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An Evaluating Method of the Motility of E. coli under Application of

Antibiotic by Auto-Correlation Function (1)

Hideki OKADA, Yoshio EBINA and Yasunobu ITOH

Abstract
The development of rapid clinical test is one of the important problems in the diagnosis of antibiotic
susceptibility for coliform bacteria. As a first step to approach that, we have been calculating the method
to obtain some diagnosis parameters. The present paper tries specially to verify the validity of our fitting
method to obtain the parameters from the experimental data of E. coli under application of sulbenicillin.

The analysis is carried out in the following lines ;

(1) compute the Auto-correlation functions (SCF) of experimental data and that of Brownian model,

(2) thus obtained SCF are tried to fit the theoretical SCF presented by Chen group. The fitting criterion
is to see whether the minimum value of AIC (Akaike information criterion) is established, in which the

theoretical one is a linear combination of SCF of Brawnian and moving particles, (3) the validity of

obtained motile parameters is discussed by inspecting the change in that of Brawnian model against the

change of particle form factor. We discuss preprocessing method to obtain the stable values from the
fluctuated digital data, and the average method to obtain reliable SCF.
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Fig.1 Schematic figure of majour and minor axes

of spherical elongated particle in a model
of E. coli.

HXEXCH (1) (3,
CH(7z)=a - Fb(7)+8 * Fs(1), (a+p=1) (3)
EBIT5,
—%, EBERUFY I 2V —3 3 v OBRMF—2
X EkNHBLN B SCFIE, (kBN HEKD S,

C(r)=(1/NB2) - N§Zx(i) e X (i T) e (4)
i=1

(NB2=NMAX/2)

ZZTX®W), XG{+7) 3B, i+ iCBITBF—52 T
b5,

a2 DEHTHLNDIWOREZRD, 245 LB
2B LN BR)A L 2 Marquardt T 7 4 » F &8 3
ZEERADE, ORI A—F a, v, b, t (=b/a)
2EZh S AIC (RN TEMBEREYRE) 2K, T
IMEYTEL 74w PL2EHIET 5. cnESicLT
AIC B/ MEZ 52 2 EBRME, > aLb—L 3V ETLD
a, v, b, t BN BEZ LTS,

3. RERF— 9 DkiR

1.1 BRI X T LA

AR THWIERY ZF L4070y 7% Fig. 2
WKWRT.EBOFERFITF— 2 DEHNFE LW &3,
XA R U8R A ICTRENT 505, LTI ELE
ZAHEBIET S . He-Ne L —H— %2 HALHI KT, 6=
10K mOMEEE XEER, WL, 2oL NMES 7 —
2% PCMF—%La—%— (NF BE&Rit72 7,
RP-882) ## L T—HVTR(¥Z, V503D) iCité&kL
7. TOHLBEIIL L TEMES 2 HEL, FFT XA~
ZMNTHSA4H—=(T FRvF X, TR-9403) Th
LA ULHERELRY T ZFREEK (SF) THD A
Ay, CHOFAVINTF—F %2 Ea—% (PC-8001
MK2)IZED 70 vy E—F 4 RZ7ICREHLTEL. I
2028 a2—F7(FM168) THRITL, &R X-Y 7oy
g— Xt AT 5,



TAEWHES TIc b1 2 ABE OESE O B CAIBISIC L 2 5L (1) (443) 107

: Thermo Controller
: Photodiode

: P(M-Recorder

: FFT Analyser

: Video System

THC
PHD
P(M
FFT
VIS

PHD F—*N'P
PtH
il r
!
Computer [ v‘m .

Fig.2 Block diagram of experimental system.
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Fig.3 The time course of the monitored light
intensity. The data are obtained from the
scattered laser light of sample cells.
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Fig.4 Auto-correlation function against the cor-
relation time r at every 15 minutes after
application of drug. The average number
is 20. The velocity unit of v is gm/s.

a . SCF of control data (non-drug),
b : SCF of the data obatined under the
application of sulbenicillin 100 xg/mL.
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Fig.5 Time course of the rate « of Brawnian
particles.
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Fig.6 Auto-correlation function of velocity of
Brawnian particle against the correlation
time 7. t means the ratio of majour to
minor axis lengths of elongated particle.
STT stands for the fitting area length of
SCF curve (in second).
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Fig.7 Auto-correlation function against the cor-
relation time z. A mark with downward
arrow mean a start time of unstable SCF
which probably indicates that of uncorrela-
tion between moving E. coli.
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