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WE: Bey WRAAM ) HARAE KA Z 0 H%, it ATk AnH. Fk £ TCMSP
F & ERARIE ) 7 E MRy, 8 1L Uniprot # 4% B 41 A 48 X ¥ & £ GeneCards (% & . OMIM £ 3% &
DrugBank #(#% &4 % & R i%ﬁ;z#ﬂ X¥ek, Wi Jvenn FELH B, Km¥e kX EE, String F& 4
& G JF Z 1F 9 %% (protein-protein interaction networks, PPI), Metascape F & #]1F £ B X 1% (gene ontology, GO)
Fer A AR EAR MR AALF (kyoto encyclopedia of genes and genomes, KEGG) ‘& £ o047, ®BBEEE G
R A% (proteoglycans in cancer) 13 FiBHBHATH L. ¥ 25 ARKMIS AT A, BAE, FHHa, L7
e Ofse) BsbER M., MAFERAERZAREY, T3 AE, ELISA G4 MAR S8 R ) 515 BLILES R 48
A& (glypican, GPC) 1. #%J8BtILEE R #% 4k (glypican, GPC) 5. % BEAR& G %4 (syndecan, SDC) 2.
2 F AR (serglycin gene, SRGN) %5 ; WE AR TS EARFBAARGRBRENLS, £F: HEAA
shE, P E R AL 49 GPCL AK-F 2 F AL (P<0.01) : 2548 SDC2 K-FI44& (P<0.05) : 24,
728, 3R ANTEAR A SRGN K-F A& (P<0.05) o ## KA/ 7@ AR B IR A GPCIL.
SDC2. SRGN HK-FiAZ|4% MR Z %R, WG TR EMFINBLK, 458 X,
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Exploring the Mechanism of Qizhuzengli Decoction in Treating
Cancer-Related Fatigue Based on Network Pharmacology and

Nude Mouse Experiments
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Abstract: Objective By observing the effects of Qizhuzengli Decoction on cancer-related fatigue(CRF) in
nude mice, to explore its therapeutic effects. Methods The active ingredients of Qizhuzengli Decoction were
searched on the TCMSP platform, and converted into relevant targets through the Uniprot database. The targets
related to CRF were searched in the GeneCards database, OMIM database, and DrugBank database. Then, the
Jvenn platform was used to draw the intersection map of drugs and disease targets. The String platform was used
to create a protein-protein interaction networks (PPI), and the Metascape platform was used to create gene
ontology (GO) and kyoto encyclopedia of genes and genomes(KEGG) enrichment analysis. Among them, selected
the proteoglycans in cancer signaling pathway for research. 25 nude mice were randomly divided into blank group,
model group, Chinese medicine group, chemotherapy group (cisplatin) and dexamethasone group. The CRF model

was constructed. After 3 weeks of intervention, glypican-1 (GPC1),glypican-5 (GPC5), syndecan-2(SDC2), and
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serglycin gene(SRGN) were detected by ELISA. Observed the pathological morphology of tumor tissue in nude mice
in each group under light microscope. Results Compared with model group, the expression of GPC1 in the Chinese
medicine group and the chemotherapy group was significantly decreased (P<<0.01). The expression of SDC2 were
decreased in Chinese medicine group (P<<0.05). The SRGN of the Chinese medicine group, chemotherapy group,
and dexamethasone group decreased (P<<0.05). Conclusion Qizhuzengli Decoction can relieve fatigue by decreased
the expression of GPC1, SDC2, and SRGN in tumors of nude mice, and its mechanism was speculated to be related
to the inhibition of tumor growth and metastasis.
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FEIMENE 2 (cancer-related fatigue, CRF) fEJ9GIERR VAT I R h i o LK DR ARIE 2 —
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FESL CRF Ay: — Tl B R Bl VG T SRR o (K IR LR . A ORI AAR L 1K
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1.1.1 WARKE ) T7 &) J B i e

7E TCMSP “F- & (http://tcmspw.com/tcmsp.php) #Z “HEK” . “HAR” . “FI=7 . “Pk
27 ey, PL“ T ARFIFIFE Coral bioavailability, OB) =30%F125% 1% (drug-likeness, DL)
=>0.18" NI IEIE AL &) S LR . 385 Uniprot ZdE % (https://www.uniprot.org/) #i
SENTEZE: S =T LY

1.1.2 CRF B s (1 i ik

1E GeneCards F(#E%F C(https://www.genecards.org/) « OMIM £ FEZE C(https://omim.org/)
PL A DrugBank %4 & Chttps://www.drugbank.com/) "' PL“ cancer-related fatigue ™ cancer-related
pain” “cancer-related depression” N2 N IREL CRF A #E &, & 0 M Bk 3 A HE A5,

1.1.3 Z¥)HI CRF [P35 241 15,



i@ Jvenn -4 (http://jvenn.toulouse.inra.fr/app/exanmple.html) H§il/E 25401 CRF [J#E 15
THEE . f£ String “F4 (https://cn.string-db.org/) i N 254 J. CRF # 55 ¥ & 5 (A GAF
(protein-protein interaction networks, PPI) M5 &,
1.1.4 FEPFAME (gene ontology, GO) FHET#EREL K 5 3L R 2H F B4+ (kyoto encyclopedia of
genes and genomes, KEGG) & &7 #T
U290 CRF HJL[A#E £, SR Metascape “F- & (https://metascape.org) 4T GO Fll KEGG
LM, IEH R BAE (https://www.r-project.org/) 225308 B AR K .
1.2 R SRER IR IR
1.2.1 40 K 5
Lewis s Mk (FEFEAM) 5K, B%'5: CC9044) . SPF 4% BALB/c MEVERRER 25 X, 3~4
Jelke, EEAE 17721 g 208, WT BRI AU BEA IR A, VAl : scxk (H) 2020

Bl

—0051,

1.2.2 Z)) Kbl %

WG 20g. AR 10g. F1& 158, BRI 10g, PLEARZGRA AT MERR MR P EE
BehZips, &2 %A BRI S E A HIZERMBERAES (1 mL: 5Smg, ZEMZ
AR AR AT, #5: 22212311) 5 JESHHINEA GRT2 10mg, Fr &2y, #t%5: 2f0426b02) ;
SACENESHR (10 mL: 0.09g, TEARFEHAHRAR, #5: 2D80AL) .

1.2.3 FEEGH S AL

Mouse GPC1. Mouse GPC5. Mouse SDC2. Mouse SRGN ELISA F& Ml iR ( ¥ RAN
BHEHBRAR, %5 zC-55860, ZC-55891, ZC-55887, ZC-55847) .

YD-14P1.8 U7k ML YD-6L BYAEMILH AR BN YD-AB U fr I8 v — 1A HL, &HETiad
WMESTRAAMAT; ReadMax 1900 BUE I & I K EEAR X, b INTE AMBHA IR A A ;
TGL-16M R yid B OoHL, W Fg I SLE0 AT R A R A ] HistoCore BIOCUT F-517] )1 #l,
fBIH Leica AW]; BK6000 AW R AEE, KA AR ARTUEL A .

1.2.4 ZHWor 4R IR 4h D

PR AL BINL B L s B B, TR, (T4 OB |« shFERIAE, 4
5 W HRCHIEFE Lewis @40 0.2 mL, JESTRIREAMSE L. 3 HE, BRaadss, R
AR VYL R AT A S TR R I . AR (rp 25 25 BB 55 57255 ) B SISl
NERTIAITHE RO N RIS 25708, B2)7 % N: T4l (26 g/kg, 0.2 mL/10g, #EH,
BH—UO 5 ITA OB 2 mg/kg, BEEES, BEH 00 ; HEEKIMAE GlZERFABEREA



TSR 2 mg/kg, MEREIESS, H—U0O » AR T 0.9% L ERER . DL
EEERg 2 3 4

1.2.5 JJubilfEik S5

RIRGIF 2 /NI JEAT Jy vk S5, FERR B AR PR HAA 5% ) ), K HE T
K KIbN KR 25 °C, 7KIR 40 em, Kt 2y 50 cm, %45 20em) , THEBR R MTF46 f
KR SRR 55 B TH].

1.2.6 ELISA f&ill

T 3 FJa, SUHERL AL SERR R, AR 70 28 HE R B4 I AR R A4, BT ok
TREEEH . IR BUR AR AT, DHEE . B0, HUEIE, RS ELISA 1R vt B I 52
F A ARTE LG SR M 244 (glypican, GPC) 1. BEARMENLEG R HEZ /& (glypican, GPC) 5. Z ik
HEHERE (syndecan, SDC) 2. 2 HEHEWE (serglycin gene, SRGN) 7K.

1.2.7 B HBRERT LU0 B A 5 F AL

FIB IR IE P AL VIR i, BUR A IE 0 RIS 1 8, DL 4% 2 58 WPV R I o 41
4148 h, KT ERASRBRNK, SAEEE, P)v, HE 6EB Tus T RsoEd
O B 55 LA s BEAH 2R

1.2.8 Siit#J7i%

S HAE K] SPSS Statistics 25.0 FE it AR AFHEAT b, SR HE I B Rl 72 R0R,
Z AR LR F B R 2 T7 22504, PIPRELBCR T LSD B S-N-K A58 . P<<0.05 AZERA Gt
B, P<0.01 NERBAREGIHAE L.

2. R

2.1 M2y

2.1.1 ARG ) T7 G B i i

L TCMSP P55, ARSI R TE I #E A 658 4>, FIR 4514, F12 1644 4,
MRIZ 334 A MIBRE L, AILFFEA 404 1. RH Cytoscape M “ 254)-4 Uk /-4
sE7 (ED .



B 1 BRI )07 -E - R R R K 2 J AITEDE = (CRF) 5 EARIE 7 (g 3k R #E
RAREE

2.1.2 CRF JJpHE 55,

I =AM AR CRF ARG HE S, MIBREEE, AR 1356 RIS

2.1.3 CRF 5 ARG /)77 SR FE A1

ZE4 CRF RIS AR /17 FIAISSHE £, FIF Jvenn P& HIl/ESE A2 SR B (] 2) o SR String
SFE 2 PrL I (B 3) , %] CHRM2. CHRM3. CHRM1. PTGS2 %5 159 /ML [Al#E s FE A,

XA R RIS )T IR YT CRF AT REAZ D E R

3 TP (CRE) 5 EEAKE 775 FERLA 1 PP
2.1.4 EKE LT
HIT GO AWIThRE & M, 3K15 Biological process #9545 H 183 4%, i MM X 4
AEWIH S8 Ccellular response to nitrogen compound) « X TEHLAI ) M. (response to inorganic
substance) . Xt AMJEMERIFH S ¥ (response to xenobiotic stimulus) Z54E#id#E; Cellular
component #H%%% H 151 2%, FE 5B (membrane raft) . ZEfili5 B (postsynapse) i

EPE (focal adhesion) ZEEBALZEYIMESS; Molecular function #5545 H 153 4%, T E 5T



4 (kinase binding) . DNA 55 #:5%[H 7454 (DNA-binding transcription factor binding) « 4
Mo 75248454 (cytokine receptor binding) %57;F Thfg (K 4) o ik X; 159 AN e #E it
1T KEGG ‘& 7007, 3R15RE 9T 3 4% ( Pathways in cancer) T 2% [ 28 ¥l (Proteoglycans in cancer )
B JRI93 I &ORE A HY AGE-RAGE {5 5 1B % (AGE-RAGE signaling pathway in diabetic complications)

55179 15 SR, HHET AT 20 2% (5D

4 WA ITGIRMERZ (CRF) H GO & ARHIRE K5 ARSI ia R R =
(CRF) [ KEGG EHIAE
2.2 BRI SR 45 R
2.2.1 HE Qeti o P AR
B 6 7, JeBE R, S AA AT R, R R O T B R R AN, A A%
NRRZ, AP SERBAE, hE AT AR5 A I

JE L (HE, 200X) -

JeBE 2G4 JeBiALsT 4 JeBTE A

JE522H40 (HE, 40X) :



puis: A SE2TE JeEATT A
6 BT AL BB A SR A
2.2.2 B HARB S UK N ()X B
® 1 on, HEBALE, a7 LU ZE KR LI J a5 itk i R34 2 e
mAA SR (P<0.0D) .

R 1 AHRRERFKI RIXTTE (X £ 5,0=5)

2151 FIE K E] (s)
el =Fi | 192.20419.72°%
TR 2H 51.20+8.84"

S REZSEAE 77.204+7.09°%
74 82+7.817"
i FE KA 80.4411.55"""

TE: 5AEAHEETP<0.01; SHEEA KPP <0.01
2.2.3 FREVR R R IR A R
® 2R, SEMHALE, hAMT AR &S GPCl KPR FFIK (P<0.01) ; T4
JER GPCS JK-F [k (P<<0.05) ; TZ5ZHJRI AN SDC2 K-FR#fik (P<<0.05) ; FZG4. fbJ7
UL FEARFA AR N SRGN /KPR IRAR, ZRIBASITE XL (P<0.05) .

X2 BHMEIEAEN GPCl. GPC5. SDC2. SRGN HfE Xt (x £5, n=5)

1) RGP LB SRS 1 BRARICULBE Rk 5 ZIAERRN 2 24 HEARE

GPC1 (pg/mL) GPC5 (pg/mL) SDC2 (pg/mL) SRGN (pg/mL)
" 8.4340.83
B 4382.724+24.18 9.0340.11 68.27+0.78 N
AN A 8.2840.11
HZ 2 4281.70+65.42 8.95+0.78 66.41+0.98 827 +0.60°
gl 4278.24+35.03°° 8.77+£0.26" 67.14£0.94 B
HhZE KA H 4367.14+26.04 8.9640.16 67.32+1.38
A 8.31+0.82"

V. SERA RSP < 0.05, “°P<0.01
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R A O I A A B IR R T T e 4 4 e R R R A IR R B P E R AR E S S
(EZ K Ta] I PRAR R AT A B0BIT CRF IIAKTT . AR 7 IERIE AR T, 4
Jiti s, 20 )i, (HHGRST CREBIBLEI M ANERE, R AR FE I8 1 10 2% 24 R A2 06 FEOR 1
T3 BIRZ OB RSB AT BRI, P IE I Zh P S g B AT IR, DUINIR IR F 24t — e 1S
AR .

ASHIT U I 10X 2% 245 B0 2 7 VA O L BORHY J0 07 L RIAE AT 404 A4S, KEGG B AT EIR, K
AR FIJ7 AT REIE I 2 S el . TR A S W R I ROAE P ¥ AGE-RAGE {5 Sl % 45 %
FiE 5@ ERIATT CRF. FLrP, JE R L RMNX — 15 5l (0 55 3 2 5 i (0 2 S5 A AR G,
TG R SR AMAR LG, IR 4E R I ) O R R, B R, AR
B GPC1. GPC5. SDC2 LAz SRGN X J LA™ 8 H SR ME 5 e i AR A SR AR SR K, TN E HLAE
AR SR PRI KT, R AN 1771897 CRF AT BE IR B AL .

GPC /& —HAR MM, GPC1 M GPC5 #5/& GPC HEHFIERI M 5t Hrh, GPC1 #Ek
ILAE J M e 100, JB T B A0 PR 10 e 204 2 R M iR o o B K, 7R AR /N G i e
(non-small cell lung carcinoma, NSCLC) el 3 GPC1 i3RIk, H5 MR HEBIERERE AR
TG HC, MTERAGIT G HRE K BRI, 5 GPcl HRMEZ, S Yuan 5045t R B
GPC5 & — T B F 2R ULt A% (O BR 0 Jp R #0038 D1 7, 3 e 4o it et 1 B9 Wit/ B -catteniin 55
o SR R AR K, Rtk GPCS TEMMi i A RIE T, X 5ARIE T 4 RAH R, A
HEzr gt B, HRrR SHEARREBER DA, sDC2 2 — KB ER = EE R
(5, JL AT A ey bR 4 5 ke, A R Y LA A RS g 4 12 28 e % o b 31 R S ) A
JH1l,  H SDC2 7E NSCLC H i3RI 5 NSCLC 4 AL FE FE S I PR 43 AH OG0, SRGN & —Ffidk
AL 20 RSURE 2 SR, e R I PT DL R R i, LR B R MR R e, B )
NSCLCI0l, GUO £ B SRGN 7 il rh 2w id BE Rk, IFLL cD44 it 77 sUE #E NscLe
MR K228, DL ESARUT S48 R — 8. ARt i FOmhe 8 1 SRS S, e
IR U ER R RS KT, B 52 5 BRI 98 A AN [R) 2 1 SR 1) S5 R A A e A g8 v )
B (GPCS BRAN) (RIS ik T EEARKY 73 07 78 eSO R B e R 9 IR S P (K mT e AL

L5 ERTIR, AHTFUR YIRS /577 7T Lo PR R A A GPC1. SDC2. SRGN /K-,
B ECEERR R I Z RS, NIMTIASI R E K CRF ASEBURR R ) s ik vt 18], LI e 5
bR A R AUTRREARMEAL, SRkt —Pt.



225 K-

(AJEEMVAN, VT, il £ e DR = BOIR S 5 26 A7 BB AR DGR (). b B B A TRR 2, 2020, 19(5):
719-720.

RUALE, Skdn, TR, & EVEEZ RATR S B RTU]L IREE 2550k i 7R3, 2018, 5(30):
172.

Bk T, WbeA. R PR = W 4 B — —2019NCCN JiEAH S PEIR = R F iR (C). P Bl P by
SMERE LR RS, PEIVEHSTERES, P EMREREY AR RS B+ = m e
PREMFHFREKRIZ, 2019: 319.

(A1AE 3K, B 2E, VXU, S S RETT VA YT H ISR /)N e e DR R = BT RO A PR
22[)]. "FEZ SR, 2021, 27(10): 89-95.

[SIHEERHME, X, AR, 2. iSRRI 0 Nt AS49 20 B iE A T K& LB sga ()] I8 re Umse
K54, 2019, 16(5): 15-18.

[6) F 2%, WRNAE, HEDCHE, 5. FiS R Lewis filifi /s U D PEJE = ST IL-64 TNF-a IL-1B 7K
PRIEEI ] RIS K524, 2019, 16(4): 3-6.

YV, AL, E R SOHET XA DR 2 R LIRS L). ST T K22,
2021, 18(3): 94-98.

(BIR7F. P2 A 707 257 (56 3 M]. bt NRTAE M RAE. 2011,

[9]PINHO S S, REIS A C. Glycosylation in cancer: mechanisms and clinical implications[J].Nat Rev Cancer,
2015, 15(9): 540-555.

[10]MELO A 'S, LUECKE B L, KAHLERT C,et al. Author Correction: Glypican-1 identifies cancer exosomes
and detects early pancreatic cancer[J].Nature, 2015, 523(7559): 177-182.

[11]LISTIK E, TOMA L. Glypican-1 in human glioblastoma: implications in tumorigenesis and
chemotherapy[J].Oncotarget, 2020, 11(9): 828-845.

[12]CHEN G Y, WU H, ZHANG L,et al. High glypican-1 expression is a prognostic factor for predicting a
poor clinical prognosis in patients with hepatocellular carcinoma[J].Oncol Lett, 2020, 20(5): 4.

(3] tf 5. MIFAMBMATR R E GPCL 7EAE /N s 01 25 S B v AS vh I S 8 .(D). 5 4k
PRK 2, 2016.

[14]YUAN S, YU Z, LIU Q,et al. GPC5, a novel epigenetically silenced tumor suppressor, inhibits tumor
growth by suppressing Wnt/B-catenin signaling in lung adenocarcinomalJ].Oncogene, 2016, 35(47):
6120-6131.

[15]VICENTE M C, RICCI R, NADER B H. Syndecan-2 is upregulated in colorectal cancer cells through
interactions with extracellular matrix produced by stromal fibroblasts[J].BMC Cell Biol, 2013, 14(25):
1471-2121.

[16]MYTILINAIOU M, NIKITOVIC D, BERDIAKI A,et al. Emerging roles of syndecan 2 in epithelial and
mesenchymal cancer progression[J].IUBMB Life, 2017, 69(11): 824-833.

(A7)0, xBTS, THEBE, 5. ZEAE O R 2 /AR N0 e o A iR = D). H
5 = 24 '5:41%, 2019, 16(17): 88-91.

[18]THEOCHARIS D A, SEIDEL C, BORSET M,et al. Serglycin constitutively secreted by myeloma plasma
cells is a potent inhibitor of bone mineralization in vitro[J].) Biol Chem, 2006, 281(46): 35116-35128.

[19]LI X J, ONG K C, CAO Y,et al. Serglycin is a theranostic target in nasopharyngeal carcinoma that
promotes metastasis[J].Cancer Res, 2011, 71(8): 3162-3172.

[20]GUO J Y, HSU H- S, TYAN S W,et al. Serglycin in tumor microenvironment promotes non-small cell
lung cancer aggressiveness in a CD44-dependent manner[J].Oncogene, 2017, 36(17): 2457-2471.

Wk HH: 2023-09-19 (Fi/E4miE: T3kt



