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Both wild population rebuilding and sustainable musk vyields require a healthy and growing
population of musk deer ( Moschus berezovskii) in captivity. Challenges of maintaining such a population
come from irregular and frequent disease outbreaks. Meanwhile, disease monitoring and prediction
require musk deer’ s baseline levels of physiology, which has been exiremely lacking due to the high level
of endangerment and limited availability of samples. In order to provide baseline physiology for disease
monitoring, we non-invasively collected fecal samples from two captive populations of musk deer in
Huoshaodian, Shaanxi, and Miyaluo, Sichuan in China, between July and August of 2014, and applied
enzyme-linked immunosorbent assay ( ELISA) method to estimate the concentrations and dynamics of
fecal triiodothyronine ( T3 ) among females. We found there was no significant difference of T3
concentrations between two populations during the study period. T3 concentrations first showed a
universally growing trend with age from the age of 3 to 5, and then decreased after the age of 5 years. It
might suggest that female musk deers reach physiological maturity at age 5. By clustering fecal T3 levels,
we found significant differences among individuals at each age group, all of which could be assigned into
low, medium and high metabolicgroups. We suggest the fecal T3 level, an index reflecting individual ’ s

metabolic characteristics of individuals, could be used to unveil physiological status of female musk
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deers, which has great potential in captive population establishment and management, as well as health

condition evaluations.

Key words forest musk deer; fecal thyroid hormone; physiological status; implication
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Tab. 1

The age group and faecal T3 value of forest musk deer in two farms

KBEIE S Huoshaodian farm

KW E S5 Miyaluo farm

il ' ! it
AL ML -
Age group T3/(ng-g™") T3/(ng-g™") Statistics
Number of individuals Number of individuals
3 % 3 years old 17(119) 131.91 £1.79 7(47) 136.04 +2. 81 F=1.52, P=0.219
5 %5 years old 12(83) 141.18 4. 18 7(43) 142.11 1. 19 F=0.05, P=0.818
7 % 7 years old 10(74) 119.75 £3. 12 7(48) 129.78 +3. 06 F=0.58, P=0.462
9 % 9 years old 5(36) 113.47 +4.50 7(54) 126.00 +3. 10 F=3.49, P=0.066
11 % 11 years old 4(23) 117.53 +£2.85
13 % 13 years old 5(32) 113.74 £3.50
L FG T NEE A FEASEL, Notes: data in bracket is sample.
150 N .
145+ A —e— K% Miyaluo 145+ B
%:ﬂ }45.(5) —e— Kk Huoshaodian L‘:n }ég
2o 130 i 130
I < 120
=115 =115
110 110
105 ! !
3 5 7 9 11 13 3 5 7 9 11 13
AR AR
AgelYear Age/Year

A KIE RN KK Bz M BR 250 T3 {H The fecal T3 value of female musk deer in Miyaluo farm and Huoshaodian farm B ;2K ¥
B K Be ) BR 7 ME BF2E T3 A95 JF(E The fecal T3 value of female musk deer after the individuals with the same age from two

farms ( Miyaluo farm and Huoshaodian farm ) were pooled together
B MEIRREAE T3 (H SRR 1975 Tk

Fig. 1 Changes of fecal T3 value of female musk deer with age
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Tab.2 The comparison of fecal T3 value among the age groups after the individuals with the same age from
two farms were pooled in (P value)
o 3% Age3 5% AgeS 7% Age T 9% Age9 11 % Age 11 13 % Age 13
A oup (N=24, (N=19, (N=17, (N=12, (N=4, (N=5,
X = 133.08) X=141.69) X =124.57) X =123.57) X=117.53) X=113.74)
3% Age3 1. 000
5% AgeS 0.011 1. 000
7% Age7 0. 027 <0. 001 1. 000
9% Age9 0.039 <0.001 0.951 1. 000
11 % Age 11 <0.001 <0.001 0. 560 0. 854 1. 000
13 % Age 13 <0.001 <0.001 0. 154 0.348 0.999 1. 000

N FRAMAE, X FRFEHME, Notes: N represents number of individuals, X represents mean value.
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Fig.2  Comparison of faecal T3 value among three

groups of each age group after the cluster analysis
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Tab.3 The types of cluster analysis based on faecal T3 value
- o 95% 15 X [H]
s Hyfii it 2% o
AERE A M| Number of Viean/ Standard 95% Confidence interval
Age aroup Type umber o ean, Standar TFE Lower FfE Upper
individuals (ng-g™") deviation o . o .
limit/(ng-g™") limit/(ng-g™")
I 6 115.78 2.95 112. 68 118. 88
3 54 Age 3 I 12 131. 88 4.39 129. 10 134. 67
I 6 152.75 5.78 146. 68 158. 81
I 4 116.95 4.38 109. 98 123.92
5 % Age 5 I 5 135. 61 4.37 130. 18 141. 04
I 10 153.72 5.14 150. 05 157. 40
I 8 103.71 5.69 98.95 108. 47
7~9 %4 Age 7 -9 Il 13 123.01 3.03 121. 18 124. 84
I 9 142. 25 6.45 136. 86 147. 65
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