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M X938 W S IR A& (Mycoplasma synoviae) GX11-T
PR B [ B A ) T RO e L SR . A
fifi % 3% J7 /& (Mycoplasma hyopneumoniae) 232 ¥,
Hh IR R 2 M 5 T R W B R A 5 R
1.2 EHEE
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F2 4% 109 F b5 4 N AE 8 U5 3 IR AR A 56 15 5% ik
(VAR) 37 C B 15 9% 48 h, BLIf 85 %9 pH &
6.8, Y3 T CCU, A CCU Il 5 .
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B AI0.2 mL A RIHEA 1.8 mL 337 M (1 /N
hLREAmORE R 6 MEE, Lot 24 LN E B
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R TR AL 0 (pH B4 H =0.5) /N B, 4%
He Reed I Muench %715 2 £ 748 6 5147 (CCUy,) ©
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SCIFE AR BTST Bk F3 AR 740, 770 A) Ja B 1 4
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10 */mL.10 7" /mL, B4R 45 RAE R 1 A E
{105 222 Y P 010 TRRT 10 TR 25 BE £ 54 10 £ .
2.2 CCU MZELR

3 I AR N DX [R] — 4 4% L5 ST AR BTS T B
F3 A TP e 4 R nk 1,

Z: R (b [ 2425 ) (2010 fi, = 38) B 7 (10
93 T HORAE R R W e v 4 A S0 (D) 1
k5 CCUy, o

T 50% W R o - 50%
B EOT = e R S0% 1B Ao 1 e -
KT 50% 1) 2ok 5\ 4 Lk

Az (1)

log CCUs, = &1 T 50% 7% {0 1f) 7 ¢ B 1R ) 48 +
PREG LA x B R 2R HU X

WA 1 45 R PE B ] =1,log CCU,, = -7 +
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W 2 4R =0.7,log CCU,, = -7 +
0.7x(-1) = -7.7;
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PR 0.2 mL, BL b 3 K CCU,, I 2 &5 5 nf
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0.2 mL fl CCU,, =10 ""7/0. 2mL, ¥ L %% ¥ i 4F =2
T4 CCUg, #4r 5 4:5.0 x 10°CCU,, /mL. 2. 8 x
10°CCU,, /mL.2.5 x 10°CCU,, /mL, ¥J{li i 3.43 x
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Table 1. The 3 repeat results of the culture of Mycoplasma hyorhinis BTS-7 strain determined by CCUj, assay

Amount of tubes

Total of tubes Percent of color

Code of the  Dilution Amount of color Total of color CCUs, /0.2 mL
without color without color changed
repeat test rate changed tubes changed tubes results
change change tubes/%
1 10°° 6 0 15 0 100 10%°
1077 6 0 9 0 100
108 3 3 3 3 50
10~° 0 6 0 9 0
2 10°° 6 0 14 0 100 1077
1077 6 0 8 0 100
10°* 1 5 2 5 28.6
10~° 1 5 1 10 9.1
3 10 ¢ 6 0 14 0 100 1077
1077 6 0 8 0 100
10°* 2 4 2 33.3
10°° 0 6 10 0

Fz 2. 3% BTST # F3 RIFHRYHIT 2.3 FHBHER CCU,MELE R
Table 2. The results of the 1/2 and 1/3 diluted culture of Mycoplasma hyorhinis BTS-7 strain determined by CCUj, assay

Dilution Amount of Amount of Total of tubes Percent of .
Dilution Total of color CCUs, /0. 2mL
multiple of color changed tubes without without color color changed
rate changed tubes results
the culture tubes color change change tubes
2 x 10°¢ 6 0 13 0 100% 107
1077 4 2 7 2 77.8%
108 2 4 3 9 25.0%
10°° 1 5 1 11 8.3%
3 x 10°° 6 0 11 0 100% 1074
1077 5 1 5 1 83.3%
108 0 6 0 7 0%
10 ~° 0 6 0 13 0%

2end 2 A5 A 3 AR RE T, S S A BTST fx
F3 AR K5 75 9 10 0 58 45 4y B CCUg, = 10777
0.2 mLAl CCUy, =10 "*/0. 2 mL, ¥ I % 4 jl 45 =2
T4 CCUL, H4> % k01,69 x 10°CCU,, /mL.1. 26 x
10°CCUy, /mLo 4 8 2.2 o i 5 19 1% 35 40 5% W1 i 2
BMETHAAF I 172 550 1/3 (55 B BASMH 5 B b
1.72 x 10°CCU,, /mL #1 1. 14 x 10°CCU,, /mL, Jl] 5&
B 5 3R 8 L B3 AT, AU AF A8 BN 1 e 22 R
CCU s, W 5E J7 ¥ BE R AN [] 9 s T A0 L0 1) A28 1) e B
I B PRV AR AR B T AR N v e T e U vk
FO BB LA o

R % 26 30k 2 A3 A B U 10 B S A
BTS bk F3 {CHE 72 i I CCU 5 7 992 5 47 40 3
[l 455 H 10 ~° /mL10 ~° /mL, R W] CCU W % J7 I %}
2 AN 3 R BT R 5 R I
2.4 CCU, RT3 7E 5 i % B 4k B 5 F 45 52

S 4 R B A5 0 MO HE AT 46 R T
2.2 (77 VR S0 R 4 R 0 I S Ik 232 Bk i
PV CCUy 52 25 5 4 51 % : 107°°/0.2 mlL,
10 %%/0.2 mL,CCU PR I 58 45 Bk 10 ~* /mlL.
10 /L X8 HH S 5P GXTTT B B 2 CCU,
Mg 40k 21077 70.2 mL.10""7/0.2 mL,CCU 1



1350

Qingchun Shen et al. /Acta Microbiologica Sinica (2013) 53 (12)

PRI 2 45k 1070 /mL10 7% /mLe

0 28 S )5 AR 232 R R X T S AR GXTT-T
BRI CCUS, € 45 R 5 AN ) CCU &5 RIAEA |
[l — A~ B g b, {H SRS A i HL Y E S R AT %
WL, R W] CCU I 52 J5 3238 HI T2 il 28 S D A4
R X8 0 B S DA 1 3% R i M O

3 it

2R S5 AT B BE DA R IR 7 A AR
g i) CCU F1 CFU U 5€ J5 v A5 i1 T 32 )5t 4K 18 %
TN HEBEHE T GE vl 5 3 A7 5 43 Tl 248 S J A4 A A A [
PRRE IRk TR BB T % AT CCU & R e R
W FH PR S D AR T TR R VAN e L ARk B S S
LT ER AN 5E 1 A PCRJ7 v 45 PR P g S Ji A4 5%
TR VR AT R0 T AR B AN B IX 43 v B 5 TR AR
FUREAE b AR HU SR 1 2 % 36 b5 Y . Masover 45
(1975) 7EAR 56 i Al F 2 20 65 47 (CCU, ) VF
02 5 1 T RE T AL O AR R s LA
SEFVHSLJ7 VR AT VE 4N B W . Robertson 45 (1978)
X CCU o M 78 1) M B J7 5 HEAT T VF 40 $5 38 5 B 56 %)
FEI0 S SRR AT 10 %5 Lb BB 20 1077 (8 1077,
FEREEE A AR FE R 2 9 A 0.2 mL fin A
0.3 mL 28U O B ik B AR AL b FF IR A & BT
o 3 0o Stemke F1 Robertson (1982) {ifi F§ A 7Y 37 J&
£ (M. hominis) I fi# B % J§ #& (U. urealyticum) X%}
CFU 1 CCU, Y 5 25 R 15 0% R ik L2 B AT AR S 1t
B I CCU S, By Rz Rk 2 AH 5 P B8 4> {HL B Ji AR /D
A7 SCHR$ Jo CCUy o 2 75 VA by S D AT T G 1)
W 5E J7 V5 TEB AT 2 R S 43 A JEJs DS R g AL 45
Masover 85 U 4 H 2= 2048 10 507 F) MR 28 5 HL 3 AT A8
A 7 0 LA I R G IE 5 B f5 Robertson 55 i i
T Ak AR G S SR AR CCU L, BE 4700 58 1 7 1% R
TR ARANIE A K 2 B R A B 57 i LA 5 O
Vo Yk A5 ) L, 52 om0 g W v ) M. Stemke A
Robertson (1990) 3 A F 40 fig of ATP (1) 45 25, B35 40
Jarb & AT R ATP, 440 R LTI ATP AR $R
3 ff 3 O R R 1 i 52 O F I (luciferase) — 9016
% (luciferin) 77 7230 52 40 Jfd b ATP 1 & &, CL52 R
P 3 T N VN2 AN N S e QL A
o NEAE K, B AT ATP AL 5O B R I R R T
]2 N T A U # Calus 45 (2010) K A T

M IS 98 S AR K5 % 0 R O e s ORI 2 ) T
R o ATP SOk B R B AT e 7 18 (0 45
Ao AFUGT A dity Ak B A A0 25 RS 5 AN AR S Tk A5 AT

AT % T W5 B 3 JE TCID,, (1 b E W 52 77
055 F 55 3 UM S TR B CCU, K90, 3@ o v] 3
S VE RN OB VR > 45 R AR W 7 ik E AV R A
JREXT 2 A5 R 3 £ B R A W R N, W 4 R 3
55 PR 8 N BT, TR CCU 5 v A b )
T AL ST A TR IR TR 0 S 5 SR 5R A T CCU
W52 7 AR S BT AR B I (] 5 CCU Jy i 3 AR A
[F) » {H R AR A 2 5 2% o

R SCRTRINS B UR S A & RS S OLERIPI
T B8N CCU I J7 vk A e R Ik 15 R - R AR i) 1
PR MO A BT L b A, 7R RIS
b CCU W Jy 2 AR 8 A KL O v i 85 9% )
HEAT 10 £ L6 6 B 1 O b — /> H B W B 0. 2
mL BN R R R 1.8 mL K5 IR 56 op, iR 2
0.1 mL 4 A3 0.9 mL . [K b 1% J7 32 40 58 1 I 5
gEzhr oM AR 2 mL &5 S BIARIG 45 5 3.1 T
3 % CCU M52 &5 %% 4r B8 107°/2 mL.10 7%/
2 mLA1 10 77 /2 mL, K k1% 5 vE7E B8 bk fii i 7 1
o CCUg W& v fE e P& LEAT T 78 70 % 18,
CCUy, R ARE 0.2 mL 55 47 (¥ 2= B0 (0 0 {7 5, dak
o 7 B EA] 8 H I 2

T E W Z VA E Y R R R T bR
M Jils 98 S T4 R — R 8 28 SR AR JEAT S 06, SL R
Fili 98 S R AR AN A S 24 I e M B 7 0 S IR AR R 2
o SO W E A A A T h L k& R 2 AR
T 5 38 W% 7 v T I R 3 T M R T X A el 2k
SR S A Al 58 A TE A T O SE 56 R 5 E
CCU, MEGERER TR EMHEANARBMEHET
50% [FR 5 AT g B RN A R X R ORI
SR AN B ARE AR A A P =1 -0.5 =", X =
0.6931, 2921 0.7, Bl 1 AN Hf7 ) CCU,, K22 T
0.7 g w (R % 1 A 3R 7R v & B nl 20 2k
Ko) B R M, CCU Gt 7T AR 478 3 — #0900 0 1
JE T 4 B B T A

25 b Tk, A SO A 1 SR A CCU, I e 2
MRUF MR e T CCU I s 5 ¥25 100 RS Al 22 140 1) 8, 5
FL AT oy vy o A R AR S AT B Rk S DR A I i
W55 I FH 45 5 T IR A7 2 1 - .
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Accurate titration of mycoplasma culture measured by
50% color change unit assay

Qingchun Shen"? , Congyan Li', Qiangian Feng', Ye Sun'?, Yibao Ning’,

2

. 1 2
Liangquan Zhu '*, Fang Wang
' Beijing Zhonghai Biotech Co. , Ltd., Beijing 100081, China
? China Institute of Veterinary Drug Control, Beijing 100081, China

Abstract: [Objective] A new method was introduced for precise determination of the live cell titer of mycoplasma
culture, and would be a candidate to replace the commonly used CCU (color change unit) assay. [Methods] The CCU,,
(50% color change unit ) was modified according to the method of TCID,, (50% tissue culture infective dose) assay used
for viral titer assessment, and adopted to estimate the live cell titer of mycoplasma. Sensitivity and reproducibility of the
CCU,,assay were assessed, and adaptability was checked with M. hyopneumoniae and M. synoviae. [Results] The CCU,,
assay showed better reproducibility, sensibility and adaptability than traditional CCU assessment approaches.
[Conclusion] The method could be applied to accurate titration determination for mycoplasma, and might be considered
as a useful tool for the research of high density fermentation of mycoplasma and development of vaccine.

Keywords: mycoplasma, titration, 50% color change unit, color change unit
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