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Relationships between fecal steroid hormones and musk secretion in captive forest

musk deer
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Abstract; Fecal steroid hormone of 36 male captive forest musk deers ( Moschus Berezovskii) in Maerkang Musk Deer Farm
(MMDF) , Sichuan Province was measured based on non—invasive sampling and radio immunoassay ( RIA) methods from
September 1* to October 15", 2018. In combination with data of musk production, the relationships between fecal
testosterone, cortisol and musk secretion were analyzed. The results showed that, musk secretion (12.53+£0.76) ¢ (n=36)
was significantly positively correlated with fecal testosterone (106.03+12.34) ng/g (n=36) in MMDF's captive forest
musk deer. The testosterone concentration (141.51+21.86) ng/g (n=17) of male musk deer with over-averaged musk

(16.50+0.61) g (n=17) was significantly higher than that (74.27+7.93) ng/g (n=19) of with below-averaged musk
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(8.98+0.59) g (n=19) (1t=-3.252, df=34, P<0.01), and the equation y=0.021x+10.270 (R*=0.120, P<0.05)
could fit the relationship well. No significant correlation between musk secretion and the cortisol concentration (47.49
1.53) ng/g (n=36) (r=0.078, P>0.05), and cortisol concentration (48.98+2.28) ng/g (n=17) of male musk deer
with over-averaged musk was slightly higher than that of with below-averaged musk (46.17£2.14) ng/g (n=19), but not
significant (P>0.05). The equation y = 0.038x+10.730 ( R*=0.023, P>0.05) approximately fitted the relationship
between cortisol concentration and musk secretion. In addition, testosterone concentration significantly affected the musk
secretion ( P<0.05) , and musk secretion (14.97+1.17) g (n=12) with higher testosterone concentration was significantly
more than that (11.32£0.90) g (n=24) of with lower testosterone level ( F=4.79, P<0.05), while the cohort effects of
testosterone , cortisol and age on musk secretion were not significant, neither were the interactions. The definite relationships

between testosterone, cortisol and musk secretion can be used in musk production prediction and strain selection.

Key Words: forest musk deer ( Moschus berezovskii) ; captivity ; fecal cortisol; fecal testosterone; musk secretion

B2 Eh W) (Moschus spp. ) =M Gt IR SN , FOMERT B3 75 08 73 WA 0 IS A ) 2 0 T & R b R 25 7E
LI G 2 RNE KL EAT, B2 sh ) W B 3 1, 9 3 ko W I3 2 3 b A 8 B 2 ) B 7 ] e
BELE A R . I LUK | 1 225 MR RE 45 B 25 sh ) (R Sh S AAR IR S5 4 0 B IR a1 I8
B WEEAT AT AN AT AT R R R R S I R TR T R
EIIEY S eliRE &V & B EN NN RV E DO

R IR S AR AR BRANAT SR BE IR R o B2 RS ( Cortisol , COR) FI122 i ( Testosterone , T)) F)
iz B i -FER- B R ( Hypothalamic-pituitary-adrenal , HPA ) 22 G605, 55 S WA R B 1805 o7 #1225
FLAEOCHR O VR AR AN ERT R A DB S U RN SR T SRR S R A S 2 18] 56 R e P A A
TR PR e 38 28 e 7 A A BN, TP UG R, T SR R AR S T S R M B A T T A S ok
ARG HR BT OB I A SR A A B M T M S R S AR, RIS B T R 1) SE R 5 8 A 43 I TR A7 A
ELAEOCHR  H RS ERR ], IR SRR AR AR RN, B 2@ AMES R 15 T AT | Bl = 0 52 R A B A5 0 W L
BRI T RIEEARRIBITE . WA, PR BT Sl 0L 03 B IO 1) 58 7 DG 2R, il X B 11 I 78 0 7™ A TR 2K
N AEARSCHF RS A k=2

AR 5T R FHAE 45475 BURE ( Noninvasive sampling methods ) F1SS 92 7 ( Radio immunoassay, RIA) | il i £
N VB S R A DS [ B R K 58 B A O3 I Bl SR A | TR A PR B A 2 R A0 B S5 st /K 1 5 B AR 0 T 1 O
F IS TR BT AE A ] X B AR B R A v R A R R S

1 HESF®

1.1 WG HLS S s

AT 2018 49 H 1 H—10 A 15 HIHRIZE DI /R REMER ZF 3 (LT iR SR BB ) (101°
17'—102°41'E,30°35'—32°24'N) 47, /R FERFSA0 T 11| PG &8 0 BT S0 | b 4cb vy i, 25 SO0 T, 0 ot
FUAF H RIS 2214 h, H B 50% , S5 = 98 R340 5—9°C , BRI 25 K, AE YRR 760 mm,

AT RFEA 36 Sk | B R MEPEANMA, o ik 18 3k (1.5—2.5 %), Jlifk 18 3k (3.5—8.5 %)™ jir
AARE R R ] 5 Bl (29 10 m®) H— TG SRR TR i A B, & H 2 U THRE X [ B[] ( 2% . 06.: 00
F119.00;4-2%.08.00 F1 17.:00) F& MR T Bk | By 47 R 1 37, SLAb s T MRBEAS 32 T4
1.2 Wik
1.2.1 AR 2ERE SO o i s R A

e [ B R (0 5 o LR — b N R I M AR (R s A AL SR 0 5 5 A
AR 7 R B A R e BE AR AR P 5 5 KB R T AR5 B 2 R 4 Tk G 3h 4 17 B, AT AT R
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RN Tz R AR R KO 5 S R IV AT A W R B R A %
S AR R I EAT SR AR RIS S 2 R B MR 1 T e S Yo S R B TR A T E T AR A
ENTHEEF 1 AH N (2018 49 H 1 H—15 H) #47, R BB B2 RE 28 ARE M A4S, B T VKA N IR A7
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T 5 % B A DA B R A T B B N TG (2018 4F 10 H 10 H ) #EATE, BRI, 347 M g i) Pl £
FE , P25 RUER A LR B S0 B3 A DG IR WK 4RI 25 B 5 2% T 7K 43 J ST 20 A T B A PR B, 10 S B A ol A A s
FafdE, KB BCEAEETE 5 min DI,

1.2.2 FEFESEEIREMER A I

PRI FEARBOR FH LB g SRt R %) IR R BT B e 2 RE AR I T O BT B X o) ) 2%
FE 0.5 g, A 90% 1) £ 1 10 mL, I IR e {UZE SN 1 min, SR S5 HIRK I (60°C) 20 min, £8 2000 rmp 2.0
15 min, JEIEG DUED RN 90% 1) L1 5 mL, R E D 8O W EE R, &, Wk HIE AT,
2T RN 40% 1 H B 1.5 mL, $8 20 J5 HCETE-20°C UKFE TR

Z: MR A 7 A S SRR S I 1 200 AT 5 1) 3 0 2 [T I 25 A0 0 3 o i i e e i i AT, SR
PUZA%A) xh6080 FL A, R & b st At T AE B ARG I A= 7=, 38 FHRIL[ 1251 ] B Joa Bl 5 e 28 o0 W 2
% (lodine [ 1251] Cortisol Radioimmunoassay Kit) Jll % K 51 g, H A0 Fl 28 10—500 ng/ml, REHUE <2 ng/
mL, #EPAE 5 R B CV<10% , MU AR 5 R E CV<15% , 38 FHRL] 1251 52 3 52 53 A1 24 & (Todine [ 1251]
Testosterone Radioimmunoassay Kit) Il & S , & {5l 4 0.1—20 ng/mL, R <0.02 ng/mL, #t N2 55 R 5L
CV<10% ,HIE] 28 55 R E CV<15%,

1.3 Bt

AAHFE K Shapiro-Wilk test £ S0 5Hs IEA T, #8086 2 IE5 5040, R Pearson AH G/ Hr ¥R A S [ Bt L
RHWARM MR, W R A Spearman A 5 431 ; % 25 [A] s 14 7 4 18] (9 5C & #E 47 [11 U9 73 1 ( Enter
Regression Analysis) ,,

i FEANAR BT Y B B o it IR DX 0 Ay v A A B (v T 3801 ) AR B I B (AR 3808 ;e I
AT 2 SE TR A B A AR 53 Ay S T A v A (o T34 ) S SR (AT 3448 5 #% BRI - F- 1
B B AR R AMARIX 53 kg B Jo Pt A v A A (R T A8 B Bz B AR MR (AR T 38 48) o SR T o Az B A 00 IF.
TSGR RIS [ 18 0 i B 288 [T 2R 7K 25 57 5 R FH — I R 557 ( Generral Linear Model, GLM ) #R5% 52 | i
5T T X WA B 275 80y S A8 it (B A TS FEAC HAE . AWES i MK P=0.05, il i P =
0.01, A 8z 43 Hr ¥ 7E SPSS 20 kAT,

2 H#R

2.1 BEFEMRBEERE 2 B B R KO SO i A A A% SR

IR B3 1 VB SR AR B M AR (1 0 it (P = 0.404 ) FZEAE B SR FE (P =0.928) B 2 IE A 40, FEF STV
JERARIEZ 30 (P=0.000) , Z0 B0 5 0 S2 AR 2 B0 M0 (P=0.687) o h/R FEB 7 8 55 M 1 AR 11
SR 7 R i B A 43 ) (106.03+12.34) ng/g (n=36) F1(47.49+1.53) ng/g (n=36) , WFEEIIME N
(12.53+0.76) g (n=36) .
2.2 BEFEAREIEAE RN R A SRR R

bR B IB7 37 V8| 77 e B S ) (A I A i (13.14£1.10) g (n=18) A 5 T UA M A 5 (11.93£1.06) g (n=18)
Fyfas HERAREE (1=0.793, df=34, P=0.433) ; W SR ZERESE TR K- (112.28+18.85) ng/g (n=18) 5,
14(99.78+16.36) ng/g (n=18) M| LW E L (1=0.259, df=34, P=0.797) ; W AR ZERE iz LK (47.91+
2.07) ng/g (n=18) 5 ik (47.09+2.38) ng/g (n=18) M 2ZERW AR E (1=0.501, df=34, P=0.620)
(El1),
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Fig.1 The difference of musk secretion, testosterone and cortisol between sub—adult and adult in captive forest musk deer
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Fig.2  Relationships between the fecal testosterone and musk . ) A ) )
Fig.3 Relationships between the fecal cortisol and musk secretion
secretion in captive female forest musk deer ) )
in captive female forest musk deer

— PR APERIA (GLM ) S0 AT 25 SR B | I R 2 B2 /K S X A AR M A 1 5 5 0 (P =0.037 ), S 7K -
MR (14.97+1.17) g (n=12) & T 22 M ACE BRI MR R I T B (11.32+0.90) g (n=24)
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(F=4.79,P=0.037) , il ( F=0.40,P=0.535) AF#(F=0.12,P=0.732) 428 5 A1 958 AR FH ( Bz
B 52 F=0.08,P=0.775; 2 JEEEXAERS , F=0.10,P=0.767 ; S EX LR, F=0.76,P=0.391 ; 5z 5 i x S8 i x 4F
1%, F=0.84,P=0.367) X A A 52 M BN i 2, b Ah, SR S5 R TR 22 T0) A9 A 0GR G i K F (r=0.125, P=
0.469) .

3 e

3.1 FBEFAREES R K R Z KO IR R S B A R

AHIFSE SR FH RO G 102 0 2 P 7 PR B 2 R S 22 e B | 42 LD B2 R et vk 2 249 {43 31 (106.03 £ 12.34)
ng/ g1 JR I (47.49+1.53) ng/g, 5 BBAHFEE" 30V 5 ()R B 26 AE 0 28 1R B ( RS2 ¥k ¥ . 65.21—78.03
ng/ g FERER IR FE £ 136.42—208.16 ng/g) FE{E—E 250, 3% L E SR E B 1 358 B0 1 B % 3 0
PR REA S, SRTE XL B 2 K LL , ASBIFS o 00 bR B S S5 e B e e g R /K P A1, 2 e T AR
FE M B4 U 1] T 37 P 3 AR 1) BB IR DU AR B W3s % 7 SOK P AR A

S BFFAPF A5 40 DU 1] T 2% B 37 e B 1 90 5 IX )4 0—19.60 g, #EH (9.2420.77) g, Fird [ 417
A T R R B M B s T4 A (11.85+0.96) &, 1 RBIFSE AU ARBEES M e Rt ACHESY o 1 I B 14 Ay
PR 5, A B B (B 0 (12.53+0.76) g, A BALF1 ) 37 I o ) 452 2 O 7 0 A, D6 R0 5 B 6 Sl 0
TR S AT E Y AN A ST R, IR S 2P ) 3 T A 80 A R ] (4 4T S RERE B T, B
BRSSPI, W AR B4 5 DR 22 VT 5% 6 P 37 14 7 43 08 22 A1, PR 5 R A S v L i
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3.2 [EFEARBESERE L B KT I AR G 2

SRR 19 BRI PRI, 3R phy AL A 4 0, A H e 11 B R R R A A R O
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W], LTI T A R 2 R B S5 MR8 L 0A 75 | T 45 41U 2 ) % T A AR 3 2 B 2 )
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ST TR DA 75 e 0 D e R A 22 L S0 1T S8 00 R 400 336 B I 3 7l o 1) B A A 7 1 7K
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SRR SRy — Bl VS 2 T A I 2 Bh A ob R 0 SR B AT Ok R A %5 A L, A B BB ( Elaphurus
davidianus ) (W EFEAT Jg K AR 55 SR 0K 7 BAT 53 00 E A C™ 5B ( Cervus elaphus ) 1% 3| BE ( Rangifer
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RO S R0 R ] 1 5 R T TR K I W | A B R 2 I A R

% TSR E (P SR B AT s S AR5 oy 4—7 %19 08 17 06 1) sl 3 T IR R B
WA W AE 7—9 5 2 RS b 1.5 2 ThBF IOV I i B k) e TS0 1 TR R BB 5 T B

http ; //www.ecologica.cn



9250 JAE = 40 4

F B FRAE RIS AT 1 M 37 Wb R B8 (R A 7 AR OCIBE | B0 S B A8 5 B A b i el i AR R M OC &R . AT L, Bl 57 B
B AR % 5 L i ELA SR (ELIR B b B 3 o B R A S8 TR B (R AR TR I 5, ASBIFSE v S R A e g
WA B T A R A A i, ARG SRS SRR A ST R I, L JR B A R R B AT A 1 LI
A I I G HED S R I AR AC AR G
33 @

T 45 R I 7 B 3 MR B A A ) 2 AE S R B 5 DA At 22 0 35 ) AE A G OC R, LS P /KO- A o R B 1 o 77
i S T RACE MR I A 5, TE BRI M B A A ™ S e vy | K A SE TR 7K STV A bR B D6 A 1 1) T
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M 2R WG IN LTCH R WS .
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