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Abstract 
 

At least 400 species of reptiles occur in Egypt, however little attention has been given to their 

parasite community. In this paper, we tried to address the intestinal parasite funa in the lizard 

chalcides ocellatus and the effect of parasitic infection on its blood biochemical parameters. 

Lizards were collected from both costal and agricultural regions in Damietta region during three 

different periods. Our extensive search for parasites infecting this lizard showed that 

parapharyngodon bulbous is a dominant endoparasite of this lizard. In addition to determining the 

prevalence of this nematode, the changes in the concentration of different blood parameters and the 

correlation between parasite prevalence and these parameters were investigated. Data showed that 

there is no difference in the prevalence of parasites between costal and agricultural regions, but the 

prevalence of parasites differed from one season to another. With respect to the blood biochemical 

parameters, our results showed that  the concentration of serum triglycerides, cholesterol, calcium, 

sodium and glucose were higher in lizards collected from costal region, while serum HDL-

cholesterol, total protein and albumin concentrations were higher in lizards collected from 

agricultural region. A positive and negative relation between the parasite prevalence and a number 

of biochemical parameters was also recorded.  

 

Keywords: Chalcides, parasite, Parapharyngodon, biochemical parameters, parasite prevalence, 

seasonal variation 

  

 

 

Introduction 

 

The community structure of vertebrate parasites 

has attracted considerable interest in the last 

decade and resulted in the development of 

conceptual framework for the hierarchical 

structure of parasite communities [1]. This has 

enabled the formulation of hypotheses about the 

key processes that regulate the composition and 

structure of parasite component communities [2]. 

There are more than 400 species of reptiles that 

occur in Egypt [3]. Unfortunately, little attention 

has been given to their helminth community and 

few records exist in the literatures .Those that do 

exist are mostly of a taxonomic nature. One of 

the most abundant and widespread reptiles in 

Africa and Egypt is the lizard C. ocellatus where 

its distribution is primarily attributed to its 

tolerance to diverse environments that range from 

the steppe through agricultural fields to woodland 

habitats [3]. 

In this work, we aimed to study the parasite 

infracommunity structure of the lizard C. 

ocellatus found at Damietta region and the 

possible effects of seasons on the prevelance of 

parasites, as well as the influence of prevelance 
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of these parasites on the blood biochemical 

physiological parameters of the lizard.  

 

 
Materials and methods 

 

Collection of lizards 

 

During this study, a total of 100 lizards (male & 

female) of different sizes belonging to genus 

Chalcides were collected during the period from 

May 2010 to July 2012 from both costal and 

agricultural regions in Damietta region (New 

Damietta). Lizards were kept alive in cages with 

sand and some grasses at room temperature until 

complete investigation. 

 

Parasitological & biochemical studies 

 

Blood samples were collected from different 

lizards by cutting of the tail tips, then the blood 

of each animal was divided into two groups, the 

first was used to make thin blood smears for 

detection of the blood parasites. The second 

group was collected in centrifuge tubes 

containing heparin then the samples were 

centrifuged at 5000 rpm for 5 minutes and sera of 

all samples were separated and transferred into 

clean eppendorf tubes for measuring biochemical 

parameters. Glucose, triglycerides, cholesterol, 

HDL-cholesterol, LDL-cholesterol, total protein, 

albumin, calcium and sodium were estimated by 

aid of commercial kits obtained from Biomed 

Diagnostics Company, Egypt according to the 

manufacturer′s instructions. 

 

Statistical analysis 

 

The statistical package for the social sciences 

version 8 (SPSS) was used for analysis of all 

data. One way and two way Anova tests were 

used 

 

 

Results  

 

Our extensive search for parasites infecting the 

lizard C. ocellatus resulted in the dominance of 

an intestinal nematode parasite that was 

identified as P. bulbous. 

 

Prevalence of parasites  

 

Forty-four out of sixty five lizards (67.7%) were 

found infected by P. bulbous. The prevalence of 

nematode in lizards collected from costal region 

was 65.52 % (n=19 infected) while in the lizards 

collected from agricultural region the prevalence 

was 71.4 % (n=25 infected). Concerning seasonal 

variation, our results showed that the prevalence 

of P. bulbous in both costal and agricultural 

regions was high during summer which reached 

83.33 %, 90.9 % respectively (Table 1). The 

statistical analysis showed that parasite 

prevalence differ significantly (p=0.05) over the 

three periods but there is no differences in the 

parasite prevalence between the costal and 

agricultural regions. 

 

 
Table 1. Prevalence of parasites in costal and 

agricultural regions of Damietta region at different 

periods 
  
  No. of  

  infected lizards prevalence 
  
 Costal  19 65.52 %  

 Agricultural 25 71.43 % 

 Costal 

  Period 1* 12 70.59 % 

  Period 2 2 33.33 % 

  Period 3 5 83.33 % 

 Agricultural 

  Period 1 8 61.54 % 

  Period 2 7 58.33 % 

  Period 3 10 90.9 % 
  
* Period 1, May-July 2010; Period 2, January-

Febrauary2011; period 3, May-July 2011 

 

 

Biochemical parameters 

 

Glucose  

 

Although the high concentration in Costal region, 

serum glucose in both costal and agricultural 

regions did not show a significant difference 

within the period or regardless of the period as 

tested by one-way ANOVA (Fig. 1).  

As seen in Fig. 2, the level of serum 

triglycerides reached a maximum concentration 

in period 3.It was significantly different (p=0.05), 

(p=0.01) between costal and agricultural regions, 

respectively over the three periods as tested by 

one-way ANOVA. However, there was no 

significant difference as tested by two-way   in 

serum triglycerides concentrations between both 

costal and agricultural regions regardless of the 

period.  
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Fig. 1 Diagram showing the concentration of glucose 

in both costal and agricultural regions at three periods. 

There is no significant difference as tested by one-way 

ANOVA. "All" refers to the difference in the 

concentration of glucose in the 3 periods collectively 

between costal and agricultural regions 

Triglycerides 

 

 
Fig. 2 Diagram showing the concentration of 

triglycerides in both costal and agricultural regions at 

three periods. (*), refers to a 0.05 significance level. 

(**) and refers to a 0.01 significance level as tested by 

one-way ANOVA. "All" refers to the difference in the 

concentration of triglycerides in the 3 periods 

collectively between costal and agricultural regions. 

 

Cholesterol  

 

A little increase in cholesterol concentration was 

recorded in the Costal region in period 1 and 2, 

however there was no significant difference as 

tested by one-way ANOVA in serum cholesterol 

concentrations between both costal and 

agricultural regions at the three different periods 

(Fig. 3). Regardless of the period, there was no 

significant difference between costal and 

agricultural regions.   

 

 
Fig. 3 Diagram showing the concentration of 

cholesterol in both costal and agricultural regions at 

three periods. There is no significant difference as 

tested by one-way ANOVA. "All" refers to the 

difference in the concentration of cholesterol in the 3 

periods collectively between costal and agricultural 

regions. 

 

HDL-cholesterol 

 

There was no significant difference as tested by 

one-way ANOVA regarding the concentration of 

HDL-cholesterol between the different periods. 

As seen in Fig. 4,   the level of serum HDL-

cholesterol was significantly higher (p=0.01) in 

agricultural region when compared to costal 

region regardless of the period as tested by two-

way ANOVA.  

 

 
 

Fig. 4 Diagram showing the concentration of HDL-

cholesterol in both costal and agricultural regions 

regardless of the period. (**), refers to a 0.01 

significance level as tested by two-way ANOVA.  
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LDL-cholesterol 

 

Serum LDL-cholesterol did not show a 

significant difference between the three periods 

as tested by one-way ANOVA. As seen in Fig. 5, 

the level of serum LDL-cholesterol was no 

significance difference as tested by two-way 

ANOVA between both costal and agricultural 

regions regardless of the period.  

 

Fig. 5 Diagram showing the concentration of LDL-

cholesterol in both costal and agricultural. There is no 

significant difference as tested by two-way ANOVA.  

 

Total protein 

 

Serum total protein of lizards was higher a little 

in the agricultural region at the three periods (Fig. 

6). The overall level of serum protein was 

significantly different (p=0.05) in agricultural 

region as tested by one-way ANOVA.  
 

 
Fig. 6 Diagram showing the concentration of total 

protein in both costal and agricultural regions at three 

periods. (*), refers to 0.05 significance level as tested 

by one-way ANOVA. "All" refers to the difference in 

the concentration of total protein in the 3 periods 

collectively between costal and agricultural regions. 

Albumin  

 

The level of serum albumin was significantly 

higher (p=0.01) in agricultural region when 

compared to its concentration in Costal region, 

over the three periods as tested by one-way 

ANOVA (Fig. 7). Also, the concentrations of 

serum albumin was significantly different 

(p=0.05) with respect to the period as tested by 

one-way ANOVA. 

 
Fig. 7 Diagram showing the concentration of albumin 

in both costal and agricultural regions at three periods 

(**) refers to 0.01 significance level by one- way 

ANOVA. "All" refers to the difference in the 

concentration of albumin in the 3 periods collectively 

between costal and agricultural regions. 

 

Calcium  

 

Except for period 1, serum calcium was higher a 

little in Costal region when compared to 

agricultural region, but there was no significant 

difference within the same period as tested by 

one-way ANOVA (Fig.  8). The results showed 

that there is no significant difference as tested by 

two-way ANOVA between the concentrations of 

serum calcium in both costal and agricultural 

regions regardless of the period.  

 
Fig. 8 Diagram showing the concentration of calcium 

in both costal and agricultural regions at three periods. 

There is no significant difference as tested by one-way 

ANOVA. "All" refers to the difference in the 

concentration of calcium in the 3 periods collectively 

between costal and agricultural regions. 
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Serum sodium in both costal and agricultural 

regions did not show a significant difference 

within the three periods as tested by one-way 

ANOVA (Fig. 9) .While the concentrations of 

serum sodium was significantly higher (p=0.05) 

in period 2 as tested by two-way ANOVA (Fig. 

10). 

 
Fig. 9 Diagram showing the concentration of sodium 

in both costal and agricultural regions at three periods. 

There is no significant difference as tested by one-way 

ANOVA. "All" refers to the difference in the 

concentration of sodium in the 3 periods collectively 

between costal and agricultural regions. 

 
 

Fig. 10 Diagram showing the concentration of sodium 

at the three periods. (*) refers to 0.05 significance 

level as tested by two-way Anova. 

 

Correlation between parasite prevalence and 

physiological parameters  

 

The present results showed the presence of a 

relation between the prevalence of the parasite 

and the level of some biochemical parameters 

(Table 2). At high parasite prevalence, an 

increase in the serum concentration of HDL-

cholesterol and albumin was observed in the 

lizards inhabiting agricultural region.  
 

Table 2.  Correlation between parasite prevalence and physiological parameters  
 
  
 

Locality Costal Agricultural Costal Agricultural   
         

      Period 1* Period 2 Period 3 Period 1 Period 2 Period 3 
  

 

No. of lizards 19 25 12 2 5 8 7 10 

Prevalence 65.50% 71.40% 70.60% 33.30% 83.30% 61.50% 58.30% 90.90% 

Triglycerides 280 277.2 288.9 123.3 422.3 203.4 135.1 544 

Cholesterol 265.5 154.5 298.2 264.3 180.1 138.3 162.7 177.5 

HDL-cholesterol 23.6 36.6 24.4 19.1 26.9 26.8 36.9 41.2 

LDL-cholesterol 216.9 242.2 180.9 398.3 83.6 104.9 360.8 162.6 

Albumin 0.9 1.9 1.1 0.7 1 2.9 0.9 1.3 

Calcium 21.9 19.1 24 11.7 27.8 25.8 6.9 25.8 

Sodium 166.5 163.4 167.1 257.3 74.6 174.2 224.9 32.7 

Total protein 6.4 7.7 6.9 3.4 8.3 7.3 3.9 13.3 

Glucose 76.7 60 81.5 78.6 64.6 53.8 30.9 67.8 
  
* Period 1, May-July 2010; Period 2, January-Febrauary2011; period 3, May-July 2011 

 

Sodium 

 

This indicates a positive correlation between 

parasite prevalence and these biochemical 

parameters. On the other hand the concentration 

of cholesterol, LDL-cholesterol and glucose 

showed a decrease with the increase in parasite 

prevalence which indicates negative correlation. 

For, triglycerides, calcium, sodium and total 

protein they, didn’t show considerable correlation 

with the parasite prevalence.   
 

 

Discussion 

 

Relatively little information is available on the 

characteristics of helminth communities in 

reptiles [4-6]. This work aimed to study the 
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parasite infracommunity structure of the lizard C. 

ocellatus found at Damietta region and the 

possible effects of the season as an extrinsic 

factor in structuring the infracommunity of 

parasites and the influence of parasite prevalence 

on the biochemical parameters of the host. 

This study found that the nematode P. bulbous 

was the single parasite infecting C. ocellatus. 

Concerning seasonal variation, our results 

showed that the prevalence of the nematode P. 

bulbous in both costal and agricultural regions 

was high during period 3 (Summer). Also the 

results showed that no clear relation was present 

between the prevalence of the parasite and the 

variation of some biochemical parameters. This 

could be due to the small sample size studied in 

the present investigation.  

The seasonal differences in the prevalence of 

parasite in lizard suggest that infections occur 

early in the breeding season (Summer), when 

lizards are more active. It is expected that active 

lizard eats more foods and consequently exposed 

to more infective stage of the parasitic nematode, 

P. bulbous. The consistency in the prevalence of 

infection may reflect the stability of the parasite-

host interactions in this population. Our results 

are similar to those found in the skink T. rugosa 

by Smallridge and Bull [7]. 

The concentration of serum triglycerides, 

cholesterol, calcium, sodium and glucose 

elevated in the lizards those collected from costal 

region, while serum HDL-cholesterol, total 

protein and albumin concentrations are higher in 

the lizards collected from agricultural region. 

Reptiles are ectothermic animals and depend on 

the environment to maintain their physiological, 

biochemical and immunological processes [8-

10].The interpretation of biochemical results 

depends on several factors like seasonal variation 

that must be considered. Only a few normal 

reference values have been reported in the 

literature [11,12]. 

Total lipid levels of between 300 and 1670 mg 

were reported for reptilian blood [13-16]. The 

absolute levels of cholesterol encountered in 

some species of lizards far exceed those recorded 

for normal man and other species of mammals 

[17,18]. Thus comparative investigations of 

cholesterol metabolism in these animals are of 

potential interest because of the widely accepted 

association between the risk of atherosclerosis 

and elevated plasma cholesterol in man. The 

relative proportion of cholesterol esterified in 

plasma from lizards was remarkably constant 

considering the large variations in absolute 

concentrations [19].  

Plasma of reptiles of all major groups, 

however, contains a protein with properties 

analogous to human albumin: a low molecular 

weight, hydrophilic protein of relatively high 

charge. One fraction of their plasma proteins falls 

in the molecular weight range of albumins, 

50,000 to 100,000 [20-23]. The contribution of 

the albumin to plasma volume appears to vary 

greatly among different reptiles. The current 

study confirmed that that the level of serum 

albumin of C. ocellatus was significantly higher 

in agricultural region when compared to its 

concentration in Costal region, over the three 

periods. 

High concentrations of albumins with high 

charge densities are found in active species with 

high metabolic rates and in those living in dry, 

hot environments, e.g. those lizards which 

generally have the highest metabolic rates among 

reptiles [24-26] and high preferred body 

temperatures [27]. The normal plasma total 

protein concentration of lower vertebrates is 

generally lower than that of mammals. Normal 

reptiles generally range between 3 and 7 gm dl
-1

, 

whereas normal birds generally range between 

2.5 and 4.5 g dl
-1

. In the recent study serum total 

protein exceed 7 gm dl
-1

.  Serum total protein of 

lizards was higher a little in the agricultural 

region at the three periods. 

The blood glucose concentration of normal 

reptiles and perhaps other ectotherms varies with 

species, nutritional status, and environmental 

conditions. The data of Coulson and Hernandez 

[28] on Alligator mississippiensis and that of 

Zain-ul-Abedin and Qazi [29] on a variety of 

turtles, snakes, and lizards showed a consistently 

higher glucose level than in other reptiles. Values 

exceeding150 mg dl
-1

 are commonly observed. 

Normal blood glucose concentration of most 

reptiles ranges between 60 and 100 mg dl
-1

, but is 

subject to marked physiologic variation [28,29]. 

The results presented here, however, showed that 

the serum glucose concentration in lizards 

collected from Damietta regions (Costal and 

agricultural regions) ranges between 30 and 90 

mg dl
-1

 which seem to be lower than reported 

above. This difference could be related to the 

type of food available in Damietta region.   

Plasma of each of the several orders of the 

Reptilia shows certain trends in osmotic pressure, 

pH, and concentration of sodium, chloride, and 

bicarbonate ions [30]. Total osmolarity, due 

primarily to electrolytes in all reptiles, is 

94 
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relatively high in snakes, lizards, and sea turtles, 

but is low in fresh water turtles. Sodium, 

contributing about 90 per cent of the cations, is 

high in lizards, the normal serum or plasma 

sodium concentration of most birds and reptiles 

ranges between 130 and 160 mEq l
-1

. The normal 

plasma concentration of calcium for most reptiles 

ranges between 8 and 11 mg dl
-1

 and varies with 

species and physiologic status of the reptile and 

most likely other ectotherms. For example, some 

species of tortoises have low blood calcium 

concentrations [i.e. less than 8 mg dl
-1

]. 

Hypocalcemia can occur with dietary calcium 

and vitamin D3 deficiencies, excessive dietary 

phosphorus, alkalosis, hypoalbuminemia, or 

hypoparathyroidism. The variation of seasons 

may effect on the blood calcium concentration 

that can be less than 8 or more 11 mg dl
-1

 [31]. 

 

 

Conclusion 

 

This study focused identifying parasites infecting 

the lizard C. ocellatus in two different regions 

(costal and agricultural) in New Damietta and 

revealed the presence of a single parasite species 

infecting this lizard. Parasite prevalence was high 

during summer and could not be correlated with 

biochemical parameters which might be due to 

the sample size. The increase in parasite 

prevalence in summer could be related to the 

high activity of lizards during this period.    
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 عزبٗانًهخص ان

 

 

 انماطُت نًُطمت ديياطعهٗ سحهيت انذفاٌ  بيٕكًيائيتدراست طفيهيت ٔ
 

 ياسًيٍ يحًذ فؤاد ، أحًذ يسعذ غُيى، ذأشزف انًخٕنٗ سعي، جًال عبذ انزحيى عبذ الله، عبذ انعشيش عبذ انزاسق خضز

 جايعت ديياط -كهيت انعهٕو -لسى عهى انحيٕاٌ 

 

طفيهياث عهٗ  يخُأل ْذا انبحذ دراست انطفيهياث انًٕجٕدة فٗ ايعاء سحهيت انذفاٌ ٔدراست حأريز ْذِ ان

نمذ حى حجًيع انسحانٗ يٍ انًُاطك انساحهيت ٔانشراعيت بًُطمت ديياط فٗ  .انمياساث انبيٕكيًيائيت في انذو

 بُٕع ايعاء سحهيت انذفاٌأسفزث انذراست عٍ إصابت  .عهٗ يذٖ عاييٍ يخخانييٍيخخهفت  فخزاثرلاد 

اَخشار ْذِ  حى حعزيفّ بانطفيهٗ  بارافزيُجٕدٌٔ بهبس ٔلذ حى يعزفت يذٖ يٍ انذيذاٌ انخيطيت ٔاحذ

 -انجهٕكٕس) حزكيش يكَٕاث انذو انًخخهفتانخٗ حطزأ عهٗ انذيذاٌ انخيطيت بالاضافت انٗ ححذيذ انخغيزاث 

 - ييٍالانبيٕ - انذٌْٕ انكهيت -بزٔحيُاث انذُْيت يزحفعت انكزافت ان - انكٕنيسخيزٔل - انذٌْٕ انزلاريت

أٔضحج  .ٔانمياساث انبيٕكًيائيت فٗ انذوانعلالت بيٍ انطفيهي  دراست ٔلذ حى(. انصٕديٕو -انكانسيٕو 

انُخائج عذو ٔجٕد اخخلاف فٗ يعذل اَخشار انطفيهياث بيٍ انسحانٗ انًجًعت يٍ انًُطمت انساحهيت 

درجاث باخخلاف  فيهٗ اَخشار انطانذراست ٔجٕد اخخلاف فٗ يعذل  أظٓزثٔانًُطمت انشراعيت ٔنكٍ 

انذٌْٕ انزلاريت  أٔضحج انُخائج اٌ حزكيشاث كم ئٍ. بانمياساث انبيٕكًيائيت فٗ انذو فيًا يخعهك .انحزارة

كاَج أعهٗ في انسحاني انخي حى جًعٓا يٍ انًُطمت ٔانكٕنيسخيزٔل ٔانكانسيٕو ٔانصٕديٕو ٔانجهٕكٕس 

انذٌْٕ انكهيت ٔالانبيٕييٍ كاَج اعهٗ يزحفعت انكزافت ٔ ٔحيُاث انذُْيتانساحهيت في حيٍ اٌ حزكيشاث انبز

انذراست  علالت ٔاضحت بيٍ انطفيهٗ ٔعذد  ٔنى  حسجم .خٗ حى جًعٓا يٍ انًُطمت انشراعيتفٗ انسحانٗ ان

 .انبيٕكًيائيتيٍ انمياساث 

96 


