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Abstract 

 
         The present work was carried on forty patients with type II diabetes of variable durations 
of the disease . They were selected from Internal Medicine Department, Sayed, Galal Al-Azhar 

University Hospital. They were 18 males and  22 females and their age ranged from 41 to 65 

years.   Twenty normal volunteer subjects were selected as a control group ( 9 males and 11 
females and  their age ranged from 45 to 65 years). 

         A full clinical evaluation was done. Labaratory investigations were also performed that 

included measurement of plasma fasting and postprandial glucose, urea, creatinine, alanine 

amino transferase (ALT), aspartate aminotransferase  (AST) , bilirubin (total and direct), ANA, 
iron, ferritin, insulin ( fasting and postgrandial as well as hepatitis markers  (HbsAg and 

HCVAb). Liver biopsy was taken for assessment of hepatic tissue iron concentration and  

histologic assessment. The results revealed that there is a significant difference between cases 
with type II diabetes and normal  control as regarding insulin level (P<0.05). Also a significant 

relation was noted between high fasting insulin level and increased body mass index  (BMI) 

especially above 30 . Also cases with type II diabetes with steatosis or steatohepatitis had 

significantly higher fasting insulin level than cases without ( P<0.05). Our results showed that 
there is a significant high hepatic iron concentration, serum ferritin and serum fasting insulin in 

patients compared with control group (P<0.05). Also there is a significant increase in HIC and 

serum ferritin among cases with longer duration of diabetes, together with significant increase 
in steatosis and steatohepatitis among those cases. In addition, elevated serum ferritin in female 

cases were of high significance (P<0.01) in comparison to significant elevation in male cases 

[P<0.05], this may be explained by the fact  that females have higher BMI than males. 
 

Introduction 
 

         Type II diabetes is one of the 

metabolic conditions associated with high 
rate of insulin resistance and is frequently 

associated with increased serum ferritin 

level (Kaye et al., 1993). In addition 
Mendler et al., 1999 described the 

association of hepatic iron overload, 

steatosis and presence of one or more 

components of insulin resistance syndrome 
Bonara et al., 1998 suggested the role of 

insulin resistance in the development of 

hepatic iron. Iron overload, steatosis and 
increased serum ferritin level. Hepatic 

steatosis is known to be associated with 

insulin resistance. Iron accumulation may 

also appear to be associated with insulin 
resistance (Fernandez et al., 1998). The 

mechanism whereby insulin resistance 

would  induce  alterations in iron 
metabolism remains to be elucidated 

(Vigano et al., 2000). One of the most 

interesting questions now is the nature of 
the relationship between hepatic steatosis 

and iron overload (Macdonald et al., 1999). 

The aim of this work was to study the 

relationship between hepatic iron and type 
II diabetes mellitus. 

 

Patients And Methods 
         The  present work was conducted on 

forty patients with type II diabetes of 
variable durations of the disease selected 

from internal medicine department at Sayed 

Galal - Al-Azhar University Hospital  (18 
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males and 22 females, age ranged from 41 

to 65 years) and twenty normal subjects as 

a control group (9 male and 11 females, 
with age ranged from 45 to 65 years ). 

 

All are subjected to: - 

(1) Full clinical history. 
(2) Full clinical evaluation: to assess the 

general condition and to exclude other 

diseases e.g. chronic liver diseases, 
anemias, malignancy. 

(3) Laboratory investigations: - 

o Fasting & P.P plasma glucose. 

o Renal function tests: serum urea 
and creatinine. 

o Liver function tests:  - serum 

alanine aminotransferase (ALT).       

- serum aspartate aminotransferase 
(AST). 

      - serum bilirubin (total and direct). 

4- Hepatitis markers: HbsAg, HCV-Ab,  

5. ANA. 
6- Serum iron level. 

7- Serum ferritin level. 

8-Serum insulin level: fasting and 
postprandial.  

9-Liver biopsy: 

 -a) Histopathologic assessment. 

 -b)Assessment of hepatic iron concent-
ration[HIC]

 

 

Results  
 

Table (1): Comparison between diabetics and control group for serum iron, hepatic iron 

concentration serum ferritin and serum fasting insulin. 

 
Lab. Investig. Range Diabetic Control T P 

Serum  
Iron 

Range  48.9 - 163 51 - 86 1.47 > 0.05 

X ± SD 83.02 ± 35.72 60.75 ± 12.81   

Hepatic  
Iron 

Range  622 - 1801 432 - 844 2.24 < 0.05 

X ± SD 1012 ± 392.58 636 ± 164.11   

Serum  
Ferritin 

Range  30 - 720 30 - 190 1.95 < 0.05 

X ± SD 281.86 ± 288.79 93.83 ± 72.09   

Fasting  

Insulin  

Range  3 - 122 5 - 30 2.19 < 0.05 

X ± SD 49 ± 40.32 20.67 ± 12.23   

      

- There was no statistical significant difference between diabetics and control groups for  serum 

iron. 

- Diabetics showed a significant high levels of hepatic iron, ferriton and fasting serum insulin in 

comparison to control group. 
 

Measurement Units: 

- Serum insulin : mlU/ml. 
- Serum iron :  mcg./dL. 

- Serum ferritin: ng/ml. 

- HIC: mcg/g. dry weight. 
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Table (2): Comparison between diabetics and control group in studied variables: - 

 
Variables Diabetics Control X2 P 

 

Biochemical marker 

No % No  %   

      

Serum iron > 160 4 10 0 0   

  160  36 90 20 100 2.14 > 0.05 

Serum ferritin  

In  M > 501 

      

9 50 0 0   

 501 9 50 9 100 7.94 < 0.001 

In F > 223.5 

 223.5 

6 27 0 0   

16 73 11 100 3.19 > 0.05 

Histopathology 

Steatosis                      

 

      

-ve 17 42.5 15 75   

 +ve 23 57.5 15 25 15.66 < 0.05 

Steatohepatitis                

- ve 

+ve 

31 77.6 20 100   

9 22.4 0 0 32.3 < 0.001 

       

Fasting insulin level 

> 22  
      

23 57.5 6 30   

 22 17 42.5 14 70 4.04 < 0.05 

- There was no significant difference between diabetics & control group in the number of 

individual with abnormal serum iron level. 

- 50% of male diabetics had elevated serum ferritin in contrast to 0% in control group with high 

significant difference. 
- The number of diabetic with steatosis and steatohepatitis was significantly higher in patients 

than the control group. 

- The number of diabetics with elevated fasting insulin was significantly higher than the control 
group. 

   N.B.:  M = Male,      F= Female. 

 

Table (3): Correlation between duration of  the disease and hepatic iron concentration and 

serum ferritin level. 

 
Variables Cases with duration  

> 5 years 

Cases with duration  

 5 years 

T P 

Hepatic iron 

Mean ± SD  

100g. 63 ± 463.66 785.58 ± 311.09 2.11 < 0.05 

Serum ferritin 

Mean ± SD 

304.75 ± 210.66 172.58 ± 113.05 2.01 < 0.05 

There was a  significant increase in hepatic iron concentration and serum ferritin level among 
diabetics with longer duration of the disease. 

 

Table (4): Relation between duration of the disease and steatosis or steatohepatitis. 

 
Variables  Cases with steatosis 

or steatohepatitis 

Free cases T P 

Mean ± SD of duration 

(years)  

9.17 ± 5.51 1.5 ± 0.17 2.56 < 0.01 

Cases with steatosis or steatohepatitis had longer duration of the disease than free cases with 

highly significant difference. 
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Table (5): Correlation  between fasting insulin level and body mass index (BMI) 
Fasting insulin  BMI 

 > 30 ≤ 30 

> 22 20 3 

 22 3 14 

X2  5.83  

P < 0.05  

- There was significant correlation between fasting insulin level and increased BMI.  

 

Table (6): Correlation between fasting insulin level and HIC (hepatic iron concentration) 

and serum ferritin level. 
Correlation  Coefficient correlation Significant 

Fasting insulin and HIC + 0.35 < 0.05 

Fasting insulin & serum ferritin + 0.33 < 0.05 

There was significant positive linear correlation between fasting insulin level and both HIC and 

serum ferritin. 

 

Table (7): Relation between fasting insulin level and steatosis and steatohepatitis  
Variable  Cases with steatosis or 

steatohepatitis 

Free cases T P 

Mean ± SD of fasting 

insulin level  

53.17 ± 43.18 23 ± 22.16 1.95 < 0.05 

Cases with steatosis or steatohepatitis had significant higher fasting insulin levels than cases 

without. 
 

Discussion 
 

         Patients with type II diabetes mellitus 

are known to have insulin resistance which 
is associated with many defects as iron 

overload, steatosis and obesity (Raven, 

1998). Increased HIC and serum ferritin are 
clear indicators of iron overload while 

increased serum fasting insulin is a known 

evidence of insulin resistance (Haffner et 

al., 1992). In the present study, the results 
showed that there is a significant difference 

(P< 0.05) between cases with type II 

diabetes and control group as regard fasting 
insulin level (Table 2). This is supported by 

Bonora et al.,1998 who stated  that the 

prevalence of insulin resistance in type II 

D.M is (83.9%). Also, a significant correl-
ation was noted between high fasting 

insulin level and increased BMI (above 30 

indicating obesity), denoting an association 
with insulin resistance (Knobler et al., 

1999). Also, in the present work, 23% of 

patients with type II diabetes had steatoh-
epatitis and 57% of them had steatosis  (of 

all with steatosis or steatohepatitis, 85% 

were obese with BMI > 30), this is 

supported by Batman and Scheuer, 1985 

who stated that steatohepatitis was found in 

24.2% of diabetic patients, study of Sanyal 
et al., 2001  also showed the association of 

non alcoholic steatohepatitis [NASH] with 

insulin resistance and mitochondrial abno-
rmalities in the present work, results show-

ed also that cases with type II D.M. with 

steatosis or steatohepatitis had significant 

higher fasting insulin level than cases  with-
out  steatosis  or  steatohepatitis   (P<0.05), 

(Table7). This observation is supported by 

Marchesini et al., 1999, who stated also, 
that non-cirrhotic patients with non-alcoh-

olic fatty liver disease have significantly 

higher fasting insulin levels as well as 

greater index of beta cell dysfunction and a 
greater index of insulin resistance. 

         In the present work, results showed 

that there is significant difference between 
diabetics and controls regarding HIC, 

serum ferritin and fasting insulin; all are 

elevated in diabetics  with P< 0.05. Also, 
there is a significant increase in HIC and 

serum ferritin among diabetics with longer 

duration of the disease, together with a 

significant increase in steatosis and 
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steatohepatitis among those diabetics. 

These results supported by Vigano et al., 

2000  who demonstrated that elevated 
serum ferritin concentration and hepatic 

iron concentration (HIC) and steatosis in 10 

patients with poorly controlled type II 

diabetes .Of them 80%  had steatosis with 
mild necroinflammatory activity. After one 

year of glycemic control, steatosis decrea-

sed (in 30% of patients), serum ferritin 
level decreased in all patients, while HIC 

decrease in 5 patients of 6 who accept a 

second liver biopsy.  

         In this study, it is also noted that, the 
longer the duration of the disease, the more 

increase in fasting insulin level (the sign of 

IRS). In addition, elevated serum ferritin in 
diabetics females were of high significance 

(p< 0.01) in comparison to diabetic males 

(p < 0.05). This may be explained by the 
fact that females have higher BMI (which 

was found to has higher fasting insulin 

levels with p < 0.05) than males. 

         The mechanism whereby insulin 
resistance would induce alteration in iron 

metabolism remains to be elucidated 

(Vigano et al., 2000). One of the most 
interesting questions now is the nature of 

the relationship between hepatic steatosis 

and iron overload. There are several 
possibilities; iron accumulation could result 

in steatosis, hepatic steatosis could lead to 

iron accumulation. Both iron overload and 

steatosis may be distinct consequences of 
another factor (propably insulin resistance), 

and finally, hepatic iron overload and 

steatosis may be unrelated but occurring 
together coincidentally (MacDonald et al., 

1999). Hepatic steatosis is known to be 

associated with insulin resistance, while 

iron accumulation may also appear to be 
associated with insulin resistance 

(Fernandez et al., 1998). The most likely 

explanation seems to be that the same 
factors that lead to hepatic steatosis also 

resulted in iron accumulation (MacDonald 

et al., 1999). 
 

Conclusion 
 

         This study showed that there are 

significant correlations between degree of 

insulin resistance (increased fasting insu-

lin), iron overload (increased HIC and seru-

m ferritin), and presence of hepatic steatosis 

and steatohepatitis. All are correlated with 
increased BMI. So, the insulin resistance 

syndrome may be the thread that links 

hepatic iron overload and steatosis. 
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 سبة الحدٌد فً الكبد فً النىع الثانً من مرضى البىال السكرين
 

محمد عبد  -* هانً أبى زٌد  -* عبد المنعم براك -*  محمىد مىسى بازٌد 

 العسٌس

 عبد الاله أبى سرٌع -فهمً 

 غة تنْن االصىش -انكًْْاء انحٌّْح انطثْح  -* عايحانثاغنح انقغى 
 

ين ًجٌه عذّذج، ًين أحذز يا ذى  شض انثٌال انغكشُ ّؤشش عهَ األّطي

 .اكرشافو ذأشْش ىزا انًشض عهَ أّط انحذّذ

ّط انحذّذ ّرى فِ انجغى فِ أععاء كصْشج تصٌسج يركايهح ًنكن أتشص ًأىى ىزه أ

 .األععاء ىٌ انكثذ
اننٌع انصانِ ين  جشٍ ىزا انثحس تغشض قْاط نغثح انحذّذ فِ انكثذ فِ يشظَأ

 .ٌع األكصش انرشاساً ًانزُ ّرًْض تًقاًيح األنغٌنْنيشض انثٌال انغكشُ ًىٌ انن

يشّعاً ين يشظَ انثٌال انغكشُ ين اننٌع  04قذ أجشٍ ىزا انثحس عهَ ً

شخصاً ين األصحاء  04عنح ًكزنك  04 – 04انصانِ ذشاًحد أعًاسىى يا تْن 

عنح ًقذ ذى اخرْاسىى جًْعاً ين  04-04 كًجًٌعح يقاسنح ذشاًحد أعًاسىى تْن

ددّن عهَ قغى األيشاض انثاغنح تًغرشفَ تاب انشعشّح انجايعِ، ًقذ ذى أجشاء انًرش

  -:يا ّهِ نكم ينيى

 .خز انراسّخ انًشظِ ًأجشاء انفحص اإلكهْنْكَأ ·
 .ْاط انغكش تانذو صائًاً ًتعذ اإلفطاسق ·

 .ْاط األنغٌنْن تانذوق ·

 .تانذو[ ذ انثشًذْن انًاعك نهحذّ] ذّذ ًنغثح انفشذْن حْاط نغثح انق ·

 .نضًّاخ انكثذ ًانصفشاءأ ·

 .الئم انفْشًعاخ انكثذّح ًاألجغاو انًعادج نهحايط اننًٌُد ·

 .ظائف انكهًَ ·

 ًقْاط نغثح انحذّذ تيا ًقذ ( ىغرٌنٌجْاً )خز عْنح ين انكثذ شى فحصيا نغْجْاً أ 

- :وضحت النتائج اآلتًأ ·
قشانيى األصحاء اسذفاعاً رً دالنح ع نغثح انحذّذ تكثذ يشظَ انثٌال انغكشُ عن أاسذفا ·

 .إحصائْح

سذفاع نغثح انفشذْن تانذو تًشظَ انثٌال انغكشُ عن أقشانيى األصحاء اسذفاعاً رً دالنح ا ·

 .إحصائْح

جٌد ذشحى تانكثذ ًانرياب كثذُ ذشحًِ تنغثح كثْشج تًشظَ انثٌال انغكشُ ذفٌق ً ·
 .انيى األصحاء ذفٌقاً رً دالنح إحصائْحشأق

ٌد عالقح غشدّح تْن اسذفاع نغثح انحذّذ تانكثذ ًانفشذْن تانذو تًشظَ انثٌال جً ·

 .انغكشُ ًاسذفاع يقاًيح األنغٌنْن تنفظ انًشظَ
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جٌد عالقح تْن اسذفاع انحذّذ تانكثذ ًحذًز ذشحى أً انرياب كثذُ ذشحًِ تًشظَ ً ·

 .انثٌال انغكشُ

 : هذه النتائج على تدلو

تًشظَ انثٌال انغكشُ اننٌع انصانِ فِ أّط انحذّذ ذأشْشا  أشْش يقاًيح األنغٌنْنذ ·

 .ّؤدُ إنَ صّادج نغثح انحذّذ تانكثذ

حرًانْح ًجٌد عالقح تْن يقاًيح األنغٌنْن ًصّادج نغثح انحذّذ تانكثذ تحذًز انرشحى ا ·

 .تانكثذ ًاالنرياب انكثذُ انرشحًِ

 

  

 


