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Abstract

To investigate the main factors influencing the antimicrobial activity by microplate reader method
for high throughput screen antimicrobial substances, the inhibitory rate of staphylococcus aureus
was determinated against four typical antibiotics (kanamycin hydrochloride, terramycin, ampicillin,
vancomycin) under different culture conditions. The result showed that the concentration of the
drug, culture conditions and culture time will affect the inhibitory rate of Staphylococcus aureus.
With bacterial concentrations of 5 x 105 cfu-mL-1, static culturing, incubation time of 6 h, the inhi-
bitory rate of kanamycin hydrochloride, terramycin, ampicillin, vancomycin was 57.4%, 52.8%,
57.4%, 52.8% respectively with the concentration of 100 pg/mL antibiotic, while the inhibitory
rate was 55.6%, 36.1%, 56.5%, 36.1% respectively with the concentration of 10 pg/mL antibiotic,
and the inhibitory rate was 46.3%, 10.0%, 52.8%, 50.0% respectively with the concentration of 1
pg/mkL antibiotic. The precision and repeatability of the assay were good. There is no significant
difference, in the inhibitory rate, between the microplate reader method and tube turbidimetry
method from 2010 China Pharmacopoeia. The established microplate reader method could be ap-
plied to high throughput screen of antibacterial substances.
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ot B AR X I WU 8 25 A e Ve M B R R R R BT AT, R AR T RE AR R PO 15 5 30 B i e M R SR it s
k. UeREHEREFEEKRAZRER, WERRENEDGUERFIER. L8R €5F
BX. AHER), EARBFTREERES. RGHEF) FARBFNEFET, SEREHERERN
MHEE. ERRPAGYIRE. 557N BRI EZNEHMNEFEONE, E&REHHRERE
45 x 105 cfu-mL-1. 37CHERF6 hI% 4T, HRFMER. LBER. EFXFER. THERKRE
49100 pg/mLEf, WEERSHN57.4%. 52.8%  57.4%-. 61.1%; IKE A10 pg/mLEf, MEELHIA
55.6%- 36.1%- 56.5%- 56.0%; WK A1 ng/mLEMNE RS 51846.3% 10.0%. 52.8%. 50.0%.
HEREEEMERMERG . EREHUREZMET, B0E520105+ B AP REWEERA &E
WxR, THTREEEYR Y EERME.
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1. 5I8

2500 S AR SR 43 SOV 5 G ST S T 2 B R 0 DR RN L P P T O A
L3 R e P o L R B o o (o 26 ) 2010 45 P 30 r fy kA B 1557 P P2 49 S D6 B 204 »
OYICHERE SHTAE L W AT R 456 B I [2], (HiZ07 L TAEROR, MR8, Mgk, Kl
MR, T REM, R3]

BB BEIBE S I 5 (1 3 AN B, 7 P FEPE 25 5 4], HM 5 1 5 2 e ST YE A R TR S
WK AT LG Ll B AR SR LA, P TR AR A R AR . R R SRR A S TR
A II[S] [6], F R FH T4 A OB 92 [7] [8]. TRAIAESZHp R TN, A1 | —ANRE S FEAR R rp
WO 2 0 T e S 3 B — B, NPT O R B S MR I A TE AN IR . SRR
P TR0 BT 245 00 T 53 0 5 000375 e B R B AT TR DU i R b A 2 70
HEI TR et . SO S S R R SR AR 5 4 S R E I R OB, A 2
TR B ST S M B AL SR K

2. M5 A%
2.1. 57

4> ¥ 0,7 %] BK 14 (Staphylococcus aureus ATCC 25923) 1) Mg RHE A IR A Al 24, "N EHFH R
(AMP). 7 E Z(VAN). L& & (OTC). M FIE = (KAN(HCL), UM RMFAEDRAARAR; &
FiR, db BIEEAMEREGRIUEA R ; BERNR R, WiilE s HibtE £ s &4es, M
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) s BRI A, RETTR R s SR, RETT AL TARAR; 96 /LR, L
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2.2. EIMIEH

Biosl LB AR e 5L, AR E 03 5 mL, TEEMHN 121°C K 30 mine LHEAMLT, BB AR
FHEFOEARE R EERANRE, B THK37C. 170 r/min, 53¢ 14~16 h.

2.3. MERBROEH

KA FREL 100 mg #y ARPUA =AM, DI 1 mL KB 267K, H 0.22 pm JEMR JERR R, B T-20°C
AR R LB WIS R P 2, RN H 8 R &R RN 100 pg/mL+ 10 pg/mL. 1 ug/mL.
0.1 ug/mL. 0.01 pg/mL. 3R EF R TH R I BHERIIKEHLEA 100 pg/mL. 10 pg/mL. 1 pg/mL.

2.4, EARBYECH

B A 3 78 1 4 B 00880 4 B I 1R VA% 1% FP R B2 N5 5 mL LB WA RS R AR, B THEIK 37°C.
170 r/min. 3%%% 3.5 h, 10,000 r/min .0 5 min, #F Ei&. M 1 mL B8R, "WKITHIZA), FkEik
FE 5% 10° cfu-mL ™, #&H.

2.5. {IEEMRNE

2.5.1. BEMEHEFITMNW

FHU5 WL ¥JE A 5 x 10° cfumL™ 2R E I 5 mL 43514 10 pg/mL. 1 pg/mL & N5 &R M LB
BrgRdk o M\ TR BRI b X 250 pL TR 96 LAR L, BRI SRR E B R N BIRE S AW i,
FEAFESFATIN 6 N AL, Wk 96 LRI AR EEIE 1773 il T 37° CE B H IR . T 37T CRR It R (el h 170
r/min), #5376 ho FHEEARCIE B AR OGAE ODgoos

252 BRMNEMEFTESRRENTMD

HHU5 L N 5 x 10° cfu-mL 2K E N2 5 mL & 0.01~100 pg/mL 2 FHHE R LB . M
IR ER A 250 b F 96 FLIR b, BRI S EAN T HE RO HERIES AX, AR TAT
e NEFL. MEJEK 96 FLAH AREFIR L LT & T 37°CHi R B %, A AlIEER 720 h, 4 h, 8 h,
12 h J 4 3 (0 AR B 1K 18 7 ODgoo 18 -

25.3. TREIEE RHIFM

HHL5 UL RIEN 5 x 10° cfumL ™ FZ R4 BIANA 5 mL & #hWe FIR A%, LA, AL,
Tt BRI LB BRI, S5 FWRIE KON 100 pg/mLy 10 pg/mL. 1 ug/mL. A AIREER ik 3
R 4 I 250 pL T 96 FLAR ., MRS BUR B R I B IR BRL7], AR AMRERT A7 6
AEAL. BT STCAMKEFRA T B 6 h, FFIISE BRI ODgo fi -

2.6. BEERARE

B 5 L WJE 9 5 x 10° cfumL ™ (32RO E 5 mL 5 0.1 pg/mL, 1 pg/mL & FiHE R LB 9%
$E. HU 250 pb 5787 96 FLAR b, SEANEESREE 6 NE L. THE I S AE A X bR U i 25 (RSD%) -

2.7. EEMIAE

B 5 L WJE 9 5 x 10° cfurmL ™ (32RO E 5 mL 5 0.1 pg/mL, 1 pg/mL & FiHE R LB 9%
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F, O 250 ul B5 7T 96 FLaR b, AR 6 NMEFL, RELTPHME, EE 6 Rk,
2.8. BBAR{CEFIRERE ERIELE

FHUS pL kN 5 x 10° cfumL ™ (ISR 5 mL S & S HHERM LB 7k, A NEERRE
73574 100 ug/mL. 10 pg/mL. 1 ug/mL, 1% 2.6.1 FE4E¥ 96 FLIR B T 37° CAAb R FRAa T B B 9%, % 3 mL
RIFE T 37°C, 170 timin PEFAHITR, HiE 6 h I ODgn. H0L F ARSI B (%)

= - HE _‘Q”“:
e (35) = = IRLALOD - 25 fLOD A

100%
A IALODE S

3. B{R5WL
3.1 BHEMRGEF X HERNE

AR AR L RE IS, 43 58 T4 170 rimin FIFEPRAERE PR3 6 h, 58 AN [F) 4 €00 46 BR 1 10 14 T
WA -

B LA, S G A RREE STCARB Y RBE ER 7 6 h, MEEAAM. 761 pg/mL 1)
AFREERZMT, BOMEREZME T RMERES 59 47.4%. 48.5%; 7E 10 pg/mL MR EF &= &4
T, EYAMEE LM R RINE LS 54 54.4%. 56.6%. EMEERFNMNEHERANLEERS. BY%
PF 5 3R S VR B BRI A R TR E B RS 8 = AR = 8, (R IEREARAR b, Bl )
FERARIESEAEMAE N, ERG SR Rk, mHbTorEshmik, WkEms
AR, RS LN RN, SEm e PORE B, R TE 170 r/min Z54F NIUABHE . B DLERETE
B E 2K IE T AT IR T R

3.2. BFHEMNETESRREN EREAEREE KR

Bgbrtk BAEfS, BT 37T CIHIEM. #RNETERFE 0h, 4h, 8h, 12 h J& &5 68 £ BRI R
JAE

m i 2 AT50, e AR E R AE KA BUN N 4~8 h, 7E 0~12 h BERmFE N, & 7842 R
HELER, WRHAAE ODgoo 3 I 7 F(p < 0.02). 73747 4 h £l 8 h ] ODggo FT LA I, 0.01 pg/mL & FH
HRI 0.1 pg/mL Z R EFHE RN ME RS ] REH T HEREMCIRE DA 2(0.01~0.1 pg/mL)HAE KK
P, 2R 5 B DTS 5 R RSO I R 22 . iRk FEE R 75 5 3 (1.0~100 pg/mL) AT DA B 240 i 6 3 6

B Shaking culture

70 .
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Figure 1. The inhibition of Ampon Staphylococcus aureus under
the conditions of standing or shocking
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HIEI R F A, ODgoo MHRALEUK, B H IR BAEH L. T35k, KMBRE T RIKENTIERBES
i <o 000 A R DA TR PR R AL AR 21 . ORTIEHE 0.1~1 pg/mL &R E B ER A AT i I B
PEXTIRZG MR L, MG (]2 6 ho bh A SRR T A2 RS S R LT o i s e, R
B B 3 SR AN (] o

3.3. FEHE RN &R EHRIKEHIHIHR

TSR RBER, LER, A XEERANTEER 4 MAFEFE 55 37E 100 pg/mL, 10 pg/mL F1 1
pg/mL VR E FAERGFRR AR, BT 37 CIHIRMES IR 6 h.

K3 BT IUMARRMEMPUERRRFIER, LER, [ FEFERAEERLE 1~100 pg/mL i
X &P R AEREAE K. KRN 100 pg/mL IR RIRE R, tER, AFNHEERMTHERN
G B 0 2 BR A 1AM 22 43 1 57.4%. 52.8%. 57.4%. 61.1%; ¥KJE N 10 pg/mL % 4 R k305 5
HIN: 55.6%-. 36.1%. 56.5%. 56.0%; WA 1 ug/mL B EATHIINE R 258 46.3%. 10.0%. 52.8%.
50.0%. AJ L 1 pug/mL )% HiAE R AE 37°CHEERIFR 6 h &M Ny aE ™A —E MM TE, BX 32wk i
ST RPN 2E R

34 BEERBMESEMKE
HIZE 1y & 2 WA, RN 0.1 ng/mL MR R 8 3R AE R SR s 5 BEARF A s 0 ik

=0=100 pg/mL === 10 pg/ml, ==t=1 pg/mL

0357 «=te=0.1 pg/mlL =e=001 pg/mL == Blank control
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Figure 2. The effect of different concentrations of Amp on light
absorption value of Staphylococcus aureus
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Figure 3. The inhibition of different antibiotic on Staphylococcus aureus
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FIWF7E . S8 RSD =0.93 (n=6). XA 1 ug/mL MR & 1 LA ST 458 .
3.5. BRAR{CEFNR ERE ERIELE

TR BRI 5E 77 45 AR I AT IR UE, FRATH (R EZG8) 2010 AR 3B iR Bk K [10]
DU T AH [EA B2 N 2R 7 B R A B 1
B 4 A%, fEWREESN 100 pg/mL. 10 pg/mL. 1 pg/mL B, BEFROGEMIE 2N 95.70%. 95.10%.

Table 1. Test result of precision (0.1 pg/mL AMP)
1. BEERIEZER (0.1 pg/mL AMP)

LB WA A Tl .
Hole No. Absorbance value Average sb RSD/%
1 0.182
2 0.181
3 0.182 0.182 0.0017 0.93
4 0.180
5 0.185
6 0.182
Table 2. Result of reproducibility test (0.1 ug/mL AMP)
%2 2. EMMHEIRLLER0.1 ng/mL AMP)
SEEG R oL A “FEME 0
Experiment No. Absorbance value Average sb RSD/%
1 0.183
2 0.180
3 0.182 0.182 0.0019 1.02
4 0.182
5 0.179
6 0.184
1204
M Tube turbidimetry
S 100+ OMicroplate Reader
2 80
8
2 60
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Figure 4. Comparison of bacteriostasis rate between nephelometry and
Microplate Reader method
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45.41%. 12.21%; REMEEIINE RN 95.78%., 95.42%. 55.42%. 22.77%. 4 T #%, P>0.05,
AL REER .

AR TE B AE AN GG VE 2 A3, FE A e #E AR AR _E AT, AS RS MR N EL (I, A
DPRIR, SZ AL R 2 FH/N, A T G IR TR o o AR AR AR b AT [E] I A 22 AR 9], 5 ([ 24 ) [10]2010
B A R R A Ay S BT E AR L, B POE . e A EDE R LA AR R VR AR R AR v
i 22 6 23 56016 FE VI B (R AR X AR AR A 22 /), 3 T B AR A 1R 2 2 BB, 7 G FETHAE A R 2K
SFEIGRR[11] o FEEDGEE I R AR AR BE 32 MR IR A8 sib 8 T (R SE A 550 /) o A FH Bl A5 DN 2 ] 9 /D A e
IR 22, SOEAR R B e e FE IR RS 2R [12] .

4. &g

DA 4> B 1078 % BR B A7 4E 1 Pk (Staphylococcus aureus ATCC 25923) 432 it ik, e F B bR 0 PO AL
FVEPUAER: SR FIBER, LER, ANEER, 705 FO0 60 08 & BRE W B s AT TR,
IR 24 g bR A i R R AT T B S5 R R W SR 0.1 pg/mL. 1 pg/mL & B AE R AE R T 5 x 10° cfumL !
SO EIRE, £ 37CHERI 6 h &M T, WA E MIMEETE. %075 25 e B
FIRRCOR TR E 2R, W DU T-Hu B i VE Y 0T I i SO, A0 AT 00 B 0 R 4 B

EE&ME
B TR TSR R AR GHTI0 H (B4 57°7(2000)414 ).
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