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Abstract: Objective To systematically study the chemical components of Tenghuang Jiangu Capsule, explore the main mechanism of
action, and provide some evidences for the research of its pharmacodynamic substances. Methods In this study, UHPLC-Q-Orbitrap
HRMS was used to comprehensively analyze the main chemical components of Tenghuang Jiangu Capsule. According to the MS/MS
spectrometry information of compounds, the chemical information of this herbal formula can be quickly and accurately identified by
comparison with standards or references. Next, the BAT-MAN-TCM database was used to predict the targets of the identified chemical

s HHEA: 2019-11-06

EEWMB: ERARRIFEREETIITHE (81600377): i 4 %5 542 H B H Bl 70 1H& (19A320070)

1EHfEfN: & M, F, TREM, TFRITRNP R T KR 223 . Tel: (0371)66862570  E-mail: cxhemail@sina.com

«BIEEE A B 5, EEWN, PR IRRZS . Tel: (0371)66862570  E-mail: feczhoul@zzu.edu.cn
A&, B, EAEIN, W7 RCAEREZS%: . Tel: (0371)66862570 E-mail: zhaojie@zzu.edu.cn



¢ %% Chinese Traditional and Herbal Drugs 35 51 % % 9 81 202045 A * 2409 »

components. The KEGG pathway annotation analysis and GO enrichment analysis were further carried out through the DAVID database
to screen out the main pharmacodynamic substances of Tenghuang Jiangu Capsule and explore the potential mechanisms. Results
Actotal of 34 chemical components were identified in Tenghuang Jiangu Capsule. The “component-target” network analysis indicated
that the major components including kaempferol, isoflavoues aglycone, ursolic acid, formononetin, and stigmasterol might act on
some key targets such as Bcl-2, BAX, AKt, PPARG, PTGS1, PTGS2, TNF, IL6, F7, IL1B, etc. The results indicated that osteoclast
differentiation, NF-xB, PI3K-Akt, renal cell, and platelet activation might be the main action pathways of exerting the therapeutic
effect of bone protection, nourishing kidney, promoting blood circulation and relieving pain of Tenghuang Jiangu Capsule.
Conclusion In this study, UHPLC-Q-Orbitrap HRMS combined with network pharmacology was used to preliminarily clarify the
chemical composition and reveal potential mechanism of Tenghuang Jiangu Capsule. The results provided scientific theoretical basis
for screening the effective ingredients and further clarifying the mechanism of action of Tenghuang Jiangu Capsule.
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Table 1 Identified chemical ingredients of Tenghuang Jiangu Capsule
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[M—H—CeHy0,—CHs0y] , 93.034 12 [M—H—CgHyg0,— CsH,0g]
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5 FEHI 5449 CyHgOyp 49916097 49916089 ~0.161 N 499.161 35 [M—H]", 353.103 00 [M—H—CyHyO,], 161024 05 [M—H— %7
CeHi0s—Cuai0s]", 132.021 12 [M—H—CgHyg0y—CygHiz03—CHOT,
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CioHyOg—CHyJ, 217.050 46 [M—H—CyHy04—CoHygO,], 149.059 97
[M—H—CisHy05=CypHy0,] , 133.028 67 [M—H—CypHy0y—CHy—
CizHu04] 93.033 96 [M—H—CipHpg05—CysH10s]

B HEE 5706 CyHpOs 28507575 285.07495 -2.806 P 285075 59 [M+H]', 270.053 13 [M+H—CHy", 167.033 92 [M+H— Jilj

CHs0]", 124.015 59 [M+H—CH;— CyHs0;]
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9 FEHI 5987 CyMgOp 51317662 5137627 05683

30 EFEE 0818 CyHyOp 36711871 36711847 -0.821

31 T 6887  CyHyO, 2812475 281.246 58 -3.295

R EEE 1317 CyHu0, 45736762  457.36649 2475

CoMgO, 42037270 42037164 -2.486

CoHigO 41337779 413.37665 -2.764

N 51317682 [M—H], 367.118 38 [M—H—CgHiiO], 366.110 81 [M—H— 2%
CsHuO4, 351087 43 [M—H—Cqhy0,—CHJ", 323,092 99 [M—H—
CsHc0s—CHy—COT, 217.050 43 [M—H—CqHy0,—CaHie0y] , 149.060 58
[M—H—Cghii0s—CioHigOu], 133,029 40 [M—H—CgHi0s—CiHigOu—

CHJ", 93.034 24 [M—H—CgHis04—CisH1,04

N 367.118 99 [M—H], 352,005 67 [M—H—CHy], 207.040 71 [M—H—CH,— 2%
CuHi], 281045 50 [M—H—CHy0—C,H;]", 175.003 66 [M—H—CH;—
CuH—CiHq0;] , 163.003 63 [M—H—CH;—C,H,—CgH;0,] , 133.029 34
[M—H=CH,—CjH;—CaH,0,] , 93.034 41 [M—H—CyH,,0

P 28124847 [M+H]", 263236 69 [M+H—H,0]", 245.226 50 [M-+H—H,0— Hhi¥
H0]", 175147 43 [M+H—H,0—H,0—CeHyy] ", 133.101 04 [M+H—
H,0—H,0—CsHy—CaHg] ", 107.085 39 [M-+H—H,0—H,0~CsHy—
CaHs—CoHy] ", 69.070 01 [M+H=H,0—H,0—CygHy] ", 55.054 58 [M+
H—H,0—H,0—Cy3Hy—CH,]"

P 457.364 93 [M—H]", 439.356 75 [M—H—H,0]", 411.361 60 [M—H—H,0—
COJ, 393.350 43 [M—H—H,0—CO—H,0], 297.257 17 [M—H—H,0—
CO—H,0—CHyl', 231210 51 [M—H—H,0—CO—H,0—CiHy,—
CsHg] ", 203.179 32 [M—H—H,0—CO—H,0—C;Hy,— CsHs— C,Hy],
189.163 85 [M—H—H,0—C0O—H,0—C;H;, — CsHg — CH,— CHyJ,
163.148 24 [M—H—H,0—CO—H,0—C;Hy,— CHg— C,H, — CH, —
CH,, 135.116 85 [M—H—H,0—CO—H,0—C;Hy—CsHs—CoH,—CH,—
CHy—C;Hy, 107.085 47 [M—H—H,0—CO—H,0— C;Hy,— CsHs—
CoHy—CH,—CyH,—CHy—CH,], 95.085 51 [M—H—H,0—CO—H,0—
CHip—CsHs—CoHy—CHy —CoH, —CoH,—CoHy]

P 429372 65 [M+H]', 411.359 62 [M+H—H,0]', 317.246 37 [M+H—
CoHye] , 275,201 05 [M-+H—CyyHyy], 165,001 02 [M-+H—CgHis—CyHy]
149.096 05 [M+-H—H,0—CygHy]

P 413378 88 [M-+H]", 123.080 21 [M+H—CyHy]", 109.084 79 [M+H—
CoHyg—CHy]", 97.064 76 [M+H—CyHeg—C;H] ", 81,069 85 [M+H—
CyHg—CH,—CO]'", 69.069 95 [M+H—CyyHag—C,H,—CO]"

JEfa®

Ll

HHE
&
b

RN A s N-SUE A PR T

“identified by comparison with standard reference substance; N-negetive mode; P-positive mode

3.3 IEARINREEE TR P L-R S-SR R MLE A

AHWFFT KA Cytoscape 3.7.1 44 2 ik {1
FRE B 1 3 R M - R T, i 2 TR . 43
BT B R i1, 249 R 2 R A e e P 24
oA 2 X0 I e AN S 3 5 o 19 AN 254 R 401 FH S
WE KT 20, SUERB ARG R 2l (R
TLOEEHE. CBEAD. KETL GSME. RER
e (EfED. fITiEsR CGBIEE AT SR Y
Mk BAHhEE . E RN S SR R A R Ay

J& PTGS2. PTGS1. PPARG. ILIB. IL6. TGFBL.
F7 I TNF 5, XECEE S 5% B )% SO0
DA% P 35 0 55 35 VA O

3.4 #BulEBER) KEGG ESBE K GO 4T
BEEN

341 KEGG @IS E LT K0k 2 % L
M3 DAVID ##E 1T KEGG B4, &1
WHEAN P<0.05 HEFRAEIE (FDR) <0.05, 5l
BRAAHOCE IS S5, LA RIHEZ SERT A EHEE R 10
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Fig. 1 Total ion chromatograms of Tenghuang Jiangu
Capsule

Z, oy Bt AU o A AE S E g . NF-xB {5508
% PI3K-Akt {55 1@ H4HR(E 5@, 85155
P /NS S 5B . VEGF 15 5388, TNF
RAEAE 5B L MAPK 15 S84, W3 2.
PRI, FEZGYDR X LR AR, B NG S IE
P EEAEREX . B, N
BRCA SIS T T, e e e e i TR Fe ) 2
DASAN B L S IR Th AR eV, R T AHTF
FEHIRFAPE A

BTt} IR B R M ) 3 B R 1 LA,
ARHIF NS B AT B (AH SAS 5 @ B BT RN A3 4T
25 JUR BB 4 o (S 5@ B S BRI NF-«B.
PI3K-AKt 255 51 % 2 18] = B AH G « NF-xB £8 415
5 K NF-xB #ENGHAZ 5, 8@ e 2 el 15
S5 DR] P 268 S5 SR TR 1 18 H 4 B A Ak R B B A R T
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Fig. 2 Active ingredient-target network of Tenghuang Jiangu capsule

[F) BN 34 R SR P AR R & ) 2 E R 40 TNF. IL1B
Jo IL6 &5, D AR, Sy M g R I,
RERIRATVER T NF-«B & I1L6, 1123 e KRS H 7t
AIYERT TNF J IL1B S5 s, JUETEIR T AL AT
RE A R 1, TSR BB B A oAk, e
EEMEE R VER . FR, BRI PI3-K/AKt
BT ES 5 ARE MR T %, Moon &
TEBIVEAL IR AKt 15 5 0 B 41 20 Ak 2 i v 4k

GSK3B ZIAF 5 SLHILIRT, 17 AR 5 7 348 PR 12k 1 40
FFERRAE Z VR T GSK3B b il i, LLIAGAk
AN AR, AT RE RN T B AA YR I I — AN
BERT. MEAR, BFTEER B ZRL AR S A MR T TR O
BERAL, BEMS A R — RAIMPTI T AR T2 H
T, HoH Bel-2 S & A AU T S
Bax AT SN TR e R 10, R
R 22y T A fE T Bel-2. BAX. CASP3
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*2 % KEGG EENEHMEERE
Table 2 Main pathways in KEGG enrichment analysis

Jo AKT B pi, HALHI AT Re 22k BCL2 ik, [FlS
] BAX FIFRIE AKT K351 K Caspase3 f % fif

ik U P FDR NI 2 BIH: B8 B ) D) R
osteoclast differentiation 18 321x10° 413x10° 342 GO HWidEEENT  Bimiks KO
PI3K-Akt signaling pathway 31 270X10° 3.46X10° EES A DAVID ¥iEFEHIT GO Y itiEs
NFhappaBsignalingpativiay 12 123X10° LSBX107  HEAMHT, ERAMBINEMILEE. GUNOALS KA TINAE
renal cell carcinoma 8 144x10° 1.83x10° 3 AN FE R D RE A TR R . GO ‘B 4EM T 4t R
calcium signaling pathway 20 131X107 168X10° T, BETE (R B RE VT R B S R ) o AR
platelet activation 10 616Xx10* 7.63x10° 606 M EYE L, 79 P44 A0 148 Fh AT
VEGF signaling pathway 15 262x10"° 336x107 . FEAENREEELERENE 3, Hs K
TNF signaling pathway 24 146X107% 1.85X107% INTIIREEAES B WE 4 F1E 5. FEd GO 40
arginine and proline metabolism 9  350X10° 4.49x107* CEEURT L, (e R B IA T  AE Y R e
MAPK signaling pathway 2 177X10° 2.28X10°° R . B E R . BRI .
#3 GO EENMNEMEREER
Table 3 Bioprocess results of GO enrichment analysis
S T P ff FDR

sensory perception of pain 5 3.21x10 % 5.50Xx107%0

positive regulation of osteoclast differentiation 3 2.05x10°%° 3.64%x1077

platelet degranulation 5 3.31x10° 4.48X107

kidney development 4 8.04x1077 7.72X10°

regulation of smooth muscle cell proliferation 12 9.09x10 ™ 1.60X1077

positive regulation of vasoconstriction 9 2.57X10° 454x10°°

F4 GO EENHILHME TR AR .
Table 4 Results of cell components in GO enrichment analysis 4 g

R i3 P14 FDR
cytosol 90 2.08Xx10® 2.78x10°%®
cytoplasm 84  4.10X10? 5.48x10%
plasma membrane 79 7.43X10M 9.94x10°°
nucleus 79 2.16x107"° 2.85x10”7
extracellular exosome 57  2.63X10°% 3.52X10°
nucleoplasm 50 3.24X10°  4.32x107*

®5 GO BEESHIS FINRELER

Table5 Molecular functional results of GO enrichment analysis

% it PfE FDR
protein binding 141  568X10°  8.39x10°
enzyme binding 39 887X10%  1.31x107%
ATP binding 30  487X107  6.97x107*
protein kinase activity 21 881X10°  1.30x107
transcription factor binding 15 6.79X10°  0.01x107
oxidoreductase activity 14 6.96Xx107  1.03X10™*

BB RS XL SR R 5. R

& RAWERE. ATP 454 ANE R BRI S
VLR SR SR s e Tl RE T S R A 4

AT HIFRIE CAZ sy 2 K 2 B 1)
VE R ORI =K BB TR, B —Rar A
REMEAR RISV EEY) A . P2 R
HIRLZ “ SRR BE Ry, IR REIEAR
RUA I B AE R EAR S, I8 L)
JRHEA R T A ) 2R AR AR R . ARSI DA B
B RPN TN R, HT UHPLC-Q-Orbitrap
HRMS HAR V&, Pl abr. kT 34 Fbamk
gy, R EIRED R — DIk E T EERET
A AR R AT Lo 5 RS 2802 A (AR
M, ASHIFFE R FH I 4 2 3827 70 % e Ak &
BT LRG0T, FRAR B 25 1) B OB R A3t
AWy KEH IO RERER. HIT=INIE M o S A%,
DA P ) SR RO R 2 B I R R R
HFEE

Hoh &M EAHEMPUES . PUrE B .
(R 33k s i 240 B4 R 234 DA R R A E L, 2
2N I M R 2 B 4y — T,
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KO CEA R BRI HE i &bt
HREAERT, R SRR AR M4 K.
UK DR R ThAe . I R DU R A S
25 U SRR T B 4140 MMP-9 )
A BRI WA« R A M ) B A, RS BRI TNF 22
IL-6 7K1, EA SR ERY T, Fr A
SRR IR s & S I R A1) 22 b 9 RE S JRH 2
JoE R g, AT A BT D671 28 51 B B 1B AR
SR ST 4 B A AR T AR DO, BkAh, BRAHE
FA ML I LA b 6 Fhpk 7y, HAWZE R e =
AT R BT R SR 2 T S R T R e R
LB MR B E Y . R R AT DL
ST B R 2 AR o= I BIREEE  (Wint) /B-
B (B-catenin), 1ZE K T-xB (NFxB), 4f
MIAME ST (ERK) Al p38 4 227y 24 JFiE 4k,
EHWMEE (MAPK) %SZ/M55iEl, BEAREM
BCEAER, AR TT B A RE 1R 1 i S Sk
AP0, B RN R R R T RANKL A5 1
IkB-o [& kM RANKL 55 ) NF-xB 1%k,
il RANKL 75 511 ERK BEERAL , 41015k B 15 440 Pty o i
PR R FRIA, @ AR, Bk
B KN E SR, SRVRTT R I B
F P PR e R R4 T B B R
(ALP). BEEKRAEH-2 (BMP-2). HHEH
(OPN) HJ mRNA FIAFE R4k, 897 8 BUb
PARI B R A 712,

[FIB,  ASHIEFUIERT 2590 By BT XS L A s J3EAT
i, AR “ZM-RLar-HE AT W4, SR EKIX
HE B R T KEGG Mg 434 & GO 434, #1A0 BH
B (R B B B AT O 1) R By AL R . T
WA RE . VR AR 7 DL RIB AR T 2
fe. BT EESITERTA, B EE TR
BEAVER T Bel-2. BAX. AKt. PPARG. NF-kB.
PTGS1. PTGS2. TNF. IL6. F7 }z IL1B 254055,
e Bl A A T IE R A RAE T
58 1ML IR 72 AT RS BN B v I A R S5 Th Ak, Hk
Jil 225 F Bel-2. BAX. CASP3. AKT.
PPARG. PTGS1. PTGS2. TNF. IL1B }% F7 %&4¢
B, KEHTlEHT PPARG. PTGS1. PTGS2. TNF
JoIL6 SEEE A, AEARERIEA T NF-xB. PTGSL.
PTGS2. TNF. IL6 J% IL1B 2580 55, JIl ¥l =1k
T GSK3B. PPARG. PTGS1. PTGS2 4[4,
&S EEVE T PTGS1. PTGS2 548 5, Horb Bel-2.

BAX. CASP3. AKT. GSK3B. PPARG f1 IL1B 5
B MBI A OS, PTGSL fll PTGS2 # 4 5k
JRRLEE L= A, TNF & IL6 5 28 i AR v 7
FHK

g R 2RI, HETE W BSR4
DU R I8 B B R BiAa N, J& R R
TR TR, DRURAhE R T AR PR
RPN EBEFBAE RG&EM. HE feE g
() Sk B P] SRS SRR, TR AR SRR AT AR R
M, ANEERFE: BTSN, ANE R R
TEFRL A AN SRR AR ABRIE s XS I R mT i AT
VEIAFRE s WA IRANGEFH, %,
SEART AR, RPN 2 B, 1% 251 3
BUSCS B BUBAA S B YR KR AL S G, a)
W SRR VU S, AR TR AN E e,
I O R0 4= e R S A K N = P
THRTT B R BRI BT IR O 2t
FAGABE TGS R—B,  HRR O e v R ) vy
ISR ANEN VS ML, T A B 70 0B IR 2 IR I 24
Ry -1 S - 9N 4% 308 % 7 TR I 0 o o i
FEMERMLE], B RR A S .

AWEFEHEET UHPLC-Q-Orbitrap A M50 77
VRRTE R PR A b R R M S T
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