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Herbs and spices are frequently used for culinary and medicinal 

intention. One of the herbs that is extremely consumed in 

dietary and therapeutic object is garlic (Allium sativum) with 

special concern in urban countries. Nevertheless, various 

controversies persist about the advantageous or the toxic effects 

of garlic depending on administration mode and garlic dosage. 

Twenty female pregnant rats were evenly distributed into two 

groups, control and treated groups (n = 10). In the treated 

group, each pregnant rat received orally 2 g/kg body weight      

of garlic aqueous extract on day 6 of pregnancy. On the 20th  

day of gestation, morphological, biochemical, and histological 

investigations were performed to appreciate the cellular 

abnormalities in the maternal ovary and damage in liver and 

spleen of both pregnant rats and their embryos. The results 

showed that garlic extract at a dose of 2 g/kg body weight 

produced an intense cytotoxic effect on the liver and splenic 

tissues of the pregnant females and their progeny and 

obviously-detected congenital malformations in the progression 

of the fetuses. A significant elevation in the aspartate 

aminotransferase activity and the levels of the total        

proteins, interleukin-6, malondialdehyde, and nitric oxide; 

while a significant reduction in the activities of superoxide 

dismutase and glutathione peroxidase were detected in the 

garlic-treated group when compared with the control group.     

In conclusion, garlic disrupts significantly the liver       

functions and immunity of the pregnant rats. Moreover, 

congenital deformations were detected in the fetuses of the 

garlic-treated pregnant rats. 
 

 
INTRODUCTION 

Phytochemicals have been isolated from 

spices, fruits, vegetables, beverages, and 

other known sources[1]. Species such as 

garlic (Allium sativum) is qualified as  

broad-spectrum antimicrobial agent[2]. 

Various commercially garlic preparations 

are available in form of spices, beverage, 

and capsulated drugs including herbal 

therapy. Several health problems including 

constipation, esophageal cancer, fever, 

asthma, and hypertension have been 

managed by traditional medicinal plants[3]. 

Natural remedies have been an integral    

part of the ancient classical medicine 

systems, such as Egyptian, Chinese, and 

Ayurvedic[4]. 
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Garlic is a widespread medicinal plant 

afforded beneficial health effects like 

antioxidant, antidiabetic, or hypolipidemic. 

However, various controversies persist  

about the beneficial or toxic effects of garlic 

according to its mode of administration. 

Heavy garlic consumption is pro-oxidant    

as altering lipid peroxidation levels reflected 

by higher levels of malondialdehyde (MDA) 

and H2O2, in turn of a decrease in free     

iron deposition, and activities of peroxidase, 

catalase, and superoxide dismutase[5]. The 

medicinal value of Allium sativum has    

been extendedly described. Additionally,  

the widespread advantages of garlic for      

its medicinal activities has accompanied     

by its increase demand thus justifying       

the need to study the potential toxicity of 

garlic extracts on vital organs of the body. 

Nevertheless, little scientific investigations 

for the potential toxicity of garlic on        

vital organs are available[6]. Excess doses   

of garlic induced toxicity, comprising 

anemia[7]. Administration of high doses of 

garlic in powder preparation caused con-

siderable liver injury in rats[8], which was 

not found at lower doses. Approximately 

1000 mg/kg of garlic resulted in hepatic 

necrosis[9]. Orally ingested fish of 2 g/kg    

of Allium sativum juice showed decreased 

serum alkaline phosphatase (ALP) activity 

with non-significant changes in serum 

aspartate aminotransferase (ASAT) and 

alanine aminotransferase (ALAT) activities. 

In addition, liver architecture suffered    

from glycogen depletion, hypertrophy, and 

degeneration of the hepatocytes, in addition 

to congestion and dilatation of the blood 

vessels in garlic-treated fish[10].  

Garlic (Allium sativum) has potential      

to modulate immune response of inflamma-

tory cytokines and proliferation of human 

lymphocytes[11]. Spleen is a key organ for 

iron metabolism and erythrocyte homeo-

stasis. As well, it is the main filter for blood-

borne pathogens and antigens for regulation 

the immune response[12]. It has been shown 

that intragastric infusion of a high dose of 

raw garlic resulted in gastrointestinal injury 

includes ulcers and bleeding, besides its 

damaging effect on splenic tissues that was 

evident on the splenic pulps, lymphoid 

follicles, and trabecular tissues[13]. Excessive 

consumption of garlic extract displayed 

hyperplasia of spleen pulps with perivascular 

mononuclear cell infiltration[14]. 

Eventually, the irrational consumption    

of herbals during pregnancy is responsible 

for unfriendly maternal and fetal con-

sequence with premature birth[15]. Notably, 

the long-term consumption of garlic 

adversely influenced the health status of    

the offspring with consequent locomotors 

behavioral activities. Moreover, prolonged 

administration of garlic by adult female    

rats prior and during pregnancy altered      

the fecundity of their offspring and the      

sex rate of their male and female 

offspring[16]. Thence, the current study was 

designed to assess the adverse effect of 

unbelievably consumption of garlic aqueous 

extract on the pregnant female and their 

offspring.  

 

MATERIAL AND METHODS 

Garlic (Allium sativum) collection and 

preparation 

Allium sativum L. Sids 40, Family: 

Amaryllidaceae J.St.-Hil. cloves of the  

bulb-stem used in this study were brought 

from a local market belonging to Qena 

governorate (Egypt); they were identified 

and authenticated by Dr. Hussein, N. R. A. 

(Botany Department, Faculty of Science, 

South Valley University). Garlic extract   

was intended according to experimental 

procedure as previously reported[17] using    

a warm water technique. Accordingly, garlic 

cloves in a dose of 200 g were preceded 

peeling and mincing, followed by warming 

at 45o C for 15 minutes after addition of   

150 mL of distilled water; ultimately filtrates 

were ready for fresh uses.  

 

Identification of constituents in garlic 

aqueous extract using GC-MS  

The garlic extract compositions identified 

using gas chromatography mass spectro-

metry (GC-MS) depending on comparison of 

retention times (RT) and mass spectra[18]. 
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GC-MS/MS analysis was conducted in 

Nawah Scientific (Cairo, Egypt). 
 
Experimental animals 

In this a descriptive experimental study,     

20 female pregnant rats within average   

body weights 200-220 g were recruited. 

They were purchased from the laboratory 

animal house belonging to Sohag University 

(Sohag Governorate, Egypt). Animals were 

housed in special cages under sanitary 

atmospheric conditions for a period of two 

weeks to be acclimatized. The animals 

supplied healthy feeding, and clean drinking. 
  
Experimental design 

The animal care was performed based        

on the guidelines of the Experimental 

Animal Care of the Faculty of Science, 

South Valley University (Qena, Egypt)      

and the experimental design of the current 

study was approved (Approval number: 

019/11/22). In this experiment, twenty 

pregnant female albino rats were equally 

divided into two groups: group "1" (control; 

n=10), each female pregnant rats received 

orally distilled water; group "2" (treated 

group, n=10), each female pregnant rat was 

orally consumed 1.0 mL/day garlic extract. 

Distilled water and garlic extract were 

supplied to the control group and the   

treated group, respectively, on the 6th day   

of pregnancy, where organs of the embryos 

are formed in such period. On the 20th day   

of pregnancy, all pregnant female rats of the 

experimental groups were anesthetized and 

tissue samples from liver, spleen, and ovary 

of the pregnant mother, as well as embryo-

nic samples from liver and spleen were 

dissected and fixed in solution neutral buffer 

for further histological analysis. Uterus 

holding embryos was primarily checked 

accurately to identify live, dead, or deformed 

embryos; and worthily photographed tissues 

of embryos were imaged. Pregnant mothers 

were subjected for a daily surveillance and 

oversight during the exposure. 
 
Biochemical analysis    

The colorimetric methods proved by 

Reitman and Frankel[19], Gornall et al.[20], 

Ohkawa et al.[21], and Rider and Mellon[22] 

were devoted for the assay of serum 

aminotransferase activities, and proteins, 

MDA, and nitric oxide levels, respectively, 

by using Biodiagnostic kits (Giza, Egypt). 

The ELISA kit supplied by Wuhan Boster 

Biological Technology Co., Ltd. (Wuhan, 

China) was used for assessment of rat 

interleukin(IL)-6. The colorimetric methods 

proceeded by Nishikimi et al.[23] and     

Paglia and Valentine[24] were used for       

the determination of serum activities of 

superoxide dismutase (SOD) and glutathione 

peroxidase (GPx), respectively. 
 
Histological investigations 

Following necropsy, specimens were 

gathered from the maternal and fetal    

tissues for macroscopic and microscopic 

examinations. The procedure of histo-

pathology was carried out as expressed      

by Carleton et al.[25]. Meanwhile, maternal 

biopsies from liver, spleen, and ovary,        

as well as fetal biopsies of liver and     

spleen were consecutively processed in an 

ascending series of ethanol. Subsequent 

paraffin sections were stained with Harries 

hematoxylin and eosin (H&E.) and with 

Masson's trichrome for microscopic 

readings.  
 
Statistical analysis 

Statistical analysis was carried out via 

Statistical Package for Social Sciences 

(SPSS) program by T-Test. The results   

were mentioned in form of mean ± standard 

deviation. The mean was significantly 

changed when P<0.05. 

 

RESULTS 

Characterization of chemical constituents 

of garlic aqueous extract using GC-MS 

The GC-MS chromatogram results (Table 1) 

showed the bioactive components found in 

garlic aqueous extract. 
 
Morphological alterations induced by 

garlic aqueous extract in pregnant rats 

and its fetuses 

The total body weights of the fetuses of the 

pregnant rats were significantly decreased 

(P<0.05) among garlic consuming rats 
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Table 1: Phytochemical analysis of garlic aqueous extract by GC–MS. 
 

Number Compound Name 
Retention 

time (min) 

Area 

(%) 

Molecular 

Weight (g/mol) 

Molecular 

Formula 

1 Cyclopentanedicarboxylic acid 6.53 3.41 242 C13H22O4 

2 Isopropropenyl-2-methylcyc 

lohexanol  
9.73 0.73 157 C10H15D3O 

3 Trisulfide, di-2-propenyl 11.25 0.99 178 C6H10S3 

4 Tetradecanoic acid  22.41 0.69 228 C14H28O2 

5 9-Hexadecenoic acid  25.93 0.70 254 C16H30O2 

6 Linoelaidic acid 29.43 23.35 308 C20H36O2 

7 Oleic acid  29.60 20.39 282 C18H34O2 

8 Hi-oleic safflower Oil 29.91 0.69 450 C21H22O11 

9  Octadecanoic acid 30.07 3.31 284 C18H36O2 

10 13-Heptadecyn-1-ol  30.92 1.27 252 C17H32O 

11 Glycidyl oleate 32.08 0.67 338 C21H38O3 

12 6,9,12-Octadecatrienoic acid, methyl 

ester 
33.99 0.66 292 C19H32O2 

13 Linolenic acid, 2-hydroxy-1-

(hydroxymethyl) ethylester (Z,Z,Z)- 
34.74 0.48 352 C21H36O4 

14 Hexadecanoic acid, 1 (hydroxy-

methyl)-1,2-ethanediyl ester 
35.31 3.04 568 C35H68O5 

15 1,2-Benzenedicarboxylic acid  35.86 2.24 390 C24H38O4 

16 9,12-Octadecadienoic acid (Z,Z)-,2-

hydroxy-1-(hydroxymethyl) ethyl 

ester 

37.83 3.40 354 C21H38O4 

17 9-Octadecenoic acid (Z)-,2 hydroxy-

1-(hydroxymethyl) ethyl ester  
37.94 4.70 356 C21H40O4 

18 1-Heptatriacotanol 41.59 1.08 536 C37H76O 

(2.96±0.15 g) in comparison with the  

control ones (5.1±0.35 g), as shown in 

Figure "1". On the 20th days post   

pregnancy, the uterus in the control       

group displayed symmetrical distribution 

and equal organization of embryos as 

described in (Figure 2C). However, in   

garlic extract treated group, uterus   

exhibited aggravated sites of hemorrhagic 

implantation that explicated early absorbed 

fetus (Figure 2A) and uterus demonstrated 

unequal organization of fetuses (Figure 2B). 

Embryos of control group of 10 pregnant 

female albino rats were all alive and 

manifested vital and healthy conditions 

(Figure 2E). However, in garlic-treated 

group, the average live embryo was 40%, 

and the other abnormal fetus seemed of 

congenital developmental malformations as 

superficial hematoma with subcutaneous 

blood clots (Figure 2D). 

From gross necropsy, liver and splenic 

tissues of the control pregnant female and 

their embryos sound healthy within normal 

sizes and texture. Otherwise, those of garlic-

treated rats were suffered from diffuse   

areas of congestion. Besides this, ovarian 

tissues of the control pregnant rats   

appeared intact; while, ovaries in garlic-

treated rats were seemed to be darkish red   

in color and expressed scattered congested 

foci.   
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Figure 1: Effect of garlic aqueous extract on the fetal body weight.  

 

 
 

 

Figure 2: Photograph of uterus and fetuses on gestational day 20 of garlic-treated pregnant 

rats (A, B and D) and control pregnant rats (C and E). (A) Absorbed fetuses (black arrow) 

replaced by large hemorrhagic implantation. (B) Unequal distribution of fetuses (arrow head). 

(C) Normal and symmetrical distribution inside uterus. (E) Normal fetus with healthy shape. 

(D) Some growth retardation as superficial hematoma (black arrow).  
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Effect of garlic aqueous extract on serum 

biochemicals 

Our results displayed that the pregnant rats 

treated with garlic extract had significant 

increases in the activity of serum ASAT and 

the levels of serum total protein, IL-6, MDA, 

and nitric oxide (P<0.05) as compared with 

control group (Table 2). On the other hand, 

the pregnant rats treated with garlic extract 

had significant increases in the activities of 

serum SOD and GPx as compared with 

control group (Table 2). 

 

Table 2: Effect of aqueous extract of garlic on serum biochemical parameters (mean ± 

standard deviation). 
 

 Control group Garlic group 

ASAT activity (IU/L)   118.0±3.0   127.0±2.0* 

ALAT activity (IU/L)     15.0±1.0     17.0±1.0 

Total protein (g/dL)     2.50±0.45     5.50±0.62* 

IL-6 (pg/L)     0.41±0.04     0.92±0.05* 

MDA (nmol/g)       2.0±1.0       5.3±1.5* 

Nitric oxide (nmol/g)   231.0±2.0   315.0±3.6* 

SOD (U/mL)   445.0±2.6   425.0±3.0* 

GPx (U/mL) 1342.0±4.0 1250.0±3.0* 
 

*P < 0.05 compared with the control group. 

 

Histopathological alterations induced by 

garlic aqueous extract in pregnant rats 

and its fetuses 

Histological examinations of liver of the 

control pregnant rats exhibited normal 

histological architecture of the hepatic 

tissues, whereas the hepatic cords were 

arranged in a good manner (Figure 3A).      

A result of garlic treatment; liver tissues     

of pregnant rats showed fatty degeneration 

with fat vacuoles infiltration and pronounced 

lymphocytes infiltrates (Figure 3B). More-

over, hepatic vasculatures were intensely 

congested and full of stagnant blood, as   

well perivascular infiltration (Figure 3C and 

D). Histological examinations of liver of 

control embryos showed intact hepatic cords 

(Figure 4A). Contrariwise, variable degrees 

of blood vessels congestion were detected   

in liver of garlic-exposed embryos,      

besides cells infiltrate (Figure 4B and C). 

Additionally, cytoplasmic fatty infiltration 

was observed (Figure 4D). 

Histological examinations of spleen of the 

control pregnant rats demonstrated normally 

appearing splenic pulps (Figure 5A). Spleen 

of garlic-treated group subserved remarkable 

degree of congestion of the splenic vessels 

(Figure 5B). Similarly, splenic trabeculae 

were protruded (Figure 5C). In addition,   

the splenic pulps suffered from atrophy   

with vacuolation (Figure 5D). Histological 

examinations of spleen of the control fetal 

tissues signified healthy white and red pulps 

(Figure 6A). Mononuclear infiltrates mainly 

lymphocytes were largely aggregated around 

blood vasculature in spleen of garlic-

exposed embryos (Figure 6B). Furthermore, 

the splenic capsules were sharply destructed, 

and blood vessels showed profound areas   

of hemorrhage and congestion (Figure 6C). 

In some garlic-exposed embryos, splenic 

cells afford atrophy and lysis (Figure 6D). 

Histological examinations of ovary of the 

control pregnant rats showed normal ovarian 

structure comprising normal corpus luteum 

and normal development of the secondary 

follicles (Figure 7A). In the contrast, there 

was cystic ovary (Figure 7B), congestion    

of the ovarian vessels, and perivascular 

inflammation in garlic-treated pregnant rats 

(Figure 7C and D). 
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Figure 3: Photomicrograph of liver sections (hematoxylin and eosin stain) of pregnant 

female rats of the control group (A) and garlic-treated group (B, C, and D). (A) Healthy 

hepatic cords. (B) Fatty infiltration of the hepatocytes (arrow), besides mononuclear cells 

infiltrates (star). (C) Severely congested and dilated blood vessels (arrow). (D) Perivascular 

infiltration (arrow).  

 

 
Figure 4: Photomicrograph of liver sections (hematoxylin and eosin stain) of embryo of the 

control group (A) and garlic-treated group (B, C, and D). (A) Showing normal hepatocytes. 

(B) Congestion of the blood vessels (arrow), besides focal aggregation of inflammatory     

cells (star). (C) Severely congested blood vessels and vacuolated hepatocytes (star).           

(D) Hepatocytes vacuolation with fatty infiltration (arrow). 
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Figure 5: Photomicrograph of spleen sections (hematoxylin and eosin stain) of pregnant 

female rats of the control group (A) and garlic-treated group (B, C, and D). (A) Intact white 

pulps (arrow), in addition to normal red pulps (star). (B) Prominent congestion of the splenic 

arteries (arrow). (C) Remarkable protrusion of the splenic trabeculae (arrow). (D) Atrophied 

with vacuolated splenic tissues (arrow).  

 

 
Figure 6: Photomicrograph of spleen sections (hematoxylin and eosin stain) of embryo of the 

control group (A) and garlic-treated group (B, C and D). (A) Intact red pulps (star), besides 

healthy white pulps (arrow). (B) Perivascular infiltrates (arrow). (C) Destruction of the 

splenic capsules (arrow), also hemorrhage and congestion of the red pulps. (D) Atrophy and 

lysis of splenic tissues (arrow).  
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Figure 7: Photomicrograph of ovary sections (hematoxylin and eosin stain) of pregnant 

female rats of the control group (A) and garlic-treated group (B, C and D). (A) Normal 

corpus luteum (arrow) and developing follicles. (B) Cystic ovary (arrow). (C and D) 

Congested blood vessels with perivascular lymphocytes infiltration (arrow). 

 

Examination of liver sections of the 

control pregnant female showed absent 

collagen fibers infiltration (Figure 8A). 

Treatment by garlic denoted significant 

deposition of thick collagen fibers      

(Figure 8B, C, and D). Examination of    

liver sections of the control embryos 

manifested minimally distributed collagen 

fibers (Figure 9A). Liver of garlic-exposed 

embryos showed well developed hepatic 

fibrosis (Figure 9 B, C, & D).  

Examination of spleen sections of the 

control pregnant rats revealed less detect-

able collagen fibers (Figure 10A). The 

pregnant female which consumed garlic 

afforded severe replacement of the splenic 

parenchyma by thick areas of collagen fibers 

inside parenchyma (Figure 10 B, C, & D).  

In parallel of the control female rats, the 

control fetus exhibited normal arrangement 

of collagen fibers (Figure 11A). However, 

extensive fibrosis characterized by deep 

fibrous tissues formation was detected 

among garlic-exposed embryos (Figure 11B, 

C, and D).   

Examination of ovarian sections of the 

control pregnant rats offered ovarian 

parenchyma containing less collagen fibers 

(Figure 12A). The ovary of garlic-treated 

pregnant female indicated marked peri-

vascular fibrosis differentiated by sharp 

increase in collagen fibers around the 

ovarian vasculature (Figure 12B, C, and D). 

 

DISCUSSION 

Natural products of plants, animals, and 

microbial origin have been lately utilized  

for thousands of years either in the pure 

forms or crude extracts to fight infectious 

diseases[26]. In developing countries, over-

whelming interest was devoted to natural 

agents and plant products by using medicinal 

herbs to overlay their primary health        

care needs[27]. Garlic is one of the known 

medicinal plants, which previously used for 

treatment of diverse diseased conditions. 

The main benefit of garlic is owing to           

a higher concentration of sulfur and lavoura 

compounds, which are responsible for its 

medicinal values. Moreover, garlic of its 

broad-spectrum therapeutic activity with 

lowered toxicity responsible for manage-

ment of various genera of fungi, bacteria, 

and viruses[26]. However, the usage of 
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Figure 8: Photomicrograph of liver sections (Masson's trichrome satin) of pregnant female 

rats of the control group (A) and garlic-treated group (B, C and D). (A) Normally distributed 

collagen fibers (arrow). (B, C, and D) Deeply infiltrated collagen fibers (arrow).  

 

 
Figure 9: Photomicrograph of liver section (Masson's trichrome satin) of embryo of the 

control group (A) and garlic-treated group (B, C and D). (A) Less infiltration of the collagen 

fibers (arrow). (B, C, and D) More detectable collagen fibers (arrow).  
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Figure 10. Photomicrograph of spleen section (Masson's trichrome satin) of pregnant female 

rats of the control group (A) and garlic-treated group (B, C and D). (A) Collagen fibers 

distributed in a good manner (arrow). (B, C, and D) Significant deposition of collagen fibers 

(arrow).  

 

 
Figure 11: Photomicrograph of spleen section (Masson's trichrome satin) of embryo of the 

control group (A) and garlic-treated group (B, C and D). (A) Normal distribution of the 

collagen fibers (arrow). (B, C, and D) Prominent perivascular collagen fibers (arrow).  
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Figure 12: Photomicrograph of ovary section (Masson's trichrome satin) of embryo of the 

control group (A) and garlic-treated group (B, C and D). (A) Normal distribution of the 

collagen fibers (arrow). (B, C, and D) More collagen fibers infiltration (arrow). 

medicinal remedies should be based on 

scientific support; otherwise, they would 

become unsafe and useless. Furthermore,  

the illogical use of these natural products 

may bring serious toxicity for humanity. 

Unfortunately, a lot of people underrate the 

toxicity of herbals and do not understand 

that these products could be more toxic than 

synthetic drugs[28]. Correspondingly, safety 

of garlic evaluated at low concentrations. 

They suggested that garlic exerts some 

health benefits; but at higher levels, garlic 

may excite non-desirable effects[29]. In our 

data, total fetal body weights were reduced 

in-between embryos of garlic received 

pregnant female. Prolonged consumption of 

raw garlic is associated with weight loss,    

as result of subsequent anemia and the 

hemolytic lysis of erythrocytes[30]. Garlic oil 

diminished significantly the body weight 

gain of rats[31]. The possible interpretation 

for garlic toxicity is due to the sulfoxides 

present in garlic extract, which play an 

important role in exchange reactions with     

-SH groups of enzymes and other proteins, 

so inhibiting their activity[32]. Alliin and 

alliinase enzyme are the most active 

constituents presented in A. sativum and    

are responsible for the toxicity of the bulb, 

since they liberated when fresh garlic bulb is 

grounded or chewed[33]. These compounds 

could also be responsible for the therapeutic 

and toxic virtues of the bulb. 

Evaluation of serum biochemical bio-

markers is the most beneficial tools for 

monitoring the general health status, 

functionality and integrity of organs, as   

well pathological condition of the body. 

Accordingly, serum ASAT and ALAT 

activities are hepatic integrity biomarkers, 

can be used to assure the extent of hepato-

cellular damage[34]. However, Serum ALAT 

activity that increased significantly in garlic-

treated pregnant rats provided more worthy 

information fond of the integrity of the 

hepatocyte than ASAT[35]. Consequently, in 

the present study, serum levels of total 

protein was significantly increased in garlic-

treated rats when compared with the   

control rats. The garlic extract induced 

selective changes in some biochemical 

indices of organ function at a dose of       

300 mg/kg[36]. It have been shown that 

higher doses of garlic powder lead to 
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considerable hepatic injury in rats, which 

doesn't notice at lower doses[37]. According 

to the research-based investigations, excess-

ive garlic ingestion in particular of raw 

garlic[38] may provoke hepatotoxicity by dint 

of consequent elevation the activity of liver 

enzymes[9]; besides this, garlic possesses       

a cytotoxic effect on other tissues, leading to 

cruel damaging effect. Additionally, garlic 

attended an increment in the activity of ALP 

and lactate dehydrogenase activities in the 

serum of rats[39]. 

Oxidative stress is an imbalance between 

the free radicals synthesis and the ability    

of the cells to neutralize extremely reactive 

intermediates resulting damage[40]. In any 

biological system, oxidative stress take 

places as a consequence of increases 

production of reactive oxygen species      

and the direct depletion of antioxidant 

reserves[41]. MDA is a naturally occurring 

reactive compound as an indicator 

for oxidative stress[42]. SOD and GPx          

are enzymatic antioxidants endogenously 

produced in the cells[43]. Under normal 

physiological conditions, the content of  

antioxidants is actually appropriate to        

the generated free radicals at a normal 

physiological range. Any subsequent 

increase in the level of free radicals due      

to some causes can develop an imbalance 

between the free radicals and antioxidants 

reserves create oxidative stress[44]. Hence, 

our data demonstrated a significant 

increment in serum IL-6, MDA, and nitric 

oxide, contrary to a significant decrease      

in serum SOD and GPx activities. Garlic 

powder altered and hampered the formation 

of superoxide at IC50 of 390 μm/mL, where 

sulfur constituents of garlic are mainly 

responsible for conveying the antioxidative 

characters of garlic[45]. However, elevated 

garlic concentration has the potential ability 

to altered significantly the endogenous 

antioxidants system (catalase and SOD)[9]. 

Besides this, Allium sativum had immuno-

modulatory effect with consequent suppress-

ion of inflammatory cytokines[11].  

Herein, histological findings of garlic-

treated pregnant rats showed pronounced 

hepatic vacuolation, besides severe con-

gestion of the blood vessels. Since, fresh 

garlic preparation exhibited various morpho-

logical changes such as swelling of the    

liver and hypertrophied spleen after 3 and    

8 days post-exposure[46]. Approximately 

1000 mg/kg/day of garlic caused marked 

histopathological changes in liver. These 

changes in liver were characterized by   

focal areas of necrosis with inflammatory 

cells infiltration and hemorrhage[9]. As well 

as, ingestion of 3200 and 4200 mg/kg         

of garlic aqueous extract induced slight 

congestion of liver[47]. Intraperitoneal 

therapy of 500 mg/kg/day of garlic extracts 

resulted in more detectable tissues  

damaging with profound morphological 

alterations in liver of the exposed rats[29]. 

Moreover, rats administrated 300 and       

600 mg/kg of garlic aqueous extract for      

21 days resulted in toxic effects on body 

weight, development biological parameters, 

and histological screening[48]. On the other 

hand, non-significant gross necropsy and 

microscopic changes were observed in     

liver and spleen of Sprague Dawleys’ rats 

administered varying doses of garlic ethyl 

acetate extract of 300, 2000, and 5000 mg/kg 

of body weight[49]. 

In spleen of garlic-treated pregnant rats, 

we found atrophy and vacuolation of   

splenic pulps. The higher concentrations of 

garlic extract leading to a significant 

alteration of the splenic tissues distinguished 

with damaging effect to the white pulp[50]. 

An excess dose of garlic was associated  

with some gastrointestinal problems and 

anemia issues[7]. The use of garlic during 

pregnancy has been associated with a variety 

of adverse embryonic outcome in the      

form of premature death and fetal weights 

retardation. Ingestion of pregnant female    

to 1.5 g of garlic once daily exhibited 

clinical manifestations that was typically 

responsible for maternal colic[51]. Moreover, 

garlic juice induced chromosomal damage 

resulted in significant inhibition of cellular 

growth and retard cell differentiation[52]. 

In conclusion, according to the based 

findings which previously discussed, garlic 

https://en.wikipedia.org/wiki/Oxidative_stress
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produced significantly cytotoxicity in liver, 

spleen, and ovary of the pregnant rats       

and their progeny and crucially incited 

congenital retardation in the development    

of fetuses. Biochemical and histological 

examinations signify that garlic proceeds via 

cell degeneration and fibrosis. 
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  الحوامل رذانالج   فيتسمم الخلايا و Allium sativum)) تهلاك الزائد للثومسالعلاقة بين الا

 وما يترتب عليه من تأخر النمو الجنيني 
 

 1، سهام علي مبارك2، زينب الأمجد1زينب كمال

 العلوم، جامعة جنوب الوادي، قنا، جمهورية مصر العربيةقسم علم الحيوان، كلية 1
 جمهورية مصر العربية، للخدمات البيطرية، مديرية الطب البيطري بقنا هيئة العامةال2

  

عشاب  كثر الأأ أحد Allium sativum))وم الث يعتبرولأغراض الطبية. واالطعام  عشاب والتوابل بكثرة فيم الأتستخد

 و السامةأالمفيدة  أثيراتالت رغم وجود جدل حول  ،خصوصا في الدول النامية ،نظمة الغذائية والعلاجيةالمستخدمة في الأ

مجموعة ال ن:بالتساوي إلى مجموعتي من الإناث الحواملرذًا ج   20يع تم توز. هوطريقة تناولالثوم جرعة  علىالتي تعتمد 

    رذ حامل عن طريق الفم ، تم إعطاء كل ج  بالثوم ملةالمجموعة المعافي  .(10)ن = بالثوم  املةالمع وعةوالمجمالضابطة 

من الحمل تم  العشرين في اليوموفي اليوم السادس من الحمل.  يوم المائثمن مستخلص ال" من وزن الجسمجم/كجم  2"

والأضرار التي  ،الأم إجراء الفحوصات المورفولوجية والكيميائية الحيوية والنسيجية لتقدير التشوهات الخلوية في مبيض

رذانلحقت بالكبد والطحال لكل من ال  كجم من  جم/ 2ن المعاملة بمستخلص الثوم )أ ظهرت النتائجأ وقد ها.تامل وأجنوالح ج 

في واضحة  لقيَّةخ  وتشوهات  ،جنتهاأو للأمهاتالكبد والطحال  لأنسجة تسمم خلوي شديد حدوثأدت إلى  وزن الجسم(

البروتين الكلي،  ومستويات ،سفيريزنت أمينوترانشاط إنزيم الأسبرتا في ارتفاع ذو دلالة إحصائيةوأظهرت النتائج . لأجنةا

السوبر إنزيمات  أنشطةنخفاض ذو دلالة إحصائية في اجد يك، بينما و  وأكسيد النيتر ،مالوندايالديهايدالو ،6-والإنترلوكين 

  : . الخلاصة ة بالثوم عند مقارنتها بالمجموعة الضابطةمجموعة المعاملفي اليز اثيون بيروكسيدلوتجوال أوكسيد ديسموتيز

تشوهات  إلى بالإضافةل، الحوام الجرذانوظائف الكبد ومناعة في  ةإحصائي ذو دلالةخللًا م المائي مستخلص الثوأظهر 

      .في الأجنة لقيَّةخ  

 

 


