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Abstract. Male Swiss-Webster mice were injected (injectable volume 0.1 ml) subcutanecusly with fresh
garbe extract at doses of 1, 5 and 10 mg/kg body weight. The injections were given daily for 5 days, and on
the last day the mice werc subjected 10 biochemical investigations. Acid (AcPase) and alkaline phosphatase
(AlPase) activities were stimulated in the serum and in liver tissue. Brain acetylcholinesterase (AChE)
activity was inhibited in the treated mules unly at the highest dose {10 mg/kg). I is suggested that the
enzymes AcPase,AlPase and AChE can bc used as convenient markers in teratological studies ol garlic and
its isolated active fractions.

Introduction

Garlic (Alfium sarivum L.) in the family Alliaceae is a vegetable food item, widely used
both in the West and the East. Tt has traditionally been reported to have expectorant,
diaphoretic disinfectant and diuretic properties [1]. Recently, garlic has also been
reported to have lipid lowering properties in bloed [2,3).

Gatlic has long been recognized as a herbal medicament with antifungal and
antibacterial properties, used to treat the infections of the skin [4], but recent studics
have indicated that it is also a contact dermal sensitizer due to the presence of active
substances like diallyldisulphide [5] and alliin [3). Garlic can be prepared in various
forms such as paste, ointment, juice or oil, to be used alone or in combination with other
medicaments for the treatment of vaginal and scalp infections [6, pp. 110-115].

Biochemical investigations of the cffect of garlic in rats are limited to lipid
metabolic studies only. It has been shown that garlic extract has preventive effects on
atherosclerosis [7,8,9), inhibits lipogenesis [10,11], inhibits hepatic triglyceride and
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lowers lipid contents in injured liver [12]. A case of urticaria was observed in horses due
to allergic zeaction from garlic feeding [13].

The purpose of this study was to investigate the effect of fresh gartic extract on the
level of esterase (AcPase, AlPase and AChE) activities in liver, brain and blood serum of
male mice,

Materials and Methods
Animals

Adult male Swiss-Webster albino mice (Mus musculus) were used in the present
study. The animals, of approximately the same age and weight, were housed (six per
cage) in plastic cages measuring 30 x 12 x 1 ¢m, in environmentally controlled
conditions with an ambient tempersture 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 of normal saline (0.9% NaCl) and electromagnetically stirred at
low speed overnight at room temperature. Subsequently, the mixture was filtered under a
low vacuumn and the filtrate was used in a constant injectable volume (0.1 ml) containing
1, 5 and 10 mg garlic extract per kg mouse body weight. Each dose was injected
subcutancously for five consecutive days. The contrel animals received saline (0.9%)
imjections only. On the last day, the animals were subjected to biochemical

investigations.
Blood collection

The blood sample from each animal was collected from their retro-orbital plexuses
with the help of capillary tubes. The blood was allowed to clot and the clear serum was
1solated and stored at 0°C until required for €NZYME assays.

Tissue homogenate preparation

After collecting blood sampie, the experimental mice were killed by decapitation.
The brain and liver were immediately removed, rinsed gently in physiological saline
{0.9%), blotted on a Whatman filter paper, weighed and frozen. A 10% (w/v)
homogenate of each tissue was prepared in teflon-glass homogenizer at 4 + 1°C,

centrifuged at 1000 x g for 10 min to remove cell debris and the supernatant was used
for enzyme assays.

Enzyme estimations
The brain homogenate was prepared in ice-cold phosphate buffer, 0.067 M, pH 7.2,
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and its acetylcholinesterase (AChE) activily was estimated using acetychioline chloride

as the subsirate [14] and expressed as pmoles acetylcholine chloride hydrolysed per
gram wet tissuc weight per hour at 37 £ 1°C.

The liver was homogenized in chilled 0.25 M sucrose solution and the protein
content was estimated according to the method of Lowry ef 4l [15]. The levels of acid
phosphatase (AcPase) and alkaline phosphatase {AlPase) were estimated in liver
homogenate and blood serum, using sodium p-nitrophenol phosphate as the substrate
[16]. The specific activity of these phosphomonoesterases was expressed in liver as ‘n’
moles p-nittophenol liberated per mg protein per minute at 37 £ 1°C, and in serum, as
LU. per litre.

Statistical analysis

The data of enzyme estimations were analysed by ANOVA using the Minitab
programme. Subsequently, the data were subjected to student’s t-test [17},

Results

The effect of garlic extract on the level of AcPase and AlPase activity in liver is
showr in Fig. 1. The levels of these phosphomonoesterases are significantly (P<0.05)
higher in the treated groups.

In serum (Fig. 2), AcPasc and AlPase are significantly stimulated (P<0.05 and
P<0.02} at higher doses of parlic (5 and 10 mg/kg respectively).

AChHE activity is significantly (P<0.05) inhibited only at the highest dose (10
mg/kg) of garlic; the lower dose (5 my/kg) appear to inhibit the AChE activity but the
inhibition is statistically insignificant (Fig. 3). The lowest dose (1 mg/kg) remains
ineffective.

Discussion

The enzymes AcPase and AlPase are known indicators of the well-being of
eukaryotic cell membranes [18,19,20], and are frequently associated with the transport
of nutrients across the cell membranes [21,22]. Although, the levels of these
phosphomonoesterases are elevated significantly in liver and serum of the male mice,
the parlic effect appears to be different at these two sites. Since the garlic extract is
injected subcutancously, the active substance present in garlic, possibly, acts directly on
the serum phosphatases and the stimulatory effect produced therein is important from
the phamacokinetic point of view. Whereas absorption of garlic extract in the liver is
probably delayed which ultimately shows a steady level of stimulation of the
phosphatase activity. In both cases, however, an increase in the levels of these
phosphomonoesterases might have led to variations in the phosphate pool of the animal
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which might lead to disturbed cnergy sources available to the animal with the
consequent distarbances in its metabolism [23]. The other enzyme tested in the brain
tissue is AChE, an enzyme required for hydrolyzing acetylcholine that has been
implicated as an important neurotransmitter in aggressive behavior [24]. The AChE is
inhibited in the present study by the garlic extract at the highest dose only.
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Fig. 1. Effect of garlic extract on the level of activity of phesphomonoesterases in the liver of male
mice.

*Indicates (P<0.05) as compared to controls.
Number of mice in esch group was ten.

The pharmacological effects of garlic are primarily of interest in humans because
of its principal usage as a foodstufl, with a secondary usc as a topical treatment, Whilst
statistically significant biochemical changes have taken place in the present study
following subcutaneous injection, this mode of entry mta the body is a highly abnormal
for garlic. Since garlic is known not to be toxic to humans by oral administration,
changes in serum enzyme activities could be investigated on human volunteers to
understand its relevance from pharmacological point of view.

However, the enzymes AcPase, AlPase and AChE are affected substantially hy the
gartic extract and could be used as convenient markers in teratological studies as
suggested earlier by Ajarem and Abmad [25]. It would be worth investigating the effect
of the sensitive active substances present in garlic [3, 5] in experimental models to
understand the interactions between biachemical changes and the usage of garlic as a
traditional medicament.
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Fig. 2. Effect of garlic extract on the level of activity of phosphomonsesterases in the serum of male

mice.

*Indicates (P<0.05) as compared to control.
**Indicates (P<0.02) as compared to control.
Number of mice in each group was ten.
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Flg. 3. Effect of garlic extract on the level of acetylcholinesterase activity in the brain of male mice.
*Indicates (P<0.05) as compared to control.
Number of mice in each group was ten.
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