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TO FIND OUT the effect of heat stress on body fluids
and heat tolerunce coefficient a group of 6 white Giza
bucks and a similar group of 6 bouscat bucks were sub-
jected to incresse ambient temperature from 16¢C  with
686%, R.H. to 35°C with 65% RH. BW, T.BW. and
W.T.R. inereased while T.B.S. and biological half life of
the tritiated water (T 1/2) decreased under heat stress.
Heat tolerance coefficient was higher for the native white
(za (76.569) than for bouscat (67.53%) bucks rabhits

tabbits production is affected by the strong challenge of aridity,
intense heat load and water loss. Water loss is influenced by the
seeumulated heat which must be dissipated to keep the animal with-
in the thermonentral zone. Determination of water exchange be-
{ween an animal and its environment became available with tritum
as reported by Pace et al. (1947) and Richmond et al. (1962). Daily
water turnover rate (WT.R.) may reflect the range of the meta-
bolic adaptation and may be used as an index for an estimation
of daily water requirement. The present work was planned to study
ihe effect of high ambient temperature as a stress factor on body
fluids and heat tolerance coefficient of native white Giza and
hnuseat bucks rabbits,

Material an d Methods

Animais and management

Two groups of 6 bucks each aged about 4 months were used
one group was white Giza rabbits and the other group was bous-
cat strain purchased from a private farm, Sharkia governorate
Igvpt. Tn one room all the rabbits were housed separately in cages
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for an adaptation period of 7 days. Clean water was provided and
the rabbits were fed ad libitum on a well balanced ration (18.1%
protein and 15% crude fibres). The rabbits received light dark
cyeles of 14 hr light followed by 10 hr dark throughout the experi-
mental period. The two groups were treated under the same
managerial and hygienic conditions.

Trewlments

The rabbits were subjected to two successive treatments, the
first was mild heat exposure where ambient temperature was kept
constant at 16°C and 65%, relative humidity for 8 hr daily. Animals
were allowed 3 days to adapt to this treatment. The rabbits were
fasted 18 hr weighed and one blood sample was withdrawn from
cech buck as a background. Tritiated water was injected with
a TOH dose of 1 ml containing 0.1 m Ci per Kg live body weight.
Further blood samples were withdrawn at 1.48 and 96 hr respec-
tively. The second treatment was high temperature exposure (heat
stress treatment) where ambient temperature was raised to reach
35°C with 659 relative humidity for 8 hr daily. After 3 days,
as adjustment period, the rabbits were fasted 18 hr and were
weighed thereafter. A dose rate of 0.2 m Ci/Kg live body weight
was injected in each buck and blood samples were performed as the
same system of the first treatment. Blood samples were centri-
fuged within 30 minutes at 1000 g. for 30 min and the plasma were
separated and were kept under 20°C until counting in beta coun-
ter. The turnover of body water was measured by the disappear-
ance rate of TOH from the blood.

Total body water (ml.) (virtual tritium space) =

Std. activity, ml x Std. dil. Factor X Dose volume/m])
(T.B.W.) =

Activity in ml at zero time
T.B.W. X 100

TBW.9% = —-
Live body weight (L.B.W.)

Total body solids (T.B.S.) = Live body weight (L.LB.W). — T.B.W.
Biological half life time [T 1) of TOH tritiated water, is the time
needed to (count C.P. m/ml half the activity of the zero time dos-
ing) remove } tofal exchangeable hody water pool.
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Heat index (Heat tolerance coefficient) = 100 — T.B.W. in-
crease 9. in high temperature, (Yousef, 1973 and Habib, 1981)

Statistical onalysis

Analysis of variance wasg carried out according to Steel and
Torrie (1960) to find out effects due to rabbit strain ; tempera-
ture and interaction on L.BW. T.B.S., T.BW. WTR. and T }

Results

Table 1 shows that means of L.B.W.; T.B.W. (ml. or %) and
W.T.R. increased when rabbits were exposed to high ambient
temperature. On the other hand T.B.S. decreased when rabbits
were maintained under high ambient temperature. T [ of the
iritiated water became shorter under heat stress. Table 2 in-
dicates that neither rabbits nor temperature had significant ef-
feet on L.B.W. or T.B.S. The effect of heat stress on T.B.W.,
W.R.T. and 1 } was highly significant (p o ©.01). It is clear
from Table 3 that T.B.W. increased percent during high ambient
temperature as heat tolerance coefficient was higher for white
(Giza than for bouscat rabbits.

Discuassion

The increase in T.B.W. of rabbits in the present work with
the exposure to high ambient temperature agrees with the find-
ings of Kamal and Seif (1969) ; Macfarlane and Howard (1970) |
iKamal and Johnson (1971); Kamal et al. (1978) and Habib (1081}
on ruminant animals.

Heat stress, in the present work, induced inereases in water
turnover rate and shortage the biological half life time of tritiated
waier. Similar results were noticed with differeni species (Mac-
farlane and Howard, 1970; Kamal and Johnoson, 1971; Kamal,
! al. 1972, Youssef, 1973; and Hahib, 1981). The increase in
W TR, may be due to an inerease in water intake and water loss
which ocecurs frequently under high environmental temperature
{"Thompson ef al., 1949; Kamal ef al. 1962, Black, et al. 1964; Biance
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ol ., 1965; Allen ef al. 1966: Argenzio et gl
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" 1968 and Andef-

sor 1971). The exposure of the rabbits as non-sweating animals

te heat stress accelerated regpiration rate (Ab
Shafie et al., 1982) and facilitates heat dissep
The increase in W.T.R. of the present work

zation (Brody, 1945).
cooling,

may arose from the need for additional evaporative

Table (2 Analysis of variance of effect of hear stress on live

total body solids,

o-elezz et ol., 1982
ation by water vapori-

body weigh:

total body water{mi & %)wazer Umover rate and
TZ of white Giza and bouscat rabivigs.

M 7Y SOV IOF] s T he
Live Breed | 2016.67 2016.67 0.047
HBody Temperature | 26004.17 26004.17 0.6107
Weght Interaetion 1 16,60 16.66 0.6039
Errar 20 B51558.34 42377907
Total Breed 1 23671.55 23671.55 2.8326
Body Tempergiure 1 ITBOHATI 32865470 359270
Solids Interaction [ 1084.527 §086.527 0.4890
Error 20 167138632 8356.9214
Total Rreed I 11859.93u 11869,934 0.6957
Body Temperature | 117336948 117336963 ¢.g77g0 N
Water Interac tion H 4825.368 4625.368 0.2711
{ml.) Error 20 1265743 17062.2372
Total Breed I 1523088 152.3083 15.534p{t)!
Body Temperature | 6326267  630.4267 64,7090 M}
Water Interaction ! 36.6054 36.6054% 3.76454
1%) Error 20U 195,467 9.7734
Water Breed | 29,3005 329.3605 1487
¥
Turnover Temperature | $i50.9067  $154.9067 36,8301 (N
Rate Interaction H 36.304 56,304 0.254
Error 20 G628,3%0% 2214193
TOH Breed I 2.6667 26667 0.0045
Biological Temperature ] 17930.6667  17930,6667 30,439,
Half life Interaction 1 436667 L6667 0.074
() Error 20 117813336 -589.0467
2

(+):  P£10%.
M) P29,
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lable (1) Teow! body water (T.0.%] {mean = 5.6, niob) InCrensd percent dunng beat sirem as @ hewt tolerance coeflicient

i N oatite Giza and bouscat buck rabbin.

T | AmBIEN! Lemperaire . T =
Habbits Item T Diference T.B.¥. ncrease % F|:"°‘ e (Hat
Mg (16°C) Mot (33°C) Mot - Mild) durrg heat stress  (SETMICE Cotlhient
3. 16 . jeC : 100-TBW sncrease %)
Whote Griw LY [ M1 (9 ) 2144 Th. %6
S 109, 16,47 1.8 B0 ENT:
Pauscal * 480 B52.6Y 167.32 34y 67.53
A -5E FI S ) FER1 8830 1336 133
%  meany.

b eSuanmd Error.

L.B.W. includes two variables namely T.B.W. and T.B.S. which
¢o not necessary vary in the same direction This finding agrees
with results of Kamal and Seif (1969) on large ruminant animals.
'The decrease in T.B.S. of rabbits of the present work coincides with
results of Kamal and Johnson (1971) on cattle. The decrease in
T.B.S. under heal stress may be due to physiological and biological
changes which may include glucocorticoides, catecholamine and
msulin secretion and consequently tissue catabolism.

Heat tolerance coefficient of white Giza rabbits is higher
{V6.56) than that of bouscat rabbits (67.5). The difference may
be due to that bouscat rabbits genetically evolved under moderate
latitude while the native ‘white Giza rabbits evolved under the
semi-arid condition. The ecological differences of the rabbits
may be in part expressed in differences in reabsorption and secre-
tion by the kidney and the intestinal tract which reflected in
kigher withstanding and tolerance to dehydration in white Giza
rahbits than in bouseat.

References

Abo-Elezz, Z., Salem, M.H. and Abdel-Fattah, G.A. (1984) Effect of exposure
to direct solar radiation en body weight, thermoregulation snd reprodue-
tive efficiency in the male rabbits. Proceedings of the first Egyptian-
British conference on animal and poultry preduction. University of Zaga-
zig Egypt. 11-13/9, 1984 Volume 1, 329-438.

Allen, T.E., Pan, Y.S. and Haman, R.H. (1966) Total body water and water
turnover in sheep. Amer. J. Vet. Res,, 27 : 899,

Anderson, B. (1971) Thirst and brain control of water balance. Amer. Sei
39 @ 408.

Argenzio, R.A, Ward, G.M. and Johnson, J.E. (1968) A study of body water
spees and water turnover in the ruminant. J. Anim. Sei. 27, 1121

fiance, W., Findlay, J.0. and McLean, LA. (19656) Responses of steers of water
restriction. Res. Vet. Sei., 6, 38,

Egypt. J. An_jm. Pred. 25, No. 2 (1985)



LIFPECT OF HEAT STRESS ON BODY FLUIDS ... 171

Black, A.L., Baker, W.F, Bartley, J.C., Chapman, T.E. and Philipps, 1.y,
{1964) Water turnover in cattle. Science, N.Y. 144, 876.

Hrody, 5. (1945) Bioenergetics and growth. Reinkold Co., N.Y.

Habib, S.N.M. {1981) Comparison of different tracer techniques of assessment
of body fFluids in animals. M.Sc. Thesis. Fac. Agric. Cairo Univ. Giza.
Kamal, T.H. (1865) «Physiological reactions of cows to hot envirenmental con-
ditions»., Radioisotopes in animal nutrition and physiology Proc. Symp.
Prague, (Czechoslovakia, No., 28-27. 1964, IAEA, Vienna p. 767.

hamal, T.H. and Johnwen, H.D, (1971) Tota) body solids loss as a measure of
a short-term heat stress in cattle. I, Anim, Sei, 32, 396.

Kamal, 1.1, Johnsen, H.D. and Ragsdale, A.C. (1962) Metabolic reactions dur-
ing thermal stress (35¢ to 95°F) in dairy animals acelimated at BUo and
80 F. Mo. Agr. Exp. Sta. Res. Bull. 785 pp. 1.

Bamal, T.H. and Seif, S.M. (1969) Effect of natural and controlled elimates of
the Sahara on virtual tritium space in Friesians and water buffaloes. J.
Dairy Sei. 52, 1627,

Kamul, T.H., Shehata, (). and El-Banna, LM. (1972) Effect of heat and water
redtriction on water metabolism and body fluid compartments in farm ani- .
mals. (IFAO/IAEA) symp. on «lsotope Studies of the physiology of Do
mestic Animalss, Athens, Greece, March 20-24, 1972). Proc. Series,
IAEA, Vienna, pp. 95.

Muctartane, W.V. and Howard, B. (1970) Water in the physiological ecology
of ruminant. (Philipson, A.T. Ed.), Oriel press, New Castle Upontyne.

Pace, N., Kline, L., Schachman, H.K. and Harfenist, M. (1947) Studies of body
composition. IV-Use of radioactive hydrogen for measurements in vive of
total hody water. J. Biol. Chem. 168-459.

Richmond, C.R., Longham, W.H. and Trujillo, T.T. (1962) Comparative metabol-
ism of tritiated water by mammals. J. Cell. and Comp. Physiol. 59 : 45.

Shatie, M.M., Ahdel Malek, E.G., El-Issaui, and Kamar, .A.R. (1970) Effect of
environmental temperature on physiological body reactions of rabbits under
sub-tropical conditions. U.A.R. J. Anim. Prod. 10 : 133-149,

Shafie, MM, Kamar, G.AR., Borady, A.U.A. and Hassanein, AM. (1982
Thermoregulation in rabbits under different environmental conditions. Pro-
veedings of the sixth international conference on animal and poultry pro-
tluetion.  The Egyptinn society of animal production and University of
Zagazig, Zagazig, Egypt. 21-25/9, 1982,

Steel, R.G.D. and Torrie, J.M. (1960) «Principles and procedures of statisticsn.
MeGraw-Hill Book Co. Inet., New York.

Thomipson, H.J. Worstell, D.M. and Brody, S. (1949) Environmental physiolo-
%y with special reference to domestic animals. V-Influence of tempera
ture, H0° to 105°F, on water consumption in dairy cattle. Mo. Agr. Exp.
Sta. Res. Bull.,, 436.

Youssef, M.K. (1973) Tritiated wuter turnover rate in desert mammals, Page
388 in A, Moghissi and M. Carter, eds. «Tritiumy Messenger Graphies,
Lias Vegas., Nevada.

Acknowledgement. — Thanks are due to S.N.M. Habib, Abdel Shafy

and K. El Masry (Biochimatology Unit. Radiobiology Department.
Atomic Energy Establishment, Cairo, Kgypt) for their help.

Egypt. J. Anim. Prod. 25, No. 2 (1985



172 M.A, ABDELRAZIK et al,

Lol Joomilly ezl Jihges o 50V 2l sl it
Aasgdiy Laodl 5l il 5

g2y Dlhd dadl Bae g g JIS) e o) des dgeme g

et = A gl Zelys A5y — BIUS - EUSN b5 AL %
<]l

s Y F‘“?‘” she s 6_;‘,‘-\” simnd ) J.:ﬁ.? 3.3;-1 Sl Ve 5 =t
» pasi o) Jlesicl Oy Iy a1 S e LY gl Jast
or ABleie depana 055 gl g T L83 T o degame s e

copeto 1 pedT e daod) gad) Bl e plin Y SlSs g LS00

-S| S -C O APA | NP R | e id |
e S LIS U T

N e SR S = [ I PR VS S

P U S & NPV [ S I R

SESU TS L e S RN JUs Doy IR T s T S |

wily) o pma¥) et WSV gt ) amat] Jelee plisy) o o
T S ||

Blgypt, J. Anim. Prod. 25, No. 2 (1985)



