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 ABSTRACT  
 
Background: The Rembi sheep breed is renowned for its exceptional meat quality and 
significant economic impact. Nevertheless, there is a noticeable absence of dedicated research 
on hepatic parameters of this breed in Algeria, despite the considerable value of liver in 
Algerian population’s diet.    

Objectives: The purpose of this research was to determine the impact of physiological factors 
(age, physiological stage, and body condition score) on biochemical liver parameters,  

Methods: Sixty clinically healthy female Rembi breed sheep, aged between 3 months and 7 
years old, and located at the technical institute of livestock (ITELV) ksar Chellala Farm in 
Tiaret province, Algeria, were selected for biochemical analysis, including aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), gamma glutamyl transferase 
(GGT), alkaline phosphatase (ALP), total bilirubin (TBIL), direct bilirubin (DBIL), albumin 
(ALB), and total protein (TP). 

Results: The concentrations of AST, ALP and GGT increased significantly (P≤ 0,001) in 
young sheep, while ALT and TP levels decreased (P≤ 0,05). However, high level of GGT (P< 
0,001) was also observed in lactating ewes, and during pregnancy, females have low level of 
ALP (P< 0,001). Furthermore, body condition score has no effect on any of the 
measurements. 

Conclusion: it is critical to consider both the animal's age and physiological stage before 
interpreting the results. 
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1. Introduction 

  Algeria has a multiple variety of sheep breeds, including the Rembi breed, which comprise 
around 2 million head (Laoun et al., 2015) and is raised predominantly in the Tiaret area and 
nearby environs (Chellig., 1992). Unfortunately, due to uncontrolled crossbreeding, some 
breeds, including the Rembi, have undergone genetic modification (Gaouar et al., 2015). The 
Rembi breed is hardy, adapted to mountainous terrain, cold, and drought conditions (Harkat et 
al., 2015). To preserve its original genetic heritage, initiatives like the ITELV Ksar Chellala 
program have been implemented. 

Optimal metabolism depends on healthy liver function to preserve animal health (Antunović 
et al., 2009). Therefore, examining the biochemical indicators of the liver, including aspartate 
aminotransferase (AST), alanine aminotransferase (ALT), gamma glutamyl transferase 
(GGT), alkaline phosphatase (ALP) total bilirubin (TBIL), direct bilirubin (DBIL), albumin 
(ALB), and total protein (TP) is useful for identifying early liver problems (Braun et al., 
2010). However, blood biochemical values published from other countries may not be 
appropriate to our circumstances due to variations in breed, age, environment, and analytical 
processes adopted by researchers (Trall et al., 2015, Mohri et al., 2007). To correctly interpret 
the results, it is essential to create our own liver reference values.  

This research was aimed to examine the influence of age, physiological stage, and body 
condition score on hepatic parameters of Rembi breed sheep raised in Ksar chellala.   

2. Materials and Methods  

  Over a 3 months period (December 2022 to February 2023) the farm ITELV Ksar Chellala 
located in the Tiaret province, Algeria, played an important role as the site for blood 
collection in a total of 60 clinically healthy sheep. these sheep were separated into groups 
based on their age (group1: 3 months, group 2: 1,5 to 3 years, group: older than 3 years), 
physiological state (pregnant, lactating non pregnant, non pregnant) and the body condition 
score (BCS) were taken in adult animals over one year old: group 1 (BCS < 2.5) , group 2   
(2.5≤ BCS< 3), group 3 (BCS ≥ 3) following the protocol of Russel et al. (1969).  

Animal’s diet: 

  The livestock’s diet at the farm is typically managed, taking into consideration the animals’ 
weight and physiological stages (pregnancy, lactation, fighting and growth) and availability of 
food type. This is achieved through a combination of (table1) coarse feeds (barbey/oat hay, 
alfalfa hay, and straw), as well as concentrated feed (Barley, soybean meal, limestone, salt, 
dicalcium phosphate, trace element) and vitamin A, E, D3 supplements, with unrestricted 
access to water. 
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  The diet is distributed across two meals: morning and evening

 
Blood collection 

  Blood was collected (4ml) from the jugular vein using a heparin-labeled tube using sterile 
needles. The obtained samples were transferred to the veterinary biochemical laboratory 
situated at the veterinary institute of Tiaret, in a cooler for centrifugation at 3000 g for 10 
minutes in order to extract the plasma, transfer it to Eppendorf tubes and maintained at -20 °C 
for further analysis. 

Biochemical Analyses 

  The blood parameters were analyzed using a biochemistry auto-analyzer (Roche, Cobas, 
Germany), including measurements of total protein (TP), albumin (ALB), alanine 
aminotransferase (ALT), aspartate aminotransferase (AST), total bilirubin (TBIL), direct 
bilirubin (DBIL), gamma glutamyl transferase (GGT), alkaline phosphatase (ALP) using 
commercial kits provided by Roche Diagnostics®. 

Statistical analysis  

  The statistical software SPSS version 22 was applied for data processing. The influences of 
age, physiological state, and BCS on the investigated parameters were analyzed using one-
way Analysis of Variance (ANOVA), followed by Tukey test for multiple comparisons when 
a significant ANOVA result was obtained (P< 0.05). 

  Certain outliers were eliminated, and certain variables were converted using the natural 
logarithm to meet the ANOVA criteria (homogeneity of variances and normality of residuals). 
The mean of transformed variables can be substituted with the median. 

3. Results 

  The analyses of liver parameters revealed differences dependent on both age (table 2) and 
physiological stage (table 3) among sheep, while based on BCS (table 4), there is no 
significant difference in all parameters. In terms of age, a significant variation (P< 0,05) in all 
parameters except bilirubin (total and direct) between young and adult groups (group 2 and 

Table (1): Diet composition of sheep 

Animal  Concentrated feed (kg/anim/d) Coarse feeds (kg/anim/d) 

Lactating  0.6 kg  0 ,8Kg  (alfalfa hay)  

Pregnant and non-pregnant  0.6 kg  0.8 kg  (wheat/barley straw) 

Lambs 0,2 kg  0,4 kg (wheat/barley straw) 

kg: kilogram, anim: animal, d: day  
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3).  Furthermore, the examination based on physiological stage demonstrated a significant 
difference (P< 0,001) only in GGT and PAL activities, which increased in lactating and non 
pregnant ewes. 

4. Discussion 

Regarding to the influence of age in liver parameters 

  The analysis results demonstrated significant differences among the age groups in the levels  
of AST and ALT in Rembi sheep, the elevated enzymes in young animals might indicate 
stress (Abdel-Fattah et al., 2013) and elevated of metabolic rate, while Devrim et al. (2015) 
observed a reduced level of AST and ALT in young Honamlı and Native Hair goats, 
Additionally, in the study conducted by Azimzadeh and Javadi (2020), it was observed that 
transaminase levels were elevated in Iranian Red sheep aged over two years old. Runa et al. 
(2022) Showed no effect of age on transaminase activity in Black Bengal goats. This 
difference of results could be attributed to the variations in breed  (Bamroud-Hajinej et al., 
2020), surroundings, dietary intake, and overall health condition of the animals (Beura et al., 
2014). 

  

Table 2: the influence of age on hepatic parameters in Rembi sheep 

 

 

Parameters  

                                                     Age  

Group1 Group2 Group3  

N  M ± SD N M ± SD N M ± SD P value  

Aspartate aminotransferase 
AST (IU/L) 

8 107±5,5 a 25 84,3±14,1b 25 92,1±15,1 b 

 

0,001 

Alanine aminotransferase 
ALT (IU/L) 

9 14,4±2,6 a 25 19,5±4,3 b 24 21,4± 3,9 b <0,001 

Total Protein TP (g/L) 10 58,3±2,7 a 25 61,2±6,8 a b 25 65,8±9,5 b 0,02 

Albumin ALB (g/L) 10 32,6±2 a 25 30,4±3,4 a 25 32,2±3,3 a 0.08 

Alkaline phosphatase ALP 
U/L 

10 517±63,3a 20 80,7±22 b 24 93,8±45,2 b <0,001 

Gamma glutamyl 
transferase GGT (IU/L) 

10 84,4±11 a 25 41,7±7,9 b 25 45,4±11,3 b <0,001 

Total bilirubin (mg/L) 10 2 25 2 25 2 >0.05 
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  Protein levels elevate as individuals age, These results were in accordance with the data of 
Barbosa et al. (2022), and Rattana et al. (2011) in goats (southern Thailand), Islamov et al. 

Direct bilirubin (mg/L) 10 1 10 1 10 1 >0.05 

 

N: Number of observations; M: Mean; SD: Standard deviation.   Means values within the same row 
with different superscripts differ at (p<0.05)  

Group 1: 3 months, Group2: 1,5 to 3 years, Group 3: older than 3 years. 

Table 3: The effect of physiological state on hepatic parameters in Rembi ewes sheep 

 

 

Parameters  

                             Physiological state   

Pregnant  Non pregnant Lactating   

N M ± SD N M ± SD N M ± SD P value 

Aspartate aminotransferase 
(AST) U/L 

23 86,9±12 18 87,5±17,2 9 93±17,7 0,58 

Alanine aminotransferase 
(ALT) U/L 

23 20,2±4 18 21±4,3 9 21,3±6,3 0,78 

Total Protein (TP) g/l 23 61,2±5,9 18 65,6±9,5 9 65±11,4 0,23 

Albumin (ALB) g/l 23 31,3±3,4 18 31,1±3 9 31,7±4,5 0,89 

Alkaline phosphatase 
(ALP) U/L 

22 68,7±23,7 a 

(63) 

18 127±58,5 b 

(117) 

9 124 ±57 b 

(113) 

<0,001  

Gamma glutamyl  

transferase (GGT) U/L 

22 39±5,2 a 

(40) 

15 48,5±8,1 b 

(48) 

9 50,2±11,2 b 

(55) 

<0,001  

Total bilirubin 23 2 18 2 9 2 >0.05 

Direct bilirubin 23 1 18 1 9 1 >0.05 

 

N: Number of observations; M: Mean; SD: Standard deviation. Means values within the same row 
with different superscripts differ at (p<0.05). The value in parentheses is the median of the 
transformed variable. 
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(2021) in Merino Sheep ( Kazakhstan)  and Bonsmara cattle (Brazil). An increase in total 
protein concentration in adults could be attributed to an increase in the concentration of 
albumin and globulins (Chaudhary et al., 2003) synthesized in the liver (Mirghaed et al., 
2023). While Alberghina et al. (2010) mentioned that age has very little effect on the 
physiological concentrations of total protein and protein fractions (albumin and globulins) in 
mature animals. It could also be attributed to the modification of diet between the juvenile and 
adult, which rise in mature animals. 

 

  The level of GGT and ALP decline in adults, which were consistent with the findings of  
Borges et al. (2011), and Santo Da Cruz et al. (2017), who revealed higher level in younger 
compared to adult, however, in the study of Daramola et al. (2005), alkaline phosphatase

Table 4 :  impact of body condition score on liver parameters in Rembi ewes sheep 

                                                                 Body condition score  

Parameters    BCS < 2.5   2.5≤ BCS< 3   BCS ≥ 3  

M ± SD 

N : 12 

M ± SD 

N : 22 

M ± SD 

N : 16 

P value  

Aspartate aminotransferase 
(AST) U/L 

84,6 ±17,4 87,2±13,6 92,3±14,9 0,38 

Alanine aminotransferase 
(ALT) U/L 

19,2±5 21±3,9 21,3±4,8 0,42 

Total Protein (TP) g/l 60,3±7,7 65,2±9,4 63,5±7,6 0,28 

Albumin (ALB) g/l 30,5±4,1 31,6±2,9 31,4±3,7 0,69 

Alkaline phosphatase (ALP) 
U/L 

121±69,6 103±53 90,6±50,3 0,36 

Gamma glutamyl transferase 
(GGT) U/L 

39,5±8,4 45,4±10,9 44,1±8,8 0,24 

Total bilirubin 2 2 2 >0.05 

Direct bilirubin 1 1 1 >0.05 

 

N: Number of observations; M: Mean; SD: Standard deviation; BCS: Body condition score 
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(ALP) levels were higher in adult compared to young animals (P< 0.05). The Consumption of 
colostrum may have contributed to the elevated GGT value reported in younger, non-weaning 
animals (Gokçe et al., 2021), and the higher value of ALP in the young may be associated to 
bone development, where they execute the function of mineralization during osteogenesis 
(Golub and Boesze-Battaglia., 2007). While Aliyo et al. (2022), and Gwaze et al. (2012) 
reported that age had no effect on ALP and GGT levels (P> 0.05).  

  In this research, the mean of albumin and bilirubin (TBIL and DBIL) activities of Rembi 
sheep demonstrated no significant differences between the age groups. Identical findings were 
reported by Mamun et al. (2014) on albumin concentration and by Barini (2007) on bilirubin 
levels. Nevertheless, Ramesh et al., (2019) observed a significant effect of age on bilirubin 
value. Shamohamadi et al. (2021) noted that serum levels of DBIL and TBIL serve as 
markers for the liver’s function in the disintegration and excretion of substances. 

  Concerning the effect of physiological state on liver parameters 

  The results indicated no effect of reproductive status on AST, ALT, TP, ALB, TBIL and 
DBIL, similar outcomes were observed by Sarmin et al. (2022) on TP and ALB in Wonosobo 
sheep, while in Nellore sheep the TP was significantly higher in lactating group, whereas the 
ALB levels were found to be significantly higher in pregnant group (Chandra et al., 2023). In 
Saidi ewes, blood total protein reduced considerably throughout late pregnancy and 
postpartum compared to pre-mating (Teleb et al., 2019). Antunovic et al. (2011) reported also 
significantly high concentrations of total protein and albumin in pregnant ewes compared to 
non-pregnant. 

   Several investigations also showed that physiological stage had no influence on 
transaminase activities in Fat-Tialed and  Wonosobo sheep  (Sarmin et al., 2021, and Sarmin 
et al., 2022). 

   Serum ALP levels is an indirect asset for assessing liver status and it represent a sensitive 
indicator of cholestasis Rafiee et al. (2021). In this study, Lactating and non-pregnant sheep 
had much higher ALP levels than pregnant ewes, which may be related with increased milk 
production. These findings were contrary to those reported by Ismaeel et al. (2023) and  
Yokus et al. (2006), who discovered a considerable rise in ALP during pregnancy. 
Furthermore, result of Sarmin et al. (2021) revealed no influence of physiological stage on 
this parameter. Differences between the findings of this study and previous research might be 
attributed to environmental factors such as seasonal fluctuations and feed quality. 

   The elevated level of GGT in lactating and non-pregnant sheep could be linked to the 
elevated GGT activity in the mammary gland (Ramos et al, 1994). Additionally, the 
colostrum is noted to possess a significant quantity of GGT (Kaneko et al., 1997) and can also 
indicates an increase in metabolism related to high productivity (Nicolae et al., 2021). This 
study was similar to the data of Antunovic et al. (2011) in Tsigai ewes, While in Saidi ewes 
an increase in GGT levels is observed during the first trimester of pregnancy (Mohamed and 
Abou-Khali, 2017). 
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   This study aligned with the findings of Nicolae et al. (2021) in Ţurcană mixed-breed ewes, 
demonstrating no significant impact of physiological state on bilirubin (total and direct) 
levels. Whereas, in Ouled Djellal breed sheep, the highest bilirubin levels were observed in 
lactating ewes (Deghnouche et al., 2011). 

   This study found no noticeable influence of body condition score on the examined 
parameters, which were in agreement with the findings of Ferreira et al. (2021) in tropical 
ewes, Titaouine et al. (2022) and Boudebza et al. (2020) in Ouled Djellal ewes, and 
contradicted with the conclusions of Caldeira et al. (2007), who reported a significant effect 
of body condition score in albumin and total protein, and Aiche et al. (2023) who 
demonstrated a significant impact of body condition score on GGT levels in Rembi breed 
sheep. 

 

5. Conclusion 

    In conclusion, the examination of the effect of age, physiological state, and body condition 
score on liver biochemical parameters (AST, ALT, GGT, ALP, TP, ALB, TBIL, and DBIL) 
demonstrates a complex system of relationships. Age takes center stage as a prominent 
influencer, affecting the majority of parameters, reflecting the physiological modifications 
produced during life. In contrast, the restricted influence of physiological state on only ALP 
and GGT, demonstrating its particular impact. However, there is no correlation between BCS 
and liver tests. Therefore, the determination of these liver parameters aided in the diagnosis 
and improvement of animal health. A potential limitation of this study was that it 
concentrated on one farm, which might not accurately reflect all Rembi breed. To improve the 
validity of the results, more research should involve a larger sample of Rembi breed 
maintained in diverse farms around the country, ensuring a more precise comprehension of 
the breed’s characteristics.  

Ethical Considerations  

Compliance with ethical guidelines  

The research is part of  PRFU  project D01N01UN140120220001, funded by the DGRSDT and 
MERRS. 

Authors' contributions 

This article was prepared with equal contributions from all authors. 

Conflict of Interest  
  The authors declare that there is no conflict of interest related to this research. 

Acknowledgments  
   To the members of veterinary biochemistry laboratory at the Tiaret veterinary institute and we would 
also like to thank ITELV KSAR CHELLALA for allowing us to collect samples. 



 

9 

 

 References  
 
Abdel-Fattah, M., Hashem, A., Shaker, Y., Ellamei, A., & Amer, H. (2013). Effect of weaning age on 

productive performance and some plasma biochemical parameters of Barki lambs in Siwa 
Oasis, Egypt. Global Veterin -aria, 10(2), 189-202. [DOI: 10.5829/idosi.gv.2013.10.2.1104]. 

Aiche, S., Smail, F., Chikhaoui, M., Hariche, Z., & Abdelhadi, S. A. (2023). Influence of body 
condition score during late pregnancy on the variations of biochemical parameters and lamb 
stillbirths in Rembi ewes. Tropical Animal Health and Production, 55(2), 128. 
[DOI:10.1007/s11250-023-03 551-1] [PMID: 36952100] 

Alberghina, D., Casella, S., Vazzana, I., Ferrantelli, V., Giannetto, C., & Piccione, G. (2010). Analysis 
of serum proteins in clinically healthy goats (Capra hircus) using agarose gel electrophoresis. 
Vet Clin Pathol, 39(3), 317-321. [DOI:10.1111/j.1939-165X.2 010.00226.x] [PMID: 204125 
48] 

Aliyu, N., Mbap, S., & Boyi, B. (2022). Effects of Breed, Sex, Age and Season on the Blood 
Biochemical Parameters of Sheep in Bauchi State, Nigeria. Nigerian Journal of Animal 
Science and Technology (NJAST), 5(1), 1-9.  

Antunovic, Z., Novoselec, J., Sauerwein, H., Speranda, M., Vegara, M., & Pavic, V. (2011). Blood 
metabolic profile and some of hormones concentration in ewes during different physiological 
status. Bulgarian Journal of Agricultur al Science, 17(5), 687-695. [Link:https 
://www.researchgate.net/publication/258977104_Blood_Metabolic_Profile_and_some_of_Hor
mones_Concentration_in_Ewes_During_Different_Physiological_Status] 

Antunović, Z., Šperanda, M., Mioč, B., Novoselec, J., & Šperanda, T. (2009). Determination of 
nutritional status of goats in organic production systems. Tieraerztliche Umschau, 64(1), 18-
23.  

Azimzadeh, K. Javadi, A. (2020) Serum Biochemistry and Haematology of Iranian Red Sheep (Ovis 
orientalis gmelini) in Sorkhabad Protected Area, Zanjan, Iran: Comparison with Age and Sex. 
Iranian Journal of Veterinary Medicine, 14(1). [DOI:10.1007/s00580-004-0526-2] 

Barbosa, F. C., Oliveira Junior, W., Faria, J. G. K., Vieira, D. S., Guimarães, E. C., & Mundim, A. V. 
(2022). Influence of age and sex on blood biochemical profile of Bonsmara cattle breed up to 
two years. Ciência Animal Brasileira, 23(1). [DOI:10.1590/1809-6891v23e-73054E] 

Barini, A. (2007). Bioquímica sérica de bovinos (Bos taurus) sadios da raça Curraleiro de diferentes 
idades. Dissertação de Mestrado em Ciência Animal, Universidade Federal de Goiás.   

Beura, S. S., Pradhan, C. R., Panigrahi, B., Sahoo, C., Sahoo, A., & Jena, B. (2014). Effect of balanced 
concentrate ration on the performance and hematobiochemical profile of lactating native ewes 
and lambs in coastal Odisha. Vet World, 7(12). [DOI:10.14202/vetworld.2014.1047-1057] 

Borges, A., Juliano, R., Barini, A., Lobo, J., de ABREU, U., Sereno, J., & Fioravanti, M. (2011). 
Enzimas séricas e parâmetros bioquímicos de bovinos (Bos taurus) sadios da raça Pantaneira. 
Embrapa Pantanal. (1st ed). Corumbá, BRASIL. 16p. 

Boudebza, A., Abdeldjelil, M. C., Arzour-Lakhel, N., & Lakhdara, N. (2020). Effects of Ouled Djellal 
ewes’ body condition scores on their blood metabolic profile, productive and reproductive 
performances. Livestock Research for Rural Development, 32. [Link :http://www.lrrd.org 
/lrrd32/12/assia32193.html] 

Braun, J., Trumel, C., & Bézille, P. (2010). Clinical biochemistry in sheep: A selected review. Small 
Ruminant Research, 92(1-3), 10-18. [DOI:10.1016/j.smallrumres.2010.04.002] 



 

10 

 

Caldeira, R., Belo, A., Santos, C., Vazques, M., & Portugal, A. (2007). The effect of body condition 
score on blood metabolites and hormonal profiles in ewes. Small Ruminant Research, 68(3), 
233-241. [DOI:10.1016/j.small rumres.2005.08.027] 

Chandra, A., Tej, N. K., & Ch, S. P. (2023). Baseline Studies on Biochemical Profile of Nellore Sheep 
in the Hot and Humid Areas of Andhra Pradesh. Indian Journal of Animal Production and 
Management, 37(2), 118-122. [DOI:10.48165/ijapm.2023.37.2.6] 

Chaudhary, Z., Iqbal, J., & Rashid, J. (2003). Serum protein electrophoretic pattern in young and adult 
camels. Australian veterinary journal, 81(10), 625-626.      
[DOI:10.1111/j.17510813.2003.tb12508.x] [PMID: 15080474] 

Chellig, R. (1992). Les races ovines algéri-ennes, Alger, Algérie. Office des publications universitai –
res. 

Daramola, J., Adeloye, A., Fatoba, T., &  Soladoye, A (2005). Haematol -ogical and biochemical 
parameters of West African Dwarf goats. Livestock Reserch. For rural Rural Development, 
17, 95. [Link:http:// www.lrrd.org/lrrd17/8/dara17095.htm] 

Deghnouche, K., Tlidjane, M., Meziane, T., & Touabti, A. (2011). Influence du stade physiologique 
sur divers paramètres biochimiques sanguins chez la brebis Ouled Djellal des zones arides du 
Sud Est algérien. Revue de médecine vétérinaire, 162(1), 3. [Link: https:// 
www.researchgate.net/publication/286021776_Effects_of_the_physiological_stage_on_some_
blood_biochemical_parameters_in_Ouled_Djellal_ewes_from_arid_South_East_Algeria] 

Devrim, A. K.., Elmaz, O.,  Mamak, N., Sudağıdan, M. (2015). Alterations in some clinical 
biochemistry values of Honamlı and Native Hair goats during pubertal development. 
Veterinarski. Arhiv, 85, 647-656. [Link: https://hrc ak.srce.hr/149871] 

European Commission. (2010). Directi -ve 2010/63/EU of the European Parliament and of the council 
of 22 September 2010 and of the council of 22 September 2010 on the protection of animals 
used for scientific purposes. [Link : https://eur-lex.europa .eu/LexUriServ/LexUriServ.do?uri= 
OJ:L:2010:276:0033:0079:en:PDF]. 

Ferreira, J., Guilhermino, M., Leite, J. M., Chaves, D., do Vale, A., Silveira, R., Costa, W., Facó, O., 
& Façanha, D. (2021). Body condition score and age do not affect the physiological responses, 
thyroid hormones, hematological or serum biochemical parameters for tropical ewes. 
Biological Rhythm Research, 52(10), 1461-1475. [DOI:10.1080/09291016 .2019 .1628393] 

Gaouar, S. B. S., Da Silva, A., Ciani, E., Kdidi, S., Aouissat, M., Dhimi., LAFRI, M., MAFTAH, A., 
& Mehtar, N. (2015). Admixture and local breed marginalization threaten Algerian sheep 
diversity. PLOS ONE, 10(4), e0122667. [DOI:10.1371 /journal.pone .0122667] [PMID: 25875 
832] [PMCID] [PMC4395297] 

Gokçe, E., Kırmızıgül, A. H., Atakişi, O., Kuru, M., & Erdoğan, H. M. (2021). Passive immunity in 
lambs: Colostral and serum gamma-glutamyltransferase as a predictor of IgG concentration 
and related to the diseases from birth to 12 weeks of life. 66(2):45-57 [DOI:10. 
17221/57/2020-VETMED]. 

Golub, E. E., & Boesze-Battaglia, K. (2007). The role of alkaline phosphatase in mineralization. 
Current opinion in Orthopaedics, 18(5), 444-448. [DOI:10.1097/BCO.0b013e3282630851] 

Gwaze, F. R., Chimonyo, M., & Dzama, K. (2012). Effect of season and age on blood minerals, live r 
enzyme levels, and faecal egg counts in Nguni goats of South Africa. Czech J. Anim. Sci, 
57(10), 443-453. [DOI:10.17221/6345-CJAS] 



 

11 

 

Hajinejad-Bamroud, G., Maghsoudi, A., Rokouei, M., Jahantigh, M., & Masoudi, A. A. (2020). 
Comparison of Anatomical and Blood Biochemical Parameters of Iranian Racing and Dual-
Purpose Camels (Camelus dromedarius). Iranian Journal of Veterinary Medicine, 14(3), 
289_304. [DOI :10.22059/IJVM.2019.285970.1005009] 

Harkat, S., Laoun, A., Benali, R., Outayeb, D., Ferrouk, M., Maftah, A., SILVA, D., & Lafri, M. 
(2015). Phenotypic characterization of the major sheep breed in Algeria. Rev. Méd. Vét, 
166(5-6), 138-147. [DOI:10.19182/remvt.20572]  

Islamov, E.I., Kulmanova, G.A., Kulataev, B.T., Bekbaeva, D.N., & Zhumanova., A.S. (2021). 
Enhancement of the Reliability of Animal Genotyping Regarding the Betterment of Wool 
Productivity in South-Kazakh Merino Sheep in Kazakhstan. Archives of Razi institute 
journal.Volume 76, Issue 6, Pages 1703-1714.10.22092/ARI.2021.356235.1809. 

Ismaeel, M. A., Saed, O. S., & Dhahir, N. N. (2023). Effect of deferent gestation period on serum 
estrogen, progesterone and some biochemical parameters in awassi ewes. Iraqi Journal Of 
Agricultural Sciences, 54(3), 884-889. [DOI:10.36103/ijas.v54i3.1774] 

Kaneko,J., Harvey, J., & Bruss, M. (1997). Blood analyte reference values in large animals. clinical 
biochemistry of domestic animals. Academic Press, Son Diago, CA, USA, 441-484. 
[DOI:10.1016/B978-012396305-5/50032-4] 

Laoun, A., Harkat, S., Benali, R., Yabrir, B., Hakem, A., Ranebi, D., MAFTAH, A., MADANI, T., D 
SILVA., & Lafri, M. (2015). Caractérisation phénotypique de la race ovine Rembi d’Algérie. 
[DOI:10.1918 2/remvt.20572] 

Mamun, M., Hassan, M. M., Shaikat, A., Islam, S. A., Hoque, M. A., Uddin, M., & Hossain, M. 
(2014). Biochemical analysis of blood of native cattle in the hilly area of Bangladesh. 
[DOI:10.332 9/bjvm.v11i1.16513] 

Taheri Mirghaed, A., Ghelichpour, M., Aghaei Moghaddam, A., Hoseinifar, S. H., & Hoseini,S. M. 
(2023). Hepatic Health and Humoral Immunological Parameters of Common Carp (Cyprinus 
carpio) Fed Lactic Acid supplemented Diets. Iranian Journal of Veterinary Medicine, 
17(3):263-272. [DOI:10.32598/ijvm.17.2.1005338] 

Mohamed, G., & Abou-Khali, N. (2017): Assessment of adenosine deaminase (ada) level in pregnant 
ewes in relation to liver function test and some oxidant indicator. Assiut Vet. Med. J, 63, 1-9.  
[DOI: 10.21608/AVMJ.2017.166601] 

Mohri, M., Sharifi, K., & Eidi, S. (2007). Hematology and serum biochemistry of Holstein dairy 
calves: age related changes and comparison with blood composition in adults. Research in 
veterinary science, 83(1), 30-39. [DOI:10.1016/j.rvsc.2006.10.017] [PMID: 17188315] 

Nicolae, S., Codreanu, I., Decel, L., & Codreanu, M. D. (2021). Comparative study of the gestation 
and lactation periods in ewes, in terms of variations of the main metabolic parameters. 
Scientific Works. Series C, Veterinary Medicine, 67(1). [Link: https:// veterin 
arymedicinejournal.usamv.ro/pdf/2021/issue_1/Art2 .pdf] 

Rafiee, M ., Mortazavi, P., & Asghari, A. (2021). Evaluation of Serum Alkaline Phosphatase Changes 
and TGF- β Expression in the Liver of Cholestatic Rats Treated with Ethanolic Extract of 
Plantago Ovata. Iranian Journal of Veterinary Medicine, 15(3), 358-368. 
[DOI :10.22059/IJVM.2020.306770.1005112] 

Ramesh, D., Aswathanarayanappa, V., Naveen Kumar, G., Vinuthan, M., Veena, M., & Shivakumar, 
M. (2019). Study on Serum Biochemical Profile in Hassan Sheep of Karnataka. International 
Journal of Livestock Research, 8(5), 98-105. [DOI:10.5455/ijlr.2017041109 3512] 



 

12 

 

Ramos, J., Verde, M., Marca, M., & Fernandez, A. ( 1994). clinical chemical values and variations in 
Rasa Aragonesa ewes and lambs. Small Ruminant Research, 13,133-139. 

Rattana, S., O., Arunsakul, P., & Sangkhapaitoon, P. (2011). Bioche-mical blood parameters of goat in 
southern Thailand. J. Agr. Res. Int. Relat. 27, 283-292.  

Runa, R. A., Maksud, S., Rahman, M. S., Has- an, M., & Alam, M. R. (2022). Impact of drinking of 
saline water on hemato-biochemical parameters of Black Bengal goats in the selected areas of 
Bangladesh. Saudi Journal of Biological Sciences, 29(10), 103397. [DOI: 10.1016/j.sjbs.2022 
.103397] [PMID: 35991851] [PMCID: PMC9382558] 

Santo da Cruz, R. E., Rocha, F. M., Sena, C. V. B., Noleto, P. G., Guimarães, E. C., Galo, J. A., & 
Mundim, A. V. (2017). Effects of age and sex on blood biochemistry of Dorper lambs. 
Semina: Ciências Agrárias, 38(5), 3085-3093. [DOI:10.5433/1679-0359 .2017v38n5p3085] 

Sarmin, S., Winarsih, S., Hana, A., Astuti, P., & Airin, C. M. (2021). Parameters of blood 
biochemistry in different physiological status of fat-tailed sheep. Paper presented at the AIP 
Conference Proceedings. [DOI:10.1063/5.005263 4] 

Sarmin, S. S., Astuti, P., & Airin, C. M. (2022). The Hematological and Biochemical Profiles of 
Wonosobo Sheep Blood in Various Physiological Conditions. Buletin Peternakan, 46(3), 169-
178. [DOI:10.21 059/buletinpeter nak.v46i3.73423] 

Shamohamadi, M ., Pooyanmehr, M., Maleki, A., & Haghnazari, L. (2021). Biochemical Modulatory 
and Protective Effects of the Hydroalcoholic Extract of Scrophularia striata on the 
Hepatotoxicity of Silver Nanoparticles in the Rat Model. Iranian Journal of Veterinary 
Medicine, 15(3), 311-324.  [DOI :10.22059/IJVM.2021.308066.1005119] 

Teleb, D., Ahmed, N., El–Din, T., Hanan, A., Abou El Soud, S., & Hassan, O. M. (2019). Study on 
levels of some blood hormonal and biochemical constituents during different reproductive 
status in Saidi ewes. Egyptian Journal of Sheep and Goats Sciences, 9(3), 1-10. 
[DOI:10.21608/ejsgs .2019.26680] 

Titaouine, M., Mezerdi, F., Makhlouf, A., Mohamdi, N., & Mohamdi, H. (2022). Effect of body 
condition score on biochemical parameters and hormonal profiles during the mating period in 
Ouled Djellal ewes in arid zone. Journal of the Hellenic Veterinary Medical Society, 73(4), 
5005-5012. [DOI:10.12681/jhvms .29043] 

Trall, M., Weiser, G., Allison, R. W., & Campbell, T. W. (2015). Hematologia e bioquímica clínica 
veterinária. São Paulo: Roca.  

Yokus, B., Cakir, D., Kanay, Z., Gulten, T., & Uysal, E. (2006). Effects of seasonal and physiological 
variations on the serum chemistry, vitamins and thyroid hormone concentrations in sheep. 
Journal of Veterinary Medicine Series A, 53(6), 271-276. [DOI:10.1111/j.1439-0442 
.2006.008 31.x] [PMID: 16901 267] 



 

   

 

 

 

13 

 

 

 

 

 



 

   

 

 

 

14 

 

 

 

 

 
References: 

Al-Abedi, G. J., Al-Eodawee, E. M., Khalili, S., & Gharban, H. A. (2022). First Molecular 
Genotyping of Cryptosporidium felis in Cattle, Iraq. Archives of Razi Institute, 77(6), 2345. 

Alfellani, M. A., Taner-Mulla, D., Jacob, A. S., Imeede, C. A., Yoshikawa, H., Stensvold, C. R., 
Clark, C. G. (2013). Genetic diversity of Blastocystis in livestock and zoo animals. Protist, 
164(4), 497-509. https://doi.org/10.1016/j.protis.2013.05.003. PMID: 23770574 

Asghari, A., Sadraei, J., Pirestani, M., Mohammadpour, I. (2019). First molecular identification 
and subtype distribution of Blastocystis sp. isolated from hooded crows (Corvus cornix) and 
pigeons (Columba livia) in Tehran Province, Iran, Comparative Immunology, Microbiology 
and Infectious Diseases, 62, 25-30. https://doi.org/10.1016/j.cimid.2018.11.013. 
PMID: 30711042 

Barati, M., KarimiPour, A., Rahmanian, V., Bahadory, S., Abdoli, A., Rezanezhad, H., 
Taghipour, A. (2022). Global prevalence and subtype distribution of Blastocystis sp. in 
rodents, birds, and water supplies: a systematic review and meta-analysis, Preventive 
Veterinary Medicine, 208, 105770. https://doi.org/10.1016/j.prevetmed.2022.105770. 
PMID: 36181747 

Cian, A., El Safadi, D., Osman, M., Moriniere, R., Gantois, N.,  Benamrouz-Vanneste, S., 
Delgado-Viscogliosi, P., Guyot, K., Li, L.L., Monchy, S., Noël, C., Poirier,Ph., Nourrisson, 
C., Wawrzyniak, I., Delbac, F., Bosc, S., Chabé,M.,  Petit, Th., Certad, G., Viscogliosi, E. 
(2017). Molecular epidemiology of Blastocystis sp. in various animal groups from two French 
zoos and evaluation of potential zoonotic risk. PloS one, 12(1), e0169659. 
https://doi.org/10.1371/journal.pone.0169659. PMID: 28060901   PMCID: PMC5217969 

Dogruman-Al, F., Kustimur, S., Yoshikawa, H., Tuncer, C., Simsek, Z., Tanyuksel, M., Boorom, 
K. (2009). Blastocystis subtypes in irritable bowel syndrome and inflammatory bowel disease 
in Ankara, Turkey. Memórias do Instituto Oswaldo Cruz, 104, 724-727.  
https://doi.org/10.1590/S0074-02762009000500011. PMID: 19820833 

Erlandsen, S. L., Bemrick, W. J.  (1987). SEM Evidence for a New Species, Giardia psittaci. 
The Journal of Parasitology, 73(3), 623-629. doi:https://doi.org/10.2307/3282146. 
MID: 3598809 



 

   

 

 

 

15 

 

 

 

 

Feng, Y., Xiao, L. (2010). Zoonotic Potential and Molecular Epidemiology of Giardia species 
and Giardiasis. ASM Journals, 24(1), 110-140. https://doi.org/10.1128/CMR.00033-10 . 
PMID: 21233509  PMCID: PMC3021202 

Garcia,  L.Sh. (2006). Diagnostic medical parasitology, fifth ed., ASM Press, Washington, USA. 
P. 813-823. 

Gharagozlou, M. J., Nouri, M., & Pourhajati, V. (2014). Cryptosporidial Infection of Lower 
Respiratory Tract in a Budgerigar (Melopsittacus undulates). Archives of Razi Institute, 69(1), 
95-97. 

Goodwin, M. A., Krabill, V. A. (1989). Diarrhea Associated with small-intestinal 
cryptosporidiosis in a budgerigar and in a cockatiel, Avian Diseases 33(4), 829-
833.https://10.2307/1591170. PMID: 2619673 

Hopkins, R. M., Meloni, B. P., Groth, D. M., Wetherall, J. D., Reynoldson, J. A., & Thompson, 
R. C. A. (1997). Ribosomal RNA sequencing reveals differences between the genotypes of 
Giardia isolates recovered from humans and dogs living in the same locality. The Journal of 
Parasitology, 83(1), 44-51. doi:https://doi.org/10.2307/3284315. PMID: 9057695 

Heyworth, M. F. (2016). Giardia duodenalis genetic assemblages and hosts, Parasite. 23. 
https://10.1051/parasite/2016013. PMID: 26984116    PMCID: PMC4794627 

Hinney, B., Sak, B., Joachim, A., Kváč, M. (2016). More than a rabbit's tale – Encephalitozoon 
spp. in wild mammals and birds,  International Journal for Parasitology: Parasites and 
Wildlife, 5(1), 76-87. https://doi.org/10.1016/j.ijppaw.2016.01.001.  PMID: 28560162  
PMCID: PMC5439460 

Hublin, J. S., Maloney, J. G., & Santin, M. (2021). Blastocystis in domesticated and wild 
mammals and birds, Research in veterinary science, 135, 260-282. 
https://doi.org/10.1016/j.rvsc.2020.09.031. PMID: 33046256 

Ibrahim, U. I., Mbaya, A. W., Mahmud, H., & Mohammed, A. (2007). Prevalence of 
cryptosporidiosis among captive wild animals and birds in the arid region of north-eastern 
Nigeria. Veterinarski arhiv, 77(4), 337-344. doi:https://hrcak.srce.hr/24775.  

Ichikawa, R. S., Santana, B. N., Ferrari, E. D., do Nascimento, I. G., Nakamura, A. A., Nardi, A. 
R. M., & Meireles, M. V. (2019). Detection and molecular characterization of Giardia spp. in 
captive Psittaciformes in Brazil. Journalof Preventive veterinary medicine, 164, 10-12. 
doi:https://doi.org/10.1016/j.prevetmed.2019.01.006. PMID: 30771889 



 

   

 

 

 

16 

 

 

 

 

Itoh, N., Kameshima, S., & Kimura, Y.  (2021). Molecular Identification of Encephalitozoon 
hellem from Companion birds kept in pet shops, Japan. Medical Mycology Journal, 62(3), 59-
62. doi: https://doi.org/10.3314/mmj.21-00007. PMID: 34471036 

Jalas, M., & Tavalla, M. (2018). Molecular diagnosis and genetic diversity of Cryptosporidium 
spp. in exotic birds of southwest of Iran. Tropical Biomedicine, 35(4), 944-950. PMID: 
33601843. 

Kumar, S., Stecher, G., Li, M., Knyaz, C., & Tamura, K. (2018). MEGA X: Molecular 
Evolutionary Genetics Analysis across Computing Platforms. Molecular Biology and 
Evolution, 35(6), 1547-1549. doi:https://doi.org/10.1093/molbev/msw054. PMID: 29722887  
PMCID: PMC5967553 

Kicia, M., Zajączkowska, Ż., Kváč, M., Cebulski, K., Holubová, N., Wencel, P., & Sak, B. 
(2022). Encephalitozoon cuniculi and extraintestinal microsporidiosis in bird owners, 
Emerging Infectious Diseases , 28(3), 705. 
https://doi.org/10.3201/eid2803.211556.PMID: 35202528 PMCID: PMC8888231 

Keeling, P. J., Fast, N. M. (2002). Microsporidia: biology and evolution of highly reduced 
intracellular parasites. Annual Reviews in Microbiology, 56(1), 93-116. 
https://doi.org/10.1146/annurev.micro.56.012302.160854. PMID: 12142484 

Kašičková, D., Sak, B., Kváč, M., Ditrich, O. (2009). Sources of potentially infectious human 
microsporidia: Molecular characterisation of microsporidia isolates from exotic birds in the 
Czech Republic, prevalence study and importance of birds in epidemiology of the human 
microsporidial infections. Veterinary Parasitology, 165(1), 125-
130.https://doi.org/10.1016/j.vetpar.2009.06.033. PMID: 19679398 

Laksemi, D., Suwanti, L. T., Mufasirin, M., Suastika, K., Sudarmaja, M. (2020). Opportunistic 
parasitic infections in patients with human immunodeficiency virus/acquired 
immunodeficiency syndrome: A review. Veterinary world, 13(4), 
716.https://doi.org/10.14202%2Fvetworld.2020.716-725. PMID: 32546916  
PMCID: PMC7245710 

Li, W., Feng, Y., Xiao, L. (2020). Diagnosis and molecular typing of Enterocytozoon bieneusi: 
the significant role of domestic animals in transmission of human Microsporidiosis. Research 
in Veterinary Science, 133, 251-261. https://doi.org/10.1016/j.rvsc.2020.09.030. 
PMID: 33035931 



 

   

 

 

 

17 

 

 

 

 

Li, W., Feng, Y., Santin, M. (2019). Host Specificity of Enterocytozoon bieneusi and public 
health implications. Trends in Parasitology, 35(6), 436-451. doi. 
https://doi.org/10.1016/j.pt.2019.04.004. PMID: 31076351 

Li, Q., Li, L., Tao, W., Jiang, Y., Wan, Q., Lin, Y., Li, W. J. (2016).  Molecular investigation of 
Cryptosporidium in small caged pets in northeast China: host specificity and zoonotic 
implications. Parasitology Research, 115(7), 2905-2911. https://doi.org/10.1007/s00436-016-
5076-4. MID: 27107987 

Lee, S.-Y., Lee, S.-S., Lyoo, Y. S., Park, H.-M. (2011). DNA detection and genotypic 
identification of potentially human-pathogenic microsporidia from asymptomatic pet parrots 
in South Korea as a risk factor for zoonotic emergence. Applied and environmental 
microbiology, 77(23), 8442-8444. https://doi.org/10.1128/AEM.05343-11 PMID: 21965400 
PMCID: PMC3233054 

Meamar, A. R., Guyot, K., Certad, G., Dei-Cas, E., Mohraz, M., Mohebali, M., Rezaian, M. 
(2007). Molecular Characterization of Cryptosporidium Isolates from Humans and Animals in 
Iran. Applied and environmental microbiology, 73(3), 1033-1035. 
https://doi:10.1128/AEM.00964-06. PMID: 17142364 PMCID: PMC1800742 

Maloney, J. G., Molokin, A., da Cunha, M. J. R., Cury, M. C., Santin, M. (2020). Blastocystis 
subtype distribution in domestic and captive wild bird species from Brazil using next 
generation amplicon sequencing, Parasite epidemiology and control , 9, e00138. 
https://doi.org/10.1016/j.parepi.2020.e00138.  PMID: 32021915 PMCID: PMC6995250 

Mohammad Rahimi, H., Mirjalali, H., & Zali, M. R. (2021). Molecular epidemiology and 
genotype/subtype distribution of Blastocystis sp., Enterocytozoon bieneusi, and 
Encephalitozoon spp. in livestock: Concern for emerging zoonotic infections. Scientific 
Reports, 11(1), 1-16. https://doi.org/10.1038/s41598-021-96960-x. PMID: 34471179 
PMCID: PMC8410837 

Malčeková, B., Valenčáková, A., Luptáková, L., Ravaszová, P., Halánová, M. (2010).  
Genotyping of medically important species of Microsporidia and their geographic 
distribution. Folia Vet, 54(3), 154-166. 

Malik, Y. S., Milton, A. A. P., Ghatak, S., & Ghosh, S. (2021). Role of Birds in Transmitting 
Zoonotic Pathogens, Springer. Singapore. p. 183-196. https://doi.org/10.1007/978-981-16-
4554-9 



 

   

 

 

 

18 

 

 

 

 

Mathis, A., Weber, R., & Deplazes, P.  (2005). Zoonotic Potential of the Microsporidia, Clinical 
microbiology reviews, 18(3), 423-445. https://doi.org/10.1128/CMR.18.3.423-445.2005. 
PMID: 16020683 PMCID: PMC1195965 

Nakamura, A. A., & Meireles, M. V. (2015). Cryptosporidium infections in birds - a review. 
Revista Brasileira de Parasitologia Veterinária, 24(3), 253-267. 
https://doi.org/10.1590/S1984-29612015063. PMID: 26444057 

Pirestani, M., Sadraei, J., Forouzandeh, M. J. (2013). Molecular characterization and genotyping 
of human related Microsporidia in free-ranging and captive pigeons of Tehran, Iran, Infect. 
Infection, Genetics and Evolution. 20, 495-499. https://doi.org/10.1016/j.meegid.2013.10.007. 
PMID: 24427811 

Pllparampil, N., Graham, D., Phalen, D., Snowden, K. J.(1998). Encephalitozoon hellem in two 
eclectus parrots (Eclectus roratus): identification from archival tissues. Eukaryotic 
Microbiology, 45(6), 651-655. doi:https://doi.org/10.1111/j.1550-7408.1998.tb04562. 
PMID: 9864855 

Quah, J. X., Ambu, S., Lim, Y. A. L., Mahdy, M. A. K., Mak, J. W. (2011). Molecular 
identification of Cryptosporidium parvum from avian hosts. Parasitology, 138(5), 573-577. 
doi:https://doi.org/10.1017/S0031182010001691 PMID: 21232175  

Quiles, A., Bacela-Spychalska, K., Teixeira, M., Lambin, N., Grabowski, M., Rigaud, T., 
Wattier, R. A. (2019). Microsporidian infections in the species complex Gammarus roeselii 
(Amphipoda) over its geographical range: evidence for both host–parasite co-diversification 
and recent host shifts. Parasites & Vectors, 12(1), 1-20. doi:https://doi.org/10.1186/s13071-
019-3571-z. PMID: 31253176  PMCID: PMC6599290 

Ryan, U., Zahedi, A., Paparini, A. (2016). Cryptosporidium in humans and animals—a one 
health approach to prophylaxis. Parasite Immunology, 38(9), 535-547. doi: 
https://doi.org/10.1111/pim.12350 PMID: 27454991 

Ruan, Y., Xu, X., He, Q., Li, L., Guo, J., Bao, J., et al.,. (2021).The largest meta-analysis on the 
global prevalence of Microsporidia in mammals, avian and water provides insights into the 
epidemic features of these ubiquitous pathogens. Parasites & Vectors, 14(1), 186. 
doi:https://doi.org/10.1186/s13071-021-04700-x . PMID: 33794979  PMCID: PMC8017775 

Rosell, J., Máinez, M., Didier, E., Bowers, L., Marco, A., Juan-Sallés. (2016). Encephalitozoon 
hellem infection in aviary passerine and psittacine birds in Spain. Veterinary Parasitology, 
219, 57-60. https://doi.org/10.1016/j.vetpar.2016.01.022. PMID: 26921040 
PMCID: PMC7735079 



 

   

 

 

 

19 

 

 

 

 

Robertson, L. J., Clark, C. G., Debenham, J. J., Dubey, J. P., Kváč, M., Li, J., Ponce-Gordo, F., 
Ryan, U., Schares, G., Su, C., Tsaousis, A.D. (2019). Are molecular tools clarifying or 
confusing our understanding of the public health threat from zoonotic enteric protozoa in 
wildlife? International Journal for Parasitology: Parasites and Wildlife, 9, 323-341. 
doi:https://doi.org/10.1016/j.ijppaw.2019.01.010 PMID: 31338293 PMCID: PMC6626983 

Scicluna, S. M., Tawari, B., Clark, C. G. (2006). DNA Barcoding of Blastocystis. Protist, 157(1), 
77-85. doi:https://doi.org/10.1016/j.protis.2005.12.001 PMID: 16431158 

Sak, B., Kašičková, D., Kváč, M., Květoňová, D., & Ditrich, O. (2010). Microsporidia in exotic 
birds: intermittent spore excretion of Encephalitozoon spp. in naturally infected budgerigars 
(Melopsittacus undulatus). Veterinary Parasitology, 168(3-4), 196-200. 
https://doi.org/10.1016/j.vetpar.2009.11.012 PMID: 20006443 

Saleh Mohammed Al-Samarrai, A., Razooq Hameed Al-Samarrai, R., & Ibrahim Hamdi, B. 
(2022). An Investigation of Parasitic Protozoa in Drinking Water in Samarra, Iraq. Archives of 
Razi Institute, 77(2), 821-825. 
Schneider, T. D., & Stephens, R. M. (1990). Sequence logos: a new way to display consensus 

sequences. Nucleic acids research, 18(20), 6097-6100. DOI: 10.1093/nar/18.20.6097 
PMID: 2172928 PMCID: PMC332411 

Snowden, K. F., Logan, K., Phalen, D. N. (2000). Isolation and characterization of an avian 
isolate of Encephalitozoon hellem. Parasitology, 121(1), 9-14.  
doi:https://10.1017/S0031182099005995 PMID: 11085220 

Snowden, K., & Logan, K. (1999). Molecular identification of Encephalitozoon hellem in an 
Ostrich. Avian Diseases, 43(4), 779-782. doi:https://doi.org/10.2307/1592748 
PMID: 10611995 

Suter, C., Mathis, A., Hoop, R., Deplazes, P. (1998). Encephalitozoon hellem infection in a 
yellow-streaked lory (Chalcopsitta scintillata) imported from Indonesia. The Veterinary 
Record, 143(25), 694-695. https://doi.org/10.2307/1592748. PMID: 9921628 

Taghipour, A., Ghodsian, S., Jabbari, M., Rajabpour, V., Bahadory, S., Malih, N., ... & Abdoli, 
A. (2023). The global epidemiology of Microsporidia infection in birds: A systematic review 
and meta-analysis. International Journal of Environmental Health Research, 1-17. 
https://doi.org/10.1080/09603123.2023.2219988. PMID: 37266992 

Tavalla, M., Mardani-Kateki, M., Abdizadeh, R., Soltani, S., & Saki, J. (2018). Molecular 
diagnosis of potentially human pathogenic Enterocytozoon bieneusi and Encephalitozoon 



 

   

 

 

 

20 

 

 

 

 

species in exotic birds in Southwestern Iran. Journal of Infection and Public health, 11(2), 
192-196. https://doi.org/10.1016/j.jiph.2017.07.028. PMID: 28869156 

Wang, J., Gong, B., Liu, X., Zhao, W., Bu, T., Zhang, W. (2018). Distribution and genetic 
diversity of Blastocystis subtypes in various mammal and bird species in northeastern China, 
Parasites & Vectors. 11(1), 1-7. https://doi.org/10.1186/s13071-018-3106-z. 
PMID: 30236147 PMCID: PMC6148767 

Xiao, L., Li, L., Moura, H., Sulaiman, I., Lal, A. A., Gatti, S., et al.,. (2001). Genotyping 
Encephalitozoon hellem isolates by analysis of the polar tube protein gene. 39(6), 2191-2196. 
https://doi.org/10.1128%2FJCM.39.6.2191-2196.2001. PMID: 11376056   
PMCID: PMC88110 

Yazdanjooie, M., Sadraei, J., Dalimi, A., & Pirestani, M. (2018). Isolation of Encephalitozoon 
intestinalis from crows living in urban parks of Tehran, Iran: An investigation with zoonotic 
aspect. Journal of Parasitic Diseases, 42, 494-499. https://doi.org/10.1007/s12639-018-1024-
9. PMID: 30538345 

Zaheer, T., Imran, M., Abbas, R. Z., Zaheer, I., Malik, M. A. (2021).  Avian Cryptosporidiosis 
and its zoonotic significance in Asia, World's Poultry Science Journal, 77(1), 55-70. 
https://doi.org/10.1080/00439339.2020.1866961 

Zhang, Z., Schwartz, S., Wagner, L., Miller, W. A. (2000). greedy algorithm for aligning DNA 
sequences. Journal of Computational Biology, 7(1-2), 203-214. 
http://dx.doi.org/10.1089/10665270050081478. PMID: 10890397



 

   

 

 

 

21 

 

 

 

 

 

در  وميديپتوسپوريكرو  ايارديژ ،سيستيبلاستوس ا،يديكروسپوريم يها اختهيتك  يآلودگ يبررس
و  يشهر تهران به روش انگل شناس يدامپزشك يهاه به درمانگاهارجاع شد يپرندگان خانگ

 يمولكول

 
 

سميه چمنآرا1، فاطمه عرب خزائلي1، حامد ميرجلالي2، سيد احمد مدني3، محمدرضا حدادمرندي4، محمدمهدي 

 هاشميان4، نرگس اميني نيا1

 شناسي دانشكده دامپزشكي دانشگاه تهران، تهران، ايرانگروه انگل .1

 ي، تهران، ايرانبهشت ديشه يكبد و دستگاه گوارش دانشگاه علوم پزشك يها يماريه بپژوهشكد .2

 ، تهران، ايراندانشگاه تهران يدامپزشك وردانشكدهيدام و ط هيگروه بهداشت و تغذ .3

 ي، تهران، ايرانمركز يدامپزشك شگاهيآزما .4
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، .Cryptosporidium spp. ،Giardia sppفرصت طلب دستگاه گوارش از جمله يهاسميكروارگانيم مطالعه: نهيزم
Blastocystis sp. و microsporidia از جمله انسان  زبانيمختلف م يهادر گونه ينيمسئول اختلالات بال يريبه طور چشمگ

 هستند.  

 شد.  يبررس يپرندگان خانگ زبانيدر م قفو يهاسمي: در مطالعه حاضر حضور ارگانهدف

و  يكروسكوپيو به صورت م يآورشهر تهران جمع يدامپزشك يهاكينياز كل يپرنده خانگ 150دفع شده از  يها: نمونهكار روش
 شد.  يبررس يمولكول

بود.  يتوال نييو تع PCR با روش هلم توزوونيانسفال ) B1 ()2%( پيژنوت يحاو يمورد بررس يها: سه مورد از مدفوعجينتا
جدا  يليبرز يطوط كيو  ييقايآفر يخاكستر يطوط كي ك،يچ نيگر يطوط كيفوع از مد ييايديكروسپوريم يهاسميارگان

 نشد.  افتيشده  يبررس يها در نمونه هاانگل ريشدند. سا

 يايديكروسپوريعفونت م ياحتمال بعشده در قفس من ينگهدار ي: مطالعه حاضر ثابت كرد كه پرندگان خانگيينها يريگجهينت 
 ينيعمدتاً در پرندگان تحت بال سيتوزونوزيكه انسفال تيواقع نيعلاوه بر ا ا،يديكروسپوريم ياسپورهامقاوم  اريبس تيهستند. ماه

اسپور قرار دهد. اگرچه منبع و  دنيبلع اياستنشاق  قياز طر يماريخطر ابتلا به ب شيها را در معرض افزاصاحبان آن تواندياست، م
 يولوژيدميدر اپ يروشن كردن نقش پرندگان خانگ يبرا يشتريست مطالعات بمانده است، ممكن ا يعفونت ناشناخته باق تيماه

  .شود هيانسان و دام توص نيطلب مشترك بفرصت يپاتوژن ها
 

 ايديكروسپوريم ،وميديپتوسپوريكر ،ايارديژمشترك،   يهايماريب ،سيستيبلاستوس: كلمات كليدي
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