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Abstract

In order to determine the pathogen of the skin rot disease of Rana spinosa and provide theoretical
basis for the prevention and control of the disease in production, this study isolated the patho-
genic bacteria from the diseased frog focus, carried out artificial infection and the morphological
characteristics, physical and chemical characteristics and molecular biological analysis of the pa-
thogenic bacteria, and carried out drug sensitivity test and vaccine immunity and control test. The
results showed that the dominant bacteria QS01 isolated from the diseased lesions of Rana spino-
sa was confirmed to be the pathogen of skin rot disease of Rana spinosa by artificial regression in-
fection test. Combined with its phenotypic characteristics and 16S rRNA, gyrB gene sequence analy-
sis, it was determined to be Citrobacter freundii. The medicine sensitive test result showed that the
bacteria is sensitive to eight kinds of antibiotics including Enrofloxacin, Chloramphenicol, Ceftazi-
dimeetc, but lowly sensitive or resistant to other tested antimicrobial agents. Adopting these ways
included injection, immersion and atomizing to inoculate frog with vaccine named QS01 inacti-
vated by formaldehyde, average titer of three immunity groups reached the peak in the 20 d. The
highest serum antibody titers were 1:64~128 (101.6), 1:16~32 (20.2) and 1:16~32 (16), which
were significantly higher than those of the control group. The immune protection rate for Q. spi-
nosa after injection, immersion and spray of QS01 inactivated vaccine can reach 100%, 85.71%
and 71.43%. Our research shows that Citrobacter frederii is the pathogen of skin rot disease of
Rana spinosa, and it is effective and feasible to use vaccine to control ulcerative skin disease.
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1. 518

TR & (Quasipaa spinosa){i Ak “ Al SJ& TiER, Rk IE, DR B AT RO S 4, B2
AT EWIR . IO WL A AR AL A (1], RS, SRERAMNZ R E, H
RIS RE RIL AR, WM AT T ol TR ek Dy — A R R PR KR TE RPN, ARtk ok
SE L AZA RS EORARF A, BOR A IRTE R R IR ) B 2], IEEER, BEE SRIE M
BT R, RARH BRI AU 24 e O R, ™ F 24 1 i de 77 58 M ) JE

B B (B B0 ) 2 i ek 25 22 B ek SRt R LR 2 —» - W IR AR 22 [3]-[11], 7T LA Esh
P KBS, B IG @t 2 ™ BN /K™ i (KR b (B $20008 IRZ A W] 20 A8 R R AR S B I B«
A DR DR B — . WL = RE L4k 3R B B o 3R S B0 BB [12], gk vh A 40 i i e, wrilad #h7e
ERFRORPIAMAL; 5 hA R BUR SRR RS, U RS IR AT TR . BOLRE
o FEFRISEEC, DUEREIRIRAER E R, T h 2 MBI A R, eI kL iR
LB R . T, WL K DX e 7R S e 1 N 6 S H BRI B iR, AR S22 5 B0
WPREEAT 70 B 458, TR AR BIZ T RAE TN 245V 477 T S5 L e e X B I AR (181474 — € &2 5%, IR H.
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3 1) 26 P R B BRI T 1 AN (R A 5 2O 8 i S B ORI R K FE M, DU e — b S PR PR S B2 7
ABOR, TR w3 E 2R TE A IR H BRI, eI — 45 (7K™ IR FE Y A AT RS JE

2. M5 A%
2.1, SCIG#H)

FEUES B IR e W AR BRI K X TR GE Y, A RS (40 £ 5 @)Uk HiZ R, TAFR T /KIRA
(70 cm x 53 cm x 57 cm) A, R AT A KK BE A BEAE R, LAk B (Tenebrio molitor) il A /E Ay 1H kL,
HBOR—, YIMe— 5 T e 2wt 7.

22. WRSE

FETCWH AT T, BUSR BRI I FPIESF U0, (O W B S R A, M i i
AT EFRBER R, 28°CHIR 24 h JE IR RTELA . Kb BERE. B0, PRIUILYS vk %
P4 F B RE IR 2k, 28°CREIRIEIRIG IR 24 h Ja, MU A KANE MG, FF BAT I ML ) 5 7%
e BRI K E R IR IR A, ZRERIEAT 28°CAlifb TR, K AL R R 1 D Eikk A 4409 QS01.

2.3. EIVARSIRLE

Vo ORI HE IR AR SRR T TSA SR b, 28°C 1537 24 h, ] 0.65%I1) 70 B A 2 R /K6 T B & bl e B Al
MRAFEIRIE N 1.0 x 10° CFU/ML (R 0 R A LIS, e HU A e bk BE AL 73 B2 (10
H), B RVEN BRI 0.2 mL, uf JZH A S VA5 R 7R 1 0.6590 7 B A BE R /K . SELEMIEEIC K 15 d
W AR FIBE TG L, FEX IR E T N4 R AT PRI 70 1 5 €

24. HIREEE

241, HASWERIBUIFHEE

W R B R T RS K SR B R 353, 28°CRE3% 24 h WIS B TR AL, 4%H TR T 2 IRt
FIRAOREE . K HEIR B PR P T A0 A 2R A S B R AT AR e S . AN R AR S e T
IR AE YRR PRA T o dHTE &5 AR B A AL IR AR K 58 S I CF WA RG0S T [14180 (A7
AN %52 T [15] (B JLkR) i 77 ik k47

242 WEESFEMFLEE

AL A2 DNA $EURF S (0 RARAE AR A BR A7) ATk 771532 50 DNA 1E8 PCR #5Hi
DNA, —20°C{RfF% . 41 16S rRNA 5|#)[16]4 F: 5-AGAGTTTGATCMTGGCTCAG-3', M=A/C,
R: 5-GGTTACCTTGTTACGACTT-3'. gyrB 5|#I[17]A F: 5'-GAAGTCATCATGACCGTTCTGCAYGCNG
GNGGNAARTTYGA-3', R:5-AGCAGGGTACGGATGTGCGAGCCRTCNACRTCNGCRTCN GTCAT-3',
7£ 20 L R MR &R A: 2 x Es Taq MasterMix (Es Tag DNA Polymerase, 2 x Es Taq PCR Buffer, 3 mMMgCI2
A1 400 uM dNTP mix) 10 uL, 51474 1 uL, Template DNA 1 uL, ddH20 7 pL. PCR & MNAZEFH: 94°CTi
AP 4 min, 94°CAEE 1 min, 56°CEME 45 s, 72°CLEfH 2 min, 30 MEH, #A)5 72°CiRHE 10 min. PCR
=% 1.0%E e HEEE I ik b, B L AEY) TREROR A JIHHT I - 357519 16S rRNA Al gyrB %
A7 71385d NCBI ) BLAST f % R4 AT 74 FVEYE AT, A GenBank %4 & iR A5 AR AR B = (1 7
H, fEH MEGA X %4, K 4k#2%:(Neighbor-Joining, NJ) [18]#9% 16S rRNA. gyrB 3 [X R G iEALHY,
Frid Ik 1000 YR H 4553 BT (Bootstrap) dE47 A5 FEA I .
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2.5. ZHRUR

R H IR EUIRY BO(K-B)IZ A7 3 1 BU 1R 2459 1 BBURR Ik M 5 [19], HER. KB MEED R
f%mﬂ@ﬁ%ﬁﬁﬁﬁ%wMEﬂmllEM$ﬁ§ES&L,Eé¢?mmmﬁﬁﬁ@ﬁﬁ§@@,
10~15 mm Sy EEBURR, KT 15 mm Dy FEEUR . 25 B0 AR Il B BRI AE A R A

2.6. RERAIRNIE

FE S KT Il 41 P2 A 1.0 x 10° CRUImML IS, FHSPAR G A v R DA 3 S T ik e SR 2
(224 o RIS L IR WSS AT PR (20 HU4H) . VST N R LATEST 1.0 x 10° CFU/mL
(IFEHT 0.2 mL; R4 N%ESE 3 d B8R 2.0%(1 1.0 x 10° CFU/mL 127 30 min; W55 41 %4 3 d
FERIE 1.0 x 10° CFU/ML P8 1Tk 44 30 min; XFHEZH 4R HWLAEST 0.2 mL f) 0.65% 1 A B 6K
5 0d, 10d, 20d, 30d, FFAHFEHLEL 3 R4 1M3E, H 96 FL U BUARIN & P35 B S SR 84 [20],
PUFE N 1.0 x 10° CFU/ML HiE I, P BRIZIE. £ 35°CAMHEFHE 1h, HET 4CukEhdr, #
JRHE AR, % 30d Ja, LA 1.0 x 10° CFU/ML 355 SR B BT 0, S0 15 d i SRR AEIR
FAET- 15 . FXT 9% 197 % (Relative percentage of survival, RPS): RPS (%) = (1 — %EAAE TR /% R4
FETZF) x 100%.

3. &R
3.1. @EMNS B & EYIARRSELE

NI A 2 B ) — PR B B (QS01), [l
YL R AR T 2R ik 90%, MR TEAET (14 1). #F
S, T HIESIEE SRS, BAEGR, AR S A
FRBA I R v TR e A 7] o

TR G S0 2 I T R X R R e A 5 ) B0
ﬁ ¢ e 2 T R e P S S R 8 R Bk R R A B, EL
BE e, W, FELKE, ZERS
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Figure 1. Challenge test of the isolated strain QS01 by muscle injection
B 1. HE®E QS0L A TR
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3.2. EASES TR (I

M 5 b B B 5 R B QS0 B4R 1~2 mm. BT, AT, R A EHIE K A
FBE IR VE, BRI AR 1o PR, @R REQEGER, KIZERNEZ RIS, 24T

NN
o

Table 1. Morphological, physical and biochemical characteristics of isolated strain QS01

3= 1. DBk QS0 MEAS, E£IRAELiEHR

&

B I T B R A i Kbt 9 I T
Chéracter QS01 Citrobacter freundii Cha;racter QS01 Citrobacter freundii
[15] [21] [15] [21]
2 Y _ _ e -
Gram stain Gelatin
iy o un e O-F i
Morphology FLEPIR FLAFIR O-F test F
4CHK B B VEN _
Growth at 4°C Pullulan
28CHK . . UL _
Growth at 28°C Inositol
3TCHEK . . LS +
Growth at 37°C H,S
42°CHK . _ e +
Growth at 42°C Mannitol
S .\ ) bt d
Fructose Esculin
A . . AL N
Rhamnose Nitrate reduction
AL B . R .
Lactose Arginine decarboxylase
L . . NITE d
Glucose D-sorbitol
TR . . I PR ALK )
Mannose Glucose phosphate peptone water
EX . . R i
Maltose Ornithine
SR — B . q TR R -
Cellobiose Lysine
BT {1 .\ . GIEE )
Arabinose Gas from nitrate
A . . H kR A N
Xylose Citrate

e - Bk +, FHPE: d, 10%~90%FHTE: F, O REERY: ., JEICPICICEG

3.3.16S rRNA. gyrB EEFFI9h 5 ARG RaE
X QS01 B iKREAT T 16S rRNA i gyrB K 7 #IM 2, PCR ¥ /=4 H vk 25 (14 2).
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Figure 2. PCR amplified products of 16S rRNA, gyrB genes of strain QS01. M: DM 2000; 1: Amplified products of 16S
rRNA; 2: Amplified products of gyrB; 3: Control

2. HI¥k QS01 A9 16S rRNA. gyrB £ PCR #1#=4), M: DM 2000; 1: 16S rRNA EEHE~4; 2: gyrB £
E &= 3. AR

53 BB QSOL iy 341 16S rRNA JE[K P #1404 1441 bp, ¥4 BB T 1411 16S rRNA F:[K /741
BEAT IR LT, 45 534 5 M 1R FT 14 & (Citrobacter) ZHI 4 (7 16S rRNA K551 H SR 26, QS01 Hitk's
TR 1 30 AT BR AT 1 (Citrobacter freundii) (83%*5 DQO010114. 1) N i, A 99% (14 3).

Citrobacter freundii (AY259630.1)
Citrobacter freundii (DQ294287.1)
Citrobacter freundii (IN831090.1)
Citrobacter freundii (AB680434.1)
Citrobacter freundii EJ Q291589.1)
Citrobacter freundii (JN314428.1)
Citrobacter freundii (KF938666.1)
49 |Citrobacter freundii (GU586147.1)
Citrobacter freundii (AB548828.1)
6o Citrobacter freundii (KC210870.1)
Citrobacter freundii (JF935132.1)
82| Citrobacter freundii (KF535108.1)
Citrobacter freundii (AF025365.1)
Citrobacter freundii (JN969369.1)
Citrobacter freundii (JX001463.1)
Citrobacter freundii (KC344791.1)
Citrobacter freundii (KF254749.1)
Citrobacter freundii (DQ923490.1
Citrobacter freundii (AB244300.1
Citrobacter freundii (F1544405.1)
Citrobacter freundii (GQ983053.1)
fQS01
100 ' Citrobacter freundii (DQ010114.1)

4

N

w2
—

—_
—wn o

—

0.2

Figure 3. Phylogenetic tree based on QS01 16S rRNA gene sequences
3. HEIHk QS01 B9 16S rRNA EE FFI R G L

Iy B QSOL Fry 1 gyrB FEF FEFIK )y 1178 bp, 4 Mk 11 gyrB F: R FE 51 HEAT [R5 1 2
B, 2RSS 9B AT R AT I (8 55 AJ300528.1) B N —3¢, [A A 96% (14 4).
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Citrobacter freundii (HQ170627.1)

52177700 ICitrobacter sp. (GQ426102.1)
99 Citrobacter sp. (AF005701.1)
99 Citrobacter braakii (HG798914.1)

100
87

Qs01
Citrobacter. freundii (AJ300528.1)

Citrobacter sp. (AF005700.1)
Kluyvera georgiana (JX000477.1)

Salmonella enterica (EU014648.1)

100 Salmonella enterica (EU021087.1)
99 ||Salmonella typhimurium (EF064857.1)

67'Salmonella enterica (DQ386877.1)

—
0.01

Figure 4. Phylogenetic tree based on QS01gyrB gene sequences
B 4. E¥k QS0L K gyrB EEFFI ARGt

LEOTRMR QS01 YR AUSFAE . FALEFIE 12 16SIRNA Al gyrB LRSI R G KB a1, HE
B R AR BRAT B 8 (1) 5 IRAT R R A 1R

3.4. HRARE

W QS01 MIFAE R G A R UL 2 o, AEARLIK 20 Aotz b, APk QS01 X Bk
PR fE S 8 MPUERMUK, XTEEFR. PORNE RN Z K5 6 Myt R HEBUE, s 5
. ShARE RO AE 6 il R A —E bt

Table 2. The results of the antibiotics sensitivity test

=2 MERKAGHARER

Gl M EAR i M EAR

24 UK ) o TR
I(D/Jri% Concent Inhibition Sffsiti\r%t é/jrﬁ% Concent Inhibition stiti\r%t
g (ng/disc) zone/mm y g (ng/disc) zone/mm y
= e ==
HEE 21.30 +0.67 S R 30 9.32 +0.46 R
Chloramphenicol Kanamycin
s sk A= ]
A 10 0.00 R D 10 31.640.79 s
Penicillin Norfloxacin
3 VARE FSREIN
kftfiE 30 0.00 R DI 5 34.52 +0.40 S
Cefradine Enrofloxacin
©f S N iy 2
BB . 10 13.74 £ 0.39 | .}TW{//EE. 5 34.12+£0.38 S
Streptomycin Ciprofloxacin
= YL
BUUE%%. 10 14.02 £ 0.51 | @hﬁ{/i 10 32.68+0.72 S
Gentamycin Enoxacin
A== f= wly B
%ﬁﬁ% 30 13.60+0.16 | ﬂg#’? 5 31.60+1.21 S
Neomycin Fleroxacin
= 11 7.
HLR 30 0.00 R I 2% 300 14,10 + 0.67 |
Novobiocin Furadantin
115 - ]
PLE . 15 10.70 £ 0.33 | uj&uﬁjugﬁﬂ 300 12.06 + 1.03 |
Erythromycin Furazolidone
= | YE N7
ST R 30 0.00 R T 5 0.00 R
Vancomycin Rifampicin
IEH?» 30 20.40 £0.29 S %@@F’I 30 21.70 £0.82 S
Tetracycline Ceftazidime
e ROMZ; 1 UK, S, #U®. “Are allowed to be applied to nuisanceless aquaculture in China.
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35. AHIRIRERLEE

RO ek 155 JEC A 7 A IR R 1) i ER AT RAT 1R 14 25 AR AR W (R 3), 1 R VA RIS | RIR K
IR MBI R YT RBOVBUE, B R RARR TN 2 .

Table 3. Comparative analysis of antibiotic susceptibility test results
i 3. ARG REL R S

Soﬁﬁ‘ Sl PN Ao it I B BN ]
i prliles [13] Andriasdavidianus Rana cateshiana Acipenser schrenckii ~ Megalobrama

Antihiotios [22] [23] [24] amblycephala [25]

=4
AER
Chloramphenicol S R R

Eov-53
% R R R R R
Penicillin
Cefradine R R

BER | s R
Streptomycin

-
RRHR I S R S S |
Gentamycin

MER
. | S
Neomycin

AR S
Erythromycin : R R R I
VARSE +

Vancomycin

LEZES s

Tetracycline

-
R R S |
Kanamvcin
R R
Norfloxacin
Ry 2
Enrofloxacin
W E
Ciprofloxacin

MR 2 K]

Furadantin

R
Furazolidone
FltEF
Rifampicin
kAt fhne

Ceftazidime

py)
)
|
|
)
|

s s - - -

TE: ROMZG; L PRI S MU - Hb BT B IR BT R
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3.6. REFRIPHR

B EIRAT T LB AU IE 16~24 h 5, 8533t BB A K, RUCHERKE, FN VLIRSS
SRR, T TS AN A B K ) R A 15 d PN IATESNIE R, HE— b UL B2 R T e A 2
S RN E R R WIS, I I BEESUA RN 1B LT, =AM ALT RN T 58 20 d I IA B AH,
T S G () B PUAR AT B =y 1:64~128 (101.6), W= G 28 AT 25 G 338 733l N 1:16~32 (20.2), 1:16~32 (16),
FE—ERREERIEE 30d, 1A S B IR AHLIMIE BRI R A 1:2~2 (2) (% 4).

Table 4. Serum agglutinating antibody titers
= 4. MFRERAEEM

BEEETUIAR R

A3 Agglutinating antibody titers
Groups
0d 10d 20d 30d

V¥ B4

E.%.’H 1:2~2 (2) 1:16~32 (25.4) 1:64~128 (101.6) 1:64~128 (101.6)
Injection

YEL 4]

/y‘@’.ﬂ 1:2~2 (2) 1:8~16 (10.1) 1:16~32 (20.2) 1:16~32 (20.2)
Immersion

53 25 24 o A 16 e

Spray 1:2~2 (2) 1:4~16 (6.3) 1:16~32 (16) 1:16~32 (16)
4L . o - .
Control 1:2~2 (2) 1:2~2 (2) 1:2~2 (2) 1:2~2 (2)

TEHERERE R, A B — 2 PUm 77, SRS G B ek S R A R
A LR 2508 100%, 1= IE AN 55 G % 20 G % O3 2R 79 ) 85.71%F1 71.43%, i S 41 1) B 2 £
PR, BRI (# 5).

Table 5. Effect of different inoculation methods on immune protection rate after live bacteria challenge
F 5. FEFEMAEAXEFRRER 2R FRIFENFMN

2H ) g T4 TEIEH % G g% LRI /%
Groups Num.of challenge Num. of survival Survival/% RPS/%
Nardz %
AL 8 8 100 100
Injection
i 8 7 875 85.71
Immersion
%A 8 6 75 71.43
Spray
XTHEH
Control 8 ! 125
4. i

41 REENEZE

JE§ R B0 R 2 BRI B st A A I A B, EE 2 BB AL S LA R BRI R, TR S 80K
AT, R E KB R S . ARAE A DI A RIE, 2R EOE B T S RS RO . 0
RIS 8502 e F BE P 4 B B 4 K e T 5 A8 T AT 1 (Proteus mirabilis) [3] [4]. 8 FQHB 2K #x X (Yersinia
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kristensenii) [3]. & 7 ERHB /K #R F (Yersinia ruckeri) [4]F1¥EEE 50 B 4T B (Mycobacterium marinum) [5]. 35 E%
FrREBRAT TR [22]35) P B0 BRI BREIR o AERE A b, JEDH)TUIES (Xenopus laevis) fi K¢ i AT B AL 7 A3 AT
i (Mycobacterium chelonae) [6]41 Mycobacterium liflandii [7], Tfi#45 )TV (Xenopus tropicalis)Ji 5z 7] H
5 B 1R (Mycobacterium ulcerans) [8]F1 7 73 #5245 (Mycobacterium szulgai) [9]51#2 . S ang /K <
Jit % (Aeromonas hydrophila) 14 *% I KBk I (Branhamella sp.) [10]/2& 5535 [F i (Rana grylio) & K AE )
BURE o T 5 AT A K0 099 SR AR A A DGO o o BRSPS [26]7E BB 1 99 PR A e e 7 1 15 21 11
TPk 4 A 28 LT 1 (Bacillus cereus). AN SI6 5 B 7 WL <5 M b DX R e 7% e 47 73 19 2] = R 2 B 1A
B, PR 3B IRFT R RRAT 16 (LJ10201 A1 LJ10203), — AT IRFT R BT 14 (LJ10202) [13]. FEARH 5T 3R1
TR QSO0L Sk HWLEN /KM XI5, 1 e XHAEMRIEAT 1 RGeS, FRREWTBA . AR E AR
B Z AT 7558, AFFCFER KA 16SIRNA FIFT gyrB JE K 6HZ E R #ET T 20 T %58 . 16SrRNA 3
KRR S E . DRERGERKE b ses H. AR “+8h” [271[28] [29], HEETHESH
JPRYE, FEA LB RBE A AT R AT E . 5 16SIRNA ZEFIAHEL, ST gmiGIER gyrB B
& F T 4HTE 2558 Ao 28 X — BRI FE R DY, AT A AR e Ry i B A = S50 A0, T DA T4
BRI KSP (R 558 [30] 0 DRI, 280 3 P P ik R A B gk — A0 B vy 17 2 1 45 0 IOHERAI I, 050 0m ) BRI N
B AT AT o 30 BT IR T 14 55 )& AT 141 FH(Enterobacteriaceae) i #4 i AT 14 J& (Citrobacter) . 1% 5 7 2%
BT, AR Baf R, NRBURE, | ZAFET B, WIRRZ MK =St R BORET.
TEPIA R CARE 1% R gL R 85 [22] [31], SERRIA KSR R SR o B o IRAT R TR AT
F A [23] R IUN B N eI, PR B e RN R sk, 3 5 T 0 ket e JE9 1 39 (R IR B A 2B

4.2. THESME S 4

AT FEXH LN 7K b [X 57 58 37 R B TR P ek A P 7 28 ) o PP BBRAT 181 QSO01 B kit AT 265 sk
K, RIZEMNEAER. WK, WD E. Bk E. BRRDE. Lafhiefk, maEER. k
R AhER. FIRERMAET 6 Myt I ZG1E. IR0, Tt X 78 i bk
MEERR. IRKER. ER. FIEER, LAMEEUE, muEER. H5R. ki, ThER.
AT BAMZGTE[13] (1 3). IXPIRREIIN HRER . hhE. AhEER. AR PRI 2E,
X D A S F At 3 R A I L AR, X PR B LR T 2 M 5 T AP AR R 22 57 o AESLA P ISEAol,
SBR[ 2211 P9 73 25 L FR) A BT R TR T T 0 1 e 22 LA Sk R Al e S, 17 5 S 2 ek [22] JE8 B 114 3 AT
BRRRATRXT IR R BiER. Bmib BEUR. I, 5 — Mg i SR 51 R i FE B s LUK H 5 R
AEFRHATIRTT, IXTCHERIIN TSI MERE, RIS R T B0 B 24 R0 B A 2 P ) R ) SR

4.3. TR RERIFER

HAT, FR5E A0 2 i 26 N 2590 5% 51 ) D2 51 T AT & S 2 R, R 5% 207
TR TR A B P P LA R0k > HUAE 210 FH R SR Al g B i 2 PR R SR, e R T U LA AR
PE R AR IR ) J . R G 77 SR 9 ), 8 MO N SR SR BRI &R BE A1 S5 3 4, DR
PR 7 sOME CAHES . KNI AE[32]4R1E T FR Ui (Rana rugulosa) F P e i i ¢ I 1L 3 AT 7 (Flavobac-
terium meningitidis) K& B A R R OT N S AR, G5 R R ANLRESHE S ORI T, Holw it g
PR RN IE 426.7, BRI L, 1 HIRIEFIBESESUR BN AN B flK, TERER NS 5 T XS, &
SFPRIE 55 G038 1Y) PR SUIE BTS2 I TE 95% LA b, 17T 1R G2 2 1) iy 2 U R A 35% . ARHIF 7T K T LA
Shi BV W SVE DRI AT e, ORI =R T B B PR RN & W BT, T 20 d
I 35 VAR, 7 ST 6 28 FOD I3 B0 AR R B3¢ v 1:64~128 (101.6), 390 H 8 FNIEE 428 73 73] 9 1:16~32 (20.2),
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1:16~32 (16), H—EFFLEEIZE 30d, AN A MEIIABN RE 1:2~2 (2), HAWLREGE B RR
BEE, BRI EEIA 100%, RIERILTWIEE, SR 73008 85.71%F 71.43%, X5 Bk}
AU (R BIE U4 RO — B BRI, R RS [331WF AT 1 W /K 5 T 2 i A R 420 777 Okt v [ Ak ek (Rana
chensinensis) %% 20K, 45 BRI . MRS R E AN AR LI 7E Sy 40 d 5 I dESE DU BN & Bl iR
1, 43 AN 264 25, 27, T VLIRIE S 4L7E 0% 30~40 d IA R i oA 23, HIRFINR I e 41 73 7 71%H1 76%,
I s St ZEL AT UL A S 2L 1 B 5 47 AN 59% T 47% . SRR Fh 22 S (1 SR R M ANTE 28, A R AT AT o
NG PR T BV A FE SRR, ) FH VR 9% 28 T O e 2 A o 5 FH g 8 g 5

5. &g

AARKHE T o BATHRBRAT B A 5 B U6 R e B PR B v s 2% 1 e i e SR g e
RERCER LA BERS, HAUSHIRSE, U™ 5 SO R M i 4 R EET . 2 I 8 Rt SRk, X
6 FhPUER SO 250E, AHT TR 0028 v b ST AR R AR R X, IR ik B
B e B B DR 3, ek S 5 W (NI BIE FU AT FH SR A2 A
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