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KB RFS T RRB R D NS ATLOET AR R 1 M
1988 £ 1 B (M) FHFI198946 H (P #5K, MM 5 L EXEHD, ¥ TKFR
HHEHFVHEEL (p<0.01), EHRFHNEERE, FSTHTERE, Tk EHRBIK
B (THX) BEMLY ToKFA198846 /5 (£%) REEH R TMAKT . 2198849 8 LUy, —4
'R E. BHLERMOESMKEHEEHETEaRian . EXREAEF19884E12H F1939
F3IH (EHF) KN, T THX BHEE 0K 19884800 (BE) Fif, EXRE
SARE. WEEMKT L FREEFTHAE. THX RM g5 HS, A% THX EEKE
RASZPHELESHENY EFETES BHME. 20 2 K1950EsH (BF) T, sk
THX BADEIME T, B4 THX BHESRAERME, TSI AR R.EE 152
EREY, TAMEEWER T EE (p<<0.05). 3M& T BN THX B S BN E R £
BB, MEEMKFERE ST ATRHE. ALRNAREN, FRBIES SHEDE
PE 3 0 0 6k B WIS S B A A .

RWA SR, TER, KE xmtma FHRAL

MAXEBR A HPRY, BUEDE (Cervus elaphus) AAHBH I IHEKMER
%ﬁ].i‘ﬁﬁiﬁﬁﬂﬁE#H?&?#ED‘CEEHM*ﬂE&%?&?X@T# (Mitechell
2. 1978) . FNHHEFXRASRLENER ST RESNER S EHR R A (Lincoln,
1571; Suttie %, 1984) BF R KW, ShaptiFE AT R AL S 24 H BTN
REYNEN I WIEAY IYRERERTEERS THREREE, 2 XRBYEES D

CHERARER, ERERHE. BREE SV —F WL AR — RS
WA ENHRE (Lincoln %, 19805 Karsch %5, 1984) T . MBRE XN EEFY
SBRESHFHAT., FIIRETHAHEETHESESEMHWTIEE.MKB (Muastela
vison), 3 (Ovis aries) IR B AMHFTRN, FRBIRBSEEESTRENERS
TR, RARISFERHRR (THX) TR IE¥REshay R H#iR 4k (Nicholls 2%,
1988; Jacquet %, 1986) M MHLENIFRENH, FXFHERBRL, Six—rr#imsl

EILTIe044E5 H2A WA, 19544E10 A 25 HW P ¥ o B
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EFUAREXE MEFRBHEMNXENABE (Curlewis 5. 1988; Loudon 4.
198 AR RBEENSBEFHENEVTUEHBESEFHEAEHEMAX (Loudon
. 1089), ML 5ERAMECEMEHETHTANHY . ZRKEHEHM. &
FRANEEFRBEN X —HSER. .

A oE %

1. BB FLTE -~

AR I2PIRR. WEFEZHRE XY (FH43°36' . TIL172°28") #4781k
BPsL14 ARMEESEAISSEIA (B ERRTFRR, Bas LR EMELHE.
YhE R S EN B 20me FARIRE (T, UEXEHMEEREAEXE . LBE j
19854F6 A (£%) %W, KIEEAKE. 5 2 MF KR I LW E =00 R 2 5 |
(THOFMEME. AHEREN I RENEILNFES. AR TFROLGI/IHANELFH., T —
18CHHRTRB2A1990F9 0 (FF) Fhh. E1991F37 (KP) FH: Rl
FWF 0 THX SYEDEE N R, B4 HRRRE THX BEI1090EAFE T.,
FEHBRETES 1mg T 7 RAESY K FEMOmg T, . RELER, SAKE, A
FHHREL, MERILAR. ARFANEME P HEFEA Y EMB EEDBRE.
. &

2. HENE i

¥R T AR EE R ME % (Schanbacher %, 1982), #RiLH
EX (1, 2. 6. 7. —3H) 28 (TRK402. Amersham), $ {0 &i B —11-BSA M
W (#250, B FRE M7 K% G. D. Niswender E{#Lﬂiﬁiﬁﬁ%o 15 ng/ml, #t
PR R B A6 9% M16. 2%, ' :

F K Sadler % (1975) M F¥E#HfTOE T.HME ReH KR L—3, 5, 3" -
(1251} T, {Nex100, Dupont). HiE XN FH T.—BSA M#HF (CS,— 1983, FHEH =
Christchurch Public Hospital). iﬂ%iﬂﬁj&m. 05qmol}l.,ﬁﬁﬂﬁl‘ﬂ§§ﬁ§ﬁﬁﬁﬂﬁ
5. 4% 3. 8%,

3. itoth ' . )

AEEBRFESFESHAE. BLES. IEXEHEN TR FHENTHETH. IR
BB g REREEN— P48, IR R K TRIER S HEL, UREEREE,
B, HMERKHEMBBEHRTRIMFTZ08. ALK,

g R

1. X421 .

(1> M3 T, {XFH3L THX BEHELMRFRE, K T KPEFRGRICTRE

FHRE, MZE1BSFEIAR EAFERIE. RERBTHE. E1988F6 ARE A o MAKF :
(1D HAZLMME T,% 0.5 omol/l 274, X 2% M & TR ERHE B LG R |
—¥. A ENMREERFTRTSF.AEAELE T K FEEEEMETHETL

(p<C0. 013 (T8 1D, FE198BF4 H (BKF) FTRIEFH —R L., EREZXI—EBEKXTE2T
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£F, F1988%8H (RF) B LA, £198943H (BFE) AR THREHKTE.
) _ 2> @HE WHEHKE
. ' 1989%F2 F Z BBk —5, #
B—FkERT LA, 1988

FRA (XF) TRERK, &
\!ﬂ BEHFEFEXLA.THX E&E
rrrrrTrriTrrrrri1rJrrrrr1rri lgsgﬁzlﬁ{,zi)ﬁyjﬁﬁ
" . (132.6 + 1.0 kg)s BRIBTF
M XA EE1989%F1 A
FrigaE EF, T 198953 A %
FIwe{H (154.0+6.6 kg). 3
MIBIE2 AL R EST
THX A1 (p<0.05), F
19894F 3 A Mk Pl H (H
1),

(D RBILAR EXMH
HSEBEY, FIAEERL
rrrrrrr717r1rr1 11797V 17 171717 11 Eﬁﬁ?ﬁ’ﬁbj&#ﬂ]%ﬁﬁ

a #EH9s % BIFR (6, AiXLrE
MBAEREBTHRITST.

' FHENTHREALAR, &£
T3 g3 19884F9 F 2RI 8% —.

: W1988%FSH (HF) i, EH

JPLE IS B B B U L LB BERBLERABTHE, T11

1 3 5 7 9 i
1988 1 1988 AZRE (2.75 £0. 08 cm),

1 MBI THXR (. n=3) NIHE @, n=5, BAESNo g ok XHRE A, HFEL9895
¥ T, RACF (A), FHEE (B, BAES © ARENEAE D, 37 (KE) Bk E (5. 70+
SHGESFRR, WARTEFRBMRFER, (=, p<0.05. « »,p< 0, 15cm), FE1989%F 4 A HEIE S
0'.01)' - o _ IR AETR. ZE6AN
Fig. 1 Menn plasma T, concentration (8) »menn live weight (b)), testicular 4.80 -+ 0. 05cm. Iﬁ Hﬁ gﬁ E
control (. n=4 for testicular diameter, otherwise n = 5) stags in 1588 !:F 10 A m E L E ﬁ j’g
experiment 1. Vertical bara represent SE. the arrow indicates 3+ 83 £ 0. U3 em, RIGHART
thyroidectory. ¢« , p<G.05, ® # , p<0.01), B, MRFHLEFA. 198941
AZPREEHE (5.0 £ 0. 15em) BRANE, £ BFLEFLBETE, FEERE
MEERAXEXANTEL. ENEEARZH EAFBBEE, PR EEE R, (EE
BERT X HEABE (p<o. 05) (H1). .

(4) M#¥F VM MEBEAKTHELEY, EHAERSRSaRABRNTLE
U EAEY M RMEATEI8FICATI2A (F. B BREERTHEE. B
FMETF THX BRIKF (p<0.05); M H M MEAR 198943, 4 5 MM L& B b T
THX R s (19894E2H) (E'1),
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2. i#ie 2

(1) ¥ T, 7 TAFG (199050 A8H), MMA THX B FHM K T HKENY
0.17+0. 05nmol/l, T 3 A& % 0. 08+0. 05 nmol /1, T S HE 10/ (19904E11 H 22H)
Bt, 3 8EE THX {1 3L ¥ 0. 16 nmol/1, HE 3 LFKWMF; T HAEFLHMN
## T, KFH 0.9440. 23 nmol /1.

(2) FE Wf@EE‘J#EET;%%EﬁEﬁKE% (p>0.05) (B 2): WAL

170 ET.FHEE. RENHET ’

B, LEFI1990FIA KT
A%, KEE¥ (p<0.05) &
FaEA THX EME. WA
BEREFRFH M, 8
A FI9IFLIREA G
1= I T T ] 1 T ) (151-?:|:7.ng), AhFRR KT
19913 AR FIF I (156.8
+8.4 kg) . BIAPTA MK EIG

Live waight (kg)
—
=
=)
|

HE k)

fl ' HERREE (p>0.05), K
E;_ MEEHNHEBESEEREZ
3 2, PERKYHRHEE, £4
ﬁg M 38+5.0kg, BX¥ (p<

3 0.05) W FMMEMAA21.3+

4. 3kg.

N BAERE WHRE
HFHELER, &£ T.508
WEBEEER (p>0.05) (H
2) AR IEE. X HA
THX EHZEALHEHBRLEEFT
b, H#EB X 4.5—5.5 cm.
E T.HEMES, BALFH
BERAET.HEBSHETHE.
LTI F1950FE 11 AR ERE (3.1

1580 1991 .
B2 X% 2 THX HERE (B n=4) 8 T4 % @, n=4 Bew 0 lem), SRJG HRE E# .

K (). BANE (1) MEREMAT . BEBRNE BR. Wi EIWIF2H (BKF) EFE
RIS T., (4, p<O.05, = » . p<0.01), f (5.54+0.1 ¢cm), W 1990
Fig. 2 Mean live weight (a}. testicular diameter (b) and testosterone 100A 128, T, % %EE‘J‘E;L &
concentration {c} for contral THX (I8 . n=4) and T, — treated THX {4, ﬂlﬂﬁ Eﬁ E%ﬁ :’:H".I'flﬂﬁ '
(p<<0.01).
(4> M¥FFEM TS

RERY 3K S MAE 1990411 A (R E R B ﬁ%ﬁﬁﬂﬁEWM‘ﬁ&!ﬁﬂ@Fﬂbﬁﬁ M.1990
F10A £1991F 18, MARZERERBEFKF (p<0.01) (H2).AF1991F3A k3,
PE2A BE A I 3K SR EE K Ty 2 B B3t

99 —

BM (nmol/1)

T estostercne(hmol /1)

n = 4) dags. Vertical bars represent SE., the srrow indicates

vommencement of T, replacement. {(# , p<0. 05, = =, p<l0. 01),
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FHRHERRIUEY LR, PERBOBESESHEHIEAENEAENNEYE
FMAT.EEREY, fEPFREEHLETHIEEFEEFVEARAAFYHLE I,
FEHIKBINF THX BENBAEEFAL LSS, WERSWEME, U R AT MNK N
i BFHESE T M M IMBR T X % THX MW, RKETEXMNE Y ERAMAELL BT
FE, iEHBERBRER. T.H® T, S5 LEERAESNEEFYHETANEY.

BREEM FEYEEEENNEY, TEXETHFEAEFTAHERNEAE
TTika 14 THX ., ¥ T. 51988473 (KF) g%k, E THX BEMEENE S
RALEAEMAEAEN KRR EFE THX EHS T.GRAE2) . BWEXESH 1 mg
TAEM¥ T.METFE®BEHAKT (Shi, 1992), MEHEE 40 mg T. 0 & S M3 T,k
FHEEEEEEFMNKT. BAABIFOE T. €8 20mg THEFH M HAERE N
EREFEFEATH—%, T THEETHME T.KFE TEBHEE10 F% 0. 94 nmol
AEEX—A . ZREAB 1 WER, B2 AN THBTHERESS M, 119914
1A%, BRHEBEEKS, HEBRERERSERABM, ‘

FEEY THX ERAEINY —CRENER NS AENEY 2k, nEHE
FEENLANERZFVN TR, SAEERRTEHNEXCUEFEESFEWT W HHETEE
MERENIZE LA XEHRE, THX EHEESYENRAEE, RRERESEYN—
BAAREEE.THX XN THX BN BEN RN ER ST YA SEHUHEER

- {(Nicholls %, 1988; Moenter %, 1991; Shi, 1992), Hl; THX M & EF EERH B4
KHHE NG ER, FRIASMTEBRR T WA, KRN THRERUTHY
A, WM N T FEBM FHE (Webster 25, 19912) SR P RBIM K, 25 EYE
KAMGKBRETHTANERTHRALEMABEE RES KBAF (Bubenik %, 1985;
Curlewis %, 1988: Shi, 1992; Suttie %, 1991), Wi THX EE VA RS W RS
# M (Shi, 1992), X XHWEE THX ENEFEMNERHEDRINY —EHEHHTIME
El . )

BUEDEERERAARLIEZR, FBEHEXKE TR (Lincoln, 1971), THX RETE
i1, RERAHBMERERGEEMETESRE., EA21%% (19891 5) WA E
W (198943 8) #Er2A A, iR THX BMAES WL T.H A BN E R A
LR AT X WRERAN THX BEFEFEANH R EBRL, HE8RAEHRTAERE
B A MR RSN EES, TRESHESUHIZRN. ATIRER MR
TrREHIRATE &,

KBz TAHSBERBEAEIE TR, X TERENHREERESCHE
B BHRBEEBXERAEEENER, AN THAECEESHNNAST THHE
THX . B5BIMERERFE. KRR P FNERAFRENARNEZSAEYE. T.32

CEERBHEAETERERE—FA, 5 WA HFHEEEAKEESRA, XS

MR AMEES,

BHENHEERED RERKPARKERET, BN RESYHETHNEN., B

EEEMEURYFERNER, ANETHEKEFESMBENER, RAEER
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L FFE A L & 69 fR4E (Loudon %, 1992) FF MM T, K FH . BMRHF 1 EXKH
BRI LT (Webster %, 1991b), EAREHE KABAMERBRRIE MAFFR

FRZHAER TRE. BN pEMSERE TREERCENYESEEENIA. RAAR
JEHE R A F B (Ringberg, 1979), FTELAHERBIEMS ERHEZN R (Chandrasekhar .
%, 1985y, MAHE 1P THY BEERENENARRTERE, XLHEEEET.H

BT THX BERKLEHRETHBHEHERENAD, TRHRETREREEFERK
HEFARERMEE TR WHE BRI PR BT R BB E Y IEH ’
M3 TR FAEXSZRAE, TH THX EE98BELFOYE TONKEHIRT: HiR

THX :#%. EEFWRER LT (Nicholls 25, 1988), BIBFF LA THX Ea8E
BRBSEREREZR (Parkinson 2. 1904) MR, FRBGEURBRA VNS
WSS ERR D EEOMEF I ERIE.
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- INVOLVEMENT OF THYROID FUNCTION IN
REGULATION OF SEASONAL CHANGES OF LIVE
WEIGHT AND REPRODUCTION IN RED DEER STAGS

" '

SHT Zhendan
(Department of Animal Science, South China Agriculiural University . Guangzfine, 510642)

Graham K. Barrell
CAnimal and Veterinary Scieaces Graup Lincoln University, New Zealand)

Abstract

This study investigated the role of thyroid function in the regulation of seasonal
changes of live weight and reproductive activities in red deer stags. Experiment 1
observed the effects of thyroidectomy ( THX) in 3 THX stags from January 1988 to June
1989, with S intact stags as controls. Mean plasma concentration of T, in control stags
exhibited a seasonal pattern with high levels during spring to early autumn and low
levels in autumn and winter. From October 1988 {(spring). control stags exhibited a
marked reducrion in testicular diameter. accompanied by a decrease of plasma
testosterone to undetectable levels, whereas none of the THX stags expressed these
changes. After reaching the nadir in November 1988, testicular diameter ol control
stags increased abruptly and reached the peak in March 1989 (avtumn). which was
significantly higher than the peak of THX stags occurring in Januvary 1989. The
substantial gain of live weight during December 1988 to March 1989 {summer to

— 93 —
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autumn) in control stags did not occur in THX stags and these animals had lower (p<C
0. 05) live weight than controls from February 1989. Experiment 2 observed the effects
of supplementing T, to 4 THX stags from September 1990 on changes in live weight and
testicular activities, with another 4 THX stags as controls. T, treated THX stags
‘initially lost weight, but gained more weight during the growing period of spring and
summer than control THX stags (p<C0. 05). T, treated stags reduced testicular diameter
in October and November 1990 (spring and summer} with plasma testosterone ’
concentrations undetectable, but increased thereafter and reached the peak in February
1991 accompanied by a sharp rise of plasma testosterone concentrations. Testicular
diameter of control THX stags had little change in the course\of experiment, and these
animals maintained high levels of plasma testosterone in spring and summer. Results of
this study demonstrate that THX prevented the seasonal changes in live weight and
reproductive activities which occur in spring and early summer, and these effects are
overcome by treatment with T,. This indicates that thyroid function is involved in
regulation of seasonal changes of live weight and reprodugtion in red deer stags.

Key words Red deer stags; Thyroid function; Live weight; Reproductive activity;

Seasonil change
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Table 4 Comparison of relative fatness in April and capture tate in June lor A. agrarias

o HEwW SHUIEWA T SR RS sHEMEE OO HEFE
Year Size of sample Mean 5D of coptuTe Tate Regression equation
relarive latnens in Apirl in June (%)

1987 28 , 3. 51+0. 64 17-03 y=46. 4909x—146. 8
1988 Z1 3. 454+0. 67 11. 67 r=0.9618>r10. 0
158% 11 3. 5940.80 15. 29

1991 33 3.3540.63 8. 73

i HAER. ERE, EYEL
Key words  Striped field mouse (Apodemus agrarius}y; Relative fatness) Seasonal changes
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