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Abstract: In order to assess the antibiotic resistance of Escherichia coli and its transmission
risk in a rice-frog coculture system in Zhejiang Province, this study collected E. coli from
isolated soil, field water, and frog feces from the rice-frog coculture systems in four different
areas of Zhejiang Province. The collected isolates were identified by 16S rRNA sequencing,
while their antibiotic-resistant phenotypes were determined by Kirby-Bauer (K-B) method. PCR
was used to identify the antibiotic-resistant genotypes and integrons, while conjugative transfer
experiments were used to assess resistance transmission characteristics. The results showed a
high prevalence of antibiotic resistance in the 82 strains of E. coli tested, primarily against
tetracycline, sulfisoxazole, amoxicillin, and erythromycin. Most of these strains exhibited
multidrug resistance, with the Fuyang area demonstrating the highest resistance rate compared
to the other three areas. Further PCR analysis identified the sull gene as the most frequently
detected resistance gene (63.41%), followed by blargy, tetA, and tetB. Among the 16 antibiotic
resistance genes (ARGs) detected, the Fuyang isolates consistencly exhibited higher detection
rate of 9 ARGs in comparison to the other regions. Additionally, the integrase gene intll
displayed the highest detection rate, with 14 strains (34.15%) of integrase-positive bacteria
carrying gene cassettes. Four different gene cassette compositions were observed, with
dfrAl-aadAl and dfrAl7-aadA5 being the most common combinations. Conjugative transfer
experiments demonstrated successful transfer of gene cassettes in 4 out of 14 donor bacteria,
with conjugation transfer frequencies ranging from 4.32x107> to 7.13x107*. These findings
revealed the severity of resistance in the Fuyang area among the four regions. Integrons play a
significant role in mediating the resistance to multiple antibiotics in E. coli, facilitating the
potential spread of resistance gene cassettes between different bacteria. Overall, this study
provides valuable insights into the resistance status and transmission characteristics of E. coli in
the rice-frog coculture system in Zhejiang Province, providing a theoretical basis for ensuring
the food safety of rice crops.

Keywords: rice-frog coculture system; Escherichia coli; antibiotic resistance; integrons;
transmission
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HHi A EPUrk 4 1 (antibiotic resistance bacteria,
ARB) fl $T 4= % $t 1% JE [A (antibiotic resistance
genes, ARG H B, 46 KR 2% ARGs {3 F ] #%
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XA g R A B R . I T A2
P TP BT A R 25 DR 4R b e IR R BT
A R 24 P ik S8 00 E AT 5%

K 1% T T (Escherichia coli)j& & 2 19 N &
B MSMEORE, HAZmEE, IFR
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S, DNT S 0 24 PR AL R S 9710, 2
oA A ) 20T A KPR R A Y 2
ARAT HI UG TS 24 55 PR DA T AS T 2 Ak 7 A T 24
PE, KPR F B G1 BOR AL
TR B BTN T o A T REEKE T 25 3L
G R Jeta R ok R, FEAEARH ] SOAS [ R
I T (B) 5 B T AL R T 25 BE Y, X R T
B i 25 AL R A — A R E

KRR E FEREEYZ —, KL
KIPRA TR A R THiAER . ARGs IFF
A BAFFR R, IEAK, BB ek iy 4 FhRg A
ST IR B LA BT N T, Herp DUAR de A %
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FELPRIE P 24 1 RS 24 5 DR 14 20 A1 -5 A5 45 A
N S N TR Y 7 SIS RS e 2
HWE.
ABFFENHTLAE 4 A X A ek 2L SR PR 45
X ES TR, AT HE T ok B R AR DL
FERM TN OL, 355 R SL AR ST LT 25 1k
FeRoram o BIFTTAE AL m] Ny Aot A e At 7 PR B i
GRS BUR . PRALHTAR ZR 24 A A 2 XU
PRACREAAH 0T 1l A8 ek R BELT AR 3R i 24 1k
KA PR BEAE R MR 22 4 it B HA B 3

1 #eE5FiE

1.1 Ry

JK i s 2 T (MH) JE 3R 5 L ORI A
(brain-heart infusion broth, BHI)}5 ##5& . FFREHL
Rk | 2% PR I /K (buffered peptone water,
BPW) 12 [ 355 K3 29 0 A 7 I = BB ol el
A YR R A A s LB B i
BRAEAL TA R T 2580407 0 A BTN BUE D
A R A 5 407 S R 41 DNA PR il $2 1257
£\ 16S rRNA G511 S50xTAE 22 vhifg 4l
HAETAY TREE) RO ARAA; 2xTaq
PCR Master Mix, 10 mg/mL 7R 1k Z % (ethidium
bromide, EB). EfgHiAl DL2000 DNA Marker
¥ B BBI AE iRl A BRA H
1.2 A&
1.2.1 #EmRE

FERCRIE T WL 4 DA R DX i ek 3
FEFPRE AL, FMORRIANEAE . A2y, HR
P R R A T, 2022 4F 11 A
TE 4 DB HIR A e A L T5 KRR L R
fEFEG AL 240 B3, FEME T IR M5 RAE
B AR S 5 20 B TR (28 CO)FE
Farh, FpRAEGS R 18 2900 = I AT KA A
I AT AR TR R — KRS .
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122 KBFESBMEE

KRB SR 2 BPW 1, 37 °Cof%
PETRIGTA 12 h 5, o 4 IR R AE 22 BRI
BIR AR ERIZe, T 37 CCEMREEFRAH N K F*%
18-24 h, PRI BER 5 T AlifbIE TR, A o
BRI R A5 A 16S rRNA P4
RO %S S BEMROAETRA S 30% il
() BHI &, —20 °CIRA7# .
1.2.3 BRI E

K AT T8 25 W SRk PR 2ok 48 7 R
(Kirby-Bauer, K-B)i#F1 7l , #E4E 9 K 16 Fif
PiAEE, WIS M (amoxicilling AMX), £Z
1% Fd (meropenem, MEM) ., V% 5 R (imipenem,
IPM) . 4% 7 & (streptomycin, S). K K% &
(gentamicin, GM) . FH[%; & (kanamycin, K). ¥
CcIp)y . Bin v &
(enrofloxacin, ENR) ., fiff Jii 5 K& (sulfisoxazole,
SIZ). % J7 % B (trimethoprim-sulfamethoxazole,
SXT). % % % (chloramphenicol, C). PU¥f &
(tetracycline, TE) . KA 2 (minocycline, MI), £
i & B (polymyxin B, PB). #§%: % (fosfomycin,
FOS)FIZL % & (erythromycin, E), HREFAA K
& MH Wi+ F 37 °C. 200 r/min 5c0F F 553
ZE K ODgoo=0.6 Zr 41, HX 100 pL ISR
AifE MH Bk b, ISR 25 4t
T MH AR BT 25 A0 PR T 37 °C
TR B IR R FE 16-18 h, RSP 259
P A KN, 2 B8 [ R S e = AR AL 22 B
%> (Clinical Laboratory Standardization Committee,
CLSDARHESEAT45 S H) e A 4210 (3% 1),
1.2.4 THAEREKRESFH PCR AN

SR 1 28k 24 1 I 25 R FF T DNA, SR
PCR JriEKeill 16 Firf 253N F1 3 2% 5 il 5k
R, JF X8 & Tl PV T AR A T2 & 1 IR L
YIS0, IWFESINE 2, #4 H PCR

W ¥ A (ciprofloxacin,

&: 010-64807509

F1 AYLEF ERE

Table 1 Criteria for drug susceptibility test
Antibiotics Drug contents Diameter of bacteriostatic
(ng) circle (mm)
R I S

AMX 10 <13 14-16 >17
MEM 10 <13 14-15 >16
IPM 10 <19 20-22 >23
S 10 <11 12-14 >15
GM 10 <12 13-14 >15
K 30 <14 15-16 >17
CIP 5 <15 1620 >21
ENR 10 <14 15-19 >20
S1Z 300 <12 13-16 >17
SXT 250 <10 11-13 >14
C 30 <12 13-17 >18
TE 30 <11 12-14 >15
MI 30 <10 11-13 >14
PB 300 <8 9-10 >11
FOS 200 <12 13-15 >16
E 15 <12 13-23 >24

R: Resistant; I: Intermediary; S: Sensitive.

PIGRAY GG, B BN 1 2550 B RE ik
F A TR A B JI R T — ARy, D
g5 2 BLAST HXF R #E17 ~ — 24T

PyafAF . 2x Tag PCR Master Mix 25 pL |
ddH,0 19 pL. F##5147(10 pmol/L) 0.5 uL. T
5147 (10 pmol/L) 0.5 pL FIFAR DNA S uL; 4"
BEFRFE K. 95 °CHIUZEME 5 min; 95 °CAEME 30 s,
SRS IR KR 45-60 °C 40 s, 72 °CHEfH
40's, 30 PMEF; 72 CCHRZAIEM 5 min,
12,5 KBTEMALER

R T VEH I 2 R R A A AE T AT A R
FUR R AR RE ), BT RR S
FER &R RS BHATE, E. coli EC600 1
FSARTE, MUK THUER L, K 14 fk
oA R & AT M Z AR T E. coli EC600 43
SIRIZE T4 100 png/mL 425 25 100 pg/mL
FIAEF-1 BHI Utk A, it fs 21U EsE & R
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x2 KARFASY
Table 2 Primers used in this study

Category Gene name Primer sequence (5'—3") Product size (bp)
B-lactams blarey F: CTCACCCAGAAACGCTGGTG 569
R: ATCCGCCTCCATCCAGTCTA
blacrx.m F: ATGTGCAGTACCAGTAAAGT 593
R: TGGGTRAAGTARGTCACCAGAA
blaxpm F: GGTTTGGCGATCTGGTTTTC 621
R: CGGAATGGCTCATCACGATC
blagp F: GGAATAGAGTGGCTTAAYTCTC 232
R: AAAACAACCACC
blapxa-23 F: GATCGGATTGGAGAACCAGA 501
R: ATTTCTGACCGCATTTCCAT
Aminoglycosides aac(6')-1b-cr F: TTGGAAGCGGGGACGGAM 260
R: ACACGGCTGGACCATA
aphA6 F: ATACAGAGACCACCATACAGT 235
R: GGACAATCAATAATAGCAAT
Quinolones gnrA F: CAGCAAGAGGATTTCTCACG 630
R: AATCCGGCAGCACTATTACTC
gnrB F: GGCTGTCAGTTCTATGATCG 488
R: SAKCAACGATGCCTGGTAG
aqnrS F: GCAAGTTCATTGAACAGGGT 428
R: TCTAAACCGTCGAGTTCGGCG
Sulfonamides sull F: TCATCTGCCAAACTCGTCGTTA 105
R: GTCAAAGAACGCCGCAATGT
sul2 F: CAGCGCTATGCGCTCAAG 129
R: ATCCCGCTGCGCTGAGT
Tetracyclines tetA F: GCTACATCCTGCTTGCCTTC 210
R: CATAGATCGCCGTGAAGAGG
tetB F: TTGGTTAGGGGCAAGTTTTG 659
R: GTAATGGGCCAATAACACCG
Amide alcohols cmlA F: TAGGAAGCATCGGAACGTTGAT 665
R: CAGACCGAGCACGACTGTTG
floR F: ATTGTCTTCACGGTGTCCGTTA 962
R: CCGCGATGTCGTCGAACT
Integron intl1 F: GGCTTCGTGATGCCTGCTT 149
R: CATTCCTGGCCGTGGTTCT
intl2 F: CACGGATATGCGACAAAAAGGT 789
R: GTAGCAAACGAGTGACGAAATG
intl3 F: GCCTCCGGCAGCGACTTTCAG 980
R: ACGGATCTGCCAAACCTGACT

PrEdR B4 K BHA R MAERIE itk b SRR, R AR P A BRI AR
HERMZEREHITE SR RBER . A ZEREMES T2t

100 pg/mL BEEEE N 100 pg/mL FIFEERXGTE 1.3 BB SR

Me Bk G 7, SRR RBECE, FHxt iz | SPSS 22.0 X525 B s b AT 51T b
PHATSEE . A THIAEG R G T 25 5ok Mt 25 Jfi@ad Origin 8.0 47/ ¥4k .
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2 EREGHN

2.1 FEEHFINEPABTENIBINEE

DU X CRAE ) 240 RE S 2 s 5 5
16S rRNA %78 J5 , 40 #1558 82 PRKMAHTIA,
IYEEN 34.17%, W13 3 PR, KK,
4 A Hb DX KT B 4 25 238 DA BRI Ry
(40.00%) . 1%(38.33%). IIfiZ¢(31.67%)F1 & BH
(26.67%) . HEFEARRIRE , 4 E 0 RKE
FERA B 50%M B K> 25 H 28N, 4 4
Hby DX SEAEAE A 23 2 3 T A K, =
HE TR A A B A F] 60.00%. 4 HEIX
Ve B A3 B R AH A K, AT 25.00%-40.00%
Z I8 XA 12 ¥Rk @ HEIKEE, Hd & X
e e 77 B 5 Ml P R KRR S ANAT B 1 BRR
FFH -
22 HEMMAREGNER

H4lE CLSI-2020 il i 3¢ T AR 4 /A 2
ORI ) RS FUEST SN, X 82 HR KT
BRI 0 15 M 1 24 SR 0 &5 SR R A R (2 Bt 58
AL 1), il 2 s, TLIE 82 R4
PRXT 16 Pt A 2R S 3 AS [R] A 245185 00 . Herp
i 24 8 f v AR DO R 3R, I 22 0 8 ok ) T 24 ¢
8 94.74%, IR EVEE 5 ER(87.50%) .
B4y B IR (78.26%) F1 & BH 4> B 1R (68.75%) - BRI
ZAN, A4 b DK G AR AT it g S A | i 5
PUMRFNZL A R R S T 25, K& A Tif 24 5%

#3 KBHESBHER

Table 3 Isolation of Escherichia coli

Region Isolation rate Total (%)
Faeces (%) Soil (%) Water (%)

Chun’an 55.00 (11/20)40.00 (8/20) 25.00 (5/20) 40.00 (24/60)

Fuyang 45.00 (9/20) 30.00 (6/20) 5.00 (1/20) 26.67 (16/60)

Jiande  60.00 (12/20)40.00 (8/20) 15.00 (3/20) 38.33 (23/60)

Lin’an ~ 55.00 (11/20)25.00 (5/20) 15.00 (3/20) 31.67 (19/60)

Total 53.75 (43/80)33.75 (27/80) 15.00 (12/80) 34.17 (82/240)

&: 010-64807509

1 K-B 8K 45 R
Figure 1 Example of K-B susceptibility test results.

FE 60%LA b, & BH A3 B X BT 5 bR g i 2 2%
FZ2IRE]T 100%. 82 FRAWHFF IR 43 2 bk X e
WS HTAE AN 25 R, XN TR
i 25235950 0, HAL 1 AR 24 o 280k % Bk
VRN HHXORF , i 24515 (5™ 5 1 2
AT E Ak, JLXTRIBEPEAR . WS R . R
R.RRER. FIER. EEl . 2%
B R B. KIEHR ML R 25 R 5 T H
il 3 NI Ar B bR, I ELEME—K H X LT
ST 24 (0 BRI R o T 1 00 o G 110 2 R A0 B
B 17X EEE R I 2 R R m A, HRPUAERM
i 25 AT HAb X, I HXTRKEZR. k
WEE. FNVE . BigE . ZFHEZBM
KA R T 255358 0,

PE—2 5301 4 A HLIX KA B o s ik ) 22
HM RO, FTA W 25 EHOSE 1-11 R
Z I, Qi 3 Fin, 4 ASH X AR SR IR oy
PRI 25 A E AR T AE 3-7 R ZIH], ik
50%LA I o VELE | E PR AR X A B kR i 2
My 25T (3—11 R)LL A 73 i3k 3] T 75.00% .87.50%
T 65.12%. AN & B U 1) e 22 43 B ok 22 T Tt
iGN 57.89%, ARKBL 8-11 R [ T 245
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Figure 2 Antibiotic resistance rate of Escherichia coli. AMX: Amoxicillin, MEM: Meropenem; IPM: Imipenem;
S: Streptomycin; GM: Gentamicin; K: Kanamycin; CIP: Ciprofloxacin; ENR: Enrofloxacin; SIZ: Sulfaisoxazole;
SXT: Trimethoprim-sulfamethoxazole; C: Chloramphenicol; TE: Tetracycline; MI: Minocycline; PB: Polymyxin

B; FOS: Fosfomycin; E: Erythromycin.
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Figure 3 Comparison of multi-resistance of

Escherichia coli in four regions.
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PRVE o T & PH A B AR A 35.70% R BN R ™
H 8-11 R 2, HAUH 2 BRI Jyif 245 F5 i
BERH 1-2 R,
2.3 MHEEBGNER

4 A1l IX Fep ek SR PR A 245 B 1Y 82 Bk K
FART R H 16 B 24 3 B A G H R an ¢ 4 iR o
SCEREAE T 5 Fh B-IN RSS2 2, b AG
HR RS2 blarem, 22T 58.54%. Hik
& blap . blacrxm A1 blanpw, K H R 551 R
24.39%. 19.51%F1 13.41%., M{LH 3 tk K
R K A blaoxa.aze. 248 M1 2 25 3L X
aac(6')-1b-cr Fll aphA6 Ay H K451k 23.17%
1 17.07%. MEVEEAZETN 25 5L, gnrA BA H
KU BT gnrB F1 gnrS, A3 T 28.05%, il
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T4 MEFEMHEEERREHE
Table 4 Detection rate of antibiotic resistance
genes

Detection rate
%)

Types of antibiotics  Resistance genes

B-lactams blargm 58.54 (48/82)
blacrx.m 19.51 (16/82)
blaxpm 13.41 (11/82)
blape 24.39 (20/82)
blagxa .23 3.66 (3/82)
Aminoglycosides aac(6)-1b-cr 23.17 (19/82)
aphA6 17.07 (14/82)
Quinolones qnrA 28.05 (23/82)
qnrB 19.51 (16/82)
gnrS 15.85 (13/82)
Sulfonamides sull 63.41 (52/82)
sul2 12.20 (10/82)
Tetracyclines tetA 39.02 (32/82)
tetB 31.71 (26/82)
Amide alcohols cmlA 12.20 (10/82)
floR 28.05 (23/82)
i Chun’an
Fuyang
- Jiande
80 - E D Lin’an
5
3 60 £
g
5] L
E’ 40 -
20
0
S

B4 WZHERE XL

JE TR 25 B R sul 1 ARG i 802 16 Fiifit 24 5L ] vh
e, A 63.41%, M5 HFEZEN sul2 {LE
10 BRI H B PGt o B AG: 3 1) PR h DU PR R 2K
it 25 3L tetA 1 tetB A 2 0] 4k T[] — 7K,
351N 39.02%F0 31.71%. Pk 2 BE 2k it 24 3L K 1
K R A RS, eml A il floR 948 543 51
12.20%7F1 28.05%.

2P DI LT 2 B R R A H 23R (1R 4),
MR LR AT, B-IN e 2R T 24 6 D5 blagey 1
TR e ST 24 6 19 sull 7E V48 . & PRAINIG 4 — b
ARSI R, =2 AR HZEA R,
HARO R = T 275 . cml A Fl blawpy 7EVE % i
I 22 RS ) AR AL T AR K-, #F B B A
T & FH . blaoxaos (AEEL FUE FHPTHLAS H o 78
6 HY Y 16 i 25 L PR ep s BH 2 B AR 9
2 EL DR R T A X, e AT 4 2
blargym. blanpm. blaoxa.2z. gnrB. gnrS. sull,

Antibiotics

Figure 4 Regional comparison of antibiotic resistance genes.
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sul2, tetB Fl cmlA. ] UL FH X R S Ao A
HiL AT 2545 AR Hb T HoAth = ™, AR 24 5L
KRR, M X KA R A 8 A
T 245 55 DR G A T oAt X, T 21 DU e
FHAth = bR ALY
24 BEFRXEMHIHER

XF 4 A~ X 5 B A5 5 1Y 82 MR KM A B 1Y 4%
G HEELR AT PCR P A, A g5 SR aniE 5
FiR. 82 BRRMAFTH T Bk, 1 G
DA intl 1 FITIE B4 Bl L [H) intl 2 A G H 2840 )
37.80% (31/82)F1 12.20% (10/82), intl1 7E %
SrEMRTR R R, 8E 47.37%. HUORE
. E BRI 41.67%. 37.50%H1 26.09%.
FHECT R, intl2 fke 28R, SRR 20%,
VL BH SR AING 2 A R A B R 16.67%
12.50% .. 13.04%7F1 5.26% ., AXAE A I 22 5 H
S3Ee 1 BREEH IR G AL intl 3 1 KA
FR . DL EBdER, REeEILR s
TRBFERE | BEGT EHREENE, B
AAEH XA, Hofth 3 Hu3A E8 5 it 24 1R A H T
IHET 1 AU TS AL A intl 1 AL 5
THRAMIER intl2, xR 25 05 ] e A e 2
Pl & F 451

x5 KUHEESTEREZMREHER

X} LA B A Tl BH 1 3 B Bk AT A AR XS
G PCR Y3, XT38 7=y A 700 5 43 #
GATEERANTR 5 PR, ARSI A il BH
AL 14 BRI (34.15%) 7 JE 8 £, Hir 12 £k
R 4 A 1 A BN G741 (dfr Al-aadAl
aadB-aadAl-cmlA6 . dfrAl7-aadA5 F1 aadAl-
aadA22-aadA23), 2 tik i 1 RIS 5L
&% 5] (dfr Al-sat2-aadAl), 43 B4 G B4R
WE(dfr AL I dfr AL7) . & b 25 (aadAL ., aadB,
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Figure 5 Regional comparison of integrons.

Table 5 Detection of Escherichia coli integron gene cassettes

Gene cassettes Type

Number of bacteria (%) Origin of bacteria

Type I integron

dfrAl-aadAl Trimethoprim-aminoglycosides

aadB-aadAl-cmlA6

dfrAl17-aadA5 Trimethoprim-aminoglycosides

aadAl-aadA22-aadA23
Type I integron
dfrAl-sat2-aadAl

Aminoglycosides

Aminoglycosides-chloramphenicols

Trimethoprim-streptomycin-aminoglycosides

4/14 (28.57) Lin’an
Fuyang
3/14 (21.43) Fuyang
Jiande
4/14 (28.57) Fuyang
Jiande
Lin’an
1/14 (7.14) Chun’an
2/14 (14.29) Chun’an
Fuyang

http://journals.im.ac.cn/cjben
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aadA22 1 aadA23) . 5 %5 3= (cml AB) Fll 5 %5 3 (sat2)
FAT 2, e 2 DA AR e A A
5T 25 PRy dfr A Tl aadA Z5TH 25 2 K 3
25 KBATFEMAMLES
Uk a BT, 14 BRI I 41
FE G BT ¥ RE R R R PR B A K,
FEFIE PR B A4 E. coli EC600 TE%E
BRPUENR EAER, ERE R EAEKR
17 (B 6)e X% 14 RRALKR B ET T3 6 F Tk 2
SRS, I it PCR 970934 T # 4 Tilf

A

Eo6 ZAERAEFNBEMMETRLEKAFE
IR L i ik 3% S F(B)

Figure 6 The recipient strain grow on the rifampicin-
resistant plate (A) and the transconjugant is
screened on the double antibiotic plate (B).
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BN, GERANEE 6 iR, 14 BROUAR T, 4 4 Bk
AR, A M 28.57%. AR
KI5 & FHAT BIVE FY 23019, 7 7.13x1077,
AR IR 2247 B Rk LA23078 18 3.68x107°, 4 Fk
A FIHUGINE] 1 A A AN intl1,
HA 3 BREA T AER IR A i R Bs i Aar ]
BRI & dfrAl-aadAl F1 dfrAl7-aadAS5, X iji ]
PRI R GBS R A T KR

XA R TG AT 1 3R G N AR &R
()25 ) BRI, R 45 R WL 7. 2 MRS
T 1T 24 2 B 5 LA 0 SR D AR AT, St
ARG AH I B A 2 i 25 P R B — 3, X Uk
G MIAR A ZIKHZ G, g T
AT REREER . HERIEMEER R AT
P, MAHEAHBIE, FY23019-EC600 {4} FH

*6 EETHPCRETHESEBIME
Table 6 PCR identification and conjugation transfer
frequency of transconjugants

Bacteria Integron Gene cassettes Conjugation
transfer
frequency

LA23078-EC600 intll dirAl-aadAl  3.68x107°

FY23046-EC600 intl1 dfrAl-aadAl  5.09x107*

FY23019-EC600 intl1 dfrAl7-aadA5 7.13x107*
ID23072-EC600 intl1 - 4.32x107°

RT ESEBAIEMAYERME
Table 7 Antibiotic sensitivity before and after
conjugation transfer

Bacteria MIC (mg/mL)/Antibiotic sensitivity
Gentamicin  Trimethoprim Streptomycin

LA23078 >16/R >16/R >64/R
LA23078-EC600 >16/R >16/R >64/R
FY23046 >16/R >16/R >64/R
FY23046-EC600 >16/R >16/R >64/R
FY23019 >16/R >16/R >64/R
FY23019-EC600 <1/S >16/R <1/8

EC600 <1/S <1/S <2/S

R: Resistant; S: Sensitive.
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