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s M, I ABRATI] 1 EDRALBING , FAERT 3 R ALBUN , B 2 ER K
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(=) EBRFEEHE

ERTTHE: SR, A 10 65 0.85% LA KE TS, EOIREHTE 10 58, Bl
0.5 ZRABACBE4SEFTHEREKE D, BYGRERY 0.5 2T &, Dk
HERIANARRRESRE 0.1 B, ET&ELEFNX 7 SEKEEFENFR
KRS, EHBEIR 3MEE, 28°C 83F 24 /N BTG

T ERUERMEEE PR, SREAESMAE, HiREmIE KRS
B BIKFE R BraE TR AL E A& DR 6 o

() BFEMERELRE

L BEERFNESFE: EO0K 10, FRNEs R, 8850, BRE_W2 5=, &
9K 1,000 ZF, pH 7.2—7.4, 15 B 30 HHKH,

2. Rimler-Shotts 355 B (H#R R-S B MK FRAL) Y L—BEBRIBRE L—
Lysine-hydrochloride) 5.0 3775 L— S @& #h (L Ornithine-hydrochloride) 6.5 723
FEIRE 3.5 7 BHRIERSY (Sodium thiosulfate) 6.8 7; L—MBtEgthtpsh (L—
.Cysteine-hydrochloride) 0.3 7 ;{REEHEEE}KE (Bromo thymol blue) 0.03 735 X HEEH
(Sodium deoxycholate) 1.0 F;HETE (Novobiocin) 0.005 7 BB EE 3.0 m: & 5.0
3> BRIEHRY 13.5 755 2K 1K 1,000 ZF, pH7.0

IR, BB, B Z W L 2%, RRERERHE 45°C, MEYR, T
UKEEH R BREEFRT 37°C, 20—24 /IR EBRTFE o

3ERMIX o= SBEEEREY: SOk 10 7 FAE 10 35 (Glycogen) 4
TR 5 T IRBEER 0.1 T MM ke (Sodium lauryl sulfate) 0.1 355 35Ag
¥y 16 757K 1,000 £F, pH 7.2—7.5, 10 B 20 25 Ko
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Tab. 1 Frequency of occurrence of Aeromonas on R-S media

kA xme |, KEE % g | BORER) ) sy | Eaw(w)

. (em) Water fullness ) (M) 1 (blackish | LB

Size of fish temperature | Voo ting Yellow Green centrally) Total | Percentage
12¢10.1)% 2.5 14 5 620 0 0 620 160
21.5(18.7)% 4.2 15 5 19.5 14.5 33 67 2.9
11.8(10.93)(2.7 17 1 8§ 1 1 10 80
14.8(12.3)%2.9 17 1 6.6 7 1 74 90
14.2¢11.8)%R 2.7 21.5 0 5.5 0.5 3.5 9.5 58

#: PSBRAR (deromonas); 4F: WMENFEBR (Psendomonas spp.), WBRHKBERE (Escherichia), [
HEBE (Enterobacter); HF(HhESR): BMEXER (Edwardsiella)

12 RSO MAARE BB ) o, O E SR (R 2) R R RAEX
R, EREBRCKA 12-31%) , BT T, O mRA R R E,

(=) BWRaRHE L o i 408 % B0 M % R E

HAMEEHRIRSREEHIREEH L, TYRSIEEaERME %o —
BREAKN, TRELMERT — 5,68 ERR. MEFMX S/ SHBREERE
e RTUER: ERUBER A FHEMERATAR)HRE, HERuLm b
TP RARENR R £, VMR AR AR BB & KA LB EEHURIES
BRHEDFSEEMNENEDSCR 3, & 4o

REE SR AR RN, REESFRNEMLIE? RIIM ERBRM
EH A ERAETEOP R, B ARBR TR, ZRIERRER IR, SHE
10 NS, 36 20 MER A% 20 M EIBRE— P NI TS AR LR E R . RAITEM
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Tab. 2 Bacteria found in internal organs of normal grass carp

. RN
ARAN KECC) | HEFREECC) B BB Result
Sige of fish Water temper- | Incubation Location of
(em) ature terperature Medium examination
- 24h | 48h { 72h | 96h
g 1 1 1 1
18.5(16.2)% 3.3 12 28 & R IE f# 0 1 2 2
= 0 0 0 0
Wi 0 0 0 0
Fr 0 0 0
16.4(14.2)X3.0 12 28 &R al 0 !
= 0 0| 0 0
i 2] 60 | 98 | 98*
B 0 0 0 0
15.2¢13.5)% 3.0 12 28 = R i 0y o p oo
i3 0 0 0 0
O 0 0 0 0
i 0 0 0 0
17(14.5)% 3.0 12 28 5 F B i 0 0 0 0
' : i 0 0 0 0
oy 0 0 0 3
B 0 0 0 0
23.8(21)x4.5 15 28 EERE i 0 1 1 1
g 0 0 0 0
Al 0 0 0 0
i
24(21)% 3.8 15 28 E # B B £ H=
151
SO
FF
19¢15.5)%3.0 24 28 eSS " £ &
(53
AE,\]Iﬂ
F
18.5(15.5)% 2.8 24 28 EHiE L £ B
I% )
IS
34,5(28)x 7.4 30 0 0 0 0
27(23) X 5. .
(23)%3.7 30 28 = %30 ol S I I
22.5(18.5)x 4 31 4 4 4 4
23(19.5)% 4.1 31 0 0 0 0

* EERDN; KB
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Tab. 3 Comparison of bacterial deasities in intestine and blood between discased
and healthy fish from Hunan

3 g TEE Kid — G S *
T R Intestinal Water tem- AR B %EEPE?& XE:
fullness perature Size of fish Number in a [atestina b;icl:tcna
Symptom Source : o (em) counts cell/g
of feeding cc) loop
i\ 1 31 22.5(18.5)% 4 4 1.53% 10°
R & 1 31 23(19.5)% 4.2 0 2.67%10°
EE 3 27 19.5(15.3)% 4.4 0 8.4%10*
TBA 2 25 30.5(26.8)X 6.3 0 4.4% 107
k) 2 25 29(25)%6.2 8 4.5%1¢7
0 26 21,5(18.4)% 4.5 2 1.3%x10°
gL | - n
p _ d 26 21(17.8 4.3 0 7. 10°
|k A F B ( X §X 10
1 . 31(27.4)X7.8 9 3.7%x10°
B HREFEX 0 30 16.5(13.7)% 3.5 |  EEi% 9.0% 10"
A 8 B 0 32 13,5(11.2)% 3 EHH 7.5% 101
* ARERERNERET,
¥4 RIEME ENEHRPAENRALE
Tab. 4 Comparison of bacterial depsities in intestine bhetween diseased and
healthy fish from Hubei
SR - REE waE ffkAN | BEREEA R
N Intestinal fullness Size of fish [Intestinal bacterial
o Source : perature
Symptomn of feeding ) (cm) counts cell/g
— s 5 15(12.5)% 3.3 9.8 10°
EE 5 33.2 14.5(12)% 3.2 8.6%10°
& 5 14(11.7)X 3 1LOX 107
0 29.5 20.5(17.5)X 4.5 1.46 X107
e EH 0 29.5 21(17.8)% 4.2 1.26 %10
Hx SR 0 30 33.5(31)% 7.0 1.56 X107
0 =L 0 29.5 17.5(14.8)% 3.5 1.31% 107
- 0 28.3 30.5(26) %6 8.1% 107
K 0 28(23.8)%6.0 1.9% 10!
% Ha 0 25(19)X5.5 4.0%10°
=i 0 22(19)% 4.5 1.0x10°

BRmADITEEINER, B mAZE ‘B R, A kNRAaH&nnE, REk
T ESER 20 MERETERERBABNNE, NEERERA-H(ES, 6) BRKAW
ER MR X, R ERREARN. A TETHEE N, RIPFEX M0 E R EIR
A “BD” MER. HmhRid, B IR e A B B SORK, XMARP SRR EDR
“BD” &R ARIZUEM, AR A SOR = S R, TRBREECRESER, B
B9 I Bo '

Sk R, BAT B 56575 £ 138 b B 43 B BI040 BHPR BU R E I K R R ALt SRl 42 10
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Tab. 5 Agglutinating titer of bacterial antisera of No. 10 diseased fish
with various bacteria
Ammm;;ggfnmg (EREEAG
Numb'er of ‘\\
bacterium 10-1 { 10~-2 | 10-3 | 10-4 | 10-5 | 10-6 | 10-7 | 10-8 | 10-9 [10-10
k) —
4-3% + 80 +2560 +80
4-4 +640 | 4160 4320 +320 +320
+-8 +640 +640
4-10 +640 +640
10-1 +160 | 4-80 + 80 + 1606
10-3 +640 +320]+320
i0-4 +40 +320 +40
10-5 +160] +640] +80 }+160
‘10—6 +80 | +6401+320 +80
10-7 +160] +640{-+640 +40
10-8 +160| +160|+160 [+80
10-9 4320 +320/+160 +1280
10-10 + 80
* 4-1y 4-25 45, 4-65 4-7, 4-9, 10-2 BH R HBM. FHIEN 0,
) ‘
%6 10 B 55 40 M Y& 0 W S5 B Fb 40 0 Y AR K AR
Tab. 6 Agglutinating titer of rabbit antisera of the bacteria from No. 10 diseased fish
) with various bacteria
g%%tczjmisem Agﬁﬁzﬁi??tcr
BiS Number of 10-3 10-5 10-6 10-7 10-9
bacterium
4-4% +320 +320 +40 +40
10-2 +80 +320 +320
"10-3 +640 +320 +320 +80
" 10-4 +320 +640 +320 +640
16-5 +640 +640 +640
10-6 +640 +1280 + 160 + 1280
10-7 +640 4640 +640 +160
10-9 +320 +640 + 160 ' +2560

s B 4-3, 4-5 F| 4-10, 10-1, 10-2, 10-8, 10-10 ¥MIE R H LI > 258 500
B, SRITPEFRSEZIN 58-20-9, 64-16-35, 73-9-7, 73-20-5 % 4 RRE#H/T Bk
BRB, W RRE 73-9-7 AN, MR (V7 1:20—1:40, HAIE(IME T
AR RIIX 4 PREH T RED GIFE R T & R R A M 75 8o

() RABR-_HES LFEHMLFFLR

AT E—FEPIUAERT S ETI 58-20-9 F 4 AR SERE, EAREREAD
RIRHVBOR B > B PRI AN 3 0 7R o0 K2R R fa B VB VE O Bidk, 55 58-20-9 % 4
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Tab. 7 Agglutinating tests of the antisera of yearling enteritis grass carp in nature
reacted with four bacterial strains

fEIR 3] &l
mEs* Symptom Number of bacterium
Number of serum Fﬂ’zt Mﬁ’g’“ HE(??M 58-20-9 | 64-16-35 | 73-9-7 | 73-20-5

1 + ++ +H+ +
2 + + +++ +HH +
3 + ++ +HH ++ +
4 + + ++ +
5 + + ++ e ++
6 ++ + + + ++ +
7 ++ HH +H ++

8 ++ + ++ 4t

9 + T+ ++ + ++

10 + + ot -t

11 + -+ ++ +

12 — — ++ ++ + +H+
13 ++ + + +++ ++ +
14 + ++

15 -+ + + -+

16 i+ + ++ +4+

17 + + + + +++

18 + + ot

19 ++ + ++ ++ + -+

20! H 4 ++ ++ ++

21 + + + -
22 + + + +
23 + + + +
24 ++ ++ ++ +
25 +

26 +
27 +

28 N +- +

* 120 SMEKEIITERM, 21-28 SRBEH.

HRESFEERR. ZRE 20 BIIURAS 19 BOMES 73-9-7 kG EE, B
BEA95%; Tiwidis s BRaHE 6 BIUME S 73-20-5 Erkg g %, NI KN
75%3 5 58-20-9 F 64-16-35 Bk B EE RN ERERE(E 7o

AR 58-20-9 55 4 HREGHATIE LA, 455 73-20-5, 73-9-7 MEREREE
il 58-20-9, 64-16-35 FiM B & A S HMER(E 8)o A LMK A F SR A HIX R E 4 i
BT BB A B T R R o

(W) &#fREik
BATR - AR B o I f (O B8R A B, T S R 0, IR T A
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Tab. § Cross agglutination tests among four bacterial strains

Antisera H{f17% 58-20-9 64-16-35 73-9-7 73-20-5
Number of
Bacterium S
1 2 3 4 1 2 3 4 1 2 3 4 1 2 3 4
58-20-9 + |+ +|=l=]=-|=|=|=l=|=1=-1=-1-1|-=
64-16-35 ===+ ]|+ | =+ ===+
73-9-7 — =] ===l =] =+ |+ |4ttt ]+ |+ |+]|+
73-20-5 R B IR S I N I I AR i B S I o B B B
B SRR R
¥ BNHAKEIHEERR
Tab. 9 Immunity test of bacterial vaccine and hemorrhage vaccine
. 5 xp | JARAD | EHERGE | pEmce) | mem(e) | sEEe)
Date place Type : ° . L 0 Survive No. of death | Survivl rate
(cm) injected
#Mode bt 15-20 50 40 10 80
=BH B 15-20 50 30 20 60
19824 i 15-20 50 o . 50 0
i dke B 10-15 100 94 6 94
W% i 10-15 100 85 15 85
198248 HH 10-15 158 122 36 77

B, M BRI, S5 R R W RS i 40 Sy ), T Be i 4 s D B L B 3R (3% 9)o

() RABBEDBT AR

ATEE—-FEAFSBRER _READRROBURE, N LA RRBERNE
o MITRAXNAERAE R, M RERELRNAEY —KEWE (Furanzolidone), 7£
RBEFM P HETIET . THMMAHR MR 4, BENERESE.RETH, 80
FreaHgs 10 mHERR, &R K. EREXRITERARNEY 1 S, NELHENELT,
BITRRA T TR A NIER B REY 7 SHASNT = L#EYS + S, TARRE
BEZRHRD, HRTEE R,

o ®

EAMEE R, L HAT R ARG REKE, TERNR _REANH LA, %
RERERAFARFEHELETENREZL—

EERBIMBEXNBEERNOHAEZAE, MBEZEINT. BRBEURAGHEITE
B, FE—FIELT AR SERE (deromonas puncrata) B TIREAEBRHNER
o

BLfa 0 CH M T OB RUTR IR B, R T SRR S, BB BT (1971 A RE,
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FINAEBOREZ AR S E, B R RERR.

fE Bergey’s MEEEFME/N\RDD, LRF=SBRWERE (eromonas) TR=A
Fh— K SN (4. hydrophila), JFURPSERE (4. punctata) FIREEFSH
Mo (A. salmonicida)s JG& EEREMMAANRFEE, LEERE BIHAKLIH.
BI®# , McCarthy (1973)%, Popoff (1976)"" F2ZEMINHERAMFL, KA B
— B, IR A S R i P UK P SR X AN & R

Snieszko (1964)"3F1 Bullock (1964 )% £ 28 Wy I B o0 4 T — ¥R IR B 4% 1
REBEF RS, BB ETNARGEREE RERIMNMERAKNEEDEE, I
HEERAKBETR—HEE. ERRKENRKERBREFE, FAaEmiie
RIREM. YR F&AAR, BRBEERER. EESRET . A FRRTHRAR
Ko XFATIERES KMEHEME N, TTRERESHN, F—BATHER XTERE DR
DL Ao

MBI BEF SRR A B, XHEEFSHER, KB R E L ERETA
R, MRARENRRNFE. FAWIEATRERNESEEN, BFE nENBOE
BEXo

A B S ENB AR, S SREE BRI R, ERARLT, BAHE ,
e 2R R IR H R &, KA s T SR . 4%, ROVANAREE IR
fk 28 5 E e X (- Am B i B R > RIRE ) DA ITR I O35 R, T BN B R B B MU IR R Al
A5, SE A AR B T, B Th 8B M %, M4 T A B R A MBI H R b, HFEH
RELHE, ERARTERGMBRE S PEER —WIE (Septecemia)o  FLEF
AT, X FRAIR R 2 HE Y BT

HRERA MNP EEN T, ERMERE L, TREA SN —MFR, o
RE B THNRE T4, &7 %o

ETHXMROBIT I ROEWA T — 25, BT JLRE K%, ik, K
TS BERNIBRS: BRNATESFRAN A TRITHR . SR E (Exphorbia humi-
fusa L.) BE0E (Andrographis Panicalata) 2%, BEESKREMEBMARFLXNERT, &
EARBIRLE TR FEXFER p T, RIFEHEZE . EITAKR R

g % X ®W
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STUDIES ON THE ENTERITIS OF YEARLING GRASS
CARP (CTENOPHARYNGODON IDELLUS)

Xu Bohai  Xiong Mulin  Han Xianpu Lu Quanzhang and Ge Ruifang
(Institure of Hydrobiology, Academia Sinica, Wuhan)

Abstract

The fact that Aeromonas punctara, a bacterium, causes enteritis of grass carp was reported
decades ago, yet some suspicions against the pathogen have since been aroused, mainly because
oral infections with the isolated strains of this bacterium were ineffective. The therapeutic effe-
cts of antibacterial medicines on diseased fish were also uncertain. Attempting to clarify the mat-
ters, further studies on this disease with yearling grass carp from Hunan and Hubei provinces
were proceeded during 1964—1974. Oral infections were still unsuccessful, but more injurious
strains were isolated from fish showing enteric symptom under natural condition 2nd were iden-
tified to belong to the same species previousely reported. Other results in relation to fish enteritis
were also obtained. They provided additional evidence that may further confirm the originally
reported pathogen.

Bacteriologically, the abundance of Aeromonas was found to be related to enteric disease.
In 1g fish hind-gut, the number of bacteria (mostly Aeramonas) was 10°—10" for diseased fish
but 10°—10" for normal ones. This relationship was even more prominent in fish blood, in which
bacteria were normally absent, yet they increased to a considerable number when fish were suf-
fering from enteritis.

In serological and immunological aspects, it should be mentioned that bacteria derived from
pond-fish with enteritis from natural source could be agglutinated by the antisera of pure strains
of A. punctara, and vice versa.

Treatments of enteric fish through diet containing antibacterial medicine, ¢. g. Furanzolido-
ne, were practiced and fairly good results have been obtained, provided that it was not complicated

by hemorrhage.

Key words Aeromonas punciata, enteritis, grass carp



