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Abstract. The aim of this work is to evaluate the hepatoprotective effect of garlic homogenate coadministered with anti-tuberculosis drugs on the liver. Twenty rats were divided into five groups (each of
four rats) designated A, B, C, D and E (control). 51.4mg/kg body weight of first line tuberculosis drugs
(Isoniazid,Rifampicin,Pyrazinamide and ethambutol) was administered orally to two (2) rats in group A, B, C,
and D for seven (7) days and the remaining two rats in each group for twenty-eight (28) days.28.5 mg/kg,
42.8 mg/kg and 57.1 mg/kg body weight of the garlic were co-administered with the anti-tuberculosis drugs
to group B,C and D respectively. Group A serve as negative control. From the results obtained, it was
observed that the values of AST, ALT and ALP were significantly higher in rats administered with 51.4
mg/kg of first line anti TB drugs (negative control) when compared with rats co-administered with same antiTB drugs and 57.1 mg/kg of garlic homogenate. (P<0.05).The AST and ALT levels were found to increase
progressively as garlic concentration decreases. This result as also showed that anti-tuberculosis drugs are
hepatotoxic from the values (AST: 47.5 ± 3.53, ALP: 87.0 ± 4.24 and ALT: 52.0± 4.24) obtained in group A
(negative control) when compared to group E (positive control) values (AST: 10 ± 1.41, ALP: 33 ± 4.24 and
ALT: 10 ± 4.24). There were no significance differences obtained in the level of AST and ALT when
compared with seven (7) days treatment. Histological test was done to confirm the results obtained. From
this research it can be suggested that supplementation of garlic in individuals on first line anti-TB drugs may
be beneficial as garlic proves to be hepatoprotective. The hepatoprotective effect of garlic is dose dependent.
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1. Introduction
Tuberculosis is a common and in many cases lethal infectious disease cause by various strain of
mycobacterium tuberculosis [1]. It is spread through the air by cough, sneeze or contact with saliva [2].
Inhaling fewer than ten bacteria may cause an infection [3]. It is estimated that approximately one third of
the worlds is infected with mycobacterium tuberculosis with 8.8 million new cases during 2005 alone [4].
The number of new cases is increasing worldwide [5]. 80% of populations in many Asia and Africa countries
are positive to the tuberculin tests [1]. About 1.6 million people died from Tuberculosis (TB) in 2005 [4].
Drugs used for the treatment of TB includes isoniazid (INH),rifampicin (RPM),ethambutol (EMB) and
streptomycin (ISM) [6].These drugs are considered as first line anti-TB drugs ( non drug resistance strain)
and are most effective with least toxicity. Closerine, pyrazinamide and ethionamide are given as a second
line of defence against resistant strain bacteria, although they are more toxic and less effective [6].A meta
analysis of studies involving several anti tuberculosis drug regiments estimates the incidence of liver toxicity
to be 2.6% with co-administered isoniazid and rifampicin,1.6% with isoniazid alone, and 1.1% with
rifampicin alone [7].
Garlic (Allum Sativum), specie of the onion genus is one of the most popular herbs used worldwide. The
steroids, terpenoids, flavonoids and other phenols have increasingly been identified as possible active
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ingredients in garlic [8]. Allum Sativum has been found to reduce hyperlipidemia [9]. [10] Have reported
that garlic supplementation significantly reduce aortic plaque deposits of cholesterol fed rabbits. Aged garlic
extract and its constituent have been shown to inhibit cu2+ induced oxidative modification of low-density
lipoprotein[11]. The mechanistic action of garlic might be due to organosulphur compound in it [12]. The
aim of this research is therefore to determine the hepatoprotective effect of garlic on liver by monitoring the
levels of ALT, ASP and ALP.

2. Methods
2.1. Experimental Design
Twenty rats were divided into five groups each of four rats designated A,B,C,D and E
(control).51.4mg/kg body weight of tuberculosis drug solution was administered orally to two (2) rats in
group A,B,C, and D for seven(7) days and the remaining two rats in each group for twenty-eight (28)
days.Garlic extract of 28.5 mg/kg, 42.8 mg/kg and 57.1 mg/kg body weight were co-administered with first
line of anti tuberculosis drugs to group B, C and D respectively. Group A serve as negative control. A
section of the liver tissue was collected from each group for histological analysis.

2.2. Biochemical Analysis
Serum ALP was determined as outlined by [13], while ALT and AST were determined using [14]
methods.

2.3. Preparation of Garlic Homogenate
50mg/ml of freshly prepared garlic homogenate was prepared by diluting 5g of blended garlic with 100
ml of distilled water.
Table 1: Mean Serum AST, ALP and ALT activities analyzed in experimental rats induced with anti-tuberculosis drugs
co-administered with garlic extract for seven (7) days.

Groups
Goup A
(negative control : Anti-TB drug only)

AST
47.5 ± 3.53

ALP
87.1 ± 4.24

ALT
52.0 ± 4.24

Group B
(Anti-TB + 28.5mg/kg of Garlic)

41.0 ± 1.41

84.0 ± 5.65

43.5 ± 2.12

Group C
(Anti-TB + 42.8mg/kg of Garlic)

32.5 ± 4.94

85.0 ± 1.41

40.5 ± 3.52

Group D
(Anti-TB + 57.1mg/kg of Garlic)

24.5 ± 2.12

66.0 ± 5.65

25.5 ± 4.94

Group E
(positive control)

10.0 ± 1.41

33 ± 4.24

10 ± 4.24

Table 2: Mean Serum AST, ALP and ALT activities analyzed in experimental rats induced with tuberculosis drug coadministered with garlic extract for twenty-eight (28) days.

Groups
Group A
(negative control : Anti-TB drug only)
Group B
(Anti-TB + 28.5mg/kg of Garlic)
Group C
(Anti-TB + 42.8mg/kg of Garlic)
Group D
(Anti-TB + 57.1mg/kg of Garlic)
Group E
(positive control)

AST
67.5 ± 3.53

ALP
106.5 ± 6.36

ALT
61.5 ± 2.12

51.5 ± 2.12

54.5 ± 7.77

51.5 ± 0.70

34.0 ± 5.65

47.5 ± 2.12

41.0 ± 1.41

27.0 ± 1.40

43.0 ± 5.65

29.5 ± 0.76

11.0 ± 1.41

31.5 ± 3.53

9.50 ± 2.10
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Histology Results:

Negative control

Group B

Group C

Group D

Positive Control

2.4. Preparation of Anti-Tuberculosis Drug
20mg/ml of first line anti-tuberculosis drug solution was prepared by dissolving 2g of anti-tuberculosis
drug in 100ml of distilled water.

2.5. Histological Analysis
The liver biopsy was fixed with 10% formal saline dehydrated with ascending grade of alcohol cleared
with molten paraffin wax. The tissue sections were cut with microton and stained with haematoxylin and
eosin staining techniques.

2.6. Statistical Analysis
The student t-test was used and value of P<0.05 is significant.

3. Results and Discussion
From the results obtained in this work, it was observed that the values of AST, ALT and ALP were
significantly higher in rats administered with 51.4 mg/kg first line anti TB drugs (negative control) when
compared with rats co-administered with same anti-TB drugs and 57.1 mg/kg of garlic extract.(P<0.05).The
AST and ALT levels were found to increase progressively as garlic concentration decreases (Table 1). This
result as also showed that anti-tuberculosis drugs is hepatotoxic from the values (AST: 47.5 ± 3.53, ALP:
87.0 ± 4.24 and ALT: 52.0 ± 4.24) obtained in group A (negative control) when compared with group E
(positive control) values (AST:10 ± 1.41, ALP: 33 ± 4.24 and ALT: 10 ± 4.24). This conforms to the
findings of [7] on the hepatotoxicity of anti tuberculosis drugs.
When the rats were subjected to twenty-eight (28) days similar treatment as in table 1, the negative
control value of AST, ALP and ALT were all higher than the seven (7) days treatment. These therefore
suggest the further damage to the liver. On the effect of the anti-tuberculosis drugs co-administered for
twenty-eight (28) days, there were no significance difference obtained in the level of AST and ALT when
compared with seven (7) days treatment. The Histology results confirms the extent of the liver damage by
anti-TB drugs as seen from the scan of the negative control, the size of the grey areas indicates the extent of
liver damage which was virtually absent in the group treated with 57.1mg/kg of garlic extracts. From this
research it can be suggested that supplementation of garlic in individuals on anti-TB drugs may be beneficial,
as garlic proves to be hepatoprotective. The hepatoprotective effect of garlic is dose dependent but not on the
duration of garlic intake.
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