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Molecular Mechanism of Sanjie Zhentong Capsule in Treatment of

Endometriosis, Adenomyosis, Secondary Dysmenorrhea
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WANG Zhen-zhong, XIAO Wei®
( Jiangsu Kanion Pharmaceutical Co. Lid. , State Key Laboratory of New-tech for Chinese Medicine
Pharmaceutical Process, Lianyungang 222000, China)

[ Abstract | Objective: To analyze the pharmacological basis and molecular mechanism of Sanjie Zhentong
capsule in the treatment of endometriosis, adenomyosis, secondary dysmenorrhea. Method: The 6 compounds of
Sanjie Zhentong capsule showed stronger interactions with 87 proteins relating to endometriosis, adenomyosis, and
secondary dysmenorrhea in molecular docking. Then the drug-target network was selected, and the network features
were analyzed. Result; The molecular docking and network characteristics revealed 5 main active molecules and 23
potential targets of Sanjie Zhentong capsule. Conclusion: The main active ingredients of Sanjie Zhentong capsule
have a trong inhibition effect on endometrial angiogenesis and blood circulation, uterine smooth muscle contraction,
immune inflammatory reaction and estrogen secretion by acting on the targets of inflammation, cell invasion,
metastasis, coagulation system, smooth muscle contraction and neurohormone regulation, so as to treat

endometriosis, adenomyosis and secondary dysmenorrhea.
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Table 1 Absorbed components of Sanjie Zhentong capsule

D la=g7]
UNPD164445 7,4'-dihydroxyflavone
UNPDA48910 apigenin
UNPD172140 cinnabarone
UNPD108672 ginsenoside Rb,
UNPD103239 ginsenoside Rd
UNPD227117 ginsenoside Re
UNPDI101856 ginsenoside Rg,
UNPD33226 isoverticine
UNPD178068 loureirin A
UNPD169031 loureirin B
UNPD173122 notoginsenoside R,
UNPD227059 pterostilbene
UNPD211822 resveratrol
UNPD192712 verticine/ peimine
UNPD9638 verticinone/peiminine
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Table 2 Target proteins related with endometriosis, adenomyosis and secondary dysmenorrhea
Uniprot 4“5 MEA A AR
000141 serine/ threonine-protein kinase Sgkl 20 R R/ AR TR 1 I Sekl
000206 Toll-like receptor 4 Toll k71K 4
000408 c¢GMP-dependent 3',5'-cyclic phosphodiesterase cGMP R 37,5 -FR i i — T il
014684 prostaglandin E synthase HiGRE E & B
015389 sialic acid-binding Ig-like lectin 5 W Y TR 4 MR R ER AR IR AE R S
015530 3-phosphoinositide-dependent protein kinase 1 31 T UL T A o ek 2 1 TR 1
015540 fatty acid-binding protein, brain i 20 )i Iy 7R 45 & TR
043148 mRNA cap guanine-N7 methyltransferase mRNA cap B4 N7 FI 5 %5 il
043157 plexin-B, MEH B,
043159 ribosomal RNA-processing protein 8 HER RNA N T A 8
043252 bifunctional 3’-phosphoadenosine 5’-phosphosulfate synthase 1 UL RE 3/ -WE IR IR 5/ -Wh BR B R 16 A 1 1
043293 death-associated protein kinase 3 BETAH G 1 G 3
043318 mitogen-activated protein kinase kinase kinase 7 A 22 5y B A R R T
060658 high affinity ¢cAMP-specific and IBMX-insensitive 3, 5'-cyclic 1 SE A 1 cAMP 5 S5 PR IBMX R 37,57 -3 B iR —
phosphodiesterase 8 i it 8
060882 matrix metalloproteinase-20 HE 54 JR 2R 20
075051 plexin-A, MAEH A,
075469 nuclear receptor subfamily 1 group I member 2 W52 IR R 1T 4L 5t 2
076083 high affinity ¢cGMP-specific 3',5'-cyclic phosphodiesterase 9 A BEEAS) cGMP HESRENE 37,5 - R BE IR I 9A
P00374 dihydrofolate reductase A TR A il
P00451 coagulation factor VII BE I P VI
P00533 epidermal growth factor receptor TR ERKNTFZEK
P00740 coagulation factor IX A5 1X
P00742 coagulation factor X BE I K7 X
P00746 complement factor D *MEBEF D
P01008 antithrombin- Ill HLHEE i il 10
P01033 metalloproteinase inhibitor 1 4 J 2 1 A A 550 1
P01375 tumor necrosis factor Ji 8 SR BE A 7
PO1584 interleukin-1 beta FA A = -18
P02751 fibronectin YR
P03372 estrogen receptor W 32 AR
P03951 coagulation factor XI Uk i P X1
P04054 phospholipase A, BEAR G A,
P04150 glucocorticoid receptor W B TR 2 R
P04626 receptor tyrosine-protein kinase erbB-2 2 MR R TR T erbB-2
P04629 high affinity nerve growth factor receptor TR0 2 0 7 #2824
P05230 fibroblast growth factor 1 JET A A K T 1
P05231 interleukin-6 FIE A 2 -6
P05362 intercellular adhesion molecule 1 Ji e R B 2 1
P05771 protein kinase C beta type G Cp T
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Uniprot %5 HEA HE A PCA R

P06401 progesterone receptor ZB 1 2 1A

P07333 macrophage colony-stimulating factor 1 receptor 5 I 20 i S VR B I 1 2 A

P07550 beta-2 adrenergic receptor B2 B IR E ARz K

P08069 insulin-like growth factor 1 receptor BRI T 1 2k

P08253 72 kDa type IV collagenase 72 kDa IV 5 5 Ji il

P08709 coagulation factor VII e 1t R VI

P08842 steryl-sulfatase 45 S A 1R TR I8

P08912 acetylcholine receptor W A 7 1A

P09038 fibroblast growth factor 2 JRET 2 0 AR IR T 2

P09237 matrilysin R R

P09917 5-lipoxygenase 5-ig A A it

P09960 leukotriene A4 hydrolase =0 A4 KR

P10145 interleukin-8 H A A 3% -8

P10275 androgen receptor MR Z Ik

P10415 apoptosis regulator Bel-2 JE TV T Bel2

P11362 fibroblast growth factor receptor 1 [ R S R Y N

P11474 steroid hormone receptor ERR1 2 B R AZ & ERRI

P11511 cytochrome P450 19 0 Jfy 64,2 P450 19

P11511 cytoc hrome P450 19A1 20 B £5, 28 P450 19A1

P12259 coagulation factor V LTV

P13501 C-C motif chemokine 5 C-CHFBIHET S

P14061 estradiol 17-beta-dehydrogenase 1 I — W 178 Hii & 1

P14174 macrophage migration inhibitory factor 5L Wk 240 L S 41 okl PR 7

P14555 phospholipase A, , membrane associated JEAE SCHERR G A,

P14780 matrix metalloproteinase-9 R 4B R A 9

P168385 1-phosphatidylinositol 4 ,5-bisphosphate phosphodiesterase gamma-2 1 - Iig Bt L EE 4,5 - — 8 B2 0 R TR ¥ y-2

P17948 vascular endothelial growth factor receptor 1 I P9 R AR R R 32 4 1

P21731 thromboxane A, receptor MFZE A, &

P22301 interleukin-10 LA S % -10

P22303 acetylcholinesterase 2. T L TG il

P22680 cholesterol 7-alpha-monooxygenase JIEL 6] 7 7 - 0o 4

P23219 prostaglandin G/H synthase 1 AR % G/H 4 i 1

P23458 tyrosine-protein kinase JAK1 i 2 R 26 8 JAK]

P23677 inositol-trisphosphate 3-kinase A HLEE =W R 3 4 A

P23921 ribonucleoside-diphosphate reductase large subunit W% O R 3 il R IV BN

P24557 thromboxane-A synthase MR A ARG

P27361 mitogen-activated protein kinase 3 22 4 505 Ak R R 3

P27815 c¢AMP-specific 3',5'-cyclic phosphodiesterase 4 cAMP H5 51 37,5 - i AR iR il 4,

P27986 phosphatidylinositol 3-kinase regulatory subunit alpha RN LU 3 G 8 49 SR o

P28482 mitogen-activated protein kinase 1 22 B4 )5 05 A AR R 1

P29474 nitric oxide synthase, endothelial N R #— AR A Tl

P30518 vasopressin V, receptor INEZ V, 24

P30559 oxytocin receptor 7= R Z Ak

P30968 gonadotropin-releasing hormone receptor P R R R R 2 Ak

P35228 nitric oxide synthase, inducible R — A A

P35354 prostaglandin G/H synthase 2 Hi % B % G/H 4 i 2

P35372 mu-type opioid receptor o B e 27

- 168 -



525 B 17 1] FESEEAFIZERE Vol. 25,No. 17

2019 49 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2019
HgR2

Uniprot i % HEA HE A PCA R

P36507 dual specificity mitogen-activated protein kinase kinase 2 RURF 5 M 22 24 )36 4k B 1 8l e i 2

P36897 TGF-beta receptor type-1 TGF-8 Z k1 #

P37231 peroxisome proliferator activated receptor gamma T S 0 T R G B O Ry

P37288 vasopressin V,, receptor INER vV, 2k

P41181 aquaporin-2 7K i 38 2 -2

P41222 prostaglandin-H, D-isomerase RIS AR 3 -1, D-5 4 i

P42330 aldo-keto reductase family 1 member C, TRE TR 30 S R 1 DY Cs

P42336 phosphatidylinositol 4,5-bisphosphate 3-kinase catalytic subunit B I§ BEHLEE 4,5 BERR 3 -3 86 1 1L 0 28057 o 31 750
alpha isoform

P42345 serine/threonine-protein kinase mTOR 2 F R/ 75 = R A M U mTOR

P42574 Caspase-3 e R K4 AR E -3

P43088 prostaglandin F, . receptor RARR Fo, 321K

P43116 prostaglandin E, receptor, EP, subtype WG E, Z{d, EP, W #

P43119 prostacyclin receptor B2 N

P45452 collagenase 3 Jie J5i g 3

P45983 mitogen-activated protein kinase 8 22 ZLFE AL 2R U 8

P45984 mitogen-activated protein kinase 9 22 B4 50 AR R 9

P46663 B, bradykinin receptor B, Rk Z Ak

P47712 cytosolic phospholipase A, 2 0 S5 G T A,

P43061 stromal cell-derived factor 1 B SR ML AT AR TN T

P48551 interferon-alpha/beta receptor FHE o/ ZIk

P48736 phosphatidylinositol 4, 5-bisphosphate 3-kinase catalytic subunit B8 EEWLEE 4 ,5- B R 3-8 4 1L T 20057y W7 7Y
gamma isoform

P49137 MAP kinase-activated protein kinase 2 MAP 38 i 8015 25 (i 2

P49841 glycogen synthase kinase-3 beta il I Tl R 38

P49888 estrogen sulfotransferase W9 R e A

P51512 matrix metalloproteinase-16 HE 504 JR 2R I 16

P51575 P2, purinoceptor 1 P2 MM 7K 1

P52564 dual specificity mitogen-activated protein kinase kinase 6 KU S M 22 B9 5 TR A 2 (R TR 6

P53778 mitogen-activated protein kinase 12 22 34505 Ak 2R O 12

P53779 mitogen-activated protein kinase 10 22 ZLFE AL 2 R 10

P57735 Ras-related protein Rab-25 Ras < # H Rab-25

P62158 calmodulin B 16 2 1

P62826 GTP-binding nuclear protein Ran GTP-%5 4 1 11 Ran

P62993 growth factor receptor-bound protein 2 HERETZIASEEN 2

P80192 mitogen-activated protein kinase kinase kinase 9 22 45T AL B 1 VR A R O

Q00722 1-phosphatidylinositol 4 ,5-bisphosphate phosphodiesterase beta-2 L-BE AR BENLEE 4,5- B PR B IR — TR G B-2

02750 dual specificity mitogen-activated protein kinase kinase 1 U S P 22 B4 D57 Ak 2R 1 R 1

Q07343 cAMP-specific 3",5'-cyclic phosphodiesterase 4B cAMP F§ 5P 37,5 -FF iR RS 4B

Q08499 cAMP-specific 3",5'-cyclic phosphodiesterase 4D cAMP Hp 55 37,5 - B IR MR A 4D

Q13164 mitogen-activated protein kinase 7 22 ZUFIE AL IR H G 7

Q13946 high affinity cAMP-specific 3",5'-cyclic phosphodiesterase 7 A ESEM S cAMP B e 37,5 - AR TR T A

- 169 -



225 B 1T W

RESSEAFZERE

Vol. 25, No. 17

2019 4£ 9 H Chinese Journal of Experimental Traditional Medical Formulae Sep. ,2019
BR2

Uniprot %5 WEA WEA PR

Q14116 interleukin-18 H 2R -18

014643 inositol 1,4 ,5-trisphosphate receptor type 1 WUEE 1,4,5-= R 21k 1 M

014914 prostaglandin reductase 1 T ) Ji 3 3 Dt 1

Q15185 prostaglandin E synthase 3 HIFI IR E 5l 3

Q15759 mitogen-activated protein kinase 11 22 ZLFIEG AL R R 11

016539 mitogen-activated protein kinase 14 22 ZLFG AL R R 14

Q16647 prostacyclin synthase CIRZIEZ N i

Q30154 MHC class II antigen DR MHC 1T %4 J5 DR

Q8N8N7 prostaglandin reductase 2 T 4 i 3 3 JE R 2

Q8NBQ5 estradiol 17-beta-dehydrogenase 11 WE B 178 Sl 11

Q8NDX3 voltage-gated sodium channel N RECT NS U E

Q8NEB9 phosphatidylinositol 3-kinase catalytic subunit type 3 MR Tk JULASE 3 S Ak Ak 7 (v 3 4

092731 estrogen receptor beta MEB R Z IR B

Q96DU7 inositol-trisphosphate 3-kinase C WLEE =R 3 %A C

Q96GD4 aurora kinase B WOt B

099527 G-protein coupled estrogen receptor 1 G B I i 2 22 1

099558 mitogen-activated protein kinase kinase kinase 14 22 4 [0 Ak 28 I I T 14

099683 mitogen activated protein kinase kinase 5 22 B4 T AL B 1 O 5

099683 mitogen-activated protein kinase kinase kinase 5 22 45U AL 25 IR R R S

Q9BVM4 gamma-glutamylaminecyclotransferase y- A BT IR e B Tl

Q9BY41 histone deacetylase 8 TR B 2 TR 8

Q9H7Z7 prostaglandin E synthase 2 HISI IR 26 E 4 s 2

Q9HBLS nmrA-like family domain-containing protein 1 ST 1 NMRA B 50 45 #g B

QINQUS serine/threonine-protein kinase PAK 6 22 AR/ E R R 1 PAK 6

QINWZ3 interleukin-1 receptor-associated kinase 4 P4 ML A 3 -1 32 MAAH OC Bl 4

QouII7 E-cadherin WM E R E
3T 8T MM PR TR 14,5 MHE
F. #KkJG ) FH Cytoscape 3.2.1 " )46 4 Network <
Analyzer 3 — 45 4§ D0 4% 5 iF , X 52 B 9 25 o 4% 45
RO SR 2 /TS SO RA K ST T =
LA 1 145G I 1 =5 B A 0 7 1
SR 8o
2.2 EEGMEAAYHT M DT M4 rhor S
ST 2 BE A BORF (23) ,15 S A MLE s A
5 /4y F ( verticinone, verticine, isoverticine, 7, 4'-

dihydroxyflavone , apigenin ) ¥ 0] 5 8 4~ | i ¥ 85 H
MEAER I B EA B A E, RX S Al
AE Je: 5 4 BRI I IR T 8 B S (6 L R L
E N 2 R R R 28 00 B MR o EIX S NS M
T ,3 AW B verticinone ( D1 £ 2 Z,) |, verticine
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Table 3 Network features of nodes (compounds) with high degree

in D-T network

TCMN % % (L] i ¥
TCMC0098D verticinone 58 0.528 0
TCMCOCI4F verticine 47 0.380 9
TCMCO02121 isoverticine 37 0.180 2
TCMCOA4A9 7,4’ -dihydroxyflavone 13 0.105 9
TCMCO030B5 apigenin 8 0.076 5

DL B8R A AR B T R BT O M e 0 8o
SCRRBF 5T 5 % Verticinone 2 Fil Verticine! ™™ 14 H.
A3 BB BT AR 6, Apigenin (73R ) XF 5L
S B ERCRAEAE F , 3007 D19 5840 D00 0 3R R 238
2, 5 EEE -2 UL RS R S A rks
Wy 2 A BRI I R T R N TR S S E R 4 L R
e VA e 5 U 1 2 205 M o7

x4 DTHNEPBLYTR(LER)HFBHEE

2.3 WTEMEHIEE AT EEREE F A 2R R AR
KF(F£4), A2 MEEHEAS 3 AL EREEST
RAAHEAE ], 3% 28 88 59 B 9 E e B ( MAP2K2,
MAP2K1, MAPK5, MAPK3, PPARy ), Ifii & 4 %
(VEGFR1,FGFR1,PPARy,ENOS) , 41 Jfi {= 2% . % %%
( MMP9, MMP-2, MMP-13, RRPS, RRMI,
NMRALL ) , %E Ifil. 2 4% ( coagulation factor VI ) , 5 L
I 45 ( DE2A, PDE9A, PDE4A, beta-2 adrenergic
receptor) , il £5 ¥ & J 75 ( estrogen sulfotransferase ,
acetylcholinesterase ) 2577 | it 25 B e 4% v (¥ 1%
PEAL & W5 X S AR R AR IR 45 PKA, PKG,
PI3K,MAPKs % £ 55 {5 5 8 % A A% 25 3l 1 , >k 2K
1B B R 0007 TR RN I A B T L
A R G RAE SN | e AR ME SR A O I A IR T
TE NS ALAE T IR UL LA K Ak kM R 28 A R
I Y o

Table 4 Network features of nodes (target proteins) with high degree in D-T network

Uniport 45 HEA WHE i3 VI8

P14780 matrix metalloproteinase-9 MMP-9 4 0.028 9
000408 ¢GMP-dependent 3",5"-cyclic phosphodiesterase DE2A 3 0. 006 2
043157 plexin-B1 Plexin-B1 3 0.022 4
043159 ribosomal RNA-processing protein 8 RRPS8 3 0. 006 2
043293 death-associated protein kinase 3 DAPK3 3 0. 006 2
076083 high affinity ¢cGMP-specific 3",5"-cyclic phosphodiesterase 9 A PDE9A 3 0. 006 2
P07550 beta-2 adrenergic receptor ADRB2 3 0. 006 2
P08253 matrix metalloproteinase-2 MMP-2 3 0.015 2
P08709 coagulation factor VI FVI 3 0.037 9
P11362 fibroblast growth factor receptor 1 FGFR1 3 0.019 4
P17948 vascular endothelial growth factor receptor 1 VEGFRI1 3 0. 006 2
P22303 acetylcholinesterase Ache 3 0. 006 2
P23921 ribonucleoside-diphosphate reductase large subunit RRM1 3 0. 006 2
P27361 mitogen-activated protein kinase 3 MAPK3 3 0. 006 2
P27815 c¢AMP-specific 3',5"-cyclic phosphodiesterase 4A PDE4A 3 0. 006 2
P29474 nitric oxide synthase, endothelial ENOS 3 0. 006 2
P36507 dual specificity mitogen-activated protein kinase kinase 2 MAP2K2 3 0. 006 2
P37231 peroxisome proliferator activated receptor gamma PPARYy 3 0.006 2
P45452 matrix metalloproteinase-13 MMP-13 3 0.037 9
P49888 estrogen sulfotransferase EST-1 3 0.006 2
Q02750 dual specificity mitogen-activated protein kinase kinase 1 MAP2KI 3 0.019 4
Q99683 mitogen activated protein kinase kinase 5 MAPKS 3 0. 006 2
Q9HBL8 NMRA-like family domain-containing protein 1 NMRALI1 3 0. 006 2

3 iFie B R UAE Bz 4k 4 1 R 28 AR OCHE 5 9 A B AR S O .

AT 5 38 3o 19 4% 25 P27 (B ST O iA  T 2
Y- 40 S 22 o B 2 W) - A I 4% 1) R AR B
T AN B I BT Ry 5 R A SR L E LT

55 R R W RS, B B HE 1Y 5 AN IS P4y BoA W 1Y

PUIe R IR AR AR A I e, T DI T T R

NS VAN ) U8 S I L AN 1N VNS o /I
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