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Fig. 1 Detection principle of fluorescence photoelectric microbial detection technology
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Fig.3 Color change of medium
1) £ %i# % E(polymyxin E, PE), % 4% 0. 4.
6. 8. 10, 12, 16 ug-mL™"7 i ik BEAL R, 15 %)
PE A MIC & 16 pg-mL ' (5] 4-A) .
2) % 5 % (ampicillin Capsules, AMP), i%
PE0.2.3.4.5, 6, 8 ug-mL "7 /N5 M B BR R
53] AMP () MIC & 8 pg-mL'(|&] 4-B) .,

3) RN TP (ciprofloxacin, CIP), %4 0. 0.006.,
0.008. 0.01. 0.02, 0.03, 0.04 pg-mL™"7 /> Jii & ¥k &
BB, 15 CIP ) MIC & 0.04 pg-mL (& 4-C) .,

4) ZEERER L (nalidixic Acid, NA), ¥4 0. 10,
20, 32, 60, 80, 100 pg-mL™"7 /> e 2 4 2, 15 3|
NA 1 MIC } 100 pg-mL'(|&] 4-D),

5) K K %5 % (gentamicin, GM), &+ 0, 0.2,
0.5.1. 1.3, 1.8, 2.5 pgmL™'7 MR ERE, 15
#| GM ) MIC 4y 2.5 pg'mL (& 4-E) .

6)#2 '~ 7 % & (carbenicillin, CAR), £ # 0.
10, 20, 40, 60, 70, 75 pg-mL™ 7 4> i 2 vk A
i, 35 CAR i MIC & 75 ug-mL™" (& 4-F),

7) 3k F61 18 5 (cefotaxime, CTX), 4% 0. 0.05.,
0.08, 0.12, 0.15. 0.17. 0.2 pg-mL™"7 /> 2 e JE
B, £3] CTX /) MIC 7 0.2 pg-mL (& 4-G),

8) & %5 & (chloramphenicol, CPL), #£#£ 0. 0.4,

~ — —
E 1 E 100 E 100
i 00 = &
T T T
2 80 = 80 = 80
< < «
@ > = > m g
— L —_ - R — L —0 pgrml” Ciprofl
g 60 o 2 E 60 —oun a0 g 60 s
Filisg =y —4pg'ml PE iz 5 73:5 ;"1 ‘A;Z:::I;n im_: 50 ——0.008 pg-ml™ Ciprofloxacin
S5 40F —6ugml ' PE o m 40+ — 4 pg-ml' Ampicilin ‘w401 001 weml) Ciprofloxacin
= — 8 ug'ml! PE %i 5  Amici] 7)“‘& 0.02 pg'ml™ Ciprofloxacin
38 ——10 ug'ml ! PE 38 o Amicilin 8 ——0.03 pgml™* Ciprofloxacin
Reg 20t T K2 20t “gmmiamen 82 0t O vl Cimllovacn
19} —— 16 pg-ml™ PE o et
Q Q Q
123 172} v
g op o e o T/ e op
=1 =1 =
B~ =200 200 600 100014001800 B~ =200 200 600 100014001800 B~ =200 200 600 100014001 800
FsJ ] Time/min fsJ 4] Time/min FsJ 4] Time/min
A B C
— ~ —~
=} =) =}
E 100 E 100 E 100
T T T
5 80 5 80rF = 80
s o S A
g m 2 m >
ﬁ = 60f E = 60F —O0yenl! Gentamyein EE = 60r —Opgmi Carbenicilin
i b=} 7?5‘€1nll‘NNal\]d:lmcumdd s ED 73?:5:1‘:‘2::::::5:: iz ED 7£gugm: gm:enm:%m
- I Nalidixic aci —0.5 pg ——20 pg'ml”! Carbenicillin
RE] %D 40 + o0 el Naldinieacid 35 = 40+ —LOpgml ' Gentamyein 33 52 40 ——40 pg'ml”! Carbenicillin
R i heml Nalidixieacld 59 - — L3 pgml Gentamyein 5 o — 60 ug-ml"* Carbenicillin
S — 60 pg-ml"' Nalidixic acid :lk 51 ~—— 1.8 pg'ml™" Gentamycin #R 51 ——70 ug-ml! Carbenicillin
#L% 5 20 + ~—80 pg'ml Nalidixic acid = g 20 2.5 pg'ml”' Gentamycin = g 20+ 75 ug'ml™ Carbenicillin
—— 100 pg'ml”' Nalidixic acid
Q Q Q
172] 172} 172}
o 0Of o Or o 0r
g . . . ) 5} 1 1 1 ) 3 . . . )
E = =]
B~ 0 800 1 600 2 400 e 0 800 1 600 2 400 R 0 800 1 600 2 400
i [8] Time/min i [A] Time/min [} ] Time/min
D E F
~ —~ ~
=} =) =}
é 100 E 100 o 100
g T Z
s 80 5 80rF = 80
= - =
> - > >
i]:% = 60 - El-: = 60 % = 60 r
=] = —0 pg'ml™' Chloramphenicol = —0 pg'ml”' Cephalothin
o 0 pg'ml" Cefota plliss _ I Chloramphenicol 11 he w
Lo 4o} oS et Ceime 35 5 40 F e Glommenel 52 40 - 007 gl Ceptalobin
W\L\’ © *g?gpgmilge?tux-me N o —0.8 pg-ml™ Chloramphenicol 'ﬂ\g o :B,Sf,f::l‘ﬁi‘;.,:.st.l:ﬂ
—0.12 pgml”! Cefotaxime et 1 & i
K2 20t —oisen Graeme R Z 20 TSt Glomncs 1N 2 20 ke Cotalotin
§ o f:§ xi ! E;ﬁ::ﬁ:z 3 —— 1.6 pg-ml "1 Chloramphenicol 2 030 pg-ml"! Cephalothin
O 0F O 0F O 0Fr
_ - —
I . . . . ) 5} . . . ) 5 . . . . )
3 = =
=~ =200 200 600 100014001 800 e 0 800 1 600 2 400 B~ =200 200 600 1000 1400 1 800
A B8] Time/min FisJ 6] Time/min A} 6] Time/min
G H 1

NA: ZEBERIR; CAR: RN &R CIP: RNTP A ; CTX: kJEHES; CPL: &R .
NA: Nalidixic acid; CAR: Carbenicillin; CIP: Ciprofloxacin; CTX: Cefotaxime; CPL: Chloramphenicol.

& 4

MERRRMERERD

Fig. 4 Detection of minimal inhibitory concentration of antibiotics against E.coli
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Fig. 6 Drug combination drug sensitivity assay
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Drug sensitivity analysis of Escherichia coli based on

fluorescence photoelectric detection
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WAN Yi#?, MAO Haimei"”, QU Long”
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Provincial Agricultural School, Haikou, Hainan 570216; 5. Qiongtai Normal University, Haikou, Hainan 571100,China)

Abstract: The bactericidal effects of different antibiotics on Escherichia coli were analyzed by using
fluorescence photoelectric microbial detection devices. The results prove that the antimicrobial analysis using
fluorescence photoelectric microbial detection devices is equivalent to the K-B disk diffusion method.
Compared to the traditional methods, the fluorescence photoelectric microbial detection method can be used to
quickly identify microbial resistance in clinical specimens, especially of fastidious bacteria and other slow-
growing strains, providing timely reference for the clinical application of antibiotics and drug resistance
analysis of pathogens. The detection of the drug resistance of E. coli to 9 antibiotics showed that E. coli had the
highest resistance to nalidixic acid, with a minimal inhibitory concentration (MIC) of 100 pg.mL™". E. coli had
the lowest resistance to cefotaxime, with a minimal inhibitory concentration of 0.2 pg.mL™'. Combination of
nalidixic acid with ciprofloxacin, cefotaxime, or chloramphenicol indicated that the combination of 0.5 MIC
concentration of nalidixic acid with 0.5 MIC concentration of ciprofloxacin had the best bactericidal effect.

Keywords: microbial resistance; Escherichia coli; fluorescence photoelectric microbial detection device;

antibiotics
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