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Abstract Artificial insemination of a 5-year-old giant panda (Ailuropoda melanoleuca) was carried out u-
sing semen stored for 24 h and 48 h at 4°C , and the procedure took place at Conservation and Research Cen-
ter for Giant Panda in Wolong Nature Reserve, China. The procedure was needed to promote an increase in
genetic diversity among a captive population of giant panda. Le Le, the semen donor who was 16.5 years
old, suffered from skin cancer and passed away on Jun 5, 2000. Le Le became a father 66 d after he died.
Though he suffered from skin cancer, he still produced good quality semen. Semen was collected from him 4
times via electroejaculation between Feb 23, 2000 and May 11, 2000. Several variables were measured dur-
ing this period: body weight was 105 kg, testes volume was (386.1 +£214) c¢m’, semen volume was (3.2 +
1.2 mL) ,sperm concentration was (1 208.5 +564.9) x 10°mL ™", total number of sperm per ejaculation
was (3 908.3 +2 546.6 x10°) , sperm motility was 84.8% +4.1% , percent live 87.8% +5.2% , speed

of progression was 2. 9 + 0. 25, abnormal sperm count was 28.3% =+ 11. 1% , normal acrosome count was
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96% +1% ,and pH was 7.9 +0.3. A dilution of one part semen and two parts TEST was prepared. Diluted

semen was stored at 4°C in a refrigerator. Semen motility was measured at 24 h, 48 h and 72 h, and motility

was 65% , 58% and 47% , respectively. Percent live of sperm was measured at the same intervals, and the

percent live was 73% ,73% and 68% , respectively. Urinary excretion of oestrogens by a female panda was

monitored by enzyme immunoassay during breeding season. The excretion of oestrogens by the female in-

creased and then peaked during the proceptive period, after which the oestrogen level declined precipitously,

signaling female receptivity for mating. Artificial inseminations were carried out at 48 h and 72 h after the

peak excretion of oestrogens. The female panda gave birth to a female infant on Aug 10, 2000. The gestation
period was 127 d. The body weight of new baby was 179.3 g. Fig 1, Tab 3, Ref 19
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PERRED, F 2000 -02 =23 H ~05 - 11 XF BA Ak
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KEEMZR 55 (305):16.5 %, 6 ,1983 AT =
>, (A 105 kg, BRI 3 4F, AL F 4, FUMLIE
. F 2000-02-23 ~ 05-11 A T ¥5, 2000-06-05 3¢
T

REEMACAE (432) :5 %, @, flJE, A 105 kg,

1995-08-16 A= FREME HIH G, B R 1 5, KRB B
1998 4EJ11f th B TH R I
1.2 FElREE TR

KRR SRR 6 ~8 mg/ke, FHLAEAA 0.3 ~
0.5 mg/kg HATIRIFORE . B 1 B R BORAE B 7 ¥
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W, T V(130 mA) HI% 10 USRS 2 I, RN I (8]
4 min.
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SRR B2 IR BN (386. 1 £214) om’, Hl ¥
JE3 ~8 V,5PKHES ~8 V, FHBUCRKHERE N (3.2 £
1.2) mL }F8 3R (1 208.5 £564.9) x10° mL ™', 4
YRR M H7(3908.3 £2 546.6) x 10° &M FHE S
$184.8% +4.1% ,TEHRHK 87.8% +5.2% ,iBFRE N
2.9+0.25, BB R N 28.25% +11.1% , K IE % %N
96% +1% ,pH{E} 7.9 +0.3(LFE1).
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Table 1 Testes size and semen assessment of Le Le
RHH 1 , X ) P Tk
Times for collecting semen Average value Variance
]El)a%j 2000-02-23 2000-04-03 2000-04-29 2000-05-11
AR
Testes volume ( V/cm®) 629.9 299.25 229.19 386.1 214
SRR
Semen volume( V/mL) 4.5 3.8 2.9 1.7 3.2 1.2
e
Sperm concentration( N/10® mL 1) 664 2000 1130 1040 1208.5 565
HF B
Total sperm( N/106) 2 988 7 600 3277 1768 3908.3 2 546.6
71
Sperm motility (/% ) 90 80 85 84 84.8 4.1
Survival rate (/% ) %0 80 90 91 87.8 5.2
o e
s 2.5 3 3 3 2.9 0.25
Speed of progression
W E R
Abnormal sperm count (/% ) 37 12 32 32 28.3 11.1
o IF
Normal acrosome count (/% ) 9% 9 96 1
pH 7.9 8.1 7.5 8.1 7.9 0.3

22000 - 04 — 03 SR ff 4 ] TEST 1.2 #%%, 75
4CHIPREEV, 7E 24 h F148 h.72 h WENKE T 1915
N ERFEIHRE (K 2).

R2 REBRKEN GERMNEHRE

Table 2 Assessment of the stored semen at 4°C

I I

. Oh 24 h 48 h 72 h
Time
by
Motility (r/% ) 80 65 58 41
TR
Survival rate(r/% ) 0 8 73 68

Speed of progression 2 2 13
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Artifical insemination,

HHREE

Estrogen content (w/mg?, Cr
D
(=]
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Fig. 1 Urinary excretion of estrogen during

Fei Fei$ estrus
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4 4C7E 2000 - 03 - 24 FFaR4EA , D& ,3 A
26 H ERYSTRIE AN, BAT TR 40 R da i & ,3 A 28 H
BT EMAIK,4 H 3 H ~5 HAKIGEES, A
ZLRh i SNEN , SE I FOFE  (R A R WA
Pox,4 76 H, AT E, A 8 F 247
A

GCAC PR P BOMERLR KFAE 3 A 27 HFI 28 H

2 21.44 ng/mg,Cr #122.21 ng/mg, Cr, A3 H 30 H
31 HAF MG AN, 53] 34. 54 ng/mg, Cr F1 86. 82
ng/mg, Cr,4 A 2 H k3| & 5K 148. 36 ng/mg,
Cr,4 A3 HIF4E N, 555.9 ng/mg, Cr,4 H 5 HIH
ST KT 22 ng/mg, Cr(F 1),

TR I R K PR BRI (4 H2 H) R
48 h(4 A4 H)FT2h(4 A5 H)#HTTHRANLE
K. GeaC mBAE b B 40 i £ AL 38 0 2 78% (4 A
4 H)f8%(4H5H).
2.3 ANIEK

HEHCAE 2000 - 03 - 24 4k & 1. 2000 -04 H -
04 ~05 FISRARVE BURHOEST T 2 WA TLHKE , ik
FEIE DL LR 3. KW BT L3R 2 /9 24 h 148 h. B
A0 (18] 4351 29 32 min F1 34 min. 2000 - 08 —
10 SR G 7™ T —4F, MEE, BRI 127 d, B0 4= 4)
f£179.3 g.
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Table 3  Artificial insemination for Fei Fei at Wolong

WREEN ERER WRTHR RREE WERE

Date Volume Number Dilution Depth
2000-04-04 3 mL 2000 x 10° x3 18 cm
2000-04-05 3 mL 1000 x 106 x6 18 cm

3 4T w

RV R AR BB RO (B 1 A 5 R G S BB AR
EH N2H22H~5 A 11 HEY 80 d B, FtriER
L RS 1 7 B, MR R SR B T R AR 0 F 0
Wi Fl TEST W BRJG , 7€ 4°C F 45 72 h 5 i& 0
47% 15 5% 68% , 5 BEREAR LL , SRR 3 i K T30
85% ASRAE , 56 47T DU F A T80, nsthn A—
SEVREE HOIRE R, 7T AR BRS 1095 7. 1 X R g
SR 7, TT LUK 3858 26 R, AT 217 3R B
FIRPBASTE , W B K T2

TR R RS b4, SCB bR AR M 3K
15, WAk BB AR 10 HE 9 6 L3 2 A R AT A

Fh 8 T AT B RAFS HEIN Y , A 15 0 A S 5
MER AR B AT IE , 4445 h 5ZHC 1 IR (FE 36 h NAZIC 36
W), M) LH & 87E8 h WiH/NT 4 ng/mL 340
FIKTF 70 ng/mL, SR J5 7E 20 ~24 h P& T %, LH
F1R) R {55 OB 240 ML RRERIFHER , ISR R R A T — IR
e, M LH & B A, A < HEOE (Wildt,
Brown & Swanson,1999) . &K B3 F M, KEEM 5 F Al
ANTRY, B T 1 2R B A M O BBk, BV 380 ST
W2 HEGN , HEN ) o [B) 78 15 . A1 S B 0 % 15 4
FE(2 ~3 d) Ay BEE A ON AN K B [E] BB
Gy (B RAEIIHC (4 ~7 d) AR B A BB e
BAGEAT A RARME A W N B 8]

TR T I B PR VAR MERRCER ARSI , T A B 3RAT
B N B (A ). A5 17 2 B A M 1k J B R 1
HXH — A FRMEBCER B B KA, T A & 18 B TC I
W (5 [ PR AE, 1984 ). Bonney 45 (1982) A TS5 42
FEVEXT 1 FUME 1 oK BB PRV ME R TE S R 15
AT ST 2 B, E R 1 208 B 72 O 1 T B9 O i 1 o 5
IR E(EL, 7R R 1H T B 86 06 12 X 41 A R VR
PR ORI |t % DUME IR 7E R B R OT ah g n L 72
RABRTIAR B )G — R B RUEE , ZERE W (4 A 3
H ~5 H) TR EH(E, X 5 Bonney % HHF5T
GER B0 B AESh Yy i-HE D 3 18] 45 F 9 e I = <A
JREESh Y, AT B sh 45 1R HEBR (Wilde, 1998) , 3
AT N 30K ) fi H P 1) 2 70 HE B8 PR+ 1) E B R 3%
B KIS/ 48 ~72 h Z[A].

B TR IR R R A RE | BB B SR ST T Hy Al 1 K R
%R AR 2> (Lindburg, 1998 ) , N TH2H5 ) 32 22
R AR5 ,1991) , 8 AR T D HOHEPE R BES B T K
eI R . AR, 04T AN LB , 2 B O EPE K
REMN RIS A BE A AL AE. N T RS
REEM B, AT LA #- AT N TG ) 2R
B, ORI SR KRR R IR 1L 2RI, 1R B
B BRI ) AR SR BB B T U AR, LASH o Bl 5% Ok R 1 382
TR ZHEME. SR SRTE 2000-06-05 FET-, HIE EFET- 5 1Y
66 d J5H1H TJE1.

S 30k
1 Liu WX(XU4EH7) , Ye JQ(UF#gEE) , Li CZ(Z=RLE), Liao
GX. Artificial insemination experiment on the giant panda.
Chin Zoo Ann( FE Y EETR]). 1979,2:20 ~24
2 Liu WX(X)4E#7). Artificial insemination on giant pandas.
Bull Biol (428 %) . 1981,1.64
Zhang HM (3K FIR) , Wang PY( Efl8 ), Zhang GQ( 5K 5%

W



562

VA RS TEINE: = I 14

7%

10

11

%) , Wei RP(%125F). Advances in conservation and re-
search technology for captive and wild pandas in Wolong. J Si-
chuan Zool(10)1|3h4%)). 2000,19(1) ;35 ~38
Moore HDM, Bush M, Celma M. Artificial insemination in
the giant panda ( Ailuropoda melanoleeuca). J Zool Lond.
1984, 203269 ~278
Masui M, Hiramatsu H, Nose N. Successful artificial insemi-
nation in the giant panda (Ailuropoda melanoleeuca) at Ueno
Zoo. Zoo Biol. 1989,8:17 ~26
Ye ZY (M358 ), He GX(fJtHT), Zhang AJ(3K%JE) ,
Song YF(KZ ) , Xu QM(RAIH) , Feng WH(IBICHI).
Studies on the artificial pollination method of giant panda. J
Sichuan Univ (Nat Sci). 1991,28.50 ~53
Huang Y(##), Li DS(ZEf84:), Zhang HM(FKFR),
DuJ(H%), Zhang GQ (K Ft4), Wang PY(EME),
Howard JG, Spindler R, Durrant B, Olson MA. Electroejacu-
lation and semen cryopreservation in giant panda. J Sichuan
Teachers Coll ( Nat Sci) [ U JI| Vi JE 2 Bs 2= % ( B R Bl 2
i) ]. 2000,21(3) ;238 ~243
Huang Y(##&), Li DS(Z=fE4), Du J(#%), Wang PY
(EMZ), Zhang HM (¥ F1E ), Durrant B, Howard JG.
Cryopreservation experiment on sperm of the giant panda. Chin
J Veter Med( FEHE-EZ47). 2000,26(2) :13 ~14
Horward JG, Byers AP, Brown JL, Barrent SJ, Evens MZ,
Schwartz RJ, Wildt DE. Successful ovulation induction and
laparoscopic intrauterine artificial insemination in the clouded
leopard ( Neofelis nebulosa). Zoo Biol. 1996,15 .55 ~69
Horward JG. Semen collection and analysis in nondomestic
carnivores. In: Fowler ME ed. Zoo and Wild Animal
Medcine . Philadelphia; W. B. Saunders Co, 1993
Platz CC, Wildt DE,Howard JG, Bush M. Electroejaculation
and semen analysis and freezing in the giant panda (Ailu-

ropoda melanoleeuca). J Reprod Fert. 1983,67:9 ~12

12

13

14

15

16

17

18

19

Wildt DE, Brown JL, Swanson WF. Encyclopedia of Repro-
duction. Vol 1. Academic Press, 1999. 497 ~510

Monfort SL, Dahl KD, CzeKala NM, Stevens L, Bush M,
Wildt DE. Monitoring Ovarian function and pregnancy in the
giant panda ( Ailuropoda melanoleuca) by evaluating urinary
bioactive FSH and steroid metabolites, J Reprod Fert. 1989,
85.203 ~212

Zeng GQ(E EK) , Meng ZB(FAR) , Jiang GT(H[
Z=), He QX (fa5%H7) , Xu QM(4%J2 ). The relationship
between estrogen concentration and estrous behaviors during
the estrous cycle of the giant panda. Acta Zool Sin( ¥
). 1984,30(4) :324 ~330

Zeng GQ(E EK) , Jiang GT(#" %), Yang KQ(# 7%
8), Liu WX(XI4EHT) , Xie Z(#i5h) , Liu NL(XIRAM).
Study on reproductive physiology for the giant panda. Acta
Zool Sin(Zh#¥)2HR). 1990,36(1) ;15 ~20

Lindburg DG, Huang XM ( ##£8f), Huang SQ( #1t58).
Reproductive Performance of Male Giant Panda in Chinese
Zoos, Proceeding of the International Symposium on the Pro-
tection of the Giant Panda. Chengdu: Sichuan Publishing
House of Science and technology, 1998. 65 ~71

Bonney RC, Wood DJ, Kleiman DG. Endocrine correlates of
behavioural oestrus in the female giant panda ( Ailuropoda
melanoleuca) and associated hormonal changes in the male.
J Reprod Fert. 1982 ,64.209 ~215

Baker HWG, Ng FLH, Liu DY. Handbook of in vitro Fertili-
zation: Preparation and Analysis of Semen for IVF/GIFT.
CRC Press, 1993.33 ~56

Zhang AJ(5K%JE) , Ye ZY (M5 5) , He CX(f)thT),
Xu QM(#JEB1) , Song YF(RZEF) , Feng WH(IBX
F1). Studies on conception effect of the frozen semen in gi-

ant panda. J Sichuan Univ( Nat Sci). 1991,28.54 ~59



