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(fEE] BRY: STRFELE P HMENS YT EESHATR G Y a, RIT LG T EHAERNE . Fik: AEESEAFRFER
# (H37RV) AxtR8, s REBSBAA AT K, RASHBFHITNG LRI 28 pg/mL, 140 pg/mL. 280 pg/mL. 560 pg/mL
FRVREFEF RS, — &S HAEF (REP) . BB (INH) . #F % (SM) K TE (EMB) xt44 9 44
B4R, NRMEEE ML S SR ERBEE, 2T mREREFERRENSHA INH 254 TR, @ik
LA TR, INH 41, 28 pe/mL FHEFEZL, 140 pg/ml F A FH B, 280 pg/ml FEHEIZL, 560 pg/ml F A F M, %2hs
%5, ELISA st 2m i 3t P 20 B KT, RT-PCR skAeM| B v 2m 5w 04 25 M - MU 8 DNA KB, S8 280 pg/mL #
BHABBEGTE—ZREH S (P<005), #5445 280 pg/ml F A FABATH R . 280 ng/ml. # A F RIS 1.0 pg/ml
REP. 2.0 pg/mL INH, 2.0 pg/ml SM ## 5.0 pg/mL EMB 69 8 B £ ¥ B E 5 T EEANREH SN, Z2RFHAAETFEL (P<
0.05) . LHarmnrkss, INH 20, 140 pg/mL #E %A, 280 we/mL # ZF B2, 560 wg/mL # % KB4 IFN-y, IL-1B., IL-6 /K
FREIEG, EEMBAEN LS HATE DNA 7738 CtIAE4&, DNA BN HEKFH, £2FHA%TFEL (P<0.05) ., 5 INH A
Yoz, 280 pe/mL F A HEZ . 560 wg/mL F B F M IFN—y, 1L-1B. IL-6 K-F B FH G, EXmIbA ki) Liiz o BATHE DNA &
¥ CtAigqk, DNA BN 4G, 2FAFLHFEL (P<0.05. 5 140 pg/ml # - REAMIILE, 280 pe/ml # ZF B, 560
we/mL # B F B IFN—y, IL-1B. IL-6 KT R EI&, EEMMEHN L5 HATHE DNA ¥ 3% Ct A4k, DNA #N#4KG, £
FHHLRITZEL (P<0.05), Git: FEERENESWRITIRERIVAHR, 5EEENRELAMEAWRITAIER, 2
b B o 2 A IFN—y. 1L-1B F= IL-6 @ ie BT, 423 Evkamiabriat /7, H 2R SHRBHE,
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Onion Flavonoids Can Inhibit Mycobacterium Tuberculosis
WANG Lili, SHI Lei, FAN Dapeng, LI Zhaodong

Abstract: Objective: To study the effect of onion flavonoids on Mycobacterium tuberculosis, and to discuss the
mechanism of onion flavonoids for tuberculosis. Methods: Selected the standard strain of Mycobacterium tuberculosis (H37RV)
as control and the clinical Mycobacterium tuberculosis as study object. Applied scale division plate agar proportion method to
observe the bacteriostasis of Mycobacterium tuberculosis of 28 ug/mL, 140 pg/mL, 280 pg/mL, and 560 upg/mL onion
flavonoids and of the first—line anti—tuberculosis drugs such as rifampicin(REP), isonicotinylhydrazide (INH), streptomycin (SM),
and ethambutol (EMB). After being cultivated together, mouse peritoneal macrophage and Mycobacterium tuberculosis were
given intervened of onion flavonoids and INH of different dosages. The cell experiment was conducted among the control group,
INH group, 28 ug/mL onion flavonoids group, 140 ug/mL onion flavonoids group, 280 ug/mL onion flavonoids group, and 560
pug/mL onion flavonoids group. After medication, applied the enzyme-linked immunosorbent assay (ELISA) to detect the
cytokine level in cell culture fluid, and employed reverse transcriptase polymerase chain reaction (RT-PCR) method to
determine the DNA level of mycobacterium tuberculosis devoured by macrophage. Results: The sensitive rate in 280 pg/mL
onion flavonoids group was higher than those of the other first-line anti—tuberculosis drugs (P< 0.05), and thus 280 ug/mL onion
flavonoids was selected as the object for further study. The sensitive rate of 280 ug/mL onion flavonoids combined with 1.0
pug/mL REP, 2.0 yg/mL INH, 2.0 ug/mL SM and 5.0 yg/mL EMB was evidently higher than that of single anti—tuberculosis drug,
differences being significant (P < 0.05). Comparing with those in the control group, in INH group, 140 ug/mL onion flavonoids
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group, 280 pg/mL onion flavonoids group and 560 pg/mL onion flavonoids group, levels of interferon—y (IFN-y),
interleukin—1B (IL=1p) and interleukin—6 (IL—6) were obviously increased; the DNA amplification of Ct values of mycobacterium
tuberculosis devoured by macrophage was lower, while DNA copy numbers were more, differences being significant (P < 0.05).
Comparing with those in INH group, in 280 ug/mL onion flavonoids group and 560 ug/mL onion flavonoids group, levels of
IFN-y, IL-1B and IL-6 were significantly risen; the DNA amplification of Ct values of mycobacterium tuberculosis devoured by
macrophage were lower, while DNA copy numbers were more, differences being significant (P < 0.05). Comparing with those
in 140 ug/mL onion flavonoids group, in 280 ug/mL onion flavonoids group and 560 ug/mL onion flavonoids group, levels of
IFN-y, IL-1B and IL-6 were significantly risen; the DNA amplification of Ct values of mycobacterium tuberculosis devoured by
macrophage was lower, while DNA copy numbers were more, differences being significant (P <0.05). Conclusion: Onion
flavonoids can inhibit Mycobacterium tuberculosis and has synergistic bacteriostasis with single anti—tuberculosis drug. It can

promote macrophage to release cytokine such as IFN-vy , IL-1B and IL-6 and enhance the phagocytic function of macrophage

with a dose—dependent manner.
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aQuant 2 BB EBHEEMAL T HERRS),
LightCycler480 Il RT-PCR(# + % KA 5])o
12 XBwdd FIBLTEAIEHKEERE N 28 ug/ml.
140 pg/mL. 280 ug/mL. 560 ug/mL BIS¥ZEEA R, KE
A 1.0 yg/mL REP. 2.0 pg/mL INH, 2.0 ug/mL SM %0 5.0
pg/mL EMB — 23 5 #8900 mL 7H10 Ips S & /5
AHEL 50°C, AIA 100 mL OADC EFHiK, BIEFEZR,
1.3 SR-FMIAE LG XD RBEE 10 mL BFRENAS
BIRA, SRS 1 mL 8RBTSRI %A A
e, MBAREFREM 1 mL TEAEEERK, EBIEZFNFR
EMRAN BEROEE R, R 0.5% £ &R 80 £EE KA R
R, BT mo/mL BORER, XA 10 BLEHE, REA
10 mg/mL, RBFRAREFE S FIE 0.01 mL B&, 73k
ORISR EMARFNERAYBRIERE, ERER I
FisrE b, BEMENEZEBET 37°CHE5 28 X, RS
HEHARTEEZTENHTHE, TBREREEKREERY
&, HTAYSRMREN, RENBIEFEFERERITE, 1T
B z5ME, WHAM = (SARFEE L/ X BEFEEER)
x100% . TWZ5ME=0.1% A2, W2H1% < 1.0% A8,

1.4 HRHXE RIE 1330S R, HI 280 ug/mL
B¥EREEAR, 955 1.0 ug/mL REP. 2.0 pg/mL INH.
2.0 ug/mL SM #0 5.0 ug/mL EMB i &4z 4 ¥iaik B s, BB
BLE ¥R EEA REP. INH, SM 0 EMB #44)3E4x, 2B H
1.3 FA M 254,
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41558 RPMI-1640 R PIEFR, FREAN 1x10° 4 /L
89/ ERAE IR B B4R A 3% B8 6500 pl/ FLIEFRD T 48 7Lk, £ 3UA0
A 500 pL & 100 mL/L FBS # RPMI-1640 33 %0 500 uL
B H37RV B AR (1 x 100 /L), AXTEA . INH 4.
28 pg/mL F R REA. 140 ug/mL F R ERE4H . 280 ug/mL
SEREMILE . 560 ug/mL SEFRERNA, TRAENMA 100 uL

BEAEEIK, INHAIA 100 pl 89 2.0 pg/mL INH 8%, ¥
HEMEFEH DS I 100 uL 89 28 ug/mL. 140 pg/mL.

280 ug/mL. 560 pg/mL B EHE AR, BHIK 6 NETL;
ETF 37°C. 5%CO, L3 5 h BN,
1.6 ELISA Z#mlm e /-1 k-F WEMERER EER, X
P ELISA SE# M 4B R 35 & IFN—y. IL-1B. IL-6 A HE
TR, PRI ST BT R,
1.7 RT-PCR HA&M 24 5 HAFH DNA K-F  PIRPMI-1640
PR 30K, BRIFBEEZOTATE, A TB-SA 1RBUK
ZUfR RNA, %3 30 min, 13000 g & 10 min, B 0.2 uL E
HR, BRERNED, AN 17.8ul K&, 0.2 uL Taq B,
0.03 uL JRUZDE -N- #EAIRIPHE, S, XB RT-PCR %K
M E W20 iR 5 1 6 £54Z 34T B DNA JKSE, =48 3% B8 46 )i
FIEERME, DIDNA Y CtERENEFTR, HEINEAXNE
%To RT-PCR 2 mRNA A& 4 5k pL cDNA #4741
CMEZ D EATARRRA,
1.8 eftfr%éirﬁ: X SPSS19.0 Gt Rt EdE 47 247,
HERB U +s)RR, KAMIHER KK, SEXNUES
R(%)Fr, KA RE,
2 #£R
21 B FEWE WK1, 5 1.0ug/mL REP ALLE,
28 pg/mlL S¥ 2 E R A B R M BURE KR, 280 pg/mL SEEHEH
EIZH. 560 po/mL F B EMABMRNBERER S, Z5Y
BHiT%#EX(P<0.05), 5 280 pg/mL ¥ % FEfi At iR,
1.0 yg/mL REP 2B, 2.0 yg/mL INH 22 . 2.0 ug/mL SM 4H .
5.0 pg/mL EMB %8, 28 pg/mL S¥ZEEAZH . 140 ug/mL SEZ
EMAEGRNSREREK, ZFPVFLHITZEEN(P<0.05), B
280 pg/mL ¥ EFEEIA S 560 pg/mL ¥R B ABBRELER
(P>0.05), #/agidk#E 280 pg/mlL ¥R EF T TR,
2.2 BRI BB FE WK 2, 280 ug/mlL SFEE
BJEES 1.0 ug/mL REP. 2.0ug/mL INH. 2.0 uyg/mL SM #0 5.0
pug/mL EMB MBI EY BES TEE M MERAY, =51
BRITZENX(P<0.05),
23 Zmmp R T RFER LK 3, SXHRALLLE, INH
2B 140 pg/mlL ¥ ZHEIH . 280 ug/mL SEBEFIH . 560
ug/mL SEREHEA IFN-y. IL-1B. IL-6 KEBZET S, =7
BEFHITFEX(P<0.05), 5 INH HLbH, 280 ug/mlL ¥ &
FHEIZH. 560 ug/mL SFREEIH IFN—y. IL-1B. IL-6 KR
7S, 28 pg/mL EEEFA IFN-y. IL-1B. IL-6 KEE

ERR, EFVHFHITEEX(P<0.05), 5 140 ug/mlL ¥ 2
BEELEE, 280 ug/mL ¥R EEIH. 560 ug/mL ¥R EEA
IFN-y. IL-1B. IL-6 KFBEF S, EFVERITEEX
(P<0.05),

F1 BHEFREEILR

a4 A BHEGR  HEELW
1.0 pg/mL REP 41 56 44.64(25)%
2.0 pg/mL INH # 56 39.29(22)
2.0 pg/mL SM 41 56 46.43(26)?
5.0 wg/mL EMB 41 56 42.86(24)2
28 wg/mL # 7 # B 41 56 21.43(12)12
140 wg/ml ¥ 7 # B 41 56 46.43(26)?
280 wg/ml ¥ 7 % B 4 56 83.93(47)"
560 wg/mlL ¥ 7 # B 41 56 92.86(52)"

51.0 pg/mL REP 4114z, (DP < 0.05;
AF MR, QP <0.05

5 280 weg/mL #

®2 BAMERAAFRELE

4 7l HARE () BURE K0
1.0 pg/mL REP 56 44.64(25)
280 pg/ml ¥ #F B +1.0 wg/mL REP 56 83.93(47)°
2.0 wa/mL INH 56 39.29(22)
280 po/mL A # B +2.0 wo/mL INH 56 91.07(51)
2.0 wg/mL SM 56 46.43(26)
280 wg/mlL £ 7 B +2.0 pg/mL SM 56 94.64(53)V
5.0 pg/mL EMB 56 42.86(24)
280 pg/mL ¥ & # B +5.0 wo/mL EMB 56 80.36(45)7

L& g A s thmiti, OP<0.05

®3 FBHEPRETKPEEEKNs) pg/pl

4 3 no IRy 1-1B 1L-6
HEA 6 11.3%+137 7624091 15.27+1.34
INH 4 6 412645130 268542120 389443127
WBughl FEEEA 6 1217+1.06° 84310957 14691422
W0 pgnl #AERA 6 407444870 274142200 40.134341°

80 pomL EEEHA 6 701663228 39.04+3.12129 7873456402
560 o/mL #ZEEA 6 73514624929 40.67+352029 81,076,010

Safmaks, OP<0.05; 5 INH 4k, QP < 0.05;
5 140 pg/ml # EFEALLE, QP < 0.05

2.4 £41 DNA &3 CHARH ML ik 4, SXTHRALL
%, INH 2B, 140 ug/mL ¥ 2 EFI4H . 280 ug/mlL ¥ 2 =1
78, 560 ug/mL ¥ HEAERAEEENEZIRITE
DNA ¥ # Ct %1%, DNA EN#HRS, ZFVFHITFEX
(P<0.05), 5 INH 4AtE%, 280 ug/mL $¥ 2 #H B 4H . 560
ug/ml S¥ 2 EE A B IR R B R 1 4574 AT B DNA § 8 Ct
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EEK, DNAENERS, 28 ug/mL ¥ HHE KARE
Ui 5% 2 A AT B DNA 3712 Ct{ER S, DNA # IR,
ZERWGITEEX(P<0.05), 5 140 pg/ml 72 H B H L3,
280 pug/mL ¥ 2 EENZH . 560 ug/ml ¥ 20 R 40 B W40 i A 1k
BLE1Z AT B DNA #7318 Ct 51K, DNA #ENHE S, 28
pg/ml S¥ 2 A B WA AR B R 9 5 4% AT E DNA 5738 Ct
B, DNA #EIERRK, ERWKITHEEX(P<0.05),

R4 &4HDNAF I Ct{ERE NI B (x +5)

4 5 Ct {1 DNA # L4k
popcE 29.14+0.89 4.03£0.22
INH 41 24.13+0.587 8.14+0.527
28 po/mL A FEE 4 28.57+0.8229 4.22+0.27%%
140 po/ml A EEB 4 24.74+0.697 8.25+0.567

280 wo/mL ¥ A EE 4 16,97 +£0.53729 11.08+0.71@29
560 wo/mL ¥ # H B4 17.16+0.51029 11.42 +0.74029

Larminriz, DP<0.05; 5 INH 283t4x, QP < 0.05;
5 140 pg/ml # A HEAMLE, @P < 0.05

3 itig
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KRS B 56 EZ P ETHINKRER AN R, &
B A EFRAEERMHI7TRV) AR, UAYERR K RANE
B, HREY, 28 pg/mL FHEMB R XK, M 280
puo/mL FREMSEE RS, EBERNIEER, FItERE
280 pg/mL ¥ BRI HITHR, H—FSHREZM, 280 ug/mL
YA EMECS REP. INH. SM A0 EMB BB ERBH BEF S
(P<0.05), IHBAB S E R ET SN EX AN MEEM, %
BEMUESYHE—ENERAVEEREMEEIEN, B
ERAEHENERNERE, ERMREETENEIMA,
B Rie@id @A T IR . FRERATE, EEWIhEEREY
REFEEREZ D AT E R FE 0,

At —545/ ) R B R AE 5 &% o AT E £ E1E
7, EREM, SHIBALLE, INHH, 140 ug/mlL JEEEHE
2. 280 ug/mL ¥ A EEIZH. 560 ug/mL ¥ A EEIHE KR
BURH S BATE DNA ¥ Ct 51K, DNA # kS,
ERYBFLHITS$EN(P<0.05);, 5 INHALEE, 280 pg/mL
SEAEEIZE . 560 pg/ml S¥EEEI A E WA AL S TR A 1% S
5 DNA ¥ 38 Ct 51K, DNAENEE S, 5 140 pg/mL
SEREMALLE, 280 ug/mL S¥ZFHEEIZA. 560 ug/mL ¥ HE
B 46 B 0 40 e 5 U B9 4542 o AT B DNA 38 Ct BRI,
DNA #l#kE, ZRYEFHITEEX(P<0.05), RS
SFHETIRENILI, HEWMREIELE HiLE, ERMARS
WEHLE S AT RGN, RS ¥R AN AMELENT
X, FARMABERNTEERES, TEREXIHITEBRRA
BromENLahE,

2 Rk, SEEEEEALS MRS TIH SR O AT E,
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