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stage of sarcoidosis and al viscera were stinky and rotten. According the survey, the infectious rate and
mortality increased in 2017 compared with 2016. However, until now, no any report can be found on
sarcoidosis in Trionyx sinensis in China. The route of infection, the pathogen, the method of prevention and
control of sarcoidosis in Trionyx sinensis are unknown. [Objective] Our study aims to prevent sarcoidosis
through analyzing the pathogeny of sarcoidosisin Trionyx sinensis and studying the pathematology. [M ethods]
According to disease diagnosis methods, separation and identification of pathogen were done after excluding
parasites and virus infection. Meanwhile, in vitro sensitivity tests for pathogenic bacteria were used to screen
sensitive drugs and to study the histopathology of the disease. [Results] Two dominant strains, DM1 and DM2,
were isolated from the leson and DM1 was the pathogenic bacterium of sarcoidosis in Trionyx sinensis
according to regression infection tests. DM 1 was Salmonella typhimurium through 16S rRNA gene sequencing
and physiologica-biochemica identification. The drug susceptibility analysis showed that pathogenic
bacterium was sensitive to 14 antibiotics such as amikacin, gentamicin, cefoperazone, ciprofloxacin, and
moderately sensitive to furazolidone and cephaloprim, but resistant to 18 antibiotics such as norfloxacin,
rifampicin, ampicillin. Pathological section showed that the outer layer of the nodule was the capsule
formed by fibrous connective tissues and the internal bean dregs like substance was eosinophilic
coagulating necrosis. [Conclusion] Salmonella typhimurium was the pathogen of sarcoidosis in Trionyx
sinensis and it can be prevented during the breeding process by feeding amikacin, gentamicin and similar
antibiotics.

Keywords: Trionyx sinensis, Sarcoidosis, Identification, Salmonella typhimurium, Antibiotic sensitivity,
Pathological section
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HIRAF; #IR(1%), FEEHMAEYERGRA
wl; Epon 812 WfiE, A= TA#) TR IR IR
Al BERE, Lonza/A+d]. PCR=HIy, Liff
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i B T S T AR B O 9:00 H K S I B T 5
W, BERES 01 mL. &HUWE, SiFLETE
B B AL A R A M R, O AT
F, USSR B I E . DR AR R M
B EEIEAR IS, R e kb R AT DR B A
alifl ]2 % E
152 MELTE

(1) BRIP4 % DNA $EHC, Bralifb i) 2o 7%
AT ERRNGIGFHRE, 28 °C. 140 r/min 33
24 h, B 1mL, FIZHE 420 DNA B
FI &L DNA, HAAS RS,

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



T T AR — M AR A D TR 0 8 A S BT ST

801

(2) PCR Y"1, 16S rRNA K:[K38 15144 27F
(5-AGAGTTTGATC(C/A)TGGCTCAG-3)#l 1492R
(5-GGTTACCTTGTTACGACTT-3). PCR J Wi A %
(25 uL): 10xTaq buffer 2.5 ul., dNTP Mix (2 mmol/L)
1.5uL, MgCl, (25 mmol/L) 25 L, 1E. 514
(10 pmol/L)4% 1 uL, Tag DNA 4§ (5 U/ul)
0.25 uL, DNA ## 1 uL, DEPC 4bFf/K 15.25 uL .
PCR 3|4 L e i #4414+ 5% Weisburg 2511,
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FEH TR AT s BRI P A5 0 NCBIL ik
17 BLAST XfLusrth, HEHCEOR AT, H
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Figurel Clinical symptoms of sarcoidosisin Trionyx sinensis

TE: A WE51Y; B: IWZ5 T NERE; C: AFEETY; D: ZeRMRARILANAS 1 E: BEUBRALAZET; F. SSmasty. O 528y,
@: WEER; O SN EEAEYI R

Note: A: Pulmonary nodule; B: Internal diagram of pulmonary nodule; C: Hepatic nodule; D: Holonomic muscle nodule in the leg; E:
Internal diagram of muscle nodule; F: Total graph of the nodule. (D: Holonomic nodule; (2): Ruptured capsule; (3): Internal bean dregsin nodules.

#Fz 1 DM1[EVIREELILER
Tablel Resultsof regression infection of DM1

BT IE #eJ¥ Concentration (CFU/mL) Sof B
Obituary 2.877x10°  2.877x10*  2.877x10°  2.877x10°  2.877x10" Control

FRIET SR 1d 0 0 0 0

Number of deaths per day 2d 0 0 0 0 0 0

3d 0 0 0 0 0 0

4d 0 0 0 0 0 0

5d 3 0 0 0 0 0

6d 6 3 0 0 0 0

7d 7 4 4 0 0 0

8d 4 0 0 3 0 0

9d 0 5 0 2 0 0

10d 0 0 2 0 0 0

11d 0 2 2 0 0 0

12d 0 0 0 0 0 0

13d 0 0 0 0 0 0

14d 0 0 0 0 0 0

15d 0 0 0 0 0 0

16d 0 0 0 0 0 0

17d 0 0 0 0 0 0

18d 0 0 0 0 0 0

YET-# Mortality (%) 100 70 40 25 0 0
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FET AR R R BLAE Y, A BUK, HAthdrh
HRE S BIRAR ;. 559K, 2.877x10* CFU/mML 41
FET- AR RN R BREE Y 10 d I, NG ARk
TG IR, ARSI — R e R R AESET;
18 KA HIF R AETE PRk, BRas X Beg, oAt
AR RN . FFIEAL K BRZE T /N s, TR
LD H BRAAHICEE IR .

[ 01 ke e 3 6 11 20 A i R 5 o Y R
LA —FE, MIMTEAE IR DML 1. JowR
B3 N N 57 S WO i 7 I [ A 5t <
2.3 16SrRNA EEFF 5

[ ) Ja 2 340 56 F B v AR Y o Pl 4 TR
F, 16SrRNA FERIAGIZE R4 BLAST XL, #EHL
FHRLEEZE 99% LA L JURN TR 5 - BEH - AR I

A 16S rRNA JEIK S . iRl 2 7]
U, DM1 (GenBank %555 MH211122) 5 [ {1 5€
WITIRE . 2 BRI 5 F€ V0 1T [ I (Salmonella
paratyphi B)FH{LUEE 5 100% (& 2).
24 HEIBE LN

¥ DM1E7E SS. MacC. DHL 3 Flvb| TR
We ISR B SR, 3022 °C Hi 5% 24-48 h J5 WA
&L, SS. MacC. DHL 3 Fgist FK Hi44)
DR : SS HiFRsk FIRTERHMIEAIETE R MacC B
FeBE b TR YA AV s DHL S50k iR
FRE AL TR TS, RVEREX N RE,

A HA ARSI (R 2) B, DML 5 RAG%EY
I BB AR AR AR AR — B, S BRI DT
PR A FEVD T TR

100 3almonella paratyphi B strain SPB7 (NC010102.1)
Salmonella typhimurium strain 140288 (CP001363.1)

7TOMI (MH211122)

6 | - Edwardsiella tarda strain EH-202 (EU121410.2)

Proteus vulgaris (J01874.1)

—
0.05

2 BEkk DM1ETF 16SrRNA EFEF5IH RS

Achromobacter spiritinus strain R-46660T (HE613447.1)
Aeromonas hydrophila (LC200780.1)
Salmonella enterica subsp. enterica serovar Newport strain. Levinel (CP015923.1)

Figure2 Phylogetic treebased on 16SrRNA gene sequences of strain DM 1
T SRR GenBank #5355 AN S E BT R B 1 I 23 s ARARARER 5% r 81 22531
Note: Those in parentheses are GenBank accession number; Numbers at each branch points indicated the percentage of software output; Bar:

Nucleotide divergence is 5%.

*2 REENEBENEE

Table2 Resultsof physiological and biochemical methodsfor DM 1

For I Y gh R For N YR LR
Test item Test results Test item Test results
= WE4£kE g Triple sugar iron agar + V-P =
Hi%iHE Glucose + 15,22 Ornithine
T Sucrose - R IR Lysine decarboxylase
2z 2% Malt dust + RAERNIRME Amino acid decarboxylase =
}3 7B Raffinose = FR Z:F Urease =
LB Lactose = LA Potassium cyanide =
B[ HE{f 8% Arabinose + 11174 Sorbitol
FLZ=H# Rhamnose - H#EEE Mannitol +
#i# Alpha-D-Glucopyranoside Kt Sdlicin =
T Trehalose N gLk Malonate =
L Inasitol - FrigmaE: Citrate +
H2S + o2 [E & Dulcitol semisolid +
M.R - ONPG +

W+ A - BE:.
Note: +: Positive; —: Negative.
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FIRET . ECETIAREE 18 R IR 24 (3 3).
26 HRERIBPEHLOVYE
26.1 PhETIRIETL

it 25715 S HLJR) R A0 83 A e A8 e e o 5710 40
NG LI AR, WA R, 2

25 G

K H K-B 4§ Bk X s DML k47254
YOH LK, Z5REIR: Rk DML X TR, R
KEEHE . SLAURER . RPRVD RS 14 2y piiud; xt
RIS | Sk A2 N R B AR YR AL

&3 DBEBURE DM1 Xt 34 MMAHIEiKIEER
Table3 Analysisof 34 drug susceptibility test results of isolated pathogens DM 1

ity M ALE  AEEEE LR R
Antiboic Dosage _ p,ameter of Standard of bacteriostatic circle diameter (mm) Sensitivity
(ng/disc) inhibition (mm) fif24§ R HE | ik S
Wi b & Norfloxacin 10 9 <14 15-17 >18 R
T RIB Amikacin 30 26 <14 15-16 >17 S
PRKFE R Gentamicin 10 16 <12 13-14 >15 S
F#F Rifampicin 5 0 <16 17-19 >20 R
£ P42 Doxycycline 30 8 <10 11-15 >15 R
58 )7 3714 W] Compound sulfamethoxazole 23.75/1.25 0 <12 13-17 >18 R
LR AR Cefoperazone 75 35 <15 16-20 >21 (S
SLffmetk Cefamezin 30 22 <14 15-17 >18 S
FHEZ Penicillin 10U 0 <19 20-27 >28 R
ZEMRPE Ak Oxacillin 1 0 <10 11-12 >13 R
Z R PEAR Ampicillin 10 0 <13 14-16 >17 R
SLAFiE Cefradine 30 0 <14 15-17 >18 R
FihFE 2 Midecamycinum 30 0 <13 14-17 >18 R
JRAJE % Florfenicol 30 0 <12 13-17 >18 R
Ji 2 Vancomycin 30 0 <14 15-16 >17 R
Sk FtuBEN} Cephalothin 30 0 <14 15-17 >18 R
PUIZK Tetracycline 30 0 <14 15-18 >19 R
AT Ciprofloxacin 5 27 <15 16-20 >21 S
WRHLFEHK Piperacillin 100 32 <17 18-20 >21 (S
%52 Neomycin 30 17 <12 13-16 >17 S
LA Ah#S Ceftriaxone 30 43 <14 14-20 >21 S
KA Z Kanamycin 30 18 <13 14-17 >18 S
FREPEAR Carbenicillin 100 17 <19 20-22 >23 R
A E I B Ofloxacin 5 25 <12 13-15 >16 S
KiBEFRZE Minocycline 30 16 <12 13-15 >16 S
K IMER Furazolidone 100 15 <14 15-16 >17 [
Sk#124 % Cephalexin 30 11 <10 11-14 >15 I
BEFE 2 Streptomycin 10 0 <11 12-14 >15 R
S F S Cefuroxim 30 28 <14 15-17 >18 S
ZHiH Z B Polymyxin B 300 U 17 <8 9-11 >12 S
SkffifliE Ceftazidime 30 33 <14 15-17 >18 S
2175 % Erythromycin 15 0 <13 14-22 >23 R
Ak % Clindamycin 2 0 <14 15-20 >21 R
S 7% Chloroamphenicol 30 0 <10 11-14 >15 R

TE: Re MREBURECE ARG | PIERUE; S MR S RRIEIR A 251808 T R K.

Note: R: Low sensitivity or insensitivity; I: Moderately sensitive; S: Highly sensitive. Reference standard from drug sensitive film officia network.
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W& MR ML BE [ VE SR SE R IR . J) BRI ZH AU R 4 i
KRG . R, KB AR A, AR
A ULFIEF AR e AETE i RE S A RO
BANMAT R, Sh4rHL0™ HIE A (5] 3).
262 MFETHIEEN

WG BRI, G54 S U0 U AL RBEA i
SETWI s NERIETRMEBEIS TER AL S o okt S
Hikail) 0 e X AT N 3 T &N 3ty v N ]|
N2, S5 USE . ML TIER D A,

500 pm

50 fm

E 3 MEETRAELRRFET L
Figure3 Histopathological changes of sarcoidosisin lung

KARIPIEGE R, TFLHEAE AT IR s A . 45
GRS I A (K 4).
263 RREBALALSTSRIEZE(L

TR PR AULPA) B 20555 — e, BB RE, AR
WE MR I BE I PHESRSE R I . o FEAL RS N AR g R
R [V VR A0 52 B Ak n] LA A e FE A TR A8 L R
2. BRI AN . kSN D IE R L 42
IRSCA LA T A S5 FESRAL AL AT I ] DL 4 4%
WAL okt ] L LE LA A A AR W2 (151 5).

50 pm

T Ac B2 TRARIE s B BRES TR IR Co WiZ 1y GBS RIS B o 1T s D: B2 15 LIS PN i S He b o 14 5
E: IEWIRZSHIE. O 455N, WERUEEERMEIRIE; @ @K, 4548 O MM REHSE; @: RZmi. > &

WAL —: RRERANND 57 AR

Note: A: Tissue section diagram of the holonomice pulmonary nodule; B: Tissue section diagram of externa tissue organization around
pulmonary nodules; C: Tissue section diagram about the boundary organization of the pulmonary nodule capsule and the surrounding tissue;
D: Tissue section diagram of pulmonary nodule capsule and internal substance; E: Normal aveoli. D: The interior of the nodule is
eosinophilic coagulation necrosis; : Envelope is formed connective tissue; 3): Peripheral tissue of pulmonary nodules; @: Deformed
aveali. >=: Pycnotic cell; —: Cell of karyorrhexis; &: Cell of karyolysis.
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50 um

50 pm 50 um

E 4 KEHETROELRFBETL

Figure4 Histopathological changes of sarcoidosisin liver

e Ax TS EHR MR B: PSS SNBSS AR C: IS RFAZUE; D: IEHIFIEE. ©: mgmtkgE e ;
@: HZALEE; O HEHBAL, @: EHMFMSE; ©: EFIFNEER; ©: IEHFMSE. > BESHE; > &
RN &7 A

Note: A: Tissue section diagram of the holonomic hepatic nodule; B: Boundary diagram of hepatic nodules and external tissues; C: Tissue
section diagram of external tissue organization around hepatic nodules;, D: Normal tissue section diagram of liver. (D: Eosinophilic

coagulation necrosis; (2): Connective tissue envelope; @): Peripheral tissue of liver nodule; @: Atrophic hepatic sinusoid; &: Normal
hepatic cell cord; ©: Normal hepatic sinusoid. >>: Pycnotic cell; —: Cell of karyorrhexis; 57: Cell of karyolysis.

50 ulﬁ 50 pm

E 5 RRABALAALTSRAVLELRIZT (L

Figure5 Histopathological changes of sarcoidosisin leg muscles

TE: A BREBILPISS WA S IRPERIOL A FERAL: B: BRABILPISS WA ISR C: IEWMUAMNDIE; D: IEFIPKEDIE. O©:
WETAVEEEEMEIRAE; @ LSS O HAILL @ Zmuiines; ©: ERINAL, ©: ERILFgE. > B
YN e ZIERANNE; 57 BIEMAIN: —» . IA0AEE.

Note: A: The junction about the muscle nodule of capsule of and the necrosis which happened in the leg; B: Pathological tissue section
diagram around the leg muscle nodules; C: Normal muscle tissue longitudinal section diagram; D: Normal muscle tissue crosscutting section
diagram. (D: Eosinophilic coagulation necrosis; (2): Connective tissue envelope; (3): Connective tissue in the peripheral tissue of leg nodule;

@: Ealy stage of nodules; : Norma muscle tissue; ©: muscle fibers. =: Pycnotic cell; —=»: Cell of karyorrhexis, &7: Cell of
karyolysis, —: Normal muscle nucleus.
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