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ABSTRACT

Background: Diabetes Mellitus is one of the most common chronic disorder due to defective insulin secretion, action or
both. Liver is the major organ in regulating both lipid as well as glucose metabolism. There is a relationship between
diabetes with hepatic injury. Alanine transaminase (ALT) and Aspartate transaminase (AST) enzymes are the markers of
liver injury. Serum Gamma Glutamyl Transferase (GGT) is a marker of fat accumulation in hepatic tissues which can
results in hepatic insulin resistance. Objective: To evaluate and to compare the serum concentrations of FBG, ALT, AST
and GGT in Type-2 diabetic patients and healthy controls. Methodology: The study includes 50 Type-2 Diabetic
patients and an equal number of age & sex matched healthy controls selected from SSIMS & RC, Davangere during the
study period from Jan 2019 to Jan 2020. Result: The serum concentrations of FBG, ALT, AST and GGT were increased in
Type-2 diabetic patients as compared to healthy controls (P < 0.05). Conclusion: This study concludes that GGT and
Transaminases are elevated in Type-2 diabetic patients and their routine measurement may be recommended in the
management of diabetic patients which helps in early detection and prevention ofliver injury.

INTRODUCTION

The rising burden of diabetes in most parts of the world are
mainly because of rapid economic development and
urbanization.” In India the prevalence of diabetes has risen
from 7.1% in 2009 to 8.9% in 2019.” Uncontrolled Diabetes
results in a microvascular and macrovascular complications.
Apart from this, diabetes is also linked to nontraditional
complications such as liver disease, cancer, mental health,
and disability.”

Liver plays an important role in regulation of glucose
metabolism, both during fasting as well as post prandial
period.” The effects of type 2 diabetes on liver includes
abnormal liver enzymes, hepatocellular carcinoma (HCC),
cirrhosis, non-alcoholic fatty liver disease (NAFLD), acute
liver failure.® In type II diabetes mellitus, chronic mild
elevation of transaminases is commonly seen.® The markers
of hepatic injury such as Alanine transaminase (ALT) and
aspartate transaminase (AST) “ and marker of hepatic fat
accumulation such as serum gamma glutamyl transferase
(GGT) which can lead to hepatic insulin resistance and later
may lead to type Il diabetes mellitus.”

In insulin-resistant state there is an excess free fatty acids
level which is known to be directly toxic to hepatic tissues.
Hyperglycemia at high concentration results in cell
membrane disruption, toxin formation, mitochondrial
dysfunction and activation and inhibition of key steps of major
metabolism.® Other mechanisms in insulin-resistant states
for elevated transaminases include peroxisomal beta-
oxidation, oxidant stress from reactive lipid peroxidation and
recruited inflammatory cells.”

In type 2 diabetes, GGT level known to rise. As GGT is a
nonspecific marker and it has a positive association other
factors such as cigarette smoking, alcohol intake, BMI,
coronary heart disease, heart rate, systolic blood pressure,
serum triglyceride, uric acid and hematocrit. But it has a
negative association with physical activity level exercise. As
|

GGT increases in diabetes and increases as BMI increases,
because of this it has been considered as another marker of
insulinresistance.”

As there are very few studies reported on elevation of liver
enzymes in Type-2 diabetes, hence the current study was
undertaken to correlate the liver enzymes in Type-2 diabetes
patients. A timely diagnosis and management of the abnormal
liver parameters may help to minimize liver-related
morbidity and mortality in the diabetic population.

METHODOLY:

A case-control study 50 Type-2 diabetic patients with age and
sex matched healthy controls from Jan 2019 to Jan 2020 at
SSIMS & RC, Davangere. Approval taken from the ethical and
research committee.

Type-2 diabetes patients were selected according to
American Diabetes Association criteria. Chronic alcoholics,
smokers, patients with complications of diabetes mellitus,
liver disease and other systemic diseases were excluded
from the study. Fasting blood glucose was analysed by
Hexokinase method,"” AST,"” ALT"® and GGT"* were
analysed by IFCC-UV Kinetic method in a fully automated
chemistry analyzer,Beckman Coulter AU480.

Statistical Analysis:

SPSS version 20 was used to perform the statistical analysis.
Data was subjected to normalcy test (Shapiro-wilk test). Data
showed non normal distribution. Hence non-parametric tests
were applied.

Mann Whitney U test was applied to test the mean difference
between the case and control groups with respect to FBG,
GGT,ALT and AST.The level of significance was set at 5%.

RESULTS:
Table 1: Shows comparison of laboratory values with
respectto groups
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Variables|Groups [N Mean Dev Median QR value*

FBG

(mg/dl) Case [50 [212.8 [71.5 [198.5 |99 0.001
Control 50 (96.0 |12.5 |100 21

CCT  lcase 50 [169.0 [105.0[133.5 [120.57 0.001

/L) . . . . .
Control 50 [27.7 |15.1 23.8 20.17

ALT

(U/L) Case |50 |142.8 |117.7|120.5 [63.45 |0.001
Control 50 [24.4 |11.1 21.55 |17.05

AST

(U/L) Case |50 |153.9 |116.4|123.85 |76.47 |0.001
Control 50 [28.7 |12.6 [24.1 15.25

*MannWhitney U test

The median value of FBG was 198.5 (99) mg/dl and 100 (21)
mg/dl and GGT was 105 (133.5) U/L and 15.1 (23.8) U/L in
case and control group respectively. The median value of ALT
was 120.5 (63.45) U/L and 21.55 (17.05) U/L and AST was
123.55 (76.47) U/L and 24.1 (15.258) U/L in case and control
group respectively. Mann Whitney U test showed significant
median difference of FBG, GGT, ALT and AST between the
case and control groups (P <0.05).

DISCUSSION:

The type 2 diabetes mellitus patients have been reported to
be associated with higher incidence of abnormal liver
function tests with increased liver enzymes compared to the
individuals without diabetes.

Our study showed that ALT, AST and GGT were significantly
elevated in type-2 diabetic patients when compared with
control group (p<0.05).

The liver is the major organ which helps to maintain normal
blood glucose concentration in the fasting as well as in
postprandial states."” Resistance to insulin by the liver is
mainly because of chronic hyperinsulinemia“® which results
in cell membrane disruption, toxin formation, mitochondrial
dysfunction and activation and inhibition of key steps of major
metabolism."” There is an increase in proinflammatory
cytokines such as tumor necrosis factor-o (TNF-o) in the
insulin-resistant state, which may also contribute to
hepatocellular injury.*®

All the theories explained above attribute elevated
transaminases to direct hepatic tissue injury. It is also stated
that, transcription of gene for ALT is suppressed by insulin,
which indicates an insulin signaling impairment rather than
purely hepatic injury.”

Our findings of the study is in agreement with several other
studies like Sangappa Virupaxappa Kashinakunti, et al.,””
Idris etal,2011*",WangY-L, KohW-P,Yuan J-M, et al®”.

CONCLUSION:

This study concludes that GGT and Transaminases are
elevated in Type-2 diabetic patients and their routine
measurement may be recommended in the management of
diabetic patients which helps in early detection and
prevention ofliver injury.

Limitation of the present study was smaller sample size.
Further larger sample size are required for assessment of
liver enzymes in diabetic patients.

REFERENCES:

1.  Onyango EM, Onyango BM. The rise of noncommunicable diseases in Kenya:
an examination of the time trends and contribution of the changes in diet and
physical inactivity. ] Epidemiol Glob Health. 2018;8:1-7. doi: 10.2991/j.
jegh.2017.11.004.

2. International Diabetes Federation. IDF Diabetes Atlas. 9th ed. Brussels,
Belgium:International Diabetes Federation;2019.

4 106 |

3.

4.

10.
11.
12.
13.

14,
18.

16.

17.

18.

19.

20.

21.

22.

Gregg EW, Sattar N, Ali MK. The changing face of diabetes complications.
LancetDiabetes Endocrinol.2016;4:537-47.

Al-Jameil N, Khan FA, Arjumand S, Khan MF, Tabassum H. Associated liver
enzymes with hyperlipidemic profile in type 2 diabetes patients. Int ] Clin
Exp Pathol 2014;7(7):4345-9.

Tolman KG, FonsecaV, Dalpiaz A, Tan MH. Spectrum of liver disease in type 2
diabetes and management of patients with diabetes and liver disease.
Diabetes Care 2007;30:734-743.

Elizabeth H. Harris, Elevated Liver Function Tests in Type 2 Diabetes. Clinical
Diabetes 2005;23(3):115-9.

Lippi G, Targher G, Montagnana M, Salvagno GL, Guidi GC. Relationship
between gamma-glutamyl transferase, lipids and lipoprotein(a) in the
general population. Clin Chim Acta.2007;384:163-6.

Neuschwander-TetriBA, Caldwell S: Nonalcoholic steatohepatitis: summary
of AASLD single topic conference. Hepatology 37:1202-1219,2003.

Grove], Daly AK,Bassendine MF, Day CP: Association of a tumor necrosis
factor promoter polymorphism with susceptibility to alcoholic
steatohepatitis. Hepatology 26:143-146,1997.

Wannamethee G,Ebrahim S, Shaper AG: Gamma-glutamyltransferase:
determinants and associations with mortality from ischaemic heart disease
and all causes.Am] Epidemiol 42:699-708,1995.

Kaplan, L.A. and Pesce, A.]., Clinical Chemistry Theory, Analysis, and
Correlation, C.V.Mosby.,St.Louis, 1989.
Saris,N.E.,ClinChem,24:720-721,1987

Bergmeyer, H.U.and Horden,M.,].Clin Chem Clin Biochem 18:521-524, 1980.
Szasz,G.,ZKlin Biochem, 12:228,1974

Lewis GF,Carpentier A, Khosrow A, Giacca A: Disordered fat storage and
mobilization in the pathogenesis of insulin resistance and type 2 diabetes.
Endocr Rev 23:201-229,2002.

Shimomural,Matsuda M, Hammer RE, Bashmakov Y, Brown MS, Goldstein JL:
Decreased IRS-2 and increased SREBP-1c lead to mixed insulin resistance
and sensitivity in livers of lipodystrophic and ab/ab mice. Mol Cell 6: 77-86,
2000.

Neuschwander-TetriBA, Caldwell S: Nonalcoholic steatohepatitis: summary
of AASLD single topic conference. Hepatology 37:1202-1219,2003.

Grove], Daly AK,Bassendine MF, Day CP: Association of a tumor necrosis
factor promoter polymorphism with susceptibility to alcoholic
steatohepatitis. Hepatology 26:143-146,1997.

O'Brien RM,Granner DK: Regulation of gene expression by insulin. Biochem
218:609-619,1991.

Kashinakunti S V, Rangappa M, Kallaganada G S. Correlation between liver
enzymes and lipid profile in type II diabetes mellitus — A case control study.
IOSR Journal of Biotechnology and Biochemistry (IOSR-JBB) 3(5):01-05,2017.
Idris AS, Mekky KF, Abdalla BE, Ali KA. Liver function tests in type 2 Sudanese
diabetic patients. International Journal of Nutrition and Metabolism; 3(2): 17-
21,Feb282011.

‘Wang Y-L, Koh W-P, Yuan J-M, et al. Association between liver enzymes and
incident type 2 diabetes in Singapore Chinese men and women. BM] Open
Diabetes Research and Care 2016;4:e000296.

{ www.worldwidejournals.com F




