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INTRODUCTION

sl bne U. A0, systen of managemeat, the aniwmals are

gJesed 1n sunner to an environmental temperature wixich
cdesoas 25°C. This aigh temperature engages thw m imed

~rezt neat load., 1t is now an accepted fact tnav tnoe
et load depresses the voluntry feed intake ; conseg-—

production is significantly redw ed, Certain becl-
iwve beern adopted to reduce a part of this heat load
+ o dmprove the production of tne animal asdntaiied

Ll Annospheric temperature.,

object of tne present investigation was to study the
2iovariocus cooling techniques on tne performance zand
~andenl conditions of Bufials znd Friesian calves in
Ty as easured by the live amd ary body weiunt gaius,

citzavion, thyrold gland activity, rectal temperssuire

Lration rete,
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REVIEW OF LITERATURE

1- Theruoregulation uechanisms in hot clinates :
o e — T

Higher mamuals are homeotherus, tiey maintain a cons—
tant body teuperature which allows the physiological process
in the body To function at, more or less, the same lovel of
efficiency. To wmaintain & constant body temperature therec
should be a balance between tne heat produced and gained by
the body and heat lost from that body to it's environaent,
This balance between the heat gain and tue heat loss is nece-—
ssary to permit the animal’ to live without restricticn and
stress in wide pange of environmental temperature (Hancoci.
1954), Since the heat gained can vary conslderably due to
the energy expenditure and the environmental concitions, tae
dechanisus that control heat loss nust be flexible and ef-

ficient,

Tne amount of heat exchanged between tne living body
and 1is environaent depeads on temperature and vapour pres-—
sure gradient that exist between the skin and it's surrow.id-

1ugs,

Tnese purely physical relationships are influenced by
two physiological mechanisms, the cardiovascular systea and
the sweating uechanism which in addition to changing the rate

of neat transfer from the core to the periphery, can alter

Central Library - Ain Shams University



poth tae temperature of and Taoc vapour presgule onn Uile sul=
Froe of sxin thereby alec influenciiy the rate of aeut

rransfer dDetween the body and itfs envirconiecit.

Within the “comfort zone" , (Raoad, 1Y44), tac unimal
waintalns adeat balance throupgh vasomotor conirol, viocih
adjust tae amount of heat lost b, radiation aad convsevlon
by regulating the anount of blood flow througl ton cutianous
vesscels, In addition there is scac loss of heat by svapori-
tion through the lungs and also from tie surface ol thas
nody as a result of diffusion of water througpn the s2in, Knowd
¢ insensible perspiration., As the climate bLecomes warlel,
tne amount of water lost by insensible perspiration iucr.asges
slightly until active sweating starts. 7The proportion of
neat logt in this manner is small and could be dgiored in
certaln circuamstances, However, il there is lialted wnter

roplucenent the amount of water lost aay Lecoie serious,

Above The upper limit of vasomotor taermorciulltion,
sweoting is evoked in increasing gquantities (o decriuse the

CLTe

nent load of tne animal. As tae total neat loaa ris:s

culation of blood througl the skin will continue to incieas:
in ovrder Lo transier heat from the core Gto Tae perlpi=Iy,
wiere 1t can be dissipated by evaporation of sweal Zrom tie
sxin, sweating then constitutes an important protective

nceenanism of tae body against overneating.
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A— Nervous control of the tunermoregulation :

Hypothalamic centers which coutrol an.. co-ordirate
diffuvrent physiological processes involved 1n taeraoresu-—
lation are known to exist, the thermoresulacory ceuntor com~
prisas two anatomically distinct sub-centers, ouwe of whlc.a
is responsible for heat conservation, while the othsr 1s
concerned with heat dissipation and sweating. Tae activity of
tiiese sub=centers is coordinated so that presuaably wille
e 18 1n actlon the other is inhibited, Ctiier antonoalc

ontrols (or centers), for exaaple of water balaice, Vaso-
acter mnd humoral actlvities whose function are knowi to L«
located in the hypcothalamus, Bazett (1949) considered trese
centers as functionally unseparated, althougn anatoalcaliy
tney could be localized, The work of Hamilton and Brobeck
{1964 ) showed that the anterior wmidline hypotualamus 1o invol-
ved Lot only with normal regulation of body femperat.ro Lot
wel owitn feed intake, and taus indirectly witn internci
et production, Kotby (1967) speculated taat overlany i,

o difTerent hypothalamic centers represeut a physiocluiic ma-—
gnanisa by which these centers may interact in responsc to
stizulil, to malntaein homeostasis, Leithead and Liac (1964)
beileved that the hypothalamic center8 respoad direc.l; to
toenl brain temperature changes induced by variations in the
temperature of the blood supplying the braiin as well =8 o
the ladirect afferent impulses from thrermoreceptors, [t was

concluded that the precise mechanisme of the C.d.io. conrrol
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are complicated and not yet fully understood,

They appear
¢2 1lavelve reflex sweating and vasomotor responses through

ail levels of the spinal cord.

g~ Role of the circulation :

When the environmental temperature rises, two separate

reflex mechnanisms are called in action. First, there is
suall increase in blood flow resulting from the release of
vasoconstrictor tone, followed by an active vasodilatation

whics accounts for the bulk of the maxinum possible flow to

froe skin in man (Roddie, 1961),

Snebiata (1967) concluded that the inerease in rlasuz

and blood volumes during the exposure to high envircnmental

tenperature which was observed by many other workers (Dale

5 o 1
=T 'J..L-’

1956 3 Bianca, 1957 and Howes et al,, 1963) may be
*osyraptom of heat stress in cattle, the increase in plasma

wud ulood velumnes could be considered as an effective means
oL asicliorating heat stress by vertus of conducting heat

TIcu the

WL

core to the periphera, and from that to the

axternal
srvironment,

Ihe circulation bears much of the strain of thermoregi—
Lations, for although the ectual heat dissipation from the
skin 18 primarily due to the sweating mechanisa, the

+

AT

circul -~

0Ty system remains responsible for the transfer of adequate

quantities of heat from the core of the animal to the peri-~

phery. Hence although in nany cases ol heat disorders, other

Central Library - Ain Shams University



