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EB R G2 B AR AT R 25 Bk 0 447
KRY B AEX SRE SEEc

(PREFHFRLEHNERREH, =)

RRER RIS BAEariT, BRSRIAELE N .. MiEFEE., B/hgEkE (MIC)
W5z, MEE—XKFHGEOTIRENEERT D EEN 7 T E5EET 79T 24, HiaiT
Mg BRAEARRIE, IEZETHE OH &, # MIC BT SR SR, Sl ix b
PRI, B 5 FRREEBE (PG, >500mg/ml), EXHFFEER (Aps >5000g/ml),
SAEBE (Cry Lopg/ml), LIEEHE (Er, >500ng/ml), FBE (Cm, 250u/ml), BDE
(8m, >3500ps/ml), -RIB/E (Km, >500ug/ml) FPUIFRE (Tc, >500ug/ml) 8 friid %,
T 2 88k, % 6 Bgjis MIC SH4HZ28E, HX Km § Cz i MIC 4481 sug/ml [
1pg/ml, Bt B EELIAS, IEPAX R 2 RE N E ST —130kb f1 K p139 o AW
AERERPT 12tk g0 R p121 b, Bk SMi8? (U35 FFREE p139 BRI, TMERH T
EHEERE, MHIBZNAELOWEYE (6dee/ml), THEPRG p121 Rt HRA p13 0
Biir/b 18Kb, A Km F Cz ARG EARE. S r139 ik pl2l AL FRS
EcoRlL Jp Hend U1 P )RR YD, IESS S 10048 A R0 i By R HERAS. B EcoRI Y40 p121 th
24Kb FBAFETET p139 th,ifn p139 theg 3.5, 12.5 J& 26kb {0 Y, B4 p121 g 24%b |-
B A TIT Km J2 Cf ZHE 18kb, FERE 24 E. coRl ) Ho Dl RERBAERADR
HAEE. NEEFAKDRER o139 ik, G LA MR 1kb,

XA B HEDTIRE; R-IREE Bt & B i

AT 10 43K, MR TR d e Ak
Mot ERBebh e, EaErb e AL (b
EE MEEDHRWE S, M3t —F
THREGHBART, DEXEFETER
AANYIE U EI BN T IR R IRA A2
FIRIES T BRI R, REX/DNRELE
MHFER B BRI AR & B RE R B,
Kopecko™ 15 tH fif #5 AL (£ BUR BRI HEAT
WERRE AT EN S, X R
W . DNA FERIRY G st & i & 4 R
IEFSIEHPES, NHHmEZ R R
WE RN TR T B XERE
ERITEXEMER, AXRARNRE
A3ET R BEITE S5 BT B R — P R TBR
1984 42 3 AM—REAGHWITRE (5.

typhimurium, SM) FHREIRATH, 5B
BABRAT dikr R A T IS, AR
BAF T,

AR Ao

(—) BRHRIKE(H 1)

RIS ER FHEGb 8 5. ayplimuriam WAt ek &
1984 4 3 BEMEYIEH, LB, SRR
4 IR BRI R R AR G 4r B Ay 23 A gifkch
EERH P, KB EERERET (100 ce/ml) ¥
R, BN E ARSI E B R T

EORRETROZRE I KIS (B coli)

AT 1986 49 F 26 &5,

AXFRPEREREYEBRERS TR by
5T s

* EREPHERAL.
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Tabie 1 Bacterial strains and characters
Wiap Strain ¥ H Character Hia Date
S. typhimurinm 464 clinic isolate {rom Stool 9. Mar. 1984
S. tvphimurinm 158 clinic isolate from Sputum 3. Mar. 1984
S. rvphimurium 460 clinic isolate from Biood 1. Mar. 1984
S. tvphimarium 439 clinic isolate from Blood 3. Mar, 31023
S. typhimurfum 463 clinie isolate from Stool 7. Mar. 1984
8. typhimurium 489 clinic isolate from Bleod 19. Mar. 1984
S. typhimurium 465 clinic isolate from Stool 8. Mar. 1984
E. coli K12 JP985 Prototroph, Rif
K. pneumoniae 44 Clin. Isolate, Rif
5. marcescens 46 Clin. Isolate, Rif
E. clowcae 47 Clin. lsolate, Rif
E. colr V517 PVAS517A-pVASITH, Clin. Isolate, M. W. standard
E. zcli HB101 Plasmids none, recipient
B, coli R27 Te, M. W. standard, 170kb-plasmid

K12 JP995, P EE FARAPBETLER. HE
ZREFMREENIKE (K. poewmoniac) 44,
WP EIRE (5 marcescens) 46, TN BT
B (E cloacas) 47, X A Ak DNA |
PR

JEAL F Bk o BT AR BB R 9 E. coli
VS17, R 8 AL, AT ROMER A 54.2,
7e3, 5.6, 5.2, 3.9, 3.0, 2,7 F12.1kb, B—#i
AEL A E. coli R27, EHEFE—170kb R, ¥
{hﬁg&@?}:ﬂﬂg%{*gﬁﬂj E. col: HB!OID

(Z) ERgnhE:

EEERAMEREARD, 1 Rk R
o 37°C K53t 4—6 /NN, JB 5 Qe sririk 5l

HR. MEFSIERBAHRIELXSEE

BEmHEMARTHEN Y IRERE T Mg e
BERrRERERL,

(2) ®NPEREME

BRUMMEE R (MIC) REAMBHEAR™, &H
HIMERNERRE (Cm), BEBE (P, EX5E
# (Ap), HHIRE (Te), LMW (C2), R IRBE
(Km), KREH (Cm), BB X (Cm), EHIP
FBE(Tm), THFB (A, qB¥E (B BFH
R (Rit),

(00 Bk DNA phil i &L 308e &

% R B Takahashi J} Nagane ey

BT, AR E T %, BEEK D NaOH B
LR BEIL 4 0. 15mol /1. 7 FABR Btk 1N LR EcoRt
R Hindll $97 gy ch RHHRIE B A BRI E 225
AR AT RBIA, BYREOT=
MO8 BBk, HaTREACEDNE SR
R0 e 2 bk ST SR AT DNA, SEA LB RNA, &
B FRRAS, AEREHERTE A RS
i 2N

(R) RMBERELE

i HEFT BR UL R JP99S SR KA BIRRE
BHRAEZLH, 35C8H 6 A, ESHAmRT
ZZWHR(BHP S 0.05% HlgR), 377C
¥, % 4 R 16 AREHBHE S Rit(100ug/ml)
B Cm (8pg/ml) gyEFMME bk, 37CHEH 18
AN 2R TR S TR 4 & F IR

730 RO L

FREEKE ODean 0.2 I, HAIHE
(AR T B D AR B 7, 3 P 0. 1mol /L CacCl,
—¥, B BT 4 0.1mol/L CaCl, 7 0.05mol /L
MgCl, gy, hBAFEAY /4.7 Bk 20
AR TEE LR, EETERR /4
f0.1mol/L CaCly th, SRR Y RI A,
B—E BAER DNA 50.3m RS EBERA, %
AhE 20 sr5h, o FE DNA BHETR, BA
TER% 0.1mol/L CaCl, 85, L2 RIG
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HRYSE: ERARGESIIRSERTHRHEBRRAGTH 137

42C F& 5 6k, UHBRMARMLEARG (&
0.29 EESDRE, B37C T 90 rfhEEk, &
FEORRBE.HEEET 0.20l RHFLRE
SEKmg CnHF M E, 2426 PN 023 370
PR B LR AL T .

(£) &k

Bl 6.7% 3i2%% TBE 47 (89mmol/L Tris,
g.9mmol /L ks, 2.5mmol/L BDTA, pH 8.0),
FEK Rk TBE ik, 40p! FRARELL topt
RERGRR , REHATLRBETEKE K, 90V,4
SREERAZ R (1ee/ml) quEs{s 15 5§,
EIMT T M.

£ R 5t

(=) £HBREDERNER

i WITHRIGIS R A LR BB RS 5
MG NPT ER, mMERA
QMHi, Bl S. typhimuriumg

(=) REZRPNERENE

FEREAREY EEE S, typhimuri-
um B ZEMEAR(F 2), MEATBER
MIC IS JP995 ALLAIHAWA: #
—# G SM460 ., SM463, SM465, SM459.,

¥ ATHERERHEMTE

1ahle 2 The sensituvity patters of epidemic and mutant strains

BEE Stramn Ap Ak Er | Cm ;| Gm Km | Pc St Cz Tm I'c Rif
. e —
SM4606, SMI63., SM46S = = oy v '

SA{459, SMds0 ;l>700 2 500 ) 250 B o= 50U =500 | =500 | 16 q > 500 <1

! _— e — - m—

SM464, SMI58 =500 ? |>s500 | 250 | 8 8 =500 | 250 1 7 50| <1
SM489 mutant 4 z 53 3 3 8 4 4 2 2 & <1

B, eol: K12 11°995 4 2 16 2 I- i- Ia i- I- 1- 2 500

SM489 FL¥%K, it 8 FRHLEEE: Ap.Er.Cm.
Km, Pc, Sm, Cz 1 Tc, 4 SM464
R SM458 Fikk, WAHBSHE—AEUE
Km MIC fE 4% 8pg/ml, H—HX
>500ug/ml; Cz MIC 728 —#H ) 1ug/
ml, B —#% 16ag/ml, SM489 FkiEm
E—t% 16pug/ml, SM489 ¥iik {0
BomAERE, WAEERETREENS
WKL, A— M SERMBAKREERY &
Fhi o 2 Rk, (Uit Er(MIC 63 ug/ml),
(=) AREkER
REUETRERN B SR LE
I, BRENASFRITALZREILAE L 21,
FERTHREERKS S &S MEFER
RLESTRABIESS, 102, 69,4270
3.0kb, {Hf SM489 ZFHE#ER/D pl39 Kk

B, SM464 B SM4s8 W RBILHE MR
FEH p139 BRIRE /AR pl21, X5
b MIC R EMRBET ¥, Gk
TLLFH NG SM4B9 ERHKERT — 4
ZER A TR pi39, SIEEKREETRE
S ZGE, SM464 & SM458 pyREALLL
B AvkrBE TR AN 18Kb, Bk dd
TR, A TIERXEANKRNR—
HBEAERETERA—, FEEILKR
PEBELRNZER, AU ESH
BHTRAT,

(W) R-FEREeEBAR

LR S. typhimurium ST 1E 20
itk , B E. coli K12 JP995, K. preumo-

nige 44, S. marcescens 46 } E. cloacac

47 e, D IR RIRE FRE
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2 m 2 R 28 %

B RERPITRERTRAY DNA &kRIE
Fig. 1 Agarose electrophoresis patiern of
plasmids in S. typhimurium epidemic strains
8. E. coli V517

‘b, §M489 139, 88, 10.2, 6.9, 4.2, 3.0kb
€. SM489 mutant 88, 10.2, 6.9, 4.2, 3.0
-d. SM465 139, 88, 10.2, 6.9, 4.2, 3.0
€. SM464 121, 88, 10.2, 6.9, 4.2, 3.0
£. SM463 139, 88, 10.2, 6.9, 4.2, 3.0
g. SM460 139, 88, 10.2, 6.9, 4.2, 3.0
b, SM459 139, 88, 10.2, 6.9, 4.2, 3.0

i. SM458 121, 88, 10.2, 6.9, 4.2, 3.0

W FEE R, TR 25 BN 55 B8 2 R R 2D,
HE " TRLA D TR 25 B R AR BB &5 7
Bk | ‘

(Z) R-BRAMLRR

PEEL SM460, SM463 K SM464 =
MR 5% A5 HBL0L 3174 (b,
HAE& Km @& Cm R3S FILERE, B
i SM460 K. SM463 BIRRRUBIRISE 16 1y
BETH Km &5 Cm §y HB101-p139 %%
Fo M SM464 MREVITRIHE: L H153 m
Cm ffJ HB101-pl21 f%&ibT (& 2),

(R) HALFHEGYBE SR

B F HBl01-pi39/SM460, HBI0L-
pl39/SM463 F HBI01-pl21/SM464 =
AEALT R R IRBUHBA KRR, R
3 EcoRI } Hindlll FEgY], F§§EId %3S

B2 HREmITHREEIY B coli HBIOL

&R DNA _
Fig. 2 Comparison of R-plasmid DNA in

epidemic strains with thier transformants
from E. coli HB101
a. HB10! before transformation b. SM460
¢. Transformant HB101-p139/5M460 selecred
by Km d. Transformant HB101-p139,/SM460
selected by Cm  e. SM463 f. Transformant
HB101-p139/5SM463 selected by Km g. Tra-
nsformant HB101-p139/5SM463 sclested by
Cm h. 5M464 i. Transformant HB#01-p139/
§M464 sclected only by Cm . B. colf V517
& R27 plasmids as a marker

A3, HERRAHEEL R EE,
E=AMKARY S FSREREZ2H
%/ DNA 7, BIXESFEIER. 947
EcoRI YH EX, B H pl21/SM464 & 24Kb
F B, pl39/SM460 J% pl39/SM463 /D>
AL 26, 12.6 B 3.5kb =B,
W= BRI 42.1kb, 5 24kb =
FEZEHN 18kb,  REGUIHT M=K 4>
F &7 EIRA 18kb, SEEEIEH B E
HRE®, 2% Hiadlll YIR9H BE 4,
BILHI 4 p121 s 24kb FrEE(FE 4-A),
AT —A 18kb; X HLiEE & EcoRI
HWE 24, WRERT 3 M B ——
26, 12.6 } 3.5kb f §& (/A 4-B, C, D), i
WHEAM 18kb B i 5 Km H%: R 4 13 15
Czo BATEMBRPRBX=1ME, &
AR, 1E E. coli FIKLUEFE
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B3 J EcoRl B Hindll} RL)ERY p139
R pl2l [k DNA 5
Fig. 3 Restriction endonuclease-cleft finge-
aprint in pl39 and pl2l from transformants
by EcoRI and Hindlll

c d
kb —B—aA

Pl

|

I
e
-

A1 {ll

|
I
I

100

LT
LT
LT

5.0
40

|
I
I
I

|
LT

|
L

LS5

B3 HREE

Hlustration of fig. 3
s. Lambda DNA cleft by EcoRI as a marker
b. p139/SM463 clcft by EcoRI
<. p139/5M460 cleft by EcoRl
4. pl21/5M464 cleft by EcoRI
e pl39/5M463 cleft by Hindlil
f. p139/SM46¢ cleft by HindIll
g pl21/SM464 cleft by Hindlll

#BEd A,B,C, DHIE 4 i) A,B,C, D,
The A, B,C, D here are the same A,B, C,
D in fig. 4.

fIRE HERNRITRRE T

B BT S R TR 2 R R A 159
= —
T Aleakb) g
il i X(18kb)
(35izb)
2 g5 =2
X

P4 RAE 24kb KB F—HE MRS
Fig. 4 A possible evolution emerged on
24kb fragment
A. 3B pl2]l g 24kb Fr & Fragment from 24kb in
pl2l X. SMA460 J SM463 ¥y p139 FRK LIRS
—BYEF| A piece of sequence emerged on pl3)d
in SM460 and SM463 B. &34 A R34 X Parcial
A and parcial X C. X k&% 3.5kbfy EcoRl Mg
5B 3.5kb EcoRl-cleft fragment on X D. #
A AR 4+ X Parcial A and parcial X
The A,B,C,D here are the samec A,8,C,D
in illustration Fig. 3

#t 4 3 BT QL E) pl39/SM463 5
pl39/SM460 fy EcoRl EYIFEXHE /N
AE, BIE 22kb RSB T/AER 23kb
BB, 23/ 1kb,

ERERNRETITIRT BN =&,
HMARENS TR AEN B, B&E
Kopecko™, Nies'! F1 Shlaes™ 3 # dhi¥f
MRIE R XA S, AP HIA Km,
Cz18kb Tl g B BT ERTEEPRAE
Tk EAR pl121, HAERER pI21 ER
iRt 7 S A 18kb % B T 1 & AR
pl39,

EW S. typhimurium 2R 1—3 4
bide &, ASChEfTekm 78 MeE,
XEH/DRE, WA Richards® FriRERN
e, EERREERNIGT IEPMRE
ANBERANEEREPRENX-ZEH
25k,

2 B X B
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MOLECULAR ANALYSIS OF R-PLASMIDS HARBURING
IN SALMONELLA TYPHIMURIUM EPIDEMICS
IN HOSPITAL

Chen Minjun Ren Meina

Lin Xiachui Neu Xiaohong

Feng Zhehe*

(Beking Union Medical College Hospital, Chinese Aciicemy of Medical sciences, Beijing)

Our perpose in the present
to analyse the R-plasmids and their fragme-

report was

nts harburing in Salmonella typhimurinm
epidemics in-hospital to find their melecular
differensg&.}/g sirains were randumly studi-
ed from 23 wild epidemics of . typhimuri-
um. They were identical in biochemical pat-
tern, their serotype are O.Hi. According to
MIC results and plasmid fingerprints, the 7
strains were arranged into two groups: The
first group of 35 strains resistant to penicillin
(Pc,>500 pg/ml), Ampicillin (Ap,>500ug/
ml), Cefazolin (Cz, 16pg/ml), Erythromycin
{Er, =500 pug/ml), Chloramphenicol (Cm,
250 pg/ml), Streptomycin {Sm, >500 pg/mi),
Kanamycin (Km, >300 pg/ml) and Tetra-
cyclin, (Te¢, >500 pg/ml).
by transformation test that the 8 resistant ge-
nes were on a 139kb large plasmid pl39.

lt was proved

The second group of two strains were resis-
tant to 6 of that 8 antibiotics, but were sensi-
rive o km and Cz with MIC 8 pg/m! and
lug/ml respectively. their genes were on a
121 kb large plasmid pl2l.

The plasmid pl2l which was sensitive to
km and Cz was less 18 kb than pl39. The
most of fragments from these two transform-
ants were identical after cutting by EcoRt
and Hindlll, bur a 24 kb fragment from pl2t
did not exist in plasmid pl39, which had 2
new fragments: 26, 12.5 and 3.5kb. [t sug-
gested that the 24 kb fragment code for Km
and Cz transferred into the 18 kb fragmenr
which reformed the 3 new fragments. The
plasmids in first group were also not exactly
identical, one was showed to be 1kb longer
than the others.

Key words

S. wyphimurium; R-plasmid; Nosocomiab
infection; Molecular analysis
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