5525 5 11 M) FEXEAFFEHRE Vol. 25, No. 11
2019 426 A Chinese Journal of Experimental Traditional Medical Formulae Jun. ,2019

- ZHIE .

PR AR 1 5 5 Vg % e R AT BB S I T 2 i
5 EP L BT 1410 TR A

TRERE', W', FHeab', LR, £F%°, WHE', KkOA, T
(1. TEFEHAHSE EF£hPyo, bR 100700; 2. 4R k¥, k& 130118,
3. L E B ARAS, ki 201401)

[FE] B EBAE E W CRINE) 5 W R R m 78w A T B A ) 32 Tiid 245 4 2t M1 50 M T A0 100 081 1, 90 o LA
FABLE, Rl RIE T T 25 TR $R 225 0 J7 3k o BE BE 06 PR 43 25 B ) 72 Tk 24 40 4 {150 0 B 8 SR T ol i 0 T 0 A 00 0 1AV 55 0 e 3%
T P4 ) AT R /N T R B (MITC) 5 B 8 vk e 00 36 5 P 24 990 T 28 2R 5 Bl LA vk A 0 0 s 528 A 00 65 R0 4 7 388 1% 2 79 52 1 5 BioFlux
B A ULEE 25 5% A ) RS 0 55 i) RO 3 3R A 0 S F8 R 0L 805 A0 40 TR 1Y 43 AT 5 3 4 R S BBE (SEM) WL ER 25 W 4 H S 4
BRI A AE Ak . S5 3R« W 03 Pl VG ) b T AN B RGE 9 MIC 43308 512 mg- L' Al > 16 500 mg-L~" A% 8 05 45 5 5 7R 8 3 T
5 e B VR AT BB A U IR T O R A P 2R B . 5 A 2 S T e e G R T A LR B A
25 4% ] S8 D A W B S B (P <0.05,P <0.01) , BioFlux 4% 3 3¢ W 55 23 15 41 a8 1 25 W 41 e 45, 186 & 1 285 4% 41 ] i 3R
A WSS AL YN AR M T AR (P < 0. 05) 558 S e £, 45 S 10 6 FH 245 %0 35 24 26 0 65 P 48 1 A AR 0 Pk A ) L A . SEM
TRIR PG TIN5y A . B0 R 5 T e 15 R P R) AT S U N AR RS B A TR A R BRI AE L 1 BT X A )
7 A e SRR

[X@R] RAE; ERHEMRMT; MR, BRSO EWE; TR

[hESFEE] R2-0;R22;R285.5 [ XEtFRIEE] A [XEHS] 1005-9903(2019)11-0060-07

[doi] 10.13422/j. cnki. syfjx. 20191107

Effect of Tanreqing Injection Combined with Imipenem-cilastatin in

Inhibiting Extensively-drug Resistant Pseudomonas aeruginosa

XING Ya—jun1 , YANG Wei—feng1 , SUN Ya-nan', MA Shu-hua', JIANG Tong—tong2 s
HE Gai-ying' , ZHANG Xiao-li’, WANG Yi'"
(1. Experimental Research Center, China Academy of Chinese Medical Sciences, Beijing 100700, China;
2. Jilin Agricultural University, Changchun 130118, China;
3. Shanghai Kaibao Pharmaceutical Co. Lid. , Shanghai 201401, China)

[ Abstract | Objective; To observe the effect of combination of Tanreqing injection ( Tanreqing) and
imipenem-cilastatin on extensively-drug resistant Pseudomonas aeruginosa ( XDPA ), and study the mechanism of
the combination. Method: The minimum inhibitory concentrations ( MICs) of Tanreqing and imipenem-cilastatin
against planktonic XDPA strain isolated in clinic were determined by the broth microdilution method. The
checkerboard method was used to evaluate the combination effect. The bacterial metabolic activity in mature biofilm

was studied by microtiter-plate test. The destructive effect of combination drugs on dynamic biofilm was observed by
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using BioFlux system, and viable cells were examined by confocal laser scanning microscope ( CLSM ) after
treatment. The scanning electron microscopy (SEM) was used for observing Pseudomonas aeruginosa and length
measurement. Result: The MIC values of imipenem-cilastatin and Tanreqing were 512 mg - L' and more than

16 500 mg-L~".

cilastatin, while the combination drugs synergistically inhibited the growth of bacteria. Compared with the control

The checkerboard analysis showed that Tanreqing could enhance the sensitivity of imipenem-

group or the imipenem-cilastatin individual group, the combined drugs significantly reduced the amount of living
bacteria in the biofilm (P <0.05, P <0.01). BioFlux results showed that the combination drugs destructed the
biofilm structure and reduced the area coverage (P <0.05) by comparing with the control group or the single drug
group. The results of fluorescent staining showed that the combination drug significantly inhibited the metabolic
activity of bacteria in dynamic biofilm. Tanreqing inhibited bacterial division to achieve the antibacterial effect.

Conclusion; Tanreqing and imipenem-cilastatin synergistically inhibit the bacterial growth in planktonic and biofilm

states, and destruct biofilms.
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Fig.1 Isobologram of TRQ combined with IPM for inhibition of
XDPA cell growth
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Fig.2 Effect of IPM combined with TRQ on dynamic biofilm of XDPA by BioFlux
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B3 CLSM M2 IPM 5 TRQ Bk & A Z5 % XDPA 1
Fig.3 Effect of IPM combined with TRQ on dynamic biofilm of
XDPA by CLSM
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Fig.4 Effect of IPM and TRQ on PA by SEM( x 10 000)
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