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Effect of additional chemicals on antimicrobial susceptibility of
Vibrio parahaemolyticus
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Abstract: [Objective] Antibiotic resistance is a severe public health problem. Recently, the
relationship between bacterial metabolic regulation and antibiotic efficacy has been proposed in several
pathogens. In the present study, we explored the effect of adding additional chemicals on drug
susceptibility of Vibrio parahaemolyticus. [Methods] We studied the phenotypic change and compared
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the survival of V. parahemolyticus after treatment with antibiotics and different chemicals. The
experimental results were conformed with carbonylcyanide-p-chlorophenyl hydrazine (CCCP).
[Results] These results indicated that specific chemicals effectively potentiate kanamycin to eliminate
multidrug resistant V. parahemolyticus. Among them, the addition of exogenous glucose could
significantly enhance the sterilization ability with subinhibitory concentrations of kanamycin, but
without effect on other antibiotics. The enhancement of antimicrobial susceptibility of Vibrio
parahaemolyticus caused by exogenous chemicals could be eliminated after treatment with CCCP.
[Conclusion] The sensitivity of V. parahemolyticus to aminoglycosides can be improved by regulating
the metabolism of bacterial cells. Therefore, we present a novel approach in fighting against multidrug
resistant V. parahemolyticus with practical application value.

Keywords: Vibrio parahemolyticus, Exogenous substances, Multidrug resistance, Subinhibitory

concentrations of antibiotics
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1.1.2 BFE: BREAKKTRGEEFRE(TSB).

JREE 1 R R 3R 5 7R B (TS A A b 5t Rl BR
WA BR A, M9 KRR A 9 & H KA H AR
BRI N . JOKEAILES . iR
B H Sigma 2wl Hil, HEE, TOKOEEEY
A, W B T AR T AR RO A B
VNI

1.1.3 A ZE: 2586487 W A L Oxoid 24l ;
FHRER . BEER. PORER . KRB, 2w
MRIIE B iU B AR A BRA

114 FEWEH: ERERW A SR
Tl A Hl 5 BEPR{UE A 3E [E Bio-Rad A H]; A%
HEOHLU A 3EE Thermo 23] ; 4likKAY Milli-Q
century ¥4 H Millipore A H] .

1.2 FH%

121 EFEM: KSR 0wV A I
PRI-80 °C fRAFMTHIMAE hHIZk® TCBS ¥4k,

37 °C ¥55% 24 h, HRELAEETE T 9 mL TSB (3% NaCl)
AR, fE 37°C. 180 r/min 557 16 h, %L1k
2%, MENFFRI(Z 10° CFU/mML)$

122 ElIRMHEENEMRZAKENE: RAYUR KB
YR B, F K5 R 14 BRE A R
IR DL S ARMERIFE ATCC33847 1 ATCC17802
X 18 B WHTAER NI, IRBIPGAR ., FsEpy
MR-FEPILERR . S AumERT | Skfuftbne . SLAEPE T Sk
Fumebk . PR RE . BB PDRREA . KT
R, FIER. BER. UHE. MNP E .. 2%
B SEE . KIS A

20 P D R R VR PR TR AR SR L Escherichia  coli
ATCC25922, i S 245 TRIAR A TIRAA T s A
16 (Broth microdilution test)l] & HX 2R PUAR . 4%
Tr. RIMER. KRER . WRHPARI B/ M
¢ (Minimal inhibitory concentration, MIC). H¥g
FE IR0 ZE hRIfEZS 512 (CLSI/NCCLS) 2010 it
PATPRERIE SRS, KRS 9 mL TSB W

¥EFEEd, 37°C, 180 /min¥EF5 16 h G0,
A IRER KRS T TR ODgoo % 0.330+0.025, i TSB Fi
FEEW R ODgoo N 0.025£0.005 #5196 FLARM
BEFLINA 100 uL TSB AR FRIL, #5100 pL ¥ JE N
512 mg/L MPTAE R MA RIS —HEF LA Aot
He R IAT AR, HF 10 pL AR RS B
AFLH, 37 °C BEFR, e wA 600 nm ANOE
AL, A P e/ AT BT

123 RMSNERIGYAMERRERE: KIS
LG RSN IR ARG IR 5L, 78 37 °C &M F
U480 1% 3% (180 r/min) 16 h, 8 000xg B5.L» 8 min Y&
LR, FJCH A B KV VR IR BORL 3 K, H
BT MY SRR IR IREKIEZE ODeo N
0.20+0.02, SZERZHrHIAHN 10 mmol/L #i%4gHk |
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HERTRI GRS TRIBEEE (0. 2, 4. 6. 8 hysr il ik
Rk, RMNZEHRIE, SCEIES2S °C, 8 000xg,
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2 ZER545H0
2.1 AEH AR E Bl A M4 3 B B AR i
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BRI 2, ORI EE 2 IR PG AR T 2425 53
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Table 1 Information of Vibrio parahaemolyticus strains

[E5E7/3 P37 o EEE [EEZRM
Strains Source Virulence genes Antibiotic resistance
ATCC33847 rh ER =B MR T tdh/trh AMP, S, K
VP61 ERTELAN tdh/trh™ AMP, S, K, GM, PRL
VP18 H AH IR tdh/trh™ AMP, S, PRL, SXT
VP8 H AR IR tdh/trh™ AMP, S, PRL
VP33 ERTELAN tdh"/trh~ AMP, S, K, KZ
VP14 ERTELIN tdh'/trh™ AMP, S, K
VP31 ERTELIN tdh'/trh™ AMP, S, K
VP34 IOTE tdh/trh™ AMP, S, FOX, K
VP57 ERTELAN tdh/trh™ AMP, S, K
VP58 ESSROEN tdh/trh AMP, S, FOX
VP41 ESSROEN tdh/trh™ AMP, S, K
ATCC17802 r R e i A A 5 B tdh /trh* AMP, S
VP103 ERSTELIN tdh /trh” AMP, S, PRL
VP105 ERTELIN tdh /trh" AMP, S
VP107 ERTELIN tdh /trh" AMP, S
VP108 ERTELAN tdh /trh" AMP, S

W AMP: ZFEPEAK; PRL: WRHIPHHK; KZ. SLFamkdk; CIP: HRINVPE; LEV: ZERVE; AK: FERE; GM: KAKEZ;

K: FIR#ER; S: §i%E; FOX: kAT,

Note: AMP: Ampicillin; PRL: Piperacillin; KZ: Cephazolin; CIP: Ciprofloxacin; LEV: Levofloxacin; AK: Amikacin; GM: Gentamincin; K:

Kanamycin; S: Streptomycin; FOX: Cefoxitin.
22 3 HRARMARERBMMHEINEEKRXT 5 #
mEZENR/NIEKRENE

K U R 1% BE 1 (Broth microdilution test)
X R 3 MRS [R] i 248 I o e 5/ AT A
VP61, ATCC33847, ATCC17802 XFaNVMk. 4%
B, FIREER. RKRER . RIS Rl Rk
Trie/ MR E . 25003 2, SR I
PESICER i 25 1% AH B, & BRI Uk 0 B AR R S S BT

R2 3IHRARIMZEE R R ML E A
&/AMDERE

Table 2 MIC results of VP61, ATCC33847, ATCC17802
used in this study (mg/L)

B2 Antibiotics VP61  ATCC33847 ATCC17802

S EVUAK Ampicillin - 32.00 32.00 32.00
BEFFZ Streptomycin - 32.00 16.00 16.00
FHRE XK Kanamycin ~ 64.00 32.00 8.00
KK Z Gentamincin  16.00 4.00 0.25
WRHLFEAK Piperacillin -~ 32.00 1.00 0.50

KB R ., FINERm25R8 7 tigsn, Hp vPel
TR ARE E 1) MIC 535 64 mg/L, UiHIHARIRE R
M2 RE M . FTLL, SRSt B 5 Ein 25 T ik
VP61 VIR RHREE R AT MR b %
EN M

2.3 3 FNERIGIXTIEEE S M & 48
BEMEE IR AT bL 3R

23.1 3 FONEREIRTHARIAMMEINE 61 A
KRB SRS 1R, ZERCA AT
PUERSMT, @i A2k iz 10 mmol/L 4
W, NERR . Hh 3 RS R DL et
VP61 AR, FLAaA T i A A 1 i f2 k1
A o

232 HIEKEFIBSRMBEZHT, 3 #NE
RGP ARA MM E 61 AYIBURIEIEIRIE
FMLLER: WK 2 R, 16 1/8 MIC RHRE R Mha
UET, AMETINZAHREE N 10 mmol/L #i%GHE . 1N
AR . H R R T 25 R AR 61 £
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Figure 1 Metabolite ability to induce growth in ¥
parahemolyticus 61

T A: 10 mmol/L #iZ5 4 ; B: 10 mmol/L N&E % ; C: 10 mmol/L
. BE LR R 2 (n=3).

Note: A: 10 mmol/L Glucose; B: 10 mmol/L Alanine; C: 10 mmol/L

Glycerol. The data were expressed as mean + standard deviation
(n=3).
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Figure 2 Percent survival of V. parahemolyticus 61 in the
presence of three types of metabolites and 8 mg/L
kanamycin
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Glycerol. The data were expressed as mean + standard deviation
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WE, 37°CH;IR 8 hm, MWHEAEER S AR
T R BRZH A F 3 B BEAR T 21 600, 3 028 Fi
146 5. Wil — B HHE TR, XA WA
AR ATTE R A I APUE R H R Ay in 2ok
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1273 A5 o LA SINIE IS I 28 X 2 1= S B vk
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B &HT, HttARMATZE A M 45N E X it
FRYURERMERXR: WEI3 R, 7E10 mmol/L
RIS R, 3T 25 H bk ATCC33847 54
THURR TR AR ATCC17802 XA Bk BRI K 259
UM E R SR A AR R R B3

234 FEMNEFMBEEEZHGT, HtARMAE
MEZXMAIBMMEINE 61 AR MERIIERANRE
EEAE: WEE T N[ 28 1) S0 99 1 v B e 2k R e AR
SINZEHR EE 10 mmol/L A2 HE VR FH T XoF i 24 R 1.
PEINE 61 ANEAFIG RN, 450K 4 PR,
T R FST R R ER | KRER)E
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Figure 3 Percentage survival of different V. parahemolyticus
strains after treatment with glucose and sub-inhibit
concentration kanamycin

T B I BEAREZE (n=3).

Note: The data were expressed as mean + standard deviation (n=3).
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Figure 4 Percentage survival of V. parahemolyticus 61
after treatment with glucose and different classes of
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