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 Abstract 

Hemoncosis has a detrimental impact on agriculture over the world, particularly in tropics and 

sub-tropics. Haemonchus longistipes has been found in significant numbers in several surveys on 

gastrointestinal parasites in the dromedary. Hemoncosis is well-known for affecting the gastrointestinal 

tract and producing anemia. However, earlier research has mentioned the role of liver function in the 

pathophysiology of hemoncosis without providing any data. In this research, blood samples were 

collected at the slaughterhouses from different localities in Al Mothana governorate, Iraq. Blood samples 

were collected from clinically infected camels with H. longistipes (n=30) and apparently clinically 

healthy camels (n=20) between December 2020 and May 2021.The activity of the enzymes like alkaline 

phosphatase (ALP), lactate dehydrogenase (LDH), alanine aminotransferase (ALT), and aspartate 

aminotransferase (AST) was measured. The results of the study showed that the significant differences 

P<0.05 in serum AST, ALT, LDH and ALP levels of clinically infected camel with H. longistipes 

compared with clinically healthy camels. These results suggest that infections of Haemonchus longistipes 

in camels exert a direct effect on the liver via increased liver enzymes activities. 
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1. Introduction  

Camels are versatile animals native to the 

desert and semi-arid regions of the world, 

including Iraq. Camel is the most essential 

livestock that can survive and produce in bad 

areas, and its productivity under human feeding 

may be compared to productive animals of the 

same weight, such as cattle. As a result, there is 

a need to enhance camel care and management, 

especially in semiarid and arid regions where 

livestock production is becoming more 

challenging as a result of climate change 

(Sazmand 2011).   

*Corresponding author: Lina Shaheed Waheed 
Received: 07.05.2022; Accepted: 02.06.2022;              

Published: 30.06.2022. 

 

Camels can be infected by various of 

parasites. Haemonchus longistipes has been 

linked to camel mortality and morbidity 

(Sazmandand Joachim, 2017). Several 

investigations on gastrointestinal parasites in the 

dromedary have revealed substantial 

Haemonchus longistipes infection rates (Richard 

et al., 1993). Camel haemonchosis is prevalent 

in tropical and sub-tropical areas causes 

gastrointestinal disorder (Nabavi et al., 2011). 

Camels are not only less productive and perform 

poorly as a result of these parasites, but they are 

also more susceptible to infectious disorders 

(Rewatkar et al., 2009). Mortality, decreased 

reproductive, growth rate, weight loss, and 

increased production costs owing to more 

veterinary expenditures are all factors that 

contribute to losses (Wernery and Kadden, 2002; 
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Swai et al., 2011). Few researchers have looked 

at the impact of variables such as environment, 

age, sex, and parasite infection on the 

biochemical parameters and blood hematological 

in Iraqi one-humped camels (Camelus 

dromedaries) (Abdul-Rahaman et al., 2015; AL-

Zubaidy et al., 2020; AL- Alzubaidi et al., 2020; 

Al-Abedi et al., 2020). Despite the fact that 

several research have been conducted on the 

pathogenesis of H. longistipes infection in 

camels, there are still gaps on the probable role 

of the liver in the pathogenesis of H. longistipes 

infection. The liver plays a key part in a range of 

metabolic activities. Toxic chemicals, infectious 

disorders, parasitic hepatitis, fatty liver, and 

tumors can all damage the liver (Schrotter et al., 

2000). Hepatocellular damage is a pathologic 

disease that affects meat-producing animals, 

resulting in significant losses in livestock output 

and national income owing to the condemnation 

of livers at slaughterhouses, which account for 

2.8 to 5.7 % of the dressed carcass weight 

(Sohair and Nasr, 2009). Most hepatic diseases 

in camels are misdiagnosed as a cause of 

sickness (Tharwat, 2020), because clinical signs 

can be subtle, and examination of the liver is 

difficult due to its location in the intra-thoracic 

part of the abdominal cavity, occupying most of 

the right hypochondriac and epigastric regions 

(Siddig, 2002). Generally, liver functions which 

includes measurements of serum liver enzymes 

can be helpful in determining the area of 

hepatocellular injury or cholestasis (Douglas 

2004). Leakage and cholestatic enzymes are the 

two main types of liver enzymes. The first 

category includes Alanine transaminase (ALT), 

Aspartate transaminase (AST), Sorbitol 

dehydrogenase (SDH), and Lactate 

dehydrogenase (LDH), which leak into the 

plasma when hepatocyte damage or death 

occurs, and their elevated serum activity indicate 

hepatocellular injury. Alkaline phosphatase 

(ALP) and Gamma-glutamyl transferase (GGT) 

are two enzymes that are activated by biliary 

blockage or hepatic infiltration (Salem and 

Hassan 2011). Evaluating the activities of 

hepatic enzymes in camels infected with H. 

longistipes is a new area that needs to be 

reported. As a result, the current study aims to 

assess the risk of infection with this parasite on 

the liver by calculating the serum enzymes 

(AST, ALT, LDH, and ALP) in naturally 

infected camels with clinical Haemonchus 

longistipes. 

2. Materials and Methods 

Animals 

A total of fifty (50) camels of both sexes 

from different ages had been examined in Al- 

Muthanna slaughterhouses from the beginning of 

December 2020 to May 2021. After 

macroscopically examining corpses with a 

scissor cut longitudinally through the 

abomasum, the mucosal surface was 

immediately checked for any adhesion 

nematodes. Thirty camels out of fifty (60 %) 

were found to be infected with H. longistipes. 

The contents of the abomasum were cleaned 

with tap water, sieved and checked 

microscopically for H. longistipes, however after 

macroscopically and microscopically 

investigation, twenty camels out of fifty 

exhibited no sign of H. longistipes. 

Sample collection 

Blood samples were collected from the 

jugular vein of camels before slaughter (Coles 

1986). All samples were centrifuged (3000 rpm 

for 10 minutes) for serum separation. The 

separated serum stored at -20 °C until use (Rajan 

2008). Serum enzymes AST, ALT, LDH and 

ALP were measured using chemistry auto 

analyzer Mandary, Germany. 

Statistical analysis 

SPSS version 27 was used to show the 

data as mean standard deviation (SD). 

Independent-samples analysis revealed 

significant differences between H. longistipes 

infected camels and clinically healthy camels. T-

test at P˂0.05 was considered as significant 

(Johnson and Wichern 2007). 

3. Results 

Out of fifty dromedaries tested in Al- 

Mothana slaughterhouses during this study, 

thirty camels were positive for H. longistipes 

infection and twenty camels were free from 
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infection. In present study significant differences 

(P<0.05) were found in the Mean±SD of liver 

enzymes activities in infected camels with H. 

longistipes which recorded 61.8±9.58, 

42.1±3.23, 1159.3±49.06 and 122.8±4.11U/L for 

AST, ALT, LDH and ALP respectively 

compared with uninfected camels which 

recorded. 

 

Table – 1: Liver enzymes (AST, ALT, LDH & ALP) in the serum of healthy and diseased camels 

Liver enzymes Healthy camels Diseased camels T test value P value 

AST 32.70±1.82 61.80±9.58 32.08 0* 

ALT 22.41±1.48 42.10±3.23 43.56 0* 

LDH 502.30±7.72 1159.30±49.06 31.13 0* 

ALP 89.70±3.01 122.80±4.11 47.51 0* 

 *Significant difference at P<0.05. 

 

 

 

 

 Figure - 1: Serum AST level in the H. longistipes infected camels and control group 

 

 

 

 

Figure – 2: Serum ALT level in the H. longistipes infected camels and control group 

 

 

 

 

Figure – 3: Serum LDH level in the H. longistipes infected camels and control group 
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Figure - 4: Serum ALP level in the H. longistipes infected camels and control group 

4. Discussion 

The present study indicated for the first 

time in Iraq the involvement of liver function in 

the pathogenesis of hemoncosis in dromedary 

camels. There is a fact that says, when any organ 

in the body is injured, the liver reacts as a 

sympathetic organ (Maddison, 2006), which can 

lead to hepatocyte damage and changes in 

hepatic activity is one of the pathological 

conditions in pets including camels and 

abnormal levels of liver enzymes in the blood 

can provide information about hepatocyte injury 

or cholestasis and the nature of the problem 

(Ribeiro et al., 2019). In our results,  the serum 

AST, ALT, LDH and ALP activities which 

recorded 61.8±9.58, 42.1±3.23, 1159.3±49.06 

(µ/l) and 122.8±4.11 (µ/l) respectively, which 

presented in a clinically infected camels were 

noticeably higher than those given in clinically 

healthy camels which recorded 32.7±1.82(µ/l); 

22.41±1.48(µ/l); 502.3±7.72 (µ/l) and 89.7±3.01 

(µ/l) for AST, ALT, LDH and ALP respectively 

with statistical significance (p>0.05) between 

values obtained from the two groups. As a result, 

the higher secretion of AST and ALT in all 

clinically infected camels was consistent with 

Osman et al. (2014), who discovered that 

gastrointestinal parasites can cause an increase 

in AST and ALT serum value in affected camels 

which were 159±11.31 and 163±2.21µ/L for 

AST and ALT in comparison to healthy camels, 

which recorded AST and ALT 113±2 µ/L 

(Kandil et al., 2018). That characterized by 

anemia and general weakness (do Alessandro 

2011; Nabavi et al., 2011). Furthermore, anemia 

is a common symptom in camels and its growth 

and persistence throughout the course of the 

infection causes anoxia which manifests as 

malfunction in many organs due to vascular 

damage. As a result, substantial amounts of 

cytoplasmic and mitochondrial enzymes are 

released in serum, particularly AST and ALT 

(Enwezor and Sackey, 2005). On other hand, 

elevation of these enzymes occurred by the 

presence of gastrointestinal parasites due to cells 

suffering in affected camels (Osman et al. 2014). 

Lactate dehydrogenase elevation in affected 

camels was in agreement with (Swelum et al., 

2014), who reported higher levels of this enzyme 

up to 1219.4±136.7µ/L (962-1887) and even 

2133.91±358.97µ/L (899.7 - 3867) in camels 

affected by Babesiosis and gastrointestinal 

nematodes and this was observed finding means 

that the infection with abomasum H. longistipes 

is liver harassment leads to cell damage, enzyme 

release and liver insufficiency. This is because 

AST, ALT and LDH are Leakage enzymes that 

leak into the plasma as soon as a hepatocyte is 

injured or dies, and their elevated activity in 

serum indicates pathological alteration and liver 

cell damage (Salem and Hassan 2011; Deal 

2012). Infection with gastrointestinal parasites 

such as strongylus produces a rise in ALP 

activity which ranges from in healthy camels to 

1.66 - 0.15 µ/Lin infected camels. According to 

Abdo et al. (1985) which is similar to what we 

found in our study. This could be due to 

hepatocellular damage, which is in line with the 

hypothesis proposed by, who suggested that 

ALP elevation can occur.   
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5. Conclusion 

As a sequence of the study we observed a  

high level and statically significant in all studied 

enzymes as a result of H.longestips infection due 

to anemia and anoxia confirmed  that the 

infection with this parasite is liver harmful  leads 

to cell damage and enzyme release clearly 

indicated hepatic insufficiency.  
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