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Determination of anti-Mycobacterium tuberculosis components of Caulis Euonymi
Alati and Cinnamomi Cortex by reverse bioassay guided isolation
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Abstract:In this study, reverse bioassay guided isolation was used to discover the anti-Mycobacterium tuberculosis ( Mbt)
components of Caulis Euonymi Alati and Cinnamomi Cortex. The results indicated that usnic acid and cinnamaldehyde were
the strongest anti-Mycobacterium tuberculosis components of Caulis Euonymi Alati and Cinnamomi Cortex, respectively. The
structure of usnic acid and cinnamaldehyde was modified to obtain 7 derivatives ( compounds 1-7) ,which have strong anti-Mtb
activity. Among them , 2-( 2-benzofuranylmethylene ) hydrazinecarbothioamide (1) showed the strongest activity against Mbt
(MIC =1 pg/mL). Through molecular docking, quantitative PCR , microscopic imaging,and bactericidal tests, it is speculated
that the mechanism of action of compound 1 anti-Mtb is related to the intervention of 8-ketoacyl-ACP condensase III of Mbt.
Key words: Caulis Euonymi Alati, Cinnamomi Cortex ; Mycobacterium tuberculosis ;reverse bioassay guided isolation ; structur-

al modification
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g (BT 2 25 45 1 ( multidrug-resistant tuber-
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drug resistant tuberculosis, XDR-TB) H Bl J5 , 45 45 #%
TREIATTHIA T RME > o TR AR A i A Y
TRAFEATBR , PR A AT B VR AL 0 4 A% 24
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YAk o B T, Hean v [ R AR 7 W Ak 2 i o3 4L
& £ ( Chinese Natural Product Database , CNPD) %4>
TSR T R 2G4 2 o B M s A A oy
U TR, ¥ B B2 4 500 AR

UTAEARFRATXS 200 ZFhrh B 25 S O HEA T L 2
FAT T H 0 (blind screening) , & B 80 £ i i 2
IR A B 410 ) 45 A T TR 1% S5/ N 00 7R MR BE (miimi-
mum inhibitory concentration, MIC) {H/]N T 2 mg/mL,
PR 24 ) I A 2 R D G P O AR AR S B AT
SIS 5 B G IS PRI UE TAE . ARG EER
SRS R BT AL TG PR, AT LA R AR ™
W3 B P A Rl B T 0 e B 0 0 SR
6, PEAR SEBR v, B 4 L v A T B L PR S 5
XSG, SR P T BB 4 18 1% 7 R T R F 58 1A - (1)
I FH o T SRR 7 A 2 ol 58 T A R P2 X B o
P PRI A O AT R R 5 (2) A B Sk, K B
SRHTPIAORA R A PEERE B BT AL AT
P, TN BRI T ) 03 7 F TP
PRSI 03 B 5 10) 731 F8 0 RIS 35 e 10) 73
THFROLECELH 53 5 (3) RSN AE AT I, % B
PRI 0 AN (6] 358 67 B3 2H 43 A7 78 B 0 1 9% 1 22
S ANEEIR B B2y TR R R, R 2 TS, Rt
AL, A 35 R i T 55 P B0 445 A2 A TR T P 0 1
FHARTR 7 R UE B, A A T 2 PR A0 45 A AT R 16 2 O
55 (4) RHIDFE TR, X542 8 1R 1 A A T R A7 45 4
B, A5 2005 M S SR AT A

ARSCIEI 1 38 1) BR 703 B TR AE RN B2 T
PERLIF B PEH, I Ry 31X W R 245 B4 Al R I S 4t 1
BheEA , o I B2 vh R P25 AT B o - 4 it
TR R
1 #MRi57%
11 SRR

Y7 ( Caulis Euonymi Alati ) A1 A ## ( Cinnamo-
mi Cortex ) W T 5t BH T H 258 A ), 28 53 H R 2247 1
B YE , WP o TP BHE Y TP ( Euonymus
alatus (Thunb. ) Sieb. ) {4 BB AR A S, A
MR RE Y I AE ( Cinnamomum. cassia Presl) [
B B A (A5 P 021-Ea, P EE 021-C) A7 50
KLy Be KIR T I 5T % 5 A S5 R 20 B i BCG
(g H ATCC) ;AN SR INAERE F A R AT .
1.2 ZESFHHE

IR AR 7= A 2 i s A Chttp 2 // www,
pharmdata. ac. ecn/cnpconline/ ) \ETCM ( http ://www.

temip. cn/ETCM/index. php/Home/) il HERB ( ht-
tp://herb. ac. en/ ) $i4fs B2 A i) S P L A EE R AR )
W ERTFEAGE , ARAF o5 L, 8 2 | b o
F1 Elsevier 55 /35, 1 i 5 67 P L REE 94k =2 il 43 rh
WP HAG A5 AT BTG P, AR T A 1% P00
3 B A VAR R B8 R ] 43, AR — AN 2
TR 2 A DL E o3 35 B B0 S5 B T 1, DA
MIC fELE I 73T IR T 0205

A SER N SO R R, T P2 230 A
AerF iy, I T 25 B A F L s | =
B RN B RNE R R A WAL S, H
il B R PTAAZAT Y MIC {524 160 pg/mL, #1425
PRACAAZAT I MIC B2 12.25 pg/mL, I &
PSR AT S5 P30 1) BR B 23 B 1 R 1) 20 101

WEEZ S B AL &8, VR T4 & i 26 | B
R W IR F R REEY . TER
BRI, PUEERR | URERE R et A e AT i
e, PUEERES LA AT AR P A (MIC = 10 pg/mL),
PRI HH AT AR Ay AR ) B 70 B ) S ) 40
1.3 #BE5SEH

TP T HRECAE | kg, BIREORLEY, 1 75% &
S 3 U, BEK 2 5 ISR IBOH, 9 e 4, [ i
R TG QIR E 180 g, 5 FHZR IR /K $2 50, 75K iR
T 60 g, FAMEJTIER 4> £ 3R B IO i 2 1R K
fiff, 43 AT L 2R BRI R B2 AR I, 15 AT
BHRE 12 g, CIROTRIZT 19 g, BRAKMEH 80
go ¥ LR OWRIR T ZME AT A0 5 73 15, LA i -
LMROPR(10:1.5:1.2: 1,12 1.,0: 1) e i 2k 17
B REVEIBE , R P2 (3% & IR AR IR 2803, 19 21 5 M4
I3 (Frl ~F15) o RGP A EHEN L, T & B4 )
I, BOR AR IR

PR TR K2 1 kg, S M ZE IO 12 [a] 9 1 P o
RAMBERE 15 g, LR OBRIZE 21 g, FRIKAHIR
H 86 go IR, WEER) LRSI TR K 2
Yk, ORI PRI, SR O i A e L 1R
CBRAR T S A7 ik e 15 1 e ks A T Bk
ZREICHE (3B — 2000 BE A58 3 M (Frl ~Fi3)
1.4 REMWIIME AT EEENE
1.4.1 Middle brook 7H9 3% 7 % #4 %) 4

KRR Middle brook 7TH9 ¥ 4.7 ¢, iMA
1L Z&8K .2 mL Hl, PR 515, 0 T
150 mm x 150 mm B4, B AT R 2 mL,
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1.4.2  FAREIRH &

W REA ] Z H R E AR ( DMSO) FL il i 1 mg/mL
(B, > F Middle brook 7H9 i £ 1 & 41| ¥k JiE (1)
FEAAE AN RV FEREAS TS WA T =587, PR X B2
90.25 wg/mL {1 S 40 B, B T R ZH SR R i 245 1
Middle brook 7H9 3% 3% .

1.4.3  #FHm

W A8 1 0 & 250 B T 121 °C i K B K
P 45 min, A1 ] AU KT TH 15 3R
WFES HCE, AR DR v B, B S A G LS 1
(K2 10° CFU/mL) Al ¥4 20 wL B 23 439
BMTA S, BT 37 CryE R R h e 7
Ko BEIMA 15 wl0.01% 7] REJ W, A )5
FOFCE T 37 CREIREE SR, 55 ] B2
B AT IREEIC 5, 2 e IR o B2 AR 21, g il
SRR AL o SR AT TRV B A VR R € Y /)
1.5 &5#&if

G IK A A AT WG R, S ARG PR
SR AL A, LI B TR 1Y 235 #4) 1 AZ 2K I W IR AN AN [R]
BRI R R EERE S A A W) e 4h SRk (LI 1) 75
T AAFERBEEAED (LK 2) . BRI G
Ffb2g 2R iEE  H NMR #1°C NMR %51,

A

EtOH ~. .N_ _HN
ANy s HZN\NJ\NHZ — RONTY?
H
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Fig. 1  Synthetic routes and structures of compounds 1-7

1.5.1 2-(2-Benzofuranylmethylene ) hydrazinecarbo-
thioamide (1)

K 2-RIF R FHEE (0. 22 g, 1 eq) FIZ LR K
(0.091 g,1 eq) 7E & A b ERM2 Ry 12 mL L PErh
FIRAY IR 4 h, SRS HAT H E AT vl
FHOBERE B R AR 3 P koK 0.23 g0 URH
69.68% , ESI-MS:m/z 220.3 [M + H]* (caled for
C,,H,,N;08,220. 1) ;'H NMR (400 MHz,CD,0D)§:
7.98(1H,s),7.64(1H,d,J = 7.8 Hz),7.51(1H,
d,J = 8.3 Hz),7.37(1H,t,J = 7.8 Hz),7.26
(1H,t,J = 7.5 Hz),7.20(1H,s) ;" C NMR (100

MHz,CD,0D)§:155.5(s),151. 1(s),132.8(s),
129.8(s),128.1(s),125.9(s),123.2(s),121.5
(s),110.8(s),109.7(s) o LA bHd5 ScHk'™ s
FRRSH e A — B, 0K Ak 5 W) % %E  2-(2-benzo-
furanylmethylene ) hydrazinecarbothioamide,

1.5.2  2-[ (2,3-Dihydro-5-benzofuranyl ) methylene ]
hydrazinecarbothioamide (2)

2, 3- S [ b ] VI-5-T T (0.296 5,1 eq)
IR (0. 182 g, 1 eq) N JEURE, $i AL A1 1
G T 25, 15 2 @k K 0.306 g, I3 69.
22% , ESI-MS:m/z222.3 [M + H] " (caled for C,,
H,,N,08,222.1) ;'H NMR (400 MHz,CD,0D)§:7.
90(1H,s),7.69(1H,s),7.43(1H,d,J = 9.7 Hz) ,
6.75(1H,d,J = 8.3 Hz),4.59(2H,t,J = 8.7
Hz),3.23(2H,t,J = 8.7 Hz);"”C NMR(100 MHz)
5:162.4(s),144.0(s),128.6(s),128.3(s),126.7
(s),123.3(s),108.8(s),80.1(s),71.2(s),28.5
(8) o DhBOH 5 SCR' ™ 38 i B0 2 A — 3, %
Btk & Wy % g ol 2-1 (2, 3-dihydro-5-benzofuranyl )
methylene ] hydrazinecarbothioamide ,

1.5.3 2-[(2,3-Dihydro-1,4-benzodioxin-6-yl ) meth-
ylene ] hydrazinecarbothioamide (3)

B 1,429 0 be-6-HIEE(0.328 g,1 eq) FIE
BERNK (0. 182 g, 1 eq) TE L BEVE W P 1013 6 h, 18
b TLC Wl 5z 0y 58 il 3 U8 RN IR G Yo 7 W ik
WG TSR 22 (Al CFRCER = 5:1) 18R
g ek K 0.338 ¢, W& K 71.29% , ESI-MS.
m/z 236.3 [ M-H ] ( caled for C,, H, N;0,S,
236.1);'H NMR (400 MHz, CD,0D) 8:7.85 (1H,
s),7.27(1H,d,J = 2.0 Hz),7.19(1H,dd,J =
8.4,2.0 Hz) ,6.85(1H,d,J = 8.4 Hz) ,4.26(4H,
d,J = 2.2 Hz);"”C NMR (100 MHz, CD,0D) §:
145.9(s),143.9(s),143.6(s),128.2(s),127. 4
(s),120.9(s),117.1(s) ,115.4(s) ,64.5(s) ,064. 1
(8) o Dh-BH 5 SCk'™e 38 i B0 2 A — 3,
Bk G % e N 2-1 (2,3-dihydro-1,4-benzodioxin-6-
yl) methylene ] hydrazinecarbothioamide,

1.5.4
hydrazinecarbothioamide (4)

TERRFESRAT T B A B (0. 091 g) () LB
WO N2 o-TRACPAREE (0. 225 ¢,1 eq) Y SBHF WK
o IRGYTESD CHEHEZy 6 h, IR HSTTIENT
RS USRS g T D Ol TS

2-( 2-Bromo-3-phenyl-2-propen-1-ylidene )
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0.221 g, WKk 77. 8% , ESI-MS:m/z284.3 [ M +
H]* (caled for C,,H,, BrN,S,284.0) ;'H NMR (400
MHz,DMSO-d,)6:11.72(1H,s) ,8.41(1H,s),7.93
(1H,s),7.86(2H,d,J = 7.2 Hz),7.67(1H,s),
7.50 ~7.37(4H,m) ;”C NMR (100 MHz, DMSO-d, )
5:178.7(s) ,142.7(s),137.7(s),135.0(s),130.2
(5),129.8(s),128.9(s),119.2(s). Ll i
SCHR™ T 38 B R AR — B, BOR AL 28 2-
( 2-Bromo-3-phenyl-2-propen-1-ylidene ) hydrazinecar-
bothioamide ,

1.5.5 2-( 2-Methyl-3-phenyl-2-propen-1-ylidene )
hydrazinecarbothioamide (5)

a-F 2L N FEE (0.32 g, 1 eq) A4 5 il Ik
(0.091 g,1 eq) MUk, & IS Y 4 19-E UTT %,
B3 E A% 5 0.307 g, Rk 70.09% , ESI-MS.
m/z220.3 [ M + H]" (caled for C,, H, N,S,
220.1) ;'H NMR (400 MHz,DMSO-d,)8:11.35(1H,
s),8.15(1H,s),7.87(1H,s),7.67(1H,s),7.47
(2H,d,J = 7.4 Hz),7.40(2H,d,J = 7.8 Hz),
7.31(1H,t,J = 7.2 Hz),6.77(1H,s),2.1(3H,
s);” C NMR (100 MHz, DMSO-d,) 8:178.1 (s),
148.4(s),137.1(s),136.8(s),134.7(s),129.7
(s),128.9(s),128.1(s),13.22(s), k&4 4 h
H 97 4i8% 7. 50 ~ 7. 37 AJE TARFR ST S0 A
9 S H Bk iR 7300 7. 86 7. 93, fbGH S
T 25 B ROV S B0 T S 9 S H Y
WA iR = 3, 430 6.77.7.31, kG5 H) S
AL H s iR 2. 1, ek ks 5 % 2-
( 2-methyl-3-phenyl-2-propen-1-ylidene ) hydrazinecar-

bothioamide .

1.5.6  2-[ 3-(4-Fluorophenyl ) -2-propen-1-ylidene ]
hydrazinecarbothioamide (6 )

4-F LR (0. 328 g, 1 eq) FIZAEHLIK (0. 091
g,1 eq) JIEURL, HZ AL &) 4 195 BT i, 15 31 B
s e K 0.324 ¢, R K 72.64% , ESI-MS;
m/z 224.4 [ M + H]" (caled for C,, H, FN,S,
224.1) ;'H NMR (400 MHz,DMSO-d,)8:11.40(1H,
s),8.18(1H,s),7.89(1H,d,J = 9.3 Hz),7.69 ~
7.53(1H,m) ,7.22(2H,t,J = 8.9 Hz),7.03(1H,
d,] =16.1Hz),6.82(1H,dd,J = 16.1,9.3 Hz);"C
NMR (100 MHz,DMSO-d)5:178.2(s),145.1(s),138. 1
(s),132.9(s),129.5(s),125.4(s),116.4(s),116. 19
(5o BAEXcli 530k St e Rein ik — 3, ekt
B % N 2-[ 3-(4-fluorophenyl ) -2-propen-1-ylidene |
hydrazinecarbothioamide
1.5.7 2-[3-[4-( Dimethylamino ) phenyl ] -2-propen-
1-ylidene ] hydrazinecarbothioamide (7)

4- TR EERE (0. 175 g, 1 eq) FIZ AT
BR(0. 091 g1 eq) S FORY, 5 WAL 20 4 195 187
P AR E B AR 0. 181 g, RNy 72.98% , ESI-
MS:m/z 249.4 [M + H] " (caled for C, H,; N,S,
249.1) ,"H NMR (400 MHz,DMSO-d,)8:11.24(1H,
s),8.05(1H,s),7.85(1H,d,J = 9.4 Hz),7.49
(1H,s),7.38(2H,d,J = 8.7 Hz),6.87(1H,d,J
= 15.9 Hz),6.70(2H,d,J = 8.7 Hz) ,6.61(1H,
dd,J = 16.0,9.4 Hz) ,2.94(1H,s) ;" C NMR (100
MHz,DMSO-d,)5:177.6(s) ,151.2(s) ,146.4(s),
140.3(s),128.8(s),124.1(s),120.2(s),112.5
(8),40.3(s) o LA 1% 15 30k ™ 41 i B S A
— 2, BOR AL & W) %5 5E O 2-[ 3-[ 4-( Dimethylamino)
phenyl ] -2-propen-1-ylidene ] hydrazinecarbothioamide ,

H

X
p [OKJAN,NTNHZ
S
S (0]

3

H H H H
x, .N__NH, ~, .N__NH, XN _NH, X N_NH,
= X
N N N N
Br s s . S N s
|
4 5 6 7

B2 {LaWl-~7MHFEEi

Fig. 2 Chemical structures of compound 1-7

1.6 &% 1 5 FabH 5F334%
EAMEEY T, a1 0P, 8 T8

LWL G 1 B/ E AR &, FRATH: PDB & 1 &8s
FE ( http://www. resh. org/) W 45 &% ¥ B ) KatG
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FabH , FadD13 | pcaA | dapB 5§ 20 4~4& H #F17 H Xt
2, W kB 1 5 FabH (35 RU 508

Nt PR EE W1 5HEH FabH(PDB %>
9 2Q01) Z [al iy A8 F.AE HT, i FH Accelrys 23 ] 1)
Discovery Studio 2019 & f4-3E174rF %12, L Ligands
Minimize HJREXS 73 1Y = 4L 45 ¥ FE 47 RE & fe /MK,
B FL S G B ; LU FabH (0 S A 45 4 76 R 4 1
XHERZAA . IR BRI 43 th S BRIECAA , i H
Receptor-ligand Interactions % £ H1 ) Dock Ligand
(LibDock ) THEEHA TR . XHESE UG ARG E 345
FAE R T E, 43 P AR 5 FabH 6 PE A7 51 ¢
SR BRI AR A IR PR IR 5 Z ik 2
(] ER)AH B 5555
1.7 RT-PCR &N EW 1 XF FabH EFEE R
i

A BT R & AN R A G 1 (1,
2.4 pwg/mL) [ THY 53 Rkrh  BPEXT BRE A 2l
TR 37 CHiF% 3 RO E BIEW, -8
DLBEAREC RNA, 518530 SCik s ™, 514
FRET i A T AR TR A PR J 6

#¢ UNIQ-10 # =, Trizol B RNA 1 #5317 &
(B511321) BiHA 45 $2 HUE RNA, F i 40 66 B 3T
Rl RNA B2 fuff P30 % s ialon) G AL RNA AR
cDNA, KPP AR FEAR s mRNA (1 36 38 K, f#
FH StepOnePlus? Real-Time PCR { %8 3£ 17 5L 15 qRT-
PCR, SEi} PCR 434 1Y 45 SR 3R BB A 34 (eycle
threshold, C,) o i i 2-** 754 A 16S RNA fEh
ERIEFITE mRNA Fik KPR e 52 .
1.8 &YW 1 MEtE-REHENE

FEEBINANE Y 1(4 pg/mL) i) THO FiFr%E
S E T 37 CHEFRM P RFR 24 ho 4007E 1.4,
16 .24 72 h JuAE 10 pL, %R 100 £%5)5 , B 100 pL >R
FHAG G 5 15 SR T v K, LA ) S e A B
BTE B I AL bRz il i) ]k s i 2k, SEB A 3
¥, >R H] Origin Pro 2021 4%} 5250 45 R it 47 42 i
URBIR(EEE
L9 &Y MERTERSHTM

WA A G 1(0.5 .1 pg/mlL)
() THY ¥ Fedirp 78 37 CHHIRIEFRFA NI 3 K.
PR 0 BB 7E B R B, 90 C ki E 10
min, ARYEHOIR Y 00k MRU A T4 B2 52 200 R
MR- (5% HCL By £ B2 80 AN FH g e AT e a4k
B, AR S G A

1.10 ZHRa MR

ARSI MRE MTT 250 E A B ARk &%) Ve-
ro 4 AIBTIG I G Pk, S 00 EAE A BR P R AR S
B fdi FH Vero 40, LEEFL 1.0 x 10° />4 fifd i) 25 JiE
FERT 96 fLARHEAT IS 3% . 7R S AV B2 19 B A%
A YA IS A ffLAE 37 °C 5% CO, A4 24 h,
BEJ5  ZEBAFLH L 5 mg/mL (£E PBS 1% 5 mg/
mL) LAGHT &Y MTT, J¥ il & 4 he ¥R fLrh
(1) F % AR AR 35 % 7E 100 mL DMSO 1, JF7E 540 nm
REBEAT WO RN AL S WA I 3 T E
W,
2 LR
2.1 REH.AERBRYHREZEYE

IR B R kg 3 (1) 4348 7 D 577 2P0 305 1) R B 0 8
AU RN 3 s o TP S BESE U4 il 45 %A T
B MIC {5 1 mg/mL, K3 0 MIC {5k F 1
mg/mL, W] UL L B 45 AT TR Y I PR o3 32 A
T ORI R e 3R B U A s B TR
MK BEYI IO B, v] LA B 1 T LIAE by )5 252 BR 2
o= O A

FHA T EEA 2R 0B % L P £ BESR LY b4 7
AWOIFRMTE A, 1R CBEA B ) MIC {24 0.5
mg/mL, HARFRAI KT 1 mg/mlL, Kl e AL 25 2
FEAET OB CTRARIh . BRI LR TR AR
B R At (B35 53 5, 15381 5 A4 (Frl ~FrS)
DIAS BRSO B, N2 (B s IR (181 4) B il
Frl Frd Fr5 50 AN SR, Fi2 (Fr3 S8R,
A5 1 IR A5 2R Oy 2 (F3 %) MIC {E R 20
pe/mL, Frl (Frd Fr5 #% 80 pwg/mL, A UL& A4
SR ZH 0 A B G M 5, E SR B TR SR R AT PP
SERAT RITE PR 1 5 T o

DA PRI Ay 3 ) -4 s PR A 306 (] R R 2 11
AFRANELS PR IRVEE C BESE U0 i 45 A AT 1R 1
MIC {7 140 pg/mL, 7K $EH 1 MIC 5K T 200 wg/
L A5 e B & BB BUW) A K i AR, T K 529
A /D5 PARERE , T UL PR A I P DAVE S I S BR R 43
=N EOES A 7 i

PREE B ) 20 00 FH A T kA 1R TR AR B
FEHATIRSME I, A kA B MIC B 120
pe/mL, HATFRAL ) =200 we/mL, AT UL J1 ik A5
YR AP TAS AT 1R A RGER A o KA T kA B
SRERCAE 58 A58 3 A4 (Frl ~Fi3) |, A2
HoRBEE (B 6) A, Frl &5 NEEEE, Fi2  Fr3
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o AT ARERE . & REERERY Frl 205019 MIC 2y
20 pg/mL, A AR Y Fi2 (Fr3 243 MIC =80

pg/mbL, il UL A 2 DY R DTG AT BTG A A 5t )
o

[ =mm |

Z IR ‘ L

: MIC=1 mg/mL ) L MIC>1 mg/mL |

] _ T
1 \, A,
‘ PEZEERERS EAZEEVERS RIS J
MIC>1 mg/mL || MIC=0.5 mg/mL’ MIC>1 mg/mL ]

| BEEEE
- |
) Fr2 Fra Fr5

’ Fr1

MIC=80 pg/mL ‘ MIC=20 pg/mL | | MIC=20 pg/mL | | MIC=80 pg/mL ‘ ‘\MIC=80 ug/mL

B3 MERETRFTHOERSBREMNEENLER

Fig. 3 Extraction,separation and in vitro activity test results of Caulis Euonymi Alati indicated by usnic acid
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Table 1~ Anti-mycobacterial activity of compounds 1-7
& TR/ MR
Compound MIC ( pg/mL)
AIERK 16
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FIF RIS | LRSS R 7 S
Benzofuran and cinnamaldehyde reaction raw materials >40
A B R Usnic acid 12
AFERE Cinnamaldehyde 8
1 1
2 2
3 >4
4 2
5 2
6 2
7 2
SHRE Tsoniazid 0.25
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