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SUMMARY

The present paper gives the base-line data on the blood picture
of various sexes and age groups of commensal, domestic and field
rodents in Egypt.

According to the haemopoetic activity of these animals based
on descending values of haemoglobin percentages, eryrthoplastid
and leucocytic counts, and ascending values of bleeding, coagula-
tion and prothrombin times, these animals might be arranged in
the following order :

Rattus norvegicus, R. r. alexandrinus, Acomys cahirum, R. r.
JSrugivorus, and Arvicanthis niloticus.

All of them showed high lymphocytic count. followed by neutro-
phils, monocytes, eosinophils and finally basophils.

It was concluded that animals feeding essentially on protein
diets such as R. norvegicus, Ac. cahirinus and R. r. alexandrinus
tended to show pronounced haemopoetic activity and more coa-
gulability than the remaining rats which feed on less protein diets.

Variations due to age and sex of these animals were also re-
cor ded.

INTRODUCTION

Review of the available literature denotes that basic hacmatolcgic data
for demestic, comme nsal and fic Id rode nts in Egyot and probably other parts
of the world are lacking. The reed for such data is essential for further
biological and toxicological studies of these animals.” So the nced for the
Present work was quite evident.
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MATERIAL AND METHODS

Differe nt sexes, age, weight groups of the Norway rat Rattus norvegicus
Berkenhout (213 animals), the grey-bellied rat R. r. alexandrinus Geoffory
(260 animals), the w hite-bellied-ratR. r. frugivorous Ranfine sque (320 animals),
the grass rat Arvicanthis niloticus Desmarest (152 animals) and the Cairo spiny
mouse Accmys cahirinus E. Geoffory and St. Hillaire (204 animals) were
included in the present study.

Bleeding time and Coagulaticn time tests :

DUKES technique, quoted by BRITTON (1963) was adopted but the
lightly anaesthetized animal was pricked sharply with a syrings needle (Nc.
11) in the muzzle’s area. The oozing blood was consequently blotted untif
bl.eding stopped and the bleeding time in seconds was recorded. Also coag-
ulation time using @ dry microscopic slide was recorded.

Collection of blood for other tests :

The axillary veins of the anaesthztised animal were severed with a sharp
surgical scissors. For haemoglobia test and differential leucocytic count,
uncitrated blood was used. Wintrobed blood (WINTROBE, quoted by
BRITTON, 1963), on the other hand, was used for prothrombia test, total
count and platelets count. TFhe minimum required amounts of blood to
be added to 0.5 ml. of Wintrobe’s solution were determined before hand
as 5.0 ml for the white bellied rat and the grass rat, 4.5 ml. for the
greybellied rat and the spiny mouse and 4.0 ml for the Norway rat.
To overcome the difficulty of obtaining sufficient amouats of blood from
the spiny mouse aad young rats, one half volume of blood and Wintrobe’s
solution was used.

Other tests :

The acid haematin technique of SAHLI was adopted ia haemoglobin
test. In differential leucoytic count the white blood corpuscles were counted
in thin blood films stained with Leishman’s stain (BRITTON, 1963 and SEI-
VERD, 1964).

To perform the prothrombin test, the Wintrobed blood was ceatrifuged
(3000 rpm) for 10 minutes. The testwas either done immediately, or in case
of delay, the plasma was preserved in a refrigerator for not more than 4 hrs.
(SEIVERD, 1964). As the temperature of rat has been reported to be 37.5¢
C and that of mouse to be 37.4% the tests were performed at these particular
temperatures. (QUICK et al. 1935 MENTIGEL, 1952, MONTIGEL and
PULVER 1952, and MONTIGEL, 1959).

The improved Neubour (CLEY. ADAMS-Inc. N. Y.) was used for total
erythrocyticcount in millio n/mm?, total leucocytic count in thousand[mgn’
and thrombocytic count in thousand/mm®. The red cells erythroplastids

Assiat Vat, Me4, J. Vol. 3 No. 5 1976.
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;and white cells diluting fludies were quoted from BRITON (1963) and SEI-
VERD (1946), while REES and ECHER (1923) fluid was used as diluent to

platelets. The techniques given by BRITTON (1963) and SEIVERD (1964)
were followed.

RESULTS AND DISCUSSION

The results of this study are summarized in Table 1. Species variation :

The Norway rat ranked first in its erythrocytic count, hoemoglobin content
-and leucocytic count and presented the shortest bleeding, coagulation and prot-
hrombin times. This indicates marked haemopoietic activity of thisrat which
might be correlated with its feeding habits, being more cannibalist, omnivor-
ousandprefersdietrichinprotein andfats. Next came the Cairo spiny mouse
:and the grey-bellied rat, both being domestic, living inintimate asscciation
with man, feeding on relatively nutrious human diet. Therealter came

the commensal white-bellied rat and the grass rat which are essentially
‘vegeterians. ‘

Study of the differential leucocytic count points out to marked similarity
‘between the large species and genera, viz. Rattus norvegicus, R. r. alexandsinus,
R. r. frugivorus and Arvicanthis niloticus. They differed from the samller spe-
cies Acomys cahirinus which showed a comparatively higher lymphocytic but
lower neutrophil count.

Comparing the blood picture of the wild Norway rat, R. norvegicus with
that of th albino rat R. norvegicus albus as demonstrated by CRESKOFEF
et al.(1949), FERRIS and GRIFFITH (1962) SCHERMER (1967) and ARC-
HER (1970) the wild species showed a higher le ucocytic count, propably assoce
iated with more intensive exposure to infectious agents in nature than under
laboratory conditions. The wild species exhibited more marked clotting mech-
anism as evidenced by shorter coagulation prothrombin and bleeding times.

This might refer to a better defensive mechanism for protection of the wild
species.

On the other hand the cell count, haemoglobin percentage and white cell
counttended to be somewhatlower in case of the spiny mouse when as compared
to the laboratory white mouse as reported by SCHERMER (1967). Besides
dymphocytic count showed a tendency of increase w hereas neutrophils showed
atendency of decrease in case of the spiny mouse as compared with the white

mouse. Moreover, the spiny mouse exhibited more rapidly clotting mechan-
ism compared with the white mouse.

Sex variation :

From the table no striking difference was observed between the blood
Ppictures of various sexes of mature rats, thought there was tendency of some
increase in the red cell count and haemoglobin content of mature males, The
clotting machanism was faster among mature males, probably as they are more

.Assiut Vet. Med, J. Vol. 3 No. 5 1976.
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aggressive and liable to mor hazards in nature. Exceptionally, the old group
of mature females showed the shortest coagulation and prothrombin times,
‘in agreement with other workers investigating the white albino rate.g. COT-
«CHIN and ROE (1967).

On the contrary the spiny mouse exhibited a reversal trend, females
showed a slightincrease in their blood counts and faster clotting in consiste nce
‘with KLIENEBERGER (1972) quoted by SCHERMER (1967).

Age variation :

The results show that the haemoglobin conte nt of immature ratswas rel-
ativelylow. Ttindreased granduallywith the increase of age to reach its max-
imum value in the early mature group of rats.  Thereafter, it dropped toreach
-a low levelintheold mature group,which was still comparatively higher than
that of the immature group. Thistrend agreeswith the findings of CROSK-
OFF et al. (1949), FERRI GRIFFITH (1962)., SCHERMER- (1967) CCATC-
HIN and ROE (1967) and OGHARLIS River Laboratroy Breeding of small
animals (ANONYMOUS, 1971 and 1972).

The lymphocytes exhibitedlow countin the newly bornrats.and increased
gradually to reachapeak in the late immature group, then diminishing gadually
withfurther increase of age but stillremaining atrelatively high level compared
‘with the newly born rat. The neutrophil followed a reversal pattern. The
remaining categories of granulocytes showed the highest count in the newly
bornrats which then persistently dropped, gradually in case of monocytes
and abrubtlyin case of e osinop hils ad basop hils with increase of the animal’s
-age. However, CRESKOFF ¢/ at.(1949) CATCHIN and ROE (1967) repor-
ted also differential count variation with age progress of rats.

The cairo spiny mouse showed a similar trend of haemoglobin percentage,
ted cell count and leukocytic aount to thatof rats, but withdelayed peak oc-
-curing mostly in the medium mature rats. The lymphocytes showed a trend

of increase to reach a peak in the early mature animals. Thereafterer, it

‘showed little reduction with ups and downs. The neutrop hils showed a gradual
increa.e in countwith the increase of age or weight to the lowest values in the
early mature, then rose up withincrease of weight showing some fluctuation
of a relativly highlevel. The remaining groups of granulocytes showed the
same trend of gradual decrease in case of monocytes and sudden decrease
in case of eosoinphils and basophils.

The hlceding time showed a marked increase with age progress. The
coagulation time and prothrombin time were the longest in the newly bora
rats, decreased gradually to a moderatelevel in the early mature groups, then
Tose up to show another peak in the medium mature groups, thereafter dropped
gradually to attain the shortesttime in the €lder groups particularly in females.

Assint Vet. Med. J, Vol, 3 No.5 1976
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_ This trend c!early indicates marked ability for coagulation in the elder:
group rats and migce, w hereas this capacity isrelatively diminishe d in the me=
dium age which isprobably correlated withbreeding activity and reprodugtive
ability. However, these haematolcgical variations associated with age:

might be of value to explain differences of susceptibility of animals to the effe ct
of toxicants particularly anticcagulant rcdenticides ncw in curre nt use.
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