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ik, BRI pncA ZEH FRIK S A5 BRI PZATNZ G R . ik B53% PZA T 2510 2 25 25 8% 3 Re AT i, R DU L) 4 57
N PZA J/MIEWEE (MIC); DL PZA WREE R 0 A1 50 wg/mL BYBEFRAEIE SRR, SCRT9EO0E & PCR A B Pk pneA Y
FIRKE, BR 21 MREALBATHE PZA B9 MIC = 1 600 wg/mL. 12 £k 400~800 wg/mL. 5 %4 100~200 W g/mL;
I3 E AR PZA THZ5 K R . oy AR, HAEFAY MIC A8 50 128, 128, 64 wg/ml, (L3 2 AHHEFHY
MIC H# 22 G2 L (PY> 0.05); DIAHIRHER 27 38 PZA & . P RKCETR 25 85 4% /0 BT 3 pneA 2
KK, G559 0.904 (0.202, 2.653 ). 1.157 (0.658, 1.511). 1.147 (0.372, 1.347), PZA #JEH 50 wg/mL
AEFRZH 435 A 1.544 (0.611, 3.191), 0.846 (0.421, 1.237), 0.726 (0.225, 3.017); PATCZGALAXTRE, PZA & Zjk;
FE S HATH, pneA EHARKXZFHL I HEX (P> 0.05), & PZA T Z5RITH 2 25454% 0BT #1E PZA 254 H)
PHTJG pneA FiEToHH B ARk
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[ Abstract] Objective To compare the expression levels of pncA gene in pyrazinamide ( PZA ) -resistant and multidrug-
resistant Mycobacterium tuberculosis before and after PZA drug stimulation, and to explore the relationship between PZA-resistant
Mycobacterium tuberculosis and pncA gene expression. Methods PZA-resistant and multidrug-resistant Mycobacterium tuberculosis
was cultured, and the minimal inhibitory concentration ( MIC ) of rifampicin and PZA was detected. The strains were cultured in
medium containing 0 and 50 p g/mL. PZA, and the expression level of pncA was detected by real-time fluorescence quantitative PCR.
Results The MIC of PZA of 21 strains of Mycobacterium tuberculosis was = 1 600 w g/mL, 400-800 w g/mL for 12 strains, and 100-
200 wg/ml in 5 strains, and their corresponding PZA resistance levels were defined as high, medium and low, respectively. The
median MIC of rifampicin was 128, 128 and 64 p g/mL, respectively. Chi-square test showed that there was no significant difference
between any two groups ( all P> 0.05) . According to the relative quantitative 2 **“ method, the expression levels of pncA in the high,
medium and low levels of PZA drug-resistant Mycobacterium tuberculosis was 0.904 (0.202, 2.653 ), 1.157 (0.658, 1.511 ) and 1.147
(0.372, 1.347 ), and 1.544 (0.611, 3.191), 0.846 (0.421, 1.237 ) and 0.726 ( 0.225, 3.017 ) in the 50 W g/mL treatment group,
respectively. There was no significant difference in pncA gene expression between the control and PZA drug-containing culture groups
(P >0.05) . Conclusion No significant changes are observed in the expression levels of pncA in multidrug-resistant and PZA-
resistant Mycobacterium tuberculosis before and after PZA drug stimulation.
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1. B BATHE

T BT FH A5 A2 o AR TRk A ) M T R I B
OYBOFFREIAEAS I, TR bR A PR 34 i o A A Ay
T 07 VR M R B RO B L S i PR 2 s
bR SIZ 55 5 5 A TS 22 245 [) i XoF S 0RO 70 ) A 1 T
25), HZ MGIT 960 ZGURIIIL PZA 2585tk

2. B0 54UA

Middlebrook 7H9/7H10 15325606 FH 35S [E BD /A H] |
PZA W4 H 3% [ Sigma 24 ], TRIzol (200 mL), i¥i%%
5% 1 7] & (High Capacity cDNA Reverse Transcription
Kits ) FI5EGE fE PCR G603 Thermo A7 R
A= e R4 BAC spreader™ 1100 [ &40
FRAEDIRHE (7R ) AR . MP Fastprep-
24 5G YRR AL (S5 MP Biomedicals ), i
HEAM OO TE (3EE Thermo ). 94007 & PCR
X ABI Vin7 ( 3[E ABI),

—.H &

1. BT EE T

NGRS R TR 2 PP U 25 A% A0 BT, 37 °C
I % 1 2o S B R T THIL0 K FG R R 37 3
37 CHiFE 3~4 JH FIBCOHE ISR AT, W
FEOTRUREE R EE 2 1 2, DL 1 x 10°/mL 20k FE
PR pH N 7.0 B9 THO/10 K [CE5 0L . PZA Wk E

0 F1 50 wg/mlL H pH K 5.8 [ THO K FC i /A 15
Itk ARG IR E A% BOFF R 3G 57 4 A s B
R E b A AR B R AR F- I PZA 1SR
IR (MIC), PZA BB FR41R: 3% 2 A5 18
HU RNA,

2. FIAETF0 PZA 9 MIC #:30

B pH 24 7.0 B THO/10 K R AR % 56 4k i L
AR B RTECE RN S5 0 BT T, 4 5 7 53
BOASGE A He BE 25 1 216, DL 1 x 10°/mL &3k HE /D
T & PZA & W FE 0, 50, 100, 200, 400, 800,
1 600 pwg/mL 1) 96 £L Az Hr ( 45 fL 200 pL, pH 5.8,
THO K G ARG FRHE ) 5 DL 1 x 10%/mL 29k i
T & 0015265, 0.031 25, 0.062 5. 0.125, 0.25,
0.5, 1,2, 4,8, 64, 128, 256, 512 pg/mL Flff
1 96 FLAR P (4EFL 200 L, pH 7.0, 7H9 KIK
WREEFRIE ) 9% 14 d JFREALINA 30 wL &9k
F0.2% W IIRT , 37 CHEFE 72 h 5 W B LB,
R IR i (AR N AT (A R S5 B R AR

3. RNA 25

XPECE K BIR RE 22 B 8 mL, LA 10 000 r/min
B0 5 min J557 B, A 1 mL TRIzol WA i f]
RA R B AWM TE T, JFET MP PGSR
HIAAL . PRHEIRY: 30 s JG VKIS 2 min, EE 4K, T
4 °C 10 000 r/min B> 15 min FHL 75 2 RNase-free
1.5 mL EP &, JILA 200 wL &5 5 EER S, %
#E S min, 4 °C 10 000 r/min &5.[> 15 min, 2
IRHEFS 281 RNase-free 1.5 mL EP &1, Jil 600 pL
SEARE . 60 pl 3 mol/L NaAc (pH 5.3 ), 10 pL glogen
JaF =70 CEMER . HERS, 4 °C 10 000 1/min
B0 15 min J5 3 LW, A 1 mL 75% ZBEEE,
1E 4 °C 10 000 t/min .0 5 min, BRF LRI
HAR T4 5 min, JIA 50 pL RNase-free /K% fift. HU
1 wL RNA FESL AR RS, JARE MR 5 5 B 10 WL FE
WA ¢cDNA,

4, Kl pncA FEEFX

SEHFPEOEE B PCR (RT-qPCR ) #7H pneA JE[H,
pncA S H1N: B 5-GGTGTTCTACAAGGGTGCCT-3,
T 5-GGTGGCAATACCGACCACAT-3', NZBHER Ny
ms, 5 pncA FER A Cr . AHXF &5 27 it
B pncA LA R R

=. GitELE
B Excel A%, LA SPSS 26.0. GraphPad
AT 030 Je 2 B o RS IEG TR AR pneA BE
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Y COfE TR X F b5 (27259, Ao i
2 Shapiro-Wilk (W AGHS ) 1EA AL 0~ E0ds b
AEIESM G, LM (P, Ps) TLGTHEIR, PZA
AT 5 454 AT B pneA &R R 7K %) R
T SR L, 24 HHRH Kruskal-Wallis £k
ML, P<0.05 MESAGITFE L.

# =R

—. PZA T#GKEH

38 Bk PZA T 25 (W it 22 25 45 2 03 BT e, &
MIC F: i7%: >1 600 pg/mL #& 9 k. 1 600 pg/mL
F 12 Bk, 800 pg/ml #F 6 fk. 400 peg/ml # 6 B,
200 pg/mL % 2 #k. 100 pe/mL & 3 #k, & X PZA
[ MIC > 1 600 wg/mL K PZA &5 /K F i 25, 400~
800 wg/mL A HAEAKCETE 25 . 100~200 pe/mL A%
AKOETZ, # PZA THZ 4R 3 4.

Z. RFP MZKEDH

PZA &, . AROKOFR 2514 3 4 o AR A 4T
] MIC £ Shapiro-Wilk ( W 556 ) 1EASMER LK B s
P <0.001, ¥REIENIEIESSMM. PZA &, P,
AR K Y- Tt 245 B Bk A A SF- 59 MIC 23 53] 2 128 (64,
128 ), 128(64, 128 ), 64( 18, 96 ) wg/mL. PZA {5,
IR YT 2 2H 25 A% o R TR R AR T i 25 PR 4
N LA 1. Kruskal-Wallis BEFIRG K AL PZA & .
b ARKSF T 25 AR ARE B MIC A 22 = e ge it

150 -

100 A

RFP MIC

M edian

50 1

0 T T T
High PZA MIC Medium PZA MIC Low PZA MIC

B 1 PZA®. H. RKFWHELEZSBFEFET MIC

#EY (P=0.203).

=. pncA ARERIEKFHN

DA PCR KRR pneA SEPRFTIN 25
rrs B CL{BL, 2 BRTi 2225 PZA SRR X B (G
SEYIE R 15.49), THEAXTFRME (2449), pncA
FERAH X IR (H LS Shapiro-Wilk (W KGH ) 1IEAE
R 56 R P < 0.001, $E8H IR IER 4. PZA
e ARIKOT T 25 45 4% T pneA AR I 3R 3K 43 5]
A 0.904 (0.202, 2.653), 1.157 (0.658, 1.511),
1.147 (0.372, 1.347), pncA AJEF XTI ILE 2.
Kruskal-Wallis Bk FR 56 XT L PZA Tiif 245 7K S A [A] 41
Z [8] pneA SR FRIRIKT e 2z g it E L (P
=0.731 ),
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pncA AHXRIEKF

) i

High PZA MIC Medium PZA MIC Low PZA MIC

B2 PZAF. #. RKFMALEZDBFTE pncA EF
RiLBER

M. PZA ZY A IBRI G &S ST E K pncA
RIEERDWH

Pl pH 5.8 it 7THO >k X 1% 7% i 55 37 B vk 0 xt
i, LA pH 5.8 /9 50 we/mL PZA #5245 THO K [CE; 55
SR SRR A S, TR SRINE (2725,
pncA FERARX IR HE Shapiro-Wilk ( W Ko ) 1F
BRI R P < 0.001, 3B NAEES D06,
PZA 5. v AROKCPT 25 VR TE PZA 25905
AT 225143 50 1.516 (0.654, 3.319). 0.846
(0421, 1.237), 0.726 (0.225, 3.017), W ¥ 3.
Kruskal-Wallis #FIGI0XT L PZA Tif 258, . ik
IKELHAE PZA 2590134 4118] pneA FE kK,
ERTGIFE L (P =0.120 ), 55 FkFIK 56 #
¥k PZA 259345 pneA FER R IKF L2455+
TG #EL (P=0249 ). WL 4,
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B4 PZA WA EHEZSRTEERT PLA R

pncA EREFRIEXTEL
L

ELA I B pncA FER 58 AF J& 25 4% 0 BT
i PZA i 25 59 = BEHLH], T 35 30% B9 PZA Tif
2 R B PZA BENETE H A B4R pneA JEH,
FE7R pneA KL S8 LIS PZA it 25 KL B AEAE 12,
HIH0F i 4 B9 08 45 A% 0 BOFE 1 i2E 4T pncA Tl
J¥, (RIS S pneA S48 RUFET A=A AP IRATT
HI 95 B FE N 22 25 PZA USSRk i Hh G
ME pncA FEHR A, R pncA FER AN B
PIPRIR R LS B AT T8 PZA T 2. pneA FEK 4
i I 18 P g P Ak PZA DL ES AR, AE PZA

T} 245 285 A% o0 B B P LR R BL AT, pneA JEA
TRAKEFEIR RN pncA N A8 SR GEA% S Kb T
PZA TR 25 HLH17 A5 R AL B, 32 258 1 X
oM PZA T 252584y BIFF B 28 PZA 25915
pncA FEHRIK5TC PZA 259 A R ik 2 8]
(25 5%

K PZA i 2 322 K A A T 22 24 45 4% o R TR
h, AET 225 454% 5 PZA T 25 R kA
WFFE LATI 2225 PZA it 2545 4 BT i i g5t 42,
KPR PZA A 257K P01 T Hmr o e I
S5 R AT R R AR T 25 3222 rpoB 3 [HI 28725 5
H, rpoB I RNA RAH g Wik, HRAG
FH) RNA A B IV FEL5 M 1 oo 2s n] RE 258 ma
Ui RNA 56538 (B BRI PZA A ETIARZG )
2 pneA FER RIS A PZA B AL & IETT 252 E
JE T 237 BRI AR ST 25 B 5 7 N A5 X — A
ATE R T PZA if2hm . T OKF A bk
FUAE i 25 7KF, 855 IR 3 4URI46-F A9 MIC
B T 64 pg/mL, AL KV 25, X)L
PZA fm . WL IRV 245 21 22 [ 1 81 25 7KF-
SR BN TGS R A RR A IY 86.84%
(133/38) [P B Bk A 45 F MIC # 3 32 pg/mL, R
PZA it 25 Bk 22y FAR - s KO 24 i 22 245
TR A2 1 AT 8 R A ST T 25 02 75 25 52 M 1 pnc A 3
R 238 K7 ARWFIERLIN T PZA 259 Rl 25 4%
Oy AT R ARXT T IC R 9 387K, IR 3L
5P pneA LA LA (pH 7.0 19 7TH10 K K
FRE;FRIE ) AKEXT L, ZBLPZA &, . MK
i 2524557 PZA 29I pneA JEHHRIKE S
AREFE IR T W22 5. PZA T 25 45 4% 20 KoAT B 1
PZA Z9IEHT pneA JERRIAAR K AEAEAL, pncA
FE PR IK AP 238 25 R 45 4% 0 BOFF B PZA TR 25 11
FREML T 2 — IR ABEST . KT pncA S
KA BESE, Rueda %M #F 58 $2 78, 11 % pncA %
R AT 2 k5 BEAH XK ZK A pneA ik, 9 B
pncA B KRBT . HARTFG A R )2,
H pneA FiILAIRSME EEFUR AAAR RIS, A5 HE
TR S5 3 BT TR G R 73 254K pncA BRI 931K
HHBA AR, tesh, FRATH 4 4] PZA B —4&
LA A% 25 2 S A BT IR R RE EA T PZA 25
TR, 4550 kB PZA B H: pneA R ik
B 3L ERT R

AR AR ZANTET: E R A PZA i 2
LR 38 MRIE T/ VAR IR R TE ST,
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2P KA G 5 K B AR 252 PZA 25l
J&i pneA FER SRR G TR A FRIRSRTY . Tidh R
RAT AR 225 PZA TH 25858 AT B Y pncA
FLR RO, FRATRTIANE T & AR 2 25 454
B PZA Tit 2528 6.22%"), Therese 252V 4% 18 E[1 BF
JLEEZAZ A T BRI PZA PN 25255 pneA
RAFKE N 20%, AR Z 245 PZA Tif 25 pncA FE [
RAFLER R MET IS . 5 S0P IR R it £ 24
PZA Tif 24 e PZA BURSS BT, #R5 pneA %
KSR M5 A TR PZA it 24
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