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STUDY OF SERUM HEPCIDIN AS A DIAGNOSTIC TOOL OF IRON
OVERLOAD IN EGYPTIAN CHILDREN WITH BETA-THALASSEMIA
MAJOR AND BETA-THALASSEMIA INTERMEDIA
Ahmed Maher Kaddah*, Amina Abdel-Salam*, Marwa Salah Farhan** and Reham Ragab*
ABSTRACT
Background and Aim: Iron homeostasis is disturbed in β-thalassemia and results in iron overload with or without transfusion dependence. Iron homeostasis proved to be regulated by hepatic peptide hormone “Hepcidin”. We aimed to investigate
serum hepcidin level and its potential usefulness in the diagnosis of iron overload in children with β-thalassemia major and
intermedia as well as to assess the relationship between hepcidin level and various clinical and laboratory characteristics of
recruited patients. Methodology: A prospective study conducted on 30 thalassemia intermedia (TI) and 30 thalassemia major
(TM) patients and 60 healthy -age and sex- matched subjects as controls. All patients were subjected to history taking and
complete physical examination. Complete blood count, liver function tests, serum bilirubin (total, direct), serum ferritin and
serum hepcidin level was measured by Human Hepcidin, ELISA Kit. Results: Mean serum hepcidin in healthy children was 0.4
ng/ml (0.19 to 0.89 ng/ml) and it was 3.1 ng/ml in TM group and 1.4 ng/ml in TI group (p<0.001). TI group had lower hepcidin
compared to TM group (p=0.034). Median hepcidin was signiﬁcantly higher among those with higher number of total transfusions (p=0.01) and among chelated patients (p=0.002). Among the control group, serum hepcidin didn’t correlate with age
(r=0.225, p=0.084), but it correlated positively with age, disease duration, transfusion frequency, total number of transfusions,
total bilirubin, and serum ferritin in β-thalassemia patients. TM group had higher level of serum ferritin compared to TI group
(p<0.001). Hepcidin/ ferritin ratio was <1 in all cases and was comparable between TM and TI patients (p=0.4). Well-chelated
patients had lower serum hepcidin compared to poor-chelated patients (p<0.05), but Hepcidin/ ferritin ratio was comparable
between both groups (p>0.05). The overall predictability of hepcidin in severe iron overload was statistically signiﬁcant when
compared to hepcidin to ferritin ratio. Conclusion: Serum hepcidin is generally elevated in B-thalassemia patients in the
pediatric age group, but this elevation is more evident in TM patients mostly due to the regular transfusion therapy. Serum
hepcidin can be adopted as an indicator of severe iron overload. Key words: Hepcidin, Iron Overload, B-Thalassemia major,
B-Thalassemia intermedia.

INTRODUCTION
Β-thalassemia is the most common hemoglobin disorder in Egypt with a carrier rate varying
from 5.3 to 9% (5). The most severe form of the
disease is termed β- thalassemia major (TM),
TM patients require regular blood transfusions
to maintain life and this increase the rate of iron
accumulation. Moreover, increased gastrointestinal iron absorption secondary to ineffective
erythropoiesis and anemia may also play a role
in iron overload in transfused β-thalassemia patients (28). β-thalassemia intermedia (TI) is a milder form where blood transfusions are not always
necessary, however, they are still prone to iron
overload due to progressive iron absorption from
the gastrointestinal tract (29). It is well known that
iron overload is the principal cause of morbidity
and mortality in β- thalassemia with or without
transfusion dependence (18).

Hepcidin, a 25-amino-acid (aa) peptide,
hormone is a key regulator of iron homeostasis(18).
Hepcidin is synthesized predominantly in
hepatocytes. Other cells and tissues, including
macrophages, adipocytes and brain, express
low levels of hepcidin (20). Hepcidin synthesis is
physiologically increased by elevated serum iron
level(15), decreased by erythropoietic activity (24),
and pathologically increased by inﬂammation (26).
In addition, anemia and hypoxia can dramatically
suppress hepcidin production (22). In beta
thalassemia, hepcidin level is variable. If anemia
and high erythropoietic activity predominates, it
will result in hepcidin deﬁciency (10), but in the
presence of iron overload, hepcidin expression
will be increased (23).
In β-thalassemia, estimation of iron overload has relied on serum ferritin measurements
despite evidence that these do not always correlate well with liver iron concentration. Informa-
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tion on hepcidin concentrations in patients with
thalassemia, may be valuable for identifying the
most severely affected patients and predicting
and monitoring parenchymal iron overload in
patients with β-thalassemia. In the present study
we aimed to investigate serum hepcidin level
and its potential usefulness in the diagnosis of
iron overload in children with β-thalassemia major and intermedia, and to assess the relationship
between hepcidin level and various clinical and
laboratory characteristics of recruited patients.
SUBJECTS AND METHODS
This was a prospective case-control study that
included sixty patients with beta-thalassemia (30
diagnosed as thalassemia intermedia and 30 with
thalassemia major), all presented to the Hematology Clinic of El-Monira Children’s Hospital,
Faculty of Medicine, Cairo University, either for
blood transfusion or for medical follow-up during the period of the study (from January to April
2014). Patients consisted of 27 (45%) males and
33 (55%) females. Their age ranged from 1.518 years (mean age was 8.3±5.0 years) and were
diagnosed as β-TM and β-TI based on conventional clinical and hematologic criteria. Patients
older than 18 years old, those with concurrent
infection, chronic inﬂammatory disorders, abnormal liver functions (> 3 fold of normal) and
transfusion-dependent thalassemia intermedia
patients were excluded from the study. Further
60 apparently healthy subjects with matching
age & sex were included and served as a control
group. Consent was obtained from the patients
or their legal guardians before enrollment in the
study. The study protocol was approved by the
Ethical Committee of Cairo University.
Data was collected by direct patient interviewing where detailed history-taking and
thorough clinical examinations were carried
out. The collected data included: age and sex,
consanguinity, similar family condition, history
of disease related complications, splenectomy,
transfusional history including age of onset, duration, frequency of transfusion and total number
of transfusions in life and history of drug therapy
e.g. hydroxyurea, chelation.
Blood samples were withdrawn at least 2
weeks after the last transfusion to avoid possible

effects of transfusion on hepcidin level. The following were done: Complete blood count, reticulocyte count, alanine transaminase (ALT), aspartate transaminase (AST),serum bilirubin (total,
direct), serum ferritin and serum hepcidin.
Serum hepcidin was determined by using an
automated commercial immunoassay using Human Hepcidin, ELISA Kit (EIA: E1979h; EIAab
Science Co.Ltd. ). The Hepcidin ELISA Kit is
a solid phase enzyme-linked immunosorbent assay (ELISA), based on the principle of competitive binding and the detection Range of the used
kit batch was 0.187-12 ng/mL. Reference values
were obtained from the recruited control group.
Statistical method: The data was summarized using: mean, standard deviation, median,
interquartile range (IQR), minimum and maximum for quantitative variables and number and
percentage for qualitative values. Statistical differences between groups were tested using Chi
Square test for qualitative variables, student- t
test for quantitative parametric variables while
Mann Whitney test and kruskal-Wallis test were
used for nonparametric quantitative variables.
Correlations were done to test for linear relations between variables. ROC curve analysis
was done to test the validity of hepcidin versus
hepcidin to ferritin ratio in detecting iron overload, P- values less than or equal to 0.05 were
considered statistically signiﬁcant. The data was
coded and entered using the statistical package
SPSS version 15.
RESULTS
The study included 60 β-thalassemia patients,
and 60 apparently healthy subjects with matching
age & sex were as a control group. Serum hepcidin level in healthy children ranged from 0.19
to 0.89 ng/ml with a median value 0.33 ng/ml
and this level was lower compared to cases with
beta-thalassemia where median serum hepcidin
was 1.6 ng/ml (range 0.19 to 11.23 ng/ml).
TM group had higher level of hepcidin compared to other two groups with statistically signiﬁcant difference (p<0.001) and this difference was also highly signiﬁcant on comparing
TM group to each group separately. All Pairwise Multiple Comparison Procedures (Dunn’s
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of hemolysis. While among TI group (n=30), it
correlated positively with age (r= 0.6; p<0.001),
disease duration (r=0.7; p<0.001), total number
of transfusions (r=0.5; p=0.007), platelet count
(r=0.4; p=0.03), and direct bilirubin (r=0.4;
p=0.04). In TM group (n=30) it showed positive correlation with serum ferritin only (r=0.4;
p=0.035).

Method) revealed that TI group had signiﬁcantly higher hepcidin compared to control group
(p<0.001) but lower compared to that of TM
group (p=0.034). Hepcidin/ ferritin ratio was below 1 in all cases and was comparable between
TM and TI patients (p=0.4) (Table 1, 2).
Well-chelated thalassemia patients (serum
ferritin (SF) > 1500 ng/ml) had signiﬁcantly
lower serum hepcidin compared to poor-chelated patients (SF ≥ 1500 ng/ml) with statistically signiﬁcant difference (p<0.05), however
H/F ratio was comparable between both groups
(p>0.05) (Table 3).

Roc curve: As the gold standard of assessment of iron overload is the liver iron concentration (LIC) and it wasn’t available for our cases to
compare with, we tested hepcidin and Hepcidin /
ferritin ratio by ROC curve, it was found that areas under the curve of hepcidin (0.667) (p=0.032)
while that of H/F ratio (0.568) (p=0.368) indicating that overall predictability of hepcidin is signiﬁcantly high when compared to H/F ratio. The
best cut off of hepcidin was ≥1.3 ng/ml (85%
sensitivity, 65% speciﬁcity, 77% PPV and 89%
NPV, overall accuracy 73%) and further increases in hepcidin level were associated with drop in
both sensitivity and speciﬁcity (Figures 1,2).

Among the control group, serum hepcidin
didn’t correlate with age (r=0.225, p=0.084).
Among β- thalassemia patients (n=60), serum hepcidin was found to correlate positively
with age (r=0.4; p=0.001), disease duration
(r=0.5; p<0.001), transfusion frequency (r=0.35;
p=0.007), total number of transfusions (r=0.4;
p=0.003), total bilirubin (r=0.3; p=0.04), and serum ferritin (r=0.3; p=0.027), but it didn’t show
any correlation with age at diagnosis, or indices

Table (1): Comparison of serum hepcidin among the studied groups:
Variables

Cases (n=60)

Controls (n=60)

P-value

Hepcidin (ng/ml):
Mean±SD (Range)
Median (IQR)

2.3±2.4 (0.19-11.23)
1.6 (0.75-2.53)

0.4±0.2 (0.19-0.89)
0.33 (0.13-0.41)

<0.001*

Variables

TI (n=30)

TM (n=30)

Controls (n=60)

p-value

Hepcidin (ng/ml):
Mean±SD (Range)
Median (IQR)

1.4 ±0.87 (0.19-2.81)
1.3 (0.61-2.33)

3.15±3.1 (0.25-11.23)
1.9 (0.87-4.27)

0.4±0.2 (0.19-0.89)
0.33 (0.13-0.41)

<0.001*

* P- value is signiﬁcant if P<0.05
Table (2): Serum ferritin and Hepcidin/ferritin ratio between the studied groups:
Variables

TI
N=30
Mean±SD
(range)

Ferritin (ng/ml):
Hepcidin/ferritin ratio

TM
N=30

p-value

Median (IQR)

Mean±SD
(range)

Median
(IQR)

817±448
165-1600

787.7
467.0-1111.0

1761±674
917-4312

1636.5
1367.0-1889.0

<0.001*

0.002±0.002
0.0001-0.008

0.0023
0.0009-0.004

0.002±0.002
0.0001-0.006

0.001
0.0007-0.003

0.361

* P- value is signiﬁcant if P<0.05
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Table (3): Comparison of hepcidin level and H/F ratio among well and poorly chelated cases:
Variables

SF <1500 (n=38)

SF≥1500 (n=22)

P value

Serum hepcidin Mean ±SD
Median (range)

1.56±1.14
1.29 (0.19-4.98)

3.51±3.45
2.13 (0.19-11.23)

0.032*

0.0018±0.0016
0.001 (0.0001-0.0056)

0.383

Hepcidin/ ferritin ratio
0.0023±0.0018
Mean ±SD
0.002 (0.0001-0.0077)
Median (range)
* P- value is signiﬁcant if P<0.05

Figure (1): ROC curve of Hepcidine for
prediction of iron overload.

Figure (2): ROC curve of Hepcidine/
ferritin ratio for prediction of
iron overload.

DISCUSSION
Hepcidin is a key regulator of iron homeostasis and mediator of anemia of inﬂammation (6).
This peptide hormone controls dietary iron absorption, plasma iron concentrations, and tissue
iron distribution (3). With regard to β- thalassemia syndromes, hepcidin synthesis is stimulated
by iron loading which in turn blocks dietary iron
absorption and prevents further iron loading (20),
and suppressed by anemia; both of these “opposing” factors would be expected to regulate
hepcidin production (12). However, the drive for
erythropoiesis is thought to be the dominant inﬂuence for hepcidin production when iron overload and anemia coexist (22).
The previous studies carried out on β- thalassemia patients proved that hepcidin level is variable and the regulation of hepcidin synthesis and
production in such type of inheritable iron loading anemia is not that simple. Possible undetermined clinical, laboratory or even genetic vari-

ables might modify the rate of hepcidin synthesis in β- thalassemia patients (17, 27). The present
study aimed to investigate serum hepcidin level
and its potential usefulness in the diagnosis of
iron overload in children with β- thalassemia
major and intermedia as well as to elucidate the
relationship between hepcidin level and various
clinical and laboratory characteristics of recruited patients. In order to fulﬁll our aim, sixty patients with β-thalassemia (30 TM and 30 TI) and
sixty apparently healthy - age and sex- matched
subjects were included in the study and served as
a control group. Our study is one of few studies
that were entirely carried out on children with
β-thalassemia (9, 4, 2).
Based on our results from age- and sexmatched healthy controls, the reference range
for hepcidin was from 0.19 to 0.89 ng/ml with a
mean value 0.4 ng/ml. However, the previous
studies of healthy controls, revealed considerable intra-individual variations in hepcidin levels and this then results in wide reference ranges
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which then may have limitations when used for
interpretation of individual hepcidin concentrations. Serum hepcidin among our B-thalassemia
patients ranged between 0.19 and 11.23 ng/ml,
median value 2.3ng/ml, and this level was higher compared to controls. This was in agreement
with previous studies (23; 9). Contrary to this, several studies reported undetectable or low serum
or urinary hepcidin in β-TM subjects as compared to controls (25, 11, 13, 8, 4). Only 2 studies reported comparable hepatic hepcidin mRNA and
serum hepcidin between β-thalassemia patients
and healthy subjects (1, 2).
The difference in hepcidin levels between
β-TI and β-TM was reported by several reports
concluding that regular transfusions in β-TM
induce high tissue iron accumulation and also
inhibit erythropoietic drive, both of which result in an increase of hepcidin in β-TM patients
when compared to β-TI individuals (21, 19, 10, 23, 9).
In our study, median serum hepcidin of TM patients was 1.9 ng/ml and this was signiﬁcantly
higher compared to that of TI patients which
was 1.3 ng/ml (p=0.03). Both groups had signiﬁcantly higher hepcidin compared to control
group (p<0.001); this was in concordance with
the previously mentioned reports.
As regards the relationship between serum
hepcidin and age, we found that serum hepcidin didn’t correlate with age among the control
group, but this association was marginally insigniﬁcant (r=0.225, p=0.084). However, among βthalassemia patients, serum hepcidin was found
to correlate positively with age (r=0.4, p=0.001)
and with the disease duration (r=0.5, p<0.001),
and this was the case in TI patients. This was
in agreement with El Beshlawy et al., (4) who
found a signiﬁcant positive correlation between
age and hepcidin among their patients; they explained this occurrence by the increased number
of blood transfusions, and consequently, the iron
overload with age. However, this signiﬁcant
positive correlation with age and disease duration became marginally insigniﬁcant among TM
patients.
Moreover, serum hepcidin didn’t correlate
with Hb or indicators of hemolysis such as reticulocytic count, total and indirect bilirubin
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among the studied cases. This was in agreement
with previous reports (11, 9, 4). It is explained by
Vokurka et al. (30) who reported that the hemolysis and anemia decrease hepcidin expression
only when erythropoiesis is functional (i.e. effective erythropoiesis) which is not the case in
thalassemia; on the other hand, if erythropoiesis
is blocked, even severe anemia does not lead to a
decrease of hepcidin expression, which is indeed
increased. Contrary to this Camberlein et al. and
Kattamis et al. (1,10) reported that hepcidin mRNA
expression of TM patients was found to correlate
positively with hemoglobin values.
No signiﬁcant correlation was detected in
this study between liver enzymes and hepcidin
level; this was in agreement with Kaddah et
al.(9). This may be explained by the synthesis of
hepcidin in many sites other than the liver. Serum
hepcidin is independent of the degree of hepatic
inﬂammation as measured by aminotransferases
level(16).

The relationship between hepcidin and iron
overload among thalassemia patients is still
controversial. Previous studies carried out on
β- thalassemia (major and intermedia), reported
that the enhanced erythropoiesis dysregulates
iron homeostasis by inhibiting hepcidin synthesis, even in the presence of iron overload and low
hepcidin will increase intestinal iron absorption
and further worsens iron load (10, 7, 11) . Among
the human studies, Chauhan et al. (2) showed no
correlation of serum ferritin and serum hepcidin.
Similarly, Kattamis et al. (10) found a lack of correlation between the two variables and negative
correlation of serum hepcidin with serum ferritin
level was reported by Hendy et al.(8). However,
a few authors found a signiﬁcant positive correlation of indices of iron overload with hepcidin. Origa et al. (23) reported a signiﬁcant positive
correlation of serum ferritin and hepatic mRNA
levels.
In the present study, we found that TM group
had signiﬁcantly higher level of serum ferritin
(p<0.001) compared to TI group and this was in
agreement with two previous reports carried out
on Egyptian β-thalassemia patients (9, 4). Moreover, serum hepcidin levels correlated positively
with serum ferritin, in all patients (r=0.3, p=0.03)
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and TM group (r=0.4, p=0.04) but this signiﬁcant correlation was lost in TI patients (r=-0.01,
p=0.7). This may be explained by the fact that
relatively low serum ferritin in TI patients compared to TM patients didn’t adequately reﬂect the
patients’ liver iron load, because hepcidin was
reported to affect the distribution of tissue iron.
Origa et al.(23) reported that non transfused TI patients have liver iron concentrations (LIC) similar to those of regularly transfused TM patients.
In NTDT, iron was deposited in hepatocytes,
whereas higher hepcidin levels in transfused patients resulted in macrophage iron loading. As
a consequence of this difference in cellular iron
distribution, serum ferritin levels were much
lower in NTDT. This means that serum ferritin
is suspected to correlate to serum hepcidin in TD
patients rather than NTDT patient. In our study,
well-chelated thalassemia patients (SF less than
1500 ng/ml) had signiﬁcantly lower serum hepcidin compared to poor-chelated patients (SF
≥1500 ng/ml) with statistically signiﬁcant difference (p<0.05).
Hepcidin-to-ferritin ratio (normal ratio is
close to 1), is an index of appropriateness of
hepcidin expression relative to the degree of iron
loading, it was found to be very low in thalassemia major(11, 23, 10, 7, 23, 14, 4) this means that the
consequences of ineffective erythropoiesis on
hepcidin expression appear to overcome the consequences of excessive iron stores. In this work,
the ratio of serum hepcidin to ferritin ratio was
found to be below 1 in all cases and was comparable between TM and TI patients (p=0.4), and
between well-chelated thalassemia patients (SF
less than 1500 ng/ml) and poor-chelated patients
(SF ≥1500 ng/ml) (p>0.05). Thus, in spite of
iron overload in β-thalassemia patients, hepcidin
increases were not proportionate to the degree of
iron overload. This was in agreement with the
previous studies (11, 23, 10, 7, 14, 4).
As the gold standard of assessement of iron
overload is the liver iron concentration (LIC) and
it wasn’t available for our cases, we tested hepcidin and hepcidin/ferritin ratio by ROC curve,
to determine which is more appropriate in predicting severe iron overload, we found that areas
under the curve of hepcidin (0.667) (p=0.032)
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while that of hepcidin to ferritin ratio (0.568)
(p=0.368) indicating that overall predictability
of hepcidin is signiﬁcantly high when compared
to hepcidin to ferritin ratio. The best cut off of
hepcidin was ≥1.3 ng/ml; this makes adoption
serum hepcidin as a good predictor of iron overload more likely.
In conclusion, serum hepcidin is generally elevated in B-thalassemia patients in the pediatric
age group, but this elevation is more evident in
TM patients mostly due to the regular transfusion therapy. Serum hepcidin can be adopted as
an indicator of severe iron overload. However,
further large studies are required to conﬁrm the
diagnostic and prognostic and possible therapeutic role of hepcidin in thalassemia, especially
in non transfusion dependent β-thalassemia patients.
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ﺩﺭﺍﺳﺔ ﻟﻤﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻓﻲ ﺍﻟﻤﺼﻞ ﻭ ﻣﺪﻯ ﺍﻣﻜﺎﻧﻴﺔ ﺍﺳﺘﺨﺪﺍﻣﻪ ﻛﻤﺆﺷﺮ ﻟﺰﻳﺎﺩﺓ ﺍﻟﺤﺪﻳﺪ ﻓﻲ ﺍﻟﺪﻡ ﻓﻲ ﻣﺮﺿﻰ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ
ﺍﻟﻜﺒﺮﻯ ﻭ ﺍﻟﻤﺘﻮﺳﻄﺔ ﻓﻲ ﺍﻻﻃﻔﺎﻝ ﺍﻟﻤﺼﺮﻳﻴﻦ
ﺍﺣﻤﺪ ﻣﺎﻫﺮ ﻗﺪﺍﺡ  -ﺃﻣﻴﻨﺔ ﻋﺒﺪ ﺍﻟﺴﻼﻡ  -ﻣﺮﻭﺓ ﺻﻼﺡ ﻓﺮﺣﺎﻥ  -ﺭﻳﻬﺎﻡ ﺭﺟﺐ
ﻛﺎﻥ ﺍﻟﻬﺪﻑ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻗﻴﺎﺱ ﻣﺴﺘﻮﻯ ﻫﺮﻣﻮﻥ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻓﻲ ﺍﻟﻤﺼﻞ ﻓﻲ ﺍﻷﻃﻔﺎﻝ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ ﺍﻟﻜﺒﺮﻯ
ﻭﺍﻟﻤﺘﻮﺳﻄﻪ ﻭﺩﺭﺍﺳﺔ ﺍﻟﻌﻼﻗﺔ ﺑﻴﻦ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻭﻣﺴﺘﻮﻱ ﺍﻟﺤﺪﻳﺪ ﺑﺎﻟﺪﻡ ﻭﻓﺎﺋﺪﺗﻪ ﺍﻟﻤﺤﺘﻤﻠﺔ ﻓﻲ ﺗﺸﺨﻴﺺ ﺍﻟﺤﺪﻳﺪ ﺍﻟﺰﺍﺋﺪ ﻭﻛﺬﻟﻚ ﻟﺘﻮﺿﻴﺢ ﺍﻟﻌﻼﻗﺔ
ﺑﻴﻦ ﻣﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻓﻲ ﺍﻟﻤﺼﻞ ﻭﻣﺨﺘﻠﻒ ﺍﻟﺨﺼﺎﺋﺺ ﺍﻟﺴﺮﻳﺮﻳﺔ ﻭﺍﻟﻤﺨﺘﺒﺮﻳﺔ ﻟﻠﻤﺮﺿﻰ .ﻛﺎﻧﺖ ﻫﺬﻩ ﺩﺭﺍﺳﺔ ﻭﺻﻔﻴﺔ ﻣﺴﺘﻘﺒﻠﻴﺔ ﺃﺟﺮﻳﺖ ﻓﻲ
ﻋﻴﺎﺩﺓ ﺃﻣﺮﺍﺽ ﺍﻟﺪﻡ ،ﻣﺴﺘﺸﻔﻰ ﺍﻟﻤﻨﻴﺮﺓ ،ﻟﻼﻃﻔﺎﻝ ،ﻛﻠﻴﺔ ﺍﻟﻄﺐ ،ﺟﺎﻣﻌﺔ ﺍﻟﻘﺎﻫﺮﺓ .ﻭﻗﺪ ﺃﺟﺮﻳﺖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ ٣٠ﻣﺮﻳﻀﺎ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻧﻴﻤﻴﺎ
ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ ﺍﻟﻜﺒﺮﻯ ) (TMﻭ  ٣٠ﻣﺮﻳﻀﺎ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺒﺤﺮﺍﻟﻤﺘﻮﺳﻂ ﺍﻟﻤﺘﻮﺳﻄﻪ ) (TIﺑﺎﻻﺿﺎﻓﻪ ﺍﻟﻰ ﺳﺘﻴﻦ ﻃﻔﻼ ﻣﻦ ﺍﻻﺻﺤﺎء
ﺍﻟﻤﺘﻄﺎﺑﻘﻴﻦ ﻓﻰ ﺍﻟﻌﻤﺮ ﻭﺍﻟﺠﻨﺲ ﻛﻤﺠﻤﻮﻋﺔ ﺿﺎﺑﻄﺔ .ﻭﻗﺪ ﺗﻌﺮﺽ ﺟﻤﻴﻊ ﺍﻷﻓﺮﺍﺩ ﻓﻲ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻟﺘﻘﻴﻴﻢ ﺍﻛﻠﻴﻨﻴﻜﻲ ﻛﺎﻣﻞ ،ﺻﻮﺭﺓ ﺩﻡ ﻛﺎﻣﻠﺔ،
ﺍﺧﺘﺒﺎﺭﺍﺕ ﻭﻇﺎﺋﻒ ﺍﻟﻜﺒﺪ ,ﺍﻟﺒﻴﻠﻴﺮﻭﺑﻴﻦ ﻓﻲ ﺍﻟﻤﺼﻞ )ﺍﻟﻤﺠﻤﻮﻉ ،ﻣﺒﺎﺷﺮ( ,ﻛﻤﺎ ﺗﻢ ﺗﺴﺠﻴﻞ ﻣﺘﻮﺳﻂ ﻧﺴﺐ ﺍﻟﻔﻴﺮﻳﺘﻴﻦ ﻓﻲ ﺍﻟﻤﺼﻞ ﻭﻛﺬﻟﻚ ﻗﻴﺎﺱ
ﻣﺴﺘﻮﻱ ﻫﺮﻣﻮﻥ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺑﺎﻟﻤﺼﻞ .ﺗﺮﺍﻭﺡ ﻣﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺑﺎﻟﻤﺼﻞ ﻓﻲ ﺍﻷﻃﻔﺎﻝ ﺍﻻﺻﺤﺎء ﺑﻴﻦ  ٠٫١٩ﺍﻟﻰ  ٠٫٨٩ﻧﺎﻧﻮﻏﺮﺍﻡ  /ﻣﻞ
ﻣﻊ ﻗﻴﻤﺔ ﻣﺘﻮﺳﻂ  ٠٫٤ﻧﺎﻧﻮﻏﺮﺍﻡ  /ﻣﻞ ﻭ ﻫﺬﺍ ﺍﻟﻤﺴﺘﻮﻯ ﻛﺎﻥ ﺃﻗﻞ ﻣﻘﺎﺭﻧﺔ ﻣﻊ ﺣﺎﻻﺕ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ ﺣﻴﺚ ﻛﺎﻥ ﻣﺘﻮﺳﻂ ﻣﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ
ﺑﺎﻟﻤﺼﻞ  ٣٫١ﻧﺎﻧﻮﻏﺮﺍﻡ  /ﻣﻞ ﻓﻲ ﻣﺠﻤﻮﻋﺔ  TMﻭ  ١٫٤ﻧﺎﻧﻮﻏﺮﺍﻡ/ﻣﻞ ﻓﻲ ﻣﺠﻤﻮﻋﺔ  .(٠٫٠٠١>TI (pﻭﻛﺎﻥ ﻣﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺑﺎﻟﻤﺼﻞ
ﻓﻰ ﻣﺠﻤﻮﻋﺔ  TMﺃﻋﻠﻰ ﺑﺎﻟﻤﻘﺎﺭﻧﺔ ﻣﻊ ﻏﻴﺮﻫﺎ ﻣﻦ ﻣﺠﻤﻮﻋﻪ  TIﻭ ﺍﻟﻤﺠﻤﻮﻋﻪ ﺍﻟﻀﺎﺑﻄﻪ .ﻛﻤﺎ ﺍﻇﻬﺮﺕ ﻣﺠﻤﻮﻋﺔ  TIﻣﺘﻮﺳﻂ ﻣﺴﺘﻮﻯ
ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺃﻋﻠﻰ ﺑﻜﺜﻴﺮ ﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ ﻭﻟﻜﻦ ﺃﻗﻞ ﻣﻘﺎﺭﻧﺔ ﺑﻤﺎ ﻛﺎﻥ ﻋﻠﻴﻪ ﻣﻦ ﻣﺠﻤﻮﻋﺔ  TM.ﻭﺟﺪﻧﺎ ﺃﻥ ﻣﺘﻮﺳﻂ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻓﻲ
ﻣﺠﻤﻮﻋﺔ  TIﻛﺎﻥ ﺍﻗﻞ ﻣﻨﻪ ﻓﻲ ﻣﺠﻤﻮﻋﺔ  , TMﺑﻴﻨﻤﺎ ﻛﺎﻥ ﻣﺘﻮﺳﻂ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺃﻋﻠﻰ ﺑﻜﺜﻴﺮ ﺑﻴﻦ ﺃﻭﻟﺌﻚ ﺍﻟﺬﻳﻦ ﻟﺪﻳﻬﻢ ﻋﺪﺩ ﺃﻛﺒﺮ ﻣﻦ ﻣﺠﻤﻮﻉ
ﻋﻤﻠﻴﺎﺕ ﻧﻘﻞ ﺍﻟﺪﻡ ﻭﺑﺎﻟﻤﺜﻞ ﻛﺎﻥ ﻣﺘﻮﺳﻂ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺃﻋﻠﻰ ﺑﻜﺜﻴﺮ ﺑﻴﻦ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﻌﺎﻟﺠﻴﻦ ﺑﺎﺩﻭﻳﺔ ﺍﺳﺘﺤﻼﺏ ﺍﻟﺤﺪﻳﺪ .ﻟﻢ ﺗﻜﻦ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﺑﻴﻦ
ﻧﺴﺒﻪ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻭ ﺍﻟﻌﻤﺮ ﻓﻰ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .ﻭﻟﻘﺪ ﻭﺟﺪﻧﺎ ﻋﻼﻗﺔ ﻃﺮﺩﻳﺔ ﺑﻴﻦ ﻣﺴﺘﻮﻱ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻣﻊ ﺍﻟﻌﻤﺮ ,ﻭﻣﺪﺓ ﺍﻟﻤﺮﺽ ،ﻭﺗﻮﺍﺗﺮ ﻧﻘﻞ
ﺍﻟﺪﻡ ،ﺍﻟﻌﺪﺩ ﺍﻟﻜﻠﻲ ﻟﻠﻨﻘﻞ ،ﻭﻣﺠﻤﻮﻉ ﺍﻟﺒﻴﻠﻴﺮﻭﺑﻴﻦ ،ﻭﻣﺴﺘﻮﻯ ﺍﻟﻔﻴﺮﻳﺘﻴﻦ ﻓﻲ ﺍﻟﻤﺼﻞ ﺑﻴﻦ ﻣﺮﺿﻰ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ )ﻥ =  ،(٦٠ﻛﺎﻧﺖ ﻧﺴﺒﺔ
ﺍﻟﻔﻴﺮﻳﺘﻴﻦ ﻓﻲ ﺍﻟﻤﺼﻞ ﻓﻰ ﻣﺮﺿﻰ TMﺃﻋﻠﻰ ﺑﻜﺜﻴﺮ ﻣﻘﺎﺭﻧﺔ ﻣﻊ ﺍﻟﻤﺠﻤﻮﻋﺔ  TIﻭﺑﺎﻟﻨﺴﺒﺔ ﻟﻨﺴﺒﺔ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺍﻟﻰ ﺍﻟﻔﻴﺮﻳﺘﻴﻦ ﻓﻘﺪ ﻛﺎﻧﺖ ﺃﻗﻞ ﻣﻦ ١
ﻓﻲ ﺟﻤﻴﻊ ﺍﻟﺤﺎﻻﺕ ،ﻭﻛﺎﻧﺖ ﻣﺘﻤﺎﺛﻠﻪ ﺍﺣﺼﺎﺋﻴﺎ ﺑﻴﻦ ﻣﺮﺿﻰ  TMﻭ ﻣﺮﺿﻰ  .TIﻭﻣﻊ ﺫﻟﻚ ،ﻛﺎﻥ ﺍﺭﺗﻔﺎﻉ ﻣﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻗﺎﺩﺭﺍ ﻋﻠﻰ ﺍﻟﺘﻨﺒﺆ
ﺍﻟﻌﺎﻡ ﺑﺤﺎﻻﺕ ﺍﻟﺤﺪﻳﺪ ﺍﻟﺰﺍﺋﺪ ﻋﻨﺪ ﻣﻘﺎﺭﻧﺘﻪ ﺑﻨﺴﺒﺔ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﺍﻟﻰ ﺍﻟﻔﻴﺮﻳﺘﻴﻦ .ﺍﻟﺨﻼﺻﺔ :ﻣﺴﺘﻮﻯ ﺍﻟﻬﻴﺒﺴﻴﺪﻳﻦ ﻳﺮﺗﻔﻊ ﻋﻤﻮﻣﺎ ﻓﻲ ﻣﺮﺿﻰ ﺍﻧﻴﻤﻴﺎ
ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ ﻣﻦ ﺍﻻﻃﻔﺎﻝ ﻭ ﻟﻜﻦ ﻫﺬﺍ ﺍﻻﺭﺗﻔﺎﻉ ﺍﻛﺜﺮ ﻓﻲ ﻣﺮﺿﻰ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺒﺤﺮ ﺍﻟﻤﺘﻮﺳﻂ ﺍﻟﻜﺒﺮﻯ ﻏﺎﻟﺒﺎ ﺑﺴﺒﺐ ﻋﻤﻠﻴﺎﺕ ﻧﻘﻞ ﺍﻟﺪﻡ ﺍﻟﻤﺘﻜﺮﺭﺓ.
ﺍﻟﻬﻴﺒﺴﻴﺪﻥ ﻓﻲ ﺍﻟﻤﺼﻞ ﻳﻤﻜﻦ ﺍﻋﺘﻤﺎﺩﻩ ﻛﻤﺆﺷﺮ ﻟﺰﻳﺎﺩﺓ ﻧﺴﺒﺔ ﺍﻟﺤﺪﻳﺪ ﻓﻲ ﺍﻟﺪﻡ.
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ASSOCIATION OF SINGLE NUCLEOTIDE POLYMORPHISM OF
SPARC GENE WITH INCREASED RISK OF HEPATOCELLULAR
CARCINOMA
Dina Hisham Ahmed Soliman
ABSTRACT
Background: Hepatocellular carcinoma (HCC) is the ﬁfth most common cancer worldwide and is the third most frequent
cause of cancer-related deaths. Secreted Protein Acidic and Rich in Cysteine (SPARC) is a matricellular glycoprotein involved
in many biological processes. SPARC gene polymorphism (rs 2304052) has been shown to be associated with increased risk
of hepatocarcinogenesis. Aim of the work: The aim of the present study was to investigate the association of SPARC gene
polymorphism (rs 2304052) with the risk of development of HCC and its clinical utility as a genetic marker for HCC. Methods: SPARC gene polymorphism (rs 2304052) was detected in peripheral blood of 50 HCC patients on top of HCV infection,
39patients infected with HCV and 20 healthy control subjects using Taqman Real-time PCR. Results: There was non statistical
signiﬁcant difference was found between the HCC,HCV and control groups regarding frequency of TT, CT and CC genotypes
of SPARC gene polymorphism (rs 2304052) (P value = 0.2).However a statistical signiﬁcant difference was found between the
3 groups regarding frequency of T and C alleles, where the frequency of C allele was signiﬁcantly more frequent in HCC group
than in HCV and healthy control groups (P value = 0.05).CC and CT genotypes (risky genotypes) were associated with a statistically signiﬁcant higher values of APRI test that evaluate the degree of ﬁbrosis than TT genotype (P value = 0.04).Also CC
and CT genotypes were associated with a statistically signiﬁcant higher levels of AFP than TT genotype (P value = <0.001).
Conclusion: There was an association between C allele (mutant allele) of SPARC gene polymorphism (rs 2304052) and HCC.
Also there was an association between CC and CT genotypes (risky genotypes) and increased degree of ﬁbrosis which represent
a risk factor for HCC. Key words: SPARC gene polymorphism, hepatocellular carcinoma, Real-time PCR.

INTRODUCTION
Hepatocellular carcinoma (HCC) is the
ﬁfth commonest cancer worldwide and is
the third most common cause of cancerrelated deaths(26,18,22). Major risk factors for the
development of HCC include chronic infections
with HBV, HCV, alcohol consumption, exposure
to dietary aﬂatoxin B1, and liver cirrhosis of any
etiology (7).
Hepatocellular carcinoma has many characteristics, such as fast inﬁltrating growth, metastasis in early stage, high grade malignancy, and
poor therapeutic efﬁcacy. The most urgent needs
in management of HCC are to ﬁnd sensitive
markers for diagnosis and monitoring of postoperative recurrence and to provide adequate treatment (25,24).
Currently, imaging techniques including ultrasonography, computed tomography scanning
and magnetic resonance imaging are used for the
diagnosis of HCC. However, these techniques
cannot adequately differentiate benign hepatic
lesions from HCC (5,14).

Serum tumor markers with satisfactory accuracy could be supplementary to ultrasonography
and computed tomography in the diagnosis of
HCC(25). Serum AFP has been widely used for
screening and diagnosis of HCC. However development of false-negative tests with AFP was
as high as 40% for patients with early stage Hepatocellular carcinoma (24).Thus the identiﬁcation
of novel biochemical markers for HCC remains
an important goal around the world (25).
SPARC/ Osteonectin is a glycoprotein involved in extracellular matrix remodeling that
appears to regulate cell growth through interactions with the extracellular matrix and cytokines.
It inﬂuences cell migration, proliferation, angiogenesis, matrix cell adhesion and tissue remodeling (2).
As a regulator of cell-extracellular matrix
interactions, SPARC/Osteonectin is thought to
represent a major factor in extracellular matrix
remodeling occurring during tumor invasion.
SPARC is also thought to be involved in hepatic
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ﬁbrogenesis related to chronic injuries, HCC angiogenesis and tumor progression (18,12).

ness level and abdominal examination.

The role of SPARC is controversial and it
seems that the capacity of SPARC to promote
or inhibit tumor progression is dependent on the
initiating cell type, the tumor stage and the context of the tumor microenvironment (2,3). It was
evident that SPARC has a tumor suppressive
function in the liver, so the disruption of SPARC
contributes to the development and progression
of HCC (16,4).

1- Routine tests:

SPARC gene polymorphism (rs 2304052) is
identiﬁed to be associated with HCC susceptibility. Although further studies should be done
to clarify the role of this polymorphism in the
pathogenesis of HCC, it may serve as good
marker that can be used to identify a subgroup
that has a higher risk of developing HCC (16).
Aim of work
Therefore, the aim of the present study was
to investigate the association of SPARC gene
polymorphism (rs 2304052) and increased risk
of development of HCC and its clinical utility as
a genetic marker for HCC.
SUBJECTS AND METHODS
Subjects:
The present study was conducted in Kasr AlAiny Hospital; Cairo University. 119 subjects
were included in the present study. All patients
included in the present study presented to the
Tropical Medicine Department, Kasr Al-Ainy
Hospital, Cairo University. The study was performed on three groups:

• Laboratory investigations:
• Routine liver function tests including serum
total bilirubin, direct bilirubin, Alanine Transaminase (ALT), Aspartate Transaminase (AST),
Albumin. All were done by the antoanalyzer:
Bechman CX5 Ireland.
• Serum Alpha-fetoprotein (AFP) level, by
using electro chemiluminesence technique (Bayer healthcare, USA).
• Hepatitis markers (HCV Ab, HBs Ag), were
assayed on Axsym autoanalyser using kits supplied by ABBOTT LABORATORIES Diagnostic Division,Germany.
2- Molecular study:
• Genomic DNA analysis of SPARC gene
polymorphism using Taqman Real-time PCR.
DNA Analysis for SPARC gene polymorphism by Real-time PCR:
1- Extraction of Genomic DNA from peripheral
blood:
This was done using QIA-amp® DNA blood
Mini Kit (Qiagen, catalog no.51104)19 and performed on fully automated Qiacube.
DNA Ampliﬁcation and Detection using
Applied Biosystems Step one™ Real-Time
PCR:
Real-time PCR was done using TaqMan 5nuclease probes(9,6). Poison Information Center
Mainz, Germany.

1. Hepatocellular carcinoma (HCC) group:
included 50 patients with hepatocellular carcinoma (HCC) on top of HCV infection.

Primers:
forward
primer
5
CGGGAGTTCAGGGTAAGGT-3
reverse
primer 5-ACAGG CA CCTGCGATCATC-3

2. Hepatitis C Virus (HCV) group: included
39 patients infected with HCV.

Real-time cycler conditions: 40 number of
cycles, PCR initial activation step 10 min at
95oC, denaturation 15 seconds at 92oC and combined annealing/extenion 60 seconds at 60oC.

3. Control group: included 20 apparently
healthy subjects without any evidence of liver
disease.
The patients
following:

were

subjected

to

the

• Full history taking and complete clinical
evaluation including assessment of conscious-

APRI TEST (AST-to-Platelet Ratio Index):
APRI test is a non-invasive method used to
identify patients with cirrhosis. Patients are classiﬁed into three groups; If the APRI score is less
than or equal to 0.5, this means no ﬁbrosis or
just a little. If APRI score is 1.5 or above, prob-
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ably there is established cirrhosis. APRI scores
between 0.5 and 1.5 are related to progressive
ﬁbrosis stages (21).
Also the quantitative result of APRI test was
used in comparison between different genotypes. It was calculated by dividing AST by the
ULN [(upper limit of normal (42 IU/L)] of AST,
this result was then divided by the platelet count
(with the last three zeros chopped off), and multiply by 100. APRI test formula = (AST/ULN)/
platelets x 100 (21).
Statistical analysis:
The results were entered on the computer using “Microsoft Ofﬁce Excel Software” program
(2010) for windows. Data was then transferred
to the Statistical Package of Social Science Software program, version 21 (SPSS) to be statistically analyzed. Qualitative data were expressed
as frequencies and percentages. Quantitative
data were expressed as mean and SD and differences between the 3 groups were compared
by Student t-test if data were not normally distributed (parametric). The quantitative data were
expressed as median and interquartile range and
differences between 3 groups were compared
by Mann Whitney test if data were not normally
distributed (non-parametric).
• Pearson or Spearman correlation coefﬁcients
were calculated to get the association between
quantitative or ordinal variables respectively.
• Logistic (standard) regression model was performed to get the signiﬁcant predictors of HCC.
• P values less than 0.05 were considered
statistically signiﬁcant, and less than 0.01 were
considered highly signiﬁcant.
RESULTS
HCC group included 50 patients they were 40
males (80%) and 10 females (20%) with male
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to female ratio 4:1 their age ranging from 45 to
80 years (57.2 ± 8.2). HCV group included 39
patients, they were 25 males (64.1%) and 14 females (35.9%) with their ages ranging from 30
to 64 years (49.9 ± 9.4). Normal control group
included 20 subjects; they were 6 males and 14 females with their ages ranging from (33.1 ± 9.2).
Age differed signiﬁcantly across the groups
(P value = 0.001) also there was signiﬁcant difference in sex distribution between groups (P
value = 0.001).
There was a statistical signiﬁcant difference
between TT, CT and CC genotypes of SPARC
gene (rs 2304052) regarding level of AFP. CC
genotype is associated with higher levels of AFP
(1761.0ng/ml) than CT (9.8ng/ml) and TT (9.0ng/
ml) genotypes (P value = <0.009). SPARC gene
(rs 2304052) polymorphic genotypes (TT, CT
and CC) showed signiﬁcant difference regarding
quantitative degree of liver ﬁbrosis calculated by
APRI test score (p=0.04) where Values of APRI
test were signiﬁcantly high in CC genotype carriers [median 2.5 (2.1 – 3.2)] than CT genotype
carriers [1.1 (0.4 – 1.7)] and TT genotype carriers
[0.9 (0.4 – 2.0)], data are illustrated in table 1.
There was no statistical signiﬁcance between HCC, HCV and control groups regarding frequencies of polymorphic genotypes (TT,
CT and CC) of SPARC gene polymorphism (rs
2304052) (P value = 0.2). There was statistical
signiﬁcant difference between HCC, HCV and
control groups regarding frequency of allele distribution. Frequency of C allele (mutant allele)
is higher in HCC than HCV and control groups
(P=0.05).
Odds ratio for developing HCC in subjects
with C allele is 4.5 (95% CI = 1.0 – 20.1) (p=
0.04), data are illustrated in table 2.

Table 1: comparison between different SPARC (rs2304052) polymorphism Genotypes,AFP level and APRI
test in the three studied groups:
Parameter

TT (n=67)

CT (n =17)

CC (n=5)

P-value

AFP (ng/ml)

9.0
(2.0-36.7)a

9.8
(2.1-765.2)a,b

1761.0
(16.7-5430)b

< 0.009

0.9
1.1
2.5
0.04
(0.4-2.0)a
(0.4-1.7)a
(2.1-3.2)b
‡Data presented as median (25th-75th percentiles) . Groups bearing different initials are statistically signiﬁcantly different at p value of 0.05. **p value < 0.01 is highly signiﬁcant.
APRI test
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Table 2: Frequencies of polymorphic genotypes of SPARC gene polymorphism (rs 2304052) and allele frequency in HCC, HCV and control groups:

HCC
HCV
(n =50)
(n = 39)
N,frequency N,frequency

Control
(n =20)
N,frequency

TT

34 68.0%

33 84.6%

18 90.0%

CT

13 26.0%

4

10.3%

2 10.0%

CC

3

2

5.1%

0

T

81 81.0%

70 89.7%

38 95.0%

C

19 19.0%

8 10.3%

2

6.0%

0.0%

5.0%

p-value

0.2
0.05

O
R
(95%) CI

4.5
(1.0-20.1

‡Data presented as median (25th-75th percentiles). Groups having different initials are statistically signiﬁcantly different at p value of 0.05. *p value < 0.05 is signiﬁcant

DISCUSSION
Egypt has the highest prevalence of HCV in
the world, with reported average of 14.7% among
healthy population. (13). Recent investigations in
Egypt have shown the increasing importance of
HCV infection in the etiology of HCC, now estimated to account for 40-50% of HCC cases (15,8).
It was evident that SPARC gene has a tumor
suppressive function in the liver, so the disruption of SPARC contributes to the development
and progression of HCC (16,4).
The aim of the present study was to detect
the association of SPARC gene polymorphism
(rs 2304052) with increased risk of development
of HCC and its clinical utility as a non-invasive
biomarker in the diagnosis of HCC.
In the present study The frequencies of
genotypes TT, CT and CC of SPARC gene (rs
2304052) in HCC group were (68.0%, 26.0%
and 6.0% respectively), in HCV group were
(84.6%, 10.3% and 5.1% respectively) and in
control group were (90.0%, 10.0% and 0.0% respectively). However, the frequency of CC and
CT genotype (risky genotypes) was higher in
HCC group than HCV and control groups, yet
the difference was statistically insigniﬁcant with
P value= 0.2. This may be attributed to the small
study number when compared with that of Segat

et al(20).. They applied their study on 230 HCC
patients and 230 healthy controls. They reported
that the frequencies of genotypes TT, CT and
CC of SPARC gene (rs 2304052) in HCC group
were (67.0%, 20.0% and 13.0% respectively)
and in control group were (80.0%, 44.0% and
1.0% respectively) with P value <0.001.
Also, Motohisa and Masao, (2009)(16), reported that the CC genotype at (rs 2304052) SNP of
SPARC was associated with the susceptibility of
HCC.
In the current study the frequencies of T and
C alleles of SPARC gene in HCC group were
(81.0% and 19.0% respectively), in HCV group
were (89.7% and 10.3% respectively) and that
in control group were (95.0% and 5.0% respectively). There was statistical signiﬁcant increase
in the frequency of C allele in HCC group when
compared with the other 2 groups with P value =
0.05, on the other hand the frequency of T allele
was higher in the control group as regards the
other 2 groups.
Segat et al., (2009)(20), agreed with these results as they revealed that there were statistical
signiﬁcant differences between HCC patients
and healthy controls regarding the frequencies
of T and C alleles of SPARC gene. The frequencies of T and C alleles of SPARC gene in HCC
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group were (77.0% and 90.0% respectively) and
that in control group were (90.0% and 10.0% respectively). The C allele was signiﬁcantly more
frequent in HCC patients than in healthy controls with P value = < 0.001. Motohisa and Masao, (2009)(16), also agreed with these results and
reported that the C allele at (rs 2304052) SNP of
SPARC was associated with the susceptibility of
HCC.
Segat et al., (2009)(20), stated that their results
suggest a role of SPARC (rs2304052) in the susceptibility of HCC development independent of
the causative agent. The allele C in homozygous
or heterozygous conditions could be associated
with a modiﬁed expression of the SPARC gene
in HCC hepatic tissues.
Also Motohisa and Masao, (2009)(16), stated
that although further analysis should be done to
clarify the functional role of SPARC gene polymorphism (rs 2304052) in the pathogenesis of
HCC it may serve as a good marker that can be
used to identify subgroup that has a higher risk
of developing HCC.
In the current study SPARC gene (rs
2304052) polymorphic genotypes (TT, CT and
CC) showed signiﬁcant difference regarding degree of liver ﬁbrosis calculated by APRI test in
the form of quantitative value. Values of APRI
test were signiﬁcantly higher in CC genotype
carriers [median 2.5 (2.1 – 3.2)] than CT genotype carriers [1.1 (0.4 – 1.7)] and TT genotype
carriers, with P value = 0.04.
In 2012, Trombetta-eSilvia and Bradshaw(23)
studied the role of SPARC gene in inducing hepatic ﬁbrosis. They conducted a study wherein
SPARC expression was evaluated in human liver samples from patients with liver cirrhosis and
hepatocellular carcinoma. They revealed that
SPARC expression is closely tied to increased
collagen deposition and is correlated with extent
of ﬁbrosis. They also revealed that SPARC plays
a major role in key pathogenic events related to
the ﬁbrogenic process such as hepatocyte necrosis, inﬂammation and recruitment/activation of
myoﬁbroblast as well as in the induction of the
proﬁbrogenic cytokine TGF-β1 which is a cytokine that plays a key role in the activation of

13
hepatic stellate (HSCs) and in the development
of hepatic ﬁbrosis.
In this study, there was statistically signiﬁcant higher values of serum AFP level in HCC
group (median 139.3 ng/ml) versus HCV group
(median 5.3ng/ml) and normal control group
(median 1.2 ng/ml) with P value = <0.001.
In the present study, on comparing the three
SPARC polymorphic genotypes as regards AFP
level, it was observed that there was a statistically signiﬁcant increase in the level of serum
AFP level in CC and CT genotype carriers (risky
genotypes) compared to TT genotype carriers
with P value = <0.001.
The same ﬁnding was reported by, Ali et
al., (2004)(1). They found that AFP level was
signiﬁcantly increased in HCC than in chronic
liver disease. Also a study done by Hussein et
al., (2008)(10) showed a signiﬁcant difference in
AFP levels between patients with HCC (1040.29
± 2315 ng/ml), and chronic liver disease
(8.47±20.035 ng/ml) (P value = < 0.05). AFP
was higher in HCC patients when compared to
patients with chronic liver disease with signiﬁcant difference (P value = < 0.05).
In conclusion, the present study revealed
that C allele (mutant allele) of (rs2304052) SNP
of SPARC gene was associated with increased
risk of development of HCC, also the CC and
CT genotypes (risky genotypes) of SPARC gene
SNP (rs2304052) were associated with increased
degree of ﬁbrosis which represent a major risk
factor for HCC.
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ﺍﻟﻌﻼﻗﻪ ﺑﻴﻦ ﺗﻌﺪﺩ ﺃﺷﻜﺎﻝ ﺍﻟﻨﻴﻜﻠﻴﻮﺗﺎﻳﺪ ﺍﻟﻮﺍﺣﺪ ﻟﺠﻴﻦ "ﺍﺳﻴﺎﺭﻙ " ﻭﺯﻳﺎﺩﻩ ﻧﺴﺒﻪ ﺍﻻﺻﺎﺑﻪ ﺑﺎﻣﺮﺍﺽ ﺍﻟﻜﺒﺪ ﺍﻟﺨﺒﻴﺜﻪ ﺍﻟﺨﻠﻮﻳﻪ
ﺩﻳﻨﺎ ﻫﺸﺎﻡ ﺍﺣﻤﺪ ﺳﻠﻴﻤﺎﻥ
ﺗﻌﺘﺒﺮ ﺃﻭﺭﺍﻡ ﺍﻟﻜﺒﺪ ﻣﻦ ﺃﻛﺜﺮ ﺍﻷﻭﺭﺍﻡ ﺍﻟﺴﺮﻃﺎﻧﻴﻪ ٌ ﺇﻧﺘﺸﺎﺭﺍ ﻓﻰ ﺍﻟﻌﺎﻟﻢ ﻭ ﺃﻛﺜﺮﻫﺎ ﻣﺴﺒﺒﺎ ﻹﺣﺪﺍﺙ ﺍﻟﻮﻓﺎﺓ .ﻭ ﺗﻌﺘﺒﺮ ﻣﺼﺮ ﻣﻦ ﺃﻛﺜﺮ
ﺑﺎﻟﻔﻴﺮﻭﺱ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻤﺰﻣﻦ ”ﺳﻰ“ ﻭ ﺍﻟﺬﻱ ﻳ ٌﺆﺩﻯ ﺍﻟﻰ ٌ
ٌﺘﺒﺮﺍﻟﺘﺸﺨﺺ ﺍﻟﻤﺒﻜﺮ ﻟﻬﺬﻩ
ﺗﻠﻴﻒ ﻭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ .ﻭ ﻟﺬﻟﻚ ﻳﻌ
ﺍﻟﺪﻭﻝ ﺍﺻﺎﺑﺔ
ٌ
ٌ
ٌ
ٌ
ﺍﻹﺻﺎﺑﺎﺕ ﻣﻦ ﺍﻷﺩﻭﺍﺕ ﺍﻟﻬﺎﻣﺔ ﻟﺴﺮﻋﺔ ﺍﻟﺒﺪء ﻓﻰ ﺍﻟﻌﻼﺝ ﺍﻟﻔﻌﺎﻝ .ﺍﻥ ﺟﻴﻦ ”ﺇﺳﺒﺎﺭﻙ“ ﻧﺘﺞ ﺑﺮﻭﺗﻴﻦ ”ﺇﺳﺒﺎﺭﻙ“ ﺍﻟﺬﻯ ﻟﻪ ﻭﻇﺎﺋﻒ
ﺣﻴﻮﻳﻪ ﻣﺘﻌﺪﺩﺓ ﻭ ﻟﻪ ﺩﻭﺭ ﻫﺎﻡ ﻓﻰ ﺗﻨﻈﻴ ٌﻢ ﺍﻧﻘﺴﺎﻡ ﺍﻟﺨﻼﻳﺎٌ ﻭ ﺗﺸﻜﻴﻠﻬﺎ ﺑﺎﻻﺿﺎﻓﺔ ﺍﻟﻰ ﺃﻥ ﻟﻪ ﺩﻭﺭ ﺡ ٌﻭﻱ ﻓﻰ ﺗﻞ ٌ
ﻑ ﺍﻟﻜﺒﺪ ﻭ ﺣﺪﻭﺙ ﺃﻭﺭﺍﻡ
ﺑﻴﻦ ﺗﻌﺪﺩ ﺃﺷﻜﺎﻝ ﺍﻟﻨﻴﻜﻠﻴﻮﺗﺎﻳﺪ ﺍﻟﻮﺍﺣﺪ ٌ
ﺍﻟﺮﺋﻴﺴﻰ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻫﻮ ﺑﺤﺚ ﺍﻟﻌﻼﻗﺔ ٌ
ﺍﻟﻜﺒﺪ ﺍﻟﺨﺒﻴﺜٌﺔ ,.ﻭ ﺍﻟﻬﺪﻑ
ﻟﺠﻴﻦ ”ﺇﺳﺒﺎﺭﻙ“ ﻭ ﺯ
ٌ
ﺗﺸﺨﺺ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ .ﻫﺬﺍ ﻭ ﻗﺪ ﺍﺷﺘﻤﻠﺖ
ﺍٌﺩﺓ ﻧﺴﺒﺔ ﺍﻻﺻﺎﺑﺔ ﺑﺄﻣﺮﺍﺽ ﺍﻟﻜﺒﺪ ﺍﻟﺨﺒﻴﺜٌﺔ ﻭ ﺍﻟﻔﺎﺋﺪﺓ ﻣﻦ ﺍﺳﺘﺨﺪﺍﻣﻪ ﻛﺪﻻﻻﺕ ﻟﻸﻭﺭﺍﻡ ﻓﻰ
ٌ
ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ ﺛﻼﺛﺔ ﻣﺠﻤﻮﻋﺎﺕ :ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻷﻭﻟﻰ ﻭ ﻗﺪ ﺍﺷﺘﻤﻠﺖ ﻋﻠﻲ ﻋﺪﺩ  50ﻣﺮ ٌ
ﻳﻀﺎ ﻣﺼﺎﺑﺎ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻭ ﺍﻟﻒ ٌﺭﻭﺱ
ٌ
ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﺎ
ﺍﻟﻜﺒﺪﻯ ﺍﻟﻤﺰﻣﻦ ”ﺳﻰ“ ,ﻭ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﺜﺎﻥ ٌﺓ ﻭﻗﺪ .ﺍﺷﺘﻤﻠﺖ ﻋﻠﻰ ﻋﺪﺩ 49
ﺑﺎﻟﻔﻴﺮﻭﺱ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻤﺰﻣﻦ ”ﺳﻰ“ ,ﺃﻣﺎ
ٌ
ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﺜﺎﻟﺜﺔ ﻓﺎﺷﺘﻤﻠﺖ ﻋﻠﻰ ﻋﺪﺩ  50ﺷﺨﺼﺎ ﻣﻦ ﺍﻷﺻﺤﺎء ﻝ ٌﻛﻮﻧﻮﺍ ﺑﻤﺜﺎﺑﺔ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .ﻫﺬﺍ ﻭ ﻗﺪ ﺍﺷﺘﻤﻠﺖ ﺍﻟﺪﺭﺍﺳﺔ
ٌ
ٌ
ٌ
ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨٌﻰ ﺃﻟﻔﺎ
ﺍﻻﺗﻴﺔ ﻟﺠﻤﻴ ٌﻊ ﺍﻟﻤﺮﺿﻰ ﻭﺫﻟﻚ ﻓﻰ ﺻﻮﺭﺓ ﻛﻞ ﻣﻦ :ﻭﻇﺎﺋﻒ ﺍﻟﻜﺒﺪ ﻛﺎﻣﻠﺔ ﺑﺎﻹﺿﺎﻓﺔ ﺍﻟﻰ
ﺍﻟﺘﺤﺎﻟﻴﻞ
ﻋﻠﻰ ﻋﻤﻞ
ٌ
ﺍﻟﺘﺮﻛﻴﺐ ﺍﻟﺠﻴﻨٌﻰ ٌ
ٌ
ﻓﻴﺘٌﻮ
ﻟﺠﻴﻦ ”ﺇﺳﺒﺎﺭﻙ“ ﻓﻰ ﺍﻟﺪﻡ ﺑﻮﺍﺳﻄﺔ ﺍﺳﺘﺨﺪﺍﻡ
ﺑﺮﻭﺗﻴﻦ ( ).(AFPﻫﺬﺍ ﻭ ﻗﺪ ﺍﺷﺘﻤﻠﺖ ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ ﺩﺭﺍﺳﺔ
ٌ
ٌﻴﺮ ٌ
ﻳﺰ ﻟﺠﻤﻴ ٌﻊ ﺍﻟﻤﺮﺿﻰ ﻭ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .ﻫﺬﺍ ﻭ ﻗﺪ ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺇﺭﺗﻔﺎﻋﺎ
ﺟﻬﺎﺯ ﺍﻟﻘﻴﺎﺱ ﺍﻟﻜﻤﻰ ﻟﻠﺘﻔﺎﻋﻞ ﺍﻟﺘﺴﻠﺴﻠﻲ ﻟﻠﺒﻮﻟﻴﻤ ٌ
ٌ
ٌ
ٌ
ﻣﻠﺤﻮﻇﺎ ﻭ ﺫﻭ ﺩﻻﻟﺔ
ﺇﺣﺼﺎﺋﻴﺔ ﻓﻰ ﻋﺪﺩ ﺣﺎﻣﻠﻰ ﺍﻝ  allele Cﻑ ﻣٌﺎ ﺑﻴﻦ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻭ ﺫﻟﻚ
ٌ
ﺑﺎﻟﻤﻘﺎﺭﻧﺔ ﻣﻊ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﺜﺎﻧﻴﺔ ﻭ ﺍﻟﺜﺎﻟﺜﺔ.ﻛﻤﺎ ﺍﺛﺒﺘﺖ ﺍﻟﺪﺭﺍﺳﻪ ﻋﺪﻡ ﻭﺟﻮﺩ ﺍﺧﺘﻼﻓﺎ ﻣﻠﺤﻮﻇﺎ ﻭﺫﻭ ﺩﻻﻟﻪ ﺍﺣﺼﺎﺋﻴﻪ ﻓﻴﻤﺎ ﺑﻴﻦ ﻣﺠﻤﻮﻋﻪ
ﺍﻟﻤﺮﺿﻲ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻭﻣﺠﻤﻮﻋﻪ ﺍﻟﻤﺮﺿﻲ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﻔﻴﺮﻭﺱ ﺍﻟﻜﺒﺪﻱ "ﺳﻲ" ﻭﺍﻟﻤﺠﻤﻮﻋﻪ ﺍﻟﻀﺎﺑﻄﻪ ﻓﻲ ﻋﺪﺩ
ﺣﺎﻣﻠﻲ ﺍﻟﺘﻌﺪﺩ ﺍﻟﺸﻜﻠﻲ ﻟﺠﻴﻦ " ﺍﺳﺒﺎﺭﻙ " )  (rs 2304052ﺑﻤﺨﺘﻠﻒ ﺍﺷﻜﺎﻟﻪ ).‘( TT,CT,CCﻛﻤﺎ ﺍﻧﻪ ﻭﺟﺪ ﺍﺧﺘﻼﻓﺎ ﻣﻠﺤﻮﻇﺎ
ﻭﺫﻭ ﺩﻻﻟﻪ ﺍﺣﺼﺎﺋﻴﻪ ﺑﻴﻦ ﺍﻟﺘﻌﺪﺩ ﺍﻟﺸﻜﻠﻲ ﻟﺠﻴﻦ " ﺍﺳﺒﺎﺭﻙ " )  (rs2304052ﻭﻧﺴﺒﻪ ﺍﻟﺘﻠﻴﻒ ﺍﻟﻜﺒﺪﻱ .ﺣﻴﺚ ﺍﻧﻪ ﻭﺟﺪ ﺍﻥ ﺣﺎﻣﻠﻲ
ﺍﻟﻨﻮﻉ ﺍﻟﺠﻴﻨﻲ  CTﻭ  CCﻣﺮﺗﺒﻄﺎﻥ ﺍﺭﺗﺒﺎﻃﺎ ﺫﻭ ﺩﻻﻟﻪ ﺍﺣﺼﺎﺋﻴﻪ ﻣﻊ ﺯﺑﺎﺩﻩ ﻧﺴﺒﻪ ﺍﻟﺘﻠﻴﻒ ﺍﻟﻜﺒﺪﻯ ﺍﻛﺜﺮ ﻣﻦ ﺣﺎﻣﻠﻲ ﺍﻟﻨﻮﻉ ﺍﻟﺠﻴﻨﻲ.
 TTﻭﺑﺎﻻﺿﺎﻓﻪ ﺍﻟﻲ ﻣﺎﺳﺒﻖ ﻓﻘﺪ ﻭﺟﺪ ﺍﺭﺗﻔﺎﻋﺎ ﻣﻠﺤﻮﻇﺎ ﻭﺫﻭ ﺩﻻﻟﻪ ﺍﺣﺼﺎﺋﻴﻪ ﻓﻲ ﻣﺴﺘﻮﻱ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻲ ﺍﻻﻟﻔﺎ ﻓﻴﺘﻮ ﺑﺮﻭﺗﻴﻦ ﻋﻨﺪ
ﺣﺎﻣﻠﻲ ﺍﻟﻨﻮﻉ ﺍﻟﺠﻴﻨﻲ CCﻭ  CTﺍﻛﺜﺮ ﻣﻦ ﺣﺎﻣﻠﻲ ﺍﻟﻨﻮﻉ ﺍﻟﺠﻴﻨﻲ :TT
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ASSOCIATION OF MONOCYTE CHEMOATTRACTANT PROTEIN 1
(MCP-1) GENE POLYMORPHISM WITH LUPUS NEPHRITIS IN
EGYPTIAN PATIENTS
Lamiaa A. Mohammad*, Dina M. Atef* and Amany Mustafa Abul-Saoud**
ABSTRACT
Background and study aim: Monocyte chemoattractant protein-1 (MCP-1) is a member of CC chemokine that plays an
important role in the recruitment of monocytes/macrophages into renal tubulointerstitium. A biallelic A/G polymorphism at
position -2518 in the MCP-1 gene was found to regulate MCP-1 expression. MCP-1 and its A/G gene polymorphism have
been implicated in the pathogenesis of some renal diseases. The aim of the study was to investigate the role of the MCP-1 gene
polymorphism as early predictors of the development of glomerulonephropathy in SLE patients. We also aimed to measure the
serum and urinary levels of MCP-1 in patients with SLE, to ﬁnd out its relation to clinical disease activity. Methods: 140 SLE
patients (100 with nephritis and 40 without nephritis) and 80 controls were included in this study. MCP-1 gene polymorphism
was analyzed by polymerase chain reaction. Serum and urine MCP-1 level were measured using high-sensitivity enzymelinked immunosorbent assay. Results: The A/A genotype was more common in controls than in SLE patients, whereas both
the A/G (P< 0.000) and G/G (P< 0.000) genotypes were more frequent in SLE patients. Carriers of G allele of the MCP-1
-2518 polymorphism had more than 7 fold increased risk to develop glomerulo-nephropathy in patients with SLE. High MCP1 circulating levels production from patients with A/G and G/G genotypes was signiﬁcantly higher than in A/A genotype. In
addition there were signiﬁcant differences in the mean levels of serum MCP-1 (P<0.001) and urinary MCP-1 (P<0.001)
between patients and controls. Conclusion: The present study provides a new evidence that the presence of MCP-1 A (-2518) G
gene polymorphism and high circulating MCP-1 levels can play an important role in the development of SLE and nephropathy
in Egyptians. Key words: MCP-1, -2518 gene polymorphism, SLE, Lupus nephritis.

INTRODUCTION
Systemic lupus erythematosus (SLE) is the
multi-systemic autoimmune disorder, in which
immune complexes play an essential role. The
main characteristic of this disease is an immunological inﬂammation with inﬁltration and
sequestration by immune cells of many tissues
and organs (such as the skin, joints, kidneys,
and Heart) concomitant with their injury and
damage(11). SLE has a negative impact on quality of life and is associated with high health-care
costs and signiﬁcant productivity loss(20).
Early renal involvement in SLE is common
and serious, and it requires proper evaluation
and management. Lupus nephritis (LN) is associated with increased mortality and morbidity(14).
Despite encouraging results for kidney transplantation, once end-stage renal disease is established, the prognosis is relatively poor and
no improvement in preventing its development
is achieved(6).
Conventional parameters are not sensitive or
speciﬁc enough for detecting ongoing disease

activity in the SLE. Cytokines and chemokines
play a principal role in the pathogenesis of this
chronic disease(27). Recently, multiplex based
technologies allows to proﬁle a large number
of cytokines, chemokines and cellular growth
factors in a wide range of human samples while
consuming a very limited amount of sample(23).
The monocyte chemoattractant protein 1
(MCP-1), belongs to the family of chemotactic
cytokines. MCP-1 functions as a potent agonist
for monocytes, memory T cells, and basophils.
Evidence in animal and human studies suggests
a signiﬁcant role of MCP-1 in the progression
of glomerular and tubulo-interstitial injuries and
glomerulonephritis in patients with SLE(3).
It has been demonstrated that the MCP-1 –
2518 A/G transition in the promoter region may
modulate the levels of MCP-1 expression. The
MCP-1 –2518 G allele, compared to the –2518 A
allele, is linked with increased production of both
MCP-1 transcript and protein(17). Involvement of
the MCP-1 –2518 A/G promoter polymorphism
in SLE development and its contribution to some
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clinical manifestations of SLE remains controversial (2,22).
In this study, we measured the MCP-1 levels in plasma and urine samples as potential
biomarkers of disease activity in patients with
SLE and analyzed the distribution of functional
MCP-1 2518 A/G polymorphic variants, with
the aim to investigate whether the A (-2518) G
polymorphism of the gene encoding MCP-1, is
associated with Lupus Nephritis, MCP-1 concentration, laboratory and clinical manifestations in
these patients. Early detection of disease activity
in SLE could translate into earlier instauration of
the treatment, potentially limiting the ﬂare consequences.
SUBJECTS AND METHODS
To achieve this aim, the study was carried out
on 220 individuals; they were classiﬁed into 140
patients with systemic lupus erythematosus who
fulﬁlled the revised criteria for classiﬁcation of
SLE by the American College of Rheumatology
(ACR), 100 with LN and 40 without LN and 80
apparently healthy individuals serving as a control group matched by sex and age with no signs
of active inﬂammatory or infectious diseases.
The patients were selected from those referring
to Rheumatology and Rehabilitation Department, Inpatient and Outpatient Clinics, Zagazig
University Hospitals. Laboratory investigations
were carried out at The Clinical Pathology Department, Zagazig University Hospitals during
the period from March 2012/ July 2013. All patients provided a written informed consent.
All subjects were subjected to:
Clinical assessment: careful history taking
and complete general examination with stress
upon symptoms and signs of SLE and nephritis
and detailed locomotor system examination. The
total joints tenderness was counted for patients
with arthritis considering tenderness (T) score to
be equal to zero, if there is no tenderness, and
1, 2, and 3 if there is mild, moderate, or severe
tenderness, respectively. Also, the number of
swollen joints was counted. For each patient,
SLE disease activity was evaluated at the time of
sampling; using SLE disease Index (SLEDAI) (1)
and the Systemic Lupus International Collabo-

rating Clinics/American College of Rheumatology Damage Index score(8). Nephropathy was
diagnosed clinically by the presence of persistent micro-albuminuria [albumin excretion rate
(AER) 20–200µg/min] and elevated blood pressure (systolic blood pressure >135 mmHg and/
or diastolic blood pressure >85 mmHg)(9). The
renal SLEDAI (r SLEDAI) score consisted of 4
items of the total SLEDAI: hematuria, pyuria,
proteinuria and urinary casts/HPF. The presence
of each one of the 4 parameters takes a score of
4 points, thus the r SLEDAI score ranged from 0
to a maximum score of 16(1). The patients group
had no history for Diabetes Mellitus.
Sample collection:
• Early morning urine samples were taken
from every patient and control for urine analysis
and U-MCP-1 concentration which were placed
at 4°C and transported directly to the laboratory,
where they were centrifuged to remove sediment
and frozen in aliquots at -80°C for later cytokine
analysis, and 24h urine were collected for detection of proteinuria.
• venous blood samples were taken from every patient and control under sterile conditions
and divided for the following:
1. Three ml were added to three EDTA
tubes:
a.

Tube for complete blood count.

b. Tube for determination of MCP-1 genotypes (as EDTA reduces DNA degeneration).
c. Tube for MCP-1 concentration: the plasma was separated by centrifugation for 15 minutes at 1000 x g within 30 minutes of collection
and then transferred to a plastic tube and stored
at -80○C for long term storage.
2. 1.6 ml of blood was added to labeled
tube containing 0.4 ml trisodium citrate 32 g/l
for ESR measurement.
3. Six ml of blood were placed in plain vacutainer tubes and the collected serum was used
for C-reactive protein, liver enzymes, kidney
function tests, ANA, anti-dsDNA, ANCA, and
serum C3.

MCP-1 Gene Polymorphism and Lupus Nephritis

Routine laboratory investigations:
a. Complete blood count: using automated
hematology analyzer sysmex KX-21N (Sysmex,
America).
b. ESR measurement: using Westergren
method.
c. Liver enzymes (ALT & AST) and kid
ney function tests (BUN & creatinine) were
performed using automated clinical chemistryanalyzer Cobas Integra 400 plus (Roche Diag
nostics, Deutschland).
d. Serum CRP was measured using au
tomated nephlometry BN ProSpec (Siemens,
UK).
e. Urine analysis for hematuria, pyuria and
casts (cellular, granular or tubular) and 24 hour
urine collection for protein.
Specific laboratory investigation:
a. Determination of autoantibodies such as;ANA, anti-dsDNA and ANCA by indirect im
munoﬂourescence technique. If the sample is
positive, speciﬁc antibodies in the diluted serum
sample attach to the antigens coupled to a solid
phase. In a second step, the attached antibodies
are stained with ﬂuorescein-labeled anti-human
antibodies and visualized with the ﬂuorescence
microscope.
b. Serum C3 was measured using automat
ed nephlometry BN ProSpec (Siemens, UK).

c. Measurement of plasma and urine MCP-1 levels by ELISA (Enzyme-linked Immunosor
bant assay) technique using Quantikine human
CCL2/MCP-1 immunoassay catalog number
DCP00 from R & D Systems, Minneapolis, MN,
USA.
Principles of the test: A monoclonal antibody speciﬁc for human MCP-1 has been precoated onto a microplate. Standards and samplesare pipetted into the wells and any MCP-1 present is bound by the immobilized antibody. Af
ter washing away any unbound substances, an
enzyme-linked polyclonal antibody speciﬁc for
human MCP-1 is added to the wells. Following a
wash to remove any unbound antibody-enzyme
reagent, a substrate solution is added to the wells
and color develops in proportion to the amount
of MCP-1bound in the initial step. The reaction
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is terminated by addition of acid and absorbance
is measured at 450 nm. A standard curve is prepared from seven MCP-1 standard dilutions and
MCP-1 sample concentration is determined. The
detection limits of this ELISA system were 30
pg/ ml for human MCP-1. Urinary MCP-1 levels
were standardized by the amount of creatinine in
the urine.
Genotyping:
For determination of MCP-1 A (-2518) G
gene polymorphism by polymerase chain reaction (PCR) followed by restriction fragment
length polymorphism (RFLP) and agarose gel
electrophoresis, four steps were performed:

1. Extraction of genomic DNA: DNA was
puriﬁed from peripheral blood samples using
the E.Z.N.A. Blood DNA Kit (Omega – biotek.
Inc).
2. Ampliﬁcation of genomic DNA by polymerase chain reaction (PCR) using thermal cycler (Gene Amp, PCR system 9700).
3. Digestion of ampliﬁed products with restriction endonuclease enzyme PVU II.
4. Identiﬁcation of MCP-1 genotypes by
gel electrophoresis (Scie – plas).
Genotyping of the MCP-1 ~2518 polymorphism was performed as described by Rovin et
al(12). The distal regulatory region was ampliﬁed
using the following primers: Forward primer 5’CCGAGATGTTCCCAGCACAG-3’. Reverse
primer 5’-CTGCTTTGCTTGTGCCTCTT-3’.
DNA was ampliﬁed using puReTaq Ready- toGo PCR Beads which are desingned and manufactured by Amersham Biosciences. Cycle conditions used were 94°C for 5 minutes, followed
by 40 cycles of 94°C for 1 minute, 55°C for 1
minute, and 72°C for 1.5 minutes, with a ﬁnal
extension of 72°C for 7 minutes. The polymerase
chain reaction product was digested with 5U of
PvuII endonuclease restriction enzyme (supplied
by Jena Bioscience). The DNA fragments were
subjected to electrophoresis in a 2% agarose gel
stained with ethidium bromide.
The restriction digestion resulted in 708- and
222-bp fragments for G/G homozygous, a 930bp fragment for A/A homozygous, and 930-,
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708-, and 222-bp fragments for the A/G heterozygous.
Statistical data analysis
The data were coded, entered and analyzed
using Statistical Package for Special Sciences
(SPSS) software computer program version
“19.0, IBM Corp., USA”. Statistical tests were
applied to determine the relationships between
MCP-1 A (-2518) G genotypes,plasma and urine
MCP-1 concentrations, clinical and laboratory
parameters in Egyptian patients with SLE and
controls.
Quantitative data were presented as mean ±
standard deviation. Comparison of quantitative
variables between the study groups was done
using the Student (t) test. Qualitative data were
expressed as frequency and percentage. Association between qualitative data was done using the
chi-square test. Differences with (P) values less
than 0.05 were considered signiﬁcant. Odds ratio
and 95% conﬁdence interval were calculated to
estimate the strength of the associations.
RESULTS
Basic characteristics of the studied population: As regards (SLEDAI) of patients groups;
the mean value was 13.1± 5.2 with range of 226, 28 patients were inactive (SLEDAI<6) and

132 patients were active (SLEDAI≥6).
There were 140 patients (22 male and 118 female) and 80 subjects (28 male and 52 female) in
control group. The mean age was 31.2 ± 9.5 years
in patients group and 30.3 ± 5.5 years in control
group. Laboratory characteristics of patients and
controls were summarized in Table (1). There
was no signiﬁcant difference regarding age, sex,
WBCs and platelets counts (P > 0.05) between the
two groups. There was a signiﬁcant increase in
the mean values of systolic and diastolic blood
pressure, Hemoglobin level, ESR in 1st hour, serum ALT, AST, BUN and creatinine in patients
compared with control group. ANA was positive
in 105 patients (75%), anti ds-DNA in 119 patients (85%), ANCA in 21 patients (15%), serum
C3 was low in 42 patients (30%), proteinuria
was found in 95 patients (67.8%), hematuria in
35 patients (25%), pyuria in 32 patients (22.8%)
and urinary casts in 38 patients (27.1%).
In the present study, as regards the serum
MCP-1 concentration, it was statistically significantly higher in patients (187.9± 93.6 pg/ml)
than in controls (67.8± 17.1 pg/ml); P<0.001.
Regarding the urinary MCP-1 level, it was statistically signiﬁcantly higher in SLE patients than
the control group 89.3± 42.5 and 33.8± 19.6 pg/
ml respectively; P<0.001.

Table (1): Laboratory characteristics of patients and controls.
Characteristic
Sex (Male/Female)
Age
Duration
SBP (mmHg)
DBP (mmHg)
hematuria Sex
Pyuria
Urinary casts
Proteinuria
ANA
ANCA
Anti-ds DNA
Low serum C3
CRP POSITIVE %
Hemoglobin (g/dl)
WBCs (x 103/ mm3)
Platelets count(x 103/ mm3)
ESR 1st hour (mm/ hr)
ALT (U/L)
AST (U/L)
BUN (mg/dl)
Creatinine (mg/dl)
S. MCP-1 (pg/ml)
U. MCP-1 (pg/ml)

*Signiﬁcant if (P < 0.05).

Patients (140)
22/118
31.2±9.5
11.2±2.8
150±8
90±4
25%
22.8%
27.1%
67.8%
75%
15%
85%
30%
45%
11.1±1.7
6.7± 2.4
232.7± 88.9
47.3± 24.7
48.1± 43
41.5± 51.6
47.1± 9.7
1. 5 ± 0.7
187.9±93.6
89.3 ± 42.5

Control (80)
28/52
30.3±5.5
116±3
78±3
0%
0%
0%
0%
0%
0%
0%
0%
0%
13.1±1.2
8.1± 2.2
247.1± 55.7
9.8± 4.2
22.1± 7.86
24± 6.7
13.2 ± 3.4
0.74± 0.2
67.8±17.1
33.8 ± 19.6

P
>0.05
>0.05
<0.001*
<0.001*

<0.001*
>0.05
>0.05
<0.001*
<0.001*
<0.05
<0.05
<0.001*
<0.001*
<0.001*
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MCP-1 A (-2518) G genotypes frequencies
are mentioned in table (2). The distribution of
wild (AA) and mutant (AG/GG) genotypes was
80% and 20% in control group with low frequency of GG genotype (5%) and G allele (12.5%).
The exact test of population distribution indicated that the distributions of MCP-1G allele
frequencies were signiﬁcantly higher in SLE-patients (51.8%) compared to healthy control subjects (12.5%, P<0.0000).

ment (odds ratio, 17.57; 95% conﬁdence interval, 5.97 to 51.68; P = 0.000) (Table 2).
The genotype frequency showed signiﬁcant
increase in mutant genotypes (80% vs. 35%,
P<0.0001) with the predominance of homozygote mutant (GG) genotype (58% vs. 10%, P <
0.0001, OR =18.85; 95% conﬁdence interval,
5.85 to 60.67) in lupus nephritis patients group
compared with non-lupus nephritis patients
group. Moreover, the higher OR in homozygotes
(18.85) than in heterozygotes (2.86) in comparing LN cases with non LN group suggests
a dominant mode of action of the homozygote
MCP-1 (-2518) polymorphism in the development of GN (Table 3).

The MCP-1(-2518) GG genotype frequencies
were signiﬁcantly higher in the patients group
compared with the controls (P = 0.000) and were
associated with increased risk for SLE develop-

Table (2): Distribution of 2518 A/G genotype frequency of MCP-1 gene in studied groups
SLE case
(n= 140)

Control
(n=80 )

AA n (%)

51 (36.4)

64 (80)

AG n (%)

33 (23.6)

GG n (%)
G allele n (%)

Polymorphism

MCP-1

OR

95% Cl

P

12 (15)

3.45

1.62-7.35

0.001

56 (40.0)

4 (5)

17.57

5.97-51.68

0.000

145 (51.8)

20 (12.5)

7.52

4.45-12.69

0.000

Abbreviations: MCP-1= Monocyte chemoattractant protein-1; SLE =systemic lupus erythematosus;
OR = odds ratios; 95% CI = 95% conﬁdence interval. Signiﬁcant if (P < 0.05).

Figure (1): MCP-1 gene shown on an electrophoresis gel stained with ethidium bromide. Lanes from left: DNA ladder
(1), AA genotypes (Lane No 2,3,4,6,9,10,11), AG genotype ( 5,7,8) and GG genotype (12,13).

Table (3): Distribution of MCP-1 genotype in SLE patients with and without nephritis

SLE
SLE without nephritis
with nephritis
OR
95% Cl
P
(n=40)
(n= 100)
AA n (%)
20 (20)
26 (65)
AG n (%)
22 (22)
10 (25)
2.86
1.11-7.38
0.02
MCP-1
GG n (%)
58 (58)
4 (10)
18.85
5.85-60.67
0.000
G allele n (%)
138 (69)
18 (22.5)
7.66
4.19-14.03
0.000
Abbreviations: MCP-1= Monocyte chemoattractant protein-1; SLE =systemic lupus erythematosus;
OR = odds ratios; 95% CI = 95% conﬁdence interval. Signiﬁcant if (P < 0.05).
Polymorphism
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Table (4): Serum and urine level of MCP-1
SLE
SLE without nephritis
with nephritis
P
(n=40)
(n= 100)
AA
155.6±6.1
99.1±4.8
0.000
Plasma MCP-1 (pg/ml)
AG+ GG
201.7±79.8
138.6±11.5
0.000
AA
87.6±10.5
41.6±5.2
0.000
Urine MCP-1 (pg/ml)
AG+ GG
115.4±16.4
69.3±9.5
0.000
Abbreviations: MCP-1= Monocyte chemoattractant protein-1; SLE =systemic lupus erythematosus; Signiﬁcant if (P < 0.05).

Analyzing MCP-1 levels in SLE patients
within different genotypes reveals positive association between high MCP-1 level in both serum and urine and MCP-1 genetic mutation in
LN and non-LN patients. In hetero- and homozygote individuals, sMCP-1 and uMCP-1 levels
were higher in SLE patients with nephritis than
these without nephritis. Signiﬁcant differences
were shown between the levels of MCP-1 in both
serum and urine samples in mutant genotypes in
SLE with nephritis were detected on comparing
with non nephritis cases (P = 0.000) (Table 4).
DISCUSSION
MCP-1 is a low molecular weight CC-chemokine (13 KDa) linked to the innate immunity
that could easily ﬁlter into the urine. MCP-1
attracts monocytes, T cells, NK cells, and basophils in acute inﬂammatory conditions, and
also can act as an important mediator in chronic
inﬂammation(5).
In the present work, we demonstrated that
the production of MCP-1 has been found to be
deeply deregulated in SLE patients and is probably involved in the development of GN. This
conception is based on the signiﬁcantly elevated
MCP-1 level in both the serum and urine samples in LN patients compared to the SLE patients
without LN and healthy controls.
The role of circulating MCP-1 in renal damage in different glomerular diseases, such as
SLE(22), IgA nephropathy(26), DM(21) and polycystic kidney(28) has been intensively investigated.
Although many studies have focused on the association between circulating or urinary MCP1 level and such renal disorders, only few of

them were concerned with its role in nephropathy which seems to be controversial. This is in
agreement with the study of Chiarelli et al.(4),
who focused on a role of circulating MCP-1 in
the development of early nephropathy in patients
with type 1 DM. This is explained by the pivotal role played by increased MCP- 1 production
due to stimulation by cytokines(7) and exposure
to urinary proteins in the progressive tubuleinterstitial damage(24). So, we suggest that this
marker reﬂects the progression of nephropathy
and could be a predictor of the development of
GN (irrespective of the underlying etiology).
However, Kiyici et al.(10) reported that serum
MCP-1 levels were signiﬁcantly higher in type 1
diabetic patients than healthy normal group but
not correlated with development of nephropathy. Morii et al.(16) demonstrated that urine levels, but not serum levels, of MCP-1 correlates
with the development of diabetic nephropathy.
Interestingly, Qiu-yue and Fen-qin veriﬁed that
both serum and urinary MCP-1 had an impact
on kidney affection a superior role of urinary
MCP-1 as early predictor before appearance of
proteinuria(18).
Notwithstanding the convincing evidence
that MCP-1 polymorphism plays an important
role in susceptibility to SLE, contradictory result
has been reported among different populations.
The role of MCP-1 polymorphisms in SLE has
been studied by other investigators, but has led
to differing conclusions. Several studies have
observed a signiﬁcant association of SLE with
MCP-1 gene polymorphisms(15,22,25). While on
the contrary, other studies showed a lack of association with that genetic variation(12.13.17,19),. Rea-
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sons for the variability in associations are still
ambiguous. Thus, investigating the frequencies
and distribution of MCP-1 gene across populations is essential for understanding disease association and discovery of population differences,
especially for Egyptian as they have a much high
SLE prevalence.
So that, another ﬁnding in this study was that,
patients with SLE who have a particular MCP-1
polymorphism have a greater likelihood of having renal disease. Our results indicate that SLE
patients with an A/G or G/G MCP-1 -2518 genotype have a higher risk of developing LN than
those with an A/A genotype. G allele frequency
was signiﬁcantly higher in GN group than other
two groups. This is in agreement with the study
done by Ye DQ et al.(25) and Moon et al.(15) who
found that the -2518 G frequency is obviously
over-represented in Asian, Mexican, Korean and
Chinese populations,
Our results demonstrated that SLE patients
who were G allele carriers especially the homozygotes were at highly risk for GN with positive
association between MCP-1 mutant genotype
and G allele and high serum and urinary MCP1 levels. These results may be suggested that G
allele carriage can be responsible for over production of circulating MCP-1 in SLE patients
with renal manifestations and predisposes to the
development of nephropathy rather than the occurrence of the disease itself.
Moon et al.(15) added that carriage of -2518
A allele in the MCP-1 gene was associated with
the susceptibility of kidney failure in Korean patients with type 2 DM. Tucci et al.(22) also reported that, the A/G and G/G MCP-1 polymorphisms
are associated with a greater likelihood of renal
disease in patients with SLE. Patients with these
genotypes have increased MCP-1 production
both peripherally and locally within the kidney.
Furthermore Piotrowski et al.(17) observed that
the MCP-1 -2518 G variant can be associated
with some clinical ﬁndings in patients with SLE
such as renal manifestations and thrombocytopenia.
However, Liu et al.(13) had not detected a signiﬁcant association between MCP-1 promoter -
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2518 A/G polymorphism and SLE. Kim et al.(9)
also reported that urinary excretion of MCP-1
was greater in AA homozygotes than in other
genotypes in Korean patients with lupus nephritis. Although, Kouyama et al.(12) failed to detect
an association between MCP-1A/G polymorphism and type 2 diabetes, they noticed that the
-2518 AA genotype was associated with higher
serum MCP- 1 concentration.
These inconsistent results might be population-dependent and/or phenotype speciﬁc.
In conclusion, the present study implicates
the role of circulatory MCP-1 and its -2518 G
gene polymorphism as a predictor of the development of GN in Egyptian SLE patients. Urinary
levels of MCP-1 measurement may be a useful
tool both for the early detection of LN and for
monitoring the response to therapy.
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ﻣﺪﻯ ﺍﻹﺭﺗﺒﺎﻁ ﺑﻴﻦ ﺍﻟﺘﻨﻮﻉ ﺍﻟﺸﻜﻠﻲ ﻟﻠﺠﻴﻦ ﺍﻟﺨﺎﺹ ﺑﺎﻟﺠﺎﺫﺏ ﺍﻟﻜﻴﻤﻴﺎﺋﻲ ﻟﻠﺨﻠﻴﺔ ﺍﻟﻮﺣﻴﺪﺓ )ﺍﻡ ﺳﻲ ﺑﻲ (١-ﻭ
ﺍﻷﻟﺘﻬﺎﺏ ﺍﻟﻜﻠﻮﻯ ﻓﻰ ﻣﺮﺿﻰ ﺍﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء ﺑﺠﻤﻬﻮﺭﻳﺔ ﻣﺼﺮ ﺍﻟﻌﺮﺑﻴﺔ
ﻟﻤﻴﺎء ﻋﺒﺪ ﺍﻟﻮﻫﺎﺏ ﻣﺤﻤﺪ  -ﺩﻳﻨﺎ ﻣﺤﻤﺪ ﻋﺎﻃﻒ  -ﺃﻣﺎﻧﻰ ﻣﺼﻄﻔﻰ ﺃﺑﻮ ﺍﻟﺴﻌﻮﺩ

ﻣﺠﻤﻮﻋﺔ ﺍﻟﻜﻴﻤﻮﻛﻴﻦ ﻫﻢ ﺟﺰﻳﺌﺎﺕ ﻣﺤﺮﻛﺔ ﻟﺨﻼﻳﺎ ﺍﻟﺪﻡ ﺍﻟﺒﻴﻀﺎء ﻓﻲ ﺍﺗﺠﺎﻩ ﻣﻌﻴﻦ ﺗﺒﻌﺎ ﻟﺘﺮﻛﻴﺰﻩ  ..ﻭﺗﻨﻘﺴﻢ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻜﻴﻤﻮﻛﻴﻦ ﺍﻟﻰ ﻋﺎﺋﻠﺘﻴﻦ
ﺍﺳﺎﺳﻴﺘﻴﻦ ﻭﻫﻢ )ﺳﻲ ﺳﻲ ( ﻭ )ﺳﻲ ﺍﻛﺲ ﺳﻲ( .ﺍﻧﺘﺮﻟﻴﻮﻛﻴﻦ ٨-ﻣﻦ ﻋﺎﺋﻠﺔ ﺳﻲ ﺍﻛﺲ ﺳﻲ ﻟﻪ ﺩﻭﺭ ﻣﻬﻢ ﻓﻲ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﺤﺎﺩ ﻧﻈﺮﺍ ﻟﺘﺎﺛﻴﺮﻩ ﺍﻻﻛﺒﺮ
ﻋﻠﻰ ﺍﻟﺨﻼﻳﺎ ﻣﺘﻌﺎﺩﻟﺔ ﺍﻟﺼﺒﻐﺔ .ﺍﻣﺎ ﻋﺎﺋﻠﺔ ﺍﻝ ﺳﻲ ﺳﻲ ﻭ ﺍﻟﺘﻲ ﻣﻦ ﺿﻤﻨﻬﺎ )ﺍﻡ ﺳﻲ ﺑﻲ/١-ﺳﻲ ﺳﻲ ﺍﻝ (٢-ﻓﻬﻲ ﺟﺎﺫﺑﺔ ﻭ ﻣﻨﺸﻄﺔ ﻟﺨﻼﻳﺎ ﻣﺨﺘﻠﻔﺔ
ﺗﺸﻤﻞ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻮﺣﻴﺪﺓ  ،ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﻴﺮﺓ ﺍﻻﻛﻠﺔ ،ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻴﻤﻔﺎﻭﻳﺔ ،ﺍﻟﺨﻼﻳﺎ ﺍﻟﺤﻤﻀﻴﺔ ﻭ ﺍﻟﻘﻠﻮﻳﺔ ﺍﻟﺼﺒﻐﺔ ﻭﻟﺬﻟﻚ ﻓﻠﻬﻢ ﺩﻭﺭﻫﺎﻡ ﻓﻲ ﺍﻻﻟﺘﻬﺎﺑﺎﺕ
ﺍﻟﻤﺰﻣﻨﺔ .ﻗﺪ ﻭﺟﺪ ﺍﻥ ﺍﻟﺘﻨﻮﻉ ﺍﻟﺸﻜﻠﻲ ﺃ )– (٢٥١٨ﺝ ﻟﻠﺠﻴﻦ )ﺍﻡ ﺳﻲ ﺑﻲ (-1ﻳﻜﻮﻥ ﻣﺼﺤﻮﺏ ﺑﺰﻳﺎﺩﺓ ﺍﺣﺘﻤﺎﻟﻴﺔ ﺣﺪﻭﺙ ﻣﺮﺽ ﺍﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء
.ﻛﻤﺎ ﺍﻧﻪ ﻳﺰﻳﺪ ﻣﻦ ﺧﻄﺮ ﺣﺪﻭﺙ ﺍﻟﺘﻬﺎﺏ ﺍﻻﻭﻋﻴﺔ ﺍﻟﺪﻣﻮﻳﺔ ﻭ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﻠﻰ ﺍﻟﻤﺼﺎﺣﺒﻴﻦ ﻟﻬﺬﺍ ﺍﻟﻤﺮﺽ .ﺍﻟﻬﺪﻑ ﻣﻦ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﻫﻮ ﺍﻟﺘﻌﺮﻑ
ﻋﻠﻰ ﺩﻭﺭ ﺍﻟﺘﻨﻮﻉ ﺍﻟﺸﻜﻠﻲ ﺃ) –(٢٥١٨ﺝ ﻟﺠﻴﻦ ﺍﻝ )ﺳﻲ ﺳﻲ ﺍﻝ (-1ﻛﻌﺎﻣﻞ ﻣﺒﻜﺮ ﺍﻟﻈﻬﻮﺭ ﻳﺆﺛﺮ ﻓﻲ ﺣﺪﻭﺙ ﺃﻟﺘﻬﺎﺏ ﺍﻟﻜﻠﻰ ﻓﻰ ﻣﺮﺽ ﺍﻟﺬﺋﺒﺔ
ﺍﻟﺤﻤﺮﺍء  ،ﻭ ﻛﺬﻟﻚ ﻗﻴﺎﺱ ﻣﺴﺘﻮﻯ )ﺍﻡ ﺳﻲ ﺑﻲ – (١ﻓﻰ ﻛﻼ ﻣﻦ ﺍﻟﻤﺼﻞ ﻭ ﺍﻟﺒﻮﻝ ﻓﻲ ﻫﺆﻻء ﺍﻟﻤﺮﺿﻰ ﻭ ﻣﻌﺮﻓﺔ ﻣﺪﻯ ﻋﻼﻗﺘﻬﻤﺎ ﺑﻨﺸﺎﻁ ﺍﻟﻤﺮﺽ
ﺍﻷﻛﻠﻴﻨﻴﻜﻰ.ﺗﻢ ﺇﺟﺮﺍء ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ  140ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﺎ ﺑﻤﺮﺽ ﺍﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء ﻭ  80ﺷﺨﺺ ﺻﺤﻴﺢ ﻇﺎﻫﺮﻳﺎ ﻛﻤﺠﻤﻮﻋﺔ ﺿﺎﺑﻄﺔ.
ﻭ ﻗﺪ ﺗﻢ ﺍﻟﻜﺸﻒ ﻋﻦ ﺍﺧﺘﻼﻑ ﺍﻟﻄﺮﺍﺯ ﺍﻟﺠﻴﻨﻲ ﺃ) –(٢٥١٨ﺝ ﻟﺠﻴﻦ )ﺍﻡ ﺳﻲ ﺑﻲ )١-ﻋﻦ ﻃﺮﻳﻖ ﺗﻔﺎﻋﻞ ﺍﻟﺒﻠﻤﺮﺓ ﺍﻟﻤﺘﺴﻠﺴﻞ ﻭ ﻗﻴﺎﺱ ﻣﺴﺘﻮﻯ
) ﺍﻡ ﺳﻲ ﺑﻲ  ( -1ﻓﻰ ﺍﻟﻤﺼﻞ ﻭ ﺍﻟﺒﻮﻝ ﺑﻄﺮﻳﻘﺔ ﺍﻻﻟﻴﺰﺍ .ﻭﻗﺪ ﻟﻮﺣﻆ ﺃﻥ ﺍﻟﻄﺮﺍﺯ ﺍﻟﺠﻴﻨﻲ )ﺃ/ﺝ( ﻭ )ﺝ/ﺝ( ﻫﻢ ﺍﻷﻛﺜﺮ ﺷﻴﻮﻋﺎ ﻓﻰ ﻣﺮﺿﻰ
ﺍﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء ﺑﻴﻨﻤﺎ ﺍﻟﻄﺮﺍﺯ )ﺃ/ﺃ( ﻫﻮ ﺍﻷﻛﺜﺮ ﺷﻴﻮﻋﺎ ﻓﻰ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻘﺎﺑﻀﺔ .ﻭ ﺧﻄﻮﺭﺓ ﺍﻹﺻﺎﺑﺔ ﺑﺄﻣﺮﺍﺽ ﺍﻟﻜﻠﻰ ﻓﻰ ﻣﺮﺿﻰ ﺍﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء
ﺃﻛﺜﺮ ﻣﻦ  7ﺃﺿﻌﺎﻑ ﻓﻰ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺤﺎﻣﻠﻴﻦ ﺍﻷﻟﻴﻞ )ﺝ( ﻓﻰ ﺗﺮﻛﻴﺒﻬﻢ ﺍﻟﺠﻴﻨﻰ .ﻛﻤﺎ ﻟﻮﺣﻆ ﺍﺭﺗﻔﺎﻉ ﻣﺴﺘﻮﻯ ﺍﻡ ﺳﻲ ﺑﻲ ١-ﻓﻲ ﺍﻟﻤﺼﻞ ﻭ ﺍﻟﺒﻮﻝ
ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺑﺎﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء ﻋﻦ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ  .ﻭﺑﺬﻟﻚ ﺗﻘﺪﻡ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺩﻟﻴﻼ ﺟﺪﻳﺪﺍ ﻋﻠﻰ ﺃﻥ ﻭﺟﻮﺩ ﺍﻟﺘﻌﺪﺩ ﺍﻟﺠﻴﻨﻰ ﻝ
ﺃﻡ ﺳﻰ ﺑﻰ (-2518) -1ﺝ ﻭﺃﺭﺗﻔﺎﻉ ﻣﺴﺘﻮﻱ ﺃﻡ ﺳﻰ ﺑﻰ-1ﻳﻤﻜﻦ ﺃﻥ ﻳﻠﻌﺐ ﺩﻭﺭﺍ ﻫﺎﻣﺎ ﻓﻲ ﺗﻄﻮﺭ ﻣﺮﺽ ﺍﻟﺬﺋﺒﺔ ﺍﻟﺤﻤﺮﺍء ﻭﺃﻣﺮﺍﺽ ﺍﻟﻜﻠﻰ ﻟﺪﻯ
ﺍﻟﻤﺼﺮﻳﻴﻦ.
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STEADY-STATE SERUM LEVELS OF VASCULAR CELL ADHESION
MOLECULE-1 IN CHILDREN WITH SICKLE CELL DISEASE:
RELEVANCE TO STROKE RISK AND DISEASE SEVERITY.
Mona Hassan El-Tagui*, Mona El- Ghamrawy*, Foad Abd Allah ** , Fadwa Said***
and Ahmed Ibrahim*
ABSTRACT
Background:Vascular cell adhesion molecule-1 (VCAM-1) has been implicated as being important in the pathophysiology of vaso-oclusive crisis (VOC)of sickle cell disease (SCD). The impact of chronic transfusion therapy and hydroxyurea
(Hu) treatement on serum VCAM-1 level is still controversial.Transcranial doppler has been implicated as important tool in
prediction of VOC. Patients and Methods : Soluble VCAM-1 (sVCAM-1) levels were measured in plasma using an ELISA assay (R&D systems) in 85 patients with SCD( HbSS & HbS/beta thalassemia)between the age of 2-18 years).All patients with
Hemoglobin level above 7g/dL were subjected to Transcranial Doppler (TCD) Results: Patients with severe VOC had higher
sVCAM-1 levels compared to subjects with moderate and mild crisis (P = 0.007,0.039,respectively).A positive correlation between frequency of blood transfusion and VCAM level in whole group was detected (P= 0.001).Among SS patients, VCAM level
was signiﬁcantly lower in patients receiving Hydroxyura(HU) compared to those not on HU( P=0.049).A positive correlation
between the Middle cerebral artery (MCA) time – averaged mean of the maximum velocity (TAMMvel) and sVCAM1 level was
recorded (P =0.041). Conclusion: Our ﬁndings of increased sVCAM-1 level during VOC offer a rationale for therapeutic use
of cytokine and other VCAM-1 modulators.The reduction of sVCAM-1 levels observed in patients receiving transfusion and
Hu treatement offers insight about their protective effect against the VOC.TCD can serve as a tool for prediction of VOC.
Keywords: Sickle cell Disease - Vaso-occlusive-crisis - VCAM-1 – Blood transfusion - Hydroxyurea

INTRODUCTION
Sickle cell disease (SCD) is one of the commonest genetic disorders world-wide and is the
most common inherited hematological disease
affecting humans (17).
SCD has its cardinal features of chronic hemolytic anemia and recurrent painful episodes.
These and all other elements of the disease are
the result of mutant sickle cell hemoglobin (Hb
S) within the red blood cells (19).
Approximately half the individuals with homozygous HbS disease experience vaso-occlusive crises (VOC). The frequency of crises is
extremely variable. Some individuals have as
many as 6 or more episodes annually, whereas
others may have fewer or no episodes (12).

VCAM-1 which plays a very important role
in the pathophysiology of VOC and stroke is
an immunoglobulin-like adhesion molecule expressed on activated endothelial cells and participates in neointima formation after vascular
wall injury, because it facilitates monocyte inﬁltration into injured arteries or/and directly enhances smooth muscle cell proliferation (10).
As stroke -which has devastating consequences on children- affects approximately 11%
of SCD patients younger than 20 years of age(6),
detection of high risk patients and those liable
for strokes is very critical in management of
those patients (1).

Careful screening with trans-cranial Doppler (TCD) ultrasonography and treatment with
chronic blood transfusion will likely reduce the
The red cell adheres to the endothelium
number of strokes in children with sickle cell
through a series of mechanisms, either directly
anemia (4). The stratiﬁcation of stroke risk by
via exposed red cell membrane phosphatidylTCD served as the basis for the development
serine or sulfated glycans, or by using soluble
and testing of a therapeutic strategy using blood
adhesion molecules (e.g., integrins, thrombostransfusion for the primary prevention of stroke
pondin, high-molecular-weight von Willebrand
in a randomized multicenter trial initiated in
factor and/or vascular cell adhesive molecule–1
1995 called the Stroke Prevention Trial in Sickle
(VCAM-1)) as a bridge (5).
Cell Anemia (STOP)(2).
Departments of Pediatric Hematology*, Neurology** and Clinical & Chemical Pathology***, Faculty of
Medicine, Cairo University, Cairo, Egypt
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Risk stratiﬁcation of stroke by TCD was based
on the time-averaged mean of the maximum velocity (TAMMvel) in the distal internal carotid
artery or proximal middle cerebral artery. Study
concluded that children with elevated velocities
(≥ 200 cm/sec) have an astonishingly high rate
of stroke: ~ 10,000/100,000 patient-years and
interpreted the TAMMvel as follows: “normal,”
all mean velocities less than 170 cm/sec; “conditional,” at least 1 mean velocity of 170 to 199
cm/sec with none greater than or equal to 200 cm/
sec; “abnormal (high risk)” at least one mean velocity of 200 cm/sec or higher; or “inadequate,”
when no readings from the right- or left-middle
cerebral artery and internal carotid artery could
be obtained. During the transfusion period, most
of the TCD studies revert to or toward normal;
unfortunately, the risk of stroke reappears once
the transfusion regimen is stopped (2).
The role of chronic blood transfusion is to
suppress endogenous red cell production and reduce HbS to less than 30% (5).
Hydroxyurea (HU) is a tremendously important drug in the management of patients with
SCD who have severe clinical manifestation due
to its ability to stimulate production of HbF (11).
It also decreases the white blood cells, platelets,
and reticulocytes, improves in red cell hydration,
and decreases in red cell adhesiveness to the
vascular endothelium (13).
Our aim is to estimate serum levels of
VCAM-1 in children with Sickle cell anemia
and correlate it with the severity of vasocclusive crisis, ﬁndings of trans-cranial Doppler, frequency of blood transfusion and treatment with
hydroxyurea.
PATIENTS AND METHODS
The study patients evaluated in this crosssectional study represent a cohort followed at
the Pediatric Hematology Clinic of El- Mounira
Children’s Hospital, Faculty of Medicine, Cairo
University .
85 patients of SCD (HbSS &HbS/beta Thalassemia) between the age 2-18 years both males
and females seen in the clinic for routine followup, and who agreed to participate were enrolled.
Patients were ineligible if they were in pain

or had a vaso-occlusive crises (deﬁned as an
episode of acute pain in the abdomen and/or extremities not otherwise explained)(26) at the time
of their visit to the clinic or over the last 4 weeks.
Patients with previous cerebrovascular accidents
(e.g. stroke) or associated with any other neurological disorders (e.g. cerebral palsy or brain
atrophy) were also excluded.
The study protocol was approved by Research
Committee of Pediatric Departement , Cairo university and informed consent was obtained from
the parents or the patients’guardians. Laboratory
investigations were done at El-Mounira Hospital
Lab, CairoUniversity.
Methods
All patients were subjected to full history taking and review of medical records with special
emphasis on age, duration of disease, frequency
and severity of vasoocclusive crises, disease related complications (e.g. acute chest syndrome,
pulmonary hypertensions, leg ulcers, priapism
etc…),occurrence of neurological symptoms
(e.g. headache, cranial nerves affection, TIA
etc…).
Duration and frequency of blood transfusion
had been recorded. A detailed history of treatment given including dose and duration also had
been obtained. The diagnosis of Sß thalassemia
and SS was based on the complete blood count
by Cell Dyn 3700, hemoglobin pattern by HPLC
[using the VARIANT II Beta-Thalassemia Short
Program, Bio-Rad Laboratories] .
VCAM-1 assay:
The levels of VCAM-1 had been measured
using (ELISA) technique using (Quantikine Human sVCAM-1 Immunoassay) kit manufactured
BY: R&D Systems, Inc. USA (Ref. No. 892718)
, with normal reference value ranged of (349
– 991) with mean 557 and SD of139 ng/ml (14)
TCD:
For all recruited patients with their hemoglobin level above 7g/dL, TCD had been conducted at Neurovascular Unit of Neurology Department, Cairo University, using Multi-Dop-T.
device of DWL Technologies to measure average mean peak velocity across Middle cerebral,
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Anterior cerebral, Posterior cerebral, Basilar and
intracranial part of Internal carotid arteries on
both sides, using Stroke Prevention Trial (STOP)
Protocol Values’ as reference (Velocity ≥ 200
classiﬁed as high risk, between 199-170 conditional and ≤ 170 classiﬁed as Normal(2).
Statistical analysis:
All data had been collected and tabulated,
VCAM-1 levels had been compared with ﬁndings of transcranial Doppler and clinical data using t-tests, Pearson Chi-square tests and McNemar test using SPSS statistical program version
16 IBM Software program to detect the sensitivity and speciﬁty of VCAM-1 as predictor of high
risk patients and stroke in children with sickle
cell disease and to identify any association, if
present, between serum VCAM-1 levels and disease severity, transfusion therapy and treatment
given.

Table (1) : Characteristics of SCD patient
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RESULTS

Characteristics of sickle cell disease patients are demonstrated in table (1). The VCAM
level among studied patients ranged from 392
to 5336 ng/ml with mean level of 1438.12 ±
848.2 ng/dl. Classiﬁcation of Patients according VCAM-1 level in table (2).Patients having severe vasooclusive crisis had signiﬁcantly
higher VCAM1 level compared to subjects with
moderate and mild crisis; p-value=0.007 and
0.039, respectively table (3). Analysis to correlate serum sVCAM1 level with RT&LT MCA
TAMMvel using Pearson Correlation test are depicted in table (4). There was positive correlation between frequency of blood transfusion and
VCAM level in whole group (P = 0.001). Among
SS patients, VCAM level was signiﬁcantly lower
in patients receiving HU compared to those not
on HU (mean level of 1049±495.6 ng/ml versus
1368.5±599.9 ng/ml with P= 0.041). The levels
was much lower in patient receiving higher doses of HU (P = 0.049 ) .

Parameter

SCD patients (n=85)

Demographic and phenotype
Age (years)
Male sex
HbSS
HbS/β thalassemia
Medical history
VOC severe
VOC mild
VOC/ year
Hydroxyurea therapy
Hydroxyurea dose (mg/kg/day)
Transfusion frequency/year

10.19±4.6 (3-18)
47 (55.3)
57 (67.1)
28 (32.9)
59 (69.5)
26 (30.5)
2.7±1.2
51 (60)
18.3±4.3
2.6±1.2

VCAM-1 (ng/ml)

1438.12±848.2 (392-5336)

Table (2): Classiﬁcation of Patients according sVCAM-1 level
VCAM level*

Number of patients

Percentage

Normal

25

29.5%

High

60

70.5%

*NB: According to R&D VCAM Quintikine Assay Kit’s provided normal Values - Normal: within the normal mean±SD; High: Higher than the upper normal range.
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Table (3): Levels of sVCAM-1 in relation to severity of VOC

Table (4): Correlation between MCA time-averaged mean of the maximum velocity (TAMMvel) and
sVCAM-1 level
Mean

VCAM

RT MCA

125.97±41.35

LT MCA

115.6±38.3

Pearson Correlation

0.225

Sig. (2-tailed)

0.041*

Pearson Correlation

.066

Sig. (2-tailed)

0.555

DISCUSSION
Adhesion of sickle erythrocytes to vascular
endothelium plays a central role in sickle cell
disease complications such as stroke and acute
painful crises. Adherence of sickled erythrocytes
to the endothelial cell surface results in their
delayed passage. This delay enhances sickling,
which ultimately leads to tissue hypoxia and
infarction (7). It is believed that these manifestations are mediated in part by vascular cell adhesion molecule-1 (VCAM-1) upregulation in
vascular endothelial cells and this process is not
counterbalanced by the release of cyto-protective mediators that normally inhibit this endothelial VCAM-1 upregulation (15).
In sickle cell disease (SCD), stroke affects
approximately 11% of patients younger than
20 years of age (6). Thus, detection of high risk
patients is very critical in management of those
patients(1). In our study the mean VCAM level
among involved patients was 1438.12 ± 848.2ng/
ml which is much higher than the standard reference level (557±139.6 ng/ml). Our data showed
that sixty patients (70%) had high abnormal levels of VCAM while 25 (30%) showed normal
levels . Patients having severe vasooclusive crisis had signiﬁcantly higher VCAM1 level compared to subjects with moderate and mild cisis
p-value=0.007 and 0.039, respectively.
This is in accordance with previous studies
suggesting that VCAM-1 presents in high levels

and plays a very important role in the pathophysiology of VOC, hemolysis and stroke in patients
(8, 18, 14, 9 ,6)
with SCD
. A study including
52 patients in 2010 showed comparable results
with level for patients with history of mild VOC
was 1157.25 ± 486.54 and 2024.00 ± 1366.35 for
patients with history of severe VOC with P Value
of 0.018( 6) . So our ﬁndings along with these
studies support that VCAM seemed to correlate
with crisis evolution.
In our study correlation of serum VCAM1
level with the Middle cerebral Artery (MCA)
time-averaged mean of the maximum velocity
(TAMMvel) showed signiﬁcant positive correlation (P value of 0.041).
This is in accordance with Armstrong-Wells
et al , who stated that Trans - cranial Doppler
(TCD) is a well-established tool that has been
used for prediction of future cerebrovascular
symptoms and that careful screening TCD ultrasonography and treatment with chronic blood
transfusion will likely reduce the number of
strokes in children with sickle cell anemia (3)
Interestingly, our study showed higher levels of sVCAM1 in patients needed more blood
transfusion with positive correlation of 0.562 and
P Value of 0.001. Because of high prevalence
of HCV among our population, we follow very
restrictive regimen for blood transfusion with
regular transfusions being generally not recommended. In another study (n=61) the impact of
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chronic transfusion on sVCAM1 levels showed
that chronically transfused patients had signiﬁcantly lower levels of sVCAM1as it reduces the
percentage of sickle cells and leads to diminished expression of sVCAM1 reducing the tendency toward initiation of pathologic events(14).
This reﬂects that the higher the sVCAM1 level
the more the need for blood transfusion.
As many studies recognized the role of HU
in controlling the severity of VOC in SCD (16,
20, 11, 13)
, we tried to correlate the effect of HU
on VCAM levels to get better understanding of
the mechanism of action of HU. Our study also
supported the protective value of HU treatment
in controlling the vaso-occlusive process in patients with SCD as in SS subgroup, VCAM level
was signiﬁcantly lower in patients receiving HU
compared to those not on HU with P Value of
0.041. Moreover, the levels was much lower in
patient receiving higher doses of HU (P Value
0.049).These ﬁndings support that HU may decrease the severity of disease in patients with
SCD through controlling erythrocyte adhesion
rather than increasing in hemoglobin-F levels.
The present study demonstrates that the VOC
in sickle cell disease patients is related to the
level sVCAM-1 level which may give clue for
the importance of therapeutic modulators of sVCAM-1 and other cytokines. Blood transfusion
and Hu play an important role in crisis prevention.The TCD can serve in early crisis detection
in Egyptian population .
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ﻣﺴﺘﻮﻯ ﺍﻟﺠﺰء ﺍﻟﺨﻠﻮﻱ ﺍﻻﻟﺘﺼﺎﻗﻲ ﺭﻗﻢ  1ﻓﻲ ﺍﻟﺪﻡ ﻭ ﻋﻼﻗﺘﻪ ﺑﺤﺪﻭﺙ ﺍﻟﺠﻠﻄﺎﺕ ﺍﻟﻤﺨﻴﻪ ﻭﺷﺪﺓ ﺍﻟﻤﺮﺽ ﻓﻲ ﺍﻻﻃﻔﺎﻝ
ﺍﻟﻤﺮﺿﻰ ﺑﺎﻧﻴﻤﻴﺎ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻨﺠﻠﻴﺔ
ﻣﻨﻰ ﺣﺴﻦ ﺍﻟﺘﺎﺟﻲ – ﻣﻨﻰ ﺍﻟﻐﻤﺮﺍﻭﻱ– ﻓﺆﺍﺩ ﻋﺒﺪ ﺍﷲ – ﻓﺪﻭﻯ ﺳﻌﻴﺪ ﻋﺒﺪ ﺍﻟﻌﻈﻴﻢ  -ﺍﺣﻤﺪ ﺍﺑﺮﺍﻫﻴﻢ ﺍﻣﻴﻦ
ﻟﻘﺪ ﻫﺪﻓﺖ ﻫﺬﻩ ﺍﻟﺮﺳﺎﻟﺔ ﺍﻟﻰ ﻗﻴﺎﺱ ﻣﺴﺘﻮﻯ ﺍﻟﺠﺰﻱء ﺍﻟﺨﻠﻮﻱ ﺍﻻﻟﺘﺼﺎﻗﻲ ﺭﻗﻢ  1ﻓﻲ ﺍﻟﺪﻡ ﻭ ﻣﻘﺎﺭﻧﺘﻪ ﺑﻨﺘﺎﺋﺞ ﻓﺤﻮﺻﺎﺕ ﺍﻟﻤﻮﺟﺎﺕ ﺍﻟﺼﻮﺗﻴﺔ
ﺍﻟﻤﺨﻴﺔ ) ﺩﻭﺑﻠﺮ( ﻟﺘﺤﺪﻳﺪ ﻋﻼﻗﺘﻪ ﺑﺤﺪﻭﺙ ﺍﻟﺠﻠﻄﺎﺕ ﺍﻟﻤﺨﻴﺔ ﻭ ﺷﺪﺓ ﺍﻟﻤﺮﺽ ﻭ ﺗﺤﺪﻳﺪ ﻣﺪﻯ ﺗﺄﺛﻴﺮ ﻧﻘﻞ ﺍﻟﺪﻡ ﻭ ﺍﻟﻌﻼﺝ ﺍﻟﻄﺒﻲ ﻋﻠﻴﻪ ﻟﺪﻯ ﺍﻻﻃﻔﺎﻝ
ﺍﻟﻤﺮﺿﻰ ﺑﺄﻧﻴﻤﻴﺎ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻨﺠﻠﻴﺔ .ﻛﻤﺎ ﻫﺪﻓﺖ ﺍﻟﺮﺳﺎﻟﺔ ﺃﻳﻀﺎ ﺍﻟﻰ ﺗﺤﺪﻳﺪ ﻧﺴﺒﺔ ﻋﻮﺍﻣﻞ ﺍﻟﺨﻄﻮﺭﺓ ﺍﻟﺘﻲ ﺗﺴﺒﺐ ﺍﻟﺠﻠﻄﺔ ﺍﻟﻤﺨﻴﺔ ﻟﺪﻯ ﺍﻻﻃﻔﺎﻝ
ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻧﻴﻤﻴﺎ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻨﺠﻠﻴﺔ .ﻫﺬﺍ ﻭ ﻗﺪ ﺍﺟﺮﻳﺖ ﻫﺬﻩ ﺍﻟﺮﺳﺎﻟﺔ ﻋﻠﻰ  85ﻣﻦ ﺍﻷﻃﻔﺎﻝ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺄﻧﻴﻤﻴﺎ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻨﺠﻠﻴﺔ ﻭﺍﻟﻤﺘﺮﺩﺩﻳﻦ ﻋﻠﻰ
ﻋﻴﺎﺩﺓ ﺍﻣﺮﺍﺽ ﺍﻟﺪﻡ ﺑﻤﺴﺘﺸﻔﻰ ﺍﻻﻃﻔﺎﻝ ﺍﻟﺠﺎﻣﻌﻲ ﺍﻟﺠﺪﻳﺪ .ﻓﻲ ﺍﻟﻔﺘﺮﺓ ﻣﺎ ﺑﻴﻦ ﻳﻮﻧﻴﻮ 2011ﺍﻟﻰ ﻳﻮﻧﻴﻮ  .2013ﻛﺎﻥ ﻣﻦ ﺑﻴﻨﻬﻢ  38ﻣﻦ ﺍﻻﻧﺎﺙ
ﻭ  47ﺍﻟﺬﻛﻮﺭ .ﺗﺘﺮﺍﻭﺡ ﺍﻋﻤﺎﺭﻫﻢ ﺑﻴﻦ  3ﺍﻟﻰ  18ﺳﻨﺔ .ﻭ ﻗﺪ ﺍﻇﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﺍﻥ ﻣﺴﺘﻮﻯ ﺍﻟﺠﺰﺉ ﺍﻟﺨﻠﻮﻱ ﺍﻻﻟﺘﺼﺎﻗﻲ ﺭﻗﻢ ﻭﺍﺣﺪ ﻓﻲ ﺍﻟﺪﻡ ﺃﻋﻠﻰ
ﺑﻴﻦ ﻣﺮﺿﻰ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻨﺠﻠﻴﺔﻋﻦ ﻧﻈﺮﺍﺋﻬﻢ ﻣﻦ ﺍﻻﺷﺨﺎﺹ ﺍﻟﻄﺒﻴﻌﻴﻦ ﺣﻴﺚ ﻇﻬﺮ ﺍﻥ  70.5%ﻣﻦ ﺍﻟﻤﺮﺿﻰ ﻟﺪﻳﻬﻢ ﻣﺴﺘﻮﻳﺎﺕ ﻋﺎﻟﻴﺔ ﻣﻦ ﺍﻟﺠﺰﺉ
ﺍﻟﺨﻠﻮﻱ ﺍﻻﻟﺘﺼﺎﻗﻲ ﻓﻲ ﺍﻟﺪﻡ  29.5 %ﻳﻘﻊ ﻣﺴﺘﻮﻯ ﺍﻟﺠﺰﻱء ﻓﻲ ﺍﻟﺪﻡ ﻓﻲ ﺍﻟﻤﻌﺪﻝ ﺍﻟﻄﺒﻴﻌﻲ  .ﻫﺬﺍ ﻭ ﻗﺪ ﺍﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻳﻀﺎ ﺍﻥ ﻣﺴﺘﻮﻳﺎﺗﻪ
ﺗﺰﺩﺍﺩ ﻣﻊ ﺍﺯﺩﻳﺎﺩ ﺷﺪﺓ ﺍﻻﻋﺮﺍﺽ ﺍﻟﻤﺮﺿﻴﺔ ﻭ ﺍﺣﺘﻴﺎﺝ ﺍﻟﻤﺮﻳﺾ ﻟﻨﻘﻞ ﺍﻟﺪﻡ ﻣﻤﺎ ﻳﺆﻛﺪ ﺍﻟﺪﻭﺭ ﺍﻟﻤﺤﻮﺭﻱ ﺍﻟﺬﻱ ﻳﻠﻌﺒﻪ ﺍﻟﺠﺰﺉ ﺍﻻﻟﺘﺼﺎﻗﻲ ﺍﻟﺨﻠﻮﻱ
ﻓﻲ ﺗﻔﺎﻋﻞ ﻭ ﺣﺪﻭﺙ ﺍﻻﻋﺮﺍﺽ ﺍﻟﻤﺮﺿﻴﺔ ﻓﻲ ﻣﺮﺿﻰ ﺍﻧﻴﻤﻴﺎ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻨﺠﻠﻴﺔ ﺗﻢ ﻋﻤﻞ ﺍﻟﻤﻮﺟﺎﺕ ﺍﻟﺼﻮﺗﻴﺔ ﺍﻟﻤﺨﻴﺔ ﻝ  83ﻃﻔﻞ ﺑﻌﺪ ﺍﻥ ﺗﻮﻓﻰ
ﻃﻔﻼﻥ ﻗﺒﻞ ﻋﻤﻞ ﺍﻟﻤﻮﺟﺎﺕ ﺍﻟﺼﻮﺗﻴﺔ ﺍﻟﻤﺨﻴﺔ ﻭ ﻗﺪ ﺍﻇﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﻋﻼﻗﺔ ﻃﺮﺩﻳﺔ ﺑﻴﻦ ﻣﺴﺘﻮﻯ ﺍﻟﺠﺰﺉ ﺍﻟﺨﻠﻮﻱ ﺍﻻﻟﺘﺼﺎﻗﻲ ﺭﻗﻢ ﻭﺍﺣﺪ ﻓﻲ ﺍﻟﺪﻡ
ﻭﺳﺮﻋﺔ ﺗﺪﻓﻖ ﺍﻟﺪﻡ ﻓﻲ ﺍﻟﺸﺮﺍﻳﻴﻦ ﺍﻟﻤﺨﻴﺔ ﻫﺬﺍ ﻭ ﻗﺪ ﺍﻇﻬﺮﺕ ﺍﻻﺣﺼﺎﺋﻴﺎﺕ ﺍﻥ ﻛﻼ ﻣﻦ ﻧﻘﻞ ﺍﻟﺪﻡ ﻭ ﻋﻘﺎﺭ ﺍﻟﻬﻴﺪﺭﻭﻛﺴﻴﻴﻮﺭﻳﺎ ﻟﻬﻢ ﺗﺄﺛﻴﺮ ﻓﻌﺎﻝ ﻓﻲ
ﺍﻟﺤﻤﺎﻳﺔ ﻣﻦ ﺍﻟﺠﻠﻄﺎﺕ ﺍﻟﻤﺨﻴﺔ.
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ASSOCIATION BETWEEN MDM2-SNP309 POLYMORPHISM AND
TUMOUR SIZE, SITE AND NUMBER IN HEPATOCELLULAR
CARCINOMA
Noha Kamal Abdel Moamen, Hany Hussien El Sied, Marianne Fathy Ishak, Moataz Syam,
Maha Hasaballa, Afaf Ahmed Abdelhadi and Hebat Allah Mohamed Sharaf El Deen

ABSTRACT
Background: The murine double minute 2 (MDM2), an oncogene, is an important regulator of tumor development. MDM2,
an E3 ubiquitin ligase, regulates p53 by controlling both the stability of the p53 protein and the activity of p53 that a transcription factor. Aim of the work: This study aims to evaluate the association of the MDM2 promoter SNP309 and development of
hepatocellular carcinoma among Egyptian patients with chronic viral hepatitis. Subjects and Methods: MDM2 SNP309 (T/G)
genotyping was assayed in 67 HCC patients on top of HCV infection and 36 chronic viral hepatitis patients. MDM2 SNP309
genotyping was assayed using realtime polymerase chain reaction (PCR) Results: The frequency of the distribution pattern of
the MDM2 SNP309 TT, TG, and GG genotypes in HCC group were 38.8%, 50.7% and 10.4% respectively and that in the control group were 38.9%, 50% and 11.1% respectively. There was with no signiﬁcant difference between the two studied groups
with [p value 0.994]. There were no signiﬁcant difference in the distribution pattern of the SNP309 (TT+TG versus GG or
TG+GG versus TT genotypes between the studied two groups with P value 0.917 and 0.993 respectively. There was no signiﬁcant difference between the MDM2 SNP309 genotypes and regarding the tumour site, size or number. The male:female ratio in
HCC group was 4.2 and that in the control group was 1.4. In the control group, the distribution of the genotype (TT, GG and
TG) and the prescence of cirrhosis were (85.7%, 100% and 88.9%) with no signiﬁcant difference [P value 0.725]. Conclusion:
Current data suggest that the association between MDM2-SNP309 genotype and HCC in the cohort study in Egyptian population is not signiﬁcant. Key words: MDM2 SNP309, chronic hepatitis and hepatocellular carcinoma

INTRODUCTION
Hepatocellular carcinoma (HCC) is one of the
most aggressive cancers worldwide. In Egypt,
the disease is usually detected in an advanced
stage at which no treatment may be effective including surgery. Early detection of the disease is
thus an important goal allowing the patient to be
treated before the enlargement of the tumor or its
metastasis to distant organs (12).
Hepatitis B virus (HBV) and hepatitis C virus (HCV) are the known primary risk factors
for HCC (29).
More than 170 million patients worldwide
are chronically infected with hepatitis C virus
(HCV). Prevalence rates range from 0.5% in
Northern European countries to 28% in some
areas of Egypt (3). Egypt has the highest prevalence of chronic hepatitis C virus (HCV) infection worldwide and has rising rates of hepatocellular carcinoma (HCC) development (16,17).
Hepatocellular carcinoma exhibits numerous
genetic abnormalities (including chromosomal
deletions, rearrangements, aneuploidy, gene am-

pliﬁcations, and mutations), as well as epigenetic alterations (including modulation of DNA
methylation). The combination of genetic and
epigenetic alterations activates positive mediators of cellular proliferation (including cellular
protooncogenes and their mitogenic signalling
pathways) and inactivates negative mediators of
cellular proliferation (including tumor suppressor genes), resulting in cells with autonomous
growth potential. The current knowledge of molecular signatures of early HCC is preliminary
and further studies are required to elucidate hepatocarcinogenesis in concordance with histopathological classiﬁcation of early HCC (31).
The murine double minute 2 (MDM2), an
oncogene, is an important regulator of tumor
development. MDM2, an E3 ubiquitin ligase,
regulates p53 by controlling both the stability
of the p53 protein and the activity of p53 that
a transcription factor (20). The importance of the
p53 tumor suppressor pathway for the prevention of transformation has long been recognized,
as inactivation of the pathway is a frequent step
in the development of the majority of human and
murine cancers (15,30).
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SUBJECTS AND METHOD
This study included 103 subjects. They were
divided into 2 groups according to the radiological ﬁndings into (Group 1) which Included 67
patients with hepatocellular carcinoma on top of
chronic viral hepatitis patients. The two groups
were recruited from those admitted in the Gastroenterology Department of Theodor Bilharz Research Institute (TBRI). Written informed consent were obtained from all participants, and the
study protocol as well as the suggested informed
consent were submitted to the Institutional Review Board (IRB) of TBRI before start of enrolling participants. HCC patients were diagnosed by clinical examination, typical ﬁndings
on abdominal ultrasound, abdominal triphasic
CT scan and (Group 2) included 36 patients with
chronic viral hepatitis for more than 10 years
serve as control they were diagnosed by clinical
examination, biochemical and ultrasonographic
criteria.
DNA was extracted from whole blood using
QIAamp DNA Mini Kit catalog number 51304.
Max-Volmer-Strabe 4-40724-Hilden-Germany.
MDM2 SNP309 genotyping using realtime
SNP Genotyping Using the Type-it Fast SNP
Probe polymerase chain reaction (PCR) Master
Mix were designated as follows: Forward primer
5/-CGGGAGTTCAGGGTAAAGGT- 3/ and
Reverse primer 5/-ACAGGCACCTGCGATCATC-3/, and with VIC-labeled probe 5/CTCCCGCGCCGAAG-3/, FAM-labeled probe
5/-TCCCGCGCCGCAG-3/. The probes were
MGB probes designed speciﬁcally for Taqman
Allelic Discrimination. Taqman universal PCR
master mix, forward and reverse primers (900
Amol/L each), 200 nmol/L VIC-labeled probe,
and 200 nmol/L FAM-labeled probe. Thermal cycle conditions were 50°C for 2 minutes,
95°C for 10 minutes, and 40 cycles of 92°C for
15 seconds and 60°C for 1 minute. Completed
PCR plates were read on an ABI PRISM 7000
sequence detector and analyzed usingthe Allelic
Discrimination Sequence Detection Software
(Applied Biosystems).
Statistical analysis
The results were analyzed using the SPSS
computer software package, version 13 (Chicago,

USA).Quantitative data were presented as mean
±SD for normally distributed data and as medians and percentiles for skewed data. Qualitative
data were presented in the form of frequencies
and percentiles. Differences among groups were
computed using one-way analysis of variance
(ANOVA) with post-hoc test and Kruskal-Wallis analysis of variance, and/or Mann Whitney
test for normally distributed and skewed data respectively. Pearson Chi square test and/or Fisher’s exact test were used to detect associations
between two variables. For correlations between
variables, Pearson’s &/or Spearman Correlation
Coefﬁcients were calculated. All tests were two
tailed and considered statistically signiﬁcant at
P <0.05.
RESULTS
The characters of the studied groups are
shown in table (1) at which the male:female ratio in HCC group was 4.2 and that in the control
group was 1.4
there was no signiﬁcant difference in the
frequency of the distribution pattern of the
SNP309 (TT, TG and GG) between the studied
two groups [p value 0.994]. Also there were no
signiﬁcant difference in the distribution pattern
of the SNP309 (T/T+T/G versus GG or TG+GG
versus TT) genotypes between the studied two
groups [p value 0.917 and 0.993 respectively] as
shown in table (2).
Frequency distribution of sex, tumour mass
number, tumour site, and presence of cirrhosis
tumour number among genotypes of studied
group 1(HCC) are shown in table (2) in which,
the number of tumour in different MDM2
genotype were as following, TT genotype was
80.8% single tumour mass and 19.2% double
tumour masses while that in GG genotype was
100% single tumour mass and that in TG genotype 64.7% was single tumour mass, 20.6% was
douple tumour masses and 14.7% was multiple
tumour masses, showing no signiﬁcant difference [P value 0.114]. Regarding the tumour site,
MDM2 TT genotype were 76.9% in the right
hepatic lobe and 23.1% in the left hepatic lobe
while that in GG genotype were 85.7% in the
right hepatic lobe and 14.3% in the left hepatic
lobe and that of TG genotype were 73.5% in the
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in the control group and the median values of
tumor size among genotypes in HCC group.
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right hepatic lobe, 23.5% in the left hepatic lobe
and in both lobes were 2.9%, showing no signiﬁcant difference between different genotype
[P value 0.85]. In the control group, the prevalence of cirrhosis in different genotype TT, GG
and TG were 85.7%, 100% and 88.9% with no

signiﬁcant
difference [P value 0.725] as shown

in table (3).

The age of HCC group were 58.8±7.4 years
for TT genotype, 54±8.9 years for GG genotype
and 57±9.6 years for TG genotype showing no
signiﬁcant difference [p value 0.403].Considering the tumour size in the genotype TT, GG and
TG were 2.8(2-6), 3(2-4) and 3(2.5-4) cm, re
 spectively and this showed no signiﬁcant differTable (3) represents the association between

the
genotype and age in the group 1(HCC) and
ence [P value 0.646].


Table (1) Age and sex distribution among studied groups












































Age results were normally distributed and presented as mean ±SD,
P value

calculated by ANOVA test.
P value
not signiﬁcant >0.05

















Table (2) Frequency of genotype and allelic distribution among the studied subjects:


 















































































 


























Age results
were normally distributed and presented as mean ±SD, P value
calculated by ANOVA test.



P value not signiﬁcant >0.05 Groups having the same letter were not statistically signiﬁcant

*Versus
GG genotype ** Versus TT genotype
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Table (3) The frequency between the genotype and the tumour number, site and size and the presence of
cirrhosis among the studied groups:





















































































































































P value
calculated by ANOVA test. P value not signiﬁcant >0.05 Groups having the same letter were not

statistically
signiﬁcant *Versus GG genotype ** Versus TT genotype
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Table (4) The association between the genotype and age in the group 1(HCC) and group 2(control) and
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the studied
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P value is signiﬁcant <0.05
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Figure (1): Frequency distribution of tumour site among genotypes of studied group 1(HCC) (n=67).
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DISCUSSION
MDM2, an oncogene, acts as a major regulator of the p53 protein. A polymorphism in
the MDM2 promoter, SNP309 (T/G), has been
shown to alter protein expression and may thus
play a role in carcinogenesis. MDM2 is a nuclear phosphoprotein that binds to P53 and inhibits
P53-dependent transcription. Over-expression
of this gene can result in inactivation of P53, diminishing its tumor suppressor function. Studies
investigating the association between MDM2
polymorphism and human cancer risk reported
conﬂicting results. Some studies showed no signiﬁcant association between cancer and MDM2
SNP309 (35,18), others showed signiﬁcant association between MDM2 SNP309 G allele and cancer (37,14).
In this study there was no signiﬁcant difference in the frequency of the distribution pattern
of the SNP309 (TT, TG and GG) between the
studied two groups [p value 0.994]. Also there
were no signiﬁcant difference in the distribution
pattern of the SNP309 (T/T+T/G versus GG or
TG+GG versus TT) genotypes between the studied two groups [p value 0.917 and 0.993 respectively].
This was in agreement with another study
performed on Taiwanese population (58 patients
with HCC and 138 cancer free healthy adults)
showed that proportion of The frequency of
MDM2-SNP309 were TT, TG and GG genotype
of the SNP309 in patients with HCC were 19%,
63.8% and 17.2% respectively and that in control group were 25.3%, 58% and 16.7% had no
signiﬁcantly difference [P value 1, 0.99 and 0.87
respectively]. there were no signiﬁcant difference between the studied two groups in the distribution pattern of the SNP309 (TG+GG versus
TT or TT+TG versus GG) genotypes [p value
0.97 and 0.85 respectively] (18). Another study
performed on 93 patients with HCC and 100 cancer free healthy adults showed that proportion of
the frequency of MDM2-SNP309 TT, TG and
GG genotype in patients with HCC were 46.4%,
43.5% and 10% respectively and that in control
group were 48%, 40% and 12% with no signiﬁcant difference [ P value 0.891 ] . The MDM2
SNP-309 genotypes of HCC were not statisti-

cally different from those of 100 controls (38).

On the other hand some studies performed
on other types of tumours rather than HCC were
in agreement with this study as a meta-analysis
study included 1620 colorectal cancer patients
showed no association with MDM2 SNP309 and
cancer development (35), also in non-melanoma
skin cancer, had not observed increases in cancer
risk (35,23), moreover there were no evidence that
the G/G genotype accelerated breast cancer development (10,11,21,24).
In contrary to this study, another study reported that MDM2 SNP309 was associated
with the presence of hepatocellular carcinoma
with chronic hepatitis in Japanese patients (12).
Another study performed on Japanese patients
with HCV infection (n=468) and HCC patients
(n=265) reported that MDM2 was signiﬁcantly
associated with development and recurrence of
HCC (33). This was supported by other studies
done on Moroccan and Korean patients, indicated an association between the G genotype and
the risk for hepatocellular carcinoma with chronic hepatitis B infections (37,14). Another study performed on Turkish population showed that the
genotypes containing G allele or GG genotype
[p value were 0.013 and 0.001 respectively]
were associated with signiﬁcant increased susceptibility to HCC (2). Another study performed
on HCC on top of HBV infection (n=350), HBV
non-HCC patients (n=230) and healthy controls
(n=96) found that MDM2 G/G genotype is associated with increased risk of developing HCC
(36)
. Another study examined the association of
the SNP with hepatitis B virus (HBV)-related
hepatocellular carcinoma (HCC) in Han Chinese
population which included 310 HBV-related
HCC patients, 314 non-HCC subjects with HBV
infection and 480 healthy controls and the results
suggested that the MDM2 SNP309 might inﬂuence the risk of developing HBV-related HCC in
Han Chinese population and also revealed that
subjects with the G allele had higher HBV-related HCC susceptibility than those with the T
allele (34).
The explanation of this discrepancy between
the results of this study and the others could be
attributed to the difference in methodology and
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while that in Japanese patients (n=13) were 0, 10
and 3 respectively, and that in Chinese patients
(n=21) were 7, 3, and 11 respectively, and that
in European patients (n=32) were 11, 16 and 5
respectively while for all HCC cases (90) were
49, 31, and 19 respectively (1).
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racial difference. In the current study gene expression was quantitated using TaqMan Real
Time PCR while for in other studies, was carried
out by reverse transcriptase PCR (37,14), and in
another study, MDM2 SNP 309 was genotyped
by using a PCR-RFLP method (34). This may be
also due to a racial difference between the population in the different studies.
Difference between the current study results
and other studies can be attributed also to our
small sample size. Therefore, further studies on
larger groups are needed to evaluate the role of
MDM2 SNP309 on HCC patients.
Also this discrepancy may reﬂect different
pathways of evolution in different tumors and
the presence of alternative forms of MDM2
SNP309 transcripts not detected by the current
methodology.

There is also some evidence that SNP309
accelerates tumor formation in cells with an increased steroid receptor status. Possible mechanisms of the interactions between SNP309 and
estrogen receptor status, environmental stress
and other genetic predispositions have been reviewed by Bond and Levine (6). This may suggest that MDM2 SNP309 can affect cancer in
association with other etiological factors which
should be studied with the MDM2 frequency in
cancer. True risk variants may need to be sought
through an extended and comprehensive analysis of the MDM2 gene.
In this study, the frequency of the MDM2
SNP309 T/T, T/G, and G/G genotypes in HCC
group were 38.8%, 50.7% and 10.4% respectively and that in the control group were 38.9%,
50% and 11.1% respectively. According to these
results, the least distribution of genotype among
the Egyptian population in this cohort study was
GG genotype, which limits studying the risk of
G allele among the Egyptian HCC patients. these
results coinside with Acun et al., 2010, who performed a study on African population (n=33) 31
patient of them was TT genotype and TG was 2
while GG was 0 patient. On the other hand Acun
et al., 2010 studied the distribution of MDM2
genotype of HCC patients living in different
geographical regions (TT, TG and GG) genotype in African patients (n=33) were 31, 2 and 0,

The genotype distributions of the MDM2
309T>G polymorphism (TG, TG and GG) in
a studied Turkish population were (54.04%,
40.09% and 5.85%, respectively), among the
controls, which were signiﬁcantly different from
those of HCC which were (40.62%, 47.92% and
11.46%, respectively). The GG genotype was
more frequent in the HCC cases than in controls. Multivariate logistic regression analyses
revealed that compared with the SNP 309 TT
genotype, the ORs for HCC patients carrying the
TG, GG and TG+GG genotypes were 1.59 (95%
CI, 0.96–2.64; P = 0.071), 2.60 (95% CI, 1.08–
6.28; P = 0.029) and 1.72 (95% CI, 1.06–2.79;
P = 0.027), respectively. The frequency of the
MDM2 309G allele among control was 0.260(14)
which was signiﬁcantly higher than those
reported in African-Americans (0.114) (21) but
lower than those in Koreans (0.534) (25), Han
Chinese of northeast China (0.456) and Caucasians (0.358–0.402) (3,19,21). This may suggest that
the frequency of TT, GG or TG genotype varies
with different geographical regions.
In this study, the prevalence GG genotype
was 81.8% among males and 18.2% among female, this was in agreement with Ezzikouri et
al., 2009, who found that SNP309 GG was especially more prevalent among males. MDM2
SNP309 GG may synergize with androgens
during human liver carcinogenesis (14). MDM2
SNP309 accelerates tumor formation in a gender-speciﬁc and hormone dependent manner (7,8).
The situation is, thus, quite different in HCC with
a mildly enhanced male susceptibility. However,
it has been shown in a mouse model as well as
in tumor cells culture that MDM2 plays a critical
role in the growth of hormone-dependent prostate cancer (5).
In this study, the age of HCC group were
58.8±7.4 years for TT genotype, 54±8.9 years
for GG genotype and 57±9.6 years for TG genotype showing no signiﬁcant difference [p val-
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ue 0.403]. Leu et al., 2009 failed to prove that
MDM2-SNP309 could accelerate the development of HCC (18), although the median age at
diagnosis of patients with homozygous MDM2SNP309 genotype (GG) was 3.5 years lower
than that of patients with the common genotype
(TT)). This result also agrees with the studies in
the Japanese (12) and Moroccan (14) but not in the
Korean population (37). In other studies, an association between SNP309 GG and lower age at
diagnosis of cancer was shown (8, 3,32)
In the control group, the prevalence of cirrhosis in the different three genotypes were not
signiﬁcant difference and this was in agreement
with Dharel et al., 2006, who found that the effect of SNP309 on the rate of ﬁbrosis progression and presence of cirrhosis and found no signiﬁcant difference among the three genotypes of
SNP309 with regard these variables (12).
To the best of our knowledge, this is the ﬁrst
study to investigate the Egyptian population to
analyze the effects of MDM2-SNP309 genotypes
on HCC development. SNP309 alone has little
or no effect on the risk of common cancers, but it
might modify the time of tumor onset, especially
when tumor suppressor pathways are weakened,
and it might also modify the survival prognosis.
The translation of even promising functional
data to the risk of common human cancers appears to be frustrating complex.
We still in need of a long follow up study in
those hepatitis patients to examine which genotype in the future will have a higher incidence
in cancer transformation which may help in predicting the risk of HCC development in ﬁbrotic
patients.
An intriguing question is why and how MDM2
gene itself is activated. Reports reveal that both
genetic and epigenetic mechanisms are likely to
be implicated in the process of hepatocarcinogenesis (28). Thus, DNA methylation, functional
p53 play an important role in the regulation of
the MDM2 gene.
This suggests the need for further genomic
analysis of MDM2 in human tumors as well.
Whether overexpression of MDM2 is associated
with better or worse prognosis appears to vary

Abdel Moamen, N. K., et al.

depending on the tumor type. It will be important to revisit this in the future to gain molecular
insight into the basis for the varying prognostic
outcomes. As MDM2 has been characterized
extensively for its interaction with p53, it is not
surprising that an emphasis has been placed on
its role in tumorigenesis in that context. Nevertheless, the increasing numbers of p53-independent effects that have been ascribed to MDM2
suggest that it has relevance in human cancer on
its own. Given the exciting and sometimes confusing ﬁndings that are emerging from laboratory studies, placing these recent developments
in an integrated context will be critical. This
is especially true as MDM2 emerges from the
shadow of its relationship with p53.
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ﺍﻟﻌﻼﻗﻪ ﺑﻴﻦ ﺍﻟﻄﻔﺮﻩ ﺍﻟﺠﻴﻨﻴﺔ  SNP٣٠٩- MDM٢ﻭﻋﺪﺩ ﻭﻣﻮﻗﻊ ﻭﺣﺠﻢ ﺍﻟﻮﺭﻡ ﻓﻲ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ
ﻧﻬﻲ ﻛﻤﺎﻝ ﻋﺒﺪ ﺍﻟﻤﺆﻣﻦ  -ﻫﺎﻧﻲ ﺣﺴﻴﻦ ﺍﻟﺴﻴﺪ  -ﻣﺎﺭﻳﺎﻥ ﻓﺘﺤﻲ ﺍﺳﺤﻖ  -ﻣﻌﺘﺰ ﺻﻴﺎﻡ  -ﻣﻬﺎ ﺣﺴﺐ ﺍﷲ -
ﻋﻔﺎﻑ ﺃﺣﻤﺪ ﻋﺒﺪ ﺍﻟﻬﺎﺩﻱ  -ﻫﺒﻪ ﺍﷲ ﻣﺤﻤﺪ ﺷﺮﻑ ﺍﻟﺪﻳﻦ
ﻟﻘﺪ ﺯﺍﺩﺕ ﻣﻌﺪﻻﺕ ﺍﻷﺻﺎﺑﺔ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻲ ﻣﺼﺮ ﻓﻲ ﺍﻟﺴﻨﻮﺍﺕ ﺍﻷﺧﻴﺮﺓ ،ﻭﺃﺻﺒﺤﺖ ﺃﻛﺜﺮ ﺃﻧﻮﺍﻉ ﺍﻟﺴﺮﻃﺎﻥ ﺷﻴﻮﻋﺎ ﻭ ﻣﻦ ﺃﻫﻢ ﺍﻟﻌﻮﺍﻣﻞ
ﺍﻟﻤﻌﺮﻭﻓﺔ ﺍﻟﻤﺆﺩﻳﺔ ﺍﻟﻰ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻫﻰ ﺍﻷﺻﺎﺑﺔ ﺑﺎﻷﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺑﻰ ﻭ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺳﻰ .ﺣﻴﺚ ﻳﻌﺘﺒﺮ ﻣﻦ ﺃﻫﻢ
ﻣﻀﺎﻋﻔﺎﺗﻪ ﺍﻟﺘﻠﻴﻒ ﺍﻟﻜﺒﺪﻯ ﻭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﺧﻼﻝ  5ﺳﻨﻮﺍﺕ ﺗﻘﺪﺭﻳﺒﺎ ﻓﻰ  5-20٪ﻣﻦ ﺍﻟﺤﺎﻻﺕ .ﻭ ﻳﻌﺪ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻣﻦ ﺃﻋﻨﻒ ﺃﻧﻮﺍﻉ ﺍﻷﻭﺭﺍﻡ
ﺍﻟﺴﺮﻃﺎﻧﻴﺔ ﻓﻲ ﺟﻤﻴﻊ ﺃﻧﺤﺎء ﺍﻟﻌﺎﻟﻢ .ﻓﻲ ﻣﺼﺮ ﻋﺎﺩﺓ ﻣﺎ ﻳﺘﻢ ﺍﻟﻜﺸﻒ ﻋﻦ ﺍﻟﻤﺮﺽ ﻓﻲ ﻣﺮﺣﻠﺔ ﻣﺘﺄﺧﺮﺓ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﺝ ﻓﻌﺎﻝ ﺑﻤﺎ ﻓﻲ ﺫﻟﻚ
ﺍﻟﺠﺮﺍﺣﺔ .ﻭﺑﺎﻟﺘﺎﻟﻲ ﻳﻌﺘﺒﺮ ﺍﻟﻜﺸﻒ ﺍﻟﻤﺒﻜﺮ ﻋﻦ ﺍﻟﻤﺮﺽ ﺿﺮﻭﺭﻯ ,ﻳﺴﻤﺢ ﺑﻤﻌﺎﺟﺔ ﺍﻟﻤﺮﻳﺾ ﻗﺒﻞ ﺯﻳﺎﺩﺓ ﺣﺠﻢ ﺍﻟﻮﺭﻡ ﺃﻭ ﺃﻧﺘﺸﺎﺭﻩ .ﺗﺴﺘﻨﺘﺞ ﺍﻟﻌﺪﻳﺪ
ﻣﻦ ﺍﻟﺪﺭﺍﺳﺎﺕ ﺃﻥ ﺍﻟﺘﺒﺎﻳﻦ ﻓﻲ ﺗﻄﻮﺭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻻ ﻳﻌﺘﻤﺪ ﻓﻘﻂ ﻋﻠﻰ ﺍﻟﻄﻔﺮﺍﺕ ﺍﻟﺠﺴﺪﻳﺔ ﺍﻟﺘﻲ ﺗﺤﺪﺙ ﻓﻲ ﺍﻟﻮﺭﻡ ﻧﻔﺴﻪ ﻭﻟﻜﻦ ﺃﻳﻀﺎ ﻋﻠﻰ ﺍﻟﻌﻮﺍﻣﻞ
ﺍﻟﻮﺭﺍﺛﻴﺔ .ﻳﻌﻤﻞ ﺍﻟﺠﻴﻦ ﺍﻟﻤﺴﺒﺐ ﻟﻸﻭﺭﺍﻡ  MDM2ﻛﻤﻨﻈﻢ ﺭﺋﻴﺴﻲ ﻟﻠﺒﺮﻭﺗﻴﻦ  P53ﺍﻥ ﺍﻟﻄﻔﺮﺓ ﺍﻟﺠﻴﻨﻴﺔ  ((MDM2 SNP309 T/Gﺗﺆﺛﺮ
ﻋﻠﻰ ﺍﻟﺘﻌﺒﻴﺮ ﺍﻟﺒﺮﻭﺗﻴﻨﻰ ﻭﺑﺎﻟﺘﺎﻟﻲ ﻗﺪ ﺗﻠﻌﺐ ﺩﻭﺭﺍ ﻓﻲ ﺍﻟﺘﺴﺮﻃﻦ .ﻳﺘﻔﺎﻋﻞ  MDM2ﺟﻴﻦ )ﺑﺮﻭﺗﻴﻦ ﻓﺴﻔﻮﺭﻯ ﻧﻮﻭﻱ( ﻣﻊ  P53ﻭﻳﺜﺒﻂ ﻣﻦ
ﻋﻤﻠﻴﺔ ﺍﻟﻨﺴﺦ ﺍﻟﻤﻌﺘﻤﺪﺓ ﻋﻠﻰ  P53ﻭ ﻋﻠﻰ ﺫﻟﻚ ﻓﺎﻥ ﺍﻟﺰﻳﺎﺩﺓ ﻓﻰ ﻫﺬﺍ ﺍﻟﺠﻴﻦ ﻳﺆﺩﻱ ﺇﻟﻰ ﺗﺜﺒﻴﻂ  P53ﻣﻘﻠﻼ ﻣﻦ ﻓﺎﻋﻠﻴﺘﻪ ﺍﻟﻜﺎﺑﺘﺔ ﻟﻸﻭﺭﺍﻡ .ﺍﻟﻬﺪﻑ
ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻫﻮ ﺍﻟﺘﺤﻘﻖ ﻣﻦ ﺇﻣﻜﺎﻧﻴﺔ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺑﻴﻦ ﺍﻟﻄﻔﺮﺓ ﺍﻟﺠﻴﻨﻴﺔ  MDM2 SNP309ﻭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻰ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺮﻳﻴﻦ
ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻷﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻤﺰﻣﻦ .ﺍﺷﺘﻤﻠﺖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ ﻣﺎﺋﺔ ﻭ ﺛﻼﺛﺔ ﺷﺨﺼﺎ ﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ ﺇﻟﻰ ﻣﺠﻤﻮﻋﺘﻴﻦ  :ﺍﻟﻤﺠﻤﻮﻋﻪ ﺍﻷﻭﻟﻰ ﺇﺷﺘﻤﻠﺖ
ﻋﻠﻰ ﺳﺒﻌﺔ ﻭ ﺳﺘﻴﻦ ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻧﺘﻴﺠﺔ ﺇﺻﺎﺑﺘﻬﻢ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺍﻟﻤﺰﻣﻦ ”ﺳﻰ“ ﻭ ”ﺑﻰ“ ﻭﺳﺘﺔ ﻭ ﺛﻼﺛﻴﻦ
ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﻴﻦ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺍﻟﻤﺰﻣﻦ ﻷﻛﺜﺮ ﻣﻦ  10ﺃﻋﻮﺍﻡ ﻟﻴﻜﻮﻧﻮﺍ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .ﻳﺘﻢ ﺍﻟﻜﺸﻒ ﻋﻦ ﺍﻟﺘﻨﻤﻴﻂ ﺍﻟﺠﻴﻨﻲ
ﻟﻞ  MDM2 SNP309ﺑﺎﺳﺘﺨﺪﺍﻡ ﺍﻟﻮﻗﺖ ﺍﻟﻔﻌﻠﻰ ﻟﻠﺘﻔﺎﻋﻞ ﺍﻟﺘﺴﻠﺴﻠﻲ ﻻﻧﺰﻳﻢ ﺍﻟﺒﻮﻟﻴﻤﻴﺮﺍﺯ ) .(Realtime PCRﻭ ﻗﺪ ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ
ﺍﻟﻨﺴﺒﺔ ﺑﻴﻦ ﺍﻹﻧﺎﺙ ﻭ ﺍﻟﺬﻛﻮﺭ ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ  4.2ﻭ ﻓﻰ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ
ﺍﻟﻔﻴﺮﻭﺳﻰ  .1.4ﻭ ﻗﺪ ﺗﺒﻴﻦ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻥ ﻧﺴﺒﺔ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ  TTﻫﻮ  77.5٪ﻣﻦ ﺍﻟﺬﻛﻮﺭ ﻭ  ٪ 22.5ﻣﻦ ﺍﻹﻧﺎﺙ ﻓﻲ ﺣﻴﻦ ﺃﻥ ﺍﻟﻨﻤﻂ
ﺍﻟﺠﻴﻨﻲ  GGﻛﺎﻥ  81.8٪ﻣﻦ ﺫﻛﻮﺭ ﻭ  ٪ 18.2ﻣﻦ ﺍﻹﻧﺎﺙ ﻭﺑﺎﻟﻨﺴﺒﺔ ﻟﻠﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ  TGﻛﺎﻥ  65.4٪ﻣﻦ ﺫﻛﻮﺭ ﻭ  ٪ 34.6ﻣﻦ ﺍﻹﻧﺎﺙ ﻭ ﻟﻜﻦ
ﺫﻟﻚ ﻟﻢ ﻳﻜﻦ ﻟﻪ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﻭ ﻗﺪ ﺗﺒﻴﻦ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺗﻮﺯﻳﻊ ﺍﻷﻧﻤﺎﻁ ﺍﻟﺠﻴﻨﻴﺔ  MDM2 SNP309 GG, TG, TTﻓﻲ ﻣﺠﻤﻮﻋﺔ
ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻫﻰ  50.7٪ ،38.8٪ﻭ  10.4٪ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ﻭ ﺃﻣﺎ ﻓﻰ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ
ﻛﺎﻧﺖ  50٪ ،38.9٪ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ  11.1٪ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ﻭ ﻟﻜﻦ ﺫﻟﻚ ﻟﻢ ﻳﻜﻦ ﻟﻪ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﺗﻮﺯﻳﻊ ﺍﻟﻤﻮﺭﺛﺎﺕ ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﻟﻢ
ﻳﻜﻦ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻓﻲ ﻧﻤﻂ ﺗﻮﺯﻳﻊ ﺍﻷﻧﻤﺎﻁ ﺍﻟﺠﻴﻨﻴﺔ )  TT+ TGﻣﻘﺎﺑﻞ  (GGﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺘﻴﻦ ﻛﻤﺎ ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﺩﻻﻟﺔ
ﺇﺣﺼﺎﺋﻴﺔ ﻓﻲ ﻧﻤﻂ ﺗﻮﺯﻳﻊ ﺍﻷﻧﻤﺎﻁ ﺍﻟﺠﻴﻨﻴﺔ  TG) + GGﻣﻘﺎﺑﻞ  ) TTﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺘﻴﻦ .ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ  TTﻛﺎﻥ
 80.8٪ﻓﻲ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻮﺍﺣﺪ ﻭ  100٪ﺍﻟﻮﺭﻡ ﺍﻟﺜﻨﺎﺋﻰ ﻭ  64.7٪ﻓﻰ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻤﺘﻌﺪﺩ  ,ﺃﻣﺎ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ﻛﺎﻥ  GG 100٪ﻓﻲ
ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻮﺍﺣﺪ  ،ﺃﻣﺎ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ TGﻛﺎﻥ  64.7٪ﻓﻲ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻮﺍﺣﺪ  20.6٪ ،ﺍﻟﻮﺭﻡ ﺍﻟﺜﻨﺎﺋﻰ ﻭ  14.7٪ﻓﻰ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ
ﺍﻟﻤﺘﻌﺪﺩ  ،ﻭ ﻟﻢ ﻳﻜﻦ ﺫﻟﻚ ﻟﻪ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ) TT + TGﻣﻘﺎﺑﻞ  GG) 71.7٪ﻓﻲ
ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻮﺍﺣﺪ ﻭ  20٪ﻓﻲ ﺍﻟﻮﺭﻡ ﺍﻟﺜﻨﺎﺋﻰ ﻭ  8.3٪ﻓﻲ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻤﺘﻌﺪﺩ ﻭﺃﻧﻪ ﻓﻲ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ) TG + GGﻣﻘﺎﺑﻞ  (TTﻛﺎﻥ
 70.7٪ﻓﻲ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻮﺍﺣﺪ  17.1٪ ،ﻓﻲ ﺍﻟﻮﺭﻡ ﺍﻟﺜﻨﺎﺋﻰ ﻭ  12.2٪ﻓﻲ ﺣﺎﻟﺔ ﺍﻟﻮﺭﻡ ﺍﻟﻤﺘﻌﺪﺩ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﻭ
ﻗﺪ ﺗﺒﻴﻦ ﻣﻦ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ  TTﻛﺎﻥ  76.9٪ﻓﻲ ﻓﺺ ﺍﻟﻜﺒﺪ ﺍﻷﻳﻤﻦ  ،ﻭﻛﺎﻥ  23.1٪ﻓﻲ ﻓﺺ ﺍﻟﻜﺒﺪ ﺍﻷﻳﺴﺮ ﺑﻴﻨﻤﺎ ﻧﺴﺒﺘﻪ ﻓﻰ
ﺍﻟﻔﺼﻴﻦ ﻣﻌﺎ ﻛﺎﻧﺖ  0٪ﻓﻲ ﺣﻴﻦ ﺃﻥ ﻧﺴﺒﺔ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ  GGﻛﺎﻥ  85.7٪ﻓﻲ ﺍﻟﻔﺺ ﺍﻷﻳﻤﻦ ﻟﻠﻜﺒﺪ  14.3٪ ،ﻓﻲ ﻓﺺ ﺍﻟﻜﺒﺪ ﺍﻷﻳﺴﺮ ﻭ ﻓﻲ
ﻛﻼ ﺍﻟﻔﺼﻴﻦ ﻭ ﻛﺎﻧﺖ  0٪ﻭﺃﻧﻪ ﻓﻲ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ TGﻛﺎﻥ  73.5٪ﻓﻲ ﺍﻟﻔﺺ ﺍﻷﻳﻤﻦ ﻟﻠﻜﺒﺪ  ،ﻭﻛﺎﻥ  23.5٪ﻓﻲ ﻓﺺ ﺍﻟﻜﺒﺪ ﺍﻷﻳﺴﺮ ﻭ 2.9٪
ﻓﻰ ﺍﻟﻔﺼﻴﻦ ﻣﻌﺎ ،ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ) TT + TGﻣﻘﺎﺑﻞ GG) 75٪
ﻓﻲ ﺍﻟﻔﺺ ﺍﻷﻳﻤﻦ 23.3٪ ،ﻓﻲ ﺍﻟﻔﺺ ﺍﻷﻳﺴﺮ ﻭ  1.7٪ﻓﻲ ﺍﻟﻔﺼﻴﻦ ﻣﻌﺎ  ،ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﺃﻳﻀﺎ ﻛﺎﻥ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ
ﺍﻟﺠﻴﻨﻲ ) TG + GGﻣﻘﺎﺑﻞ  TT) 75.5٪ﻓﻲ ﺍﻟﻔﺺ ﺍﻷﻳﻤﻦ ،ﻭ  22٪ﻓﻲ ﺍﻟﻔﺺ ﺍﻷﻳﺴﺮ ﻭ  2.4٪ﻓﻲ ﺍﻟﻔﺼﻴﻦ ﻣﻌﺎ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ
ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﻭ ﺑﺎﻟﻨﺴﺒﺔ ﻟﺤﺠﻢ ﺍﻟﻮﺭﻡ ,ﻗﺪ ﺗﺒﻴﻦ ﻣﻦ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ) TT , GGﻭ  ( TGﻛﺎﻥ (2-4)3 ,(2-6)2.8
ﻭ  2 (2.5-4)3ﺳﻢ ،ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ،ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﻭ ﺃﻣﺎ ﺗﻮﺯﻳﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ) TT + TGﻣﻘﺎﺑﻞ  (GGﻛﺎﻥ
 (2.1-4.4)3ﻭ  (2-4)3ﺳﻢ ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻭﺃﻧﻪ ﻣﻊ ﺍﻟﻨﻤﻂ ﺍﻟﺠﻴﻨﻲ ) TG + GGﻣﻘﺎﺑﻞ (TT
ﻛﺎﻥ (2.5-4)1.9ﻭ  (2-6)2.8ﺳﻢ ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ.
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MDM2 PROMOTER POLYMORPHISM AND ITS ASSOCIATION WITH
HEPATOCELLULAR CARCINOMA IN EGYPTIAN POPULATION
WITH CHRONIC VIRAL HEPATITIS
Noha Kamal Abdel Moamen, Hany Hussien El Sied, Marianne Fathy Ishak, Moataz Syam,
Maha Hasaballa, Nihal moustafa Safwat El Assaly, Afaf Ahmed Abdelhadi
and Hebat Allah Mohamed Sharaf El Deen

ABSTRACT
Background: Hepatocellular carcinoma (HCC) ranks among the 10 most common cancers worldwide. The main risk factors for its development are hepatitis B and C virus infections. The murine double minute 2 (MdM2), an oncogene, negatively
regulates the stability and activity of p53 protein, by binding to p53, leading to its degradation. It is likely that damaged cells
escape from the cell-cycle checkpoint control and become carcinogenic, by the attenuation of p53 function, when MDM2 is
overexpressed. A single nucleotide polymorphism (SNP) of the MDM2 gene (T309G) was found in the P53-responsive intronic
promoter region. A SNP309 in the promoter region of MDM2 has been shown to be associated with both hereditary and sporadic cancers in humans. Objective: To investigate the association between potentially functional MDM2 oncogene, E3 ubiquitin protein ligase (MDM2) T309G polymorphism and susceptibility to hepatocellular carcinoma among Egyptian patients
infected by hepatitis B and C virus. Subjects and Methods: We analyzed MDM2-SNP309 genotypes from 67 HCC patients on
top of HCV infection and 36 chronic viral hepatitis patients. MDM2 SNP309 genotyping was conducted by realtime polymerase
chain reaction (PCR). Results: There was no signiﬁcant difference between the MDM2 SNP309 genotypes and the type of viral
infection whether it was HCV or HBV. In HCC group, the prevalence of HCV in TT, GG and TG genotype were 92.3%, 100%
and 94.1%, respectively [P value 0.747] while in the control group, were 85.7%, 85.7% and 100% [P value 0.189]. In HCC
group, the prevalence of HBV in TT, GG and TG genotype were 7.7%, 0% and 5.9%, respectively [P value 0.747] while in the
control group, were 14.3%, 0% and 0%, respectively [P value 0.189]. There was no signiﬁcant difference in the distribution
pattern of the MDM2 SNP309 TT, TG, and GG genotypes between the studied two groups with [p value 0.994]. AFP level was
highly signiﬁcantly increased in HCC group [40(7.6-164ng/dl)] than that of the control group [5(2.7-7.7ng/dl)] with P value of
0.001. Conclusion: Current data suggest that the association between MDM2-SNP309 genotype and HCC in the cohort study
in Egyptian population is not signiﬁcant. Key words: MDM2 SNP309, chronic hepatitis and hepatocellular carcinoma

INTRODUCTION
Hepatocellular carcinoma (HCC) increased
in Egypt in the past years, becoming the most
common cancer among men. Hepatitis B virus (HBV) and hepatitis C virus (HCV) are the
known primary risk factors for HCC (29).
HCV transmission is ongoing in Egypt, and
incidence rates have been estimated at 2.4 per
1,000 person-years (165,000 new infections
annually) (22). HCV is a small, single-stranded
RNA virus classiﬁed in the Flaviviridae family,
remains a major cause of hepatic cirrhosis and
HCC worldwide (3). The virus is able to establish persistence in approximately two-thirds of
infected subjects and has thus become a major
cause of chronic liver inﬂammation that can
progress to liver cirrhosis or even HCC (15).
HBV is the prototype virus of the hepadnaviridae, a name that signiﬁes the hepatotropism and

DNA nature of the genome of its members(28).
HBV causes acute and chronic liver cell injury
and inﬂammation and is strongly associated with
liver cirrhosis and HCC (14).
Identiﬁcation of HCC in high-risk patients,
who are at a potentially curable stage, is still an
unsolved clinical problem. At present, assessment of AFP levels in conjunction with ultrasound is the “standard procedure” for screening
of high-risk patients (35). As elevated AFP is found
only in 40%-75% of patients with HCC(7,30,11) and
the reported diagnostic value of AFP for detecting HCC by using the most commonly reported
cutoff value (AFP level > 20 µg/L), its sensitivity is 41% to 65% and the speciﬁcity is 80% to
94% (12), there is still up till now a strong need to
ﬁnd a complementary or supplementary marker
for prediction and screening of HCC in high-risk
patients.
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Many studies infer that the variations in HCC
development not only depend on somatic mutations occurring in the tumor itself but also on
host genetic factors (37,10,1).
The murine double minute 2 (MDM2), an
oncogene, is an important regulator of tumor development. MDM2, an E3 ubiquitin ligase, regulates p53 by controlling both the stability and the
activity of the p53 protein , leading to its degradation (20). The importance of the p53 tumor suppressor pathway for the prevention of transformation has long been recognized(13,31). A single
nucleotide polymorphism (SNP) of the MDM2
gene (T309G) was found in the P53-responsive
intronic promoter region, and it was revealed
that the G allele could increase the afﬁnity for
binding the transcription factor Sp1, subsequently leading to elevated MdM2 protein levels (6).
Although the p53-independent tumorigenicity of MDM2 is not fully understood, MDM2
binds to a number of proteins with various functions (38).
A polymorphism in the MDM2 promoter,
single nucleotide polymorphism at nucleotide
309 (SNP309) (T/G), has been shown to alter
protein expression and may thus play a role in
carcinogenesis (1).
SUBJECTS AND METHOD
The two groups were recruited from those
admitted in the Gastroenterology Department of
Theodor Bilharz Research Institute (TBRI). This
study included 103 subjects. They were divided
into 2 groups according to the radiological ﬁndings into (Group 1) which Included 67 patients
with hepatocellular carcinoma on top of chronic
viral hepatitis patients. HCC patients were diagnosed by clinical examination, serum AFP level
and typical ﬁndings on abdominal ultrasound,
abdominal triphasic CT scan and (Group 2) included 36 patients with chronic viral hepatitis
for more than 10 years serve as control. they
were diagnosed by clinical examination, biochemical and ultrasonographic criteria. Written
informed consent were obtained from all participants, and the study protocol as well as the
suggested informed consent were submitted to

the Institutional Review Board (IRB) of TBRI
before start of enrolling participants.
All patients and controls in this study were
subjected to the following serum albumin(8).
which was assayed by the autoanalyzer:
Bechman CX5. (BeckmanCoulter Ireland Inc. MervueBusiness Park, mervue, Gateway) HBVs antigen, HCV antibody were assayed. Serum AFP was assayed by
using the electro-chemiluminescence technique
which purchased from Bayer healthcare LLC
(Bayer healthcare LLC, Tarry town, NY 10591, 5097 USA)

DNA was extracted from whole blood using QIAamp DNA Mini Kit catalog number
51304
(Max-Volmer-Strabe 4-40724-Hilden-Germany).
MDM2 SNP309 genotyping using realtime
SNP Genotyping Using the Type-it Fast SNP
Probe polymerase chain reaction (PCR) Master Mix were designated as follows: Forward
primer 5'-CGGGAGTTCAGGGTAAAGGT- 3'
and Reverse primer 5' -ACAGGCACCTGCGATCATC-3', and with VIC-labeled probe 5'CTCCCGCGCCGAAG-3', FAM-labeled probe
5'-TCCCGCGCCGCAG-3'. The probes were
MGB probes designed speciﬁcally for Taqman
Allelic Discrimination. Taqman universal PCR
master mix, forward and reverse primers (900
Amol/L each), 200 nmol/L VIC-labeled probe,
and 200 nmol/L FAM-labeled probe. Thermal cycle conditions were 50°C for 2 minutes,
95°C for 10 minutes, and 40 cycles of 92°C for
15 seconds and 60°C for 1 minute. Completed
PCR plates were read on an ABI PRISM 7000
sequence detector and analyzed using the Allelic
Discrimination Sequence Detection Software
(Applied Biosystems).
Statistical analysis
The results were analyzed using the SPSS
computer software package, version 13 (Chicago,
USA).Quantitative data were presented as mean
±SD for normally distributed data and as medians and percentiles for skewed data. Qualitative
data were presented in the form of frequencies
and percentiles. Differences among groups were
computed using one-way analysis of variance
(ANOVA) with post-hoc test and Kruskal-Wallis
analysis of variance, and/or Mann Whitney test
for normally distributed and skewed data respectively. Pearson Chi square test and/or Fisher’s
exact test were used to detect associations between two variables. For correlations between
variables, Pearson’s &/or Spearman Correlation
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Coefﬁcients were calculated. All tests were two
tailed and considered statistically signiﬁcant at
P <0.05.
RESULTS
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versus TT) genotypes between the studied two
groups [p value 0.917 and 0.993 respectively]. In
this study, the frequency of the MDM2 SNP309
T/T, T/G, and G/G genotypes in HCC group
were 38.8%, 50.7% and 10.4% respectively and
that in the control group were 38.9%, 50% and
11.1% respectively.

The characteristics of the study are shown
in table (1) as which alpha fetoprotein (AFP)
levels in HCC group was signiﬁcantly highAs shown in table (2) and (3), there was
er 40 (7.6-164 ng/dl) than that in the control
no signiﬁcant difference between the MDM2
group 5(2.7-7.7ng/dl) [P value of 0.001]. In
SNP309 genotypes and the type of viral infection
this study there was no signiﬁcant difference in
whether it was HCV or HBV. In HCC group, the
the frequency of the distribution pattern of the
 prevalence of HBV in TT, GG and TG genotype
SNP309 (TT, TG and GG) between the studied
 were 7.7%, 0% and 5.9%, respectively) [P value
two groups [p value 0.994]. Also there were no
0.747], while in the control group, were 14.3%,

signiﬁcant difference in the distribution pattern
0% and 0%, respectively [P value 0.189].
ofthe SNP309 (T/T+T/G versus GG or TG+GG


Table
1 Characteristic of HCC and the control group
























































































Albumin and alpha fetoprotein
(AFP) results were abnormally distributed and presented as median
 
(25th percentile- 75th percentile), p value calculated by Kruskal-Wallis test.

†P
value
is signiﬁcant <0.05

††P
value is highly signiﬁcant <0.001

*Versus
GG genotype


**
Versus TT genotype
P
value is signiﬁcant <0.05

Groups
having the same letter were not statistically signiﬁcant.
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Table 2 Frequency distribution of HCV and HBV infection
among genotypes of studied group 1 (HCC)

(n=67):













































P value
is signiﬁcant <0.05 Groups having the same letter were not statistically signiﬁcant *Versus GG



genotype ** Versus TT genotype




Table
3 Frequency distribution of HCV and HBV infection among genotypes of studied group 2 (control)
 

(n=36):





























































P value
is signiﬁcant <0.05 Groups having the same letter were not statistically signiﬁcant

*Versus
GG genotype

** Versus
TT genotype
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Figure
(1): Frequency
distribution of HBV and HCV infection among genotypes of
studied group 1 (HCC).
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(n=36).
DISCUSSION
A SNP309 in the promoter region of MDM2
has been shown to be associated with both hereditary and sporadic cancers in humans (4). Several
groups have reported an association between the
MDM2 SNP309 G variant and increased risk for
epithelial cancer, including gastric cancer (24,26,17),
breast (19), lung (18) and bladder cancers (25). In
other studies, however, no association between
MDM2 309T>G polymorphism and cancer risk
was found (27,21,5). It is possible that some of these
studies did not ﬁnd a correlation between the
polymorphism and cancer because they did not

control for ethnic differences in allele frequency in unaffected individuals. It is also possible,
however, that relevant environmental factors attenuate or increase the impact of MDM2 polymorphism on cancer development (10).
In this study there was no signiﬁcant difference between the MDM2 SNP309 genotypes and
the type of viral infection whether it was HCV or
HBV. In HCC group, the prevalence of HBV in
TT, GG and TG genotype were 7.7%, 0% and
5.9%, respectively) [P value 0.747] , while in the
control group, were 14.3%, 0% and 0%, respectively [P value 0.189]. In HCC group, the preva-
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lence of HCV in TT, GG and TG genotype were
92.3%, 100% and 94.1%, respectively [P value
0.747] while in the control group, were 85.7%,
85.7% and 100% [P value 0.189]. In another
study, a multivariate analysis performed on Taiwanese population included (58 HCC patients
and 138 cancer free healthy adults) showed that
the association between MDM2- SNP309 (TT,
TG and GG) and HCC in the hepatitis patients
was not signiﬁcant [P value 1.000, 0.59 and 0.63
respectively] (16). On the other hand, Ezzikouri
et al., 2009 showed that SNP309 GG was especially more prevalent among HCV-infected
patients. Stratiﬁcation based on HCV infection
status showed that patients with HCV are more
likely to be carriers of the GG genotype (10).
Another study performed on HCC on top of
HBV infection (n=350), HBV non-HCC patients
(n=230) and healthy controls (n=96) found that
MDM2 G/G genotype is associated with increased risk of developing HCC (36). Wang et al.,
2012 examined the association of the SNP with
hepatitis B virus (HBV)-related hepatocellular
carcinoma (HCC) in Han Chinese population
which included 310 HBV-related HCC patients,
314 non-HCC subjects with HBV infection and
480 healthy controls and the results suggested
that the MDM2 SNP309 might inﬂuence the risk
of developing HBV-related HCC in Han Chinese
population and also revealed that subjects with
the G allele had higher HBV-related HCC susceptibility than those with the T allele (33).
In this study there was no signiﬁcant difference in the frequency of the distribution pattern
of the SNP309 (TT, TG and GG) between the
studied two groups [p value 0.994]. Also there
were no signiﬁcant difference in the distribution pattern of the SNP309 (T/T+T/G versus GG
or TG+GG versus TT) genotypes between the
studied two groups [p value 0.917 and 0.993 respectively]. This was in agreement with another
study performed on Taiwanese population (58
patients with HCC and 138 cancer free healthy
adults) showed no signiﬁcant difference between
the studied two groups in the distribution pattern
of the SNP309 (TT,TG,GG) with [P value 1,
0.99 and 0.87 respectively] (16).
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Another study performed on 93 patients with
HCC and 100 cancer free healthy adults showed
that proportion of The frequency of MDM2SNP309 TT, TG and GG genotype in patients
with HCC were 46.4%, 43.5% and 10% respectively and that in control group were 48%, 40%
and 12% with no signiﬁcantly difference [P value
0.891]. The MDM2 SNP-309 genotypes of HCC
were not statistically different from those of 100
controls (39).
On the other hand some studies performed
on other types of tumours rather than HCC were
in agreement with this study as a meta-analysis
study included 1620 colorectal cancer patients
showed no association with MDM2 SNP309 and
cancer development (34), also in non-melanoma
skin cancer, had not observed increases in cancer
risk (34,23), Another study reported that MDM2
SNP309 was associated with the presence of
hepatocellular carcinoma with chronic hepatitis
in Japanese patients (6). A study performed on
Japanese patients with HCV infection (n=468)
and HCC patients (n=265) reported that MDM2
was signiﬁcantly associated with development
and recurrence of HCC (32). This was supported
by other studies done on Moroccan and Korean
patients, indicated an association between the G
genotype and the risk for hepatocellular carcinoma with chronic hepatitis B infections (37,10).
Another study performed on Turkish population
showed that the genotypes containing G allele
or GG genotype [p value were 0.013 and 0.001
respectively] were associated with signiﬁcant increased susceptibility to HCC (2).
There was a signiﬁcant difference in albumin
level between the HCC group [2.9(2.6-3.4 gm/
dl)] and the control group [2.3(2.0-3.4 gm/dl)]
[ P value 0.03 ] as shown in table (1) and this
was in agreement with Dharel et al., 2006 who
conducted a study on HCC Japanese patients
on top of HCV (187) and chronic HCV infected patients (248), who found that albumin was
signiﬁcant different in HCC group [3.6 (2.3-4.7
gm/dl)] than that in non-HCC group [4.1 (2.35.0 gm/dl)] [P value <0.0001] .
Alpha fetoprotein (AFP) levels in HCC group
was signiﬁcantly higher 40 (7.6-164 ng/dl) than
that in the control group 5(2.7-7.7ng/dl) [P value
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of 0.001] as shown in table (1), and this was in
agreement with other study included HCC patients (n=144), chronic hepatitis (n=47) and cirrhosis (n=49), AFP level was signiﬁcantly higher
in patients with HCC than in those without HCC
(P < or = 0.0001) (9). Also Youn et al., 2008 performed a study on Korean patients showing a
signiﬁcantly higher AFP levels in HCC group [P
value < 0.001] (37). AFP level was signiﬁcantly
higher in patients with HCC than in those without
HCC (P < or = 0.0001) (9). Also Youn et al., 2008
performed a study on Korean patients showing a
signiﬁcantly higher AFP levels in HCC group [P
value < 0.001] (37).
This study concludes that there was no signiﬁcant difference in the distribution pattern of
the MDM2 SNP309T/G between the HCC and
the control group. There was no signiﬁcant difference between the MDM2 SNP309 genotypes
and the type of viral infection whether it was
HCV or HBV.
The recommendation of this study were long
term follow up is needed in hepatitis patients
to examine which genotype in the future will
have a higher incidence in cancer transformation
which may help in predicting the risk of HCC
development in ﬁbrotic patients. Further studies
on larger groups are needed to evaluate the role
of MDM2 SNP309 on HCC Egyptian patients
and patients with different types of cancer. Also
we need to incorporate normal healthy subjects
to identify the distribution pattern of MDM2
SNP309T/G among the Egyptian population.
MDM2 SNP309 can affect cancer in association with other etiological factors which should
be studied with the MDM2 frequency in cancer.
True risk variants may need to be sought through
an extended and comprehensive analysis of
the MDM2 gene. It is necessary to incorporate
the mutation status of p53 when the effects of
MDM2 SNP309 on tumors are explored.
REFERENCES

1. Acun T, Terzioglu-Kara E, Konu O, et al (2010): Mdm2
Snp309 G allele displays high frequency and inverse
correlation with somatic P53 mutations in hepatocellular carcinoma. Mutat Res. 684(1-2): 106.
2. Akkiz H, Sumbul AT, Bayram S, et al (2010): MDM2
promoter polymorphism is associated with increased
susceptibility to hepatocellular carcinoma in Turkish
population. Cancer Epidemiol. Biomarkers Prev. 34(4):
448.

49
3. Alter MJ, Seeff LB, Bacon BR, et al (2004): Testing
for hepatitis C virus infection should be routine for persons at increased risk for infection. Ann Intern Med.
141:715.
4. Bond GL, Hu W, Bond EE, et al (2004): A single nucleotide polymorphism in the MDM2 promoter attenuates the p53 tumor suppressor pathway and accelerates
tumor formation in humans. Cell. 119: 591.
5. Campbell IG, Eccles DM, Choong DYH (2006): No
association of the MDM2 SNP309 polymorphism with
risk of breast or ovarian cancer. Cancer Letts. 240 (2):
195.
6. Dharel N, Kato N, Muroyama R, et al (2006): MDM2
promoter SNP309 is associated with the risk of hepatocellular carcinoma in patients with chronic hepatitis C.
Clin. Cancer Res. 12: 4867.
7. DiBisceglie A, Rustgi V, Hoofnagle J, Dusheiko G, et
al (1988): NIH conference: hepatocellular carcinoma.
Ann Intern Med. 108: 390.
8. Doumas B (1975): Standards for total serum protein assay a collaborative study. Clin. Chem. 21: 1159 - 1166.
9. Durazo FA, Blatt LM, Corey WG, et al (2008): Desgamma-carboxyprothrombin, alpha-fetoprotein and
AFP-L3 in patients with chronic hepatitis, cirrhosis
and hepatocellular carcinoma. J Gastroenterol Hepatol.
23(10): 1541.
10. Ezzikouri S, El Feydi AE, Aﬁﬁ R, et al (2009): MDM2
SNP309T>G polymorphism and risk of hepatocellular
carcinoma: a case–control analysis in a Moroccan population. Cancer Detect. Prev. 32: 380.
11. Gebo K, Chander G, Jenckes M, et al (2002): Screening tests for hepatocellular carcinoma in patients with
chronic hepatitis C: A systematic review. Hepatol. 36:
S84.
12. Gupta S, Bent S and Kohlwes J (2003): Test characteristics of alpha -fetoprotein for detecting hepatocellular
carcinoma in patients with hepatitis C. A systematic review and critical analysis. 139: 46.
13. Hollstein M, Rice K, Greenblatt MS, et al (1994): Database of p53 gene somatic mutations in human tumors
and cell lines. Nucleic Acids Res. 22: 3551.
14. Lau JYN and Wright TL (2000): Molecular virology
and pathogenesis of hepatitis B. Lancet. 342: 1335–
1340.
15. Lauer GM and Walker BD (2001): Hepatitis C virus infection. N Engl J Med. 345: 41.
16. Leu JD, Lin IF, Sun YF, et al (2009): Association between MDM2-SNP309 and hepatocellular carcinoma in
Taiwanese population. World J Gastroenterol. 15(44):
5592.
17. Li G, Zhai X, Zhang Z, et al (2006): MDM2 gene promoter polymorphisms and risk of lung cancer: a case–
control analysis. Carcinogenesis. 27: 2028.

50
18. Lind H, Zienolddiny S, Ekstrom PO, et al (2006): Association of a functional polymorphism in the promoter of
the MDM2 gene with risk of nonsmall cell lung cancer.
Int J Cancer. 119: 718.
19. Ma H, Hu Z, Zhai X, et al (2006): Polymorphisms in
the MDM2 promoter and risk of breast cancer: a casecontrol analysis in a Chinese population. Cancer Lett.
240(2): 261.
20. Marine JC, Francoz S, Maetens M, et al (2006): Keeping p53 in check: essential and synergistic functions of
Mdm2 and Mdm4. Cell Death. Differ. 13: 927.
21. Millikan RC, Heard K, Winkel S, et al (2006): No Association Between the MDM2 –309 T/G Promoter Polymorphism and Breast Cancer in African-Americans or
Whites. Cancer Epidemiol. Biomarkers Prev. 15: 175.
22. Mostafa A, Taylor S, El-Daly M, et al (2010): Is the
hepatitis C virus epidemic over in Egypt? Incidence and
risk factors of new hepatitis C virus infections. Liver
Int. 31:560.
23. Nan H, Qureshi AA, Hunter DJ et al (2009): A functional SNP in the MDM2 promoter, pigmentary phenotypes, and risk of skin cancer. Cancer Causes Control.
20: 171.
24. Ohmiya N, Taguchi A, Mabuchi N, et al (2006): MDM2
promoter polymorphism is associated with both an increased susceptibility to gastric carcinoma and poor
prognosis. J. Clin. Oncol. 24: 4434.
25. Onat OE, Tez M, Ozcelik T et al (2006): MDM2
T309Gpolymorphism is associated with bladder cancer.
Anticancer Res. 26:3473.
26. Park SH, Choi JE, Kim EJ, et al (2006): MDM2 309T.
G polymorphism and risk of lung cancer in a Korean
population. Lung Cancer. 54: 19.
27. Petenkaya A, Bozkurt B, Akilli-Ozturk O, et al (2006):
Lack of association between the MDM2-SNP309 polymorphism and breast cancer risk. Anticancer Res. 26:
4975.
28. Schafer S, Tolle T, Lottmann S et al (1998). Animal
models and experimental systems in hepatitis B virus
research. In Hepatitis B Virus: Molecular Mechanisms
in Disease and Novel Strategies for Therapy (Koshy, R.
C. & Caselmann, W. H., Eds), pp. 51. Imperial College
Press, London, UK.

Mohsen, M. , et al.
29. Schiefelbein E, Zekri AR, Newton DW, et al (2012):
Hepatitis C virus and other risk factors in hepatocellular
carcinoma. Acta Virol. 56(3): 235.
30. Sherman M, Peltekian K and Lee C (1995): Screening
for hepatocellular carcinoma in chronic carriers of hepatitis B virus: incidence and prevalence of hepatocellular carcinoma in a North American urban population.
Hepatol. 22: 432.
31. Sherr CJ (2006): Divorcing ARF and p53: an unsettled
case. Nat Rev Cancer. 6:663.
32. Tomoda T, Nouso K, Sakai A, et al (2012): Genetic Risk
of Hepatocellular Carcinoma in Patients With Hepatitis
C Virus. J Gastroenterol Hepatol. 27(4):797.
33. Wang X, Zhang X, Qiu B, et al (2012): MDM2
SNP309T>G polymorphism increases susceptibility to
hepatitis B virus-related hepatocellular carcinoma in
a northeast Han Chinese population. Liver Int. 32(7):
1172.
34. Wilkening S, Hemminki K, Rudnai P, et al (2007): No
association between MDM2 SNP309 promoter polymorphism and basal cell carcinoma of the skin. Br J
Dermatol. 157: 375.
35. Yagmur E, Rizk M, Stanzel S, et al (2007): Elevation of
endoglin (CD105) concentrations in serum of patients
with liver cirrhosis and carcinoma. Eur J Gastroenterol
Hepatol. 9: 755.
36. Yang Y, Xia T, Li N, et al (2013): Combined effects of
p53 and MDM2 polymorphisms on susceptibility and
surgical prognosis in hepatitis B virus-related hepatocellular carcinoma. Protein Cell. 4(1):71.
37. Yoon YJ, Chang HY, Ahn SH, et al (2008): MDM2
and p53 polymorphisms are associated with the development of hepatocellular carcinoma in patients with
chronic hepatitis B virus infection. Carcinogenesis. 29:
1192.
38. Zhang Z and Zhang R (2005): p53-independent activities of MDM2 and their relevance to cancer therapy.
Curr. Cancer Drug Targets. 5: 9.
39. Zhou X, Bloomston M, Shirley LA, et al (2013): The
p53 Negative Regulator, MDM4 but Not MDM2, Is
Frequently Activated in Hepatocellular Carcinoma.
Poster Session VI # 123. 1721.

51

MDM2 Polymorphism and its Association with HCC

ﺍﻟﻄﻔﺮﺓ ﺍﻟﺠﻴﻨﻴﺔ  MDM2-SNP309ﻭ ﻋﻼﻗﺘﻪ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻲ ﺍﻟﻤﺰﻣﻦ ﻓﻲ ﺍﻟﺸﻌﺐ ﺍﻟﻤﺼﺮﻱ
ﻧﻬﻰ ﻛﻤﺎﻝ ﻋﺒﺪ ﺍﻟﻤﺆﻣﻦ  -ﻫﺎﻧﻰ ﺣﺴﻴﻦ ﺍﻟﺴﻴﺪ  -ﻣﺎﺭﻳﺎﻥ ﻓﺘﺤﻰ ﺍﺳﺤﻖ  -ﻣﻌﺘﺰ ﺻﻴﺎﻡ  -ﻣﻬﺎ ﺣﺴﺐ ﺍﷲ
ﻧﻬﺎﻝ ﻣﺼﻄﻔﻰ ﺻﻔﻮﺕ ﺍﻟﻌﺴﺎﻟﻰ  -ﻋﻔﺎﻑ ﺃﺣﻤﺪ ﻋﺒﺪ ﺍﻟﻬﺎﺩﻯ  -ﻫﺒﻪ ﺍﷲ ﻣﺤﻤﺪ ﺷﺮﻑ ﺍﻟﺪﻳﻦ

ﻳﻌﺪ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻣﻦ ﺃﻋﻨﻒ ﺃﻧﻮﺍﻉ ﺍﻷﻭﺭﺍﻡ ﺍﻟﺴﺮﻃﺎﻧﻴﺔ ﻓﻲ ﺟﻤﻴﻊ ﺃﻧﺤﺎء ﺍﻟﻌﺎﻟﻢ .ﻓﻲ ﻣﺼﺮ ﻋﺎﺩﺓ ﻣﺎ ﻳﺘﻢ ﺍﻟﻜﺸﻒ ﻋﻦ ﺍﻟﻤﺮﺽ ﻓﻲ ﻣﺮﺣﻠﺔ
ﻣﺘﺄﺧﺮﺓ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻋﻼﺝ ﻓﻌﺎﻝ ﺑﻤﺎ ﻓﻲ ﺫﻟﻚ ﺍﻟﺠﺮﺍﺣﺔ .ﻭﺑﺎﻟﺘﺎﻟﻲ ﻳﻌﺘﺒﺮ ﺍﻟﻜﺸﻒ ﺍﻟﻤﺒﻜﺮ ﻋﻦ ﺍﻟﻤﺮﺽ ﺿﺮﻭﺭﻯ ,ﻳﺴﻤﺢ ﺑﻤﻌﺎﻟﺠﺔ ﺍﻟﻤﺮﻳﺾ ﻗﺒﻞ
ﺯﻳﺎﺩﺓ ﺣﺠﻢ ﺍﻟﻮﺭﻡ ﺃﻭ ﺃﻧﺘﺸﺎﺭﻩ .ﻟﻘﺪ ﺯﺍﺩﺕ ﻣﻌﺪﻻﺕ ﺍﻷﺻﺎﺑﺔ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻲ ﻣﺼﺮ ﻓﻲ ﺍﻟﺴﻨﻮﺍﺕ ﺍﻷﺧﻴﺮﺓ ،ﻭﺃﺻﺒﺤﺖ ﺃﻛﺜﺮ ﺃﻧﻮﺍﻉ ﺍﻟﺴﺮﻃﺎﻥ
ﺷﻴﻮﻋﺎ ﻭ ﻣﻦ ﺃﻫﻢ ﺍﻟﻌﻮﺍﻣﻞ ﺍﻟﻤﻌﺮﻭﻓﺔ ﺍﻟﻤﺆﺩﻳﺔ ﺍﻟﻰ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻫﻰ ﺍﻷﺻﺎﺑﺔ ﺑﺎﻷﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺑﻰ ﻭ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻔﻴﺮﻭﺳﻰ
ﺳﻰ .ﺣﻴﺚ ﻳﻌﺘﺒﺮ ﻣﻦ ﺃﻫﻢ ﻣﻀﺎﻋﻔﺎﺗﻪ ﺍﻟﺘﻠﻴﻒ ﺍﻟﻜﺒﺪﻯ ﻭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﺧﻼﻝ  5ﺳﻨﻮﺍﺕ ﺗﻘﺪﺭﻳﺒﺎ ﻓﻰ  5-20٪ﻣﻦ ﺍﻟﺤﺎﻻﺕ .ﺗﺴﺘﻨﺘﺞ ﺍﻟﻌﺪﻳﺪ ﻣﻦ
ﺍﻟﺪﺭﺍﺳﺎﺕ ﺃﻥ ﺍﻟﺘﺒﺎﻳﻦ ﻓﻲ ﺗﻄﻮﺭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻻ ﻳﻌﺘﻤﺪ ﻓﻘﻂ ﻋﻠﻰ ﺍﻟﻄﻔﺮﺍﺕ ﺍﻟﺠﺴﺪﻳﺔ ﺍﻟﺘﻲ ﺗﺤﺪﺙ ﻓﻲ ﺍﻟﻮﺭﻡ ﻧﻔﺴﻪ ﻭﻟﻜﻦ ﺃﻳﻀﺎ ﻋﻠﻰ ﺍﻟﻌﻮﺍﻣﻞ
ﺍﻟﻮﺭﺍﺛﻴﺔ .ﻳﻌﻤﻞ ﺍﻟﺠﻴﻦ ﺍﻟﻤﺴﺒﺐ ﻟﻸﻭﺭﺍﻡ  MDM2ﻛﻤﻨﻈﻢ ﺭﺋﻴﺴﻲ ﻟﻠﺒﺮﻭﺗﻴﻦ  P53ﺍﻥ ﺍﻟﻄﻔﺮﺓ ﺍﻟﺠﻴﻨﻴﺔ (MDM2 SNP309) T/G
ﺗﺆﺛﺮ ﻋﻠﻰ ﺍﻟﺘﻌﺒﻴﺮ ﺍﻟﺒﺮﻭﺗﻴﻨﻰ ﻭﺑﺎﻟﺘﺎﻟﻲ ﻗﺪ ﺗﻠﻌﺐ ﺩﻭﺭﺍ ﻓﻲ ﺍﻟﺘﺴﺮﻃﻦ .ﻳﺘﻔﺎﻋﻞ  MDM2ﺟﻴﻦ )ﺑﺮﻭﺗﻴﻦ ﻓﺴﻔﻮﺭﻯ ﻧﻮﻭﻱ( ﻣﻊ  P53ﻭﻳﺜﺒﻂ ﻣﻦ
ﻋﻤﻠﻴﺔ ﺍﻟﻨﺴﺦ ﺍﻟﻤﻌﺘﻤﺪﺓ ﻋﻠﻰ  P53ﻭ ﻋﻠﻰ ﺫﻟﻚ ﻓﺎﻥ ﺍﻟﺰﻳﺎﺩﺓ ﻓﻰ ﻫﺬﺍ ﺍﻟﺠﻴﻦ ﻳﺆﺩﻱ ﺇﻟﻰ ﺗﺜﺒﻴﻂ  P53ﻣﻘﻠﻼ ﻣﻦ ﻓﺎﻋﻠﻴﺘﻪ ﺍﻟﻜﺎﺑﺘﺔ ﻟﻸﻭﺭﺍﻡ .ﺍﻟﻬﺪﻑ
ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻫﻮ ﺍﻟﺘﺤﻘﻖ ﻣﻦ ﺇﻣﻜﺎﻧﻴﺔ ﻭﺟﻮﺩ ﻋﻼﻗﺔ ﺑﻴﻦ ﺍﻟﻄﻔﺮﺓ ﺍﻟﺠﻴﻨﻴﺔ  MDM2 SNP309ﻭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻰ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺮﻳﻴﻦ
ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻷﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻤﺰﻣﻦ .ﺍﺷﺘﻤﻠﺖ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ ﻣﺎﺋﺔ ﻭ ﺛﻼﺛﺔ ﺷﺨﺼﺎ ﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ ﺇﻟﻰ ﻣﺠﻤﻮﻋﺘﻴﻦ  :ﺍﻟﻤﺠﻤﻮﻋﻪ ﺍﻷﻭﻟﻰ ﺇﺷﺘﻤﻠﺖ
ﻋﻠﻰ ﺳﺒﻌﺔ ﻭ ﺳﺘﻴﻦ ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻧﺘﻴﺠﺔ ﺇﺻﺎﺑﺘﻬﻢ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺍﻟﻤﺰﻣﻦ ”ﺳﻰ“ ﻭ ”ﺑﻰ“ ﻭﺳﺘﺔ ﻭ ﺛﻼﺛﻴﻦ
ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﻴﻦ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺍﻟﻤﺰﻣﻦ ﻷﻛﺜﺮ ﻣﻦ  10ﺃﻋﻮﺍﻡ ﻟﻴﻜﻮﻧﻮﺍ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ .ﻳﺘﻢ ﺍﻟﻜﺸﻒ ﻋﻦ ﺍﻟﺘﻨﻤﻴﻂ ﺍﻟﺠﻴﻨﻲ
ﻟﻞ  MDM2 SNP309ﺑﺎﺳﺘﺨﺪﺍﻡ ﺍﻟﻮﻗﺖ ﺍﻟﻔﻌﻠﻰ ﻟﻠﺘﻔﺎﻋﻞ ﺍﻟﺘﺴﻠﺴﻠﻲ ﻻﻧﺰﻳﻢ ﺍﻟﺒﻮﻟﻴﻤﻴﺮﺍﺯ ) .(Realtime PCRﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﻭﺟﻮﺩ
ﺯﻳﺎﺩﺓ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻓﻰ ﻣﺴﺘﻮﻯ ﺍﻟﺰﻻﻝ ) (albuminﻓﻰ ﻣﺼﻞ ﺍﻟﺪﻡ ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ،ﻋﻦ ﻣﺠﻤﻮﻋﺔ
ﻣﺮﺿﻰ ﺍﻷﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﻭﺟﻮﺩ ﺯﻳﺎﺩﺓ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻓﻰ ﻣﺴﺘﻮﻯ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻲ ﺃﻟﻔﺎ ) (AFPﻓﻰ
ﻣﺼﻞ ﺍﻟﺪﻡ ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ،ﻋﻦ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ .ﻭ ﻗﺪ ﺗﺒﻴﻦ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ
ﺗﻮﺯﻳﻊ ﺍﻷﻧﻤﺎﻁ ﺍﻟﺠﻴﻨﻴﺔ  MDM2 SNP309 GG, TG, TTﻓﻲ ﻣﺠﻤﻮﻋﺔ ﺍﻟﻤﺮﺿﻰ ﺍﻟﻤﺼﺎﺑﻴﻦ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻫﻰ 50.7٪ ،38.8٪
ﻭ  10.4٪ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ﻭ ﺃﻣﺎ ﻓﻰ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ ﻛﺎﻧﺖ  50٪ ،38.9٪ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ  11.1٪ﻋﻠﻰ ﺍﻟﺘﻮﺍﻟﻲ ﻭ
ﻟﻜﻦ ﺫﻟﻚ ﻟﻢ ﻳﻜﻦ ﻟﻪ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ .ﺗﻮﺯﻳﻊ ﺍﻟﻤﻮﺭﺛﺎﺕ :ﺃﻇﻬﺮﺕ ﺍﻟﺪﺭﺍﺳﺔ ﺃﻥ ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻓﻲ ﻧﻤﻂ ﺗﻮﺯﻳﻊ ﺍﻷﻧﻤﺎﻁ
ﺍﻟﺠﻴﻨﻴﺔ )  TT+ TGﻣﻘﺎﺑﻞ  (GGﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺘﻴﻦ ﻛﻤﺎ ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻓﻲ ﻧﻤﻂ ﺗﻮﺯﻳﻊ ﺍﻷﻧﻤﺎﻁ ﺍﻟﺠﻴﻨﻴﺔ ) GG +TG
ﻣﻘﺎﺑﻞ  (TTﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺘﻴﻦ .ﻭ ﺃﻳﻀﺎ ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﻋﻼﻗﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﺑﻴﻦ ﺍﻷﻧﻤﺎﻁ ﺍﻟﺠﻴﻨﻴﺔ  MDM2 SNP309ﻭﻧﻮﻉ ﺍﻟﻌﺪﻭﻯ
ﺍﻟﻔﻴﺮﻭﺳﻴﺔ ﺍ ﺇﺫﺍ ﻛﺎﻥ ﺍﻟﻔﻴﺮﻭﺱ ﺍﻟﻜﺒﺪﻯ ﺑﻰ ﺃﻭ ﺳﻰ.
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EVALUATION OF OSTEOPONTIN AND ALPHA L-FUCOSIDASE AS
DIAGNOSTIC MARKERS OF HEPATOCELLULAR CARCINOMA
Hanaa H. Elsaid*, Lamiaa Mamoud Kamel*, Abd el Motaleb Mohamed**
and Reham Ahmed**
ABSTRACT
Introduction: Alpha fetoprotein (AFP) is not secreted in all cases of hepatocellular carcinoma (HCC), it may be normal in
40% of patients. Alpha-L-fucosidase (AFU) and osteopontin (OPN) have been suggested as tumor markers of HCC. This study
aimed to evaluate the diagnostic values of AFU & OPN as tumor markers of HCC in hepatitis C virus patients. Methods: This
case-control study was conducted on 60 patients (25 patients with HCC, 20 patients with chronic hepatitis and 20 patients with
cirrhosis) in addition to 20 apparently healthy individuals who served as a healthy control group. Results: AFP,OPN and AFU
levels were signiﬁcantly higher in the HCC group compared to chronic hepatitis , liver cirrhosis and healthy control groups
(p < 0.001 in each) and in liver cirrhosis compared to the control group (p< 0.01,p<0.001,p<0.001) respectively. There was
statistically signiﬁcant increased in AFU level in the liver cirrhosis compared to chronic hepatitis group (p< 0.001) ,while there
was no signiﬁcant difference between both groups as regards to AFP and OPN ( p >0.05). In patients with HCC AFP level was
signiﬁcantly higher in TNM stage III than TNM stage II (P <0.001) . The AFP sensitivity was 75 %, OPN sensitivity was
75% and AFU sensitivity was 70%. Combined use of OPN, AFP produced 80% sensitivity while combined use of AFU, AFP
produced 90% sensitivity. Combined use of OPN, AFP and AFU produced 100% sensitivity. Conclusion: Combined detection
of OPN and AFU activity may be used as diagnostic markers for the diagnosis of HCC .Combined detection of AFU, OPN and
AFP could improve early diagnosis of HCC and differentiate it from chronic liver disease. Keywords: Hepatocellular carcinoma, Alpha-L-fucosidase, osteopontin Corresponding author: Hanaa H. Elsaid

INTRODUCTION

Hepatocellular carcinoma (HCC) is considered the ﬁfth commonest cancer in the world,
and the third oncological cause of death. HCC
is the major cause of mortality in patients with
chronic liver diseases(31). In Egypt HCC represents 14.8% of all cancer mortality, with a higher incidence in males (17.3%) than in females
(11.5%). Chronic hepatitis usually leads to the
sequential occurrence of liver ﬁbrosis and cirrhosis with a high risk of development of HCC(3,9).
It has been estimated that 20% of HCV-infected
patients develop liver cirrhosis and approximately 40% of these develop HCC within 10-15
years (8). Alpha-fetoprotein (AFP) is widely used
as a screening test for HCC among patients with
cirrhosis, despite its limited performance, particularly in early-stage HCC(10). Other markers
(e.g., lectinbound AFP [AFP-L3], des-gamma
carboxyprothrombin (DCP) and glypican-3 have
been proposed for HCC detection(32,36). However, neither DCP nor AFP-L3 presented better
performance characteristics than AFP for the
diagnosis of early-stage HCC. American hepatopathologists treat every tumor larger than one
cm in diameter in cirrhotic liver as HCC, conse-

quently ignoring AFP serology (very frequently
false negative)(24).Alpha-L-fucosidase (AFU)
is a sort of enzyme to hydrolyze fucoseglycosidic linkages of glycoprotein and glycolipids.
Its activity increases obviously in the serum of
HCC patients compared with that in the serum
of healthy adults, patients with cirrhosis and
patients with chronic hepatitis (23). Osteopontin
(OPN) is an integrin-binding glycophosphoprotein that is expressed by several cell types especially by transformed malignant epithelial cells
and believed to be involved in many physiological cellular functions especially in regulation of
migration, invasion and thus metastasis as well
as survival of tumor cells(4). OPN overexpression indicates a poor prognosis for patients with
HCC, it may also have predictive role for HCC
invasion and metastasis (4). In our study we
aimed to evaluate AFP, AFU and OPN together
in order to improve sensitivity of HCC detection.
SUBJECTS AND METHODS
This study has been conducted on 60 patients
who attended clinics and admitted to the InternalMedicine and Oncology Departments of Zagazig
University Hospitals between February 2013 and

Departments of Clinical Pathology* and Medical Oncology** , Faculty of Medicine, Zagazig University, Egypt.

54
May 2014. The plan for secondary data analysis
was approved by the Institutional Review Board
(IRB) of the Faculty of Medicine, Zagazig University, and all the patients gave their informed
consent prior to their inclusion in the study.
Inclusion criteria, patients with HCC, liver cirrhosis and chronic hepatitis were included in the
study; all patients were HCV positive .Exclusion
criteria were patients with HBV infection, cardiovascular, chest or renal diseases or patients
receiving chemotherapy or radiotherapy.
Subjects
Studied subjects were divided into three
groups; Control group: included 20 healthy volunteers (14 males and 6 females) with age range
from 39 to 58 years with mean value ± SD of
50.56±7.91years.Chronic hepatitis group: included 20 patients(13 males and 7 females) with
age range from 39 to 57 years with mean value ±
SD of 48.25 ± 9.07years.Chronic cirrhosis group:
included20 patients (14 males and 6 females)
with age range from 39 to 59 years with mean
value ± SD 49.5±10.5years,Hepatocellular carcinoma group: included 25 patients (16 males
and 9 females) with age range from 43 to 57
years with mean value ± SD of 54.0±8.56years.
According to American Joint Committee on
Cancer (AJCC) Staging System this group was
subdivided to TNM stage II and TNM stage
III (tumor, node, and metastasis) (22). Abdominal ultrasonography , computerized tomography
(CT)and laboratory investigations(liver functions, CBC and AFP) were done for all patients
to prove the presence of chronic liver diseases
or cirrhosis. Clinical assessment of liver disease
severity was done by Child Pugh score based on
serum albumin, bilirubin, prothrombin time, the
presence of ascites and encephalopathy (28). HCC
diagnosis was based on a clinical examination,
triphasic abdominal computed tomography and
the serum AFP level. HCV infection was diagnosed by real time PCR on Cobas® AmpliPrep/
Cobas® TaqMan® (Roche diagnostics- Switzerland) .Peripheral blood was collected from
each participant. Sera and plasma were stored
at -80°C until measurements of alpha L. fucosidase and OPN. The following laboratory tests
were performed, liver function tests were done
on Cobas 6000Roche diagnostics- Switzerland
and while AFP level was measured on Cobas
E411 immunoassay Roche Diagnostics, USA.
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Complete blood count was performed on Sysmex-Kx-21 (Sysmex Corporation- Japan) and
INR was performed on Sysmex CA-1500 instruments (Sysmex Corporation - Japan). The
AFU assay was done on serum samples by a kit
from Bio Supply UK, based on the enzymatic
cleavage of the synthetic substrate 2-chloro-4nitrophenyl-α-L-fucopyranoside to α-L-fucoside
and 2-chloro-4-nitrophenol, which was quantiﬁed by measuring the absorbance at 405 nm in
a kinetic fashion. One unit of AFU is deﬁned as
the amount of AFU that cleaves one μ mole of
2-chloro-4-nitrophenyl-α-L-fucoside per min at
37 °C with Intra assay CV% < 5.1%, Inter assay
CV% < 6.2%(44). Plasma concentrations of OPN
were measured by quantitative sandwich enzyme immunoassay technique (ELISA) according to the protocol provided by the manufacturer
(R&D Systems, Minneapolis, USA). The optical
density was measured at 450 nm using a micro
plate reader. With an intra-assay CV 2.9% and
inter-assay CV 5.4%.
Statistical analysis
Mean and standard deviation were used
for descriptive statistics. Analysis of variance
(ANOVA) and Least Signiﬁcant Difference
(LSD) were conducted for a comparison of parameters concentration levels among the different groups of subjects included. A comparison
between two groups was performed using the
student t-test. Receiver operating characteristics
(ROC) analysis was used to evaluate the diagnostic value of OPN, AFU and AFP to identify
the cutoff values, sensitivity, speciﬁcity, positive
and negative predictive values of OPN, AFU and
AFP. Calculations were done with the Statistical Package for the Social Sciences version 19
(SPSS, Inc., Chicago, IL, USA).
RESULTS
Table 1: Showed that, there were signiﬁcant
differences between all studied groups as regards
liver function tests. Liver function tests were signiﬁcantly different in the HCC group compared
to chronic hepatitis , liver cirrhosis and healthy
control groups (p < 0.001 in each) except ALP &
bilirubin there was no difference between HCC
and cirrhotic groups (p> 0.05) while there was
no signiﬁcant difference between HCC and control groups as regards INR (P>0.05). There was
signiﬁcant differences between chronic hepatitis and cirrhotic groups (p< 0.001) except AST
and ANR (p>0.05).
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gards to AFU and OPN (p >0.05 in each).
Table 2: Presents the comparison of AFP,
AFU, and OPN among the studied groups. There
Table 3: AFP was signiﬁcantly elevated in
were statistically high signiﬁcant difference in
TNM stage III than TNM stage II of HCC (t=4.
the mean values of AFP (ng/ml) (p<0.0001), AFU
6, p<0.001).while there was no signiﬁcant dif(U/l) (p<0.001) and OPN. (ng/dl) (p<0.001).
ference between stage III and stage II as reAFP, AFU and OPN levels were signiﬁcantly
gards AFU and OPN (t= 0.69, p>0.05), (t= 0.91,
higher in the HCC group compared to chronic
p > 0.05) respectively.
hepatitis , liver cirrhosis and healthy control
Table 4: Presents the diagnostic performance
groups (p < 0.001 in each) and in liver cirrhosis
of
AFP,APO
and AFU
AFU in
Table
4:Presents
thecontrol
diagnostic
in diagnosis
diagnosisofofHCC
HCC, At
group
compared
to the
groupperformance
(p< 0.01, of AFP,APO and
cutoff
value
200
ng/ml,
AFP
had
65%sensitivity,
p<0.001,p
< 0.001)
, At cutoff
valuerespectively.
200 ng/ml,There
AFPwas
hadsig65%sensitivity,
80% specificity,
this
35%
of
speciﬁcity,
35%mean
of HCC
patients
Table
4:Presents
the level
diagnostic
of80%
AFP,APO
and this
AFUmean
in diagnosis
of HCC
niﬁcant
increase
in AFU
in theperformance
liver cirgavesensitivity
false negative,
Howeverspecificity
100% sensitivity
rhosis
compared
to
chronic
hepatitis
group
HCC
patients
gave
falseng/ml,
negative
,However
100%
and 93.8%
were
, At
cutoff value
200
AFP
had (p<
65%sensitivity,
80%speciﬁcity
specificity,
thisobtained
mean 35%
of
and
93.8%
were
in combi0.001) ,while there was no signiﬁcant difference
obtained
ingroups
combination
AFU,
OPN
and
AFP.
Receiver
operator
nation
between
AFU,
OPNspecificity
andcharacteristic
AFP. were
Receiver
HCC
patients
gave
falsebetween
negative
,However
100%
sensitivity
and
93.8%
between
both
as regards
to AFP and
OPN
operator characteristic (ROC) curves showed
( p(ROC)
>0.05
in
each
).showed
AFP level
curves
thatwas
thesigniﬁcantly
areaAFU,
underOPN
the and
curve
(AUC)
for OPN
and characteristic
AFU was 0.8
obtained
in combination
between
AFP.
Receiver
operator
that the area under the curve (AUC) for OPN
higher in the chronic hepatitis group compared
(ROC)
curves
that the
area
under
the and
curve
(AUC)
for5with
OPN
and-1),
AFU
was interval
0.8
was
0.8
95%
conﬁdence
95%
confidence
(CI)
(0.75
andAFU
0.87:
95%
CI
(0.56
respectively.
to 5with
control
group
(p <showed
0.01)interval
while
there
was
no- 0.95)
(CI)
(0.75
0.95)
and
0.87:
95%
CI
(0.56
signiﬁcant
difference
betweeninterval
both groups
as re- - 0.95) and 0.87: 95% CI (0.56 -1), respectively. -1),
5with1,
95%
(CI) (0.75
(Figure
2). confidence
respectively (Figure 1, 2).
(Figure 1, 2).
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Table 1:
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Table 1: Comparison
between
studied
groups
as
regards
biochemical
parameters
Control
Chronichepatitis
Liver Cirrhosis
HCC
Control
Chronichepatitis
Liver Cirrhosis
HCC
P. Value
Parameters
n=20
n=20
n=20
n=25
P. Value
Parameters
n=20
n=20
n=20
n=25
X±SD
X±SD
X±SD
X±SD
X±SD
X±SD
X±SD
X±SD
1.18±0.72
2.52±0.85
2.57±1.4
<0.001
Bilirubin (mg/dL) 0.56±0.17
1.18±0.72
2.52±0.85
2.57±1.4
<0.001
Bilirubin (mg/dL) 0.56±0.17
4.43±0.49
3.91±0.39
2.8±0.54
3.11±0.54
<0.001
Albumin(g/dL)
4.43±0.49
3.91±0.39
2.8±0.54
3.11±0.54
<0.001
Albumin(g/dL)
19.1±7.09
90.1±19.9
79.7±14.2
105.1±33.5 <0.001
<0.001
AST
(IU/L)
19.1±7.09
90.1±19.9
79.7±14.2
105.1±33.5
AST
(IU/L)
20.03±5.88
62.4±17.9
164.6±17.9 <0.001
<0.001
ALT
(IU/L)
20.03±5.88 108.5±19.9
108.5±19.9
62.4±17.9
164.6±17.9
ALT
(IU/L)
<0.001
ALP
(IU/L)
<0.001
196.4±31.1
265.3±55.4
255.1±79
ALP
(IU/L)
196.4±31.1 199.8±45.8
199.8±45.8
265.3±55.4
255.1±79
1.05±0.1
1.77±0.36
1.79±0.4
1.14±0.14
>0.05
INR
1.05±0.1
1.77±0.36
1.79±0.4
1.14±0.14
>0.05
INR

LSD test
was
carriedout
outbetween
betweentwo
twogroups,
groups, HCC
HCC group
group versus control
group:
Bilirubin (P(P< <0.001),
LSD
carried
control
group:
0.001),
LSD
test test
was was
carried
out between
two groups, HCC
group versus
control group:
Bilirubin
(P < Bilirubin
0.001), albumin (P
< 0.01),
albumin
(P
<
0.01),ALT
ALT(P(P<0.001),
<0.001),AST
AST (P<0.001)
(P<0.001) ALP
ALP (P<0.001),
(P<0.001), INR
(P
>0.05)
.HCC
vs.
chronic
albumin
(P
<
0.01),
INR
(P
>0.05)
.HCC
vs.
chronic
ALT
(P
<0.001),
AST
(P<0.001)
ALP
(P<0.001),
INR
(P
>0.05)
.HCC
vs.
chronic
hepatitis
group:
Bil.
(P
<
0.001),
albuhepatitis
group:
Bil.
0.001),albumin
albumin(P
(P<<0.01),
0.01),ALT
ALT (P
(P <0.001),
<0.001), AST
(P
hepatitis
group:
Bil.
(P(P
<<
0.001),
AST (P<0.01),
(P<0.01),ALP
ALP(P<0.001),
(P<0.001),INR
INR
(P
min
(P
<
0.01),
ALT
(P
<0.001),
AST
(P<0.01),
ALP
(P<0.001),
INR
(P
<0.01).HCC
vs.
cirrhotic
group:
Bil.
(P
>0.05),
<0.01).HCC vs. cirrhotic group: Bil. (P >0.05), albumin (P < 0.01), ALT (P < 0.001), AST (P < 0.01), ALP (P
<0.01).HCC vs. cirrhotic group: Bil. (P >0.05), albumin (P < 0.01), ALT (P < 0.001), AST (P < 0.01), ALP (P
>0.05),
INR
(P0.01),
< 0.01).
hepatitis
control:
Bil.
(P > 0.05),
albumin
< 0.01),
ALT (P
albumin
(P <
ALTChronic
(P < 0.001),
AST (Pvs.
< 0.01),
ALP
(P >0.05),
INR (P
< 0.01).(P
Chronic
hepatitis
vs.<0.001),
control: Bil.
>0.05),
INR
(P < 0.01).
hepatitis
vs. control: Bil. (P
> 0.05),
(P albumin
< 0.01), (P
ALT
(P <0.001),
AST
<0.01),
ALP(P(PChronic
INR
<0.01).Cirrhosisvs.
Bil.albumin
(PINR
<0.01),
< 0.01),
ALT Bil.
(P >(P
0.05),
albumin
<>0.05),
0.01), ALT
(P(P
<0.001),
AST (P <0.01),Control:
ALP (P >0.05),
(P <0.01).Cirrhosisvs.
Control:
AST
(P
<0.01),AST
ALP(P(P<0.01),
>0.05), INR(P
(P<0.01),
<0.01).Cirrhosisvs.
Control: Bil. (Pchronic
<0.01), hepatitis:
albumin (P
< (P
0.01),
ALT
(P(P
<0.001),
INR(P(P
<0.01).Cirrhosis
Bil.vs.
<0.01),
<0.01), albumin
(P < 0.01), ALP
ALT (P <0.001),
AST
<0.01),
ALP (P <0.01),vs.
INR (P <0.01).Cirrhosis
chronic
hepa(P albumin
<0.001),(PAST
(P <0.01),
(P <0.01),
(P ALP
<0.01).Cirrhosis
vs. chronic
hepatitis: Bil. (P <0.01),
< 0.01),
ALT (P ALP
< 0.001),
AST (P INR
> 0.05),
(P <0.001), INR
(P > 0.05).
titis:
Bil.
(P
<0.01),
albumin
(P
<
0.01),
ALT
(P
<
0.001),
AST
(P
>
0.05),
ALP
(P
<0.001),
INR
(P
>
0.05).
albumin (P < 0.01), ALT (P < 0.001), AST (P > 0.05), ALP (P <0.001), INR (P > 0.05).
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Table 2: Comparison
of chronic
AFP, OPN,
and AFUCirrhosis
among studied
groups
Control
hepatitis
HCC

Parameters

P. value

(n = 20)
(n = 20)hepatitis
(n = 20)
(n
= 25)
Control
chronic
Cirrhosis
HCC
Parameters
P. value
AFP (ng/ml)
68.95±18.6
456.3±153
<0.0001
(n4.48±0.29
= 20)
(n49.05±9.3
= 20)
(n
= 20)
(n = 25)
X±SD
AFP
(ng/ml)
OPN
(ng/dl) 4.48±0.29
49.05±9.3
68.95±18.6
456.3±153
<0.0001
<0.001
85.4±32
91.4±31.2
116.6±40.4
540.9±87.5
X±SD
X±SD
OPN
(ng/dl)
AFU
(U/L)
<0.001
<0.001
91.4±31.2
540.9±87.5
85.4±32
116.6±40.4
16.4±5.7
22.7±7.6
40.6±11.4
83.9±31
X±SD
X±SD
AFU
(U/L)
AFP:
Alpha fetoprotein,
was carried out between
<0.001
16.4±5.7 OPN: Osteopontin,
22.7±7.6 AFU: Alpha-L-fucosidase.
40.6±11.4LSD test83.9±31
X±SD
two groups, HCC group versus control group: AFP (P = 000), AFU (P = 0.000), OPN (P = 0.000).HCCvs.

cirrhosis: AFP (P = 000), AFU (P< 0.001), OPN (P = 0.000). HCC vs. chronic hepatitis group: AFP (P =
AFP:
Alpha
fetoprotein,
Osteopontin,
AFU: Alpha-L-fucosidase.
LSD
test was
carried two
out between
AFP:
Alpha
fetoprotein,
OPN:OPN:
Osteopontin,
AFU: Alpha-L-fucosidase.
LSD test was
carried
out between
000),
AFU
(P < 0.001),
OPN (P = 0.000).Cirrhosis
vs. controlgroup:
AFP
(P <0.01),
AFU (P < groups,
0.001), HCC
twoOPN
groups,
HCC
group
versus
control
group:
AFP
(P
=
000),
AFU
(P
=
0.000),
OPN
(P
=
0.000).HCCvs.
group
group:
(P = hepatitis:
000), AFUAFP
(P = 0.000),
OPNAFU
(P = 0.000).HCCvs.
cirrhosis:
AFP (P
= 000), AFU
(P versus
<0.01).control
Cirrhosis
vs.AFP
chronic
(P >0.05),
(P < 0.001), OPN
(P >0.05)
.Chronic
cirrhosis:
AFP (P = 000),
AFU
(P<
OPN(P>0.05),
(P = 0.000).
vs. chronic hepatitis group: AFP (P =
AFP
(P 0.001),
<0.01),
AFU
OPNHCC
(p>0.05).
hepatitisvs.
(P< 0.001),Control
OPN (Pgroup:
= 0.000).
HCC
vs. chronic
hepatitis group:
AFP
(P = 000), AFU (P < 0.001), OPN (P = 0.000).
000), AFU (P < 0.001), OPN (P = 0.000).Cirrhosis vs. controlgroup: AFP (P <0.01), AFU (P < 0.001),
Cirrhosis vs. controlgroup: AFP (P <0.01), AFU (P < 0.001), OPN (P <0.01). Cirrhosis vs. chronic hepatitis: AFP (P
OPN (P <0.01). Cirrhosis vs. chronic hepatitis: AFP (P >0.05), AFU (P < 0.001), OPN (P >0.05) .Chronic
>0.05), AFU (P < 0.001), OPN (P >0.05) .Chronic hepatitisvs. Control group: AFP (P <0.01), AFU (P>0.05), OPN
hepatitisvs. Control group: AFP (P <0.01), AFU (P>0.05), OPN (p>0.05).
(p>0.05).
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Table 3: Relation between TNM classification, AFP, AFU, and OPN within
Table
3: Relation between TNM classification, AFP, AFU, and OPN within
HCC group.
HCC group.
TNM (II)
TNM (III)

Table 3: Relation between TNM classiﬁcation, AFP, AFU, and OPN within HCC group.

Parameters
t
P
n=15 (II)
n=10 (III)
TNM
TNM
Parameters
t
P
n=10
AFP(ng/ml) n=15
4.46
<0.001
368.33 ±122.83 588.25 ±79.68
X±SD
AFP(ng/ml)
368.33 ±122.83 588.25 ±79.68 4.46 <0.001
X±SD
OPN (ng/dl)
0.91 >0.05
521.1±86.1
557.1±89.4
X±SD(ng/dl)
OPN
0.91 >0.05
521.1±86.1
557.1±89.4
X±SD
AFU (U/L)
0.69 >0.05
87.6±25.3
79.3±21.2
X±SD(U/L)
AFU
0.69 >0.05
87.6±25.3
79.3±21.2
X±SD
TNM:
(tumor,
node,
metastases),AFP:
AFP:Alpha
Alpha fetoprotein,
fetoprotein, OPN:
AFU:
Alpha-L-fucosidase
TNM:
(tumor,
node,
metastases),
OPN:Osteopontin,
Osteopontin,
AFU:
Alpha-L-fucosidase
TNM: (tumor, node, metastases), AFP: Alpha fetoprotein, OPN: Osteopontin, AFU: Alpha-L-fucosidase

Table
4:4:Diagnostic
Performanceofof
AFP,
OPN
and AFU
in diagnosis
Table
Diagnostic Performance
AFP,
OPN
and AFU
in diagnosis
of HCC.of HCC.
Table
4:
Diagnostic
Performance
of
AFP,
OPN
and
AFU
in
diagnosis
of HCC.
Variables
Cut-Off
Sensitivity Specificity PPV
NPV Accuracy

200
65%
80%
100% NPV
90.3% Accuracy
91.8%
AFP(ng/ml)
Variables
Cut-Off
Sensitivity
Specificity
PPV
170
75%
73.8%
47.9% 90.3%
90.6% 91.8%
95.3%
200
65%
80%
100%
OPN(ng/dl)
AFP(ng/ml)
170
75%
73.8%
47.9%
OPN(ng/dl)
64
70%
86.2%
60.9% 90.6%
90.3% 95.3%
82.4%
AFU (U/L)
64
70%
86.2%
60.9% 90.3% 82.4%
AFU (U/L)
AFP=200
90%
80%
58.6% 96.3% 82.4%
Combined AFP&AFU
AFU=64
AFP=200
90%
80%
58.6% 96.3% 82.4%
Combined AFP&AFU AFP=200
AFU=64
80%
80%
55.2% 92.9% 80%
Combined AFP& OPN
OPN=170
AFP=200
80%
80%
55.2% 92.9% 80%
Combined AFP& OPN AFU=64
OPN=170
100%
93.8%
83.3% 100% 95.3%
Combined OPN& AFU
OPN=170
AFU=64
100%
93.8%
83.3% 100% 95.3%
Combined OPN& AFU
AFU=64
OPN=170
Combined AFP, OPN&
100%
93.8%
83.3% 100% 95.3%
OPN =170
AFU=64
AFU
Combined
AFP, OPN& AFP=200
100%
93.8%
83.3% 100% 95.3%
OPN =170
AFU
PPV: Positive predictiveAFP=200
value, NPV: Negative predictive value, AFP: Alpha fetoprotein,
OPN:
Osteopontin,
AFU:value,
Alpha-L-fucosidase,
PPV:
Positive
predictive
NPV: Negative
predictive
value, Alpha
AFP: Alpha
fetoprotein,
PPV: Positive predictive value, NPV: Negative
predictive
value, AFP:
fetoprotein,
OPN: Osteopontin,
OPN: Osteopontin, AFU: Alpha-L-fucosidase,
AFU: Alpha-L-fucosidase,
Figure 1: ROC curve of OPN. The curves show cut-off value for OPN of
170 ng/dl, AUC was 0.8: 95%CI(0.75 - 0.95)

Figure
ROC curve
of OPN.of
TheOPN.
curves show
cut-off
value forshow
OPN of cut- Figure
Figure 2: ROC
curve of AFU.
The curves
show cut-off
value
for AFU ofshow
64 U/L, AUC
Figure
1:1: ROC
curve
The
curves
2: ROC
curve
of AFU.
The
curves
cut170 ng/dl, AUC was 0.8: 95%CI(0.75 - 0.95)
was0.87: 95% CI (0.56 -1)
off value for OPN of 170 ng/dl, AUC was 0.8:
off value for AFU of 64 U/L, AUC was0.87:
95%CI(0.75 - 0.95)
95% CI (0.56 -1)
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DISCUSSION

Patients with chronic liver disease and cirrhosis should be carefully monitored for the early
detection of HCC. AFP is the main tumor marker
of HCC, Even in patients with advanced HCC,
the AFP levels may remain normal in 15–30%
of the patients. Therefore, it is of maximum importance to identify sensitive biomarkers that
allow the prediction of HCC development at an
early stage and at the same time are easily measurable and minimally invasive (7,32). Our study
investigated the concept of a combined detection
using several markers in order to support the detection of HCC using AFP. In this study serum
levels of ALT, AST and Bilirubin were higher
in HCC group than
other groups , that was
in agreement with Bruix and Sherman (30) who
showed that the serum level of ALT and AST
were elevated in HCC especially the advanced
cases; and the difference becomes greater as the
disease progresses. Hepatocellular carcinoma
can cause either obstructive jaundice or hepatocellular jaundice(30). In current study there were
elevation of AFP levels in HCC patients compared to cirrhotic and chronic hepatitis patients,
these results were supported by Nagwa et al.(27)
who found that the mean concentration of AFP
was signiﬁcantly high in untreated patients with
HCC as compared to patients with chronic liver
disease. Marrero et al., (24) found that elevation
of AFP levels in patients with cirrhosis or exacerbations of chronic hepatitis while it may be
normal in up to 40% of patients with HCC, particularly during the early stages , this disagreement may be due to discrepancy between cases
number and stages of liver disease. In our study
there were elevation of OPN levels in cirrhotic
patients compared to chronic hepatitis patients
and healthy subjects. Urtasun et al ( 35) reported
that the OPN levels were signiﬁcantly higher
in HCV-cirrhotic patients compared to healthy
individuals. OPN expression increases in tumor
genesis, angiogenesis and in response to inﬂammation, cellular stress and injury (12). However
OPN were statistically elevated in patients with
HCC compared to patients with cirrhosis or
chronic hepatitis, these results were in accordance
with Bessa et al.(5) who found that OPN level was
signiﬁcantly higher in HCC patients group than
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than the pathological and healthy controls. The
mean value of AFU in patients of HCC in this
study was signiﬁcantly higher than those found in
patients of cirrhosis, chronic hepatitis and control,
this was in agreement with 35. Tangkijvanich et
al and Zahran et al(34,38). One possible explanation
for the increase of AFU is an increased synthesis
of proteins by tumor with a consequent increase
in fucose turnover. Grizzi et al.(15) and Ishizuka
et al.(18) demonstrated the activity of AFU was
increased in the sera of HCC patients compared
with chronic liver disease and healthy individuals. In this study we showed that HCC stage III
had signiﬁcantly high AFP more than HCC stage
II these results supported by Shian-Yang et al(31).
they reported that HCCs with high AFP had more
frequent large size (> 5 cm) and high-grade tumors as compared to those with lower AFP. In our
study there were no signiﬁcant relation between
AFU levels and tumor stages these may be due to
most of the HCC patients had an early stage tumor (60%, TNM stage II). In agreement with our
results, El-Houseiniet al(11). showed no signiﬁcant
relation between AFU and tumor size. The liver
contains various cell types that produce cytokines
and chemokines(21), which up regulate AFU in the
later stages of inﬂammation, this process is consistent with activation of a natural regulatory loop,
resulting in a gradual reduction of the potential of
blood-borne leukocytes to enter the endothelium
at the sites of current inﬂammation(2). This antiinﬂammatory immune-suppressive response may
stimulate HCC metastases. In the present study
there were no signiﬁcant difference between tumor stages and plasma OPN levels this may be
due to small number of cases specially advanced
HCC, this was not in accordance with Lee et al.(20)
who found that plasma OPN levels increased signiﬁcantly in patients with large and multiple tumors and distant metastasis. In addition, plasma
OPN levels were increased signiﬁcantly with
advanced tumor stages and with tumor recurrence. These studies suggested that plasma OPN
levels could be used as a prognostic and predictive marker for HCC(19,39, 41). OPN regulates the
transformation of normal cells to malignant cells
by induction of phosphorylation and activation
of phosphoinositide 3-kinase.This induces DNA
binding and activation of various transcription
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factors, including nuclear factor kappa-beta. The
latter helps “switching on” of genes expressing
anti-apoptotic proteins. The end-result is antiapoptosis, tumor cell growth, motility and invasion (25). In the current study for HCC diagnosis,
AFP had sensitivity 65% at cut off value 200ng/
ml this means that 35% of the studied patients
with HCC are negative for AFP.Our ﬁndings are
in concordance with reports by Bruix J (8) and
Spangenberg et al.(32) who showed AFP levels do
not discriminate between benign liver disease
and HCC. Additionally, they have poor sensitivity and speciﬁcity and vary with the etiology
of liver disease, treatment and tumor stage.We
found that the sensitivity, speciﬁcity and diagnostic accuracy of AFU at the cut-off value of
64 U/L were 70, 86.2 and 82.4%, respectively.
Montaser et al.(25) reported that 87.5 % sensitivity and 98 % speciﬁcity of AFU at 25 U/L cutoff value , at a cut-off value of 2.3005 ìmol −1
min−1, AFU yielded a sensitivity and speciﬁcity
of 90% and 97.5%, respectively(26) .In our study a
relatively different cut off values of AFU compared

to other studies mostly due to the difference in
cases number . AFU has been recommended
as a serum biomarker for HCC in some studies.
The present study shows that the concentration
of AFU is signiﬁcantly higher in patients with
HCC than patients with benign liver diseases
and control subjects; In addition, AFU recorded
70% sensitivity and 86.2% speciﬁcity showing
its validity as a diagnostic biomarker of HCC.
Therefore, AFU activity may be regarded as a
biomarker for the diagnosis of HCC. Zhao et al.
(42)
showed that, AFU may be a valuable supplementary marker in HCC detection. However, the
speciﬁcity of AFU is relatively poor, and is also
overexpressed in diabetes, pancreatitis and hypothyroidism patients. The activity of AFU is also
susceptible to ethnicity. Therefore, the clinical
value of AFU requires additional investigation.

We have been reported that the combined detection of AFP and AFU can improve the sensitivity of HCC detection to 80%, while speciﬁcity slightly not changed; this ﬁnding came
in agreement with BO Tao et al. (6). and Huang
Xingang et al. (17) they demonstrated that combined use of AFU and AFP will improve the
sensitivity and accuracy of diagnosis of primary
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hepatic carcinoma. The combined use of AFP
and AFU can improve the sensitivity, speciﬁcity and diagnostic accuracy of AFP from 70, 85
and 79.7%, respectively, to 95, 100 and 99.1%,
respectively (26). The combined detection of AFU
with other tumor markers should be commonly
used in clinical practice to improve the diagnostic sensitivity of AFU (43). In our study, plasma
OPN sensitivity, speciﬁcity and diagnostic accuracy were 75, 73.8 and 95.3%, respectively at
a cut off value 170 ng/dl. Abu El Makarem et
al.(1) who studied the diagnostic performance of
OPN level for discrimination of the HCC from
chronic liver disease and healthy subjects found
that the sensitivity, speciﬁcity, PPV and NPV
were 97.7%, 100%, 100%, 97.6% respectively
at a cut off value 300ng /ml. In the current study
the combined detection of AFP and OPN can
improve the sensitivity and speciﬁcity of HCC
detection to 80 % and 80%, respectively. Hafez
et al.(16) found that diagnostic performance of
OPN for discrimination of the HCC patients was
100% in all aspects of diagnostic performance at
a cut off value 2000pg/ml.
In this study OPN and AFU levels are elevated in HCC patients than other liver diseases,
these results suggest that OPN and AFU together
can use as diagnostic markers for HCC. In addition combined use of AFU and OPN can improve the sensitivity (100 %) and speciﬁcity
(93.8%) of HCC detection, the AFP does not
add any value to diagnosis when combined with
them. Although has to be considered AFP the
gold standard for HCC tumor markers and serve
as an important tool in the monitoring of HCC
patients, its performance in early stage of HCC
is deﬁcient(34,36). OPN is expressed by several
cell types especially by transformed malignant
cells(4), AFU activity is increased in another
diseases rather than liver diseases as diabetes (42).
Consequently, in order to improve the diagnostic
performance for HCC, the combination of AFP
with other serum tumor markers is recommended
in the diagnosis of HCC (12,41). Previous studies
have proven that a combination of serum tumor
markers had a better diagnostic performance for
HCC (12, 14, 41), to avoid misdiagnosis especially in
early stage HCC could use the combination of
AFP, OPN and AFU if they are available to decr-
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ease the false negative rate of AFP level when it
is used alone.
Conclusion: Combined detection of OPN and
AFU activity may be used as diagnostic markers
for the diagnosis of HCC. Combined detection of
AFU, OPN and AFP could improve early diagnosis of HCC and differentiate it from chronic
liver disease.
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ﺗﻘﻴﻢ ﺍﺩﺍء ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰ ﻭ ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻔﻲ ﺗﺸﺨﻴﺺ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ
ﻫﻨﺎء ﺣﺴﻨﻲ ﺍﻟﺴﻴﺪ  -ﻟﻤﻴﺎء ﻣﺤﻤﻮﺩ ﻛﺎﻣﻞ – ﻋﺒﺪﺍﻟﻤﻄﻠﺐ ﻣﺤﻤﺪ  -ﺭﻳﻬﺎﻡ ﺍﺣﻤﺪ
ﺍﻟﻤﻘﺪﻣﺔ :ﻳﻌﺘﺒﺮ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﻪ ﻭﺍﺣﺪﺍ ﻣﻦ ﺃﻛﺜﺮ ﺍﻟﺴﺮﻃﺎﻧﺎﺕ ﺍﻧﺘﺸﺎﺭﺍ ﻓﻰ ﺍﺭﺗﻔﺎﻉ ﻣﺴﺘﻮﻯ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ ﻗﺪ ﻳﺴﺎﻋﺪ ﻓﻰ
ﺗﺸﺨﻴﺺ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ ﻭﻟﻜﻦ ﻭﺟﺪ ﺍﻥ ﺣﻮﺍﻟﻲ  40%ﻣﻦ ﻣﺮﺿﻰ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ ﻳﻜﻮﻥ ﻣﺴﺘﻮﻯ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ
ﻃﺒﻴﻌﻰ ﺍﻭ ﻳﻘﺘﺮﺏ ﺍﻟﻰ ﻧﻔﺲ ﺍﻟﻤﺴﺘﻮﻱ ﺍﻟﻤﻮﺟﻮﺩ ﻓﻰ ﺍﻟﺤﺎﻻﺕ ﺍﻻﺧﺮﻱ ﻟﻤﺮﺿﻰ ﺍﻟﻜﺒﺪ ﻣﺜﻞ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻤﺰﻣﻦ ﻭﺍﻟﻔﻴﺮﻭﺳﻰ.ﻭﻗﺪ ﻟﻮﺣﻆ
ﺯﻳﺎﺩﺓ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰ ﻭﺯﻳﺎﺩﺓ ﻣﺴﺘﻮﻯ ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻓﻰ ﻤﺮﺿﻰ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ .ﺍﻟﻐﺮﺽ ﻣﻦ ﺍﻟﺒﺤﺚ :ﺗﻘﻴﻢ ﺃﺩﺍءﺍﻧﺰﻳﻢ
ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰﻭﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻓﻰ ﺘﺸﺨﻴﺺ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ ﺍﻟﻨﺎﺗﺞ ﻋﻦ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻔﻴﺮﻭﺳﻰ )ﺳﻲ( .ﻃﺮﻳﻘﺔ ﺍﻟﺒﺤﺚ :ﻭﻗﺪ ﺷﻤﻠﺖ
ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺧﻤﺴﺔ ﻭﻋﺸﺮﻳﻦ ﻣﺮﻳﻀﺎ ﻣﺼﺎﺑﻮﻥ ﺑﻔﻴﺮﻭﺱ )ﺱ( ﻭﻳﻌﺎﻧﻮﻦ ﺒﺎﻭﺭﺍﻡ ﻓﻰ ﺍﻟﻜﺒﺪ,ﻋﺸﺮﻳﻦ ﻣﺮﻳﻀﺎ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺇﻟﺘﻬﺎﺏ ﻣﺰﻣﻦ ﺑﺎﻟﻜﺒﺪ ﻧﺎﺗﺞ
ﻋﻦ ﺍﻹﺻﺎﺑﻪ ﺑﻔﻴﺮﻭﺱ )ﺳﻲ( ,ﻋﺸﺮﻳﻦ ﻣﺮﻳﻀﺎ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺗﺸﻤﻊ ﺍﻟﻜﺒﺪ ﻧﺎﺗﺞ ﻋﻦ ﺍﻹﺻﺎﺑﻪ ﺑﻔﻴﺮﻭﺱ )ﺳﻲ( ﺑﺎﻻﺿﺎﻓﺔ ﺍﻟﻰ ﻋﺸﺮﻳﻦ ﻣﻦ ﺍﻻﺷﺨﺎﺹ
ﺍﻻﺻﺤﺎء ﻇﺎﻫﺮﻳﺎ ﻭﻗﺪ ﺗﻢ ﻋﻤﻞ ﻓﺤﺺ ﺇﻛﻠﻴﻨﻴﻜﻲ ﺷﺎﻣﻞ ﻣﻊ ﻋﻤﻞ ﺍﻟﻔﺤﻮﺻﺎﺕ ﺍﻟﻤﻌﻤﻠﻴﺔ ﺍﻟﺘﺎﻟﻴﺔ :ﻭﻇﺎﺋﻒ ﻛﺒﺪ ،ﺻﻮﺭﺓ ﺩﻡ ﻛﺎﻣﻠﺔ ،ﻧﺴﺒﺔ ﺳﻴﻮﻟﺔ ﺑﺎﻟﺪﻡ
ﻭ ﺩﻻﺋﻞ ﺍﻟﻔﻴﺮﻭﺳﺎﺕ ﺍﻟﻜﺒﺪﻳﺔ )ﺍﻟﻔﻴﺮﻭﺱ ﺍﻟﻜﺒﺪﻱ ”ﺱ“( ﻭﺩﻻﻻﺕ ﺍﻷﻭﺭﺍﻡ ﻣﺜﻞ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ ﻭﺗﻘﺪﻳﺮ ﻣﺴﺘﻮﻯ ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻭ ﻗﻴﺎﺱ
ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰ ﻟﻜﻞ ﺍﻻﺷﺨﺎﺹ ﺍﻟﻤﺪﺭﺟﻴﻦ ﻓﻰ ﻫﺬﺓ ﺍﻟﺪﺭﺍﺳﺔ .ﺍﻟﻨﺘﺎﺋﺞ • :ﺇﺭﺗﻔﺎﻉ ﺫﻭ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻟﻤﺴﺘﻮﻯ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ ﻭ
ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻭﺯﻳﺎﺩﺓ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰﻓﻰ ﺣﺎﻻﺕ ﺍﻭﺭﺍﻡ ﺍﻟﻜﺒﺪ ﻣﻘﺎﺭﻧﺔ ﺑﻤﺮﺿﻰ ﺇﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪ ﺍﻟﻤﺰﻣﻦ ﻭ ﺗﺸﻤﻊ ﺍﻟﻜﺒﺪ ﻭﺍﻟﻤﺠﻤﻮﻋﺔ
ﺍﻟﻀﺎﺑﻄﺔ  • .ﺇﺭﺗﻔﺎﻉ ﺫﻭ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻟﺰﻳﺎﺩﺓ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰﻓﻰ ﺗﺸﻤﻊ ﺍﻟﻜﺒﺪ ﻣﻘﺎﺭﻧﺔ ﺑﺈﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪ ﺍﻟﻤﺰﻣﻦ ﻣﻊ ﻋﺪﻡ ﻭﺟﻮﺩ ﻓﺎﺭﻕ
ﻭﺍﺿﺢ ﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺘﻴﻦ ﺑﺎﻟﻨﺴﺒﺔ ﻟﻜﻼ ﻣﻦ ﻟﻤﺴﺘﻮﻯ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ ﻭ ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ • ﺇﺭﺗﻔﺎﻉ ﺫﻭ ﺩﻻﻟﺔ ﺇﺣﺼﺎﺋﻴﺔ ﻟﻤﺴﺘﻮﻯ
ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ ﻭ ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻭﺯﻳﺎﺩﺓ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰﻓﻰ ﺣﺎﻻﺕ ﺗﺸﻤﻊ ﺍﻟﻜﺒﺪ ﻣﻘﺎﺭﻧﺔ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ • ﺇﺭﺗﻔﺎﻉ
ﺍﻟﻘﻴﻤﺔ ﺍﻟﺘﺸﺨﻴﺼﻴﺔ ﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻭﺯﻳﺎﺩﺓ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰﻣﻘﺎﺭﻧﺔ ﺑﺎﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ • .ﺯﻳﺎﺩﺓ ﺍﻟﺪﻗﺔ ﻭﺍﻟﺤﺴﺎﺳﻴﺔ ﻓﻲ ﺗﺸﺨﻴﺺ
ﻣﺮﺽ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻋﻨﺪ ﺇﺳﺘﺨﺪﺍﻡ ﻛﻼ ﺍﻟﺪﻻﻟﺘﻴﻦ ﻣﻌﺎ ) ﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ،ﻭﻗﻴﺎﺱ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰ( ﻣﻘﺎﺭﻧﺔ ﺑﺈﺳﺘﺨﺪﺍﻡ ﻛﻞ ﻣﻨﻬﻤﺎ ﻋﻠﻰ
ﺣﺪﺓ .ﺍﻹﺳﺘﻨﺘﺎﺝ  :ﻣﻦ ﻫﺬﻩ ﺍﻟﻨﺘﺎﺋﺞ ﻧﺴﺘﺨﻠﺺ ﺍﻧﻪ ﻳﻤﻜﻦ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻻﻭﺳﺘﻴﻮﺑﻮﻧﺘﻴﻦ ﻭ ﻗﻴﺎﺱ ﻧﺸﺎﻁ ﺍﻧﺰﻳﻢ ﺍﻟﻔﺎﻓﻴﻮﻛﻴﺪﻳﺰﻣﻌﺎ ﻛﺪﻻﻟﺔ ﺗﺸﺨﻴﺼﻴﺔ ﺟﻴﺪﺓ
ﻟﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ .ﻭﺍﻋﺘﻤﺎﺩﺍ ﻋﻠﻰ ﺩﺭﺍﺳﺎﺕ ﺳﺎﺑﻘﺔ ﻳﻔﻀﻞ ﺍﺿﺎﻓﺔ ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﺠﻨﻴﻨﻰ ﺍﻟﻔﺎ ﺍﻟﻴﻬﻤﺎ ﻟﺘﺤﺴﻴﻦ ﺍﻟﻘﺪﺭﺓ ﻋﻠﻰ ﺍﻻﻛﺘﺸﺎﻑ ﺍﻟﻤﺒﻜﺮﻟﻠﻤﺮﺽ.
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SERUM MATRIX METALLOPROTEINASE-9 (MMP-9), TISSUE
INHIBITOR OF METALLOPROTEINASE-1
(TIMP-1) AND TRANSFORMING GROWTH FACTOR-β1 (TGF-β1) IN
BRONCHIAL ASTHMA
Neveen Abd El-Moneum Hassan*, Aliaё Abd-Rabou Mohamed-Hussein**,
Ebtsam F. Mohammed*, Omnia Abd El-Moneum Mohamed*
and Manal Mohamed Tammam Mahmoud*.
ABSTRACT
Rationale: Asthma is a chronic inﬂammatory disorder of the airways in which many cells and cellular elements play a
role. Remodeling is assumed to result in persistent airﬂow limitation and airway hyper-responsiveness. Assessment of airway
remodeling by analysis of blood and sputum remodeling markers has been developed that is minimally invasive and bypass
tissue biopsy. Aim of the work: To evaluate the usefulness of estimation of serum MMP-9, TIMP-1and TGF-β1 as noninvasive
markers of airway remodeling in patients with bronchial asthma. Patients and Methods: The study included 68 adult asthmatic patients and 20 apparently healthy subjects as controls. The patients group was classiﬁed according to different levels
of asthma control in the last three months into controlled asthma 29 patients, and uncontrolled asthma 39 patients. According
to asthma severity into mild 14 patients, moderate 25 patients and severe 29 patients and according to disease duration, less
than 5 years 34 patients and more than 5 years 34 patients. Blood samples were taken to estimate the serum levels ofMMP-9,
TIMP-1and TGF-β1 for all studied groups. Pulmonary function tests were done for patients only. Results: The serum levels
of MMP-9, TIMP-1, MMP-9/TIMP-1 ratio and TGF- β1 were signiﬁcantly higher in the patients group than controls and in
patients with uncontrolled asthma compared to patients with controlled asthma (P <0.001 for each). Results also revealed
that MMP-9, TIMP-1, MMP-9/TIMP-1 ratio and TGF-β1 show signiﬁcantly increased levels with increasing degree of asthma
severity (P <0.001, P <0.001, P <0.05 and P >0.001 respectively). Concerning the relation between duration of asthma and
remodeling parameters our results revealed that serum levels of MMP-9, TIMP-1 and TGF-β1 were signiﬁcantly higher in
patients with disease duration more than 5 years than in those with disease duration less than 5 years (P<0.001 for each). Pulmonary function tests, forced vital capacity (FVC%), forced expiratory volume in the ﬁrst second (FEV1%) and FEV1/FVC%
were signiﬁcantly lower in patients with uncontrolled asthma than in patients with controlled asthma (P <0.01 for each) and in
patients with asthma duration more than 5 years than with asthma duration less than 5 years (P <0.001 for each). Correlation
studies revealed signiﬁcant positive correlation between studied parameters with each other (P <0.001 for each). Also, signiﬁcant negative correlation between studied parameters and pulmonary function tests showed (P <0.001 for each). Conclusion:
Serum MMP-9, TIMP-1, MMP-9/TIMP-1 ratio and TGF-β1 could be considered as non-invasive markers of airway remodeling that can bypass biopsy sampling. Also serum sample is easily handled and not subjected to technical error as sputum or
bronchoalveolar lavage ﬂuid.

INTRODUCTION
Asthma and related atopic syndromes have
emerged as major public health concerns, and
studies from around the world suggest that the
incidence and prevalence of asthma began to rise
more than two decades ago with no signs that
these disturbing trends may be reversing. Asthma is characterized by episodic dyspnea, lung
inﬂammation, and in some patients, progressive
irreversible airway dysfunction (23,61).
Airway remodeling encompasses the structural alterations in asthmatic compared with nor-

mal airways. Airway remodeling in asthmatic patients involves a wide array of pathophysiologic
features, including epithelial changes, increased
smooth muscle mass, increased numbers of activated ﬁbroblasts, myoﬁbroblasts, subepithelial
ﬁbrosis, and vascular changes. Multiple cytokines, chemokines, and growth factors released
from both inﬂammatory and structural cells in
the airway tissue create a complex signaling environment that drives these structural changes(1,61).
However, investigations have changed our understanding of asthma from a purely inﬂammatory disease to a disease in which both inﬂam-
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matory and structural components are equally
involved (1).
Matrix metalloproteinases (MMPs) and their
inhibitors, �ssue inhibitors of metalloproteinases
(TIMPs) are thought to contribute to the pathogenesis of asthma via their inﬂuence on the function
and migration of inﬂammatory cells as well as
matrix deposition and degradation. TIMPs inactivate MMPs by binding them in a 1:1 fashion.
Thus, an increase in the molar ratio of MMP/
TIMP may favor tissue injury, while the reverse
could be associated with increased ﬁbrosis (18,15).
It is possible that the increased levels of TIMP-1
observed in asthmatics may represent an endogenous protective mechanism to down-regulate
the proteolytic activity of MMPs in lung parenchyma or that an excess of TIMP-1 could lead
to airway ﬁbrosis(43). MMP-9 is the predominant
MMP in asthma, and its expression is enhanced
when patients have spontaneous exacerbations or
in response to local instillation of allergen in the
airway. After acute inﬂammation had resolved,
MMP-9 levels returned toward normal(43,15).
Transforming growth factor-β (TGF-β), a
pro-ﬁbrotic cytokine, plays an important role
in promoting the structural changes of airway
remodeling. TGF-β effects on the proliferation,
differentiation and extracellular matrix (ECM)
metabolism of airway structural cells. Furthermore, it decreases synthesis of enzymes that
degrade the ECM, namely matrix metalloproteinase (MMPs) and increases the production of
proteins that inhibit enzymes that degrade the
ECM (40,47,50). Clinicians should consider airway
remodeling in all subjects with asthma. Fixed
airﬂow obstruction is regarded to be a late and
irreversible manifestation of airway remodeling.
For this reason, even without reliable and easily
available tools to conﬁrm the presence of remodeling, clinicians should adjust allergic airway
therapy to prevent development or worsening of
airway and tissue remodeling (9,40). Assessment of
airway remodeling by analysis of blood and sputum remodeling markers (MMP-9, TIMP-1 and
TGF-β1) has been developed that is minimally
invasive and bypass tissue biopsy (9).
Aim of the work
1-

Determination of serum levels of MMP-

9, TIMP-1 and TGF-β1 in asthmatic patients
with different degree of asthma severity, control
and disease duration.
2- Study the correlation between serum
levels of these parameters and pulmonary function tests (FVC, FEV1 and FEV1/FVC ratio).
3- Evaluate the usefulness of these parameters as noninvasive markers of airway remodeling in bronchial asthma.
PATIENTS AND METHODS
This study included 68 asthmatic patients attending Assiut University Hospital, Chest Outpatient Clinic, their ages ranged from (18-64 years)
and 20 apparently healthy subjects, age and sex
matched as control group. Patients were diagnosed as bronchial asthma according to the Global Initiative for Asthma (GINA) criteria and also
they were classiﬁed according to different levels
of asthma control in the last three months(25) into
controlled asthma (day time symptoms < twice
per week, no nocturnal symptoms, no limitations of activities and need to reliever < twice
per week) 29 patients, and uncontrolled asthma
(day time symptoms > twice per week, nocturnal
symptoms, limitations of activities and need to
reliever > twice per week) 39 patients. According to asthma severity, the patients were divided
into mild (FEV1 > 65%) 14 patients, moderate
(FEV1 50-65 %) 25 patients and severe (FEV1
<50) 29 patients (7), and according to disease duration into less than 5 years 34 patients and more
than 5 years 34 patients.
The following are considered as exclusion
criteria postoperative period, acute coronary artery disease, collagen diseases, cancers, chronic
renal failure, chronic liver disease, pregnancy
and smoking. Patients who received any systemic corticosteroid therapy in the last three months
were also excluded.
All patients and controls included in this
study were subjected to the following:
•
Careful history taking and clinical examination.
•
Chest X-Ray and pulmonary function
tests as forced vital capacity (FVC), forced expiratory volume in the ﬁrst second (FEV1) and
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FEV1/FVC ratio were done for patients only.
•
Blood samples were taken and serum
was separated for all patients and controls and
subjected to the following investigations:
Routine investigations
•

Peripheral haemogram on micros 60.

•
Serum glucose level, liver and kidney function tests on Hitachi 911- Boehringer
Mannheim.
Special investigations
•
Serum levels of MMP-9, TIMP-1 and
TGF-β1 were determined by sandwich enzymelinked immunosorbent assay (ELISA) by using
R&D system quantikine kit catalog no. DMP
900. And DTM 100 for MMP-9, TIMP-1 respectively, purchased from R & D system USA,
and by using DRG TGF-β1 ELISA kit catalog
no. EIA 1864, purchased from DRG diagnostic,
Germany.
Statistical analysis
Data entry and analysis were done by using
SPSS software v.17 (Chicago USA).
Continuous values were described by
mean and standard deviation. Univariate analysis for determining the difference of laboratory
variables between studied groups was performed
using student’s T test for continuous variables.
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The Analysis Of Variance (ANOVA) was
used in determining the difference of laboratory
variables in cases where there are more than two
groups.
Correlations among the studied variables
were tested by Spearman’s correlation coefﬁcient. Difference was statistically signiﬁcant if
P-value was less than 0.05.
RESULTS
Table (1), Figure (1) show that the serum levels (mean ±SD) of MMP-9, TIMP-1, MMP9/TIMP-1 ratio and TGF- β1 in the patients
group were (1181±394ng/ml, 569±126ng/ml,
2.04±0.32 and 26.69±3.35 pg/ml respectively)
and were signiﬁcantly higher than in controls
(538 ± 155ng/ml, 345±71ng/ml, 1.56±0.35 and
14.45±3.36 pg/ml respectively) with P <0.001
for each.
Table (2), Figure (2) show that the serum
levels (mean ±SD) of MMP-9, TIMP-1, MMP9/TIMP-1 ratio and TGF-β1 in uncontrolled
asthma patients (1425±309ng/ml, 635±88 ng/
ml, 2.23±0.28 and 28.29±2.69pg/ml respectively) were signiﬁcantly higher than controlled
asthma group (853±219ng/ml, 480±114ng/ml,
1.78±0.15 and 24.53±2.94 pg/ml respectively)
with P <0.001 for each.
Table(3), Figure(3) show that the mean ±SD of

Fig.(1): Serum levels of MMP-9, TIMP-1and TGF-β1 in patients and control groups.

66

Hassan, N. A., et al.
Table (1) Serum levels of matrix metalloproteinase-9 (MMP-9), tissue inhibitor of matrix metalloproteinase-1 (TIMP-1), (MMP-9/TIMP-1) ratio and transforming growth factor-β1 (TGF- β1) in control
and patients groups.
Control group
(n= 20)

Patients group
(n= 68)

Range

320 – 890

550 – 2000

Mean ± SD

538 ± 155

1181 ± 394

Range

210 – 470

320 – 810

Mean ± SD

345 ± 71

569 ± 126

1.1 - 2.3

1.5 - 2.6

1.56 ± 0.35

2.04 ± 0.32

9.0 - 20.5

20.5 - 33.5

14.45 ± 3.36

26.69 ± 3.35

Items

P-value

MMP-9 (ng/ ml)
<0.001***

TIMP-1 (ng/ ml)
<0.001***

MIMP-9 / TIMP-1Ratio
Range
Mean ± SD

<0.001***

TGF- β1 (pg/ ml)
Range
Mean ± SD

Independent samples t-test
** Statistical signiﬁcant differences (P <0.01)

<0.001***

* Statistical signiﬁcant differences (P < 0.05)
*** Statistical signiﬁcant differences (P < 0.001)

Table (2): Serum levels of matrix metalloproteinase-9 (MMP-9), tissue inhibitor of matrix metalloproteinase-1 (TIMP-1), (MMP-9/ TIMP-1) ratio and transforming growth factor- β1 (TGF- β1) in patients
with controlled asthma and uncontrolled asthma groups.
Items

controlled asthma (n= 29)

uncontrolled asthma (n= 39)

P-value

MMP-9 (ng/ ml)
Range

550 – 1190

900 – 2000

Mean ± SD

853 ± 219

1425 ± 309

Range

320 – 670

450 – 810

Mean ± SD

480 ± 114

635 ± 88

1.5 - 2.2

1.6 - 2.6

1.78 ± 0.15

2.23 ± 0.28

<0.001***

TIMP-1 (ng/ ml)
<0.001***

MMP-9 / TIMP-1 Ratio
Range
Mean ± SD

<0.001***

TGF- β1 (pg/ ml)
Range
Mean ± SD

20.5 - 29.0

24.5 - 33.5

24.53 ± 2.94

28.29 ± 2.69

<0.001***

Independent samples t-test

pulmonary function tests were signiﬁcantly lower
in patients with uncontrolled asthma FVC%,
FEV1% and FEV1/FVC % (55.62±31.13 ,
42.46±25.19 and 58.33±33.57 respectively) than
in patients with controlled asthma (75.38±7.69,
59.97±11.91 and 78.79 ±9.26 respectively)(P
<0.01 for each) .
Table (4), Figure(4) show that the serum

levels (mean ±SD) of MMP-9, TIMP-1, MMP-9/
TIMP-1 ratio and TGF-β1 showed signiﬁcantly
increased levels with increasing degree of asthma
severity, mild asthma were (800±318 ng/ml , 418
± 97 ng/ml , 1.86 ± 0.28 and 22.93 ± 2.59 pg/ml
respectively) moderate asthma were (1229±330
ng/ml, 568 ±107 ng/ml , 2.03 ±0.32 and 27.04
±2.43) and severe asthma were (1323 ±367 ng/
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Fig.(2): Serum levels of MMP-9, TIMP-1 and TGF-β 1 in patients with controlled asthma and uncontrolled
asthma groups.
Table (3): Forced vital capacity (FVC %), forced expiratory volume in one second (FEV1%) and (FEV1/
FVC %) in patients with controlled asthma and uncontrolled asthma groups.
Items
FVC:%
Range
Mean ± SD

Controlled asthma
(n= 29)

Uncontrolled asthma
(n= 39)

65 – 88

0 – 80

75.38 ± 7.69

55.62 ± 31.13

40-80

0-68

59.97±11.91

42.46±25.19

61 – 91
78.79 ± 9.26

0 – 89
58.33 ± 33.57

P-value
<0.01**

FEV1:%
Range
Mean ± SD
FEV1/ FVC:%
Range
Mean ± SD

Independent samples t-test

<0.01**

<0.01**

Fig. (3): Pulmonary function tests [FVC%, FEV1% and FEV1/FVC%] in patients with controlled and
uncontrolled asthma groups.
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Table (4): Serum levels of matrix metalloproteinase-9 (MMP-9), tissue inhibitor of matrix metalloproteinase-1 (TIMP-1), (MMP-9/TIMP-1) ratio and transforming growth factor- β1 (TGF- β1) in patients
group according to disease severity.
Items
MMP-9 (ng/ ml)
Range
Mean ± SD
TIMP-1 (ng/ ml)
Range
Mean ± SD
MMP-9 / TIMP-1 Ratio
Range
Mean ± SD
TGF- β1 (pg/ ml)
Range
Mean ± SD

ANOVA test

FEV1% (Disease severity)
Mild
Moderate
> 65%
50 – 65%
(n= 14)
(n= 25)

Severe
< 50%
(n= 29)

P-value

570 – 1450
800 ± 318

550 – 1970
1229 ± 330

870 – 2000
1323 ± 367

<0.001***

320 – 610
418 ± 97

320 – 750
568 ± 107

530 – 810
643 ± 81

<0.001***

1.51 - 2.4
1.86 ± 0.28

1.55 - 2.53
2.03 ± 0.32

1.57 - 2.64
2.15 ± 0.32

< 0.05*

20.5 – 28
22.93 ± 2.59

20.5 - 31.5
27.04 ± 2.43

23.5 - 33.5
28.21 ± 3.02

< 0.001***

Fig. (4): Serum levels of MMP-9, TIMP-1 and TGF-β1 in patients with mild, moderate and severe asthma
groups.
Table (5) Serum levels of matrix metalloproteinase-9 (MMP-9), tissue inhibitor of matrix metalloproteinase1 (TIMP-1), (MMP-9/TIMP-1) ratio and transforming growth factor-β1 (TGF- β1) in patients groups
with asthma duration (<5yrs.) and (>5yrs.).
Items
MMP-9 (ng/ ml)
Range
Mean ± SD
TIMP-1 (ng/ ml)
Range
Mean ± SD
MMP-9 / TIMP-1 Ratio
Range
Mean ± SD
TGF- β1 (pg/ ml)
Range
Mean ± SD

Independent samples t-test

< 5 years
(n= 34)

Duration

>5 years
(n= 34)

550 – 1750
1016 ± 356

870 – 2000
1346 ± 363

320 – 720
497 ± 121

51 0- 810
641 ± 82

1.51 - 2.64
2.00 ± 0.32

1.55 - 2.63
2.07 ± 0.33

20.5 - 30.5
25.09 ± 3.04

23.5 - 33.5
28.29 ± 2.87

P-value
<0.001***
<0.001***
> 0.05
<0.001***
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Fig. (5): Serum levels of MMP-9, TIMP-1 and TGF-β 1 in patients with asthma duration (<5yrs.) and
(>5yrs.).

ml, 643 ±81ng/ml , 2.15 ±0.32 and 28.21 ±3.02
pg/ml respectively ( P < 0.001, P <0.001, P <
0.05 and P < 0.001 respectively).
Table (5), Figure (5) show that the serum levels (mean ±SD) of MMP-9, TIMP-1 and TGF-β1
in patients with disease duration (>5yrs) (1346
±363 ng/ml, 641 ±82 ng/ml and 28.29 ±2.87
pg/ml) were signiﬁcantly higher than in patients
with disease duration (<5yrs) (1016 ±356 ng/ml,
497 ±121 and 25.09 ±3.04 pg/ml) (P <0.001 for

each).
Table (6), Figure (6) show that (mean ±SD)
of pulmonary function tests (FVC%, FEV1%
and FEV1/FVC %) were signiﬁcantly lower in
patients with asthma duration (>5yrs) (50.18%
± 30.70, 34.35% ± 21.68 and 50.24% ± 31.19
respectively) than in patients with asthma duration (<5yrs) (77.91% ± 4.90, 65.50% ± 5.99
and 83.88% ± 4.99 respectively) (P<0.001 for
each).

Table (6): Forced vital capacity (FVC%), forced expiratory volume in one second (FEV1%) and (FEV1/
FVC%) in patients with asthma duration (<5 years) and (> 5 years).
Items

Duration

<5 years

> 5 years

70 – 88

0 – 76

77.91 ± 4.90

50.18±30.70

43 – 80

0 – 64

65.50 ± 5.99

34.35±21.68

(n= 34)

FVC:%
Range
Mean ±
SD
FEV1:%
Range
Mean ±
SD
FEV1
/
FVC %:
Range
Mean ±
SD

(n= 34)

P-value
<0.001***

<0.001***

<0.001***
61 – 91

0 – 86

83.88 ± 4.99

50.24±31.19
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Fig (6): FVC%, FEV1% and FEV1/FVC% in patients groups with asthma duration (<5yrs.) and (>5yrs.).

Correlation Study

P <0.001) (Figure 9).

Correlation of the studied parameters with
each other showed

Correlation of the studied parameters with
pulmonary function test showed

Positive correlation between MMP-9 with
TIMP-1 and TGF-β1 (r=0.934, P <0.001 and
r=0.850, P <0.001 respectively) (Figure 7-8) as
well as between TIMP-1 and TGF-β1 (r=0.863,

Negative correlation between FEV1% with
MMP-9, TIMP-1 and TGF-β1 (r= - 0.604, P
<0.001, r= -0.742, P <0.001, and r= -0.692, P

Fig. (7): Positive correlation between
MMP-9 and TIMP-1

<0.001

respectively) (Figure 10-12).

Fig.(8): Positive correlation between MMP-9 and TGF-β1.
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Fig. (9): Positive correlation between TIMP-1 and
TGF-β1.

Fig.(10) Negative correlation between (FEV1%)
and MMP-9.

Fig.(11): Negative correlation
FEV1% and TIMP-1.

between

Fig. (12): Negative correlation between
FEV1% and TGF-β1
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DISCUSSION
Asthma is a chronic inﬂammatory disorder of
the airways. The chronic inﬂammation is associated with airway hyper-responsiveness that leads
to recurrent episodes of wheezing, dyspnea,
breathlessness, chest tightness and coughing,
particularly at night or in the early morning (4,26).
These episodes are usually associated with widespread, but variable, airﬂow obstruction within
the lung that is often reversible either spontaneously or with treatment (25,61). Airway remodeling
is clinically deﬁned as persistent airﬂow obstruction despite aggressive anti-inﬂammatory therapies. It also leads to a decrease in lung function,
and airway hyper-responsiveness (1,61).
In this study the serum levels of matrix metalloproteinase-9 (MMP-9), tissue inhibitor of
matrix metalloproteinase-1 (TIMP-1), matrix
metalloproteinase-9/tissue inhibitor of matrix
metalloproteinase-1 (MMP-9/TIMP-1) ratio and
transforming growth factor-β1 (TGF-β1) were
estimated in asthmatic patients with varying degree of disease severity, asthma control and disease duration as markers of airway remodeling.
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higher than those of healthy controls. These ﬁndings suggest that an increase in the serum MMP9 level may indicate a defect in ECM homeostasis even in stable asthmatic children and perhaps
propose MMP-9 as a noninvasive marker of inﬂammation and remodeling in asthma. Slightly
increased TIMP-1 levels may indicate homeostasis of a repair process (21).
Bronchial tissue expression of MMP-9 and
BAL level were higher in asthmatic patients and
it was signiﬁcantly increased with increased severity also MMP-9 tissue expression was strongly inversely correlated with spirometric parameters (22).
In accordance with our results Higashimoto et
al., Gujin et al., Mohamed et al. (30,28, 43) showed
that serum TIMP-1 concentrations of asthmatic
patients were signiﬁcantly higher than those of
the control subjects.

The current study revealed that the serum
levels of MMP-9, TIMP-1, and MMP-9/TIMP1 ratio were signiﬁcantly higher in the patients
group compared to that of controls.

Bergeron and Boulet(8) reported that MMP9 levels were signiﬁcantly higher in the sputum
of asthmatic patients compared with control
subjects, but TIMP-1 levels were similar to
those found in healthy control subjects. Kim et
al., Karakoc et al.,(36,33) reported that levels of
MMP-9 and TIMP-1 in BAL ﬂuid and exhaled
breath condensate were signiﬁcantly higher in
asthmatic patients than control group.

In asthma, the potentially most important
members of remodeling markers are MMP-9
and TIMP-1. MMP-9 is an important MMPs
found commonly in asthma. It contributes to
altered extracellular matrix turnover, inﬂux of
proinﬂammatory cells, epithelial repair, and
angiogenesis(37). Basement membrane degeneration by MMP-9 and other proteinases may occur in the early phase of asthma exacerbation (58).
Over-expression of TIMP-1 causes deposition of
ECM and thickening of basement membrane by
inhibiting degradation of ECM (53,3).

In consistent with our study Mohamed et
al.,(43) reported that MMP-9/TIMP-1 ratio was
increased in asthmatic patients compared to control subjects. On contrary Kelly and Jarjour Mats
umoto et al.,(34,41) reported that the ratio of
MMP-9/TIMP-1 in asthmatics was lower than in
control subjects and correlates with the degree
of airway obstruction and increased airway wall
thickness, suggesting that lower MMP-9/TIMP1 ratios may be associated with a proﬁbrotic
environment with reduced extracellular matrix
turnover leading to airway remodeling.

In agreement with our results (Cataldo,et
al.,(16) , Simpson et al.,(52), Mohamed et al.,(43)
reported that serum levels of MMP-9 were increased in asthma compared with those seen in
healthy control subjects. Dogu et al., Hong et al.,
Zhang et al.,( 21, 31,61) reported that serum MMP9 levels of asthmatic children were signiﬁcantly

To study the effect of asthma exacerbation on
the studied parameters our results revealed that
the serum levels of MMP-9, TIMP-1, and MMP9/TIMP-1 ratio were signiﬁcantly higher in patients with uncontrolled asthma than in patients
with controlled asthma.
In agreement with our results Mohamed et
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(43,15, 23)
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al.,Castano et al., Felsen et al.
reported
that serum MMP-9 level was increased in asthma exacerbation and after allergenic challenge
and decreased by corticosteroids. Also Rivera
et al., (49) reported that the circulating and sputum MMP-9 concentrations were increased in
patients with asthma exacerbations compared
with patients with stable asthma. This increased
activity may be related to exaggerated airway
inﬂammation and airway remodeling. Circulating MMP-9 levels may therefore reﬂect a “spill
over” of MMP-9 produced in the airways. In this
context, MMP-9 may be a potential target for the
management of exacerbations of asthma. In contrast, Boulay etal.,Mattos etal.,Rivera etal.,(11,42,49)
reported that there were no signiﬁcant differe
nces in the TIMP-1 concentrations, suggesting that MMP-9 plays a role in the pathophysiology of asthma exacerbations.

patients with mild asthma. These ﬁndings may
indirectly indicate the involvement of MMP-9 in
airway remodeling process in patients with severe asthma who have an irreversible component
of airway narrowing. Therefore, MMP-9 level
measurements could be proposed as a useful tool
to determine one of the aspects of disease severity (57).

Tanaka et al., Kelly et al.,(54, 35) found that an
imbalance between MMPs and TIMPs was present in acute asthma or following allergen challenge with an excess of MMP-9 implying a high
ratio of MMP-9/TIMP-1 on exacerbation before
treatment, meaning that airway tissue destruction
and, over time with corticosteroid treatment, the
TIMP-1 levels rose, dropping the ratio of MMP9/TIMP-1. It was suggested that overproduction
of MMP-9 and TIMP-1 in acute asthma might
contribute to airway tissue remodeling and that
TIMP-1 production might not be suppressed by
glucocorticosteroids.

It is generally accepted that chronic inﬂammation leads to airway remodeling in patients with
asthma and this may contribute to irreversible
airﬂow obstruction in affected individuals(12,45).

This study revealed that serum levels of
MMP-9, TIMP-1 and MMP-9/ TIMP-1 ratio
were signiﬁcantly increased with increasing
asthma severity.
In consistent with our results, Dar et al.,
Ventura et al (20,57) reported that serum levels of
MMP-9 and TIMP-1 increased signiﬁcantly with
increasing disease severity in asthmatic patients.
In contrast Belleguic et al.,(5) found that no difference was found in TIMP-1 levels in plasma.
MMP-9 levels in sputum from patients with
severe asthma, particularly those with irreversible airway obstruction, were even higher when
compared with either healthy subjects or patients
with mild asthma. However no signiﬁcant difference was seen between normal subjects and

Furthermore, Gueders et al.,(27) speculated
that the MMP-9/TIMP-1 ratio in sputum of acute
severe asthmatics may be higher than in the other groups.
Concerning the relation between duration of
asthma and studied remodeling parameters our
results revealed that serum MMP-9 and TIMP-1
were signiﬁcantly higher in patients with disease
duration > 5 years than in those with disease duration < 5 years .

Children with persistent asthma had signiﬁcantly increased serum MMP-9 levels compared
to children who were diagnosed with asthma for
the ﬁrst time (19).
Bergeron et al., (10) reported that the duration
of asthma has been associated with reduced lung
function, increased airway hyper-responsiveness (AHR) and asthma symptoms, as well as
greater use of medications. The remodeling process has been proposed to explain these features.
The Childhood Asthma Management Program
(CAMP) study demonstrated an association between asthma duration and reduced lung function, higher AHR; greater asthma symptomatology. These observations may be related to airway remodeling.
Asthma is a chronic inﬂammatory disease
of the airway. Pathological repair of chronic inﬂammation leads to airway remodeling. Transforming growth factor-β (TGF-β), a proﬁbrotic
cytokine, plays an important role in promoting
the structural changes of airway remodeling.
TGF-β effects on the proliferation, differentiation and extracellular matrix (ECM) metabolism
of airway structural cells (40,47).
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In this study the serum level of TGF-β1 was
signiﬁcantly higher in the patients group than in
the control group. In agreement with our results
Joseph et al., Ozyilmaz et al.,(32,46) found that
TGF-β 1 was signiﬁcantly higher in asthmatic patients compared with controls. Also Manuyakorn
et al.,(40) had demonstrated that atopic asthmatic
patients had signiﬁcantly higher levels of serum
TGF-β1 compared to controls. TGF-β1 is released in higher amounts in basal and allergenchallenged sites in the BAL ﬂuid of asthmatic
patients than in controls. TGF-β, which is expressed in the airway in asthma, has the potential
to induce peribronchial ﬁbrosis through stimulation of ﬁbroblasts to produce extracellular matrix proteins (collagen, ﬁbronectin)(50)
Yang et al.,(60) found that anti-TGF-β1 antibody was effective in inhibiting pulmonary ﬁbrosis and signiﬁcantly reduced collagen deposition, smooth muscle cell proliferation, and goblet
cell mucus production in an asthma model.
Kun et al.,(39) reported that serum and BAL
levels of TGF-β1 were signiﬁcantly increased in
children with asthma compared to controls.
Concerning the effects of asthma exacerbation our results revealed that the serum level of
TGF-β1 was signiﬁcantly higher in patients with
uncontrolled asthma than in patients with controlled asthma. Parallel with our results Balzar
et al.,(2) reported that the serum level of TGF-β1
was signiﬁcantly higher in the uncontrolled patients than in the controlled patients.Ozyilmaz et
al., (46) reported that there was positive correlation
between uncontrolled asthma pulmonary function tests and plasma TGF-β-1 levels so plasma
TGF-β1 level may be considered as a systemic
marker of asthma control.
On the other hand asthmatic patients with decreased expression of TGF-β1 had better condition as well as longer disease free period than
other ones with increased expression of TGFβ1(24).
Regarding the effects of asthma severity on
TGF-β1 levels our results revealed that its serum
level was signiﬁcantly increased with increasing
degree of asthma severity.
In agreement with our results Kun et al.,

(39)
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reported that serum TGF-β1 levels were signiﬁcantly increased in patients with moderate and
severe asthma compared to mild asthma. Also,
Boxall et al., Todorova et al., Brown et al.,(13,55,14)
reported that increased TGF-β1 levels in the
airways of asthmatic patients correlate with the
severity of asthma and with the thickness of subepithelial basement membrane.
To study the effect of asthma duration on
TGF-β1 level our study revealed that it was signiﬁcantly higher in cases with disease duration
> 5 years than in cases with disease duration <
5 years. Chung and Kimb (19) found that plasma
level of TGF-β1 in children with persistent asthma was signiﬁcantly higher than in the children
who were diagnosed with asthma for the ﬁrst
time and controls.
The secretion of TGF-β1 after an allergic
disorder takes part in ﬁbrosis and the irreversible changes associated with airway remodeling
in chronic asthma. Furthermore, it has been reported that elevated level of plasma TGF-β1 was
a predictor of lung ﬁbrosis (40).
With regard to the correlations between the
studied parameters our results revealed that
there were signiﬁcant positive correlations between serum levels of MMP-9, TIMP-1, MMP9/TIMP-1 ratio, and TGF-β1 with each other in
the patients group.
Loops of reciprocal control exist between
TGF-β and MMPs since MMP-9 activates latent
TGF-β, this latter, once activated acts directly on
MMP-9 expression and plays a pivotal role increasing its production and secretion in a mouse
model of remodeling (44,51). On contrary Kucich
et al., (38) found that TGF-β depresses the synthesis of matrix-degrading proteases and at the
same time up-regulates the production of protease inhibitors, in particular tissue inhibitor of
metalloproteinase-1 (TIMP-1).
Also Tomkowicz et al.,(56) reported that collagen I, III and tissue inhibitor of matrix metalloproteinase 1 (TIMP-1), both of which were
increased in asthma, were strongly induced by
TGF-β. Hetzel et al.,(29) reported that TIMP1 levels in BAL ﬂuid were correlated strongly
with TGF-β1 level.
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The present study involved the performance
of some pulmonary function tests includes
FVC%, FEV1% and FEV1/FVC %.
Pulmonary function tests were signiﬁcantly
lower in patients with uncontrolled asthma than
in patients with controlled asthma, this is in
agreement with GINA 2014(25)..
Also, these parameters were signiﬁcantly
lower in patients with asthma duration more than
5 years than in patients with duration less than 5
years. Rivera et al.,(49) showed a close relationship between the duration of disease and loss of
lung function, supporting the concept of asthma
as a slow, progressive disease at least among
those patients with a mild to moderate degree of
airﬂow limitation.
To study the correlation between performed
pulmonary functions and the studied parameters
our results revealed that there were signiﬁcant
negative correlations between MMP-9,TIMP-1,
MMP-9/TIMP-1 ratio and TGF-β1 with pulmonary function tests FVC % , FEV1 % and FEV1/
FVC %.
In consistent with our results Mohamed et
(43)
reported signiﬁcant negative correlation
al.,
between serum MMP-9 levels and both the maximum percent fall in forced expiratory volume in
ﬁrst second (FEV1%) during the late response.
Also Cataldo et al., Wenzel et al., (17, 59) showed
that elevated sputum MMP-9 level was associated with a fall in FEV1 after allergen challenge
and was linked to asthma severity. Sputum levels
of MMP-9 measured after bronchial challenge
with common allergens were signiﬁcantly positively correlated with the maximal fall in FEV-1
observed during the asthmatic reaction (15).

Barbaro et al.,
reported positive correlation between MMP-9 level in exhaled breath
and the percentage fall of FEV1 in severe asthmatics. Higashimoto et al., (30) reported that the
serum TIMP-1 concentration was negatively
correlated with the FEV1/FVC % in asthmatic
patients. Moreover Pham et al.,(48) showed that
BAL MMP-9 levels positively correlated with
the overnight fall in FEV1 and MMP-9/TIMP1 ratio negatively correlated with the FEV1%.
However Benayoun et al., (6) reported that FEV1
(3)
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was positively correlated with the serum MMP9/TIMP-1 ratio, but weakly positively correlated
with the MMP-9 level.
Conclusion
Serum levels of MMP-9, TIMP-1, MMP-9/
TIMP-1ratio and TGF-β1 are increased in asthmatic patients and are associated with increased
asthma severity, asthma exacerbation and prolonged disease duration and negatively correlate
with pulmonary function tests, so these parameters could be used as prognostic tools for follow up of asthmatic patients and as non invasive
markers of airway remodeling that can bypass
biopsy sampling. Also serum sample is easily
handled and not subjected to technical error as
sputum or bronchoalveolar lavage ﬂuid.
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ﻣﺼﻞ ﻋﺎﻣﻞ ﺍﻟﻨﻤﻮ ﺍﻟﻤﺘﺤﻮﻝ-ﺑﻴﺘﺎ  ,1ﺍﻟﺒﺮﻭﺗﻴﻦ ﺍﻹﻧﺰﻳﻤﻲ ﺍﻟﻤﻌﺪﻧﻲ ﻟﻠﻘﺎﻟﺐ -9ﻭﺍﻟﻤﺜﺒﻂ ﺍﻟﻨﺴﻴﺠﻲ ﻟﻠﺒﺮﻭﺗﻴﻦ ﺍﻹﻧﺰﻳﻤﻲ ﺍﻟﻤﻌﺪﻧﻲ-1
ﻓﻰ ﺍﻟﺮﺑﻮ ﺍﻟﺸﻌﺒﻲ
ﻧﻴﻔﻴﻦ ﻋﺒﺪ ﺍﻟﻤﻨﻌﻢ ﻛﺎﻣﻞ  -ﻋﻠﻴﺎء ﻋﺒﺪ ﺭﺑﻪ ﻣﺤﻤﺪ  -ﺇﺑﺘﺴﺎﻡ ﻓﺎﺭﻭﻕ ﻣﺤﻤﺪ  -ﺃﻣﻨﻴﺔ ﻋﺒﺪ ﺍﻟﻤﻨﻌﻢ ﻣﺤﻤﺪ  -ﻣﻨﺎﻝ ﻣﺤﻤﺪ ﺗﻤﺎﻡ
ﺍﺷﺘﻤﻠﺖ ﺍﻟﺪﺭﺍﺳﺔ ﻋﻠﻰ ﺛﻤﺎﻧﻲ ﻭﺛﻤﺎﻧﻮﻥ ﺷﺨﺺ ،ﺛﻤﺎﻧﻲ ﻭﺳﺘﻮﻥ ﻣﺮﻳﻀﺎ ﺑﺎﻟﺮﺑﻮ ﺍﻟﺸﻌﺒﻲ ﻭﻋﺸﺮﻭﻥ ﺷﺨﺼﺎ ﺃﺻﺤﺎء ﻛﻤﺠﻤﻮﻋﻪ ﺿﺎﺑﻄﺔ.
ﺗﻢ ﺗﺸﺨﻴﺺ ﺍﻟﻤﺮﺿﻲ ﺑﺎﻟﺮﺑﻮ ﺍﻟﺸﻌﺒﻲ ﺣﺴﺐ ﺍﻟﻤﺒﺎﺩﺭﺓ ﺍﻟﻌﺎﻟﻤﻴﺔ ﻟﻠﺮﺑﻮ ﺍﻟﺸﻌﺒﻲ ﻭﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ ﺣﺴﺐ ﺷﺪﺓ ﺍﻟﻤﺮﺽ ﺇﻟﻰ )ﺧﻔﻴﻒ ,ﻣﺘﻮﺳﻂ ,ﺷﺪﻳﺪ(
ﻭﺣﺴﺐ ﺩﺭﺟﺔ ﺍﺳﺘﻘﺮﺍﺭ ﺍﻟﻤﺮﺽ ﺇﻟﻰ )ﻣﺴﺘﻘﺮ ﻭ ﻏﻴﺮ ﻣﺴﺘﻘﺮ( ﻭﺃﻳﻀﺎ ﺣﺴﺐ ﻓﺘﺮﺓ ﺍﻟﻤﺮﺽ ﺇﻟﻰ ﻣﺮﺿﻰ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻟﻤﺮﺽ ﻟﻔﺘﺮﺓ ﺃﻛﺜﺮ
ﻣﻦ ﺧﻤﺲ ﺳﻨﻮﺍﺕ ﻭﻣﺮﺿﻰ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻟﻤﺮﺽ ﻟﻔﺘﺮﺓ ﺃﻗﻞ ﻣﻦ ﺧﻤﺲ ﺳﻨﻮﺍﺕ .ﻭﺍﺳﺘﺜﻨﻰ ﺃﻱ ﻣﺮﻳﺾ ﻣﻦ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻳﻌﺎﻧﻲ ﻣﻦ ﺃﻱ ﻣﻦ
ﺍﻷﻣﺮﺍﺽ ﺍﻵﺗﻴﺔ :ﺇﺻﺎﺑﺎﺕ ﺍﻷﻧﺴﺠﺔ ﺃﻭ ﻓﺘﺮﺓ ﺍﻟﻨﻘﺎﻫﺔ ﻣﻦ ﺍﻟﺠﺮﺍﺣﺔ ،ﻭﺃﻣﺮﺍﺽ ﺍﻟﺸﺮﻳﺎﻥ ﺍﻟﺘﺎﺟﻲ ﺍﻟﺤﺎﺩ ،ﻭﺃﻣﺮﺍﺽ ﺍﻟﻤﻨﺎﻋﺔ ﺍﻟﺬﺍﺗﻴﺔ ،ﻭﺍﻟﺴﺮﻃﺎﻥ،
ﻭﺍﻟﻔﺸﻞ ﺍﻟﻜﻠﻮﻯ ﺍﻟﻤﺰﻣﻦ ،ﻭﺃﻣﺮﺍﺽ ﺍﻟﻜﺒﺪ ﺍﻟﻤﺰﻣﻨﺔ ،ﻭﺍﻟﺤﻤﻞ ﻭﺍﻟﺘﺪﺧﻴﻦ .ﻭﺃﻥ ﻻ ﻳﻜﻮﻥ ﺍﻟﻤﺮﺿﻰ ﻗﺪ ﺗﻠﻘﻮﺍ ﺃﻱ ﺃﺩﻭﻳﺔ ﻛﻮﺭﺗﻴﺰﻭﻥ ﺑﺎﻟﺤﻘﻦ ﻓﻲ
ﺍﻷﺷﻬﺮ ﺍﻟﺜﻼﺛﺔ ﺍﻷﺧﻴﺮﺓ .ﻭﺗﻢ ﺃﺧﺬ ﺍﻟﺘﺎﺭﻳﺦ ﺍﻟﻤﺮﺿﻰ ﻭﺍﻟﻔﺤﺺ ﺍﻟﺴﺮﻳﺮﻯ ﻟﺠﻤﻴﻊ ﺍﻟﺤﺎﻻﺕ ﻭ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ ﻓﻲ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﻭﺗﻢ ﻋﻤﻞ
ﺍﻷﺷﻌﺔ ﺍﻟﺴﻴﻨﻴﺔ ﻋﻠﻲ ﺍﻟﺼﺪﺭ ،ﻭ ﻭﻇﺎﺋﻒ ﺍﻟﺮﺋﺔ ) ﺍﻟﻘﺪﺭﺓ ﺍﻟﺤﻴﻮﻳﺔ ﺍﻟﻘﺴﺮﻳﺔ ،ﺣﺠﻢ ﻫﻮﺍء ﺍﻟﺰﻓﻴﺮ ﺍﻟﻘﺴﺮﻱ ﻓﻲ ﺍﻟﺜﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ ﻭﻧﺴﺒﺔ ﺣﺠﻢ ﻫﻮﺍء
ﺍﻟﺰﻓﻴﺮ ﺍﻟﻘﺴﺮﻱ ﻓﻲ ﺍﻟﺜﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ  /ﺍﻟﻘﺪﺭﺓ ﺍﻟﺤﻴﻮﻳﺔ ﺍﻟﻘﺴﺮﻳﺔ ( ﻟﻠﻤﺮﺿﻰ ﻓﻘﻂ .ﺃﺟﺮﻳﺖ ﺍﻟﺘﺤﻠﻴﻼﺕ ﺍﻟﻤﻌﻤﻠﻴﺔ ﺍﻟﺘﺎﻟﻴﺔ ﺻﻮﺭﺓ ﺩﻡ ﻛﺎﻣﻠﺔ ،ﻭﻣﺴﺘﻮﻯ
ﺍﻟﺠﻠﻮﻛﻮﺯ ﻓﻲ ﺍﻟﺪﻡ ،ﻭﺍﺧﺘﺒﺎﺭﺍﺕ ﻭﻇﺎﺋﻒ ﺍﻟﻜﺒﺪ ،ﻭﺍﺧﺘﺒﺎﺭﺍﺕ ﻭﻇﺎﺋﻒ ﺍﻟﻜﻠﻰ ﻭﻣﺴﺘﻮﻯ ﻣﺼﻞ ﻋﺎﻣﻞ ﺍﻟﻨﻤﻮ ﺍﻟﻤﺘﺤﻮﻝ–ﺑﻴﺘﺎ ,1ﺍﻹﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ
ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  -9ﻭﺍﻟﻤﺜﺒﻂ ﺍﻟﻨﺴﻴﺠﻲ ﻟﻺﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  .-1ﻭﺃﻇﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﺯﻳﺎﺩﺓ ﺫﺍﺕ ﺩﻻﻟﺔ ٳﺣﺼﺎﺋﻴﺔ ﻋﺎﻟﻴﺔ
ﻝﻣﺼﻞ ﻋﺎﻣﻞ ﺍﻟﻨﻤﻮ ﺍﻟﻤﺘﺤﻮﻝ – ﺑﻴﺘﺎ  ,1ﺍﻹﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  -9ﻭﺍﻟﻤﺜﺒﻂ ﺍﻟﻨﺴﻴﺠﻲ ﻟﻺﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ
ﺍﻟﻘﺎﻟﺐ -1ﻓﻲ ﻣﺮﺿﻲ ﺍﻟﺮﺑﻮ ﺍﻟﺸﻌﺒﻲ ﻋﻦ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﺤﺎﻛﻤﺔ ﻭﺃﻳﻀﺎ ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺮﺑﻮ ﺍﻟﻐﻴﺮ ﺍﻟﻤﺴﺘﻘﺮ ﻋﻦ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺮﺑﻮ
ﺍﻟﻤﺴﺘﻘﺮ ﻭﻛﺬﻟﻚ ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺮﺑﻮ ﺍﻟﺸﺪﻳﺪ ﻋﻦ ﻣﺠﻤﻮﻋﻪ ﻣﺮﺿﻲ ﺍﻟﺮﺑﻮ ﺍﻟﺨﻔﻴﻒ ﺃﻭ ﺍﻟﻤﺘﻮﺳﻂ ﻭﺃﻳﻀﺎ ﻓﻲ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ
ﻣﻦ ﺍﻟﻤﺮﺽ ﻟﻔﺘﺮﺓ ﺃﻛﺜﺮ ﻣﻦ ﺧﻤﺲ ﺳﻨﻮﺍﺕ ﻋﻦ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻟﻤﺮﺽ ﻟﻔﺘﺮﺓ ﺃﻗﻞ ﻣﻦ ﺧﻤﺲ ﺳﻨﻮﺍﺕ .ﻭﺃﻇﻬﺮﺕ ﺍﻟﻨﺘﺎﺋﺞ ﻧﻘﺺ ﺫﻭ
ﺩﻻﻟﺔ ٳﺣﺼﺎﺋﻴﺔ ﻋﺎﻟﻴﺔ ﻓﻲ ﻭﻇﺎﺋﻒ ﺍﻟﺮﺋﺔ )ﺍﻟﻘﺪﺭﺓ ﺍﻟﺤﻴﻮﻳﺔ ﺍﻟﻘﺴﺮﻳﺔ ،ﺣﺠﻢ ﻫﻮﺍء ﺍﻟﺰﻓﻴﺮ ﺍﻟﻘﺴﺮﻱ ﻓﻲ ﺍﻟﺜﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ ﻭ ﻧﺴﺒﺔ ﺣﺠﻢ ﻫﻮﺍء ﺍﻟﺰﻓﻴﺮ
ﺍﻟﻘﺴﺮﻱ ﻓﻲ ﺍﻟﺜﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ  /ﺍﻟﻘﺪﺭﺓ ﺍﻟﺤﻴﻮﻳﺔ ﺍﻟﻘﺴﺮﻳﺔ( ﻓﻲ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺮﺑﻮ ﺍﻟﻐﻴﺮ ﺍﻟﻤﺴﺘﻘﺮ ﻋﻦ ﻣﺠﻤﻮﻋﺔ ﻣﺮﺿﻰ ﺍﻟﺮﺑﻮ ﺍﻟﻤﺴﺘﻘﺮ ﻭ ﻓﻲ
ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻟﻤﺮﺽ ﻟﻔﺘﺮﺓ ﺃﻛﺜﺮ ﻣﻦ ﺧﻤﺲ ﺳﻨﻮﺍﺕ ﻋﻦ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻟﻤﺮﺽ ﻟﻔﺘﺮﺓ ﺃﻗﻞ ﻣﻦ ﺧﻤﺲ ﺳﻨﻮﺍﺕ .ﻛﻤﺎ
ﺃﻇﻬﺮﺕ ﻧﺘﺎﺋﺞ ﻫﺬﺍ ﺍﻟﺒﺤﺚ ﺍﺭﺗﺒﺎﻃﺎﺕ ﺍﻳﺠﺎﺑﻴﺔ ﺫﺍﺕ ﺩﻻﻟﺔ ٳﺣﺼﺎﺋﻴﺔ ﻋﺎﻟﻴﺔ ﺑﻴﻦ ﻛﻞ ﻣﻦ ﻣﺴﺘﻮﻱ ﻣﺼﻞ ﻋﺎﻣﻞ ﺍﻟﻨﻤﻮ ﺍﻟﻤﺘﺤﻮﻝ – ﺑﻴﺘﺎ ,1ﺍﻹﻧﺰﻳﻢ
ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  -9ﻭﺍﻟﻤﺜﺒﻂ ﺍﻟﻨﺴﻴﺠﻲ ﻟﻺﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  -1ﻓﻲ ﻛﻞ ﺍﻟﻤﺮﺿﻰ .ﻛﺬﻟﻚ ﺍﺭﺗﺒﺎﻃﺎﺕ ﺫﺍﺕ
ﺩﻻﻟﺔ ٳﺣﺼﺎﺋﻴﺔ ﺳﻠﺒﻴﺔ ﻋﺎﻟﻴﺔ ﺑﻴﻦ ﻣﺴﺘﻮﻯ ﻣﺼﻞ ﻋﺎﻣﻞ ﺍﻟﻨﻤﻮ ﺍﻟﻤﺘﺤﻮﻝ – ﺑﻴﺘﺎ , 1ﺍﻹﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  -9ﻭﺍﻟﻤﺜﺒﻂ ﺍﻟﻨﺴﻴﺠﻲ
ﻟﻺﻧﺰﻳﻢ ﺍﻟﻤﻌﺪﻧﻲ ﺍﻟﻤﺤﻠﻞ ﻟﺒﺮﻭﺗﻴﻦ ﺍﻟﻘﺎﻟﺐ  -1ﻭ ﻭﻇﺎﺋﻒ ﺍﻟﺮﺋﺔ )ﺍﻟﻘﺪﺭﺓ ﺍﻟﺤﻴﻮﻳﺔ ﺍﻟﻘﺴﺮﻳﺔ ،ﺣﺠﻢ ﻫﻮﺍء ﺍﻟﺰﻓﻴﺮ ﺍﻟﻘﺴﺮﻱ ﻓﻲ ﺍﻟﺜﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ ﻭﻧﺴﺒﺔ
ﺣﺠﻢ ﻫﻮﺍء ﺍﻟﺰﻓﻴﺮ ﺍﻟﻘﺴﺮﻱ ﻓﻲ ﺍﻟﺜﺎﻧﻴﺔ ﺍﻷﻭﻟﻰ  /ﺍﻟﻘﺪﺭﺓ ﺍﻟﺤﻴﻮﻳﺔ ﺍﻟﻘﺴﺮﻳﺔ (.
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THE EFFECT OF UGT1A6 POLYMORPHIC GENETIC VARIANTS
ON THE CLINICAL RESPONSE TO VALPROIC ACID IN EGYPTIAN
CHILDREN WITH IDIOPATHIC EPILEPSY
Mohamod el-Sawy*, Osama Ahmed Badary** Manal Zaghloul Mahran*** ,
Sahar Mohamed Ahmed Hassanein* , Manal El Hamamsy**,
Nesrine Aly Mohamed*** and Engi Abdel-Hady**
ABSTRACT

Introduction: Valproic acid (VPA) is one of the most common prescribed drugs for the treatment of epilepsy. Interindividual variability in VPA dose and plasma concentration may reﬂect functional consequences of genetic polymorphisms in genes
encoding drug metabolizing enzymes. VPA is mainly eliminated through conjugation by UDP-glucuronosyltransferases (UGT)
which are known to be polymorphic. Aim of the study: To investigate the genetic polymorphisms of UGT1A6 at 541A>G and
552A>C loci in a cohort of Egyptian children with idiopathic epilepsy and their potential inﬂuence on both VPA serum level
and clinical response in epilepsy. Methods: The genetic polymorphisms of UGT1A6 at 541A>G and 552A>C loci in 48 epileptic patients receiving VPA monotherapy were detected by PCR-restriction fragment length polymorphism (PCR-RFLP). Steady
state concentrations at trough level of VPA were determined by homogenous enzyme immunoassay technique. All patients
were monitored for seizure frequency and seizure severity (SS) using Chalfont SS scale as well as for adverse drug reactions
(ADRs). Results: Patients of variant genotype group (AC & CC) had lower concentration dose ratios (CDRs) than those with
wild genotype (AA) for UGT1A6 552A>C (p=0.029). Variant allele carriers had signiﬁcantly lower CDR than wild allele carriers for both UGT1A6 541A>G and 552A>C (p= 0.047 and p= 0.001, respectively). Higher SS scores on Chalfont scale were
associated with (AA) genotype of UGT1A6 552A>C than variant genotypes group (AC & CC) (p=0.020). No signiﬁcant effect
was detected on seizure control, while fatigue and cognitive adverse effects were signiﬁcantly higher in wild genotype group
of UGT1A6 552A>C (AA genotype) and variant genotype group of UGT1A6 541 A>G (GG&AG genotypes), respectively.
Conclusion: Although there was a limited sample size, the study demonstrated that UGT1A6 polymorphisms may increase
VPA metabolism in Egyptian epileptic children affecting both seizure severity as well as susceptibility to ADRs. Keywords:
antiepileptic drugs,adverse drug reactions, pharmacogenetics, glucuronidation,serum level.

INTRODUCTION
Valproic acid (VPA) is one of the major antiepileptic drugs possessing a broad spectrum of
efﬁcacy that encompasses generalized and focal
seizure in both adults and children(21).However,
therapy with VPA is clinically complicated by
high interindividual variability in both pharmacokinetics and pharmacodynamics giving rise to
a wide dosing range and therapeutic plasma level
of 50-100 mg/l which necessitates monitoring its
plasma level during therapy(10,18). It is estimated
that pharmacogenomics is implicated in up to 95
% of variability in drug disposition and effect(19).
The principal pathways of VPA elimination in
the liver are glucuronidation and β-oxidation.
The former reaches up to 50% of the total metabolism of the initial dose (2). Invitro studies of human liver microsomes and puriﬁed recombinant
proteins have identiﬁed a number of UGT isozymes including UGT1A3, UGT1A4, UGT1A6,
UGT1A8, UGT1A9, UGT1A10, UGT2B7, and
UGT2B15 involved in VPA glucuronidation(2,9).

Among these iso¬zymes, UGT2B7, UGT1A6
and UGT1A9 count for the majority of VPA intrinsic hepatic clearance(2). UGT1A6 gene was
demonstrated to be highly polymorphic and characterized by three single nucleotide polymorphisms (SNPs).These include polymorphisms
rs2070959 (541A>G) and rs1105879 (552A>C),
rs6759892 (19T>G) in the coding sequence
which can lead to both transcriptional and functional changes of its encoded enzymes (6, 23). Two
missense mutations in exon 1 of UGT1A6 have
been identiﬁed;they result in threonine to alanine change at amino acid 181(an A to G transition at nucleotide 541) and an arginine to serine
change at amino acid 184 (an A to C transversion at nucleotide 552)(6).Previous studies conducted in vitro indicated that UGT1A6 polymorphism inﬂuences the glucuronidation rate
of its substrate compounds(6,20). To date, there
have been relatively few clinical studies on the
effect of UGT1A6 gene polymorphisms on the
levels of VPA in epileptic patients(22,29). All of
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them were carried out in Asian populations of
different ethnic backgrounds, while no studies
in Caucasians have been carried out so far. The
results reported by those studies were not consistent. For example, two Chinese studies reported
no association between blood level of VPA and
patient genotypes at either rs2070959 (541A>G)
or at both rs2070959 (541A>G) and rs1105879
(552A>C)(5,31).Children were the target population in only two of those studies(14,31). None of
the aforementioned studies investigated the inﬂuence of such genetic polymorphism on drug
response and treatment outcome. To that end,
the current study was sought in an attempt to
comprehensively evaluate the effect of UGT1A6
variants at 541A>G and 552A>C sites, on the responsiveness to VPA regarding both serum level
and clinical outcome in a cohort of epileptic children in Egypt.

day . The BID (twice a day) or TID (three times
a day) schedules were standardized to a regimen
of every 12 and 8 hours, respectively. The dosing regimen was maintained stably for at least
2weeks (>5 half-lives) to ensure that the blood
sampling was performed at the steady-state of
VPA pharmacokinetics. Venous blood samples
(5 mL) for analysis were collected immediately
before the morning dose for measuring trough
VPA level, when a stable dose at maintenance
has been reached. Blood samples were collected
into 2 sterile tubes; the ﬁrst was allowed to clot
at room temperature, centrifuged at 3000 rpm for
10 min then stored as serum at -20ºC for drug
assay. The second tube (with EDTA) was frozen
immediately at -70 ºC for DNA extraction and
genotyping.
(19)

-Measurement of valproic acid serum levels

This study was conducted prospectively between April 2010 - September 2011 at Pediatric Neurology Clinic, Children’s Hospital, AinShamsUniversity, Cairo, Egypt. The study protocol was approved by the Hospital Ethical Medical Committee and signed informed consents
were obtained prior to enrollment. A total of 50
randomly selected, consecutive patients were enrolled, but only 48 of them completed the study.
Eligible patients were children (age, 2-18 years)
diagnosed as idiopathic epilepsy according to
International League Against Epilepsy (ILAE)
criteria(18) and received VPA monotherapy. Exclusion criteria were: (1) history or evidence of
hepatitis; (2) mental retardation; (3) unreliable
record of seizure frequency; (4) documented
noncompliance to antiepileptic drugs (AED); (5)
receive concurrent medication known to either
induce or inhibit VPA metabolism; and (6) suspected presence of neuro-degenerative, neurometabolic or neuro-cutaneous syndromes.

Drug levels were measured by homogenous
enzyme immunoassay technique (Cobas®c 311,
Roche diagnostics, USA) according to the manufacturer’s instructions. The assay was validated
for biosample analysis in a linear range of 2.8
– 150 µg/ml. The assay is a homogeneous immunoassay based on the principle of measuring
changes in scattered light or absorbance which
result when activated microparticles aggregate.
The microparticles are coated with valproic acid
and rapidly aggregate in the presence of a valproic acid antibody solution. When a sample
containing valproic acid is introduced, the aggregation reaction is partially inhibited, slowing
the rate of the aggregation process. Antibody
bound to sample drug is no longer available to
promote microparticle aggregation, and subsequent particle lattice formulation is inhibited.
Thus, a classic inhibition curve with respect to
valproic acid concentration is obtained, with
the maximum rate of aggregation at the lowest
valproic acid concentration. By monitoring the
change in scattered light or absorbance, a concentration-dependent curve is obtained.

Relevant data including age, gender, physical
assessment, EEG, biochemical laboratory results,
seizure history, and drug dosage were recorded.
VPA was started at an initial dose of 5 to 7.5 mg/
kg/day with an increase of 5 – 7.5 mg/kg/day every 3 – 7 days up to a ﬁnal dosage of 30 mg/kg/

• Detection of genetic polymorphisms of
UGT1A6 gene at 541A>G and 552A>C loci

MATERIALS AND METHODS
• Patients, sampling and drug analysis

-A concentration to dose ratio (CDR) was
calculated for each patient by dividing steady
state serum concentrations (Css) of VPA by the
daily dose and body weight.
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Restriction digestion of the ampliﬁed product
at site 541 was performed using 0.5 μl (10,000U/
ml) NsiI restriction enzyme supplied by New
England biolabs (Beverly, UK). Site of restriction: (5´ATGCG ↓T 3´) (3´ T↑GCGTA 5´). The
enzyme was added to 5 μl of PCR ampliﬁed
product, 18.5 μl deionized water and 1 μl of 10 x
buffer, followed by gentle mix using pipette then
centrifugation for few seconds. Then tubes were
placed on a heat block for 1 hour at 37°C.The
enzyme was inactivated at 80°C for 20 min. As
experimental control: no-enzyme “mock” digest
was used.

UGT1A6 Genetic Variants and Clinical Response to VPA in Epilepsy

byPCR-restriction fragment length polymorphism (PCR-RFLP).

This was evaluated at the Clinical Pathology
Department, Ain-Shams University Hospital as
follows:
- DNA Extraction
It was done using the QIAamp DNA Mini
Kit supplied by Qiagen( Hilden, Germany).
DNA in the sample was liberated using proteinase K solution and lysis buffer. Released DNA
was bound exclusively and speciﬁcally to the
QIAamp membrane in the presence of binding
buffer under appropriate salt iron and pH conditions. Denatured protein and other contaminants
were removed with several washing procedures.
The DNA was then eluted from the membrane
with elution buffer.
- Polymerase Chain Reaction
For detection of UGT1A6 541A>G and
552A>C polymorphisms whose ampliﬁed product is 992 bp fragment containing both polymorphisms, ampliﬁcation was performed using
a thermal cycler Gene Amp PCR system 9700
Applied biosystems(USA). PCR product were
carried out in volume of 50 μl containing 5 μl
genomic DNA, 25 μl of the ready to use master
mix supplied by Qiagen(2x concentrate contains
Taq DNA polymerase, PCR buffer with 3 mM
MgCl2 and 400 μM of each dTNTP), 2.5 μl (25
pmol) of forward primer, 2.5 μl (25 pmol) of reverse primer and 15 μl of deionized water. Primers used were forward primer
(5′-GGAAAATACCTAGGAGCCCTGTGA-3′) and a reverse primer (5′AGGAGCCAAA
TGAGTGAGGGAG-3′). The test primers were
chosen according to van Oijen et al. (30)and prepared by Bioneer (USA). PCR conditions were
an initial denaturation step at 94°C for 4 minutes
and 32 cycles consisting of denaturation at 94°C
for 30 seconds, annealing at 65°C for 1minute,
with extension at 72°C for 1 minute, then ﬁnal
extension at 72°C for 6 minutes.
- Restriction Fragment Length Polymorphism
a) Restriction digestion
541A>G polymorphism.

for

UGT1A6

b) Restriction digestion for UGT1A6 552A>C
polymorphism.
Restriction digestion of the ampliﬁed product
at site 552 was performed using 0.5 μl (5,000U/
ml) Fnu4HIrestriction enzyme supplied by New
England biolabs (Beverly, UK). Site of restriction: (5´GC ↓NGC 3´) (3´ CGN ↑CG 5´). The
enzyme was added to 5 μl of PCR ampliﬁed
product, 18.5 μl deionized water and 1 μl of 10 x
buffer, followed by gentle mix using pipette then
centrifugation for few seconds. Then tubes were
placed on a heat block for 1 hour at 37°C.The
enzyme was inactivated at 65°C for 20 min.
- DNA analysis by gel electrophoresis
Ampliﬁed product of DNA samples and restriction fragments were run on 2% agarose gel
(Promega, USA) for 30 minutes at 100V, stained
with ethidium bromide (Amresco, Germany).
100bp DNA ladder supplied by Fermentas
(USA) was also run to identify the site of bands.
The gel was examined under an ultraviolet transilluminator.
- Genotyptes of UGT1A6 541A>G and
552A>C polymorphisms were deﬁned according
to Van Oijen et al.(30).
a) For UGT1A6 541A>G polymorphism
- Homozygous AA genotype (homozygous
for the common alleles-wild type) if the band
was not divided: 992 bp.
- Homozygous GG genotype (homozygous
for the variant alleles) if the band is divided into
2 parts 616 and 376 bp.
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- Heterozygous AG genotype if it yields 3
bands 992,616 and 376 bp.
b) For UGT1A6 552A>C polymorphism
- Homozygous AA genotype (homozygous
for the common alleles-wild type) if it yields 2
bands 833 and 159 bp.
- Homozygous CC genotype (homozygous
for the variant alleles) if it yields 3 bands 464,369
and 159 bp.
- Heterozygous AC genotype if it yields 4
bands 833,464,369 and 159 bp.
• Follow-up
Drug response involving both seizure control
and adverse drug reactions (ADRs) was assessed
every 1-2 months during therapy till a minimum
of six months (for 6 month or till the end of the
study, whichever is longer). On each follow
up visit, the number of seizures in the preceding period was recorded, drug compliance was
checked and the most frequent ADRs of VPA
were recorded using a prepared checklist (17).
An average number of seizures per month was
calculated for 6 months of follow up. A good
response was deﬁned as having a seizure frequency of <2 month for six consecutive months
(24). Seizure severity (SS) was rated using the
Chalfont SS scale (8).Complete blood count
and serum ALT were performed routinely, every 3-6 months. Additional laboratory tests were
performed such as PT and PTT, blood bilirubin
levels, blood ammonia, when a severe form of
ADRs was suspected.
Statistical Analysis
Analysis of data was performed using the
Statistical Package for Social Sciences version
17 (SPSS Inc, IL, USA). Data were expressed
as mean±standard deviation (SD) for parametric data, and as median and interquartile range
(IQR) for non-parametric data, respectively.
Non-parametric data were analyzed using the
Mann–Whitney test to compare two independent
groups. Comparisons of demographic characteristics including age, body weight, and gender
among genotypic groups were done by MannWhitney test or Chi-square test. Association between VPA dosages, Css, CDR, Chalfont SS rating score, and number of ADR per patient, with
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genetic polymorphisms was examined using
Mann-Whitney test. The relationship between
seizure control, occurrence of ADR and genotypic groups was examined by the Chi-square
test or the Fisher’s exact test for small sample
size. All p-values are two-sided. A p value of
less than 0.05 was considered signiﬁcant.
RESULTS
A total of 48 pediatric patients completed the
study. They comprised 20 males (41.7%) and 28
females (58.3%). They had a median age of 7
years (range, 2-18 years) and a median weight of
24.5 kg (range, 12-96 kg). The median duration
of therapy with VPA was 2.6 years (range, 0.814years). All of the participants were from the
Egyptian population. The mean VPA daily dose
was 20.6 ± 7.1 mg/kg/day (range, 7-39.6 mg/kg/
day). The maximum maintenance dose received
averaged 22.2 ± 10 mg/kg/day (range, 7.7-39.6
mg/kg/day). Average Css was 59.96 ±27.18 µg/
ml (range, 20-124 µg/ml). Characteristics of the
study groups are displayed in Table 1.
The genotype frequencies of UGT1A6
541A>G and 552A>C are shown in table 2. The
genotypic distributions were all consistent with
Hardy–Weinberg equilibrium proportions.
The distribution of age, weight and gender
was not signiﬁcantly different among genotypic groups (wild-type versus variant genotypes)
for both SNPs (p>0.05). For 552A>C polymorphism, the variant genotype group (AC& CC)
had signiﬁcantly lower VPA serum level (p=
0.010) and CDR (p= 0.029) than wild-type group
(AA genotype) (Table 3).
Upon performing the same analyses on
polymorphic allele carriers, C allele carriers of
552A>C polymorphism had signiﬁcantly lower
serum concentrations as well as lower CDRs
than patients with A allele (p= 0.001), while for
541A>G polymorphism, G allele carriers had
only signiﬁcantly lower CDRs than A allele carriers (p= 0.047) (Table 4).
Regarding seizure control, no signiﬁcant association was revealed between wild-type and
variant genotypic groups for both polymorphic
loci (p>0.05). As for the Chalfont SS score, variant genotypic group of 552A>C polymorphism
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had signiﬁcantly higher incidence of difﬁculty
in concentration and/poor scholastic achievement as an ADR than wild genotype group(AA)
(p=0.047). On the other hand, variant genotype
carriers (AC& CC)of 552A>C polymorphism
had a signiﬁcantly lower incidence of fatigue
(p=0.025).

UGT1A6 Genetic Variants and Clinical Response to VPA in Epilepsy

had signiﬁcantly lower score than wild genotypic group (p=0.02). It was also found that, C
allele carriers had signiﬁcantly lower score than
A allele carriers (p= 0.009)
Table 5 reveals that the variant genotype
group (AG &GG) of 541A>G polymorphism

Table 1. Demographic and clinical characteristics of epileptic children (n=48).
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The
genotype frequencies of UGT1A6 541A>G and 552A>C are shown in table 2. The genotypic distribu
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Hardy–Weinberg
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proportions.

Table
2.Genotype frequencies of UGT1A6 541A>G and 552A>C in epileptic patients of the study population.
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Table
3.Association
of UGT1A6 541A>G and 552A>C genotypes with maximum valproic acid dosage, Css


and CDR, in epileptic children.





































































* Variant
group’s median is signiﬁcantly lower than wild-type group’s median.

Css
:steady
state concentration
of valproic
acid;
CDR: Concentration
to dose
ratio.  
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Table
5.Association
of UGT1A6
and 552A>C
genotypes
with
adverse drug
reactions
to valproic

acid, in epileptic children.
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(Chi-square test). §p=0.025 (Fisher exact test).
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Figure 1. Fragmentation patterns of PCR products for detection of genetic polymorphisms in UGT1A6.

Electrophoresis patterns of PCR fragments after digesting with NsiI for the UGT1A6 A541G poly
morphism (A) and digesting with Fnu4HI for the UGT1A6 A552C polymorphism (B). M, 100

bp marker. Lanes 1, represents unrestricted fragment, 1 band (experimental control: no enzyme

“mock” digest). Lanes 2, homozygosity for the common alleles; lanes 3, heterozygosity; lanes 4, ho
mozygosity for the variant alleles.
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that UGT1A6 polymorphisms had no signiﬁcant
effect on the valproate dose requirements, serum
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tion between polymorphisms at 541A>G and
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UGT1A6 gene and CDR of VPA as shown by
variants of UGT1A6 541A>G and 552A>C had
the signiﬁcantly lower CDR in variant allele

higher VPA serum level and required lower dose
carriers compared to wild-type allele at both
than heterozygous variants in a group of Thai
loci (p<0.05). Such ﬁndings may imply an in
population.
creased rate of VPA glucuronidation in the variant UGT1A6 carriers. These results are also

Population trough CDR of antiepileptic drugs


     
     
concordant with those obtained from two forhave been suggested to be used as a clinical

mer studies in Chinese epileptic patients(15,29),
refer¬ence for prescribing the dose under a target
while in disagreement with two other studies,
concentration . Therefore, in the current study,
performed by Wang et al. and Chu et al.(5,31).
adjusting patient’s VPA serum concentration to

The former concluded no association between
the dose received was considered more realistic
541 A>G variants and adjusted serum level
at describing the variation of serum VPA level
              
in epileptic children, while the latter reported
with different genotypes. In the current study,
no signiﬁcant effect of the genotypes
neither UGT1A6 552A>C nor 541A>G genetic
 of either
 
UGT1A6 552A>C or 541A>G polymorphisms
variants was found to have a signiﬁcant effect on
on VPA serum concentration, despite the same
maximum dose required to achieve seizure con
population ethnicity in these studies. In the study
trol, such ﬁnding is inconsistent with those reby Chu et al. (5), only 3 patients had the GG and
ported by the study of Hung et al. in adult epilep
CC genotype (for 541A>G and 552A>C, respectic patients(15). According to the authors, variant
tively) out of 136 epileptic patient. This could
genotype carriers for both 541A>G and 552A>C
have
contributed
to
under
representation
of
the
required signiﬁcantly higher dosage than wild
homozygous variant forms; therefore, this lack
type carriers. They deﬁned VPA maintenance
of association they found could be attributed to
dose as the dosage that had not been changed for

type II error. Additionally, Jain et al(16). who
at least 1 year under good patient’s compliance
studied UGT1A6 polymorphisms in a group of
and good seizure control. While in the current

80 epileptic children of Indian population, found
study, the maximum maintenance dose of VPA

 
(3)
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recorded for the patient was used in the comparisons in the attempt of pursuing the contribution
of genetic polymorphism to the long term dosage requirements of patients, irrespective of the
time of serum drug analysis. Another possible
explanation for the inconsistency of results between the current study and that of Hung et al(15).,
is the effect of sample size and confounders such
as differences in methodology, ethnicity, phenotype deﬁnition such as drug-responsiveness and
age of the study population. Sample size limitation is a common problem in association studies, including many of the previously mentioned
studies(14,16,29,31) , as well as the current study.
All genotype-phenotype association studies of
VPA pharmacokinetics were performed in Asian
populations in Chinese ethnic groups especially
Han Chinese. Genotype and allele distributions
of UGT1A6 vary to a signiﬁcant extent in different racial populations, especially between
Caucasians and Asians making results extrapolation of association studies from population to
another rather unrealistic. Signiﬁcant differences
for genotype distribution ofUGT1A6 541 A>G
and 552A>C were identiﬁed between our study
population and Chinese population based on
data from a large Chinese study(32) (p<0.001 and
p= 0.043, respectively). In contrast, genotype
frequencies for both loci were comparable with
a previous report for a Caucasian population(26).
There is paucity of reports in Caucasians regarding polymorphisms affecting VPA pharmacokinetics. Also, two of the previous studies
were conducted in heterogeneous population regarding patient age, where data from pediatric
patients were combined with those from older
individuals(5,29).
In the current study, no genotypic group was
demonstrated to have a signiﬁcant association
with seizure control as expressed by the recorded number of seizures. Although the number of
patients having good seizure control tended to be
higher in the wild type allele carriers than variant allele carriers in both SNPs, the difference
didn’t reach statistical signiﬁcance (p>0.05). Increasing the number of patients may have better
revealed this difference. A previous study estimating pharmacokinetic parameters of VPA and
their relationships to seizure control in epileptic
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children found that patients in the uncontrolledseizure group consumed a relatively higher VPA
dosage than seizure-controlled group(25). This
may indicate that relationship between dose and
response is not consistent. In the current study,
patients of variant genotype group (AC & CC)
for 552A>C polymorphism showed collectively
a signiﬁcantly lower score for their seizures on
Chalfont SS scale than (AA) carriers (p=0.02).
Although, not signiﬁcantly different from each
other in seizure control assessment, the wild
genotype group was shown previously to have
higher CDRs (median 3.1, range, 1.4-6.9) than
the former, which may be due to a rather nonconsistent relationship between concentration
and clinical response.
None of the genotype-phenotype association
studies to date addressed the inﬂuence of genotypic variation on clinical response to VPA per
se. A study by Munisamy et al. (22) evaluated the
effects of UGT1A6 (541A>G, 552A>C) on the
pharmacokinetics of sodium valproate in epileptic patients showing toxicity to therapy and
found signiﬁcant associations with the allelic
and genotype frequencies of UGT1A6 (541A>G,
552A>C) variants between toxicity and non-toxicity groups of VPA in epileptic cases.
In the present study, variant (AG & GG)
group had a higher incidence of difﬁculty in
concentration and poor school achievement, although shown previously to have no signiﬁcantly different CDR than wild type. Despite cognitive adverse effects (CAEs) is linked with higher
drug dosages, some studies report no relationship
between CAEs and dose for valproate(13,27). Further, Brouwer et al.(4) found no correlation between cognitive performance and VPA plasma
levels suggesting that, drug levels measurement
may not be regarded totally as good predictors
of this subtle side effect. Also, a signiﬁcantly
higher percentage of patients was found having
fatigue as an ADR within the wild type category
(75%) compared to (25%) in the variant genotype category for 552A>C polymorphism. This
ﬁnding is in agreement with an earlier study by
Fortscher et al.(11) who reported signiﬁcantly
higher VPA levels in patients complaining of
tiredness than patients without this side effect.
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It is worth noting that, patients within the wild
genotype group for UGT1A6 552A>C polymorphism had signiﬁcantly higher CDRs (median
3.1) than the variant genotype group (median
2.4). When collectively comparing the number
of ADR experienced per patient between both
UGT1A6 polymorphisms, neither 541A>G,
nor 552A>C showed signiﬁcant association between the number of ADR per patient and their
genotypes. Conversely, Jakovljevic et al. (17) observed a signiﬁcant correlation between trough
serum concentrations of VPA level and number
of ADR per patient. The relationship between
VPA concentration and effect has been unclear
with both the clinical and toxic effects of the
drug considered to be poorly correlated with total serum concentrations(28). Genetic differences
in the expression of drug metabolizing enzymes
contribute to variability in drug exposure and response. Studying these genetic factors may help
understand, and possibly predict, the relationship between the drug dose, the resulting drug
concentrations and pharmacologic effect which
can help guiding VPA personalized therapy in
Egyptian epileptic children.
In conclusion, the too small sized of the investigated groups is a shortcoming of this study.
Nevertheless, the observed variations demonstrate that UGT1A6 polymorphisms at nucleotide positions 541A>G and 552A>C may be
associated with increased VPA metabolism in
Egyptian children with idiopathic epilepsy. Variant allele carriers had signiﬁcantly lower CDRs
when compared with wild type group in 541A>G
and 552A>C polymorphism. Certain ADRs were
signiﬁcantly associated with certain genotypic
groups while seizures had signiﬁcantly a higher
score of SS on Chalfont scale in wild genotypic group than variant group regarding 552A>C
polymorphism. It should be emphasized that no
studies investigated the inﬂuence of such genetic
polymorphism on VPA drug response and treatment outcome in Egyptian epileptic children
have been conducted to date.
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ﺗﺄﺛﻴﺮ اﻟﺘﻌﺪد اﻟﺸﻜﻠﻰ اﻟﺠﻴﻨﻰ ﻟﻞ  UGT1A6ﺟﻴﻦ ﻋﻠﻲ اﺳﺘﺠﺎﺑﺔ اﻻﻃﻔﺎل اﻟﻤﺼﺮﻳﻴﻦ اﻟﻤﺼﺎﺑﻴﻦ ﺑﺎﻟﺼﺮع ﻟﻌﻘﺎر
اﻟﻔﺎﻟﺒﺮوات
ﻣﺤﻤﺪ ﻋﺒﺪ اﻟﻌﺪل اﻟﺼﺎوي  -اﺳﺎﻣﺔ اﺣﻤﺪ ﺑﺪاري  -ﻣﻨﺎل زﻏﻠﻮل ﻣﻬﺮان  -ﺳﺤﺮﻣﺤﻤﺪ ﺣﺴﻨﻴﻦ  -ﻣﻨﺎل ﺣﺎﻣﺪ اﻟﺤﻤﺎﻣﺼﻲ
ﻧﺴﺮﻳﻦ ﻋﻠﻲ ﻣﺤﻤﺪ  -اﻧﺠﻲ ﻋﺒﺪ اﻟﻬﺎدي اﺑﺮاﻫﻴﻢ
اﻟﻤﻘﺪﻣﺔ و اﻟﻬﺪف ﻣﻦ اﻟﺒﺤﺚ :ﻳﺘﻢ اﻟﺘﺨﻠﺺ ﻣﻦ ﺣﻤﺾ اﻟﻔﺎﻟﺒﺮوات)  ( VPAأﺳﺎﺳﺎ ﻋﻦ ﻃﺮﻳﻖ اﻻﻗﺘﺮان ب UDP - glucuro-
 nosyltransferasesواﻟﻤﻌﺮوف ﺑﺘﻌﺪد اﺷﻜﺎﻟﻪ اﻟﺠﻴﻨﻴﻪ .ﺗﻬﺪف ﻫﺬ` اﻟﺪراﺳﺔ إﻟﻰ ﺗﻘﻴﻴﻢ ﺷﺎﻣﻞ ﻟﺘﺄﺛﻴﺮ  UGT1A6ﻣﺘﻌﺪداﻷﺷﻜﺎل
ﻓﻲ ﻣﻮﻗﻊ اﻟﻨﻮﻛﻠﻴﻮﺗﻴﺪات A>C 552و A>G 541ﻋﻠﻰ ﺗﺮﻛﻴﺰ ﺣﻤﺾ ﻓﺎﻟﺒﺮوﻳﻚ ﻓﻰاﻟﻤﺼﻞ واﻻﺳﺘﺠﺎﺑﺔ اﻻﻛﻠﻴﻨﻴﻜﻴﺔ ﻟﺤﻤﺾ
اﻟﻔﺎﻟﺒﺮوات  ،اﻟﺴﻴﻄﺮة ﻋﻠﻰاﻟﻨﻮﺑﺎت اﻟﺼﺮﻋﻴﺔ واﻟﺘﻔﺎﻋﻼت اﻟﺪواﺋﻴﺔ اﻟﻀﺎرة ﻓﻲ اﻷﻃﻔﺎل اﻟﻤﺼﺮﻳﻴﻦ اﻟﻤﺼﺎﺑﻴﻦ اﻟﺼﺮع .ﻃﺮق
اﻟﺒﺤﺚ :ﺗﺸﺘﻤﻞ ﻫﺬ` اﻟﺪراﺳﺔ ﻋﻠﻲ  48ﻣﺮﻳﻀﺎ ﺑﺎﻟﺼﺮع ﻣﻤﻦ ﻳﺘﻠﻘﻮن ﻋﻘﺎر اﻟﻔﺎﻟﺒﺮوات وﻗﺪ ﺗﻢ ﺗﺤﺪﻳﺪ اﻟﻤﺘﻐﻴﺮات اﻟﺠﻴﻨﻴﺔ ﻟﺠﻴﻦ
 UGT1A6ﻓﻲ ﻣﻮﻗﻊ اﻟﻨﻮﻛﻠﻴﻮﺗﻴﺪات A>C 552و A>G 541ﺑﻮاﺳﻄﺔ ﺗﻔﺎﻋﻞ اﻟﺒﻠﻤﺮة اﻟﺘﺴﻠﺴﻠﻰ ﺑﺎﺳﺘﺨﺪام ﺗﻘﻨﻴﺔ(RFLP) .
ﺗﻢ ﻗﻴﺎس ﻣﺴﺘﻮﻳﺎت ﺣﻤﺾ ﻓﺎﻟﺒﺮوﻳﻚ ﻓﻰ اﻟﻤﺼﻞ ﺑﻮاﺳﻄﺔ ﺗﻘﻨﻴﺔ ﻣﺘﺠﺎﻧﺴﺔ اﻧﺰﻳﻢ اﻟﻤﻨﺎﻋﻪ .واﺟﺮى رﺻﺪ ﻟﺠﻤﻴﻊ اﻟﻤﺮﺿﻰ اﻛﻠﻴﻨﻴﻜﻴﺎ
ﻟﺸﺪة اﻟﻨﻮﺑﺎت ﺑﺎﺳﺘﺨﺪام ﻣﻘﻴﺎس ﺗﺸﺎﻟﻔﻮﻧﺘﺎﻟﻰ ﺟﺎﻧﺐ ذﻟﻚ  ،اﺳﺘﺨﺪﻣﺖ ﻗﺎﺋﻤﺔ ﻣﺮﺟﻌﻴﺔ ﻟﺘﺴﺠﻴﻞ اﻟﺘﻔﺎﻋﻼت اﻟﺪواﺋﻴﺔ اﻟﻀﺎرة .اﻟﻨﺘﺎﺋﺞ
:وﻗﺪ وﺟﺪ ان ﻧﺴﺒﺔ اﻟﺘﺮﻛﻴﺰإﻟﻰ ﺟﺮﻋﺔ ﻟﻠﺪواء أﻗﻞ ﺑﻜﺜﻴﺮ ﻓﻲ اﻟﻤﺮﺿﻲ اﻟﺬﻳﻦ ﻳﺤﻤﻠﻮن اﻟﺴﻼﻟﺔ اﻟﺠﻴﻨﻴﺔ  AC,CCﻟﻠﺘﻨﻮع اﻟﺠﻴﻨﻰ
) (A/C - 552ﻣﻘﺎرﻧﺔ ﺑﺎﻟﻤﺮﺿﻲ اﻟﺬﻳﻦ ﻳﺤﻤﻠﻮن اﻟﺴﻼﻟﺔ اﻟﺠﻴﻨﻴﺔ .AAﻛﻤﺎ وﺟﺪ ان ﺣﺎﻣﻠﻲ اﻟﺴﻼﻟﺔ اﻟﺠﻴﻨﻴﺔ  AAاﻇﻬﺮوا درﺟﺔ
أﻋﻠﻰ ﺑﻜﺜﻴﺮﻋﻠﻰ ﻣﻘﻴﺎس ﺗﺸﺎﻟﻔﻮن ﺗﻠﻘﻴﺎﺳﺸﺪة اﻟﻨﻮﺑﺎت ﻣﻘﺎرﻧﺔ ﺑﺤﺎﻣﻠﻲ اﻟﺴﻼﻟﺔ اﻟﺠﻴﻨﻴﺔ  AC,CCﻟﻠﺘﻨﻮع اﻟﺠﻴﻨﻰ ).(A/C - 552
ﻟﻢ ﻧﺠﺪ أي ارﺗﺒﺎط ﻣﻠﻤﻮس ﻓﻲ ﻫﺬ` اﻟﺪراﺳﺔ ﺑﻴﻦ اﻟﺴﻴﻄﺮة ﻋﻠﻰ اﻟﻨﻮﺑﺎت اﻟﺼﺮﻋﻴﺔ واﻟﻤﺠﻤﻮﻋﺎت اﻟﻮراﺛﻴﺔ اﻟﻤﺨﺘﻠﻔﺔ  .ﺑﻴﻨﻤﺎ وﺟﺪﻧﺎ
ان ﺣﺎﻣﻠﻲ اﻟﺴﻼﻟﺔ اﻟﺠﻴﻨﻴﺔ AAﻟﻠﺘﻨﻮع اﻟﺠﻴﻨﻰ) (A/C - 552و ﺣﺎﻣﻠﻲ اﻟﺴﻼﻟﺔ اﻟﺠﻴﻨﻴﺔ  AG,AAﻟﻠﺘﻨﻮع اﻟﺠﻴﻨﻰ)A/ - 541
.(Gاﻛﺜﺮﻋﺮﺿﺔ ﻟﻠﺘﻌﺐ واﻻﻋﻴﺎء و اﻛﺜﺮ ﺗﺄﺛﺮا ﻓﻲ اﻟﺠﺎﻧﺐ اﻟﻤﻌﺮﻓﻲ .اﻻﺳﺘﻨﺘﺎج :ﻳﺆﺛﺮ اﻟﺘﻌﺪد اﻟﺸﻜﻠﻰ اﻟﺠﻴﻨﻰ ﻟﻞ UGT1A6
ﺟﻴﻦ ﻋﻠﻲ ﻣﻌﺪل اﻻﻳﺾ ﻟﺤﻤﺾ ﻓﺎﻟﺒﺮوﻳﻚ ﻣﻤﺎ ﻳﺆﺛﺮﻋﻠﻲ ﺷﺪة ﻧﻮﺑﺎت اﻟﺼﺮع و اﻟﻘﺎﺑﻠﻴﺔ ﻟﻠﺘﻔﺎﻋﻼت اﻟﺪواﺋﻴﺔ اﻟﻀﺎرة.
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NON-INVASIVE METHOD FOR THE ASSESSMENT OF LIVER
FIBROSIS AND PREDICTION OF HEPATOCELLULAR CARCINOMA
IN PATIENTS WITH CHRONIC ACTIVE HEPATITIS
Nevine E. El-Abd*, Sherihan H. El-Kady and Mohamed A. El-Attiq**
ABSTRACT
Hepatitis C virus (HCV) is a major health problem accounting for 40% of cases with end stage cirrhosis and 60% of cases
with hepatocellular carcinoma (HCC). Globally, hepatitis B virus (HBV) has been associated with 100-fold increase in risk for
development of HCC. Recognition of the limitations and cost of liver biopsy, led to an increasing need for non-invasive tests for
the assessment of the stage as well as progression of liver ﬁbrosis. The current study aimed to evaluate the value of three serum
biomarkers: ﬁbronectin (FN), pseudocholine esterase (PCHE) and prothrombin activity individually and when combined in
an equation, in patients with chronic active hepatitis (CAH) B or C in order to assess their ability to discriminate between
advanced ﬁbrosis, cirrhosis and for early prediction of HCC ( Discriminant score = PCHE/60 (U/L) X 0.00011 + ﬁbronectin
(µg/ml) X 0.039 + Prothrombin activity (%) X 3.51). The study was conducted on 70 patients, they were selected according to
METAVIR scoring system as 20 patients with ﬁbrosis ( F3), 25 patients with cirrhosis (F4) and 25 patients with HCC on top of
chronic active hepatitis B or C. All of the groups were compared to 10 apparently healthy individuals as controls. All subjects
were subjected to routine liver function tests, Alpfa fetoprotein (AFP), hepatitis B and C markers, ﬁbronectin, pseudocholine
esterase and prothrombin activity. Abdominal ultrasonography, liver biopsy and Metavir scoring were done for patients only.
Levels of PCHE, FN and equation score were decreased with the progress of liver disease. As regards ﬁbronectin, there was no
signiﬁcant difference between F3 and F4 patients. As regards prothrombin activity and the equation, no signiﬁcant difference
was found between patient with cirrhosis (F4) and HCC. The equation was found to be a good non-invasive method to discriminate between advanced ﬁbrosis and cirrhosis with sensitivity 80% and speciﬁcity 70%. Pseudocholine esterase was found to be
a good non-invasive marker for follow up of cirrhotic patients and for early detection of HCC; with sensitivity and speciﬁcity of
84% and 92% respectively. key words: pseudocholine esterase, ﬁbronectin, prothrombin activity, liver cirrhosis, HCC.

INTRODUCTION
Hepatitis C virus (HCV) is a major health
problem with an estimated global prevalence
of an average 3% or 150-200 million people of
the world population(16). Egypt has the highest
prevalence of HCV in the world with an estimated prevalence of 14.9% of which 80% are
among individuals aged 30 years and above(12).
The estimated risk of HCC is 15-20 times higher
among HCV patients than it is among healthy
subjects(36). Hepatitis B virus (HBV) is also a
major health problem, with almost 2 billion infected subjects, more than 350 million of whom
have chronic hepatitis B infection (CHB). It is
estimated that 15–40% of CHB patients develop liver cirrhosis or HCC, contributing to more
than 1 million deaths every year(8). Furthermore,
HCC ranked as the third most frequent cause
of cancer-related deaths accounting for 9.2%

of all cancer deaths worldwide(29). According
to the American Association for the Study of
Liver Disease (AASLD), liver biopsy has a major role in diagnosis, prognosis and therapeutic
decisions(21). However, Cost pressures and the
limitations have led to an increasing demand
for non-invasive tests to assess the stage of liver ﬁbrosis. Serum biomarkers of liver ﬁbrosis
such as ﬁbronectin, pseudocholinesterase and
prothrombin concentration have been proposed
as indicators of change from chronic hepatitis
to cirrhosis(28). The analysis of these serum biochemical markers is a rapid, inexpensive and
non-invasive leading to high predictive identiﬁcation of the progression of the ﬁbrotic process
and hence proper management(24). Cholinesterase is synthesized mainly in hepatocytes , thus
serum levels are reduced in liver dysfunction
due to decreased synthesis. The predominant
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hepatic source of serum cholinesterase, suggests
that its value might be a more speciﬁc indicator of liver dysfunction than the other traditional
liver function tests(22). Its value in predicting
postoperative complications following hepatic
resection of HCC has been also proved to be of
great importance(9). In normal liver, ﬁbronectin
plays major roles in various cellular functions
such as cell adhesion, proliferation and differentiation, increased expression of ﬁbronectin is
thought to be associated with both physiological
and pathological tissue remodeling(1). It was also
proved that ﬁbronectin plays an important role
in cancer progression, and is thus hypothesized
to be highly associated with HCC progression(17).
Prothrombin activity is considered as a universal
indicator of the severity of liver disease and is
incorporated in almost all the prognostic models
and major therapeutic decisions worldwide(5).

by chemiluminescent microparticle immunoassay on Architect 2000 Si by Abbott(23), HBsAg
and HCV Ab were done by enzyme- linked immunosorbent assay (ELISA)(35). Determination
of Prothrombin activity was carried by manual method(7), Fibronectin was determined by
quantitative competitive enzyme immunoassay
ELISA kit supplied by Assaypro(31)[Assaypro,
AssayMax Human Fibronectin 30 Triad South
Drive, St. Charles, MO 63304.] and Pseudocholinesterase was done by a quantitative kinetic
assay, using Butyrylthiocholine (BTC) method
by a kit supplied by BEN(26)[BEN Biochemical Enterprise S.r.l - via Toselli, 4 - 20127 Milano - Italy]. All patients underwent abdominal
ultra sonographic examination and liver biopsy
for assessment of degree of ﬁbrosis by using the
METAVIR scoring system(3) which classify patients according to ﬁbrosis as follows:

The aim of this study was to evaluate the
utility of the 3 serum biomarkers: ﬁbronectin,
pseudocholinesterase and prothrombin activity,
individually and when combined in an equation,
in patients with post hepatitis liver ﬁbrosis, cirrhosis and HCC in order to assess their ability to
discriminate between different stages of ﬁbrosis
as well as for early prediction of HCC.

Stage (0): no ﬁbrosis, Stage(1): stellate
enlargement of portal tracts without septae,
Stage(2): enlargement of portal tract with rare
septae, Stage(3): numerous septae (ﬁbrosis),
without cirrhosis and Stage(4): cirrhosis.

SUBJECTS AND METHODS
This study was conducted on 70 patients with
age ranging from 40 to 65 years, selected from
Hepatology and Gastroenterology department,
Cairo University hospital and Tanta Fever Hospital. All subjects were classiﬁed into 4 groups,
group I included 20 patients with CAH (B or C)
with liver ﬁbrosis (F3), group II included 25 patients with CAH (B or C) with liver cirrhosis (F4)
and group III included 25 patients with HCC on
top of CAH (B or C). The 3 groups of patients
were selected and classiﬁed according to METAVIR scoring system. They were compared to 10
apparently healthy age and sex matched volunteers as the control group (group IV). The study
protocol was approved by the ethics committee
of Cairo University Hospital. Routine liver function tests: Albumin(10), AST(33), ALT(27), GGT(30)
and Alkaline phosphatase(34) were performed
on Beckman Coulter AU 480 auto analyzer.
Serum alpha fetoprotein (AFP) was analyzed

Fortunato et al. in 2001, developed a discriminate score to assess the degree of hepatic ﬁbrosis; [Pseudocholinesterase (µKat/L) X 0.00011
+ Fibronectin (mg/L) X 0.039 + Prothrombin
activity (%) X 3.51 + ALT (µKat/L) X 0.49 – Nacetyl-β – glucosaminidase [B-NAG] (µKat/L)
X 0.51 – Manganese superoxide dismutase [MnSOD] (µG/L) X 1.29 – 9.41] (14). In the present
study, for simplicity, the original equation was
modiﬁed as follows: [(Pseudocholinesterase (U/
L) / 60) X 0.00011] + [Fibronectin (µg/ml) X
0.039] + [Prothrombin activity (%) X 3.51]. The
discrimination score was calculated by computer
software (Microsoft Excel) by entering the results of the three studied biomarkers.
Statistical method: All results were processed by SPSS (Statistical Package of Social
Science) 16.0 for Windows XP. ANOVA (analysis of variance) among groups of study were
done for quantitative variables, considering the
p value < 0.05 as statistically signiﬁcant. Quantitative results were expressed as mean values (x)
and standard deviations (SD). ROC curves were
drawn for detection of reliability of the studied
markers to differentiate stages of liver ﬁbrosis
and its value in prediction of HCC.
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ues of F4 and HCC groups (280.4) at P > 0.05.
The control group was signiﬁcantly the highest
(370.2) when compared to all of the other 3 studied groups (P < 0.01)
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RESULTS
descriptive statistics of liver function tests
and AFP are represented in table (1)
Mean values of PCHE in the HCC group
were signiﬁcantly lower (3931U/L) when compared to that of F3, F4 and control groups (P <
0.01). its mean value in F4 group (8300U/L)
was signiﬁcantly lower comparing it to that of
F3 group (11400 U/L), P < 0.01, however, F3
and F4 showed no statistically signiﬁcant difference when compared to the control group
(9136U/L), P>0.05. As for Fibronectin, its
mean value in HCC group was signiﬁcantly
lower (228.3 µg/ml) when compared to that of
F4 (305.0) (P =0.019), however, no statistically
signiﬁcant difference was found between the
mean values of F3 and F4 groups (333.6 µg/ml
and 305.0 µg/ml respectively), at P > 0.05. Regarding Prothrombin activity, its mean values in
F4 and HCC groups (69.7% and 70.9% respectively) were signiﬁcantly lower comparing them
to that of F3 group (78.7%), (P < 0.01 and <0.05
respectively), the mean values of F3, F4 and
HCC groups were statistically lower comparing
them to the control group (90.7%), (P < 0.01).
The mean values of the discrimination score, of
F4 group (286.6) was statistically lower than that
of F3 group (322.1) at P < 0.05, while, no signiﬁcant difference was found between the mean val-

In the ROC curve analysis (Figures 1 and 2);
we found the following:
Pseudocholinesterase: at a cut-off value of
11829 U/L, PCHE was able to discriminate between F3 and F4, the AUC (0.784), a sensitivity
of 92 % and speciﬁcity of 60 %. Moreover, at a
cut-off value of 4809 U/L, it could also discriminate between F4 and HCC, AUC (0.899) with a
sensitivity of 84 % and a speciﬁcity of 92 %.
Fibronectin: at a cut-off value of 362.8 µg/
ml, it was hardly able to discriminate between
F3 and F4, the AUC (0.573) with a sensitivity
and speciﬁcity of 72 % and 45 % respectively.
Furthermore, at a cut-off value of 244.4 µg/ml,
it showed a limited value in discrimination between cirrhosis and HCC with AUC (0.739), a
sensitivity of 68 % and a speciﬁcity of 80 %.

The discrimination score: at a cut-off of
310; it was able to discriminate between ﬁbrosis
(F3) and cirrhosis (F4), the AUC (0.820) with a
sensitivity and speciﬁcity of 80 % and 70 % respectively. However, at a cut-off value of 291, it
was bearly able to discriminate between F4 and
HCC showing AUC (0.555), with a sensitivity of

68 % and a speciﬁcity of 44 %.

 
Table (1): Descriptive statistics for liver biochemical tests and
AFP of the studied groups.




 





 




















































































































































  














































































































































Results are presented by mean ±SD (P < 0.05 is Signiﬁcant)
 
Cells bearing same letters are not statistically signiﬁcant
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Figure (1): ROC curve for Pseudocholinester  
ase, Fibronectin and the equation in F3


and F4 patients.












Figure (2): ROC curve for Pseudocholinesterase,
Fibronectin and the equation in F4 patients
and HCC patients
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DISCUSSION

The prognosis and management of chronic
liver disease depend largely on the degree and
progression of liver ﬁbrosis as well as the development of HCC. In the past decade HCC
has gone from being an almost universal death
sentence to a cancer that can be prevented, detected at an early stage, and effectively treated(4).
Serum markers of liver ﬁbrosis offer an attractive, less invasive and cost effective alternative
to liver biopsy for both patients and clinicians.
Moreover, measurements may be performed repeatedly, thus allowing for a dynamic monitoring of ﬁbrosis(38). This study aimed to evaluate
three biomarkers; Pseudocholinesterase, Fibronectin and Prothrombin activity individually and
combined in a speciﬁc equation, in correlation
with histopathological ﬁndings, in patient with
chronic HBV or HCV infection; to detect their
value as non-invasive markers to discriminate
late stages of ﬁbrosis (F3) and cirrhosis (F4) in
CAH patients as well as for early prediction of
HCC in cirrhotic patients.
Our study revealed that the mean value of
PCHE was the lowest in HCC patients than that
in F3, F4 and control groups (p <0.01). Furthermore, its value in F4 group, was signiﬁcantly
lower as compared to that of F3 group, revealing that PCHE was negatively related to the
degree of hepatic ﬁbrosis, with sensitivity 92%
and speciﬁcity 60% at a cut off value of 11829
U/L. In concordances to our study, a recent research studying the serum level of PCHE in 30
patients with CAH or cirrhosis compared to 30
apparently healthy controls, found that the value
of PCHE was signiﬁcantly lower in the patients
compared to control group (<0.05) and they suggested a cutoff value of 4850 U/L to diagnose
liver disease with 90% sensitivity and 100%
speciﬁcity(22). Another study concluded that cholinesterase activity is signiﬁcantly decreased in
cirrhosis as compared to chronic hepatitis patients at P<0.01(13), which also comes in agreement with our results. Moreover, another study,
showed that serum cholinesterase decreased signiﬁcantly in liver cirrhosis (P<0.001) and that
cholinesterase is easier and more objective in
evaluating the liver reserve function in cirrhot-
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ic patients . A third study proved that PCHE
mean value was signiﬁcantly decreased in liver
cirrhosis (P <0.01)(20), which again goes hand in
hand with another study, reporting that the median value of PCHE was signiﬁcantly lower in
cirrhotic group compared to its values in chronic
active hepatitis and control groups(25). Our results
supported by previous studies might be contributed to decreased synthetic capability of the liver
with the advanced stages of liver ﬁbrosis.
(18)

We also found that the mean value of PCHE
was signiﬁcantly lower in HCC group when
compared to F4 group at P 0.001, at a cut off
value of 4809 U/L showing a sensitivity of 84%
and speciﬁcity of 92%. These results were in
agreement with a study, demonstrating that
lower serum CHE level is a signiﬁcant predictor of poor prognosis and severe liver damage
in HCC patients(32). Researchers observed in
their study that the PCHE levels were lower (3149% of normal value) in all patients with different malignancies(6). PCHE levels reported to be
decreased in advanced cancer patients, with or
without hepatic involvement: the lowest activity
has been found in patients with hepatic metastases, despite the normality of other liver function
tests(15). One of the possible mechanisms responsible for PCHE activity decrease in cancer patients could be secondary anorexia accompanying malignancy(19).
On the contrary, a study found that serum value of cholinesterase in cirrhosis was statistically
indifferent comparing it to HCC patients(13).
As for Fibronectin, it showed no statistically
signiﬁcant difference between F3 and F4 group
(P>0.05). However, its value was signiﬁcantly
lower in HCC group than that in F4, F3 and control groups (P <0.05, <0.01 and <0.01 respectively). These ﬁndings were in agreement with a
study which concluded that the determination of
plasma ﬁbronectin was insigniﬁcant in the evaluation of the degree of liver ﬁbrosis(11). On the
other hand, a study found that the level of ﬁbronectin was increased signiﬁcantly with the progression of ﬁbrosis stages but decreased in cirrhosis and that ﬁbronectin was the most efﬁcient
marker among other tested markers, P <0.01)(2).
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Another study, demonstrated that circulating ﬁbronectin modulates blood vessel formation and
tumor growth by modifying the amount of and
the response to Vascular Endothelial Growth
Factor (VEGF)(37). Researchers concluded that
determination of the FN can serve as a prognostic biomarker for breast and prostate cancers and
possibly other cancers. However, other researchers found that HCC patients had signiﬁcantly
higher plasma levels of FN comparing them to
the control group (P<0.05) and that circulating
FN levels were dramatically reduced in patients
at late stages of HCC(17). Regarding the mean values of Prothrombin activity, we found that it was
signiﬁcantly lower in F4 group when compared
to that of F3 group (78.7%) (P < 0.01), which
was previously concluded by scientists who reported that the median values of prothrombin activity were signiﬁcantly lower in cirrhotic group
as compared to chronic active hepatitis group (P
< 0.01)(25). we also found that the mean values
of the discrimination score of equation were signiﬁcantly lower in F4 in comparison to its value
in F3 group (P value <0.05). The mean values of
F3, F4 and HCC groups were signiﬁcantly lower
comparing them to the control group, P value<
0.01. The equation score can signiﬁcantly discriminates between ﬁbrosis (F3) and cirrhosis
(F4), at a cut-off value of 310.1 with sensitivity 80%, speciﬁcity 70%. Close results were obtained by other researchers who found that the
equation signiﬁcantly discriminates ﬁbrosis and
cirrhosis (P = 0.001) with sensitivity 100% and
speciﬁcity 60% at cut-off value of 243.28(25). A
study which used a discriminant similar score,
including ﬁbronectin, pseudocholinesterase and
prothrombin activity, established a cut-off value
of -0.22 (< -0.22 indicated cirrhosis and > -0.22
indicated chronic active hepatitis)(14). However,
there was no statistically signiﬁcant difference
between the mean values of the equation score
in F4 and HCC groups (286.6 and 280.4 respectively), (P > 0.05) and the equation was not able
to predict HCC on top of cirrhosis; whereas, at a
cut off value of 291.4 , the sensitivity and speciﬁcity were 68% and 44% respectively.
In conclusion to our results, the value of
PCHE appeared to reﬂect the progression of
chronic liver disease. The decrease in the level of
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serum PCHE from stage F3 to stage F4 to HCC;
show its importance in the follow up of chronic
advanced liver ﬁbrosis for the detection of cirrhosis and HCC. Although, the statistics showed
decrease in PCHE mean values in groups F3 and
F4, yet they were considered to be within the
normal range, however, in HCC group, PCHE
levels were markedly decreased below the normal range; which reﬂects its great importance
in predicting HCC in cirrhotic patients. FN results showed that it has no signiﬁcant role in
the detection of the stage of advanced ﬁbrosis
or in the prediction of HCC. Although FN has
an important role in ﬁbrogenesis and the development of different cancers and several studies
were done on the level of FN in these conditions;
some reported a decrease in its levels, while others showed that it is increased, however, the
mechanism remains unknown. It is possible that
patients at the cirrhotic stage and late stages of
HCC lost their synthetic capability because of
liver malfunctions. The discrimination score
proved its value for evaluation of the progression
of liver ﬁbrosis, as it was able to discriminate between ﬁbrosis and cirrhosis (F3 and F4) which
was attributed to the signiﬁcant results found in
this study regarding PCHE and prothrombin activity between both groups. It has proved to be a
good non-invasive method for the follow up of
chronic active hepatitis patients and may eliminate the need for repeated liver biopsy. However,
it showed a limited value for prediction of HCC
which might be attributed to the non-signiﬁcant
results found in this study for prothrombin activity and FN between F4 and HCC groups.
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ﻃﺮﻳﻘﺔ ﻏﻴﺮ ﺍﺟﺘﻴﺎﺣﻴﺔ ﻟﻠﻜﺸﻒ ﻋﻦ ﺗﻠﻴﻒ ﺍﻟﻜﺒﺪ ﻭ ﺍﻟﺘﻨﺒﺆ ﺑﺴﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ ﺍﻟﺨﻠﻮﻱ
ﻓﻲ ﻣﺮﺿﻲ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻤﺰﻣﻦ ﺍﻟﻨﺎﺷﻂ
ﻧﻴﻔﻴﻦ ﺍﻟﻌﺒﺪ  -ﺷﻴﺮﻳﻬﺎﻥ ﺍﻟﻘﺎﺿﻰ  -ﻣﺤﻤﺪ ﺍﻟﻌﺘﻴﻖ
ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ ﻫﻮ ﺗﺮﺍﻛﻢ ﻣﻔﺮﻁ ﻟﻠﻜﻮﻻﭼﻴﻦ ﻭﻏﻴﺮﻩ ﻣﻦ ﺍﻟﺒﺮﻭﺗﻴﻨﺎﺕ ﺍﻟﻤﺼﻔﻮﻓﺔ ﺧﺎﺭﺝ ﺍﻟﺨﻠﻴﺔ .ﻭﻫﻮ ﺟﺰء ﻣﻦ ﻋﻤﻠﻴﺔ ﺍﻟﺘﻼﺋﻢ ﺍﻟﺘﻲ ﺗﻄﻮﺭ
ﺭﺩﺍ ﻋﻠﻰ ﺍﺻﺎﺑﺔ ﺍﻟﻜﺒﺪ .ﺍﻟﺘﺮﺳﻴﺐ ﺍﻟﻤﺘﺰﺍﻳﺪ ﺗﺪﺭﻳﺠﻴﺎً ﻟﻠﺒﺮﻭﺗﻴﻨﺎﺕ ﺍﻟﻤﺼﻔﻮﻓﺔ ﺧﺎﺭﺝ ﺍﻟﺨﻠﻴﺔ ،ﻳﻐﻴﺮ ﻣﻮﺭﻓﻮﻟﻮﺟﻴﺎ ﺍﻟﻜﺒﺪ ﻣﻤﺎ ﻳﺆﺩﻱ ﻓﻲ ﺍﻟﻨﻬﺎﻳﺔ ﺇﻟﻰ
ﺿﻌﻒ ﻭﻇﺎﺋﻒ ﺍﻟﻜﺒﺪ ،ﻭﻳﺆﺩﻱ ﺍﻳﻀﺎً ﺍﻟﻲ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ .ﺣﺘﻰ ﺍﻵﻭﻧﺔ ﺍﻷﺧﻴﺮﺓ ،ﺧﺰﻋﺔ ﺍﻟﻜﺒﺪ ﻫﻮ ﺍﻟﻤﻌﻴﺎﺭ ﺍﻟﺬﻫﺒﻲ ﻟﻠﺘﺤﺪﻳﺪ ﺍﻟﻤﺮﺣﻠﻲ ﻟﻠﺘﻠﻴّﻒ ﻓﻲ
ﺣﺎﻻﺕ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪ ﺍﻟﻮﺑﺎﺋﻲ ﺍﻟﻤﺰﻣﻦ )ﺑﻲ( ﻭ )ﺳﻲ( ﻭﻏﻴﺮﻫﺎ ﻣﻦ ﺃﻣﺮﺍﺽ ﺍﻟﻜﺒﺪ ﺍﻟﻤﺰﻣﻨﺔ .ﺧﺰﻋﺔ ﺍﻟﻜﺒﺪ ﻫﻮ ﺇﺟﺮﺍء ﺇﺟﺘﻴﺎﺣﻲ ﻭﻣﺆﻟﻢ ﻭ ﺃﻳﻀﺎ
ﻳﺤﻤﻞ ﺧﻄﺮ ﺣﺪﻭﺙ ﻣﻀﺎﻋﻔﺎﺕ ﺗﻬﺪﺩ ﺣﻴﺎﺓ ﺍﻟﻤﺮﻳﺾ .ﺍﻟﻬﺪﻑ ﻣﻦ ﺩﺭﺍﺳﺘﻨﺎ ﻫﻮ ﺗﻘﻴﻴﻢ ﻓﻴﺒﺮﻭﻧﻜﺘﻴﻦ ﻭ ﻛﻮﻟﻴﻨﺴﺘﻴﺮﺍﺯ ﺍﻟﺰﺍﺋﻒ ﻋﻨﺪ ﺩﻣﺠﻬﻤﺎ ﻣﻊ ﻧﺸﺎﻁ
ﺍﻟﺒﺮﻭﺛﺮﻭﻣﺒﻴﻦ ﻓﻲ ﻣﻌﺎﺩﻟﺔ ﻣﻌﻴﻨﺔ )ﻓﻲ ﻋﻼﻗﺔ ﻣﻊ ﺍﻟﺘﻐﻴﺮﺍﺕ ﺍﻟﻨﺴﻴﺠﻴﺔ ﺍﻟﻤﺮﺿﻴﺔ( ﻓﻲ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻮﺑﺎﺋﻲ
ﺍﻟﻤﺰﻣﻦ )ﺑﻲ( ﺃﻭ )ﺳﻲ( .ﻳﺘﻢ ﺍﺳﺘﺨﺪﺍﻡ ﺍﻟﻘﻴﻤﺔ ﻣﻦ ﺍﻟﻤﻌﺎﺩﻟﺔ ﻛﻤﺆﺷﺮ ﻏﻴﺮ ﺇﺟﺘﻴﺎﺣﻲ ﻟﻠﺘﻤﻴﻴﺰ ﺑﻴﻦ ﻣﺮﺣﻠﺔ ﺗﻠﻴّﻒ ﺍﻟﻜﺒﺪ ﺍﻟﻤﺘﻘﺪﻣﺔ ﻭﺗﻠﻴّﻒ ﺍﻟﻜﺒﺪ ﺍﻟﻜﺎﻣﻞ،
ﻭﺍﻟﺘﻨﺒﺆ ﺑﺴﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻣﻦ ﺧﻼﻝ ﻣﻘﺎﺭﻧﺔ ﻧﺘﺎﺋﺞ ﻣﺮﺿﻰ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻜﺎﻣﻞ ،ﺑﻨﺘﺎﺋﺞ ﻣﺮﺿﻲ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻮﻕ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻯ ﺍﻟﻜﺎﻣﻞ.
ﺷﻤﻠﺖ ﺍﻟﺪﺭﺍﺳﺔ  70ﻣﺮﻳﻀﺎً ،ﺗﻢ ﺍﺧﺘﻴﺎﺭﻫﻢ ﻣﻦ ﻗﺴﻢ ﺍﻣﺮﺍﺽ ﺍﻟﻜﺒﺪ ﻭﺍﻟﺠﻬﺎﺯ ﺍﻟﻬﻀﻤﻲ ﺑﻤﺴﺘﺸﻔﻴﺎﺕ ﺟﺎﻣﻌﺔ ﺍﻟﻘﺎﻫﺮﺓ ﻭﺍﻳﻀﺎ ﻣﻦ ﻣﺴﺘﺸﻔﻲ ﺍﻟﺤﻤﻴﺎﺕ
ﺑﻄﻨﻄﺎ ،ﺟﻤﻴﻌﻬﻢ ﻣﺼﺎﺑﻮﻥ ﺑﺎﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻮﺑﺎﺋﻲ ﺍﻟﻤﺰﻣﻦ )ﺑﻲ( ﺃﻭ )ﺳﻲ( .ﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ ﺗﺒﻌﺎً ﻟﻨﻈﺎﻡ ﺍﻟﺪﺭﺟﺎﺕ  METAVIRﺍﻟﻲ 20
ﻣﺮﻳﻀﺎً ،ﺑﺎﻟﻤﺮﺣﻠﺔ ﺍﻟﺜﺎﻟﺜﺔ ﻟﻠﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ ﻭ 25ﻣﺮﻳﻀﺎً ﺑﺎﻟﻤﺮﺣﻠﺔ ﺍﻟﺮﺍﺑﻌﺔ ﻭ ﺍﻷﺧﻴﺮﺓ ﻟﻠﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ ﻣﻦ ﻣﺴﺘﺸﻔﻲ ﺣﻤﻴّﺎﺕ ﻃﻨﻄﺎ ﻭ 25ﻣﺮﻳﻀﺎً
ﺗﻢ ﺗﺸﺨﻴﺼﻬﻢ ﺑﺎﻟﻤﺮﺣﻠﺔ ﺍﻟﺮﺍﺑﻌﺔ ﻭ ﺍﻷﺧﻴﺮﺓ ﻟﻠﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ ﻣﻌﻘﺪﺓ ﻣﻊ ﺳﺮﻃﺎﻥ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻜﺒﺪﻳﺔ )ﺗﻢ ﺗﺸﺨﻴﺼﻬﺎ ﻣﻦ ﻗﺒﻞ ﻧﺘﺎﺋﺞ ﺍﻻﺷﻌﺔ ﺍﻟﺘﺼﻮﻳﺮﺓ
ﻭﺍﻟﻤﻌﺎﻣﻞ ﺍﻟﻤﺨﺘﺒﺮﻳﺔ( .ﺍﺧﺘﻴﺮﺕ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ ﻣﻦ ﻋﺸﺮﺓ ﻣﺘﻄﻮﻋﻴﻦ ﺃﺻﺤﺎء ﻣﻄﺎﺑﻘﺔ ﻓﻲ ﺍﻟﺠﻨﺲ ﻭﺍﻟﻌﻤﺮ .ﺗﻢ ﻋﻤﻞ ﺍﻵﺗﻲ ﻟﺠﻤﻴﻊ
ﺍﻟﻤﺮﺿﻲ :ﺍﻹﺧﺘﺒﺎﺭﺍﺕ ﺍﻟﻤﻌﻤﻠﻴﺔ ﺍﻟﺮﻭﺗﻴﻨﻴﺔ :ﺇﺧﺘﺒﺎﺭﺍﺕ ﻭﻇﺎﺋﻒ ﺍﻟﻜﺒﺪ ﻓﻲ ﻣﺼﻞ ﺍﻟﺪﻡ ﺑﻤﺎ ﻓﻲ ﺫﻟﻚ ﺍﻟﺰﻻﻝ ،ﺇﻧﺰﻳﻢ ﺃﻣﻴﻦ ﺍﻷﻻﻧﻴﻦ ﺗﺮﺍﻧﺴﻔﻴﺮﺍﺯ،
ﺇﻧﺰﻳﻢ ﺃﻣﻴﻦ ﺍﻷﺳﺒﺎﺭﺗﺎﺕ ﺗﺮﺍﻧﺴﻔﻴﺮﺍﺯ ،ﺇﻧﺰﻳﻢ ﻏﺎﻣﺎﻏﻠﻮﺗﺎﻣﻴﻞ ﺗﺮﺍﻧﺴﻔﻴﺮﺍﺯ ،ﺍﻟﻔﻮﺳﻔﺎﺗﻴﺰ ﺍﻟﻘﻠﻮﻳﺔ ﻭﺃﻟﻔﺎ ﻓﻴﺘﻮ ﺑﺮﻭﺗﻴﻦ .ﻭﻗﺖ ﻭﺗﺮﻛﻴﺰ ﺍﻟﺒﺮﻭﺛﺮﻭﻣﺒﻴﻦ.
ﺩﻻﻻﺕ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻮﺑﺎﺋﻲ :ﺍﻟﻤﺴﺘﻀﺪ ﺍﻟﺴﻄﺤﻲ ﻟﻔﻴﺮﻭﺱ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪ )ﺑﻲ( ﻭﺍﻷﺟﺴﺎﻡ ﺍﻟﻤﻀﺎﺩﺓ ﻟﻔﻴﺮﻭﺱ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻜﺒﺪ )ﺳﻲ( .ﺑﺮﻭﺗﻴﻦ
ﺃﻟﻔﺎ ﻓﻴﺘﻮ ﻓﻲ ﻣﺼﻞ ﺍﻟﺪﻡ .ﺍﻟﻜﺸﻒ ﻋﻦ ﺩﻻﻻﺕ ﺍﻟﺘﻠﻴّﻒ :ﻓﻴﺒﺮﻭﻧﻜﺘﻴﻦ ﻓﻲ ﺍﻟﺒﻼﺯﻣﺎ .ﺇﻧﺰﻳﻢ ﺍﻟﻜﻮﻟﻴﻨﺴﺘﺮﺍﺯ ﺍﻟﺰﺍﺋﻒ ﻓﻲ ﻣﺼﻞ ﺍﻟﺪﻡ ،ﻓﺤﺺ ﺍﻟﺒﻄﻦ
ﺑﺎﻵﺷﻌﺔ ﺍﻟﺘﻠﻴﻔﺰﻳﻮﻧﻴﺔ ﻟﻠﻤﺠﻤﻮﻋﺔ ﺍﻟﺜﺎﻟﺜﺔ .ﺃﺧﺬ ﺧﺰﻋﺔ ﻛﺒﺪﻳﺔ ﻣﻦ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﺍﻷﻭﻟﻰ ﻭﺍﻟﺜﺎﻧﻴﺔ ﻭﺍﻟﺜﺎﻟﺜﺔ ﻣﻊ ﺗﻘﻴﻴﻢ ﺍﻟﺘﻠﻴّﻒ ﻭﺍﻻﻟﺘﻬﺎﺏ ﻋﻦ ﻃﺮﻳﻖ
ﺍﺳﺘﺨﺪﺍﻡ ﻧﻈﺎﻡ ﺍﻟﺪﺭﺟﺎﺕ  .METAVIRﻓﻲ ﻣﺮﺿﻰ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ )ﺍﻟﻤﺮﺣﻠﺔ ﺍﻟﺮﺍﺑﻌﺔ( :ﻭﺟﺪ ﺃﻥ ﻣﺴﺘﻮﻳﺎﺕ ﺇﻧﺰﻳﻢ ﺍﻟﻜﻮﻟﻴﻨﺴﺘﺮﺍﺯ ﺍﻟﺰﺍﺋﻒ ﻭ
ﻧﺸﺎﻁ ﺍﻟﺒﺮﻭﺛﺮﻭﻣﺒﻴﻦ ﻭ ﺍﻟﻤﻌﺎﺩﻟﺔ ﺍﻟﻤﺤﺴﻮﺑﺔ ﺗﻨﺨﻔﺾ ﻣﻊ ﺗﻘﺪﻡ ﻧﺴﺒﺔ ﺍﻟﺘﻠﻴّﻒ ﻓﻲ ﺍﻟﻜﺒﺪ .ﻭﻓﻴﻤﺎ ﻳﺘﻌﻠﻖ ﺑﻤﺴﺘﻮﻳﺎﺕ ﻓﺒﺮﻭﻧﻴﻜﺘﻴﻦ ،ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﻓﺮﻕ
ﻛﺒﻴﺮ ﺑﻴﻦ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻤﺘﻘﺪﻡ )ﺍﻟﻤﺮﺣﻠﺔ ﺍﻟﺜﺎﻟﺜﺔ( ﻭ ﺗﻠﻴّﻒ ﺍﻟﻜﺒﺪ ﺍﻟﻜﺎﻣﻞ )ﺍﻟﻤﺮﺣﻠﺔ ﺍﻟﺮﺍﺑﻌﺔ( .ﺗﻢ ﺍﻟﺘﻮﺻﻞ ﺃﻥ ﻣﻦ ﺍﻟﻤﻤﻜﻦ ﺃﺳﺘﺨﺪﺍﻡ ﺍﻟﻤﻌﺎﺩﻟﺔ
ﻛﻮﺳﻴﻠﺔ ﺟﻴﺪﺓ ﻏﻴﺮ ﺇﺟﺘﻴﺎﺣﻴﺔ ﻟﻠﺘﻤﻴﻴﺰ ﺑﻴﻦ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻤﺘﻘﺪﻡ ﻭﺍﻟﺘﻠﻴﻒ ﺍﻟﻜﺒﺪﻱ ﺍﻟﻜﺎﻣﻞ ﺑﺤﺴﺎﺳﺔ  ٪ 80ﻭﺗﺤﺪﻳﺪﻳﺔ  .70٪ﻓﻲ ﻣﺮﺿﻲ ﺳﺮﻃﺎﻥ
ﺍﻟﻜﺒﺪ :ﻭﺟﺪ ﺃﻥ ﻣﺴﺘﻮﻳﺎﺕ ﺍﻟﻜﻮﻟﻴﻨﺴﺘﺮﺍﺯ ﺍﻟﺰﺍﺋﻒ ﻭ ﻓﺒﺮﻭﻧﻴﻜﺘﻴﻦ ﺍﻧﺨﻔﻀﺖ ﺃﻛﺜﺮ ﻣﻊ ﺗﻄﻮﺭ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻲ ﻣﺮﺿﻰ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻯ )ﺍﻟﻤﺮﺣﻠﺔ
ﺍﻟﺮﺍﺑﻌﺔ( .ﻭﻓﻴﻤﺎ ﻳﺘﻌﻠﻖ ﺑﻨﺸﺎﻁ ﺍﻟﺒﺮﻭﺛﺮﻭﻣﺒﻴﻦ ﻭ ﺍﻟﻤﻌﺎﺩﻟﺔ ،ﻟﻢ ﻳﻜﻦ ﻫﻨﺎﻙ ﻓﺮﻕ ﻛﺒﻴﺮ ﺑﻴﻦ ﺗﻠﻴّﻒ ﺍﻟﻜﺒﺪ ﺍﻟﻜﺎﻣﻞ ﻭﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ .ﻭﺟﺪ ﺃﻥ ﺍﻟﻤﻌﺎﺩﻟﺔ ﻟﻦ
ﺗﻜﻮﻥ ﻣﺆﺷﺮﺍً ﺟﻴﺪﺍً ﻟﺘﻨﺒﺆﺗﻄﻮﻳﺮﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ ﻓﻲ ﻣﺮﺿﻲ ﺗﻠﻴّﻒ ﺍﻟﻜﺒﺪ ﺍﻟﻜﺎﻣﻞ .ﺗﻢ ﺍﻟﺘﻮﺻﻞ ﺍﻟﻲ ﺃﻥ ﺃﻧﺰﻳﻢ ﺍﻟﻜﻮﻟﻴﻨﺴﺘﺮﺍﺯ ﺍﻟﺰﺍﺋﻒ ﻓﻲ ﻣﺼﻞ ﺍﻟﺪﻡ
ﻟﻴﻜﻮﻥ ﺍﺧﺘﺒﺎﺭ ﺟﻴﺪ ﻏﻴﺮ ﺇﺟﺘﻴﺎﺣﻲ ﻟﻤﺘﺎﺑﻌﺔ ﻣﺮﺿﻰ ﺍﻟﺘﻠﻴّﻒ ﺍﻟﻜﺒﺪﻯ ،ﻟﻠﻜﺸﻒ ﺍﻟﻤﺒﻜﺮ ﻋﻦ ﺳﺮﻃﺎﻥ ﺍﻟﻜﺒﺪ؛ ﻣﻊ ﺣﺴﺎﺳﺔ  84٪ﻭﺗﺤﺪﻳﺪ .92٪
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HAS PERIODONTAL THERAPY A ROLE ON THE EXPRESSION OF
THE RECEPTOR OF ADVANCED GLYCATION END PRODUCTS
(RAGE) IN GINGIVAL TISSUES AMONG PATIENTS WITH TYPE 2
DIABETES MELLITUS?
Nagwa Abdel Hamid Osman*, Mona Salah El Din Darhous**, Ashraf Ismail***
Dina M. Rasheed Bahgat*** and Rania Khalifa***
ABSTRACT
Background: An extensive body of literature reports that diabetes is a risk factor for gingivitis and periodontitis, and the
degree of glycemic control is a determining factor in the vulnerability to oral health. The receptor for advanced glycation
end-products (RAGE) is strongly expressed in gingival tissues obtained from patients with type II diabetes.This suggests that
RAGE plays a central role in periodontitis in Type II Diabetes Mellitus. Subjects and Methods:50 male individuals ranging
in age from 35 to 60 years old were included in the study and divided into 3 groups; group I consisted of 20 patients suffering
from both type 2 DM and Chronic periodontitis (CP), group II consisted of 20 non-diabetic patients suffering from CP, group
III consisted of 10 non-diabetic individuals with healthy periodontium. Blood samples were withdrawn to an EDTA tube for
measurement of (HbA1c) in group I using high performance chromatography method before and after periodontal therapy,
also biopsies were obtained from the marginal gingiva in areas of gingival enlargement for detection of RAGE also before and
after periodontal therapy using semi-quantitative RT-PCR.Similarly all baseline clinical parameters were obtained immediately before biopsy acquisition, these parameters included: Gingival index (GI), probing depth (PD), Clinical attachment level
(CAL) before and after periodontal therapy. Results: Expression of RAGE did not differ signiﬁcantly between groupsI and II,
pre-or post-operatively, however they were signiﬁcantly higher than control group. Levels of RAGE expression before and after
treatment in group I and II were statistically signiﬁcant. Hb1Ac differed signiﬁcantly before and after periodontal therapy in
group I.There was a positive correlation between levels of RAGE and clinical parameters but it was not statistically signiﬁcant.
No statistically signiﬁcant differences were observed between the diabetic group and the chronic periodontitisgroup in the periodontal pocket depth(PD), clinical attachment level(CAL)and gingival index(GI)before treatment. After peri odontal therapy, as
regards PD, it showed a signiﬁcant reduction in groupI and in groupII, also for CAL, there was a signiﬁcantr eductioningroup
I and in groupII after the rapy. The GI also showed a signiﬁcant reduction in both groups. A positive correlation between the
level of RAGE expression and HbAlc, PD,CAL,GI,before and after treatment both in groupIandII was observed, yet it was not
statistically signiﬁcant. Regarding groupI, preoperatively, there was no signiﬁcant correlation between HbAlc level and PD,
CAL,GI, however, postoperatively, there was a statistically signiﬁcant positive correlation between HbA1c and both PD and
CAL. Conclusion: RAGEs expression did not differ in groupsI and IIdenoting that they are related to inﬂammation and not
speciﬁc to the diabetic state. Periodontal therapy resulted in lower HbA1c levels in diabetic patients thus it should be included
as a part of diabetes control measures, hence anti-RAGE therapy may provide a wider therapeutic window for periodontitis
and glycemic control in diabetic patients. Key Words: RAGE,DM, HbA1c,RT-PCR

INTRODUCTION
The relationship between diabetes mellitus
(DM) and periodontal disease has been extensively researched. A 1993 review of epidemiologic studies estimated that one in three diabetics
have severe periodontitis.This ﬁnding asserts aggressive periodontitis as the sixth complication
of diabetes(12).
More research is emerging that suggests a
bidirectional relationship between both types
of diabetes and periodontal disease where DM
plays an important etiological role and is considered as a risk factor in periodontal diseases and

on the other side periodontal disease has powerful and multiple inﬂuences on the occurrence
and severity of DM(16).
In hyperglycemic states found in diabetics, a
non-enzymatic glycation and oxidation of proteins and lipids occurs. As a result, advanced
glycation end products (AGEs), accumulate in
the plasma and tissues, such as gingiva, of diabetic subjects. The biologic mechanism currently
accepted as a possible explanation for the more
serve periodontitis found in diabetic patients is
the accumulation of AGEs(17).
The effect of AGEs is mediated by the recep-
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tor advanced glycation end products (RAGE).RAGE
is a multiligand signal transduction receptor belonging to the immunoglobulin superfamily and it is expressed by a variety of cell types including endo-

thelial cells, smooth muscle cells, lymphocytes,
monocytes and neurons(9).
The receptor for advanced glycation endproducts (RAGE), is strongly expressed in gingival tissues obtained from patients with type
2 diabetes and periodontitis compared with
systemically healthy patients with chronic periodontitis patients(24).This suggests that RAGE plays

a central role in periodontitis in type 2 DM(4).

This central role is achieved after interaction
between RAGE and its ligands which affect the
migration and phagocytosis of polymorphonuclear
and mononuclear cells, producing a subgingival ﬂora
with a predominance of gram negative anaerobes.
This would trigger the secretion of soluble mediators
that facilitate connective tissue destruction and bone
resorption (14.)

At the same time, the periodontal infection
would also induce resistance to insulin in the
tissues, and would contribute, in turn, to hyperglycemia and therefore, to the accumulation of
AGEs(14).This viscious circle leads to the progression of both periodontitis and uncontrolled diabetes.
Hence the aim of the study is to detect the
expression of RAGE in the gingival tissues of
patients with type 2 DM before and after periodontal therapy and its correlation to levels of
glycated hemoglobin.
SUBJECTS AND METHODS
Subjects:The present study was conducted
on 50 male individuals ranging in age from 35
to 60 years old. They consisted of 3 groups;
group I consisted of 20 patients suffering from
both type 2 DM and CP, group II consisted of 20
non-diabetic patients suffering from CP, group
III consisted of 10 non-diabetic individuals with
healthy priodontium.
Informed consent was obtained from all
cases. Ethical approval was obtained from local
Ethics committee.
Methods: All periodontal evaluation was

performed by one periodontist according to a

uniform classiﬁcation(3). Inclusion criteria
for the study were: (1) Well-controlled type
2 diabetes for group I monitored by HbA1C
level within the range for controlled diabetic patients (i.e.6-8%)(2). 2Fasting plasma
glucose level <100 mg/dl in non-diabetic
patients (groupsII andIII(1)). (3)Generalized
CP consisting of loss of attachment >30% of
the existing dentation(only for group I and
II)(1)(4) No other signiﬁcant systemic disease
(other than diabetes in group I) or reception
of any drugs that may modify the periodontal condition in all groups.
1-Measurment of glycated hemoglobin:
Blood samples were withdrawn to an EDTA
tube for measurement of (HbA1c) using high
performance chromatography method which
is a reference method for HbA1c on a speciﬁc
apparatus (D10 Bio-Rad). A value of 6-8% was
considered a controlled case(2).
2-Clinical parameters:
For all groups, all baseline clinical parameters were obtained immediately before biopsy
acquisition, these parameters included: Gingival
index (GI), probing depth (PD), Clinical attachment level (CAL)
3-Biopsy acquisition for PCR detection of
RAGE:
Biopsies were obtained from the marginal
gingiva in areas of gingival enlargement, areas
which needed crown lengthening for construction of a ﬁxed prosthesis and/or extraction sites.
Periodontal therapy (for group I and II):
Patients were subjected to thorough fullmouth supra and sub gingival scaling and root
planning (SRP).Treatment was carried out in 2
sessions within 24-36 hours. Sessions were performed under local anesthesia using standard
periodontal curettes and ultrasonic device. Systemic combination antibiotics (amoxicillin and
ﬂagyl)were administrated twice daily for two
weeks. Instructions for proper plague control
included tooth brushing with a soft tooth brush
twice daily using horizontal scrub technique and
mouse wash daily for 2 weeks. Oral hygiene
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control was reviewed 2 times monthly during the
whole study period.
Post-treatment procedures:
At the end of 3 months both group I and II
were re-evaluated for:
1-Clinical parameters,2-PCR detection of
RAGE,3-Measurment of HbA1c.
PCR examination of RAGE:
The gingival biopsy is kept in-70°C until processed for reverse transcriptase coupled to polymerase chain reaction (RT-PCR).
RNA extraction:
RNA was extracted using Total RNA Puriﬁcation Kit (cat.#17200) (Norgen,Biotek corporation, Canada). Five milligrams of sample
was homogenized in 350 µl of RLT buffer with
1% b-mercapthoethanol, and then centrifuged at
12,000 xg for 3 min. The supernatant was transferred to a new tube and 350 µl of 70% ethanol
was added. The sample was placed in aRNeasy
mini column and centrifuged at 8000 x g for
15s.
The column was washed with 400 µl of RW1
buffer and also centrifuged at 8000 x g for 15
s. A solution of 10 ml of DNase I and 70 µl of
RDD buffer was placed in each spin column
and incubated at room temperature for 15 min.
The spin column was then washed with 350µl of
RW1 buffer once and with 500 µl of RPE buffer
twice. Finally the RNA was eluted by placing 50
µl of RNase-free water directly in the silica gel
membrane and centrifuged for 1 min at 8000 x g.
The collected RNA was stored at –70°C.
RNA quantiﬁcation
The quantity of the RNA isolated was determined by measuring the absorbance at 260 nm
and the purity was determined by the 260/280
nm absorbance ratio. The ratio should be >1.75
before the RNA can be used for RT-PCR.
RT-PCR
Semi-quantitative RT-PCR was performed
using RevertAid ﬁrst strand cDNA synthesis Kit #K1621 (Fermentas, Canada). The
RAGE primers used (forward 5’-GACTCT-

TAGCTGGCACTTGGAT- 3’ and the reverse
5’-GGACTTCACAGGTCAGGGTTAC-3’)
yielded a 326 bp product. In a 0.5 ml tube, 10
µl AMV/Tﬂ 5 x reaction buffer, 1 µl 0.2mM
dNTP mix, 50 pmol forward primer, 50 pmol
reverse primer, 2 µl 25mM MgSO4, 1µl (5 U/
ml) AMV reverse transcriptase, 1 ml (5 U/ml)
Tﬂ DNA polymerase, and 1 mg of the isolated
RNA were combined and brought to a volume
of 50 µl with RNA-free distilled water. The ﬁrst
strand of cDNA synthesis was obtained by one
cycle of 45 min at 48C, followed by one cycle
of 2 min at 92°C. The solution was then sequentially thermocycled at 95°C for 12 min, then 35
cycles for 1 min at 94°C, 1 min at 60°C and 1
min at 72°C.
The products of the RT-PCR were then separated by agarose gel electrophoresis and viewed
with ethidium bromide and UV light. The bands
were semiquantiﬁed using densitometry according to band thickness and density in relation to a
reference.
Statistical analysis
Data were presented as means and standard
deviation (SD) values. One way analysis of Variance {ANOVA) was used to compare between
the three groups. Duncan’s post-hoc test was used
to determine signiﬁcant differences between the
means when ANOVA test result is signiﬁcant.
Student’s t-test was used to compare between
PD, CAL and GI of group I andII. Paired t-test
was used to study the changes after treatment ineach group. Pearson’s correlation coefﬁcient
was used to determine signiﬁcant correlations
between the different variables.The signiﬁcance
level was set at P≤0.05. Statistical analysis was
performed with SPSS 16.0® (Statistical Package
for Scientiﬁc Studies) for windows.
RESULTS
The present study was conducted on ﬁfty
male individuals ranging in age from 35 to 60
years, who were divided into three groups. The
ﬁrst group included twenty patients who had a
controlled type 2 diabetes mellitus with chronic
periodontitis, the second group included twenty
non-diabetic patients who had chronic periodontitis and the third group included ten volunteers
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is equal to a 7.5% decrease in HbAlc value.

who were systemically free with healthy gingiva
and served as controls.

With respect to the clinical variables there
was no statistically signiﬁcant difference between mean PD of group I and group II pre- and
post-operatively with P value 0.737 and 0.063,
respectively.The statistical analysis comparing
the changes in PD after treatment in both groups
showed a highly signiﬁcant decrease in mean PD
after treatment in the two groups (P<0.001).

PCR results:
Figures (1), (2) and (3) show the expression
of RAGE in the two study groups before and after treatment as well as the healthy controls.
Statistical analysis of our results showed:
The mean value was reduced by 0.54 % which

M1
2
3
4
5
6
7
8
Figure (1): Agarose gel electrophoresis (2%) stained with ethidium bromide showing:
•
M lane: PCR-DNA marker (100 b.p)
•
Lanes (1, 3, 5, 7): Expression of RAGE in diabetic patients before periodontal therapy.
•
Lanes (2, 4, 6, 8): Expression of RAGE in diabetic patients after periodontal therapy.
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Figure (2): Agarose gel electrophoresis (2%) stained with ethidium bromide showing:
•

M lane: PCR-DNA marker (100 b.p)

•

Lanes (1,3,5,7): Expression of RAGE in non-diabetic patients before periodontal therapy.

•

Lanes (2,4,6,8): Expression of RAGE in non-diabetic patients after periodontal therapy
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Figure (3): Agarose gel electrophoresis (2%) stained with ethidium bromide showing:
•
M lane: PCR-DNA marker (100 b.p).
•
Lanes (1-5): Showing extremely low expression of RAGE in healthy controls.
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Table (1): Comparison between mean and SD values of the level of RAGE expression among the three
groups
Group

Group I

Group II

Control

Treatment
Pre-operative

Mean

SD

Mean

SD

Mean

SD

2.42 a

0.6

2.02 a

0.4

0.06 b

0.02

Postoperative

0.78 a

0.4

0.65 a

0.3

P-value
<0.001*
<0.001*

* Highly signiﬁcant, means with different letters shows statistically signiﬁcantly difference
(Table 2): Comparison between mean and SD values of the level of RAGE expression before and after treatment in group I and II
Treatment

Pre-operative

Postoperative

P-value

Group

Mean

SD

Mean

SD

Group I

2.42

0.6

0.78

0.4

<0.001*

2.02

0.4

0.65

0.3

<0.001*

Group II
* Highly signiﬁcant

(Table 3): Comparison of the changes in HbAlc levels before and after treatment in group I
Treatment
Pre-operative
Post-operative
Group
Mean
SD
Mean
SD
Group I

7.22

0.4

6.68

P-value

0.4

< 0.001*

*: Highly signiﬁcant
(Table 4): Correlation between RAGE expression and HbAlc level, PD, CAL and GI in group I and II
Variables

Pre-operative

Group I

Postoperative

Pre-operative

Correlation
coefficient (r)

Pvalue

Correlation
coefficient
(r)

Pvalue

0.389

0.090

0.258

0.272

0.293

0.210

0.347

0.176

0.459

0.216

0.360

Group II

Postoperative

Pvalue

Correlation
coefficient (r)

0.134

0.197

0.406

0.110

0.645

0.335

0.149

0.089

0.710

0.441

0.756

0.084

0.724

0.211

0.437

0.065

0.917

(Table 5): Correlation between HbAlc level and PD, CAL and GI for group I
Group I
Variables
Pre-operative
Post-operative
Correlation
PCorrelation
coefficient (r)
value
coefficient (r)
PD
0.139
0.558
0.492

Pvalue
0.027*

CAL

0.072

0.763

0.438

0.048*

GI

0.418

0.066

0.288

0.219

*: Signiﬁcant

Pvalue

Correlation
coefficient (r)
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Also in case of CAL There was no statistically significant difference between mean CAL
in group I and group II pre- and post-operatively with P value 0.528 and 0.907, respectively.
The statistical analysis comparing the changes
in CAL after treatment in both groups showed
a highly significant decrease in mean CAL after
treatment in both groups (P<0.001)
The same was in GI where there was no statistically significant difference between mean GI
of group I and group II pre- and post-operatively
with P value 1.000 and 0.102 respectively.The
statistical analysis comparing the changes in GI
after treatment in both groups showed a highly
significant decrease in mean GI after treatment
in both groups (P<0.001).
DISCUSSION
Under normal conditions, RAGE is present
at low levels on a number of cells, while its
expression is strikingly increased during diabetes,
inflammation and other perturbed states(6).
This study has been performed to see if
treatment of periodontal disease in controlled
diabetic patients would contribute to glycemic
control management. This has been monitored
by studying the clinical response as well as by
estimating the level of RAGE expression in
gingival tissues before and after periodontal
therapy and its correlation to levels of glycated
hemoglobin in diabetic patients.
The study was carried out on male patients
only to exclude the effect of sex hormones on
the periodontium as elevated levels of estrogen
and progesterone may modify the action of
cells of the immune system, including cytokine
production(21).
Statistical analysis of the current study showed
that 3months after removal of dental plaque, there
was no significant difference between means of
RAGE in groupI (0.78±0.4), andII (0.65±0.3),
while both were significantly higher than that
of the control group (0.06±0.02) (P<0.001). This
denotes that after therapy and control of dental
plaque by the patients, RAGE did not reach the
level of healthy patients although it approached
it. This could be explained by the fact that the
habit of oral hygiene practice in these patients
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never reached the extent of a healthy one or that
the host response in these patients differ from
that of healthy subjects.
The recommended HbAlc target value for
people with diabetesis <7% (normalis<6%).
However, achieving this goal was difficult as
Koro et al., 2004(11). noted in a population study,
only 36% of people with type 2 diabetes achieved
a target HbAlc of <7%.
However, here, the glycated hemoglobin of
the selected patients was considered within the
controlled level between 6-8% following the
National Diabetes Institute and depending on
the recommendations of the American Diabetes
Association, 2001.
In the current study, before treatment,
HbAlcl evels for diabetic patients with chronic
periodontitis ranged from (6.3-7.8)% with a mean
of (7.22±0.4), while after treatment it ranged
from (6-7.3)% with a mean of (6.68±0.4). Thus,
there was a 7.5% reduction in HbAlc value,
which is a highly significant decrease in mean
HbAlc after treatment (P<0.001).
The present study is in agreement with
Rodrigues et al.200320, as they performed
scaling and root planning (SRP) in combination
with amoxicillin/clavulanic acid and showed
a 4% reduction in HbAlc level after 3 months.
The slightly superior results in our study could
be due to the use of an antibiotic combination
(amoxicillin and flagyl) which significantly
reduced the systemic bacterial challenge more
than amoxicillin alone.
This result also agreed with O’Connell et
al.2008(18), who showed a 13% reduction in
the HbAlc level after SRP in conjunction with
systemic doxycycline. This could be explained
by the possibility that doxycycline has a nonenzymatic inhibitory effect on glycation, thus
would yield more superior results than other
antibiotic regimens.
However, these findings were in contrast to
Promsudthiet al 2005(19) who conducted their
study on type2 diabetic subjects who received
scaling and root planning with adjunctive
doxycycline. They showed a significant
improvement in periodontal health but an on
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significant reduction in HbAlc values. This
might be due to the fact that, unlike the present
study, they selected poorly controlled diabetic
patients.
With respect to the clinical variables,
no statistically significant differences were
observed between groupI and groupie in
the periodontal pocket depth (PD), clinical
attachment level (CAL) and gingival index (GI)
before treatment.
This agreed with Tsai et al. 2002(23) and Meng
200716 who found no difference in periodontal
parameters between well controlled diabetic
patients and non-diabetics.
However, these findings were in contrast to
Khader et al. 2008(10). who found that periodontal
disease was more severe in type2 diabetic
patients than in non-diabetics, as indicated by
significantly mean higher GI, PD and CAL.
In the present study, improvement in the
clinical parameters was evident at the end of
the study period. After periodontal therapy, as
regards PD, it showed asignificant reduction
by 41.9% in group I and by 36% in group II,
while for CAL, there was a significant reduction
by 33.6% in group Iand 35.5% in group II. The
GI also showed a significant reduction in both
groups; 40% in group I and 52% in group II.
The alterations in PD observed in our study are
in accordance with Rodrigues et al.200320 and
O’Connell et al. 2008(18), who showed reduction
in PD of 25% and 37.6% respectively in diabetic
patients who received SRP and doxycycline. The
reduction observed in our study was 41.9% a
slightly superior result that might be explained
by the fact that, unlike the present study, they
selected poorly controlled diabetic patients for
their study.
The improvement in CAL in the present
study was in agreement with O’Connell et al.
2008(18) who showed a mean CAL gain of 0.9
mm as compared to the gain in our study which
was 1.48mm.
However, these results were in contrast to
Rodrigues et al.2003(20) who found no significant
difference in mean CAL after therapy. This
may be explained by their selection of poorly

In the present study, no significant difference
was found in the gingival index between diabetic
and non-diabetic patients. This could be explained
by Grisi etal. 2001(7), who stated that, gingival
index does not represent a diagnosis because it
does not distinguish between the various forms
of periodontal disease but it is associated with
them. Moreover, Karjalainen,2000(8), stated that
gingival index in diabetics increased only when
the metabolic control is poor.
The improvement in GI seen in the present
study was inagreement with Rodrigueset al.
2003(20) and O’Connell et al. 2008(18); however,
they showed an improvement in GI of 61%
and 80% respectively as compared to the present study which showed a 40% improvement in
GI. This may be due to the fac that diabetic patients included in their study had a higher GI at
baseline due to their poor glycemic control so
the improvement n GI after therapy was expected to be higher. Moreover, the antimicrobial as
well as the anti-inflammatory effect of doxycycline may be the cause of the greater results by
O’Connelletal,2008(18).
Our results also showed a positive correlation
between the level of RAGE expression and
HbAlc, PD, CAL, GI, before and after treatment
both in groupI andII, yet it was not statistically
significant. This may be due to the small number
of patients in the present study or because
statistical analysis depends on an average of
different readings of patients with different
degrees of RAGE expression whether before or
after treatment.
Previous studies have suggested a close
relationship between the control of diabetes
and periodontitis. HbAlc level was considered
a reliable marker of diabetic control and has
been shown to be associated with the extent of
periodontitis(5).
In the present study, regarding groupI,
preoperatively, there was no significant
correlation between HbAlc level and PD, CAL,
GI.
This was in accordance with Takeda et
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al.2006 , who also found no correlation
between HbA1c and periodontal status, taking
into consideration that the mean HbAlc level in
their study was 9.6%, which was higher than that
reported in the present study (7.22%).
(22)

It is likely that there is individual patient
variability in the degree to which glycemic
control influences periodontal status, given the
multifactorial nature of periodontal diseases,
in which systemic conditions play a modifying
role rather than a primary, causative role(14) as
some poorly controlled diabetic patients do not
develop significant periodontal destruction,
just as some do not develop the classic diabetic
complications. Conversely, well-controlled
diabetes places the person at a lower risk for
periodontal disease, similar to the risk of nondiabetic individuals; yet, well-controlled diabetic
patients may still develop periodontitis just as
non-diabetic individuals do(13).
However, postoperatively, there was a
statistically significant positive correlation
between HbA1c and both PD and CAL, denoting
that’subsidence of inflammation after plaque
control and reduction in PD and CAL is also
reflected on the improvement of HbAlc.
While regarding GI there was no correlation
as change in GI is temporary and can change
within the same day.
In conclusion, our report notesthat RAGEs are
present in gingival tissues of CP patients in group
Ito almost the same extent as those in group II
with no significant difference denoting that they
are related to inflammation and not specific to
the diabetic state. Also After periodontal therapy,
RAGE in both study groups decreased much,
but never reached the level of healthy controls,
moreover the clinical parameters improved
after periodontal therapy with no statistically
significant difference between the two study
groups, however the non-surgical periodontal
therapy resulted in lower HbA1c levels in
diabetic patients thus it should be included as a
part of diabetes control measures. .
From these conclusions, we highly
recommend that RAGE should be estimated in
systemic diseases that modify tissue response

to periodontal pathogens to see if it could be
considered a potential marker for periodontal
inflammation. Also further studies are needed
to be performed to assess the influence of
periodontal therapy on the expression of RAGE
in uncontrolled diabetic patients.
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ﻫﻞ ﻟﻌﻼﺝ ﺍﻟﻠﺜﺔ ﺩﻭﺭ ﻓﻰ ﻣﺴﺘﻮﻯ ﻋﺎﻣﻞ ﺍﻝ RAGEﻓﻰ ﻣﺮﺽ ﺍﻟﺴﻜﺮﻱ ﻣﻦ ﺍﻟﻨﻮﻉ2؟
ﻧﺠﻮﻯ ﻋﺒﺪﺍﻟﺤﻤﻴﺪ ﻋﺜﻤﺎﻥ – ﻣﻨﻰ ﺻﻼﺡ ﺍﻟﺪﻳﻦ ﺩﺭﻭﻳﺶ – ﺍﺷﺮﻑ ﺍﺳﻤﺎﻋﻴﻞ – ﺩﻳﻨﺎ ﺭﺷﻴﺪ ﺑﻬﺠﺖ – ﺭﺍﻧﻴﺎ ﺧﻠﻴﻔﺔ
ﺗﻮﺟﺪ ﻣﺠﻤﻮﻋﺔ ﻛﺒﻴﺮﺓ ﻣﻦ ﺍﻻﺑﺤﺎﺙ ﺗﻔﻴﺪ ﺑﺄﻥ ﻣﺮﺽ ﺍﻟﺴﻜﺮﻱ ﻋﺎﻣﻞ ﺧﻄﻴﺮ ﻻﻟﺘﻬﺎﺏ ﺍﻟﻠﺜﺔ  ،ﻭ ﺗﻌﺪ ﻣﺮﺍﻗﺒﺔ ﻧﺴﺒﺔ ﺍﻟﺴﻜﺮ ﻓﻲ ﺍﻟﺪﻡ ﻋﺎﻣﻞ
ﺣﺎﺳﻢ ﻟﺼﺤﺔ ﺍﻟﻔﻢ ﻭﺍﻷﺳﻨﺎﻥ .ﻭﻳﻮﺟﺪ ﻋﺎﻣﻞ ﺍﻝ ) ( RAGEﺑﻘﻮﺓ ﻓﻲ ﺃﻧﺴﺠﺔ ﺍﻟﻠﺜﺔ ﺍﻟﺘﻲ ﺗﻢ ﺍﻟﺤﺼﻮﻝ ﻋﻠﻴﻬﺎ ﻣﻦ ﺍﻟﻤﺮﺿﻰ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ
ﻣﺮﺽ ﺍﻟﺴﻜﺮﻱ ﻣﻦ ﺍﻟﻨﻮﻉ  .2ﻭﻫﺬﺍ ﻳﻮﺣﻲ ﺑﺄﻥ ﻫﺬﺍ ﺍﻟﻌﺎﻣﻞ ﻳﻠﻌﺐ ﺩﻭﺭﺍً ﻣﺮﻛﺰﻳﺎً ﻓﻲ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻠﺜﺔ ﻓﻲ ﻫﺆﻻء ﺍﻟﻤﺮﺿﻰ .ﻭ ﻗﺪ ﺗﻢ ﺍﺳﺘﺨﺪﺍﻡ
ﺧﻤﺴﻮﻥ ﺫﻛﺮ ﺗﺘﺮﺍﻭﺡ ﺃﻋﻤﺎﺭﻫﻢ ﺑﻴﻦ  35ﻭ  60ﻋﺎﻣﺎً ﻓﻰ ﻫﺬﺍ ﺍﻟﺒﺤﺚ .ﻭ ﻗﺪ ﻗﻤﻨﺎ ﺑﺘﻘﺴﻴﻤﻬﻢ ﺇﻟﻰ ﺛﻼﺙ ﻣﺠﻤﻮﻋﺎﺕ؛ ﻣﺠﻤﻮﻋﺔ  1ﻭﺗﺘﺄﻟﻒ ﻣﻦ
 20ﻣﺮﻳﻀﺎ ﻳﻌﺎﻧﻮﻥ ﻣﻦ ﻣﺮﺽ ﺍﻟﺴﻜﺮﻱ ﻣﻦ ﺍﻟﻨﻮﻉ  2ﻭﺍﻟﺘﻬﺎﺏ ﺍﻟﻠﺜﺔ ﺍﻟﻤﺰﻣﻦ ) ،(CPﻣﺠﻤﻮﻋﺔ 2ﻭﺗﺘﺄﻟﻒ ﻣﻦ  20ﻣﺮﻳﻀﺎ ﺍﻟﺬﻳﻦ ﻳﻌﺎﻧﻮﻥ ﻣﻦ
ﺍﻟﺘﻬﺎﺏ ﺍﻟﻠﺜﺔ ﺍﻟﻤﺰﻣﻦ ﻭ ﻏﻴﺮ ﻣﺼﺎﺑﻴﻦ ﺑﻤﺮﺽ ﺍﻟﺴﻜﺮﻱ ﻣﻦ ﺍﻟﻨﻮﻉ ،2ﻭﺍﻟﻤﺠﻤﻮﻋﺔ 3ﺗﺘﻜﻮﻥ ﻣﻦ  10ﺃﻓﺮﺍﺩ ﻏﻴﺮ ﻣﺼﺎﺑﻴﻦ ﺑﻤﺮﺽ ﺍﻟﺴﻜﺮﺑﻤﺮﺽ
ﻋﻨﺪﻫﻢ ﻟﺜﺔ ﺻﺤﻴﺔ ﻭ ﻗﺪ ﺗﻢ ﺳﺤﺐ ﻋﻴﻨﺎﺕ ﺩﻡ ﻟﻘﻴﺎﺱ ) (HbA1cﻓﻲ ﺍﻟﻤﺠﻤﻮﻋﺔ1ﺑﺎﺳﺘﺨﺪﺍﻡ ﻃﺮﻳﻘﺔ ﺍﻟﻔﺼﻞ ﺍﻟﻠﻮﻧﻲ ﻋﺎﻟﻰ ﺍﻷﺩﺍء ﻗﺒﻞ ﻭﺑﻌﺪ ﻋﻼﺝ
ﺍﻟﻠﺜﺔ ،ﻛﻤﺎ ﺗﻢ ﺍﺧﺬ ﻋﻴﻨﺎﺕ ﻣﻦ ﺍﻟﻠﺜﺔ ﻣﻦ ﻛﻞ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ ﻟﻘﻴﺎﺱ ﻋﺎﻣﻞ ﺍﻝ)  ( RAGEﻗﺒﻞ ﻭﺑﻌﺪ ﻋﻼﺝ ﺍﻟﻠﺜﺔ ﺑﺎﺳﺘﺨﺪﺍﻡ ﻃﺮﻳﻘﺔ ﺍﻝ،RT-PCR
ﻭﺑﺎﻟﻤﺜﻞ ﻗﺪ ﺗﻢ ﺍﺧﺬ ﻣﻌﻠﻮﻣﺎﺕ ﺍﻛﻠﻴﻨﻴﻜﻴﺔ ﺗﻢ ﺍﻟﺤﺼﻮﻝ ﻋﻠﻴﻬﺎ ﻣﺒﺎﺷﺮﺓ ﻗﺒﻞ ﺍﻟﺤﺼﻮﻝ ﻋﻠﻰ ﺍﻟﻌﻴﻨﺔ ،ﻫﺬﻩ ﺍﻟﻤﻌﻠﻮﻣﺎﺕ ﺷﻤﻠﺖ :ﻓﻬﺮﺱ ﺍﻟﻠﺜﺔ  ،ﺍﻟﻌﻤﻖ
 ،ﻣﺴﺘﻮﻯ ﺍﻟﺘﻤﺴﻚ ﺍﻻﻛﻠﻴﻨﻴﻜﻰ ﻗﺒﻞ ﻭﺑﻌﺪﻋﻼﺝ ﺍﻟﻠﺜﺔ .ﻭ ﻗﺪ ﺍﻭﺿﺤﺖ ﺍﻟﻨﺘﺎﺋﺞ ﺍﻥ ﻣﺴﺘﻮﻯ ﺍﻝ ) (RAGEﻟﻢ ﻳﺨﺘﻠﻒ ﻛﺜﻴﺮﺍ ﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺎﺕ1ﻭ،2
ﻗﺒﻞ ﻭ ﺑﻌﺪ ﺍﻟﻌﻼﺝ ،ﻭﻟﻜﻨﺔ ﻛﺎﻥ ﺃﻋﻠﻰ ﺑﻜﺜﻴﺮ ﻣﻦ ﺍﻟﻤﺠﻤﻮﻋﺔ ﺍﻟﻀﺎﺑﻄﺔ ﻭﻗﺪ ﺍﺧﺘﻠﻒ ﺍﻳﻀﺎ ﻛﺜﻴﺮﺍ ﻓﻰ ﻛﻞ ﻣﺠﻤﻮﻋﺔ ﻋﻠﻰ ﺣﺪﺓ ﻗﺒﻞ ﻭ ﺑﻌﺪ ﺍﻟﻌﻼﺝ.
ﻭ ﻗﺪ ﺍﺧﺘﻠﻒ ﺍﻝ Hb1Acﺇﻟﻰ ﺣﺪ ﻛﺒﻴﺮ ﻗﺒﻞ ﻭﺑﻌﺪ ﻋﻼﺝ ﺍﻟﻠﺜﺔ ﻓﻲ ﺍﻟﻤﺠﻤﻮﻋﺔ .1ﻭﻛﺎﻥ ﻫﻨﺎﻙ ﺍﺭﺗﺒﺎﻁ ﺇﻳﺠﺎﺑﻲ ﺑﻴﻦ ﻣﺴﺘﻮﻳﺎﺕ ﺍﻝ)(RAGE
ﻭﺍﻟﻤﻌﻠﻮﻣﺎﺕ ﺍﻻﻛﻠﻴﻨﻴﻜﻴﺔ ﻭﻟﻜﻦ ﻟﻢ ﻳﻜﻦ ﺫﺍ ﻣﺪﻟﻮﻝ ﺍﺣﺼﺎﺋﻰ .ﺍﻻﺳﺘﻨﺘﺎﺝ :ﻟﻢ ﻳﺨﺘﻠﻒ ﻣﺴﺘﻮﻯ ﺍﻝ ) (RAGEﺑﻴﻦ ﺍﻟﻤﺠﻤﻮﻋﺔ1ﻭ2ﻣﻤﺎ ﻳﺪﻝ ﻋﻠﻰ
ﺃﻥ ﺗﻜﻮﻥ ﺫﺍﺕ ﺍﻟﺼﻠﺔ ﻻﻟﺘﻬﺎﺏ ﻭﻻ ﺗﺨﺺ ﺍﻟﺴﻜﺮﻱ .ﻋﻼﺝ ﺍﻟﻠﺜﺔ ﺃﺩﻯ ﺇﻟﻰ ﺍﻧﺨﻔﺎﺽ ﻣﺴﺘﻮﻳﺎﺕ  HbA1cﻓﻲ ﻣﺮﺿﻰ ﺍﻟﺴﻜﺮﻱ ﻟﺬﻟﻚ ﻳﺠﺐ
ﺍﺩﺭﺍﺟﺔ ﻛﺎﺣﺪ ﻭﺳﺎﺋﻞ ﺍﻟﺴﻴﻄﺮﺓ ﻋﻠﻰ ﺍﻟﻤﺮﺽ.
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EFFECT OF MESENCHYMAL STEM CELLS ON CD4, CD8
EXPRESSION AND IL17 FROM RHEUMATOID ARTHRITIS
PATIENTS IN ALLERGENIC CO-CULTURE

Maha Abd El Rafeh ELBassuoni*, Gehan Abd El Fatah*and Heba Ahmed El- Esselly**
ABSTRACT
Background: Mesenchymal stem cells (MSCs) hold immune-modulatory properties as they are immunoprivileged cells, due
to the low expression of class II major histocompatibilty complex (MHC-II). So, MSCs are promising tools for the repair of
damaged joint tissue such as cartilage, bone, and tendons. Aim: the present study aimed to prove immune modulation of T- lymphocytes from rheumatoid arthritis (RA) patients by allergenic MSCs. Subjects and methods: The present study involved 30 patients of RA (age ranged from 20 to 60 years), routine data of the patients was obtained. MSCs were isolated from healthy bone
marrow. MSCs co-cultured with MNCs from RA patients and the immune modulatory effect of MSCs on lymphocytes was detected by ﬂocytometric expression of CD4 and CD8 and measurement of IL17 in culture supernatant by ELISA. Results: MSCs
have signiﬁcantly suppress the expression of CD4 (from35.5±5.7 to 11.9±3.7, p<0.001), CD8 (from 42.4±10.5 to19.02±2.5,
p<0.001) and supernatant IL17 (from 142.9±54.1to 86.4±29.5 (p<0.001). Conclusion: MSCs have immune inhibitory effect on
CD4, CD8 and IL17 of patients with rheumatoid arthritis in-vitro allogeneic culture. Key words: MSCs, Rheumatoid Arthritis,
immune modulation of T- lymphocytes

INTRODUCTION
Mesenchymal stem cells (MSCs) are characterized by self-renewal and multi-directional differentiation (14).
MSCs have the advantages of easy isolation
and cultivation, expansion potential, stable phenotype, compatibility by different delivery methods and minor side effects after implantation (5).
MSCs are used in regenerative medicine main-

ly based on their capacity to differentiate into
speciﬁc cell types and also as bioreactors of soluble factors that will promote tissue regeneration
from the damaged tissue cellular progenitors. In
addition to these regenerative properties, MSCs
hold immune-modulatory properties as they are
immunoprivileged cells, due to the low expression of class II Major histocompatibilty Complex
(MHC-II) and co-stimulatory molecules in their
cells and homing to injured tissues(3).
Given these properties, MSCs could be used
in the allogeneic setting without the need for immunosuppression. That said, MSCs are not inert
participants, but rather, express a wide range of
receptors and can release a number of cytokines
and chemokines (9).

Thus, MSCs represent promising candidates
for the prevention and treatment of immune-mediated diseases (17).
The process of immunologic tolerance is
critical in preventing autoimmune disease and
maintaining immune system homeostasis. Increased understanding regarding cytokine networks has led to the development of neutralizing
antibodies against tumor necrosis factor (TNF)
and against interleukin-1 (IL-1) and IL-6 signaling in the treatment of rheumatoid arthritis (RA).
However, there remains an unmet need, given
the signiﬁcant number of patients not achieving
remission or whose condition fails to respond to
these drugs. MSCs are promising tools for the
repair of damaged joint tissue such as cartilage,
bone, and tendons (9).
Before contemplating clinical studies with
MSCs in patients with rheumatic joint disease,
immunomodulatory capacity of MSCs in this setting needs to be explored. So, the present study
aimed to prove immune modulation of T- lymphocytes from RA patients by allergenic MSCs.
SUBJECTS AND METHODS
The present study was conducted at Clini-
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cal Pathology Department College of Medicine
– Menouﬁa University during the period from
March 2014 to December 2014.
Subjects
1. Rheumatoid Arthritis Patients:
The present study involved 30 patients of RA
(age ranged from 20 to 60 years), routine data
of the patients was obtained (age, sex, ESR,
CRP,RF,ACCP).
2. Bone Marrow Donors:
The study involved patients whose bone marrow (B.M) is normocellular and without any
inﬁltration as: Hypersplenism and Idiopathic
Thrombocytopenic Purpura (ITP). Written consent was obtained from all subjects.
Methods
1. Primary culture and isolation of allergenic BM derived MSCs
Under complete aseptic conditions the bone
marrow was diluted with sterile PBS in the ratio
of 1:1. The diluted blood was layered on ﬁcollhypaque (Biochrome AG)at ratio one volume of
ﬁcoll: two volume of blood then, the tubes were
centrifuged for 20 minutes at 1800 rpm. The
mononuclear cells (MNCs) fraction was collected, washed twice, count and viability was done
using trypan blue (Sigma). The MNCs suspensions were plated at a concentration of (1×106
cells/ml) and allowed to adhere to tissue culture plastic ﬂasks 25cm2, incubated at 37 oC 5%
CO2 in fresh complete nutrients medium which
includes: DMEM-LG with L-glutamine, 10%
F.B.S, Penicillin-streptomycin (10,000 U/ml
and 10,000 µg/ml), Fungizone (250 µg/ml), all
from Lonza. Then the media was changed twice
weekly until reaching 70% to 90% conﬂuence.
After that, the adherent cells were harvested by
trypsin-EDTA 0.25% solution. The harvested
MSCs were characterized by ﬂowcytometric
analysis for CD34, CD44 and Oct3/4.
2. Peripheral blood mono nuclear cells
(P.B. MNCs) isolation and culture from Rheumatoid arthritis patients
5cm peripheral blood was obtained from
RA patients MNCs were separated using ﬁcollhypaque solution, counted and viability was

ELBassuoni, M. A., et al.

tested.
3. Co-culture P.B. MNCs with BM mesenchymal stem cells
Preliminary study was done ﬁrstly on
7samples at different ratios of MSCs: MNCs
1:1,1:2,1:4,1:10,1:40 ,then the study was completed at ratio 1:4.
MSCs were plated in 24 well culture plates in
complete media. After 4 hours, 10µg Mitomycin c (Sigma) was added to each well for 1 hour.
Cells washed twice with PBS. Then MNCs from
RA patients was added then PHA (Sigma) was
added at concentration 10µg/ml. Then the plates
were incubated for 72 hours at 37°c and 5% co2.
The sample groups were divided into the following groups: Group1, MNCs without PHA (-ve
control). Group2 MNCs with PHA at concentration 10µg/ml without MSCs. Group3 MNCs
with PHA and MSCs at ratio 4:1.
4. Study of CD4 and CD8 on lymphocytes
by ﬂowcytometry
Using ﬂowcytometry, we investigated the expression T-lymphocytes markers in the presence
or absence of MSCs using the following monoclonal antibodies FITC CD4 (Immunostep),
PECD8 (Immunostep).
5. Supernatant IL17 measurement by ELISA.
To assess the effect of MSCs on IL17, the
supernatant from co-culture was obtained and
stored at -20oC for analysis by ELISA. The absorbance was measured at 450 nm. A standard
curve prepared from 7 human IL-17A standard
dilutions and human IL-17A sample concentration determined.
Statistical analysis
Data are presented as means ± standard deviation. The results were analyzed with SPSS
17.0. The statistical signiﬁcance was assessed
by paired t-test, Wilcoxon signed-rank test and
Pearson correlation; p value <0.05 was considered statistically signiﬁcant.
RESULTS
1. Characterization of isolated B.M
MSCs
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MSCs were successfully isolated from all
B.M samples with viability 96-100% showing
adherence to plastic surface and ﬁbroblastoid
morphology (Fig.1a). Using ﬂowcytometry, the
cells were positive for CD Oct3/4, Cd44 and
negative or low expression to CD34 (Fig.2).

p <0.001) table1.
3. Impact of MSCs on CD4 and CD8 expression at different ratios
When MSCs co-cultured with the MNCs (Fig.
1b) at different ratios, MSCs had no effect on
expression of both CD4and CD8 at ratio 1:1 (p=
0.45, 0.09) respectively, at ratio 1:2, expression
of CD8 was signiﬁcantly decreased (p= 0.02) but
CD4 not affected (p= 0.15). Expression of both
CD4 and CD8 were signiﬁcantly decreased at ratios 1:4 (p<0.001, 0.007), 1:10 (p<0.001, 0.003)
and 1:40 (p=0.02, 0.007) (Table 2).

2. Impact of PHA on MNCs of RA patients
Addition of PHA on MNCs culture signiﬁcantly increase the expression CD4 (25.4±4.1
before vs35.5±5.7 after PHA, p <0.001) and
CD8 (22.9±2.9 before vs42.4±10.5 after PHA,
Table (1): Effect of PHA on cultured lymphocytes
Total cases=30

CD4
Mean±SD
CD8
Mean±SD

Lymphocytes without PHA

Lymphocytes with PHA

Paired
t- test

P value

25.4±4.1

35.5±5.7

11.14

<0.001**

22.9±2.9

42.4±10.5

15.67

<0.001**

**Highly signiﬁcant difference
Table 2: Effect of MSCs on cultured T lymphocytes of patients with RA in different ratio
Total cases=7

CD4
Mean±SD
CD8
Mean±SD
CD4
Mean±SD
CD8
Mean±SD
CD4
Mean±SD
CD8
Mean±SD
CD4
Mean±SD
CD8
Mean±SD
CD4
Mean±SD
CD8
Mean±SD

Paired
t- test

P value

36.8±3.6

0.82

0.45

39.5±11.9
Lymphocytes with PHA

37.2±11.2
Lymphocytes with MSCs Ratio 1/2

1.96

0.09

38.6±4.9

35.04±3.7

1.64

0.15

39.5±11.9
Lymphocytes with PHA

35.8±10.1
Lymphocytes with MSCs
Ratio 1/4

3.34

0.02*

38.6±4.9

14.8±2.8

10.20

<0.001**

39.5±11.9
Lymphocytes with PHA

19.4±2.3
Lymphocytes with MSCs
Ratio 1/10

4.02

0.007*

38.6±4.9

16.3±4.5

8.33

<0.001**

39.5±11.9
Lymphocytes with PHA

33.7±9.4
Lymphocytes with MSCs
Ratio 1/40

4.97

0.003*

38.6±4.9

14.01±6.8

2.37#

0.02*

39.5±11.9

19.1±5.3

4.07

0.007*

Lymphocytes
with PHA

Lymphocytes with
MSCs Ratio 1/1

38.6±4.9
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1a

1b

Figure 1: B.M derived MSCs showed ﬁbroblastoid adherent cells with 80% conﬂuence (1a). MSCs coFigure 1:
B.MP.B
derived
MSCs
showed fibroblastoid adherent cells with 80% confluence (1a). MSCs cocultred
with
MNCs
(1b)
cultred with P.B MNCs (1b)

R1

Figure 2:Figure
Mesenchymal
stemstem
cell cell
markers
showing
positive
expression
for
CD44 and oct
2: Mesenchymal
markersby
by ﬂowcytometry
flowcytometry showing
positive
expression
for CD44
and
3/4 negative
and negative
CD34
3/4octand
forforCD34

6
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Figure 3: Flowcytometric analysis of CD4 and CD8 expression of lymphocytes without MSCs (3a) and with
MSCs (3b).
Figure 3: Flowcytometric analysis of CD4 and CD8 expression of lymphocytes without
(3a)
with on
MSCs
(3b).
and without MSCs, it was found that IL17
4. MSCs
Impact
ofand
MSCs
CD4
and CD8 ex-

was signiﬁcantly reduced from 142.9±54.1to
86.4±29.5 (p<0.001) (Table 4).

pression at ratio 1:4

After the preliminary results on 7 samples at
different ratios, the study proceeded at ratio 1:4,
the expression of CD4 and CD8 were signiﬁcantly
suppressed (35.5±5.7 without MSCs vs11.9±3.7
with MSCs, p<0.001) and (42.4±10.5 without
MSCs vs19.02±2.5 with MSCs, p<0.001) respectively ﬁgure 3 and table 3.
5.

6. Correlation between MSCs immunemodulatory effect and RF and ACCP
Using Spearman correlation, there was statistically signiﬁcant negative correlation between
CD4 expression after addition of MSCs and
ACCP (r=-0.479, p= 0.007). However, there was
no any correlation between expression of CD4,
CD8 or supernatant IL17 and RF or ACCP after
addition of MSCs table 5.

Impact of MSCs on supernatant IL17

The supernatant IL17 when measured with

Table (3): Effect of MSCs on cultured T lymphocytes of patients with RA at ratio 1:4
Total cases=30
Lymphocytes without MSCs
CD4
35.5±5.7
Mean±SD
CD8
42.4±10.5
Mean±SD
**Highly signiﬁcant difference

Lymphocytes with MSCs

Paired
t- test

P value

11.9±3.7

20.91

<0.001**

19.02±2.5

10.44

<0.001**

7
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Table (4): Effect of MSCs on supernatant IL 17of cultured T lymphocytes of patients with RA
Total cases=30
Lymphocytes
without MSCs

Lymphocytes
with MSCs

Supernatant IL17
Mean±SD
142.9±54.1
**Highly signiﬁcant difference

86.4±29.5

Wilcoxon Signed
Rank test

P value

3.62

<0.001**

Table (5): Spearman correlation between effect of MSCs on T lymphocytes and ACCP and RF
ACCP

RF

R

P value

R

P value

CD4

-0.479

0.007*

-0.051

0.79

CD8

-0.144

0.45

-0.072

0.71

IL17

-0.347

0.06

0.006

0.98

DISCUSSION
MSCs represent an important paradigm in
regenerative medicine attributed to their biological properties as the ability to home to sites of
inﬂammation following tissue injury when injected intravenously; to differentiate into various cell types; to secrete multiple bioactive molecules capable of stimulating recovery of injured
cells and inhibiting inﬂammation and to perform
immunomodulatory functions (16).

knowledge this is the ﬁrst study to investigate
this approach in RA patients. Only one study reported by Calkoen et al., 2013(2) who investigate
immune suppressive effect of MSCs in RA but
they use MSCs from the same patients instead
of allergenic culture and they use juvenile patients than adult RA. The suppressive effect in
the present study is with previous studies who
investigate this effect on lymphocytes from
healthy populations (10,11).

In the present study, the use of allergenic
MSCs to be co-cultured with cells of the patients was chosen to evaluate its ability to affect
on the lymphocytes that may be preconditioned
in these patients and because of the unique ability of MSCs to escape allo-recognition. In the
present study, the use of PHA was effective to
stimulate the CD4 and CD8 and this is with other
studies(2,17).

In the present study, we investigated the effect of MSCs at different ratios and there was
highly suppressive at ratios 1:4, 1:10 and 1:40
but not at 1:1 and at 1:2 CD8 only showed minor
suppression and no effect on CD4 and this indicate that the ratio of MSCs to lymphocytes is a
critical issue to induce the suppressive effect. IL17 is produced by the activated T cells, induces
cytokines and chemokines expression and may
play a role in skeletal tissue destruction and inﬂammatory processes in the RA. In arthritis, IL17 andIL-17F induce signiﬁcant cartilage matrix
release, inhibit new cartilage matrix synthesis
and directly regulate cartilage matrix turnover(7).
So, the present study investigated the immune
modulatory effect of MSCs on supernatant IL17
in the allergenic culture and there was signiﬁcantly down-regulation of IL17.

The present study showed that MSCs have
signiﬁcantly suppressive effect on expression of
CD4 and CD8 on lymphocytes from RA patients
in allergenic co-culture and according to our

Qu et al., 2012 (15) showed that bone marrow–
derived MSCs were able to inhibit Th17 cell
differentiation via interleukin (IL)-10 secretion.
The present study showed signiﬁcantly negative

In the present study, MSCs were successfully
isolated from all B.M samples with high viability and this with previous studies who reported
that MSCs have the advantages of easy isolation
and cultivation, expansion potential and stable
phenotype (4,8,13). Previous studies investigated
the immune modulatory effect of MSCs on Tcells, in vitro (6, 12).
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correlation between CD4 expression after addition of MSCs and ACCP.

9.

In conclusion, MSCs have immune inhibitory
effect on CD4, CD8 and IL17 of patients with
rheumatoid arthritis in-vitro allergenic culture.
Therefore, the results of this study support the
use of autologous MSCs in clinical trials of patients with RA.

10. Nasef A, Mazurier C, Bouchet S et al. 2007 Leukemia
inhibitory factor: role in human mesenchymal stem
cells mediated immunosuppression. Cell immunol ;
253(1-2): 16.
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ﺗﺎﺛﻴﺮ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻤﻴﺰﻳﻨﺸﻴﻤﻴﺔ ﻋﻠﻲ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻴﻤﻔﺎﻭﻳﺔ ﺳﻲ ﺩﻱ 4ﻭﺳﻲ ﺩﻱ 8ﻭﺍﻧﺘﺮﻟﻮﻛﻴﻦ 17ﻟﻤﺮﺿﻲ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﺮﻭﻣﺎﺗﻴﺰﻣﻲ
ﻟﻠﻤﻔﺎﺻﻞ
ﻣﻬﺎ ﻋﺒﺪ ﺍﻟﺮﺍﻓﻊ ﺍﻟﺒﺴﻴﻮﻧﻲ – ﺟﻴﻬﺎﻥ ﻋﺒﺪ ﺍﻟﻔﺘﺎﺡ ﺗﻮﻓﻴﻖ – ﻫﺒﺔ ﺃﺣﻤﺪ ﺍﻟﻌﺴﻴﻠﻲ
ﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻫﻰ ﺧﻼﻳﺎ ﺟﺬﻋﻴﺔ ﺗﻌﺮﻑ ﺃﻳﻀﺎَﺑﺨﻼﻳﺎ ﺍﻟﻨﺨﺎﻉ ﺍﻟﻌﻈﻤﻰ ﺍﻟﺠﺪﺍﺭﻳﺔ ﻭﻫﻰ ﻗﺎﺩﺭﺓ ﻋﻠﻰ ﺍﻟﻨﻤﻮ ﻭﺍﻟﺘﺒﺎﻳﻦ ﺇﻟﻰ ﺍﻟﻌﺪﻳﺪ
ﻣﻦ ﺃﻧﻤﺎﻁ ﺍﻟﺨﻼﻳﺎ ﻣﻨﻬﺎ ﺍﻟﻌﻈﻢ ﻭﺍﻟﻐﻀﺎﺭﻳﻒ ﻭﺍﻷﻧﺴﺠﺔ ﺍﻟﺪﻫﻨﻴﺔ .ﺍﻟﻨﺨﺎﻉ ﺍﻟﻌﻈﻤﻰ ﻫﻮ ﺍﻟﻤﺼﺪﺭ ﺍﻻﺳﺎﺳﻲ ﻟﻠﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻭ ﺃﻳﻀﺎً
ﻳﻤﻜﻦ ﻓﺼﻠﻬﺎ ﻣﻦ ﺃﻧﺴﺠﺔ ﺃﺧﺮﻯ ﻣﺜﻼ ﺍﻟﺤﺒﻞ ﺍﻟﺴﺮﻱ ﻭ ﺍﻷﻧﺴﺠﺔ ﺍﻟﺪﻫﻨﻴﺔ .ﻭﺗﺘﻤﻴﺰﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﺑﺴﻬﻮﻟﺔ ﺍﻟﻌﺰﻝ ﻭﺍﻟﺰﺭﻉ ﻭﺑﻨﻤﻂ
ﻣﺴﺘﻘﺮ ﻭﺛﺎﺑﺖ ﻭﺃﺛﺎﺭﺟﺎﻧﺒﻴﺔ ﻃﻔﻴﻔﺔ ﺑﻌﺪ ﺍﻟﺰﺭﻉ .ﺇﻥ ﺇﺳﺘﺨﺪﺍﻡ ﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻓﻲ ﺍﻟﻌﻼﺝ ﻳﻌﺘﻤﺪ ﺑﺎﻟﺪﺭﺟﺔ ﺍﻷﻭﻟﻲ ﻋﻠﻲ ﻗﺪﺭﺗﻬﺎ ﻋﻠﻲ
ﺍﻟﺘﻤﺎﻳﺰﺇﻟﻲ ﺧﻼﻳﺎ ﻧﺴﻴﺠﻴﺔ ﺧﺎﺻﺔ ﻭﺃﻳﻀﺎﻋﻠﻲ ﺇﻓﺮﺍﺯ ﺑﻌﺾ ﺍﻟﻌﻮﺍﻣﻞ ﻣﻦ ﻫﺬﻩ ﺍﻟﺨﻼﻳﺎ ﻭﺍﻟﺘﻲ ﻟﻬﺎ ﺩﻭﺭﻓﻌﺎﻝ ﻓﻲ ﺇﻋﺎﺩﺓ ﺑﻨﺎء ﺍﻷﻧﺴﺠﺔ ﺍﻟﺘﺎﻟﻔﺔ ﺑﺎﻹﺿﺎﻓﺔ
ﺍﻟﻲ ﺫﻟﻚ ﻓﺈﻥ ﻫﺬﺍ ﺍﻟﻨﻮﻉ ﻣﻦ ﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﻳﺘﻤﻴﺰﺑﻘﺪﺭﺗﻪ ﻋﻠﻲ ﺍﻟﺘﺤﻮﻳﺮﻓﻲ ﺍﻟﻮﻇﺎﺋﻒ ﺍﻟﻤﻨﺎﻋﻴﺔ ﻭﻣﻦ ﻫﻨﺎ ﻓﺈﻧﻪ ﻳﻤﻜﻦ ﺍﺳﺘﺨﺪﺍﻣﻬﺎ ﻟﺘﺜﺒﻴﻂ ﺍﻟﺠﻬﺎﺯ
ﺍﻟﻤﻨﺎﻋﻲ ﻟﻤﺎ ﺗﻔﺮﺯﻩ ﻫﺬﻩ ﺍﻟﺨﻼﻳﺎ ﻣﻦ ﺍﻟﺴﻴﺘﻮﻛﺎﻳﻴﻦ ﻭﺍﻟﻜﻴﻤﻮﻛﺎﻳﻴﻦ  ,ﻭﻟﺬﺍ ﻓﻘﺪ ﺃﻋﻄﺖ ﺃﻣﻞ ﺟﺪﻳﺪ ﻟﻤﺮﺿﻲ ﺍﻟﺠﻬﺎﺯﺍﻟﻤﻨﺎﻋﻲ  .ﺑﺮﻏﻢ ﻧﺠﺎﺡ ﺍﺳﺘﺨﺪﺍﻡ
ﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻓﻰﻋﻼﺝ ﺍﻟﻌﺪﻳﺪ ﻣﻦ ﺃﻣﺮﺍﺽ ﺍﻟﺠﻬﺎﺯﺍﻟﻤﻨﺎﻋﻰ ﻣﺜﻼ ﻟﻨﻮﻉ ﺍﻻﻭﻝ ﻣﻦ ﻣﺮﺽ ﺍﻟﺴﻜﺮ ﻭﺩﺍء ﻛﺮﻭﻥ ﺇﻻ ﺃﻥ ﺍﺳﺘﺨﺪﺍﻣﻪ
ﻓﻰﻋﻼﺝ ﺍﻟﺘﻬﺎﺏ ﺍﻟﻤﻔﺎﺻﻞ ﺍﻟﺮﻭﻣﺎﺗﻴﺰﻣﻲ ﻻﻳﺰﺍﻝ ﻣﺤﻞ ﺟﺪﺍﻝ .ﺇﻥ ﺑﻌﺾ ﺍﻟﻌﻼﺝ ﺍﻟﺤﺪﻳﺚ ﺍﻟﺬﻱ ﻳﻌﺘﻤﺪ ﻋﻠﻲ ﺍﺳﺘﺨﺪﺍﻡ ﻣﻀﺎﺩﺍﺕ ﺍﻟﺴﻴﺘﻮﻛﺎﻳﻴﻨﻼﺯﺍ
ﻟﻴﺤﺘﺎﺝ ﺍﻟﻲ ﻣﺰﻳﺪ ﻣﻦ ﺍﻟﺪﺭﺍﺳﺔ ﺣﻴﺚ ﺃﻥ ﻋﺪﺩ ﻛﺒﻴﺮﻣﻦ ﺍﻟﻤﺮﺿﻲ ﻻﻳﺴﺘﺠﻴﺐ ﺍﻟﻲ ﻫﺬﻩ ﺍﻷﺩﻭﻳﺔ ﻭﻟﺬﻟﻚ ﻓﺈﻥ ﺍﻟﻌﻼﺝ ﺑﺎﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ
ﻳﺒﻌﺚ ﺍﻷﻣﻞ ﻟﻬﺆﻻء ﺍﻟﻤﺮﺿﻲ ﻭﻟﺬﻟﻚ ﻓﺈﻧﻪ ﻗﺒﻞ ﺍﺳﺘﺨﺪﺍﻡ ﻫﺬﻩ ﺍﻟﺨﻼﻳﺎ ﻓﻲ ﻋﻼﺝ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﺮﻭﻣﺎﺗﻴﺰﻣﻲ ﻟﻠﻤﻔﺎﺻﻞ ﻓﺈﻧﻪ ﻣﻦ ﺍﻟﻀﺮﻭﺭﻱ ﺗﻘﻴﻴﻢ
ﻗﺪﺭﺗﻬﺎ ﻋﻠﻲ ﺍﻟﺘﺄﺛﻴﺮﻋﻠﻲ ﺍﻟﺠﻬﺎﺯﺍﻟﻤﻨﺎﻋﻲ ﻓﻲ ﻫﺆﻻءﺍﻟﻤﺮﺿﻲ  .ﺍﻟﻬﺪﻑ ﻣﻦ ﺍﻟﺪﺭﺍﺳﻪ :ﺗﻘﻴﻴﻢ ﺍﺳﺘﺠﺎﺑﺔ ﺍﻟﺠﻬﺎﺯﺍﻟﻤﻨﺎﻋﻰ ﻟﺘﺄﺛﻴﺮﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ
ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻋﻠﻰﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻴﻤﻔﺎﻭﻳﻪ ﻟﻤﺮﺿﻲ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﺮﻭﻣﺎﺗﻴﺰﻣﻲ ﻟﻠﻤﻔﺎﺻﻞ  .ﻣﻮﺍﺩ ﻭﻃﺮﻕ ﺍﻟﺒﺤﺚ  :ﻭﻓﻰ ﻫﺬﻩ ﺍﻟﺪﺭﺍﺳﺔ ﺗﻤﺴﺢ ﺑﻌﺪﺩ ﻛﺎﻓﻰ ﻣﻦ
ﻋﻴﻨﺎﺕ ﺍﻟﻨﺨﺎﻉ ﺍﻟﻌﻈﻤﻰ ﺃﻭﺍﻟﺤﺒﻞ ﺍﻟﺴﺮﻱ ﻭﻓﺼﻼ ﻟﺨﻼﻳﺎ ﺃﺣﺎﺩﻳﺔ ﺍﻟﻨﻮﺍﺓ ﻭﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻭﺯﺭﻋﻬﺎ ﻣﻌﺎً ﻭﺗﻘﻴﻴﻢ ﺗﺄﺛﻴﺮﺍﻟﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ
ﺍﻟﻤﺮﻧﺸﻴﻤﻴﺔ ﻋﻠﻰﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻴﻤﻔﺎﻭﻳﺔ ﺑﺠﻬﺎﺯ ﺍﻟﺘﺪﻓﻖ ﺍﻟﺨﻠﻮﻱ ﻭﺍﻧﺘﺮﻟﻮﻛﻴﻦ  17ﻟﻤﺮﺿﻲ ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﺮﻭﻣﺎﺗﻴﺰﻣﻲ ﻟﻠﻤﻔﺎﺻﻞ  .ﻧﺘﺎﺋﺞ ﺍﻟﺒﺤﺚ :ﻟﻘﺪ
ﺃﺛﺒﺘﺖ ﺍﻟﺪﺭﺍﺳﺔ ﺍﻟﺤﺎﻟﻴﺔ ﺍﻟﻘﺪﺭﺓ ﺍﻟﻌﺎﻟﻴﺔ ﻟﻠﺨﻼﻳﺎ ﺍﻟﺠﺬﻋﻴﺔ ﺍﻟﻤﺰﻧﺸﻴﻤﻴﺔ ﻋﻠﻲ ﺗﺜﺒﻴﻂ ﺍﻟﺨﻼﻳﺎ ﺍﻟﻠﻴﻤﻔﺎﻭﻳﺔ ﺳﻲ ﺩﻱ 4ﻭﺳﻲ ﺩﻱ8ﻭﺍﻧﺘﺮﻟﻮﻛﻴﻦ 17ﻟﻤﺮﺿﻲ
ﺍﻻﻟﺘﻬﺎﺏ ﺍﻟﺮﻭﻣﺎﺗﻴﺰﻣﻲ ﻟﻠﻤﻔﺎﺻﻞ
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HUMAN TELOMERASE REVERSE TRANSCRIPTASE MRNA AS A
NOVEL TUMOR MARKER FOR HEPATOCELLULAR CARCINOMA
Madeeha Y. Bakheet, Sherief I. Kamel*, Hanan O. Mohamed, Tahra M. Sherif,
Ebtsam F. Mohamed and Dina A. Mohareb
ABSTRACT
Background: Hepatocellular carcinoma (HCC) is one of the most common malignancies worldwide. Alpha-fetoprotein
(AFP) and Protein induced by vitamin K absence (PIVKA-II) are used for patients with HCC, but their results are controversial. Telomerase is a ribo-nucleoprotein enzyme that synthesizes telomeric DNA and adds this sequence to chromosomal ends.
Thereby, it prevents telomere shortening and consequently protects the chromosomes from DNA degradation, end-to-end fusion, rearrangements, and chromosomal loss. Recently human telomerase reverse transcriptase mRNA has been demonstrated
as a novel serum marker for HCC diagnosis. Aim of the work: The present study was designed to investigate the potential role
of Human telomerase reverse transcriptase mRNA (hTERT-mRNA) as a diagnostic, prognostic, non-invasive marker for HCC
Patients: This study was conducted on 90 individuals they were divided into: Group 1: 10 apparently healthy persons as controls Group 2: 40patients with LC. Group 3: 40 patients with HCC The following specific investigations were done for all the
studied persons:-Serum AFP, serum PIVKA-II and h TERT mRNA in whole blood by real time PCR. Results: There were significant elevations in both serum levels of AFP and PIVKA-II in the HCC group compared to both the LC and control groups (P <
0.04*, P < 0.000**).,(P < 0.000**, P < 0.000**) respectively. The mean hTERT mRNA level by relative unit was significantly
higher in both HCC and LC with 180 and 1.5 fold relative to controls (P < 0.001**, P < 0.000**).hTERT-mRNA was positively
correlated with AFP, PIVKA-II, tumor size and number (P < 0.04*, P <0.04*, P <0.002**p<0.001**). The serum AFP cutoff
value (≥ 52 ng/ml) resulted in 75% sensitivity, a 100% specificity, 85% diagnostic accuracy (DA) for HCC prediction. The
serum PIVKA-II cutoff level (≥7.5 ng/ml) resulted in a 85% sensitivity, a 100% specificity; 89% DA for HCC prediction. The
hTERT-mRNA cutoff level (1) showed a 99% sensitivity, a 54% specificity, 97%DA for HCC prediction, While at (≥7.9) showed
a 90% sensitivity, a 100% specificity, 95%DA for HCC prediction. Combined use of hTERT mRNA and AFP in prediction of
HCC increased sensitivity to 98% and DA 97% while combined use of AFP,PIVKA-II and h TERT m RNA increase it to 100%.
and DA 99%. Conclusion: In HCC patients ,hTERT mRNA more specific marker and is related more closely to the tumor size
and number of tumor nodules than AFP and PIVKA-II.

INTRODUCTION
Hepatocellular carcinoma (HCC) represents
an international public health concern as one
of the most common and deadly cancers worldwide. It is the fifth most common cancers and the
third cancer-related death worldwide. It is rarely
to be detected early and usually fatal within few
years (18). Carcinogenesis of HCC is a multi-factor, multi-step and complex process, which is associated with a background of chronic and persistent infection of hepatitis B virus and hepatitis
C virus .Hepatitis B and C virus infections along
with alcohol and aflatoxin B1 intake are widely
recognized etiological agents in HCC (23).
The most urgent needs are to find sensitive
markers for early diagnosis and monitoring of
postoperative recurrence of HCC, and to give
adequate treatment for HCC patients. HCC has
many characteristics, such as fast infiltrating

growth, metastasis in early stage, high-grade
malignancy, and poorly therapeutic efficacy.
HCC prognosis is poor and early detection has
been under research for many years particularly
AFP-negative HCC. These false negative results
limit the universality of AFP application. The
development of molecular biology has led to
the successful exploration and identification of
markers for HCC, which is expected to improve
the early diagnostic rate, treatment effect in addition to curative satisfaction (8).
PIVKA-II is a biomarker for HCC. Liebman
et al, firstly reported PIVKA-II as a candidate
marker for the diagnosis or prognosis of HCC(15).
When compared with total AFP, PIVKA-II
showed the highest sensitivity in the early detection of small HCC. Due to these promising
results, PIVKA-II is under review as a candidate
marker for HCC by the FDA (17).
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The genetic markers of HCC or tumor specific-protein can monitor carcinogenesis of hepatocytes and diagnose HCC at early stage (3).
Using the appropriate single tumor marker or
combination of other markers may improve the
effectiveness in screening HCC patients. Many
clinical, tumor genetic and molecular biological markers have been used to diagnose HCC
or predict HCC recurrence, the biomarkers that
indicate the existence of malignant cells may be
a useful predictor for HCC extra-hepatic metastasis (7).
Telomerase, an RNA-dependent DNA polymerase, can maintain the telomeric length by
acting as reverse transcriptase. Telomerase consists of two essential components; human telomerase reverse transcriptase (hTERT) the catalytic
subunit with reverse transcriptase activity and
(hTR) human telomerase hTERT is generally
repressed in normal cells and up regulated in immortal cells. Telomerase activity is closely correlated with hTERT expression both in tissues &
peripheral blood (28)
In humans, tumor cells escape programmed
cell senescence through reactivation of telomerase. These immortalized cells can compensate
for telomeric shortening at each cell division,
leading to progressive neoplastic evolution.
Telomerase re-expression was found in 85% of
human malignant tumors(29).
Aim of the work
1- The present study was designed to investigate the potential role of h TERT m RNA as
a diagnostic, non-invasive marker for HCC at
its early stages and to assess its sensitivity and
specificity in comparison with the usual recommended parameter AFP and PIVKA-II.
2- Study the correlation between AFP, PIVKA-II and h TERT mRNA with tumor size and
number of tumor nodules.
3-To detect its possible role as sensitive
markers for early prediction of HCC in cirrhotic
patients.
SUBJECTS AND METHODS
Subjects

This study was conducted on eighty patients
40 patients with liver cirrhosis (group 2) diagnosed on basis of abdominal ultrasound: normal
or reduced sized liver, coarse echo pattern, irregular surface, dilated portal vein and enlarged
spleen. 40 patients with Hepatocellular carcinoma (group 3) diagnosed on basis of abdominal
CT: hypodense mass on the pre-contrast, after
intravenous contrast there was a heterogeneous
enhancement in the tumor. Group 3 was further sub-grouped according to Tumor size into
Group3- I ( ≤ 2cm) : 13patients .Group3- II (
2-4cm) : 10 patients. Group3- III ( >4cm) : 17
patients. And also according to number of tumor
nodules into Group 3 -1(1 Nodule): 33 patients
Group 3-2 (2 or more Nodules):7 patients. They
were recruited from the Tropical medicine and
gastroenterology department Assiut University
hospital after exclusion of patients with other
malignancies or patients receiving chemotherapy. Ten apparently healthy individuals were
included in this study as the control group for
comparison (group 1).
Methods
10 ml of venous blood was withdrawn and
was divided into: 1.5 ml on EDTA (separation
tube for RNA) (Zhejiang Kangshi Medical Devices Co.,Ltd).1.8 ml immediately mixed with
0.2 ml tri-sodium citrate for prothrombin time
and concentration.2 ml on EDTA for determination of peripheral haemogram.4.7 ml into wasserman tube left to clot The separated serum was
immediately divided into aliquots for routine
and special investigations. Alphafetoprotien was
measured by chemiluminescent assay by IMMULITE 1000 autoanalyzer a kit supplied by
Siemens (Cat. no. L2KAP2), PIVKAII was done
by a sandwich ELISA kit supplied by Glory Science (Cat.no. 95595).
Whole blood h TERT RNA m RNA quantification was done by Real time PCR, after RNA
extraction using QIAamp RNA Blood Mini
Kit supplied by QIAGEN®, Germany) (Cat.
no.52304). Complementary DNA (cDNA) was
synthesized using 7500 Fast Real-Time PCR
System (Applied Biosystems®USA) kit supplied
by Thermo Scientific® Germany (cat no.1641) ,
Synthesis Kit is a convenient system optimized
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for cDNA synthesis in two step real time quantitative RT-PCR (RT-qPCR) applications. The kit
uses Maxima Reverse Transcriptase, an advanced
enzyme derived in vitro. The enzyme features
high thermostability, robustness and increased
cDNA synthesis rate. The Maxima First Strand
cDNA Synthesis Kit is capable of reproducible
cDNA synthesis from a wide range of starting
total RNA amounts (1 pg - 5 μg) at elevated
temperatures (50-65°C). The synthesis reaction
can be completed in 15-30 minutes. Then RNA
quantization was done using 7500 Fast RealTime PCR System (Applied Biosystems®USA)
kit supplied by Thermo Scientific™ Solaris™
qPCR,Germany k#0351. The sequences of the
primers and probe used to amplify and detect
GAPDH (Cat.no.: HS3439098) are :
Forward Primer: 5’-GAAGGTGAAGGTCGGAGTC-3’
Reverse Primer:
GGGATTTC-3’

5’-GAAGATGGTGAT-

Probe:
VIC-CAAGCTTCCCGTTCTCAGCC-TAMRA
The sequences of the primers and probe used to
amplify and detect hTERT(Cat. no.: HR3126958)
are :
Forward primer: 5’-TGACACCTCACCTCACCCAC-3’
Reverse Primer:
CAAGTTCAC -3’

5’-CACTGTCTTCCG-

Probe: FAM-ACCCTGGTCCGAGGTGTGTCCCTGA -TAMRA
The 7500 Fast Real-Time PCR system software mathematically uses the comparative method (2− ΔΔCt) for calculating relative quantification (Delta-Delta method for comparing relative
gene expression) to produce the results and the
result graphs: (Livak and Schmittgen, 2008).
Statistical analysis:
•
Data collected and analysed by computer program (SPSS ver 17) Chicago. USA.
§

Data expressed as mean ± SE.

§ ROC curve was ploted to determine the
senestivity and speceficity NPV,PPV and DA for
different cut off values.
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§ For statistical evaluation, independant T
test used to determine significant for numeric
variables .
§ Person’s correlation used to evaluate the
correlation between different parameters in each
group.
§ Results were as following:
● Insignificant: P > 0.05
● Significant: P < 0.05*
● Highly significant: P < 0.001**
RESULTS
Serum AFP, PIVKA-II and h TERT mRNA in
the studied groups: (Table 1)
Serum levels of AFP and PIVKA-II showed
significant elevations in LC and HCC groups
(2, 3) compared to controls (group 1) (P <0.000,
0.000)(p<0.03*,<0.000). Also in HCC group
compared to LC group ( p<0.04 and, 0.001).In
group 2, hTERT mRNA mean value by relative
unit (1.04±0.24).In group 3, hTERT mRNA mean
value (179.2±45.31). There was a highly significant elevation in hTERT mRNA Level in HCC
(group 3) compared to LC (group 2) (P<0.001).
The hTERT mRNA expression was significantly
increased with 180 fold and 1.5 fold in HCC and
cirrhosis groups respectively relative to the cut
off value of controls (cut-off value was set to 1 )
(p<0.000).
Serum AFP, PIVKA-II and hTERT mRNA
in LC subgroups according to Child-Pugh score:
table (2)
No statistically significant differences were
found in AFP and PIVKA-II levels between the
three groups compared to each others. There
was a statistically significant elevation in hTERT
mRNA level in group 2 B compared to group 2
A (P=0.04).Also there were significant elevations
in hTERT mRNA levels in group 2 C compared to
groups 2 B and 2 A (P<0.03, <0.001).
Serum AFP, PIVKA-II and h TERT mRNA in
HCC subgroups according to tumor size: (Table
3)
High significant elevation was found in comparing AFP level in group 3 -III to group 3- I
(P< 0.003) .No statistically significant difference
was found in comparing PIVKA-II levels in the
three groups compared to each other. Highly
statistically significant elevations were found in
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hTERT mRNA in group3-II and 3-III compared
to group3- I (P< 0.005, <0.001). Also there was a
highly statistically significant elevation in group
3-III compared to group 3-II(P<0.001).
Serum AFP, PIVKA-II and h TERT mRNA in
HCC subgroups according to number of tumor
nodules: table (IV)
High statistically significant elevation was
found in AFP and hTERT mRNA levels in group
3-2 compared to group 3-1(P < 0.000). Statistically insignificant elevation was found in PIVKA-II
level in group 3-2 compared to group 3-1.
Receiver operating characteristic (ROC) curve
was plotted to show the accuracy of AFP, PIVKAII and hTERT mRNA in the diagnosis of HCC:

By using ROC curve AFP at cut off value ≥
52 ng/ml revealed sensitivity 75 %, specificity
100% and Diagnostic accuracy 85% .PIVKA-II
at cut off value ≥ 7.5 ng/ml revealed sensitivity 85 % and specificity 100% and Diagnostic
accuracy 89% and hTERT mRNA at cut off
value ≥7.9 revealed sensitivity 90 %,specificity 100%, and a DA 95%.The combination of
AFP and h TERT m RNA showed 98%sensitvity
100% specificity 100% DA 97%.The combination of AFP,PIVKA-II and h TERT m RNA
showed 100%sensitvity 100% specificity 100%,
DA 100%. Area under Roc Curve was =0.937,
0.965, 0.988 for AFP, PIVKA-II and hTERT
mRNA respectively.

(Table 5 and Fig.1)

Table (1): Serum AFP, PIVKA-II and h TERT mRNA in the studied groups (mean±SE).
Group 3
(HCC)
N=40

Groups
Items

Group 1 (controls)
N=10

Group 2
(LC)
N=40

AFP (ng/ml)

2.35± 0.40

8.93± 1.56

PIVKA-II (ng/ml)

0.79± 0.03

2.43± 0.28

11.9± 0.74

2 vs1< 0.03*
3 vs1<0.000**
3 vs2<0.000**

------

1.04± 0.24

179.2± 45.31

3 vs2<0.001**

hTERTmRNA
(relative unit)
Insignificant: P > 0.05

166.0± 17.79

P-value
2 vs1< 0.000**
3 vs1< 0.000**
3 vs2< 0.04*

Insignificant: P > 0.05
Significant: P < 0.05*
Highly significant: P < 0.001**
Table (2): Serum AFP, PIVKA-II and h TERT mRNA in LC subgroups according to Child-Pugh score
(mean±SE).
Groups
Items

Child-Pugh in LC subgroups
Group 2 A
(N=8 )

Group 2 B
(N=15)

Group 2 C
(N=17)

AFP (ng/ml)

11.9±5.0

5.4±1.4

10.5±2.4

PIVKA-II(ng/ml)

2.7±0.7

2.6±0.4

2.0±0.4

h TERT mRNA
(relative unit)

0.1±0.08

0.6± 0.07

1.8±0.5

P-value
B vs A =0.133
C vs A=0.792
C vs B =0.092
B vs A =0.932
C vs A =0.429
C vs B =0.376
B vs A <0.04*
C vs A <0.001**
C vs B <0.03*

Serum AFP, PIVKA-II and h TERT mRNA in HCC subgroups according to tumor size: (table III)

Serum AFP, PIVKA-II and h TERT mRNA in HCC subgroups according to tumor size: (table III)
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Table (3): Serum AFP, PIVKA-II and h TERT mRNA in HCC subgroups according to tumor size
(mean±SE).
Group 3-1
( N=13)
<2cm

Group 3-II
(N=10)
2-4cm

AFP (ng/ml)

87.4± 28.0

175.7± 25.5

PIVKA-II (ng/ml)

11.6± 1.3

11. 3± 1.5

Groups
Items

Group 3-II
(N=17)
>4cm

P-value
II vs I =0.073
III vs I < 0.003**
III vs II=0.28

214.1± 21.7

II vs I =0.894
III vs I < 0.771
III vs I1=0.681

12.1± 1.1

II vs I <0.005**
III vs I < 0.001**
III vs I1 <0.001*
Serum AFP, PIVKA-II and h TERT mRNA in HCC subgroups according to number of tumor nodules:
h TERT mRNA
( relative unit)

82.7± 28.0

193.2± 77.5

243.8± 123.2

Table (4): Serum AFP, PIVKA-II and h TERT mRNA in HCC subgroups according to number of tumor
nodules (mean±SE)
Group 3-1
( N=33)
(1 Nodule)

Groups
Items
AFP (ng/ml)

Group 3-2
(N=7)
(2 or more)

P-value

311.4± 15.0.
135.1± 17.0

PIVKA-II (ng/ml)

h TERT mRNA
( relative unit)

< 0.000**

11.3± 0.8

14. 5± 1.6

167.0± 1.02

233.0± 50.8

< 0.591
NS

<0.001**

Table (5): The sensitivity, specificity and diagnostic accuracy of the three markers in HCC prediction

AFP

PIVKA-II

hTERTmRNA

AFP+hTERT
mRNA

AFP+PIVKAII+h
TERT mRNA

Sensitivity

75%

85%

90%

98%

100%

Specificity

100%

100%

100%

100%

100%

PPV

100%

100%

100%

100%

100%

NPV

15.0%

52%

82%

76%

65%

Accuracy

85%

89%

95%

97%

99%

Cut off point

≥52ng/ml

≥7.5ng/ml

≥7.9(relative unit)

≥52ng/ml+7.9
(relative unit)

≥52ng/ml+
7.5ngl+7.9
(relative unit)

Figure (1) Receiver operating characteristic (ROC)
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Figure (1) Receiver operating characteristic (ROC) curve for AFP, PIVKA-II and h TERT m RNA as a predictor
factor for HCC. Area under Roc curve for AFP =0.937, PIVKA-II=0.965, hTERT mRNA=0.988
Correlation coefficients of h TERT mRNA with tumor size and AFP in HCC group &Correlation coefficient of h
TERT mRNA with Child-Pugh score in patients with LC group.
There were a significant positive correlations between hTERT with the Tumor size, number and AFP (r= 0.461 and
P<0.003),(r= 0.484 and P<0.002 ) ( r= 0.541 and P<0.003 ) respectively in HCC group .
There was significant positives correlation between h TERT mRNA and Child-Pugh score in LC group (r= 0.412
and P<0.005).
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The expression of telomerase was associated with HCC development and its abnormality in liver tissues or in peripheral blood could
be a useful marker for diagnosis and prognosis
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of HCC (20). The present study spots a beam of
light on the role of telomerase in HCC and LC
to find its possible role in prediction of HCC as
compared to the commonly used markers such
as AFP and PIVKA-II.

Human TERT mRNA, a Novel Marker for HCC

The present study showed significant elevation in AFP level in LC group compared to control group. AFP in chronic hepatitis or cirrhosis
raises in 20% and 40% of patients, respectively,
and tends to fluctuate in the course of the disease (27). 16 LC patients (representing40%) have
serum level below the calculated cutoff of the
control (≥4ng/ml). This is to be explained by the
fact reported by Cortez-Gonzalez and Zanetti
that AFP is significantly decreased in cirrhotic
patients receiving interferon therapy for HCV(6).
In this study serum level of PIVKA-II was
found to be significantly higher in LC group
compared to control groups which is in accordance with Nakatsura et al., who reported high
concentrations of PIVKA-II and AFP in the cirrhotic compared to control groups. In this study,
significant elevation in hTERT mRNA level in
LC group compared to control group(24). Normal
hepatocytes may express negligible amount of
hTERT mRNA and inflamed hepatocytes still
express more weakly than hepatocellular carcinoma cells. The expression of the mRNA encoding hTERT closely reflects the telomerase activity (19).
In LC group classified according to ChildPugh score no statistically significant differences
were found in serum AFP and PIVKA-II levels
between the three groups. Also by using correlative studies no statistically significant correlation
could be found between serum AFP and serum
PIVKA-II in relation to Child-Pugh score in cirrhotic group. Trevisani et al.,(31) and EKram et al.,
reported that AFP showed no significant correlation to any of the clinicopathological variables
in cirrhotic group. Also Farinati et al., reported
that PIVKA-II was not correlated to any of the
clinico-pathological variables in chronic liver
disease (10).
On the other hand the current work revealed
a highly statistically significant elevation in
hTERT mRNA level in child-Pugh B compared
to group child-Pugh A. Also there were significant elevations in hTERT mRNA levels in childPugh C compared to both group B and group A,
and its level was found to be positively correlated with Child-Pugh score in cirrhotic group.
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Telomerase was significantly reactivated in liver
cirrhosis but significantly lower than in HCC(21).
In HCC group, the present work showed
highly significant elevation in serum AFP level in HCC group compared to LC and control
groups. Results are parallel to those reported by
Miura et al .,(19) and Ekram et al.,(21). This elevation most probably due to liver cancer .As AFP is
a serum glycoprotein that was first recognized as
a marker for HCC and has since been described
to detect preclinical HCC. The fetal yolk sac and
fetal liver generate high levels of AFP, which
decline to 5-10 ng/dl within 300 days of birth.
Serum elevations thereafter suggest underlying
pathology which may be malignant. AFP secretion in HCC resulted from re-expression in the
tumor of fetal origin(19). In this work other causes
of elevation such as cancers were excluded.
Our study showed highly significant elevation in PIVKA-II level in HCC group compared
to LC and control groups. Chaur et al ., reported
that PIVKA-II act as autologous mitogen for
HCC cell line it is elevated in 50%-80% of patients with HCC(5) .
In the present study, hTERT mRNA was detected in peripheral blood of 99% in HCC group,
87% in LC. Similar detection rates for telomerase expression in HCC and LC was reported
by Wu et al.(32) 83%, 43.2%, respectively and by
Deng Fu et al(7). 85.5%and 45% respectively. In
the present study, although hTERT mRNA expression level was detectable in HCC as well
as LC, the mean level was significantly higher
in HCC group than LC. The hTERT mRNA expression was significantly increased with 180
fold and 1.5 fold increase in HCC and cirrhosis
groups respectively when compared to that of
controls Amal Abu El-Fadle et al , reported 699
fold and 33fold increase in HCC and cirrhosis
groups correspondingly when compared to that
of controls (2). Wu et al.,(32) Miura et al., Yao et
al., Satra et al.,(28) , Miura et al.,(20), El-Saeed et
al.,(12) Abdel Had et al.,(1) and Ebid et al.,(9) all
reached the same final results parallel to results
of present study that is; telomerase is significantly increased in HCC compared to LC. This is to
be explained by the striking positive correlation
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between high telomerase activity and tumors of
different histological origins and types. That’s
why although telomerase per se is not carcinogenic, it plays a direct role in oncogenesis by allowing the precancerous cells to proliferate continuously and become immortal(33).
A significantly increased telomerase activity in peripheral blood or peripheral blood
mono¬nuclear cells (PBMCs) has been observed
in patients with hepatocellular carcinoma, which
suggests a close association between the activation of telomerase and the tumorigenesis of the
liver(6).
In this study five patients were below the cutoff (≥7.9) , those patients had decompensated
liver cirrhosis. In decompensated liver cirrhosis
patients have higher levels of serum transforming growth factor-ß(TGF-ß) that promotes apoptosis of immortalized hepatocytes and in these
cases elevated TGF-ß may stimulate apoptosis ,
resulting in reduction of hTERT mRNA (4).
Nittis et al (25)., suggested that immortal hepatocytes may acquire an Alternative Lengthening of Telomerase (ALT) mechanism for maintenance of their chromosomal stability. More
than 85-90% of all human cancers express the
catalytic subunit of telomerase. The importance
of telomere maintenance is understood by work
demonstrating that inhibition of hTERT results
in telomere loss and crisis. The remaining 1015% of human cancers are completely devoid of
telomerase activity, yet maintain stable telomere
lengths through activation of the ALT pathway.
In this study as regards to the tumor size it
was found that the AFP was significantly higher
in HCC patients with lesion > 4cm compared to
those patients with tumor size < 2cm or2-4 cm.
Also a significant positive correlation was found
between serum AFP in relation to tumor size.
The same result was reported by Gupta et al .,(13)
Francisco et al.,(11) Abid et al.,(9) Who revealed
that AFP, level was positively correlated only to
tumor size. This could be attributed to the fact
that AFP has less performance in early stages
and small size tumor (less than 3 cm) (7).
As regards to PIVKA-II no statistically
significant elevation was found in comparing
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PIVKA-II levels in the three groups. Also no
significant correlation could be found between
PIVKA-II in relation to tumor size. Yoshida et
al.,(30) found that PIVKA-II did not increase in
relation to tumor size and have no correlation
with the tumor size. As a result, diagnostic application of serum PIVKA-II levels to small liver
tumors is limited.
A highly statistically significant elevations
were found in hTERT mRNA levels in patient
with lesion < 2cm or 2-4 cm or >4cm. This finding was supported by finding a significant positive correlation between hTERT mRNA and tumor size. This is to be explained by the striking
positive correlation between telomerase and tumors of different sizes and number (22).
As regards to the number of tumor nodules a
high statistically significant elevation was found
in serum AFP in patients with multiple nodules
compared to patients with single nodule. This
could be explained by the fact that AFP increases with the progression of the disease (13). In this
study as regards to the number of tumor nodules
a statistically insignificant elevation was found
in PIVKA-II level in patients with multiple nodules compared to PIVKA-II level in patients
with single nodule.
A high statistically significant elevation was
found in hTERT mRNA level in patients with
multiple nodules compared to hTERT mRNA
level in patient single nodule. This is to be explained by the fact that hTERT is up-regulated
during the rapid proliferation of tumor during
phases of oncogenesis and differentiation (22).
As regards correlation between the studied
markers and tumor number hTERT mRNA and
PIVKA-II showed significant positive correlation between both and number of tumor nodules.
In agreement with our results Norimasa et al.,(26).
reported positive correlation between both and
tumor of different sizes and number.
In this study the best cutoffs that could differentiate between HCC and LC patients were,
>52 ng/ml with a sensitivity of 75%, a specificity 100%, PPV level of 100%, NPV of 15%, diagnostic accuracy 70% and >7.5ng/ml with a
sensitivity of 85%, specificity 100%, PPV level
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اﻟﺤﺎﻣﺾ اﻟﺮﻳﺒﻮزي اﻟﺮﺳﻮل ﻟﻠﻤﻨﺘﺴﺨﻪ اﻟﻌﻜﺴﻴﻪ اﻟﺘﻴﻠﻮﻣﻴﺮﻳﻪ واﺳﺘﺨﺪاﻣﻪ ﻛﺪﻻﻟﻪ ﺟﺪﻳﺪ $ﻟﺴﺮﻃﺎن اﻟﻜﺒﺪ
ﻣﺪﻳﺤﻪ ﻳﻮﻧﺲ ﺑﺨﻴﺖ  -ﺷﺮﻳﻒ اﺑﺮاﻫﻴﻢ ﻛﺎﻣﻞ  -ﺣﻨﺎن ﻋﻤﺮ ﻣﺤﻤﺪ  -ﻃﺎﻫﺮ $ﻣﺤﻤﺪ ﺷﺮﻳﻒ
اﺑﺘﺴﺎم ﻓﺎروق ﻣﺤﻤﺪ  -دﻳﻨﺎ اﺣﻤﺪ ﻣﺤﺎرب
ﻳﻌﺘﺒﺮ ﺳﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﻪ ﻣﻦ أﻛﺜﺮ اﻷروام اﻟﺨﺒﻴﺜﺔ ﺷﻴﻮﻋﺎً ﻓﻲ ﺟﻤﻴﻊ أﻧﺤﺎء اﻟﻌﺎﻟﻢ .وﻳﺴﺘﺨﺪم اﻷﻟﻔﺎﻓﻴﺘﻮﺑﺮوﺗﻴﻦ وﻛﺬﻟﻚ
اﻟﺒﺮوﺗﻴﻦ اﻟﻨﺎﺗﺞ ﻋﻦ ﻏﻴﺎب ﻓﻴﺘﺎﻣﻴﻦ ”ك“ ﻛﺪﻻﻻت ﻟﻬﺬا اﻟﻤﺮض وﻟﻜﻦ ﻧﺘﺎ ﺋﺠﻬﻤﺎ ﻣﺼﺪر ﻟﻠﺠﺪل .اﻟﺘﻠﻮﻣﻴﺮﻳﺰ ﻫﻮ ﻋﺒﺎر Iﻋﻦ اﻧﺰﻳﻢ
ﻣﻦ ﻣﺠﻤﻮﻋﺔ اﻟﺮﻳﺒﻮﻧﻴﻜﻠﻮﺑﺮوﺗﻴﻦ واﻟﺬي ﻳﺼﻨﻊ ﺟﺰﻳﺌﺎت ”دي ن أ“ وﻳﻀﻴﻔﻬﺎ اﻟﻲ أﻃﺮاف اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت .وﺑﻬﺬة اﻟﻄﺮﻳﻘﺔ
ﻳﺤﻤﻲ اﻟﺘﻴﻠﻮﻣﻴﺮاﻟﻤﻮﺟﻮد ﻓﻲ ﻧﻬﺎﻳﺔ اﻟﻜﺮوﻣﻮﺳﻮم ﻣﻦ اﻟﺘﺄﻛﻞ ﻓﻴﺤﺎﻓﻆ ﻋﻠﻲ اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت ﻣﻦ اﻟﺘﺤﻠﻞ ,اﻷﻟﺘﺼﺎق ,أﻋﺎدة اﻟﺘﺮﺗﻴﺐ
أو ﻓﻘﺪان اﻟﻜﺮوﻣﻮﺳﻮﻣﺎت .ﻣﻨﺬ وﻗﺖ ﻗﺮﻳﺐ ﺗﻢ اﻛﺘﺸﺎف اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي ﻛﻮاﺣﺪ ﻣﻦ اﻟﺪﻻﻻت
اﻟﺠﺪﻳﺪة ﻟﺘﺸﺨﻴﺺ ﺳﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﻪ .اﻟﻬﺪف ﻣﻦ اﻟﺒﺤﺚ -دراﺳﺔ اﻟﺪور اﻟﻤﺘﻮﻗﻊ ﻣﻦ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ
اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي ﻛﻌﺎﻣﻞ ﺟﺪﻳﺪ ﻟﺘﺸﺨﻴﺺ وﻣﺘﺎﺑﻌﺔ ﺳﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ - .ﻛﻴﻔﻴﺔ أﺟﺮاء اﻟﺒﺤﺚ اﺷﺘﻤﻠﺖ ﻫﺬ Iاﻟﺪراﺳﻪ ﻋﻠﻲ
 ٩٠ﻓﺮداً ﺗﻢ ﺗﻘﺴﻴﻤﻬﻢ أﻟﻲ ﺛﻼث ﻣﺠﻤﻮﻋﺎت :اﻟﻤﺠﻤﻮﻋﺔ اﻷوﻟﻲ ﺗﺤﺘﻮي ﻋﻠﻲ  ١٠أﺷﺨﺎص أﺻﺤﺎء اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻧﻴﺔ ﺗﺤﺘﻮي
ﻋﻠﻲ  ٤٠ﻣﺮﻳﻀﺎً ﺑﺘﻠﻴﻒ اﻟﻜﺒﺪ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻟﺜﺔ ﺗﺤﺘﻮي ﻋﻠﻲ  ٤٠ﻣﺮﻳﻀﺎً ﺑﺴﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ ﺗﻢ ﻋﻤﻞ اﻟﻔﺤﻮﺻﺎت
اﻟﺘﺎﻟﻴﺔ ﻟﻜﻞ اﻷﻓﺮاد :اﻟﻔﺎﻓﻴﺘﻮﺑﺮوﺗﻴﻦ ﻓﻲ اﻟﺴﻴﺮﻳﻢ  ,اﻟﺒﺮوﺗﻴﻦ اﻟﻨﺎﺗﺞ ﻋﻦ ﻏﻴﺎب ﻓﻴﺘﺎﻣﻴﻦ ك  IIﻓﻲ اﻟﺴﻴﺮﻳﻢ وﻛﺬﻟﻚ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم
أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي ﻓﻲ اﻟﺪم ﺑﺄﺳﺘﺨﺪام ﺟﻬﺎز ” ﺑﻲ ﺳﻲ أر“ -اﻟﻨﺘﺎﺋﺞ :ﻛﺎن ﻫﻨﺎك ارﺗﻔﺎع ﻣﻠﺤﻮظ ﻓﻲ ﻣﺴﺘﻮي
أﻟﻔﺎ ﻓﻴﺘﻮﺑﺮوﺗﻴﻦ و اﻟﺒﺮوﺗﻴﻦ اﻟﻨﺎﺗﺞ ﻋﻦ ﻏﻴﺎب ﻓﻴﺘﺎﻣﻴﻦ ”ك“ ﻓﻲ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻟﺜﺔ أذا ﻣﺎ ﻗﻮرﻧﺖ ﺑﺎﻟﻤﺠﻤﻮﻋﺘﻴﻴﻦ اﻷوﻟﻲ واﻟﺜﺎﻧﻴﺔ
) .(P<٠‚٠٠٤ﻣﺘﻮﺳﻂ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي ﻛﺎن أﻋﻠﻲ ﺑﺪرﺟﺔ ﻣﻠﺤﻮﻇﺔ ﻓﻲ ﻛﻞ ﻣﻦ اﻟﻤﺠﻤﻮﻋﺔ اﻟﺜﺎﻟﺜﺔ
واﻟﺜﺎﻧﻴﺔ ﺑﻤﻌﺪل  ١٨٠و  ١‚۵ﻣﺮة أذا ﻣﺎ ﻗﻮرﻧﻮا ﺑﺎﻟﻤﺠﻤﻮﻋﺔ اﻷوﻟﻲ ) .(P<٠‚٠٠١ﻛﺎن ﻫﻨﺎك أرﺗﺒﺎط أﻳﺠﺎﺑﻲ ﺑﻴﻦ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم
أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي وأﻟﻔﺎ ﻓﻴﺘﻮﺑﺮوﺗﻴﻦ و اﻟﺒﺮوﺗﻴﻦ اﻟﻨﺎﺗﺞ ﻋﻦ ﻏﻴﺎب ﻓﻴﺘﺎﻣﻴﻦ ”ك“ وﻛﺬﻟﻚ ﺣﺠﻢ وﻋﺪد أﻻورام
) .(P<٠‚٠٢‚ P< ,٠٠١ , P <‚٠٤ , P<٠‚٠٤اﻟﻘﻴﻤﺔ اﻟﻘﻄﻌﻴﺔ ﻟﻸﻟﻔﺎﻓﻴﺘﻮﺑﺮوﺗﻴﻦ ﻓﻲ اﻟﺴﻴﺮﻳﻢ ) ≤ ۵٢ﻧﺎﻧﻮﺟﺮام /ﻣﻞ( أدت
أﻟﻲ  ٪ ٧٥ﺣﺴﺎﺳﻴﺔ  ٪١٠٠ ,ﺧﺼﻮﺻﻴﺔ و  ٨۵٪دﻗﺔ ﻓﻲ اﻟﺘﻨﺒﺆ ﺑﻮﺟﻮد ﺳﺮﻃﺎن ﻓﻲ اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ  .اﻟﻘﻴﻤﺔ اﻟﻘﻄﻌﻴﺔ ﻟﻠﺒﺮوﺗﻴﻦ
اﻟﻨﺎﺗﺞ ﻋﻦ ﻏﻴﺎب ﻓﻴﺘﺎﻣﻴﻦ ”ك“ ﻓﻲ اﻟﺴﻴﺮﻳﻢ ) ≤  ٧‚۵ﻧﺎﻧﻮﺟﺮام /ﻣﻞ( أدت أﻟﻲ  ٪ ٨٥ﺣﺴﺎﺳﻴﺔ  ٪١٠٠ ,ﺧﺼﻮﺻﻴﺔ و ٪٨٩
دﻗﺔ ﺗﺸﺨﻴﺺ ﻓﻲ اﻟﺘﻨﺒﺆ ﺑﻮﺟﻮد ﺳﺮﻃﺎن ﻓﻲ اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ  .اﻟﻘﻴﻤﺔ اﻟﻘﻄﻌﻴﺔ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي
)  (١أدت أﻟﻲ  ٪ ٩٩ﺣﺴﺎﺳﻴﺔ  ٪۵٤ ,ﺧﺼﻮﺻﻴﺔ و  ٪٩٧دﻗﺔ ﺗﺸﺨﻴﺺ ﻓﻲ اﻟﺘﻨﺒﺆ ﺑﻮﺟﻮد ﺳﺮﻃﺎن ﻓﻲ اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ ﻓﻲ ﺣﻴﻦ
أن اﻟﻘﻴﻤﺔ اﻟﻘﻄﻌﻴﺔ ) ≤ (٧‚٩أدت أﻟﻲ  ٪ ٩٠ﺣﺴﺎﺳﻴﺔ  ٪١٠٠ ,ﺧﺼﻮﺻﻴﺔ و  ٩۵٪دﻗﺔ ﻓﻲ اﻟﺘﻨﺒﺆ ﺑﻮﺟﻮد ﺳﺮﻃﺎن ﻓﻲ اﻟﺨﻼﻳﺎ
اﻟﻜﺒﺪﻳﺔ  .أﺳﺘﺨﺪام ً
ﻛﻼ ﻣﻦ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي واﻟﻔﺎﻓﻴﺘﻮﺑﺮوﺗﻴﻦ ﻣﻌﺎً أدي أﻟﻲ  ٪ ٩٨‚۵ﺣﺴﺎﺳﻴﺔ ,
 ٪٩٧دﻗﺔ ﺗﺸﺨﻴﺺ ﻓﻲ اﻟﺘﻨﺒﺆ ﺑﻮﺟﻮد ﺳﺮﻃﺎن ﻓﻲ اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ  ,أدي أﺳﺘﺨﺪام اﻟﺜﻼث دﻻﺋﻞ ﻣﻌﺎً أﻟﻲ زﻳﺎدة ﻓﻲ ﺣﺴﺎﺳﻴﺔ ودﻗﺔ
اﻟﺘﺸﺨﻴﺺ أﻟﻲ  ٪١٠٠و  ٪ ٩٩ﻋﻠﻲ اﻟﺘﻮاﻟﻲ .ﻗﻴﻤﺔ اﻷﻟﻔﺎﻓﻴﺘﻮﺑﺮوﺗﻴﻦ ﻓﻲ ﺗﺴﻌﺔ ﻣﺮﺿﻲ ﺑﺴﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﺔ )(٪ ٢٢‚۵
ﻛﺎﻧﺖ أﻗﻞ ﻣﻦ اﻟﻘﻴﻤﺔ اﻟﻘﻄﻌﻴﺔ اﻟﻤﺤﺴﻮﺑﺔ وﻟﻜﻦ ﻛﺎﻧﺖ ﻗﻴﻤﺔ اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي ﻓﻲ ﻫﺆﻻء اﻟﻤﺮﺿﻲ
ﻛﺎﻧﺖ ﻣﻮﺟﺒﺔ  - .اﻟﺨﻼﺻﺔ :ﻳﻌﺘﺒﺮاﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي أﻛﺜﺮ ﺣﺴﺎﺳﻴﺔ وﺧﺼﻮﺻﻴﺔ ﻛﺪﻟﻴﻞ ﻟﺘﻮﻗﻊ
وﺟﻮد ﺳﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﻪ ﻣﻦ أﻟﻔﺎ ﻓﻴﺘﻮﺑﺮوﺗﻴﻦ و اﻟﺒﺮوﺗﻴﻦ اﻟﻨﺎﺗﺞ ﻋﻦ ﻏﻴﺎب ﻓﻴﺘﺎﻣﻴﻦ ”ك“ .أﻳﻀﺎً ﻫﻨﺎك أرﺗﺒﺎط ﺑﻴﻨﺔ وﺑﻴﻦ
ﺣﺠﻢ وﻋﺪد ﻋﻘﻴﺪات اﻟﻮرم ,وﻟﺬﻟﻚ ﻳﻤﻜﻦ أن ﻳﺴﺘﺨﺪم ﻛﺄداة ﻟﻠﻤﺘﺎﺑﻌﺔ .ﻧﺘﻴﺠﺔ ﻟﻤﺎ ﺳﺒﻖ ﻓﺄن ﻗﻴﺎس اﻟﺘﻠﻮﻣﻴﺮﻳﺰ“أم أر أن أ“ اﻟﻨﺎﺳﺦ
اﻟﻌﻜﺴﻲ اﻟﺒﺸﺮي ﻓﻲ اﻟﺪم ﻣﻤﻜﻦ ان ﻳﻜﻮن دﻟﻴﻞ ﻣﺒﻜﺮ وﻣﻸم وﺑﺪون ﺗﺪﺧﻞ ﻟﺘﺸﺨﻴﺺ ﺳﺮﻃﺎن اﻟﺨﻼﻳﺎ اﻟﻜﺒﺪﻳﻪ.
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