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Abstract: Association of oxidative stress and inflammatory markers in diabetic Non alcoholic fatty
liver disease and compare with control group. This descriptive study done with 200 patients, 100
patients clinical and laboratory diagnosed with Non alcoholic fatty liver diseases and 100 controls.
In which Oxidative stress biomarkers (LPO, MDA, SOD, Catalase) and Inflammatory markers
(CRP, IL6, TNF o) was compared and obtained significant result concluded as the most important
problem for oxidative stress in NAFLD remains the interpretation and correlation of some results
obtained through experimental and clinical studies. A lot of these are difficult to translate into
routine clinical practice, aimed at restoring a “healthy” reinforcing the antioxidant status and
reduced the inflammatory and oxidative stress, because of a loss of strong evidences that support
their application in the therapy of this disease. Reading was tabulated for statistical analysis
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INTRODUCTION

Fatty liver disease is a broad term for the buildup of triglyceride fats in the liver. This condition is
common, and most people show no signs or symptoms and do not experience any adverse effects.
However, fatty liver is a progressive disease and as it advances in severity it can cause irritation,
inflammation and scarring known as fibrosis, when fat content of the liver increases to greater than
5-10%, its function can become significantly impaired. Non alcoholic fatty liver disease is
increasingly being recognized as a major cause of liver related morbidity and mortality, because of
its potential to progress to cirrhosis and liver failure. NAFLD is deposition of fat in the liver of a
non-alcoholic subject, a condition which may progress to end stage liver disease.*

NAFLD is a very common disorder that has been increasing in prevalence worldwide. A population
based analysis through the United States National Health and Nutrition Examination Survey
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indicates that the percentage of the US population with NAFLD has steadily increased over the past
20 years®. The numbers vary across epidemiologic studies, but the median prevalence in the US and
worldwide is in the range of 20% and likely even higher in Asia®. Hepatic steatosis and steato-
hepatitis can occur in association with multiple diseases affecting the liver, including hepatitis A, B
and C, autoimmune hepatitis, hemochromatosis, and hypothyroidism. However, much of the
increase in prevalence of NAFLD is driven by its epidemiologic and pathophysiologic links to type
2 DM (T2DM) and obesity. The prevalence of NAFLD in obese adults with T2DM has been
estimated to be greater than 70%.* Alanine aminotransferase has been noted to be more than twice
normal in 20% of children with T2DM, and this is attributed in most cases to NAFLD.®

AIMS AND OBJECTIVE

Association of oxidative stress and inflammatory markers in diabetic Non alcoholic fatty liver
disease and compare with control group.

MATERIALS AND METHODS

This descriptive study was conducted in Department of Biochemistry, Index Medical College &
Hospital, and Research centre. In this study 200 samples selected from OPD, clinical and laboratory
diagnosed with Non alcoholic fatty liver disease with the age group of 30 to 60 years who were
attending the Medicine OPD & IPD at Index Medical College & Hospital. In this study sample
divided into two groups, Group lconsist 100 patients had NAFLD and group 2 100 healthy
individual act as a control group. In this study those patients were excluded who were suffering
from infectious disease, malignancy, congenital liver disease; drug induced hepatitis and pregnant
patients. After completion of history and followed all precaution, 5 ml of venous blood drawn using
disposable syringe and collected blood in sterile clot activator vial and proceed for laboratory test
according to study in which included Blood sugar level that’s estimated by GOP-POD end point
colorimetric method (Fasting and PP), Oxidative stress biomarkers (LPO, MDA, SOD, Catalase)
and Inflammatory markers (CRP, IL6, TNF o) and reading was tabulated for statistical analysis.

RESULTS AND STATISTICAL ANALYSIS

In this study 200 patients taken, group 1 (NAFLD) has 71 male and 29 female, mean age group
50.05, minimum age 30 and maximum age 70 years considered. In group 2 (control group) has 70
male and 30 female with mean age 49.18, minimum age 28 years and maximum age 78 years
found as result on the basis of age and gender criteria as shows in table 1. group 1 consist study
group (NAFLD) and group 2 consist control group and comparison and association statistical
analysis perform on the basis of oxidative stress (LPO, MDA, SOD, Catalase) as showing in table
4, 5,6, and 7 and inflammatory marker (CRP,IL6, TNF-a)as showing in table 8, 9, 10.
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Study group (NAFLD) n=100

Control Group, n=100

Male Female Min Max Male Female Min Max
71 29 30 70 70 30 28 78
Mean age =50.05 years Mean age 49.18 years
Table 1: gender distribution and age group
Parameter Group Mean +SD Median (IQR) Kruskalwallis | p-value
H test value
F Blood Sugar | NAFLD 102.64+13.59 | 171.0 (180.8-150.0] 227.53
Control 105.07424.17 | 108.0 (117.5-85.2)

Table 2: Fasting Blo

od sugar levels between the two groups of study subjects

Parameter Group Mean +SD Median (IQR) Kruskalwallis | p-value
H test value
PP Blood Sugar | NAFLD 141.68+19.13 | 159.0(175.0-122.0) 211.796 Not
Significant
Control 148.02+16.35 | 165.0(174.7-142.0)

Table 3: PP Blood sugar levels between the two groups of study subjects

Parameter Group Mean £SD Median (IQR) | Kruskalwalliy  p-value
H test value
LPO NAFLD 5.90+0.77 5.8 (6.9-5.5) 254.904 | <0.0001
Control 4.31+0.26 5.4 (5.7-4.2)
Table-4: LPO levels between the two groups of study subjects
Parameter Group Mean £SD Median (IQR) | Kruskalwallis | p-value
H test value
MDA NAFLD 3.81+0.51 3.9 (4.1-35) |273.907 <0.0001
Control 2.32+0.25 2.4 (2.6-2.2)

Table-5: MDA levels between the two groups of study subjects
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Parameter Group Mean =SD Median (IQR) Kruskalwall| p-value
H test value
SOD NAFLD 198.05+25.51 | 191.0(221.0-170.0) | 173.055 <0.0001

Control 150.64+18.53 | 155.5 (1733.5-106.0)

Table-6: SOD levels among the four groups of study subjects

Parameter Group Mean £SD Median (IQR) Kruskalwallis | p-value
H test value
Catalase NAFLD 174.29+422.87 | 179.0 (189.0-167.0] 224.928 <0.0001
Control 116.56+15.84 | 117.0 (128.0-102.2]

Table-7: Catalase levels among the four groups of study subjects

Parameter Group Mean +SD Median (IQR) | Kruskalwallis | p-value
H test value
CRP NAFLD 2.39+0.75 1.9 (2.8-1.9) 243.959 <0.0001
Control 1.30+0.47 1.3 (1.7-0.92)

Table-8: CRP levels among the four groups of study subjects

Parameter Group Mean £SD Median (IQR) | Kruskalwallis | p-value
H test value
IL6 NAFLD 47.85+22..67 | 37.0 (71.0-32.0) | 268.005 <0.0001
Control 15.31+3.98 16.0 (17.0-13.0)

Table-9: IL6 levels among the four groups of study subjects

Parameter Group Mean £SD Median (IQR) | Kruskalwallis H| p-value
test value
TNFa NAFLD 39.00+11.11 | 39.0 (48.0-29.0) | 183.028 <0.0001
Control 24.56+10.10 | 21.0 (19.0-18.0)

Table-10: TNFa levels among the four groups of study subjects
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DISCUSSION

Non-alcoholic Fatty liver, have inflammation and liver cell damage, as well as fat in the liver.
Inflammation and liver cell damage can cause fibrosis, or steatosis of the liver. Later may lead
to cirrhosis or liver cancer. The study is a comparative descriptive study of 200 patients with Non
Alcoholic Fatty liver disease with type-2 Diabetes Mellitus conducted over a period of more than 2
years at Index Medical College & Hospital, Research center Indore. Several studies have been done
on Fatty liver diseases since its initial description by Ludwig et al in 1980°. Very few studies have
been done in India. No comparative descriptive study has yet examined the association of oxidative
stress and inflammatory markers in diabetic non alcoholic fatty liver disease. The patient population
for the study was selected from patients attending the Medicine OPD & IPD at Index Medical
College & Hospital, Indore.

The study population included approximate 70% males and 30% females. The mean age of the
patients was 50.55 years (SD 10.27), with an age range of 25 — 70 years. These study shows that
NAFLD can affect people of any age; the highest prevalence of the disease seems at age of 45-54
years. Another study’ also reported that the highest prevalence of NAFLD in the age group of 40 to
60 years. This was similar to our observations. In the present study majority of the patients were
males (71%). Another two studies also have reported a higher prevalence of NAFLD amongst the
males.® Duseja et al had attributed this high male prevalence to the existence of a referral bias.

Fasting blood sugar, the diagnosis of diabetes rests on the measurement of plasma glucose levels.
The diagnostic criteria for diabetes were changed in 1997.1° According to ADA FBS>126mg/dl
is diagnostic of diabetes. In our study the mean FBS value of the NAFLD patients was
102.64+13.59 normal according to the ADA criteria and the PPBS which was within the limit
(141.68+19.13) cut off value of 140 mg/dl, whereas control group had blood glucose value as
105.07£24.17 and 148.02+16.35 for FBS and PPBS respectively suggestive of normoglycemia.
These values correlate well with clinical diagnosis

The association of oxidative stress in the pathogenesis of NAFLD stems from the observation that
an increase in oxidative stress markers is a common feature in NAFLD. The present study was
evaluated the oxidative stress profile regarding antioxidant enzymes (SOD and Catalase), and
oxidative cell damage (LPO and MDA) in patients with NAFLD, AFLD, DM and control. The
observation shows significantly increase in LPO and MDA in study groups. These results are
verified by several clinical studies demonstrating an increase in oxidative stress markers in NAFLD
patients'! in other studies, changes of oxidative stress marker are followed by the decreasing of the
hepatic content of reduced glutathione (GSH) and vitamin E along with the abnormal activity of
antioxidant enzymes including GSH peroxidase, superoxide dismutase, and catalase. When changes
of OS markers correlate with the clinical severity of the disease suggested that oxidative damages
can involved to development of NAFLD.!?
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NAFLD has been considered a heterogeneous disease, which is also consistently linked with other
diseases such as diabetes and cardiovascular and chronic kidney diseases®3. Various researches have
explained that NAFLD is a metabolic syndrome of hepatic manifestation, characterized by
pathological alterations in carbohydrate and lipid metabolism.*

The increased lipid storage into the hepatocytes stimulate the over formation of reactive oxygen
species (ROS), which leads to LPO™. LPO is a biological free radical chain reaction. The oxidation
of unsaturated Fatty Acids or lipids produces peroxides of these compounds. An animal study
showed increased LPO level.16 Extra-ordinary peroxidation happens in the liver cell and in
circulating lipids, resulting to lipotoxicity with dysfunctions of metabolism?2,

Oxidative stress has been presumed as a main process which causes liver damage, stimulating the
conversion from simple steatosis to NASH?®. Dysfunction of mitochondrial in liver tissue during
NAFLD was reported to disturb the liver lipid equilibrium, enhance production of ROS and
stimulate LPO and cytokine release, resulting to cell death?®. Polyunsaturated fatty acids (PUFA)
with ROS are involved in formation of lipid peroxides. Lipid peroxides are very unstable rapidly
decomposed into active 4-hydroxy-2-nonenal (4-HNE) and malondialdehyde (MDA), resulting in
cell damage?!. Lipids are the most susceptible to ROS attack in fatty liver ischemia and reperfusion
injury. However, FA accumulation and extensive lipid peroxidation are contained within NAFLD
itself, making fatty liver ischemia and reperfusion injury more severe.??

In our study, we found elevated CRP levels were significant associated with NAFLD, and our
findings are similar to Nigam et al?®. Few studies have found elevated CRP levels are a useful
diagnostic marker for NAFLD?*. CRP level was associated with NAFLD in non-obese healthy men.
The proposed mechanism between CRP and NAFLD is the rise in acute-phase cytokines. IL-6 is a
strong booster and elevates CRP levels.

The disequilibrium between pro-inflammatory and anti-inflammatory cytokines aggravates the
complications related to T2DM?%. In the present study level, inflammatory markers (CRP, 1L6, and
TNF-a)) were significantly higher in the study diabetic patients in comparison to the control group
(P<0.001). Malik A et al*! reported the levels of pro-inflammatory cytokines such as TNF-a, IL-6
and anti-inflammatory cytokine IL-10 were significantly higher in T2DM individuals compared to
controls in their study. Similar results have been reported by Darko SN et al?®, in their study.
Lemieux | et al?” study reported on the correlation between fasting insulin levels and C-reactive
protein levels in the plasma of diabetics showing that insulin resistance and inflammatory processes
are linked. It has been observed that adipose tissue can synthesize main pro-inflammatory
cytokines, tumor necrosis factor, and interleukin-1 and -6 and that inflammatory biomarkers are
linked with body fat mass, suggesting that activated innate immunity and inflammation are
important biological factors in the pathogenesis of diabetes mellitus and the complications of type 2
diabetes mellitus?®. Furthermore, soluble and immobilized CRPs have been demonstrated to
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mediate the uptake of native low-density lipoprotein (LDL) into macrophages?®. CRP may also
function as a substrate for membrane-associated neutrophil serine protease that cannot be up-
regulated. Studies on inflammatory markers have noted that participants with a combined elevation
of both IL-6 and IL-1p had about a three-fold increase in the risk of developing diabetes, whereas
low levels of IL-1B alone demonstrated no substantial increase in risk. Significant results were
obtained with IL-6/IL-10 and IL-6/IL1p. Studies reviewing IL-6 and tumor necrosis factor—o (TNF-
o) have established roles in the regulation of APRs with other investigations providing a possible
link between these two biomarkers and cardiovascular events?. Additionally, an association with
TNFa receptor 2, IL-6, and CRP has been demonstrated, with elevated levels of CRP noted as a
strong independent predictor of T2DM. So our findings support the above pathology and noted the
significantly higher inflammatory markers in diabetes patients with respect to normal healthy
subjects.

CONCLUSION

In conclusion, at the current level of knowledge, the most important problem for oxidative stress in
NAFLD remains the interpretation and correlation of some results obtained through experimental
and clinical studies. A lot of these are difficult to translate into routine clinical practice, aimed at
restoring a “healthy” reinforcing the antioxidant status and reduced the inflammatory and oxidative
stress, because of a loss of strong evidences that support their application in the therapy of this
disease. Certainly, we must admit that the evolution in the comprehension of the mechanisms that
support NAFLD has been very fast in the last decade, and, at the same time, the analyzed fields
represent some of the most promising topics of scientific research of the future.
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