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Introduction
The liver plays a critical role in metabolism and detoxication of  ingested and blood-borne substances. Many drugs, 
environmental toxicants and selected dietary components have the potential to cause liver damage by inducing oxidative stress. 
Dysregulation of  lipid metabolism, impaired liver function and activation of  the immune response are some of  the 
pathophysiological consequences of  hepatic oxidative damage. These conditions manifest in liver diseases of  various etiologies 

1- such as non-alcoholic fatty liver disease (NAFLD), alcoholic liver disease (ALD) and drug-induced liver injury (DILI).    
2More than 10% of  the world population is affected by chronic liver diseases.

Non-alcoholic fatty liver disease (NAFLD) includes a spectrum of  liver diseases ranging from simple steatosis to non-alcoholic 
3steatohepatitis (NASH). Many patients ultimately progress to fibrosis/cirrhosis and liver failure.

4Alcoholic liver disease (ALD) is a major cause of  chronic liver disease worldwide and leads to fibrosis and cirrhosis.
Glutathione is a tripeptide that is synthesized from glutamate, cysteine, and glycine through two ATP-consuming reactions. It is 

3the most abundant intracellular antioxidant and exists in both reduced (GSH) and oxidized (GSSG) forms.
As an important cellular redox buffer, the relative levels of  GSH and GSSG maintain cellular redox homeostasis. GSH serves to 

1protect cells against toxicity arising from exposure to excessive amounts of  endogenous and exogenous electrophiles.  
Published data shows that Glutathione plays an important role in the repair of  liver injury caused by virus, alcohol, drugs, and 

5trauma.
This article highlights the role of  Glutathione injection in liver disorders.  

Glutathione Defense Mechanism in Liver Injury 
GSH depletion has been associated with numerous liver diseases, but the precise mechanism(s) by which such depletion 
promotes pathophysiological changes in liver have not been clearly defined.
From the available relatively few studies and animal experimental models, the glutathione defense mechanism in liver injury can 

1
be summarized in Figure 1.

Clinical efficacy of Glutathione intravenous injection
Glutathione plays crucial roles in the detoxification and antioxidant systems of  cells and has been used to treat acute poisoning 

6and chronic liver diseases by intravenous injection.  

Glutathione injection in Liver diseases

Figure 1. Schematic summary of  observations from GSH-deficient mouse models
Studies in hepatocyte-specific Gclc(h/h) mice indicate that: (i) minimal levels of  hepatic GSH (5% normal) are required for normal liver function, primarily by preserving mitochondrial 
functional integrity; and (ii) partial restoration of  mitochondrial function by N-acetylcysteine (NAC) signals the induction of  hepatic regeneration. In Gclm(−/−) KO mice in which the 
hepatic GSH deficit is less severe (15% normal) and chronic, mitochondrial function remains intact; metabolic and stress response adaptions protect these animals from steatosis and hepatic 
injuries induced by a variety of  insults. Collectively, these studies show a differential hepatic response to GSH depletion, depending on the extent of  depletion and nature of  the insults. 
Molecular mechanism(s) underlying such GSH mediated effects remain(s) to be elucidated.



Efficacy in Chronic fatty liver diseases
Intravenous administration of  high dose glutathione in patients with chronic steatosic liver disease has shown that glutathione 
significantly improves the rate of  some hepatic tests (bilirubin, GOT, GPT, GT) even several months after treatment 
interruption. Efficacy of  GSH treatment is provided by the reduction of  malondialdehyde, a marker of  hepatic cell damage. The 

7
optimal results obtained in patients receiving 1800 mg IV/day advocates the use of  this high dosage.

IV glutathione in alcoholic hepatitis significantly improved some indices of liver function and subjective complaints of 
patients
In a randomized, case control study, Wairokpam et al., assessed the 
efficacy of  intravenous GSH in alcoholic hepatitis. The study 
included 100 patients (96 males and 4 females; mean age: 45 yrs) 
with alcoholic hepatitis and divided them into 2 groups of  50 
patients each. One group was treated with IV glutathione, 
1200mg/day and the other group was treated conventionally 
without glutathione therapy. Liver function the tests were assessed 
in both the groups at admission and after 15 days. 
In the patients treated with 1200mg /day IV glutathione, 
significant improvement (p<0.010) were observed in liver function 
indices (Table 1). Glutathione administration did not causes any 
significant side effects. Pre-existing symptoms improved in 45% 
of  the patients.
IV glutathione in alcoholic hepatitis showed the ability to 

4
significantly improve some indices of  liver function and subjective complaints of  patients.  
 

IV Glutathione treatment can improve liver function and inhibit inflammation and hepatic fibrosis in Chronic Hepatitis 
B patients  
A randomized study by Qian et al., evaluated the therapeutic effects of  glutathione on Chronic Hepatitis B (CHB) patients. A 
total of  104 CHB patients were randomly divided into two groups: the control group, which received 0.4 g of  inosine IV 
injection once a day for eight weeks and the treatment group received IV 1200 mg. 
GSH treatment significantly improved liver function as indicated by the decreases in ALT, AST, TBil, and TBA levels (p < 0.05, 
Table 2), as well as reduction in hepatic fibrosis indicated by the decreases in haluronic acid, collagen IV, laminin, transforming 
growth factor-β1 (p < 0.05; Table 3), and decreased serum cytokine levels including tumour necrosis factor-α, interleukin-6, and 
interleukin-8 (p < 0.05). 

The results indicate that glutathione treatment can improve liver function and inhibit inflammation and hepatic fibrosis in CHB 
5

patients.

Parameter Cases P value Control P value

After Rx Before Rx After Rx Before Rx

S.bilirubin

SGOT

21.97

224.26

15.71

139.86

0.004

<0.00

18.81

243.80

28.76

337.10

<0.00

0.003

SGPT

S.Albumin

GGT

Alkaline P

103.06

2.82

208.42

263.36

58.84

3.00

136.60

183.00

0.020

0.003

0.003

<0.00

110.54

2.75

207.44

248.42

171.08

2.35

282.30

316.02

0.045

0.010

<0.00

<0.00

Table 1. Comparison of liver function before and after treatment

Table 2. The changes in liver function indexes including alanine aminotransferase (ALT), asparaginic acid transaminase
 (AST), and total bilirubin (TBil) and total bile acids (TBA) of CHB after treatment 

Group ALT

(U/l)

AST

(U/l)

TBil (μmol/l) TBA

(μmol/l)

Control group
Treatment group

a a a a47.3 (95.04) 46.1 (49.72) 58.2 (22.34) 44.7 (12.09)
b b b b34.8 (92.35) 39.4 (42.06) 46.1 (13.82) 35.8 (11.73)

Values are expressed as mean (SD). Means with different superscript letters within a row indicate significant differ

Group HA
(ng/l)

C-IV
(ng/l)

LN
(ng/l)

TGF-β1 
(ng/l)

Control group a a a a174.9 (38.53) 238.1 (109.82) 142.6 (76.09) 185.7 (78.16)

Treatment group b91.4 (24.17)  b b b161.2 (72.64) 104.5 (64.86) 132.6 (65.94)

Values are expressed as mean (SD). Means with different superscript letters within a row indicate significant differences (p < 0.05)

Table 3.  The changes in serum liver fibrosis indexes including haluronic acid (HA), collagen IV (C-IV), laminin (LN), 
and transforming growth factor-β1 (TGF-β1) of chronic hepatitis B after treatment



Summary 
Available clinical data suggests that Intravenous glutathione appears to be a promising drug in treatment of  Chronic fatty 
liver diseases, Alcoholic Liver disease and Chronic Hepatitis B. Larger clinical trials are warranted to prove its efficacy in 
different Liver disorders. 
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Indications 
Ÿ Chronic fatty liver diseases
Ÿ Alcoholic Liver disease 
Ÿ Chronic Hepatitis B

Dosage 
Ÿ 1200 mg IV / day or as directed by 

the Physician 
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