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Identification and sensitive drug test of pathogenic Proteus vulgaris

from Rana catesbeiana

YU Yin-Chun?> WANG Xin-Yi'! WANG Li'
JIN Shan"™ ZHAO Qing-Song'

(1. School of Marine Sciences, Ningbo University, Ningbo, Zhejiang 315211, China)
(2. Lishimen Reservoir Fishing and Forest Farm, Tiantai, Zhejiang 317205, China)

HAN Yan-Nan' LIU Xiao-Lin'

Abstract: [Objective] Pathogen isolation, identification, and drug sensitivity test were performed on
Rana catesbeiana that were suffering from skin ulcers in order to provide references to effectively
prevent and control skin ulcers disease. [Methods] Pathogens, separated from the heart, liver and nidus
of dying Rana catesbeiana infected by skin ulcers with the use of routine separation methods, were
identified through artificial infection test, API 20E biochemical identification system, and 16S rRNA
gene sequence analysis. Then, drug sensitivity test was conducted using paper diffusion method.
[Results] One superior strain (NWG20141026), isolated from Rana catesbeiana infected by skin
ulcers, exhibited strong pathogenicity to Rana catesbeiana by Artificial infection test. Through API
20E biochemical identification and 16S rRNA gene sequence analysis, it was found that the strain was
Proteus vulgaris. The results from drug sensitivity test showed that phathogen of skin ulcer were highly
sensitive to 7 medicines, such as florfenicol, tetracycline, doxycycline, nalidixic acid, sulfisoxazole,
enrofloxacin, and erythrocin. [Conclusion] Skin ulcer disease, caused by Proteus vulgaris, could be

treated by florfenicol, tetracycline, doxycycline, nalidixic acid, and sulfisoxazole.

Keywords: Rana catesbeiana, Skin ulcer disease, Proteus vulgaris, Sensitive drug test

E i (Rana catesbeiana)l@ T BRI, Wil
9, R, dEE, FERsE, RIER REEAMK
TIEr 2 TR 1958—1963 4F )% 2 vk 5 | #EF74H
ERZARAEMI), HE 20 4D 80 4EFCHIAATEF
B A e . e, B
K, 53R, BHEFRFE . WEESE . hiE
FIHIEEAERR L, RORBEAE  mr , FRAHE T FE R
B AR, B A kR O A 5 A A b
EARsERGET, TR A AR - R O 3 7 ',

FLRf 2 5 FE RS RN 20 % B R IN, A:4)
PEAEFEERHIEAR R K | FPBTOERIR A . FRIEAEEE
b, FRFHBR R = 4518 2 S AR L, FREE
FREIEZ I AR, KRR I BR A
KA. 2014 4F 9-10 H T4 15758 7 B
A AR B RRAL IR 7 e , ™ B Y B R AT 2 2
FE I E s AR R AR BRI S AN
5], REREESL; BRYERA . MAIEICELIM . MR
BIRRE, JETR 30%LA E, AFRAH N T

MIZTER o T IRBH 0 & A 0 SR R B iR
T, AR TR IR (R A T T AN 40
K API 20E 4 g Pk 4 iR ) G vl D i e o i 4
B 1 D B A AR T TR B A T, R b3t it
— LI E VAT T 16S rRNA I F51 504
Fop ki oA, BRI AS RARE T .
1 Me5hE
1.1 SKIGEERIR

I ek B T VLT R A R SR A W, AR
175-225 g; MR A TR KT, KH
150-250 g, & J1ly, JoPith, SMRAEREIT 2 A
IR 55 6 IA TR o
1.2 EFERFIFOMEE

API 20E 40P 4 e a0 &, At IR (o
ENA PR AR LR 4] DNA /Nl #5385 &
DNA &z ki &, 2Rt EYH AR @A R
NFEl; KIAGFFE DHSa. Tag DNA REAREE, dtat
E2XEEVWHEARAGR A A ; pMDI9-T Simple
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Vector, FAEY TROGE)ARAF; 4 REREAN
R 2GR, B AR e A R A
H); MEEHG Y 27F F1 1492R, i FiEAERIEH
PHEA FRA R G

Z IS, Y RIR(P E)ABRA A ; SPX
AU GeA LB 7, T RIS ; Legend Micro
21R B iE B BS.0L, Thermo Fisher Scientific 23 ;
ALS1296 PCR 1%, Bio-Rad /A7]; DYY-8C Rl jk
10, JEHAN—AXEST; H-7650 # 5 4E, HAHT
Rt
1.3 EHFHE

FREEAKREIRE@L: FRE 5, EAK
10, NaCl5, Zifi5 16, pH 7.0,

14 REESBRERRH &

B ik bR S ) 2 e, O R o ) BB e T
JIE.BRE. CBE . ARRIZAL S A L R LA
T B E ARG RIS L, 26 °C fE 5% 48 h
J&, PRHBUESFAE BN LR H NWG20141026
Tralilige, FAERhm iR . NWG20141026 15
WREEFE 24 h S5, FJCTA Ak B ER K i vk BE 29
1.53x10° CFU/mL (B30 A TIRYLiREG, i
AR A2 P B2 A 45 5 TR RO R E o
1.5 AR

RIS LA G ERY A . LRI RS R L 4l
ViR e A | Q5= AT IR | PRAlIR IR YL |
AN IR % 6 41, 7E 120 cmx80 cmx50 cm
(SRR T AT, B CRERE A 10 L, B SR
2 d JE TR, TS AR R BB 1 5
FRETEST AR 0.2 mL, X REZH 156 ] e A A B
oK. BIRMA /N R R AR A iR R i i
B, SRJE T BRI IR 30 min, [ SROKIEVE
JERCAYERRE %, MM FREREQGE, Ak
IKIH VeSS BB 75 . SR ali QIR 2 F g
B BEF AR R RN IR 30 min, I RKIEVEE L
ASEHRE SR, X IR A SRR 75 . 155
JKiR 23-26 °C, pH 7.0+0.3, I el 4 H

RIS AR P K AT e ST BV f), SERAEIR,
FFEA U A R R R IR T A 7 B
1.6 FEEESNEREBENVERE

NWG20141026 BRTEA E R iR SR 5T
M I 26 °C ¥557 20 h 2247, ] 0.7%4= BHER K il B B
RO L R HEEY R BT IER, AEBAE
A %5 52 >k A= W M B 13 (BioMérieux) 2y F B API
20E 4T Pk % E R A @I 2% il P07
1.7 16S rRNA ERF 18R EFFIH

PITERE NWG20141026 JE[H 4 DNA WAL,
FHARTEE FA5 14 27F F1 1492R #547 16S rRNA HE[A
FF41 i) PCR #4451 16S rRNA KL R34 52 1wy 14 2
2950 uL, HHr 10xPCR 22 5.0 uL, 25 mmol/L
MgCl, 4.0 uL, 2.5 mmol/L dNTPs 1.0 uLL, 10 pmol/L
144 0.5 pL, 2.5 uL #4k DNA, Tag DNA 457
(2.5 U/uL) 0.5 pL, ddH,0 36 pL., PCR S 444«
94 °C 3 min; 94°C 30's, 55°C 1 min, 72 °C 2 min,
35 MG 72 °C 6 min, PCR #3474 B S b st
eI, #EHER] pMDI19-T 24k |, 1 T-A Tofk,
AL ERATIE DHSa, BB RIER AT
DT

BERTI ) NWG20141026 FHiRkAY 16S rRNA
JP3 A% % GenBank $54i %, I3 i 850808 e v i)
BLAST ST/ FAHL: HeR , 3 S il J 37 31) [R] U5
PERIT kR, SR ClustalX 172 551 L
XJ(Multiple Alignments), F|H MEGA 6.06 # {4, >k
&R AH % (Neighbor-Joining) i A H: R G &K B,
1t H 2450 MT (Bootstrap) A T BAR BEREIN ,,  H 284
££ 1000 K.
1.8 ARG

DIAR R 0.1 mL HER T4 N E AR
REFRIETAR b, G E2GEAC A, 26 °C [HIREESE 24 h
Jei, DI EE e EAR .

2 RS540
21 REFEEREFEEREBESE
St KRR AR e m AL et . £0, BHTE
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Figure 1 The diseased R. catesbeiana

BALIRYESZ B, AW E, BUmBEARY K
IRIFEN— R, ARILARE S S AE, —
P S RN DU RS AR X T (T 1) o A T LT
B RAS R, HAmIEAK, e, BRBAER KO
G INNEAN e 38

K FHG B AN B R R Xt AR 4 21 RS
TR R A e AT A R RE o BO e FFE | B
JERE . O BE | ARRBUZ A SFA LT AR, 3k
R HE K B NWG20141026,

9 D TR N TR 45 2R 7R , NWG20141026
BERRA BOR BRI, WL S A 0= i BOE 2
100% (% 1), GRS B AR ARl LA
TS ABIGIR ZE ARcbR, AAR SR SR A A
Yilb iz e, AR EZ, B S8R

B, WA, AR iAL . AERIHR LR
1K BAIXT RS, FE LGB TR AL, (HR
ZIRIEE R . WHERYL BRI A BT . B AL
HATHR ST, A5 E] 5 NWG20141026 FH PR
JEARFHIESE 2 — B AR, Ui NWG20141026 B
TR Ay 2 e A B0 78
2.2 EHESR API20E R AL ELER

H2 YA FIEE Y B /R, NWG20141026 TH
PR QYL EIE, AR, R/N2I2R(0.4-0.7) pmx
(1.0-3.0) pm, KZHA, ToIFBEMZEAHL, LLJE A
BB gh(Kl 2), RETEI 8 5 FRIE T4 A A 1Y
WICZ N R IR, s N — iR, Y5
Jofi, NWG20141026 Bk API 20E R G845 45

B2 NWG20141026 HAIEERE
Figure 2 Electronmicrograph of strain NWG20141026

F1 FEATRRREER

Table 1 Artificial infection test results of R. catesbeiana

bk

AR TRl T T R AR

N, 11
- ey WA Al SRR T BErE
251 Concentration Injection Number of death at different time .
Groups N“mlf‘}r O of bacterium  dose 1 23456 7 8 91011 1213 14 15 fotal ﬁead Mmg}/lt)y
tested frog number rate (%o
(CFU/mL)  (mL) (d)
LSS 10 1.53x10° 02 002 121112000000 10 100
injection
Wound soaking 10 1.53x10° 30 0000211 02 111100 10 100
Soaking 10 1.53x10° 30° 0000011 001101 11 7 70
Injection control 10 Saline 02 000 00O0O0O0O0OO0OOO 10 0 1 10
Wound control 10 K 0 00 000O0O0O0OT1O0O0TO0TO0T10 2 20
Health control 10 K 0 00 00O0O0OUO0OOOTO0O0O0 0 0 0 0

e % IR 30 min.
Note: *: Soak 30 min.
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2 NWG20141026 & HI 4 IRA b 45

Table 2 Physiological and biochemical characteristics of strain NWG20141026

T H A e S SIS g H 2 B S H
Test item NWG20141026  Proteus vulgari Test item NWG20141026 Proteus vulgari
Growth at 37 °C A A a-Methyl-D-glucose + +
glycoside

Growth at 28 °C + + Glucose + +
Motility Ak A+ Maltose * 4
ONPG - - Inositol = =
Arginine dihydrolase = = Ornithine decarboxyla = =
Lysin decarboxylase - - Tryptophan deaminase + +
Rhamnose - - Sorbitol - -
Saccharose A I Arabinose - -
Citrate - - Melibiose - -
Tyrosine F 3 Mannitol - -
Urease + + Amygdalin = =
Esterase A A Cellobiose - -
HS produce & +F Xylose + +
Indole produce F 3 Oxidase - -
V-P test = i Catalase s S
Gelatin it ot 0/129 sensibility = =
Malonate = = Hemolysis test +* +

Note: +: Positive; —: Negative.

FHEAEMIIRILE 2, API 20E %5205 H bp

0476020, 245 API 20E 58k SE 1 it 1t

TR HERN, AT NWG20141026 B Bk -8 48 4500

JE B (Proteus vulgaris). 3000

23 165 rRNA £EFFIRREL BHH 20

FIHIG 1 H127F F11492R Y™ HINWG20141026 14 1k 1200

[116S rRNAJER , HATET 501083% , PCR™ ¢ 800 —

Jie H, vk 18] 3% (&13) , 7E GenBank Y % 5% 5 500

KT794006., KI5 16 rRNAEH 751 5 GenBank

PRISEFIIFATION , RHFS, A 200

FRBMMEGA 6.063E1T R 40K B W I (&
4). MN-TIEFEE R G & B M 0] DUE H il ik
NWG20141026/& TR I (Proteus) %, Fi%# ¥ 3 Bk NWG20141026 9 16S rRNA [ PCR ##3
G AT 1 TR AR A 38 AR T T (Proteus vulgaris), & =1

KL BE o 99% . 45 A 22 M 2345 B, bk Figure 3 PCR products of 16S rRNA gene from

pathogenic strain NWG20141026
NWG20141 0265@%%%@@}%%]‘(P vulgaris). Note: M: Marker; 1-2: PCR products of NWG20141026.
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97

60

96

ﬁ!: Providencia rettgeri (KF534469)
Providencia sp. (EU373416)

Providencia vermicola (JN092796)
Providencia rustigianii (GU186120)

n L
95 Providencia alcalifaciens (JN644563)

79

99

75

Providencia heimbachae (NR_042412)
Morganella psychrotolerans (NR_043750)
Morganella morganii (NR_113580)

52

80

34

Proteus vulgaris (AJ233425)
Proteus sp. (LN680103)

Proteus hauseri (JIN092599)
Proteus vulgaris (JN092605)

i Morganella sp. (KT254640)
—

55

Swine manure bacterium (AY167951)

Proteus mirabilis (HQ407306)

_: Proteus mirabilis (NR_043997)
40 Proteus mirabilis (LC060912)

— Proteus vulgaris (AB680195)

99— NWG20141026 (KT794006)

0.05

Proteus penneri (AB682277)

4 ET 16S rRNA EEFIIMARF L BEHILH
Figure 4 Phylogenetic tree based on 16S rRNA gene sequence homology

TE: S HPIFI SRR KA GenBank B35 5 73 30l EAGECAREITH 1 000 YORIEEF— 70 3R AR %7

25

Note: Numbers in parenthesis represent the sequence’s accession number in GenBank; The numbers at each branch point in the percentage

supported by bootstrap; Bar: 5% sequence divergence.

24 HEURIER
NWG20141026 B XF 26 Fh 25 skl 5 45
L% 3. AR 3 Hhal L, NWG20141026 B xBTS
BL.OEAREE . SR, UHRE, ZTHE, 4%
R TR VEM A 7 R B RURR, XK R R
2 6 P2y BE U, SRR RS 7 Fh YR AL

B, XE RS 6 Mz,
3 Wi

S MR (R, catesbeiana) PR 1597 40 Fll
RN B B ERNWG20141026 , 28 N TR IIE
SIHC ATl A e (A SR R 4 32 B2 U85 BB
SHRAE , BB 100%, ELAE N TR dp iR iy

VAl 2 5NWG201410265¢ 4 —SUA kR, 1509
NWG20141026 A 5B BUR E . &7 W5 X API
20E % 5E A HNWG20141026 56 bk b 3% 58 725 1
(P. vulgaris). HZXNWG20141026/#16S rRNAKE
AT, R e 5 3858 A8 0 1 36 Ve e
UL, HARBUE N99%, L, B AR A4 i
JBR 15t 927 1 UM BENWG20141026 4 35 38 A2 JE T (P.
vulgaris)

B RS R N T 5 B A e o A v i DL I
Wz —, TERBAT IR, T N TR At A
& TR O 2N P A i 7 5 s ) — A
PO dagert @R, B SRA A e e BRI R Y
JRH FZEAWA T, — KR ah=4iE R,
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=3 Hk NWG20141026 RZA BRI R
Table 3 Drug sensitive test of strain NWG20141026

24,7 AT 7 1 SR AR WEE
IS e Drug content Ithbltlon zone oo citivi ty E IGrE TG Drug content Ighlbltlon zone o citivi ty
(ng/per) diameter (mm) ! (ng/per) diameter (mm)

Tetracycline 30 38 Saiats Vancomycin 30 11 4
Enrofloxacin 5 39 S i Nalidixic acid 30 42 +++
Florfenicol 30 35 +++ é Penicillin 10 IU 0 -
Ciprofloxacin 5 10 4 é Ampicillin 10 0 =
Amikacin 30 20 ++ é Amoxicillin 10 0 -
Streptomycin 10 11 4 é Doxycycline 30 29 Saints
Gentamicin 10 19 ++  |Erythromycin 15 39 -+
Nitrofurantoin 300 9 4 é Chloramphenicol 30 0 -
Neomycin 30 16 ++ ‘ Sulfisoxazole 300 37 ++
Enoxacin 10 17 ++ é Penbritin 10 0 -
Spectinomycin 100 14 + Cefalexin 30 0 -
Minocycline 30 16 ++ é Norfloxacin 10 15 ++
Sulfamethoxazole 23.75/1.25 9 + ' Rifampin 5 13 +

R A R ARTRRE R A R e SRl
SE R BOR R AR, FEBURE N
%7 A W (Proteus  mirabilis) . o FCHB /K 7% (G
(Yersinia kristensenii) . W& 7K <. *f. ifl 18 (Aeromonas
hydrophila)5:™*™ . R LI EMEURINZ AR, HE]
LY TS AAH ], 2 ek A W3 K T 70 R fik
PR FIGEE, ML, $E R VR TR =,
G ER IR T A, HEAET U X S A
rhoi e K Ik LR M7 B e B AN A, Oy
T DO A A B B, VR AEA YU i A
(P. vulgaris)7 | B 1) A= 1 5z R 15975 94 i 24 R 4 Bk AR
T B o

IR VZAEE T HIR S, AR &4
FomE ., B A 2013 AEgRE T RREG (B2
AR RUE ) — P T8 o A4 i A
W (P. vulgaris), 77 72 IE W (P. mirabilis). ;=%
IR (P. myrabilis) . ZEASTE B (P. hauseri) . N
FEJCE)EEIEE (P. inconstans)® 5 Ff, HrpimE
I RN AT e A8 T L IR S K Bl ) 1 B

wUY B TA SR g a2l g
) U S 2 oK Sl B AR B A X
B, T AT B AR D, AR e AR
B TE AT 5 | PR LT G , PRS2 TS e
SR SL AT RO Y BOW TR R AR TR T, MiE
2 ISR3E 2002 4F 7-9 AT 44 FHPE L b
AR IR A B R AR ST T A B0 18 N Y AR I T
AR AR SIS (g o AR T T AT | O 35t
KN, T LA b 273 R SE 45 SR 3 IA R B0 T 2 Hh 4
FRLEAAR . ASLIEIR R, 2
O B NWG20141026 Hkbk BA I, &
ANASCRT A3 38 5 JoR A5 101 J e 5 | R e A 3 0 975 Tt e
RAE , AT DU AT T b B R e i 2 o R,
A e 5 S AU R B X SR A K RN B AT T
B, M A ZRR IR AR AR, 8 s A 21
— BRI EERIBOME MR . NAMER T
USRI R, FORJEH | FRIERR . TUIRE
LYK | R R BT RS 7 R
25%F NWG20141026 TH #& H A7 & 0 AR B 1E
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