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Abstract: [Objectives] The aims of this study are to understand the characteristics of the changes of
immunity and stress levels of female Forest Musk Deer (Moschus berezovskii) after birth and during the
lactation period, and to provide theoretical basis for the effective protection, feeding and management of
female Musk Deer and their young in the special period. [Methods] Fecal samples of lactating female Musk
Deer and young Musk Deer (Table 1) were collected from April to September 2010. The quantity of
immunoglobulins (IgG, IgM, sIgA ) and cortisol which were extracted from faeces were determined by ELISA
and were analyzed by SPSS 22.0, the hypothesis of normality is tested by examining normal probability
graphs and calculating Kolmogorov-Smirnov statistics, and then one-way ANOVA and multiple comparisons
are made. [Results] The quantity of IgG, IgM and sIgA of captive female Musk Deer showed that the values
of IgG and IgM were respectively 406.02 + 12.48 pg/g and 3 920.30 + 83.57 ng/g, which were at a high level
in the early stage after delivery, then gradually decreased and remained stable. What’s more, the IgG and IgM
showed a similar trend of change (Fig. 1 and 2). The quantity of sIgA continued to rise after delivery and
remained stable until the 14" week (Fig. 3). The quantity of IgG, IgM and sIgA of young Musk Deer showed
an obvious change pattern, and the value of IgG and IgM significantly decreased after weaning (about the 11®
- 12" week after delivery) (Fig. 5 and 6), at the same time the quantity of sIgA decreased after weaning, but
the decreasing was not significant (Fig. 7). Around the 16" week, IgG and IgM levels increased again and
stabilized over time (Fig. 5 and 6), while sIgA showed no significant change (Fig. 7). The cortisol data of
female Forest Musk Deer showed that cortisol levels were high in the first 6 weeks after calving and there was
a small increase on the 11™ week after parturition (weaning period) (Fig. 4). The cortisol of young Forest

Musk Deer showed an increasing trend at about the 11"

week after birth (weaning stage) (Fig. 8), indicating
that weaning behavior caused certain physiological pressure on both mother and young Forest Musk Deer.
[Conclusion] During the six weeks after calving, the female Forest Musk Deer was in the tense state of labor
and nursing, which was the sensitive period of management and nursing work. In addition, weaning will cause
physiological stress to the young Forest Musk Deer, and the 9"-15" weeks of growth of the young Forest
Musk Deer is the key period for survival.
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H 20 e 60 FFACLLK, 5T HLAH A |
B WA SR K, £+ BB (Moschus
berezovskii ) HFAEFRHEEIIR T 90% LA b (EEAN
#1981, 1991, Yang et al. 2003). AFREE
FHEEE, TEE 1958 IR YIZEMES, SR
KHIM IR ST R B, N TARFR 564 N AR B A
RS, U1, MR RIIRYS KRR, 4
USRS, LT IR BRI (B
AR 1991, RE %K% 2006). AFTEF, HKREE
& TN BREE 2 i BE U I & SR, 5
TSN A N (Green 1989, Homes
1999). MFZ Wt LY, NEkRE B SR s)

YRR o DiRe, T HAX AR5 o i - 22 -
I B %h (hypothalamic-pituitary-adrenal, HPA)
PLACR i RIS H AR R RELA K, M
WU N BRL 2R 5 B AR S0 9% T e A8 L 5

(Hahn et al. 1984, Moberg et al. 2005), #|H
Bk, S S I BEAAR AR BS DL S 4 A b 85 1
WO G e A2 BRI FU AR IE B2 o G S 45
W AR E, F2 iR AR FB ]
CLA SR T3 shW il 58 Je G5 AR BRI i
M (Liu et al. 2006, Hesterman et al. 2008, Wasser
et al. 20100, AHF 7T IS JEH0 1 1) FAE T B
TRZ ] 57 7L 3 B RPK 8 22 FL T 7 4l AR AR B 1
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B 71 (IgG. IgM Al sIgA) FIR K- )48
R, D9 I E R B R 2 B LR
TR FRPE UK AR AR T

1 SR EHRTT

1.1 SEBF

SIZIG PR BE SR F B P A4 R 5 1Lk B 7 B
Oy, %O T RS T B I KR B
(33°34'57" ~ 34°1821" N, 106°24'54" ~
107°07'30" E), SR AEMEBS X . B
THEEILE, TE AR, W, KRR
MFEE

LA B A 8 AN, HEEURERE 14,
HIEHEE 74 R GBS NEE RGN
(15mx15m) fiEE 2mx2mx1.5m)
AN FAFET AR, R, 5 SkHETEME
51 SRMEER B R s 2 A R R
MRB B %, WEVEARES IS 5 9 A A2 A TR
BEFRES 3. BB 2 E KRB, &
5 B RN TR N R, AR
MEXCF IR, R, b s b EoKkk
RS A KA, IREIERETOK. &
SEAG L 6 I RAE BEAA PR BY A I BT = 4 bk B
WEFERT G, SR HA (8] BEAAOMR B S 4 R bk JBg 35
TRIRFFHAT A, BRI, MEEE
*1.

1 LRHRBRELER
Tablel Thebasicinformation of the experimental
Forest Musk Deer

BEATE R RS PAFE PR
EoRsy gy & (FFE-H-ED (ind)

Female Age Parity Delivery date  Number

pedigree No. (Years) (Year-month-date) of litters
026 3.0  Z7* Multiparity ~ 2010-04-19 2
036 3.5  Z47* Multiparity ~ 2010-04-28 2
040 3.5  Z47* Multiparity ~ 2010-05-06 2
042 2.5 %7*Multiparity  2010-05-05 2
046 2.5 Z7*Multiparity ~ 2010-04-22 1
034 3.5 ¥/ Primiparity ~ 2010-05-08 2

BRSS9 24 0 B3 3 O AR B i 5

The code from local Forest Musk Deer farming.

B, MBSV, Bhr. &
B E AR B TR R ., il G R R 3B
& R BRI AL TS B AT, R T RERE
SRFERT BEAA AR B S 4l AR B BRI, ASHIE 9T AN
REARARBE 7360 J5 38 2 JE T UR Rt . ARSI RAR
T 6 RS R B4 ir (A& 4k
BEAEX 50D IR
1.2 FEHERENRET

2010 4F 4 ARA)E 9 A4, £xf 6 REt
PR ES = (4185, B HRBS 73 160 /s 1 28
2 ATFUARAEZERE, 45 3 d SRAE BEUA AR BF B ff 25
fEREG 1 IR, ESIRIERIEE 5 FIFMGEE 3 d 1Y
IR EELN AR BT B SR A 1 IR, SRAE I ]
N4 8:00 ~ 10:00 o BUBTEEZE(E 10 g 47,
b SZMER I (T N = B ki P i v
WA S HIA, FEBRAI0E 05200
A =20 CUKFEIRAT . T5EREA B, FASHE )
PR B BEAR AN PR AEAN [ (1) B 2 R R, SR
REELIR A A5 R &, BT L] DAAERfR R
ABIAR . BEAL, PR BT R S5 2 ROk BROIR Y
LI 55 1 ZE A5 JURE B 5% /N T BEAA A B8 1) F50kE
KN, BRI AT DB X 53 BEAR 5 4440k 85 1 3
fEFE A
1.3 FEFEHREIRE R RN &

Zx I8 Peters 25 (2004) K Carlsson Z£(2007)
(I I e . B RGN, B 0.5 g MR FEA
BEVR-E 5], NN pH A 7.2 1] PBS Z21K 5 ml,
7% 1 min J& 2 000 r/min & i 250> 20 min; HY
% 1 ml, #RJ5 10 000 r/min FBKIE A4 B L
20 min, FIEE - 20 CLAFRAFAH .

K b AT AR R A PR A B A P 1 A
PR AR AT P2 IgGL 1gM il sIgA 3 Flife
EERE . B RT-2100C ZUEFFR AT G
AR AR A F]D SR B 2
I R SRR 3 Pl e Bk I & &

T BREE AN B R EH A, e
Yol B RERREE A (sIgA) A 3 ~80mg/L,
AR BEEREA M (IgM) N7 ~ 270 mg/L, 4
G EERE A G (1gG) N 1.5 ~ 30 mg/L; REBUE:
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slgA & 2 mg/L, 1gG & &8t 0.6 mg/L,
IgM FE#IT 4 mg/L; “FHMEILE: slgA N
97% ~ 102%, 1gG N 97% ~ 104%, IgM A 96% ~
106%; 85 24 slgA LK T 7%, HEE
T 8.5%, IgG #HIET 9%, HELEMET 11%,
IgM LT 8%, HEAMET 10%; HEF1*:
slgA 5 IgM. 1gG 58 UM /N T 0.01%.
14 FE(EHRRICAN 2
Z: [l Isobe %5 (2005 ) & Capezzuto %5 (2008)
(1777, B 0.5 g I3 B R & 3 50, IR
Fod 9 1 MHREZE TR S S ml T 15 ml
e, HRICRRRY 1 min 45,
BT KB#F 60 ‘C7% 20 min, #RJ5 1 500 r/min
B0 10 min, HUH EIEWG DUEFFEIIA S ml
A ERER PR, g% 1 min, =
WrE D E IR EIERE T R EIERA TS,
i1 ml FEERES) R e, JRCEAE - 20 C
LR EORAE# H
K R R R & R A A
BRAFD FEHUR FREE . AR S 2 v i £l
TR R o e ) A
B R R I E EEROR S 4, e Y
N 20 ~ 600 pg/L; REEEA B i 7 Bkt
Sug/Ls “FEIENLE AN 99 % ~ 104 %; L3R
FONHEWAR T 7%, HERMKT 8.5%; 4¢FtEN
ToAE X R
1.5 HAEaHr
SRV B O R I S B K=, AR
A5 1) H 8 6 55 R B T 35 P ) B o I
(ng/g) A BKE H[IgG (pg/g)  IgM
(ng/g) - slgA (pg/g) 1& &L, FEFE R TREA
FTIEERE A S ERIR R AT IE + iR
(Mean £ SE) . iz ff] SPSS 22.0 % ff:, #il#s
EIEASHEE KA THHE Kolmogorov-Smirnov 4t
THE AT 0 IR AR BB, 2R 1T X A B Jot P
TEMGERE DS EETRENET E SN
(one way-ANOVA) N Z HE L, BEMKF
BWE NP =0.05; KM Levene’s J5 Z A5
WhEREAR B T Z 5 & A 2 HE L

5K F Dunnett’s T3 5 .
2 4R

21 BHEMRESZEFEN 190G S EMZNL

P % B MR BF 240 N 1eG H W5 28 2 A
£ 21, HAeEREA 1gG TEMNE 2 F
IE{E (406.02 £ 12.48) pg/g BEFHE A% E S 7
JA HRAR (246.02 + 24.58 ) pg/g, BEIRIE 39.4 %:;
MEE 8 JH 2 11, FE IgG FE M)
R TE, SFME A (282.94 + 16.89) pglg: M
B2 HE 21, #E 1gG BA WD), HEE
AT AR BARFF A R RS, ~FHAME
N (213.84+5.76) pg/g. KHEZEME I ERE A
IgG & &I B AR AU T 455 bR BT BEZITIEG 2
B VIREREE, BHAMBEIAE 1gG 7l 73 N EFIHK
JERER 2R S I LI C 1 BB« BEZIARER B 5
BRI B (IR B LA REZh AR EF 5%
AT AR B (E 1, 28 1T 5 1T B 1gG
SEERAEE (F=3798, P>005), %1
AT B S S B, 1gG & 83572 7R
2% (F=3.798, P<0.01) (1.
22 BHEMRESZEFEN IgM EEHEL

Wl 77 B AR B 7 JE 250 IgM AER 2 A

(3920.30 + 83.57) ng/g £ 55 10 & (4 306.26 +

412.48) ng/g, HIEMH IgM EHA TR KA
FHXFES: 25 IgMAAEMES 11 J& (3 938.46 +
354.42) ng/g SRITNREZRE 14 A (2 731.63 +
204.79) ng/g FARAE: MBS 15 & (2 962.71 +
485.36)ng/g 55 21 JA (3 031.71 + 189.30) ng/g,
IgM {A R FATROIIBRAS B AL T8
Ko MR ST G BRER 11 1gM & & 1L s
TEFE25 BB BEA IR RN B UIRERE, BRARARER
M 1gM 5 1gG —HERT 9 N =AW B, 2B T/
[TFrBARLE [gM & 22 e (F=3.423,
P<0.0D), I S5IIFrBAHEL 1gM & &6 #
#5 (F=3.423, P>0.05) (E2),
23 BHMAMEBIZEREN sigA S BRI

W IR BHAMR S H IR G 28N sIgA ST &
Freftm, HIPE 9 B slgA S EEFRSE
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Fig.1 Thefecal IgG change of captive female Forest Musk Deer during postpartum 2"%-21% weeks

[ DAL ARRA R R BE: 1. BESIARESIC R 2 (i 7L 300: 11, BRELDARBRIBC RIZWRE 10 B 1L B4k R
Ttk IR ERMEE, P<0.01,

[, II and III respectively represent different stages: I . Lactation of maternal Forest Musk Deer who are close with the young; 1I.
Separation period of female and young Forest Musk Deer; III. The relationship between mother and young Forest Musk Deer

disintegrated. ** indicates the difference is very significant, P <0.01.

5500 -

5000

4500

4000

3500

3000

SPEFREAM [gM (ng/g)

2500

2 000
1 L 1 L 1 1 1 n L 1 L L] L 1 " 1 " 1 " |
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B2 PEFFRHMAMEM RS 2 AE 21 AFME 19V K134
Fig.2 Thefecal IgM change of captive female Forest Musk Deer during postpartum 27-21% weeks

[ IR BACRA R R BE: 1. BESDARESIC RS2 M 7L, 11, BRELDARERIEC RIBWRE &, 111 B4k R
T HFORERMEE, P<0.01,

[, II and III respectively represent different stages: [ . Lactation of maternal Forest Musk Deer who are close with the young; 1I.
Separation period of female and young Forest Musk Deer; III. The relationship between mother and young Forest Musk Deer

disintegrated. ** indicates the difference is very significant, P <0.01.
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(1795.74 = 136.49) pglg, ZJ& slgA & E A
RN B, EEZE 14 4 slgA S 2IEERIT, H
EARBTOKTFMREERS, FHHEN

(1222.87 £ 40.77) pg/g. WA ELE RiAE
IR I 45 S MBS BERIR R S VIR S
BEAMREFZEME sIgA FIFERT 3 A =AFr B 28 1
BB 55 T B3R sIgA /KF 2 il i 3

(F=2.071, P<0.01), 2K ESHEIME
[RZEME sIgA KR E 12 7 (F=2.071, P>
0.05) (K 3).

2.4 BHEMETIEN B & BRI
EPRSUN N RS RENES (I 4 & YA
2 J& (186.40 = 8.57) ng/g A5 8 i (143.80 +
14.77)ng/g (7K RFEE R [ B 9 i (149.49 +
6.93) ng/g 5 12 Ji (147.12 £20.70) ng/g H
PU/NEFBE; 5513 & (127.66 £2.64) ng/g &
17 8 (129.08 +6.39) ng/g AT HARKT
%18 J& (16023 + 19.47) ng/lg £ 21 &

(182.51 + 11.34) ng/g B JREE /K4l F Tt
PR FE A8 R 0T B 7K (9 AR AR I 45 5 bR BT B
YIER RV VIRERE, WD BB 7 J5 B o B
K3 R 4 AP B, BEYIMR BT IR 2R 5525 AW L
1 CTHrBO . BEYIMR BRI 2832 M ek 55 1) 7 125 30

CITBT B LR BRI AR B 56 F T A iR TN
IV BL. 55 1 FEETIRY B S BTl 7K~ 22 e
F (F=1247, P<0.01), HBIEHEIVHB &L
JREE KR I AR % 25 (F=1.247, P<
0.01), HABBZ MBI LEEEEZER (4,
25 HEHREIEREA 109G S ENRL

YIRS B A2 E IgG W 5 M

(247.58 £17.76) ng/g MARME V& LA 25
12 J& (334.03 + 17.79) pg/g HIWAE; M5 13
Ji (323.73 +£17.55) pglg ZJG WA FF%, 258
17 Ji (321.95 +£20.49) pg/g BT AL T _EFHEa
ME 18 J (364.93 + 34.04) pg/g = 21 A

(358.82 + 13.78) ug/g AT AN PR EL. 1K

*%

2000 |- [

SFEERE HA sIgA (ng/g)
s & &

—

N

[=3

(=]
T

1000 -

I il

0 2 4 6 8

12 14 16 18 20 22

72 )5 %X Postpartum weeks

B3 BEFHERBL MG 2 AE 21 B#E sigh Mk
Fig.3 Thefecal slgA change of captive female Forest Musk Deer during postpartum 2"%-21% weeks

[ IDRIIG R FI R B 1. BESUMRBSIE R SR A 2L 00; 1. BRQUMRESI 202 W0R 38 (1 2> B0 111 B4R &t

Tk = RREFLEE, P<0.01.

I, II and III respectively represent different stages: 1 . Lactation of maternal Forest Musk Deer who are close with the young; 1I.

Separation period of female and young Forest Musk Deer; III. The relationship between mother and young Forest Musk Deer

disintegrated. ** indicates the difference is very significant, P < 0.01.
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B4 BHERBSREE 2 AE 21 ARERRBENELL
Fig.4 Thefecal cortisol change of captive female Forest Musk Deer during postpartum 27-21% weeks

[ I IRV 23 5ARERAF R B 1. BRI R K pm 7LI0T; 11, RRgh AR B IR 2B HT IR S5 1 20 B 0); LRIV, Rk

Bk ARG Tk, »RorERTEE, P<0.01.

[, II and III respectively represent different stages: I . Lactation of maternal Forest Musk Deer who are close with the young; 1I.

Separation period of female and young Forest Musk Deer; Il and [V. The relationship between mother and young Forest Musk Deer

disintegrated. ** indicates the difference is very significant, P <0.01.

PSR BE AT 1gG MR URFIE IR 45 & AR BS B
YRV VIRERE, HEEME [gG S N =
N B B, BT A TP )
A EEFEAE 1gG TFHIKTFERARE (F =
2,679, P>0.05), 11 51 BLIFAE 1gG
KFZEREFE (F=2679, P<0.05). N9
JaAFFE, 1gG SRS HAESE 5 FrEMtzE
FRE (F=2.679, P<0.05), {E55 12
ik 1eG SEMEESTE 5 ANEE (F =
2,679, P< 0.0D). Ja A% 18 £ 21 M2 )5,
PRI ERIN 1gG EIWEZ m T HAERIE 5
JAKT (E 5,
26 ShEMEEEREN IgM EERHTL
YIRIRBE SR 1gM MEE 5 ] (3 501.11 +
151.81) ng/g &5 11 J& (4 945.84 +£576.96) ng/g
—HE ET&H N 12 H (4 821.58 +
527.2) ng/g HIFEAT S EIUE NE, HEE 14
8 (3617.86 £256.99) ng/g EERAE, 25

Vg bJb, HAES 18 (5003.39 +365.12)
ng/g 5 IgM {H 4T EmKF B IR e . ks
IgM HI AL RRAE 45 6 AR BS BELIEC R (1) 2 DI RS
B, SRR ES ) 1gM JK-FR] 4 3 N B . £4¢
THANTFH, BEHAMRIEE 5 R AR S — I R
WEAE M ES 11 JEWS 1gM S &2 7 B (F=1.861,
P<0.05), 7ral LRI A 18 Hke 55
11 JEEE I IgM & &2 AR % 2 7 (F = 1.861,
P>0.05), 5 18 ML 14 FRE 1gM % 744
w#E (F=1861, P<0.01) (K6,
2.7 HIEMEEREN slgA SR
YA ES E S sIgA SR RIESE 13
JA (1712.02 +71.96) pg/g A% 20 F (1 828.27
+164.69) pg/g HI/PNIEAE. M 5 A RIE 21
FA R SRR B 2T sIgA S EAG TR
B, Fo AR S A R ES TR) 1) sIgA ZK-F35 0 i 2%
PR (F=0.664, P>0.05), KIS
AR, Hiafk L2 BT (- 7).
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Bl5 #hEFHAEES 5 AZE 21 AH#E 19G KR
Fig.5 Thefecal IgG change of young Forest Musk Deer during 5"-21% weeks after birth

I IAIZRAFERIE B T ShbRBme L, AL S RREs a0, 525 5 8 1gG KL, *FoREREE (P<

0.05), **FoRERMEE (P<0.0D.
[, II and III respectively represent different stages: [ . Suckling period of young Forest Musk Deer; II and III. Young Forest
Musk Deer tend to be independent. * means significant difference from the IgG level of week 5 (P < 0.05) and ** means extremely

significant difference from the I1gG level of week 5 (P < 0.01).
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3 000 L . L . L . L . L . L . L . . .
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Hi A )5 % Weeks after birth
6 B ALRS 5 AT 21 FZ(E IV B
Fig.6 Thefecal IgM change of young Forest Musk Deer during 5"-21% weeks after birth
[ AR AR BE: 1. gh kB sl AN b bk B T or, * 2R 555 5 4 IgM K-FAEEEZE 5 3%, P <0.05,

[, I and III respectively represent different stages: . Suckling period of young Forest Musk Deer; Il and IIl. Young Forest

Musk Deer tend to be independent. * means significant difference from the IgG level of week 5, P < 0.05.
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Fig.7 Thefecal slgA change of young Forest Musk Deer during 51"-21% weeks after birth

2.8 HEHREIERE N R REE S B

| 5% &)y (P B 28 (60 3 Jofd ez P 0 i DAt A
JE 55 5 JE (83.51 £6.48)ng/g B3 9 JH (84.12 +
4.50) ng/g, FEAFE L REEACEAHXPERR 28 10 F
(94.06 +2.80) ng/g 25 11 J (94.40 +5.26) ng/g
HELNER B 8 12 B (85.02 + 4.63) ng/g
FH 17 A (7850 £ 4.40) nglg EIFLEHIA
th: %5 18 JA (95.37 + 4.81) ng/g £ 19 &
(94.17+£7.96) ng/g HBl—ANIE(H; 2 J5HIBE
FH 20 4 (80.12+ 1.18) ng/g FIE5 21 JE %
RKF (74.13 + 6.20) ng/g. HILAT W, 4hik
PRBF S48 R o I S T LR e B K AR A, AR 38
15 K2 I I 7K T (1 AR AR AE S &5 45 bR RS BRI R
W DIRRRE, "R 9 5 ANBrBL, BN Ak
B 5 R X RBONEH ML CTF
BO, # RS 5 BEAMR B G 538 TRk 55 1R e FL
W CIBO, 1T ~ VY BOAZhARM EF5 REA
WEFZH B e T Mo . 280 iE .,
51 BrBr 558 BB, S5 IV I B B 5T i
KPP EFWEZE (F=1.175, P<0.01), %11
B B 5 SR TR B R o B /K T AR L 22 7 B 3 (F =
1.175, P<0.05), FIVEBS55 VI BOY R
fi K ~FAH b 2 R 3 (F=1.175, P<0.01)
(E 8

3 Wik

WA AR AR JE K R v, AT B
4K Fat HEHMA MBS R YERF:  BEE YA MR BT
Rk, FLERENS M4 VST A R K,
WEWS A Eh A N B, 4R BRI AR 1E BES) OC
AP FEEN, JHFAEEREE R, [
IEHAMKES T B SRR G &
KR e R e 2, T30/ K ) A A 8% 1) HERJo
Ity LI 18] 5 06 SR IR [R) 56D, XA TR A 1 BE%))
MR Berger (1993) I\ 41417 4= (Bos gaurus)
(1) At A Bl A BES I SR B N, X e R AE
AR IBS T IR B bR B AN T 2 AT BEAAObR B S BE
AR B Skt (R A 22, N AE JS 2R 4 JEJT S,
BEARPR B XT 40 A b I8 i 2L 1 9 28 40 22 4 1
hn, 205 7 BRI, BEIR— E LR
YIRS 8 EREEL 9 W, HZ 10 k. 10
JETSI , BELIR R I (8] A A 1 IR 16.3% (R
FRE 20060, XBF B RIVEER CEIRTU
559, 2 12 HEw B ROAMR D, hifraT
Moz CRETEEE 1997).
3.1 GEAEIEIRH

BN G e IR A R AR G % 1) A HE R Al
ST HRAE B S AR 1) A . ALY
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Fig.8 Thefecal cortisol change of young Forest Musk Deer during 5"-21% weeks after birth
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[, II, I, IV and V respectively represent different stages: I . Suckling period of the young Forest Musk Deer who keep closed

relationship with their mother; II . Suckling period of the young Forest Musk Deer whose relationship with their mother

gradually weakened; III, IV and V. Young Forest Musk Deer tend to be independent.

(1) 1gG RN A EEPuEk, HoEM I,
SENUATURGL “ E0E”, KRBT s Stk
G A PRI (Greenspan et al. 2013, Liu et al.
2018), IgM 27> TR KK RIERREH, 1
R G R R R A AW PR (Kaetzel
2005). WHFLBIWIK) TgA A PR, i
AR (sIgA). slgA HAERA 1gG MIAHLL
ik, HFEEMBOKLEY, It E
B ERES, ERPIZE. WPIRE. WIR
AFETE . FUIRAIRES, DLAHRPURAEM IR
JrT R REEEA (Royle et al. 2003, Woof et al.
2015)  AH FUI E AR BF SIS N 3 P ob e BRER
F (IgG. IgM. slgA) EHHAEAE L, [
T BHAMRBSLE B 2B B LA R 4 A bR B A e 5L
1) G g% A AR AL RIAE

ARG REY], BHAWES 7556 2 2
21 JAZEAE 1gG P A=A B, S — B BN
MEMR B BB E I 1gG /K, BEE 315 %
AEHIFE RO PG, H IgG EWEEZ T, {HIE

FLII 5 BARFE — AP 1 1gG 18, DAk 2
LSRR BRI 75K . 28 B BOR B/ INE L
TR e 2 A R, 3 A S AR M I B ROK,
BT BHAMKBEHLR 1gG 1 BT, S =Hr Y
RAREE OB 7L, TEARRFRSE LR T R AR EY
Mg AR 7, RIS, REARARES D& R4
WHE I, HUARATREAL T IEH 1 % AR BRSO
TREE—5E 1gG Ko BAR, BHAMEF 54T
SR G 9% A B P TR I AR AR AR 25 2 bR B
P BRER 1 R 5 R, ORI A e A
S 3. TEXTHEAERE (Cervus nippon) (KR 7T
A RIS (ZRE 2016). BEAMKE
Fe 8 IgM EH 25 1gG R = AN B Ak
fIE,  FEDN L G g3 A BRIV 2 UM S 1gG 2B
IR B FEME 1gG MllE &5 R, HoK
PARTE AR I = AR B . SR
BUOAMR B Z(E 1gG 3525 FTHEaS, X ER
FETHAM B AL A I R . BB 1gG
KRB, AT RS R DR 2 S bR B2 A5 ek 2
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Fi, B EEET, JEE FHAMKE T 186G
BEERITD o S = BB (1) 1gG K [E]
BEEAKT, ULEHYMAMRES B & ek A s O
SEFERRRA AR IR AS o ZhARMR G 2R (E 1gM /K
FEFE 2RI H =B, B IgM =B L
T-5 1gG [FPHRIM A, FHE T H
AR N TgG RBARHEN . Zh iRk BF S (E N
IgG K IgM W FMEEE A G EE 11 AR
12 JEIRS IR B — IR m Al X R T EYE
JBF RS W W T 1 = B IR R R R ek BT
BEFL . FERRYIPIIA B =g B 4y ke T AT 1)
G, BEARMR BRI ALK LA R, H4b
B 0 TR) R HHERS ,  BRAACRR JBF A 7, 5t 7 28 T ik
/b (Cilek et al. 2008), X 2l Ak B 11 5 B35
FERIERETIWT 7, HE S REERGE A
SEE, RO LA BRI R RO A kg
5 B B Bof SR PR BE L 1) 93/ 1 i SR IR E IR AN
B, SEYEARET H B B S e B SR AR
IR, X B LA 1gG K 1gM & & B B R
fiK. B3 18 AR4MAMKET 1gG K IgM 1HI&
Bl BT iRE, RPIXELAEREE A &1
TS RGFEARTE R, P USSLAEE . RN
N, HTRAHIET B AMAERZERED
(&, FTLL, BEFLZBESN Tae ik 5 (1 — SRR
(FHAKREE 2015), HARLIGHIBFLEE R —E.

| PR B T 65 22 P o PR B, PR T 9
Wi RS WIRARG . 254 B
LR SR EIFET I E BRI . SRR
TESNRRT B AET 2255 (Yang et al. 2003),
ik 60.6%, HZ AR T HL R G E
I3, T slgA XHAL R AE RGN FEL AN
HEMIEH . FXF AL R, sIgA
RN EERERE N (Kitano et al.
20200 AWFERIL, HIERE A G EE N
slgA I T a2, HRAERIEH -
FHI R . 12 3R W G bR B TE R K it
T v B TR A0 S 3R 852 AR A i L BE %) 43 B8 2 5 5K
sIgA (150 W K32 B FIFE BE B2, {HAES)
AR B I KT R T sIgA Bk AL T ETRIRES:

NN NG FORETAIPREN (XN = I o A
HA 5% RGNS E T e E . N
AHIF FT I 58 25 SRHEM, - LR MR B AN E B AR
RS T KER sIgA, HEH sIgA @7
T A i TR, B LS R R B sIgA TR
BE N,
32 PIEAEFIEIREI AT

2 B0 LAV R IR I A AR B
O3 A2 B SR, IR R PR B AR B S
FERIEES IR (Morato et al. 2004, Romero
2004, Vitousek et al. 2014 ). AW 77 i@ LM 5 £F
ARSI A AR B S Bl Jo I 7K P SR PR R BE A4 AR B
TE 8 %10 7L 1A ) 1) 23 RS

BEGR ARG 7= )5 1) 300 J2 R B 38 45 R 3R
B, B K 2 R B — /g B —F
Fa—F IR BT B o FRAT TR X Se R K
PEUE S EHAMK B IR IE I, T %
BOXAGERATREMI R o S — M BRI B 4
P37 AR PRI R LAY G B, RO
2B [ PR (1 2R FE A AR RN AR M 1R 9 4 6
1, BRI, HFLRERNE R H IR
T B, DS IR ) R R R /L, EH S
REARBRBY 1) 2508 52 it Bl T R F% . Mukherjee
2 (2015) %2 (Bostaurus) fil Amdi 2% (2015)
X4% (Qus scrofa domestica) FEIHF 7T tH48 7~ T M
PEAEAE P L WL R 3 I B ) B o S B
R AT DAL, BHAMES 4751 4 FW,
HAL T oy A G R OIRES, 28 TER
BURHH . 2 B B SRR BT 4G S SRS, T
BHAR R IRBE A TS 2, BRI 7 s 3)
S TE], P GAEBE . BEE 4h iR IR &
REAOMR B4 T B s 3, BEGOC R TR .
BAVEL MR, X PR AR B B 5
AR BT R RN . BB =B B, SRR
FRIE R 4 5 BRI 73 B, X 3BT B
RBE R IR T ) SOBOK S, H T REAAR AR
BRRA T Bk il H oA B ek -
ERMFBARMIKT o BATA N, XN
BRI 7K A BEAR AR B I IR H KP4, B
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HIR e A A 22 m 2 S B B C A

A Case of Utilizing L eaf-Sewing Nest for Reproduction by
Olive-Backed Sunbird Cinnyrisjugularis

B RBER, AR, RMBEIHATAMAE T T8 KK E TR (Padian et al. 1998, Sackton etal. 2019, Satoh
202D, N TREGHSREEE, WMARERADIE, DRMREL 72 &R, Hla, HEF4 (nest
parasitism). {35 (nest usurpation). FF|F (nest utilization) %474 (Davies 2000, Zhou et al. 2009, Soler 2017,
Diamond et al. 2020). v, L3REE R —FEONE ILINAR LHERE, —RIBRRMEEIME L, B—F5
AUH A 5 2 1) S AT EFERIAT A, T A AR DR AE SRS R 1m0 HE R TEEE (Lindell 1996, Moseley
etal. 2020). HEl, H251dx2ZHONTFE S (Koenig 2003, Deng et al. 2016, Lewis et al. 2019, Slagsvold et al.
2021). HUbFIR, 223047 T SEAMER —4, Biltn, EREERES, SRR EAE AR 2 —
BN% 247N (Bailey et al. 2014,

B E S (Cinnyrisjugularis) FJ8T#EH (Passeriformes) AFIE%EL (Nectariniinae), PLLF4HfER. &
AR YR TN B R SRR X 8 (Maher 1996, Jiang et al. 2016), X 5 AHT 57 ) 76 32 R A AR
Wt b (22°3135” N, 106°59'16" E) FrR B —80 (K 1a). A1, WFFLART 2020 4F 6 H 23 HAHL—Hils
e 5 DL g RS AT B BRI R o AL T R AT L (22°28'52" N, 106°58'46" E) & RIX 471
CI#3E2 (Serculia monosperma) BHEL 7> HEF (B 1b), BEESHEZ 4.7 m, EodEZ4 5 Hid4ES 2 R (E 1),
SR NP R AR SRS TG TN A 22 RS B 2R R VR SR, T SR 2k 85 & D HES %
It Wk 5 UM R (B 1d), BERME S ik B 48 (Orthotomus sutorius) (I & 1L S (Prinia
rufescens) FUSLZUAHTT. SRTH, M FTESPRA LI H 80005 SR IR E 5 .l e B g Sk T HAT
AU, LT d IREME SRR E SRR AR (B e, O, RN, ZEHMIANGA H AR,
JE BRI ST A ] DU S A e s IR Y (B 1), 1 R4S T 6 A 30 HER 08:26 BFHH K,
LS T 7 31 AR 03:41 e & (K 1h).
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