Bulletin of Environment, Pharmacology and Life Sciences
Bull. Env. Pharmacol. Life Sci., Vol 3 [8] July 2014: 102-108
©2014 Academy for Environment and Life Sciences, India
Online ISSN 2277-1808

Journal’s URL:http://www.bepls.com

CODEN: BEPLAD

Global Impact Factor 0.533

Universal Impact Factor 0.9804

ORIGINAL ARTICLE

Assessment of lipid profile, SGOT, SGPT and Alkaline
Phosphatase and Diet History in patients with diabetes in
Hamedan, North-Western Iran

Ahmadi, R
Department of Physiology, Islamic Azad University, Hamedan Branch, Hamedan, Iran
E-Mail: drrahahmadi@yahoo.com

ABSTRACT

Diabetes is among the common disorders in Iran. The aim of this study was to assess the lipid profile, SGOT, SGPT and
alkaline phosphatase and diet history in patients with diabetes in Hamedan, North-Western Iran. This was a
retrospective cross-sectional study conducted on type I and Il diabetic patients (from newly diagnosed to severe stage)
who admitted to hospital or medical centers in Hamedan, during 2007-2009. Personal questionnaire, food frequency
questionnaire and face to face interview were used to collect the data. The data was analyzed using Chi-square test and
one-way ANOVA. The frequency of type 2 diabetes was significantly higher than type 1 diabetes (p<0.001). The frequency
of type 1 or 2 diabetes was higher in females than males (p<0.05). Mean age of patients was higher in type Il diabetic
patients than type I diabetic patients (p<0.001). Meat daily intake was significantly higher than standard minimum
required intake in patients with diabetes (p<0.001). Results also show that vegetable daily intake in patients with
diabetes type I was significantly lesser than minimum required amount (p<0.001). Serum triglyceride and urea level was
significantly higher in patients with diabetes compared with control group (P<0.01 and P<0.001, respectively). In
conclusion, Hamedan, North-Western Iran, is facing a considerable growth of diabetes may resulting partly from diet
pattern, requiring adopting immediate preventing measures to control this growth.
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INTRODUCTION

Diabetes is the most common metabolic disease in the world and the number of people suffering diabetes
is overwhelmingly increasing. According to the global estimates of world health organization, prevalence
of diabetes among adults (20-79 years) is 6.4%, affecting 285 million adults, in 2010, and will increase to
7.7% and 439 million adults by 2030. Between 2010 and 2030, there will be a 69% increase in numbers
of adults with diabetes in developing countries [1]-[3]. Epidemiologic studies indicate diverse
distribution of diabetes in Iran. Studies show that the prevalence of diabetes in Isfahan (central part of
Iran) among adults (35 years or older) is 7-8 % and in Yazd (central part of Iran) is 16.3% and in
Booshehr (southern part of Iran) is 13.6 [4]. The prevalence of type 2 diabetes is considerably higher in
the Islamic Republic of Iran than other developing countries [5]. A number of underlying causes,
including age, gender, diet, lack of physical activity, underlying diseases, genetic factors and family
history, pregnancy and smoking contribute to development of diabetes [6]. Overweight and obesity are
major risk factor for diabetes [7]. Moreover, diet is one of the most important factors contributing to
development of diabetes [8]. Global studies indicate that western dietary pattern plays an important role
in incidence and progression of diabetes [9]. Compliance of appropriate and healthy dietary pattern
characterized by high consumption of fruits and vegetables, whole grain, fish and poultry and decreased
consumption of red meat, processed food, sugar-sweetened beverages plays an important role in
management and prevention of diabetes [10], [11]. Lipid disorders are also the main manifestation of
diabetes that ultimately leads to long term complications and damage to various body organs [12], [13].
There is also association between diabetes and plasma urea and creatinine levels [14]. The studies also
show that diabetes development can impair liver and the heart muscle cells by which may influence levels
of serum glutamate oxaloacetate transaminase (SGOT), serum glutamate pyruvate transaminase (SGPT),
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alkaline phosphatase (ALP) and creatine kinase (CK) [15]. Despite all the studies, the factors leading to
diabetes has always been a mystery and still not fully understood. According to high prevalence of
diabetes in Iran, and also existing controversies on data resulting from previous studies in Iran,
particularly in Hamedan (North- Western Iran), this study aims to assess the lipid profile, SGOT, SGPT and
alkaline phosphatase and diet history in patients with diabetes in Hamedan, North-Western Iran.

MATERIALS AND METHODS

This was a retrospective cross-sectional study conducted on type I and II diabetic patients (from newly
diagnosed to severe stage) who admitted to hospital or medical centers in Hamedan, during 2007-2009.
Data collection methods were questionnaire and interviewing which was designed by the project
researchers according to previous studies [3], [4], [16]-[19]. We used also personal information standard
questionnaire including questions about personal variables (age, sex, patients’ education and job and
parent’s education and job). The questionnaire reliability was assessed by repeated test and correlation
coefficient was more than 0.9. Patients’ usual dietary intakes were assessed by means of 168-items food
frequency questionnaire (FFQ) which could estimate the last year dietary intake. This questionnaire was
along with three dimension standard portion size of each food item designed according to Willett method
[20] . Patients were asked to report each food item consumption frequency according to consuming in
day, week and month or year pattern [21]. The reproducibility of this FFQ was previously assessed by a
group of 132 patients who answered questions twice with a year interval [22]. For assessment of lipid
profile, SGOT, SGPT, alkaline phosphatase activity and serum levels of creatinine and urea in patients with
diabetes, data from laboratory results (before treatment and receiving drug) were obtained and
categorized based on fasting blood glucose (FBS) concentration: FBS in the range of 115 to 180 mg/dl was
considered as diabetic and FBS higher than 180 mg/dl as severe diabetic condition. To statistically
analyze the data, chi-square and one-way analysis of variance were used. All analyses were performed
using the Statistical Package for Social Sciences software version 19 (SPSS Inc., Chicago, IL, USA). Game’s-
Howell test was used as post hoc. An alpha level less that 0.05 was accepted as statistical significant.
The ethical considerations pertaining to all research participants were carefully regarded.

RESULTS
Table 1 indicates demographic information of patients with diabetes type I and Il in Hamedan.

Table 1: Demographic information of patients with diabetes type I and II in Hamedan.

. Type Il diabetes Type I diabetes
Variables (n=449) (n=171)
Age (Mean+SD) (years)

men 74.51+16.94 55.31+16.99

women 58.55+10.94 55.37+16.79
Sex (%)

male 36.53 38.02

female 63.47 61.98
Education (%)

illiterate 23.6 4.6
primary school 38.5 41

secondary school 13.4 27.5
diploma degree 18.8 13.5
associate degree 1.8 4.6
bachelor degree 3.9 8.8

According to the results of this study, type Il diabetes frequency was significantly higher than type I
diabetes (P<0.05). Our findings also show that the number of female patients was significantly more than
male patients (p<0.001). Mean age in both sexes of type II diabetic patients was significantly higher than
type I diabetes (p<0.001). It is shown that most diabetic patients are poorly educated. It is also indicated
that parents educational levels were highly illiterate or primary school (87.74% of fathers and 92.2% of
mothers (in diabetes [), and 59.14% of fathers and 62.58% of mothers (in diabetes 1I)). Figure I also
indicates the age range in patients with diabetes, according to which, type I diabetes was observed mostly
in the age range of 16 to 30 years old and type Il diabetes was observed mostly in the age range of 46 to
60 years old.
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Figure 1. Age range in patients with diabetes type I and type II in Hamedan.

Table 2 represents means of different food groups daily intake in type I diabetes in men and women
before diabetes diagnosis and treatment.

Table 2: Means of different food groups daily intake in type I diabetes

in Men

in Women

Food Groups (Servings+SD) P-value (Servings+SD) P-value
Dairy 2.74%£1.26 N.S 2.96%1.26 N.S
Fruits 1.86%3.49 <0.001 2.83+1.86 N.S
Vegetables 2.01+1.02 <0.001 2.16+1.02 <0.001
Meat 6.75+2.54 <0.001 6.27+2.54 <0.001
Cereals 6.39+1.38 N.S 5.92+1.38 N.S

The data are indicated as Mean+SD. P-values are expressed in comparison with
minimum required daily intake ( are not appeared in the table: for more information
refer to “Suggested Servings from Each Food Group” (American Heart Association)).

N.S. represents no significant difference.
Results show that vegetable daily intake in both sex was significantly lesser than standard minimum
required amount (p<0.001). Besides, meat daily intake in both sex, and also fruits daily intake in men are
significantly higher than standard minimum required amount (p<0.001). There was no significant
difference in other dietary parameters.

Table 3 represents means of different food groups daily intake in type Il diabetes in men and

women .

Table 3: Means of different food groups daily intake in type II diabetes

in Men

in Women

Food Groups (Servings+SD) P-value (Servings+SD) P-value
Dairy 2.35+1.15 N.S 2.32+0.95 N.S
Fruits 2.33+1.23 N.S 2.64+1.45 <0.001
Vegetables 2.34+1.24 N.S 2.78+3.57 N.S
Meat 7.22+2.32 <0.001 6.30+1.95 <0.001
Cereals 6.39+1.38 N.S 5.92+1.38 N.S

The data are indicated as Mean+SD. P-values are expressed in comparison with minimum
required daily intake ( are not appeared in the table: for more information refer to
“Suggested Servings from Each Food Group” (American Heart Association)). N.S.
represents no significant difference.
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Results show that mean meat daily intake in both sex and also mean fruit intake in women was
significantly higher than minimum required intake in patients with type Il diabetes in Hamedan
(p<0.001). There was no significant difference between other food groups. For assessment of lipid profile,
SGOT, SGPT, alkaline phosphatase activity and serum levels of creatinine and urea in patients with
diabetes, obtained data from laboratory results (before treatment and receiving drug) were compared
with control groups ;i.e., the data of healthy subjects with corresponded age and sex. The results indicated
that serum triglyceride level was significantly higher in patients with diabetes (both type I and type II)
compared with control group (P<0.01). Serum urea level was also significantly higher in patients with
diabetes (both type I and type II) compared with control group (P<0.001). Alkaline phosphatase activity
was lower in patients with diabetes type I compared to control group (Tables 4-6: In all tables the data
are indicated as Mean#SD and P-values are expressed compared with control. N.S. represents no
significant difference).

Table 4: Serum triglyceride (TG) , cholesterol (Chol), HDL and LDL in diabetic (D) and severe diabetic
(SD) patients compared with control group.

TG(X+SEM) P Chol(X+SEM) P HDL(X+SEM) P LDL(X+SEM)
Groups
(mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control 132.5+12.8 193.649.1 40+1.1 100+1.1
D 198.8+14.1 <0.01 204+45.6 N.S 42.78+5.13 N.S 80.68+26.32
S.D 212.1+17.8 <0.01 207.5+6.9 N.S 41+3.94 N.S 87.85+18.19

Table 5: Serum glutamate oxaloacetate transaminase (SGOT), serum glutamate pyruvate
transaminase (SGPT) and alkaline phosphatase (ALP) in diabetic (D) and severe diabetic (SD)
patients compared with control group.

SGPT(X+SEM) P SGOT(X+SEM) P ALP(X:SEM) P
Groups
(u/L) (u/L) (u/L)
Control 23.1+2.5 23.3+2 214.9+16.7
D 25.4+2.1 N.S 24.4+1.9 N.S 175+9.9 <0.05
S.D 27+2.6 N.S 23.7+2.1 N.S 223+16.6 N.S

Table 6: Serum urea and creatinine in diabetic (D) and severe diabetic (SD) patients compared with
control group.

Urea(XtSEM) P Creat(X*SEM) P
Groups
(mg/dI) (mg/dI)
Control 20+1.15 0.978+0.089
D 32.85+8.91 <0.001 0.964+0.037 N.S
S.D 40+14.89 <0.001 0.988+0.054 N.S
R. Ahmadi

DISCUSSION
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According to the results the prevalence of type Il diabetes was more than type I in our study population.
There are other studies showing the increasing global trend of diabetes prevalence and incidence [4],
[23]-[25], with emphasis on higher prevalence of type Il diabetes than type I, especially in Iran [26], [27].
The result of our study also indicated that the number of type I and II female diabetic patients was more
than male. This is in accordance with other global reports [28]-[29]. However, contrary to our study,
there are two studies conducted in Spain and Portugal showing that diabetes mellitus prevalence was
significantly higher in men than women [30], [31]. Our results showed that most of type I and II diabetic
patients are poorly educated. There are also other studies showing that poor educated people are facing
28% increased risk of diabetes mellitus. In other words, lower socioeconomic level has been associated
with a poorer health and higher incidence of chronic disease and diabetes [32]-[34]. In contrast to our
study, there are studies suggesting that type II diabetes is more prevalent among those with high socio-
economic position in middle- and low-income countries [35]-[38]. Lower socio-economic status may
bringing about higher stressful life [39] contributing to diabetes development [40], [41]. Our findings also
showed that mean vegetable consumption in people with type I diabetes in both sexes was lesser than
standard level. Moreover, in diabetes type [ and II, meat consumption in both sexes was higher than the
minimum standard intake. Global studies indicate that healthy diet plays important role in prevention
and management of diabetes [10], [11]. There are also studies showing that diets rich in fibers such as
vegetables, apple, barley and seeds have an effective role in blood glucose management in diabetic
patients. There are some studies suggesting that fruit may be differentially associated with diabetes
compared with vegetables [42], [43]. A plausible biological mechanism to explain the beneficial effect of
quantity of fruit and vegetable intake on type Il diabetes is via the low energy and high fiber content of
fruit and vegetable and their ability to reduce the overall energy content of the diet. It has previously been
demonstrated that those who consume the highest quantity of fruits and vegetables in comparison with
low consumers have a lower risk of weight gain [44], [45], a major risk factor for diabetes [46]. There are
studies indicating that the high intake of processed meat is associated with a higher risk of type II
diabetes development compared with no intake of processed meat [47]. A large meta-analysis also
suggests that both processed meat and unprocessed red meat are associated with higher risk of diabetes;
however, the association of processed meat and incident diabetes was considerably stronger than for
unprocessed red meat [48]. Our findings also showed that serum triglyceride and urea levels were higher
in patients with diabetes type I and I, and alkaline phosphatase activity was lower in patients with type I
diabetes. In line with our findings, there are studies demonstrating the higher serum levels of free fatty
acids in patients with diabetes [49], which in turn, contributes to insulin resistance [50] resulting in
diabetes development. Chronic hyperlipedemia is the main manifestation of diabetes that ultimately leads
to long term complications and damage to various body organs [12], [13]. Studies have shown that
postprandial triglyceride levels is significantly higher in diabetic patients compared with non-diabetic
individuals [51]. On the other hand, diabetes is the most common cause of kidney failure, which in turn, is
followed by increased plasma urea and creatinine levels [14]. Although studies show that increased glucose
levels occurring in diabetes may influence levels of SGOT, SGPT and alkaline phosphatase activity [15],
we did not observe significant change in SGOT, SGPT levels in patients with diabetes in our study,
however, there was a significant decrease in alkaline phosphates only in diabetic and not sever diabetic
patients. This is the issue required to be investigated precisely in future studies to determine whether
there are changes in transaminase enzymes and other enzymes including alkaline phosphatatse and
creatine kinase in patients with diabetes.

CONCLUSION

Occurrence of diabetes was more common in females than males and of type 2 diabetes was more
common than type 1 diabetes. Higher meat consumption in dietary pattern was observed in patients with
diabetes. Increased serum triglyceride and urea level was also common in patients. Conclusively,
Hamedan, North-Western Iran, is facing a considerable growth of diabetes may resulting partly from diet
pattern, requiring adopting immediate preventing measures to control this growth.

ACKNOWLEDGEMENTS

This paper was extracted from the research titled “Study on Serum Triglyceride, Cholesterol, HDL, LDL,
FBS, BUN and Creatinine level, Aspartate Amino Transferase and Alanine Amino Transferase Activity and
Associated Epidemiological Factors in Type 1 and Type 2 Diabetic Patients in Hamadan” granted by
Deputy of Research Affairs, Islamic Azad University, Hamedan Branch, Iran.

R. Ahmadi

REFERENCES

BEPLS Vol 3 [8] July 2014 106 [Page ©2014 AELS, INDIA



11.

12.

13.

14.

15.

16.

17.

18.
19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Shaw JE, Sicree RA, Zimmet PZ. (2010). Global estimates of the prevalence of diabetes for 2010 and 2030.
Diabetes Res Clin Pract. ;87(1):4-14.

Ginter E, Simko V. (2012).Type 2 diabetes mellitus, pandemic in 21st century. Adv Exp Med Biol. ;771:42-50.
Al-Amer RM, Sobeh MM, Zayed AA, Al-Domi HA. (2011).Depression among adults with diabetes in Jordan: risk
factors and relationship to blood sugar control. ] Diabetes Complications. ;25(4):247-52.

Larijani B, Zahedi F. (2002).EPIDEMIOLOGY OF DIABETES MELLITUS IN IRAN. journal of diabetes and metabolic
disorder. ;1(7).

Haghdoost AA, Rezazadeh-Kermani M, Sadghirad B, Baradaran HR. (2009).Prevalence of type 2 diabetes in the
Islamic Republic of Iran: systematic review and meta-analysis. East Mediterr Health ].15(3):591-9.

American Diabetes Association.(2007). Diagnosis and classification of diabetes mellitus. Diabetes Care. ;30 Suppl
1:542-7.

Koh-Banerjee P, Wang Y, Hu FB, Spiegelman D, Illett WC, Rimm EB. Changes in body weight and body fat
distribution as risk factors for clinical diabetes in US men. Am ] Epidemiol 2004;159:11509.

Lazarou C, Panagiotakos D, Matalas AL. The role of diet in prevention and management of type 2 diabetes:
implications for public health. Crit Rev Food Sci Nutr. 2012; 52(5):382-9.

Li D. Effect of the vegetarian diet on non-communicable diseases. ] Sci Food Agric. 2014; 94(2):169-73.

. Esposito K, Kastorini CM, Panagiotakos DB, Giugliano D. Prevention of type 2 diabetes by dietary patterns: a

systematic review of prospective studies and meta-analysis. Metab Syndr Relat Disord. 2010;8(6):471-6.
Kastorini CM, Panagiotakos DB. Dietary patterns and prevention of type 2 diabetes: from research to clinical
practice; a systematic review. Curr Diabetes Rev. 2009;5(4):221-7.

Garcia-Caballero M, Reyes-Ortiz A, Martinez-Moreno JM, Toval-Mata JA. Glycemicand lipid metabolic disorders in
diabetic and non-diabetic patients bmi &It; 35 or &gt; 35 before gastric bypass. Nutr Hosp. 2014;29(5):1095-102
Muller M], Pirlich M, Balks HJ, Selberg O. Glucose intolerance in liver cirrhosis: role of hepatic and nonhepatic
influences. European Journal of Clinical Chemistry and Clinical Biochemistry 1994; 32: 749-58.

Kelein R. Recent development in the understanding and management of diabetic retinopathy. Medical Clinics of
North America. 1988; 72: 1415-37.

Evliyaoglu O, Kibrisli E, Yildirim Y, Gokalp O, Colpan L.(2011). Routine enzymes in the monitoring of type
2 diabetes mellitus. Cell Biochem Funct. ;29(6):506-12.

Mannucci E, Dicembrini I, Lauria A, Pozzilli P. Is glucose control important for prevention of cardiovascular
disease in diabetes? Diabetes Care. 2013;36 Suppl 2:5259-63.

Amidu N, Owiredu WK, Alidu H, Sarpong C, Gyasi-Sarpong CK, Quaye L. (2013). Association between metabolic
syndrome and sexual dysfunction among men with clinically diagnosed diabetes. Diabetol Metab Syndr. ;5(1):42.
Ali O. Genetics of type 2 diabetes. World ] Diabetes. 2013;4(4):114-23.

Elmarakby AA, Sullivan ]JC. Relationship between oxidative stress and inflammatory cytokines in diabetic
nephropathy. Cardiovasc Ther. 2012 b;30(1):49-59.

WCW. Nutritional epidemiology. 2 ed, editor. New York: Oxford University Press; 1998.

Lopez-Garcia E, Schulze MB, Fung TT, Meigs ]B, Rifai N, Manson JE, et al. Major dietary patterns are related to
plasma concentrations of markers of inflammation and endothelial dysfunction. Am ] Clin Nutr.
2004;80(4):1029-35.

Mirmiran P, Esfahani FH, Mehrabi Y, Hedayati M, Azizi F. (2010).Reliability and relative validity of an FFQ for
nutrients in the Tehran lipid and glucose study. Public Health Nutr. ;13(5):654-62.

Wilke T, Ahrendt P, Schwartz D, Linder R, Ahrens S, Verheyen F. [Incidence and prevalence of type 2 diabetes
mellitus in Germany: an analysis based on 5.43 million patients]. Dtsch Med Wochenschr. 2013;138(3):69-75.
Rathmann W, Giani G. Global prevalence of diabetes: estimates for the year 2000 and projections for 2030.
Diabetes Care. 2004;27(10):2568-9; author reply 9.

McKeown NM, Meigs ]B, Liu S, Wilson PW, Jacques PF. Whole-grain intake is favorably associated with metabolic
risk factors for type 2 diabetes and cardiovascular disease in the Framingham Offspring Study. Am ] Clin Nutr.
2002;76(2):390-8.

Tohidi M, Harati H, Hadaegh F, Mehrabi Y, Azizi F. (2008). Association of liver enzymes with incident type 2
diabetes: A nested case control study in an Iranian population. BMC Endocr Disord.;8:5.

27. Amini M, Afshin-Nia F, Bashardoost N, Aminorroaya A, Shahparian M, Kazemi M. (1997).Prevalence and risk
factors of diabetes mellitus in the Isfahan city population (aged 40 or over) in 1993. Diabetes Res Clin Pract.
1997;38(3):185-90.

Finucane P, Sinclair.(1995). Diabetes in old age. First ed. Chichester: John Willey.

Fajan Stefan S. (1995). Diabetes mellitus: definition clasification In: Degroot Leslie ], Besser Michael, Burger
Henry Gea, editors. Endocrinology. 3th ed. Philadelphia: Saunders; . p. 1411.

30. Gardete-Correia L, Boavida JM, Raposo JF, Mesquita AC, Fona C, Carvalho R, et al. (2010).First diabetes
prevalence study in Portugal: PREVADIAB study. Diabet Med. 27(8):879-81.

Valdes S, Rojo-Martinez G, Soriguer F. [Evolution of prevalence of type 2 diabetes in adult Spanish population].
Med Clin (Barc). 2007 15;129(9):352-5.

Guize L, Jaffiol C, Gueniot M, Bringer ], Giudicelli C, Tramoni M, et al.(2008). Diabetes and socio-economic
deprivation. A study in a large French population]. Bull Acad Natl Med.192(9):1707-23.

Robbins JM, Vaccarino V, Zhang H, Kasl SV.(2001). Socioeconomic status and type 2 diabetes in African American
and non-Hispanic white women and men: evidence from the Third National Health and Nutrition Examination
Survey. Am ] Public Health. ;91(1):76-83.

BEPLS Vol 3 [8] July 2014 107|Page ©2014 AELS, INDIA



34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

R. Ahmadi

Manuel DG, Schultz SE. (2003). Diabetes health status and risk factors. Diabetes in Ontario: An ICES Practice
Atlas Toronto, ON: Institute for Clinical Evaluative Sciences in Ontario.:84-6.

Abu Sayeed M, Ali L, Hussain MZ, Rumi MA, Banu A, Azad Khan AK. (1997). Effect of socioeconomic risk factors
on the difference in prevalence of diabetes between rural and urban populations in Bangladesh. Diabetes
Care.;20(4):551-5.

Ali O, Tan TT, Sakinah O, Khalid BA, Wu LL, Ng ML. (1993). Prevalence of NIDDM and impaired glucose tolerance
in aborigines and Malays in Malaysia and their relationship to sociodemographic, health, and nutritional factors.
Diabetes Care.;16(1):68-75.

llangasekera U, Rambodagalla S, Tennakoon S. (2004). Temporal trends in the prevalence of diabetes mellitus
in a rural community in Sri Lanka. ] R Soc Promot Health. ;124(2):92-4.

Ramachandran A, Snehalatha C, Kapur A, Vijay V, Mohan V, Das AK, et al.(2001). High prevalence of diabetes and
impaired glucose tolerance in India: National Urban Diabetes Survey. Diabetologia. ;44(9):1094-101.

Meyer IH, Schwartz S, Frost DM. (2008). Social patterning of stress and coping: does disadvantaged social
statuses confer more stress and fewer coping resources? Soc Sci Med. ;67(3):368-79.

Bjorntorp P, Holm G, Rosmond R. (1999). Hypothalamic arousal, insulin resistance and Type 2 diabetes mellitus.
Diabet Med.;16(5):373-83.

Rosmond R, Bjorntorp P. (2000). The hypothalamic-pituitary-adrenal axis activity as a predictor of
cardiovascular disease, type 2 diabetes and stroke. ] Intern Med. ;247(2):188-97.

42. Carter P, Gray L], Troughton ], Khunti K, Davies MJ. (2010).Fruit and vegetable intake and incidence of type 2
diabetes mellitus: systematic review and meta-analysis. BMJ. 341:c4229.

Cooper AJ, Sharp S, Lentjes MA, Luben RN, Khaw KT, Wareham NJ, et al. A prospective study of the association
between quantity and variety of fruit and vegetable intake and incident type 2 diabetes. Diabetes Care.
2012;35(6):1293-300.

Buijsse B, Feskens E], Schulze MB, Forouhi NG, Wareham NJ, Sharp S, et al. (2009). Fruit and vegetable intakes
and subsequent changes in body weight in European populations: results from the project on Diet, Obesity, and
Genes (DiOGenes). Am ] Clin Nutr. ;90(1):202-9.

Mozaffarian D, Hao T, Rimm EB, Willett WC, Hu FB. (2011). Changes in diet and lifestyle and long-term weight
gain in women and men. N Engl ] Med. ;364(25):2392-404.

Hu FB, Manson JE, Stampfer M], Colditz G, Liu S, Solomon CG, et al. (2001). Diet, lifestyle, and the risk of type 2
diabetes mellitus in women. N Engl ] Med. ;345(11):790-7.

Van Woudenbergh GJ, Kuijsten A, Tigcheler B, Sijbrands EJ, van Rooij F], Hofman A, et al. (2012). Meat
consumption and its association with C-reactive protein and incident type 2 diabetes: the Rotterdam Study.
Diabetes Care. 35(7):1499-505.

Pan A, Sun Q, (2011). Bernstein AM, Schulze MB, Manson JE, Willett WC, et al. Red meat consumption and risk of
type 2 diabetes: 3 cohorts of US adults and an updated meta-analysis. Am ] Clin Nutr.;94(4):1088-96.

Haffner SM. (1999). Epidemiology of insulin resistance and its relation to coronary artery disease. Am ] Cardiol.
;18(84):1-14.

Muller M]J, Pirlich M, Balks HJ, Selberg 0. (1994).Glucose intolerance in liver cirrhosis: role of hepatic and no
hepatic influences. European Journal of Clinical Chemistry and Clinical Biochemistry ; 32(10): 749-58.

Haffner SM. (1999). Epidemiology of insulin resistance and its relation to coronary artery disease. Am ]
Cardiol.;18:84:1-14.

Citation of This Article

Ahmadi, R. Assessment of lipid profile, SGOT, SGPT and Alkaline Phosphatase and Diet History in patients with
diabetes in Hamedan, North-Western Iran. Bull. Env. Pharmacol. Life Sci., Vol 3 [8] July 2014: 102-108

BEPLS Vol 3 [8] July 2014 108|Page ©2014 AELS, INDIA



