
 
 

 
 

       
 

 
                                                 

 

GENDER IMPACT ON INSULIN LIKE GROWTH FACTOR 1(IGF
MARKERS IN IRAQI PATIENTS WITH MULTIPLE SCLEROSIS

*,1Fadwa Ghassan, 2Dr. Sarwer Jamal Al

1Al-Mustansiriyah University, 
2Sulaimai University,

  

ARTICLE INFO                                          ABSTRACT
 

 

Objective
multiple sclerosis (MS) patients and compare between the studied parameters before and 
Design
interferon inj. I inj./
S.GPT,
Results
[9.50 ng/dl], while it showed an increased level in male [10.22 ng/dl] , but with similar levels (p> 0.05),
The mean of IGF
post-treatment groups [
and 7.39 ng/ml, respectively) in the two group
no significant difference. In contrast, the controls demonstrated a gradual increase of Vit D. serum level 
(27.83 and 30.77ng/ml, respectively) in the male and female groups, Such difference was
≥ 0.05). In the post
(11.27 vs. 10.99 ng/ml).Neither SGOT nor SGPT showed a significant variation between the two groups of 
pre-treatment MS patient
control groups for male and female respectively,  and the post treatment  group of MS patients also not 
observed and difference between male and female (29.92 vs. 30.17, respe
in uric acid serum level (p
mg/dl, respectively). As well as, in post
between mal
the uric acid serum level in male (4.41 md/dl) and in female (4.47 mg/dl) and there was no significant 
difference between them
between male and female groups in pre
as, in post
female 
serum level in male (160.5 md/dl) and in female (177.14 mg/dl) and there was no significant difference 
between them
Conclusions:
as a potential therapeutic biomarker.
provide novel methods with the potential to further dissect the genetic
causing the observed differences between women and men with MS.
 

Copyright © 2016, Fadwa Ghassan et al. This is an open access article distributed under the Creative Commons Att
use, distribution, and reproduction in any medium, provided the original work is properly cited.
 
 
 

 
 

INTRODUCTION 
 

Multiple sclerosis (MS) is a de-myelinating disease
the insulating covers of nerve cells in the brain
are damaged (National Institute of Neurological Disorders and 
Stroke, 2015). This damage disrupts the ability of parts of the 
nervous system to communicate, resulting in a range of
and symptoms, including physical, mental, and sometimes 
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ABSTRACT 

Objective: To  investigate  the gender impact on  serum   IGF-1, Vit. D and other clinical parameters in 
multiple sclerosis (MS) patients and compare between the studied parameters before and 
Design: Thirty Iraqi newly diagnosed patients with MS and follow them after one month of treatmen
interferon inj. I inj./week) and compare the results with 20 healthy  control.  Serum IGF
S.GPT, Total Cholestrol and Uric acid were measured. 
Results: In MS patients, The serum IGF-1 demonstrated a lowest level in the female subjects of control 
[9.50 ng/dl], while it showed an increased level in male [10.22 ng/dl] , but with similar levels (p> 0.05),
The mean of IGF-1 also shown no significant difference between female and male MS patients in pre or 

treatment groups [33.7o vs. 37.46 , 19.22 vs. 21.50 respectively].Similar Vitamin D serum levels( 7.59 
and 7.39 ng/ml, respectively) in the two groups of pre-treatment patients (Male and Female), and therefore, 
no significant difference. In contrast, the controls demonstrated a gradual increase of Vit D. serum level 
(27.83 and 30.77ng/ml, respectively) in the male and female groups, Such difference was
≥ 0.05). In the post-treatment patients also, was no significant difference between male and female patients 
(11.27 vs. 10.99 ng/ml).Neither SGOT nor SGPT showed a significant variation between the two groups of 

treatment MS patients for male and for female, although a similar level of SGPT was observed in the  
control groups for male and female respectively,  and the post treatment  group of MS patients also not 
observed and difference between male and female (29.92 vs. 30.17, respe
in uric acid serum level (p≥ 0.05) between male and female groups in pre
mg/dl, respectively). As well as, in post-treatment MS patient, no significant difference was observed 
between male and female groups (4.92 and 4.72 mg/dl, respectively).
the uric acid serum level in male (4.41 md/dl) and in female (4.47 mg/dl) and there was no significant 
difference between them. There was no significant difference in total cholestrol serum level (p
between male and female groups in pre-treatment patients (175.38 and 181.94 mg/dl, respectively). As well 
as, in post-treatment MS patients there was no significant difference was observed between male and 
female groups (170.92 and 170.0 mg/dl, respectively).The control group show that the total cholesterol 
serum level in male (160.5 md/dl) and in female (177.14 mg/dl) and there was no significant difference 
between them. 
Conclusions: The observed increase in IGF-I in patients treated with IFN
as a potential therapeutic biomarker.MS, occur more frequently in women. Emerging technologies might 
provide novel methods with the potential to further dissect the genetic
causing the observed differences between women and men with MS. 
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brain and spinal cord 

of Neurological Disorders and 
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, and sometimes  
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psychiatric problems (Coles et al
Reingold, 1996). Specific symptoms can include double 
vision, blindness in one eye, muscle weakness, trouble 
with sensation, or trouble with coordination.
several forms, with new symptoms either occurring in isolated 
attacks (relapsing forms) or building up over time (progressive 
forms).[5]Between attacks, symptoms may disappear 
completely; however, permanent neurological problems often 
remain, especially as the disease advances
2012). IGF-1is an important factor for  preventing the 
depletion of mature oligodendrocy
early recovery from demyelination 
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Neurohormones such as GH and IGF-I are involved in the 
neuroreparative processes in multiple sclerosis (MS). Low 
level of GH was noticed in MS patients with severe attacks, 
age is the main factor driving IGF-I levels (MS prognosis) 
(Gironi, 2013). Vitamin D affecting both the incidence and the 
severity of MS. High levels of vitamin D shows a protective 
effect against Ms development (Gironi, 2013). Vitamin D has 
beneficial effects in experimental autoimmune 
encephalomyelitis and a therapeutic potential for MS.  Genes 
associated with vitamin D are critical susceptible genes for MS 
(Rotstein et al., 2015). Oxidative and nitrosative stress 
(O&NS) considered as the causative agents in the pathogenesis 
of Alzheimer's and Parkinson's disease, multiple sclerosis, 
chronic fatigue syndrome, schizophrenia and depression. 
O&NS, cause proteins, lipids and DNA damage. Chronic 
O&NS effects include inhibits palmitoylation resulting in 
composition changes of the lipid membrane, high membrane 
permeability and reduced fluidity, leads to alteration 
intracellular signal transduction, receptor dysfunction and high 
neurotoxicity level (Garvin, 2015). 
 

MATERIAL AND METHODS 
 
The study was done in (SHAR 400 BED Hospital) between 
(July 2015- May 2016). Thirty Iraqi MS patients; aged (20 -50) 
years. The medical history was taken. All patients had been 
already diagnosed and the diagnosis had been confirmed 
according to The 2010 McDonald Criteria for Diagnosis of 
MS. For comparison with twenty apparently healthy subjects 
with no inflammation, no infection, non diabetic, non 
hypertensive, no chronic diseases, non smokers, non drinking 
with normal healthy subjects. Patients samples were taken 
before treatment and after one months of treatment (Beta-
interferon injection one per week). Serum insulin like growth 
factor-1, Vit D, Liver function test, total cholesterol and uric 
acid were measured. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Statistical Analysis 
 
Data were analyzed using General Linear Model (GLM) in 
SAS program (2010) to investigate the effect of treatments 
(pretreatment, post treatment and control), the effect of sex  
and age within treatment on cholesterol,  SGOT, SGPT, Uric 
acid, IGF-1 and  Vit. D. SPSS-21 (Statistical Packages for 
Social Sciences- version 21) and Microsoft Office Excel 
(Microsoft Office Excel for windows; 2010) were also used to 
conduct the Figures. Means were compared by using least 
significant difference (LSD) while Fisher exact test was used 
to compare the differences among proportions because when 
25% of the cells have expected counts less than 5. Chi-Square 
may not be a valid test and the alternative test is Fisher exact 
test. As such case was found in the present data, hence this test 
was used to compare the difference between proportions for all 
cases.  Pearson Correlation Coefficients were estimated for all 
groups. P< 0.05 considered statistically significant (SAS, 2010 
and Costello et al., 2011) ROC curves have been widely 
accepted as the standard method for describing and comparing 
the accuracy of radiologic imaging and other medical 
diagnostic tests (Metz et al., 1986; Zhou, 2002). 

 
RESULTS 
 
The serum IGF-1 demonstrated a lowest level in the female 
subjects of control [9.50 ng/dl], while it showed an increased 
level in male [10.22 ng/dl] , but with similar levels (p> 0.05),as 
shown in Table (1). The mean of IGF-1 also shown no 
significant difference between female and male MS patients in 
pre or post-treatment groups [33.7o vs. 37.46, 19.22 vs. 21.50 
respectively], Figure (1) Table (1). The MS patients showed 
similar Vitamin D serum levels (7.59 and 7.39 ng/ml, 
respectively) in the two groups of pre-treatment patients (Male 
and Female), and therefore, no significant difference.  
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Table 1. Comparison among means of IGF-1 according to sex in different groups 
 

Subjects Gender 
IGF-1 

Control Pre-treatment Post-treatment 

 

Male 10.22±1.83 33.70±5.81 19.22±2.15 
Female 9.50±0.93 37.46±4.51 21.50±2.66 
P-value 0.49 0.38 0.43 
ANOVA Probability > 0.05 (not significant) 

 

 
 

Figure 1. Serum level of IGF-1 in pre and post treatment compare with control 



In contrast, the controls demonstrated a gradual increase of Vit 
D. serum level (27.83 and 30.77ng/ml, respectively) in the 
male and female groups. Such difference was not significant (P 
≥ 0.05), (Table 2) and Figure (2). In the post-treatment patients 
also, was no significant difference between male and female 
patients (11.27 vs. 10.99 ng/ml), Table (2) and Figure (2). It 
was found that, neither SGOT (Table 3) nor SGPT (Table 4) 
showed a significant variation between the two groups of pre-
treatment MS patients (25.33 IU/L) for male and (27.06 IU/L) 
for female, although a similar level of SGPT was observed in 
the  control groups (26.17 vs. 26.168 IU/L) for male and 
female respectively,  and the post treatment  group of MS 
patients also not observed and difference between male and 
female (29.92 vs. 30.17, respectively). Table (4) shown, no 
significant difference (P ≥ 0.05) in SGPT between male (23.0 
IU/ L) and female (24.78 IU/L)   for pre-treatment MS 
patients.In post-treatment MS patients also, no significant 
diffrance between male and female groups (28.0 vs. 29.17 
IU/L, respactivly). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Healthy control group behaved in a similar manner in the 
patients. It showed slightly increased GPT serum level in 
female compared to male (26.43 and 20.67 IU/L, respectively), 
(Table 4 & Figure 4). No significant difference in uric acid 
serum level (p≥ 0.05) between male and female groups in pre-
treatment patients (4.3 and 4.42 mg/dl, respectively) as shown 
in Table (5). As well as, in post-treatment MS patient, no 
significant difference was observed between male and female 
groups (4.92 and 4.72 mg/dl, respectively) as shown in Table 
(5). The healthy control group show that the uric acid serum 
level in male (4.41 md/dl) and in female (4.47 mg/dl) and there 
was no significant difference between them as shown in Table 
(5) & Figure (5). There was no significant difference in total 
cholestrol serum level (p≥ 0.05) between male and female 
groups in pre-treatment patients (175.38 and 181.94 mg/dl, 
respectively). As well as, in post-treatment MS patients there 
was no significant difference was observed between male and 
female groups (170.92 and 170.0 mg/dl, respectively) as 
shown in Table (6).  
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Table 2. Comparison among means of Vit.D according to sex in pre and post treatment compare to control 
 

Subjects Gender 
Vit. D ng/ml 

Control Pre-treatment Post-treatment 

 

Male 27.83±1.20 7.59±0.69 11.27±0.79 
Female 30.77±2.72 7.39±0.57 10.99±0.58 
P-value 0.31 0.51 0.66 
ANOVA Probability > 0.05 (not significant) 

 

 
 

Figure 2. Serum level of Vit.D according to sex in pre and post treatment compare with control 
 

Table 3. Comparison among means of SGOT according to sex in pre and post treatment compare with control 
 

Subjects Gender 
SGOT(IU/L) 

Control Pre-treatment Post-treatment 
Male 26.17±2.48 25.33±2.09 29.92±2.07 
Female 26.28±1.68 27.06±1.34 30.17±0.89 
P-value 0.55 0.38 0.12 
ANOVA Probability > 0.05 (not significant) 

 
Table 4. Comparison among means of SGPT in pre and post treatment compare with control 

 

Subjects Gender 
SGPT(IU/L) 

Control Pre-treatment Post-treatment 

 

Male 20.67±2.49 23.00±2.65 28.00±2.47 
Female 26.43±2.41 24.78±1.64 29.17±2.25 
P-value 0.24 0.42 0.62 
ANOVA Probability > 0.05 (not significant) 
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Figure 3. Serum level of SGOT in pre and post treatment compare with control 

 

 
 

Figure 4. Serum level of SGPT in pre and post treatment compare with control 
 

Table 5. Comparison among means of S.Uric acid according to sex in pre and post treatment compare to control 
 

Subjects Gender 
S.Uric acid (mg/dl) 

Control Pre-treatment Post-treatment 

 

Male 4.41±0.14 4.30±0.16 4.92±0.15 
Female 4.47±0.11 4.42±0.06 4.72±0.12 
P-value 0.47 0.41 0.17 
ANOVA Probability > 0.05 (not significant) 

 

 
 

Figure 5. Serum level of Uric acid according to sex in pre and post treatment compare to control 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Fig.7. Roc curve Analysis for pre treatment patients and control 
 
The control group show that the total cholesterol serum level in 
male (160.5 md/dl) and in female (177.14 mg/dl) and there was 
no significant difference between them as shown in Table (6).  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ROC curve result showed that the Vit D and IGF have 
excellent sensitivity (100%) and specificity (100%). These 
results are not unexpected because there is no overlap between 
the values of patients and control for each of Vit.D and IGF-1. 
In such case, the maximum value of vit D in the patients will 
represent the cutoff point as shown in demographic Table (7) 
because the patients showed a deficiency in Vit.D. On the 
contrary, the elevated level of IGF-1 was shown in the patients 
so, the maximum values of control represent the cutoff points 
shown in demographic Table (7). Concerning the other 
markers the overlap was existed so the ROC curve method is 
the best method to estimate the cutoff point that can be used 
for the diagnosis of the patients. As the sensitivity and 
specificity were excellent for Vit D and IGF-1, these two 
markers will considered the best for the diagnosis. The 
comparisons among other markers depend on the area under 
curve showed there was no significant difference.  

 
DISCUSSION 
 
The present study design to investigate the impact of gender on 
the investigated parameters (IGF-1, Vit.D, SGOT, SGPT, uric 
acid, total cholesterol). The present study showed that the 
mean of  serum IGF-1 shown no significant difference between 
female and male MS patients in pre or post-treatment groups 
while it was the least among female of the control group in 
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Table 6. Comparison among means of cholesterol according to sex in pre and post treatment compare to control 

 

Subjects Gender 
Total cholesterol (mg/dl) 

Control Pre-treatment Post-treatment 

 

Male 160.50±7.06 175.83±5.08 170.92±4.14 
Female 177.14±7.86 181.94±6.72 170.00±4.87 
P-value 0.58 0.2 0.88 
ANOVA Probability > 0.05 (not significant) 

 

 
 

Figure 6. Difference in serum level of Uric acid according to sex in pre and post treatment and control 
 

Table 7. Demographic table of ROC analysis 
 

Parameter Sensitivity 95%CI Specificity 95%CI Cut off point 

Vit D 100.0 88.4 - 100.0 100.0 83.2 - 100.0 ≤13.4 
IGF-1 100.0 88.4 - 100.0 100.0 83.2 - 100.0 >15.5 
Cholesterol 63.3 43.9 - 80.1 55.0 31.5 - 76.9 >166 
SGOT 86.6 69.3 - 96.2 10.0 1.2 - 31.7 ≤31 
SGPT 86.7 69.3 - 96.2 20.0 5.7 - 43.7 ≤32 
Uric acid 50.0 31.3 - 68.7 55.0 31.5 - 76.9 ≤4.2 

 



compare to male. Recent study reports the beneficial effects of 
a systemic delivery of insulin-like growth factor-1 (IGF-1) in 
suppressing autoimmune diseases. This new finding suggests a 
novel approach for toning down the immune system so that in 
a disease like MS, destruction of myelin can be slowed down 
or even halted (Zhou, 2002). Insulin-like growth factor-1 (IGF-
1) is of considerable interest because it is not only a potent 
neuroprotective trophic factor but also a survival factor for 
cells of the oligodendrocyte lineage and possesses a potent 
myelinogenic capacity (Chesik et al., 2007). Similar Vitamin 
D. serum level in the two groups of pre-treatment patients 
(Male and Female), and therefore, no significant difference. In 
contrast, the controls demonstrated a gradual increase of Vit D. 
serum level in the male and female groups.For post-treatment 
patients also, was no significant difference between male and 
female patients. Multiple sclerosis (MS) is universally found to 
be more prevalent in women than men.  
 
This has led to extensive studies of differences in the immune 
system or nervous system between women and men, which 
might be caused by the effects of gonadal hormones, genetic 
differences, and different environmental exposures and modern 
lifestyle in men and women (Hanne et al., 2013). There was no 
significant difference in total cholestrol serum level between 
male and female groups in pre-treatment patients. As well as, 
in post-treatment MS patients there was no significant 
difference was observed between male and female groups.The 
control group show that the total cholesterol serum level in 
male and there was no significant difference between them. 
Dyslipidemia can potentiate inflammatory processes at the 
vascular endothelium, lead to the induction of adhesion 
molecules, and the recruitment of monocytes. Associations 
between dyslipidemia and increased inflammation are well 
established in conditions such atherosclerosis, cardiovascular 
disease, metabolic syndrome and obesity (Pugliatti, 2002). 
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