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[ Abstract | Objective; This study aims to explore the effect and mechanism of Yuehua capsule serum for

autophagy of macrophages infected with multi-drug resistant mycobacterium tuberculosis. Method: The rats were
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undertaken intragastric gavage with Yuehua capsule by 3.02 g-kg ™' once a day which was produced through low
temperature condensation drying method. After 7 days, blood of abdominal aorta of rats was collected to prepare
Yuehua capsule serum. RAW264.7 andmultidrug resistant tuberculosis were cultured in vitro. According to cell
counting kit-8 (CCK-8), 10% drug-containing serum was considered as the effective concentration. The cultured
cells were divided into four groups: model groups (10% fetal bovine serum). Yuehua capsule serum (10%
Yuehua capsule serum ). Autophagy inhibitor group + 3-MA + Yuehua capsule medicated serum (3-MA + 10%
Yuehua capsule serum). Rapamycin ( Rap) positive control group (200 mg-L™' Rap + 10% Yuehua capsule
serum ) . Except for the normal group, the cells of each group were cultured for 24 h and infected for 4 h according
to cell-bacteria 1 : 10. Testing index; observation of autophagosomes under transmission electron microscope, the
test of expression of microtubule-associated protein light chain-3 I (LC-3 11 ), microtubule-associated protein LC
3- I /microtubule-associated protein light chain 3-1 (LC3-1 ) and Beclin-1 with Western blot, indirect
immunofluorescence staining for LC3B, and mRNA of Beclin-1 as well as LC3 with real — time fluorescent
quantitative polymerase chain reaction (Real-time PCR). Result; Compared with normal group, model group did
not see autophagy body cells, cells in the LC-3 I , LC-3 1 /LC-3 [, Beclin-1 protein and LC3, Beclin-1 mRNA
gene expression level had no significant change, the cells without fluorescent particles, spots, no fluorescence
intensity. Compared with model group, Yuehua capsules serum group and Rap positive control group can be
observed the formation of phage, mRNA andprotein expression levelof LC-3 [T, LC-3 NI /LC-3 [, Beclin-1 and
LC3, Beclin-1 were significantly increased (P < 0.05). Autophagy inhibitor group + 3-MA + Yuehua capsule
medicated serum did not see autophagy, the mRNA and protein expression level of LC-3 I, LC3I/LC-3 T,
Beclin-1 and LC3, Beclin-1 were no significantly increased. Conclusion; Yuehua capsule medicated serum could
induce autophagy of macrophages of RAW264. 7. The mechanism was probably accomplished through regulating the
expression level of autophagy key protein LC3, autophagosome mature protein Beclin-1 and relevant gene,
meanwhile the conversion of LC3-1 to LC3-1] was accelerated.

[ Key words ] Yuehua capsules; medicated serum; multi-drug resistant mycobacterium tuberculosis;
macrophage ; autophagy
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/N BB B A L RAW264. 7, 15 T 3¢ [l A 4 7% I
Hl (ATCC) |, Hh R R 27 Ak = 7 e % 2% 50 3% 4
JL o St T 22 24 S5 A% 43 SR TR EH AT R A 45
s 17 6 BT B AL | R AU M Sy N g5 478, 24 B
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Z R 257 A T 2, DR A T P b B 24 R
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1.2 244 HARRESHRILHR 3, B KA,
A4 AL AR L2y A 2 I DURE BT
i SN o N R D AN S B AN E I Ui
HHE , 32:2:2:2:2:2:2:2:2:1:1:1:4:4 B
o P v 25R R 40 F e b BE 2 K 2 s 5 —
s B v 2 s A — bk, I S i m B 2 K2 25 3
W% R IR ZAR A 250 5508 o W 250k R BR BT Ji
HMUEE IR 12 h, K BT 3 UK, v 24 5K Y H A
K RUZE RIS 1] 3 5510 R 55 1 W 12 8, B 3 h, 7E AL A&
56 HCHT 20 min BN AZGAE R0 5B 2 R 106, FIA
2 hi 55 3 R 14 B 1 by S IF AT, DR, Tk
BV 4 2 2 W IR R PR B AR, AL E
B K AL B B B G, 58 R 34 5, DL - 20 CAIRIR % 7R
TR E B E 4 CHEAF &, AR, By
A, 3-HALPRIENG (3-MA) , FIA% 3% (Rap)
(26 [ Sigma 2\ &, it 5 43 5 & IPA1009-0010MG ,
IPA1021-0100MG )
L3 K50 Jomy 20wl g 2 15 97 5 (DMEM) K 5%
W, TR AR L i 28 13E (35 [ Gibeo 24 W], 415 73 5]
7 21063-029 ,25200-056 , 16140-0890 ) ; 4 Jig 33 5 %
BEPEAG IR & -8 (CCK-8) , A Bk 8 H1 (1g) G (&
= REY R AR A A, S 40 5 S C0038,
A0562) ; BCA 5 1 7& & 43 Hr ik fll &, cDNA 3 5% 5f
B & (b REERBEARA A, H S 50518
P0012,TQ2501-02) ; RIPA 4t Jitd 22 i Wk ( | ¥ ¥R gl A
YR A R 7L 45 PO013) ; Middlebrook 7H9 %
1B 37 3 Middlebrook OADC ¥ 5 % ( 32 B BD 2
Al 45 43 0 R 271310,212351) 5 B AU i 48 AH 5C R
FEEE 3(LC3-11) —$t (b mt @ R A R A
AL LS YT816) ; St fl LC3- 1 MAsg ik, St
B Beclin 1 FL3g BEHTAAK, BT B-NL3h 1 (B-actin)
v BB, PR o S AL Y (HRP) A5 i0 SE 5t —
U (3£ [ Santa Cruz 24 &, it 5 43 %] & ABM-0004,
ABM-0003 , ABM-0001, ABP114/103 ) ; DAB & % i
Mg (Fw A Y R A A, S BB-
3503BestBio) ;trizol ( I i B At A= ¥y B £ 4 |, it 5
15596026)
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WAHMA KRN H 6 B, AR gEA KR, %
U NESIVNE - W N TR /TR 7 NI 33 Q[ G D
3.02 g-kg VLA 25 I W ALEA TS VR N B A 2R
Ko BRI K,ELLEH7d, RRE 7T XKEHE
1 h, T &1 P4l 3 W 43 0 I8 3 3h Ik B,
3000 remin B0 15 min B, A 41 00055 8 4 E
TEOES,0.22 pm JEAR IR, /3%, -20 CLRAF
#=H o

2.2 HMIEEFE K RAW264. 7 4 Bk i #LE I, R
Je IR A AN MRS 2254 10% Jif 4 17 DMEM 1
Fr B () 4 B 3E T R, B 37 C 5% CO, ¥R FRM i
77524 h (5] E A W G O T UL 5% A i 1 O RE R 2
R A KRl A 2 80% Ze 47, BB AL 45 H

2.3 FHMWEARKENERE KIS R
PTG IE R A, IS 216 = DMEM K
FIL TR RE N 5% ,10% ,20% ,40% ) R [ {4 L4

B B2 2,96 FLIG SRR, 43 5 in A £ fL RAW264. 7 2
Mo IR T s A, B S MRS, HE 3K,
37 C 5% CO, #H 24 h 5,5 LM A CCK-8 10 pL,
37 °C 5% CO, k%05 E 3 h J5, THFRIX 450 nm &b
D WG BE A AR 20 B 7 %

2.4 WEWHIE TEEY LMY, MTB 255
T Middlebrook 7HO WA ¥% 77 3 , 42 b J5 (9 55 5% i T
THCAE W PR T % 75 W R 8 PN AT DR R R B R B 3
JE 329, 1 0. 05% Tween80/PBS 7543 W 8 1l 14 -
W, P An s vk B bE A0 g kB, BC ) AR
1 x10° A/mLE BB, % o

2.5 Moy R KT RAW264. 7 4fi g
PR R 1 x 107 A/ mL, FEBEHLS A 5 41,45
fL 2 mL B F 24 fLbh , B4 5 ZFL,EE 3 K. 4
BB BALINA S HA RN 10% i 4 1M
DMEM 15 F2 W, B 37 24 h J] A0 48 5 25 105 21« 5
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FLUAZAR TR 53 %8 10% ] 48 g 5% 7 24 1l ¥ /) DMEM
WOt R 54 miE) Ji9% EH 24 h;
H RS R 3-MA + H AR e 98 5 25 1 2 - LA
L G 26 S e e B2 O 5 meg- L7 3-MA FZ (AR 4L
109 JJ 48 Je & & 245 178 /) DMEM (R indt 4 R 516
A= ILTE ) By SR W IR MR 24 h Rap 41 B LA
AR 2% I B Wk Sk 200 mg - L' Rap Fl4& i ik E
10% Jig 4= 1fiLiE DMEM 5532 1557 , /] 24 h, DL B
B E 3T C 5% CO, AEEA ML FR48 h b5 57, 4%
25 LLAE FH B[R] L 5, g A gL 0 0 e LA S - A R
AECEE A 1210 () E i in AT 22 24 S5 4% 3 SCFF AT Jak
Y 4 h,PBS VEAHML 4 U, 1 BR K 1 40 M A e Y T 22
HEERL AT AP IMAA P AE R 1 10% i 4 1
DMEM 35 F: Wk 4k 42 37 °C 5% CO, 35354 d, #RiE{l
240 ML A 45 Y A B RO S IR A . D B E
W, & 10% B4 17 DMEM 85 3% W, 35 5% 1 [H] [7]
HAh 4

2.6 fgbrfai

2.6.1 EGFHLBEWEE A WRIA CHE T I A% 4 A
BWCE TG 15 mL B4, A VKA 19 PBS,
1000 remin " B0 5 min, PEH M 2 WK ; 09K 40 i
W1 x 10" 4~/mL, FH vk % B9 PBS $E3% 1 K,
7 A ML AT R (2. 5% SR ) 1 mL, 4 °C [ 5@
i, JEOL-1230 375 5 2 H B2 2 3 Be W

2.6.2 TE G REEN B ( Western blot) #31 1L.C3,
Beclin-1 SR Iy RIE 2 Wil Wi 4 45 4 40 L, 53 6 3%
Febk, PR /Y PBS Ve 1 0, W BE 4l T 58 0 4
1 000 r-min " B35 min, T yk b 246# 40 2 10 min,
ZUMWEE AL S mL B0 .4 CLLF 12 000 x g B
L5 min, . BCA B8 1 vk B2 I 7 3K 5) 60
SE M E R . R E SO pg H A BARASE AN
FEFLEL K R e 25 SDS-PAGE 4385, LIV i 1 L 6
% PVDF JE, JnA LC3 BATEREHIAR(1:1 000) , %
#i B Beclin-1 (1:1 000) ,B-actin ff—#5 (1:1 000) ,
A ZH0(1:5000) 857 , 3 5 A DAB & 52 WK 17
AN o ] Tmage J I 03 B £5 4541 K BE A, 3
B LC3-T /LC3- 1 } Beclin-1/B-actin [{H ,

2.6.3  [AIEERRE U OB TE M AE LC3B (1 26 't i ki ok
BEAL R S A 2H o 00 4 B 3 S A A TE
6 FLIEF MR ,37 C 5% CO, AEEHIEE 12 h, 41
A K2 80% fl G i, FE4wi G 52 W, ] PBS ¥k 3 WK, &
WS min, % L 43 Bl 56 5 2 A 2 5 W [ E
5 mL-L™" Triton X-100 j# % 5, % JJ 10 g+ L' BSA
HM 1 b, KB AW, YRS AL A LC3B — 411

(1:400),37 CHEHE 1 ho W —H0, ek JE, A
THL(1:500) RO E 1 h, D T, vk . BE
B DAPL #EFH 5 min, %%, N4 9 0% B K 5, &
FL 9 i B T g

2.6.4  SCAF IO E B R A AE 28 N (Real-time
PCR) #:31l Beclin-1,1LC3 mRNA By %k ¥4
- ALET 75 40 M trizol T4 48 HUAN Y 4 RNA, DL
Pl 3 YOG B TN 2 RNA YR, 4% i cDNA 33 4%
S & kAT eDNA 19 & B, J5 N A PCR A
37 CHEHE 50 min,70 CHEHF 15 min J5 & 11,
DLt % 5 19 ¢DNA SR, R H Real-time PCR & if
J5EE, D E B W AE G 3L A LC3, Beclin-1 # mRNA A
Fik, LA B-actin F1H I i -3 -4 iR i 0 i ( GAPDH)
YE-RF N 2, LC3, Beclin-1 , B-actin fil GAPDH oY 7
FI L 1, PCR JZ I 2838 kIR BE A4k, 45 B8 2k
94 °C 2 min EIHHARAENE 94 C 15 s 0§ I B AR AE
P58 C 30 s 3H & ,68 C 1 min ZEffi, 45 40 APEFR .
FeHI 2 7O & 2 4 1L.C3, Beclin-1 ) mRNA
FIRKF,

x1 5l¥9F3

Table 1 Primer sequence

) K
51 ¥ 51 -
/bp
LC3 ¥ 5'-CCACACCCAAAGTCCTCACT-3’ 220
FUE5'-CACTGCTGCTTTCCGTAACA-3’
Beclin-1 i 5'-ACAGTGGACAGTTTGGCACA-3’ 283

FUi# 5'-CGGCAGCTCCTTAGATTTGT-3’

B-actin 3% 5'-TGACGGGGTCACCCACACTGTGCCCATCTA-3" 661
N7 5'-CTAGAAGCATTTGCGGTGGACGATGGA-3'

GAPDH L 5'-GTCTTCACCACCATGGAG-3’ 494
FUiF 5'-CCAAAGTTGTCATGGATGACC-3'

2.7 GibF Y SRH SPSS 19.0 Gt 2E # ik it
FBHEAL TR, R R L & =5 Fon, Z AN LH R
FH PR 2 5 22 40 A, 4 18] 1 HG 8 25 55 ok F LSD
1,97 22 A5 % H Dunnett 46 56 5 1 5090 R FH 58 4
BEDLIE T ZREAR LB R BRFIRE S0 . P <0.05 2R
A Gt FE L

R

3.1 X RAW264. 7 403 R g5 51 4 41
H#,5% ,10% ,20% ,40% 7 a4 B2 43 B it 1 46 1
e 25 10075 29 REF RAW264. 7 4 ity 14 5 % A5 fF 14
i, BAE 5% ~40% 5k B 5 0F A ¢, JC A B 40 i
PR R, Hod 10% ,20% ,40% ¥k J3 5 24 13 10 58 %
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A1 T (P <0.05) 5 3 48 g 3% 55 245 176 A [] 14 7R
G BCER TR] BG4 L 38 A 23 Bl v BE A 38 g
5 BB L i 245 0 VR B OK e nT RE 43 R e B SE 5 1Y
FOE, H X E S5 A 10% 64 1075 /9 DMEM K
I 25 A v IV VAR A — B, O R 10% 1 ) AR i
LT AE X MDR-TB g% 4 RAW264. 7 2 g i)
TR, Wk 2,
3.2 X} MDR-TB J&¥s /NG RAW264. 7 [ WA (1) 5% i
5 IE R A A R A R WA [ AR B, AR
YA, 10% H A2 53 & 245 1ML 41 S Rap 20 40 g
RIS F] W/ IR A BRI B, 2 e s B
PR )2 BB 1) B YRR S5 4, S B 11 R A8 T A Ao, 0 2%
BRI N BT S B 5Y 5 3-MA + 10% F 4 Jig 4
S M AN, A KA, WLE 1,

*2 RAERERHMFAEGERSEIT RAW264. 7 HEHEER
#m

Table 2
proliferation of RAW264.7 cells

Effect of volume fraction of Yuehua capsule serum on

21531 R B/ % A(x ) W R/ %
EH# 40 0.256 +0. 002 -
20 0.259 +0. 009 -
10 0.255 +0. 006 -
5 0.252 +0. 004 -
JI AR 2 1 40 0.361 +£0.002"  40.58"
20 0.340 £0.010" 31.27"
10 0.280 £0.007" 9.80"
5 0.254 +0. 004 0.78

ACIEH B AL s C H ARG F 25 G 2 5 D. 3-MA + A AR5 25 1L 241 E. Rap 241
B 1 ATl %288 # B RAW264. 7 4050 B BB 800 (L85, x 12 000)
Fig.1 Effect of Yuehua capsule on autophagosomes of RAW264. 7 cells of each group( TEM, x 12 000)

3.3 X MDR-TB &%t RAW264. 7 4 Jifi LC3, Beclin-
L EFRIANEN  5IEE 4 i, SR 2 41 LC-
3 Il /B-actin, LC-3 [ /LC-3 1 , Beclin-1/B-actin ¥J JC
W s s SRR A LA, 10% ) 4R 0 58 % 24 1
#H,Rap H Ay LC-3 11 /B-actin, LC3 I /LC-3 1,
Beclin-1 TR AR A H B T E (P <0.05) ;3-MA +
10% A ® &2 MmiE4 LC-3 1 ,LC3M/LC3 1,
Beclin-1 % 1235 9 7 90 & 0 ; 5 109 1 4 e e
ek I 18 2H b 82, Rap 2H Beclin-1/8-actin BH i 3 i1
(P<0.05). WLK2,3%3,

LC-3] e o —es—— e wm—— |6 kDa
LC-31 14 kDa

p-actin GNP S G S S ),

i e ———— — 42132

A B C D E

ABERIA B AR A 25 T 415 C. Rap 41;D.3-MA + R ic 4 &
IR O S

2 RAW264.7 8 LC3,Beclin-1 | B FRiL Bk

Fig.2 Electrophoresis of LC3 and Beclin-1 protein expression of
RAW264.7 cells
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3.4 Xt MDR-TB Ji& 3t RAW264.7 4ijis LC3B {5
Wi 5 OE R 2 B B 4L A0 R L (&) (Bt
WORLBCBE A B, A, SRR AL, 10% H A&
i 44 5 245 L T 2L 440 L, () 0,758 S JIURE R EE Y B
SO RGN, 56 5, Rap 440 M0, B (&%) 9500
UKL AN G EE S I A 5 W] 8, DG IA 52 , ) ) 4
JifL 5% 6 S 0 R FH A 53-MA + 10% F 48 i 58 4 24 1l 35
AR, R DL B (%) 89 G AUk BBE A B W3 £
e 55 1 Al G698 26 B T A e 48 1 25 1L | A W
F:71) Rap 4 fg 2% vh LC3B 25 11 f90kE B S 3, JF: ik
PR, LABE 5 2 SRR B Ok, B A0 B0 n] Rom
Bk 20, WK 3,

3.5 Xt MDR-TB J& % RAW264.7 4 Jfi LC3,
Beclin-1 mRNAZRIKFYFZ M 5 1E % 4 HL 55, B A 4
Yiffrh LC3, Beclin-1 mRNA K3k T U] i A8 fk ; 5B Al
HILH,10% H 42 e 4 5 25 7% 241, Rap 2H 40 fitg o
LC3,Beclin-1 mRNA B i F+ & (P <0.05),3-MA +
10% F 46 s 9 5 24 1. 35 41 41 B 7 LC3 , Beclin-1 mRNA
T AR A 5 A AR % 25 M 4L A, Rap 4
Beclin-1 mRNA FikBH B (P <0.05), W#HE 4,
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®3 AERBESHMBXT S AL ZEEE RAW264.7 40 LC3,Beclin-l EERZEBHHM(x 5,0 =5)
Table 3 Effect of Yuehua capsule serum on expression level of LC3 and Beclin-1 in RAW264. 7 cells of each group(x +s,n=5)

a1 LC-3 g LC-3 1 LC-3 11 Beclin?l
/B-actin /B-actin /LC3 1 /B-actin
EH 0.90 0. 02 1.51 £0. 04 0.59 +0.03 0.93 +0.08
R 0.92 +0.03 1.41 +0.04 0.65 +0.03 1.14 +0.08
AR5 & 25 s 1.25 +0.03" 0.95 0. 04 1.32 £0.04" 3.19 20. 10%
Rap 1.39 +0.05" 0.93 +0. 06 1.49 +0.06" 3.87 +0. 1429
3-MA + F 1B 5 & 25 1 3% 1.06 £0. 03 1.38 0. 04 0.76 £0. 04 1.13 £0.11
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Fig.3 Effect of Yuehua capsule serum on LC3B in RAW264. 7 cells infected with MDR-TB in each group(IF, x200)
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Table 4 Effect of Yuehua capsule serum on LC3,Beclin-1 mRNA in
RAW264.7 cells(x £s,n=5)

20 51 Beclin-1 LC3
E# 0.58 £0.34 0.62 +0.39
LA 0.74 £0. 50 0.79 +0. 54
H AT 2 5 24 1.7 3.06 =0.37" 3.21 £0.41"
Rap 4.24 £0.392  3.88 +0.42"%

0.92 +0. 54 0.89 +0.47

4 g

IR — i Al b R ST B A0 M N AR A Y i
P fEAERF AR AR A L AR E AT R
IE B S A T A A AR, Al
S NE AN BH TR A A 3 A
2B WS A& S0 R 40 0 A W, = f R
75V |} oA S 2 SRS R4 IR ENOB I AN E N AN
T« W A 1) T S L R W S T A £ I i 14
ZH0d e, Hoh B g R 2 R AR I k2R R
"

AR SC 3 B 2 51 [ R fh A SE i 4F i
o LC3 BH DA AmKIEER, 25
W A B 0 T 0 TR I, e 2 Y W S 0 B e o G

SRR A, BN R R IR R AR A
LC3 7E4fffL b DL 2 FpOE X AF 76, LC3- 1 fE 76 T M i
o, H IR R, MO R LC3- [ &9z KRR T840,
5 AR AR B O B AS G, SR A B g
PRREFY Y LC3- 11, 283 Jin T4 iy LC3- 11 W 4R 245
B F AWk -0 B, LC3-T1 Sy [ WA B 4 4iE
PEEA, EEEM2 05 AR En 2O MIERk,
LC3- 11 iy 2 ik 3 BE LA M LC3-1 [a] LC3- 11 %4k 19 Lk
), 407 AR S i it 5 K 04 e AR R 3 e
FEhR; X LC3 K K WA 3% LC3A,LC3B,LC3C 41
K, b % 7 LC3B i el 2. AW
A, LC3B RAELE A Wi (&R B I, i ] LC3B n[E B A
Wit 2 o Beclin-1 & 5 &L ATG6 [W] 4 (1% Wi 3L 35 W)
H WL A, S H AR 0 0 55 4, T A S Al B
W A 1 A7 T W A, 2 T R R A B B R
S Rap AT g2 400 ) P9 B PE mTOR 3% 1 1M 34 3%
AW, &5 B A WSS 5. 3-MA J2& I 25 5% 5 i
JULEE 3-8 i 40 i 750, T BH BT AR B, S i Al
FHHY A w4 i 57

TB J& MTB 5| 2 (1) 12 4 240 fifg N i G ,MTB j2& TB
S0 95 I AT, LR AIE 2 R SRR AR PR % . MTB
SE M B N R W, AR BUIAR S 5 5 40 T A
ARBE AR G e 2 40 BR i W AR R ok 9 MTB s 3= %2
AT B WA N K AR . B W 40 2

- 77 -



55 26 55 2 W FESEAFFEHRE Vol. 26, No. 2
2020 4 1 A Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020

MTB ) 3 %2 5 20 Mg, 2 AL 1A Ay 32 2 07 38 . By 480 40
JH 2 T L PN B M MITB 2% 4% 114 B 48 HIL
Ty R AEE EEAE ], B WA MG AT A
A 115 Bl T V% T 1R T Mk 2R 5% R ff AR B9 MTB, 35
S G A 0 B By, 8N R R RE S X BT T Pk g
AR A Z — o (41 M [ mE S — T
BI7,—J5 1, A5 FIRAZ MTB YL 77 A4 8 [ W il 40
95 I 2B DR, 3k R L PN R e M MITB 7 396 5t Al A ik 44
My N AER Z )5, vl Lok A W /E F Ak B A DA
T 12 24 24 0T 5 A ¥ BV DA XS /8% e 5 o — I I,
JEL A JRR e PR MTB 3 5k 45 b DR 910 1 1 3= 4 L 1
DLIK ) Ho i 30 3% T A T H ML 2B A T 2 A5 A% T
(DR-TB) JE& Y i, G028 17 25 BEAE

F i gF X MDR-TB, 38 52 i 95 18 3 % 45 200K 1Y
I R, BIVAE F2 8 I0R YT, 27 38 T A sl | E 8T 1Y
J7 5 %P T MDR-TB S 35, [ Wi =& — 4t i ;N 19 43
fitf AR AR, T LA o i T A O A o R Y B A R AR
B B AR 09 J5 A, JF 8 o 1w ok i s
MDR-TB J&& 3% (4 5t 1 B7 18 5 22 F 245 ) 55 25 570 800 A
W ] e e — A Ay IR T MTB &R (9 S i, B
PR AL 7 S

AR HE VIR A F 4 A AR R 2,
K7 1AM, 4 K AR AE . U2 (BT | DL BEAH DL
FEL, Jomm 5% 32 40 10 68 1k i, ELVE Al AR 8 o B AARZE L1l
AR e S e e e | B s ol | o 11 3 0 |
FH 38 1A 0% I, I (8 i ok 7 N BB 2 e i 2
S0t BEAERE WG I k% SO LR A, H AL
77 T A LR BT R, T Lk R g
Jili 22 3y AR BT B — D R DA AR A, — D)
AN LR BT WA YT RN, A B Al [R) 25 T
AN B Z T 5, R 36 Il D 5 A R 2
Jr . AL E G B 44 07, I U SR 4, )
R, Bl A s e oh A SE  REor

AW A I #EF 2 am JE XF MDR-TB jg% 4L
RAW264. 7 21 Jf i 52 35 0 52, 45 3 Wl ] 42 i € fig
WOk TR L AN I W R A A RO AR T AR
() TE B 5 BRI A [ Wi A OC 28 11 B 66 TR A 38 58 it
B, fRHE A WEOCHER (LT A W
LC3 J¢ H LC3- 11 £k w34, fff LC3- 11 /LC3-1 1%
T, LC3-T 4 [a] LC3- 11 4 5% £k fin b, 384 i JH: 3% 35 5
JE 5 {6 40 M B 3% LC3B AR 1 0K ] 3 22, OF AT
RAE . (RHE AR B WA TR AR AL T A T
Beclin-1 J¢ H mRNA By RIAAKF . R H 42 e % g
$& 75 MDR-TB J8& 4% B 20 i [ W5 i) 7K F- F1 3 a8 4

- 78 -

JL RS T o ik AR R M B9 A RO A W T LA
HERGYL MTB, Ji H & MDR-TB 5 W 4 Jifd P 75 W 14k 114
A, TSR MTB, MDR-TB () 4 28 ¥k 3% HIL ] , 38
if B WEARTE B 0 A RS T 18 B T AR
iR PE 3R 855 B i A5 B9 MTB, 3 3] 46 92 B 40 4 B 119 o
Wtk A e B0 Sl ok [ W 1) R R
RN A T AE HT MDR-TB /36 97 v 42 45 61 357 1 1
ek, A AR RS R F W I FLRAE S R A SOkt
P 0 22 25 TR ) 4 R IR A R HL B RUHR O S A 7 B
— 5 MR A A TH R TT . A ST A AR AL IRIG YT
METE PR I T 22 25 S5 A s SR 1t 1 LU B A A B Al R
YR xR S 2 5T IS B LR BRI TR
A AR HER I L, 64T T BRI O IS TIE N S

(&% k]
[ 1] WREESE NS & A BB U 5
HEERFIGRGE U A Z YR UL %L R

He
IR LT]. P AR 45 8 A g 2% 3K, 2018, 41 (6) -
447-460.

(2] JGmk, B ACE. 5 T 20 20Kk A (T 25 45 200 16 ™
R BEE SRR LT ], P AR EE T T Il 20 35, 2018,
41(1):3-5.

[3 1 B, gl skt Bt TR 40 2t 2 24 2 ) 46 F T
2SS RTIRIT 29 IR A AL [0 ] v A g A% R IR 4
W:,2019,42(5) :329-332.

(4] Lo, M, 2 0b0g, 55 IR P Ja& H0O6r 2 45 Bl Jp 24
BRGNS 58 B9 7 R0 K ST N R ADA B
Yt T bk 040 i K 58 0 R 7K P iy s [ 7] b 5
B 77 ) 7 4 75 ,2018,24 (1) : 169-173.

[5] BK,FEMEE. AL A WS HUEs 0 T FF 5 i e S g2
BB 5% 3 JE [ 3], oh 4 4% Be i 2% 3K, 2015,33 (3)
181-184.

[ 6] REMhgs, 2. s3I B2 B 25 9 v I 30405 1 BF 5
ZIREGELT]. A 85 B M IR A i ,2019,42(5)
323-325.

[ 7] Mizushima N, Komatsu M. Autophagy: renovation of
cells and tissues[ J]. Cell ,2011,147(4) ;728-741.

[ 8] Deretic V. Autophagy in infection[ J]. Curr Opin Cell
Biol,2010,22(2) :252-262.

[ 9] Levine B, Deretic V. Unveiling the roles of autophagy in
innate and adaptive immunity [ J]. Nat Rev Immunol,
2007,7(10) :767-777.

[10] Gutierrez M G,Master S S,Singh S B, et al. Autophagy

inhibiting BCG  and

is a defense mechanism

mycobacterium  tuberculosis  survival in  infected

macroghages[ J]. Cell ,2004,119(6) :753-766.
[11] Hawn T R, Matheson A I, Maley S N, et al. Host-



526 B4 2 )
2020 4E 1 A

A

FELEATHZERE Vol. 26, No. 2
Chinese Journal of Experimental Traditional Medical Formulae Jan. ,2020

[12]

[13]

[14]

[15]

[16]

directed therapeuties for tuberculosis:can we harness the
host? [ J]. Microbiol Mol Biol Rev, 2013, 77 (4):
608-627.

WREAEEZE 258, 3 T 4z, J e e 28 X it 22 25 45 %
S BOFF B M B A AR T [T ] W R oh B 4 B o
4% ,2003,23(5) :14-15,22.

RRPHEEZE LS5, BRAL B, 45, 7 48 50 3 X it 2 24 4%
% LT I L A0 A T R A 0 B s [ 0] v
877 50 22 24 75,2006 ,12(9) :28-31.

R BH A 25, R L. AR I 40 X R BT 85 245 9 i 4
B AL p R ma [T ] W R P R 24 0K 24 % 4, 2008,
28(4) :32-34.

Deretic V,Klionsky D J. Autophagy and inflammationg:a
special review issue [ J ]. Autophagy, 2018, 14 (2) .
179-180.
Codogno P, Meijer A J. Autophagy and signaling: their
role in cell survival and cell death [ J]. Cell Death
Differ,2005,12 ( Suppl 2) :1509-1518.
FENG Y, HE D, YAN Z, et al. The machinery of
macroautophagy[ J]. Cell Res,2014,24(1) :24-41.

Axe E L, Walker S A, Manifava M, et al.
Autophagosome formation from membrane compartments
enriched in  phosphatidylinositol ~ 3-phosphate  and
dynamically connected to the endoplasmic reticulum
[J]. Cell Biol,2008,182(4) :685-701.
PRET, 264, R, 45, 2P BOE B 2B i PI3K/
AKT/mTOR i % 15 5 g 2000 B Wk ) 1A 1A 2 6 BT 52
[(J]. R g4 d5,2017,42(7) :1358-1364.

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

(28]
[29]

JIANG P, Mizushima N. Autophagy and human disease
[J]. Cell Res,2014,24(1) :69-79.

Dancourt J, Melia T J. Lipidation of the autophagy
proteins LC3 and GABARAP is a membrane-curvature
dependent process [ J]. Autophagy, 2014, 10 (8):
1470-1471.

SUN Q, FAN W, ZHONG Q. Regulation of Beclinl in
autophagy|[ J |. Autophagy,2009,5(5) . 713-716.

Bah A, Vergne I. Macrophage autophagy and bacterial
infections[ J|. Front Immunol ,2017,8;1483.

Kaufmann S H E | Dorhoi A, Hotchkiss R S, et al. Host
directed therapies for bacterial and viral infections[ J].
Nat Rev Drug Discov, 2018,17(1) :35-56.

M. Host-Directed

ZumLa A, Maeurer therapies for

tackling multi-drug resistant tuberculosis: learning
VIRULENCE 9 from the Pasteur-Bechamp debates[ J].
Clin Infect Dis,2015,61(9) :1432-1438.
ZumLa A, RAO M, Dodoo E, et al. Potential of

immunomodulatory agents as adjunct host-directed
therapies for multidrug-resistant tuberculosis[ J]. BMC
Med,2016,15(14) .89.

BRBH 45, XA ST, B [ o, 5. 1 AR I IR 9T 45 A%
RER(T]. P EZ S ,2016,22(2) :109-112.

g gyl (ML b AR TR H A, 201012219,
VPOERE, Td . A (M. dent: AR A R
#1,1995.28.

[REHE FhAM]

- 79 .



