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'Ch:rmgcs in the bleod leveis of IIb, RBC, PCV, WBC, gloucose
and serum proteins were delermined in spring, summer and
winter in 16 ewes (8 Darki and 8 Bahmani) and in 8 Baladi
goats. The results indicated that the seasonal wvariation had
significant effect on tha Hb, RBC, PCV, glucose, total serum
proteins and serum albumin Also, there are a significant dif-
terences between breeds in RBC, WBC, PCV and albumin con-
centration, Accordingly significant interactions belween breeds
and season were recorded in Hb and RBC, Minimum variations in
the main hematological parameters due to season of year were
shown in goats indicating its tolerance capacity under subtro-
pical conditions.
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In the newly reclaimed desert areas, the most important problems limiting
expansion of animal production are shortage in both water and green fodders
sources and high environmental temperature. Some common domestic species
such as sheep and goats, as well as certain domestic animals indigenous to
arid regions such as the camel and donkey, have acquired adaptations enabl-
ing them to withstand severe lack of water.

Previous studies on sheep, goats and caltle have indicated that many of
hlood hematological and biochemical components were greatly affected by
genetical and environmental conditions (El-Nouty et al, 1986; Samak ef al.,
1983; Shaffer ef al., 1981 and Jindal, 1980). It is known that the hematolo-
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gical changes which occur in the animals may have an impostant role in ad-
justing the different funciions of animal’'s body to existing  environmental
conditions especially under stressful conditions. ALw}dnmly, the physiclogists
in the tropics are hearchang for blood index or {.Umblﬂdh(}n of indices whieh
might measure the eifects of hypevthezm a on animals, where hyperthermia
condition are common and constant for 6 months of the year. The present
study was thus designed io evaluate the scasenal effeeis on certain blood
parameters in two main breeds of sheep (Barki and Rahmani) and in Egyptian
Baladi goats,

Material and Methods

Sixteen ewes (8 Barki & Rahmani) and 8 Baladi goats belonging to the
Alexandria University Experimenial Station were used to study the cffect
of seasons of the year and breed on their hematological characterislics. The
experiments were started in April 1983 (spring) and were terminated in
February 1984 (winter). All animaly were dry, non pregnant and were 1 to
2 years old at the beginning of the experiment. The animals were individually
confined in semi-opened barns which provided ensugh shade and ventillation
In summer and protection from rain in winler. Water was offered ad Bbifum
to animals throughout the experimental period. Animals were given their
nuiritional requirements (roughage and concentrates) according to Morrison
(1959). The concentrate mixture contained at least 61%, total digesiible
nutrients and 11.5%, digestible pro‘ein. Animals were also provided with
wheat straw during summer and with Berseem (Trifolium alexandrinum,)
during winter and spring as cources of roughages, All animals were free
from diseases and any behovioral abnormalities throughout the experinental
period.

All animals were used during the 3 seasons of the year as specified con-
secutively starting with spring to study the effec: of season of the year and
breed of animals on some hematological parameters. During every season,
the experimental period included a preliminary perviod of 2 weeks, that was
followed by an 6 day pericd during which 8 blood samples were collected
every other day. Blood samples were obtained from the Jugular vein of each
animal in the morning before feeding and drinking Ethylene diamine tetra-
acetic acid (EDTA) was used as anticoagulant, a part of each sample was
left without the anticoagulant 1o obtain serum. Rlood samples were hlaced
immediately on ice until used. Plasma or serum was obtained by cenirifuga-
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tion of Llocd at 860 xg for 20 minutes, and were stored at -20°C untii used
for fur.her analyses,

Whole blood was analyzed shortly after collect for hemoglobin (Ib),
packed ceil volume (PCV), red blood cell counts {#BC) and white blood call
counts (WBC) by the conventional melheds (Hepler, 1966). Blood glucose
concentralion was measured according fo Hyvarinen and Nikklla (1962). Total
serum proteins were determined using the method of Armestrong and Carr
(1964) and albumin concentraticn was determined by the method of Doumas
et ol, 1971, Globulin concentration was calculated by difference between the
fota: proiein and the albumin concentration, then A/G ratio was calculated
Mean corpuscuiar volume (MCV), mean corpuscular hemoglobin (MCH) and
mean cerpuscular hemoglobin concentration (MCHC) were calculated using
the formules proposed by Schalm (1965).

The average maximum and minimum ambient temperature were 29.9 and
7.6°C in spring, 29.1 and 20.7°C in summer and 19.7 and 5.1°C in winter. The
average maximum and minimum relative humidity were 78.0 and 39.99% in
spring, 77.4 and 52.1 in summer and 77.1 and 42.0% in winter.

Data obtained were subjected to statistical anaiyses according {o Snedecor
and Cochran (1973). Split-plot design were used fo test the effects of season,
breed and their interactions on each parameter,

Results and Discussion

Results of the present study indicate that Hb concentrations in the blood
ol sheep and goats were significantly (P <« 0.01) affected by season of the
year. During spring there was a lower concenlration than during summer
and winter (Tables 1 and 3). These findings are in accordance with that re-
ported by Samak et al, (1983) on sheep and with Rowlands et al., (1979)
working on cows., They attributed these changes to an inerease in the oxygen
carrying capacity of the blood during summer accompanied with an increase
in the respiratory rate due to the high ambient temperature., This was con-
firmed by the increase in transferrin or total iron binding capacity (TIBC)
in the sheep during summer (Sykes and Field, 1973). Erythroeyte counts
also were significantly (P < 0.01) affected by season of year, but contrary
to Hb the lower values were recorded during summer and winter. Also PCV
values were significantly affected (P < 0.01) by season and the lower values
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were recorded during summer. These rerults agree with those of Singh (1923),
Samak ef al., (1983) and Shaffer ¢t al, (1981) who found signiticani deereases
in PCV with increase in environmental temperalure. Lee et al. (1981) re-
poried that PCV depression during the hot season was partially attribuied
to a decrease in circulating erythroeyies whizh has heen suggesied ‘o be due
to an increased rate of eryihrocyie desiruciion. Heat strers measurements
asso.laled with depression of PCV and RBCs cuggest that the depression is
1

:

related lo reduction in cellular cuygen requircment to reduce metabolic heat
leac to compensate for elevated envivonmenial heat load.

Calevlated MCV, MCH and MCHC are considerad more relishle hematolo-
gical measurements as induces of heat stress. As shown in Table 1, it is clear
that MCV and MCH values were lower in spring followed by summer then
winter. Lower cell volume or higher plasma volume heips in the increase of
the peripheral evaporative cold mechanism in order {o relief the subject from
greater internal heat load under climatic stress. Guiierrez et al, (i971) and
Raghavan and Mullick (1962) recorded similar observations in cows. In the
present study it is clear thal there are significant (P < 0.01) decreases in
the MCIIC during spring and winter than in surmamer, which are due to re-
duction of RBC counts with the presence of high Hh concentration (Table 1).

No breed differences were observed in Hb values (Tables 1 and 3), How-
ever, it has been found that goats had lower Hb values than sheep (11.47
vs. 11.94 gm%). On the other hand RBC counts were obviously higher in
goals than in both breeds of sheep {10.0 vs. 8.98 X 10¢ Cu mm), although
PCV values were obviously lower (28.69 vs. 32.47%). Accordingly, MCV and
MCH were lower in goats than in both breeds of sheep. More ef al, {1980a)
reported similar differences in PCV value for sheen and goats. The relatively
lower hematocrit values in goats could be due to their larger extracellular
or plasma volume, a characteristic which has been considered advantageous
for living under hot desert conditions (MacFarlane, 1975), It is of interost
to notice that there are a significant (P = (.01) breed X season inferaction
in Hb concentration, Barki ewes were less affected by summer stress than
Rahmani ewes, indicating the adaptability of Barki sheep to hot eondition.
The animals showing minimum changes in Hb concentration during stressful
temperature are considered more adaptable fo hot environment {Pandy and
Roy, 1963). Tetal leucocyte counts did not show significant differences due
to the season of the vear. However highar counts were recorided during
spring and winter than swmmer. Bread offect on leucoeyte counts waz found
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to be significant (I < 0.05). Gosts have higher counts than both breeds
of sheep (9.95 vs. 9.65 X 10" mun*), and Rahmani ewes have bigher coun.s
(P < 0.05) thia Barki ewes. Amariki (1981) and Thomas and Chiboka
(1981) did not find significant biced differences ia iglCotyie counis beaveen
Nigirian goats or sheep. The existing breed ditference in leucocvie counts
in the present study could be attributed mainly to the wide difference in
the genetic make-up of sheep and goats and betweer the two breeds of sheep.

The overall mean of blood glucose level was significantly (P < 0.01)
influenced by season of year. During spring and summer there was a marked
higher glucose concentration than during winter. The difference belveen.
breeds in blood sugar was negligible (Tables 2 and 3). The seasonal changes
in glucose concentration may be due to the change in envircnmental tem-
perature on glucose metabolism which may be considered special imporiance
for productivity of ruminant livestock with their reliance upon gluconeogane-
sis. Sano et al, (1983) showed thal both pool size and turnover rale of biocd
glucose tended to decrease on the 4th and 10¢h days of heal exposurc {30°Cy
in sheep. However, the proportion of glucose that was oxidized relatively
unchanged. Heat produetion decreeased almost paralle! to the blood glucoze
turnover rate. In addition, a strong posilive correlation was found between
production of propionate, a major precurscr of blocd glucose, in the rumen
and entry rate of blood glucose (Elliot, 1980). Production of propicnate may
be increased with increasing concentrate/roughage ratio in the ration, &
situation which oceurs in the summer feeding under our present experimen-
tal eondition. Accordingly, it was expected that the blood glucose level tended
to increase during summer season. The present study also showed that the
serum contained significantly (P « 0.05) high protein levels during spring
and winter than during summer, and such increases are mainly due to the
inerease in albumin since globulin level remained unchanged (Tables 2 and
3). Some workers reported a decrease in serum protein during hot season
(Samak et el, 1983, Hassan et al., 1983), while others reported the opposite
(Guerrini et al, 1982; More et al., 1980a). Such concradicting results may be
attributed to the variation in availability of green fodder in different localities.
In Egypt, winter season is characterized by the ahundance of Berseem, a
green fodder with a high protfein content, while in summer the main souree
of roughage is wheat straw which is poor in profein. In other countries, the
siiuation is reversed since summer is the season in which there is abundance
of green fodder rich in protein. The decline in total protein during summer
may be also duse to the hemodilution effect as water retention increease duy-
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ing summer resuliing in a higher total body water (Taher, 1985). In ad-
dition, blood proteins have a relatively fast tlurnover rate during summer
and seem o be in dypamic eguilibrium with the amine acids pocl. Signi-
fieani brecd differences were observed in albumin concentration, bui not
in toial serum protein, globubn and aibumin/giobulin ratio. Overall serum
albumin was highest in goals {ollowed by Rahmani ewes by Barki ewes
(Table 2). Hassan et al, (1982) reported higher serum protein in Rahman
than Berké sheep. Olher workers, however found insignificant differences
in total serum protein between several breeds of sheep (Singh el ol, 1982;
More et al., 1986a).

It was clear from the present work that goats responded to changes in
environmental condition differently from sheep. Since the magnitude of
hematological changes, mainly in Hb, PCV and WBC, in goats were less with
the rise of air temperature in comparison to sheep. Additionally the total
leucocyte counts was relatively higher in goats than in sheep which may
reflect the adaptability of goats to the adverse conditions of the subtropical
areas. '
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