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Abstract: [Background] Bedaquiline is the special medicine for the treatment of tuberculosis. The
diarylquinolines were kinds of compounds which were synthesized by the quinoline skeleton, and were
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rarely reported about its research on the anti-tuberculosis. [Objective] The bacteriostatic effect on
Mycobacterium tuberculosis and drug safety of diarylquinoline compounds (H2) were studied, laying the
foundation for drug research and development. [Methods] First, the minimum inhibitory concentration
(MIC) and minmum bactericidal concentration (MBC) of H2 against different Mycobacterium tuberculosis
were determined by proportional method, and the first-line anti-tuberculosis drugs (isoniazid, rifampicin,
ethambutol) were selected as positive control. The results were observed four weeks later. 40 kunming
mice were divided into 5 dose groups. The survival status and appearance signs of Kunming mice at
different doses were observed by gavage. According to the dose of LDsy, three dose groups (high, mid,
low) and blank control group were fed with 7 days. At the end of the experiment, the peripheral blood was
examined, the organs were weighed, the tissue sections were made, and the pathological changes were
observed. [Results] In vitro bacteriostatic test showed that the MIC of H2 to H37Rv is similar to INH, and
it still has a good bacteriostatic effect on drug-resistant strains. In vivo toxicity test showed that the LDs,
of mice was 582.77 mg/kg. Compared with the control group, in the high dose group, the body mass was
very significantly different at the S5th day (P<0.01), and at the 6th and 7th day were significantly different
(P<0.05), and the red blood cell, platelet, plateletocrit (P<0.05), and the liver coefficient (P<0.01).
Microscopic results showed that there were mild inflammation and edema in renal tissue, and mild
vesicular degeneration in renal tubular epithelial tissue, and mild edema in liver and necrosis of
hepatocytes in the dose group. [Conclusion] The compound has good bacteriostatic effect on different
Mycobacterium tuberculosis, bringing significance of further development and optimization.

Keywords: Mycobacterium tuberculosis, Diarylquinolines, Tuberculosis, Bacteriostatic effect, Acute toxicity test
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Figure 1 The molecular structure of compound H2
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Table 1 The effect of diarylquinoline compounds to H37Rv

' G e P /B
No. Compound concentration (pg/mL)/Vaccination quantity (mg/mL)

2 pg/mL/10 " mg/mL 2 ug/mL/10 ° mg/mL 20 ug/mL/10* mg/mL 20 pg/mL/10"° mg/mL
H1 4+ 4+ 2+ 1+
H2 0 0 0 0
H3 4+ 2+ 4+ 2+
H4 4+ 3+ 3+ 2+
H5 3+ 2+ 2+ 1+
Hé6 2+ 2AF 1+ [=F
H7 24k 2+ 1+ 1+
H8 1+ 1+ 1+ 1+
HO9 2+ [=F 1+ [=F
H10 3+ 3+ 3+ 2+
H11 4+ 3+ 3+ 3+
Blank 4+ 4+ 4+ 3+

TE: BEBERCE R NNECF 208 00 R EERMITCHR AR 1+ VR G HOREERIEBIN 1/4; 2+ Bk A ERIER I 1/2;
3+ PR ATTRIER NG 3/4; 4. BIVKHTEE ORI R

Note: It is showed by numbers if the number of colony can count. 0: No grown colony on the culture medium; 1+: Covered 1/4 above it; 2+:
1/2 of it; 3+: 3/4 of it; 4+: It’s all cover.

F2 H2 5MRMNRBHNAEEZS BATENINEYLR

Table 2 Bacteriostatic effect of H2 and positive drugs on different Mycobacterium tuberculosis

24 i e TR Btk Strains
Drug Concentration (pg/mL) Vaccination quantity (mg/mL) H37Rv R-SM MDR SM-INH
H2 0.25 10° 0 0 0 0
10" 0 0 0 0
0.10 10° 25 48 40 39
107" 61 83 70 83
0.05 10°¢ 1+ 1+ 1+ 1+
10°* 2+ 2+ 2+ 2+
INH 0.25 106 0 0 4+ 4+
10 0 0 4+ 4+
0.10 10°° 1+ 1+ 4+ 4+
10°* 1+ 1+ 4+ 4+
0.05 106 3+ 3+ 4+ 4+
10 3+ 3+ 4+ 4+
RFP 20.00 10°° 0 0 4+ 0
107" 0 0 4+ 1+
10.00 10°° 3+ 1+ 4+ 3+
107 3+ 2+ 4+ 3+
5.00 10°° 4+ 4+ 4+ 4+
10 4+ 4+ 4+ 4+
EMB 1.00 10°° 0 0 4+ 20
10°* 0 0 4+ 1+
0.50 106 4 1+ 4+ 2+
10 34 2+ 4+ 3+
0.25 10°° 2+ 4+ 4+ 3+
10°* 3+ 4+ 4+ 4+
Blank 10°¢ 4+ 4+ 4+ 4+
10°* 4+ 4+ 4+ 4+

e BRI R 2 AR, 4245 0.05-40 png/mL10 MR, HFES/MMRE NS R — S AAEF, B T Ang, (R IG RRE
PREA NS

Note: Each drugs are 2 times diluted, including 10 concentrations from 0.05 to 40 pg/mL. The results of drug sensitivity were consistent and
identical under some concentrations so that some results were omitted, leading to the only critical concentrations range showed.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



WATHES: S5 MR B UL SR B A

1905

23 wEY H2 HIKAEFERR
231 AMETH

IR 255 ) /DB 50 sl W PR
M, BRI AR AR IR S AME,
JRHATS, WK R, BT AR s G R
AEMEMERI, ZETmT BRIV TEE .
232 ¥HHRERHEEXE

AR i R s Fevk A MY,

LDso=lg '[IlgDm-—n-} l;_m ( ZP -0.9)];
n

P->» P2
Sx50=1g (n—l I;_m) & ;
n’\ n-—1

LDs 119 95 %] {5 FR=1g " (IgLDso1.96xSys0) -

R3 FRFEHFMTIRMFEER

Table 3 Survival of mice with different doses of drugs
A S R LDV A e
Group Animals Dose (mg/kg) Feeding way Deaths Mortality (%)

1 8 952.38 Gavage 8 100
2 8 755.86 Gavage 6 75.0
3 8 599.89 Gavage 5 62.5
4 8 476.10 Gavage 2 25.0
5 8 377.86 Gavage 0 0

233 YR MRARERF N

25N R AR AR LR 2, f ] 2 WA,
mAlEA S A, S REFHEFE
(P<0.01), 55 6 KM 7 K25 12 (P<0.05),
55 14 KA 8 Ko # P2 57(P>0.05),

ESkyPopNGR NN AT
2/ N UM A AR W3 4, Hi5k 4 W,

H2e 3 AIT1GEH LDso 4 582.77 mg/kg, 95%E  2.3.4
{EIX 6] Ay 488.20-695.50 mg/kg.
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Figure 2 Effects of different doses of drugs on body weight of mice

i ARIEZIE], AEREFERIR 250 B % (P<0.01), /NEFRERIRZE R B3 (P<0.05).

Note: Between groups, different capital letters mean very significant difference (P<0.01), while lower case letters mean significant difference
(P<0.05).

x4 TEFEHMYITNRINEMATF
Table 4 Effects of different doses of drugs on peripheral blood of mice

28 %] Group HGB (g/L) RBC (10'/L)  HCT (%) PLT (10°/L) LYM (%) PCT (%)

25 [94H Control group 144.6+2.4 9.68+0.25° 46.7£0.94 1 009+44.44" 94.74+1.92 0.513+0.021°
fRHI 40 Low dose group 141.7+4.2 9.81+0.18 47+0.94 1 048.9+38.1 92+1.2 0.519+0.023"
3 & 2H Mid dose group 149.342.58 10.25+0.24 47.9+0.8 1008.3+29.04  93.16+2.01 0.508+0.028"
{5 %440 High dose group 143.08+4.47  10.33£0.17° 4583124  1167.42+50.19°  90.02+1.84 0.613+0.033"

TE: [FFE, AFEKRE FEFRR R LE (P<0.01), /NEFEFRIRIZE R 13 (P<0.05).
Note: In the same column, different capital letters mean very significant difference (P<0.01), while lower case letters mean significant
difference (P<0.05).
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525 A EL , SRR A 20485 (red blood cell,
RBC) . [Ifil /)» #% (platelet , PLT) . L/ #R b %8
(plateletocrit, PCT)Z: 523 (P<0.05); S5H5flE4
L, @flEA PLT 225+ B3 (P<0.05); S{GHIH
AR A, mAlEY PCT 5 8%
(P<0.05); Ifil£T%#E [ (hemoglobin, HGB). £L4Jii)E
fH(hematocrit, HCT). kL2 F 4341 (lymphocyte
ratio, LYM%)TE4S AL A 2 0] 0 8 b2 57
(P>0.05),
235 ZxtNRAESE R AR

255/ NI R B W36 S5, 3R 5 Al
s AU, R AU IR R R 2E S
(P<0.01), "PHIELA BEZEF(P<0.05); SR
FHE, Rl 2 S B 2 (P<0.01); SRl atdiAH
H, WA 22 R B (P<0.05), HABA RS REUE
235 I AR R 2 2 (R AN FEAE S 5P 25 5(P>0.05)
23.6 JRIBLHELAZFNE

T 5 B EL T AT, 256/ BRUIERR 1 5
W £ EAAE T B RS EL 1. MFIFIEME, L.
P), RICNFHLAARERIEFKI, DL/ NS

x5 FRFEHMI/NRAERERBEZIG
Table 5 Effects of different doses of drugs on viscera
coefficient in mice

203 i
Group Viscera

JiifEE ST OE B

Lung Liver Heart Kidney
Eay=Fil 8.15£0.22 48.37+1.13°4.77£0.13 13.05+0.5
Control group
K2 7.78+0.11 48.95+1.17*%4.65+0.07 13.01£0.34
Low dose group
Fr 2 8.31+0.27 52.7+1.13° 5.18+0.1913.48+0.65
Mid dose group
EEA 8.18+0.44 56.79+1.835%5.04+£0.25 13.41+0.5
High dose group
Ve BN, KRG PR R : B R E (P<0.01), NEFH
FonFES BIE(P<0.05).

Note: In the same column, different capital letters mean very
significant difference (P<0.01), while lower case letters mean
significant difference (P<0.05).

AR AR AR, R AR B K
FFAMRIIRAE; TEOIEF. G, N). WEG. K.
O) 4 TCH] W R FRAR A, . 25X/ N B IE AR ZH 2L Y
S LI 3.

B3 253t/ FRAE RS 52 B R IR E W 2R (HLE 100x)

Figure 3 The pathological observation on the effect of drugs on organs of mice (H.E 100x)

E: AL E. L M: 20, iGH&E ., il sofle4le0EIE; B, F T Ne 25, ARRIE ., pflE, SRl gr.olE; €. G K,
O: Z5[ . fEFIE . PRE. mRELAMMNE; D H. L, P: 2[00, GE . dils . Sl m .

Note: A, E, I and M represent the groups involve respectively low dose group, mid dose group and high dose group of kidney in the figure;
The B, F, J and N represent the groups of heart; The C, G, K and O represent the groups of lung; The D, H, L and P represent the groups of

liver.
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FL AIRIEIA 1 Y & L H2 Xt H37Rv 1) MIC 5
INH AL 5 —ERPidiz 2P, H2 i) MBC
FMIC # AR, R 24 DR B4 A A RSO

AVEREPE SIS R AW TR B SE I A SRR, X
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N 2505t SR S22 24502 MDA ()
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H2EFWMEEP<001), 5 6. 7 Kt LR BE
(P<0.05), ULBHIZZWm/ NRIRTEE 3G, e
NI E AT RETESS 5 RINEEEs R e, 2
BTG

I FRAE A B 97 12 W 3 A v T 5 S 1 8 LR
2, HAG IS R R ES R AR IR, AR
WaE RN, fEMEFERT, WBC, HGB. HCT,
LYM% 7E =5 [ 41 Fn ) & 4 2 1) OG & 2 4 2 5
(P>0.05), S AdiMHEL, ®fl&E4] RBC., PLT,
PCT %54 (P<0.05); SHflimdimtt, s

2 PLT 225 5% (P<0.05); S{E5E4Frhsad
AL, SRl PCT 25 5% 8 3#(P<0.05). $#&/R25%)
RESE /N SR R G i BE A B L A R I )
AR POV VKR B 38 22 TT e PR A A AT ) S
WA, IS A R E R, e iR
2 4x By sk b g i a2 Rl 2 1
L, PR ESEIE . 2E REBUE R
YEFIME AR R, fE—EFBE LR maREe sh P
PR ZS S I NE 25 B B 28 o R R AU, 42
JNJERS P BEA K . 70 il S5 20 B AR IR 45 s R
Y/, DR R T B 24 S A Y, ARG 4 R
T, /INERAS IR B AEAE R IR AT DL g 22, R
25 L AR S A B, 50 70 20 I R 5002 S
W& P<0.01); S, SAlEHES T
F(P<0.05), Pl OE. BRI R A A
20 RN i 4 22 ) T 2 25 R (P>0.05), R B
Yrnl B2 280N ETFIE B B2 A8k, ELURFIE 228
LGP FE SEAEAEDG . TRV E A PUA R IR . i
RN E, S HEFRYBEMRZE A, 17E
B A BRI Sh o 2 2 e /R IR P IE
WATLRE— HZ B, o BUA RIS SR
AR BN BB AER . T, S5
ZH/N SRR 44 T P /K P A A I AR08, 1
WELH S AEE R B K I I AE , UESE T 254X
RIS AT AN TR i 2200 RG]
240 H2 01 DL IR MO 2542 S AT 1R () MIC ARk
L, R BT MERCR , BA RS BN e
AR A A FE— BRI, AR 2528 R0 A A ik
TERE LAY, AT RER ) 12 BT 25 AR =
TEFZ5Y) H2 $Ua5Z 0 A —E R R RRTE. H
T DUk s mhid A FLAE AR — R B 45 % 25 7R i IR
I A, FASR ISR A — A2
YERXTRE, HIX LB T 254 H2 A DL A M TE ST
SO EENRR . BT H2 LT D
%, PRI BT s A i st AL O s
25 H2 FEGUA LA SO I 25 T e DR 2
SRR IR R .
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EBIIT ARt T HENSE M E.
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