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I. Introduction 

Nutritional stress in the form of protein deprivation is quite prevalent in the developing countries including 

Asian countries (1).Protein deficiency is rampant among the industrial workers in India and other third world 

countries and this may be associated with adverse functional disorders of body metabolism, which is likely to be 

exaggerated in conditions of heavy metal toxicity. Protein malnutrition disorders include growth failure, 

hypoproteoinemia,hypoalbuminemia oedema, fatty liver, atrophy of lymphoid tissues and decreased host 

immune defence in humans and animals(2). 

 Intake of Protein deficient diet strongly influences the activity of drug metabolizing enzymes as well as 

antioxidant enzymes(1).Feeding of a protein-deficient diet to rats has been shown to increase lipid peroxidation 

(LPO) and to induce significant changes in the liver activities of catalase,reduced glutathione (GSH) in the liver 
(3,4).It has been proposed that free radical mediated tissue damage may be involved in the pathogenesis of liver 

diseases, mainly because of the inadequate protective and repair mechanism in protein deficient individuals(5). 

 Earlier studies have shown that in malnutrition, there is excess production of reactive oxygen intermediates 

such as superoxide anion (O2–), hydroxyl radical (OH•), singlet oxygen and hydrogen peroxide (H2O2) within 

the erythrocytes. All these events lead to oxidative stress (6).In oxidative stress  the production of ROS exceeds 

the level of body’s natural antioxidant, causing damage to macromolecules such as DNA,proteins and lipid.This 

is often characterised by high level of Malonaldihyde (MDA) and reduction of reduced GSH molecules(7).High 

Malondialdehyde (MDA) level is a marker of higher lipid per-oxidation product and Reduced glutathione 

(GSH) is an endogenous antioxidant which plays a vital role in the detoxification of xenobiotics and scavenging 

of free radicals or reactive oxygen species (ROS) in cells(8).Cellular glutathione is the major antioxidant 

compound that acts directly both in removing reactive oxygen species (ROS) and as a substrate for several 

peroxidises (9). Use of natural antioxidant in the treatment and /or control of a number of stress-induced diseases 

are currently being favoured. The role of antioxidants in ameliorating oxidative damage brought about by the 

nutritional deficiency has been reported (10) 

Garlic(Allium sativum),which comprises an important component of the regular diet of the people in South East 

Asia including China and India,has been shown to have broad spectrum of activities like 

anticarcinogenic,hypolipidemic,antifungal and many more (11),(12) Extensive researches have already done with 

Allium sativam (multiple clove garlic) Linn in ameliorating Environmental & oxidative stress (13). In practice, 

garlic cloves are consumed either in raw form or in cooked form along with other foodstuffs in different parts of 

India (10). On the other hand Single pod garlic (Allium ampeloprasum) which have more broad spectrum 
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medicinal role, being unfamiliar and less popular to common people as a spice compare to Allium sativum. The 

antitoxic, antioxidative, immunostimulating, anti-inflammatory property of single pod garlic has already been 

established (13).However, practically no attempt has been made to study the effect of single pod garlic (Allium 

ampeloprasum) on oxidative stress biomarkers. Environmental stress can come in many forms like dietary stress 

in the form of Low protein intake. Research suggest that under nutrition due to protein deficiency influences to 

produce anxiety and stress due to low production of neuropeptides (14),(15). Keeping this into our consideration an 

experimental design has been set up to investigate the protective role of single pod garlic on liver protein, MDA  

and GSH status under conditions of protein deprivation to popularise its positive role on human health.  

 

II.  Materials and Methods 

Healthy male albino rats of Wister strain of an average body weight 80-100 g have been selected for 

experimentation. Animals were kept in clean polypropylene cages covered with chromate plate grill and 

maintained in normal husbandry conditions for 7 days with stock diet and water ad libitum for acclimatization 

before putting them on different treatment. Thereafter, the animals were randomly divided into four groups 

having four animals in each group. 

 

A. Grouping and composition of Stock diet and Protein deprived diet 
 Group I- Control (C) 

Animals in this group served as normal controls and were fed a stock diet with a normal protein content 

i.e.20%.Nutrient composition of the stock diet is given in the Table no.1. Nutrient Composition of the Normal 

stock diet was according to the formula of NIN with some modifications (16). 
 Group II- Low protein diet Stress (CS) 

Diet containing 9% protein which was considered as low protein diet was fed to this group. They were 

considered as stress group. Nutrient composition of the experimental diet is given in the Table no.1. Nutrient 

Composition of the experimental low protein diet (9%) (2) ,(17),(18) was modified in our laboratory. 
 Group III-Garlic treated (G) 

In this group animals were given fresh garlic homogenate at the dosage of 2gm/ kg body weight per day for 

15days through oral route by force feeding and kept on normal stock diet (20% protein). 
 Group IV-Low protein diet Stress + Garlic treatment (GS) 

Animals of this group received fresh garlic homogenate (2gm/ kg body weight/day for 15days) through oral 

route by force feeding and were given the low protein diet (9%). 

 

                      Table 1. Composition of Normal Diet and low protein diet (gm/100gm) 
Food Items Stock Diet(20% protein) Low protein diet(9% protein) 

   
Wheat Flour 53 10 

Skimmed Milk 29 06 

Bengal Gram Flour 10 10 
Ground Nut Oil 05 05 

Wheat Bran 03 04 

Rice Powder - - 15 
Rice Flaked Powder - - 25 

Suger  - - 10 

Arrowroot - - 10 
Vitamin drop(ml) 0.2 0.2 

Salt 0.5 0.5 

Nutrients   
Carbohydrate 58.837 71.536 

Protien 20.008 8.985 

Fat 6.9375 6.732 
Calorie 377.98 388.11 

 

B. Preparation of garlic paste and mode of feeding 

Single pod garlic (Allium ampeloprasum) was purchased from the local market and the cloves were cleaned, 

peeled and macerated to homogeneous mass in a motor and pestle. Required amount was prepared freshly every 

day, mixed with known quantity of water and given orally by a feeding needle.  

All the animals were handled with utmost human care and at the end of the treatment i.e., on the 16th day 

animals were weighed and autopsied, under light ether anaesthesia. Immediately after autopsy blood was 

collected directly from the heart in heparinised tube and plasma was separated by standard method .Livers were 

removed immediately and were perfuse and rinsed in normal saline. 

C. Preparation  of tissue for Biochemical Analysis 

Liver tissue was collected in ice cold saline and blotted, to reduce red blood cell contamination. Liver tissue was 

then weighed and homogenized in ice cold normal saline, 0.14(M) SSA and phosphate buffer in Potter Elvehjem 
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homogenizer to obtain a 10% homogenate for total protein & reduced Glutathione (GSH) estimation 

respectively. 

 

D. Collection of plasma 

Blood was collected in heparinised tube and allowed to stand for separation of plasma. 

 

E. Estimation of Reduced Glutathione(GSH) 

 Glutathione was estimated by the method of Falkmer (19) by using liver tissue homogenate 
 
F. Estimation of Product of Lipid Per-oxidation(MDA) 

Lipid per-oxidation was estimated spectrophotometrically using Thiobarbituric Acid Reactive Substances 

(TBARS) method as described by Satoh (20) by using blood plasma. 

 

G.  Estimation of Total Protein  
H. Protein was estimated by using the liver homogenate according to the method of Bradford (21). 

 
III. Statistical Analysis 

Data were analyzed by Analysis of Variance (ANOVA) and by student’s “t” test.  

 

IV. Results & Discussion 

The results of all the experiments conducted during the current study we depicted in various tables. 

All the results of various treatment groups have been compared with their normal control 

 

Table 2: Initial and final body weight of experimental animals                            
Groups No. of 

Animals 

 

     Body weights(g)  

P-value 
Initial Final 

(Mean ± SE) (Mean ± SE) 

I.  C (4) 4 105±3.536 137±5.951 ˂0.01 

II. CS (4) 4 106.25±1.25 91.25±6.25 NS 

III.G(4) 4 106.25±4.27 135±4.564        ˂0.01 

IV.GS(4) 4 106.25±3.75 107.5±3.461.443 NS 

                                                                [In Table NS=Non significant]. 

Table 3. Effect of Allium ampeloprasum treatment on hepatic protein concentration in protein-deficient 

rats                                                                                      
Group No. of 

Animals 

   Liver Protein(mg/g tissue) Group compared ‘P’value 

             (Mean ± SE) 

C 4 329.517±0.8916 C vs Cs P<0.001 

CS 4 184.669±4.932 C vs G P<0.001 

G 4 400.4069±13.904 C vs Gs P<0.001 

GS 4 262.169±1.354 Cs vs G P<0.001 

   Cs vs Gs P<0.001 

   G vs GS P<0.001 

 

Table 4.Effect of Allium ampeloprasum on reduced glutathione (GSH) and product of lipid per-oxidation 

(MDA) concentration in liver of protein deficient rats. 
Group No of Animals GSH (mg/gm tissue) Plasma Malonaldihyde(nmol/ml) 

Mean±S.E Mean±S.E 

C 4 18.66±1.132 0.6814±.09441 
 

CS 4 5.569±0.251 

P<0.001a 

5.2644±1.081 

P<0.001a 

G 4 27.235±3.310 
P<0.01,<0.05b 

P<0.001c 

0.205643±.0721 
NSb 

p<0.001c 

GS 4 11.275±0.388 
P<0.05d 

P<0.05e 

P<0.001f 

2.2935±0.1713 
NSd 

P<0.01,0.05e 

P<0.05f 

            

  [In Table 4, aC vs. CS, bC vs. G,cG vs.CS,dC vs GS,eCS vs GS,fG vs GS] 
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In the present study we find out the effect of single pod garlic (Allium ampeloprasum) homogenate at the dosage 

of 2g/kg body weight per day for 15 days. Result shows that protein deprivation lowers total protein level ,GSH 

level & increases MDA (lipid peroxidation product) .Table 2. showed that the initial and final body weight of 

control (C) and Garlic treated group (G) significantly increases.But there was decrease in final body weight of 

CS group though not statistically significant.The initial and final body weight of protein deprived garlic treated 

group(GS) remain unchanged.This showed that garlic can prevent loss of body weight in protein deprived 

condition.Table 3.showed that protein deprivation (CS) lowers the liver protein content with respect to all other 

group(P<0.001).Garlic treatment to protein deprived group (GS) shows significantly(P<0.001) higher amount of 

liver protein than the only protein deprived group(CS).Garlic treatment shows increase in protein level in G and 

GS group.Table 4 depicts only Garlic treatment (G) shows significant increase in GSH level compare to other 

groups.Stress significantly reduces the GSH level (CS) .But when this stress group is fed with Garlic (GS) there 

is 50% increase in the GSH level compared to CS.Stress increases plasma MDA (Malondialdehyde) level in CS 

group which is highly significant when compared to Control group(C).Garlic treatment(G) reduces the MDA 

level but the result is not significant. Garlic induced stress group (GS) significantly lower the MDA level 

compare to CS (P<0.01). These findings suggested that Allium ampeloprasum homogenate increases total 

protein content which is a positive indicator against oxidative stress due to low protein. Allium ampeloprasum 

administration produces no adverse effect on normal growth pattern in the body by counteracting oxidative 

stress biomarkers. 

V. Conclusion: 

Nutritional stress in the form of protein deprivation is quite prevalent in developing countries (22). Protein 

malnutrition disorders include growth failure, hypoproteinemia, oedema, fatty liver and decreased immunity in 

humans and animals (23). Feeding protein-deprived diet to rats has been shown to increase the lipid per-oxidation 

significantly,lowers the reduced glutathione level.It has been proposed that free radical mediated tissue damage 

may be involved in malnutrition mainly because of the inadequate protective and repair mechanisms in protein-

deficient animals or humans (24),(25). Protein-deprived group, showed a highly significant reduction in total 

protein level compared to the control group which may indicate decreased synthesis and increase turnover of 

protein in liver. The present study revealed that administration of low protein diet in rat causes alteration of lipid 

per-oxidation biomarker (MDA), reduced glutathione (GSH). However, treatments with single pod garlic 

provide a protective role in low protein induced stress. Thus, single pod garlic may be considered as an useful 

dietary supplement in protein deprivation. This provides a cheap protective strategy in the management of 

protein malnutrition. 
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