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ABSTRACT 
The red blood cell count, packed cell volume, haemoglobin content and the level of blood glucose 
of the lizard, Uromastyx aegyptius were measured during summer and winter periods. During 
hibernation, the studied  blood  parameters were decreased by at  least    33 %. The gonadal 
indices also varied considerably during hibernation and activity periods, reaching maximum 
values in summer. The onset of winter induces gonadal regression, reduced testis size, fewer eggs 
in ovaries and decreased numbers of large oocytes.  
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INTRODUCTION  
 
In reading much of the literature about hibernation one gets the impression that ectotherms 
become dormant in winter simply because they are unable to maintain normal metabolic rates 
at reduced ambient temperatures occurring at that time of year (El-Masry & Hussein 2001). 
The utilization of endogenous energy reserves by reptiles under hibernation conditions has 
received little attention despite the fact that these reserves in certain reptiles undergo 
pronounced changes throughout the year (Gillett & Dacruz 1981 and Said & Hussein 1992). 
A number of ecologists have investigated lizard reproductive cycles, but until quite recently, 
relatively little has been written about reproductive activity during hibernation and activity 
periods (El-Ghazaly et al. 1987a;  Said & Hussein 1992; Madkour et al. 1999). 
      On the other hand, there is little information about the effect of hibernation and/or natural 
hypothermia on the haematology of lizards, in addition to the conditions at which reptiles 
frequently exhibit marked seasonal fluctuations in their various blood constituents. 
      The purpose of this study is to show that hibernation is a rather complex phenomenon in 
the agamid lizard, Uromastyx aegyptius. It presents information dealing with gonadal activity 
and discusses one ecological phenomenon that tends to modify that activity. To do this, we 
investigated variations in red blood cell counts, packed cell volumes, haemoglobin contents 
and blood glucose levels. Such blood components give a measure of the state of reproductive 
activity and other physiological activities of the animal.      
 
MATERIALS AND METHODS   
 
Adult male and female Uromastyx aegyptius  were collected from different locations in the 
Burg El-Arab desert region, 50 kilometer west of Alexandria, Egypt. Lizards were captured  
twice in the year, in the active season (July, 1999) and during  hibernation (January, 2000). 
Ten animals (5 males and 5 females) during summer and ten animals (5 males and 5 females) 
during winter (snout-vent length: 180 –220 mm; tail: 80–130mm; total length: 265-340 mm; 
mass : 257–270 gm.) were kept in a large terrarium with 30 cm depth of sand in the 
laboratory. The animals were decapitated  with a sharp blade and blood was collected into 
heparinized tubes. Red blood cells were counted by the classical method using a Thoma 
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haemocytometer. Blood haemoglobin was estimated using a Sahli haemometer. The packed 
cell volume was determined in microhaematocrit tubes. Blood glucose levels were determined 
according to the method of Hjelm & DeVerdier  (cited in Varley 1963). 
     The results obtained were statistically analyzed statistically according to the method of 
Parker (1979). Main effects of season and sex different parameters were analyzed by two- 
way ANOVA. P< 0.01 was taken as the level of significance. 
     Animals were dissected for the gonadal activity studies. The left testes and left ovaries 
were extracted from all animals and immediately fixed in Bouin’s solution, dehydrated in 
series of alcohol, and embedded in paraffin wax. They were serially sectioned at 5µ, stained 
with Ehrlich’s acid alum haematoxylin and counter stained with eosin. A number of 
measurements were taken, including testis volume, testis diameter, seminiferous tubule 
diameter, number of eggs in the ovary, number of large oocytes and the diameter of large 
oocytes. All measurements were made by using an ocular micrometer (20 mm diameter, 10 
mm divisions into 200 parts). 
                                      
RESULTS  
 
The blood constituents of Uromastyx aegyptius during winter hibernation and summer 
activity (Table 1) revealed marked variation in all investigated parameters. There were 
significant decreases in red blood cells, haematocrit percentage, haemoglobin content and 
glucose level of the blood in winter, significantly more in females than males (P  < 0.01). 
Testis size of males, varied considerably during hibernation and activity seasons. In winter, 
lizards remain sequestered in their burrows and become dormant because they are unable to 
maintain normal metabolic rates at the reduced ambient temperatures occurring at that time of 
the year. In this period, the testes were much smaller than in summer (Table 2). Specimens 
sacrificed in summer had larger tubule diameters (Table 2, Fig. 1). The walls of the tubules 
consisted of larger cell layers and all spermatogenic stages were clearly represented, and the 
beginnings of spermatozoon formation were also observed (Fig. 1). The seminiferous tubules 
were completely inactive (Table 2, Figs.1 & 2). Their lumina were small and virtually filled 
with numerous layers of spermatids in all stages of maturation, although earlier stages 
predominated, and the interstitial space was filled with interstitial cells (Fig. 2). Specimens 
sacrificed in summer had larger tubule diameters (Table, Fig. 1).  
In females, the egg characteristics in the ovaries are shown in Table 2. There were a great 
number of small oocytes and complete gonadal regression in winter (Fig. 3), but in summer 
the number of eggs in the ovary as well as number and diameter of large oocytes were 
increased and enlarged eggs were present in the ovaries (Fig. 4).  

Fig. 1: T.S. in the testis of the adult lizard, 
Uromastyx aegyptius during the activity 
period. The  seminiferous tubule lumina are 
filled with mature spermatozoa (S). X= 300. 
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Fig.2: T.S. in the testis of the adult lizard, Uromastyx
aegyptius during the hibernating period. Seminiferous
tublules with large luminae (L), empty from any spermatozoa
and metamorphosing spermatids (SP) only is present. Note
interstitial space is filled with interstitial cells (I.C). X= 300.
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Fig.4: T. S. in the ovary of the adult lizard U. 
aegyptius during the hibernating period showing 
an increase in number of small oocytes. X= 300. 

Fig. 3: T.S. in the ovary of the adult lizard U. 
aegyptius during the activity period showing an 
increase in number of large oocytes. X300. 

Table 1: Variations in some blood parameters of Uromastyx aegyptius during winter hibernation and summer 
activity seasons. Data are expressed as mean ± S.E. of  five animals; Anova test: Between species (df=1, F=3.22, 
P<0.01); between seasons (df=1, F=5.44, P<0.01). 

Season 
Parameter Sex Summer Winter Changes 

Changes calculated 
as percentage of the 
summer value (%) 

Erythrocytes/ mm3  
Male 
Female 

 
1,489,281 ± 51.12 
1,225.196 ± 46.40 

912.275 ± 71.70 
866.146 ± 66.12 

-577.006 
-359.056 

-38.74 
-29.31 

Packed cell volume (%) Male 
Female 

32.02 ± 1.77 
30.46 ± 0.64 
 

21.12 ± 1.96 
20.67 ± 1.05 

-10.90 
-9.79 -34.04 

-32.14 

Haemoglobin (g/100 ml)
 

 

Male 
Female 

11.55 ± 0.31 
10.62 ± 0.64 
 

7.76 ± 0.46 
6.84 ± 0.39 

-3.79 
-3.78

 -32.81 
-35.59

 

Glucose (mg/100 ml) 

 

Male 
Female 

84.23 ± 5.26 
72.16 ± 4.97 

39.66 ± 3.69 
39.47 ± 3.10 

-44.57 
-35.69 

-52.91 
-49.46 

 
Table 2: Changes in gonadal indices of Uromastyx  aegyptius  during hibernation and activity periods. Data are 
expressed as mean ± S.E. of five animals.  

Season 
Measurements Summer Winter Changes 

Changes calculated 
as percentage of the 
summer value (%) 

Testis volume (mm3x103) 
Testis diameter (µ) 
Seminiferous tubule diameter (µ) 
Number of eggs in the ovary 
Number of large oocytes 
Diameter of large oocytes (µ) 

9.9 ± 0.26 
1217 ± 6.55 
195.2 ± 0.12 
49.8 ± 2.12 
30.3 ± 1.12 
9.2 ± 0.96 

6.3 ± 0.11 
844    ± 7.17 
145.3 ± 0.35 
32.7 ± 2.77 
12.2 ± 1.43 
5.1 ± 0.35 

-3.6 
-373 
-49.9 
-17.1 
-18.1 
-4.1 

-36.36 
-30.65 
-25.56 
-34.33 
-59.74 
-44.57 

 
DISCUSSION  
The present results showed a decrease in the number of erythrocytes, haematocrit value, 
haemoglobin content and blood glucose content of Uromastyx aegyptius during winter. An 
animal in hibernation can not maintain itself in an active condition, so a decline in these 
parameters seems logical. Since its oxygen demands become very low (El-Masry & Hussein 
2001).  Our results are in agreement with those of Maclean et al. (1975) who have reported 
that the number of erythrocytes, haematocrit value and the haemoglobin content were related 
to the habit of the animal, being low in comparatively sluggish forms and high in active ones. 
They also added that at low temperatures, the metabolic rate and energy turnover in reptiles 
are low, since all physiological processes are slow down. It was also noticed that as the 
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temperature increases, the physiological processes such as metabolic rate and energy turnover 
are increase in proportion to the oxygen consumption (Taha  et al. 1986; Hussein & Said 
1991). 

The present findings contradict those reported for other reptilian species such as 
snakes (Carmichael & Petcher 1945) and turtles (Hutton & Goodnight 1957) where increases 
in the number of erythrocytes and haemoglobin content during hibernation were reported. On 
the other hand, Hutton (1960) reported that the haematocrit value of the red-eared turtle did 
not show any consistent seasonal variation. A great decrease in blood sugar content of the 
experimental animal U. aegyptius during the winter season, as in other findings (Otis 1973; 
Taha et al. 1986). In winter, hypoglycaemia has been shown to occur in alligators (Coulson & 
Hernandez 1953), in lizards (Khalil & Yanni 1959) and in snakes  (Al–Badry & Nuzhy 1983), 
which  may be responsible for the depression of activities in the nervous system during 
hibernation (Haggag et al. 1966). Thus, a fall in blood sugar level seems to be a common 
feature of hibernation where the activities of the body are lowered. A significant decrease in 
all blood parameters of females as compared to that of males was noticed throughout 
hibernation and activity periods. This might be attributed to the differences in requirements of 
nutritional elements and physiological needs of both sexes in converting assimilated calories 
into production (Smith 1976). 
     As for gonadal activity U. aegyptius, the pattern of  change during activity and hibernation 
appears to follow that of Anolis carolinensis (Fox 1958), Sceloporus orcutti (Mayhew 1963), 
Urosaurus ornatus (Asplund & Low 1964), Chalcides ocellatus (El-Ghazaly et al. 1987 a), 
and Scincus officinalis (Said & Hussein 1992). Winter induces gonadal regression 
characterized by reduced testis size, fewer eggs in the ovaries and decreased number of large 
oocytes. However, the type of seasonal change in U. aegyptius differs considerably from that 
found in many species of lizards so far. For example, Sceloporus undulates (Altland, 1941), 
Sceloporus occidentalis (Wilhoft & Quay 1961) and Uta  stansburiana  (Asplund & Lowe 
1964) emerge from hibernation with testes and ovaries almost at maximum size. The gonads 
of these species become greatly reduced in size during summer season, followed by 
tremendous increase again just before hibernation. These pattern were not found in U. 
aegyptius. The blood parameters can be correlated with reduced metabolic rates and less 
oxygen demand during hibernation, a condition that probably leads to a low rate of 
erythropoiesis. In this respect, similar conclusions were reported for different reptilian species 
during winter (Haggag et al. 1966; Maclean et al. 1975;  Hussein & Said 1991;  Bashandy et 
al. 1996).  

On the other hand, the annual reproductive cycles in temperate zone squamate reptiles 
appear to be controlled by environmental stimuli with temperature as playing the major role. 
The majority of studies on the environmental control of the sexual cycles of squamate reptiles 
have been done on lizards and snakes (Hawley & Aleksiuk 1976; Pearson et al. 1976; El-
Ghazaly et al. 1987b).  According to their conclusions, exposure of individuals to low 
temperatures prevents completion of spermatogenesis and oogenesis while exposure to high 
temperature permits or stimulates complete gametogenesis. It could be argued that in such 
desert environment, it is starvation that inhibits testicular recrudescence and ovarian 
development, since individuals would not possess enough energy to maintain gametogenesis 
as well as other bodily functions. 
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  الملخص العربى

  إختلاف بعض المعايير الدموية والدلالات المنسلية فى الضب المصرى أثناء فترات النشاط والبيات الشتوى
  حسين خميس حسين    - قمر محمد سعيد 

   مصر- جامعة الإسكندرية – كلية التربية –قسم العلوم البيولوجية والجيولوجية 
   مصر– جامعة الإسكندرية – كلية العلوم –قسم علم الحيوان 

تم فى هذا البحث دراسة بعض التغيرات الفسيولوجية المصاحبة لظاهرة البيات الشتوى فى الضب المصـرى وتشـمل                  
ظا فى جميع القياسات الدمويـة       قياس بعض المعايير الدموية والدلالات المنسلية وقد سجلت نتائج البحث انخفاضا ملحو           

خلال موسم البيات الشتوى عنه فى فترة نشاط الحيوان، حيث يتميز موسم البيات بعدم وجود الطعام والسـكون التـام                    
أما بالنسبة للدلالات المنسلية ،  فقد أوضحت النتائج اختلافات واضحة فى نشاط الخصية والمبـيض خـلال                   . للحيوان

النشاط فقد تميز البيات الشتوى باضمحلال الخصية ونقص حجمها فـى الـذكور وقلـة عـدد                 فترتى البيات الشتوى و   
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البويضات وبخاصة البويضات الكبيرة فى مبايض الإناث مما يوضح قدرة الحيوان على التكيف داخليـا تبعـا لتغيـر                   
 . العوامل البيئية الخارجية خلال فترتي النشاط والبيات الشتوي
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