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ABSTRACT 

 
The current study was conducted during the period between from the beginning of October 2021 until the end of 

March 2022. The aim of the study was to measure the therapeutic efficacy of alcoholic and aqueous extracts from the local 

tannins Cupressus sempervirens for the treatment of experimental infected laboratory mice with Cryptosporidiosis. 

Through a significant decrease in the number of Oocyst of the parasite that causes infection Cryptosporidium parvum 

after oral administration of the aqueous and alcoholic extracts with three concentrations (2, 1.3, 1) mg/ml compared to MTZ 

drug, as the alcoholic extract proved its efficacy by stopping the shedding of parasite Oocyst at the ninth day of treatment with 

its total absence on the eleventh day of treatment, while the shedding of parasite Oocysts in the group treated with aqueous 

extract stopped on the eleventh day and completely absent on the thirteenth day of infection. 
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I. INTRODUCTION 
 

Cryptosporidium parvum (C. Parvum) is a 

pathogenic protozoan parasite belonging to the phylum 

Apicomplexan that causes Cryptosporidiosis 

characterized by severe watery diarrhea[1]. It is a 

parasite that infects intestinal epithelial cells and causes 

malabsorption leading to severe diarrhea. It is considered 

the second leading cause of diarrheal diseases 

transmitted by water and food worldwide and ranks 

second after rotavirus [2] 

Due to the breadth of the host and 

environmental persistence of this parasite, 44 species 

have been identified. 

Among  these  species, Cryptosporidium 

hominis and Cryptosporidium parvum is responsible for 

most human infections, [3]   and is the main cause of 

death for children with diarrhea, as in 2016 an estimated 

48,000 deaths were recorded due to acute infection[4][5] 

The immunity of the host body, whether it is 

natural immunity or acquired immunity, has a significant 

impact on the severity of the disease and its prognosis, as 

the amount of pathogenicity depends on the immune 

status of the host [6]as individuals usually suffer Those 

with normal immunocompetence may  present with 

diarrhea, transient gastroenteritis for up to two weeks, 

accompanied by a slight rise in temperature, intestinal 

colic, nausea and vomiting, and then spontaneously 

clears, indicating an effective immune response to the 

host parasites. 

As for the treatment of C. parvum infection, it 

does not have an effective treatment directly, except for 

(NTZ) Nitazoxanide which is proven by the World 

Health Organization, but it is not effective for people 

with immunodeficiency, and many anti-

Cryptosporidiosis compounds have been used, but they 

did not give positive results. Effective and did not kill 

the Oocyst  permanently in a record time, including 

Metronidazole, Azithromycin, Paromomycin [7] 
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From recent studies, Nullscript was identified 

as a compound that has a growth inhibitory effect, and 

was less toxic to host cells, Nullscript was able to 

significantly reduce the release of Oocyst in mice 

infected with C. parvum [8] 

Pathogenicity 

Intestinal diseases caused by microorganisms, 

including protozoa parasites, are of public health 

importance, with a child mortality rate of 8-10% 

worldwide. The epithelial layer of the intestine 

represents an important site for nutrient absorption and a 

Barrier barrier against microorganisms. However, due to 

its exposure to virus invasion Parasites and bacteria that 

infect the digestive system can disrupt the function of 

this barrier. Changing the normal state of the intestinal 

epithelium is one of the determinants of the outcome of 

the disease[9]. This barrier consists of a single layer of 

epithelial cells. The cells are fixed within the barrier by 

means of junctions. Intracellular and as a result of the 

pathological condition resulting from infection with C. 

parvum parasite, this leads to the production of large 

amounts of signals such as phosphoinositide 3-kinase 

(PI3K), Proto-oncogene tyrosine-protein kinase (Src), 

cell division control protein 42 homolog (Cdc42). ) and 

GTPase stimulating the process of epithelial cell division 

and its peak presence is in the area of interaction of the 

parasite with the cells of the host body,   which leads to 

the formation of large numbers of epithelial cells causing 

the formation of tumors Or if studies showed a close 

relationship between cryptosporidiosis and 

gastrointestinal cancer [10],  where China reported a 

significant association between colorectal cancer and 

cryptosporidiosis[11] 

The severity of infection varies from one 

organism to another according to several factors, 

including those related to the host in terms of type, body 

immunity, age, and the environment in which it lives, as 

the environment helps the growth and continued survival 

of the parasite[12] either Concerning the parasite, it 

depends on the parasite’s ability to cause infection and 

its ability to settle within the tissues of the host’s body 

and secrete intestinal toxins, as it has the ability to 

secrete toxic genes, making it one of the most virulent 

sporozoites. 

Cupresuss semperverins 

Cupresuss semperverins (C.semperverins) is 

one of the trees of the coniferous family that has an 

ecological, physical and aesthetic role at the same time. 

It is a member of the family Cupressaceae, which is 

represented by 25 species divided into three main 

groups, including Mediterranean trees, Asian cypresses 

and North American trees. 

Mediterranean trees of Cupressus sempervirens 

L., Cupressus atlantica Gaussen and Cupressus 

dupreziana A. Camus[13] 

Cypress trees are generally represented by 

medium-sized trees and shrubs with a height of 30-40 

meters, and Cupresuss semperverins In particular, its 

subspecies differ in terms of variaty according to the 

type of branching and branching of trees, to include C. 

horizantalis, , C. pyrmedalis 

It  is the type on which the current  study was 

carried out, in addition to the fact that the horizontal type 

contains larger pollen grains and a thicker wall than the 

vertical type[14] 

Active Compounds in Cypress 

Chemical analyzes revealed the primary 

components of the plant, as it contains major 

components represented by saponins 1.9% - alkaloids 

0.7% - flavonoids 0.22% - tannins 0.31% and phenolic 

compounds 0.067% in addition to essential oils[15] . 

 

II. MATERIAL AND METHOD 
 

Samples collection 

(220) faeces samples were collected from 

children under the age of 5 years of both sexes who 

suffer from intestinal colic and persistent diarrhea, who 

have been admitted to Ibn Al-Atheer Hospital, Mosul 

General Hospital and Al-Salam Hospital in Nineveh 

Governorate in the period from the beginning of October 

2021 - At the end of March 2022, the families of the 

children were given clean plastic bottles, on which were 

recorded the sample data (date of sample collection, 

gender, age, area of residence). 

The first group: samples were preserved in a 

potassium dichromate solution at a concentration of 

2.5%. Two volumes of the solution were added to each 

volume of the fecal sample, and the samples were kept in 

a refrigerator at a temperature of 4 C. [16] 

The second group: samples kept in the 

refrigerator without any addition at a temperature of 4 ° 

C until the isolation process for the parasite. 

Examination of stool samples 
The stool samples were examined after taking 

the sample ¬ using the Modified Zeihl Neelsen Stain - or 

the so-called Acid fast stain [16] and the steps shown in 

Figure (1). 

 

 
 

Figure 1: Scheme showing the dyeing with the 

modified Zihle Nelseen 

stool sample thin smear Add ethyl 
alcohol to dry

Add carbol 
fuchsin /10 

minutes

Wash the slide 
with running 

water

Add methylene 
blue/5 minutes

Wash the slide 
with running 

water

Examination of 
the slide under 

a light 
microscope

Oocyst for 
C.parvum 
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Laboratory animals 

The laboratory mice used Swiss Albino Mice, 

Balb-C strain, as they were dosed with a suspension 

containing cryptosporidium parvum cysts in order to 

induce the experimental infection. 120 male mice of 1-2 

months of age, weighing between 20-30 g, were used. 

Mice  were obtained  and bred in the animal house of the 

College of Veterinary Medicine / University of Mosul, 

where the room was equipped with drawers, lighting, 

and means of cooling and heating, as the temperature 

was recorded between 20-30 degrees Celsius, and the 

mice were placed in special cages with 11 plastic cages 

provided With an iron cover that contains a place to put 

the feed and a place to put a special water bottle 

containing a thin tube at the end of it to drink water, the 

feed ration consists of 10% animal protein, 20% soybean 

meal, 45% yellow corn fodder, 24% wheat bran, 0.5% 

lime o.5% table salt, and rat stool samples were 

examined before use to ensure that they were free of any 

other parasitic infestation.   

Determination of the lethal dose of the parasite 

Cryptosporidium parvum 

By dosing mice with different amounts of the 

suspension containing parasite Oocyst, the lethal dose 

was known, as 6 mice were used, dosed with a quantity 

of (0.25 - 0.50 - 0.75 - 1 -1.5 - 2) ml respectively, and 

the condition of mice was followed up after infection, 

and it was determined the lethal dose is 1.5 ml of a 

suspension of parasite Oocyst. 

Collection of plants used for study 

The nut of the local tannins Cupresus 

semperverins was used in the current study  

      

III. RESULTS AND DISCUSSION 

 

Examination and diagnosis of oocyst isolated from 

humans 

The results of microscopic examination of 

faeces samples collected from children under 5 years of 

age and of both sexes using Modified Ziehl Nelseen dye 

showed that the Oocyst of C. parvum appear spherical to 

oval with red to pink color containing four elongated 

sporozoit surrounded by A distinctive transparent halo as 

in the figure (2) The results came in the results with what 

was also found by[17][18]  [19]that the parasite Oocyst 

are spherical in shape, red and pink, surrounded by 

transparent. 

Determination of the lethal median dose of C. parvum 

ovarian cysts 

6 mice were used and by giving fixed doses in 

increasing volume (0.25 ml) for each time, the results 

showed that the dose of 1.5 ml and the number of oocyst 

as (15 x 103) was a lethal dose for mice within 24 hours 

Diagnosis of the active substances in the tannins plant 

The results of chemical analysis of alcoholic 

and aqueous extracts figure(4,5) of tannins using high-

performance chromatography (HPLC) technique showed 

that the plant contains 5 compounds of the active 

substances that are considered phenolic compounds[15], 

which are (Gallic acid, Tannic acid, Ferulic acid, 

Hydrobenzoic acid, Chlorogenic acid). In both alcoholic 

and aqueous extract with a difference in the 

concentration of the active substances that were 

calculated according to the Behbahani equation [20] 

The results of the therapeutic study of alcoholic 

and aqueous extracts of tannins showed their efficiency 

in treating Cryptosporidia infection resulting from the 

experimental infection of laboratory mice with C. 

parvum sacs. The extracts worked to stop the oocyst put 

out. 

Healing cases appeared in the group treated 

with alcoholic extract at a concentration of 2 mg/ml on 

the ninth day of treatment and thus it was therapeutically 

superior to in the group treated with metronidazole at a 

concentration of 2 mg/ml, in which cysts were stopped 

on the eleventh day of infection, while the group treated 

with aqueous extract at a concentration of 2 mg/ml, cysts 

were no longer excreted on the eleventh day of 

treatment. 

The results we have reached through the 

therapeutic study with plant extracts motivate us to a 

promising future and encourage more laboratory 

experiments in vivo, especially as we are facing great 

progress in the field of plant extracts and the use of 

medicinal plants in treatment, and support the optimal 

exploitation of cypress trees rich in substances The 

potent properties it possesses, which has a clear 

pharmaceutical role in fighting many diseases. 

Histopathological effects 

The mucosal layer of the lining of the small 

intestine is the most important site for the parasite C. 

parvum to invade the host cell in humans. The degree of 

infection of the intestine itself varies, as it was found that 

the middle part of the small intestine is more affected 

than the rest of the parts. 

Among the histological tomographic 

examination of intestine samples in laboratory mice 

experimentally infected with C. parvum parasite in the 

positive control group, which showed the effect of the 

parasite on intestinal tissues, which was severe necrosis 

and desquamation of epithelial cells in the tops of the 

intestinal villi with the observation of mucous 

degeneration and mucositis in the intestine Infiltration of 

inflammatory cells and the presence of parasite egg cysts 

inside the villi of the intestinal glands. 

While the histopathological tomography of the 

intestine samples in laboratory mice belonging to the 

negative control group showed the normal structure of 

the intestinal tissue represented by the presence of the 

villi in its normal shape and the thin lamina pallidum, no 

pathological changes appeared. 

The group treated with the Alcohol extract at a 

concentration of 2 mg/ml showed an improvement in 

histological picture compared to the rest of the 

treatments on the ninth day of treatment, as it showed the 

beginning of the formation of new villi to compensate 
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for the lost villi due to the influence of the parasite. The 

group treated with aqueous extract at a concentration of 

2 mg/ml showed a slight improvement in the tissue layer 

and the development of the intestinal glands on the 

eleventh day of treatment compared to the group treated 

with Metronidazole (MTZ) drug, which showed a delay 

in the state of recovery. Property MTZ the eleventh day 

of treatment in comparison with the group treated with 

MTZ drug, which showed a delay in the state of 

recovery and the following figures show the histological 

effects in the intestine of groups treated with alcohol 

extract, aqueous extract and MTZ drug and addition to 

the negative control group (without infection) and the 

positive control group (infected without treatment). 

Figure (6) The normal structure of the intestinal 

tissue is represented by the villi (A), intestinal glands 

(B), and the epithelial tissue lining the intestines(C). 

(Hematoxylin and eosin stain 40x). 

Figure (7) A cross-section of the intestines of 

mice of the positive control group infected with C. 

parvum Oocyst, in which severe necrosis and 

desquamation of the tops of the intestinal villi(A) and 

intense infiltration of inflammatory cells are observed 

with the presence of Oocyst of parasite inside the villi 

and intestinal glands(B). (Hematoxylin and eosin stain 

10x and 40x). 

Figure (8) A cross section of the intestines of 

mice from the group infected with C. parvum Oocyst 

and treated with alcoholic extract of tannins, in which 

hyperplasia of the epithelial cells lining the villi and 

intestinal glands(A) was observed with thickening of the 

muscular layer and the epithelial lamina and infiltration 

of inflammatory cells(B) (hematoxylin and eosin stain 

40X). 

Figure (9) A cross-section of the intestines of 

mice from the group infected with C. parvum Oocyst 

and treated with aqueous extract of tannins, in which 

hyperplasia of the epithelial cells lining the villi and 

intestinal glands(A), infiltration of inflammatory cells 

and congestion in the blood vessels(B) (Hematoxylin 

and Eosin stain,10X and 40X) 

Figure (10) A cross-section of the intestines of 

a Mice from the group infected with Oocyst of parasite 

C. parvum and treated with MTZ drug, in which necrosis 

of epithelial cells lining the villi and intestinal glands(A) 

and the proliferation of goblet cells(B) (hematoxylin and 

eosin stain 40X). 

 

 
 

Figure 3: Laboratory mice 

 

 
 

Figure 2: Oocyst C. parvum 

 
 

Figure 5: Crude alcoholic extract of tannins 

 
 

Figure 4: Crude aqueous extract of tannins 
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Figure 6: A section of the intestine of a mouse 

showing the normal structure of the intestine from 

the negative control group 

Figure 7: A cross section of the intestine of a mouse 

infected with a parasite C.parvum 

       

 
 

Figure :8 A cross section of the intestine of a rat 

treated with alcoholic extract 

 

Figure 9: A cross section of the   intestine of a mouse 

from the aqueous extract group 
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Figure 10: A cross section of the intestine of a mice from the group treated with Metronidazole 
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