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البروتينات والأملاح في الماعز الصحراوية التي تعاني  اسة عن الارتباط بيندر
 من الطفيليات الداخلية

 

 علي أبو العلا محمد
 

الماطزل  بلالماط دم الشانارد يا نتهدف هذه الدراسة إلى تقييم الارتباط  بايت ترزيال البرنتي اط  
 حطرة الجطية ي  الناحط  المصرية.الت  تعط   مت ال فيليط  الداخلية تح  البيئة ال ةالصحراني

شاهنر  ثن اطا الازتادا   06-8مات ذزانر الماطزل   06 بقط للفحان  ال فيلياة تام اختياطر زادد 
  ناختيااطر زاادد ممطناا  ماات ذزاانر المااطزل ياا   فاا  زماار المجمنزااة مااطر شااهر  الحاارار)  

مجمنزاة مات زا   نب طا زل  ذلا  .6660   زطمشهر ينلين  ثن طا ال ق  الجطف الحطر السطبقة
المجمنزااة  حياانات . 66هاذه الحينا ااط  تام تقساايمهط إلاى ناالا  مجمنزااط  متساطنية  زاا  م هاط 

الهضامية نالمجمنزاة النط ياة زط ا  تعاط ى مات  بطلق اطة الأنلى زط   تعاط   مات الديادات الخي ياة
م تا هاذا نداد الديدات الزبدية ثمط المجمنزة النطلنة يزط   ساليمة ناساتخدم  زمجمنزاة ضاطب ة.

. نداد ثههار  يا  البلالماط ثخذ زي ط  دم مت زا  الماطزل لتقادير مساتنب البارنتيت ن الشانارد
الجلنبينليت ي  بلالمط  إلى الألبنميتن سبة  نالألبنميتال تطئج ثت ترزيل ز  مت البرنتيت الزل  

هاذا المطزل المصطبة بطلديدات الداخلياة زط ا  ثدا  مات ترزيلاتهاط يا  الماطزل الساليمة. نداد زاطت 
 الا خفطض ثزنر حدة ي  المطزل المصطبة بطلديدات الزبدية زت المطزل المصطبة بطلديدات الخي ية.

ال ق  الحطر الجاطف زط ا  الماطزل التا  تعاط   مات ال فيلياط   زمط ثنضح  الدراسة ث ه خلا 
الداخلياة تحتان) زلاى مساتنب صاندينم يا  البلالماط ثزلاى مات المجمنزاة الضاطب ة يا   فاا  

ندد ثنضح  نثيضط زت المجمنزة المصطبة بطل فيليط  الداخلية ثن طا الازتدا  الحرار).ال ق  
  ثت ه اط  2Rالخا  المساتقيم نمعطما  الا حادار   ا حادار  نمعطدلة rمعطم  بيرسنت للإرتبط   

 بطل فيلياط    الماطزل المصاطبة نالصاندينم يا  بلالماط   الألبيانميت ترزيال  بيت  سلب    ارتبط 
. هاذا )P==0.32  2R0.56,  -= r(0.002              الجطف  الحطر ال ق   ثن طا  ية الداخل

يؤد) إلى التزهت بأت الماطزل المصاطبة بطل فيلياط  الداخلياة ثن اطا ال قا  الحاطر الجاطف تحاطن  
 الاحتفاطهالأدلمة لهذا ال ق  مت خلا  الإحتفاطه بمياطه الجسام نثت تلا  ا لياة تتميال بحطلاة مات 

 تيجاة للإصاطبة بطل فيلياط   للألبانميتالإجبطر)  الاست لافللصندينم بطلجسم مقطب   ختيطر)الا
 .الداخلية
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This study aimed to evaluate the correlations of plasma protein and 

electrolytes in the desert goats suffering from internal parasites under the 

effect of hot dry environment in the Egyptian oasis. According to 

parasitological examination, 60 male goats (8-10 months) were selected 

during the temperate climate (March) and a similar number of age-

matched male goats were selected during the hot-dry climate (July) 

2006. Each group of the selected goats was divided equally into 3 sub-

groups (20 each). The first harboured gastrointestinal nematodes (GIN), 

the second was suffering from fascioliasis and the third was clinically 

healthy, which served as control. Blood samples were drained from all 

goats for estimation of plasma proteins and electrolytes concentration. 

All goats with GIT parasites had a significant reduction in 

concentrations of plasma total protein, albumin and A/G ratio compared 

with control ones. The reduction was more severe in goats suffering 

from fascioliasis. During hot-dry climate, goats with internal parasitism 

had higher plasma sodium than in control group during the same climate 

and than in the corresponding parasitized groups in the temperate 

climate. Pearson’s correlation coefficient (r), linear regression equation 

and the regression factor (R2) revealed a significant negative correlation 

(r= - 0.56, R2 =0.32 P=0.002) between plasma sodium and albumin 

concentrations in goats reared under hot-dry conditions, suggesting that 

the desert goats infected with GIT parasites try to adapt to the hot-dry 

weather throughout retaining body water. This mechanism is 

characterised by a state of selective sodium retention against the 

obligatory depletion of albumin due to internal parasitic infection. 
 

Key words: Goats, internal parasites, plasma protein, electrolytes. 
 

INTRODUCTION 
 

Gastrointestinal parasites have deleterious effects and 

collectively they lead to chronic illthrift (Radostits, et al. 2000). They 

are a major constraint to animal health, productivity, and profitability in 

grazing livestock production systems (Urquhart et al., 1996). Economic 

evaluations consistently show that the major losses due to parasites are 

on animal production, rather than on mortality (Perry et al., 2002). 

Gastrointestinal (GIT) parasites impair animal productivity through 

reductions in voluntary food intake and/or reductions in the efficiency of 

food use, particularly inefficient use of absorbed nutrients (Waller, 

2006). Disturbances in protein metabolism and reduced absorption 

and/or retention of minerals are particularly significant during GIT 



Assiut Vet. Med. J. Vol. 54 No. 116 January 2008 

 

173 

parasitic infection in animals (Coop and Kyriazakis, 2001). The 

magnitude of these effects is influenced by the species of worms present 

in the GIT (Waller, 2006). 

Livestock populate with their natural habitat (arid or semi-arid 

zones) are stressed by complex interactions between the environment 

and animal health (Burgos et al., 2001). In this respect, Fox (1997) 

declared that the term homeostasis is a reaction of the internal 

environment for the nutrient partitions and metabolism regulation in a 

coordinated and orchestrated mechanism for the priorities and to support 

the body against the stress stimulus. 

Plasma proteins and electrolytes can provide an efficient way on 

the internal homeostasis and help in the maintenance of blood viscosity 

and osmotic pressure (Kaneko, 1997; Feldman et al., 2000 and Gholap 

& Dixit, 2004). The concentration of plasma proteins reflects the health 

status because they are nutritive, carrier for the transport of component 

for most of the plasma constituents (Jain, 1993). In addition they have an 

important function in body defences (Kaneko, 1997). These proteins can 

react in response to disturbances in animal’s homeostasis caused by 

infection or tissue injury (Thomas, 2000) and their variations may 

indicate that tissue damage has occurred at the time when there are no 

clinical signs of the process in question (Feldman et al., 2000). 

Disturbances in protein metabolism and water balance were reported in 

sheep infested with gastrointestinal nematodes (Xiao and Gibbs,    

1992a, b). 

The present work aimed to evaluate the correlations of protein 

and electrolytes in the desert goats suffering from internal parasites 

under the effect hot-dry environment in the Egyptian oasis. 
 

MATERIALS and METHODS 
 

Animals: 

The climate in the Egyptian oasis is temperate in winter and very 

hot and dry in summer. This study was carried out in March 

(representing the temperate climate) and July (representing the hot-dry 

climate) 2006. Two groups of male goats (each consisted of 60 male 

Balady goats), their age 8-10 months, were selected from the grazing 

animals in the peri-urban areas in the Egyptian oasis. One group was 

selected during temperate climate and the other was selected during the 

hot-dry climate. The selection was based on faecal analysis for detection 

of gastrointestinal nematode and liver fluke eggs by floatation 

sedimentation techniques after Coles (1986). According to the 
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parasitological examinations, each group of the selected goats were 

divided equally into 3 sub-groups (20 each). The first sub-group was 

harbouring gastrointestinal nematodes (including Osteatgia spp., 

Haemonchus spp. and or Trichostrongylus spp.). The second sub-group 

was infested with fasciola spp. The third sub-group was clinically 

healthy and was used as controls. Goats with mixed infection with 

nematodes and trematodes were avoided. 

Blood sampling and analysis: 

Blood was sampled by jugular vein puncture in centrifuge tubes 

contain Na-EDTA as an anticoagulant. Plasma was separated by 

centrifugation and stored at -20°C until analysis. The total protein and 

albumin were estimated by using commercially available test kits 

(Boehringer Mannheim, Germany) according to Henry et al. (1974). 

Plasma globulin concentration and albumin/globulin (A/G) ratio were 

calculated mathematically (Feldman et al., 2000). The concentrations of 

plasma sodium and potassium were carried out using flame photometer 

(Corning 400) using calibrated standers for Na and K. The chloride 

concentrations in the plasma were measured using a chloride meter 

(Corning chloride meter 925). 

Statistical analysis: 

The obtained data were expressed as means ± standard error 

(SE). Differences between groups were determined using an analysis of 

variance followed by the Student t-test. The obtained individual data 

(paired) of the infested groups were subjected to Pearson’s correlation 

coefficient (r), linear regression equation and the regression factor (R2). 

The packaged SPSS program for windows version 11.0.5 was used for 

statistical analysis according to SPSS (2002). The significance 

difference was set at P<0.05. 
 

RESULTS 
 

The means and SE of plasma proteins and electrolytes 

concentrations in control and parasite infested sheep are shown in Tables 

1 and 2. It is clear that goats infested with gastrointestinal nematodes 

and those with fascioliasis had a significant reduction in the in the mean 

concentrations of plasma total protein, albumin and A/G ratio without 

change in plasma globulin concentrations than the values recorded in the 

control group. During hot-dry environment the mean concentrations of 

plasma sodium concentration were significantly elevated in goats with 

internal parasites than controls. The mean values of plasma 

concentrations of potassium and chloride did not differ between infested 



Assiut Vet. Med. J. Vol. 54 No. 116 January 2008 

 

175 

and control groups. The reduction of the mean values of plasma total 

protein, albumin and A/G ratio was more severe in goats suffering from 

fascioliasis than in GIN infested goats. There were no differences 

between the two infected groups in the variations of the mean values of 

plasma globulin and electrolytes concentrations. 

The effect of climate is shown in Table 3. It is clearly evident 

that albumin was significantly lower in control goats during hot-dry 

climate than in temperate climate. Goats infested with internal parasites 

(GIN and fascioliasis) showed a significant elevation in plasma sodium 

concentration during hot-dry climate than in thermo-neutral climate.  

Pearson’s correlation coefficient (r), linear regression equation 

and the regression factor (R2) between the individual biochemical data of 

the internal parasite infested goats (Table 4) revealed that there were a 

significant negative correlation (r= -0.056, R2 =0.32, P=0.002) between 

plasma sodium and albumin concentrations (Figure 1) during the hot-dry 

climate. The other estimated parameters during temperate and hot-dry 

climates were not correlated. 
 

Table 1: Mean (±SE) of plasma proteins and electrolytes concentrations 

in control and parasite infested sheep during hot environment. 
 

  

Control 

Infested  

GIN x Fasc GIN  Fascioliasis 

Total protein (g/L) 69.3±0.57 64.1±0.49* 53.2±0.43** * 

Albumin (g/L) 36.1±0.21 27.1±0.19* 21.0±0.24*** ** 

Globulin (g/L) 33.2±0.17 37.0±0.21ns 32.2±0.22 ns Ns 

A/G ratio 1.09±0.02 0.73±0.01** 0.66±0.01*** ** 

Sodium (mmol/L) 138.3±7.4 151.6±8.7 ** 149.1±6.9* Ns 

Potassium (mmol/L) 4.22±0.46 3.89±0.39 ns 4.04±0.41 ns Ns 

Chloride (mmol/L) 96.1±4.5 103.5±3.9 ns 98.4±4.4 ns Ns 
 

ns: non significant; *, **, *** significant at P< 0.05, 0.01 and 0.001 respectively. 
 

Table 2: Mean (±SE) of plasma proteins and electrolytes concentrations 

in control and parasite infested sheep during temperate 

environment. 
 

  

Control 

Infested  

GIN x Fas GIN  Fascioliasis 

Total protein (g/L) 71.5±0.62 61.5±0.55* 54.6±0.49** * 

Albumin (g/L) 38.2±0.33 26.6±0.26* 22.3±0.19** ** 

Globulin (g/L) 33.3±0.16 34.9±0.18 ns 32.3±0.25 ns Ns 

A/G ratio 1.15±0.02 0.76±0.01** 0.69±0.01** ** 

Sodium (mmol/L) 135.8±6.1 142.1±5.8ns 139.6±5.4 ns Ns 

Potassium (mmol/L) 4.56±0.51 4.11±0.42 ns 4.32±0.38 ns Ns 

Chloride (mmol/L) 98.2±5.4 100.6±5.6 ns 101.9±0.44 ns Ns 
 

ns: non significant; *, **, *** significant at P< 0.05, 0.01 and 0.001 respectively. 
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Table 3: The effect of environment (thermo-neutral vs. hot-dry) on 

plasma proteins and electrolytes concentrations in control and 

parasite infested sheep 
 

  

Control 

Infested 

GIN  Fascioliasis 

Total protein ns ns ns 

Albumin * ns ns 

Globulin ns ns ns 

A/G ratio ns ns ns 

Sodium ns ** ** 

Potassium ns ns ns 

Chloride ns ns ns 
 

ns: non significant effect of the environment; *, ** the environment has significant effect at             

P< 0.05 and 0.01 respectively. 
 

Table 4: Pearson’s correlation coefficient between the individual 

biochemical data of the internal parasite infested goats during 

temperate (TN) and hot-dry climate (HD). 
 

 Total protein Albumin Globulin 

 TN HD TN HD TN HD 

Sodium -0.23 ns -0.21 ns -0.29 ns -0.56** 0.19 ns 0.23 ns 

Potassium -0.15 ns -0.13 ns -0.21 ns -0.19 ns 0.21 ns 0.22 ns 

Chloride -0.21 ns -0.18 ns -0.19 ns -0.21 ns 0.21 ns 0.15 ns 
 

    ns: non significant;  ** significant at P< 0.01. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1: Linear regression equation, regression factor (R2) and correlation 

factor (r) between the individual data of plasma albumin and 

sodium concentrations of the internal parasite infested goats 
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DISCUSSION 
 

The mean values of the concentrations of plasma albumin and 

consequently total protein in the current study were significantly lower 

in the parasited goats than control ones. Goats infested with fascioliasis 

lost more albumin with a resultant loss of more total protein than goats 

infested with gastrointestinal nematodes, suggesting that fascioliasis has 

a more deleterious effect on protein metabolism than the gastrointestinal 

nematodes. Although, Devaney et al. (1992) found no change in serum 

albumin and increased total serum protein in calves infected with low 

levels of internal nematodes. However, a common feature of parasitic 

gastrointestinal infections is an increased loss of endogenous protein into 

the gastrointestinal tract as reported by Hucker and Yong (1986), Xiao 

and Gibbs (1992b), Holmes (1993) and Coop and Holmes (1996). This 

loss is partly attributable to increased leakage of plasma protein, 

increased sloughing of epithelial cells and increased secretion of 

mucoproteins (MacRae, 1993). Furthermore, Symons and Jones (1975) 

declared that the reduction in the availability of absorbed amino acids for 

metabolism correlates with the reduced rates of protein synthesis in the 

tissues of parasitized animals. It is of wrthy to say that some of the 

protein passing into the lumen of the gastrointestinal tract is reabsorbed, 

depending on whether the lesions are in the anterior or the distal tract 

(Yakoob et al., 1983). Despite some reabsorption, protein losses are 

large (Coop and Holmes, 1996). It has been estimated that the amount of 

non re-absorbable endogenous nitrogen leaving the terminal ileum of 

parasitized sheep can be as high as 4-5g nitrogen/day (Coop and 

Kyriazakis, 2001). On the other hand, hypoproteinaemia due to 

hypoalbuminaemia is one of the hallmarks of acute and chronic 

fascioliasis (Urquhart et al., 1996), because of the failure of hepatic 

function (Kaneko, 1997). The decreased A/G ratio in goats suffering 

from nematodiasis and fascioliasis in the current study suggests that 

albumin had subjected to decreased synthesis in the liver, disturbed 

metabolism and impaired absorption (Kaneko, 1997). The decreased 

albumin in control goats during hot-dry climate than temperate climate is 

in accordance with Collier et al. (1982). It has suggested that albumin 

may be filtered and redistributed into the extravascular spaces during 

thermal stress (Igbokwe, 1997). 

At low humidity and high wind velocity under opened tropical 

summer environment, animals are highly ventilated (Schmidt-Nielsen, 

1997). Concomitantly, in the presence of intensified solar radiation, 
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water is vigorously lost as a result of the higher sweating rate and rapid 

evaporation (Willmer, et al., 2000). Also, as usual for desert resources, 

Abdel-Raheem (1998) noticed higher Na+ content in both untreated 

water and browsing pasture in Egyptian oasis (average 5.4 % and     

0.025 % respectively) if compared with riverine resources (0.05 % and 

0.003 % respectively). Heat stressed animals in the dry deserts drink 

enormous volume of water to substitute the water loss by sweating rate 

and rapid evaporation (Igbokwe, 1997). However, in the current work, 

the concentration of sodium in the control group during both 

environments was normal and did not largely differ than the reference 

values cited by Kaneko et al. (1997) and Gholap and Dixit (2004) for 

goats. It seems that the ingested sodium is excreted with sweating in 

normal goats (Duncan and Prasse, 2003). 

Our results showed that goats infested with internal parasite 

retain more sodium in the plasma during hot-dry climate than did the 

healthy control ones and more than the corresponding groups in the 

temperate climate. Dakkak et al. (1981) found insignificant change in 

blood sodium, potassium and chloride concentrations after internal 

parasitic infestation in sheep. This could be explained by the reports of 

Duncan and Prasse (2003) informed that sodium is retained in the body 

by various mechanisms including reduction of water turnover rate, 

lowered glomerular filtration rate and reduced urine output. Plasma 

osmolality and blood volume are depending mainly on sodium and 

albumin concentrations than other osmotic ingredients (Collier et al. 

1982). Consequently, the increased plasma sodium in goats infested with 

internal parasites during hot-dry climate seems to be a functional 

compensatory mechanism to substitute the loss of albumin for retention 

of body water to insure efficient evaporative cooling. 

Pearson’s correlation coefficient (r), linear regression equation 

and the regression factor (R2) between the individual biochemical data of 

the internal parasite infested goats revealed that there were a significant 

negative correlation (r= -0.56, R2 =0.32, P=0.002) between plasma 

sodium and albumin concentrations. This confirms the suggestion that 

these goats try to adapt to the hot-dry weather throughout retaining body 

water by a state of selective sodium retention against the obligatory 

depletion of albumin. 

In conclusion, desert goats infested with internal parasites 

eventually try to adapt themselves to the hot-dry weather throughout 

retaining body water by a state of selective sodium retention against the 

obligatory depletion of albumin due to internal parasitic infection. 
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