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Abstract: [Objectives] The Chinese Pangolin Manis pentadactyla, currently an endangered species living in
the southern region of the Yangtze River in China, may experience various stress factors after being
introduced into artificial captive environments, making it susceptible to immune- or metabolism-related

diseases. The case analysis of abnormally deceased pangolins in this study aims to provide reference data for
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the prevention and treatment of similar diseases, thereby improving the health status of captive pangolins.
[Methods] This study focuses on the case of a deceased Chinese Pangolin, analyzing the cause of death
through autopsy, microbiological tests on tissues and organs, and histopathological analysis using
hematoxylin-eosin (H.E) staining. [Results] The body of pangolin was dissected to observe pathological
changes. The lungs exhibited obvious congestion with white spots, while no significant abnormalities were
found in other organs. Using the VITEK2 bacterial identification system, Citrobacter freundii was detected in
the liver tissue, and Serratia fonticola was found in the lungs (Table 1). Pathological analysis revealed severe
necrosis and structural disarray in multiple organs (such as the liver, kidneys, lungs, and intestines), indicating
rapid disease progression and severe deterioration (Fig. 1). The death of the Chinese Pangolin was caused by
infection with C. freundii, which led to an inflammatory response in the digestive organs, affecting digestive
function. There was widespread necrosis of columnar epithelial cells in the intestinal mucosa, resulting in
symptoms such as loss of appetite and diarrhea. The prolonged symptoms weakened the pangolins immune
system, leading to a respiratory infection by S fonticola in the lungs, where inflammation was pronounced,
and the alveolar cavities were filled with proteinaceous edema fluid. The results of the antibiotic susceptibility
test showed that C. freundii is more sensitive to fluoroquinolones and aminoglycosides, while exhibiting
resistance to penicillin, tetracyclines, macrolides, and cefazolin. S fonticola was found to be more sensitive to

aminoglycosides and moderately sensitive to fluoroquinolones, but resistant to penicillin, tetracyclines,

macrolides, and cefazolin (Table 2). [Discussion] Both C. freundii and S. fonticola are opportunistic pathogens.

After entering captivity, Chinese Pangolins are often in a stressed state, leading to weakened immunity and
increased susceptibility to these opportunistic infections. The unique physiological structure of pangolins,
especially their digestive and respiratory systems, makes them highly sensitive to environmental changes, thus
more vulnerable to infections. Improving captive conditions to reduce stress responses, closely monitoring for
diseases with early interventions, and selecting and using appropriate antibiotics could effectively reduce the
risk of infection and improve the survival rate of pangolins. This study will also provide stronger support for
future pangolin conservation efforts.

Key words: Manis pentadactyla; Citrobacter freundii; Serratia fonticola; Prevention; Treatment
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Tablel Theresultsof biochemical testsfor theisolated bacteria
AL R EHE (mg) 25 YL 5E Test results
Biochemical reaction Content Jifi Pulmonary BT Liver

R BR- 75 TN 2 BRI & B2 75 i Ala-Phe-Pro Arylamidase (APPA) 0.038 4 + -
4 FAERF Adonitol (ADO) 0.1875 -
N i3 55 i L-pyrrolydonyl-arylamidase (PyrA) 0.018 0 - +
L-FA$7 4 B L-arabitol (IARL) 0.300 0 -
D-£74k 4 D-cellobiose (dCEL) 0.300 0 -
B 2= FLBET B Beta-galactosidase (BGAL) 0.036 0 + +
H,S 74 H,S production (H,S) 0.002 4 + +
B-N-Z. 19 #] %] ¥4 ¥ Beta-N-acetyl-glucosaminidase (BNAG) 0.040 8 +
A5 [ Glutamyl arylamidase pNA (AGLTp) 0.032 4 -
D-Hi %] #i D-glucose (dGLU) 0.300 0 + +
Y- R 2B Gamma-glutamyl-transferase (GGT) 0.022 8 + +
8] %] % K % Fermentation/glucose (OFF) 0.450 0 + +
B %] ¥E ¥ Beta-glucosidase (BGLU) 0.036 0 + +
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gR1
A Ak 2 R S8 (mg) S5 F5E Test results
Biochemical reaction Content fif Pulmonary JF Liver
D-Z£ 3£ H# D-maltose (AMAL) 0.300 0 + +
D-H # B D-mannitol (IMAN) 0.1875 + +
D-H ### D-mannose (IMNE) 0.300 0 + +
B-A¥EH B Beta-xylosidase (BXYL) 0.032 4 - -
B-TH &R 75 %W Beta-alanine arylamidase pNA (BAlap) 0.017 4 - -
L-fifi% 8. 75 % L-proline arylamidase (ProA) 0.023 4 - -
A Lipase (LIP) 0.019 2 + -
i 2Z 4 Palatinose (PLE) 0.300 0 - -
& &R 75 % Tyrosine arylamidase (TyrA) 0.027 6 - +
JX Z I Urease (URE) 0.150 0 + +
D-1Li1Z4EE D-sorbitol (ASOR) 0.187 5 - +
HEHE Saccharose/sucrose (SAC) 0.300 0 + +
D-# 4% 4 D-tagatose (dTAG) 0.300 0 - -
D-#5 4 D-trehalose (dTRE) 0.300 0 + +
FrERRLE (44 Citrate (sodium) (CIT) 0.054 0 + -
T R #: Malonate (MNT) 0.150 0 - -
5-F-# % FE T 5-keto-d-gluconate (5KG) 0.300 0 - +
FLER #7715 L-lactate alkalinization (ILATKk) 0.150 0 + +
o-# % ¥ Alpha-glucosidase (AGLU) 0.036 0 + -
BRFAML £5 7= Succinate alkalinization (SUCT) 0.150 0 + +
N- ZFk-Ft-B-2F AL B & | Beta-N-acetyl-galactosaminidase (NAGA) 0.030 6 - -
a--FL T Alpha-galactosidase (AGAL) 0.036 0 + +
T B2l Phosphatase (PHOS) 0.050 4 + +
I 2. 75 & Glycine arylamidase (GlyA) 0.0120 - -
195 B2 IIi #21E Ornithine decarboxylase (ODC) 0.300 0 - -
W= i 2 1 Lysine decarboxylase (LDC) 0.150 0 + -
Y& [F4k L-histidine assimilation (IHISa) 0.087 0 - -
Courmarate (CMT) 0.126 0 + +
B % ¥ FL B Beta-glucoronidase (BGUR) 0.037 8 - -
0/129 i 5% 0/129 resistanc (O129R) 0.0105 + +
BER-H AR AR S L Glu-Gly-Arg-arylamidas (GGAA) 0.057 6 - -
L-3E R £ [ k. L-malate assimilation (IMLTa) 0.042 0 - 3
Ellman (ELLM) 0.0300 + +
L-FLIR %k [F 4L L-lactate assimilation (ILATa) 0.186 0 - -

+.95% ~ 100%, FHTE; -.0%~5%, BItE  +. 95% - 100%, positive; - . 0% - 5%, negative

2.3 KSR

1 B A 2 I PP BRAT B X gt e VS
MASENEE RTERBONEUR, WHERXK,
PUPRZRIE . KA AR e Sk A P e B i 24

Pho 20 B 45 2 1 2R VD R BN = R A
RO, WA S T UK. X E &
R MU EEE, RN BRI Sk A e T
H 251 (% 2).
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Table2 Theresultsof antimicrobial susceptibility test of theisolated bacteria
s I IRFTERIRAT I Citrobacter freundii JE SRV Serratiafonticola e fgl R B
At ComentperMEEE it SR it i
tablet (ug) i?ﬁg;?;::ﬁ;c Drug resistance ]iiigélgitzic Drug resistance break (mm)
BT 5E 95 4k Amoxicillin 20 9 R 6 R 18-20
ZAEPURR Ampicillin 10 9 R 4 R 14-16
F IR B Levofloxacin 5 18 S 16 I 14-16
A& Ciprofloxacin 5 22 S 16 I 16 - 20
PRKFEZE Gentamicin 10 24 S 18 S 13- 14
3% % Kanamycin 30 18 S 20 S 14-17
SkTamRk Cefazolin 30 12 R 8 R 15-17
PU¥FZK Tetracycline 30 6 R 6 R 15-18
Z i3 % Doxycycline 30 4 R 4 R 13-15
21 % % Erythromycin 15 6 R 4 R 14 -22
Fi[#7# % Azithromycin 15 4 R 4 R 14-17

R. %4, S. Bk I MUK R Resistant; S. Sensitive; I. Intermediate

24 FPHEEIREHAYFREMTER

IGPRR AT 2 Ji, X rp e L i AR T A
Hl, WA BRI, P AR, HRIREst
BRI F G0 HRY) R,
b, N Bl B BRI A 2 S
M. AR EHS IR (B D, DNEZhE
AR B4 2 Rt Bk, SRELSME
AL, BRELSHEAER, ATXS (F la);
FRE R E AN A ILZE S5 AL, SR IX 4y,
G NUZ SR n] WIRAE, J0MA% 45, 440
FAo My gs R 2L, M b gl V23838, 4
M 4 P 1b)s Flvta s 78396 8 K R
KRE RGN MIZIE . M) 2858, A%
SAER, MBS (B 10); B4
LEER SR, BNERGE R, BRI,
M EEZR (K 1d); B INEGR) 2 7
W, OB /NG LR MRS, R Ok,
EIESEAR . RS VREAR S S, TR AR RN
FRZERSE AT G, IR A K = A4 i (&
le)o

AT FE 45 FAE % B 5 L AR T R T
Y I AT BT B T B A28 B B

R, s FE AT RE, R E AR bR A
M)z K58, SECHIA & LIEERE. K
S B AZCRE IR A 2 1L R B ) R B, AR
WP S S g SR VD T, M A B R, i
T 78 i B K
3 Wik

155 LR SR A SEBR TAEdERE
oy 2 L H R Tl T AR B, SO
RakERG, HmslREFRBATEAL, HE
WUARE FRARILFF STk, A RS 732 351 AE
0 (GRE % 2015); HILFEE, JRFEEZ L
H 2 B2 28 e, LA ZE BEALREE 52 ™ A
W, 3 S BT L EE] (Gao et al.
2020). HTHAEZFILRFEANTEFRG, Wik
TROBOIRAS, T TR, SFEOLERE SRR
FAEORE GIGERISE 2022). [RIN 2811 H A
ARFIR I AR LS, Rl 2 T A AR G
FAEHX AL BRI, 552 3RS
(Lin et al. 2015, Que et al. 2022), A CiE X
1 FIFET- ez L AT P RSk . AR
ARSI S A3 T B AT, WA R IRAT
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K1 RBEHARTF (HEZHE, 40 X)
Fig. 1 Organ tissue sections (H.E staining, 40 x magnification)

a. M, BOFEEREEYZ, AOFLI MY, B b i, ROFIER A, L OF K, B e
TR R SR ¢ HF, MOFAE R MR, MBESHTEENA: d B, ROFIERE DR EARIRE, MR ESR
R, O IRR Y NE LR IS, A, IS e R, RROEERR RO

a. Small intestine, black arrow indicates the mucosal layer, red arrow points to pyknotic nuclei, and the tissue appears loose; b. Lung, black arrow

indicates pyknotic nuclei, red arrow points to edema fluid, yellow arrow indicates inflammatory cells; c. Liver, black arrow indicates nuclear

condensation and fragmentation, complete disappearance of cell structure; d. Kidney, black arrow indicates necrosis of glomerular podocytes with

nuclear shrinkage and fragmentation, red arrow indicates extensive necrosis of renal tubular epithelial cells with loss of nuclei and luminal

obstruction; e. Pancreas, black arrow indicates inflammatory cells.

IR AT B AT 5 SR VD T W 2 SR T 2
TP o I PPN R T BT A AN A
HIOEFIIRIE & g L AR T B R A
I 1 R R IR HOR AT

BT AW, WREFRE LR LUR LA
. HE, SCREFREM, B RO
2F 1 N E RIS AR UK, N TRFREM T
IS MR R 2R (LB VB A S84k
Ko B RIE IR TR, 386 08 gL 1 R
(Hua et al. 2015), NUt, #EEBCRELL R HiBh
it RAGHE S5, JRPTRE % 1L PR b
I SRR S PR B S5 A, DU RLORRRE E 1
WRE PO, kD T B0 7 1 gk
FEMIREI s fRUEE R, FIl R awits
TERPAE R, R Mt E S EA A4S
FIEY, Mg HARE IR, e
FARMEW RGP EAL: BRI ATI, A
TR FR A L FO AR A Cln N e fd
M) AR EUR, D N R AR )

VA BT BRI RNOK T, SR )% RGTIE R
by (=

ok, Xh g LT e 5 R
THie ZF L FRERE SR RABURE (W
FERRERAT B AN JE SR VDB D SR AL PR R B
ekt B A2 R0 L ARSI T 7 e T Bl R Ok
HE GRRBL 2019). BVCE X7 LT
APMEEAE, BREAER. . PRE
THATE R BRI, GRS AE R .
RO B A B T IR GCR I T T . T
Pkl R4, AR EDR A, W
VITEK2 U745 E G, PdiinS8one, &
RATE . [FR, RN o
Sy BT NAEZE L AR T R R RIEAT, DLIRASET
R R R EUAH E (4 875 428 4 it

s IR EE R BT
Yo, BT IR AR BRAT 1 A0 SR VD B TR IR 2 8
PERS A AR, AR 2R I3 3 B A T 2 50
e, DRl HPIAE R . XIS E



© 340 ¢ 242 & Chinese Journal of Zoology 60 &

=S EANNIUEYS SN N B SR e
LR 251 W DT 250 A B X 422 IR A
PER 28 Ak R . AR RAMLL K
WEERR 2. X T2 ER, HEER ARG
%%ﬁ%,LL%ﬁﬁgﬁﬁE%%ﬁé%ﬁ
SRVETT AR . AR, PR X R

RYRI I HURAE, RIS 2 Re s A 2%
MRS . HTAER BT R AT R AR 7 1L

ﬁﬂﬁﬁﬁkﬁi RGP SR 22 A AT ML

B, DL G B2 AT 51 A BIE F B 24 1 il
[, FEIR YT R R 7 2 U 5 A2 1L
LI R 2 AT

T AT o e o 1L R R LA PR
HEEIIEAL @%%F%Mﬁu&ﬁﬁﬁﬁf
HLRTT RECE K. B EEE IR E
S f AL ﬂ Mgk G ENGTY, A
B I 25 Ly R IR KU 4R g FL AR AR
RN, In s B Ve R HRIERIEE BT R s 4
Ja L R AR B S5

Z % X W

Challender D, Ades J, Kaspal G, et al. 2014. Chinese Pangolin Manis
pentadactyla. The IUCN Red List of Threatened Species: e.
T12764A45222544. [EB/OL]. https://www.iucnredlist.org/species/
12764/168392151.

Corvec S, Crémet L, Reynaud A, et al. 2009. Vitek2® system: a
reliable tool to detect qnr determinants in Enterobacteriaceae
without quinolone resistance-determining region modifications.
Diagnostic Microbiology and Infectious Disease, 64(4): 455—
457.

Cui X Y, Fan K W, Liang X H, et al. 2023. Virus diversity,
wildlife-domestic animal circulation and potential zoonotic
viruses of small mammals, pangolins and zoo animals. Nature
Communications, 14: 2488.

Gao W H, Lin X D, Chen Y M, et al. 2020. Newly identified viral
genomes in pangolins with fatal disease. Virus Evolution, 6(1):
veaa020.

Hua L S, Gong S P, Wang F M, et al. 2015. Captive breeding of

pangolins: current status, problems and future prospects.

ZooKeys, (507): 99-114.

Jiao W J, Liu LN, Zeng Z L, et al. 2022. Differences in gut microbes
in captive pangolins and the effects of captive breeding.
Frontiers in Microbiology, 13: 1053925.

Jin XY, Chua H Z, Wang K Y, et al. 2021. Evidence for the medicinal
value of Squama Manitis (pangolin scale): a systematic review.
Integrative Medicine Research, 10(1): 100486.

Lin M F, Chang C Y, Yang C W, et al. 2015. Aspects of digestive
anatomy, feed intake and digestion in the Chinese pangolin (Manis
pentadactyla) at Taipei zoo. Zoo Biology, 34(3): 262-270.

Xue Q, Zhao Z Q, Liu H S, et al. 2015. Progress on Citrobacter
freundii pathogenicity in animals and humans. Progress in
Veterinary Medicine, 36(7): 81-85.

Que T C, Li J, He Y G, et al. 2022. Human parainfluenza 3 and
respiratory syncytial viruses detected in pangolins. Emerging
Microbes & Infections, 11(1): 1657-1663.

Slaoui M, Bauchet A L, Fiette L. 2017. Tissue sampling and
processing for histopathology evaluation. Methods in Molecular
Biology, 1641: 101-114.

Sun C Y, He M L, Ko W K W, et al. 2014. Mechanisms for
luteinizing hormone induction of growth hormone gene
transcription in fish model: Crosstalk of the cAMP/PKA
pathway with MAPK-and PI3K-dependent cascades. Molecular
and Cellular Endocrinology, 382(2): 835-850.

X, T, AR, 5. 2023, 2005—2021 AL
TEWHLAE MR BT R BUIR. EFHERE, 42(2): 368
374.

X, FREME, BRIT. 2019, HESCEER21 A5 H, i 16 A
SRWFET:. I HAR. [EB/OL]. [2019-04-19]. https://baijiahao.
baidu.com/s?id=1631231217591645657.

LAEA, 2RI, AT, %2024, 2T DNA B4 RIGH AN h4E
TR RS AR, A, 42(3):1-7,
W] 2019, ) PEARLLFR T @R 5 L R TARS G, ) Pa

[%. [EB/OL]. [2019-02-21]. http:/news.gxnews.com.cn/staticpages/

2019022 1/newgx5c6df97a-18057525.shtml.

358 346 4% T 7 A R UR DR (R 7T, B K R PRI i R 2+
ST, 48-49.
TRE, A, ST9RE, 452010, K-B 484 1 Bk 2805, M IE



3 3 FERIE: I AT AT & & R & 3 5 rp A 0 R AET 1 S  5r B 341 -

251K, 7(20): 2290-2291.

JET 5. 2017, EhfRd S S A LURARSE. 2 M. bt WA
JAL.

FRAZEH. 2019 J Tl & 5 R AT S5 SR 27 L FRBE DA H i P A ¢
SO A 78 S 2 PR AR DGR IE. mE T T PH R ALK 2
L2 Ar iR, 8-15.

TkEAR, FLEGAR, REFE, 5. 20153 BN TREIZRZF L RS R A
Rt GHHFAR, 193): 152-155.
kA, 2017, — ke FE SR D R R GRS I S AR . I A
FRUERTBE, 8(15): 107-108.
WUER, B, WaiNl, 55 2022, HiR L RIGTE VR IT AT S 34T
WAEYIREE AR 2 5. BFAEZIIAR, 43(2): 394-402.

TLIRRIN I A0 2

Common Chiffchaff Phylloscopus collybita Found in Xuzhou,

Jiangsu, China
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Fig. 1 Phylloscopus collybita found in Jiangsu,
China (Photo by Zhang Guang-Zhi)
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