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Abstract 
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 Mice were infected orally 

with T. spiralis larvae at a dose of 300 larvae/ mouse

- - - - -
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 The available 

T. spiralis therapy is more or less ineffective 
(Mostafa and Atwa, 2020). Albendazole® 
(ABZ) and others are the main anthelmintic 
drugs used to treat trichinellosis (Gottstein et 
al, 2009). But, they only have a moderate 
effect on encapsulated muscle larvae and a 
limited bioavailability and a significant risk 
of resistance (Codina et al, 2015). Also, sev-
eral of these drugs should not be taken by 
pregnant women or children under the age of 
three (Yadav and Temjenmongla, 2012), 
while others are suspected to be carcinogen-
ic (Shalaby et al, 2010). Therefore, it is nec-
essary to make attempts to find antitrichinel-
losis treatments that are safe, effective, and 
made from plant, which have low toxicity 
and negligible side effects (Basyoni and El-
Sabaa, 2013).  
   Alhagi maurorum, known as camel-thorn 
(=Shawkat al-Jamal), is a perennial shrub, of 
family Fabaceae. It grows up to 2m and 
blooms in July. The flowers are hermaphro-
dite, tiny, and brilliant pink to maroon and 



 

 
 

hermaphrodite. Local folk medicine has em-
ployed alhagi maurorum as a therapy for 
bile duct disorders, glandular tumors, and 
nasal polyps (Shinwari et al, 2006). Because 
of its diaphoretic, gastroprotective, diuretic, 
laxative, expectorant, antiseptic, antidiarrhe-
al, and therapeutic properties, it is utilized as 
a medicinal herb. Haemorrhoids and rheum-
atism are both treated using oil extracted 
from leaves, and flowers are applied to cure 
piles (James, 2011). 
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 The freshly 
harvested plant parts, including leaves, roo-
ts, and flowers (2 kg), were collected, and 
dried before being ground to powder. The 
dried powder was extracted three times with 

methanol at room temperature for 21 days, 
and the crude extracts were then concentrat-
ed using a rotary evaporator under decreased 
pressure. To have the desired fractions, the 
crude extract was suspended in water and 
divided with n-hexane, chloroform, ethyl ac-
etate, n-butanol, and soluble residual aque-
ous fraction (Shinwari et al, 2013). - Albe-
ndazole® (EIPICO): 50mg/kg/day were giv-
en orally after being acquired as a 20mg/ml 
suspension.  
   Experimental design: -
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ELISA 
kits (R&D, Minneapolis, MN, USA) were 
used to assess the quantities of IFN- TNF-

TGF- IL-4, IL-10, IL-2, & IL-12 in ac-
cording to the manufacturer's instructions  

 The Ethical Comm- 
ittee, Faculty of Science, Mansoura Univeri- 
ty approved the protocol, which went with 
the Helsinki declaration (2008), Approval 
Number: Sci-Z-M-2021-53.  
   Statistical analysis: Data were presented as 
mean ± SD, by using GraphPad Prism 9 for 
Windows (GraphPas Software, San Diego, 
USA). To compare differences the ANOVA 
was used. It was significant at P <0.05. 

Results 
   When infected controls were compared to 
treated groups showed a great reduction in  
intestinal worms. Albendazole recovered  

ones as compared to the infected control 
(80.17±3.87), and lowest mean count value 
was demonstrated (9.5±1.25) with P <0.01 
as compared to A  treated one. 
When compared to positive control, recove-
red worms from A. -treated mice 
(37.50±2.14) significantly lower (P< 0.01). 
On 35th day pi, muscle larvae in treated mice 
significantly decreased as compared to un-
treated infected control ones. Larvae recov-
ered from A. treated mice showed 
count (161.2 ±12.6) as compared to infected 
control (529.5±17.7, P <0.01), and com-
pared to Albendazole treated mice (P <0.01). 
When compared to infected control mice, 
larvae from albendazole-treated mice was 
significantly reduced (216.8± 13.2, P <0.01). 
   Immunologically the proinflammatory and 
anti-inflammatory cytokines showed produc-
tion of cytokines in sera of control, infected 
and treated group. There was a significant 
decrease in - - - - -

- A.
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abc = significant differences; *P 0.01=significant 
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, a serious meat-borne zoonosis 

.  

 (  et al, 2020). 
Cytokines and regulatory T cells (Steel and 
Nutman, 2003), conditional Th2 cells (Díaz 
and Allen, 2007)altered function of antigen 
presentation cells or APCs (Venugopal et al, 
2009). 
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 Albendazole and mebendazole are 
currently the main drugs used to treat trichi-
nosis, albendazole influence good amount of 
plasma concentration levels and without mo-
nitoring but, mebendazole plasma concentra-
tion levels differ from one to another requir-
ing individual checking and managing (Yad- 
av and Temjenmongla, 2012). Meanwhile, 
Pozio (2001) found that it had minor effica-
cy when used on T. spiralis encysted larvae.      
   In the present study, on the 7th day pi of all 
treated mice showed significantly

 than the infected mice.  
   In the present study, comparison to both 

 control infected and lbendazole treated mi-
ce, just a small number of worms were de-
tected in mice treated with A. ex-
tract. This agreed with Awaad Amani et al, 
(2006), who reported that Th1 immune re-
sponse was an inflammatory responses. Al-
so, Bruschi and Chium- iento (2011) report-
ed that the long-term -  in muscles 
interacted strongly with the host immune 
system, resulting in muscle inflammation
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    In the present study, the cytokines decrea-
sed in treated A.  and Albendazole 
mice and increase in infected ones. This ag-
reed with Yu et al. (2013), who reported that 
in vitro and in vivo, showed that Th1 cyto-
kines like interleukin (IL)-12 significantly 
increased during the early stage of T. spir-
alis intestinal infection. Teng et al. (2015) 
reported that naive T cells were encouraged 
to differentiate into Th1 cells that produce 
INF by IL-12. Ming et al. (2016) found that 
interferon (INF)- IL- and tumor necrosis 
factor (TNF)-  and that NF- (type II interf-
eron) a cytokine that played a significant 
role in both innate and adaptive immunity. 
Besides, numerous immune cells, including 
CD4+ T cells, release NF- (type II interfer-
on) in response to some immunological or 
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inflammatory stimuli, such as infections, sp-
ecific antigens, or activation of the T cell re-
ceptor (Bogdan and Schleicher, 2006). Th1 
cell growth and differentiation are accelerat-
ed by NF- (Pestka et al, 2004), activated 
transcription factors including nuclear factor 
(NF)-B and increased the production of ind-
ucible nitric oxide synthase or iNOS (Mühl 
and Pfeilschifter, 2003) and also regulated 
the synthesis of TNF- as well as other infl-
ammatory cytokines (Neumann et al, 1998). 
Also, it stimulates DCs to express MHC cl-
ass I & II molecules (Pestka et al, 2004). 
   In Th2 immune response, T. spiralis exp-
ulsion down-regulatory cytokine IL-10 was 
extensively expressed by a variety of imm- 
une cells, even though it was not cell type 
specific (Hedrich and Bream, 2010). Thus, 
to reduce tissue damage from increased im-
muno-inflammatory reactions and this goes 
along with this study as the treated groups of 
A.  and Albendazole showed dec-
reased levels of IL-10 as compared with in-
fected mice. Increasing the synthesis of IL-
10, a recurring aspect of the host's immune 
response in helminthiasis, caused immuno-
regulation  et al, 2021). IL-10 may inh-
ibit the release of IL-12, antigen presenta-
tion, DC proliferation, and cell markers. 
TSL-1 also increased the production of IL-4 
and IL-10 from Th2 cells, but lowered the 
production of INF- polarizing immune res- 
ponse to a high Th2 cellular immunity. 
   IL-10 is required for a productive gut im-
mune response. This is due to the high vul-
nerability to the initial T. spiralis infection 
caused by the lack or reduction of IL-10, 
which results in a notable delay in the expul-
sion of T. spiralis and an increase in the par-
asite burden (Helmby and Grencis, 2003).  
   Other cytokines generated and released 
during the Th2 immune response included 
the IL-4, IL-5, and IL-13, which promote the 
production of IgE, which led to the mast cell 
and eosinophil hyperplasia, trigger acute hy-
persensitivity reactions, and help to remove 
T. spiralis from host intestine (Rogerio and 
Anibal, 2012). 

Conclusion 
   The immune response of the Th1 type can 
be elicited by antigens produced by T. spir-
alis, which can then altered by T. spiralis in-
to a Th2 type immune response, which was 
thought to defend the host by eliminating T. 
spiralis. However, both responses result in 
the development of intestinal illness, which 
supports parasitism in the host. Albendazole 
diminishes the trichinellosis inflammatory 
response, but with limited pharmacological 
activity against T. spiralis infection.   
   Alhagi maurorum methanolic extract prov-
ed to have potent anti-inflammatory effects. 
   Conflict of Interest: The authors declared 
that they neither have conflicts of interest 
nor received any funds. 
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Fig.15: number of adult worms in infected and treated groups. 
 Fig.16: number of larvae in infected and treated groups. 
 

 
 



 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 


