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Effect of Garlic Extract on Locomotor Activity of Male Mice
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Abstract, Fresh garlic extract at doses of 1, 5and 10 mg/kg body weight was injected subcutaneously ima
male Swiss-Webster mice. The injections (constant injectable volume 0.1 ml) were given daily for 5 days,
and on the last day the mice were subjected to behavioral tests, including numbers of squares crossed, wall
rears, rears, washes and squats. All the elements except squats, showed a significant increase in locomotory
activitics of the treated animals. Further studies on gatlic extracts and their isolated active fractions are
suggested.

Introduction

Garlic, the fresh bulb of Allium sativum L., is a vegetable food item of the family
Alliaceae, widely used both in the West and the East. It has traditionally been reported to
have expectorant, diaphoretic, disinfectant and diuretic properties [1]. Recently, garlic
has been reported to have lipid lowering properties in blood i2, 3]. Recent studies have
indicated that garlic is a contact dermal sensitizer due to the presence of aclive
substances like alliin [3] and diallyldisulphide [4].

In animal studics it has been reported that garlic extract could be used as a natural
agent for the treatment of hypertension in spontaneously hypertensive rats [5]. However,
Ruffin and Hunter [6] claimed that garlic extract, when used as a hypertensive agent,
causes vartous side effects in rats.

From these lilerature surveys it appears that no work has been carried out on the
effect of garlic on animal behavior. The purpose of this study was to investigate the
effects of fresh garlic extract on the locomotory behavior of the mate mice.
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Materials and Methods
Animals

Swiss-Webster albino mice (Mus musculus), were used in the present study. Adult
male mice of approximately the same ape and weight were housed (six per cage) in
plastic cages measuring 30 x 12 x 11 cm, in an environmentally controlled room with an
ambient temperature of 20-22°C and a 12-hour light/dark cycle. Unless otherwise stated,
Pilsbury’s mouse food and water were provided ad libitum.

Garlic extract

Fresh garlic bulbs were purchased from the local markets in Riyadh. A known
weight of peeled garlic (1, 5 and 10 g) was minced finely, squashed and mixed
separately with 100 ml normal saline {0.9% NaCl) and electromagnetically stirred at low
speed overnight at room temperature. Subsequently, the mixture was filtered under a low
vacuum and the filtrate was used in a constant injectable volume (0.1 mi) containing 1, 5
and 10 mg garlic exwract per kg mouse body weight. Each dose was injected
subcutaneously for five consecutive days. The control animals received saline (0,9%)
injections only. On the last day, the animals were subjected to locomotory studies.

Locomotory tests

The animals were placed in experimental wooden arena measuring 80 x 80 x30 cm
and the floor was divided into 64 equal sized squares. Various behavioral “elements”
were observed as described by Ajarem [7]. Observations on locomotor activity were
bascd on the “number of squares corssed” by walking or running in the arena and the
“number of squats™ (sitting on all four paws with very little or no signs of autonomic
arousal). For postures, the “number of rears™ (the whole body front raised from the
ground in the air), the “number of wall-rears” (the whole body front raised from the
ground and placed against the arena-wall to suppaort the upper part of the body) and the
“number of washes” (licking of the fore-paws and rubbing the over head and cars) were
observed. The observations in the arena lasted 300 seconds for cach animal.

Statistical analysis

The data were initially subjected to analysis of variance {ANOVA) using the
Minitab program. Subsequently, paired comparisons were carried cul using Mann-
Whitney U-tests {8].

Results

Behavioral data (medians with ranges) for the incidences of acts and postures
shown by the three groups of male mice in the locomotory test are given in the Table.
The lower dose of garlic {1 mg/kg) is ineffective in bringing a significant change in the
observed activities. However, the higher doses of 5 and 10 mg/kg, bring about a
significant increasc (P<0.05) in all the activities observed in comparison to controls,
except the number of squats, which remain unaffected by parlic administration.
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Table. Effect of garlie extract on the incidences of acts and postures shown by male mice in lecometory
test

Median (with ranges) number of acts and postures

Treatment Number of Wall rears Rears Wash Squats
dose SQUATES
crossed
Control 1281 194 4.2 53 146
(109-138) (17-26) 2-10y (3-9) (-3
1 mg/kg 1576 223 58 14 1.8
{102-169) (13.33) {3-14) {0-17) 0-4)
5 mp/kg 178 3+ 25.8% §.2* 12.6% !
(161-130) (19-32) {3-15) 621y (0-3)
10 mg/kg 183.6°* 31.5% 16.3% 20.7* 1.2
{175-186) (24-41) (5-21) (5-29) 0—4)

¥P<20.05 by Mann-Whimey U Test
*#P<:0.02 by Mann-Whitney U Test
Mumbher of mice in cach reatment groups was ten.

Discussion

The results of the present study indicate significant stimulatory effect of garlic
extract on the locomofory activity of the male mice in an open-field arena. Since no
study was available on the effect of garlic or its isolated active fractions [3,4] on
biological living systems with respect to their behavioral observations, it is rather
difficult to compare the present results with those of any previous studies. However, the
behavioral changes detected in these male mice could well be indicators of stimulatory
effects incited by garlic extract. The principal use of garlic isas a foodstuff, with a
secondary use as a topical treatment [9, pp. 110-115]. Whilst statistically significant
behavioral changes have taken place in the present study following subcutaneous
injection, this method of entry into the body is highly abnormal for garlic. The
pharmacological effects of garlic are primarily of interest in humans. Since garlic is
known not to be toxic to humans by oral administration, changes in behavioral studies
could be conducted on human volunteers without difficulty by the hospitals and health
centers. It would be worth investigating the effect of garlic exiract and the sensitive
active substances present in garlic [3, 4] in experimental models icluding humans to

understand the intcractions between behavioral changes and the usage of garlic as a
traditional herb.

References

1} Lee, T.¥Y. and Lam. “Contact Determatitis Due to Lopical Treatment with Garlic in Hong Kong.”
Contact Dermatitis, 24, No_ 3 (1991), 193-196.

[2] Reynolds, LE.F. Martindale: The Exira pharmacopoeia. 29th ed. Landon: the Pharmaceatical press
1989.



158
(3]
(41
i51
(6]
[7}

(8]

Jamaan S. Ajarem and Mohammad Ahmad

Mader, F.H. “Treatment of Hyperlipidacmia with Garlic-powder Tablets.” Arzneim. Forsch./Drug Res.,
40, No. 10 (E990), t111-1116.

Lembo, G., Balato, M., Patuno, C., Auricchio, L. and Ayala, F. “Allergic Contact Dermatitis due 10
Garlic {(Allium sativam).” Contect dermatitis, 25, No. 5 (1991), 330-331.

Foushee, D.B.. Ruffin, ]. and Banetjee, U. “Garlic as a Natural Agent for the Treatment of
Hypertension: a Prelimirary Report” Cytobios, 34 (1982}, 145-152.

Ruffin, J. and Hunter, S.A. “An Evaluation of the Side Effects ol Garlic as an Hypertensive Agent.”
Cytobios. 37, No. 146 (1983), 85-89.

Ajarem, J.S. “Studies on the Effect of Aleohnl on Locomotor Activity and immebility in Male Mice.”
Proc. Saudi Biol. Soc., 10 (1987), 97-104,

Siegel, S. Norparametric Statistics for the Behaviour Sciences. London: McGraw-Hill, 1966.

Jiangsu New Medical College. Dictionary of Chinese Medicine. Shanghai: Shanghai Science and
Technology press 1977.



Effect of Garlic Extract .. 159

gf)-\ ﬂ#\&fﬂ\&ﬁ»ﬂﬁﬁblﬁ
:gﬁ,'d'l 0\_,:.551 .U!-\J

aa Aok g nw.\,uauz
o pr = A gmae S daslor = gl LIS = L e i
Lol gl Bl = 11601 b hTEae
(= VY3 3oy g =V VYTV ity

Sy et 0L S SR S el g abniaes 95 2 4L St paskla
[ oS e Ve 0V ga gl i oo 3dl DS g e e By Ly Al o g
e il e ke ¢ ke gl o 5y S W e paly S0 ) YL ikt O
Sy e yuil) gkl 3 (el ol e ke ¢ il S e e A gl e e ¢ add

L Ohpem 5 s i L) B

s ¢ A gl oy A sound g geme B2 i p gl el ddedadi OF ) 255 b ges puildl

PN e T URPRP A I U TR % SN T N T i e

oty a8 TR gl il 2By et e RSB o ondl ke el o] aed it -



