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Abstract

Objective: To detect the antibacterial activity of Saikosaponin monomer d (Sd) in Radix Bupleuri
and to evaluatethe antibacterial activity of Sd against azithromycin-resistant Mycoplasma strains
and its interaction with azithromycin. Methods: The minimum inhibitory concentration (MIC) of
20 azithromycin-resistant Mycoplasma strains were determined by the chessboard microdilution
method when using Saikosaponin d, azithromycin alone and in combination. Partial antibacterial
concentration index (FIC) was calculated and interaction between these two drugs were deter-
mined. Results: When used alone, the geometric mean (GM) values of MIC of Sd and azithromycin
against azithromycin-resistant Mycobacterium were 1.008 ug/mL and 1.941 ug/mL, respectively.
When used in combination, the GM values of Sd and azithromycin decreased to 0.346 ug/mL and
1.189 ug/mlL, respectively. The MIC values significantly differ between the two drugs used alone
and in combination (P < 0.05). When used in combination, the two drugs showed synergistic or
additive effect toward 20 resistant strains. Conclusion: Sd of Saikosaponin showed a strong inhi-
bitory effect on azithromycin-resistant Ureaplasma urealyticum strains and has synergistic or ad-
ditive effect with azithromycin.
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G2

HA: s BATRE RS R E Skd (Sd), BFIC AR S BT A B R T 2Pk I3 s 1
ARESMERRWAEEM. HiE: RAEEMERRE, NeRrfEHEEd, MTERRHH
FfERAR, X20kTR BRI SR EERNBEMEREMIC, THERSMERERI(FIC), HE=
ZAREAERH. &5 PRAANSIKMTARR, XS8R SEAEMICH LT HEGME 53R
1.008 ug/mL. 1.941 ug/mL. Bt& FHZE, SAMF A TR K GMIE 4 7 %1% °40.346 ug/mLA
1.189ug/mL. 2R Z5YR HFBA FHZE, MICEZERYAELITEE (P < 0.05). BARE20KHZ
HRRIA T AEREATINER . 4518 S B kSRR SR ATH T 4 B R B A R RMIMEEA,
5W&BRA hRSEMIER.
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1. 5|8

FARIR G AR 7 WA PR RIS LB i IS, AR S g% DR T B RS2 B, RGBT 4
A 2R 1 1) fig IR 57 A4 (Ureaplasma urealyticum, Uu) ‘52040445, #5E BAT, SIACIERRERE 4R E %, 3
MEIRETFIRE S B &S R LR PIE B HURGE 2 M, T aes LA Ze . SRR
BILE WK EIRGA R[] [2] [3]. M, Un EGn] D201 R EE . WE3NEE. TBAS, JF Hiknl se
WAREMM, N SEBEAT 4] WKIET E—EEAPUESR, KIFN BRI &8 2 &R R A
R — 22, (HJR I 24528 Okl i . 4K — P S R 2500 2 — R T 7 1A (5] FRIE
R BIRFE, JE TR E AL, (AR 2 AR T R, A ANIEAE TS, R e
— R ARSI H WS Sd X Rl 7 85 2 24 AR S TR BRI PR IR Be B A P B S5 Bl B 8 R KA DU A
e

2. RS EE
2.1. HRFmMEFE

B = 2 K AT, T B AR 25 b B S — IG5 A PR A Rl o SCRMBUIRRE FR IR BRI R W) TR
PRAT . 2B, P57 % R 25 SRR bR 7 Bk 20 K, YR E 17— BB 107 BE R B IR . Il PR 70 2 455
Fi J5 ZE WA B TR 75 55 35 25 B MIC > 64 ug/ml. SEHA2H d W B Hh E 24 5 AR b 2 2 e
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2.2. IR FEHIRFERES

MK CBERSEH B H AR d (1 o)A Blia i, FHINKE KK EH EIAR, FMRIREN 1280
ug/ml 25 H o B 75 55 22 B 7[RI FH K B A XUZE /KBS R 2 1280 ug/ml (48 HIVR . R BC EL4F A SR d
Ll arag RAWE T 4 FEUKA

2.3. XRFEEEHIEEM

SRR MNIEIR S5, PRI T 196 CH A . [N ZIRME, PR 2SR A 77
B, BT 37CHEEMT 48 M, BEAKRERZ(CFU > 10%) [6], HL 100 ul 4250 1554 1 25 W S
AR o
24. HSEHES Sd WMEREHARNBEESIER7]

R AR RE V25 A LB I A M ARG I LR P R AN R 24590, 4 e AT DAAS [RI9R FE ¥ LA VR A B, 7 1 7D 3K
RICTE e BN RGP LU . 5E PR AR 2P 35 [FE I B AR B IR BT, FR BT 96 /IALIR,
AL RS A SRR A8 RS Sd HITREI, SUEA AN R MR B 1Y) B 27 2 2 B 25 5 AN [R) VR B2 1)
Sd .25,

PR IR BT ER BRI AN 256 ug/ml, YEHH 21 d FIEGRIKRIE N 512 ug/ml, FH7E 20 AR H
AN R RN Z5 AT 10 A LU RE . 7E 2 B 96 FLIR AR, S I —HER IR A 3L I — B 1~10 /N FL
FHA NN 50 ul PEFRAS [F) 4 255 20 45 (RO B 7 25 R ASE 28 d ¥ 7E 100 ML 100 M AS[RI 25403k
JEHA, RIEEA/NLF I 100 ul 85 %A K R UF I SRR R B BEI SR 11 HEDA B 4 55 2 1 FH
(1) MIC {H, AEE 11 ZIILEHA 24T d BE G MIC {E. 50200 ul 2 JEA /N LS AT B iR)
VB9 3 I TR BT R, B BN 200 ul YRR ST JF AR B 32 BRI 25 E 25 5 B TR 37°C 537 48 /N,
TCSRAAN FH P 25 (1 MIC {8, i £ R4 A 2R P 24 % E 1) MIC.

PR 25 A0 EAE R 7 s e . T B A B FEFR EU(FIC), THEI AN FIC 8% = A Zj8k
I MIC/A 255 I MIC + B Z5I& 1 MIC/B 25 LI MIC. 4 FIC #8800 T55T 0.5 i, SN [EIfE
Fls 34 FIC $84U7E 0.5 A1 1 Z 18I0, SAAHINPEFT; 24 FIC #8507 1 A1 2 2 08], YO EATHIM EAER L
M FIC KT 2, MHEHUEH.

G AR AL KB 96 FLIRE T 37 CHEIRAA FSUE 48 /NI, R WAL HI W 45 % . 2598
R AR SH M-27 RO E AR B R M BIE AR E, PUAERIAMLL 80% I B 1E WM S A, Al
WT B AR B IR FE(MIC) o S A Sk (1) 5 SR ) 2 BR B A RIS idhAT o

25. GHER*

K SPSS11.0 43 HrAbFERCHE, X P Fh 244 oA FEANRD L R4 ) MIC (ot $n . FdkAT
B R t A5 . IS P < 0.05, MEAKNE S5 L.

3. &R
3.1. EFEEMRERFEEAIEER

PRSI, BT AR R I B AR B IR FE MIC B Y5 A 64~128 ug/mL, MIC B JLAIIIEE(GM {H)
N 1.941 ug/mL. B 260, &8 2 i MIC 5N 8~32 ug/mL, GM A 1.189 ug/mL. 5 H 24
MIC {E(C) A F 24 MIC (D)4 plixd £ » BEATRC kL ¢ 56, 2H00) 2 (R ) 22 e Gt 243 (P <
0.05). W% 1,
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3.2. Sd B9 E1ER

IS F —Fh 2590, Sd Y MIC Ju & 2~32 ug/mL, MIC )L H50{E(GM {E)A 1.008 ug/mL.
L Ah 2L EVE IR, Sd ) MIC YA 0.5~8 ug/mL, GM fEH A 0.346 ug/mL. &1 H—F 2541 MIC
E(AYRIFLFIVE B MIC B (B) o 805, FEHTEON TR t /040, R ERHHERAESITEE
X(P<0.05). W# 1.

Table 1. Determination of MIC value (ug/ml) and interaction mode between Sd and Azi for Mycoplasma resistant strains

5% 1.8d 5 Azi 3[R AT AR MIC Eug/m)RBEERARFIE

Sd MIC Azi MIC
G FIC eI 5
YA A HZ B BHZC A % D
Ml 8 1 64 16 0.375 [
M2 8 2 64 16 0.500 AH N
M3 16 4 128 16 0.375 [
M4 8 0.5 64 8 0.375 G
M5 32 8 128 16 0.375 IF
M6 16 4 64 8 0.375 G
M7 16 2 64 16 0.375 [
Ms8 16 8 128 16 0.375 [
M9 32 8 128 32 0.500 AN
MI10 16 2 64 16 0.375 NG|
M1 16 4 128 32 0.375 G
MI2 8 2 64 16 0.500 AHIN
M13 4 2 64 32 0.750 AN
Ml14 16 4 128 32 0.500 AN
M15 2 0.5 64 8 0.500 N
Ml16 4 1 64 16 0.500 AN
M17 16 4 128 16 0.375 G
MI8 8 2 128 32 0.500 AH N
M19 16 2 128 32 0.375 A
M20 2 0.5 64 16 0.500 A0
ATCC27813 0.5 0.5 64 16 0.750 AN

3.3. MAEHES Sd MR FEHEHAKRNKESIER

BIareg R 5 Sd BRa 2, AN AR IR RAE 11 sRRIUOA I RT3, 12 9 BRERBILDSATIN
ER 7. W& 1.

4. &5ig
SRR d TER AN TR B 25 25 2 (AR S SR AT 2 M B S AR R S A O R N
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PR F AR R F
5. Wig

B2 R T AN ERES S, SRR P Rk — Ry 4, EGRIER . E
EERIE R RN, 2REENSHIEL . BRRRSR E RS, MEFRL, Jf LT JLER
BRI KB, BT 255 LU BB, S BRI RIE LR £, SRR T A 8],
TATTFEAE R I 20 BRI 2452 5, 355K 1 F00 bR AR BT 90 IR S R AR BRI A ) BS

HT SR L A AL A ITELE I 2 Wi, — SRR 2R T W I 50 5 A 1) T R AR,
TE 4Bk B PR GES T BRI R AR 2 I Pl . S it d ZEBRATTIG S8 b 1B R T AR SR A B S A
TR A B A R WL BE VAT — AR (0 IR« R 6 52 Ok S AT T SE 2 15 a XT & % o AT BRI 10
S EF[0]. AR BE RS SR, S5, SR a MEFI T & M A RIERTE 45 2005 S
DRI KT BSOS T R R, 26 A FIREER, 68 AN AR, Kb 13 AT 0%RE
SR, HRBKTAR T, BT S0 AT, 1 AR 5 TR RN (5
vraR F1 vraS W5 5 L1l 364 4 MEEEAMEM ribA, B, H, D WEEME], XL EmIHBIA
FHIA IR, ERRARERARER, MRS SRS T %,

B R AR ARSI R, B SRR 50s WIS, MR, Mk T
RNA [1158 154 B TS BT R F . SRR T 247 AR B AR (T P, A PR 7
Uu 0 KRR, PUFR S S52 Fh FI P04 B IRET 101, IR ATRATAT LA R SE 88 1 d 38 K7 |
WA T 22 08 % 5 5 10 R £ B AN T 4001 A B 0 R 1, T B 5 ) 23 2 7 0 B P 2 8 ) A
IR o 3 B 75 B — 2 R SR 52

— AN AL A B P 2 (R A B — RS 250, R — NS KRR, X BT RA T
BT SIR TE A R I AE RSN LG P, R BRI (S8 07 v, B s R, Skl ik e
ST A AR P B AR R B SRR 4T T LR . BSEHIRTF d TS, AR vhaese7)5
(BT (OB 9 Tt R T T " B AR AP I LB AR P . BRI SE B (B W R 17 gk I fofAsbh sk, i
EAE B AN EE R, O BLAE 5% 2R 5 E R G R BUEE AL, (A T — B R A
50, HSZMRR LR T W IR . FF I S BOR ML WIS SR IE, R HEAT B ) 2 78
FFCHT F 36

SE3CH
[1] Taylor-Robinson, D. and Lamont, R.F. (2011) Mycoplasmas in Pregnancy. BJOG, 118, 164-174.
https://doi.org/10.1111/j.1471-0528.2010.02766.x

[2] Bayraktar, M.R., Ozerol, T.H., Gucluer, N., ef al. (2010) Prevalence and Antibiotic Susceptibility of Mycoplasma ho-
minis and Ureaplasma Urealyticum in Pregnant Women. International Journal of Infectious Diseases, 14, 90-95.
https://doi.org/10.1016/.ijid.2009.03.020

[3] Gupta, A. and Gupta, S. (2009) Correlation of Mycoplasma with Unexplained Infertility. Arehives of Gynccology and
Obsterries, 280, 981-985. https://doi.org/10.1007/s00404-009-1042-z

[4] Rybar, R., Prinosilova, P., Kopecka, V., et al. (2011) The Effect of Bacterial Contamination of Semen on Sperm
Chromatin Integrity and Standard Semen Parameters in Men from Infertile Couples. Andrologia, 2011.

[51 FRI52%, Mk, VR, 5. ANZUEE Lo JEAR RS R AR YL K i 251 43 47 [0]. W AREE B et 2 7, 2017,
27(17): 3993-3996.

[6] HEEE Mook, & RAESIEMAEM] dba: AR A R, 2000.

[7] AhBE=, PSS, WHITHE, S5 TR =mE SN AR 1 B R A R P 2GS PR T[], I TR A AR
&, 2012, 7(1): 8-11.

DOI: 10.12677/md.2018.83008 53 L2212 W


https://doi.org/10.12677/md.2018.83008
https://doi.org/10.1111/j.1471-0528.2010.02766.x
https://doi.org/10.1016/j.ijid.2009.03.020
https://doi.org/10.1007/s00404-009-1042-z

A 55

[8] Maeda, S., Yasuda, M., et al. (2009) Azithromycin Treatment for Nongonococcal Urethritis Negative for Chlamydia
trachomatis, Mycoplasma genitalium, Mycoplasma hominis, Ureaplasma parvum and Ureaplasma urealyticum. Inter-
national Journal of Urology, 16, 215-216. https://doi.org/10.1111/j.1442-2042.2008.02196.x

[91 PBREF, BKBHAE, BB, 2. SR a X &0 08 2 Bk B R i Rk ik sem)]. BSR4, 2010,
30(7): 966-968.
[10] Garela-Castillo, M., Morosini, M 1., Galvez, M., et al. (2008) Differences in Biofilm Development and Antibiotic Sus-

ceptibility among Clinical Ureaplasma urealyticum and Ureaplasma parvum Isolates. Journal of Antimicrobial Che-
motherapy, 62, 1027-1030. https://doi.org/10.1093/jac/dkn337

.
Hans X
RIS B B P A 2K
1. FTHFEIM BUE http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix = WWJID

THIFIERHESESE: [ISSN], HAWITI ISSN: 2164-540X, BIn[ £

2. FTHFHIM B T http:/cnki.net/
L “HEBRSCRREE” HEN, BN ERE, Bia] A

hEE S http://www.hanspub.org/Submission.aspx
FAFIHEAS : md@hanspub.org

DOI: 10.12677/md.2018.83008 54 L2212 W


https://doi.org/10.12677/md.2018.83008
https://doi.org/10.1111/j.1442-2042.2008.02196.x
https://doi.org/10.1093/jac/dkn337
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:md@hanspub.org

	A Comparative Study on the Activity of Saikosaponin d and Azithromycin against Mycoplasma
	Abstract
	Keywords
	柴胡皂苷d与阿奇霉素抗耐药支原体活性的对比研究
	摘  要
	关键词
	1. 引言
	2. 材料与方法
	2.1. 材料药品和培养基
	2.2. 实验方法药物稀释液的准备
	2.3. 支原体菌悬液制备和接种
	2.4. 阿奇霉素与Sd对支原体耐药株的联合作用[7]
	2.5. 统计学方法

	3. 结果
	3.1. 阿奇霉素对解脲支原体的抑菌作用
	3.2. Sd的抑菌作用
	3.3. 阿奇霉素与Sd对解脲支原体耐药株的联合作用

	4. 结论
	5. 讨论
	参考文献

