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Abstract

Alcoholic hepatitis is a leading cause of morbidity and mortality. This study focuses on Phyllanthus 
Amarus therapy and its effect on liver in alcoholic hepatitis. The therapy tries to protect the 
liver by investigating liver profile enzymes, antioxidant enzymes, antioxidant vitamins and lipid 
peroxidation. The study consists of 50 well diagnosed alcoholic hepatitis males aged between 33 to 
55 years. The control group includes 50 age-matched normal healthy persons. Oxidative stress was 
assessed by estimating lipid peroxidation [LPO]. Parameters like serum bilirubin, total proteins and 
activity of liver profile enzymes were chosen. The activity of enzymatic antioxidants, superoxide 
dismutase [SOD], glutathione peroxidase [GPx], catalase, and levels of non- enzymatic antioxidant 
vitamin E and vitamin C were measured in plasma or erythrocytes. Methods used in the study are 
mainly enzyme kinetics by auto-analyzer and turbidimetry. Plasma LPO levels were significantly 
high but activity of SOD, GPx, catalase, and levels of vitamin E and vitamin C were significantly 
lowered in alcoholic hepatitis when compared with controls. After phyllanthus amarus therapy, 
for four and eight weeks, plasma LPO levels significantly decreased and activity of SOD, GPx, 
catalase and levels of vitamin E and C significantly increased in alcoholic hepatitis. This study 
concludes that the imbalance between oxidative stress and anti-oxidants may play an important 
role in alcoholic hepatitis. Elevated free radicals may cause hepatic cell loss and play a role in 
pathogenesis of alcoholic hepatitis. This study strongly suggests that the therapy of phyllanthus 
amarus increases activity antioxidants and reduces lipid peroxidation; protects liver from damage 
due to free radicals in alcoholic hepatitis.
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Introduction

Hepatitis is a global public health problem, which 
is responsible for major chunk of morbidity and  
mortality [1]. Alcoholic hepatitis is a leading cause 
of morbidity and mortality throughout the world [2]. 
It is a major health care problem, accounting for 40% 
of deaths from cirrhosis and more than 30% cases of 
hepatocellular carcinoma [3]. Consistent heavy drinking 
or binge drinking is a primary risk factor for alcoholic 
hepatitis. 

There is no specific treatment for alcoholic hepatitis. 
Complete abstinence from alcohol is the single most 

important treatment for alcoholic hepatitis. Patients with 
severe alcoholic hepatitis may benefit from treatment with 
corticosteroids, pentoxifylline, methionine, vitamin C, 
vitamin E and vitamin B- complex.

Alcohol-induced liver injury is linked to an oxidative 
stress resulting from raised free radical generation 
and lowered antioxidant defense and play a vital role 
in pathogenesis of alcoholic hepatitis [4]. The plant 
Phyllanthus amarus is bitter, astringent, stomachine, 
diuretic, febrifuge and antiseptic. Every part of the plant is 
used in dropsy, gonorrhoea, menorrhagia and other genital  
infections [5,6]. It is found effective in treatment of hepatitis 
without adverse effects. It has most promising application in  
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hepatitis-B [7]. Considering these facts we planned 
to study the effect of Phyllanthus amarus therapy in 
protection of liver in alcoholic hepatitis with the help 
of investigating liver profile enzymes [serum glutamate 
oxaloacetate transminase (SGOT), serum pyruvate 
oxaloacetate transaminase (SGPT), alkaline phosphatase 
(ALP), γ glutamyl transferrase (GGT), 5’ nucleotide 
phosphatase (5’ NTP) and lactate dehydrogenase 
(LDH) ], antioxidant enzymes (SOD, Gpx, catalase), 
antioxidant vitamins (vitamin-E and vitamin-C) and 
lipid peroxidation.

Material and Methods

The research design included three study groups:
Group I:	 50 healthy control male subjects.
Group II:	 25 patients suffering from alcoholic hepatitis  

	 for past six months.
Group III: 	25 patients suffering from alcoholic hepatitis  
	 for over six months.

All the 50 male patients of well diagnosed alcoholic 
hepatitis, aged between 33 to 55 years, were selected 
from the Out Patient Department (OPD) of Corporation 
hospital Sangli, Govt. Medical College hospital Miraj 
and Civil hospital Sangli. All the patients in this study 
group were diagnosed with the help of complete medical 
history, personal history including drinking habits, 
physical examination, specific laboratory tests, liver 
function tests, cellular blood counts, bleeding time, 
electrolyte tests and ultrasonographic examination. 

There were symptoms and signs like abdominal 
tenderness, spider like blood vessels in the skin, 
ascites, poor appetite, jaundice, low grade fever, 
fatigue, portal hypertension, mental confusion etc. All 
these patients were kept totally free from alcohol in the 
time of therapy. Age-matched 50 normal healthy males 
as per International Federation of Clinical Chemistry 
(IFCC) were included as control group in this study. 
Patients and controls gave consent to participate in this 
study when informed of the details, purpose of study. 
For this study, the institution’s ethical committee 
approval was taken. Patients with associated renal 
diseases, non-alcoholic liver diseases, lung diseases, 
thyroid diseases, gastro-intestinal diseases, tobacco 
chewers and smokers that could alter the required 
parameters were excluded from the study.

Sample Collection
About 10 ml of fasting venous blood samples were 

collected under sterile condition from alcoholic 
hepatitis patients before starting any therapy and from 
normal healthy subjects. After four weeks and eight 
weeks therapy 10 ml of fasting venous blood samples 
were collected from alcoholic hepatitis patients under 
sterile condition. Five ml blood was taken in sterile 
dry and acid washed ethylenediaminotetra acetic acid 
(EDTA) bulbs and five ml blood in plain bulbs. Plasma 
was separated by centrifuging the blood at 3000rpm 
for 20 minutes at 4°c [8,9]. This plasma was used for 
estimation of malondialdehyde (MDA) and vitamin E. 
The packed cells were used for the analysis of vitamin 
C, SOD, catalase and GPx. 

The sera separated were used for the investigation of 
parameters like total bilirubin, total proteins and activity 
of enzymes SGPT [10], SGOT [11], ALP [12], GGT 
[13], 5’ NTP [14] and LDH [14]. All these parameters 
were estimated in healthy subjects and all cases before 
and after the therapy with phyllanthus amarus. At the 
end of four, eight weeks, changes in these parameters 
from base line values were taken. MDA was determined 
as the measure of thiobarbituric acid reactive substances 
(TBARS) [15]. 

Erythrocytes ascorbic acid levels were estimated by the 
method of Tietz [16]. Plasma separated was used for 
estimation of vitamin E by the method of Baker H et 
al. [17] SOD was determined in the hemolysate by the 
method of Mishra and Fridovich based on the inhibition 
of autoxidation of epinephrine to adenochrome at  
pH 10.2 [18]. Catalase activity was measured by the 
method of Beer and Seazer [19] and GPx activity by 
paglia and valentine in erythrocytes [20].

Statistical Analysis 
All values are presented as mean plus/minus SD. Statistical 
significance was analyzed by Student’s ‘t’ test. 

Results 

The levels of lipid peroxidation, vitamin E, vitamin C 
and activity of SOD, catalase and GPx are presented 
in Tables 1 and 2. The levels of lipid peroxidation 
were significantly higher in group II and group III in 
comparison with controls. 

The levels of vitamin E, vitamin C and activity of 
antioxidant enzymes SOD, GPx and catalase were 
significantly lower in group II and group III patients.
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The levels of total brilirubin (Tables 3 and 4) and the 
activity of liver profile enzymes SGPT, SGOT, ALP, 
GGT and  5’ NTP were significantly increased in group 
II and group III in comparison with control group. 
However LDH did not show any statisticaly significant 

changes in both group II and group III.

Discussion

MDA estimation is one of the most commonly used 

Table 1: Lipid peroxidation and antioxidants in alcoholic hepatitis before and after therapy in group II patients 

Sl. 
No.

Parameters Controls 
(n=50)

Alcoholic hepatitis 
before therapy. 

(n=25)

Alcoholic hepatitis 
after 4 weeks 

therapy. (n=25)

Alcoholic hepatitis 
after 8 weeks 

therapy. (n=25)
1. LPO n moles/ml. 2.22±0.64 4.18 ±0.02 3.12± 0.38* 2.20±0.72**
2. SOD U/gm of Hb. 3.65±0.82 2.50±0.76 2.84±0.47* 3.05±0.22**
3. GPx U/gm of Hb. 58.25±5.58 18.18±0.18 21 ±3.50* 34.95±3.06**
4. Catalase n mole/  

H2O2 decomposed /min
640±110.05 550 ±95.50 575±64.0* 603±0.92**

5. Vitamin E mg/dl. 7.86±2.52 5.90±1.43 6.15 ±1.58* 6.65±2.50**
6. Vitamin C mg/dl. 1.66±0.46 0.85±0.10 0.96±0.17* 1.23±0.26**
Values are expressed in mean ± SD, n= Number of observations. *Indicates P< 0.01 when compared with before therapy. **Indicates P< 0.001 
when compared with 4 weeks therapy.

Table 2: Lipid peroxidation and antioxidants in alcoholic hepatitis before and after therapy in group III patients 

Sl. 
No.

Parameters Controls 
(n=50)

Alcoholic hepatitis 
before therapy. 

(n=25)

Alcoholic hepatitis 
after 4 weeks 

therapy. (n=25)

Alcoholic hepatitis 
after 8 weeks 

therapy. (n=25)
1. LPO n moles/ml.  2.22 ± 0.64 5.22 ± 0.18 4.30 ± 0.50* 3.07 ± 0.29**
2. SOD U/gm of Hb.  3.65 ± 0.82 2.08 ± 0.58 2.80 ± 0.46* 3.25 ± 0.25**
3. GPx U/gm of Hb.  58.25 ± 5.58 12.24±0.18 22 ± 3.55* 36.78 ± 4.26**
4. Catalase n mole/ H2O2 

decomposed /min
 640 ± 110.05 502 ± 115 568 ± 72.0* 597 ± 0.91**

5. Vitamin E mg/dl.  7.86 ± 2.52 5.18 ± 2.67 5.86 ± 1.42* 6.10 ± 2.15**
6. Vitamin C mg/dl.  1.66 ± 0.46 0.73 ± 0.13 0.87 ± 0.14* 1.18 ± 0.21**
Values are expressed in mean ± SD, n= Number of observations. *Indicates P< 0.01 when compared with before therapy. **Indicates P< 0.001 
when compared with 4 weeks therapy.

Table 3: Changes in activity of liver profile enzymes after and before therapy in alcoholic hepatitis in group II 
patients

Sl. 
No.

Parameters Controls 
(n=50)

Alcoholic hepatitis 
before therapy 

(n=25)

Alcoholic hepatitis 
after 4 weeks 

therapy (n=25)

Alcoholic hepatitis 
after 8 weeks therapy 

(n=25)
1. Serum total bilirubin mg % 0.62 ± 0.019 4.80 ± 2.95 3.20 ± 1.25** 1.42 ± 0.9**
2. Serum total protein gm% 7.28 ± 0.5 6.68 ± 0.62 6.98 ± 0.02* 7.35 ± 0.18*
3. SGPT IU/L 28.90 ± 7.66 310 ± 80 220 ± 58** 120 ± 72.2**
4. SGOT IU/L 18.20 ± 0.40 298 ± 102 145 ± 58** 65 ± 32.0**
5. ALP IU/L 112 ± 4.84 198 ± 1.9 155 ± 4.0** 121 ± 4.20**
6. GGT IU/L 27.90 ± 0.68 120 ± 3.90 88 ± 2.98** 50.51 ± 3.30**
7. 5' NTP IU/L 15.55 ± 3.68 20.17 ± 1.50 17 ± 1.32* 15.50 ± 2.35*
8. LDH IU/L 242 ± 28.28 260 ± 25 252 ± 20● 245 ± 22.27●

Values are expressed in mean ± SD, n= Number of observations. Indicates * P < 0.01, ** Indicates P< 0.001. ●indicates P > 0.05.
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methods to monitor lipid peroxidation in biochemical 
samples. Lipid peroxidation is used as an indicator 
of oxidative stress in cell and tissues. Thiobarbituric 
acid reactive substances, the indicator of lipid 
peroxidation were significantly elevated in alcoholic 
hepatitis. There is association between increased 
levels of MDA and progression of alcoholic hepatitis. 
Alcohol may be reducing the activity of acetaldehyde 
dehydrogenase thus  there  is  accumulat ion of  
acetaldehyde [21,  22].  This may result  in the 
formation of free radicals; such radicals may be 
attacking unsaturated fatty acids in membrane and 
organelles to produce lipid peroxides. This may cause 
decrease in membrane permeability. Thus, change 
in membrane fluidity causes cellular damage and 
necrosis.

The  ac t iv i ty  of  l iver  p rof i le  enzymes  were 
significantly increased in group II and group III. 
These enzymes are localized in the cell cytoplasm 
and cell mitochondria and found in bile as well. 
Elevated serum enzymes like SGPT, SGOT, ALP, 5’ 
NTP, GGT and LDH are indicative to cellular damage 
and loss of functional integrity of cell membrane in 
liver. Damage of liver cells causes leakage of cellular 
enzymes into serum [23]. In group II and group III 
after four- and eight-week therapy of Phyllanthus 
amarus there was significantly decreased activity 
of liver profile enzymes including the reduction in 
liver cell damage.

The increased concentration of bilirubin and significant 
rise activity of liver profile enzymes could be taken as 
an index of liver damage. After four-week therapy of 
Phyllanthus amarus there was significant decrease in 
LPO and it resumes to normal after eight weeks in group 

II and group III. Effect of alcoholic hepatitis showed 
increased oxidative stress by decreasing non enzymatic 
antioxidants vitamin E and vitamin C and increasing 
LPO. An alcoholic hepatitis increased oxidative stress 
may increase consumption of vitamin E and C. Vitamin 
E traps free radicals and interrupts the chain reaction 
that damage the cell [25]. Thus in group II and group III 
there is increased utilization of vitamin E and vitamin 
C due to oxidative stress. 

SOD is an important antioxidant enzyme having 
scavenging effect against superoxide anion and 
catalase is responsible for detoxification of H2O2 
produced by action of superoxide dismutase and 
inhibits formation of superoxide radicals [24]. Due 
to increased oxidative stress there may be increased 
utilization of enzymes in group II and group III to 
balance the decreased activity of antioxidant enzymes 
by oxidation through reactive free radicals. Thus, 
the activity of SOD, GPx, and catalase may decrease 
in group II and group III of alcoholic hepatitis. 
Decreased antioxidant enzymes and vitamin C and 
vitamin E might be causing oxiradical mediated injury 
and thus may contribute to liver damage. After eight 
weeks of therapy with Phyllanthus amarus in group 
II and in group III decreased levels of vitamin E 
and vitamin C has been comes to near normal. This 
indicates that the utilization of vitamin E and C is 
decreased and this may be responsible for raised 
levels of Vitamin E and vitamin C. Increased activity 
of antioxidant enzymes and vitamins in group II and 
group III of alcoholic hepatitis indicate that there 
might be regeneration of liver cells after therapy, 
which helps in curing hepatitis.

Phyllanthus amarus can detoxify the alcohol by 

Table 4: Changes in activity of liver profile enzymes after and before therapy in alcoholic hepatitis in group III 
patients

Sl. 
No.

Parameters Controls 
(n=50)

Alcoholic hepatitis 
before therapy 

(n=25)

Alcoholic hepatitis 
after 4 weeks 

therapy (n=25)

Alcoholic hepatitis 
after 8 weeks 

therapy (n=25)
1. Serum total bilirubin mg % 0.62 ± 0.019 6.45 ± 3.15 3.10 ± 1.15** 1.48 ± 0.92**
2. Serum total protein gm%  7.28 ± 0.5 6.50 ± 0.60 6.97 ± 0.09* 7.28 ± 0.20*
3. SGPT IU/L 28.90 ± 7.66 425± 121 250 ± 82** 115 ± 73.33**
4. SGOT IU/L 18.20 ± 0.40 358 ± 155 125 ± 62** 70 ± 40.0**
5. ALP IU/L 112 ± 4.84 238 ± 2.9 180 ± 4.9** 140 ± 5.33**
6. GGT IU/L 27.90 ± 0.68 190 ± 5.33 100 ± 3.30** 60 ± 5.15**
7. 5' NTP IU/L 15.55 ± 3.68 25.18 ± 2.18 20.20 ± 1.93* 16 ± 1.60*
8. LDH IU/L 242 ± 28.28 290 ± 20.32 250 ± 18.52● 228± 22.27●

Values are expressed in mean ± SD, n= Number of observations. Indicates * P < 0.01, ** Indicates P< 0.001.●indicates P > 0.05
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scavenging free radicals formed from acetaldehyde 
and has an antioxidant activity [26]. It has been shown 
to increase protein biosynthesis [27] and increase the 
rate of regeneration of necrosed cells [28]. 

This study concludes that oxidative stress and 
antioxidants may be playing an important role in 
alcoholic hepatitis. Elevated free radicals may cause 
hepatic cell damage and play a role in pathogenesis of 
alcoholic hepatitis. The Phyllanthus amarus therapy 
is found to be equally effective in group II and group 
III patients of alcoholic hepatitis. The present study 
strongly suggests that the therapy with Phyllanthus 
amarus increases various antioxidants and reduces 
lipid peroxidation of hepatic cellular and intracellular 
membranes. Hence it ultimately protects liver damage 
due to free radicals in alcoholic hepatitis.
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