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Abstract In August 2020, an adult female Chinese pangolin (Manis pentadactyla) was pregnant, and gave
birth to inanimate twins after 11 weeks of gestation, which was rescued by Guangdong Wildlife Monitoring
and Rescue Center. The levels of estradiol, testosterone, luteinizing hormone, follicle stimulating hormone,
progesterone and prolactin in the feces of female pangolin were determined by enzyme linked immunosorbent
assay. The results showed that estradiol levels peaked at 1 050.14 pmol/L after mating seven weeks; luteinizing

hormone levels peaked at 53.95 mIU/mL after mating four weeks; follicle stimulating hormone levels peaked at
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26.08 mIU/mL after mating five weeks; the progesterone content reached the peak at 22.57ng/mL after mating
two weeks and the volatility decreased; testosterone levels have been fluctuated, no significant different at before
and after mating; prolactin reached its lowest point on the day of abortion (797.15 mIU/L). The stillbirth had well
differentiated, and the morphological measurements showed that their weights were 25.4 g and 18.3 g, and their
total lengths were 15.8 cm and 13.6 cm, respectively. Head, trunk, tail and limbs all morphological, with scales
covering excepted head and parts of limbs. The claws bent and soft. Their eyes hypoplasia, lips and tongue well
developed. The ribs and bowel shape clearly seen. They were identified as fraternal twins using microsatellite

marker technology. This case provides reference materials for both the developmental biology and artificial

breeding of Chinese pangolins.

Key words captivity; Manis pentadactyla; twins; dizygotie
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Table 1 The sequence of STR used in zygosity diagnosis of pangolin

STR {37 .
Short tandem repeat locus

ElE7l2 !

Primer Sequence (5°-3")

HILHRGY
Repeat motif

BKIRFE /°C

Annealing temperature

F: CTGGCAGATTCCATCTTGCT

MJA06 (CA) 55
R: GGATGATGAAATACGGCTGAA
F: TCTGCATAAGGTTGAAGAGCAA
MJA09 (GT)n 55
R: GACAAGGCAGTGTTGCTGAA
F: CTAGGGTTGGGTCCTTCCTC
MJA10 (CA)n 56
R: CTCAGGTGCTTTGGACTTAGG
F: CTCACCGTGACAGCAGAGAC
MJALI (CA) 49
R: GCTTATCCTGGTTTCAATCATTC
F: GATCCTCGAAACCAAGCAG
MJAI1S (CA) 50
R: AGGCTCTAGGCTTCGTCCTT
F: GAACCTGGGTTGGGGTAACT
MJA21 (CA)n 52
R: GCAGGGTTTCTCAACTTTGG
F: GGATGTGGGTATCCTTGTGG
MJA22 (CA)n 53
R: CCTCTCAGTGGGTGGGAGTA
F: TGTGAAAGCAGAATGCAAAAG
MJA26 (GT)n 50
R: ACTTGCCTGAAGTGGACACC
F: GGTGACTTTGGGCAATTCAT
MJA27 (GT)n 52
R: CCCTCTTTGGAGGCATCATA
F: GAAGCCCTAACCCCAGTCTC
MJA30 (GT)n 52

R: CCTGGAGCAGTAAGGGAACA
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Fig. 1 Changes of estradiol (a), testosterone (b), luteinizing hormone (c), follicle stimulating hormone (d), progesterone (e)
and prolactin (f) in the feces of female pangolin
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Table 2 Measurement of the morphological index of the
Chinese pangolin’s cubs

B FEAN RS Sample number
FEF5 Index
Z1 Z2
NG
Body mass 254 18.3
B fem
Total length 158 136
K fom 1.1 9.2
Length of head and body ’
HIBEES =T /em
Length of the middle claw of fore 1.3 0.8
limb
Ja R =T /em
Length of the middle claw of hind 0.4 0.3
limb
PR e 51 K
Number of dorsal scales in the 7 7
middle of the body
T A s s
Number of rows of scales body
FEMEATEL 19 19

Number of tail scales

FE L — Ml 1 51 %
Number of the scales on the edge 3 3
of one side of the tail

i¥: B 2a: 71, Z2 FRRaEMI; B 2b: Z1 FERAREMI, Notes: Figure 2a is dorsal side of Z1 and Z2
embryos and Figure 2b is ventral side of Z1 embryos.

2 e | B A B B AR Fig.2 The twins stillbirths of the Chinese pangolin
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Table 3 The Genotype of Chinese pangolin twins

RBLERAMA Z1 RIS 22
W Gene gy fis2 fl 2
Locusl Locus2 Locusl Locus2
MIJAO06 189 195 189 195
MJA09 170 180 180 184
MIJA10 194 213 213 234
MJAI1l 180 180 167 180
MIJA18 152 157 98 152
MIJA21 186 196 196 204
MJA22 163 163 163 163
MIJA26 197 197 197 197
MIJA27 208 208 208 212
MIJA30 207 220 207 220
3 it
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