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FAKEE, Emp, REE, ¥ A, EXF, H% £, T F’
(L P REHREATEB, AR SR RS BAATRET S TR, RS E
BTSSR, AR VEIT. S24088; 2. oA RRERISTB A RILAR . A Wl A
AT, R AR ERIT AT AERE, 4 M 510500)

WE: RALR Y BEEN 2 B 1R EE $ LM (Haliotis discus hannai ) 15038 KX HFRF/K A ) 284 MRF: 77 41 EH
(A HALTETE 131 ¥k, ZKIREE 153 #%) AT 250 BURIIK, DO TR 25 RN . S5 R on, SR8 HIN 1L
BEHRKERARETZHRFEAYNHRARLZREANE, KBLEMRTEER. FIEE. KREZX. fE
FrEaTR 2, TH2GRERIL 83.95% , MXHARVE. BV E. ABEEWAREM, ZiRXAKERFENTH
RO EMWMARR 0; ARIRIEERN L EH 2 (multiple antibiotic resistance, MAR) TG, THILiE K HIFFFHK
1K IR ) 2 TR 24 R IGME 53 B R 59. 15% 1 51.31% , ZEBFFE RN K AR S BRI ERTEE R . FIREE.
RRBREMARE LW RER—ENE YRR, HAERFET 9 HWAREA, KT I EN 2 H
16 ARAf, S5REW, BN E KRR FEANZEMARE S, WAREE™H,

KRR WL, RIRUE; DAY, WHR; SEMAHE
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Study of antibiotic-resistance of heterotrophic bacteria from
intestines of abalone ( Haliotis discus hannai) and farming water
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Abstract: A total of 284 strains (153 were isolated from intestines and 131 were isolated from farming water) were tested by Kirby-
bauer diffusion method to study the resistance of Haliotis discus hannai in Fujian Province. Results show that many strains resisted pen-
icillin G, kanamycin, gentamicin and rifampin. The resistant rates were up to 83.59% ; the resistant rates to norfloxacin, chloram-
phenicol and enrofloxacin were all relatively low, and resistant rate to norfloxacin was the lowest in farming water. Thus, there is no
different resistance between heterotrophic bacteria from intestines and farming water. Multiple antibiotic resistance (MAR) was wide-
spread in different sources and the average MARs were 59. 15% and 51.31% in intestines and farming water. The resistant rates to

penicillin G, kanamycin, gentamicin and rifampin from intestines were the lowest in September and those from farming water were the
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lowest in June.

Key words: Haliotis discus hannai; heterotrophic bacteria; antimicrobial agents; resistance rate; multiple antibiotic resistance rate

BUSRIE TR RN . BiHITA., JR
WEEE. R R, PEEELE, S5
A=K, SarS 6 ( Haliotis discus hannai) 32 F EJb
T FEZFRFEMT, FEME TR KILRE
Bk, WEEFREBEARNKRE, WERI5IASL
i, BRTE R REN RS, R
AR S HAMKAES Y, KERIF. WERE
L RGO RK, BEE MR R E LR,
FREREH L . ARG, R
AL RIS R P AR R, SBOT HEE
HBRKSWAT, MFHMRABE, EHAH
PRt — £ & R . RIECARE, wEEKY
WRIRA M OFEERE . AR . AR R R AR R A
W5, SR EA SRR IR A, HIE S
kS, 7R R R T 5] kK A AR
HI SR RE, 7€ 6 R B M B ( Pseudomonas fluores-
cens) ™. EUNE- 11 (Vibrio splendidus- 11 ) ) 2] 5|
ECHIB R, BTG ; SRR AT v
I B (V. alginolyticus )" W W I BT
(V. Auvialis- 1) "' S IR (V. fluvialis) ' 33,
SR R WE . R B2 A RN GE e S50
Ko EFXTUBEMERR, FERKBHUNZARIT, H
FHREZMARRMH . RA. WASEFREAR
IR AL T W38 IR S, AR 5 D T A i 24
P, EZEPEZEM M, 5250 = 5
RoFRIEAY AR, RATLH, B
TR

7K 7= Bl 4 40 R P R A BEL AT K 7= % B R T
MEZERE, W25 SR EBERIRTRCRA
FERZFER ., B 1945 FERE KLY B IR IT
g, BARLUE, ZMPUE Ak T
RPIEBIR, Bl EBR, ABER. FIER
100 BRTTHTE 26 5 K PR SR S T %
AENE], RIAE H A K BRI A ( Oncorhynchus ) & A
RHUAR AT M B e 9 R e <50 i T (Aeromonas
salraonicida) 3 i R 25 MR B R WA v, 2=
FZ A T GE 3t 1972 4F ~ 1984 4F H BLAY £ 250
JE B 24 1 R AN [ D T 3 A — R Y i
2tk ULBHANTE RTEAWTIE DA R IEE, 400
PR E & N R AR W AR o K 7 R FE I 5 T

WM PEE H M E (R 1), KIREE 2 H
. CAPIIIESE, PUEZAMA LA, A
HAXT ZFAYRERIAL, BREHASE
[T

IKFEIRTE b AR T i 25 R T T E R R P
| SRRAEMEE, XS RGN AT 25 T ST B
iE, PILEBREEE R ILE 2 FARFRER AR
PN APIEXT R, BIFEEIES A ~10 Ak
WA RIFHEMZE R, T AR 25 R AR K2 57
SRR AE RO MGG, S B2 B PR T
iR IR ERMKE o

I BRI

L1 E#REKR

SREERIEI 2013 4E 5 H ~10 H o RAEEH AN
WAL BEMH A ILE (117°27'19" E, 23°39'46"
N) o Z35I B2 FhAS [a] 55 78 AR =X 4 30 3 6 e HE 5
BEKAR, L)AL pHE 0 R H SR K R 45 XBB,
XBS; S X 55 58 8 X H 57 5K 4K 4 5 i DSB,
DSS,

KRR 1) MEENEN . A
(22 ~25 HE 2 M35 17 325 i BE LR B 10
~20 ], FRPEA B KIE S sAR, BS ~10
R L E AR BATIR G, FREL0.3 ~0.5 g 4
SUE TSR F, A 1 mL K AEBER KA
THE R SISO E, K A4 B R K B AL 1077
1071107 3 ANBREE, 430 MR 4% #4668 100
uL F TCBS ( thiosulfate citrate bile saccharose ) -t
BATIRAR, BB 3 AT, WS MR B
SREET 28 CHEIRBFMAPER T2 h 5, Pl
TEAEFWEE, difbE R RERZ 8%,

2)FRFA M E I 43 B o TR 18 KO 77 56
KRR 10, 10770 10 *BERE, MABERE 3 4
AT, S B R B AR 100wl F TCBS ~F-#i
BATIRAE, AR REBE E LR E E T 28 CfE
BIEFAE SR T2 h 5, RBESEROEE,
aife 5 Omh IIVE S 25 o5 .

3) FEFEM. KIFIRAE KATHE ( Escherichia coli
ATCC25922) . 4= 5 {6, % % Bk 1 ( Staphylococcus au-
reus ATCC25923) , SIS ZEARFF



60 Bk R E ERE S
F1 KFEHET A ERHTER
Tab.1 Antibiotic drug resistance of aquatic bacteria
IR RRE BIHRR IR T 257h E = BCIN
bacteria species source of bacteria resistance type Reference
HEEGC, WHER, FER. THRIMBEER, Wik
T WERTEE, FIEE, KAEE 9%, KEE
: BT 12 Fh2iy
I - HER G, LMKy, EHHEd, [6]
(Vibrio alginolyticus) - UEZS e N T ]
PRI S EEE. AEEEE, WHE. THHE [15]
(Vibrio flwialis- 11 )
IKEE B B FEFE K PUIRE . BRMEPRER ., RIRER. KAXEX. [16]
(Vibrio spp. ) LOMEE A
PGB e ) e = = =
( Pseudomonas fluorescens) &1 BEE, EYEER. 585E. KKEX, 48% [4]
M HEIRER J7BEAR A .
(Vibrio harveyi) ( Babylonia areolata) TER (171
. BYEER. TEEWAREKS
4 £k
P RO WERAERO.8%, EEEURKEBE, WEK (18]
g G, EITHEY. WRYE. SHEEZ
i WER. LRMIEER . TEER. MR, WEE
(Vibrio alginolyticus) RO A B M SRR K AR o ‘ ) - ) [19]
FHoE AT

M YEDR A P hi) .
(Vibrio harveyi) (Hallotis diversicolor) L [20]
I MR HEE. FREE. THERS 18 R [21]
( Pseudoalteromonas sp. )
33 MRYABEINER gl v WHE, AVEER. RYHER, TASEKYRE (2]
(Vibrio alginolyticus) WK G
184 %M% J:?ﬁ\ ‘ZI:%:\ ﬁﬁ%ﬂﬂ o > Sy y G214
i P BEBK. SBHY]. BHE, AT [23]
OWEATRIRE s ok EEREE. MRS [24]

(Aeromonas hydrophila)

1.2 fEHZFHE

1.3 Z#l 5 4K Fr 7 8% (Kirby-Bauer ¥ # %,

TEFH 10 FhHued 25 (W B AN f0A: 9350 A FR
AT, ABR(EM, 15 pg-H '), HEE G(P,
10 U-F 7). RIREER(KNA, 30 pg-H ') EF
F(CHL, 30 pg-H '), KKEX(GM, 10 pg-
A Bl EEY (TMP/SMZ, 23.75/1.25 pg-
AL FIAEE (RIF, 5 pg-RF7). HHRYE
(NOR, 10 pg-H '), BV E (ENR, 5 pg-
Y\ UHE(TE, 30 pg-h ).

fE#R K-B i%)

2 B8 2% [ I DR A0 52 38 3 A o B2 i O )
17, VA1 mL AR BRI RN R &, W EE
PR H B A T R R 28 1.5 % 10° CFU »mL™
(ERHEMmE), W 100 pL FHK T & 2% [
i) MH ( Mueller-Hinton ) F-4k, A HE S ~ 10
min, W4 FHIEAA R (AR DAUE T LI fR
S5HIERME T &EM, BN ERERZINE S kK
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), BE T 28 CHEAABEFRME R 24 ~8 h )5,
Flstn R R H B R, RIEMEEERK
AN SRR R B IR R A M EUR(S) L A (1),
25 (R) o
1.4 SHitAE

T2 R . W25 3 = (25 bk g0 ik
HLEH) x100% , ZEMZE =n(n=3) Eilf 251
FEAREL ZIR SRS . SEM 2% (multiple
antibiotic resistance indexing, MARI) = i 251k 050/
(AR BE < X PR 25F28) , Fln
I AR SO 5 Bk, BT HBTE 2R 12
b, 2GR ECH 38, A4 MARI =38/(5 x12) =
0.63%"

2 HR 50t

2.1 RFEHITZELILE

BIFRIE ) SR A KR IE 7 B 3RAG 284 HRAATEH,
Horr XBB, XBS 73 B BT 5% B vk oo o 62, 72
¥k, DSB. DSS /B F{R Mtk &8 69 81 #k.
AR5 i 2 0 B ) E Ao (32 2) 284 Ak A2 1 B R 0
10 FhHTR 24T 25 FMEAL LI 1, RS M L IE &
HIFRKERFRENEER. FIFER. KAEXR
FIAAEF- 25 2w (i 50% ), X & &R
ZRFIA83.95% ; MR E, RER. Bin

BWMAHRMT 10%, REHEFHERDE, fEKKE
W25 0, Hedk 2 FOR R IR BEAL =0 R Fr i
WM REI, EREFAKR, HENT] &
FRAE B 7K A 53 B3 (XBB 1 XBS) H B ik 4% IO 35
REEITHEWAREW R, 57T BEKN
65. 14% , MAI[R] SFe 5 T A o BR o 7T 141 24 PO i 245 32
KE, HAEFIFRRE R 2535 H & T/REHE, K
BT 10 #2587 R 2533w T KR .
2.2 RFEMNSEMHERMIGIEHAILE

£ Mt 25 % ( multiphe antibiotic resistance,
MAR) 2 8 B ¥k [F B X5 2 28 DL E W dt i 25 Bt
P M, BRI R 3 28 3 KL 25
BHHEMERRI ZEM k. SRER, ZXHE
PRI XT 10 Fpbo 8 24 [F] B i 25 i ik, (B3R
XF 10 PR 2Y Ry BE BUR R, 0 WA B8
3.17% (9 #k) 5 T &, WK 3 ~4 KHIEZ
) MAR f &, 50 3, 4. 5 KITEAW
MAR # K {8 H L £ DSB (33.33% ). XBB
(22.58% ). XBB(17.74% ); it 6 ~7 K25 HH
BRI & b, AN XBB 43 85 14 53 75 T B = AT i
TR%Y), MEBE. AaBR. FRER. KKE
. ZpiEm. AT RV E. B A,
VU RN 25, JF BIEILERE K MAR (MAR =3) &
TR R4 B KR ) MAR(% 3) o

®2 FHRAENEEERBEERAE(mm) RFHZERR

Tab.2 Bounds for diameter of antimicrobial susceptibility testing of strains using K-B diffusion method

TR B B AR REAR HE/ mm P B4/ mm
& /f}- é\jﬁ% bound for diameter of antimicrobial diameter of antimicrobial circle
iﬁﬁiﬁs 2 oLt::f - susceptibility testing KGR RKE & EaHRRE
serip i 25 R E. coli S. aureus
resistance intermediate sensitive ATCC25922 ATCC25923
#1%5 % (erythromycin) 15 <13 14 ~22 =23 - 22 ~30
HEZE G(penicillin G) 10U <14 =15 - 26 ~37
K% E (kanamycin) 30 <13 14 ~17 =18 17 ~25 19 ~26
&% % ( chloramphenicol) 30 <12 13 ~17 >18 21 ~27 19 ~26
PR K2 Z (gentamicin) 10 <12 13~14 =15 19 ~26 19 ~27
B PriEH(TMP/SMZ)  1.25/23.75 <10 11 ~15 =16 23 ~29 24 ~32
FIHEF: ( rifampin) 5 <16 17 ~19 =20 8 ~ 10 26 ~34
R B (norfloxacin) 10 <12 13 ~16 =17 28 ~35 17 ~28
B35 B (enrofloxacin) 5 <15 16 ~20 =21 - -
JUI 2 ( tetracycline ) 30 <11 12 ~14 =15 18 ~25 24 ~30
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100

O T k3R XBB
20 b B B /ME R R DSB
— L 7 35k ik XBS
8 § 60 =8 O 4 X 325 K 15 DSS
B Z 40 =
"B . L
. : : : £ M :
EM GM TMP/SMZ RIF NOR ENR TE
L E A
antibiotics

B1 B Al B R AR K A S 57 B B i 2 3%
EM. 1% %; P. HHE G; KNA. RIBEHR; CHL QER; CM. KRER; TMP/SMZ ZIr3iiai; RIF. FHEF;
Nor. I ; ENR. BUAWE; TE UFE
Fig. 1 Resistance rate of strains from intestines of abalone and farming water to ten antibiotics
EM. erythromycin; P. penicillin G; KNA. kanamycin; CHL. chloramphenicol; GM. gentamicin; TMP/SMZ. paediatric compound

sulfamethoxazole tablets; RIF. rifampin; Nor. norfloxacin; ENR. enrofloxacin; TE. tetracycline

®3 MHLEREFEKGRFENS EMZTE(MAR)

Tab.3 Multiple antibiotic resistance (MAR) rate of strains from intestines of abalone and farming water %

BRI source of isolates ~ MAR(3) MAR(4) MAR(5) MAR(6) MAR(7) MAR Z1if total of MAR

T {b5%4a M XBB 19.35 22.58 17.74 3.23 3.23 66. 13
HMNAE X F5# 1 DSB 33.33 17.39 1.45 52.17
T k35K AR XBS 27.78 19. 44 9.72 56. 94
A IX FRFH K A DSS 30. 86 12.35 1.23 1.23 45. 68

TE: MAR(3) /R Btkx =XKW Byitk, HARKEHE,

Note: MAR(3)represent strains resisting to three antibiotics and so on.

MART EBCH B E R E RGBS ERR  RAGBIIHCE R S/K AR EARR A 48 MARL, R
B RS TR, RETHREMASNEZX 75 A(XBS), 6 H(DSS), 8 A(DSS), HAtA #H
B MARTEART 0.2, #RZXBATHRZS B MARI 35 T 0.2, &R&HESR 0.41(XBB) (£
YT SUUREARE A SRE AR, MART  4), HR3{EEA 0.28(DSS); mILA I, JHLE
AT 0.2, ARYE 1.4 WMok, WRAMTSE TG MARI S){ELEURE TX BK AT ) MART 31H.,

®4 HHUEREFEKERFHNZSEMHLEY

Tab.4 Multiple antibiotic resistance indexing (MARI) from intestines of abalones and farming water

TR AR 5H 6 A TH 8 H 9H 104 ZEM 2 EIE
source of isolates May June July August September  October average MARI
T 4kF5H XBB 0. 48 0.53 0.38 0.38 0.37 0.38 0.41
SN IX F25H B DSB 0.43 0.39 0.32 0. 30 0.21 0.31 0.32
TJ4k335EK Ik XBS 0.10 0. 40 0.39 0.31 0.31 0.39 0.33

AN IX FRFH K M4 DSS 0.31 0.19 0.32 0.19 0.34 0.33 0.28
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-O--HFEHEEC penicillin G —H— FIRER danamyecin A EREE gentamicin —%—fi| 18 F rifampin
- S 120
gz Sz
ﬁtgwloo- ﬁ§§100
o L N =
=% sof E gz osf
23 ® o
ﬂ: 2 § 4071 EE é & 40
s s T S E
= -2 20 ¢ = % 2 20
- d =g
4 0 ' 1 1 L L i % - 0 1 1 1 1 1 ]
SH 6H 7H 8AH 9A 104 5H 64 7A 8H 984 10H
May Jun. Jul. Aug. Sep. Oct. May Jun. Jul. Aug.  Sep.  Oct.
A A
month month
B2 IHE MHEFRREK A RFRREES H ~10 A 23R sh 21k
Fig.2 Variation of resistant rate of strains from intestines and farming water of H. discus
hannai to 10 antibiotics from May to October
T A, H3EI A
—6— 5 1kiE intestine s DL o
100 | —B—# 7KK farming water

80

60

resistance rate

40 -

ZHEM L 3/%
multiple antibiotic

20F

5H 6 74 8H  9A  10A
May Jun. Jul. Aug.  Sep. Oct.

A

month

B3 ZHEmARESEL
Fig.3 Variation of multiple antibiotic resistance rate of strains
from intestine and farming water of H. discus hannai

in different months

2.3 REEMTWAREN

BEIU 25 FREL R HY 4 PR LA RIT AR AR
A BRR 7E S [R) A 03 B T 25 R e 22 B 25 R AR fb
(E2, F3), AENREEIEER. RIRE
R KRB R IR 1 Tt 24 2 i 2 15 18] B9 2240
HA— @RI B sh AUA ;s AH R R T A T vk e A
IR B A 3t BT 25 AR, 7K fh 1 57 7 B XX 4
FhyLA RO 25 RERARME HBAE 9 A, KIAKE
REARMEN HBTE 6 Ao X K ALIE H 5 KK
WA MAR 284k, R BBt 2k B AL, THAL
W MAR 7 9 A &k, /KIKE MAR 7£ 6 A &
i, SRR VIR R R IR B AR 25 R &t ZFE i 245 K
HA—E M, JFBRIKE 25 R &K & MAR
RAGMEHBIAE 6 H, AL E & A5 #ER 3 4

3 g

3.1 siEEREFEKEFRFEMEESHT

WX IFREMEA T L) IR E IR, £
A5, MHZWFFE SR R 73 AR IR F oG X F 5 T
T AL SR O SR S AR P A1 ) S 55 TR X SRR BT 25
N5 33 25, RRRFFHB 5 AR RRIER
SREHTHARBTL R, KHoRE R HR
Y 15 A 1) 33 A 0T R S 7K A b 40 TR BT 24 1 T
BEXER, XEHT L HFRHE KRR T X i
K, PUHEZY A REAFAEAS XI5 Y, N 24 40 v sl i 25 R
T AT 5% B PR 3 B A0 R AR AR T 25 M BT B, T
H, 24 R RFENETER C WA RHES,
XBB. DSB. XBS. DSS it 25 % 4> %l 2k 67.74% .
79.71% . 81.94% . 83.95% , KA R FHNFE
RGCHMZiRE FHAERFE, XBWEZHM
PR R —5, B 192 ETFHREB R G B
TAREY, DT 25 A 4R 5H & BRI A %
MM EBEE C RIH B EM 25> mire
BRMET RN, BHERCMARER, WAL
H BRI 29 BRIBK S HMIDE (A. hydrophila ) %t
BE 100% 25 . X 5EBEZWTEILEIHRE,
HAEERFEEATEZRHEE .. BAEERE
FIBTER, REFEZRAMTEYNFERAH
}3'&[35]0

TR HH B R X s A T 2 2 W T 24 R AR, BR
T XBB, H &= %X ik ® VY 2 & E 8K
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B13E

(100% ), B iV B 7 XBB H1fif 2§ E &K &
(16.13% ), HANMKTF 10% , X454V TEER 258
F BN B 22 PG B A SR B R AR A A
BHERDEH PN EEENF 13.58% ~
24.19% , BiEVE 2 39.51% ~55.07% ; HE
E 2T R B4 B T BH L R 35 R 4 3R Y K TR i
88 FRINTE X B 1H Vb B T 25 F8 i i 50% , W v il
RN EBEAANE, BEEREWAT, XEF
FE. B ERTE A K BN v R 2 25 ) R
2538, {3 ALEXANDRO #1 JERNIMO'®*! A 34
KF=EFRERE A HE LT ZERNIFE, mR
YA TR I Ak T 10 oA v B R R AR VR B L 2 5
A, BAK ST AT 25 = A, X
WL T BRI 25 BT 2, A —B&
BFIE] S, 7 RT R ZE S8 B 1) PN 7= A T 254
3.2 MIHHESHFEKEIRFAESEMAER
S EMGIEH ST

EA ST R I 7 BEAR RBR 55 9 o A X 8 3k
31 FhPLE 2G2S, RAME WS EMNLE;
Hh ] b 7 8 S04 i 3R TR K AR 53 BS 1 66 BRI B i 2
LT 255 97. 0% , B R-ANFE-E
EHBEEX 25T 93.9% % B ER
BIH LB R AN S EW A R TAKER R H
AT, DU SRFE FR5E b 40 T8 1) 25 T T 24 4 0] i 5
HXE., BEREEMAENER, AR aRIRE
WE SRR, RFEAE T FENZ
HENAGHH G WA HEFRZ A, RAFBHEE
BNy ; WAMGERSY, EAEMPTEZ e
B 2%, T4 F25H 3h Y v] e < 3 MR 55 fim 245 4]
B, FN R ERKE, FREE P ERZ IR 250
&, WA, SREEMGR LA,

AFRIE A E 2 EIN 280 25, #HiHk
R W 2 B 2538 Tk, It BiEE
FEFEW AT 9 FhLL EPUE AN . AR SRR 5
BAHZENAHERARES, RETL) 57
B W TR RN DUBR R 5 52 07 B v W TR 24 28 L 43 2
HAME X FHEG RS, BRiE NS ERAER
Fla& . XRATRESE B FAEXT ST IR X,
T 4SR5 BT E 25 PR B S s, 7EDLA
I R, IR AR LR R T IR, XL
YE ALK AR 7T BB F B K I A B AR S R A

KRUMPERMA /3L 3 MARI & F 0.2, W&
XABMMAELTFIEAEAT, ZREE—ER

JE - REAS I WS RE R AR DU 515 R o IBTST
PRBLT) IR SN FRAE X ) MART 224K
F0.2, UESE T UFRFHINGE P AN R I 25 P 2
SMEMAIIHEANRI . A5, HERRTLZH
TR 245 B8 Y H B AT BB S 7 1% X I8 L BT T 24 75 e B
ERTAHIRZE

B TH AL iE SRR IR IR A S I 25t M B
i 24598 R BRSPS C AL T U255 44 P, 4
W25 PER™ 8, A0SR AN /0 BB 25 19 A 5 0l
A, KSR A R T 25 PR S RSN E . O T 45
Mg IR S AR TR 251, AN UE R BURHR T
HEW2s, EHSTREGEA, MRTTEANRE
. BE kA, WHZERIIFRIEGHER
fh, BRSPS

SE K-
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