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Abstract 

Background: Scorpion envenomation is a common hazard in many parts of the world and in Sinai, hence 

great attention must be directed towards such animals to avoid or reduce their dangers. One of the most common 

antioxidant medicinal plants in Sinai is the Ambrosia maritima or Damsisa plant; it is playing an important role 

in reducing or neutralizing the toxic effects of venoms. Also, the Allium sativum plant or (garlic) has been used 

for many years to treat a variety of medical problems. Aim of work: the present study was prepared to illustrate 

the protective effect of damsisa and garlic plant extracts in different tissues of mice envenomed with Leiurus 

quinquestriatus scorpion venom. Materials and methods: 48 albino mice were divided into 6 groups. Group I: 

the healthy control rats received tap water for 4 weeks, and then intramuscularly (i.m.) injected with saline 

solution and sacrificed after 48 hours from an injection. Group II: envenomed mice were intramuscularly injected 

with (0.15 µg/g b.wt.) dose of the scorpion venom and sacrificed after 48 hours from envenoming.  Group III: 

mice treated with a daily oral dose of Damsisa plant extract (100 mg/kg) for 4 weeks; Group IV was treated with 

a daily oral dose of garlic plant extract (220 mg/kg) for 4 weeks. Group V: the envenomed mice were injected 

with the same dose of the scorpion venom and pretreated with oral doses of Damsisa (100 mg/kg b. wt) for 4 

weeks. Group VI: the envenomed mice were injected with the same dose of the scorpion venom and pretreated 

with an oral dose of garlic plant extract (220 mg/kg b. wt) for 4 weeks. All mice were sacrificed after 48 hours 

from envenoming. At the end of the experiment, some tissues samples from skeletal muscles, testis, and lung 

tissues were collected for histopathological, immunohistochemical, and DNA ladder assay. Results: envenomed 

mice had severe cellular degeneration, cytoplasmic vacuolization, cellular infiltrations, and marked dilatation of 

blood vessels in the skeletal muscles, testis, and lung tissues. This result is confirmed with extreme 

immunohistochemical changes in lung tissues and the results of the DNA ladder assay revealed increased DNA 

fragmentation in brain tissues. The envenomed and plant-treated mice revealed marked diminished effects in 

histopathological alternations in the studied tissues compared to envenomed mice and reduced DNA 

fragmentation in brain tissues. Conclusion: This study concluded that Ambrosia maritima (D) and Allium sativum 

(G) plants have a protective effect against scorpion envenomation and especially the garlic plant showed the best 

results. Our results suggested that the ameliorative effects of these plant extracts may be due to the antioxidant 

and anti-inflammatory properties of these plants in combating free radical-induced oxidative stress and tissue 

injury resulting from envenomation. 
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1-Introduction  

Scorpion envenomation is a common acute life-

threatening health problem in developing countries. 

Leiurus quinquestriatus is one of the dangerous 

scorpions all over the world and represents a health 

hazard in Egypt, it is moderately abundant in many 

places in South Sinai and Upper Egypt. It has 

garnered a lot of attention after the isolation of a 

peptide called chlorotoxin from its venom which is 

used for the identification and treatment of gliomas 

(El-Atti, 2020) 1. The scorpion venom is a 

heterogeneous mixture of various neurotoxins, 

cardiotoxins, nephrotoxins, and hemolytic that exert 

acute toxicological effects in humans (2).    

Scorpion venom is a complex structure composed of ne

urotoxic proteins, salts, acidic proteins, and 

organic compounds, thereby having 

neurologic, cardiovascular, hematologic, and renal side

 effects, in addition to 

local effects such as redness, pain, burning, and swellin

g (Abd El-Aziz et al., 2019)3.  The degree of 

envenomation is associated with several factors 

including scorpion species, venom lethality, a dose of 

venom injected at the time of the sting, and the 

victim’s physiological response to venom (Karnad, 

2009)4. The common symptoms in scorpion sting 

victims are severe pain and inflammatory reactions 

whereas mortality may happen in rare cases 

(Uawonggul et al., 2006)5. The synergistic impact of 

cardiac, respiratory, autonomic, and metabolic 

abnormalities in scorpion sting patients may lead to 

multisystem failure and death (Bawaskar and 

Bawaskar, 2007)6. The venom of Leiurus 

quinquestriatus is known to induce multiple effects on 

different body organs. The sting of such scorpion 

showed an association of central nervous system and 

cardiovascular manifestations that could occur at early 

phases of envenoming in all victims. Short-term 

administration of the venom significantly induced 

mutagenic activity, apoptotic effects at early stages of 

toxicity with Leiurus quinquestriatus venom besides 

swelling, rupture, and necrosis at later stages (Cupo et 

al., 2007 & Emam et al., 2011) (7,8). Scorpion’s 

venoms are known for their harmful effects and may 

cause severe health problems (Veiga, et al., 2009) 9, 

despite their negative effects, scorpion venoms are a 

rich source of bioactive ingredients that are extensively 

used as anti-bacterial (Amorim, 2019) 10, antimicrobial 

(Alajmi et al., 2020) 11 and anti-viral agents (El-Bitar 

et al., 2019)12. In addition, recent researches proved 

that these toxins are effective in cancer therapy (Nafie, 

et al., 2020)13 including; glioma, breast 

adenocarcinoma (Crusca et al., 2018)14.  Toxins from 

the same venom have a weak effect on the cardiac 

sodium channel and a marked effect on rat brain and 

skeletal muscle sodium channel (Gordon et al., 

2003)15. The scorpion α-toxin from Leiurus 

quinquestriatus is active at various mammalian 

voltage-gated sodium channels of skeletal and cardiac 

muscles (Kahn et al., 2009)16.  

There are several reports of the popular use of 

medicinal plants against venomous creatures and 

snakebites around the world, especially in tropical and 

subtropical regions such as Asia, Africa, and South 

America [ Dey 2012, Gomes et al., 2010] (17,18). The 

rural and tribal people living in remote areas greatly 

depend on folk medicines for the treatment of bites 

from any venomous creatures [Sulochana et al., 2015] 

19. The use of medicinal plants against venomous 

creatures is a historical practice throughout human 

history, and this knowledge has been transferred 

among the rural communities from generation to 

generation [Butt et al., 2015] 20. Nowadays, these 

herbal antidotes used in folk traditional medicine 

gained much attention by toxicologists worldwide as a 

tool for the design of potent inhibitors against venom 

toxins. The potential advantages of antiophidic plants 

are their possible low cost, easy access, stability at 

room temperature, and ability to neutralize a broad 

spectrum of toxins, including the local tissue damage 

[Sulochana et al., 2015   and Butt et al., 2015] (19, 20). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5585606/#B16
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5585606/#B17
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5585606/#B17
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Generally, the severity of envenomation encouraged 

many scientists to use some medicinal plants to 

neutralize or reduce the envenoming effects. Certain 

plants are believed to have curative power, where parts 

of these plants may be applied to the wound, eaten, or 

worn around the neck (Uawonggul et al., 2006 & 

Emam et al., 2013) (5,21). It has been also reported that 

aqueous extracts of 64 plant species tended to scorpion 

venom antidotes (Al-Asmari et al., 2016) 22. However, 

no more available literature was found concerning the 

use of damsisa or garlic plant in the case of Leiurus 

quinquestriatus scorpion envenomation.  Previous 

studies showed that the methanolic extract of Ambrosia 

maritima plant (family: Compositae), which is highly 

used in folkloric treatments in the Sinai peninsula of 

Egypt, can reduce the toxic effects and cytotoxic 

effects and tissue damage of liver, ileum, and kidney 

tissues in rats induced by scorpion venom with 

different doses and durations (Mansour et al., 2007a; 

Mansour et al., 2011)(23,8). 

Allium sativum or garlic (family: Liliaceae) is one of 

the common plant products, traditionally used for its 

cytotoxic, antitumor, antifungal, antibacterial, and 

antiviral properties. It has been used as a traditional 

medicine in the treatment of heart diseases, tumors, 

intestinal parasites, and headaches and exhibits 

medicinal properties including immunomodulation, 

hepatoprotection, antioxidant, antimutagenic, 

antibacterial and anticarcinogenic, antimicrobial, 

antithrombotic, hypolipidemic, hypercholesterolemia, 

hypoglycemic, antitumor activities, and 

neuroprotective effects in spinal cord injury Effects 

(Xiao et al., 2013& Hajioun et al., 2015) (24,25). Allium 

sativum contains various substances including 

minerals, carbohydrates, proteins, fats, and vitamins 

and the biological and pharmacological effects of this 

plant are mainly due to its sulfur compounds such as 

alliin, alien, ajoene, and others. Garlic contains sulfur 

compounds, several enzymes, amino acids, and 

minerals such as selenium. The sulfur compounds are 

responsible for its medicinal effects  )Emam and Al-

Otabi, 2020) (26). One of the most biologically active 

compounds, allicin has antimicrobial effects against 

many viruses, bacteria, fungi, and parasites (Londhe et 

al., 2017)27.  Herbal medicines are effectively used for 

the treatment of patients with scorpion envenomation, 

at least 92 medicinal plants with beneficial effects for 

treating victims of stings of different scorpion species. 

These commonly used herbs spanned to 37 families 

whilst different parts of these plants were employed 

therapeutically for alleviation of envenomation 

symptoms. The application of leaves (41%) was 

preferred followed by roots (19%), whole plant (14%), 

and seeds (9%) (Al-Asmari, et al., 2017) (28).  

The present study aimed to examine the safety of oral 

administration of the methanolic extract of Ambrosia 

maritima) or water extract of Allium sativum on 

skeletal muscle, testis, lung, and brain tissues of mice 

and to find out the protective role of these two plants 

against the effect of Leiurus quinquestriatus scorpion. 

The skeletal muscles were selected as the scorpions 

usually inject their venoms into the skeletal muscles. 

2-Materials and Methods  

2.1 - Scorpion venom  

Yellow scorpion Leiurus quinquestriatus (Family: 

Bathidae) collected from Aswan deserts, Egypt. were 

milked by electric chocks (110 Volts). The collected 

venom was freeze-dried and kept in a dissector at 4°C, 

then reconstituted with saline solution to prepare the 

required concentrations of venom dose. The venom 

dose of 0.15 µg/g b.wt was intramuscularly injected 

according to Emam et al.  (2013) 21  and the mice were 

sacrificed after 48 hours from envenoming.  

2.2 Preparation of the plant extracts  

2.2.1- Ambrosia maritima 

The Damsisa herb or Ambrosia maritima (family: 

Compositae) was collected from South Sinai, Egypt. 

The whole plant was dried in dark at room temperature 

for two weeks then grind. The powder was refluxed 

with 70% methanolic alcohol for four days. The extract 

was evaporated at 50°C by a rotator evaporator. The 

residue was then weighted and suspended in distilled 
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water for preparation of the required dose (100 μg/g 

body weight) according to Emam et al.  (2011)8.  

2.2.2- Allium sativum  

Fresh cloves of garlic were peeled and pulverized by 

an electric grinder and left overnight; then, it was 

filtered through cheesecloth and lyophilized to yield a 

dry powder (Helal et al., 2018 & Emam and Al-

Otabi, 2020) (29,26).  

2.3 Experimental Design:  

Adult healthy male mice (25-35 g body weight) were 

supplied from Helwan laboratory farms of the Egyptian 

Organization for Vaccine and Biological Preparations. 

Mice were fed on a standard rodent pellet diet made by 

the Egyptian Company for Oil and Soap and provided 

with tap water add libitum. Rats were housed in 

metallic cages and maintained under standard 

conditions of temperature, humidity, and normal 

light/dark cycle along the experimental period. Mice 

were left to acclimatize for one week before starting 

the experiment. 48 male mice were categorized 

randomly into six equal experimental groups (8 mice in 

each group) as follows 

1. Group I (C: control group): mice were treated 

with distilled water through gastric intubations 

daily for 4 weeks then intramuscularly (i.m.) 

injected with saline solution and dissected after 

48 hours from an injection. 

2. Group II (V: scorpion envenomed group): mice 

were intramuscularly injected with 1/3 LD50 

(0.15 µg/g b.wt.) dose of the scorpion venom 

and sacrificed after 48 hours from envenoming 

(Emam et al., 2011).  

3. Group III (D: damsisa group): mice were orally 

pretreated with 100 mg/kg b.wt  damsisa (D) 

plant  for 4 weeks.  

4. Group IV (G: garlic group): mice were orally 

pretreated with 220 mg/kg b. wt. garlic (G) 

extract for 4 weeks.  

5. Group V (DV: damsisa pretreated and 

envenomed group): envenomed mice were orally 

pretreated with 100 mg/kg b.wt  damsisa plant 

for 4 weeks as in group III and then i.m. injected 

with 0.15 µg/g b.wt. dose of the venom.  

6. Group VI (GV: garlic pretreated and envenomed 

group): envenomed mice were orally pretreated 

with 220 mg/kg b. wt. garlic extract for 4 weeks 

as in group IV and then i.m. injected with 0.15 

µg/g b. wt dose of the venom. All mice were 

sacrificed after 48 hours from envenoming. 

  2.4. Histopathological and histochemical 

examination 

Tissue specimens were fixed in 10% neutral buffered 

formalin dehydrated and embedded in paraffin. skeletal 

muscles, testis, and lung sections (5 micrometers) were 

cut and stained by hematoxylin and eosin for the 

general histological structure according to the method 

reported by Bancroft and Gamble (2008) 30. The 

slides were examined and photographed by using Carl 

Zeiss Axiolabre light microscope. 

2.5 Immunohistochemistry Examination 

Immunohistochemical detection of caspase-3 was 

performed by using anti caspase3 Primary antibody 

(Labvision, Neomarkers, USA) according to the 

protocol described by Abdel-Wahab & Metwally 

(2015) 31 using a streptavidin-biotin system. Positive 

reaction for caspase 3 was visualized as the brown 

coloration of the cytoplasm in treated cells.  

Quantitative analysis of immunohistochemical 

reactivity  

Image analysis: the optical density (pixel) of the brain 

tissue in the present study was analyzed by using 

image pro. Program. An image analysis system 

computer-assisted was used for the measurements of 

the Optical density of immunoreactivity. The average 

of ten random fields per section was measured to 

obtain means for the experimental groups. 

DNA Fragmentation  

DNA ladder assay 

DNA was isolated by using the methods of Wu et al. 

(2005) and Gilbert et al. (2007) (32,33) to estimate DNA 

damages. 5_g of DNA of mice was loaded separately 

in 1.5% agarose gel containing 1.0_g/ml ethidium 
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bromide including DNA standards (0.5_g per well) in 

Sub-Cell GT agarose gel electrophoresis system (BIO-

RAD).  After electrophoresis (45 min) gel was studied 

under gel doc system and was photographed through a 

digital camera. The DNA was visualized by placing 

the gel on a UV transilluminator using a DNA ladder 

(Jena Bioscience, Germany). The target DNA 

fragments images versus DNA ladder were captured 

and quantified using the Chemi Doc MP imager (Bio-

Rad version 3, USA) 

Image analysis and statistical analysis: 

Image analysis was performed at the Pathology 

Department, National Research Center using the Leica 

Qwin 500 Image Analyzer (LEICA Imaging Systems 

Ltd, Cambridge, England,). DNA materials were 

calculated. The SPSS/PC program was used for 

statistical analysis of the results. The data were 

expressed as mean ± standard deviation (SD). 

Differences were considered statistically significant at 

(P ˂ 0.05). 

Ethical Approval   

All   protocols   and   experimental   procedures were   

performed   as   per   the   norms   of   the Institutional 

Animal Care and Ethics Committee, AL-ARISH 

University, Sinai   Egypt (Research protocol No (ARU-

1/F/178/2020) 

3-Results 

Histological Investigation  

Skeletal muscles (Plate 1). 

Control group 

The skeletal muscles of the normal mouse consisted of 

bundles of cylindrical multinucleated muscle fibers 

running parallel to each other and reflecting their 

characteristic muscular striation (Fig. 1). 

Plant treated group  

No histopathological alternations were recorded in the 

tissues of mice treated with the two used plant extracts 

under investigation. The muscle fibers showed their 

common parallel arrangement and characteristic cross 

striation. The damsisa or garlic plant treated groups did 

not exhibit any differences through histopathological 

studies compared with a control group, and therefore 

the data are not presented. 

Envenomed group 

Skeletal muscle fibers obtained from rats envenomed 

with 1/3 LD50 revealed variable signs of 

histopathological changes. Most of the muscle fibers 

showed severe deterioration, loss of their cross 

striation, widened endomysium and invaded by 

numerous inflammatory cells at many regions (Fig.2). 

Severe deterioration of the muscle fibers was noticed 

in figures (3,4) that suffered from coagulative necrosis 

and congested blood vessels, 

Plant treated and envenomed group 

Administration of the venom to mice that were 

previously treated with the plant extract for 4 weeks 

exhibited amelioration of the histopathological changes 

induced by the venom (Figs. 5,6). Examination of the 

skeletal muscle’s fiber obtained after 48h from 

envenoming with 1/3 LD50 in mice pretreated with the 

damsisa or garlic plant extract for 4 weeks revealed 

nearly normal striation of the skeletal muscle fibers 

with no intense histological alternations except for a 

few foci of myonecrosis invaded with some 

macrophages within the endomysium and congested 

blood vessel. 

Testis (Plate2). 

Control group 

Testicular tissue of the control mice had a normal 

structure (Fig. 1), which is composed mainly of 

seminiferous tubules and interstitial tissues in between 

the tubules which containing Leydig cells. The 

seminiferous tubules are two types of cells, the Sertoli 

cells, resting on the thin basal lamina (tubular 

membrane) and the spermatogenic cells. These cells 

are many layers, namely, the spermatogonia, primary 

and secondary spermatocytes, spermatids, and finally 

mature spermatozoa.  

Plant treated group  

No histopathological alternations were recorded in the 

testicular tissues of mice treated with the two used 

plant extracts under investigation. The damsisa or 
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garlic plant treated groups did not exhibit any 

differences through histopathological studies compared 

with a control group, and therefore the data are not 

presented. 

Envenomed group 

Testicular tissue of envenomed group revealed variable 

signs of histopathological changes (Figs. 8-12). Most 

seminiferous tubules showed intensive degenerative 

changes, vacuolated cytoplasm, decreased diameters or 

atrophy, and highly reduced sperms in the lumen of the 

seminiferous tubules. Also, the spermatogonic 

epithelium appeared with pyknotic nuclei and 

vacuolated area 

Moreover, widening of interstitial spaces, hemorrhage, 

highly reduced Leydig cells with decreased number of 

spermatogenic layers were commonly recorded. 

Plant treated and envenomed group 

Administration of the venom to mice that were 

previously treated with damsisa or garlic plant extract 

for 4 weeks exhibited amelioration of the 

histopathological changes induced by the venom.  

Examination of the testicular tissue obtained from mice 

pretreated with the damsisa or garlic plant extract 

(Figs. 5,6) revealed remarkable regenerative features 

and signs of improvement in the seminiferous tubules 

with the reappearance of mature sperms.  

Lung (Plate 3). 

Control group 

The lung tissue of normal mouse appeared with normal 

alveolar sacs, normal interalveolar septae lined with 

simple squamous epithelium, normal bronchioles (B) 

with their pseudo-stratified ciliated columnar epithelial 

cells (Fig. 16). 

Plant treated group  

No histopathological alternations were recorded in the  

lung tissues of mice treated with the two used plant 

extracts under investigation. The damsisa or garlic 

plant treated groups did not exhibit any differences 

through histopathological studies compared with a 

control group, and therefore the data are not presented. 

Envenomed group 

Pulmonary tissues obtained from mice envenomed 

with 1/3 LD50 revealed variable signs of 

histopathological changes (Figs. 17,18). Most 

bronchioles appeared with highly delaminated 

epithelium and some other bronchioles contained 

hemolyzed blood cells or debris of degenerated cells 

and the alveoli appeared with thick interalveolar 

septa. Also, highly congested arteries with highly 

thickened and corrugated walls and cellular infiltration 

were detected.  

Plant treated and envenomed group 

Administration of the venom to mice that were 

previously treated with the plant extract for 4 weeks 

exhibited amelioration of the histopathological changes 

induced by the venom (Figs. 19,20). Examination of 

the lung tissues obtained after 48h from envenoming 

with 1/3 LD50 in mice pretreated with the damsisa or 

garlic plant extract for 4 weeks revealed less intense 

pathological changes although, the alveoli with thick 

interalveolar septa and cellular infiltration were still 

detected.  

Immunohistochemical Observations (Plate 4 & 

histogram 2).  

Injection of mice with scorpion venom produced an 

intensive amount of Caspases-3 in the pulmonary 

tissue (Fig..22) compared to pulmonary tissue of the 

control group (Fig. 21). Examination of the lung 

tissues obtained after 48h from envenoming with 1/3 

LD50 in mice pretreated with the damsisa (DV) or 

garlic plant extract (GV) for 4 weeks revealed less 

reaction for positive immunoreactivity for anti-

caspase-3 indicated by slight brown staining affinity in 

the lung tissue as shown in Figures 23 and 24.
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Plate 1. Photomicrographs of the skeletal muscles of mice from the control and treated groups stained with 

hematoxylin and eosin (H& E, X400).  

 
Figure (1): Skeletal muscles tissues of a mouse showing normal muscle fibers (M) with cross striation and oval nuclei 

(arrows). 

Figures (2-4): Skeletal muscles tissues of mice after 48 h. from envenoming with 1/3 LD50 showing severe deterioration of 

muscle tissues, numerous inflammatory cells (arrows) invading muscle fibers suffering from coagulative necrosis (c), loss of 

striation (stars), widened endomysium (arrowheads), and congested blood vessels (bv).  

Figure (5): Skeletal muscles tissues of a mouse pretreated with damsisa plant extract for 4 weeks then envenomed with1/3 

LD50 and sacrificed after 48 h from envenoming (DV) showing less intense histopathological changes and foci of necrotic 

fibers invaded with macrophages (arrows) and congested blood vessel (bv). 

Figure (6): Skeletal muscles tissues of a mouse pretreated with garlic plant extract for 4 weeks then envenomed with 

1/3LD50 and sacrificed after 48 h from envenoming (GV) showing normal striations and disappearance of histopathological 

changes except for a few macrophages (arrow).  
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Plate 2. Photomicrographs of the testis of mice from the control and treated groups stained with hematoxylin and 

eosin (H& E).  
Fig.7. Testicular tissue of the C group shows seminiferous tubules (S) which are surrounded by the basement membranes (B), sperms (Sp) 

in the lumens and interstitial tissue in between the tubules containing Leydig cells (L). (X 200). Figs. 8-12. Testicular tissue of envenomed 

group showing seminiferous tubule (S) with disorganization, degenerative changes (d), vacuolated cytoplasm (v), decreased diameters, or 

atrophy in some seminiferous tubules with decreased number of spermatogenic layers and highly reduced sperms in the lumen of the 

seminiferous tubules (arrowheads). Note: the spermatogonic epithelium appeared with pyknotic nuclei (thin arrow) and vacuolated area 

(thick arrow) in addition, to widening of interstitial spaces (*) with hemorrhage (h) and highly reduced Leydig cells (L) (8-10 X 200 & 

11,12 X 400). Fig.13. Testicular tissue of (DV) group showing remarkable regenerative features (X 200). Figs. 14 &15. Testicular tissues 

of (the GV) group showing signs of improvement in the seminiferous tubules with the reappearance of mature sperms (arrow). (X 200). 
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Plate 3. Photomicrographs of the lung tissues of mice from the control and treated groups stained with hematoxylin 

and eosin (H& E)  
Fig. 16 (control group) showing lung tissue of a control mouse with normal alveolar sacs (a), interalveolar septae (s) lined with simple 

squamous epithelium, bronchioles (B) with their pseudo-stratified ciliated columnar epithelial cells, (X 250). Figs. 17 &18 from the 

envenomed group showing most bronchioles (b) with highly delaminated epithelium (*) and alveoli (a) with thick interalveolar septa (s), 

cellular infiltration (arrow). Notice, some bronchioles contain hemolyzed blood cells (arrowhead) or debris of degenerated cells (d). Also, 

highly congested arteries with highly thickened and corrugated walls (A) and cellular infiltration (arrow) were detected (17: X 200, 18: 

X400).  Figs. 19 &20 from (DV) and (GV) groups showed less intense pathological changes although, the alveoli with thick interalveolar 

septa (s) and cellular infiltration (arrow) were still detected (X 200). 

 

 
 

 

 

 

 

 

 

Plate 4. Photomicrographs of the lung tissues of mice from the control and treated groups stained with caspase-3 

immunostaining (X200).  

Fig. 21 lung tissue of a control mouse showing negatively stained caspase-3 Fig. 22-: lung tissue of an envenomed mouse 

showing widespread reaction for positive immunoreactivity for anti-caspase-3 indicated by less dense brown staining affinity 

in the lung tissue. Figs. 23-24: lung tissue of (DV) and (GV) groups showing less reaction for positive immunoreactivity for 

anti-caspase-3 indicated by slight brown staining affinity in the lung tissue  
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Experimental groups  

 
Histogram 2. Revealing the mean optical density (MOD) values of caspase-3 in the lung tissues of mice in 

experimental groups. 

Significance: P<0.05(*), P<0.01(**) 

 

2.6 DNA fragmentation  

DNA ladder assay (Fig. A & histogram 1)   

As shown in Fig. A, scorpion envenomation induced DNA damages. The results demonstrated that the venom-

induced DNA damages in brain tissues of mice while the pretreatment of envenomed mice with Damsisa or Garlic 

plant extract reversed the DNA damages comparable to the control levels. The most bettered effects were 

demonstrated by garlic plant treatment. 

 

 

 

 

 

 

 

 

 

 

 

  

 
 

Fig. A. Agarose gel showing DNA damage by scorpion venom and preventive effect of plant extracts in different groups. 
Agarose gel electrophoresis of extracted DNA from brain tissues of mice; results of the DNA fragmentation assay confirm 

that the treatment with damsisa plant extract or garlic plant extract attenuates scorpion venom-induced DNA damage in the 

brain cells of mice.  Lanes (from left) high molecular weight marker (M), control (c), Scorpion venom group (V), Damsisa 

plant treated group (D); Garlic plant treated group (G), Damsisa pretreated and envenomed group (DV), Garlic pretreated and 

envenomed group (GV) 
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Table 1 DNA fragmentation in mice lung tissues in control and treated groups 
                                                           

Treatment DNA fragmentation 

Mean  

(% ± S.D) 

 

Control (C)  

 

1.147± 0.029 

 

Scorpion venom (V) 

 

1.915**± 0.032 

 

Garlic plant extract (G) 

 

1.175± 0.035 

 

Damsisa plant extract (D) 1.6215*± 0.071 

 

Damsisa plant + Scorpion venom (DV) 

 

1.907**± 0.098 

 

Garlic plant extract + Scorpion venom (GV) 

 

1.797**± 0.009 

 

Scorpion venom group (V), Damsisa plant extract group (D); Garlic plant extract group (G), Damsisa pretreated and envenomed group 

(DV), Garlic pretreated and envenomed group (GV) 

Data are presented as mean ± standard deviation (n = 8 mice/treatment). ** indicate significance from the control group at P < 0.05 and P < 0.01 probability level. 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Histogram 1:  showing DNA fragmentation % comparison among the six studied groups (C, V, D, G, D V, and GV). 

Pretreatment with damsisa plant extract in envenomed mice (DV) or garlic plant extract in envenomed mice (GV) markedly 

suppressed the fragmentation of DNA compared to envenomed group only. Moreover, the DNA electrophoretic patterns in 

mice treated with garlic plant extract were more comparable to the control groups. 
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4-Discussion 

Leiurus quinquestriatus represents one of the most 

dangerous species of scorpions all over the world, 

especially in Upper Egypt and Sinai (El-Hennawy, 

2014, Saleh et al., 2017 & El-Atti et al., 2020) (34,35,1). 

Scorpion sting envenoming poses major public health 

problems, the treatments include antivenoms, chemical 

antidotes, and phytotherapy, with varying degrees of 

effectiveness and side effects (Abd El-Aziz et al., 

2019) (3). The injection of such venom to the 

experimental animals of the present study showed 

serious pathological alternations, the alterations 

observed due to injection of 1/3 LD50 dose agree with 

those recorded by Mansour et al. (2011) (8) who used 

the same venom. Cellular swelling could be considered 

as the primary morphologic response to all forms of 

cell injury and could be attributed to the venom action 

on sodium and potassium channels of the cell 

membrane, which could alter the membrane 

permeability and induce accumulation of Na+ as well 

as the entrance of extracellular water into the cell 

(Emam et al., 2013) (21).  Neurotoxins are the main 

components of scorpion venom that are known to be 

responsible for the pathological manifestations of 

envenoming (Ahmadi et al., 2020) (36). Chemically, 

scorpion venom is a mixture of several neurotoxins, 

cardiotoxins, nephron toxins, hemolytic toxins, 

nucleotides, amino acids, oligopeptides, 

phospholipase-A, hyaluronidase, acetylcholine 

esterase, histamine, serotonin, 5-hydroxyptamine, and 

proteins that inhibit protease, angiotensinase, and 

succinate dehydrogenase (Mansour 2008 & 

Bawaskar and Bawaskar, 2012) (37,2). Furthermore, 

the crude venom of this scorpion-induced cytotoxicity 

elevated the reactive oxygen species and enhanced 

apoptotic pathways in some cancer cell lines (Al-

Asmari, et al., 2018) (38).  Oxidative stress generated in 

the tissues is the directing factor of toxicity (Emam et 

al., 2020) (39), the venom has been established to be 

capable of generating ROS and hydroxyl radical as 

well as inducing both inflammation and oxidative 

stress (Emam et al., 2013 & Al-Asmari, et al., 2018) 

(17,38).  

However, some exogenous oxidants, such as H2O2, 

will result in the overproduction of ROS, which may 

induce multiple cellular damages, including lipid 

peroxidation, nuclear DNA strand breaks, and 

mitochondrial alteration (Zhang et al., 2010) (40).  

In contrast, the venom of this species has also 

antimicrobial activity against different types of 

pathogenic bacteria (Alajami et al., 2020) 11. 

Moreover, several bioactive toxins were isolated from 

the venom of this scorpion. For example, Bradykinin 

Potentiating Factor (BPF) normalized the hepatic 

injury induced by CCl4 (Salman, 2018)(41).  

The intensity of envenoming effects can also be 

reduced by non-specific stimulation of the immune 

system that would result in neutralization or 

phagocytosis of the venom peptides. Phospholipase 

enzymes play a significant role in the cascade which 

leads to pain and inflammatory responses, whilst, 

inhibition of these enzymes may relieve scorpion 

envenoming (Abbasi et al., 2010 & Al-Asmari  et al., 

2016)(42,22)  

The present study was reflected the anti-venom activity 

of damsisa and garlic plant extracts in mice and proved 

remarkable recovery of histology damage in skeletal 

muscle, testis and lung, tissues, and DNA 

fragmentation assay.  The pretreatment with the 

studied plant extracts can improve the histological 

structure of the skeletal muscle, testis, and lung tissues 

of envenomed mice despite the presence of few 

inflammatory cells, few necrotic lesions, and lesser 

injuries observed in the lung tissues. The ameliorating 

effects of garlic are more pronounced, most areas of 

the lung showed normal alveolar spaces, alveolar and 

bronchioles with minor cell degeneration This further 

proves the ability of the extracts to prevent lung 

damage and preserve lung normal histopathology.  

The role of the Ambrosia maritima plant in reducing 

the toxicity induced by the venom may be attributed to 

its antioxidant activity due to the presence of higher 



69 Journal of Bioscience and Applied Research, 2022, Vol.8, No. 1, P.57 -76               pISSN: 2356-9174, eISSN: 2356-9182                  

flavonoid concentrations in the plant extract (Ahmed 

and Khater, 2001, Polydoro et al., 2004) (43,44).  

Barnes et al. (2002) (45) showed that natural 

antioxidants could act as membrane stabilizers 

preventing functional damage of these membranes.   

Ode and Asuzu (2006) (46) also showed that the 

methanolic extract of the bulb of the Crinum jagus 

plant was able to significantly protect mice from death, 

myonecrosis, inflammation, and hemorrhage induced 

by the lethal effects of venoms.  

In agreement with the present study, methanolic leaves 

extract of Thapsia garganica (has high antioxidant 

activity and is used as anti-scorpion venom) increased 

the survival time of mice injected with lethal doses of 

scorpion venom, with the remarkable recovery of 

histology damage and induced a significant decreased 

of biochemical markers of kidney, liver and heart 

function (Bouimeja et al.,2018) (47).  

Fatani et al. (2006) (48) proved the protective effects of 

the antioxidant Ginkgo biloba extract against Leiurus 

quinquestriatus venom which induced tissue damage in 

rats.  Nabil et al. (2006) added that the antioxidant 

quercetin flavonoids, which are present in the most 

herbal formation, could maintain the glutathione 

content that reacts with free radicals and terminates 

lipid peroxidation thereby preventing tissue damage 

(49).   

Moreover, Robaszkiewicz et al. (2007) (50) proved the 

antioxidative effects of quercetin flavonoid (the well-

known phenolic compound widely present in 

Compositae plants on the cells of in vitro culture at low 

concentrations.  It has been also reported that 

pretreatment with grape seed proanthocyanidins offers 

significant protection against Leiurus quinquestriatus 

envenomation possibly via enhancement of the 

antioxidant defense systems (El-Alfy et al., 2008) (51). 

Some compounds from plants also inhibit enzymes like 

phospholipase A2 which is one of the main 

components of the scorpion venom (Abubakar et al., 

2000) (52). In addition, the pharmacological activities of 

most sesquiterpene lactones (ambrosin and damsin) 

isolated from the Ambrosia maritima plant (Iskander 

et al., 2004) may explain the present protective effect 

of Ambrosia maritima against lesions induced by the 

scorpion venom(53).  

The reduction of the number of inflammatory cells in 

the scorpion envenomed rats pretreated with the plant 

extract supports the anti-inflammatory activities of the 

Ambrosia maritima plant. Most species of the same 

family were used against stings and contain 

compounds with anti-inflammatory properties 

including flavonoids, coumarins, triterpenes, sterols, 

and saponins (Hutt and Houghton 1998). Ishikawa 

and Kitamura (2000) (54,55) suggested that 

bioflavonoids quercetin, which is considered as a main 

constituent of the plant have been regarded as the 

therapeutic agents for inflammatory diseases. 

Quercetin possesses efficient antioxidant activity and 

animal experiments suggest that quercetin protected 

the brain, liver, and other tissues against oxidative 

stress induced by ischemia-reperfusion injury, toxic 

compounds, and other factors (Ghosh et al., 2013). 

Eleyan et al. (2018) (56,57) demonstrated that quercetin’s 

protective effect may be due to its anticytogenotoxic 

and antimutagenic properties of quercetin which 

considers as a pleiotropic protein kinase enzymes 

inhibitor (Xingyu et al., 2016) (58). Certainly, quercetin 

was reported as a strong anti-inflammatory substance 

against different inflammatory mediators that can be 

expressed on different cell types, in both human and 

experimental animals. Quercetin has a role in 

diminishing the histopathological signs of acute 

inflammation in the treated animals and can suppress 

leucocyte recruitment, decrease chemokine levels 

(Dong et al., 2014) (59).  

The results of the present studies demonstrated that 

scorpion venom-induced DNA damages in brain 

tissues that revealed by DNA ladder assay. DNA 

fragmentation% increased by venom, was reversed 

towards the control levels by Damsisa or Garlic extract 

following histopathological studies that showed that 

the studies two extracts reduced the incidence of tissue 
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lesions induced by the venom-induced oxidative 

damage in mice.  lipid metabolites produced as a result 

of oxidative stress-induced DNA damages (Marnett, 

2000) (60), In addition to a free radical attack of lipids, 

DNA is also continuously subjected to oxidative 

damage (Bouimeja et al.,2018) (47). 

The crude venom of this scorpion-induced cytotoxicity 

elevated the reactive oxygen species and enhanced 

apoptotic pathways in some cancer cell lines (Al-

Asmari et al., 2018) (38). The presence of phenolic 

compounds, flavonoids, tannins, and 

steroids/terpenoids might explain the bioactivity of the 

plant extract (Bouimeja et al., 2018) (47). 

In accordance with other antioxidant plants, 

administration of Sonchus asper plant extract 

significantly reduced the DNA fragmentation% which 

was also reacted with DNA to form the mutagenic 

pirimedopurinone adduct of deoxyguanosine (Khan et 

al., 2012) (61). The aqueous leaf extract of Moringa 

oleifera (MO) reduced intracellular ROS production, 

DNA fragmentation in human spermatozoa in vitro due 

to the antioxidant properties of MO actively 

maintained basic sperm functions, inhibited excess 

sperm free superoxide production, and preserved DNA 

integrity (Moichela et al., 2012) (62). 

A considerable number of medicinal plants used by 

local communities in Tabuk and the other six species in 

Jeddah to treat scorpion stings has been documented 

throughout the study period including A. sativum 

followed in Jeddah (Fakhry et al., 2017) (63). These 

plant species have high amounts of flavonoids, total 

phenolic compounds, saponins, alkaloids, fatty acids, 

and cyclic peptides (Aldoweriej et al., 2016, Martins 

et al., 2016) (64,65). The folklore medicinal plants 

contain various types of flavonoids, steroids, 

terpenoids, alkaloids, tannins, and coumarins that may 

account for their anti-venom potentials (Bin Asad et 

al., 2011, and Mansour et al., 2011) (66,8).  

Some secondary metabolites viz.-alkaloids, phenolic 

compounds, flavonoids, terpenoids, glycolsides, fatty 

acids, and other metabolites are present in different 

plant parts. These compounds exhibit various 

pharmacological activities and are being used to treat 

scorpion stings hence these plants may become a good 

source of indigenous medicines. The anti-venom 

activity of a plant cannot be attributed to a single active 

ingredient; however, the overall activity results from 

the synergistic effect of various constituents on various 

target structures such as enzymes and receptors 

(Mansour et al., 2011) (8). 

 Salama and Sharshar (2013) found that total protein 

contents and SDS–PAGE analysis of different species 

collected from different localities in Egypt, showed 

differences between the protein compositions and 

concentrations of different scorpion’s venom. They 

also reported that one of the factors that may influence 

venom toxicity and cause variable results is 

environmental conditions (67). 

Medicinal plants (such as Artemisia absinthium and 

Allium sativum) having antimicrobial activities in 

association with some of the pharmacological 

properties (such as anti-inflammatory and antioxidant, 

e.g.) could be of great value to relieve especially local 

effects induced by venom. In another point of view, it 

is possible that several related plants in folk medicine 

as antiophidic agents do not act directly upon venom 

toxins but indirectly on its symptoms. Directly by 

neutralizing venom toxins, or indirectly, by having 

some of the pharmacological activities (Silva et al., 

2017) (68). The antivenom activity of a plant cannot be 

attributed to a single active ingredient however the 

overall activity results from the synergistic effect of 

various constituents on various target structures such as 

enzymes and receptors (Mansour et. al, 2011) (8).  

Fatani et al. (2006) (48) showed that extracts of Gingko 

biloba associated with aprotinin, a protease inhibitor, 

protected rats against cardiovascular damage induced 

by the venom of Leiurus quinquestriatus.  Mansour et 

al. (2007 b & 2011) (69,8) showed that extracts of 

Ambrosia maritima protect against the adverse effects 

of L. quinquestriatus scorpion venom on muscular and 

intestinal tissue in rats. Treatment with red grape seed 
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against L. quinquestriatus venom significantly reduced 

mortality and improved mean arterial blood pressure, 

signs of conduction defects, myocardial ischemia, and 

infarction in rats (El-Alfy et al., 2008) (51)  

The mechanism by which medicinal plants neutralize 

the toxic venom constituents is still unknown, but 

many hypotheses have been proposed, such as protein 

precipitation, enzymatic inhibition or enzyme 

inactivation of classes of venom toxins, proteolytic 

degradation, metal chelation, antioxidant action, and a 

combination of these mechanisms [Gomes et al., 2010] 

(18). In this context, some improvements in this 

understanding have been achieved in the last years, 

using in silico methods (e.g., docking simulations) to 

analyze the interaction of compounds isolated from 

plants and certain classes of venom toxins such as 

phospholipases A2 relevant to tissue damage 

[Fernandes et al., 2015] (70).  

Generally, it is very clear that pretreatment with 

damsisa extract, or a garlic extract for no more than 

consecutive 4 weeks is safe and can exert a 

considerable degree of amelioration on the histological 

patterns of skeletal muscles, testis, and lung of mice 

envenomed with Leiurus quinquestriatus scorpion. 

Further studies of plant extracts mentioned in this 

study are required for chemical contents and toxicity, if 

any, that may help to increase the efficacy of their 

claims. 

Conclusion  

In conclusion, the data mentioned in this study clearly 

showed that Ambrosia maritima and Allium sativum 

possess potential antivenom properties that can be 

utilized for the treatment of scorpion sting victims. 

Both studied plants could protect the tissues against the 

deleterious effects induced due to envenoming with 

Leiurus quinquestriatus scorpion venom. The 

information reported above could be helpful for 

scientists, drug designers, medicinal plant boards, and 

other scientific bodies related to herbal research in 

scorpion sting treatment.  

Further studies are required to identify the 

phytochemicals responsible for the anti-scorpion 

venom activity of these medicinal plants. Additionally, 

well-designed pharmacological and clinical trials will 

help in confirmation of the efficacy of the reported 

plants. There is also a need to create more public 

awareness about growing the medicinal plants in the 

residential vicinity so that they can be used for 

providing first aid to alleviate the symptoms of 

scorpion envenomation. 
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