
 Kerbala Journal of Pharmaceutical Sciences No. 4 2102 4مجـــــــــــــلة كــــربلاء للعــــــلوم الصــــيدلانية العــدد 

 

22 
 

Effect of Morin on Isoniazid and Rifampicin Induced Hepatotoxicity 

in Rats 

Mohammed Talat Abbas* 

Mohammed Mustafa Hashim Zayni** 

*Department of Pharmaceutical Chemistry, College of Pharmacy, Kerbala, Iraq 

**Department of Theoretical Science ,College of Sport Education, Kerbala, Iraq 

(Received: Sep. 2012, Accepted: Dec. 2012) 

Key words: Isonizid, Rifampcin, Hepatotoxicity, Morin 

Abstract                                                                                             
The first line drugs used for tuberculosis therapy are isonizid and rifampicin (INH 

&RIF) and they are associated with hepatotoxicity, for this reason we aimed to study 

the protective effect of morin on the hepatotoxicity induced by the tow 

antituberculosis agents given together.   

To reach study object 24 female Wistar albino rats 220-250 g were divided into four 

groups, each group consisted of six animals received standard diet and tab water along 

the  21 days which is the experimental period. The control groupleaved without 

treatments while the morin group, rats were treated with 30mg/kg/day morin via 

gavage along the days of the experiment. INF-RIF group, rats were treated with 100 

mg/kg/day INH-RIF by intraperitoneal injection method for 21 days. INF-RIF and 

morin group, rats were treated with 100 mg/kg/day INH-RIF plus morin with a dose 

of 30 mg/kg /day via gavage along the experimental period.  

The results had a significant increase in the activity of alanine aminotransferase, 

aspartate aminotransferase and malondialdehyde level and significant decrease in the 

activity of superoxide dismutase, glutathione peroxidase, glutathione s-transferase and 

catalase in animal groups treated with INH and RIF as compared to control groups. 

However, supplementation of INH-RIF intoxicated rats with morin ameliorated the 

antituberculosis drugs adverse effects as evidenced by a significant decrease in 

alanine aminotransferase, aspartate aminotransferase activity and malondialdehyde 

level and significant increase in superoxide dismutase, glutathione peroxidase, 

glutathione s-transferase and catalase. We concluded that morin have a potential to 

protect the liver from INH and RIF toxicity. 
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 في الجرراى اثر الووريي على السوية الكبذية الٌاتجة هي الايسوًيسايذ والرفاهبيسيي
 

 عباش*م.د.هحوذ طلعت 

 م.م.هحوذ هصطفى هاشن زيٌي**

 *فشع انكًٛٛاء انصٛذلاَٛت, كهٛت انصٛذنت, خايؼت كشبلاء, انؼشاق

 ** فشع انؼهٕو انُظشٚت, كهٛت انخشبٛت انشٚاظٛت, خايؼت كشبلاء, انؼشاق

 انشفايبسٍٛ , انسًٕو انكبذٚت, : انًٕسٍٚ, الاٚضَٔٛضاٚذ  هفتاح البحث

  الولخص
ٚؼخبش الاٚضَٔٛضاٚذ ٔ انشفايبسٍٛ يٍ انًعاداث انحٕٛٚت انخٙ حسخخذو بشكم اساسٙ فٙ ػلاج انسم انشئٕ٘ ٔنكٍ 

ْزِ انًعاداث حكٌٕ يصاحبت نسًٛت فٙ انكبذ نزنك خطػ نٓزِ انخدشبت نذساست اثش انًٕسٍٚ ػهٗ انكبذ كؼُصش 

ايٛغ احخٕث كم يدًٕػت ػهٗ سخت خشراٌ يٍ ٔالٙ نسًٛت ْزِ انًعاداث. فٙ ْزِ انخدشبّ كاَج نذُٚا اسبؼت يد

غشاو. انًدًٕػت انعابطت اسخهًج انًاء ٔ انغزاء انًؼٛاس٘ فمػ نًذة  250انٗ  220َٕع انٕسخش الابٛط بٕصٌ 

يهغ/ كغى يٍ ٔصٌ اندشر  30 بدشػتٕٚو, انًدًٕػت انثاَٛت اػطٛج انًٕسٍٚ ػٍ غشٚك الاَبٕب انًؼٕ٘  21

٘ ٔ انًاء ػهٗ غٕل اٚاو انخدشبت , انًدًٕػت انثانثت حمُج بخهٛػ انًعاد انحٕٛ٘ بالاظافت انٗ انغزاء انًؼٛاس

يهغ/ كغى يٍ  30 بدشػتيهغ/كغى يٍ ٔصٌ اندشر ٔ اػطٛت انًٕسٍٚ ػٍ غشٚك الاَبٕب انًؼٕ٘ 100 بدشػت

ُخائح ػهٗ ٍ . اظٓشث انٚٔصٌ اندشر بالاظافت انٗ انغزاء انًؼٛاس٘ ٔ انًاء نكم اٚاو انخدشبت انٕاحذ ٔ انؼشش

ٔ اَخفاض يؼُٕ٘ فٙ فاػهٛت كم يٍ الاَضًٚاث  MDAٔ حشكٛض   ALT  ٔASTاسحفاع يسخٕٖ فؼانٛت اَضًٚاث 

نهًدًٕػت انخٙ اسخهًج خهٛػ انًعاداث انحٕٛٚت  SOD ,GSH-PX , GST , CATانًعادة نلاكسذة انخانٛت 

دٍٚ بانًماسَت يغ انًدًٕػت انعابطت, بًُٛا حًٛضث انًدًٕػت انًؼطاة نًادة انًٕسٍٚ باَخفاض اثش انًعا

ٔ  MDAٔ كزنك اَخفط حشكٛض   ALT  ٔASTالاَضًٍٚٛ  فؼانٛت جانسهبٙ ػهٗ انكبذ حٛث اَخفع ٍٚٛانحٕٛ

ٕسٍٚ حًهك خٕاص ٔلائٛت يًا ٚذل ػهٗ اٌ يادة انً  SOD,GSH-PX, GST , CATاسحفغ كم يٍ اَضًٚاث 

 .ٍٚ انحٍٕٛٚٛبذ انُاحدت يٍ انًعادنسًٛت انك

Introduction                                                                                               

Tuberculosis (TB) is one of the most common infectious disease
1
. Caused by 

infection with Mycobacterium tuberculosis, about 2 million people kills each year by 

tuberculosis
2,3

 .The first line drugs used for tuberculosis therapy are isoniazid (INH) 

and rifampisin (RIF) and associated with hepatotoxicity. Adverse effects of 

antitubercular therapy are sometimes potentiated by multiple drug regimens. Thus, 

though INH, RIF each in itself are potentially hepatotoxic, when given in combination 

their toxic effect is enhanced. The conversion of monoacetyl hydrazine, a metabolite 

of INH, to a toxic metabolite via cytochrome P450 leads to hepatotoxicity. Patients on 

concurrent rifampicin therapy have an increased incident of hepatitis. This has been 

postulated to be due to rifampicin-induced cytochrome P450 enzyme-induction, 

causing an increased production of toxic metabolites from acetyl hydrazine (AcHz)
 4-

9
. Oxidative stress as one of the mechanisms for INH-RIF induced hepatic injury

10
. 

Flavonoids are a group of polyphenolic compounds, which are widely distributed 

through-out the plant kingdom. There are about more than 3000 varieties of 

flavonoids are known.Flavonoids exhibit several biological effects such as anti-

inflammatory, hepatotoxic and anti-ulcer actions. Scavenging of free radicals seems to 

play a considerable part in the antioxidant activity of flavonoid compound. Many 

have anti-allergic, antiviral actions and some of them provide protection against 

cardiovascular mortality. They have been shown to inhibit the growth of various 

cancer cell lines in vitro, and reduce tumour development in experimental animals
11-

19
.
 

Morin (3, 5, 7, 2’, 4’- pentahydroxyflavone; a yellowish pigment) is a type of 

flavonoid belonging to the group of flavonols.
 

Morin have antioxidant, 
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antimutagenesis, cardioprotective, antimutagenesis, xanthine oxidase inhibitor, 

protein kinase C inhibitor and cell proliferation inhibitor, cytoprotection, 

anticarcinogenesis, antiinflammatory, effects
20-24

. It was found  that morin could 

modulate the activities of the metabolic enzymes, including cytochrome P450
25

 . And 

it is also an antioxidant that protects various human cells, like endothelial cells, 

hepatocytes and erythrocytes, against oxidative damages 
26,27

. Moreover, that morin 

could exert a significant chemopreventive effect on colon carcinogenesis induced by 

1, 2-dimethylhydrazine
28

. Morin increases the bioavailability of tamoxifen and its 

main metabolite, 4-hydroxytamoxifen in rats 
29

. 

The aim of the present work was to study the protective effect of morin on the 

hepatotoxicity produced by the tow antitubercular agents given together. 

Materials and Methods 

Drugs and Chemicals 

Isoniazid and rifampicin were purchased from local pharmacy and prepared separately 

in sterile distilled water. Rats were treated with isoniazid (100 mg/kg, ip) and co-

administered with rifampicin (100 mg/kg, ip), for 21 days 
30 ,31

. Morin was purchased 

from Sigma Chemical Company, St. Louis, MO, USA. and was given orally by intra 

gastric tube (gavage)  at a dose of 30 mg/kg as described
32

. 

Animals                                                                                                                                               

In the experiment, we used 24 Wistar albino 220-250 g female rats which were 

housed in wire bottom cages, all rats housed in an air conditioned room at 30±3°C, 

and maintained on a tab water and standard diet ad libitum with a 12 h light/ dark 

cycle for 21 days. The animals were divided into 4 groups. Each group consisted of 

six animals. 

Group 1 (CONTROL): control animals leaved without treatment for 21 days.                                                                                

Group 2 (MORIN): rats were treated with 30mg/kg/day morin via gavage along the 

days of the experiment. 

Group 3 (INF-RIF): rats were treated with 100 mg/kg/day INH-RIF via 

intraperitoneal method for 21 days.                                                                    

Group 4 (INH-RIF & MORIN): Rats were treated with intraperitoneal 100 mg/kg  

INH-RIF plus morin 30mg/kg/day dose via gavage. 

At the end of the treatment, the animals were fasted 24 h and sacrificed by 

decapitation, blood samples were collected, serum was separated from coagulant 

blood by centrifugation at 860g for 20 min, and then frozen at -20°C for biochemical 

analysis. The liver was dissected out, washed with chilled physiological saline, 

weighted, homogenized in 0.1M Tris HC1 buffer (pH 7.4) at 4ºC in potter Elvejem 

homogenizer, and then used for the evaluation. 

Histopathological studies 
The livers were excised and fixed in 10% formalin and stained with haemotoxylin and 

eosin and then observed under microscope for histopathological changes. 

Biochemical Estimation                                                                                         

Alanine aminotrasferase (ALT) and aspartate aminotransferase (AST) activities were 

estimated according to Reitman and Frankel methods
33

. Malondialdehyde (MDA) was 

estimated according to Van methods
34

. Superoxide Dismutase (SOD) activities were 

estimated according to Durak et al methods
35 

.Whereas glutathione peroxidase was 

estimated according to Paglia methods
36

. Catalase was estimated as described by 

Aebi
37

. Glutathione S transferases activities was measured as previously reported by 

Habig 
38

.
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Statistical analysis                                                        

The data was analyzed using the Statistical Package for Social Science program 

(SPSS 12). For comparison between different experimental rat groups, one way 

analysis of variance (ANOVA) was used followed by Tukey’s test. The results were 

expressed as means ± MSE and P < 0.05 was considered to be statistically significant. 

Results 

There was a significant increase in the activity of ALT and AST in animal groups 

treated with INH-RIF as compared to control groups. However, supplementation of 

INH-RIF intoxicated rats with morin ameliorated the antitubercular drugs adverse 

effects as evidenced by a significant decrease in ALT and AST activity as shown in 

Table  1. 

As shown in table 2, administration of antitubercular drugs INH-RIF,100 mg / kg / 

day for 21 days, caused a significant  increase in the level of MDA  with significant 

decrease in the activities of antioxidant enzymes (GPX, GST,CAT and SOD) in liver 

of experimental groups of rats as compared to those normal control animals. Oral 

administration of morin 30 mg/kg/day for 21 days significantly decreased these 

antituberculosis drugs-induced adverse effects and maintained the rats at near normal 

status. 

Animals treated with INH-RIF (100 mg/kg i.p.) for 21 days showed necrosis, and 

fatty degeneration in liver (Figure 3). This effect was relatively decreased in animals 

pretreated with morin (Figure 4). However histopathological changes were not 

observed on animals treated with morin (Figure 2) when compared with the control 

group (Figure 1) .  

 

 

Table 1: The serum aminotransferase of the animal groups treated with 

antitubarcalosis drugs (isoniazid INH, rifampicin RIF), morin and  antitubarcalosis co 

administrated with morin. 

Parameters CONTROL INH & RIF 100mg/kg  MORIN 30mg/kg 

INH-RIF 

100mg/kg & 

MORIN 30mg/kg 

ALT IU / L 20.83 ± 0.60
a
 60.33 ± 1.45

c
 21.17 ± 0.48

a
 27.83 ± 2.57

b
 

AST IU / L 47.33 ± 1.31
a
 242.00 ± 2.79

c
 47.33 ± 1.15

a
 93.67 ± 2.16

b
 

Values are expressed as mean ± SME (n=6) P values where calculated by student t-

tests, mean with different superscripts (a, b, c) differ significantly, P<0.05 

 

Table 2: the MDA and antioxidant enzymes parameters in hepatic tissue of the animal 

groups treated with antitubarcalosis drugs (isoniazid INH, rifampicin RIF), morin and 

antitubarcalosis co-administrated with morin. 

Parameters CONTROL INH & RIF MORIN 

INH & RIF & 

MORIN 

MDA nmol / mg P 11.66 ± 0.84
ab

 21.62 ± 0.93
c
 9.44 ± 0.50

a
 13.65 ± 1.22

b
 

SOD U / mg P 2.42 ± 0.30
b
 0.80 ± 0.04

a
 2.54 ± 0.28

b
 2.23 ± 0.12

a
 

CAT IU / mg P 5342.33 ± 187.23
b
 4034.00 ± 18.43

a
 5351.33 ± 36.60

b
 5041.50 ± 69.96

b
 

GPX IU / mg P 1.008 ± 0.052
b
 0.215 ± 0.009

a
 0.977 ± 0.044

b
 0.868 ± 0.027

b
 

GST IU / mg P 0.863 ± 0.023
b
 0.292 ± 0.040

a
 0.895 ± 0.047

b
 0.810 ± 0.059

b
 

Values are expressed as mean ± SME (n=6) P values where calculated by student t-

tests, mean with different superscripts (a, b, c) differ significantly, P<0.05 
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Figure (1) Liver section from a control rat showing normal morphology. 

 

 
Figure (2) Liver section from rat treated with morin (30mg/kg/ day for 21 days) 

showing normal morphology when compared with control rat. 

 

 
Figure (3) Liver section from rat treated with antitubarcalosis drugs (isoniazid INH, 

rifampicin RIF) 100mg/kg/ day  for 21 days) showing necrosis and fatty degeneration.   
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Figure (4) Liver section from rat treated with morin (30mg/kg/ day  for 21 days) prior 

to and during treatment   antitubarcalosis drugs (isoniazid INH, rifampicin RIF) 

100mg/kg/ day  for 21 days) shown reduction of necrosis and fatty degeneration when 

compared with animals treated with INH, RIF alone. 

Discussion 

This study aimed to evaluate the protective effects of morin against INF and RIF-

induced hepatotoxicity in rats. INF and RIF treatment causes significant increase in 

the serum activity of liver function markers such as ALT and AST as compared to  

control indicating hepatic dysfunction. These injuries may be due to the production of 

free radicals and involvement of oxidative stress to hepatic toxicity caused by INF 

and RIF treatment.  

The results from this study confirmed that INH and RIF at a dose of 100 mg/kg given 

i.p produces significant hepatotoxicity as evidenced by increase in serum AST and 

ALT. This elevation AST and ALT  serum because of their cytoplasmic nature and 

are thus released in blood by changing in the permeability of hepatocyte 

membranes
39

.This results obtained in this study are agree with other reports
40

.
 

However, administration of morin along with INF and RIF caused significant 

decrease in AST and ALT suggested the protective effects of morin. 

The present study shows that MDA levels in the liver were significantly higher in the 

INH and RIF-induced group when compared to the control group. This increase due 

to oxidative stress and lipid peroxidation (LPO). MDA is used commonly as an 

indicator of lipid peroxidation 
41

. Lipid peroxidation refers to a process that causes 

polyunsaturated fatty acid to turn rancid and is related to many pathological processes 

which lead to cancer, degenerative disease, and other diseases . Lipid peroxidation 

initiators are reactive oxygen species (ROS) such as hydroxyl (OH•) and peroxyl 

radicals (ROO•) and the superoxide anion radicals (O2•-), which are formed by 

exogenous chemicals factors and endogenous metabolic processes in the human body 

or in food systems
42

.  In recent years, a number of studies have showed that INH and 

RIF administration increases lipid peroxidation in the rat liver
9,40

.
 

However, 

adminstration of morin along with INH and RIF caused significant decrease in MDA 

levels suggested the protective effects of morin. 

Morin has been shown to exert a potent scavenging action on super oxide anion and 

hydroxyl anion in vitro, as well as the protective effect against lipid peroxidation ,  

polyphenols compounds have the ability to protect cell from oxidative stress, it have 

both antioxidant and prooxidant properties, depending on the concentration and free 

radical source
26,27

.  This results agree with  Sivaramakrishnan et al,
22 

who reported  

the administration of  morin significantly reduced the levels of MDA  in 

nitrosodiethylamine  (NDEA)  induced rats.
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The endogenous antioxidant system may counteract the reactive oxygen species 

(ROS) and reduce the oxidative stress with the enzymic antioxidant Superoxide 

Dismutase (SOD), Glutathion S-Transferase (GST), Catalase (CAT), Glutathione 

Peroxidase (GSH-px). SOD accelerates the conversion of superoxide radical ( O-2) to 

hydrogen peroxide while CAT and GSH-px converts H2O2 to H2O. In the present 

study showed a significant decrease in SOD, GST, CAT and GSH-px activity in rats 

treated with INH- RIF. This is due to INH - RIF generate free radicals, disturbing the 

antioxidant status and ultimately leading to oxidative stress. This results agree with 

others 
9,40

.
 
On the other hand, there was a significant increase in SOD, GST, GSH-px 

and CAT activities in groups treated with morin. It has been reported that 

administration of morin significantly decreased lipid peroxidation and increased 

endogenous antioxidants, such as SOD, CAT, GSH-PX and GST
22

. 
 
Oxidative stress-

induced tissue damage can be prevented or ameliorated by favoring the balance 

towards a lower oxidative stress status. It appears that the protective effect of morin 

involves the maintenance of antioxidant capacity in protecting the hepatic tissue 

against oxidative stress. 

Conclusion  

Our study shows that treatment with morin improved the activities of SOD, CAT, 

GSH-PX and GST, and decrease the level of MDA. This improvement may have 

resulted from changing the tissue redox system by scavenging the free radicals and 

improving the antioxidant status in the liver during INH and RIF hepatotoxicity. 
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