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[ Abstract] Objective: To evaluate the utility and mechanism of Huangqintang combined with
carboplatin in chemotherapy of endometrial cancer by experiments as well as network pharmacology and
molecular docking. Method: The xenograft model of endometrial carcinoma was induced in BALB/c nude

mice. When the tumor volume reached about 100 mm®, 24 nude mice were randomly assigned into a model
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group, a Huanggintang group (3.5 g-kg') , a carboplatin group (50 mg-kg') , and a combination group
(3.5 g-kg' Huanggqintang + 50 mg-kg™ carboplatin) , with six mice in each group. The mice in the model group
received 200 wL of normal saline by gavage, twice a day. The volume of the tumor and the body weight of the
mice were measured every two days. After drug intervention for 20 days, the blood of the mice was collected for
renal function and blood routine tests. Then the nude mice were euthanized and the tumor was weighted. In
combination with the experimental results, the underlying mechanism of Huangqintang combined carboplatin was
predicted through network pharmacology and the binding sites of active components were predicted by molecular
docking. Result: The tumor inhibition rates of the Huangqintang group, the carboplatin group, and the
combination group were 8.87%, 50.33% (P<0.05) , and 64.66% (P<0.01) , respectively. Compared with the
results in the model group, the body weight, leukocyte, erythrocyte, and hemoglobin in the carboplatin group
decreased, and creatinine and uric acid increased (P<0.05). Compared with the carboplatin group, the
combination group showed increased body weight, leukocyte, and hemoglobin (P<0.05) , and decreased
creatinine and uric acid (P<0.05). A total of 114 potential active components of Huanggintang involved 200
targets related to the side effects of carboplatin. The core genes involved were mainly heat shock protein 90AA1
(HSP90AA1) , transcription factor c-Jun (JUN) , and mitogen-activated protein kinase (MAPK). Molecular
docking showed that baicalein and wogonin could form a stable protein complex with HSP90AAT1, serving as
potential active molecules. Kyoto Encyclopedia of Genes and Genomes (KEGG) analysis revealed that it might
be related to the regulation of tumor necrosis factor (TNF) signaling pathway, interleukin (IL) -17 signaling
pathway, MAPK signaling pathway, and toll-like receptor pathway. Conclusion: Huangqintang has no obvious
inhibitory effect on endometrial cancer, and the tumor suppression effect is not significantly enhanced after
combination with carboplatin, but Huangqintang can alleviate carboplatin-induced side effects. The mechanism
may be related to the complex network of Chinese medicine.

[Keywords] Huanggqintang; carboplatin; endometrial cancer; nephrotoxicity; hematotoxicity; network

pharmacology; molecular docking
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Table 1 Effect of Huangqintang combined with carboplatin on weight in mice (x+s5,7=6)

R JE /g
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Table 2 Effect of Huangqintang combined with carboplatin on tumor weight, tumor volume and tumor inhibitory rate in mice (x+s,n=6)

4151 /g kg Je AR I Ak /g AR AR /mm? TR 2/%
R 2] 1.62+0.53 977.0£477.10
WA 3.5 1.48+0.40 846.7+288.30 8.87
i E 0.05 0.81£0.28"% 499.6+202.60" 50.33
A4 3.540.05 0.57+0.27%% 383.3+182.80% 64.66

TF SBURA A Y P<0.05,7 P<0.01; 5 #5537 Y P<0.05
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Table 3 Effect of Huangqintang combined with carboplatin on routine blood of main indicators in mice (x+s,n=3)
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Table 4 Effect of Huangqintang combined with carboplatin on serum creatinine, uric acid and coefficient of kidney in mice (x+s,n=4)

21 5 /g ke WUEF/mol- L™ JR A2 /mol- L 5 JE 22 %
A2 14.02+1.23 93.00+16.31 10.24+1.63
WA U 3.5 7.63+3.00" 108.80+£29.36 8.23+1.54
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A Al 3.5+0.05 4.17+2.91>% 83.25+30.58" 9.42+0.57
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Table 5 Basic information of top5 effective compounds contained

in Huangqintang

AWID  WXHF KB TR OB DL ok
29

MOL000098 quercetin  Hfif ji¥ % CH,,0, 46.43 028 K%
MOL000422 kaempferol LLIZS i} C,H,,0, 41.88 024 7]
MOL000173  wogonin W H 4R  C H,0, 30.68 023 H*4
MOL0002714 baicalein ¥4 3% CH,,0, 33.52 021 %

R
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167714

5.3 GO &84 H Ml KEGG I nl 1 R4 i id
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A5 HLA R OGS

54 S FXHEAR KRR BN NES R
F 500 T R15 ) HSPOOAAT HE f1 2K 11 k47 4> F XF
Fe o dE— B RO BE 1 IR T RE B R A RIE
JHE R WL . o FRHEg R E R, AR N
W RN AR 0 =747 -7.16, 45 G 00 SN
A HKEN w-HERL, G 5 AE A AT
TREF 45 5 1F R, 45 45 BB 1 <-6 keal-mol (1 keal~
4.186 kl),

W xd #2519 525 W A PyMOL 2.1 8 gk 47
ATALAL LS s R I N 2 . A& W Ak =]
HLODE SR GWHAERMUMENR S, WE Y EA S
LR DL A Z AN K 3R I RE BB 65 5 8 I 1
AT B ECE A B AR, o m] D530 P A6 A Y i K
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MG TR Y L /K A B DT IR R 1 AR A
HAW . W% R 5 HSPOOAAL A H H.AF I i &
5 R 5% A M A R -58 (LY'S-58) . K & ik i -106
(ASN-106) . & & MR -98 (MET-98) . K & & R -93
(ASP-93) %%, # % 5 HSPOOAAT A A H.1E H Y
SR B H A LYS-58 H & 1R -97 (GLY-97) . il &
Mi2-186( VAL-186) .MET-98 %5 , ) 1% # % &y f5i] ,
5 LYS-58 . ASP-93 5k FE P jlt &0 s AH BLAE T, S5 IR
By R 2.7A 20A SURERE B A 45 A BE o, 4t
FaE /Ny TR 5 2R B K3 5 ASN-
106 .MET-98 5 3t JE At AR 3% 119 57 /K A0 B AE T, %t B2
JENGY FAEAE — E W TTHR . IX SEAE A 1 A K
JKAH H AR HI AT LA RCE ff 55 % 3% 5 HSP9OAAT 4
FIE SR E A0, B LOZAk & 90 & — Mg e
G NG

6 itit

KT EE A RATE T ENBRIEGRIT W
7 oK UL GE o PR AR A 5T 3 A Al AR U
& A IR ALY O 45 8 A5 T TR R AR i e R AR AR B
(VR Bkt A7 VR 52 ) . S0 96 25 S e B, 3¢
KRG RED IR R R A s AT S i 2
SR 2 1 B A R A X R MR T A L i AR
g X E O ae BA PR VE R L ik R W] 8 5 i oA el
RHIAR R 3L .

T AT W 45 2 B 2E 3 B L R 5 1 RT R ek R
IR 00 A8 80 o3 43 BEORE (/N i AT HE Y 5 R B,
Fop 7 F TS iy EBR ML R IL A ISR
WA R WML R, XSRS h A 2RSS
TRORH € % TR Y S A B S R RS K
SRR OP S B R s s e o iUl TEY: 7/} i
i B2 R 20 B3k 10.11% . 1.3% 2, BUARAF 5%
KW HE BA PR U B IR B R s
LT E o (o Rt 1 1 D0 o 7 i B T
R E R G R R R AT R AR S R B TR = 2
HSP90AA .JUN.MAPK. HSP90AA , #fK 58K 15
TG — D1, R LA A A M RS Y G B Ay T AR R
S SSEIIR &iY EE = AR N e = P
FEATHE B ORI 2500 R (i (B4 R AR
1 75 A0 X A B S B 1 MO EL R AR
TERPY . ZBHWG D E S R 5 H 5 R 5 HSPIOAA
A3 M AT 43 F X4 & BL, P AT 5 HSPOOAA JE 1
REMEAEZ G, ENESHEE REEILE )
AR RN B AT RE S5 A IS R SR
VR B HIE 4 20 HSPOOAA , & vy B HIE X6+ 13k B 1 431
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DA RS , DT CR A7 B R A G

BritZ 5k JUNSRE T REEREG /T2 5
0B BE T R AE GER AR EE TR MAPK
e — 2 22 SR /75 A TR B 1R A M R A L A K
KT B g A R b gRe 25 o LA E A Y
A 5% 2 W 401 4 PR S A N BE 40 M UE 1T RNA
7o 3l B (RN A-seq) Ji & B JUN J2& H: o 457 - ij 51
M) EL A 28 5 2R M S R i 6 N i i 40 i i
17 B 40 il RNA I P )5 & B MAPK A9 36 15 & A4 2L
ARk 3 B R T B0R B B I NI R S 0
JUN MAPK #f 5% , . 7] fig 38 i JUN \MAPK i& 72 1)
il X AL 240 R KL T %) 3 A T K A L A
1753 A1 T i 20 J A Uk 2> o T 4% 2 B2 S BT B
B4 R SO 5 AT AR T JUN COMAPK LA, X
P B 5 0 oA R BT T BORY B BE B D T RE S
X

KEGG il #% 53 7 7R , 355 7 ol RS R R
N2 AL T RE 5 TNF {5 53 6 IL-17 {5 5 38 3
MAPK 5 5 38 % . Toll £ 52 {4 {5 5 3 F A & . TNF
5 3 O T 5 | R S Y S IR, 5
MR rE AR IF B TNF RN 0 2 585 S5 6
B & e AT A GRS TL-17 2 —Fh 2 T4 B
YA 17 43 I8 A 42 2 B X7, v] 5 TIL-17 Z AR 25 &
55 LAt 5 P 440 L TR [ 1 40 B A 3R -6 R 4 i £
P53 R ¥ (G-CSF) RL 4N Y - B v 41 it 48 7% 3] 5% A
T (GM-CSF) ] B fb 7 3L 5 4 )& 2R (il 45 1 5%
St DT S8 10 67 240 6 1) ) 8 N A . MAPK AE
JitL N LM 5 A5 s 3, 32 e A0 A S 1 Y S
(ERK) .p38. c-Jun 28 && A uii 8 i (INK) 20 1% , 76 4
FRon i s mE E K R B T CHEAE Y. Toll £
B2 AR IR 0 L 3 P A Dy — R SR A2 A, BT R A
JEAZ 28 UM SR AR A OG 43 453X (PAMPs) FiT Y I
PE 155 4 5 23 7B (DAMPs) 3 36, H # DAMPs
A 455 AR T R 8 BAK T AR 1 (HSP) |, 78 5008 by K&
52 2% I 20 A AR R R AR A

BRI, A B9F 50 IR 69 #E 0 4% .0 2 I HSPOOAA |
JUN .MAPK 53 26 (5 5 38 B% 55 T8 Wl 17 52 2% 19 I 2%
FHEERR EES R RAERN IR RR TS
KB R R T AR IR H TR
PR W] IS 2 5 85 2 0] 5 HSP90AAL & HIE
WA E W E AW, & — DA SN T
FLA B 257 & BT 5 o

25 b, B JC W W A P R e 4 B Y AR
FH BRGS0 7 o9 B 1 1 FH O R B

B s, H R AT DU R A B VR T L ) Gn e R R

S IR 0 = S W e R = O S D

J AT T E I A BRSO REREA —E

I IR B SO BT 5 6 AT 7™ 4 ) I DR 38 A 43+

o7/ dD ey Sn ENERY NI TR d I I N
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