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Effect of Allium sativum Linn. (Alliaceae) (Raw Garlic Extract (RGE)) was studied on free
amino acids (FAA) level in male albino rats. The garlic extract was tested in three different doses 1ml, 2mi
and 4ml/ kg body weight daily for a period of 7, 14, 21 and 28 days. The significant (P<0.01) increase in
Free amino acid (FAA) level was observed when rats were fed with low and medium dose but when rats
were fed with 4ml/kg body weight of garlic extract there was a not significant increase in Free Amino Acid
(FAA) level was observed.
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INTRODUCTION

Epidemiological studies in the past 10 years have revealed an inverse relationship between Allium sativum
(garlic) consumption and the incidence of certain diseases, including stomach, colon and laryngeal cancers
(Yu-Yan Yeh and Lijuan, 2001). The importance of garlic was recognized many centuries ago, in early
Egyptian, Chinese and Indian civilizations as a herbal or traditional medicine. Today, in many parts of the
world, garlic is being used for prophylaxis and for the treatment of acute and chronic gastritis, dysentery,
typhoid fever, cholera, tuberculosis, pneumonia, diabetes mellitus and heart disease (Khataibeh, et al.,
2006). Allicin, diallyldisulfide-oxide, alliin, active ingredients from garlic (alliin) are systemic vasodilator
(Sang et al., 1995). Ether extracts and partially purified distilled extracts of garlic have been reported to
inhibit human platelet aggregation in vitro (Apitz-Castro et al., 1983). Treatment with garlic extracts was
found to improve the activation of natural killer cells, the function of T-lymphocytes (Tang et al., 1997). In
in vitro and in vivo studies, aged garlic extracts stimulated immune functions. Kamin and Handler (1951),
reported that metabolism of the amino acids follows their accumulation in various tissues. By-products of
such metabolism are urea and ammonia which appear in the urine. Bose et al., (1973), reported that glycine
labeled with carbon-14 is incorporated into liver cholesterol and fatty acids by rats. Caspi et al., (1971) also
reported that rats incorporated the S-methyl group of methionine into cholesterol. Medicinal uses of Allium
sativum (garlic) have existed for centuries, but its therapeutic properties need more investigation. The

present study investigates the effect of garlic extract on amino acid level in both male and female albino rats.
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MATERIALS AND METHODS

The Extract

Six months old (after harvest) garlic bulbs were collected from the local market. Garlic bulbs were
separated, peeled and washed with distilled water. After drying in shed, about 500 gm of clean garlic bulbs
were crushed with the help of electronic grinder. The extract was strained through muslin cloth after
squeezing the crushed materials (Sonepati et al., 2001).

Experimental Animal

Healthy adult male albino rats weighing approximately 150 — 200 gm were selected for the experiment. All
animals were acclimatized for a week in the laboratory before use (Parthasarathy and Prasanth, 2009). The
animals were housed five per cage under controlled conditions of a 12 h light/dark cycle, 50% of humidity
and 26°C £ 2°C, with minimum noise levels (Nagaraja et al., 2006). Animals had free access to tap water ad
libitum and normal diet.

Experimental Design

The animals were divided into four groups. Group A animals, which served as healthy control, were given
normal feed and tap water ad libitum throughout the experimental tannure. Rats of group B, C and D were
fed with 1ml, 2ml and 4ml/ kg body weight garlic extract daily for 7, 14, 21 and 28 days daily. In all the
groups, the extract was forced fed by using ball — tipped needle every day between 11.00 a.m. to 12.00 pm
(Thomson et al., 2006; Cikler et al., 2005).

Free Amino Acids Estimation

Estimation of total free amino acids in gonads of Albino rats was made according to the method of Spies
(1957). The tissue homogenate (1% w/v) was prepared in 96% ethanol in an electrical homogenizer for 5
minutes and centrifuged at 8000g for 20 minutes. In 0.1 ml of supernatant, 0.1 ml of distilled water and 2.0
ml of ninhydrin reagent was added and mixed thoroughly. Ninhydrin reagent was prepared by mixing one
gram of ninhydrin in 250 ml of absolute ethanol and 0.04 gm of stannous chloride in 25.0 ml of citrate
buffer (p" 5.0). The reaction mixture was kept in boiling water bath for 15 minutes. Two ml of 50% ethanol
was added to the above after cooling. The violet colour developed which was measured at 575 nm. Glycine

was used to determine standard. Free amino acids have been expressed as pg /mg tissue.

Statistical Analysis

All the experiments were replicated five times and subjected to statistical analysis by two way analysis of
variance (ANOVA), followed by student’s t-test, wherever required (Paterson, 1939).

RESULTS AND DISCUSSION
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There was a significant increase in the mean values of Free Amino Acid level in male albino rats. In group B

and C, the level increased significantly (P<0.01) to the extent of 14.81% and 17.42% respectively whereas in
group D there was a not significant increase of 1.42% in FAA level was observed

DAYS
REGIMENS | TREATMENTS

07 14 21 28

304.132+1.282 | 309.207+1.227 | 312.967+1.808 | 317.290 +1.282
CONTROL (0)
(100%) (100%) (100%) (100%)

313.531+1.012* | 332.703 £ 1.296** | 340.974 + 1.527** | 364.282 + 1.349**
Iml/kg (bd.wt)

Free Amino (3.09%) 1 (7.60%) 1 (8.95%) 1 (14.81%) 1
Acid level
(ug/mg) 322.929 + 1.748** | 351.124 + 1.474** | 359,771 + 1.407** | 372.553 + 1.533**

2ml/kg (bd.wt)
(6.18%) 1 (13.56%) 1 (14.95%) 1 (17.42%) 1

306.688 + 1.394N | 312.027 +1.783"5 | 316.350 + 1.316™° | 321.801 + 1.589N°
4ml/kg (bd.wt)

(0.74%) 1 (0.91%) 1 (1.08%) 1 (1.42%) 1

e Values are expressed as Mean + SE of five replicates, Values in parentheses are percent change with control taken as
100 percent.

o Data were analyzed through Two Way Analysis of Variance (ANOVA) followed by Student’s t-test.
e ‘NS’ not significant, **’ significant (P<0.05) and “**’ significant (P<0.01), when treated groups were compared with

controls.

e | Decrease in % change and 1 Increase in % change.
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Figure 1: Change in percent level of Free Amino Acid (FAA) in male albino rats after fed with different

volumes of raw garlic extract for 7, 14, 21 and 28 days daily.

Amino acids can be metabolized to produce energy. Some amino acids act as neurotransmitters, and
some act as starting materials for the biosynthesis of neurotransmitters, hormones, and other important
biochemical compounds. Amino acids are the primary building blocks for proteins. This description fits a
very large number of compounds, most of which are non-physiological. In addition, many physiologically
important amino acids are not used in proteins. However, in biochemistry, the term “amino acid” generally
refers to one of the 20 types of monomeric units most commonly used to construct proteins. We have no
adequate explanation for the changes in amino acid concentrations. A number of possibilities have been
considered to explain the mechanism at work but we have as yet no actual proof to substantiate them. This is
especially important during fasting, when the breakdown of muscle protein is a major energy source. The
increased Amino Acid level suggests possible tissue damage probably due to increased proteolytic activity
under stress. However, the elevated levels of amino acid may be (a) utilized for energy production by
feeding them into the TCA cycle through amino transferase reaction, (b) attributed to the synthesis of amino
acids in addition to their elevation by protein hydrolysis, (c) due to transamination and animation of keto
acids, and (d) attributed to use of amino acids and their involvements in the maintenance of an acid — base
balance.

ACKNOWLEDGEMENT

Authors (PHP) are thankful to University Grant Commission, New Delhi, Letter No. F. No. 34- 414/ 2008
(SR) for their financial support.

REFERENCES

1. Apitz-Castro R, Cabrera S, Cruz MR, Ledezma E and Jain MK. Effects of garlic extracts and of
these pure components isolated from it on human platelet aggregation, arachidonate metabolism,
release reaction and platelet ultrastructure. Thromb Res. (1983); 32: 155.

2. mBose AK, Kapoor NK and Nityanand S. Incorporation of glycine 2"C into cholesterol and fatty
acids in rats. Ind. J. Exp. Biol. (1973); 11: 452-454.

3. Caspi E, Jones JGL and Heidel SP. In vivo incorporation of the S-methyl group of methionine into
cholesterol in rats. Chem. Comm. (1971); 1201-1202.

4. Cikler E, Saglam B, Zeybek A, Ercan F, Cetinel S, Sener G. The protective effects of aqueous garlic
extract against water avoidance stress-induced mast cell degranulation in dermis. Marmara Medical
Journal, (2005); 18(3): 103-108.

291



10.

11.

12.

13.

14.

15.

16.

17.

18.

Sashank Srivastava International journal of ayurvedic & herbal medicine 2(2) April . 2012(288-293)
Kamin H and Handler P. Metabolism of paren terally administered amino acids. Il. Urea synthesis. J.

Biol. Chem. (1951); 188: 193-205.

Khataibeh M, Abu-Samak M and Banu N. Biochemical investigation of the effect of Garlic (Allium
sativum) on 7, 12-dimethylbenz[o]anthracene (DMBA) induced mammary cancer in female albino
rats. Asian J. Biochemistry (2006); 1(3): 251-256.

Nagaraja HS, Anupama BK and Jeganathan PS. Stress response in albino rats. Thai Journal of
Physiological Sciences, (2006); 19: 8-15.

Parthasarthy G and Prasanth VV. Hepatoprotective Activity of Cassia fistula Linn. Bark extract
against Carbon Tetra Chloride Induced Liver Toxicity in Rats, The Internet Journal of
Pharmacology, (2009); Vol 6: No. 2.

Paterson DD. Statistical Technique in Agricultural Research M.C. Graw- Hill New York (1939).
Sang GK, Nam SY, Chung HC, Hongand SY, Jung KH. Enhanced effectiveness of dimethyl-4,41-
dimethoxy-5,6, 5', 6* -dimethylene dioxybiphenyl — 2, 2! — dicarboxylate in

combination with garlic oil against experimental hepatic injury in rats and mice. J. Pharm.
Pharmacol. (1995); 47: 678-682.

Sonepati SK, Dey S, Dwivedi SK and Swarup D. Effect of garlic (Allium sativum L.) extract on
tissue lead level in rats. Journal of Ethnopharmacology, (2001); (76): 229 — 232.

Spies JR. Colorimetric procedure for amino acids. In “Methods in Enzymology” (eds., SP Colowick
and NO Kaplan), Academic Press, (1957); pp 464.

Tang ZZ, Sheng S, Liu X, Jian K, Suin and Yan M. Preventing function of garlic on experimental
oral precancer and its effect on natural Killer cells. Bulletin of Human Medical University. (1997);
22: 312 - 318.

Thomson M, Khaled K Al — Qattam, Tanuja Bordia and Muslim Ali. Including Garlic in the Diet
May Help Lower Glucose, Cholesterol and Tryglycerides, The Journal of Nutrition, (2006); 136:
800S-802S).

Yeh Y and Lijuan L. Cholesterol-Lowering Effect of Garlic Extract and Organosulfur Compounds:
Human and Animal Studies, The Journal of Nutrition, (2001); 131: 989S-993S.

Table 1: Percent change in Free Amino Acid (FAA) level after following the programmed feeding of
Allium sativum (garlic) extract daily for 7, 14, 21 and 28 days respectively in male albino rats.

Table 1: Percent change in Free Amino Acid (FAA) level after following the programmed feeding of

Allium sativum (garlic) extract daily for 7, 14, 21 and 28 days respectively in male albino rats.
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