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ASSOCIATION OF  APOLIPOPROTEIN B -100 ECoRI POLYMORPHISM 
AND LIPID PROFILE   IN OBESE EGYPTIAN CHILDREN

Gehan Kamal El-Saeid *, Hanzada Fattah**, Emad Fahiem* and Waleed Mohamed Fathy*

ABSTRACT 
Background: In  Egypt, the number of overweight children and adolescents has doubled in the last two to three decades, 

and similar doubling rates are being observed worldwide, including in developing countries. Apolipoprotein B (ApoB) is the 
major protein component of chylomicrons, lowdensity lipoproteins (LDL), very low density lipoproteins (VLDL) and interme-
diate-density lipoproteins (IDL) and is the ligand for the LDL receptor. There are  several known Apo B-100  polymorphisms 
that were proven to cause obesity, hyperlipidemia and cardiovascular diseases. Three  common polymorphisms were found, 
MspI, XbaI and ECoRI  (exon 26)  have been associated with variation in lipid levels. Objective: The aim of this work is to 
assesses the effect of Apo B restriction fragment length polymorphism (ECoRI) on lipid , lipoprotein (a) concentrations and 
BMI in an  obese Egyptian children , and its possible relation to insulin resistance. Subject  and methods :Sixty subjects were 
included in this study and divided into two groups for all subjects, the following were done: BMI was calculated, fasting serum 
lipids were assayed by routine techniques on Synchron systems , serum fasting insulin and serum Lipoprotein (a) were assayed 
by ELISA technique, HOMA-IR was calculated, DNA was extracted from whole blood, amplified and then Apo B-100 ECoRI 
polymorphism was assayed using PCR-RFLP. Results : the results of this study revealed that the E+/E+ and  E+/ E- carriers 
had   significantly higher BMI, , Lipoprotein  (a), fasting glucose, fasting insulin, HOMA IR, TC, LDL-c and  increased beta 
band in lipoprotein electrophoresis and significantly lower HDL-c   concentrations than did E-/E-  carriers.  There was a sig-
nificant statistical difference in BMI, lipid profile, Lipoprotein  (a) ,insulin and insulin resistance between positive ECoRI  and 
negative ECoRI polymorphism and so  there was a direct positive relationship between ApoB-100 ECoRI polymorphism and 
all the studied parameters. Conclusion:This study revealed a great association between   Apo B-100 ECoRI gene polymorphism 
and atherogenic hyperlipidemia  and insulin resistance in obese Egyptian children.  Key words;  Obesity, ApoB-100 ECoRI 
polymorphism, hyperlipidemia , insulin resistance.

Departments of Clinical Pathology, Faculty of Medicine, Menoufia University* and Clinical Pathology, Faculty 
of Medicine, Ain shams University**
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INTRODUCTION 

   The prevalence of overweight and obesity 
in childhood is considered an important public 
health issue throughout the world. Childhood 
overweight is associated with a variety of ad-
verse consequence, such as elevated blood pres-
sure or serum insulin levels or dyslipidemia(3). 
Obesity is a global epidemic health problem af-
fecting both adults and children. It is a common 
disease affecting not only developed countries, 
but also developing countries. Approximately 22 
million children under 5 years of age are over-
weight across the world(8).In  Egypt, the number 
of overweight children and adolescents has dou-
bled in the last two to three decades, and similar 
doubling rates are being observed worldwide, 
including in developing countries (25)

It has been long known that obesity is associ-
ated with premature death as obesity increases 
the risk of a number of diseases including the two 
major killers, cardiovascular disease and cancer. 

It is estimated that, on average, obesity reduces 
life expectancy between 3 and 13 years(7,18).

Both nutritional and genetic factors are con-
sidered to be risk factors for dyslipidemia, over-
weight and obesity in childhood, which can re-
sult in adult CVD. In addition, one of the most 
closely monitored genes which may affect lipid 
metabolism is the gene for APOB (15,22). 

Lipoprotein (a) [Lp(a)] is a separate class of 
lipoproteins. Although its physiological func-
tion remains unknown, the correlation between 
raised level of Lp(a) with increased risk of isch-
aemic heart disease is well documented. Several 
attempts have been made to estimate the influ-
ence of diet and physical exercise on serum lipo-
protein (a) levels, yet the results are conflicting 
and inconclusive (11) .

Apolipoprotein B (Apo B) is a large,  am-
phipathic   glycoprotein playing a central role in 
human lipoprotein metabolism  and is coded by 
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APOB gene located on chromosome 2. One of 
the two Apo B forms is Apo B-100, which is re-
quired for very low-density lipoprotein (VLDL) 
production in the liver. In addition to being an 
essential structural component of VLDL, Apo 
B-100 is also the ligand for LDL-receptor-medi-
ated endocytosis of LDL particles(10). 

 There are  several known Apo-B polymor-
phisms that were proven to cause hyperlipid-
emia and cardiovascular disease . One of such 
polymorphisms is the ECoRI polymorphism that 
results in Glu4154Lys amino acid substitution in 
the 26th exon . In previous studies, a significant 
direct relationship between ECoRI polymor-
phism and the serum levels of both cholesterol 
and triglyceride was found. It was thought that 
these polymorphisms reduce the binding capac-
ity of Apo B to LDL receptors and so cause a 
decrement in LDL clearance(2).

Aim of the study:

The study aimed to assess the effect of Apo 
B restriction fragment length polymorphism 
(ECoRI) on lipid , lipoprotein (a) concentrations 
and BMI in an  obese Egyptian children , and its 
possible relation to insulin resistance. 

SUBJECTS AND METHODS 

1- Subjects:

The present study was carried out at Clini-
cal Pathology Department, Faculty of Medicine, 
Menufiya University in the period between May 
2010 and November 2013..  Sixty subjects were 
included in this study and divided into two groups

GroupI : involved 40 obese children (20 males 
and 20 females), their ages ranged between 6 
– 12  years.  They were randomly selected from 
primary   schools in  Menoufia governorate . 

The studied patients then divided in to 3 sub-
groups:

Subgroup Ia: included 10 class 1 obese chil-
dren  (5 males and  5 females), their ages ranged 
between 6 – 12  years.

Subgroup Ib: included 10 class 2 obese chil-
dren  (5 males and 5 females), their ages ranged 
between 6 – 12  years.

Subgroup Ic: included 20 class 3 obese chil-
dren  (10 males and 10 females), their ages 

ranged between 6 – 12  years.
GroupII: included 20 apparently healthy age 

and gender matched subjects used as a control 
group  (10 males and 10 females). The study was 
approved by the ethics committee of our medi-
cal faculty and a written informed consent was 
obtained from the parents of all subjects before 
study entry.

2- Methods and techniques: For all subjects, 
the following were done:

- Anthropometric measurements   (weight in 
kilograms,  height in  meters  and  body   mass 
index )to diagnose obesity as:

BMI  =  Weight in kilograms / ( Height in 
meters )2

- 2 ml blood sample were collected   after 8 
hours fasting, under aseptic condition by clean 
veinupuncture without venous stasis for deter-
mination of fasting serum glucose and fasting 
insulin .

- 8 ml blood sample was collected   after 12 
hours fasting, under aseptic condition by clean 
veinupuncture without venous stasis. It was di-
vided into two parts:

a - 4 ml were added to an EDTA-contained 
sterile tube for the determination of apo B-100 
polymorphisms. The sample were stored in the 
refrigerator for not more than a week till extrac-
tion of DNA or stored as a cell pellet on lysate 
for longer period at -80º C till extraction.

b - 4 ml were added to a sterile plain tube 
for immediate assessment of lipid profile (to-
tal cholesterol, triglycerides, LDL-c and HDL-
c),lipoprotein (a) and lipoprotein electrophore-
sis. The blood was left to clot at 37ºC and rapidly 
centrifuged at 4000rpm for 10 min.

Biochemical tests for detection of blood 
glucose and lipid profile were done on Syn-
chron CX9 autoanalyser using kit supplied by 
Beckman(20).

- fasting serum insulin was assayed by ELISA 
technique  using momobind Inc. lake forest,CA 
92630,USA Product code: 2425-30 Imunoenzy-
mometric assay(14).

- HOMA-IR  equation was applied  to diag-
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nose cases with insulin resistance 

- Lipoprotein (a) was assayed by ELISA tech-
nique  using IBL International GmbH

Flughafenstr. 52A, 22335 Hamburg, Germa-
ny Imunoenzymometric assay(1).

- Lipoprotein electrophoresis was done by us-
ing Helena cellulose acetate strips(9).

- Genotyping : Determination of Apo-B100 
genotypes by PCR- RFLP

Blood for genotyping was drawn into EDTA-
containing receptacles. Genomic DNA was pre-
pared from peripheral blood leukocytes accord-
ing to the standard procedure and stored at -20 
oC. To analyze polymorphic sites, we used sepa-
rate PCR analyses followed by subsequent re-
striction fragment length polymorphism (RFLP) 
analysis. The primer sets used were: F: 5-CT-
GAGAGAAGTGTCTTCGAAG-3 and R: 5-
CTCGAA AGGAAGTGTAATCAC-3 for Eco-
RI locus. Briefly, 300 ng of DNA was added to a 
PCR mixture (final volume of 50 ul) containing 
1.5 mM MgCl2, 50 pmol of each primer, 200M 
dNTPs, and 1 U of Taq polymerase (Promega, 
Madison WI, USA) in a reaction buffer recom-
mended by Promega. The PCR conditions for 
the  ECoRI  RFLPs were one cycle at 95oC for 
5 min followed by 30 cycles at 98oC for 1 min 
and 58 oC for 1.5 min, with a final elongation at 
72 oC for 10 min. Negative controls (no DNA 
added) were included in every PCR run to check 
for contamination. The PCR amplified products 
were digested for 3 hours with 5-10 U of the ap-
propriate ECoRI restriction enzyme  at 37oC, and 
the fragments were analyzed using electropho-
resis on 2.0% agarose gel . - The DNA bands 
were visualized on a 302 nm UV transillumina-
tor and photographed. The gel was examined for 
bands of 112 and 510 bp as determined by the 
molecular weight markers run at the same time.
The alleles are named according to the presence 
or absence of the restriction site(26).

 Statistical analysis:

The results were tabulated and statistical 
analysis was performed using the statistical 

package for social studies SPSS version 11.5 (23).

RESULTS  

Table  (1) : showed the level of fasting blood 
glucose , fasting insulin and HOMA-IR for in-
sulin resistance  were significantly higher in 
patients  (children with different grades of obe-
sity) when compared with controls .

Table  (2) : showed the level of total choles-
terol, triglycerides , Lipoprotein (a)  and LDL-c 
and were significantly higher in patients  (chil-
dren with different grades of obesity )  when 
compared with controls while, the level of 
HDL-c was significantly lower in  when com-
pared to controls .

Table (3) : showed that there was a highly 
significant  difference in the weight and BMI   
between patients    and  controls   (P value 
<0.001) . Moreover there was a significant  dif-
ference in BMI  between  positive and negative 
polymorphisms . 

Table (4) : showed that there was a signifi-
cant association between increased fasting in-
sulin as well as  increased HOMA- IR equation 
(and so between insulin resistance) and positive 
EcoRI polymorphism . 

Table (5) : showed that there was a signifi-
cant increase in serum total  cholesterol , Lipo-
protein  (a) and  LDL-c  in patients with  posi-
tive polymorphism more than that in patients  
with  negative  polymorphism .

Table (6):showed that the apo B-100 EcoRI 
gene polymorphism   frequencies among obese 
patients were  significantly   changed compared 
to that in  controls. Positive polymorphism was 
detected in 39 of 40 patients (97.5%), while all 
control subjects (100%) showed negative poly-
morphism  (Figure1). 

- Only one patient representing 2.5% had 
homozygous negative polymorphism while 39 
had positive polymorphism, 22 representing 
55% were positive homozygous and 17 rep-
resenting 42.5 % were positive heterozygous 
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week till extraction of DNA or stored as a cell pellet on lysate for longer period at -

80º C till extraction. 

b - 4 ml were added to a sterile plain tube for immediate assessment of lipid profile 

(total cholesterol, triglycerides, LDL-c and HDL-c),lipoprotein (a) and lipoprotein 

electrophoresis. The blood was left to clot at 37ºC and rapidly centrifuged at 4000rpm 

for 10 min. 

Biochemical tests for detection of blood glucose and lipid profile were done on 

Synchron CX9 autoanalyser using kit supplied by Beckman (20). 

- fasting serum insulin was assayed by ELISA technique  using momobind Inc. lake 

forest,CA 92630,USA Product code: 2425-30 Imunoenzymometric assay (14). 

- HOMA-IR  equation was applied  to diagnose cases with insulin resistance  

HOMA-IR = 
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(IU/ml)insulinfasting(mg/dl)glucosefasting 
 

- Lipoprotein (a) was assayed by ELISA technique  using IBL International GmbH 
Flughafenstr. 52A, 22335 Hamburg, Germany Imunoenzymometric assay (1) . 

- Lipoprotein electrophoresis was done by using Helena cellulose acetate strips (9). 
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procedure and stored at -20 oC. To analyze polymorphic sites, we used separate PCR 

analyses followed by subsequent restriction fragment length polymorphism (RFLP) 

analysis. The primer sets used were: F: 5-CTGAGAGAAGTGTCTTCGAAG-3 and 

R: 5-CTCGAA AGGAAGTGTAATCAC-3 for EcoRI locus. Briefly, 300 ng of DNA 

was added to a PCR mixture (final volume of 50 ul) containing 1.5 mM MgCl2, 50 

pmol of each primer, 200M dNTPs, and 1 U of Taq polymerase (Promega, Madison 

WI, USA) in a reaction buffer recommended by Promega. The PCR conditions for the  

ECoRI  RFLPs were one cycle at 95 oC for 5 min followed by 30 cycles at 98oC for 1 

min and 58 oC for 1.5 min, with a final elongation at 72 oC for 10 min. Negative 

controls (no DNA added) were included in every PCR run to check for contamination. 

The PCR amplified products were digested for 3 hours with 5-10 U of the appropriate 

ECoRI restriction enzyme  at 37 oC, and the fragments were analyzed using 
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510 bp as determined by the molecular weight markers run at the same time.The 

alleles are named according to the presence or absence of the restriction site(26). 

 

 

- Statistical analysis: 

The results were tabulated and statistical analysis was performed using the statistical 

package for social studies SPSS version 11.5 (23). 
 
Results :  
Table (1): Comparison between patient subgroups and control group 

regarding fasting blood glucose, fasting insulin  and insulin resistance 

 The studied groups t- test/ 
Mann 
Whitney  

P value 
Patients 
N = 40 

Control 
N = 20 

Group II 
Mild 

obesity 
N = 10 

Subgroup 
Ia 

Moderate 
obesity 
N = 10 

Subgroup 
Ib 

Severe 
obesity 
N = 20 

Subgroup 
Ic 

FBS 

(mg/dl) 

X ± SD 

Range  

 

 

102.90±1.1 

86 - 104 

 

 

99.80±5.67 

89 - 109 

 

 

106.70±7.11

91 – 117  

 

 

78.60±6.65

70 – 89  

 

3.98** 

4.38** 

12.91* 

 

<0.0011 

<0.0012

<0.0013

Fasting 
insulin 

(uIU/ml)  

X ± SD 

Range 

 

 

 

18.59±0.78 

17.5 – 19.7 

 

 

 
19.41± 2.26 

17 – 25  

 

 

 

21.21±2.19 

17.5 – 26  

 

 

 

8.19±0.79 

7 – 9.10  

 

 

4.43** 

4.42** 

24.97* 

 

 

<0.0011

<0.0012

<0.0013

HOMA  

X ± SD 

Range 

 

4.26±0.25 

3.9 – 4.7  

 

4.77±0.70 

4.1 – 6.4  

 

5.53± 0.89 

3.9 – 6.7 

 

2.62±0.72 

1.4 – 3.6 

4.41** 

4.41** 

11.33* 

<0.0011

<0.0012

<0.0013

*   = t- test 
**= Mann Whitney 
1 =  Mild obesity group Vs. control group  2 =  Moderate obesity Vs.  control group 
3 =  Sever obesity group Vs. control group 

Table (1): Comparison between patient subgroups and control group regarding fasting blood glucose, fast-
ing insulin  and insulin resistance

*   = t- test    **= Mann Whitney   1 =  Mild obesity group Vs. control group  2 =  Moderate obesity Vs.  
control group      3 =  Severe obesity group Vs. control group
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Table  (1) : showed the level of fasting blood glucose , fasting insulin and HOMA-IR 

for insulin resistance  were significantly higher in patients  (children with different 

grades of obesity ) when compared with controls . 

Table (2): Comparison between patient subgroups and control group 
regarding lipid profile and Lipoprotein (a) 
 
 The studied groups t-test/ 

Mann 
Whitney  
 

P value 
Patient 
N = 40 

Control 
N = 20 

Group II 
Mild 

obesity 
N = 10 

Subgroup 
1a 

Moderate 
obesity 
N = 10 

Subgroup 
1b 

Sever 
obesity 
N = 20 

Subgroup 
1c 

Cholesterol 

(mg/dl)  

X ± SD 

Range  

 

 

266.0±12.14 

250 – 290  

 

 

276.1±26.73 

240 – 320  

 

 

306.5±36.72 

257 – 399  

 

 

150.0±27.01 

102 – 180  

 

4.40** 

4.40** 

15.35* 

 

<0.0011 

<0.0012 

<0.0013 

TG 

(mg/dl)  

X ± SD 

Range 

 

 

177.2±7.24 

165 – 192  

 

 

182.1±10.08 

170 – 199  

 

 

192.35±23.47 

165 – 274  

 

 

103.80±9.0 

90 – 119  

 

4.41** 

4.41** 

15.75* 

 

<0.0011 

<0.0012 

<0.0013 

HDL-c 

(mg/dl)  

X ± SD 

Range 

 

 

31.3±1.56 

30 – 34  

 

 

32.6±1.71 

30 – 35  

 

 

31.8±1.32 

30 – 34  

 

 

41.8± 4.67 

38 – 50  

 

4.44** 

4.43** 

9.21* 

 

<0.0011 

<0.0012 

<0.0013 

LDL-c 

(mg/dl)  

X ± SD 

Range 

 

 

199.26±13.02 

182.4 – 224  

 

 

207.08±26.12 

172 – 255  

 

 

236.23±33.38 

190 – 326  

 

 

87.44±25.44 

43.6 – 124  

 

4.40** 

4.40** 

15.85* 

 

<0.0011 

<0.0012 

<0.0013 

Lipoprotein 
(a) 
(mg/dl)  

X ±SD 

Range  

 

 

17.7±3.3 

13 – 23  

 

 

29.0±3.65 

23 – 34  

 

 

37.25±5.78 

29 – 49  

 

3.75 

4.40 

3.39 

 

<0.0011 

<0.0012 

0.0013 

 

Lipoprotein  

X ±SD 

Range  

*   = t- test       **= Mann Whitney 
1 =  Mild obesity group Vs. control group     2 =  Moderate obesity Vs.  control group 
3 =  Sever obesity group Vs. control group 
Table  (2) : showed the level of total cholesterol, triglycerides , Lipoprotein (a)  and LDL-c 
and were significantly higher in patients  (children with different grades of obesity )  when 

Table (2): Comparison between patient subgroups and control group regarding lipid profile and Lipoprotein (a)

*   = t- test       **= Mann Whitney   1 =  Mild obesity group Vs. control group     2 =  Moderate obesity Vs.  
control group     3 =  Severe obesity group Vs. control group
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compared with controls while, the level of HDL-c was significantly lower in  when compared 
to controls . 

Table (3):Comparison between ECoRI genotypes as regards weight, height 

and BMI 

 ECoRI genotypes t- test 
 

P value 

+/+ 
N = 23 

+/- & -/- 
N = 17 

Weight (Kg) 

X ± SD 

Range  

 

77.43±17.51 

50 – 107  

 

70.47±17.35 

45 – 101  

 

1.25 

0.22 

>0.05 

Height  (M) 

X ± SD 

Range 

 

1.38±0.20 

1.1 – 1.7  

 

1.40±0.17 

  1.23 – 1.57 

 

0.19 

 

0.85 

>0.05 

BMI 

X ± SD 

Range 

 

40.71± 5.29 

35.42 -  46 

 

36.48 ±5.05 

31.43 -  41.53 

 

2.55 

 

0.01 

<0.05 
Table (3) : showed that there was a highly significant  difference in the weight and BMI   

between patients    and  controls   (P value <0.001) . Moreover there was a significant  

difference in BMI  between  positive and negative polymorphisms .  

Table (4): Comparison between ECoRI genotypes as regards fasting blood 

sugar, fasting insulin  and insulin resistance 

 ECoRI genotypes t- test 
 

P value 

+/+ 
N = 23 

+/- & -/- 
N = 17 

FBS(mg/dl) 

X ± SD 

Range  

 

103.65±7.84 

89 – 115  

 

104.53±12.40 

86 – 117  

 

0.16 

0.87 

>0.05 

Fasting insulin 
(uIU/ml) 

X ± SD 

Range 

 

20.75±2.38 

17.5 – 26  

 

19.23±1.73 

17 – 23.2  

 

2.22 

0.03 

<0.05 

HOMA  

X ± SD 

Range 

 

5.28±0.89 

3.9 – 6.7  

 

4.66±0.81 

4.03 – 6.6  

 

2.25 

0.03 

<0.05 
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Table (4): Comparison between ECoRI genotypes as regards fasting blood sugar, fasting insulin  and insulin 
resistance



El-Saeid, G. K. et al.6

 11

Table (4) : showed that there was a significant association between increased fasting 

insulin as well as  increased HOMA- IR equation (and so between insulin resistance) 

and positive EcoRI polymorphism .  

Table (5):Comparison between ECoRI genotypes as regards lipid profile 

and Lipoprotein  (a) 

 ECoRI genotypes t- test 
 

P value 

+/+ 
N = 23 

+/- & -/- 
N = 17 

Cholesterol (mg/dl) 

X ± SD 

Range  

 

301.78±35.69 

243 – 399  

 

271.18±24.07 

240 – 335 

 

3.05 

 

0.004 

<0.05 

TG (mg/dl) 

X ± SD 

Range 

 

187.13±21.79 

165 – 274  

 

184.47±13.84 

169 – 225  

 

0.44 

 

0.66 

>0.05 

HDL-c  (mg/dl) 

X ± SD 

Range 

 

32.09±1.53 

30 – 35  

 

31.59± 1.50 

30 – 35  

 

1.02 

 

0.31 

>0.05 

LDL-c (mg/dl) 

X ± SD 

Range 

 

232.27± 32.86 

173.6 – 326.4 

 

202.69±22.04 

172 – 263  

 

3.21 

 

0.003 

<0.05 

Lipoprotein  (a) 
(mg/dl) 

X ±SD 

Range  

 

 

33.52±7.99 

16 – 49   

 

 

25.94±9.54 

13 – 42  

 

 

2.40 

 

 

0.02 

Table (5) : showed that there was a significant increase in serum total  cholesterol , 

Lipoprotein  (a) and  LDL-c  in patients with  positive polymorphism more than that 

in patients  with  negative  polymorphism . 

 

 

 

 

 

 

Table (5):Comparison between ECoRI genotypes as regards lipid profile and Lipoprotein  (a)
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Table (6): Comparison between patient subgroups and control group as 

regards ECoRI genotypes 

 The studied groups X2 P value
Patient 
N = 40 

Control 
N = 20 
Group 

II 

Mild 
obesity 
N = 10 

Subgroup 
1a 

Moderate 
obesity 
N = 10 

Subgroup 
1b 

Severe 
obesity 
N = 20 

Subgroup 
1c 

No  % No  % No % No % 

ECoRI 
polymorphism 

Homozygous +/+ 

Heterozygous +/- 

-/- 

3 

7 

0 

 

 

30.0 

70.0 

0.0 

 

 

5 

5 

0 

 

 

50.0 

50.0 

0.0 

 

 

14 

5 

1 

 

 

70.0 

25.0 

5.0 

 

 

0 

0 

20 

 

 

0.0 

0.0 

100 

 

 

30.0 

30.0 

36.2 

 

 

<0.0011 

<0.0012

<0.0013

X2 = chi square test.  

Table (6):showed that the apo B-100 EcoRI gene polymorphism   frequencies among obese 

patients were  significantly   changed compared to that in  controls. Positive polymorphism 

was detected in 39 of 40 patients (97.5%), while all control subjects (100%) showed negative 

polymorphism  (figure1).  

0

55

0

42.5

100

2.5
0

20

40

60

80

100

+/++/--/-

ECoRI genotypes

cases controls

 

Table (6): Comparison between patient subgroups and control group as regards ECoRI genotypes

X2 = chi square test. 
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Figure 1: Comparison between patients 
and controls as regards ECoRI 
polymorphism:  
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Figure 1: Comparison between patients and controls as regards ECoRI 

polymorphism:   
- Only one patient representing 2.5% had homozygous negative polymorphism while 39 had 

positive polymorphism, 22 representing 55% were positive homozygous and 17 representing 

42.5 % were positive heterozygous polymorphism, while all the 20 controls representing 

100% had negative polymorphism).  

  

 
Figure 2 : agarose gel electrophoresis of PCR product after amplification and  

digestion by restriction enzyme (ECoRI): 

Lane 1 : showed the DNA marker 100 bp  (ladder). 

Lane 2  :  Negative control ( no DNA was added). 

Lane 4   : Positive heterozygous polymorphism with one band at 112bp (E+/E- 

alleles). 

Lane 6   : Positive heterozygous polymorphism with one band at 510bp (E-/E+ 

alleles). 

Figure 2 : agarose gel electrophoresis of PCR product after amplification and  digestion by restriction en-
zyme (ECoRI):

Lane 1 : showed the DNA marker 100 bp  (ladder).
Lane 2  :  Negative control ( no DNA was added).
Lane 4   : Positive heterozygous polymorphism with one band at 112bp (E+/E- alleles).
Lane 6   : Positive heterozygous polymorphism with one band at 510bp (E-/E+ alleles).
Lane 7:  showed homozygous negative polymorphism E-/E- alleles ( no bands   neither at 112bp nor at 

510bp, with an uncutted DNA at 600 bp).
Lane 3, lane 5 and  lane 8: showed  positive homozygous polymorphism (E+/E+ alleles) with 2 bands  at 

112bp and 510bp.

polymorphism, while all the 20 controls repre-
senting 100% had negative polymorphism). 

DISCUSSION  

Elevated blood pressure, dyslipidemia, and 
a higher prevalence of factors associated with 
insulin resistance and type 2 diabetes appear as 
frequent comorbidities in the overweight and 
obese pediatric population(13).

Overweight children are at risk for various 
chronic conditions in later life and this risk may 

exist even independently of obesity in adult life. 
Obesity affects almost every organ of the body. 
Its effects include metabolic syndrome which 
is insulin resistance, hyperlipidaemia and hy-
pertension, also mechanical disorders as osteo-
arthritis, respiratory problems, sleep apnea and 
psychosocial disorders(12).

The metabolic syndrome (MS) is a clustering 
of components that reflects over nutrition, sed-
entary lifestyles, and resultant excess adiposity. 
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These components include abdominal obesity, 
insulin resistance, dyslipidemia and elevated 
blood pressure(6).

The metabolic syndrome (MS) is  one of the 
greatest challenges to public health throughout 
the world, due to its association with major risks 
for cardiovascular diseases and type 2 DM(5).

It was proven that even one amino acid 
change in the carboxyl end of the Apo B protein 
can destroy its binding capacity to LDL recep-
tors; it was also shown that Apo B was defective 
in some hyperlipidemic and/or hypercholesterol-
emic patients in binding to the receptor(2).

The aim of this  work was to evaluate the role 
of  apolipoprotein B-100 ECoRI polymorphism 
on serum lipid parameters and BMI  in obese 
children and  its possible relation to  insulin re-
sistance. 

The present study revealed that there was a 
significant statistical difference in BMI  between 
positive  and negative polymorphism and so there 
was a direct positive relationship between Apo 
B-100 ECoRI polymorphism and obesity and  
these results were in accordance with Grundy 
et al .,  who found that  obesity, metabolic syn-
drome and cardiovascular disease all are direct 
complications to increased BMI and ApoB100 
EcoRI polymorphism (5).  

As regards  fasting glucose, fasting insulin 
and HOMA-IR, there was a highly significant in-
crease in the mean value of all the 3 parameters  
in  all  patients when compared  with the  mean  
value  of controls.

There was a highly positive correlation be-
tween obesity, positive ECoRI polymorphism, 
hyperinsulinaemia  and insulin resistance which 
is a main  key in diagnosis of metabolic syn-
drome and  these results are in accordance with 
Grundy  who found that  obesity, metabolic syn-
drome and cardiovascular diseases all are direct 
complications to increased BMI and Apo B-100 
EcoRI polymorphism (5). 

Regarding lipid profile, the obtained data 
showed that there was a highly significant in-
crease in  total cholesterol , Lipoprotein (a) 

,and  LDL-c  in patients more than  controls,  
While there was a highly significant decrease  in     
HDL-c in patients less than controls.

In our study, we had chosen Apo B-100 as a 
candidate gene of  lipid  metabolism.  In  the  lit-
erature  there  were  several Apo B-100 polymor-
phisms associated with hyperlipidemia. We have 
studied the ECoRI polymorphism at the 4154 
position, causing a glutamine to lysine substuti-
tion in the 26th exon . Only a few studies have 
investigated the possible mechanisms whereby 
the ECoRI polymorphism of the Apo B-100 gene 
affects BMI and  serum lipids concentration  .

Studying LDL kinetics in relation to Apo B-
100 polymorphism in five different populations, 
Peng et al.,(16) observed that in four out of these 
five populations, the LDL fractional catabolic rate 
was lower in those carrying the  EcoRI polymor-
phism , the difference reaching statistical signifi-
cance in one population. These data showed that 
variation in Apo B100 may influence LDL me-
tabolism and that the EcoRI polymorphism may 
influence the LDL catabolic rate(16) . However, 
Gallagher and Myant  did not encourage this 
hypothesis. Indeed, whereas the major pathway 
for removal of LDL from the plasma is through 
binding of Apo B100 on LDL particles to the 
LDL receptor, Gallagher and Myant (4) found no 
difference between binding affinities to human 
skin fibroblasts of LDL particles from individu-
als homozygous for ECoRI polymorphism and 
those from individuals heterozygous  for the 
EcoRI polymorphism (4). 

Pouliot et al.,(17) investigated whether the Apo 
B-100 ECoRI polymorphism influenced the as-
sociations described among obesity, regional 
adipose tissue distribution, and plasma lipopro-
tein levels in 56 healthy men. After adjusting for 
age and BMI rate, they observed that total cho-
lesterol levels were significantly higher in het-
erozygous individuals compared to homozygous 
negative individuals . Similar to this study, we 
found increased total cholesterol and LDL-cho-
lesterol levels in patients with positive ECoRI 
polymorphism  compared to negative polymor-
phism (17,19).   

The obtained data  demonstrated that E+/E+ 
and  E+/ E- carriers had significantly higher   
BMI, TC and LDL-C concentrations than did E-
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/E-  carriers. Furthermore, Amino acid 4154 is 
in the C-terminal part of the apoB100 protein, 
in a region responsible for lipid association. The 
polymorphism results in an acidic (Glu) basic 
(Lys) amino acid substitution, which is non-con-
servative and has putative effect of Apo B-100 
polymorphism on BMI and lipid profiles. This 
assumption is in agreement with  Timirci et al.,  
(24) who found nearly similar results in 90 chil-
dren and adolescents in turkey , but contrary to 
Saha et al. (21), who found no effect of the ECoRI 
polymorphism on serum lipid levels in healthy 
Chinese of Singapore (21,24) .
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الربط بين التحور الجيني في االبوبروتينى الدهنى ب 100 ومستوى الدهون في األطفال المصريون البد ناء

جيهان كمال السعيد - هانزادا ابراهيم - عماد فهيم - وليد محمد فتحي عبد العظيم  

خلفية نظرية: قد تضاعف عدد األطفال والمراهقين الذين يعانون من زيادة الوزن في مصر في العقدين والثالثة عقود األخيرة وهناك 
معدالت مماثلة لهذا التضاعف في جميع إنحاء العالم , بما في ذلك البلدان النامية0ان ابوالبروتينى الدهنى ب هو البرةينى  الدهنى الرئيسي 
في مركب الكولسترول البروتين الدهنى منخفض الكثافة والمسئول عن توصيل الكولسترول لألنسجة  , ومن الواضح ان االبوالبروتينى 
الدهنى ب على سطح مركب الكولسترول البروتين الدهنى منخفض الكثافة يعمل كرابط للمستقبالت على الخاليا المختلفة 0 ويمكن ان 
تؤثر التغيرات او العيوب في التسلسل الجيني لالبوالبروتينى الدهنى ب تأثيرا عميقا . الهدف: الهدف من البحث هو تقييم دور التحور 
الجيني اكو أر اى في ابوالبروتينى الدهنى ب 100وتأثيرة على مستوى الدهون بالدم والبروتين الدهنى أ في األطفال المصريين ذوى 
البدانة وعالقته بالمقاومة لألنسولين ومرضى السكري من النوع الثاني .  المرضى و طرق البحث: تم أجراء هذه الدراسة على60 شخص 
وتم تقسيمهم إلى مجموعتين   : -1 مجموعة من األطفال المصابين بزيادة الوزن أو السمنة (40).  -2 مجموعة من األطفال المتوافقين 
في السن والنوع أصحاء  ظاهريا كمجموعة ضابطة (20). اخضع جميع المشاركين في هذه الدراسة إلي اخذ التاريخ المرضى و عمل 
فحص إكلينيكي شامل وقياس الوزن والطول وقياس معدل الكتلة وعمل التحاليل المعملية اآلتية : قياس مستوى الدهون بمصل الدم وقياس 
البروتين الدهنى أ و قياس مستوى األنسولين بمصل الدم صائما واستخالص الحمض النووي وتحليل التحور الجيني اكو أر اى في ابو 
البروتينى الدهنى ب100  باستخدام طريقة تفاعل البلمرة المتسلسل .  إن معدل الكتلة الجسمانية و E+/E+ and  E+/ E- النتائج: 
وجد في  األطفال الذين يحملون النمط الجيني   مستوى البروتين الدهنى أ و السكر واألنسولين الصائم والدهون الثالثية و الكولسترول 
منخفض الكثافة اعلى  .E-/E-  بكثير من األطفال الذين يحملون النمط الجيني والخالصة: وكشفت هذه الدراسة عن وجود ارتباط كبير 
بين التحور الجيني اكو أر اى في ابوالبروتينى الدهنى ب 100 والدهون  وتصلب الشرايين ومقاومة األنسولين في األطفال المصريين 

الذين يعانون من السمنة المفرطة
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ABSTRACT
Background:Hepatitis C virus genotype 4 (HCV-4) is a common infection in Egypt and is the leading cause of liver dis-

ease. It has been suggested that mutations at the interferon sensitivity determiningregion (ISDR) could be a useful predicative 
factor for the efficacy of interferon-α (INF-α) and ribavirin (RBV) combination therapy in chronic hepatitis patients.  Aim of 
work: In this study, we aimed to investigate the possible role of ISDR mutations in pegylated IFN-α and RBV (PEG-IFN-α/
RBV) combination therapy responsiveness among HCV-4 chronically infected Egyptian patients. Methodology: Forty HCV-4 
chronically infected patients receiving PEG-IFN-α/RBV for 48 weeks were included.Pre-treatment serum HCV ribonucleic 
acid (HCV RNA) levels were determined by a real-time polymerase chain reaction.The RNA samples were genotyped using 
specific primers for HCV genotype 4,and the ISDR was amplified using PCR and sequenced.The amino acid (aa) sequence 
of the ISDR was compared with the published sequence for HCV subtype 4a (GenBank: ABD75831.1). Results: Twenty-one 
patients showed sustained virological response; SVR (52.5%), whereas 19 patients showed non-SVR(47.5%). A significant 
difference in HCV RNA titer existed between the two groups prior to therapy (P= 0.001), whereas neither a significant differ-
ence regarding the number of aa substitutions (P= 0.49) and age (P= 0.211) nor an association with gender (P= 0.385) and 
ISDR type (P=0.098) were detected.  Conclusion: Our results suggest that ISDR type, age, and gender would not be influential 
factors for predicting the efficacy of PEG-IFN-α/RBV combination therapy outcome in Egyptian patients chronically infected 
with HCV-4; however,lower HCV RNA titer may surmise a more favorable outcome. Keywords: HCV-4, pegylated interferon, 
ribavirin, ISDR, NS5A
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INTRODUCTION

Chronic HCV infection affects approximate-
ly 130-150 million people worldwide and is the 
most common cause of chronic liver disease(40). 
At least seven major HCV genotypes have been 
identified, sharing 65-70% nucleotide sequence 
homology(28, 34). HCV-4 is responsible for more 
than 80% of HCV infections in the Middle East 
and Africa, and has recently emerged in sev-
eral European countries(30). Egypt has one of 
the highest rates of HCV worldwide (~15%) 
and has the highest prevalence of HCV-4, 
which is responsible for almost 90% of all in-
fections(1,30). This particular genotype was con-
sidered difficult-to-treat with the conventional 
IFN-based monotherapy, even when combined 
with RBV(10, 21, 23). Currently, the standard treat-
ment for chronic HCV using a combination of 
pegylated interferon (PEG-IFN) α-2a or α-2b 
plus RBV has achieved significant accomplish-

ments in the treatment of HCV-4(3, 26). Several 
reports show that this combination therapy 
markedly improved therapeutic outcomes, re-
sulting in sustained virological response (SVR) 
rates ranging between 44% and 69% in HCV-4 
infected Egyptian patients(9, 20). 

Researchers, reporting variable responses 
among patients with different HCV genotypes 
and subtypes, have suggested that viral genetic 
heterogeneity may affect, to some extent, the 
sensitivity to IFN-dependent therapy(8). In this 
context, sequence heterogeneity of the viral 
nonstructural 5A (NS5A) protein (amino acid; 
aa 1973-2420) has been widely discussed with 
IFN responsiveness, especially focusing on 
variations in the interferonsensitivity deter-
mining region (ISDR) (aa 2209-2248), located 
within the NS5A(11, 19, 42). 

Although genotypes 1, 2 and 3 have been the 
focus of most researchers, studies tailored to 
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genotypes 4, 5 and 6 remain scarce and under-
represented, resulting in tardiness in the man-
agement strategies for patients infected with 
these genotypes(30).

The aim of this study is to evaluate the 
possible role of ISDR mutations as a predic-
tive factor in the response to PEG-IFN-α/RBV 
combination therapy among HCV-4 chronically 
infected Egyptian patients. Other factors were 
also investigated, including age, gender, and 
HCV RNA viral load.

PATIENTS AND METHODS

This study was conducted between January 
2009 and December 2011. Forty chronic HCV-
4RNA positive patients were recruited from 
Theodor Bilharz Research Institute. The study 
was approved by the ethics committee and writ-
ten consents were obtained from patients be-
forehand. 

All patients were subjected to a combined 
anti-viral protocol consisting of 180 µg/week 
PEG-IFN-α-2a (PEGASYS®, Roche) given 
subcutaneously plus oral RBV (Copegus®, 
Roche) at a dose of 800-1200 mg/day according 
to body weight.Treatment was stopped at 12 or 
24 weeks for those still positive for HCV RNA 
while continued for 48 weeks in those negative 
for HCV RNA. Quantitative HCV RNA was 
determined in blood samples collected 4 weeks 
before, during, and after the completion of ther-
apy. HCV genotyping and sequence analysis 
were performed 4 weeks before therapy.

According to their HCV RNA titer, patients 
were categorized into two HCV treatment-relat-
ed groups using previously described standard 
definitions:group (1) included 21 patients with 
SVR; defined as absence of detectable HCV 
RNA in the serum with the use of an assay with 
a sensitivity of at least 50 IU/mL, 6 months af-
ter completion of treatment, and group (2) in-
cluded19 non-SVR patients (including nonre-
sponders (either null or partial responders) and 
relapsers). 

Determination of HCV viral load 

HCV RNA was quantitatively determined 
in plasma by real-time polymerase chain re-
action assay before, during, and after treat-
ment using the Abbott Real time HCV kit on 
Abbott m2000rt instrument (Abbott Molecular 
Inc., Des Plaines, IL, USA) according to the 
manufacturer’s specifications. The upper limit 
of quantitation (ULQ) is 100,000,000 IU/mL 
(8.00 log IU/mL) and the lower limit of quan-
titation (LLQ) is 12 IU/mL (1.08 log IU/mL). 

HCV genotyping

HCV RNA was extracted from 300 µl of se-
rum using a commercially available RNA ex-
traction kit (Abbott Molecular Inc., Germany). 
The extracted RNA was reverse-transcribed 
and amplified by nested PCR for the detection 
of HCV genotype 4(35). Amplicons yieldeda 288 
bpband size.

ISDR amplification

For amplification of ISDR, nested reverse-
transcription PCR(RT-PCR) was performed 
using specific primers designed as follows: 5’-
ATC TTG GCT ATG GGA GGT ATG GG-3’ 
and 5’-TGT CAC AGC AGA ACG GGT GGT 
C-3’ for RT and first-round PCR, and 5’-GTG 
GAG GTT CGC AGA GTG GG-3’ and 5’-GCG 
GTA GAA ACA ACG GAC TC-3’ for second-
round PCR (Figure 1). The thermal cycle pro-
file for RT was 42°C for 30 min, terminated at 
95°C for 5 min, followed by 40 cycles of the 
first PCR; 95°C for 45 sec, 55°C for 1 min, 
72°C for 1 min, and final extension at 72°C for 
5 minutes, and for the second-round PCR was 
95°C for 5 min followed by 35 cycles of 95°C 
for 45 sec, 53°C for 1 min, 72°C for 1 min, and 
final extension at 72°C for 10 minutes. Ampli-
cons yielded a band size of ~745 bp on agarose 
gel electrophoresis. All polymerase chain re-
actions were performed using Bio-Rad™ pro-
grammable thermal controller (MJ Research, 
Inc. USA).
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DNA Purification
The excised DNA fragment from the aga-

rose gel was purified using GeneJET Gel ex-
traction kit (Fermentas, Canada).
Sequence Analysis of the ISDR

The sequences of the amplified fragments 
were determined by direct sequencing without 
subcloningusing BigDye Terminators Version 
3.1 (Applied Biosystems, 3730xl DNA Ana-
lyzer) according to the manufacturer’s instruc-
tions. The nucleotide and protein sequences 
were aligned against Hepatitis C virus subtype 
4a isolate L835 polyprotein gene, complete cds 
(GenBank: DQ418789.1) for DNA, and poly-
protein [Hepatitis C virus subtype 4a] (Gen-
Bank: ABD75831.1) for protein (designated 
wild type in this study) using the online soft-
ware Clustal Omega tool (version 1.2.1)(38).
Amino acid sequence prediction was performed 
using online ExPASy translate tool(4). Accord-
ing to theISDR sequence analysis,  patients are 
either wild type (1) harbouring no mutations or 

mutant type (2) with mutations.
Statistical Analysis

Quantitative data were summarized as mean 
± SEM, and differences between the two groups 
were detected using Mann-Whitney test. Quali-
tative data were presented as number (percent), 
and compared by Chi square (X2) test. All tests 
were two-tailed and considered statistically sig-
nificant at a P value < 0.05. Statistical analysis 
was run on SPSS software for Windows, re-
lease 20 (SPSS Inc. Chicago, IL, USA). 

RESULTS
Patients’ characteristics

Based on the response of patients to the com-
bination therapy, 21/40 (52.5%) showed SVR 
(group 1), while 19/40 patients (47.5%) were 
categorized as non-SVR (group 2). Baseline 
characteristics of patients prior to the therapy 
are shown in Table1. The male to female ratio 
was almost 3:1, with no significant association 
detected in relation to the groups (P=0.385, 
Table 2).
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Table 1. Demographic, laboratoryand ISDR data of HCV-4 infected patients before treatment. 

Serial Age 
(years) Sex HCV RNA titer

(logIU/mL) ISDR typea No. ofaa mutations of ISDR 

Group 1: SVR patients 

A-1 46 F 5.78 2 2 
A-2 57 M 3.93 2 3 
A-3 42 M 3.99 2 1 
A-4 48 M 5.56 2 2 
A-5 52 M 4.47 2 3 
A-6 39 M 4.07 2 1 
A-7 55 M 4.61 2 1 
A-8 25 M 3.32 2 1 
A-9 59 M 3.46 2 1 
A-10 57 M 4.68 2 2 
A-11 45 F 5.77 2 3 
A-12 53 M 5.55 2 1 
A-13 46 M 6.22 2 2 
A-14 52 F 4.47 2 2 
A-15 55 F 4.36 2 3 
A-16 48 F 5.42 2 1 
A-17 50 M 6.45 2 1 
A-18 40 F 3.47 2 1 
A-19 40 M 5.70 2 1 
A-20 41 M 3.73 2 2 
A-21 50 F 5.75 2 1 

Group 2: Non-SVR patients 

B-1 55 M 5.68 2 4 
B-2 53 F 5.74 1 0 
B-3 30 M 5.59 2 3 
B-4 39 F 5.56 2 1 
B-5 40 M 4.91 2 1 
B-6 44 M 6.95 2 1 
B-7 53 M 4.98 2 4 
B-8 47 M 6.11 2 3 
B-9 45 M 6.21 2 3 
B-10 34 M 6.25 2 1 
B-11 44 M 6.22 1 0 
B-12 49 M 6.37 2 6 
B-13 36 M 6.75 2 2 
B-14 53 F 6.78 1 0 
B-15 51 M 5.58 2 2 
B-16 23 M 5.88 2 2 
B-17 46 M 6.67 2 1 
B-18 49 M 7.08 2 2 
B-19 50 F 5.86 2 1 

M: male; F: female; HCV: hepatitis C virus; ISDR: Interferon sensitivity determining region; SVR: sustained virological 
response. 
aISDR type: 1(Wild type), 2 (Mutant type) 
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Table 2.  Demographic and laboratory dataof the two studied groups before treatment. 

 Group 1  Group 2  P 
Number of patients, 40 (100%) 21 (52.5%) 19 (47.5%)  
Age (years)  44.26  ± 1.89 47.62 ± 1.84 0.211 
Gender†    

M 
F 

14 (66.67%) 
7 (33.33%) 

15 (78.95%) 
4 (21.05%) 0.385 

HCV RNA titer (log IU/mL) 4.80 ± 0.21 6.06 ± 0.14 0.001 
Number of aa substitutions in the 
ISDR region 1.67 ± 0.02 1.95 ± 0.36 0.49 
M: male; F: female; HCV RNA: hepatitis C virusribodeoxynucleic acid; ISDR: Interferon sensitivity determining 
region. 
Data are presented as mean ±SEM "standard error of the mean" and as number (percent) 
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Table 3. Frequency distribution of ISDR mutation in the two studied groups 

 Wild-ISDR Mutant-ISDR P 
All patients (n=40) 3 (7.5%) 37 (92.5%)  
Group 1 (n=21) 0 (0%) 21 (100%) 

0.098 
Group 2 (n=19) 3 (15.8%) 16 (84.2%) 
Data are presented as number (percent) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 3. Frequency distribution of ISDR mutation in the two studied groups

Data are presented as number (percent)

HCV load

As shown in table1, the HCV RNA titer (ex-
pressed as log of IU/ml) had a wide range of 
distribution; in group 1, the viral load ranged 
between 3.32 and 6.45, and the range was 4.91-
7.08 in group 2. Group 1 had significantlylower 
viral load than group 2 prior to therapy (P= 
0.001, Table 2). 

NS5A-ISDR aa sequences alignment and 
response to PEG-IFN/RBV therapy

No significant difference was detected be-
tween the two groups regarding the number 
of aa substitutions (P= 0.49; Table 2), and no 
significant association could be detected for 
the ISDR types either (P=0.098; Table 3). All 
patients of group 1 with mutant ISDR had less 
than 4 aa substitutions, while 13 mutant-ISDR 

patients of group 2 (81.25%) had < 4 aa substi-
tutions and 3 (18.75%) had ≥ 4 aa substitutions.

Notably, as seen in the sequence data of the 
ISDR (NS5A2209-2248), codon 2236 demon-
strated the highest rate of aa substitutions, oc-
curring in 33 patients (82.5%). The threonine 
residue was replaced by alanine in all patients 
of group 1 except for two isolates (A10 and 
A11)  (19/21; 90.5%), and in 7 patients of group 
2 (7/19; 36.84%). Another aa substitution at the 
same codon was the replacement of threonine 
by serine in 6 isolates from group 2. Only one 
isolate from group 1 showed a substitution to 
asparagine at codon 2236. However, most aa 
residues of the ISDR in both groups were con-
served compared to the consensus sequence 
and irrespective of the treatment outcome (Fig-
ure 2).
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Figure 1. Positions of primers used for amplification of ISDR 
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Sample 

No. 

 
 

ISDR Type 
 

 
 
Response 

to IFN 
 
Cons. 4a 

2209_______________________________________________________2248   
         PSLKA    TCTAR  HDSPG    TDLLE  ANLLW   GSTAT   RVETD    EKVII   

 Wild type  
B-2 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - - - - -      - - - - -      - - - - -  NS(0) 
B-11         - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - - - - -      - - - - -      - - - - -  NS(0) 
B-14         - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - - - - -      - - - - -      - - - - -  NS(0) 
 Mutant type  
A-1 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - -N     - - - - -  S(2) 
A-2         - - - - -     - - - - -     -E- - -      - - - - -     - - - - -      - -A- -      - - - - -     D- - - - S(3) 
A-3 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - -  S(1) 
A-4 - - - - -     - - - - -     - - - - -      - - - -D    - - - - -     - -A- -      - - - - -      - - - - -  S(2) 
A-5 - - - - -     - - -D-    -N - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - -  S(3) 
A-6 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - -  S(1) 
A-7 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - -  S(1) 
A-8 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - -  S(1) 
A-9 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
A-10 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -NT-      - - - - -      - - - - - S(2) 
A-11 - - - - -     - - - -H     - - - - -     - - - - -     - - - - -      - - - - -      - - - - -     K- -M - S(3) 
A-12 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
A-13 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - -N     - - - - - S(2) 
A-14 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - -N     - - - - - S(2) 
A-15         - - - - -     - - -D-    -N - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(3) 
A-16 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
A-17 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
A-18 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
A-19 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
A-20 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - -N     - - - - - S(2) 
A-21 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A- -      - - - - -      - - - - - S(1) 
B-1         - - - - -     - - - - -     - - -LS     A- - - -     - - - - -      - - S - -     - - - - -      - - - - - NS(4) 
B-3         - - - - -     - - -D -    -A - - -     - - - - -      - - - - -      - -S - -     - - - - -      - - - - - NS(3) 
B-4 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -S - -     - - - - -      - - - - - NS(1) 
B-5 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -S - -     - - - - -      - - - - - NS(1) 
B-6         - - - - -     - - -D-    - - - - -      - - - - -     - - - - -      - - - - -     - - - - -      - - - - - NS(1) 
B-7         - - - - -     - - - -H   - - - - -      - - - - -     - - - - -      - - S - -     - - - - -      R- -M- NS(4) 
B-8         - - - - -     - - -D-    -N - - -     - - - - -      - - - - -      - -A - -     - - - - -      - - - - - NS(3) 
B-9         - - - - -     - - - - -     -E - - -      - - - - -     - - - - -      -A - - -    - - - -N     - - - - - NS(3) 
B-10 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A - -    - - - - -      - - - - - NS(1) 
B-12         - - - - -     - - -T -     - -H - -     - - - -V     - - - - -     - - S - -     - I - - -     K- - - - NS(6) 
B-13 - - - - -     - - - - -     - - - - -      -E- -D    - - - - -      - - - - -      - - - - -      - - - - - NS(2) 
B-15 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A - -     - - - -N      - - - - - NS(2) 
B-16 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A - -     - - - -N      - - - - - NS(2) 
B-17 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A - -     - - - - -      - - - - - NS(1) 
B-18 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A - -     - - - -N      - - - - - NS(2) 
B-19 - - - - -     - - - - -     - - - - -      - - - - -     - - - - -      - -A - -     - - - - -      - - - - - NS(1) 

Figure 2. Alignment ofinterferon sensitivity determining region (ISDR)aa sequences (2209-2248) of SVR (S) and 
non-SVR (NS) patients with consensus 4a sequence. The positions of the first and last amino acids of the ISDR are 
indicated over the sequence. Amino acid residues are indicated by the standard single-letter codes. Dashes 
indicateaaresidues identical to thoseof the cons sequences. The numbers of mutations in each ISDR are shown on 
the right in parentheses. IFN: interferon. 
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DISCUSSION

It is well documented that viral and host ge-
netic factors are involved in the prediction of 
clinical response to PEG-IFN/RBV combined 
therapy for HCV infection(22). Although this 
combination is still used to treat HCV-4 infected 
patients, the response of HCV-4 to this standard 
regimen of treatment is lagging behind other gen-
otypes(8). In the present study, we aimed to define 
the factors that may predict the effectiveness of 

PEG-IFN-α-2a and RBV combination therapy 
in chronically infected patients with genotype 4. 
Only HCV-4 infected patients were included in 
this study, being the most prevalent genotype in 
Egypt andknown to have a lower SVR to PEG-
IFN/RBV therapy than those with genotypes 2 
and 3 (1, 32). Inclusion of HCV-4 aimed to inves-
tigate the relevance of HCV genotyping prior to 
therapy, which could provide important informa-
tion towards the development of a personalized 
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HCV treatment regimen(14).

In the present study, we were able to detect a 
significant difference in pretreatment HCV RNA 
titer between the two groups; being significantly 
lower in the SVR group (P=0.001); however, 
neither a difference in number of aa substitutions 
of the ISDR nor an association with ISDR types 
was detected; P= 0.49 and 0.098, respectively. 

Various studies have documented that pre-
treatment viral load is one of the best predictors 
for SVR achievement to INF/RBV therapy being 
associated with the balance of replication and 
clearance of the virus (16, 17, 36, 41), others reported a 
higher baseline viral load as an independent risk 
factor for relapse (6, 18, 25, 37); however, few stud-
ies failed to detect significant difference between 
the two groups (19, 33).

Reports on different genotypes have yielded 
contradictory results, with some demonstrating 
a more diverse HCV sequence in ISDR among 
responder groups(11, 19, 24, 29, 42), while others failed 
to detect a clear correlation with response pat-
tern(15,31, 2, 5), and whether a correlation exists be-
tween variations in ISDR and RNA titer remains 
disputable(15, 19, 27). The role of the ISDR in the 
contribution to SVR in different genotypes has 
been widely discussed in the context of serum 
HCV RNA, in some studies, multiple substitu-
tions in the ISDR were related to low HCV RNA 
level and high SVR rate. However, it is not known 
which of these two factors is directly associated 
with viral clearance. Consideration of this three-
sided relationship of ISDR, HCV RNA and SVR 
rate leads to the suggestion that aa variations in 
ISDR and viral load mightbe useful markers for 
the prediction of combination treatment outcome 
in HCV infected patients.

An NS5A protein mechanism of action was 
proposed, whereby a domain spanning aa 2209-
2274, including the ISDR, interacts with cellular 
INF-induced double-stranded RNA-activated 
protein kinase (PKR). PKR is a mediator of the 
antiviral effect of INF-α which causes phosphor-
ylation of protein synthesis initiation factor 2 
alpha subunit (eIF-2α)reducing viral replication. 
Binding of NS5A to PKR disruptes the critical 
PKR dimerization process with the resulting 
monomers unable to phosphorylate eIF-2α, re-

sulting in mRNA translation and protein synthe-
sis so that viral replication proceeds unobstruct-
ed. NS5A-PKR interaction is interrupted by mu-
tations at ISDR, rendering the virus sensitive to 
INF(12, 13).

In the current study, failure of ISDR muta-
tions to predict SVR in the univariate step, which 
is the main issue tackled in the first place, elimi-
nated the need for a multivariate analysis, partic-
ularly with the known role of other known pre-
dictors; nevertheless, a unique pattern of a par-
ticular aa change at residue 2236 in the ISDRhas 
been detected in most SVR patients (90.5%) and 
some non-SVR patients(36.84%), where threo-
nine was replaced by alanine. Whether the high 
frequency of this peculiar change in SVR group 
versus non-SVR may affect the response to com-
bination therapy remains an intriguing question. 
We consider this an interesting finding that has 
not yet been investigated and needs comprehen-
sive study to be verified with further develop-
ment of ISDR databases and aa substitution pat-
terns(39). Demonstrating mutations of specific 
aa within the ISDR region that modulate HCV 
RNA replication with the composition of muta-
tion patterns in different geographical zones is 
essential for clarifying their effect on combina-
tion therapy outcome(27). 

To the best of our knowledge, the issue of 
investigating the effect of substitutions in the 
NS5A on PEG-IFN/RBV responsiveness in 
chronic HCV-4 Egyptian patients has, so far, 
only been addressed in one study; however, a 
new region was targeted which they previously 
identified and referred to as the IFN/RBV re-
sistance-determining region (IRRDR) near the 
C terminus of NS5A (aa 2193-2417)(7). In their 
study, no significant difference was reported 
in HCV RNA titer, although SVR patients had 
a tendency towards having a lower titer (P= 
0.07), but the number of aa mutations was sig-
nificantly higher in SVR than in non-SVR group 
(P=0.0005) and a high degree of sequence varia-
tion in IRRDR (≥ 4) significantly correlated with 
SVR, while a low degree (≤ 3) correlated with 
non-SVR. Furthermore, in a multivariate logistic 
regression analysis, IRRDR mutation number ≥ 
4 was the only predictive factor for SVR(8). 

In conclusion, our results could not detect a 
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significant correlation between the number of aa 
substitutions in the ISDR and PEG-IFN/RBV 
responsiveness, where most of aa sequences are 
well conserved in the majority of patients. How-
ever, we were able to highlight the importance of 
low viral load as a useful predictor of response 
to therapy. 

Although we are already in the era of direct-
acting antiviral (DAA)-based treatment, IFN 
containing therapy will remain, for a while, in 
use in many countries including Egypt due to 
economic restrictions. A large cohort is currently 
included in another study to increase the statisti-
cal power and to detect a meaningful difference; 
however, problems related to expensive therapy 
in such under-developed country, patients com-
pliance, and dropouts represent the main con-
straints that need to be overcomed. 
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تاثير اختالف التسلسل الجيني للمنطقة المحددة للحساسية ضد االنترفيرون على نتائج العالج ببيجيالتيد انترفيرون ألفا و 
ريبافيرين فى المرضى المصابين بالتهاب الكبد الفيروسي المزمن سي

محمد عباس شميس - داليا ابراهيم رمضان - طارق محمود دياب - حنان عبد الحميد عمر - محمد علي صابر
يعتبر فيروس االلتهاب الكبدي سي ـ النمط الجيني ٤ من أهم اسباب العدوى فى مصر وهو السبب الرئيسي ألمراض الكبد. أن 
التحوالت الجينية فى المنطقة المحددة للحساسية ضد االنترفيرون يمكن أن تكون عامال متنبئا مفيدا لفعالية العالج المزدوج باالنترفيرون 
ألفا و ريبافيرين في مرضى االلتهاب الكبدي المزمنسي. تهدف هذه الدراسة لمعرفة الدور المحتمل للتحوالت الجينية  الحادثة فى المنطقة 
المحددة للحساسية ضد االنترفيرون على معدل االستجابة للعالج المزدوج ببيجيالتيد انترفيرون ألفا و ريبافيرين بين المرضى المصريين 
المصابين بالتهاب الكبد الفيروسي المزمن سي. أجريت هذة الدراسة على ٤٠ مريضا بالتهاب الكبد الفيروسي المزمن سيالذين خضعوا 
للعالج المزدوج لمدة ٤٨ اسبوعا. تم قياس مستوى الحمض النووي الريبي لفيروس سي قبل بدء العالج باستخدام تقنية تفاعل انزيمالبلمرة 
المتسلسلReal-time. تم تحديد النمط الجيني للعينات باستخدام بادئات محددة للنمط الجيني ٤ كذلك تضخيم المنطقة المحددة للحساسية 
ضد االنترفيرون باستخدام تقنية تفاعل انزيم البلمرة المتسلسل ثم تطبيق التسلسل. تمت مقارنة تسلسل الحمض االمينيللمنطقة المحددة 
للحساسية ضد االنترفيرون مع التسلسل المنشور للفيروس الكبدي سي النوع الفرعي ٤أ(GenBank: ABD75831.1) . أظهر واحد 
وعشرون مريضا استجابة  فيروسية مستمرة (٥,٥٢٪) بينما أظهر ١٩ مريضا عدم استجابة  فيروسية مستمرة (٥,٤٧٪). كان هناك 
فارق كبير بين المجموعتين فى مستوى الحمض النووي الريبي لفيروس سي قبل بدء العالج  (P = ٠٠١,٠) فى حين لم يوجد فارق ذو 
داللة احصائية بين المجموعتين وعدد التبديالت في االحماض االمينية (P = ٤٩,٠) أوالعمر(P = ٢١١,٠) كذلك لم توجد عالقة بين 
المجموعتين والجنس(P = ٣٨٥,٠) أو بينهما ونوع المنطقة المحددة للحساسية ضد االنترفيرون (P = ٠٩٨,٠) تشير نتائجنا الى أن 
نوع المنطقة المحددة للحساسية ضد االنترفيرون و العمر والجنس ال تعتبر عوامل مؤثرة فى التنبؤ بفعالية العالج المزدوج ببيجيالتيد 
ولكنيخلص  الجيني ٤،  النمط  ـ  المزمن سي  الفيروسي  الكبد  بالتهاب  المصابين  المصريين  المرضى  بين  ريبافيرين  و  ألفا  انترفيرون 

المستوى األقل للحمض النووي الريبي لفيروس سي الى نتيجة افضل.
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ABSTRACT
Background AML is a heterogeneous disease with variable clinical outcomes. PASD1 [Per ARNT Sim (PAS) Domain con-

taining protein 1] can stimulate autologous T-cell responses, and it is therefore considered to be a potential immunotherapeutic 
target for the treatment of various malignancies, including acute myeloid leukemia (AML). Objective To detect the expression 
of the PASD1 gene in AML patients and investigate its relation to clinical features and complete remission of AML. Subjects 
and methods The study was carried out on 60 AML patients and 30 healthy controls. Reverse transcriptase PCR analysis of the 
PASD1 gene was carried out for all patients and controls. Results PASD1 gene was expressed in 12 (20%) AML patients, but 
was not expressed in any of the  controls. PASD1 gene expression was associated more with patients below 45 years (66.7% of 
the PASD1-positive patients were <45 years old compared with 29.2% of the PASD1-negative patients) (P=0.022). Except for 
its association with lower incidence of fever at presentation (P=0.027), no significant association was found between PASD1 
gene positivity and any of the clinical and hematological parameters of AML. PASD1-positive patients achieved complete re-
mission (66.7%) more than PASD1-negative patients (35.4%) (P=0.049). Conclusion PASD1 is an attractive leukemia-associ-
ated antigen gene. Its expression was associated with young age and favorable outcome. However, further studies are required, 
with standardization of the age, clinical, cytogenetic and molecular genetic prognostic markers to confirm the prognostic value 
of PASD1 gene expression in AML, to assess its correlation with clinical features of AML patients, and to investigate its role 
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INTRODUCTION

Acute myeloid leukemia (AML) is a hetero-
geneous disease with variable clinical outcomes. 
Cytogenetic analysis indicates which patients 
may have favorable risk disease, but the 5-year 
survival in this category is only ~60%, with in-
termediate-risk and poor-risk groups faring far 
worse. Advances in understanding of the biology 
of leukemia pathogenesis and prognosis have 
not been matched with clinical improvements. 
Unsatisfactory outcomes persist for the majority 
of patients with AML, particularly the elderly. 
Novel agents and treatment approaches are re-
quired (16). The success of any antigen-specific 
immunotherapeutic strategy depends critically 
on the choice of target antigen. Ideal molecules 
for immune targeting in AML are those that are 
(a) leukemia-specific; (b) expressed in most leu-
kemic blasts including leukemic stem cells; (c) 
important for the leukemic phenotype; (d) im-
munogenic and (e) clinically effective (show 
clinical utility) (2). Cancer-testis antigens (CTAs), 
encoded by CT genes, are a group of testicular-
specific or testicular-predominant proteins that 

are aberrantly expressed on tumor cells. CTAs 
are potentially suitable molecules for tumor vac-
cines of hematological malignancies because of 
their high immunogenicity in vivo(15). PASD1 
[Per ARNT Sim (PAS) Domain containing pro-
tein 1] is a member of the CT-X group of CTAs. 
The PASD1 gene maps to the q28 region of chro-
mosome X. The PASD1-predicted protein is sug-
gested to encode a transcription factor. PASD1 
can stimulate autologous T-cell responses, and 
it is therefore considered to be a potential im-
munotherapeutic target for the treatment of vari-
ous malignancies, including diffuse large B-cell 
lymphoma and AML(14). To our knowledge, the 
PASD1 gene was investigated in AML by Guinn 
et al.(8) and Brooks et al (4). in diffuse large B-
cell lymphoma by Liggins et al(13). and Tahar et 
al.(1) and in multiple myeloma by Sahota et al(19). 
The objective of the present study is to detect the 
expression of the PASD1 gene in AML patients 
and investigate its relation to clinical features 
and achievement of complete remission (CR) in 
these patients.
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SUBJECTS AND METHODS

The study was carried out on 60 AML pa-
tients and 30 healthy controls matched for age 
and sex. All patients were selected from the in-
patients and outpatients of the Internal Medicine 
department of Menoufia University hospitals 
and Ain Shams Hematology Unit. The studied 
population was divided into two groups: (1) Pa-
tient group included 60 AML patients diagnosed 
by blood film and bone marrow examination, 
immunophenotyping, and cytogenetics study by 
G-banding on bone marrow samples. Patients 
were 25 men and 35 women; their ages ranged 
between 18 and 75 years, median 48.1±18.0 
years. (2) Control group included 30 apparently 
healthy age-matched and sex-matched control 
individuals. They were 14 men and 16 women, 
ranging between 18 and 75 years of age, median 
45.0±17.6 years. The procedures followed are in 
accordance with the ethical standards of the re-
sponsible institutional committee on human ex-
perimentation and with the Helsinki Declaration 
of 1975, as revised in 1983.

Sampling: 

From all subjects, 2 to 3 ml peripheral blood 
on  EDTA samples were obtained and stored as 
cell pellet on lysate at -80°C for RNA extraction 
and subsequent detection of PASD1 gene ex-
pression by RT-PCR.

Methods:

RNA extraction was performed by QIAamp® 
RNA Blood Mini Kit Catalog no. 52304; USA. 
DNAase treatment was performed and RNA 
quality was checked on agarose-TBE gel. Its 
concentration (ng/μL) and purity were measured 
spectrophotometrically. 

The GeneAmp® Gold RNA PCR Reagent 
Kit (Applied Biosystems, 850 Lincoln Centre 
Drive, Foster City, California 94404) was used 
for the reverse transcription (RT) and polymerase 
chain reaction (PCR) amplification.  First-strand 
cDNA was synthesized from 1 µg RNA in a 20 
µL reaction mix containing  1X RT-PCR Buf-
fer, 25 mM MgCl2, 10 mM dNTP Blend, 0.5 μL  
RNase Inhibitor 10 unit/20 μL, 100 mM DTT, 
0.5 μL (1.25uM) random hexamers, 0.3 μL Mul-
tiScribe Reverse Transcriptase (50 units/μL) in 
RNase-free water. Cycling parameters for the RT 

included hybridization for 10 min at 25°C and 
reverse transcription for 45 min at 42°C. 

To check the integrity of the cDNA, the house 
keeping gene Beta-actin was amplified as a con-
trol gene  using the following primer pair:

Forward primer: 5’GGCATCGTGATG-
GACTCCG3’.

Reverse primer: 5’GCTGGAAGGTGGA-
CAGCGA 3’.

PCR cycling conditions were 5 min at 95°C, 
followed by 26 cycles of 1 min at 95°C, 1 min 
at 60°C and 2 min at 72°C, followed by a final 
elongation of 10 min at 72°C. 

Detection of PASD1 gene expression: A 
volume of 2.5 µL of cDNA was added to a fi-
nal PCR reaction mixture of 25µL  containing; 
4.7 µL of 5X RT-PCR Buffer, 1.75mM MgCl, 
0.8 mM dNTP (200 μM of each dNTP), 1.25 U 
AmpliTaq Gold DNA Polymerase, 1 µM of each 
PASD1 specific primers: (8).

PASD1 (Forward primer): 5’AGC-
CACCTCTGTGCTGACTT 3’.

PASD1 (Reverse primer): 5’GGTTCAACG-
TACACGGCTTT 3’.

The reaction mixture was subjected to an ini-
tial step of denaturation at 95oC for 5 minutes 
followed by 40 cycles of denaturation at 95oC 
for 1 min, annealing at 58oC for 1 min and exten-
sion at 72oC for 1 minute followed by a terminal 
step of extension at 72oC for 5.0 minutes. 

The PCR products were resolved on ethidium 
bromide-stained 2% agarose gel and UV photo-
graphed (Fig 1) . 

Statistical analysis:

Results were collected, tabulated, and sta-
tistically analyzed using an IBM personal com-
puter and statistical package SPSS version 16 
(SPSS Inc., Chicago, Illinois, USA). Descriptive 
statistics were used in the form of percentage, 
mean and standard deviation (SD). Analyti-
cal statistics used were: Mann-Whitney test; a 
single non parametric test, Student’s t-test test; 
was used to collectively indicate the presence of 
any significant difference between two groups 
for quantitative variable that are not normally 
distributed, Chi-Square (χ2) test: was used to 
compare between two groups or more regarding 
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one qualitative variable, Fisher’s exact test: was 
used to compare between two groups regarding 
one qualitative variable in 2×2 contingency table 
when the count of any of the cells is less than 5 
and Z test : was used to compare between two 
proportions. P value <0.05 was considered sig-
nificant.
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Fig. 1: Agarose gel electrophoresis of the PASD1 gene. Lane 1, molecular weight 
marker; lane 2, PASD1 gene-positive sample; lanes 3–11, PASD1 gene-negative samples; 
lane 12, non-template control. PASD1; Per ARNT Sim (PAS) Domain containing protein 
1. 
 

Results: 

The study was carried out on 60 AML patients and 30 apparently healthy age-matched 

and sex-matched control individuals. PASD1 was expressed in 12 (20%) AML patients 

but not in any of the 30 healthy controls (P=0.007). (Table 1) 

Table 1: Distribution of PASD1 among the patients and controls. 
 

 

 

 

 

 In the PASD1-positive AML patients, eight patients (66.7%) were below 45 years and 

four patients (33.3%) were at least 45 years, but in the PASD1-negative AML patients 14 

patients (29.2%) were below 45 years and 34 patients (70.8%) were at least 45 years. In 

 Patients 
(n=60) 

Controls 
(n=30) P

number % number %
PASD1 
Positive  
Negative 

 
12 
48 

 
20 
80 

 
0.0 
30 

 
0.0 
100 

 
 
0.007 

Fig. 1: Agarose gel electrophoresis of the PASD1 
gene. Lane 1, molecular weight marker; lane 
2, PASD1 gene-positive sample; lanes 3–11, 
PASD1 gene-negative samples; lane 12, non-
template control. PASD1; Per ARNT Sim 
(PAS) Domain containing protein 1.

RESULTS

The study was carried out on 60 AML pa-
tients and 30 apparently healthy age-matched 
and sex-matched control individuals. PASD1 
was expressed in 12 (20%) AML patients but 
not in any of the 30 healthy controls (P=0.007). 
(Table 1)

 In the PASD1-positive AML patients, eight 
patients (66.7%) were below 45 years and four 
patients (33.3%) were at least 45 years, but in 
the PASD1-negative AML patients 14 patients 
(29.2%) were below 45 years and 34 patients 
(70.8%) were at least 45 years. In terms of the 
distribution of the studied PASD1 among AML 
patients according to age, there was a significant 
difference (P=0.022). In the distribution of the 
studied PASD1 among AML patients accord-
ing to sex, there was no significant difference 
(P>0.05). (Table 2)

There was no significant relation between 
PASD1 expression and any of the clinical (sple-
nomegaly, hepatomegaly bleeding tendency, and 
lymphadenopathy) and hematological variables 
[hemoglobin (Hb) concentration, platelet count, 
white blood cell (WBCs) count, prothrombin 
time (PT), international normalized ratio (INR), 
partial prothrombin time (PTT), fibrinogen lev-

el, and fibrin degradation products (FDPs)], ex-
cept a low incidence of fever in PASD1-positive 
AML patients at presentation. In the PASD1-
positive AML patients, three patients (25%) had 
fever and nine patients (75%) did not have fever. 
In the PASD1-negative AML patients, 29 pa-
tients (60.4%) had fever and 19 (39.6%) did not 
have fever. In terms of the occurrence of fever in 
PASD1-positive and PASD1-negative patients, 
there was a significant difference (P=0.027). (Ta-
ble 3)

In PASD1-positive AML patients, one pa-
tient (8.3%) was M0, two patients (16.7%) were 
M1, four patients (33.4%) were M2, one patient 
(8.3%) was M3, two patients (16.7%) were M4, 
and two patients (16.7%) were M5. PASD1 was 
not expressed in any of the two patients with 
AML on top of CML. The expression of the 
PASD1 gene is not related to any of the morpho-
logical subtypes of AML (P>0.05). (Table 4)

In the PASD1-positive AML subgroup, 10 
patients (83.3%) were CD13 positive, 11 pa-
tients (91.7%) were CD33 positive, four patients 
(33.3%) were CD34 positive, and seven patients 
(58.3%) were CD117 positive. In the PASD1-
negative AML subgroup, 40 patients (81.3%) 
were CD13 positive, 41 patient (85.4%) were 
CD33 positive, 27 patients (56.3%) were CD34 
positive, and 29 patients (60.4%) were CD117 
positive. The expression of PASD1 was not re-
lated to the expression of CD13, CD33 (pan-
myeloid markers) and CD34, CD117 (stem cell 
markers) on AML blast cells (P>0.05). (Table 4)

In PASD1-positive AML patients, nine pa-
tients (75%) had normal karyotyping and three 
(25%) had abnormal karyotyping. In PASD1-
negative AML patients, 28 patients (58.3%) had 
normal karyotyping and 20 (41.7%) had abnor-
mal karyotyping. The difference in the karyotyp-
ing between PASD1-positive and PASD1- nega-
tive patients was not significant (P>0.05). In 
PASD1-positive patients, three patients had ab-
normal karyotyping; two of them had inv16 and 
one had t(8,21). In PASD1-negative patients, 20 
patients had abnormal karyotyping, five with 
t(8,21), five with t(15,17), four with inv16, and 
six with different cytogenetic abnormalities 
(11q23, – 20, – 14, – 5, – 7, and trisomy 21). 
(Table 4)
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Fig. 1: Agarose gel electrophoresis of the PASD1 gene. Lane 1, molecular weight 
marker; lane 2, PASD1 gene-positive sample; lanes 3–11, PASD1 gene-negative samples; 
lane 12, non-template control. PASD1; Per ARNT Sim (PAS) Domain containing protein 
1. 
 

Results: 

The study was carried out on 60 AML patients and 30 apparently healthy age-matched 

and sex-matched control individuals. PASD1 was expressed in 12 (20%) AML patients 

but not in any of the 30 healthy controls (P=0.007). (Table 1) 

Table 1: Distribution of PASD1 among the patients and controls. 
 

 

 

 

 

 In the PASD1-positive AML patients, eight patients (66.7%) were below 45 years and 

four patients (33.3%) were at least 45 years, but in the PASD1-negative AML patients 14 

patients (29.2%) were below 45 years and 34 patients (70.8%) were at least 45 years. In 

 Patients 
(n=60) 

Controls 
(n=30) P

number % number %
PASD1 
Positive  
Negative 

 
12 
48 

 
20 
80 

 
0.0 
30 

 
0.0 
100 

 
 
0.007 

Table 1: Distribution of PASD1 among the patients and controls.
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terms of the distribution of the studied PASD1 among AML patients according to age, 

there was a significant difference (P=0.022). In the distribution of the studied PASD1 

among AML patients according to sex, there was no significant difference (P>0.05). 

(Table 2) 
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sex.

 

 

 

 

 

 

 

 

 

 

 

 

There was no significant relation between PASD1 expression and any of the clinical 

(splenomegaly, hepatomegaly bleeding tendency, and lymphadenopathy) and 

hematological variables [hemoglobin (Hb) concentration, platelet count, white blood cell 

(WBCs) count, prothrombin time (PT), international normalized ratio (INR), partial 

prothrombin time (PTT), fibrinogen level, and fibrin degradation products (FDPs)], 

except a low incidence of fever in PASD1-positive AML patients at presentation. In the 

PASD1-positive AML patients, three patients (25%) had fever and nine patients (75%) 

did not have fever. In the PASD1-negative AML patients, 29 patients (60.4%) had fever 

and 19 (39.6%) did not have fever. In terms of the occurrence of fever in PASD1-positive 

and PASD1-negative patients, there was a significant difference (P=0.027). (Table 3) 

 PASD1 

 

P

Positive

(n=12) 

Negative 

(n=48) 

number % number %

Age (year)  

< 45 

≥ 45

 

8 

4 

 

66.7 

33.3 

 

14 

34 

 

29.2 

70.8 

 

0.022 

 

Sex

Female  

Male

 

6 

6 

 

50 

50 

 

29 

19 

 

60.4 

39.6 

 

0.513 

 

Table 2: Distribution of the studied PASD1 results among AML patients regarding their age and sex.

In our study, 15 patients (60%) of 25 patients 
who achieved CR were younger than 45 years of 
age and only seven patients (20%) of 35 patients 
who did not achieve CR were younger than 45 
years of age. A statistically significant relation 
was found between CR and young age (˂45 
years) (P=0.004). No significant relation was 
found between CR and the splenomegaly, WBCs 

greater than 50×109/L, and low fibrinogen level 
(P>0.05). (Table 5)

In our study, CR was achieved in 25 AML 
patients (41.7%). In PASD1-positive patients, 
eight of 12 patients (66.7%) achieved CR. In 
the PASD1-negative subgroup, seventeen of 
48 patients (35.4%) achieved CR. A statisti-
cally significant relation was found between CR 
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Table 3: Distribution of the studied PASD1 results among patients regarding their hematological 
variables and clinical features: 
Hematological variables PASD1

PPositive
(n=12) 

Negative 
(n=48) 

Mean ± SD Mean ± SD 
Hemoglobin (gm ⁄dl) 7.6 ± 0.8 7.1± 0.9 0.136 
Prothrombin time (second) 59.7± 9.5 55.2 ± 14.3 0.492 
International normalized ratio (INR) 1.4 ± 0.1 1.5± 0.4 0.647 
Partial thromboplastin time (second) 40.4 ± 3.3 42.4± 4.7 0.334 
 number % number %  

White blood cells (WBCs) 
<50×109/L 
≥50×109/L 

 

10 

2 

 

83.3 

16.7 

 

38 

10 

 

79.2 

20.8 

 

1.0 

Platelets  
<30000 /μL 
≥30000 /μL 

 

2 

10 

 

16.7 

83.3 

 

20 

28 

 

41.7 

58.3 

 

0.180 

 

Fibrinogen
Decreased  
Normal   

 

2 

10 

 

16.7 

83.3 

 

13 

35 

 

31.2 

68.8 

 

0.712 

 

Fibrin degradation products (FDPs) 
Increased  
Normal   

 

1 

11 

 

8.3 
91.7 

 

5 

43 

 

10.4 
89.6 

 

1.0 

 

Clinical features number % number %  

Fever
No  
Yes  

 
9 
3 

 
75 
25 

 
19 
29 

 
39.6 
60.4 

0.027 

Hepatomegaly  
No  
Yes  

 
6 
6 

 
50 
50 

 
22 
26 

 
45.8 
54.2 

 
0.796 

Lymphadenopathy   
No  
Yes 

 
11 
1 

 
91.7 
8.3 

 
36 
12 

 
75 
25 

 
0.433 

Splenomegaly  
No
Yes 

 
8 
4 

 
66.7 
33.3 

 
27 
21 

 
56.3 
43.8 

 
0.513 

Bleeding tendency 
No
Yes 

 
9 
3 

 
75 
25 

 
33 
15 

 
68.8 
31.3 

 
1.0 

 

Table 3: Distribution of the studied PASD1 results among patients regarding their hematological variables 
and clinical features:
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Table 4: Distribution of the studied PASD1 results among patients regarding morphology, 
immunophenotyping and convenional cytogenetics of AML 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In our study, 15 patients (60%) of 25 patients who achieved CR were younger than 45 

years of age and only seven patients (20%) of 35 patients who did not achieve CR were 

younger than 45 years of age. A statistically significant relation was found between CR 

and young age (�45 years) (P=0.004). No significant relation was found between CR and 

Morphology of AML PASD1 P 
Positive 
(n=12) 

Negative 
(n=48) 

number % number % 
M0 1 8.3 8 16.7 0.93 
M1 2 16.7 8 16.7 
M2 4  33.3 10 20.8 
M3 1 8.3 6 12.5 
M4 2 16.7 6 12.5 
M5 2 16.7 8 16.7 
AML on top of CML 0 0.0 2 4.1 
Immunophenotyping      
 CD13  positive 10 83.3 40 81.3 0.797 
CD33  positive 11 91.7 41 85.4 0.920 
CD34  positive 4 33.3 27 56.3 0.269 
CD117 positive 7 58.3 29 60.4 0.844 
Convenional cytogenetics      
Abnormal  
Normal 

3 
9 

25 
75 

20 
28 

41.7 
58.3 

0.185 

Cytogenetic abnormality  
-14 
-20 
-5 
-7 
11q23 
Inv 16 
t(15,17) 
t(8,21) 
trisomy 21  

 
0 
0 
0 
0 
0 
2 
0 
1 
0 

 
0.0 
0.0 
0.0 
0.0 
0.0 
16.7 
0.0 
0.0 
0.0 

 
1 
1 
1 
1 
1 
4 
5 
5 
1 

 
2.1 
2.1 
2.1 
2.1 
2.1 
8.3 
10.4 
8.3 
2.1 

 

Table 4: Distribution of the studied PASD1 results among patients regarding morphology, immunopheno-
typing and convenional cytogenetics of AML
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the splenomegaly, WBCs greater than 50×109/L, and low fibrinogen level (P>0.05). 

(Table 5) 

Table 5: Relation of clinical and hematological variables to Complete remission 

 

 

 

 

 

 

In our study, CR was achieved in 25 AML patients (41.7%). In PASD1-positive patients, 

eight of 12 patients (66.7%) achieved CR. In the PASD1-negative subgroup, seventeen of 

48 patients (35.4%) achieved CR. A statistically significant relation was found between 

CR and PASD1 gene expression (P=0.049). Thus, PASD1-positive AML patients showed 

greater CR. (Table 6)  

Table 6: Distribution of the studied PASD1 results among patients regarding occurrence of  complete 
remission
 PASD1 

P
Positive 
(n=12) 

Negative 
(n=48) 

no % no %

Complete remission 
No 
Yes 

 
4 
8 

 
33.3 
66.7 

 
31 
17 

 
64.6 
35.4 

 

0.049 

 

 

Discussion: 

 Complete remission  

P
yes 
(n=25) 

no
(n=35) 

no % no % 
Age <45 years 15 60 7 20 0.004 
Splenomegally 10 40 15 42.9 0.967 
WBCs > 50×109/L 3 12 9 25.7 0.327 
Low fibrinogen 6 24 9 40 0.308 

Table 5: Relation of clinical and hematological variables to complete remission
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and PASD1 gene expression (P=0.049). Thus, 
PASD1-positive AML patients showed greater 
CR. (Table 6) 

DISCUSSION

In terms of the expression of the PASD1 
gene, our study used RT-PCR for detection of the 
gene in AML patients and found that PASD1 was 
expressed in 12 of 60 AML patients (20%) but it 
was not expressed in any of the controls. This 
rate of expression of PASD1 in AML patients 
was less than that reported by Guinn et al. (8) by 
RT-PCR, which was 33% (four of 12). Guinn et 
al (8). reported that PASD1 was not expressed in 
normal controls as our study found. Moreover, 
Guinn et al.(8) immunoscreened for the PASD1 
antigen (by SEREX technique; serological anal-
ysis of expression cDNA libraries) and found 
that the PASD1 sequence was recognized by 
35% of AML sera but not recognized by normal 
donor sera. In terms of the relation between 
PASD1 expression in AML patients and age, our 
study found that PASD1 was significantly ex-
pressed in patients below 45 years old (eight of 
12, 66.7%). Although the decision of therapy de-
pends significantly on the age of the patients and 
most guidelines use the age of 60 as a therapeu-
tic divergence point, but we used the age of 45 
years as most patients in our study older than 45 
years had many co-morbidities as diabetes mel-
litus, ischemic heart disease, hepatitis C virus-
related liver cirrhosis and others that affect the 
decision of therapy and limit the use of aggres-
sive chemotherapy and stem cell transplantation 
as lines of treatment. Our study found a signifi-
cant relation between PASD1 expression and 
low incidence of fever at presentation, whereas 
no significant relation was found with bleeding 
tendency, splenomegaly, hepatomegaly, and 
lymphadenopathy. The occurrence of fever at 
presentation was significantly higher in PASD1-
negative than in PASD1-positive patients. This 
could be attributed to the high percentage of pa-
tients (eight of 12, 66.7%) of younger age (<45 
years old) among PASD1-positive AML patients 
whereas in PASD1-negative patients, 34 of 48 
(70.8%) were older than 45 years old, with the 
majority of them older than 60 years. It is well 
known that AML patients are immunocompro-

mised and have an increased risk of infections. 
Elderly individuals also have an increased risk 
of infection. Elderly AML patients have double 
the risk of infection, which presents with fever. 
Thus, younger age of patients with positive 
PASD1 expression may explain the lower inci-
dence of fever in this patient group. The small 
number of studied patients may have played a 
role in this finding. The relation of the immuno-
logical response against the PASD1 gene and the 
low incidence of fever at presentation of AML 
patients is not clear. Our study found no signifi-
cant relation between PASD1 expression and 
any of the hematological variables measured 
(Hb concentration, platelet count, WBCs count, 
PT, INR, PTT, fibrinogen level, and FDPs). In 
terms of the relation between PASD1 expression 
and the AML morphological subtypes, our study 
found that all morphological subtypes included 
in the PASD1- positive subgroup were as fol-
lows: one patient (8.3%) was M0, two patients 
(16.7%) were M1, four patients (33.4%) were 
M2, one patient (8.3%) was M3, two patients 
(16.7%) were M4, and two patients (16.7%) 
were M5. The two patients who were AML on 
top of CML did not express the PASD1 gene. 
The expression of the PASD1 gene is not related 
to any of the morphological subtypes. This was 
in agreement with Guinn et al.(8) who did not find 
any relation between PASD1 expression and 
AML morphological subtypes. In terms of the 
expression of CD117, our study found that 36 of 
60 AML cases (60%) expressed CD117. This is 
in agreement with Hans et al.(9) and Auewarakul 
et al. (3) who found that 64 and 67% of AML cas-
es expressed CD117 on leukemic blasts, respec-
tively. In terms of the expression of CD34, our 
study found that 51.7% (31 of 60) AML cases 
expressed CD34. This was in agreement with 
Raspadori et al. (18) and Stagno et al.(21) who 
found that 51 and 52.9% AML cases express 
CD34, respectively. Ismail and Hosny(11) found 
that 61% of AML cases expressed CD34. Al-
though the frequency of CD34 expression in 
PASD1- positive AML patients is much less 
(only one-third of patients expressed CD34 and 
two-thirds did not express it) than that in PASD1-
negative patients, the difference was non-signifi-
cant. CD34 is a stem cell marker; thus, our find-
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ing might suggest lower expression of the 
PASD1 gene in leukemic stem cells, which needs 
further investigation. The small number of pa-
tients included in our study may be a confound-
ing factor. Our study did not find any significant 
relation between PASD1 expression and cytoge-
netics. This was in agreement with Guinn et al.(8) 
In terms of response to treatment,  age of AML 
patients below 45 years was significantly associ-
ated with a higher CR rate (15 of 25=60%) com-
pared with patients above 45 years who had a 
lower CR rate; this was in agreement with Creut-
zig et al.(6) who considered increasing age as an 
unfavorable prognostic factor for AML. In terms 
of the relation between the presence of spleno-
megaly at presentation and CR, our study did not 
find a significant relation, although only 10 of 25 
patients (40%) who achieved CR had spleno-
megaly. This was in contrast to Farag et al.(7) 
who found that splenomegaly could predict a 
lower CR rate, especially in young adults with 
normal karyotyping. In our study, high leuko-
cytic count (>50×109/L) was not significantly 
associated with a lower CR rate; three of 25 pa-
tients (12%) who achieved CR had WBCs of at 
least 50×109/L and nine of 35 patients (25.7%) 
who did not achieve CR had leukocytic count 
>50×109/L. This was not in agreement with Co-
lovic et al.(5) who found that leukocytosis was as-
sociated with a lower CR rate and is considered 
one of the factors that affects the outcomes of 
primary resistant patients with AML. In terms of 
the relation of low fibrinogen level and CR, our 
study did not find any significant relation, al-
though the number of patients with low fibrino-
gen level who achieved CR was only six of 25 
(24%). Schellongowski et al.(20) found that low 
fibrinogen level increased the risk of intensive 
care admission and was associated with lower 
CR. Our study found a significant relation be-
tween PASD1 expression and the CR rate, where 
the number of CR is more in PASD1- positive 
patients as eight of 12 patients (66.7%) achieved 
CR. The results of our study can be attributed to 
the fact that PASD1 had a tissue-restricted pat-
tern, which is likely to be because of global pro-
moter hypomethylation in tumor cells and in the 
testes(17). The testis is considered an immuno-
privileged organ (because of the existence of the 

blood–testis barrier)(10) and testicular cells did 
not express major histocompatibility complex 
class I; (12) thus, an aberrant expression of PASD1 
on AML blasts and the high immunogenicity of 
PASD1 will stimulate immune response against 
it. It was found that PASD1 can stimulate hu-
moral and cellular immune response (PASD1 
can be recognized by CD8+ T cells); (1) thus, 
this aberrant expression of the PASD1 gene on 
AML blasts may aid tumor clearance by the im-
mune system. One related finding to the good 
response to treatment in PASD1-positive pa-
tients is that most patients of this group (eight of 
12) were younger than 45 years old and younger 
patients have better outcome than older patients 
because of age-related factors. Another possibly 
related finding is the cytogenetics of the PASD1-
positive patients, as two of them had inv16 and 
one had t(8,21), which are considered to carry a 
favorable prognosis. The remaining nine patients 
has normal karyotyping, which carries an inter-
mediate prognosis, but we did not investigate 
other genes with favorable prognosis (e.g. 
NPM1, CEPBA). In addition, among PASD1-
positive patients, no one has worse cytogenetics. 
Another finding is the lower number of patients 
associated with worse clinical and laboratory 
variables among PASD1-positive AML patients; 
only four of 12 patients (33.3%) had splenomeg-
aly, only two of 12 patients (16.7%) had WBCs 
more than at least 50×109/L, and only two of 12 
patients (16.7%) had low fibrinogen level. Thus, 
although our study found that PASD1 expression 
was associated with a higher  CR rate, we cannot 
confirm the good prognostic value of PASD1 for 
AML patients as there were other factors that 
might have played a role in this favorable prog-
nosis.

Conclusion

PASD1 is an attractive leukemia-associated 
antigen gene. Its expression was associated with 
young age and favorable outcome. However, 
further studies are required, with standardization 
of the age, clinical, cytogenetic and molecular 
genetic prognostic markers to confirm the prog-
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nostic value of PASD1 gene expression in AML, 
to assess its correlation with clinical features of 
AML patients and to investigate its role in mini-
mal residual disease detection and immunother-
apy of AML.
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التعبير عن جين PASD1 في مرضى سرطان الدم النخاعي الحاد

ابراهيم محمد بغدادي - علي زكي جالل - صبري عبد اهلل شعيب - تامر محمد احمد - ايناس سعيد عيسى - احمد راغب سالم 
- محمد احمد عبد الحافظ

خلفية الدراسة: سرطان الدم النخاعي الحاد هو مرض غير متجانس مصحوب بنتائج اكلينيكية متغيرة. PASD1  يمكن أن يحفز 
االستجابات الذاتية للخلية تي ، وبالتالي فإنه يعتبر هدفا محتمال للعالج المناعي و ذلك لعالج مختلف األورام الخبيثة، بما في ذلك 
سرطان الدم النخاعي الحاد. هدف الدراسة: للكشف عن التعبير عن جين PASD1 في مرضى سرطان الدم النخاعي الحاد والتحقيق 
في عالقته بالمظاهر االكلينيكية والخمول الكامل لمرض سرطان الدم النخاعي الحاد. االفراد وطرق البحث: أجريت الدراسة على 
60 مريضا بسرطان الدم النخاعي الحاد و 30 من االصحاء كمجموعة ضابطة. وأجري  تفاعل البلمرة المتسلسل العكسي الناسخ من 
الجين PASD1 لجميع المرضى و االصحاء. نتائج الدراسة: عبر عن  جين PASD1 في 12 مريض بسرطان الدم النخاعي الحاد 
(٪20) ، لكنه لم يعبر عنه في أي من االصحاء. وارتبط التعبير عن  جين PASD1 أكثر مع المرضى األقل من 45 سنة (كانت 
٪66.7 من المرضى اإليجابية لجين PASD1 اقل من 45 عاما مقارنة مع ٪29.2 من المرضى السلبية لجين PASD1 , احتمالية 
الخطا االحصاءي = 0.02. باستثناء ارتباطه مع انخفاض اإلصابة بالحمى عند بداية اعراض المرض, احتمالية الخطا االحصاءي = 
0.027، لم يوجد ارتباط كبير بين إيجابية جين PASD1 وأي من العالمات االكلينيكية والدموية لمرض سرطان الدم النخاعي الحاد. 
 , (PASD1 (35.4٪ خمول كامل للمرض (٪66.7) أكثر من المرضى السلبيين لجين PASD1 حقق المرضى اإليجابيين لجين
احتمالية الخطا االحصاءي = 0.049. االستنتاج:   PASD1جين هوجين مستضد مرتبط بسرطان الدم , ارتبط التعبير عنة مع السن 
المبكرة ونتيجة المرض اإليجابية. ومع ذلك، هناك حاجة لمزيد من الدراسات، مع توحيد سن المرضى و عالمات تطور المرض 
االكلينيكية و الوراثية الخلوية و الوراثية الجزيئية لتأكيد قيمة التعبير الجيني عن PASD1 في سرطان الدم النخاعي الحاد و لتقييم 
عالقته مع المظاهر االكلينيكية لمرضى سرطان الدم النخاعي الحاد والتحقيق في دوره في الكشف عن الحد األدنى من المرض وفى 
العالج المناعي لسرطان الدم النخاعي الحاد. الكلمات المفتاحية: سرطان الدم النخاعي الحاد، و جينات مستضدات سرطان الخصية 
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 ASSOCIATION OF DNA METHYLTRANSFERASE 3B PROMOTER 
POLYMORPHISM WITH CHILDHOOD CHRONIC IMMUNE 

THROMBOCYTOPENIA: AN EGYPTIAN STUDY
Heba Mahmoud Gouda*, Safa Sayed Meshaal* and Nermine Ramy Mohamed kamel**

ABSTRACT
DNA methylation is an epigenetic process that refers to chromatin-based mechanisms in the regulation of gene expression 

without DNA alternation. it is mediated by DNA methyltransferases (DNMTs). The DNMT3B gene contains a C-to-T SNP (rs 
2424913) in the promoter region, 149 base pairs from the transcription start site, which is reported to significantly increase 
the promoter activity. in the present study, we investigated the prevalence of  rs2424913 single-nucleotide polymorphism (SNP) 
located into DNA Methyltransferase 3B (DNMT3B) gene promoter by PCR-RFLP in Egyptian paediatric chronic immune 
thrombocytopenia  patients and controls. Results:the homomutant genotype (TT) was significantly higher in our patient and 
conferred almost three folds increased risk of chronic ITP when compared to controls  conclusion:DNMT3B rs2424913promo-
tor polymorphism represents a genetic risk factor that may play an important role in understanding the pathogenesis of chronic 
ITP.  Key Words:  rs 2424913, DNA methylation  ,methyltransferases, chronic  ITP, PCR-RFLP, Egyptian children,
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INTRODUCTION

Primary ITP is an acquired autoimmune dis-
ease characterized by decreased platelet count 
due to both increased platelet destruction and 
insufficient platelet production(21). It is   the com-
monest acquired bleeding disorder in childhood. 
Although the immune-pathogenesis of ITP is 
autoantibody mediated, the exact mechanism 
of immune dysfunction is not fully understood. 
However, T cells and their cytokines are thought 
to be deeply involved in the control of antiplate-
let autoantibodies.

Currently, it is accepted that both environ-
mentaland genetic factors are involved in the 
pathogenesis of ITP. Especially, interactions be-
tween genetic and epigenetic changes. Research-
ers agreed on environmental factors to play an 
important role in the development of the dis-
ease(7). These environmental factors affect im-
munity mainly by altering epigenetic regulation 
and subsequently the expression of the genes in-
volved in the pathogenesis of  ITP (20).

 DNA methylation is an epigenetic process 
that refers to chromatin-based mechanisms in 
the regulation of gene expression without DNA 
alternation. Methylation is a heritable, stable, 
and also reversible way of DNA modification(9). 
it is mediated by DNA methyltransferases (DN-
MTs) through the addition of a methyl group 

from S-denosylethionine (SAM)to the fifth car-
bon of cytosine residues in CG dinucleotides(1).

There are five members in DNMT group: 
DNMT1, DNMT2, DNMT3A, DNMT3B, and 
DNMT3L. The function of DNMT1is to main-
tain and stabilize DNA methylation patterns dur-
ing cell division. DNMT2  acts on methylation 
of small RNA.DNMT3A and 3Bareknownasde-
novo DNA  methyltransferases ; they are respon-
sible for the establishment of DNA methylation 
patterns during fetal development. In addition 
DNMT3B is specifically required for methyla-
tion of centromeric minor satellite repeats. DN-
MT3L act as a regulator of methylation by re-
cruiting histone deacetylase (HADC) and stimu-
lating denovo methylation by DNMT3A(7).

DNA methylation can repress gene transcrip-
tions. On the one hand, these methyl groups 
can inhibit gene expression directly by block-
ing transcription complex binding to DNA. On 
the other hand, methylated DNA may be bound 
by proteins known as methyl-CpG-binding do-
main proteins (MBDs). MBDs can further re-
cruit histone deacetylases(HADC)that eventu-
ally alter chromatin structures and lead to inac-
cessible transcription. Cytosine methylation of 
the regulatory sequences of DNA is associated 
with transcriptional inactivation of genes, while 
hypomethylation contribute to the activation of 
transcription(7).
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DNA hypomethylation leads to overexpres-
sion of methylation-sensitive genes as lympho-
cyte function-associated antigen-1 (LFA-1) 
gene, which causes autoimmunity. Overexpres-
sion of LFA-1 and other adhesion molecules 
leads to T-cell responsiveness to normally sub-
threshold stimuli ,proliferation and differentia-
tion of B lymphocytes into blast cells secreting 
immunoglobulins and  secretion of cytokines 
such as IL4 and IL6  .Thus ,contributing to the 
development of anti-DNA antibodies and possi-
bly other ITP manifestations(14). 

The DNMT3B gene  contains a C-to-T SNP 
(rs 2424913)in the promotor region, 149 base 
pairs from the transcription start site,which is 
reported to significantly increase the promotor 
activity(19). DNA methylation changes and DN-
MTs genepolymorphisms have been detected in 
several diseases, particularly cancer. DNMT3B 
promoter polymorphism has been reported to be 
associatedwith the risk of lung, colorectal and 
head and neck cancer(20).

Yet, data presented about the implications of 
DNMT3B r2424813 SNP on pathogenesis and 
disease progression of ITP are still conflicting.

 In an attempt to elucidate the role of epi-
genetic mechanisms in the pathogenesis of the 
disease, in the present study, we investigated 
the prevalence of  rs2424913 single-nucleotide 
polymorphism(SNP) located into DNA Meth-
yltransferase 3B(DNMT3B) gene promoter  in 
Egyptian paediatric patients and controls .The 
association of this SNP with an increased risk of 
chronic ITP in Egyptian children was examined 
as well.

SUBJECTS AND METHODS
Study population

This is a prospective case-control study. It in-
cluded eighty consecutive pediatric (<18years) 
chronic ITP Patients were enrolled during their 
admission to inpatients wards or routine follow 
up at the Pediatric Hematology Clinic at New 
Children Hospital, Cairo University during the 
period from April 2013 to February 2014. One 
hundred unrelated healthy subjects matched for 
age and sex were included as a control group. 
Patients were invited to participate with no at-
tempt to select them by known or perceived risk 
factors. Informed required consents were ob-
tained from the parents or caregivers of partici-

pants in advance. The study was approved by the 
Scientific and Ethical Committee and Clinical 
Pathology Departments, Faculty of Medicine, 
Cairo University. 

Diagnosis and treatment of ITP were made 
according to the guidelines of the American 
Society of Hematology (ASH) and the Italian 
Association of Pediatric Hematology and On-
cology (AIEOP)(16). Chronic ITP was defined as 
persistence of thrombocytopenia beyond twelve 
months duration. Enrolled ITP patients consisted 
of 40 females and 40 males with a mean age of 
9.81 ± 3.65 years (range 2 years to 14 years).50 
females and  50 males with mean age 5.18± 4.83 
years ranging one-to13 years constituted the 
control group. Patients were subjected to thor-
ough clinical examination with notion to signs 
related to ITP. Routine laboratory assessment 
included complete hemogram with examination 
of peripheral blood smears. Bone marrow aspi-
ration was performed to exclude other diseases 
that result in thrombocytopenia before initiation 
of therapy. The age of onset, sex, antecedent ill-
ness (viral infection or immunization) within 
four weeks prior to illness, initial platelet count, 
treatment regimen and duration of illness were 
recorded. 

DNMT3B  149 C-T (rs2424913) genotyping

For all participants, genomic DNA was ex-
tracted from peripheral blood leucocytes using 
QIA Amp DNA MiniKit (Qiagen, Germany) 
according to the manufacturer’s instructions.
Transition from C to T of the DNMT3B at nu-
cleotide-149 creates an AvrIIrestriction site, 
which can be exploited for genotyping by PCR 
and subsequent restriction fragment length poly-
morphism (RFLP) analysis. Genotypic analy-
sis of DNMT3B 149 C-T (rs 2424913)promo-
tor polymorphism was performed according to 
Pesmatzoglou,et al 2012(12).

The wild-type C allele lacked the Avr II re-
striction site and, therefore, produced a single 
380-base pair band.The variant T allele cre-
ated an AvrII restriction site that results in two 
bands (207 and 173 base pairs).Both undigest-
ed and digested PCR products were analyzed 
through electrophoresis on 4% agarose gel and 
visualized(with ethidium bromide staining) un-
der ultraviolet (UV)light in reference to a mo-
lecular weight marker.
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For quality control, the result of DNMT3B 
genotyping by PCR-RFLP analysis, eight 
representative samples were randomly selected 
for DNA sequencing analysis. DNA sequences 
ofthe PCR products were sequenced using the 
PCR senseprimer with ABI 3700 DNA Analyzer 
(Perkin-ElmerApplied Biosystems, Foster City, 
CA, USA).. 

Statistical analysis

Data were analyzed using SPSS statistical 
package version 17. For numerical data, paramet-
ric data were expressed as mean, standard devia-
tion and range, while non-parametric data were 
expressed as median and interquartile range. 
Qualitative data were expressed as frequency 
and percentage. Chi-square test or Fisher’s exact 
test were used to examine the relation between 
qualitative variables. Non-parametric numerical 
data were analyzed using Mann-Whitney test. 
Correlation analysis was performed by Spear-
man’s rank correlation. Unconditional logistic 
regression analysis was used to calculate odds 
ratios (OR) and 95% confidence intervals (CI) 
for risk estimation. Chi-square (x2) test was per-
formed to assess deviation from Hardy–Wein-
berg equilibrium in controls. A p-value less than 
0.05 was considered significant.

RESULTS
Clinical and laboratory characteristics of 

ITP patients  are presented in Table 1. None 
of the recruited patients had life-threatening 
bleeding, concomitant fever, bony pains, hepa-
tomegaly, lymphadenopathy or history of pre-
ceding drug intake. Comparing clinical data 
between ITP patients with wild andpolymorphic  
genotypes,only duration of illness differed sig-
nificantly (p=0.025) with  longer illness duration 
in patients having the polymorphic genotype. As 
regard the laboratory data, thehaemoglobin lev-
els were significantly lower in patients having 
the polymorphic genotype(p=0.005). (data not 
shown)

Genotype distribution of DNMT3B rs 
2424913 polymorphism in controls was in ac-
cordance with Hardy–Weinberg equilibrium 
(P>0.05). As regards the distribution of the dif-
ferent genotypes between ITP patients and the 
control group, the homomutant genotype (TT) 
was significantly higher in the patients and con-
ferred almost three folds increased risk of chron-
ic ITP among Egyptian children, moreover the 
T polymorphic allele was significantly higher in 
patients compared to the control group(Table 2). 
The distribution of DNMT3B rs2424913 geno-
types among different ethnic groups is presented 
in table 3.Table (1): Clinical and Laboratory data of ITP patients (n=80) 

ITP patients (no.=%) Variable 

100% 80 
Presenting symptoms and Clinical findings: 
Petechiae and ecchymosis  

12.5% 10 Positive family history of similar condition 
22.5% 18 Preceding viral infection or immunization 
15% 12 Splenomegaly 

6.7 – 11.6 (10.20 ± 1.29) 
4 – 14.3 (8.78 ± 2.83) 

17 – 83 (32.77 ± 11.61) 

Laboratory data  (Range, Mean± SD): 
Hemoglobin level (gm/dl) 
Total leucocytic count (x103/cm3)
Platelet count (x103/cm3)

75% 
18.75% 

6.25 

60 
15 
5

Degree of anemia : 
Mild anemia 
Moderate anemia 
Marked anemia 

27.5% 
72.5% 

22 
58 

Degree of thrombocytopenia :
Moderate thrombocytopenia 
Marked thrombocytopenia

100% 
8.75% 

80 
7

Treatment received:  
Corticosteroids 
Splenectomy

Table (1): Clinical and Laboratory data of ITP patients (n=80)
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controls.

 ITP patients  

(n=80) 

Controls (n=100) OR (95% CI) P value 

Genotypes (No. %) 

Wild genotype CC 24(30%) 40 (40%) 1 (Reference) 

Heteromutant CT 36(45%) 47(47%) 0.923(0.511– 1.665) 0.454 

Homomutant TT 20(25%) 13 (13%) 2.231 (1.031– 4.872) 0.031* 

CT and TT 56(70%)  60 (60%) 1.556(0.834 – 2.902) 0.108 

Allellicfrequency(no,%)

  wild type C allele 

  polymorphic T allele 

84(0.525) 

76(0.475) 

127(0.635) 

73(0.365) 

1 (Reference) 

1.574(1.031- 2.403) 0.023*

OR: Odds ratio, 95% CI: 95 % Confidence Interval, *P value <0.05 is statistically significant 

 

Table(3): Distribution of DNMT3B rs 2424913 in different ethnic and geographic 
groups.

 

DNMT3B 
rs 2424913 

Egypt
n=100 

MOROCCO
n=222 
[18] 

GREECE
n=64
[12] 

ITALY
n=157 
[4] 

UNITED 
KINGDOM
n=1219 
[16] 

USA 
n=843 
[22] 

CHINA 
n=136 
[19] 

Wild genotype
CC

40(40%) (33.8%)75 37(57.8%) 73(46.5%) 357(29.3%) 266(31.6%)
 

0(0%)

Heteromutant 
genotype
CT 

47(47%) 109 (49.1%)  25(39%) 66(42%) 609(50%) 433(51.4%)  3(2.2%)

Homomutant 
genotype
 TT 

13(13%) 38(17.1%)  2(3.2%) 11(9%) 253(20.8%) 144(17.1%) 133(97.8%)

Table (2): Genotypic analysis of DNMT3B  rs2424913 in chronic ITP patients and controls.
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DISCUSSION

In recent years, health related quality of 
life has become important in assessment and 
treatment in many paediatric diseases includ-
ing ITP(11). More than 30% of newly diagnosed 
children will continue to present as chronic ITP 
patients(15). Among the different medications 
available, none has proven its superiority re-
garding reduction of bleeding  or any other com-
plications that may seriously influence lifestyle, 
school functioning and physical activities  of 
those children(13).

Therefore searching for genes or pathways 
that help to identify at risk population, have a 
value in finding new therapeutic strategies that 
may prevent chronicity or even choosing new 
modalities that block these pathways became 
important.

This is a population case control study where 

we hypothesized that the DNMT3B polymor-
phism alters the methylation phenotype and may 
be involved in the pathogenesis of chronic ITP. 
The rationale behind our hypothesis was as fol-
lows:

Defective methylation produces autoimmni-
ty by inducing overexpression of methylation 
sensitive genes that are engaged in autoreac-
tive immune response in lymphocytes including 
IL4,IL6,CD70, FOXP3(8). These cytokines in-
duce differrentiation of B lymphocytes into blast 
cells that produce immunoglobulins.

Notably, lymphocytes from SLE and RA 
show DNA hypomethylationstatus .This is ex-
plained by impaired ERK and ras-MAPK path-
way signaling in T cells ,which results in de-
creased expression of DNMT1and DNA hypo-
methylation(17).

IntristinglyMa, et al.(10) found aberrant 
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methylation of CD70 as a methylation sensitive 
gene in ITP patients ,CD70 mRNA and proteins 
levels were elevated in CD4+ cells in ITP patients 
.This may be attributed to hypomethylated 
promoter region of CD70, which upregulated 
CD70 and facilitated the survival of T and B 
lymphocytes ,apoptosis of platelets and secretion 
of  interferon gama accelerating the progress of 
ITP.

In current study we found that the polymor-
phic TT homotype was significantly higher in 
chronic ITP patients compared to healthy con-
trols and carried two fold increased risk for the 
disease. Notably the polymorphic  T allele was 
significantly higher in chronic patients than in 
healthy controls. This goes in accordance with 
Pesmatzoglou, et al (12). who stated  that the “T” 
variant upregulates DNMT3B expression and 
results in an aberrant de novo methylation of 
CpG islands in autoimmnity-mediating genes, 
leading to the development and progression of 
ITP. Moreover, the study of El-Shiekh,et al (3)

on Egyptian ITP patients revealed that aberrant 
DNA methylation status reflected by decreased 
mRNA expression of DNMT3A and increased 
plasma S-adenosylhomocysteine (SAH)level 
may play an important role in the pathogenesis 
of ITP.

Our results suggests an important role for 
DNMT3B rs2424913 SNP in altering methyla-
tion phenotype and contributing to the pathogen-
esis of  chronic ITP in our population.

The great diversity found in the distribution 
of genotypes among geographical and ethnic 
groups demonstrates a clear discrepancy be-
tween the methylation status in different races. 
The distinct prevalence of the T/T genotype in 
Chinese might imply a high level Of DNMT3B 
activity in this population, which might result in 
a different methylation status between Chinese 
and medeteranians: namely Greeks, Italians and 
Egyptians ,carrying the lowest T/T frequency.

This highlights the remarkable role of envi-
ronmental, food , drugs or other factors in the 
mechanism of epigenetic control  of gene expres-
sion. This emphasizes the   importance of study-
ing genomic diversity among different popula-
tions and correlating these studies with possible 

therapeutic strategies based on this diversity in 
gene expression.

Ethnically tailored pecific therapies may be sci-
ence next step.

conclusion:

DNMT3B rs2424918 promotor polymor-
phism represents a genetic risk factor that may 
play an important role in the pathogenesis of 
chronicn ITP. Further prospective studies are re-
quired to provide a better understanding for the 
factors that contribute to the onset and chronicity 
of the disease. 
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االرتباط بين التحور النيوكليوتيدي االحادي فى منطقه المروج فى جينDNMT3B و مرض نقص الصفائح الدمويه المناعى 
المزمن في االطفال – دراسه مصريه

هبه محمود جوده - صفا سيد مشعل - نيرمين رامي محمد كامل

ان اضافه مجموعه الميثيل الي الحامض النووي تعد شكل من اشكال تنظيم التعبير الجيني دون احداث تغيير في تركيب الحامض 
النووي نفسه. و يتم ذلك عن طريق مجموعه جينات DNMTs و جين DNMT3B rs 2424913 يحتوي علي منطقه تحور جيني فى 
منطقه المروج تبعد 149 قاعده عن بدايه النسخ و تشير التقارير ان ذلك يؤدى لزياده كبيره فى نشاط الجين.فى هذه الدراسه قمنا بدراسه 
هذا التحور فى 80 طفل مصرى مصاب بمرض نقص الصفائح الدمويه المناعي المزمن و 100 طفل طبيعي كمجموعه ضابطه و ثبت 
ان النمط الجيني TT كان اعلي بكثير في المرضى و يمثل ثالث اضعاف االصابه بالمرض. االستنتاج: يعد النمط الجيني  TT فى جين 
DNMT3B rs 2424913  احد عوامل الخطر الجيني و قد يلعب دورا هاما في التسبب في هذا المرض المزمن عند االطفال المصريين
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ABSTRACT
Background: PTP-1B has been recognized to be a key modulator of several physiological pathways.SNPs of PTP-1B have 

been shown to be associated with diseases accompanying insulin resistance and hypertension. Objectives: to study role of 
g54281 T>A & g58585 T>C SNPsof PTP-1B gene in EH. Subjects& Methods:114subjects divided into 2 groups;group I:74 
hypertensive patients & group II: 40healthy subjects as a control group.  They were subjected to history taking & clinical 
examination, assessment of BMI, FBS, lipid profile and PCR-RFLP for determination of SNPs. Results: Group I was statisti-
cally higher regarding FBS, BMI and TG.Regarding g54281T>A SNP, TT genotype was statistically higher in group II (70%) 
than in group I (40.5%) AA genotype was statistically higher in group I (31.1%) than in group II (10%) and TA genotype was 
higher in group I (28.4%) than in group II (20%) but without statistical significance. T allele was statistically higher in group 
II (80%) than in group I (54.7%) and A allele was higher in group I (45.3%) than in group II (20%) .No significant differences 
were observed between group I & II regarding genotypes and alleles of G58585 TC SNP. Regarding g54281T>A, TA genotype 
was more risky for hypertension 2.45 times than TT, AA genotype was more risky 5.37 times than TT. Also, A allele is more risky 
3.31 times than T allele. Conclusion: The g54281T>ASNPcould be implicated in the pathogenesis of essential hypertension& 
concerned in the development of dyslipidemia and weight in hypertensive patients. As gene polymorphism is unchangeable risk 
factor for hypertension, while obesity is a modifiable risk factor, weight reduction in subjects carrying this SNP could decrease 
the possibility of hypertension incidence. 
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INTRODUCTION

Hypertension is one of the most important 
public health problems in the developed coun-
tries. It is the most common chronic disease and 
is an important risk factor for a variety of major 
health problems as it may cause the serious dam-
age to different body organs and induce cerebro-
vascular accident, coronary heart disease, heart 
failure, renal failure and other complication (22).
Essential hypertension (EHT) is the form of hy-
pertension that by definition has no identifiable 
cause. It is the most common type of hyperten-
sion; it tends to be familial and is likely to be 
the consequence of an interaction between envi-
ronmental and geneticfactors(26). It is well known 
that heritable factors contribute to the etiology 
of hypertension. However, no specific gene mu-
tations have been identified that account for a 
significant proportion of patients affected by 
hypertension. Protein tyrosine phosphatase-1B 
(PTP-1B) is a novel candidate gene that plays 
a key role in many signalling networks in hu-
man disorders, particularly in obesity, hyperlip-
idemia, hypertension and cancer(11,29).

Aim of the work:

Tostudy role of g54281 T>A &g58585 T>C 
single nucleotide polymorphisms of protein ty-
rosine phosphatase-1B gene in patients with es-
sential hypertension and dyslipidemia

SUBJECTS AND METHODS

The present study was carried out at Clini-
cal Pathology Department in collaboration 
with Internal Medicine Department, Faculty 
of Medicine, MenoufiaUniversity Hospitals. 
The study included 114 subjects divided into 
the two groups: group I included 74 hyperten-
sive patients (46 males, 28 females), their ages 
were64.73 ±9.01 years & group II included 40 
apparently healthy age and gender matched sub-
jects as a control group Patients with a history 
of renal impairment or diabetes were excluded 
from the study.Blood pressure was measured in 
both groups of the study subjects using sphyg-
momanometer at least three times at an interval 
of five minutes in accordance with the proce-
dures recommended by JNC VII (The Seventh 
Report of the Joint National Committee on Pre-
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vention, Detection, Evaluation and Treatment of 
High blood pressure) criteria. The subjects were 
seated in a chair with back support and their feet 
on the ground and the arm placed comfortably on 
a table at heart level. There was 5 min of rest in 
a quiet room preceding the blood pressure mea-
surements. The appropriate-sized cuff, based on 
the patient’s arm circumference was placed on 
the upper arm, 5 cm above the ulnar head. Hy-
pertension was defined as a sustained diastolic 
blood pressure ≥90 mmHg that is accompanied 
by an elevated systolic blood pressure ≥140 mm 
Hg. For all subjects the followings were done: 
history taking, clinical examination, assessment 
of weight, height and BMI, fasting blood sug-
ar, total lipid profile [cholesterol, triglycerides, 
HDL-C and LDL-C] and renal function tests. 
Polymerase chain reaction-restriction fragment 
length polymorphism PCR-RFLP method was 
used to determine the distribution of genotype 
and allele frequencies of g54281T>A& g58585 
T>Cpolymorphisms of PTP-1B gene. Written 
informed-consents were provided by all partici-
pants and agreement was obtained from ethical 
committee.

Sampling: under complete aseptic condi-
tions, 8 ml of venous blood were collected after 
12 hours fasting and divided as follows:3 ml of 
whole blood were added to an EDTA-contained 
sterile tube for the determination of PTP-1B 
polymorphisms&5 ml of whole blood were 
added to a sterile plain tube and allowed to clot 
at 37ºC. Serum was separated by centrifugation 
and used for immediate assay of fasting blood 
glucose, lipid profile and kidney function tests.

Laboratory methods:

- Biochemical tests for detection of fast-
ing blood glucose (7), kidney function [BUN(20)

and creatinine (15)], total cholesterol and triglyc-
erides(23) &HDL-C (14) were done on Synchron 
CX9 autoanalyser using kit supplied by Beck-
man (Beckman Instrument. Inc.Fullerton, Cali-
fornia USA). LDL-C was calculated according 
to Friedwald equation (10).

- DNA analysis: PCR-RFLP (11) method was 
used to determine the distribution of genotype 
and allele frequencies of g54281T>A&g58585 
T>C polymorphisms of PTP-1B gene. 

DNA extraction : The DNA was extracted 
using commercially available Spincolumn tech-

nique kit for DNA extraction from human whole 
blood (Gene Jet ™ Genomic DNA Purification 
Kit, Fermentas) .The eluted genomic DNA was 
stored in –20 Camplificationuntil PCR 

PCR amplification

DreamTaq™ Green PCR Master Mix (fer-
mentas life sciences)

DreamTaq™ Green PCR Master Mix (2X) 
was a ready to use solution containing Dream-
Ta™ DNApolymerase, optimized DreamTaq™ 
Green buffer, MgCl2 and dNTPs. The master 
mix was   supplemented with two tracking dyes 
and a density reagent that allow for direct load-
ing of the PCR product on a gel. The dyes in 
the master mix did not interfere with PCR per-
formance and were compatible with downstream 
applications such as restriction digestion.

For a total 50 μl reaction volume:

DreamTaq™ Green PCR Master Mix (2X) 
25 μl.

Forward Primer 0.5μl.
Reverse Primer 0.5 μl.
Extracted DNA  1 μl .
Water nuclease-free 23.5 μl.

Primers:

A pair of primers was utilized to amplify each 
gene polymorphism. The lyophilized primers 
were purchased from Fermentas Life Sciences. 
The lyophilized primers were reconstituted by 
addition of sterile water to a final concentration 
of 50picomoles/μl and distributed in aliquots 
and stored at–20°C.

Primer  sequences: 
For G54281 T>A:
forward : CACAACAAGATATGACCT-

GAGAAC 
reverse : CACCCT CAGAAAAGCAAAGG
For g58585 T>C
forward: AGT GAG CAT TGA CTT CAG GAT G
reverse  :TCC TGT  GAG GCA AAG GGA AC

Protocol of amplification:

For g54281T>A:The mixture was incubated 
for 5 min at 94º C for initial denaturation, fol-
lowed by 40 cycles of 30 sec at 94º C, 30 sec 
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at annealing temperature 55º C, 30 sec at 72º C, 
and 5 min at 72º C for final extension. 

For g58585 T>C:The mixture was incubated 
for 5 min at 94º C for initial denaturation, fol-
lowed by 40 cycles of 20 sec at 94º C, 20 sec 
at annealing temperature 55º C, 20 sec at 68º C, 
and 5 min at 68º C for final extension. 

-The PCR products of g54281T>A &g58585 
T>C of PTP-1B gene were digested using restric-
tion enzyme Hin 1I& Hinfl restriction enzyme 
for g54281T>A & g58585 T>Cpolymorphisms, 
respectively. The digestion mixture contained 10 
ul PCR product, 2 ul restriction enzyme buffer, 
1 ul restriction enzyme and 17 ul nuclease-free 

water. The digested samples were separated by 
electrophoresis on 2% agarose gel stained with 
ethidium bromide and visualized on UV transil-
luminator.

For g54281T>A,this resulted in three geno-
types identified: TT yields (230 bp) not divided; 
AA divided into two fragments (130 bp and 100 
bp) and AT divided into three fragments (230bp, 
130bp and 100bp) (Fig. 1).

 Forg58585 T>C, this resulted in three geno-
types identified: TT yields 257 bp; CT divided 
into three fragments (257bp ,144bp &112bp) 
and CC divided into two fragments (144bp and 
112bp) (Fig. 2)
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Fig.1 :lan 1:50bp ladder, lane 2,5&8 AT genotype, lane 3,4,6&7 TT genotype 
 
 
 
 
 

 
 
 
 
 
 
 
Fig 2: lan 1:50bp ladder, lan2,4,6 TT genotype, Lan3 & 8 CT genotype, lan5 CC genotype &  lan7 

negative control 
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Fig.1 :lan 1:50bp ladder, lane 2,5&8 AT genotype, 
lane 3,4,6&7 TT genotype

Fig 2: lan 1:50bp ladder, lan2,4,6 TT genotype, Lan3 
& 8 CT genotype, lan5 CC genotype &  lan7 
negative control

Statistical analysis:

The collected data were analyzed using SPSS 
software (version 17.0). Descriptive statistics 
were in the form of mean ± SD for parametric 
data, Chi-square test for qualitative variables, 
Student t-test for quantitative variables and 
Z test for proportion between 2 independent 
groups. ANOVA test for comparison between 
three or more groups having quantitative vari-
ables normally distributed followed by LSD 
(least significant difference), Kruskal Wallis test 
for comparison between three or more groups 
not normally distributed having quantitative 
variables followed by Tamhan. Odds ratio (ORs) 
and confidence interval (CI) were calculated by 
logistic regression analysis. The significant level 
was set at 0.05 or less.

RESULTS

Table (1)showed no statistical significant dif-
ferences were found between the studied groups 

regarding age and gender (p= 0.48, 0.80 respec-
tively). Group I was statistically higher than 
group II regarding weight and BMI (P= 0.03, 
0.003 respectively); meanwhile, there was no 
statistically significant differences in height, be-
tween group I and group II (P=0.06). Also,  group 
I was statistically higher than group II regarding 
FBS and triglycerides (P= 0.002, P<0.001 re-
spectively); meanwhile, there were no statisti-
cally significant differences in BUN, creatinine, 
cholesterol, HDL-C and LDL-C between both 
groups (P>0.05).

In table (2), the genotype distribution 
ofg54281T>A was: TT genotype was statisti-
cally higher in group II (70%) comparing with 
group I (40.5%) meanwhile, AA genotype was 
statistically higher in group I (31.1%) than in 
group II (10 %).No statistical difference was 
found in TA genotype between group I (28.4%) 
and  II (20%). Regarding allele frequencies, T al-
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lele was more represented in group II (80%) than 
in group I (54.7%); while A allele was higher in 
group I (45.3%) than in group II (20 %), show-
ing statistical significant differences in the distri-
bution of both alleles (T and A) between group I 
and group II(P<0.001).

Regarding the genotype distribution 
ofG58585G>T, TT,TC&CC genotypesshow no 
statistical significant differences between group 
II (52.5%, 30% &17.5% respectively) compar-
ing with group I (45.9% , 36.5% &17.5% re-
spectively) (P>0.05 for all). Regarding allele 
frequency, nostatistical significant differences 

were found between neither T (67.5%& 64.5% 
respectively p=0.72) nor C (32.5%&35.8%re-
spectively p=0.72)  alleles in  group II&I.

In table (3), regardingg54281T>A, TA geno-
type is more risky for hypertension 2.45 times 
than TT (CI: 0.93-6.42), while AA genotype is 
more risky 5.37 times than TT (CI: 1.65-17.47). 
Also, A allele is more risky 3.31 times than T 
allele (CI: 1.75-6.25). Regarding58585T>C 
genotype,odd ratio cleared that neither 
58585T>C genotypes (TT,TC&CC)  nor its al-
leles (T&C) carry the risk of  hypertension.
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Table 1: sociodemographic criteria, clinical and  laboratory parameters of the 
studied group. 
 

variable The studied groups t- test 
 

P value 
GI 

N = 74 
GII 

N = 40 
Age(years) X ± SD 64.73±9.01 

 
63.45±9.39 
 

0.71 0.48 
 

Sex  
Male  
Female  

No 
46 
28 

% 
62.2 
37.8 

No 
24 
16 

% 
60.0 
40.0 

 
0.05 ¥ 

0.82 
 

Weight(kg) 
X ± SD 
 

 
85.57± 9.86 

 
81.15±10.66 
 

 
2.22 

 
0.03 

Height (m) 
X ± SD 
 

 
1.70 ± 0.06 
 

 
1.72± 0.05 
 

 
1.94 

 
0.06 
 

BMI(kg/m2) 

X ± SD 
 

 
29.31 ± 2.87 
 

 
24.74 ± 1.44 
 

 
3.07 

 
0.003 

Systolic blood 
pressure(mmhg) 
X ± SD 
 

 
164.32±11.83 
 

 
120.0± 7.84 
 

 
23.93 

 
<0.001 

Diastolic blood 
pressure(mmhg) 
X ± SD 
 

 
95.95 ± 8.67 
 

 
74.0 ± 4.96 

 
17.19 

 
<0.001 

FBS(mg/dl) 
X ± SD 
Range 

 
92.27± 11.72 
 

 
85.20±15.72 
 

 
3.27 

 
0.002 

BUN (mg/dl) 
X ± SD 

 
14.86± 2.15 
 

 
14.05± 2.84 
 

 
1.59 

 
0.12 

Creatinine(mg/dl) 
X ± SD 

 
0.86±0.24 
 

 
0.78 ± 0.21 
 

 
1.77 

 
0.08 

TG   (mg/dl) 
X ± SD 
 

 
125.09± 38.33 
 

 
90.60± 33.24 
 

 
4.80 

 
<0.001 

Cholesterol(mg/dl) 
X ± SD 
 

 
170.89±38.19 
 

 
160.10±30.33 
 

 
1.54 

 
0.13 

HDL-c(mg/dl) 
X ± SD 

 
32.57±8.34 
 

 
35.35± 8.39 
 

 
1.69 

 
0.09 

LDL-c (mg/dl) 
X ± SD 
 

 
113.81± 35.94 
 

 
102.12 ± 27.8 

 
1.79 

 
0.08 

GI: hypertensive group     GII: control group         ¥= qui square 
Table (1)showed no statistical significant differences were found between the studied groups 
regarding age and gender (p= 0.48, 0.80 respectively). Group I was statistically higher than 
group II regarding weight and BMI (P= 0.03, 0.003 respectively); meanwhile, there was no 
statistically significant differences in height, between group I and group II (P=0.06). Also,  
group I was statistically higher than group II regarding FBS and triglycerides (P= 0.002, 
P<0.001 respectively); meanwhile, there were no statistically significant differences in BUN, 
creatinine, cholesterol, HDL-C and LDL-C between both groups (P>0.05). 

Table 1: Sociodemographic criteria, clinical and  laboratory parameters of the studied group.

GI: hypertensive group     GII: control group         ¥= qui square
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Table 2: Comparison between  group I &group II  as regards  the studied   
 Variable The studied groups Z test 

 
P value 

GI 
N = 74 

GII 
N = 40 

No  % No  % 
 G54281T�A            
genotypes 
TT 
TA 
AA 

 
30 
21 
23 

 
40.5 
28.4 
31.1 

  
28 
8 
4 

 
70.0 
20.0 
10.0 

 
2.811 

0.762 
2.303 

 
0.005 
0.45 
0.02 

Alleles 
T 
A 

N=148 
81  
67 

 
54.7 
45.3 

N=80 
64 
16 

 
80.0 
20.0 

 
3.64* 

3.64# 
 

 
<0.001 
<0.001 

 
 G58585T�C 
genotypes 
TT 
TC 
CC 

 
34 
27 
13 

 
45.9 
36.5 
17.6 

 
21 
12 
7 

 
52.5 
30.0 
17.5 

 
0.484 

0.495 
0.246 

 
0.63 
0.62 
0.81 

Alleles 
T 
C 

N=148 
95 
53 

 
64.2 
35.8 

N=80 
54 
26 

 
67.5 
32.5 

 
   0.35* 

0.35# 

 
0.72 
0.72 

GI  hypertensive patients                      GII  control  group 
1 = comparison between TT genotype between GI&II 2 = comparison between TA genotype between GI&II 
3 = comparison between AA genotype between GI&II4= comparison between TT genotype between GI&II  
5= comparison between TC genotype between GI&II6= comparison between CC genotype between GI&II 
* = comparison between T alleles between GI&II # = comparison between A alleles between GI&II 
§ = comparison between T alleles between GI&II 
 
 In table (2), the genotype distribution ofg54281T>A was: TT genotype was statistically 
higher in group II (70%) comparing with group I (40.5%) meanwhile, AA genotype was 
statistically higher in group I (31.1%) than in group II (10 %).No statistical difference was 
found in TA genotype between group I (28.4%) and  II (20%). Regarding allele frequencies, 
T allele was more represented in group II (80%) than in group I (54.7%); while A allele was 
higher in group I (45.3%) than in group II (20 %), showing statistical significant differences 
in the distribution of both alleles (T and A) between group I and group II(P<0.001). 
 
      Regarding the genotype distribution ofG58585G�T, TT,TC&CC genotypesshow no 
statistical significant differences between group II (52.5%, 30% &17.5% respectively) 
comparing with group I (45.9% , 36.5% &17.5% respectively) (P�0.05 for all). Regarding 
allele frequency, nostatistical significant differences were found between neither T (67.5%& 
64.5% respectively p=0.72) nor C (32.5%&35.8%respectively p=0.72)  alleles in  group II&I. 
 

 

 

 

 

 

 

Table 2: Comparison between  group I &group II  as regards  the studied polymorphisms 

GI  hypertensive patients GII  control  group 1 = comparison between TT genotype between GI&II 2 = 
comparison between TA genotype between GI&II 3 = comparison between AA genotype between 
GI&II4= comparison between TT genotype between GI&II  5= comparison between TC genotype 
between GI&II6= comparison between CC genotype between GI&II * = comparison between T al-
leles between GI&II # = comparison between A alleles between GI&II § = comparison between T 
alleles between GI&II
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Table 3: Odds ratio of genotypes and alleles of the studied polymorphisms 

 The studied groups P value Odds ratio 95% CI 
Case 

N = 74 
Control 
N = 40 

Lower Upper  

No  % No  % 
G54281T�A 
genotypes 
TT# 

TA 
AA 

30 
21 
23 

 
 
40.5 
28.4 
31.1 

 
 
28 
8 
4 

 
 
70.0 
20.0 
10.0 

 
 

0.11 
0.006 

 
 

2.45 
5.37 

 
 

0.93 
1.65 

 
 

6.42 
17.47 

Alleles 
T 
A  

N=148 
81  
67 

 
54.7 
45.3 

N=80 
64 
16 

 
80.0 
20.0 

 
<0.001 

 
3.31 

 
1.75 

 
6.25 

 
58585T�C 
genotypes 
TT# 

TC 
CC 

 
34 
27 
13 

 
45.9 
36.5 
17.6 

 
21 
12 
7 

 
52.5 
30.0 
17.5 

 
---- 
0.46 
0.80 

 
1.0 

1.39 
1.15 

 
 

0.58 
0.39 

 
 

3.32 
3.34 

Alleles 
T# 
C 

N=148 
95 
53 

 
64.2 
35.8 

N=80 
54 
26 

 
67.5 
32.5 

 
----- 
0.62 

 
 

1.16 

 
 

0.65 

 
 

2.06 
# = reference group 
 
In table (3), regardingg54281T>A, TA genotype is more risky for hypertension 2.45 times 
than TT (CI: 0.93-6.42), while AA genotype is more risky 5.37 times than TT (CI: 1.65-
17.47). Also, A allele is more risky 3.31 times than T allele (CI: 1.75-6.25). 
Regarding58585T�C genotype,odd ratio cleared that neither 58585T�C genotypes 
(TT,TC&CC)  nor its alleles (T&C) carry the risk of  hypertension. 
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AA &TA genotypes showed higher statisti-
cal significant differences than TT genotype 
regardingweight, BMI & triglycerides level,but 
there were no statistical significant differences 
between TA & AA genotypes regarding the pre-
vious parameters. Moreover, levels of FBS & 

BUN in AA were statistically higher than TT 
genotype. On the other hand, there were no sta-
tistical significant differences between different 
genotypes as regard creatinine, systolic & dia-
stolic blood pressure, total cholesterol, LDL-C 
and HDL-C levels.
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Table (4): Clinical and laboratory parameters in groupI stratified by gene polymorphism   

Variables The studied cases ANOVA 
 

P 
value 

Post hoc 
test* TT 

N = 30 
TA 

N = 21 
AA 

N = 23 
Age X ± SD 
 

65.23±9.17 
 

62.67±9.60 
 

65.96±8.29 
 

0.81 0.45 
 

>0.05 for 
all 

gender 
Male  
Female 

n          % 
20      66.7 
10      33.3 

n          % 
13     61.9 
 8      38.1 

n          % 
13    56.5 
10     43.5 

# 
0.57 

 
0.75 

 

 
>0.05for 
all 

Weight  
X ± SD 
 

 
81.37±5.86 
 

 
87.24±9.7 

 
89.91±11.61 

 

 
6.18 

 
0.003 

0.031

0.0012 

0.333 

Height  
X ± SD 
 

 
1.71±0.03 

 

 
1.68±0.07 
 

 
1.69±0.09 
 

 
1.87 

 
0.16 
 

0.081

0.142 

0.763 

BMI 
X ± SD 
 

 
27.69±2.09 

 
30.81±3.20 
 

 
31.53±3.81 

 

 
12.21 

 
<0.001 

0.0011

<0.0012 

0.433 

Systolic blood pressure 
X ± SD      (mmhg) 
 

 
 
166.33±11.59 
 

 
 
160.48±11.61 
 

 
 

165.22±12.01 
 

 
1.63 

 
0.20 

 
>0.051 

>0.052 

>0.053 

Diastolic blood pressure  
X ± SD      (mmhg) 
 

 
94.67±6.55 
 

 
94.28 ±8.11 
 

 
98.13±10.83 
 

 
2.35 

 
0.10 

>0.051

>0.052 

>0.053 

FBSX ± SD (mg/dl)  
93.10±14.84 
 

 
97.57±9.76 
 

 
102.43±5.25 

 

 
4.53 

 
0.01 

>0.051

<0.012 

>0.053 

BUN X ± SD(mg/dl) 
 

 
15.53±1.85 
 

 
14.24±1.84 
 

 
14.56±2.57 

 

 
2.69 

 
0.07 

>0.051

<0.052 

>0.053 

Creatinine X ± SD(mg/dl) 
 

 
0.87±0.19 
 

 
0.93±0.26 
 

 
0.92±0.23 

 

 
0.53 

 
0.59 

>0.051

>0.052 

>0.053 

TGX ± SD(mg/dl) 
 

 
106.90±36.39 
 

 
129.19±33.40 
 

 
145.90±35.09 

 

 
16.60* 

 
<0.001 

€ 
<0.051 

<0.012 

>0.053 

Cholesterol X ± SD(mg/dl) 
 

 
171.47±39.40 
 

 
166.33±42.49 
 

 
174.30±33.45 

 

 
0.24 

 
0.79 

 
>0.051 

>0.052 

>0.053 

HDL-c X ± SD(mg/dl) 
 

 
31.40±7.67 
 

 
32.90±8.48 
 

 
33.78±9.19 

 

 
0.55 

 
0.58 

 
>0.051 

>0.052 

>0.053 

LDL-cX ± SD(mg/dl) 
 

 
115.23±31.74 
 

 
107.88±38.08 
 

 
117.38±39.90 

 

 
0.62* 

 
0.43 

€ 
>0.051 

>0.052 

>0.053 

 
1 = comparison between TT genotype and TA genotype 
2 = comparison between TT genotype and AA genotype 
3 = comparison between TA genotype and AA genotype 
     #  = Qui square     *= Kruskal Wallis test                     € = Tamhan test (Post hoc) 
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DISCUSSION

The mean weight and BMI were statistically 
higher in group I when compared with group II. 
However, there was no statistical significant dif-
ference in height between both groups. These 
findings were in accordance with results obtained 
by Olivier et al. (18) and Gu et al. (11) who reported 
that EHT patients had significantly high BMI-
which is a common risk factor for hypertension 
and the metabolic syndrome. Also, Hilal et al., 
(12) found that hypertension risk increases signifi-
cantly with higher BMI. Moreover, a study done 
by Akande et al. (2) found that BMI was higher 
in hypertensive patients when compared to the 
controls. Also, Qiao et al. reported that the in-
crease or decrease of the body weight can cause 
an elevation or decline of blood pressure in hy-
pertensive patients. The relation between BP and 
BMI is explained by an increase in body weight 
and thus BMI is related to increases in body fluid 
volume, peripheral resistance, and cardiac out-
put. It is known that weight loss moderates acti-
vation of the renin-angiotensin-aldosterone axis 
and the sympathetic nervous system and dimin-
ishes sodium retention (22). 

Regarding lipid profile, the mean level of TG 
in group I was statistically higher than that of 
group II. However, there were no statistical sig-
nificant differences in the mean level of choles-
terol, HDL-c and LDL-c between both groups. 
The obtained results partially agreed with a 
study done by Saha et al. (24) found that hyperten-
sive patients had significantly elevated total cho-
lesterol, triglycerides and LDL-C comparable 
with normotensive subjects and with a lack of 
statistically significant difference in the concen-
tration of HDL-C between the hypertensive and 
normotensive subjects. Saha & co-workers re-
ported that the higher level of TC, TG and LDL-
C may be due to genetic factors and increased 
consumption of dietary animal fat, lack of physi-
cal exercise, metabolic disorders, severe stress, 
increased age may also be the contributory fac-
tors for this phenomenon(24). Also, Idemudia& 
Ugwuja (13) agreed with the previous results. A 
study done by Xu et al. (28) found that there were 
significant increased levels of TC, TG and LDL-
C in hypertensive patients when compared with 

normotensive subjects, and also significant de-
crease in HDL-C in hypertensive patients. Also, 
Asaolu et al.(4), Osuji et al.(19) and Pooja et al.(21) 
agreed with the previous results.The cause be-
hind the abnormal lipid metabolism in hyperten-
sion may be the genetic locus associated with 
dyslipidemia accompanying hypertension seems 
to be closely linked to the LDL receptor and in-
sulin receptor locus (27).

On the other hand, Lepira et al. (16) and Akin-
tunde (3) reported that the TC, TG, and LDL-C 
of newly diagnosed hypertensive patients did not 
differ significantly from that of control subjects. 

In the current study regardingg54281T>A 
polymorphism, TT genotype was  statistically 
higher in group II (70%) compared with group 
I  (40.0%) ( P=0.005 ). Also,  AA genotype was 
higher in group I (31.1%) in a comparison with 
group II (10%)( P=0.02). Regarding TA geno-
type, was higher in group I (28.4%) than in 
group II (20%), but this difference did not reach 
a meaningful statistical significance (P=0.45). 
The T allele was more represented in group II 
(80.0 %) than in group I ( 54.7%). However, 
A allele showed a higher frequency in group I 
(45.3%) compared with group II (20%). Hence, 
statistically, there were significant differences 
in the distribution of both alleles (T and A) be-
tween group I and II ( P<0.001)). Regarding 
odds ratio of genotypes and alleles of the studied 
groups;TA genotype is more risky for hyperten-
sion 2.45 times than TT with (CI: 0.93-6.42) , 
while AA genotype is more risky for hyperten-
sion 5.37 times than TT ( CI: 1.65-17.47). At the 
same time, A allele is more risky for hyperten-
sion 3.31 times than T allele ( CI: 1.75-6.25). 
Regardingg58585T>C polymorphism, no sta-
tistical significant differences were observed in 
different genotypes (TT,TC&CC) and alleles 
(T&C) of this polymorphism between group I & 
II.

Olivier et al. (18) examined six com-
mon sequence variants in the PTP-1B 
includingg54281T>A&g58585T>C vari-
ants, theyfound that SNP g54281T>A - but 
notg58585T>C- significantly associated with 
hypertension (P=0.0206). In a study done by Gu 
et al. (11) they found that there were no differ-
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ences in genotype distributions of g54281T>A 
between hypertensive and normotensive control 
groups; meanwhile and in contrast to our results, 
the frequency of T allele of g54281T>A poly-
morphism was higher in hypertensive group than 
in control group.

In the present study the hypertensive group 
(group I) classified according to genotype of 
g54281 T>A , there were no statistically signifi-
cant differences between different genotypes of 
g54281T>A polymorphism as regard age and 
gender (P > 0.05). Meanwhile, in a study done by 
Di Paola et al.(8) identified that 1484insG varia-
tion of PTP-1B gene was associated with higher 
blood pressure among Italian female individuals. 

The obtained results showed that as regards 
weight& BMI, AA& AT genotypes were statisti-
cally higher than TT genotype; while, there were 
no statistical significant differences between 
TA&AA genotypes. These findings were in ac-
cordance with the results reported byOlivier et 
al.(18) who found that g54281T>A was associated 
with BMI. In a study done by Chantemèle et al.(5) 
reported that PTP-1B deletion induced a slight 
increase in body weight. They found that disrup-
tion of the PTP1B gene increases mean arterial 
pressure, supporting the clinical association be-
tween PTP1B gene variants and systolic blood 
pressure and that PTP1B disruption increased 
sympathetic tone and enhanced mean arterial 
pressure, highlighting the possible deleterious 
consequences of global PTP1B inhibitors in 
obese patients already prone to the development 
of hypertension. Meanwhile, Spencer-Jones 
et al.(25) studied six single nucleotide polymor-
phisms representing 18 common variants in the 
PTP-1B gene but they did not find any signifi-
cant effect of PTP-1B variant on weight or BMI.  

Also, There were no statistically significant 
differences between different genotypes among 
hypertensive group as regard systolic and dia-
stolic blood pressure (P>0.05). Spencer-Jones 
et al.(25) studied SNP rs718049 of PTP-1B and 
found a significant association of this SNP with 
systolic blood pressure (P= 0.046).

Moreover, there were no statistical signifi-
cance differences between different genotypes 
of hypertensive group as regard creatinine. 

Meanwhile, AA genotype showed higher statisti-
cal differences than TT genotype regarding FBS 
& BUN. In the study done by Mok et al.(17) found 
that subjects with the PTP-1B 981T/981C geno-
type were less likely to have either IGT or type 
2 diabetes than subjects with the 981C/981C 
genotype. Echwald et al.(9) reported that a rare 
Pro387Leu variant was associated with type 2 
diabetes in Danish. Also, Spencer-Jones et al.,(25) 
found that SNP rs718049 was significantly asso-
ciated with fasting glucose. Meanwhile, a study 
done by Gu et al.,(11) reported that no SNPs were 
found to be associated with plasma levels of fast-
ing glucose.

Regarding lipid profile, triglycerides level 
in AA genotype was statistically higher than 
TT genotype and in TA was statistically higher 
than TT genotype (P<0.05); meanwhile, there 
was no statistical significant differences be-
tween TA&AA (P>0.05). These results could 
be explained by the fact that PTP-1B regulates 
adiposity and expression of genes involved in 
lipogenesis such as sterol regulatory element 
binding protein (SREBP) 1, fatty acid synthase, 
lipoprotein lipase (LPL) and peroxisome prolif-
erator activated receptor (PPARγ).in contrast to 
our results,In a study Gu et al.(11) reported that 
the homozygote for the T allele of the PTP-1B 
g54281T>A polymorphism (TT subjects) tended 
to have the highest LDL-C and triglyceride lev-
els compared with AA or AT subjects. The con-
tradictory observation might be due to different 
population heterogeneity, sample size or gene 
environment.

In a study of other gene variants, Cheyssac 
et al.(6) found that SNP rs941798 was associated 
with decreased HDL-c and increased triglyc-
eride levels. Meanwhile, no associations were 
observed for cholesterol. So, they reported that 
PTP-1Bvariants may modify the lipid profile, 
thereby influencing susceptibility to the meta-
bolic syndrome. 

In contrast, Olivier et al.(18) found no associa-
tion between plasma levels of triglycerides and 
HDL-C and any of the six studied SNPs. Ali et 
al.(1) found that there were reductions in serum 
triglycerides and FFAs following deletion of 
PTP-1B, combined with the marked increase 
in PTP-1B expression in adipose tissue and im-
provement in insulin receptor signaling in adi-
pose tissue.
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Conclusion:

The results obtained by this study agree with 
the theory that PTP-1B polymorphisms could be 
implicated in the pathogenesis of essential hy-
pertension. Moreover, g54281T>A SNP ofPTP-
1B could be concerned in the development of 
many characters of dyslipidemia and weight in 
patients suffering from hypertension, thereby 
influencing susceptibility to the metabolic syn-
drome. As gene polymorphism is unchangeable 
risk factor for hypertension, while obesity is a 
modifiable risk factor, the control of obesity and 
weight reduction in subjects carrying the studied 
SNP could decrease the possibility of hyperten-
sion incidence. 
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األشكال المتعدده  G54281 T>A & G58585 T>C الناتجه عن تبديل 

نيوكلتيد واحد فى جين  البروتين تيروزين فوسفاتاز 1- بى فى  ارتفاع ضغط الدم األساسى

سهام  احمد خضير - و داليا  حسنى ابو العال - محمود  عبد العزيز قوره 

خلفيه:ُيعد إرتفاع الضغط االساسى من اكثر األمراض المزمنه شيوعًا والذى يشكل عامل خطوره هام للعديد من المشاكل الصحيه 
الكبيره و يعدجين  البروتين تيروزين فوسفاتاز 1- بى واحد من المغيرات الرئيسيه فى العديد من المسارات الفسيولوجيه الهامه و كذلك 
األشكال المتعدده للجين حيث وجد أنها تترافق مع األمراض المصاحبه لعدم االستجابه لألنسولين وإرتفاع نسبه الدهون فى الدم وإرتفاع 
ضغط الدم الهدف: كان الهدف من البحث دراسه الدور المحتمل  للتعدد الشكلى لجين البروتين تيروزين فوسفاتاز 1- بى فى مرضإرتفاع 
الضغط األساسى االشخاص وطرق البحث :شملت الدراسه  114 شخص تم تقسيمهم الى مجموعتين ؛ المجموعه األولى مكونه من 70 
فرد من مرضى  إرتفاع ضغط الدم األساسى ؛ أما المجموعه الثانيه فتكونت من 40 فرد من األصحاء ظاهريا كمجموعه ضابطه . وقد 
تم عمل األتى لجميع األشخاص: معرفه التاريخ المرضى و الفحص االكلينيكى و معرفة وتقييم الوزن والطول ومؤشر كتله الجسم و 
قياس نسبه السكر الصائم و صوره الدهون فى الدم ووظائف الكليه ؛وكذلك تفاعل البلمره المتسلسل مع إنزيم القصر لتحديد توزيع النمط 
الوراثى و تواتر بدائلجين  البروتين تيروزين فوسفاتاز 1- بى النتائج: أظهرت المجموعه األولى  نتائج أعلى إحصائيًا من المجموعه 
الثانيه من حيث مؤشر كتله الجسم و السكر الصائم و الدهون الثالثيه وبالنسبه للشكل الجينى جي 18245 تي<ايه   كان  تواترالنمط 
ايه معداًلأعلى إحصائيًا فى  ايه  الجينى  النمط  بينما سجل  ؛  المجموعه األولى  الثانيه عن  المجموعه  تيأعلى إحصائيًا فى  الجينى  تي 
المجموعه األولى عن المجموعه الثانيه ؛ أما النمط الجينى تي ايهكان أعلى فى المجموعه األولى عن المجموعه الثانيه لكن دون دالله 
إحصائيه ، وأيضا أحرزت  المجموعه الثانيه توزيًعاأعلى احصائًيا لبديل الجين تي من المجموعه األولى بينما كان توزيع بديل الجين 
ايهاألعلى إحصائيًا فى المجموعه الثانيه مقارنة بالمجموعه األولى • اما بالنسبه للشكل الجينى جي 58585تي <سي فقد لوحظ عدم 
وجود فروق ذات دالله إحصائيه بين األنماط الجينيه وبدائل الجين فى المجموعتين محط الدراسه • كذلك وجد باستخدام نسبه األرجحيه 
أن النممط الجينى تي ايه أكثر خطوره فى حدوث مرض إرتفاع ضغط الدم من النمط الجينى تي تي بحوالى 2.45 مرة  ؛ فى حين أن 
النمط الجينى ايه ايه أكثر خطوره من النمط الجينى تي تيبمقدار 5.37فى حدوث مرض إرتفاع ضغط الدم و كذلك  فأن بديل الجين ايه 
أكثر خطوره بمقدار3.31 من بديل الجين تي فى حدوث مرض إرتفاع ضغط الدم • بينما بينت  نسبه األرجحيه عدم وجود دالله إحصائيه 
لالنماط الجينيه تي تي ,تي سي ,سي سيوكذلك بدئل الجين سي & تي  من حيث كونهم عوامل خطوره فى حدوث مرض إرتفاع ضغط 
الدم • وعند تقسيم المجموعه الثانيه طبقا لألنماط الجينيه تي تي/ ,تي ايه و ايه ايه وجد أن مستويات  مؤشر كتله الجسم والوزن و الدهون 
الثالثيه فى النمط الجينى  ايه ايه و تي ايهأعلى إحصائيا من النمط الجينى تي تيو عالوه على ذلك فأن نسبه السكر الصائم كانت أعلى 
إحصائيًا فى النمط الجينى ايه ايهعنه فى النمط الجينى تي تي • الخالصه:إن الشكل الجينىجي 18245 تي<ايه  لجين البروتين تيروزين 
فوسفاتاز 1- بى قد يكون له عالقه فى التسبب بمرض إرتفاع ضغط الدم وإنه من الممكن أن يكون معن۫يا بتطور العديد من خصائص 
إرتفاع نسبه الدهون و السمنه فى المرضى الذين يعانون من ارتفاع ضغط الدم  وبالتالى التعرض لمتالزمه التمثيل الغذائى • وحيث 
أن التعدد الشكلى للجين غير قابل للتعديل كعامل خطوره إلرتفاع ضغط الدم بينما يمكن السيطره على الوزن ومنع حدوث السمنه فإن 
إنقاص الوزن فى االشخاص الحاملين لهذا التعدد الشكلى للجين قد يقلل من إحتماليه االصابه بمرض إرتفاع ضغط الدم  قسم الباثولوجيا 

االكلينيكيه * و الباطنه العامه#  كليه الطب  - جامعه المنوفيه
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ABSTRACT
Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterized by the production of  autoantibodies & 

the formation of immune complexes. Lupus nephritis (LN) is one of the most severe complications of SLE. Interactions between 
OX40 and OX40Ligand (OX40L) were found to be involved in the development of glomerulonephritis. Aiming at finding out a 
possible relationship between OX40 & OX40L and the pathogenesis of SLE and to determine their role in the development of 
lupus nephritis. Our study was carried out over 50 SLE patients (25 with nephritis and 25 without nephritis) aged from 20 to 
40 years old and 20 healthy controls of matched age and gender. The results in our study showed that the percentage of OX40 
expression on lymphocytes, OX40 on CD4 T lymphocytes and serum level of OX40L was higher in SLE patients when compared 
to healthy control subjects. They were also significantly high in patients with lupus nephritis especially those with class 4 & 
5. They positively correlated with the serum creatinine level & proteinurea. OX40 expression on CD4+T Lymphocytes and the 
serum level of OX40 L  were highly positively correlated to SLEDAI. The total lymphocytic count  & the CD4 expression on 
lymphocytes were significantly lower in SLE patients. We conclude from these results that both CD4+ T-lymphocytes express-
ing OX40 and serum levels of OX40L may serve as indicators for SLE disease activity as well as markers for lupus nephritis & 
they may constitute useful indices of disease progression. Key words:  Systemic lupus erythematosus, Lupus nephritis, OX40, 
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INTRODUCTION

Systemic lupus erythematosus (SLE) is an 
acquired, multiorgan, autoimmune disease. The 
clinica l presentation is extremely variable and 
heterogeneous. It varies in severity, clinical pre-
sentation & in the abnormalities of laboratory 
tests. It affects mainly young women with a peak 
incidence between the ages of 15 and 44 years(3). 

SLE is characterized by loss of immune tol-
erance, increased antigenic load, excess T cell 
help, defective B cell suppression, and shifting 
of T-helper 1 (Th1) to Th2 immune response re-
sulting in B cell hyperactivity and production of 
a variety of pathogenic antibodies(20).

The pathogenic processes that contributed to 
SLE involve complex interactions between im-
munocytes and nonimmunocytes such as endo-
thelial and epithelial cells through a number of 
receptor-ligand systems which is crucial in initi-
ating and regulating both innate and adapted im-
munity.  The T-B-cell interactions which lead to 
T-cell-dependent autoantibody production by the 
B cells are central to the pathogenesis of SLE(13).

The immune complex-mediated glomerulo-

nephritis is the core pathology mediating lupus 
nephritis & it may present itself in diverse clini-
cal manifestations as well as different histologi-
cal patterns of renal injury. It is related to high 
incidence of mortality and morbidity & all renal 
compartments including glomerular, tubuloin-
terstitial, and vascular components may be af-
fected by the disease (12). 

OX40 is a member of the tumor necrosis fac-
tor receptor family that is expressed primarily on 
activated CD4 T cells and promotes the develop-
ment of effector and memory T cells (18).

OX40 (CD134) is induced 24 to 48 hours 
after T-cell activation and binds to the equally 
inducible OX40 ligand (OX40L) on antigen-
presenting cells (APCs), causing a bidirectional 
activating signal to both cells. It promotes T-cell 
survival and division and the cytokine produc-
tion. It causes maturation of APCs with the re-
lease of inflammatory mediators. It also pro-
motes B cell proliferation and differentiation and 
autoantibody formation (9).

CD134 T cells infiltrate the kidneys and 
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cause inflammation after ligation with CD134L 
as it has been shown to  

be present on glomerular endothelial cells 
in SLE patients.  This inflammatory process is 
probably mediated through IL 17 secretion (7). 

The aim of our study work is to evaluate 
OX40 expression on CD4+T lymphocytes and 
the serum level of the OX40 Ligand & to cor-
relate their levels with the disease activity of 
SLE patients & various clinical manifestations 
including renal involvement.

PATIENTS AND METHODS

This is a cross-sectional observational com-
parative study that was carried out at the outpa-
tient’s clinic of Rheumatology and Rehabilita-
tion department of Kasr Al Aini Hospital, Fac-
ulty of Medicine, Cairo University. Fifty patients 
with SLE (25 without nephritis and 25 with ne-
phritis) (46 females and 4 males), were recruited 
for this study. They were all diagnosed accord-
ing to the 2012 systemic lupus international col-
laborating clinics (SLICC) classification criteria 
(17). Their ages ranged from 20 to 40 years. 20 
healthy controls with matched sex and age were 
also included. 

Patients underwent thorough history taking, 
full clinical examination and laboratory inves-
tigations (including erythrocyte sedimentation 
rate, complete blood picture, liver and kidney 
functions, estimation of 24 hour urinary proteins, 
C3, C4 and some autoimmune profile tests). As-
sessment of disease activity was carried out using 
systemic lupus disease activity index (SLEDAI)(4) 

SLE patients with nephritis performed a re-
nal biopsy which was classified according to 
the World Health Organisation (WHO) (10) into 
Class I: one patient, class II: five patients, class 
III: six patients, class IV: nine patients, Class V: 
four patients.

All patients gave their written consent and 
the study was submitted and approved by the 
Ethical committee.

Sample collection: 

 Six milliliters (6 ml) of venous blood were 
withdrawn from each subject and divided into 
2 sterile vacutainers under aseptic conditions as 
follows:

1. Two milliliters (2 ml) of venous blood 
were put into a sterile ethylene diamine tetra-
acetic acid (EDTA) vacutainer tube for measure-
ment of OX40 expression on peripheral blood 
CD4+ T-lymphocytes by using CYTOMICS 
FC 500 Flow Cytometer (Beckman coulter, FL, 
USA) and was processed within few hours from 
sampling.

2. Four milliliters (4ml) of venous blood was 
put into a plain sterile vacutainer for direct as-
say of soluble OX40 ligand by using Human 
TNFSF4/OX40L ELISA Kit.

Determination of the percentage of CD4+ 
T-lymphocytes expressing OX40 (CD134) by 
flowcytometry.

By using Phycoerythrin (PE)- conjugated 
anti- OX40 (eBioscience12-1347.) and Floures-
cence isothiocynate (FITC) - conjugated anti-
CD4 (eBioscience11-0048).

Procedure:

5µl of Anti-Human OX40 PE and 5µl of Anti-
Human CD4 FITC monoclonal antibodies were 
added to 50 µl of the cells. Followed by incuba-
tion for 20 minutes in dark room. Then 1ml from 
lysing reagent was added. Finally, incubation for 
another 20 minutes in dark room.

The stained samples were mixed and anal-
ysed by flowcytometry. Negative control sam-
ples were introduced in the machine. The auto-
flourescence region for FITC and PE stains was 
adjusted for each sample.(figure 1, 2)

Determination of OX40 Ligand level using 
Enzyme- linked immunosorbent assay (ELISA). 

TNFSF4/OX40L ELISA Kit (Bosterbio 
EK0857) was based on standard sandwich en-
zyme-linked immune-sorbent assay technology. 
OX40L concentrations were expressed in pg/mL 
according to a standard curve
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Statistical analysis:
Pre-coded data was entered into the Statis-

tical Package of Social Science Software pro-
gram, version 21 (SPSS) to be statistically ana-
lyzed. Data was summarized using median and 
range for quantitative variables and frequency 
and percentage for qualitative ones. Compari-
son between groups was performed using Mann 
Whitney test for quantitative variables and Chi 
square with Fisher’s exact test for qualitative 
ones. Spearman correlation coefficients were 
calculated to signify the association between dif-
ferent quantitative variables. P values less than 
0.05 were considered statistically significant.

RESULTS

All patients were subjected to thorough his-
tory taking and physical examination.

All patients’ descriptive data are shown in 
table  (1 & 2)

The lymphocytic count and the percentage of 
CD4 on lymphocytes were significantly lower 
in the SLE patients when compared to controls 
(P value=0.012 and <0.001 respectively). OX40 
expression on lymphocytes, OX40 on CD4 T 
lymphocytes as well as serum level of OX40L 
showed significant increase in the SLE patients 
than in the control group (P value: <0.001) 
(Table3).

OX40 expression on CD4+T Lymphocytes 
and the serum level of OX40 L were significant-
ly higher in active than inactive SLE when cor-

related to SLEDAI (P value: <0.001) (Table4) 
(Figure 3, 4). 

Positive correlation was found between 
OX40 expression on CD4+T Lymphocytes and 
the serum level of OX40 L which was statistical-
ly highly significant (P value< 0.001) (Figure5).

The percentage of OX40 expression on lym-
phocytes, OX40 on CD4 T lymphocytes and 
serum level of  OX40L was higher in the pro-
teinuric patients (P=0.001, < 0.001 & < 0.001 
respectively). 

Among SLE patients those with nephritis 
showed total lymphocytic count and percentage 
of CD4 on lymphocytes lower in value (P= 0.03 
& 0.019 respectively) when compared to SLE 
without nephritis  but the percentage of OX40 
expression on lymphocytes, OX40 on CD4 T 
lymphocytes and serum level of OX40L were 
higher (P<0.001,<0.001& 0.001 respectively). 
As for the class of lupus nephritis, comparison 
of percentage of OX40 expression on lympho-
cytes, OX40 on CD4 T lymphocytes and serum 
level of OX40L among patients with class 1 to 3 
& those with class 4 & 5, they were higher in the 
latter than the former (P=0.006, 0.034 & 0.005 
respectively). 

Finally the total lymphocytic count was neg-
atively correlated with the creatinine level (r=-
0.402) but  percentage of OX40 expression on 
lymphocytes, OX40 on CD4 T lymphocytes and 
serum level of OX40L were positively correlated 
(r= 0.402, 0.429 & 0.387 respectively) (Table 5).
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Fig. 1: Lymphocytes gating 
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Table 1: Description of Clinical criteria, Laboratory results and autoimmune profile among cases 
Clinical criteria  Frequency Percentage 

Arthritis 45 90 
Arthralgia 36 72 
Malar rash 29 58 
Oral ulcers 25 50 
Serositis 19 38 
Photosensitivity 15 30 
Neurological 13 26 
Discoid rash 12 24 

Laboratory results    
Anemia 40 80 
Proteinuria 23 46 
Lymphopenia 22 44 
Leucopenia 16 32 
Thrombocytopenia 10 20 
Haematuria 6 12 

Autoimmune profile   
ANA 50 100 
DNA 44 88 
Consumed C3 33 66 
Consumed C4 28 56 

 
 
 
Table 2: Different classes of Lupus nephritis in our cases 

Classes of LN Frequency Percent 
Class I 1 2% 
Class II 5 10% 
Class III 6 12% 
Class IV 9 18% 
Class V 3 6% 

 
The lymphocytic count and the percentage of CD4 on lymphocytes were significantly lower in the SLE patients 

when compared to controls (P value=0.012 and <0.001 respectively). OX40 expression on lymphocytes, OX40 on 
CD4 T lymphocytes as well as serum level of OX40L showed significant increase in the SLE patients than in the 
control group (P value: <0.001) (table 3). 

OX40 expression on CD4+T Lymphocytes and the serum level of OX40 L were significantly higher in active 
than inactive SLE when correlated to SLEDAI (P value: <0.001) (table 4) (figure 3, 4).  
 

 
Fig. 3: Mean OX40 expression on CD4 +T Lymphocytes and disease activity (SLEDAI) in SLE group 
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Fig. 4: Mean level of OX40 ligand and disease activity (SLEDAI) in SLE group 
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Fig. 5: Correlation between OX40 ligand level and OX40 on CD4+T Lymphocytes in SLE 
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Table (3) Comparison between cases & controls  
  Case (n=50) Control (n=20) P value 
Sex M/F n, % 4/46, (8/92) 5/15, (25/75) 0.1 
Age 28, (12-40) 35, (22-40) <0.001 
Total lymphocytic count 21.6, (7.1-61) 30.7, (10.8-57.3) 0.012 
%CD4+on lymphocytes 26.1, (8.7-54.6) 38.6, (10.2-49.8) <0.001 
%OX40 on lymphocytes 14.7, (3.9-38.9) 2.7, (1.3-5.7) <0.001 
%OX40 on CD4+ T lymphocytes 15.5, (5.6-39.9) 3.7, (0.5-5.9) <0.001 
Seurm level of OX40L 1675.5, (240-8563) 451.5, (21.5-820) <0.001 
Data in the table were expressed as frequency and (%) for qualitative variables and median, (range) for quantitative 
ones.  
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Table (4): Statistical Comparison between active and inactive groups in SLE as regards OX40 expression on 
CD4+T Lymphocytes and serum level of OX40 ligand 
OX40 expression 
onCD4+T 
Lymphocytes % 

 Minimum Maximum Mean SD Median P-value 
Active >6 6.8 39.9 19.1 7.0 17.3 < 0.001 
Inactive ≤6 5.6 13.1 10.2 2.8 11.1 

OX40 Ligand 
level (pg/ml) 

Active >6 421.4 8563.0 2861.4 2216.2 2442.0 < 0.001 
Inactive ≤6 240.0 912.0 506.6 264.9 503.3 

**P-value ≤ 0.001 is considered highly significant 
 
 
 
Table (5) Comparison and correlation with other cases findings 

  
  

Sex   dsDNA   
Male (n=4) Female (n=46) P value +VE (n=44) -VE (n=6) P value 

Total lymphocytic count 25, (16.6-29.3) 21.6, (7.1-61) 0.748 20.9, (7.1-61) 29.2, (14-38.9) 0.152 
%CD4+on lymphocytes 24.5, (21.7-32) 26.4, (8.7-54.6) 0.629 25.5, (8.7-54.6) 32.9, (25.4-37.3) 0.062 
%OX40 on lymphocytes 30.7, (15.4-38.5) 13.9, (3.9-38.9) 0.022 15.5, (3.9-38.9) 13.9, (9.9-19.2) 0.395 
OX40 on CD4+ T lymphocytes 22.3, (18.9-31.4) 15.3, (5.6-39.9) 0.047 16.5, (5.6-39.9) 15.1, (12.7-20.2) 0.601 
Serum level of OX40L 3685, (1794-6071) 1558.5, (240-8563) 0.093 1788, (240-8563) 1181.5, (761.5-5344) 0.370 
  
  

C3   C4   
Consumed (n=33) Normal (n=17) P value Consumed (n=28) Normal (n=22) P value 

Total lymphocytic count 25.8, (7.1-61) 18.5, (7.2-36) 0.061 20.9, (7.1-61) 23.1, (7.2-38.9) 0.545 
%CD4+on lymphocytes 25.1, (8.7-54.6) 29.7, (12.6-39.4) 0.306 25.4, (8.7-54.6) 29.2, (14.9-39.4) 0.190 
%OX40 on lymphocytes 13.9, (5.4-38.5) 15, (3.9-38.9) 0.975 16.4, (5.4-38.5) 14.1, (3.9-38.9) 0.830 
OX40 on CD4+ T lymphocytes 15.5, (5.6-34.1) 15.5, (6.8-39.9) 0.682 16.3, (5.6-34.1) 15.5, (6.8-39.9) 0.754 
Serum level of OX40L 1782, (240-7789) 1534, (282-8563) 0.878 2043, (240-7789) 1505.5, (282-8563) 0.458 
  Proteinuria   Nephritis   
  +VE (n=23) -VE (n=27) P value +VE (n=25) -VE (n=25) P value 
Total lymphocytic count 18.6, (7.1-61) 25.8, (11.7-46.7) 0.094 17.3, (7.1-61) 27, (11.7-46.7) 0.030 
%CD4+on lymphocytes 24.6, (8.7-54.6) 30.9, (15.7-39.4) 0.037 24.6, (8.7-39.4) 31.1, (15.7-54.6) 0.019 
%OX40 on lymphocytes 21, (5.4-38.9) 12.7, (3.9-27.4) 0.001 21, (5.4-38.9) 12.6, (3.9-22.2) <0.001 
OX40 on CD4+ T lymphocytes 22.7, (11.1-39.9) 14.5, (5.6-22.7) <0.001 22.7, (7.8-39.9) 14.5, (5.6-20.2) <0.001 
Serum level of OX40L 2442, (829.8-8563) 999.1, (240-6071) <0.001 2442, (716-8563) 999.1, (240-5344) 0.001 
  
  

Class   Age  Creatinine 
Class 1-3 (n=13) Class 4-5 (n=12) P value  R P  R P 

Total lymphocytic count 14, (7.1-61) 19.4, (14.1-48.5) 0.157 0.176 0.222 -0.402 0.004 
%CD4+on lymphocytes 25.4, (8.7-39.4) 24.3, (12.6-29.7) 0.550 0.101 0.483 -0.274 0.054 
%OX40 on lymphocytes 17.3, (5.4-32.2) 27.7, (9.5-38.9) 0.006 -0.089 0.538 0.402 0.004 
OX40 on CD4+ T lymphocytes 17.3, (11.2-34.1) 23.8, (7.8-39.9) 0.034 -0.069 0.636 0.429 0.002 
Serum level of OX40L 1569, (829.8-7756) 4604.5, (716-8563) 0.005 -0.103 0.475 0.387 0.006 

Data in the table were expressed as median, (range), r= Spearman correlation coefficient  
 
 

DISCUSSION 
 

The data resulting from our study was very conclusive in relating OX40 expression & its ligand serum level to 
SLE disease activity and lupus nephritis especially with the deterioration of the kidney function determined by 
creatinine level and degree of proteinuria.  

We found that the percentage of OX40 expression on CD4 T lymphocytes and serum level of OX40L were 
higher in the SLE patients compared to the normal control subjects (P value: <0.001). 

Those results were similar to the findings detected by several researchers in previous studies (2, 16 and 20). The 
study findings resulting from the work of Aten & colleagues (2000) differed from ours as they found no significant 
difference in the OX40 and its ligand between their patients & the normal control subjects. They only found 
abundant presence of OX40L in all cases of proliferative lupus nephritis in a granular distribution predominantly 
along the epithelial side of the glomerular capillary wall but not in the non-proliferative forms of lupus nephritis (14). 

Positive correlations were found between OX40 expression on CD4+T Lymphocytes and the serum level of 
OX40 Ligand in relation to SLEDAI which were statistically highly significant (P value: <0.001).  
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Fig. 4: Mean level of OX40 ligand and disease activity (SLEDAI) in SLE group 
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Table (4): Statistical Comparison between active and inactive groups in SLE as regards OX40 expression on 
CD4+T Lymphocytes and serum level of OX40 ligand 
OX40 expression 
onCD4+T 
Lymphocytes % 

 Minimum Maximum Mean SD Median P-value 
Active >6 6.8 39.9 19.1 7.0 17.3 < 0.001 
Inactive ≤6 5.6 13.1 10.2 2.8 11.1 

OX40 Ligand 
level (pg/ml) 

Active >6 421.4 8563.0 2861.4 2216.2 2442.0 < 0.001 
Inactive ≤6 240.0 912.0 506.6 264.9 503.3 

**P-value ≤ 0.001 is considered highly significant 
 
 
 
Table (5) Comparison and correlation with other cases findings 

  
  

Sex   dsDNA   
Male (n=4) Female (n=46) P value +VE (n=44) -VE (n=6) P value 

Total lymphocytic count 25, (16.6-29.3) 21.6, (7.1-61) 0.748 20.9, (7.1-61) 29.2, (14-38.9) 0.152 
%CD4+on lymphocytes 24.5, (21.7-32) 26.4, (8.7-54.6) 0.629 25.5, (8.7-54.6) 32.9, (25.4-37.3) 0.062 
%OX40 on lymphocytes 30.7, (15.4-38.5) 13.9, (3.9-38.9) 0.022 15.5, (3.9-38.9) 13.9, (9.9-19.2) 0.395 
OX40 on CD4+ T lymphocytes 22.3, (18.9-31.4) 15.3, (5.6-39.9) 0.047 16.5, (5.6-39.9) 15.1, (12.7-20.2) 0.601 
Serum level of OX40L 3685, (1794-6071) 1558.5, (240-8563) 0.093 1788, (240-8563) 1181.5, (761.5-5344) 0.370 
  
  

C3   C4   
Consumed (n=33) Normal (n=17) P value Consumed (n=28) Normal (n=22) P value 

Total lymphocytic count 25.8, (7.1-61) 18.5, (7.2-36) 0.061 20.9, (7.1-61) 23.1, (7.2-38.9) 0.545 
%CD4+on lymphocytes 25.1, (8.7-54.6) 29.7, (12.6-39.4) 0.306 25.4, (8.7-54.6) 29.2, (14.9-39.4) 0.190 
%OX40 on lymphocytes 13.9, (5.4-38.5) 15, (3.9-38.9) 0.975 16.4, (5.4-38.5) 14.1, (3.9-38.9) 0.830 
OX40 on CD4+ T lymphocytes 15.5, (5.6-34.1) 15.5, (6.8-39.9) 0.682 16.3, (5.6-34.1) 15.5, (6.8-39.9) 0.754 
Serum level of OX40L 1782, (240-7789) 1534, (282-8563) 0.878 2043, (240-7789) 1505.5, (282-8563) 0.458 
  Proteinuria   Nephritis   
  +VE (n=23) -VE (n=27) P value +VE (n=25) -VE (n=25) P value 
Total lymphocytic count 18.6, (7.1-61) 25.8, (11.7-46.7) 0.094 17.3, (7.1-61) 27, (11.7-46.7) 0.030 
%CD4+on lymphocytes 24.6, (8.7-54.6) 30.9, (15.7-39.4) 0.037 24.6, (8.7-39.4) 31.1, (15.7-54.6) 0.019 
%OX40 on lymphocytes 21, (5.4-38.9) 12.7, (3.9-27.4) 0.001 21, (5.4-38.9) 12.6, (3.9-22.2) <0.001 
OX40 on CD4+ T lymphocytes 22.7, (11.1-39.9) 14.5, (5.6-22.7) <0.001 22.7, (7.8-39.9) 14.5, (5.6-20.2) <0.001 
Serum level of OX40L 2442, (829.8-8563) 999.1, (240-6071) <0.001 2442, (716-8563) 999.1, (240-5344) 0.001 
  
  

Class   Age  Creatinine 
Class 1-3 (n=13) Class 4-5 (n=12) P value  R P  R P 

Total lymphocytic count 14, (7.1-61) 19.4, (14.1-48.5) 0.157 0.176 0.222 -0.402 0.004 
%CD4+on lymphocytes 25.4, (8.7-39.4) 24.3, (12.6-29.7) 0.550 0.101 0.483 -0.274 0.054 
%OX40 on lymphocytes 17.3, (5.4-32.2) 27.7, (9.5-38.9) 0.006 -0.089 0.538 0.402 0.004 
OX40 on CD4+ T lymphocytes 17.3, (11.2-34.1) 23.8, (7.8-39.9) 0.034 -0.069 0.636 0.429 0.002 
Serum level of OX40L 1569, (829.8-7756) 4604.5, (716-8563) 0.005 -0.103 0.475 0.387 0.006 

Data in the table were expressed as median, (range), r= Spearman correlation coefficient  
 
 

DISCUSSION 
 

The data resulting from our study was very conclusive in relating OX40 expression & its ligand serum level to 
SLE disease activity and lupus nephritis especially with the deterioration of the kidney function determined by 
creatinine level and degree of proteinuria.  

We found that the percentage of OX40 expression on CD4 T lymphocytes and serum level of OX40L were 
higher in the SLE patients compared to the normal control subjects (P value: <0.001). 

Those results were similar to the findings detected by several researchers in previous studies (2, 16 and 20). The 
study findings resulting from the work of Aten & colleagues (2000) differed from ours as they found no significant 
difference in the OX40 and its ligand between their patients & the normal control subjects. They only found 
abundant presence of OX40L in all cases of proliferative lupus nephritis in a granular distribution predominantly 
along the epithelial side of the glomerular capillary wall but not in the non-proliferative forms of lupus nephritis (14). 

Positive correlations were found between OX40 expression on CD4+T Lymphocytes and the serum level of 
OX40 Ligand in relation to SLEDAI which were statistically highly significant (P value: <0.001).  
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DISCUSSION

The data resulting from our study was very 
conclusive in relating OX40 expression & its 
ligand serum level to SLE disease activity and 
lupus nephritis especially with the deterioration 
of the kidney function determined by creatinine 
level and degree of proteinuria. 

We found that the percentage of OX40 ex-
pression on CD4 T lymphocytes and serum level 
of OX40L were higher in the SLE patients com-
pared to the normal control subjects (P value: 
<0.001).

Those results were similar to the findings de-
tected by several researchers in previous stud-
ies (2, 16 , 20). The study findings resulting from the 
work of Aten & colleagues (2000) differed from 
ours as they found no significant difference in 
the OX40 and its ligand between their patients 
& the normal control subjects. They only found 
abundant presence of OX40L in all cases of pro-
liferative lupus nephritis in a granular distribu-
tion predominantly along the epithelial side of 
the glomerular capillary wall but not in the non-
proliferative forms of lupus nephritis (14).

Positive correlations were found between 
OX40 expression on CD4+T Lymphocytes and 
the serum level of OX40 Ligand in relation to 
SLEDAI which were statistically highly signifi-
cant (P value: <0.001). 

Our results were similar to those found by 
other authors who reported a significant posi-
tive correlation between the percentage of OX40 
expression on CD4+ T-cells and disease activity 
measured by SLEDAI (12,16). 

Also, Seif Eldin & coworkers (2009)  not 
only found that disease activity as assessed by 
SLEDAI was correlated with the percentage 
of co-stimulatory molecules on CD4 +T cells; 
CD80 as well as CD134 expression, but also 
that it is positively correlated with the soluble 
CD134L(20).

In contrast to our study, Dolff & colleagues 
(2010) reported that CD4+ T-lymphocytes ex-
pressing OX40 was significantly higher in pa-
tients with inactive disease compared to healthy 
controls but not different from active patients (7).

Among our SLE patients, those with lupus 
nephritis & those with proteinurea had signifi-
cantly higher levels of the percentage of OX40 
expression on lymphocytes, OX40 on CD4 T 
lymphocytes and serum level of OX40L. Their 
values were higher in those patients with class 4 
& 5 nephritis more than those with classes 1 to 
3. These findings confirm the important role of 
OX40 and its ligand in the pathogenesis lupus 
nephritis. They were also significantly positively 
correlating with the creatinine level implying 
their important role in the deterioration of the 
kidney function in those patients. 

Several studies detected similar results, 
among them the study performed by Dolff & 
colleagues who found that the patients with lu-
pus nephritis expressed higher levels of CD134+ 
on CD3+IL-17+ cells as compared to the healthy 
control subjects. Furthermore, renal biopsies of 
the lupus nephritis patients showed infiltration of 
CD134+ T cells (7).

Seemingly Patschan & coworkers confirmed 
an increased presence of CD134+ CD4+ cells in 
SLE  patients with lupus nephritis (16).

Seif Eldin & coworkers found in their study 
not only an increased expression of CD80 and 
CD134 on CD4+ T cells but also an increased 
serum concentration of soluble CD134L. Those 
findings were associated with increased inci-
dence of renal disease, disease activity and more 
serious skin lesions in SLE (20).

The study performed by Farris & colleagues 
found that the percentage of CD4+ T-lympho-
cytes expressing OX40 and the serum OX40L 
were significantly higher in patients with lupus 
nephritis and they correlated positively with the 
serum creatinine levels. They also found that the 
OX40 expression was the highest in the patients 
with class V lupus nephritis and lowest in class 
II (8).

In a research performed over children with 
lupus nephritis, Kshirsagar & colleagues were 
able to prove that CD4+CD45RA-FoxP3 (low) 
and FoxP3- Teff cells from those children ex-
pressed high levels of activated Akt, resulting in 
the down-regulation of the proapoptotic protein 
Bim and an enhanced proliferative response & 
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that the expression of OX40 was enhanced on 
Teff cells from those children compared to the 
healthy control subjects. They confirmed that the 
stimulation of OX40 further increases Akt acti-
vation in lupus CD4+CD45RA−FoxP3low and 
FoxP3− T cells, whereas the blockade of OX40 
signaling resulted in the down-regulation of Akt 
activity (14).

In our study, the lymphocytic count & the 
percentage of CD4 on lymphocytes were low-
er in our SLE patients compared to the normal 
control subjects & also in those with lupus ne-
phritis compared to patients without nephritis. 
We also found that the total lymphocytic count 
was negatively correlated to the creatinine level. 
Those findings can be explained on the fact that 
the lymphopenia in SLE is prevalent with a wide 
range from 20 to 81%   and its degree may cor-
relate with the disease activity (11). In the study 
done by Oehadian & colleagues the lymphocyte 
counts were significantly lower in SLE com-
pared to the normal control subjects (15).

The study done by Dal Ben & colleagues 
over Brazilian patients with SLE & secondary 
antiphospholipid syndrome detected reduced 
numbers of circulating CD4+CD25+Foxp3+ 
Tregcells  and CD3-CD19+ B cells in their pa-
tients compared to the healthy control subjects 
& that this deficiency correlated with a higher 
SLEDAI (6). 

Finally, our study results showed that the 
percentage of OX40 expression on lymphocytes 
& OX40 on CD4 T lymphocytes were higher in 
the males than the females. Those findings can 
be explained on the basis that males express 
more severe disease than females. More severe 
skin lesions, serositis, renal disease, thrombotic 
events, and seizures have been reported in males 
by several authors (19).

We conclude from our study that both CD4+ 
T-lymphocytes expressing OX40 and serum lev-
els of OX40L may serve as indicators for SLE 
disease activity as well as markers for lupus ne-
phritis especially that the expression of OX40 on 
CD4+ T-cells and serum levels of OX40L were 
significantly different among various classes of 
LN. They can be used to monitor lupus nephri-
tis as their value was positively correlating with 

serum creatinine. Targeting these co-stimulatory 
molecules could be a new therapeutic approach 
in patients with SLE and lupus nephritis.
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دور التعبير الخلوي المناعى لألوكس40 على الخاليا اللمفاوية نوع  Tالمساعفة CD4 كمؤشر لنشاط الذئبة الحمراء 

ريم جان فريد - نرمين مجدي رياض - رشا محمود الرفاعى

الحداد - هبة سدراك - اية عرفان - مصطفي سري

مرض الذئبة الحمراء يعد من أمراض المناعة الذاتية المزمنة التي تتميز بإنتاج األجسام المضادة الذاتية وتشكيل مجمع مناعي. 
األجسام المضادة الذاتية تؤدي الي تلف األنسجة إما عن طريق اإلرتباط  بشكل مباشر بالمستضدات الذاتية أو التسبب في حدوث التهاب 
 B  عقب ترسب المجمع المناعي. السمة المميزة لمرض الذئبة الحمراء هي إنتاج األجسام المضادة الذاتية. يتم انتاجها بواسطة  الخاليا
المتفاعلة ذاتيا و يحدث ذلك نتيجة فقدان القدرة علي التسامح مع المستضدات الذاتية و خلل في الخاليا  T التنظيمية مما يؤدي إلى ظهور 
أمراض المناعة الذاتية. زيادة التعبير المناعى األوكس 40 ( 40OX) يعد سبب رئيسى فى نشاط الخاليا  T فى مرض الذئبة الحمراء. 
التهاب الكلي الذئبة  هو واحد من أكثر المضاعفات الشديدة من مرض الذئبة الحمراء ويتميز إنتاج األجسام المضادة محدث اللتهاب 
الكلية وتشكيل المعقد المناعي. التفاعل بين  40OX  ورابط40OX  وجد أنه يشارك في تطوير التهاب كبيبات الكلى. الزيادة الغير 
طبيعية للتعبير عن األوكس 40 و/ أو رابط األوكس 40  هو السبب الرئيسي لتفعيل الخاليا التائية في مرض الذئبة الحمراء. وعالوة على 
ذلك، رابط األوكس 40  يعزز تكاثروتمايزالخلية  B وبالتالي زيادة تعبير رابط األوكس 40   يمكن أن تزيد من فرط النشاط B-الخلية 
في الذئبة الحمراء. األجسام المضادة والمركبات المناعية الناتجة  توسط علم األمراض في أنظمة متعددة في األشخاص الذين يعانون 
مرض الذئبة. وقد أجريت هذه الدراسة للكشف عن نسبة الخاليا الليمفاوية المعبرة عن األوكس 40 بواسطة التدفق الخلوى و قياس رابط 
األوكس 40 باستخدام ELISA.   أجري هذا البحث علي ۵۵ مريض, تتراوح أعمارهن ما بين ۲۰ و٤۰ سنة و مقسمة الي  مجموعتين: 
المجموعة األولى : مجموعة مرضى الذئبة الحمراء (25 مريضا دون التهاب الكلية، 25 مريضا يعانون من التهاب الكلية). المجموعة 
 CD4 + T الثانية :20 حالة ضابطة تتطابق في العمر والنوع.  وأظهرت نتائجنا أن كال من التعبيرالمناعى لألوكس 40 على الخاليا
ومستويات رابط  األوكس 40   قد تشارك في التسبب في مرض الذئبة الحمراء. أيضا، قياس نسبة CD4 + T-الخاليا الليمفاوية المعبرة 
عن األوكس 40  ومستويات مصل رابط  األوكس 40  قد تكون بمثابة مؤشر على نشاط المرض الذئبة الحمراء.كان هناك اختالف كبير 
في ارتفاع نسبة  CD4 المعبرة عن األوكس 40  و مستوى مصل رابط  األوكس40 عندما قارنا التهاب الكلية ومجموعات فرعية غير 
التهاب الكلية في مجموعة الذئبة الحمراء. وأيضا كانت مختلفة بشكل ملحوظ بين فئات مختلفة من التهاب الكلي الذئبة. وهذا يدل على 
أنها قد تكون بمثابة عالمات التهاب الكلية الذئبة. لم نعثر على أي ارتباط بين الخاليا اللمفاوية المعبرة عن األوكس 40 فيما يتعلق بعد 

. dsDNA(سواء طبيعي أو المستهلكة)، وأيضا معC3,C4 الخاليا الليمفاوية ،ومستوى



SCREENING FOR THE USE OF URINARY ADULTERANTS IN 
SUBSTANCE USERS AMONG INDIVIDUALS WHO UNDERWENT A 
THERAPEUTIC EXPERIENCE AND PRE-EMPLOYMENT TESTING

Maha W. Mobasher*, Dalia A. Enaba* And Heba N. Baz** 

ABSTRACT
Background: methods of adulterating urine for a drug test are quite common. They vary from the dilution of urine with 

water, household chemicals (e.g vinegar, bleach), to using commercially available urine adulterants (e.g. urine Luck, stealth, 
Klear and Whizzies). The aim of the work: to detect the prevalence of adulteration in urine samples provided to the lab for a 
drug of abuse testing and to demonstrate the prevalence of drug of abuse among these samples. Method: a descriptive cross-
sectional study. This study included 400 urine samples, divided into two groups: Group 1: 143 samples from drug addicts fulfill-
ing the Diagnostic and statistical manual IV, who are undergoing the (MATRIX) therapeutic program. Group 2: 257 samples 
from subjects presenting for the pre-employment drug of abuse testing. In the provided urine sample, first, urine was tested for 
validity: by specific gravity, pH, and creatinine levels. Secondly, urine was tested for the presence of tramadol, Tetrahydro-
cannabinol (THC), opiates, barbiturates and benzodiazepines, cocaine and amphetamine. Thirdly, samples were checked for 
adultery following the previously published protocol by Dasgupta et al., 2002. Three samples out of the included 400 failed 
validity testing as being diluted. Collectively, the frequency of positive samples for Tramadol, THC, opiates, barbiturates and 
Benzodiazepines were 7, 8.75, 1, 0.75, 0.5 %, amphetamines and cocaine were negative in all tested samples. None of the sam-
ples showed signs of adulteration. Conclusion: spot tests are available to detect urine sample adulteration. Cannabinoids and 
tramadol are the most commonly encountered drug of abuse in urine samples. Recommendations: issuing a guideline protocol 
for the Egyptian laboratories to follow when testing for the drugs of abuse is mandatory for effective control of addiction. This 
protocol should include guidelines on how to verify sample validity and adultery, prior to a drug of abuse testing. Keywords: 
adulteration, validity testing, drug of abuse, THC, tramadol.
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INTRODUCTION 

In Egypt, the one-month prevalence of sub-
stance abuse varies between 5.4% and 11.5% (8). 
In the USA, the one-month prevalence is 9.4% 
as reported by the Substance Abuse and Mental 
Health Services Administration (SAMHSA) in 
2013(11). Urine is the most widely used substrate 
for testing of drugs of abuse. Urine adulteration 
is the addition of a substance to the urine sample 
that is designed to interfere with the accuracy of 
the test. Subjects may avoid a positive drug test 
result by adulteration, dilution, or substitution 
of their urine or by ingesting “masking” agents. 
Common urine adulterants include oxidizing 
agents like nitrites, peroxides or bleach (13). Thus, 
sample validity testing is a crucial step before 
testing the sample for drugs. The parameters that 
are used to test the validity of urine include the 
urine temperature, the pH, the creatinine level 
and the specific gravity. The temperature mea-
sured immediately after void must fall within a 
narrow range of 32-38°C (7). The pH should fall 

between 4.5 and 9. Samples with specific grav-
ity > 1001 and <1003 are considered diluted (3), 
while samples with specific gravity >1035 and 
<1001 are outside the physiological ranges and 
thus raise suspicion of being substituted by an-
other fluid. Urine creatinine levels are highly 
variable in random samples. However, concen-
trations below 20 mg/dl are considered suspi-
cious of dilution by either excessive fluid intake 
or direct addition of water to the sample after 
exclusion of other causes of reduced creatinine 
in urine; e.g. pyelonephritis, reduced renal blood 
flow (7).

Testing for a drug of abuse is important, 
whether in the setting of mandatory pre-em-
ployment screening or as a part of a therapeu-
tic program for known drug abusers. However, 
both situations imply a high motive for cheating 
to pass the drug test. This explains the availabil-
ity of some adulterants in sale commercially for 
producing false-negative drug tests. Commer-
cial products like “Klear” and “Whizzies” con-
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tain potassium nitrite. This adulterant can suc-
cessfully mask the presence of THC (5). Other 
commercial adulterants like “stealth” contain 
hydrogen peroxide and peroxidase, thus interfer-
ing with immunochemical techniques either by 
disrupting an antigen-binding site or by interfer-
ing with the indicator reaction (5).

Direct observation of urine sample collection 
is the most effective measure to minimize the 
risk of sample adulteration, thus commonly used 
for testing among military personnel or in judi-
cial facilities (2). To date, minimal data in the lit-
erature have tackled the prevalence of adultera-
tion behavior in Egypt. This study aims to detect 
the prevalence of adulterants in urine samples 
arriving at the lab for drug of abuse testing and 
comparing the results between two groups; those 
who underwent a therapeutic experience and 
those who came for pre-employment testing.

MATERIALS AND METHODS

Study design:

A descriptive cross-sectional study.

Subjects:

The study sample consisted of 400 samples; 
divided into two groups. Group 1 comprised 
of 143 samples from patients who underwent a 
therapeutic program as in-patients and post-dis-
charge outpatients, patients fulfilled the criteria 
listed in the Diagnostic and Statistical manual-IV 
(DSM-IV) for diagnosis of drug dependence and 
abuse. The program took place in Cairo Univer-
sity Hospitals, psychiatry department. Patients 
were hospitalized for a detoxification period 
lasting for a maximum period of 1 week. For 1 
month, the patient is treated as an in-patient, then 
as an outpatient for six months to 1 year. The 
patients joined the MATRIX model for inten-
sive outpatient treatment program. This program 
is designed to establish a positive collaborative 
relationship with the patient, to teach cognitive-
behavioral therapy, to reinforce the positive be-
havioral changes, to provide corrective feedback 
when necessary and to regularly monitor drugs 
of abuse through urine testing.Once per week the 
patient attends a 1-day activity starting at 9:00 
am to 9:00 pm that includes reading and writing 
assignments, seminars, gymnasium, and group 

psychotherapy sessions of cognitive behavioral 
therapy and motivational incentives.

Group 2 included 257 samples from subjects 
who presented to the lab for a drug of abuse test-
ing as a pre-employment requirement.

Study methods:

Samples:

Acceptable samples had the following crite-
ria: from 10-100 ml urine in volume, voided in a 
clean, dry, labeled container without a preserva-
tive; all samples were voided under direct obser-
vation of a same-sex trained observer. According 
to the protocol of Substance Abuse and Mental 
Health Services Administration(7). The observer 
should keep eye contact with the sample at all 
times.

Analysis:

Sample validity: We measured pH using 
colored paper indicator (pH range 2-9 by 0.5 
increments) and specific gravity by test strips 
employing a pH indicator and the released hy-
drogen ions from an anionic polyelectrolyte 
in proportion to the number of cations present 
in the solution (Roche Combur 3 Test Strips). 
The creatinine level in urine was measured by 
modified Jaffe method COBAS C111 Automated 
Analyzer (Roche Diagnostics, Indianapolis, IN, 
USA). A creatinine concentration below the cut-
off of 20 mg/dl was considered as an indication 
of sample dilution.

Drug of abuse testing: the presence of tra-
madol, opiates, THC (11-Nor-9-carboxy-THC), 
barbiturates, benzodiazepines, cocaine and am-
phetamine employing immunochemical tech-
niques employing one of the following prin-
ciples, Homogeneous Enzyme Multiplied Im-
munoassay (EMIT), VIVA, Siemens (Siemens 
Medical Solutions USA, Inc. 51 Valley Stream 
Parkway Malvern, PA 19355, USA)and Fluores-
cence Polarization Immunoassay (FPIA) Abbott 
Architect i8000(Abbott Laboratories. Abbott 
Park, Illinois, USA)

Testing for adulteration:  Samples were 
testedwithin a maximum of 2 hours after 
void for peroxides and Nitrites, the main 
components of Stealth and Klear commer-



Urinary Adulterants and Pre-employment Testing 55
cial adulterants. The spot test protocol pre-
viously described was followed (4, 5). Chemi-
cals: The used chemicals were Potassium 
dichromate (Laboratoires Humeau 4 rue 
Képler - B.P. 4125, FRANCE), HCL (AD-
WIC, El-NASR pharmaceutical chemicals 
Co., Egypt), Potassium permanganate (Pro-
nalys AR, May and Baker Ltd Dagenham, 
England, Thermo-Fisher). Hydrogen perox-
ide (vol. 10, Luna for perfumes and cosmet-
ics, Egypt) and Nitrites (ADWIC, El-NASR 
pharmaceutical chemicals Co., Egypt) were 
included as positive controls. The used pro-
tocols are listed in table (4).
Statistical analysis

Quantitative data are summarized as mean 
± SD or median (25th-75th percentile). Quali-
tative data are presented as number (percent). 
Statistical analysis was run on statflex V6. The 
following online software was used for sample 
size calculation: http://www.surveysystem.com/
sscalc.htm.

RESULTS 

In this study, 400 samples were included in 
this study, the sample size calculated based on 
95% confidence with confidence interval 5%, as-
suming the addiction prevalence of 10% of the 
Egyptian population, based on published data(8).
Samples were received from two locations: 
Group 1: psychiatry clinic from known-drug 
addicts following a therapeutic program 143 
(35.6%) and Group 2: subjects coming for a pre-

employment drug of abuse testing 257 (64.4%).
In both, samples were tested for validity of the 
urine sample, by means of pH (Acidic: in 90% 
of the samples (n=361; mean± SD, 5.2±0.8), Al-
kaline 5 %(n=21; mean ± SD, 7.9±0.2), Neutral 
4.5% (n=18)), specific gravity 1019.7 (± 5.5) 
and creatinine (mean± SD 98.1±112.9).

Screening for peroxidase/hydrogen perox-
ide or nitrites was negative in subjects of both 
groups. Three samples out of the 257 sample 
of Group 2 showed creatinine below the cut-off 
for sample dilution; 14, 16 and 6 mg/dl, specific 
gravity of the 3 samples were 1005, 1005 and 
1003 respectively. In the three occasions, the 
samples were rejected, and the subjects were re-
called to provide another valid sample. Among 
Group 1, none of the samples was below the 
dilution cut-off. Collectively in both groups, 55 
samples tested positive for an illicit drug (preva-
lence rate: 13.7%). Among which 4.25% n=17 
showed combined positivity for both tramadol 
and THC, the most commonly abused drugs in 
order were THC 8.7% (n=35), Tramadol 7% 
(n=28), opiates 1% (n=4), Benzodiazepines 
0.75% (n=3) and Barbiturates 0.5% (n=2), all 
samples tested negative to Amphetamines and 
Cocaine. Among Group 1:  24.4% (n=35) of 
the samples were positive compared to 14.3% 
(n=37) in Group 2. Among Group 1: 17 (11.8%) 
of the samples were tramadol positive while only 
11 (4.4%) of samples of Group 2 showed posi-
tivity to the same drug. THC was the most com-
mon positive in the tested groups, 18 (12.5%) of 

Table 1: spot test for detection of adulteration, following the protocol by Dasgupta et al., 2002(1)

Adulterant Work protocol

P e r o x i d e s 
(Stealth)

Stock solution 2% potassium dichromate in distilled water, 2N hydrochloric acid 

Procedure

a- In a test tube add five drops of urine specimens using a transfer 
pipette

b- Add five drops of potassium dichromate reagent 

c- add two drops of HCL

Interpretation Intense blue color develops and fades with time approximately 2 
min if stealth is positive; no color develops if stealth is absent.

Nitrites the 
(Klear)

Stock solution 2% K permanganate in H2O, 2N HCL.

Procedure
a- In a test tube add 200µl of stock permanganate to 100 µl of 

urine.

b- Add two drops of HCL

Interpretation The test is positive when the pink permanganate turns colorless 
after adding HCL with effervescence.
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These standards were set to ensure the full re-
liability and accuracy of drug tests, to specify 
the drugs for which federal employees may be 
tested, to establish standards and procedures for 
periodic review of laboratories and criteria for 
certification and revocation of certification of 
laboratories to perform drug testing for Federal 
agencies as well as to layout the strict procedures 
to govern the chain of custody of specimens(3). 
The Egyptian labor law, article 216, states that a 
work establishment should commit to fulfilling 
a suitable Pre-employment medical check-up. 
However, no recommendations were issued to 
detail a protocol for screening for drugs based 
on this law, comparable to the published proto-
cols in the USA. This makes testing for a drug of 
abuse driven only by the employers’ preference 
and as a consequence drug of abuse testing be-
came a not widely exercised practice in Egypt. 
The previous reasons, can all explain why tam-
pering with a drug test might not be an evolved 
practice among Egyptians, and adulteration of a 
sample still follows the simple methods of add-
ing water to samples. 

The therapeutic program, however, showed 
no signs of adulteration, although some of the 
subjects tested positive for drugs of abuse. Ex-
plaining this could be based on the fact thatthe 
program creates an effective relationship be-
tween the psychiatrist and the patient that hin-
ders the deceit behavior.

This study showed prevalence rates of posi-
tive samples 13 .7%; this is comparable to the 
published prevalence in the general communi-
ty(3) or 10.7% among Egyptian security guards 
(13). In the current study, the most commonly 
used illicit drugs were cannabinoids, tramadol, 
opiates, benzodiazepine and barbiturates in or-
der, all cases were negative to amphetamine and 
cocaine. Compared to the report issued by the in 
2013 by the US Department of health and hu-
man services, marijuana (THC) was the most 
commonly used illicit drug accounting for 80.6 
percent of illicit drug use. While 19.4% abused 
drugs other than marijuana and 15.9% reported 
using both marijuana and other drugs3. In KSA, 
the abuse pattern is different, heroin is the most 
commonly abused drug, 48% abused heroin ei-

Group 1 compared to only 17 (6.6%) of Group 2. 
Opiates were detected in 4 (1.5%) of the Group 2 
while none tested positive in Group 1. positivity 
for Benzodiazepines and barbiturates were rare 
findings, 3(1.1%) and 2(0.7%) respectively and 
both cases detected in Group 2 (Table 2)

DISCUSSION

A quick search on Google for the English key-
words “beat a drug test” resulted in 49,200,000 
entries in 0.2 sec (6). Using the similar keywords 
in Arabic produced 736,000 entries; the top en-
tries were mostly medical websites conveying 
knowledge to physicians. Very few publications 
have tackled the issue of drug abuse in Egypt 
with no mention of the rate of adulteration. In 
this work, we aimed to explore whether the use 
of urinary adulterants is becoming a common 
practice in Egypt or not. Three out of 400 sam-
ples failed validity testing as being diluted while 
none of the samples showed traces of Nitrite 
and Peroxides, which are common constituents 
in commercially sold adulterants. In this study, 
subjects were observed during sample dona-
tion. This measure is resorted to because of its 
effectiveness in preventing sample adulteration. 
However, this made it difficult to judge the rate 
of adulteration behavior based on these results. 
Public Law 100-71 (July 11, 1987) required the 
United States Department of Health and Human 
Services (HHS) to publish Mandatory Guide-
lines that: establish comprehensive standards 
and procedures for laboratory drug testing to be 
applied for the Drug-Free Federal Workplace.

Table 2: Summary of the positive drugs among 
groups 1 and 2

Group 1 
(n=143)

N(%)

G r o u p 
2(n=257)N(%)

THC 18 (12.5) 17(6.6)

Tramadol 17 (11.8) 11(4.4)

opiates 0(0) 4(1.5)

Benzodiazepine 0(0) 3(1.1)

Barbiturates 0(0) 2(0.7)

Cocaine 0(0) 0(0)

Amphetamine 0(0) 0(0)
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ther alone or in combination with other drugs. 
Followed by 31% alcohol, 26% cannabis, and 
10% who abused stimulants (10). Publications 
have compiled evidence relating substance 
abuse to accidents, trauma, violence, stroke and 
perinatal complications (1,9,12). Thus, controlling 
the substance abuse through written protocol is 
currently highly recommended.
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اكتشاف اثر تخفيف عينات البول التي ترد الي المعمل من اجل اجراء فحص المخدرات

مها مباشر - دالياعنابه - هبا باز

تنتشرظاهرة غش عينات البول التي ترد إلى المعمل من أجل إجراء فحص المخدرات.  وتتباين طرق الغش من أبسطها 
وهو اضافه الماء أوالكلور أو الخل لها إلى إضافة مواد تجارية مصنعة خصيصًا لغرض إستخدامها في إفساد العينات 
وجعلها سلبية عند الفحص.  هدفت هذه الدراسة إلى فحص مدى إنتشارهذه الظاهرة بين العينات الواردة إلى المعمل 
من مجموعتين األولى لمرضى خاضعين للعالج السلوكي ضد االدمان والمجموعة الثانية أفراد قادمين إلجراء فحص 
ماقبل التعيين .  تم إكتشاف أثر تخفيف في ثالث عينات فقط  من المجموعة الثانية و لم تظهرأي عالمات غش في 
المجموعة األولى ، كما كانت التحاليل التي تم اجرائها إلكتشاف أثرالغش بالمواد التجارية سلبية في كلتا المجموعتين.  
هذا وكان الحشيش هوالمخدراإليجابي االشهرتاله الترمادول. توصي الدراسة بتفعيل المادة رقم ٢١٦  من قانون العمل 

عن طريق إنشاء مجموعة من التوصيات العيارية لفحص عينات البول الواردة بغرض عمل إختبارالمخدرات. 



SERUM OSTEOPONTIN AND CYTOKERATIN-18 IN CHRONIC 
HEPATITIS C PATIENTS
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ABSTRACT
Chronic hepatitis C is a global health problem; most patients are at risk for developing fibrosis and cirrhosis. Histological 

examination of liver biopsies is currently the gold standard for the detection of early liver damage, but there is a strong need 
for better noninvasive methods. The aim of this study was to evaluate the association between serum osteopontin (OPN) level, 
serum cytokeratin-18 M30 (CK-18 M30) neoepitope level and the histological severity of hepatic fibrosis in hepatitis C virus 
(HCV) induced patients. Subjects and methods: This study included 89 subjects, 70 with chronic hepatitis C virus infection, 
they were classified into 2 groups according to METAVIR fibrosis stage as follows: group I   (stage 2 or less was considered as 
mild liver fibrosis) included 50 patient, group II (stage 3 or more was considered as extensive fibrosis) included 20 patients and 
19 healthy matched age and gender as a control group. All subjects were submitted to the following: Thorough history taking, 
complete clinical examination, and serum concentrations of osteopontin and cytokeratin-18 M30 neoepitope were measured by 
enzyme linked immunosorbent assay (ELISA). The results revealed that there were high significant differences of OPN & CK-18 
M30 between patients and control (P<0.001). There was a high significant difference of OPN (P<0.001) & a significant differ-
ence of CK-18 M30 (P=0.02) when compared between mild fibrosis and extensive fibrosis groups. There was a high significant 
correlation   of serum OPN concentrations with severity of liver fibrosis degree (r=0.75, P<0.001), while the serum CK-18 M30 
concentrations  showed  a significant correlation (r=0.33, P=0.005). In ROC curve serum OPN at the cut-off point of 3.1 ng/
ml could discriminate mild from extensive fibrosis with sensitivity of 95%, serum CK-18 M30 at the cut-off point of 293 ng/ml 
could discriminate mild from extensive fibrosis with sensitivity of 70 %. Finally from obtained study, results showed that serum 
OPN levels was better than CK-18 M30 in identification the degree of hepatic fibrosis and could be used as a biomarker to as-
sess the stage of fibrosis in HCV patients which would help to reduce the number of liver biopsies.
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INTRODUCTION

Detection and quantification of hepatic fibro-
sis represents a longstanding challenge in hepa-
tology(15). With ongoing liver damage, fibrosis 
may progress to cirrhosis, predisposing to liver 
failure and primary liver cancer(18).

Assessment of liver fibrosis has become in-
creasingly important in order to make therapeu-
tic decisions, determine prognosis and to fol-
lowup disease progression. Osteopontin (OPN) 
is a phosphorylated acidic glycoprotein with a 
diverse range of biologic activities including cell 
adhesion, proliferation and migration(9) .OPN is 
a strong chemoattractive and pro-inflammato-
ry molecule, which is involved in a number of 
physiologic and pathologic events, e.g., angio-
genesis, apoptosis, inflammation, wound healing 
and tumor metastasis(6). OPN also induces extra-
cellular matrix accumulation by binding to type I 
collagen, fibronectin, and osteocalcin, contribut-
ing to tissue fibrotic process(21).

Cytokeratin-18 (CK-18) is a major inter-

mediate filament protein in liver cells and it is 
important for hepatocyte integrity(2). CK-18 is 
a substrate for caspases that are activated dur-
ing apoptosis. Fragmented CK-18 accumulates 
in apoptosing cells and then is released into the 
blood. Because many liver injuries increase he-
patocyte apoptosis, an ELISA for detecting cas-
pase-cleaved CK-18 was developed with M30, 
an antibody that recognizes a specific caspase 
cleaved CK-18 epitope(7).

Aim of the study:
It is to assess serum concentrations of osteo-

pontin and cytokeratin-18 M30 neoepitope in re-
lation to liver fibrosis in hepatitis C virus (HCV) 
patients.

SUBJECTS AND METHODS

This study was carried on Clinical Pathol-
ogy Department, Faculty of Medicine, Menoufia 
University Hospitals in collaboration with Hepa-
tology Medicine, National Liver Institute in the 
period between December 2013 to December 
2014. Written consents were obtained from all 
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subjects studied and the study protocol was ap-
proved by the ethics committee of the Faculty of 
Medicine, Menoufiya University.

This study included 89 subjects, 70 with 
chronic hepatitis C virus infection who were 
defined by presence of HCV-RNA by RT-PCR, 
they were not previously treated with any form 
of interferon alfa selected from the outpateint 
clinics of the National Liver Institute, Menoufia 
University and the pateints were classified into 
2 groups according to METAVIR fibrosis stage 
as follows: group I ( Stage 2 or less was consid-
ered as mild liver fibrosis) included 50 patient 
(28) males and (22) females And group II (stage 
3 or more was considered as extensive fibrosis) 
included 20 patients (12) males and (8) females 
and  the third group was of 19 healthy volunteers 
(10) males and (9) females as a control group 
who they are gender and age matched and they 
were with no previous history of liver diseases 
and were negative for HBV and HCV infections.

All individuals included in the study were 
subjected to the following: thorough history tak-
ing, complete clinical examination, and serum 
concentrations of osteopontin and serum cyto-

keratin-18 M30 neoepitope were measured by 
ELISA according to the protocol provided by the 
manufacturer (MyBioSource, San Diego, USA). 
The optical density was measured at 450 nm us-
ing a microplate reader. Sample collection: 4 ml 
of blood was withdrawn from the subjects under 
complete aseptic conditions. The samples were 
collected in plain vacutainer tube and left to clot 
for 10-20 minutes at room temperature. Samples 
were separated by fully centrifugation at 3000 
rpm for 20 minutes. Clear sera were separated 
and kept frozen at -80 until the time of the assay.

Analytical Statistics: Student test (t) was 
used to compare between two groups of normal-
ly distributed quantitative data, Mann-Whitney 
test for comparison between two groups not 
normally distributed, Spearman Correlation co-
efficient (r), diagnostic sensitivity, specificity, 
positive predictive value, negative predictive 
value, diagnostic accuracy and Receiver Opera-
tor Characteristic Curve (ROC curve) a graphic 
representation of the relationship between sensi-
tivity and specifity at different cutoff points for a 
diagnostic test(19).

RESULTSRESULTS
Table (1): Comparison between all groups as regard OPN and CK-18 M30

OPN
(ng ∕ ml)

Patients (N=70) Controls
(N=19)

Test of
significance

P- value

Mean ±SD

Median

Range

2.82 ± 1.40

2.21

0.98 – 5.75

Mann
Whitney U

6.40

<0.001

OPN
(ng ∕ ml)

Mild
Fibrosis N =

50

Extensive

Fibrosis  N = 20

Test of
significance

P- value

Mean ±SD

Median

Range

2.05±0.58

1.99

0.98 – 3.75

4.76±0.87

4.94

2.15 – 5.75

0.88 ± 0.20

0.98

0.55 – 1.11

t-test

15.23

<0.001

CK-18 M30
(ng ∕ ml)

Patients (N=70) Controls
(N=19)

Test of
significance

P- value

Mean ±SD

Median

Range

313.69± 68.39

290.50

221.5 – 513

t-test

4.98

<0.001

CK-18 M30
(ng ∕ ml)

Mild  Fibrosis
N = 50

Extensive
Fibrosis N = 20

Test of
significance

P- value

Mean ±SD

Median

Range

302.01±63.27

281.5

221.5 – 470

342.89±73.52

317.5

270 – 513

250.82±41.88

235.0

207.5 – 355

t-test

2.33

0.02

Table (2): Correlation between CK-18, OPN and fibrosis stage

Fibrosis stage

 r P value

OPN (ng ∕ ml) +0.75 <0.001

CK-18 M30 (ng ∕ ml) + 0.33 0.005

Table (1): Comparison between all groups as regards OPN and CK-18 M30
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RESULTS
Table (1): Comparison between all groups as regard OPN and CK-18 M30

OPN
(ng ∕ ml)

Patients (N=70) Controls
(N=19)

Test of
significance

P- value

Mean ±SD

Median

Range

2.82 ± 1.40

2.21

0.98 – 5.75

Mann
Whitney U

6.40

<0.001

OPN
(ng ∕ ml)

Mild
Fibrosis N =

50

Extensive

Fibrosis  N = 20

Test of
significance

P- value

Mean ±SD

Median

Range

2.05±0.58

1.99

0.98 – 3.75

4.76±0.87

4.94

2.15 – 5.75

0.88 ± 0.20

0.98

0.55 – 1.11

t-test

15.23

<0.001

CK-18 M30
(ng ∕ ml)

Patients (N=70) Controls
(N=19)

Test of
significance

P- value

Mean ±SD

Median

Range

313.69± 68.39

290.50

221.5 – 513

t-test

4.98

<0.001

CK-18 M30
(ng ∕ ml)

Mild  Fibrosis
N = 50

Extensive
Fibrosis N = 20

Test of
significance

P- value

Mean ±SD

Median

Range

302.01±63.27

281.5

221.5 – 470

342.89±73.52

317.5

270 – 513

250.82±41.88

235.0

207.5 – 355

t-test

2.33

0.02

Table (2): Correlation between CK-18, OPN and fibrosis stage

Fibrosis stage

 r P value

OPN (ng ∕ ml) +0.75 <0.001

CK-18 M30 (ng ∕ ml) + 0.33 0.005

Table (2): Correlation between CK-18, OPN and fibrosis stage

Table (3): Validity of  OPN and CK-18 M30 for differentiation between pateints

with liver fibrosis and the control group.

AUC Cutoff
point

Sensitivity Specificity PPV NPV Accuracy

OPN (ng ∕ ml) 0.98 1.13 95.7% 100% 100% 86.4% 96.6%

CK- 18 M30
(ng ∕ ml)

0.81 256.0 84% 68.4% 91% 54% 81%

AUC: area under curve PPV: positive predictive value

   NPV: negative predictive value

Table (4): Validity of OPN and CK-18 M30 for differentiation between mild and
extensive fibrosis

AUCCutoff
point

SensitivitySpecificityPPVNPVAccuracy

OPN(ng ∕ ml)0.983.195%92%82.6%97.8%92.9%

CK- 18 M30
(ng ∕ ml)

0.7029370%60%41.2%83.3%62.9%

AUC: area under curve PPV: positive predictive value

NPV: negative predictive value
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DISCUSSION

Fibrosis and cirrhosis of the liver are major causes of morbidity

and mortality worldwide and are associated with increasing economic and

social impact (22). Chronic infection with HCV is a leading cause of liver

related morbidity and mortality worldwide and predisposes to liver

fibrosis and end-stage liver complications (20) .

Fig (3): ROC curve of
OPN and CK-18 M30
for differentiate
between patients and
control: it revealed
that the best cut-off
level of OPN was 1.13
ng/ml with sensitivity
of 95.7%. While the
best cut-off level of
CK-18 M30 was 256
ng/ml with sensitivity
of 84 %.

Fig (4): ROC curve of
OPN and CK-18 M30
for differentiation
between mild fibrosis
and extensive fibrosis
groups: it revealed
that the best cut-off
level of OPN was 3.1
ng/ml with sensitivity
of 95%. While the best
cut-off level of CK-18
M30 was 293 ng/ml
with sensitivity of 70
%.
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Fig (3): ROC curve of OPN and CK-18 M30 for 
differentiate between patients and control: it 
revealed that the best cut-off level of OPN 
was 1.13 ng/ml with sensitivity of 95.7%. 
While the best cut-off level of CK-18 M30 
was 256 ng/ml with sensitivity of 84 %.

Fig (4): ROC curve of OPN and CK-18 M30 for differ-
entiation between mild fibrosis and extensive fi-
brosis groups: it revealed that the best cut-off 
level of OPN was 3.1 ng/ml with sensitivity of 
95%. While the best cut-off level of CK-18 M30 
was 293 ng/ml with sensitivity of 70 %.

DISCUSSION

Fibrosis and cirrhosis of the liver are major 
causes of morbidity and mortality worldwide 
and are associated with increasing economic and 
social impact(22). Chronic infection with HCV is 
a leading cause of liver related morbidity and 
mortality worldwide and predisposes to liver fi-
brosis and end-stage liver complications(20).

In the present study, it was found that median 
OPN levels were higher in patients than healthy 
controls (2.21 ng/ml vs 0.98 ng/ml respectively; 
P<0.001). The mean plasma OPN concentration 
of individuals with extensive fibrosis (fibrosis 
degree≥3) was highly significant than that with 
mild fibrosis (fibrosis degree ≤2) (4.76±0.87 vs. 
2.05±0.58 ng/ml, respectively; P<0.001). The 
serum OPN concentrations were highly signifi-
cantly correlated with severity of liver fibrosis 
degree (r=0.75, P<0.001). The ability of serum 
OPN as a biomarker to discriminate the sever-
ity of fibrosis was assessed by ROC curve. Se-
rum OPN at the cutoff point of 3.1 ng/ml could 
discriminate mild (stage 1, 2) from extensive 
fibrosis (stage 3, 4) with an area under ROC 
curve (AUC) of 0.98, sensitivity of 95%, speci-
ficity of 92%. These findings were agreed with 
Huang et al., who mentioned that there were 
high significant differences were noted in the 
mean plasma OPN levels between subjects with 
extensive fibrosis and those with mild fibrosis 

(P<0.001(9). The correlation between the plasma 
OPN levels and the severity of liver fibrosis de-
gree was noted (r=0.945, P<0.001). Patouraux et 
al., also reported that the serum OPN level cor-
related strongly with fibrosis (r = 0.61, P<0.001). 
The area under the ROC curve in patients with 
chronic hepatitis C to estimate advanced (F≥3) 
fibrosis with the serum OPN level was 0.81(17). 
Matsue et al., mentioned that serum OPN lev-
els were remarkably increased from F0 through 
F4 in a progressive manner and the differences 
were highly significant (P < 0.001) between each 
group. The data were highly correlated with the 
degree of hepatic fibrosis. In ROC curve for the 
discrimination of F1/F2 from F3/F4, the AUC of 
serum OPN was 0.99(14). Furthermore, circulat-
ing OPN level is characterized as an excellent 
predictor of cirrhosis in patients with hepatitis B 
infection(23). Overall, it was observed that, OPN 
level in liver, adipose tissue and serum is corre-
lated with fibrosis in patients with alcoholic liver 
disease. The gained results were explained by 
that OPN is a key component of the extracellular 
matrix (ECM) that is associated with the fibrotic 
process during tissue remodeling(4). OPN is dra-
matically upregulated both at mRNA and protein 
levels during the pathogenesis of hepatic fibrosis 
and in other inflammatory processes(14). Activat-
ed hepatic stellate cells are mainly responsible 
for the increased expression and synthesis of 
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OPN during fibrogenesis and the increased OPN 
induces collagen type I production(13).

In the present study, it was found that serum 
CK-18 M30 levels were higher in patients com-
pared to healthy controls ( 313.69± 68.39 ng/ml 
vs. 342.89±73.52, respectively; P<0.001).  The 
serum CK-18 M30 levels are higher in extensive 
fibrosis group compared to mild fibrosis group 
(342.89±73.52 ng/ml vs. 302.01± 63.27 ng/ml, 
respectively; P<0.001). The serum CK-18 M30 
concentrations significantly correlated with se-
verity of liver fibrosis degree (r=0.33, P=0.005). 
Serum CK-18 at the cut-off point of 293 ng/ml 
could discriminate mild (stage 1,2) from exten-
sive fibrosis (stage 3,4) with an area under ROC 
curve (AUC) of 0.70,  sensitivity of 70%, speci-
ficity of 60 %.

These results were comparable with Jazwin-
ski et al., they reported that median CK-18 M30 
levels were higher in CHC patients compared 
to controls (P<0.001). They also reported that 
fibrosis stage was associated with increasing se-
rum CK-18 M30 levels (P= 0.015)(10). Bantel et 
al., studied the apoptotic marker CK-18 M30 in 
the serum, low levels of CK18 M30 were detect-
able in the control group, and in contrast patients 
with different grades of disease activity revealed 
considerably elevated levels of casepase gen-
erated fragment CK-18 which agreed with this 
study. But no correlation was found between 
caspase activity and stage of fibrosis in contrast 
to this study which showed significant correla-
tion between caspase activity and grade of liver 
fibrosis(2).

Cavalgia et al., in their study showed a cor-
relation between CK-18 M30 and liver fibrosis 
(r = 0.329; P = 0.0126)(5). Abdel Haleem et al., 
showed that serum levels of CK-18 M30 are 
higher in liver disease than the healthy controls 
(P<0.01) and the highest serum CK-M30 levels 
were observed in patients with severe liver fibro-
sis. It was found also a statistically significant 
correlation between the serum levels of CK-18 
M30 and fibrosis (P<0.01) which agreed with 
this study(1).

These results also agreed with Kowerda et 
al., study which showed that median serum lev-
els of CK-18 M30 was higher in patients than 

control (P<0.001) and was associated with liver 
fibrosis(P<0.001)(11). Papatheodoris et al., stud-
ied CK-18 M30 as a marker for disease severity 
in CHC infection. The serum levels of CK-18 
M30 in patients are higher than the control group 
and  highly significant correlation between se-
rum levels of CK18 M30 and fibrosis grading 
(P<0.001). It has a good diagnostic accuracy for 
differentiating patients with advanced fibrosis 
than patients with minimal fibrosis AUC (0.74). 
This study showed that CK-18 levels are higher 
in patients with CHC infection and serum levels 
of CK-18 M30 were positively correlated with 
the fibrosis stage in patients with chronic HCV 
which in turn support the correlation between 
caspase activation and apoptotic cell death in 
the development of liver fibrosis in patients with 
chronic hepatitis C(16). Apoptosis is programmed 
cell death initiated by many stimuli leading to re-
sorption and shrinkage of cells(16). Apoptosis has 
long been recognized as a key feature in chronic 
liver diseases(8). CK-18 is an intermediary fila-
ment protein, expressed in hepatocytes, which 
is proteolytically cleaved during liver damage. 
The resultant CK-18 fragments are released by 
hepatocytes and can be detected in the serum(3). 
Patouraux et al., evaluated OPN and total cyto-
keratin-18 levels in alcoholic liver disease, and 
mentioned that OPN and total cytokeratin-18 ar-
eas under the ROC curve that estimated signifi-
cant fibrosis was 0.89 and 0.83, respectively(17). 
Finally it was concluded that serum OPN levels 
was better than CK-18 in identification the de-
gree of hepatic fibrosis and could be used as a 
biomarker to assess the stage of fibrosis in HCV 
patients which would help to reduce the number 
of liver biopsies.
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األستيوبونتين والسيتوكيراتين 18 فى مصل المرضى المصابين بالفيروس الكبدى سى
جيهان كمال السعيد – جمال يوسف أبو رية – رشا ابراهيم نور الدين -  أيمن السباعى غريب

التهاب الكبد الوبائى المزمن هو مشكتة صحية عالمية. معظم المرضى هم فى خطر تليف وتشمع الكبد. الفحص النسيجى لعينات 
الكبد هو حاليا المعيار الذهبى للكشف عن تليف الكبد فى وقت مبكر. ولكن هناك حاجة قوية لطرق أفضل غير غازية. وكان الهدف من 
هذه الدراسة تقييم العالقة بين مستوى األستيوبونتين والسيتوكيراتين 18 م30 فى المصل وشدة التليف الكبدى النسيجى فى فيروس التهاب 
الكبد الوبائى (سى)، طرق البحث: شملت هذه الدراسة 89 شخصا، 70 شخصا مصابون بااللتهاب الكبدى الفيروسى المزمن سى، وأنها 
صنفت فى مجموعتين وفقا للميتافير كما يلى: المجموعة األولى: (المرحاة 2 أو أقل كما يعتبر تليف الكبد معتدل) وشملت المجموعة 50 
مريضا، وتضمنت المجموعة الثانية (المرحلة 3 أو أكثر ويعتبر تليف واسع النطاق) 20 مريضا و19 من األشخاص األصحاء كمجموعة 
التاريخ المرضى والفحص  ضابطة متوافقة مع مجموعة المرضى من حيث العمر والنوع. وقد خضعت كل المجموعات لالتى: أخذ 
السريرى الكامل، وتركيزات مصل مستوى األستيوبونتين والسيتوكيراتين 18 م30 وتم قياسهم بواسطة طريقة االليزا. وأظهرت النتائج 
وجود ارتفاع ذو داللة احصائية فى مستويات األستيوبونتين والسيتوكيراتين 18 م30 بين المرضى الذين يعانون من تليف الكبدمقرنة مع 
مجموعة التحكم. ويوجد هناك ارتفاع ذو داللة احصائية فى مستوى األستيوبونتين وارتفاع ذو داللة احصائية فى مستوى  السيتوكيراتين 
18 م30 مقارنة بين المرضى الذين يعانون من تليف الكبد المعتدل. كان هناك عالقة طردية ذات داللة احصائية لتركيز  السيتوكيراتين 
18 م30. كما أظهرت الدراسة فى منحنى الروك الخاص باألستيوبونتين أن النقطة الفاصلة 3.1 نانوجرام/مل يمكن أن تميز التهاب 
الكبد الخفيف من المتقدم مع حساسية %95،  أما للسيتوكيراتين 18 م30 فى النقطة الفاصلة 293 نانوجرام/مل يمكن أن تميز تليف 
الكبد الخفيف من المتقدم مع حساسية %70. وأخيرا من الدراسة التى تم الحصول عليها، أظهرت النتائج أن مستوى األوستيوبونتين كان 
أفضل من السيتوكيراتين 18 م30 فى تحديد درجة التليف الكبدى، ويمكن استخدامها بمثابة العالمات البيولوجية لتقييم مرحلة التليف فى 

المرضى المصابون بااللتهاب الكبدى الفيروسى سى التى من شأنها أن تساعد على تقليل عدد خزعات الكبد.   


	1
	2
	3
	4
	5
	6
	7
	8
	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8

	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8
	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8


	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8
	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8

	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8
	مؤتمر
	1
	2
	3
	4
	5
	6
	7
	8






