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Abstract: 

Background: To determine the histological Hepatic changes in liver of albino rats induced by monosodium 

glutamate and Hepato-protective role of ginkgo biloba. 

Methods: 21 Albino Wistar rats were taken for this study and divided into 3 parallel groups (n=7 in each group). 

All the healthy adult Wistar rats with normal average weight (150-200g) and without any gross abnormality were 

selected for the study. All effected disease or any moribund rats were excluded. On 46 day after the completion of 

experiment  all rats were scarify and the Liver of wistar rats rapidly collected  and fixed in formaldehyde. 

Results: Group of rats received MSG for 45 days shows changes of congestion of central vein in 7 out of seven, 

there also changes  in infiltration of leukocyte observed in 6 rats,  centrilobulor hemorrhagic necrosis see in all 7 

rats, and only one animal observed with changes of hepatic fibrosis. 

Conclusion: It is concluded that MSG have significant effects on histology of liver. 
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INTRODUCTION:  

Monosodium glutamate. 

Monosodium glutamate (MSG) is most common 

using food ingredient for taste enhancer in cocking 

dishes and preservative agent for canned foodstuff 

also used at industrial level [1]. Monosodium 

glutamate (MSG) sold ingredient is available in open 

market and Super mart in Pakistan by name of 

"Ajinomoto"[2]. World Health Organization (WHO) 

recommendation about the MSG average daily intake 

is 1.0 g [3] but with the increase consumption of 

MSG in Pakistan, either in cocking food or by 

utilizing of packed food may be exceed 1.0 g.  The 

exceed amount of MSG affect at all body systems 

including vital organs, MSG affect to the hepatic 

structure and its functions [4].  The effect of MSG on 

the renal system has been studied by investigators, 

they found MSG effect on two factors " Glucose 

metabolism and oxidation" both are significant 

factors for vital organ damage [5]. 

 

Ginkgo biloba. 

Ginkgo biloba is one of the popular medicine herb it 

have been used as curative agent in current 

pharmacology [6]. GBE contain several constituent 

terpenoids or terpen lactoids, flavonoids, 

Biflavonoids, polyprenols and iron-superoxide 

dismutase (Fe-SOD) these constituents are 

responsible for there anti-oxidants activities and have 

the protective effects against ischemic injury of the 

vital organs [7-8], GBE flavonoids components are 

believed to effective and act as antioxidants, it 

reducing edema caused by tissue injury, memory 

enhancing agent, protect against the neural damage 

[9]. Many research studies have been reported that 

GBE decrease tissue damage in different organs by 

its antioxidant properties of flavonoids [10].  

 

The Liver is vital organ of mammals it is also known 

as filter organ, it consist million numbers of hepatic 

cells which are responsible for many functions. Liver 

receiving blood from alimentary tract and regulate 

metabolic functions of different substances [11-12-

13]. 

 

To the best of our knowledge there are no studies 

concerning the hepatic protective effects of ginkgo 

biloba against the MSG intoxication. Therefore this 

study was an aimed to investigate the adverse effect 

of MSG intoxication on the hepatic tissue and  assess 

the possible hepato-protective effect of oral 

supplementation of ginkgo biloba against the MSG 

through Histological examination in wistar rats [14]. 

 

MATERIAL AND METHODS: 

Animal Protocol: 

For research study the animal protocols was 

monitored at animal house of Sindh Agriculture 

university Tandojam’s department of animal 

husbandry sciences. Twenty one adult albino Wister 

rats weighing were (150-200g) housed in plastic cage 

with hygienic environment were provided with well-

ventilated room temperature between (22±2
°
C) with 

cycle of 12 hours light/dark with daily base with 

humidity between (65-70%), changes the bedding 

with saw dust and Cage were equipped with stainless 

steel feed containers and plastic drinkers with 

stainless nozzles for water drinking. They were given 

standard pellet chow and water.  

 

Experimental procedure: 
Duration of study was 45 days on 21 number of 

albino Wister all albino rates were equally divided 

into the three gourps (n=7 in each group). Group 1 

was control group which served as normal control 

feed with distilled water. Group II (experimental 

group) served monosodium glutamate (MSG) 

0.08mg/gm/po for the 45 days, [15] Group III 

(experimental group) served monosodium glutamate 

(MSG)0.08mg/gm/po with GBE 0.05mg/gm/po for 

45days [16]. On 46 day after the completion of 

experiment the Liver of wistar rats rapidly collected 

and fixed with in 10% formaldehyde solution and 

processed routinely by embedding in paraffin for 

histopathologic examination. Paraffin embedded liver 

for slides prepared in  4-6 µm in thickness slices and 

stained with hematoxylin and eosin to observe 

changes through light microscope at the laboratory of 

Postgraduate and Histo-Anatomy of ISRA University 

of Hyderabad Sindh [17].   

 

Drug and chemicals: 

Ginkgo biloba leaves dry extract was  received from 

supplier the green area company Lahore, GBE 

contain 18.62% flavone glycosides (primarily 

composed of kaempferol, isorhamnetin, and 

quercetin) and 5% terpene lactones(2=2.5-3.2% 

ginkgolides A,B and C as well as 2.5-3.1% 

bilobalide). Other constituents include 

proanthocyanidins, glucose, rhamnose, organic acid, 

D-glucaric  and ginkgolic acid. 

 

Monosodium glutamate (MSG) purchase from local 

market used for food enhancing and flavoring agent  

 

Statistical analysis: 

The statistical analysis data were carried out as mean 

± S.E. comparisons between mean of different group 

were carried out by One-way analysis of Variance 

(ANOVA). P value <0.05 were considered 

significant. 
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RESULT AND DISCUSSION:  

As shown in table 1 (figure:1) in control group there 

are no changes of congestion of central vein, 

infiltration of leukocyte and centrilobulor 

hemorrhagic necrosis see in all 7 rats. Table show 

only one animal observed with changes of hepatic 

fibrosis out of 7.   

 

As shown in table 2 (experimental group of MSG) 

changes of congestion of central vein in seven 

animals out of seven (figure:2)  , there also changes  

in infiltration of leukocyte observed in 6 animal out 

of 7 (figure:3),  centrilobulor hemorrhagic necrosis 

see in all 7 rats(figure:4). Table show only one 

animal observed with changes of hepatic fibrosis out 

of 7.   

 

As shown in table 3 (experimental group of 

MSG+GB) changes of congestion of central vein in 

one animals out of seven rest of six remain healthy 

without changes, there also changes  in infiltration of 

leukocyte observed in 2 animal out of 7 and five 

remain healthy,  centrilobulor hemorrhagic necrosis 

see in one out off seven and rest of six rats remain 

healthy (figure:5). Table show in 3 animal out off 

seven observed with changes of hepatic fibrosis. 

 

As shown in table#4 (graf:1)  Comparison in all 

groups (number of rats 7/group) significant changes 

of congestion of central vein P value 0.001. There 

also significant changes observed in infiltration of 

leukocyte P value 0.001. There are also significant 

changes in centrilobulor hemorrhagic necrosis P 

value 0.001. But table # 4 shows that no significant 

changes in hepatic fibrosis P value 0.27. There need 

of further evaluate or research on hepatic fibrosis.   

 

The sodium glutamate is one of common using food 

enhancing and preservative agent this present 

research study show daily use of MSG 0.8mg/gm/po 

body weight adverse effects on liver parenchyma and 

histology. MSG effects on the congestion of central 

veins of liver with changes in infiltration of leukocyte 

and cintrilobular hemorrhagic necrosis and hepatic 

fibrosis [18]. Liver damage occurs due to the 

increased level of MSG in body. Therefore it could 

be concluded that low dose of MSG may be 

hepatotoxic [19]. These alterations appear in the liver 

probably because liver mainly responsible for 

detoxify and metabolize the external compounds in 

the body [20].  While Ginkgo biloba leave extract 

show repairing and hepato-protective effect on liver, 

GB accelerates the regeneration process and the 

production of liver cell [21].    

 

Tables 1: (Group A control) 

 Yes No 

Congestion of central vein 0 7 

Infiltration leukocyte 0 7 

Centrilobulor hemorrhagic necrosis 0 7 

Fibrosis 1 6 

 

Tables 2: (Group B MSG) 

 Yes  No 

Congestion of central vein 7 0 

Infiltration leukocyte 6 1 

Centrilobulor hemorrhagic necrosis 5 2 

Fibrosis 5 2 

 

Tables 3: (Group C MSG+GB) 

 Yes No 

Congestion of central vein 1 6 

Infiltration leukocyte 2 5 

Centrilobulor hemorrhagic necrosis 1 6 

Fibrosis 3 4 
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Table 4: Comparison in all groups (number of rats 7/group) 

 

 Comparison in all groups (number of rats 7/group) 

Group A 

(Control) 

Group B 

(MSG) 

Group C 

(MSG+GB) 

 

P-value 

Congestion of central 

vein 

0 7 1 0.001 

Infiltration leukocyte 0 6 2 0.001 

Centrilobulor 

hemorrhagic necrosis 

0 5 1 0.001 

Fibrosis 1 5 3 0.27 
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CONCLUSIONS: 

It is concluded that MSG have significant effects on 

congestion of central vein, infiltration of leukocyte 

and centrilobulor hemorrhagic necrosis and also 

concluded  that the hepato-protective activity of EGB 

but no significant changes in hepatic fibrosis, so need 

of further research about the hepatic fibrosis. 
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