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PHYSIOLOGICAL RESPONSES TO CLIMATIC CHANGES IN
RAHMANI, IMPORTED FINN RAMS AND THEIR HALF SIBS BORN
TO RAAHMANI RECIPIENT IN EGYPT

T.H. Shalaby, 0O.Salama and G. Solouma

Animal Production Research Institute, Ministry of Agriculture and Land Reclimation,
Dokki, Cairo, Egypt.

SUMMARY

Ten imported Finnish Landrace (FF) ram lambs, their half sibs (n=9) born to local
Rahmani recipient ewes (FE) and a group of Rahmani ( R) ram lambs (n=0} were
utilized to study the physiological responses to the prevailing subtropical
environmental conditions. For most traits the results indicated that both seasonal and
breed differences were significant (P<0.01). Both Finn breed groups, FF and FE ram
lambs, seemed to be less tolerant to the subtropical environmental conditions than R
as evident by marked increases in body temperature, respiration rate and a marked
decrease in T3 and T4 levels. No marked differences were found between FF and FE
groups, implying no differences in physiological responses due to recipient breed. It
is recommended that proper and careful attention should be paid to the housing
physical parameter when raising exotic temperate sheep breeds.
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INTRODUCTION

Finnish landrace sheep has been used in intensive breeding (crossing) program in
Egypt to increase lamb production from subtropical local breeds. Through this
program, embryo transfer technique has been used to supported and accelerate the
number of pure Finn sheep production needed for such program. In order to assess
the adaptability of Finn sheep to the prevailing environmental condition, an erlier
study showed that Finn ewes imported to Egypt were less tolerant to suptropical
environmental conditions compared to their half sibs raised in their home land,
Finland (Aboul-Ela et al., 1887). The purpose of the present study was to examine
the physiological responses of the imported Finn ram-lambs to the prevailing
subtropical climatic conditions compared with their half sibs born in Egypt through an
embryo transfer and ‘to know if there would be any immunological ground for these
physiological responses,

MATERIALS AND METHODS

A group of 10 Finnish landrace ram-lambs (FF) were imported from Finland to
Egypt , about 4 months prior to the start of this study, while another group (9 ram-
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lambs) of their half sibs (FE) were born in Egypt through embryo transfer (ET)
program. Embryos were produced in Finland and transplanted in recipient Rahmani,
local breed of sheep, synchronized to match the embryo's stage In addition, a group
of 9 Rhahmani ram-lambs (R) of the same age were included in the study for
comparison.

The three groups were raised at Fi-Karada experimental farm, located at latitude
30" 24" N and longitude 30° 18' E The animals were housed indoors in a semi-
shaded open pen ( roofed with ashestos slabs with six meters high in the middle)
and were fed on dry feed composed of concentrate mixture plus clover hay during
summer to cover their requirements, During winter, green fodder (clover) was
available ad libitum.

Rectal temperature (RT), skin temperature (ST), wool surface temperature (WT)
and respiration rate (RR) were measured at 0800 and 1400h by-weekly on two
successive days during January and February in winter and August and September in
Summer.

Blood samples were taken by vacutainer from the Jugular vein on the days of
measurements.  Whole blood was centrifiuged at 3000 rpm for 25 minutes and
plasma stored frozen, Thiiodothyronine (T3) and lhyroxine(T4}were measured in
plasma by solid phase radioimmunoassay (RIA) using Coat - A-Count kits produced
by Diagnostic Products Cerporation (LA, CA, USA). Micro-meteorological data were
recorded at the times of measurements.

Ambient air temperature (AT) at 08 00 and 14 00h averaged 26.4 and 31.8°C in
summer and 13.3 and 16.3°C in winter, respectively. The corresponding values of
relative humidity (RH) averaged 76.5 and 58.5% in summer, 84.5 and 71.5% in
winter, respectively. The maximum and minimum AT averaged 32.5 and 16.5°C in
summer and 20.2 and 8.3°C in winter, respectively,

Data obtained were analyzed using SAS program (SAS, 1082), General Linear
Model procedure (GLM) as repeated measurements analysis of variance.

RESULTS AND DISCUSSION

Effect of season and time of day

In almost all studied traits, there was common trend of larger differences between
measurements recorded during winter and those recorded during summer (Table 1),
In general these changes were consistently followed the seasonal changes in AT

In order to compare the various physiological criteria in their magnitude of changes
during summer in proportion to those of winter, these changes were expressed in
terms of percentage (Table 2). The lowest magnitude of changes was that of RT
which did not exceed 0.8%. This is expected as the animal acts by various means to
keep its core temperature stable 7o achieve such stability, dissipation of surplus
heat increases along with a decrease in heat production. The increase in heat loss
via body surface |s reflected by the increase in ST particularly during summer, The
magnitude of changes during summer compared with that during winter (9.3-15 3%)
was, however less than that of RR (24.4-71.1%) indicating that RR were maore
sensitive to the seasonal changes in AT, The present findings are in agreement with
previous findings reported by Hafez et af ( 1956) Shalaby ( 1985); Ibrahim (1994)
and Abdalla et af, (1993),
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Table 2. The differences in various physiological traits between summer and winter
seasons (S-W) expressed as % of values measured in winter .

Traits Rahmani (R) Finn. (F) Finn_(E)
dif. % dif, % dif %
0.800 h
RT - 0.1 - 03 0.1 0.3 0.0 0.0
ST 52 15.3 34 10.1 3.2 95
WT 13.0 65.7 16.0 90.9 16.1 931
RR 6.1 24.4 228 65.3 236 69 2
Ty 56 6.0 03 03 - 22 - 25
Ty 1.3 28.9 - 1.0 182 - 05 - 98
1400 h
RT 0.1 0.3 03 0.8 0.3 0.8
8T 2.9 8.4 39 11.4 A 9.3
WT 14,0 65.1 14.7 69.0 152 734
RR 18.6 69.4 31.0 71.1 296 67.0
Ta -10.4 -10.4 -45.0 -389 -287 -26.0
T4 - 0.1 - R - 18 -305 - 6.1 -25.8

The larger magnitude of changes in WT compared with that of ST (Table 2) may be
attributed to exposure to the adjacent ambient air, which seems to be a result of the
direct effect of air temperature. Kibler et al. (1970) reported that, although deep body
temperature may remain constant, peripheral temperature will rise or fall with varying
environmental temperature.

Thyroid hormones are known to play an important role in adjustment of mammals
to environmental changes Tri-iodothyronine is concerning more with thermogenesis
where thyroxine is concerned more with general metabolic activity (Mathanielsz,
1975), The high ambient temperature has a direct effect on plasma T4 and this effect
is initiated at the hypcothalamus tevel (Valtoata et al, 1982). On the other hand,
exposure to cold increased T3 level (Kennedy ot al, 1977 and El-Nouty et al., 1978),
The results presented in Tables (2 and 3) indicated that T4 level was about 11-39%
lower in the hottest periods (at 1400h in summer) while it was increased to about 3-
24% at the coolest period (08 00h in winter). On the other hand, the corresponding
degree of changes in T4 was lower (1.7-30.5 %). The same trend was observed in a
previous studies carried out in Egypt on Ossimi and Rahmani subtropical sheep
breeds (Shalaby, 1985) and on Finnish landrace ewes imported to Egypt (Abou-Ela
et al, 1987). The results of Yousef and Johnson (1966) indicated that both lower and
higher environmental temperature have significant effect on the various parameters
of thyroid activities. They suggested that the hypothalamus is thermo-sensitive in its
regulation of TSH secretion and based on the analysis of topographical localization of
body temperature controlling and thyroid controlling regions in hypothalamus.

The larger differences in AT between 0800 and 1400h in summer (23.5%) than in
winter (15.4%) was reflected in the changes observed in all the physiolegical traits
studied (Table 3). , Among the three measurements of body temperature, WT was the
most affected by time of day, thus showing its protective function for sheep body
temperature. The present findings are in agreement with those found by Khalil
(1980). Furthermore, Shalaby (1985) found that the correlation between AT and the
measurements of body temperature was strongest with WT followed by ST and RT.
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in the present study, during the hot season RR was the trait most affected by time of
day and RT was the least affected. It has been reporied that during the hot season,
RR was the most affected trait by time of the day and this may be due fo that the
peripheral sensory receptors are stimulated by heat to cause panting in sheep (Bligh,
1959). Moreover, Symington (1860) reported that the respiratory evaporation was the
principle thermolytic process and the rate of respiration was sensitive indicator of
thermal stress in sheep.

Table 3. The differences in various physiological traits between the two times (1400 -
0800h) expressed as percentage to values measured at 0800h,

Traits Rahmani (R) Finn. (F) Finn. (E)

dif. % dif. Y% dif. %
Summer
RT 0.7 1.8 03 08 0.3 0.8
ST 1.3 36 09 24 0.8 22
WT 2.7 82 2.4 74 2.5 7.5
RR 14.3 46 0 18.7 289 16.3 282
Ta -13.1 -132 -26.4 -272 - 51 - 59
Ty - 01 -17.2 - 04 - 89 - 0.0 0.0
AT 54 205
RH 18.0 23:5
Winter
RT 0.5 1.3 0.1 03 0.0 0.0
ST 0.6 1.8 0.4 1.2 0.8 2.4
WT 1.7 8.5 3.7 21.0 3.4 19.7
RR 1.8 T2 85 243 0.2 299
Ty 29 3.1 18.9 19.5 21.4 24.0
T4 03 6.7 0.4 7:3 2 [ 216
AT 3.0 226
RH 13.0 15.4

Breed differences

The results of the present study revealed that Finn rams seems to be less tolerant
to heat than Rahmani ram lambs. This was evident from the larger increase in RT
and RR in Finn rams with the rise in AT, The increase in these two traits may be
explained on the basis that heat dissipation rate from the body surface was less than
the rate of heat production, particularly under hot conditions, which resulted in an
increase in core body temperature. Elevation of core body temperature stimulates
the mechanism of heat dissipation by increasing heat transfer from core to surface by
vasodilatation in skin and increase of blood flow to surface (Shalaby, 1885} This was
reflected by an increase in ST. Furthermore since the water vaporization from the
respiratory tract is the main avenue for cooling the body in sheep (Symington, 1960;
Hales and Brown,1974; Johnson, 1976 and Shalaby, 1985) thus the higher heat load
in FF and FE, indicated by higher RT, resulted in increase in its RR compared to R.

In the present study, Finnsheep showed slightly higher concentration of T3 and T4
during winter The breed differences in thyroid hormones were more proncunced at
14 00h than at 08 0O0h. This was indicated by larger decline in T3 level at 1400h in
summer ( 387% in FF and 26.0% in FE compared to 10.4% in R) The
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corresponding magnitude of changes in T4 were 30.5, 26.8 and 1.7% In the three
breed groups, respectively. Marked breed variation in different physiological
responses have been reported between temperate and subtropical breeds of sheep
(Diwivedi, 1976, Degen, 1977: El-Sheikh ef af., 1981; Shalaby, 1985:Fawzy, 19886,
Aboul-Ela et al., 1987 and Ibrahim, 1994).

The result obtained showed that Finn rams produced in Egypt by the means of
embryo transplants did not differ significantly in their physiological responses than
their half sibs born in their homeland (Finland) y

It could be concluded from the results of the study that animals produced through
embryo transfer did not differ significantly in their physiclogical responses to
subtropical environment when compared with those imported alive. The maternal
effect due to the breed of the recipient ewes did not show marked effect on the
subsequence born lambs. However, in view of the magnitude of changes in
physiological responses to the subtropical climatic condition it would be highly
recommended that proper and careful attention should paid to the housing physical
parameters for exotic temperate breeds, to bring the climatic burden to minimal
values and maintain a longer life time productivity.
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