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Abstract: [Objectives] Musk-extraction from captive Alpine Musk Deer Moschus chrysogaster by Musk
Deer breeding unit with relevant qualifications has become an effective measure to provide musk sustainably.
However, the related musk-extraction operation (MEO) may cause behavioral-physiological stress on Musk
Deer because it involves manipulations such as capturing, holding of Musk Deer and musk-extracting
handling. [M ethods] This study was conducted in the breeding Center of Musk Deer in Xinglongshan, Gansu
Province, between November and December, 2020. We determined the levels of fecal cortisol metabolites and
activity of 46 male Musk Deer with MEO. Generalized linear model and analysis of variance were used to
explore the potential behavioral-physiological effects from MEO on Musk Deer of different ages. [Results]
We found that the level of fecal cortisol metabolites in adult Musk Deer after MEO (85.28 + 5.00 ng/g) was
significantly higher than before (56.08 + 8.64 ng/g) (P < 0.05, Fig. 1), and it increased after MEO, peaking on
the third day after MEO and recovering to normal level on the fourth day after MEO (Table 1). However,
cortisol level in elderly Musk Deer was not affected by MEO (P < 0.05, Fig. 1). Activity level in elderly and
adult Musk Deer decreased after MEO and reached the lowest values on the second day after MEO (elderly:
59.04% =+ 4.54%, adult: 73.03% =+ 7.71%) and then gradually recovered. However, only the elderly Musk Deer
show significantly lower level of activity than that before MEO (74.09% + 3.97%, P < 0.05, Table 2).
[Conclusion] Tt was found that the MEO can cause behavioral-physiological stress on captive male Musk
Deer, in which there existed the significant differences between age-classes.
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FHIRHE Fo A B TRALES A Sh I F= ATt AR
K504 (Moschus spp.) 73 I BS 75 4% )
AT ARG EZ K. F 75 F R R
A& TSRk, B4R R O EY
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Fig. 1 Fecal cortisol metabolites concentration in
adult and elderly captive Moschus chrysogaster before
and after musk-extraction operation (MEO)

A AR 28 4F T JB% 25 R JEAE B o e A
MK RN R E (Fri00= 0.13, P>0.05),
FLEERE R i AU ) /K P AE BB BRI IS R
BWEREZES (P>0.05) (R 1D,
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Table1l Fecal cortisol metabolites concentration in
adult and elderly captive Moschus chrysogaster within
7 d after musk-extraction operation (ng/g)

5[] Day FARAL Adult group Z4E 4 Elderly group
0 56.08+8.64, n=19 70.47+£7.25, n=27
1 83.59+10.33, n=9 62.17+11.23, n=14
2 100911842, n=10  3527+9.78, n=13
3 109.39 £13.54, n=9 71.43+£12.72, n=11
4 73.36+11.12, n=10  6837+7.38, n=16
5 82.61+17.55, n=7 65.80 £ 6.36, n=38
6 65372049, n=6 70.79+9.38, n=38
7 68.55+9.23, n=6 64.00+10.20, n=11
B TH] 0 A I«

Time 0 means before musk-extraction operation.
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Fig. 2 Activity level in adult and elderly captive
Moschus chrysogaster before and after

musk-extraction operation (M EO)
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B o A B B S 3 2 R e T2 2 Rk
FIRARE, MG WA HpEERE 2 K
SR 5EAER (t=1.81, df=27, P> 0.05).
BG5S 4 K (t=-2.06, df=18, P> 0.05)
ZEREK, AR, HARMNERHYAE
Z (P>0.05) (£2),

[F] A By B 2R AL, 24 L BTG B R AR A
Ja FFE, 52 RIBRACE. (HHESRAENE
JE5 4 KgHEsh. Hr, 22 RiGshR D
FRTHERAERT (t=2.16, df=54, P<0.05).
BAFJEH 4 K (t=3.01, df=27, P<0.05) fll
7R (1=3.00, df=22, P<0.05), HEXK

B LREEER (P>0.05) ((2).

X2 BERT7dNBASEZELRESE
Table2 Activity level in adult and elderly captive
Moschus chrysogaster within 7 d after
musk-extraction oper ation

BfA) Day B2 Adult group (%)  Z4F4 Elderly group (%)

0 87.77+4.74, n=19 74.09+3.97, n=27
1 81.57+5.82, n=9 67.45+5.67, n=14
2 73.03+7.71, n=10 59.04+4.54, n=13
3 80.46£5.47, n=9 71.12+6.72, n=11
4 90.50 +3.57, n=10 78.23+4.40, n=16
5 90.64+6.19, n=7 63.67+£5.76, n=8

6 54.61 £8.55, n=6 76.10+8.95, n=8

7 81.75+9.45, n=6 80.00 +5.44, n=11

IS 0 N HLE T -

Time 0 means before musk-extraction operation.
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