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Heat stress and its amelioration with nutritibnal, buffering,
hormonal and physical techniques for New Zealand White rabbits
maintained under hot summer conditions of Egypt.

l. Fayez, M. Marai*, K.A. El-Masry** & A.S. Nasr*
*Department of Animal Production, Faculty of
Agriculture, Zagazig University, Zagazig, Egypt.
**Radiobiology Department, Nuclear Research
Centre, Atomic Energy Authority (Mail No.

13759), Cairo, Egypt.

SUMMARY. A total number of 73 growing female New Zealand White (NZW)
rabbits with nearly equal average body weight, were used during winter (16.4 to
20.3°C and 74 to 66% R.H.) and summer (34.2 to 38.4°C and 64 to 41% R.H.)
seasons to study the growth performance and haemobiochemical profiel as affected
by summer heat stress conditions of Eygpt and their amelioration with various
5 days of \techniques. In winter (January and February months), ten animals at 60
18.5 g initial live body weight (LBW), were used. During summer \age with 1400
16.92 g \(July and August months), sixty three animals at the same age with 1398
LBW were used and divided into 9 groups of 7 each. One of these groups altogether
with the winter group were used to study the effect of heat stress on rabbits. The
other summer groups were treated with nutritional, buffering, hormonal and
physical techniques for amelioration of heat stress of rabbits under hot summer
conditions of Egypt.
The results showed that the non-supplemented summer group was significantly (P<
0.05) lower in LBW, daily body gain (DBG), dry matter intake (DMI), plasma
concentrations of cholesterol, low density lipoprotein (LDL), high density lipoprotein
(HDL), total lipids, total protein, globulin, thyroxine (T, and Na and was
significantly (P< 0.05) higher in rectal temperature (RT, respiration rate (RR) and
daily water intake (DWI) than in the winter group.
Addition of 5 or 7% palm oil or 1.25% KHCO3 to the basal diets and T 4 injection of
30 or 50 ug/kg LBW increased (P< 0.05) LBW, DBG and feed efficiency (FE) at 90
and 120 days of age. Cool drinking water (100C) and shearing improved FE at 120
days of age, while DWI decreased (P< 0.05) at 120 days of age due to
supplementation the diet with 5 or 7% palm oil and at 90 and 120 days of age with
shearing, and incrased (P< 0.05) at all ages studied by 1.25% KHCOS3 and cool
drinking water treatments. RT and RR decreased (P< 0.05) only with cool drinking
water and shearing treatments at all ages studied. With regard to
haemobiochemical levels, most lipid fractions decreased (P< 0.05) with palm oil (5
or 7%), KHCO3 (1.25 or 2.5%), T4 (30 or 50 mg/kg LBW) and cool drinking water
(10°C) techniques. Plasm T, decreased (P< 0.05) with palm oil treatments and
increased (P< 0.05) with Ty injection. All plasma protein levels significantly
increased with T, injection and total proteins and albumin decreased (P< 0.05) with
cool drinking water, while globulin level increased (P< 0.05) only with shearing
treatment.

Keywords: rabbit, heat stress, growth, palm oil, KHCOS3, thyroxine, cooling.

amelioration on the growth
performance in NZW rabbits are

Intrbduction

The NZW rabbits are nearly
introduced to Egyptian agriculture.
However, the studies on the effects of
heat stress conditions and their

lacking.

The aim of the present work was
to study the growth performance and
haemobiochemical profile changes as
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affected by summer heat stress
conditions of Egypt and their
amelioration with nutritional (palm
oil, 5 or 7%), buffering agent (KHCOg,
1.25 or 2.5%), hormonal (30 or 50 mg
T, per kg LBW) and physical (cool
drinking water or shearing)

techniques.
Materials and Methods

A total number of 73 growing
female NZW rabbits with nearly equal
average body weights, were used
during winter and summer conditions
in the present study. In winter
(January and February months), ten
growing female NZW rabbits at 60+ 5
days of age with 1400 +18.5 g initial
live body weight, were used. During
summer (July and August months),
sixty three female NZW rabbits at the
\same age and approximated 1398+
16.92 g in their LBW were assigned to
9 groups of 7 animals each. One of the
summer groups was considered as a
control and was compared also with
winter group to study the effect of heat
stress on growth performance of
rabbits, while the other 8 groups were
treated as shown in Table 1.

The animals were provided daily
by pelleted ration and water ad libitum
at 10.00 h and the residuals of both
were measured by weight back
technique at 10.00 h in the next day.
The chemical analysis according to
AOAC (1980) and gross energy

CIHEAM - Options Mediterraneennes

according to Alderman et al. (1975) of
the diet used, are shown in Table 2.
Each one kilogram of the pelleted ration
contained 17.42 MJ/ kg dry matter
calculated as described by Alderman
et al. (1975) based on the chemical
analysis of the pelleted ration. The
amount of 5 g/ kg DM of a rabbit premix
composed of minerals and vitamins was
added to the balanced nutrient

requirements.

The rabbits were housed in cages
of commercial type (59 x 55 x 39 cm)
provided with feeders and each 3 or 4
animals were housed in each cage. The
animals were exposed to light 14-16
hours per day throughout the
experimental period. all groups were
kept under the same managerial and
hygenic conditions. The experimental
temperature and relative humidity (RH
%) during day ranged between 16.4 and
20.3°C and 74 and 66 R.H. %,
respectvely, during the experimental
period in winter and between 34.2 and
38.4°C and 64 and 41% RH,
respectively, during the experimental
period in summer. LBW, DBG, DMI, RT
and RR were recorded during the
experimental periods of winter and
summer groups at 60, 90 and 120 days
of age. The animals were weighed at
weekly intervals and FE was calculated
as daily gram gains per daily Mega
Joule gross energy intake.

At the end of the experimental
period (at 120 days of age), heparinized
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blood samples were collected from the
ear vein of each animal. Thyroxine
hormone labelled with radioactive 1251
was used in kits of radioimmunoassay
technique manufactured by ICN
Biomedicals, Inc. Costa Mesa,
California, for plasma thyroxine
hormone determination. Total protein,
albumin, total lipids, phospholipids,
triglycerides, plasma Na and K
concentrations were determined as
described by Tietz et al. (1982).
Globulin was calculated by subtracting
total
concentrations. Total cholesterol, HDL
and LDL

determined by using bioMerieux kits.

albumin from protein

concentrations were

The differences between mean
values of winter and
non-supplemented summer groups
were tested by unpaired t test and the
differences between non-supplemented
summer group and each of
experimental supplemented groups in
summer were tested by analysis of
variance according to Snedecor and

Cochran (1982).
Resuits

1- Effect of summer conditions on
feed and growth performances, rectal
temperature, respiration rate and
some haemobiochemical levels of NZW
rabbits:

Data presented in Table 3
showed that LBW at 60 days of age
was similar in winter and summer

CIHEAM - Options Mediterraneennes

groups. However, it significantly
(P < 0.05) declined in summer by 10.71
and 9.16% at 90 and 120 days of age,
respectively. DBG and DMI were
significantly (P < 0.01) lower in summer
by 21.6 and 53.1% at day 60 and 19.4
and 34.9% at day 90 of age, respetively.
At 120 days of age, DBG and DMI
significantly declined by 9.3 (P < 0.05)
and 50.6% (P < 0.01) with no significant
increase in FE due to hot summer
conditions. DWI was signifcantly
(P< 0.01) higher due to hot summer
conditions than in the control conditions
in winter with 112, 84.2 and 69.3% at
60, 90 and 120 days of age, respectively.

Rectal
respiration rate were significantly
(P < 0.05) higher in rabbits maintained
under hot summer than in those of

temperature and

winter groups at all ages studied
(Table 4).

Concentrations of cholesterol,
HDL, LDL, total lipids, globulin, total
proteins, T, and plasma Na were
significantly (P < 0.05) lower in summer
than in winter group. However, each of
triglycerides, phospholipids, plasma Na
increased and albumin concentrations
decreased insignificantly in rabbits,
maintained wunder hot
conditions (Table 4).

summer

2. Growth performance, RT, RR
and some haemobiochemical levels of
heat stressed growing NZW rabbits as
affected by palm oil, KHCOjg, thyroxine

- 478 -



0
)
c
c
o
4]
c
=
3
=
3]
=
%
c
=
o
o
=
<C
L
L
©)

'(S0°0 >q) yuaIegp

AueoyTu3s oI8 SUOHIPUD JOWIWMS J0Y UI (sjuowyest3) dnoid pajusweiddns pue (joxjuoo) Ppajusure[ddns-uou UssMIeq MOI SUIBS S UTYJIM SUBIJA | ‘B
(10°0>d) Iusaegmp Apusoyrusis o1e dnoid pejuswoddNSUOU-TOUIWINS PUB ISJULM U9MI9q MOI SWIBS Y ULYILM SUBITAL 44
(20°0>d) jusI_pIp Apjuedsyrudis axe dnoil pajyusws[ddnSUOU-ISWUINS PUB 1)UL U99M)9( MOX SUIBS Y} UTYILM SURSTAL,,

§9781JUBdU0D Jo £315UB S3013 913 03 pappe sea [10 wijed pajuswerddns sy ur A310Ud sso1n)

q 867602 qE0TF8'IPE wE€OTFO'IGE I8'6F8°LIE L059TF0'8IE qOE'STFSPE q96°0TF158 qCVIFEIET  pL'BTOTIE xxL'TT+0'€8T a3e Jo skep (g1
qO9TF¥CE qOVIFILEE T'ITFO'T8T (SLTIFST6E oG PIFG'L6G qSL6FOFIE 6L TIFIVE gLEOTFPES wICTIFTO8C #+8'F+1'GST 93 Jo sfep 0g
nmw.oﬂummm qE'CIFBEE (OL'BTFI'G0E  ¢OTFELBT LT LIF6'LLE qST ETFE 0BE €S SIF6'93T 292 SIFEEE ¢9ETIFA9T ++S TI+3'GZT o5 Jo skep g9
98 ([u) oxejul J93eMm A[IB(

q 09°0¥8°01 amv.oumm.cﬁ nmm.oﬂm.oH 1¥°0+1°01 e 90FL'8 Aﬁvdﬂ.dﬁ BV OF 1T o6V’ 0FTT BGGOFL'8 60+8'L 98ejo shep g1

g L'OFL'6  LIP'0¥8'8 nmm.ouuo.vﬁ amm.o“ﬂv.mﬂ SV O0F°L SVOFT'IT  q99'0FLET qIL'0Fgl ®09'0+8'8 8°0+g'g  ade jo sfep 06

g 69°0FE°ST TV 'OFE'ST ammdﬂm.mﬁ “HN..OHo.mH qGE'0Fg'ST nw..oﬁm.mﬁ e0L'0FIPT  LEQ0F8¥T  w0SOFLET 9°0+0'gT 9398 jo sfep 09
38 Lousioyge padg

g LE8F0'E8  LTOFGP8  LGT'GFGOT L OTF¥8'86 ,3I'9F0°L0T qTE€FOFIT qV'eFSE8 pTIIFV L6 wlTBF6'96 4P LHOFT 93 jo sdep 0z

q 6L°EF0V8  CVFEBE 5 GTLFEIT GIT'LFEIT qIIFOLET  qSTIFET  qIOGFI'C8 ¢l9SFI'B6 wv BL'OTEOT  +&P+6ET  oe Jo skep op

g 69FFETCE  B'OFI'08 GGL'EFILB. ,8G'9FE8  LETTFL'68 BZ9FC'88 ,LS08PT0'E8 wSE'ET8T6 wIC'STEFS  +x9°9+08T oS Jo skep o9
: 7 () ayeyur Joyyewt L1y

v 9TFO'ST  GLIFI'ST  qLO'TFZ'6T qLGTFELT  TTFE9T qSETFOIE  IT'TFL 8T nm.w.cﬂm.ﬁm elCTFOPT  I'GFI'9T 93¢ jo skep og1

e SETFOPT  CV'TIF09T qIT'TIFEG'LT qL8'0F0°92  ,€6°0F2°91 q€1¥8'98 0807233 qETF06e  (0TTFL'ST  448°0FG'61 a3e Jo skep 06

v 9E'IFGGE  ITTFIEE qLE'0FOFE ¢08°079°1Z qLETFTPE qICTFETE  SE'0FEIT awdﬂm.mm W90F9'TE  «+3'TF¥8'Gg  o3e Jo sdep g9
: 98 (3) ured Apoq Afreq

mm.mﬁﬂm,ﬁ& q<'LT1+993T nm..mﬂmmmm q9'91FLE8E e €6TFVEST nw.mﬂﬂ.wmm qO'LTFISLE o_m.wﬁﬂwwm e8'61F02¥% 6'GEF0O¥9Z o3 jo skep 0z

o8 1GFEBBT w8'LTFOV0G qL'6IF6LEC qOS'6TFBEEE ¢6'81F0S03 q8'8TFLIEE q99TFLIGE qO'LTFLYBE €S LIF0Z0Z +E£'0GFLSIE 93 Jo sAep (g

8'0GTEOST gI'6TFI9GT  ¢C'0TFEIST ©TTTFBGIT vG'6ZFVIST »G8TFEFST w0'6BFISST L0'BBFLSST w0'SIFOSST  +L'GITOSST oJejo s&ep 09
:9e (8 ) JySem £poq aar]

8 s %08 %4g %L %S dnoi3
Suueys  I9jem [000 n0g n 0g %09' %SG’ T
. £ surxoIfyy, €00 [t0 weq pajuaue-
syuau)Bo] [BoISAYJ ! [ddns-uoN | xequrp suagf
Jowrwmng

'SHIqqeI 9IYM PUB[BSZ MAN POSSad)s  Jeay JO o¥ejul Jojem pue AoudIdlyje pasj ‘axyejur
Jepew A1p ‘ured Aprep ‘yydtom Apoq oAl uo senbruyse; uoneIoIoUIR [EdIsAyd pue feucurIoy ‘Surreynq ‘rewonyiInu Jo s10913Y ‘g 9[qelL

- 479 -



(S0°0 >d) ueIAPIp APUedYTUSIS 918 SUOMIPUOD IOUIWNS J07] UT (SJUstnjesas)
sdnoas pajuswrorddns pue ([013u02) pajuswejddns-uou UsIMGSY MOX SUIES dY} UTYHM SUBS q ‘B
(10°0 > ) YusIagIp
Appuesyrudis are dnoaS pejusure]ddns-Uou JBUWIWNS PUE JOJULM UISAMIO] MOX SUIES 9] UM SUBIA 4

(50°0 >d) yudIgIp
Apueoyrusis are dnoid pajuowre[ddnsuUoU-IoWIWINS PUB IOTUIM UOIM]O] MOI SUIES Y} UTYILM SUBSTN 4

eLT0F6'S  wIV0FES BGE'OFL'S  ¢BF0FL'9  LE0F8'8 qLT0¥8’L  e0L'0FL'O 080729 0G'TF8'S +P0'0+E'S (ybour) umisse3oq
eLlG'EFIST 0T IFPI eSCVFEGT  eGCOFOVL  gLVFFIET  HIT'8FCPI BLOOFGET eSTHFFOVT 90 9F2ST 06'8+PLT (y/baur) urmnipjos
208'0¥9°E  8EI'0+G qle'0F8y Ve 0FL'Y  80°0F8'C q@%0F1'e  qOCO0FLE qIT'0F6C LIT°0FS'E  «L0'08Y (1p/3n) sumxoIdyg,
B9E'0FCL  elE0FE9 q89'0¥¢'8  qU9'0F8'L  ol€°0FE9 qBE0FL'S wlLBOFI'L el90¥69 e3C0FLY  +080+EL (1p/8) urezoxd e30,
qo10%6°€ 90°0F9'E q60°0¥6'¢ Q@1 0¥ qLO0F€ q80°0F1°E .m:.o.ﬂb.m 820079 gP0'0FO'E  «F0'0+0V (ip/3) urnqol3
BEE'0FE'E  ¢9C'079C qee0FEY  gLI'0F9E  ¢BO'0¥8C - amw.cﬁw.m q90°0F'e  IT'0FE'E BO00FI'E xC0°0+E'€ (Ip /3) urunqy
g8 TTFGET nmw.wﬂmﬂ qOVTFE0T BT HFV'GIT  B'EFETIT qLL'9%CT0T qSCTFIVIT 9'9FG90T ¢G'LF6'8G1 #L'8+8'TPT  ([p/Bw) spidy [B30],
S ITFLT6  9'8FLO8  pGOTFOP8 I8'6FG L8  LL'OFB'68  9G'8TE'E8 L OTFII6 LO0L'8F988 RII'SFIV6 «L'EHP'IS(IP (3uz) spidrjoydsoyq
g0’ TF06G 9L TFIGT qV'TFOLT  qOETFGOT Q18T @ TFGIT  qB6'0FTLT  qBTFO9L  LO08'TF0TE +6'0+9'6T (P /5W) SOPLISdAISL],

qUE'TFE0C  BETFGET  qLEOFLIT  QTTFI'ET  qOLTFST  (88°0FE'ET qLIOFE'ET qIS'OFLET  HLTF LT +08'TFLF8 (Tp Aw) AT

QLL'TFEEE  QL'EFO'IE  GB6'0FVTT OLTFI'GE q80'0FE6T  9L'TF7'9% qEE'ETI8C qOL'EFE9C (lGTFOPE +09°CGFS'8E P /3w TAH S

SETFETO  GBVFELY  (BUEFTLE  SCVFITY ql9'5¥8¢ qB0'EF8CY qS9CT6'GY  VEFIEY  elE€TFYGE HOLGFETL (P [3ur) Tox998970YD b
:sejTjoqelew pooig A_w

q6' ¥V q9'8+851 ¢6'6F691 2997691 26 9FECT v0 L¥GIT Mwm.zﬂ.s eST9T6PT  ZLZTIFELT  «L'LFG0T 93e Jo skep 0Z1

¢ 6T0ST L'EFEY1 vl'GFOST gL 6F891 eB8FI6T  w9'GITBFT _ oIT'LTSOT 9Z'SFELT  GL'8FI8T  «L'SFIZT  95eJo skep 06
q q

ab.bﬁwmﬁ nb.bﬂmmﬁ vG LFLBT 29 'GFGLT gl'6F88T  eCITFILT ® 209'6TLST 8T TIFI0Z BI'6F96T  +C'OFSIT  o8ejo skep 09

: (wxdx) agex uoryendsey

a“vo.oﬁq.wm nvo.oﬂ.wm e€0'0FV'6€ B0'0FE'6E ©E0'0FI'6E wF0'0FI'6E »S0°0FE'6E v30°0T3'68 G0°0FE6E +90°0¥3'8E 93w jo shep 031
€0°0FL'8E GO'0FS'S8S  ®©BO'0FY'6E er0'0FP'6E ©G0'0FE6E eSO0FE'SE wS0°0FS6E eh0'0FE'68 B0°0FV'6E +80°0F9'8C  o38jo shep (6

0
)
c
c
o
4]
c
=
3
=
3]
=
%
c
=
o
o
=
<C
L
L
©)

MNo.oﬂc.mm amo.cﬁw.mm ©30°0FS'68  ©S0°0F9'6E ©EO'0FE6E ©S0°0FZ6E eP0'0FF'6E ©Z0°0FS'6S ©E0°0FS6E «E0°0F9'88  oFe jo sAep 09
q :(0) erngeredwa) ey0ey
an g ornae orOm o o dnoi8
Suueeyg  I9yBM [00)) 09 n og %0S°S e %9eT | %L 2 pojuswa
sjuew e} eo1sLYJ surxoIfyy, O0OHY [towred -[ddns-uoN| xequipm sue)]
. rowumg

‘SJIQeT MMM PUR[ESZ MON PISSII)S JEIY JO SSII[0QB)on POO]( SWOS
pue ojex uorjeaidsaa ‘oamjesaduwa) [810a1 uo senbiuyos) uoresorewe [Bo1sAYyd pue [eucurioy ‘SuLIoymng ‘[EUONIIINT JO SIOWH ‘P YL



hormone, cool drinking water and
shearing treatments under hot

summer conditions:

a. GROWTH PERFORMANCE:

Table 3 shows that treatment of
heat stressed rabbits with palm oil
increased (P < 0.05) each of LBW at 90
and 120 days of age with 5 or 7% level,
DBG at 60 days of age with 5% level
and at 90 or 120 days of age with the
use of 5 or 7% level and FE either at
90 or 120 days of age with 5 or 7%
level, and decreased (P < 0.05) each of
DMI whether at 90 or 120 days of age
with 7% level and DWI at 120 days of
age due to supplementation of either 5

or 7% level.

Treatment of heat stressed
rabbits with KHCOg increased
(P < 0.05) each of DBG and FE at 60
days of age with 1.25% level, LBW,
DBG and FE at 90 days of age with
1.25 or 2.5% level and at 120 days of
age with 1.25% level.

Injection the heat stressed
rabbits with thyroxine hormone
increased significantly (P < 0.05) each
of LBW, DBG and FE at 90 and 120
days of age with 30 ug T, / kg LBW,
and LBW at 90 and 120 days of age
and DBG and FE at all of ages studied
with 50 ug T,/ kg LBW. .

Cool drinking water increased
insignificantly LBW and significantly
(P < 0.05) each of DMI at 90 and 120

CIHEAM - Options Mediterraneennes

days of age and FE at 120 days of age
and DWI at all of ages studied.

Shearing of heat stressed rabbits
decreased significantly (P < 0.05) each
of DMI at 90 days of age and DWI at all
ages studied and improved significantly
(P < 0.05) FE at 120 days of age only.

b. RECTAL TEMPERATURE, RESPIRATION
RATE AND HAEMOBIOCHEMICAL
LEVELS:

Tabel 4 shows that under summer
conditions, cool drinking water or
shearing treatments decreased
significantly (P < 0.05) RT and RR as
compared with non-treated group.
Supplementation heat stressed animals
with palm oil decreased significantly
(P < 0.05) each of cholesterol, HDL,
LDL, triglycerides, total lipids and T,
concentrations with either 5 or 7% level,
while albumin concentration increased
significantly (P < 0.05) by 7 % level.

Supplementation of heat stressed
rabbits with KHCOg decreased
significantly (P<0.05) each of total lipids
and their fractions with either 1.25 or
2.50% level and plasma Na with 2.5%
level, while plasma K increased
significantly (P < 0.05) with 2.5% level.

Injection of T4 to the heat stressed
rabbits decreased significantly (P<0.05)
each of total lipids and their fractions
and increased significantly (P<0.05)
each of total proteins, albumin, globulin
and T, concentrations with 30 or 50 ug
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T, /kg LBW.

Cool drinking water (10°C)
declined significantly (P < 0.05) each of
cholesterol, LDL, total lipids, albumin
and total protein concentrations.

Shearing of the heat stressed
rabbits increased significantly (P<0.05)
globulin level only.

Discussion

1. Effect of hot
conditions on feed and growth

summer

performances, rectal temperature,
respiration rate and some
haemobiochemical levels of NZW

rabbits:

The significant decline in LBW in
summer is mainly due to the decline in
each of DMI and DBG (Table 3). The
changes in metabolite levels and T,
concentration (Table 4) are indicators
of the disturbance in protein and lipids
metabolism which also affected
inversly DBG.

The high respiration rate at 60
days of age gradually decreased at 90
and 120 déys of age. This may be
largely due to gradual acclimation to
prolonged heat conditions in summer.
Elevation in respiration rate leads to
an increase in body heat loss through
respiratory water vaporization in order
to minimize elevation in body
temperature during heat exposure.

The significant decline in total

CIHEAM - Options Mediterraneennes

lipids concentration is mainly related to
the decrease in most lipid fractions
levels, i.e. cholesterol, HDL and LDL
(Table 4). The decrease in total protein
level is paralleled with the significant
decline in globulin level (Table 4).
Similarly, the lack of T, concentration
under hyperthermia conditions may
confirm its involvement in the decline
in blood protein biosynthesis (Table 4).
On the other hand, haemodilution effect
which mainly appeared as a result of
the increase in DWI (Table 3) may
contribute in the decline in most blood
metabolites, plasma Na and T, levels.
The decrease in T, level during hot
summer. conditions may be a result to
the decrease in DMI (Johnson and Yeck,
1964; Habeeb et al., 1993 and Table 4),
that relates in part to the decrease in
heat production which is correlated
of blood

during

closely with changes
concentration of Ty,
hyperthermia conditions (Sano et al.,

1983).

2. Growth performance, RT, RR
and some haemobiochemical levels of
the heat stressed NZW rabbits as
affected by nutritional (palm oil 5 or
7%), buffering agen (KHCOg 1.25 or
2.5%), hormonal (30 or 50 ug T, / kg
LBW) and physical (cool drinking water
or shearing) treatments:

a. PALM OIL TREATMENT:

The significant decrease in DMI
with 20.29 and 13.80% at 90 and 120
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days of age, respectively, with
supplementation of palm oil at 7% and
the significant improvement of FE
with 5 or 7% palm oil may be results to
the increase in gross energy intake
which leads in turn to the increase in
daily and body weight gain (Table 3).
In addition, the increase of daily and
body weight gains may be results to
the increase of insulin level which
increases with the increase of energy
intake as reported by Waghorn et al.
(1987). The decrease in DWI by palm
oil tretment (Table 3) may be related
to depression in DMI (Table 3) and
digestibility of feed as reported by
Devendra and Lewis. (1974). The
results which show the significant

decline in plasma total lipids due to

palm oil tretment (Table 4) were
associated with those reported by
PORIM (1987) and may be explained
through the decrease in most of lipid
fractions i.e. cholesterol, lipoproteins,
triglycerides and phospholipids (Table
4). Particularly, depression in plasma
cholesterol may be attributed to direct
effects of some fatty acids of the palm
oil i.e. oleic acid (37%) and linolic acid
(9.3%) as a mono and poly-unsaturated
fatty acids, respectively, on cholesterol
biosynthesis as reported by PORIM
(1987). The negative response of the
thyroid
supplementation may be considered as

gland to palm oil
physiological action towards the
decrease in heat production, since T,
level may partly decrease with the
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increase in ”energy density as reported
by Sano et al. (1983).

b. POTASSIUM BICARBONATE
TREATMENT:

The singificant increase in DBG
and LBW by 1.256% KHCOg4
supplementation may be a response to
increase in DMI and FE (Table 3), since
1.25% KHCOg4 stimulate the appitie and
fibre digestibility (Erdman et al., 1980)
and improve FE (Maglad et al., 1987),
prevent depression in rumen pH
(Snyder et al., 1983) and elevate volatile
fatty acids production (Erdman et al.,
1980). The significant increase in DWI
with 1.25% KHCOg (Table 3) could be
mostly considered as a function of the
increase in turnover rate of liquid in the
digestive tract as reported by Thosmon
et al., (1978). The significant decline in
triglycerides (Tabel 4) was similar to
that obtained by Escobosa and Coppock
(1984) when treating dairy cattle with
NaHCOg. The reduction (P < 0.05) in
most of the other blood metabolites,
except plasma K levels as a response to
1.25% KHCOg3 Rumen and fecal
responses of lactating supplement may
be mainly a result to haemodilution
effects, since the animals recorded high
(P < 0.05) water intake (Table 4). The
decline in plasma protein, albumin and
globulin concentrations with addition of
KHCOg (Table 4) may be attributed to
the decline in ruminal ammonia
(Synder, 1981) by HCOg buffer. The
increase (P< 0.05) in plasma K level
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may be mainly a result to the increase
in k intake from KHCOg which may be
accompanied with retention most K
ions in the animal's body, since the
daily K requirement is raised in heat
stressed animals because of the
increased K loss via urine and faeces
as reported by Kamal (1975) and
Kamal et al. (1984).

c. THYROXINE HORMONE INJECTION
TREATMENT:

The increase in daily and body
weight gain with T, injection (Table 3)
may be due to the fact that T,
stimulates protein synthesis and
increases each of nitrogen retention,
sensitivity of tissues to GH (Ingbar
and WOEber, 1981), GH level and
stimulates GH-mRNA synthesis (wood
et al., 1987). The decrease in lipid
fractions in heat stressed T, injected
rabbits (Tabel 4) was in agreement
with the results of Engelken et al.
(1980) who found in rats that plasma
cholesterol concentration was
progressively reduced with increasing
thyroid hormone levels altogether with
alterations of lipoproteins and
triglycerides metabolism. On the other
hand, Lutton et al. (1980) reported that
L-thyroxine injection strongly
enhances jejunal excretion of plasma
cholesterol which leads to two fold
increase of fecal cholesterol excretion,
leading to a marked reduction in
plasma cholesterol. The increase in

plasma total proteins and albumin
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concentrations as a function of T,
injection treatment may be considered
as a response to the increase in the
regulators of GH-mRNA and GH
synthesis (Wood et al., 1987) which had
a major role in the movement of amino
acids and peptides transport and
subsequently blood and body proteins
anabolism. The significant rise in
plasma T, level by T4 injection in the
heat stressed rabbits (Table 4) may be a ‘
result to the presence and release of
some T, molecules into blood stream.

d. COOL DRINKING WATER
TREATMENT:

The significant depression in RT
and RR due to cool drinking water
means that it is an excellent cooling
agent because of its high heat capacity
and high latent heat vaporization
(Anonymous, 1962). On the other side,
cool drinking water may have been
meditated by cooling the area of the
hypothalamus expressed by depression
in tympanic membrane temperatures
(Milam et al., 1986), which reflected a
reduction in both RT and RR. The
of DWI was

decrease in

significant rise

accompanied by
concentrates intake which was reflected
in hte insignificant increase in each of
FE and daily and final body weight
gains (Table 3). The depression
respectively, in DMI by 13.78 and
12.79% of 90 and 120 days of age with
10°C drinking cool water may be
attributed to the interrelationships
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among feed or energy intake and water
consumption and heat production,

since the high water consumption

leads to the subsequent decline in feed
or energy intake and small heat
production as reported by Loftgreen
et al. (1975).

Considering blood metabolites
(Table 4), the changes in both total
lipids and protein concentrations are
paralleled with the levels of their
fractions. In addition the decline in
DMI due to cool drinking water may
affect lipids and protein levels. The
decline in plasma T, level as a
response to drinking cool water (Table
4) may be a result to the depression in
heat production, since heat production
during heat exposure relates in part to
the decrease of blood T, concentraiton
as reported by Sano et al. (1983).
Haemodilution effect due to the
increase in water intake (Table 3) may
also contribute in such decline in T,
level.

e. SHEARING TREATMENT:

The. significant depression in
both RT and RR as a function of
shearing of heat stressed rabbits may
be explained through that shearing
enables rabbits to store less heat in
their hair from the surrounding
environment and to dissipate more
heat from the body surface.

Conclusively, since the final body
weight is the end and economic
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product in rabbit meat production, it
can be stated that at 90 days of age,
rabbits maintained under hot summer
conditions of Egypt and injected with 50
or 30 ug T, / kg LBW showed the
highest increase in LBW (17.77 and
15.74%, respectively) follwed by 1.25%
KHCOg (14.7%) and the lowest increase
was produced by 5 or 7% palm oil (11.23
and 9.75%, respectively) treatments. At
120 days of age, the highest final LBW
was obtained by injection 50 ug T, per
kg LBW (22.10%), followed by 1.25%
KHCOg (21.77%), 5% palm oil (19.04%),
30 ug T, / kg LBW (18.05%), 7% palm
oil (13.67%) and cool drinking water
(5.99%), respectively.
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