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ABTRACT

In-vitro drug resistant patterns and Minimal Inhibitory Concentration 9 antimicrobial agents against of
4 serovars of Shigella spp. were determined. Two hundred strains obtained from WHO National Salmonella
and Shigella Center consisting of Shigella dysenteriae (21 strains), Shigella flexneri (83 strains), Shigella boydii
(20 strains) and Shigella sonnei (76 strains) were used. The tested drugs were Ampicillin (AM), Cefazolin
(CZ), Trimethoprim - Sulfamethoxazole (TMP-SMX), Chloramphenicol (C), Tetracycline (TC), Ofloxacin
(OFX), Nalidixic acid (NA), Streptomycin (SM) and Kanamycin (K).

All isolates tested were 100, 100, 98.5 and 97.5 % sensitive to OFX, CZ, K and NA respectively.
Resistance to AM, C, TC, TMP-SMX, and SM were in the ranges of 9.2 - 90.5 %. Most of the strains except
11 strains of Shigella sonnei, 7 strains of Shigella boydii and 4 strains of Shigella flexneri were resistant to
at least 1 drug. Multiple drug resistance was more common than single resistance. MIC of OFX and CZ

were in the ranges of 0.03 - 0.125 pg/m! and 1-4 pg/ml while MICsp and MIC g were 0.06, 0.125 ug/
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ml and 2, 2 Hg/ml respectively. MIC for SM, TC, C and AM were in the ranges of 1-64 plg/ml MICsg

and MICg for the most of 4 drug resistant strains were 64 and 64 [ig/ml. However MICsp and MICqyg for

TMP - SMX were 16 and 16 pg/ml.
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MIAYOINIAATH (MIC) $1u2u 9 ¥iia lu
anuéTvamm'?qgmmi':a Shigella spp. 911U 200
mﬂﬁuﬁ: 4 subgroup mnggut’f WHO National Salmo-
nella and Shigella Center ABINYIFTINIAAUN
F01/52n0UEI0 Shigella dysenteriae (21 MoRug)
Shigella flexneri (83 e0WUR) Shigella boydii
(20 @eWUR) 1Az Shigella sonnei (76 AWWUT)
madngadnildie Ampicillin (AM), Cefazolin
(CZ), Trimethoprim - Sulfamethoxazole (TMP -
SMX), Chloramphenicol (C), Tetracycline (TC),
Ofloxacin (OFX), Nalidixic acid (NA), Streptomycin
(SM) uag Kanamycin (K).

HAMINAABINYIUTD Shigella MNAY
wug lse OFX way €z 83 100% uaglde K uay
NA 98.5 uaz 97.5% AWMAY onnmeigas
48R0 AM, C, TC, TMP-SMX 113 SM 8¢ 114713 9.2
- 905 % Lc‘f;annawﬁufaﬂﬁu Shigella sonnei (11
aeWut), Shigella boydii (7 M0WUF) 1ag Shigella
flexneri (4 meug) wzdodesretinios 1 ¥ii
gﬂuuumséam?hu’Imgii)sufluﬁnymzﬁfa@iam
Mawrta A MIC Y93 OFX uag CZ 9z0g 1usi9
0.03-0.125 pg/ml 118E 1-4 pg/ml wazA1 MICsg Hag
MICgo 921 0.06, 0.125 pg/ml 1ag 2, 2 pg/ml
MUAAY AU MIC 89 SM, TC, C uag AM
92041499 1-64 pg/ml A1 MICsy Hag MICo
voImsAIugaTH 4 mﬁﬂdm%dauimjﬁ@{a 9w

IR 64 112 64 pg/ml @34 MICso tag MICgo Y94
TMP - SMX tMfiU 16 taz 16 pg/ml.
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1. gunsal

11 Aefl$lumsfinm : 4190 Shigella 1
WU 200 WU 152noURIY Shigella dysenteriae
(21 enwWuT), Shigella flexneri (83e10WUT), Shigella
boydii (2006WU%) 19z Shigella sonnei (7601
ﬁuf:) i]“mfj‘HET WHO National Salmonella and
Shigella Center NOINYIFINIATNN #9185
s B lusgnnadl 2535 - 2358

1.2 msmugadw : Iodugadndiuau 9
¥ia e Ampicillin  (AM), Cefazolin (CZ),
Trimethoprim-Sulfamethoxazole (TMP-SMX)
Chloramphenicol (C), Tetracycline (TC), Ofloxacin
(OFX), Nalidixic acid (NA), Streptomycin (SM) L1
Kanamycin (K) Anududuvesoiildmaaoy
uaaald (Table 1)

2. 3BMs

mymmanusudumgavewniannso
éTuéTyamm?mﬁuTmmﬁ;a (Mininal Inhibitory Con-
centration, MIC) TaeI5v09 Balows (1991).

1INMINAADINUYIGT OFX uay CZ
mmsnﬁugqmm?numms%e”lﬁ'ﬁa 100 % @M K
uaz NA Hiszaniamw °lumiéTuéqumm?mﬂ|m
Shigella “1ﬂm 98.5 1Az 97.5% UATWUN Shigella
W4 4 ngu dode aMm, ¢, TC, TMP SMX itaz SM
oglugaedosaz 92905 Fewwdazyia 1
VUszAnsmwlunisdude A 405, 49.5, 67.5, 48
1ag 73% AIWAIAY (Table 2)

MIANEIATMIC Aduandlu (Table 3) WA
MIC i 50% uaz 90 %ve1 OFX 1taz CZ Ao Shigella

Table 1  Type and concentration of antimicrobial agents for testing resistant of Shigella spp.

Antimicro - Purity of Solution Concentration of  concentration of antimicrobial agents
bial agent drugs stock drug(mg/ml) (mg/ml)
AM 98 0.1M Buffer pH8 640 .03, .06, .125, 25, .5, 1,2, 4,8, 16, 32,64
C 100 Methanol 640 .03, .06, .125, .25,.5,1,2,4, 8, 16,32,64
TC 99.2 0.1 M HCI 640 .03, .06, .125, .25,.5,1,2,4,8,16,32,64
NA 100 0.1 M NaOH 640 .03, .06, .125, 25, 5,1, 2,4, 8, 16, 32,64
OFX 99.1 0.1 M NaOH 160 .008, .016, .03, .06, .125, .25,.5, 1, 2, 4, 8,16
TMP-SMX 100 0.05 M HCI 160 .008, .016, .03, .06, .125, .25,.5, 1,2, 4, 8,16
K 78.2 0.1M Buffer pH8 640 .03, .06, .125, .25, .5, 1,2, 4,8, 16,32, 64
SM 750 unitmg  0.1M Buffer pH8 640 .03, .06, .125, .25, .5, 1,2,4, 8, 16, 32, 64
cz 95.4 % water 640 .03, .06, .125, .25, .5,1,2,4, 8,16, 32, 64
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spp. IR 0.06, 0.125, 1Az 2, 2 pg/ml AIUGTNA  boydii IMAY 2, 2 1A 4, 8 ug/ml Ua S. sonnei
oz K vzl MIC # 50 % uaz 90% luudaz Wiy 2, 2 uay 8, 16 pg/ml UMY

maﬁuﬁ'ﬁqf‘: S. dysenteri 1INV 2, 2 1ag 2, 8 pg/ dnnsiindug Ao SM, TC, AM, uaz C
ml S. flexneri 1 2, 4 Uag 8, 8 pg/ml waz S. A1 MIC aglus 1 - >64 pg/ml Taoiofiaodon

Table2 Resistant percentages of 9 antimicrobial agents against 200 strains of Shigella spp. :
S.dysenteriae (21 strains), S. flexneri (83), S. boydii (20) and S.sonnei (76).

Antimicrobial Number of resistant strains Mean
agents S. dysenteriae S. flexneri S. boydii S. sonnei (X) %
AM 0 71 (85.50) 3(15) 7(9.20) 40.5
C 16 (76.20) 69 (81.90) 3(15) 11 (14.50) 49.5
TC 19 (90.50) 73 (87.95) 10 (50) 33 (43.40) 67.5
NA 0 3(3.60) 0 0 1.5
OFX 0 0 0 0 0
TMP-SMX 10 (47.60) 47 (56.60) 5(25) 34 (46.00) 48.0
K 0 4(4.82) 1(5) 4(5.26) 4.5
SM 5(23.80) 71 (85.50) 10 (50) 60 (78.90) 73.0
CzZ 0 0 0 0 0

Table3 Minimal Inhibitory Concentration of antimicrobial agents against 50% and 90% of Shigella
spp.

Antimicrobial S. dysenteriae(21)* S. flexneri(83)%* S.boydii(20)* S. sonnei(76)*

agents MIC5, MICy, MICs, MICg, MICsy, MICy, MICs, MIC g,
AM 4 4 >64 >64 4 64 4 8
C >64 >64 64 64 2 64 64 64
TC >64 >64 64 64 32 64 4 64
NA 2 2 2 4 2 2 2 2
OFX 0.06 0.125 0.06 0.125 0.06 0.125 0.06 0.125
TMP-SMX 2 16 16 16 0.125 16 1 16
K 2 8 8 8 4 8 8 16
SM 2 >64 64 64 >64 >64 > 64 64
CZ 2 2 2 2 1 2 1 2

* Number of tested strains 1
MICso Minimal concentrations of antimicrobial agents (ug/ml) in resistance to 50% of Shigella spp.

MICgp Minimal concentrations of antimicrobial agents (jig/ml) in resistance to 90% of Shigelia spp.
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4 wiladananim MIC iy >64 Aadludevaz
73,67.5,40.5 1Az 49.5 AMUA1AU @718 TMP-SMX
fif MIC g 1194 0.03 - >16 pg/ml uaziim MIC
>16 Y99 TMP-SMX aoideriiannniiudosa 48
UAZWUN S. dysenteri 97U 4 ABRUT WA me
S1UIU 4 WiiA dIU S. flexneri vEAIUT WNTIAA
A0 7 ¥1in 42U S. boydii 4ag S.sonnei ILAUYT 6
¥UA 1NN (Table 4)

a <
agiuazionsal

ninmsanymuuuruaNylvesasdu
03N 9 ¥iiadoio Shigella spp. WU ynae
wufhidedeo1 CZ uaz OFX @ K uag NA i
ﬂszt?‘n%mwﬁiumsﬁugamim?nummn%a"lé’fiau
$13gansaiUs18UYes Ling et al. (1988) uaz
1INN3AAEIAT MIC Y93 NA, K, CZ uag OFX

dimApuiemaIINn  Fersatusenuves
Goossen et al. (1985) WU MIC dmsuen lungu
quinolones ﬁﬂ'wéiusxﬁuﬁw

wennNildanuTdeasdo SM, TC, C,
AM taz TMP-SMX Tunlesiaudfigauaziis MIC
vown 5 ¥ila uszduganilnd Feaeandeaiy
579914904 Panigrahi et al. (1987) finuhm Mic
WANNNAY MInadeunIUaTH 4 iAoy
U9 50-1,000 pg/ml dlenaaoufiu SM Faiim
og1u%23 25 pg/ml dau C, TC uaz AM A MIC
og1u¥33 100-1,000 pg/ml a3l ae. 1988
panmsouioTan1duugii viins 1y AM, T™P-
SMX maz NA lumsiavlsadauadimiuly
ﬂszmﬂ“lwﬂwuiwzﬁmﬁxmﬂmmﬁ‘?eﬁﬁ%dam
AM, TMP-SMX Taoideay Iasrniimeswiiafiios
5-35 % Lﬁn‘fmmﬁd S. dysenteriae type 1 ﬁéﬂﬁiﬁm
AM T MIC ganinln@ eefiwamnaindinis g

Table 4 Resistant pattern of Antimicrobial agents against Shigella spp.

Number of drugs  S.dysenteriae S.flexneri S.boydii S.sonnei

R N R N R N R N
1 1 5 1 5 1 5 1 24

2 1 S 3 5 2 4 6 7
3 2 7 2 3 1 1 3 27

4 1 4 2 29 1 1 2 3

5 - - 1 35 1 1 1 1

6 - - 2 5 1 1 1 3

7 - - 1 1 - - - -

8 - - - - - - - -

9 - - - , - - - -
Number of - - - 4 - 7 - 11

sensitive strains

R Number of resistant patterns

N Number of resistant strains
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