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Abstract — MRSA is Staphylococcus aureus resistant to B-lactam antibiotics, and is a worldwide infectious disease. Even with
the discovery of new antibiotics, resistance develops rapidly, so new alternatives are needed. Jakyakgamcho-tang (JGT) is a
combination of Jakyak and Gamcho, and has been mainly used as an antispasmodic and analgesic in oriental medicine. This
study was conducted to find out whether there is an effect on MRSA in relation to the anti-inflammatory effect of JGT and
the antibacterial effect of Jakyak and Gamcho found in previous studies. In this study, in order to investigate the antibacterial
activity of JGT and the combined effect of existing antibiotics, after extracting JGT with 70% EtoH, the disc diffusion method,
minimum inhibitory concentration (MIC), drug combination effect (FICI), and time-kill analysis (Time-kill assay), metabolic
inhibition, Western blot and qRT-PCR analysis were used to confirm the antibacterial activity mechanism of MRSA of JGT.
As a result of the experiment, all of MRSA showed antibacterial activity in JGT's disc diffusion method, and the MIC was 250
-1000 pg/mL. When existing antibiotics and JGT were combined with drugs, most had synergy or partial synergy. In addition,
it was confirmed that the degree of bacterial growth was suppressed over time when simultaneous administration for 24 hours.
JGT showed a synergistic effect when administered together with the ATPase-inhibitor DCCD, suggesting that it affected the
inhibition of ATPase. As a result of observing the expression of PBP2a, and hla protein in the JGT-treated group and the
untreated control group through wstern blot, it was confirmed that the protein expression of the JGT-treated group was sig-
nificantly suppressed, and the expression levels of mecA, mecR1 and hla genes were also suppressed during JGT treatment. was
observed by qRT-PCR. Combining the results of the experiment, it can be seen that JGT has antibacterial activity in MRSA,
and when combined with existing antibiotics, the effect was increased compared to treatment with the drug alone. This suggests
that JGT can be an alternative to treatment for antibiotic resistance of MRSA.
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Aol BAsta QITh(WK-22-007). 2HoF 15 g3t 7H2 15 g&
FtOH 500 mLE 33] F&38l3 79t 5= & 24710% 34
S AA F 123 g2 AU

T Ui - Aol ARSE MSSA, MRSA 5=
ATCC 25923, ATCC 33591% American Type Culture
Collection(Manassas, VA, USA)IA] 433 2™, CCARM
3090, CCARM 3091, CCARM 30952} CCARM 3102+
Culture Collection of Antimicrobial Resistant Microbes
(National Research Resource Bank, Seoul, Korea)oll A -
&1 ™, DPS-13} DPS-29] 73-¢- 94 #5-= d3guhsha
2 A& 9] 7}(Iksan, Korea)ol ] MRSA HAAZ2FE |
FskAct.

ClA3 & HYH(Disc diffusion method) — Petri-dishell 2
o A2l MHA 52 BHIAS 717} 531 2% & #55
F2A =2 St ZE 455 37 C incubatorol] A 244]
7k vl st o m, 0.5 McFarland standard Bfs 71522 8]
233} Petri-disholl T=23}1-2 0 final bacterial concentration
o] 1.5x 10° CFU/mL®] = =% 3} t} Ho % Paper disc
(6 mm)°ll JGT 100, 200, 400 pgS 7+ 20 LA FYPsto] &
A3 FAIR & FF7 =HE petri-dishol =t 2 3
37 C incubator®| A 2447+ ¥l kA A paper disc(6 mm)
el 4¥ inhibition zone?] 7S 27431}

Z| 29 H| s = (Minimum inhibitory concentration, MIC) -
MICE= A wiA]| & v Y 3|4t WHo R S48
96-well plateol] JGTS] sEHE HHAst o, IGTY
initial concentration®] Final concentration®] 1,000-250 pg/mL
7} ¥ =% MHB &2 BHIBE #7135} serial two-fold
dilutions 3} T} OXA<] initial concentration> 1,000 pg/
mLe]t} o719 F5= 0.5 McFarland standard B%= 7152
2 3]41 3} final bacterial concentraion®] 1.5 x 105 CFU/
wello] H =5 s} 10uLy FEetdch 2 %, 377C
incubatoroll A 24A17F Bl A Z T, TE-S golstA 7] 9
3o MTT A 2FS 718k 37 C incubatorol] A 3057} Hj
& T e Wt gle oFEe] FEE s

oF =¥ 8 § #}(Fractional inhibitory concentration index,
FICI) -JGT$} B-lactam7l 3344411 GEN, AMI, AMO,
CEFO, CEFT % CHL® <EY-8 a3+ ceckerboard
method®l| et SA3HATH 96-well plateol] 1 T 1 B]&=
o8 AR o, &8A 10 uLol MHBE 37151
serial two-fold dilutions S}$3t} TF-2. 2 JGTE 2} wellF

73

10 pLA HE3FA ). A7)0l 45+ 0.5 McFarland standard
B 7|$F0 2 31435} final bacterial concentraion®] 1.5
x 10° CFU/wello] =5 3o 10ul HE3HATh 2+,
37 C incubatoroll 4] 24X 7F Bl EA ZATE. MTT A 2ES 7}
3tod 37 C incubatoroll A 308-7F v & FEH L=
2100}, SRS EAFICHS) A WS oflel ),

FICI = FIC,, + FIC ;= A/MIC,,+ BMIC,,

(MIC,;: 2F=A2] MIC, MIC,;: 2F=B2] MIC,

A: FEBE HE3 FEAL T, B: FEAE L3S o
=B %

FICI < 0.5, synergy; 0.5 < FICI < (.75, partial synergy;

0.75 <FICI < 1.0, additive effect; 1.0 < FICI < 4.0, no synergy;

FICI > 4.0, antagonism.

EtZ 2 H(Time-kill curve assay)-JGT2} AMI2]
gl e #o A AEE dotry] 98 B 14
HE Aldatsinh BFZ FAHS 07, 47, 8AIZE
AT E 2417 F 5] MRS FAL A NS
st A¥ S 57HA] B F o2 MHBO| # 7 JF
Control, JGT 12MIC9} AMI 12MIC ©H% ¥ 2 JGT
12MICS}F AMI 12MIC -85 &, JGT 3/4MICS} AMI
12MIC B-8-Fo o2 o] X183t Final bacterial
concentraion®] 1.5 x 10° CFU/well =2 #4& HE392
W, 37 C incubatorol| A 2447} v <k3t & MHBE 3]4] &}
Atk o2 2FEo] 1= MHA plateol] =g & A&
7Fs3t ColonyE A4ttt oFE A2 dS o +9] 5=
(CFUmML)7} log,, CFUmML ©]&t7} 2 739 At Ethe 2
oju] g},

Metabolic inhibition — JGT2} ATPase-inhibitor?! DCCDE
fFofste] ATCC 33591004 tARS o= A= A = 3
EA] golr 7] 918} checkerboard methodol] e} =4 &}
ATk 96-well plateel] 1 o 1 ¥ &= & s, &
YA 10 pLoll MHB $-& BHIBE F718}¢] serial two-fold
dilutions 3FATh Y2 2, IGT= 4 wellF 10 ulLA B3
3} t}. Final bacterial concentraion®] 1.5 x 10° CFU/well

T2 F4 H=3 3 37 C incubatorol| 4] 2447k vl oF3t
o}, A3= OD 600 nmell A #5319t}

Western blot A% —JGT7} MRSA®] thah thalz o
A A5 BAst7] 95k western blot #4-& AA|3H T
ATCC 335919 &l d & F3317] 918 ATCC 33591
MHBe] 3]4{ste] OD600 745 0.5% BHE +, 1/8, 1/4, 172
MIC F5%=2] JGTE Z+z}F xg] gt} 37 C incubatorol A 30
F7F vkl ok 9415-2](13,000 rpm, 1) g}, SMART™
Bacterial Protein Extraction Solution(iNtRON Biotechnology
Inc.; Seongnam, Korea)2 AFE-3] F353] 1A17F 52t icedll A
£33+ & 105 59 vortexing ©]F U41E-2](13,000 rpm,
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Fof| et FE2E G ANEE A 4
SDS A= A7|gFgth 17195 & -2 polyvinylidene
difluoride(PVDF, Millipore, Bedford, MA, USA) membrane S
2 15VE 1A 7F B¢t 0]43th. MembraneS 147+ 5<F
5% skim milk® X8l 4 TollA 12} A2 wha) 23
SFATE 2 - TBSTOlA of2] W AIH 3 5 231 AlS 4
2o|A] 1A17F &2t 25t Al 2 E membrane Atto
ECL plus(Tokyo, Japan)S AHg-ste] Tl &S AEsH3A T
ImageQuant LAS 4000 Mini Biomolecolar Imager(GE
Healthcare, UK)E A}&-51o] Wi=E5 B350t}

Quantitative RT-PCR 24 % -JGT] mRNAS| =&
A HA=ZS F2l3}7] 95k qRT-PCR #2418 A3y 31SiTh.
EZN.A.® bacterial RNA Kit(OMEGA Bio-Tek, Norcross GA,
USA)E ARS8t Al AL 22 B9 u}2} Total RNAS
%73k %, QuantiTect® Reverse Transcription Kit (Qiagen,
Seoul, Korea)E ©] &3l cDNAE /3t Power
SYBR®Green PCR master mix(Applied Biosystems,
Messachusetts, USA)E A}&-51¢ L2 A 722 Step One Plus
Real-Time RT-PCR System(Applied Biosystems, France) 2 =
e Sl 5, 1680 DTS RFOE A HAHS &
1kt

S} MXt 80| (TEM)-MRSA w5 ATCC 33591°]]
JGTE 12 MIC, 2 MICE A 2|32 o) Fejst HstE
Lolr 7] 9l TEM 2415 24|83 th. MRSA7} Mid-
logarithmic phase®] =2 w]7}#] 37 C incubatorol] 4] Hl
3ot vl eket MRSAE= MHBZ 3]435191 21 1/2 MIC,
2 MICZ 307+ oF= A8 § A414E21(13,000 rpm, 10:%)
AT ASAS AA T 2ol pelletS Al 2%
paraformaldehyde} 2% glutaraldehyde@ 4 Coll A 24 7¢
ot 12 A48T T 9.2 0.05 M Sodium cacodylate
buffer(pH 7.2)2 4 Coll A 108 A H 3 5 1% OsO4Z 1.5
A7 &< 22F AT Aol 2H HEit SHRTE A S
% 0.5% uranyl acetate = 4 CollA] 30%7} en bloc staining
33 v EtOHE &< AZth wA=o 2 100%
propylene oxide®} Embed 812 resin mixture (1:1 2A17F, 1:3
24717}, 0:1 2XZHE ARS8t AT RS0l AR

290} ool vl g rue
T AE3lE AgE

=
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A A= 7F g5l wEt FHF R FHAHSEM)E ot
2 24 student’s t-test(SPSS. ver.19) FA1H-&- o]-8-3lo]
AZFE 95%(p < 0.05)014 FAIA Frolx=E B7kekint.

2 =

JGTY &7 &M - JGTL MSSA, MRSA w5-of tjj st
gt 2AS IRls7] f8l 2= b S AAlS T
45 8709l thsll JGT 100, 200, 400 pgs 2] 372 o
& FFo A inhibition zoneS <13} 2 M, inhibition
zone FE O|EA 02 ZURME & 7 St 53], DPS-1,
DPS-2 5l 41+= JGT 400 pg *2]30S o inhibition zone
o] 14 mm AERE frojv|gt axp7t vepow, &7l
B gt oFE Aol S-S & I Ath(Table ).

JGT2} Oxacilin(OXA)2l MIC %t —JGTS] MSSA, MRSA
452 47 Aol a3 HAsle] FrE golir] $9)
MICE =43tk o5 871l thall IGTL] MICE 250-
1000 pg/mLE WERSETE, ATCC 25923, ATCC 33591, DPS-
2, CCARM 3091941 = MIC7} 250 pg/mL=E 42 FE2 %
237 Yebgth £3], CCARM 30912 7% 0XA¢]

Table 1. Antimicrobial activity (as the inhibition zone diame-
ter) of JGT against MSSA and MRSA (mm)

Strains 16T (ng)
400 200 100
ATCC 25923 12 9 8
ATCC 33591 12 10 9
DPS-1 14 10 8
DPS-2 14 12 10
CCARM 3090 10 9 8
CCARM 3091 10 10 8
CCARM 3095 9 7
CCARM 3102 8 6

Table II. MIC values of JGT and OXA against MSSA and MRSA

= 60 Coll A 484 7F =<¢F =383} 47, ultramicrotome & &
At} 71 5, 2% uranyl acetate?} Reynold’s lead citate 2
Z} 757} staining SFSAT}. Energy-filtering transmission electron
microscope(LIBRA 120; Carl Zeiss GmbH, Oberkochen,
Germany)S AR&-3ked 120kVollA A &2 #2& o) A}
Awr) 7ol F-2FE 4k x 4k slow-scan charge-coupled device
camera(Ultrascan 4000 SP; Gatan, Pleasanton, CA, USA)E
AREsle] AEE AARSE 7|58k

SHEN - & A2 33] o]} ¥R 02 o]Fojxlom,

. MIC (pg/mL)
Strains
JGT OXA
ATCC 25923 250 0.9
ATCC 33591 250 125
DPS-1 500 62.5
DPS-2 250 0.9
CCARM 3090 500 250
CCARM 3091 250 1000
CCARM 3095 1000 500
CCARM 3102 1000 250




Vol. 54, No. 2, 2023

MIC:= 1000 pg/mLRIH], JGTS] MICE 250 pg/mLE OXA
o}t 37F =AU TH(Table 10).

JGTe} etdiXe] HES 1 - JGTS} GEN, AMI, AMO,
AMO, CEFO, CEFT 2 CHL 67 ¢] p-lactam 7] 34 7] ¢]
HE8g3s S A3, TTHT(ATCC 33591)9A =
JGT¢} GEN, AMI, AMOE 77} -850 3-8 ol synergy
& IHFICI < 0.5)7F YA, JGTS}F CEFO, CEFT, CHLS
Z}z} W5 & we a7t fIATHFICI < 1). JGTS}
AMIZ H8Fo] & o FICI 3ol 0242 ©He FLEg2 %
synergy &35 LERH SAtH(Table II).

W (DPS-1)0lA = BT T5Fo] Hrp B8-Fo g
S E7F ESS E F Uk IGTS FAA GEN,
AMI, CHLE 7t7F &% 92 off synergy S HFICI <
0.5)7F ekttt 53], IGTSF AMI9] B85 722 7%
o FICI %to] 0.18% & v = 2% synergy S92 UE}
WATHTable IV).

JGT 2|0l }= ATCC 335912} DPS-1 @32 M%E
IZM _FICI 3L& 7|Hke 2 HFF5(ATCC 33591)eF 4+
TF(DPS-1)°ll gk JGTSF AMIS] AU A &2b7F 4 i
FAITHO, 4, 8, 16 H 24X 7H)0ll whet o] S Akt
AA == 2ol skl 7833tk JIGT 12MIC,
AMI 12MIC @5Fof= FE-8 FoI3HA] 22 control
23S o 2] 47 mnletA JA|sH ot A7k
AGFE §37F HolA 244 71o] HYS o A a3t
A e ¢ & Atk 28, JIGT 3/4MICS AMI I/
MICE HE3I0S w7 7 B 8A7ko] A LpA] +#9]
S dA s JAsIATE 53], BT ATCC33591-2
247 7bo] Atk wff A E S o Ath(Fig. 1, 2).

JGT&} ATPase-inhibitore] CHA} &X| - JGT7} MRSA

12 9 DPS-1
10 4
A
vé 8 A ~+Cortol
E ) JGT 1/2MIC
O 6 S e g,
. o &L ... AN 1/2MIC
8 N
8 4 ‘;\~\ ®  LIGTLZMICHAMI 12MIC
St N < JGT3/M4MIC+AMI 1/2MIC
2 T .o
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0 T
0 4 g 12 16 20 24
Time (h)

Fig. 1. Bacterial viability at sub-inhibitory concentrations of
JGT and AMI against DPS-1. Time-kill curve of sub-inhibitory
concentration of JGT alone, AMI alone and their combinations
(JGT + AMI) against MRSA DPS-1. The untreated was the con-
trol. The data are triplicate determinations and the data are
represented as the mean + SD.
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Fig. 2. Bacterial viability at sub-inhibitory concentrations of
JGT and AMI against ATCC 33591. Time-kill curve of sub-
inhibitory concentrations of JGT alone, AMI alone and their
combinations (JGT + AMI) against MRSA ATCC 33591. The
untreated was the control. The data are triplicate determina-
tions and the data are represented as the mean + SD.

0.8 4 ATCC 33591
0.7 4 el
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g 051
S
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a
© 034
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Control JGT 1.9 DCCD 125 JGT+DCCD  (ug/mL)

Fig. 3. Inhibition of metabolism in ATCC 33591 of JGT and
ATPase-inhibitor. Bacterial viability was determined by absor-
bance at 600 nm after incubation for 24 hours with JGT con-
centrations of 1.9 pg/mL, DCCD 125 pg/mL and their combinations
(JGT + DCCD). The data are triplicate determinations and the
data are represented as the mean + SD. ***p < (0.001 as com-
pared with the JGT 1.9.

oA zk= thAl oA 4 =9} ATPase-inhibitor?] DCCDS}
H83519S wle] dsads golr] S8 Ak
A7}, IGT 1.9 pg/mLet DCCD 125 pg/mLE &5 Foi3ls
w controlell W3l 2] thAL7F JA| = At L&} JGTS}
DCCDE ¥-EF43159 S wi= MRSAS] AT EA3HA
A E = AL 1 4= Ath(Fig. 3).

JGT7} S. aureus®| hla EHHZE W0 O|X|= S2F -
JGT7} S. aureus®] hla T2 W&o njx&= &35 Lo}
17| 9J3l Western blot ++41-& 33ttt A g Aol w
29 controlZ H| 2 &FS1S ® 1/4MIC, 1/2MICO|A] hla &
W FH o] 5 EH 0 E A4St 53] 12 MIC
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Fig. 4. The hla representation of various MICs of JGT in ATCC
33591. Effect of JGT on hla protein expression in ATCC 33591
and the intensities of western blot protein bands were quanti-
fied using image J. ***p < 0.001 as compared with the Control.

oA hla T o] @A sHA AAd AL &S 5 ok
(Fig. 4).

JGT7} hla S8X2] mRNA &8i0f| O|Xl= &3 - JGT
;_5“_—7 =2 o)

A= 2
o}1 7] &l qRT-PCR 412 3ttt A Aol m

12 - ATCC 33591
~ 11
=
=
=
v
= 0.8 1
=
=
4
g 06 1 *kk
7
w
2
S
3 0.4 + *kk
)
5 *kk
Q ) l
0 - T T T
Control 1/8MIC 1/4MIC 1/2MIC

Fig. 5. The hla gene representation of various MICs of JGT in
ATCC 33591. Effect of JGT on hla gene mRNA in ATCC
33591. The data are triplicate determinations and the data are
represented as the mean + SD. ***p < 0.001 as compared with
the Control.
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Lane 1 2 3 4
JGT Control 1/8MIC 1/4MIC 1/2MIC
PBP2a — e
1.2 ATCC 33591
=
S
2 11
&
S 08
E koK
2
= 0.6 A
2 43k ok
S 04
= ook
”
@
= 0.2 1
@
-
=- 0 T T T T
Control 1/8MIC 1/4MIC 1/2MIC
JGT

Fig. 6. The PBP2a representation of various MICs of JGT in
ATCC 33591. Effect of JGT on PBP2a protein expression in
MRSA ATCC 33591 and the intensities of western blot pro-
tein bands were quantified using image J. ***p < 0.001 as
compared with the Control.

2 controlZ} ¥ 23} W] 1/8MIC, 1/4MIC, 1/2MICe]|
A hlag G o] i o]EH 07 7HAEI T 53
12MICOA = hia o] AA A A9 2S IR0
ATHFig. 5).

JGT7} PBP2a CHAE a0 0|X|= &2 -IGT7}
MRSA2] B-lactamA] A A WA Fofst= gl
PBP2a0l] WX &= &S H 7] 93] Western blotS 43§ 3}
Atk A3 e control, 1/8MIC, 1/4MIC % 12MIC JGTE
TA =tk 1/8MIC, 1/4MIC 2 1/2MIC JGTol A 25
PBP2a T4 Whelo] dAslA| 7= AT} JGTS] &%)
Fold S il W ol B Aoz, ol g A}
£ IGTE F443 S o PBP2a 2 W TS T o=
20 7 7HeAZIths A& YERITHFig. 6).

JGT7} mec RMXI2] mRNA &80 0|Xl&= &3 -
JIGT7F FAA W& 225 k= PBP2a ALk SFiste
operon?] mecA, mecRI° VI X|= FEF-E Folr 7] 9]t
gqRT-PCRS 331t} Fig. 72 R, JGTE= mecd, mecR1
S A AaeAte AE o T AUtk IGTe
B3] oS A T o] g & HojH e, olegh
A= IGTE TS ) mec operon HHHS T 9)&
20 2 HAA Itk A8 YERiTHFig. 7).

JGTO| 2|8t MRSAS| HENX 3 - JGTE ATCC
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ATCC 33591

0.8
0.6 -

0.4

Gene expression relative

0.2 A

mecA mecR1

mControl mJGT I4MIC mIJGT 12MIC

Fig. 7. The mec operon representation of various MICs of
JGT in ATCC 33591. Effect of JGT on mec operon mRNA in
MRSA ATCC 33591. The data are triplicate determinations
and the data are represented as the mean + SD. *p < 0.05, **p
<0.01, ***p < 0.001 as compared with the control.

33591 ol H2|3E of, ] FEjshs] Wsks Ao
7] 93l TEMS.2 #2313t Fig 79 Hol npe} 71
o] JGTE A 23R ¥ control®] 73 A ZH 3} A2 o]
28 BEF O] gtk whH|, 12MIC A2 2 B
*ﬂEtﬂ °] controle]l H|3}e] T} =] oH, MICE A 2|35
< A5 Mxdo] g3 =7] Al&tstsdnt. iR ek e 2 2MIC
A ollA] o] A xEEo] ZE o] HxHo] HEEE
Zg A3 5= Qth(Fig. 8).
o #

MRSAE HWEAAS 83 B-lactamA| YA AL
WA= 23k FAdolth ) B8 MRSAE HY 7H wot
ofuEl Ao AkS] 7H o & WA Qlo] HdEC] STt Th!”

- AZ

S aureus= &F A X FE 7 X= HE EH E2SE

B JGT 1/2MIC

A. Control

ﬁ

0.2 pm 0.2 pm

77

H]sl=t], hla7t = % shuo|t} hlax B-barrel pore-
forming toxin®. 2 TAv 9 ThFsk Az} X E o] FFoll
Adket T 2 99 W HA4T 2 oEg}J—r_ A 8
 ga7A] Joieh M oA Y &
2, w8z, Ay e golo) l‘;_]q..
MRSA7P AI7L3} T;q]g o]qx] A= MRSA7} :101
glo] Wsleta M2 ohE Aol EH3H7\1‘: B WS
5150}7] W) 2ot} polactam”] FAA WS T2 B
o] A= B-lactamase”} B-lactam amideE 713l 51
AT SCCmecoll EA| 3t ol &7 fraAte] A2l
mecA= ME| Y WS fidete AR AAI™, mecd®]
32} AH=21 PBP2a= PBPsol| H]&l] B-lactam] &Y A] o]
gk w2 Z1SHE = peptidoglycan A 2 Al 2H F4
:% Zx15te] YA A At G ] WS 7H
SAE A &317] flsie A2 A ] 7)ot of
Al ‘-’—FEO] gash], AdA A= A= 5 8 T30t

e HEL ALSRE Boo] FHF thetlol B 5 ek,

HOPFEBIGT)E Hofath 7129] WiTHo 2 o] Fofxl e
o, 287U AR FFo 2tk T4 HEal
Aokt g% BF B L GUF Aol YSL ol AT
= R Ry

HS =3 JGT7} MSSASH MRSA 5=l Tl
gt G2 7HR=A] el T Table 1S W, IGTE
870 2] #Fol &l 6-14 mme| inhibition zone®] YEFES
o, %7}t Fobd = Yl inhibition zone2 7HXIT}. 1%
gle] dollr] 43S JAT = A= Haghe] vt oj=
@Eﬂzl gelslr] 13l MICE 27315t Table I B

A, JGTS] MICE 250-1,000 pg/mL, OXAE 0.9-1,000 pg/mL
2 UERTE CCARM 30912] 73-%- JGTS] MICE 250 pg/
mL, OXA2] MICE 1,000 pg/mLe- 2 JGTE] MIC Zto] o
Eokth a8y, tRE 9] JGTE MIC o] 0XA<] MIC
ZHET Eol JGTS OXAS E3F 671¢] 71 A= 3
L39S w A S dri Y F AEAE T
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Fig. 8. TEM images of ATCC 33591 following exposure to JGT. (A) Untreated control ATCC 33591. (B) ATCC 33591 treated

with 1/2MIC of JGT (125 pg/mL). (C) ATCC 33591 treated with MIC of JGT (250 pg/mL). (D) ATCC 33591 treated with MIC of
JGT (500 pg/mL).
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Table III. Minimum inhibitory concentration (MIC) and fractional inhibitory concentration index (FICI) of JGT and six f-lactam
antibiotics against ATCC 33591

MIC (pg/mL)

Agent — Fold FICI Outcome
Alone Combination
JGT 250 62.5 4 037 S
. er.
GEN 7.8 0.9 8 ynerey
JGT 250 31.25 8 0.24 S
. ner
AMI 62.5 7.8 8 yherey
JGT 250 62.5 4 )
0.5 Partial synergy
AMO 250 62.5 4
JGT 250 125 2
1 No effect
CEFO 31.25 15.6 2
JGT 250 125 2
1 No effect
CEFT 125 62.5 2
JGT 250 125 2
1 No effect
CHL 125 62.5 2

Table IV. Minimum inhibitory concentration (MIC) and fractional inhibitory concentration index (FICI) of JGT and six B-lactam

antibiotics against DPS-1

MIC (pg/mL)
Agent — Fold FICI Outcome
Alone Combination
IGT 500 62.5 025 S
. ner,
GEN 125 15.6 yRerey
IGT 500 31.25 16
0.18 Synergy
AMI 62.5 7.8 8
JGT 500 31.25 16 )
0.563 Partial synergy
AMO 62.5 31.25
IGT 500 250 )
0.625 Partial synergy
CEFO 31.25 3.9
JGT 500 31.25 16 .
0.563 Partial synergy
CEFT 250 125 2
IGT 500 125 4 .
0.5 Partial synergy
CHL 250 62.5 4
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