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Mechanism of Anti-tuberculosis Particles (Kanglao Granule) Based on
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[Abstract] Objective: To explore the potential anti-tuberculosis mechanism of Kanglao granule through
network pharmacology. Method: The active components of Kanglao granule were retrieved from related
databases and the potential targets of the components from SwissTargetPrediction. Targets of the tuberculosis
were screened from GeneCards and National Center for Biotechnology Information (NCBI) , and the anti-
tuberculosis targets of the prescription were further identified. STRING and Cytoscape 3.8.0 were employed to
construct the Chinese medicinal-disease target-signaling pathway network and screen core targets. Then gene
ontology (GO) term enrichment and Kyoto Encyclopedia of Genes and Genomes (KEGG) pathway enrichment
were performed. Finally, AutoDock Vina was used for molecular docking between the active components of the
prescription and key proteins and Western blotting for verifying the interaction between them. Result: A total of
29 important chemical components in the prescription were screened out, including B-sitosterol, sesamin, and
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kaempferol. A total of 28 key anti-tuberculosis targets were retrieved, such as protein kinase B1 (Aktl) ,
epidermal growth factor receptor (EGFR) , hypoxia inducible factor-1A (HIF-1A) , proto-oncogene tyrosine-
protein kinase (SRC), and matrix metalloproteinase-9 (MMP-9). Bioinformatics analysis showed the 28 targets
were involved in 41 GO terms such as oxygen metabolism, nucleic acid transcription, and metabolic enzyme
pathway, and 28 key KEGG pathways, including Mycobacterium tuberculosis signaling pathway and
phosphatidylinositol 3 kinase/protein kinase B pathway. Molecular docking results showed that Aktl had the
strongest binding affinity to sesamin. In vitro experiment indicated that sesamin inhibited the growth of M.
tuberculosis by suppressing the phosphorylation of Aktl. Conclusion: Kanglao granule improved the
sterilization level and immune response through multi-component, multi-target, and multi-pathway interactions,

thereby achieving therapeutic effect on tuberculosis. Aktl is one of the important targets involved in the treatment

of tuberculosis.
[ Keywords]
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Table 1 Basic information of main active components in anti-tuberculosis particles
ID WSy 24 R R & OB/% DL P
MOL003621 7K & 15 K N i meranzin hydrate 43,61 0.17 TG Bk
MOL001945 i F-Hf A fig” bergapten 42.21 0.13 HiEEH
MOL000561 # 1€ H astragalin 14.03 0.74  FiEEHE
MOL000365 T 7 5 i~ syringaresinol 3.29 0.72 Ti5BHE
MOL001950 %h fiF % psoralon 33.06 0.10 HisEHE
MOL012719 £¢% 0 moracin O 62.33 0.44 ZFH[M
MOL005043 campest-5-en-3beta-ol 37.58 071 HRHK
MOL004912 it H # il glabrone 52.51 050 FHKK
MOL003860 F£F:% F moracin F 53.81 023 FMHMK
MOL003857 ¥ % C moracin C 82.13 029 FEHMK
MOL003856 % ¥ % B moracin B 55.85 023 F[1}k
MOL003758 %% D moracin D 71.55 034 F}k
MOL002514 sexangularetin 62.86 030 FHK
MOL000211 {4 HEfg iR mairin 55.38 0.78 F)k
MOL000098 #i iz % quercetin 46.43 0.28 1
MOLO000737 £ # % morin 46.23 0.27 Al
MOLO005756 2,3,4,7 -4 H 4 KLk 2,3,4,7-tetramethoxy phenanthrene 39.09 029 HM&
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4R -2, 7- methoxyphenanthrene-2, 7-diol
MOLO05768  4,7- 3% J-1-X 5 J % -2- 11 45 4,7-dihydroxy-1-p-hydroxybenzyl-2-methoxy- 30.54 055 HK&
J£-9,10-— 43 9,10-dihydrophenanthrene
MOLO005756 2,3,4,7-P4 {48 KL TE 2,3,4,7-tetramethoxyphenanthrene 39.09 029 HX
MOLO005755  1-(4-F%E K3t )-4-H 4 %E-9,10-— 1-(4-hydroxybenzyl)-4-methoxy-9, 10-dihydro- 54.18 055 HMK
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MOL009414 T 8% C sessilifoliamide C 65.87 0.20 FEHbAS B
MOLO001558 ¥ Jfk % sesamin 56.55 0.83 EHLIK EH R
MOL000449 &7 fixt stigmasterol 43.83 0.76 JEMLAS .\ EH
MOL000392 -4 £ ¥ % formononetin 69.67 0.21 FEMLZE . H
MOLO000359 4+ f§ fixt sitosterol 36.91 0.75 JEHLAS EH
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of important drugs kcal-mol™*
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Fig.1 Effect of sesamin on protein Aktl
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Table 4

concentration gradients at 24 h (X+s,n=3)

Intracellular mycobacterial load corresponding to drug

20 5 e /wmol - Lt CFU(x10%mL™)
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A=W (KAE3) 2 AR 4 (9 45 #% 43 BOFF B CYPL121 41 4l
RIEARS FF A G hBE2 R R A,
2 ORR 0] I Akt Il ERK OE B4 58 Nrf2 A 5 19 45
o 9% S8 7 S8 RN 9 A 1 A B e B AR, o T R A
P AR 370 P 55 P8 B 32 S Ak N S B 005 LA — AR
FH o B~ 55 B mT 40 i 98 6E I FH 40 A 26 (1L)-18,
IE T A R S D AR L A I 3 A o o
B T A A it As T8 A B 3R AR 0 i B a0
B[R] S B0 AR ) T A 2 B B g 0k T S
ik 22 24 R0 43 00 RS TR L R AR R T L Ak Y 4
SPGB TR I R .
3.2 T B A 24 W R O I &5 Y B COME L
45 K% 9 BT OB 22 4 Y B 3R A 45 Akt
SRC, EGFR, MMP-9 il HIF1A ¥ 8 ¥ & 11 28 4> .
Horp Aktl 2 PIBK/AKY/E A 75 2 #2411 (mTOR) i
R L) R U T JE 22 AR R R 5 2
— S 54 R O A T e B . S5 A TR
FF T 0 W6 19 25005 8 1 Rv1987 Al 5 (19 M2 AU 5 I
41 it PI3K/AKtL/mTOR 15 5 3 i B B , 3 Fb i
b1 B A0 AR B R ) S 3 R AR, 5 3N TR A B
240 L e B A 5 B A N A DB 8 B 4 3 AT TR
A A R Y b EE SRR . PIBKY
AKEL 3 [ B 3075 2l HIF-1 36 P ARG, 52w LK
SR IV B R RE AR R AR R SR 9 = A
Al RE SR S R Z S AR R Y O T
HE— 25 3k P8 WOk 5 b 2R (5 25 T bR
AKtL 25 G 438 B e, AL B0 BE UKL 5 v o 2 98 b s
B B MR ) BE AT A M S G A5 R R T, ST
TET 119 SCHRBIF 90 285 1 — 307, 20 R 25 30 A 1 1 Akt 11
15 1R b 52 B0 XF 43 B FF B A ol . X BB G R T 2 RK
AR RGO OB 7 v i I TR M A4, Akt 2T
SR ETER S
HIF-1J& i1 HIF-1a F1 HIF-18 ¥ i 1Y 5 06 — &
A B UE BH X T 98 R (IFN) -y A5 19 25 8% 00 B FF 1A
SRR Y 4 ) 22 06 FE R 1L 4% I o B HIF-158
5% G 1 MAPK AR A 1 95 12 Ak, 9 20 G A R ok 41
Hil HIF-1 (% 3% 1, DI 3k 2 3 58 25 4% 30 97 19 1B
FHZ Ay R AT TR B YL 51 19 ROS AL 43 Wb R
M Al 5 5 EGFR fiy % 15 , EGFR /v & F i 4 45
MAPK Fl1 PIBK/AKt i) I 2 , fi if NF-xB ¥ 56 &5 i Zh
R (1 MUCSAC™, il 4 P W T 7= A % I 2% 8 11 J2
JOE 5 o A L B RO T R S 3l Bk B- 4 (5 RN 1L
2% My 4 S 43 0 1) EGFR F0 2 512594 ) WA T 3k )
R W T 8. S5 A% UL O B s RS,
- 210 -

V55 MMP-9 1 ftb 8 2 1 3 () e Ak 03 1 B s 40
JfL DL K BL 25 % 4y B FF T I e . SRC fig i R AIK
THP-1 F I 41 it vh H37Rv , I iF 45 4% 43 B AT 1 2 fif
2 7 T 24 B BR B A7 36 o 33X A 35 I BB R 3
1o 220 5 B )R B A 8 1k v R S AL AR g
SELEAIRIT W IT R, T SN BB UK 6 97 45 %
I o T ML G & b

PUBF WKL J7 30 28 B- 7§55 B 25 R 2R RN 1L A% 1 4
g M4, fE T Aktl, SRC,EGFR, MMP-9 il
HIF1A % 56 # 3 (1 #0450, i 9% PIBK/Akt1/mTOR,
HIF-1 %5 538 i , 2 5 P8 45 25 5 4y BOAF 1 AR 1R
A% R e S R 5 A% o AT DR I S AR W R AR
070 245 % o WRT BT 00 B P A2 T 38 8 T R S R RE )
SN AR AR RN TR TR it — R
B E P 2 3R 97 45 A% 10 4 T DL T T B L 9 3k
Tt 1T ) JEL I U Sy 5 A RS VTR T F 9 R R
Ko ARRBABAFFE— G B R BRAE A BF 58 57 K Bt
5 ORLAR 7 B0, R 2 pR 3 2 B0 95 Uk v fi
T A W) 05 T A TS AN B L OE AR R B BE UKL AR
T5 o B — A B 9250 B 5 Ok TR AR R 8 WUk
FEMR N AR IT S5 A% 9 1 53 F L

[FIgEmzR] KX REEEMTH G R,

[BE k]

[ 1] B, B XU, 55 56T b B2 SCHR S R 1 il 25
K R A A T (3], R R 2 2%k, 2011,
26(11):2491-2493.

[2] REB CTMEEZ AT Ir %4 A S E %
M) H E B85 2%k, 2021, 43(4) : 305-309.

[ 3] SINGH R,DWIVEDI S P, GAHARWAR U S, et al.
Recent updates on drug resistance in Mycobacterium
tuberculosis[J]. J Appl Microbiol,2020,128(6) : 1547-
1567.

[ 4] HMER,EROT. M n 3], Wb, 2018,
38(8):1141-1146.

[5] HERAMEL . PEANRILAMEZM.: —~EFIM]
dent: NRTLA: At , 1977 753.

[ 6] WARIT. MAMBBE PR LRI I KRR
Jik,2010,15(9):1286-1288.

[7] P, MY, KIS, 55 HPLC 1B 58 51 55 I 48
A SR A R[] P E 2 ARIE, 2019,20(1)
42-45.

[ 8] EPRM BT, PRI, S B ORISR B BT 45 % 2 Y )
S8 IR G5 A% 43 RORT T M I 0 109 7 50 B O T Af it
ez (3], ke 2424%,2020,17(5): 730-733.

[ 9] JHZEF WAL Py WORL G BIA T MER M 45 i



5528 5 4 W] FEXBRAFERE Vol. 28.No. 4
202242 J Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2022
7 N S ok e 78 TR A= B R AL 7/ DA [21] B30 A, RSO, 45 PRI i AR5t b 25 9 o Rk
2018,12(12):76-77. filt 5 25 AR g F 58 SR S [0, v [ 92 36 O ) 2 Ak

[10]  BEAE— . HUBF UL &5 7 2590 07 S AE Ik L 45 45 7 ,2020,26(1):205-216.

WOMEL[I]. HEAEHR L 2011,26(2) : 209-210. [22] SHA S, SHI Y, TANG Y, et al. Mycobacterium

[11] BAPTISTA R, BHOWMICK S, SHEN 1, et al. tuberculosis Rv1987 protein induces M2 polarization
Molecular docking suggests the targets of anti- of macrophages through activating the PI3K/Aktl/
mycobacterial natural products[J]. Molecules, 2021, 26 mTOR signaling pathway [J]. Immunol Cell Biol,
(2):475. 2021,99(6) :570-585.

[12] YANG S, LI X,DOU H,et al. Sesamin induces A549 (23] B . Bl 858 & I 308 S5 8% b B TE R o A ML
cell mitophagy and mitochondrial apoptosis via a W5Eld]. P EIGRFSE ,2020,12(17) :19-22.
reactive oxygen species-mediated reduction in [24] 28 A4, IR T, & BT 0 4% 20 B2 00 3 D A
mitochondrial membrane potential [J]. Korean J A 09 57 12 AL BF 9% [J]. WP %25, 2021,52(2) -
Physiol Pharmacol,2020,24(3):223-232. 413-421.

[13] B8, 8 —ff5 , FLIE R , 45 . 33 24 1098 Bk i1k 27 Il [25] SHARMILA R, SINDHU G. Evaluate the
g3 25 AR W 9T F e K T bR AR A W0 43 B [, antigenotoxicity and anticancer role of B-sitosterol by
BB 2 R —rp B2 25 B4 1k, 2020, 22(5) : 1506- determining oxidative DNA damage and the expression
1516. of phosphorylated mitogen-activated protein Kinases',

[14] ROJANO B, CAMINERO J A, HAYEK M. Curving C-Fos, C-Jun, and endothelial growth factor receptor
tuberculosis: current trends and future needs[J]. Ann [J]. Pharmacogn Mag,2017,13(49):95-101.

Glob Health,2019,85(1):1-7. [26] BRAVERMAN J, STANLEY S A. Nitric oxide

[15] CHANDRA P, RAJMANI R S, VERMA G, et al. modulates macrophage responses to mycobacterium
Targeting drug-sensitive and -resistant strains of tuberculosis infection through activation of HIF-1« and
Mycobacterium tuberculosis by inhibition of Src repression of NF-«B[J]. J Immunol, 2017, 199 (5) :
family Kkinases lowers disease burden and pathology 1805-1816.

[J]. mSphere,2016,1(2):e00043-e00015. [27] YAHAGI H, YAHAGI T, MATSUMURA M, et al.

[16] BREEL, Z@br, A, 55 . 55T 380 B 12 18 B 5 43 Inhibitory activity of flavonoids from Ephedrae Herba
Hr 16618 17 & By rf il 25 1 Ak I FH 25 L[], P on hypoxia signaling in PANC-1 cells and the
SEG T 2 4R, 2020,26(3) : 183-189. evaluation of their mechanisms[J]. J Nat Med, 2021,

[17] NANDHA B,NARGUND L G,NARGUND S L,etal. 75(3):612-622.

Design and synthesis ~ of  some novel [28] Ik, s Wi jeE , 55 22 B 45 BT 0 45 25 B A A T Rk
fluorobenzimidazoles substituted with structural motifs 2 - ST AR 25 % 3% ALY 4 HLAI (3], tH B RE 2= 4
present in physiologically active natural products for A—rp 25341k, 2018,20(12) : 2208-2216.

antitubercular activity [J]. Iran J Pharm Res, 2017, 16 [29] YANG J, LI Q, ZHOU X D, et al. Naringenin
(3):929-942. attenuates mucous hypersecretion by modulating

[18] PRASASTY V D, CINDANA S, IVAN F X, et al. reactive oxygen species production and inhibiting NF-
Structure-based discovery of novel inhibitors of kB activity via EGFR-PI3K-AKt/ERK MAPKinase
Mycobacterium tuberculosis CYP121 from Indonesian signaling in human airway epithelial cells[J]. Mol Cell
natural products [J]. Comput Biol Chem, 2020, 85: Biochem,2011,351(1/2) :29-40.

107205. [30] B2, TR, eI, 45 . 5L T I 45 24 31~ S Y

[19] BAI X,GOU X,CAI P, et al. Sesamin Enhances Nrf2- I RAR 7 A R R 7 I AN M OB & e S R (|
mediated protective defense against oxidative stress ML FE ], 2524244 ,2020,55(9) : 2134-2144,
and inflammation in colitis via Akt and ERK activation [31] YAO S,WANG X, LI C,et al. Kaempferol inhibits cell
[J]. Oxid Med Cell Longev,2019,2019:2432416. proliferation and glycolysis in esophagus squamous

[20] TANG M, XIE X, YI P, et al. Integrating network cell carcinoma via targeting EGFR signaling pathway

pharmacology with molecular docking to unravel the
active compounds and potential mechanism of simiao
pill treating rheumatoid arthritis [J]. Evid Based
Complement Alternat Med,2020,2020:5786053.

[J]. Tumour Biol,2016,37(8):10247-10256.

[REHRE MEM]

- 211 -



