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Mycobacterium tuberculosis complex (M. tuberculosis complex) is a causative agent of contagious

chronic disease in a wide range of mammalian hosts, mainly cattle, goat, pigs, wildlife, and humans.

The definite diagnosis of tuberculosis is made based on culture of M. tuberculosis, but it takes a

long time. In the present study, we analyzed whether the detection time of M. tuberculosis could be

reduced when cultured in the medium containing the culture-promoting ingredients-107 (CPI-107)

using the BacT/Alert 3D system, an automatic culture system. The time to detection (TTD) tended

to decrease as the added concentration of CPI-107 increase. In the case of low numbers of M. tuber-
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culosis, it decreased by 21.0% at 1.2 mg/mL of CPI-107 and by 15.9% in the case of high numbers
of M. tuberculosis. In the culture using clinically isolated M. tuberculosis strains, the shortening of
the culture time by CPI was more evident. In conclusion, the detection time of M. tuberculosis was

shortened in the medium added with CPI-107, and this could be used for isolation, culture and drug
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susceptibility test of M. tuberculosis.
Mycobacterium tuberculosis complex (M. tuberculosis complex), Culture-promoting
Ingredients-107 (CPI-107), Time to detection (TTD), BacT/Alert 3D system

= M. tuberculosis complex, M. avium complex, M. gor-
donae clade, M. kansasii clade, M. nonchromogenicum/
terrae clade, Mycolactone-producing mycobacteria, M.
IF0] ool &3], BE 7Y o]
i FAIZEo] A Q Hrh(Beste 5, 2009). M. tuberculosis com-
plex©l &38M= M. tuberculosis®t M. bovis+s ILA|H}A] o A]
Hj stz B, oF 45 o]4e] Alzto] A8 HtHKochet Mizrahi,
2018).

Aol A A AAZA o= dAYstaL 1AL, A2t AY
SPUHE AL ow, AlA /152 1/30] Adlof o]
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ment) =7t § 23 TYEL AMTEC] 1912 ZOo= It
Ay Ho] & Z7lo|tiWorld Health Organization, 2022).

28] gt a2l W E 5h7] fIste], 2 A&45H
Acksty Ao gsh 229 §8S Hol& Aolt®Bird 5,
1996). 2o thgt AAIgt AARA X T2, Ado] gt
AP Hal= Aolto] dieh =2 AHsmear test for tu-
bercle bacilli), 287+9] £ 2 Efuids 2o o
3t AW AAR o]Fo] - K Denniston &, 1997; Kim &,
1999). Adito] thet ikt TG H A acid-fast bacilus
stain, AFB stain)2 AI&5HA| 235 E&5 5= Sl AHol
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(Hoek &, 2011). otAIT, o2 A3 FA o of
FAAEA HARE 5= gAY YT Wolba] Aegt
AWZAARE Hote] AaldtS £ - B st Zlo] 2
tH(Machado &, 2019).

Aol 22 - vk o] AdHAIA Fa5HAIRE, Hl
FAIZIo] 4~6F A7t 28 (Lee &5, 2005), AAHel &
< 9] Adaligto] AL A gl &olstARt, A2 49 24
dlito] EAY A Ao viFAIZto] wi-- Zojx AL £
7} FA] &7]% stk (Mok, 2016). Folls WA GAAH S
Lsto] Ao wjgAIT o] OF 2~3F 2 @S QI oFA]
T A 9] B FAIS B 0171 YA Adlto] A dt=
o] a3 A & Ei= vl 9] 23 JfAskHs 2ol B RSt
o},

A9 HFAE ©55H7] st} ofF A7t USAHh
Gruft®} Loder (1971)= 8%2] o|AtsletA HLojA Al
iSRS o HAOlA Ao Ee&o] 7K AL st

o

AL, Siddiqi 5(1988)2 Bt w52 B7Iste] &7

i
)

g dlE & (polyoxythylene separate)”} 23
Akl tfsto] HiFAIZE ©E5T 5 Sl A2 stk ®
et Al E(selenium)< BiA°) H7FeteS o A3+ =3
Agol =710l =AY AEAIZI0] HAash= A
(Jaquess &, 1981: Kim 5, 2018).
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ents-107, CPI-107)& ©]-&sto] Aol st f-a4d< B7t
Eri=g
AW BET4F2 M. tuberculosis H37Rv (ATCC 27294)

of A NA RSt AolldtFE3 A Ao ArEd o
ArA#Z(Drug Susceptibility: DR) 393, SHAWA 2AF3F
(Multi Drug Resistant: MDR) 3955 & o] AMESIAT
AHFFEL Middlebrook 7H9 ¥iA(BD BBL, Sparks, MD,
USA)°ll ADC Enrichment (BD BBL)E 10%% =5 7}s}od
HiQFet & -80T o] Hastion, Aoyt g AAHst
L OjFee] BEQHH3ESH ATFAIAANA AAIE AT

A9 vk Middlebrook 7H9 (BD BBL)?+ ADC En-
richment (BD BBL)E 713t Hi | ¢t @B HE of(Won-
ju, Korea)oll A Al&-& CPI-107S Middlebrook 7H9 BiA]
o H7}5t WA & o]&sto] Aot 2 SA5Hct. CPI-
10701 tigt AZF Pierce BCA Protein Assay kits (Thermo
Fisher Scientific, Rockford, IL, USA)E ©]-&5}o =435}%
ot A2A] 21- o] wet albumin (BSA) standardE ©]-8-9]
o FEE Ao, EFA RS} GAEE J4HE Al=E mi-
croplate well]l 25 plL& 53t th3, welloll BCA working
agent 200 pLE F7It &, 37C oA 3087t A&ttt uto]
AZPPHE7|(plate reader, Thermo Fisher Scientific)®
562 nmOIA FFEE S%ol%tt. BSA standardE ©|-8-5}10]
HE FAE O9 v, £F JAE o]85to] A= 5&=E A
4kstiet.

AdlFo] W2 A58 7171(BacT/Alert 3D; BioMeriux,
Durham, USA)E ©l&stgloH, 2] IS FA
B2 A7 Htime to detection; TTD)S.&2 &A% Itt. BacT/
ALERT® MB #iFof] AalF2 1 mLA E3510] BacT/Alert
3D A2tsto] vike AAIskH. ¥+ EEdF H37RvE
FZE=% 5.0x10° HF5(Colny Forming Unit, CFU)?} 1.5 x
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HIYE XIS E(CPI-107)2 &1t

10° A7t H 25 JES F BacT/ALERTOA 9] FEA]
HE 717 SH5t92H, CPI-1072 98 5X=5%=(0.3 mg/
mL, 0.6 mg/mL, 0.9 mg/mL, 1.2 mg/mL)Z H7}sto] vk

7Rk v RN ST 28F) PRet e F7E 4

245 ol8sto] 10814 TA 4k %, 10% ADC (BD
BBL)E %3135t Middlebrook 7H10 TLAuA 2] wj st ek
+E S5l

WA AHFFE o] 83to] CPI-1072] At vigol gt I
S ZAV5F . BacT/ALERT® MB i) CPI-107 1.2 mg/
mL, ADC (BD BBL) 500 uL T+ CPI-107% ADCE FA]0]

B 5, HARSA AR 37, AW AR 3
7_‘

p

(TTD)Z ¥l A5

Z}5E GraphPad Prism (versio 6.0; Sad Diego, CA,
USA)E ol&ste dag EA4skth 24 & 749 H]i+= Stu-
dent t-testZ 0]-&3tR. 2™, PFro] 0.051]9H1 AL BA44 &

o1 Qs

A8 H37Rv BE455 HF5E 5.0%x10° B#(Colny
Forming Unit, CFU)?} 1.5x10° a7t HEE JAET &
BacT/ALERTOA Y] FFEA == 717 S46t9S o, 74
B 9.5 A& 16.7 &Yl A8 FAtHTable 1). CPI-
107 0.3 mg/mL, 0.6 mg/mL, 0.9 mg/mL, ¥ 1.2 mg/mL
9] =& BacT/ALERT® MBHiZ|of| A7}ste] Adl#F H37Rv
5 o]&sto] widS HAISHT. ddS 5.0x10° Ao
2 AZFT A2 CPI-1079] 5=7F 0.3 mg/mLRl F% ¥4
gx]7|17t0] B 15.79(15.1~16.29)F oF 6%2] HFA|7to]
9= 9t CPI-1079) s=7F 1.2 mg/mLe] 3%, YA
717to] Wt 13.24E ADCE H71ot9& et 3.599] i
AZto] &0l 21%9] v FAIZto] S5 et AdtS s Eel
1.5x10° A42 FE5e 490l CPI-1072 %7} 0.3 mg/
mLQl 3% FAAEA7|7e] Bt 8.68(8.5~8.8Y)= HiFAIZ
o] 9F 9.5% #4F It} CPI-1079 H=7} 1.2 mg/mLe] 7
&, FAAEA7I7t0] B 8.09Z ADCE H7IstHS mHch
1.599] vjFA|Zko] Zo] oF 16%2] BiFAIZto] ©&E| Q). 2
St i Foll AME-E CPI-1079] 5ol weh FFA717te] &

T AT U HEE A s=ol wEt CPI-
1079 &3}7} Zpol7t Yebds o], Adld AEE(5.0x10° A
T)NA TEE(1.5%10° Ao Eet FFER| 7170 ©5E]
s AT 5= Agieh FAA M E AL 59 Aoto]

Ashe 297t Bon e, ol AL AgAAt fA

e

The results of cultivation of M. tuberculosis H37Rv with CPI-107

M. tuberculosis

H37Rv (CFU) Culture additives

5.0x10° ADC
CPI-107 (0.3 mg/mL)
CPI-107 (0.6 mg/mL)
CPI-107 (0.9 mg/mL)
CPI-107 (1.2 mg/mL)
1.5x10° ADC
CPI-107 (0.3 mg/mL)
CPI-107 (0.6 mg/mL)
CPI-107 (0.9 mg/mL)
CPI-107 (1.2 mg/mL)

Time to detection (days) Reduction (%)

16.5~16.9 (16.7) -

15.1~16.2 (15.7) 6.0%
14.2~16.0 (15.1) 9.6%
15.0~15.6 (15.3) 8.4%
13.2~13.2 (13.2) 21.0%
9.2~9.7 (9.5) -
8.5~8.8 (8.6) 9.5%
8.5~8.5(8.5) 10.5%
8.2~8.5(8.3) 12.6%
7.8~8.2 (8.0) 15.9%

CPI-107, culture promoting ingredients-107 (One health Frontier, Wonju, Korea).
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DS MDR

M. tuberculosis

The results of culture of M. tuberculosis clinical isolates
with CPI-107. M. tuberculosis H37Rv, three drug-sensitive M.
tuberculosis strains, and three multi-drug resistant M. tuberculosis
strains were cultured using using the BacT/Alert 3D system
(BioMeriux) in Middlebrook 7H9 medium containing 10% ADC
(BD BBL), CPI-107 (1.2 mg/mL) or both. The asterisks denote
statistically significant difference when values were compared
with the control ADC group. ** P<0.01; ***P<(0.001. DS, drug-
sensitive; MDR, multi-drug resistant.

Z7A9 5.0%x10° A58 ALE st

W5 o R Ao H7HER AMEE=
ADC (BD BBL)# CPI-107& ZtZt = SAlol A7}sto] vy
FAIZHS =45 BacT/ALERT® MB #iAo] 10% ADC,
CPI-107 (1.2 mg/mL)< #7}sta, AHF H37RvE, 9A

e QAT 39T, WA Al 39S 42 5.0%
10° #4542 H%3to] BacT/ALERTOIA FAEA = 7|7t
< 2A519chFig. 1). 28 BE2F59] H37RvE ADCE H
7Hel viA] o]l Hste] CPI-107-2 71 iAol A FgeA]71%F
o] oF 3% AAEJTHP<0.01). A4 AaolA ADC
Tk H7kg wiA]of tiu|stel CPI-107°] 47He iz oA w7
Zko] 8¢ o]4f @510 (P<0.001), THAIA A w50l A
ADCYF H7be wiR]of diulsto] CPI-107% H7He viR] oA
HiF7]17ko] oF 5Y @S EITHP<0.001). 25 Wi
ol ADCe| CPI-107& &o] Z7Fsto] vt A-$+= CPI-107
< 9508 HIIRE iR oA 9] FAHEA DA Zpol7t et
A FQITHP>0.05). webAl, ADCS} CPI-107S §A4 H7}sto]
vl off wi ol thgh A5 avhs SRIE]R] oottt

25 . DEE2H A - HEY

p

2 & T} o] IAHAE ol8sto] AHAFES &
2ol ol B8 457004 85 Fx £ Q8H o] AdHS
2] - wjote] oAU Ao o83 AollA et
ojfgoz &5t Stk E AFoAEs Add o] AR
S MAGES 25t AF] WIS 75t Bk
o}, A AAHfR]Ql Middlebrook 7H9 BiA| o] A7IE=E A}
&%= ADC (BD BBL)&= H]-80] 17}o] 1 sfjQ]of|A] Z=¢]of| 9]
&3kaL Qlof(Sabagh 5, 2012), °l& HAISHAY #id71HS
F7HH 02 gEAZ 4 Qe #iAZES 214 CPI-107S 2
St WP RO 2 A9 5 BT

AaF EFFFNA CPI-107S ot HxolA 87|17t
< BA319S u], CPI-1079] 5=71 &< #i Ad ¥
717k ©EEE A RIotAt. et A 4 iEOﬂ w2}
CPI-1079] #i7]zto] gt 2ol &= Uebgth. 28+t 15
(1.5x10° B4$)E CPI-107S A7Fste] Hj Jﬁ} % off Hj<F
717ko] oF 16% AASIAA T, AE=(5.0x10° X
1072 H7ksto] wigstdle o wig7]7to] <F 21% ZJ 5t

AAFY L7l WS $& CPI-1079 83 =2 AL 891
T AR o] AA ?J A A AHdto] 57t W2 7
7} ot ¢ f-840] =& A& 7=

AR FFA Wﬂ%‘#*é At} AW AT

o]-&sto] CPI-1072 H7Fe HiAIE ol-&sto] HiFAIS S4
StolZ wl, ADCYF 7t v x|l A 9] FARA LRt FA7H
T YdtT Aol A= oF 89, 1P| AL THAlWA AalltTof
A= oF 5Y ol EE R ol2et Zik= At v golA
AR o7 AFARE EHE T (Bovine serum albumin)©]
F/4821 11719] ADCE CPI-107°] HiA] & &= )& Ao|th.

Ao A Adldt AT H37RvES =2+
JEA717r0] 34 ~6Y A= ¥ Ad=d, o= H%

=

)

HN
r=1.1
N
Ll
s
o L

10] A iﬂi%"} s g= ol 43H Z%“i.‘&
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HA Stk (Cruc1an1 2004 OGrady 5, 2011). 18 =2&
AR A HAONA &Y - g | *P‘:LO] Tgol E A
OoF 7|7t "ok B3 & AtoAs AAE SR AR sht
Q1 BacT/Alert 3DE ©l&35te] 232 #Y71= S5
& o, 29| wjgAIzIo] A ol A8E= AR ol A
CPI-107<2 A7Iste] vigstAl |, oS Eok A45H
£ - g 5 A Aol (Wallace 5, 2021). F7H0 &
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Zalz Yol ot BHYEERIZSE(CPI-107) &t

Zoj0 B - ool AwE ARE Bt ohet obA A4
AolE 28T A9, Aol Ak °l Xzl 2A Joje 4 9]
2 oIt

sk o B Alzto] £aEls AulRo] Wopte BE
3171 iste] CPI-107€ A71et il E A483te] Aalzol
WjF710kS ARG Ul 2R1S o] §3te] BAskgiTt. CPI-107
2 WA A9, AR AT SRS T FHEA
7170] 21%, D5E0] ASFE WFIIFS W oF 16% A
Stoict. ok Asat CHN 2] 49, CPI-107
2 WAL o 7129 WAE 12 ADCETE L5 )
712t WEEIT ol2H CPI-1072 7129] ¥ d7hg R
ADCE AR 4 9he Bt opet wjprI2ke ThEste] A
9] £ - vjF Bak ol e} S AAOIE B8 5 U
Zoltt.

Ol
©]

0] =52 ST ATA 7] 2 AFARI(NRF- 2013R1A1A2059687,
NRF-2016R1A6A3A11933077)3} sHEAMER] Aoz
SHAE71€7185 719 7S AR Y-S E1 =S A YAE 9
A ot AT E S (FAME: 122011-2).
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