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ST R4 25 B2 AN S S R SRR B AR 7
AT R R L

FNER, RAF, BRI, RIEE, THRE, Fa', BAM, FR, i

L FaU P ERARE R R b, TLIRA MU CAIMROGIE 13845, 2100235 2. At PR 25 5 25 B

[(HE] BH RAERRRBFTEFTEAMBOBRES TIH . FiE RARNKHEFFERES T ER
B FREIT G BRI A e S AT AT, MERET BT EAMBN X st AR RESE (GO)
Fom AR AR AT LS (KEGG) @R'g E0H, B AL TAERMNECEFRRSS KR EHESEE,
i 3T A S5 5 W R JRALAS AL AL AL ) R E P 4424 28 P AT S0 AT g RORBLE O T4 AR 0 X4k de b 48
PRI ABF R, BRLE, 5-F ik (5-Fu) 4, ARRRBEHIK, P, SHEH, FH8R, Bk
BF RSN, ERZARITLENE RSB ERE, BAEG [ R4 5-Fu 84T 5-Fu 30 mg/kg, #3 R 1K,
Mgt RARRBEFTIK, ¥ NSTASNL T RAIES 2.925, 5.85. 11.7¢/ (kg-d) #EF, BFR
A BRI AR R VA0 1 ml/10 g A B KE T, £21 R, WREUMRILBREAM BT HASEH4 B, HEEE
WL 25 By Bk i 2L 22 09 JR B2 AL, Western blot #5450 45 1 I 98 2822 B 3F 2 AR A& & BE RUBR B B2 B 1 (PTPN1) |
#EF5% 8 (vinculin), EAFZLElrqv, BKAHFLEAL B3. E-554% G (E-cadherin) #9%& & &1k, 45
R MEHRFHRAFINERRE T TREAM BB S ERRI TN AMEE. LER, FXF. AR
FE . HERFu, R, EAEREEA 224, HH AT 3L KR MAH1 (PTGS]), FRmAH2 (PTGS2).
EZRA R OB R 1 (PTPNL), TRAKRKRBET BT EAMBG Lo s, XLt s I 28
BEREBLLES 3-8 B/ G 4 B8 B (PI3K-Akt) 55 @% . BARFEWERTEEXSE., S THHELERER,
B PTGSI H5#t k£ . LWER. FELTWHELSFREFIN (L4548 >-7.0kecal/mol), PTGS1 5 K E¥ % %
BFT. AERBR, PTGS2. PTPN1 L 6 M s MM a¥H HRAN A& EH (4464 <-7.0kcal/mol), %%
BiEZR BT, 5RFRakik, BERM ) RXLEMITELLLPTPNL, vinculin, ¥4 F L fiav, E&HF T
B3B3 % G AL B EHF, E-cadherin £k B EFHAL (P<0.05); S&Am4Ak, EAREF &, FA A
JRALTE R 2 AR, FF#B LT RS (P<0.05), KARMEF & H FLHE 5-Ful PTNP1, vinculin, &%
T fiqu, BAF EE15 B3, E-cadherin £ XA RK-F ZIARE R EGEHE, KRBT SHNTHEIFAETE
— WA FRHB (P<0.05), HEF EMRF|BEA UM B % 208 %, EARBZE T &N FULAERF
BB meEAE, . BAETAL S, Hit KRB RBITH L AWE RSB A KPS, L
VB R AU VT A A 3B iE PTPN1 38 T b 9 40 At —4m g 18] A= b 93 2 ieL—2m A6 91 2K 18] 49 25 T

[XEiF] ZaMmE; RARRBES; @EER,; EXADEORARGERIN; MEHESF; »FxE

25 W (colorectal cancer, CRC) J&H LMY W, BRI H s BT ) FEE R Z
THACE DS 2 —, 2R R R IET R 5 fE — P AR R IR AR T 4 B g ) LA
B R L R R C I SRR . B 4R P Ji, BARMIGIL . TE AR . ARIREES R IIRL,

PASETT ISR ya 7 g, T G I ARRE R, 8/ g

E £ HE L7548 b B 2R & R £ 3 (20202X01) 5 B % [ 54 Bk R R
B2 3k 4> (82274116, 82074035) 5 {19544 IF 53 A= L0 61 3 11 %l “ . N
Ky Cx03 2150) W2 2 B LR A BT 25 . SRR =2 A Y
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o, ZITEN “W-BIRT BN OC R PR A T
R IS i PO K £ 2 s S A IR IR (S
C A TR AL B 24 ) F 5 A0k ) — 0 B R
ABIFTE L 28 245 BRAA 25 5 O3 T XHEROR , AL
o3 =40 - AR R 2, Bk R Ui 7 A0 T
PR 5 OGS s R Y 25 G i e, (]I it sh A
UL ATTERY IR 5 W R =R EN, 7 i UL (VAR K Sh WS |
i AT RO KA AL SR A S B A die oA i PR
IRIT A B B T G S T AR BERT R . AN
S S SR TT G g R R 2R S sh Y
DRI R AL, #EAFS . 2020124016,

1 M#EF*

L1 W% 253 F 54 KRS 77 6 97 45 AW e &)
AE A HUH]

L1 &¥EELHRE THREAHSIFG
(http: //lsp. nwu. edu. en/temsp. php) . 2T\ B
J& (http: //www. organchem. csdb. cn) . AL U5 P £
J (https: //www. chemsrc. com) . PubChem ¢ 4f5 J&
(https: //pubchem. nchbi. nlm. nih. gov) . Swiss Target
Prediction (4% %2 (http: //www. swiss target predic-
tion. ch) . Uniprot 8 [ Bi8(#E % (https: //www. uni-
prot. org) . GeneCards (4% %2 (https: //www. gene-
cards. org) . TTD %(#i %2 (http: //bidd. nus. edu. sg/
Drugbank %% #% & (https: //go. drug-
bank. com) . STRING*¥& (https: //www. string-db.
org/) . David (¥ J% (https: //david. abce. nciferf.
gov/) . RSCB PDB %4#i % (http: //www. rcsb. org) ;
Cytoscape 3. 7.2 %/ . RStudio 1.3 # {4 . PyMOL
1.7.2. 1544 . AutoDockTools 1. 5. 6 ¥ A4,

1.1.2 RKAREF EHmRS, A ELE LI I
W s AR S HEM (ADME) 7 J@PEER 1
MERFIHE (OB) =30%" “Z2itk (DL) =
0. 18" N s& 1, b2 RGEL HLIMT-F- 6 O
BB TR TERL Y, AR B 2080 12 AN T 2
RS E SR AHE SR AGE T A W T
PERI AL A AN AWTSE [ e i Ao 2l B8
J2 KA U5 I 540 P2 b 52 3 P 23 o 7E PubChem ¢
2T #0074, S A Swiss Target Pre-
diction ${C4fg FE HEAT ADME §ifi 6 FRE 2 5000 5 4% 2
Uniprot £ 1 B8 PEAR AL AR 11 BT R AR5
113 EARSBEF &7 4% AR R sk Rs
Jm it LA “colorectal cancer” “CRC” “colon cancer”

N REEIRTE GeneCards B8 %2 . TTD 5045 )/% . Drug-

group/cjttd) .

bank 4l EBEAT AR, WA . BIF . EEEHE
S5 H A B RL L, A Uniprot 3 H &3
PERREE A FHEAE R . 1127 hEORST
I T T M I ) A 5 45 R A D A U
A, SRR B O R PUE Tr T IS B R
LiLpes

1.1.4  “Shdh-Ro-feb” M&HE R
AP TS s E 2 EM Ry, B AR
7 BTG PR M A2 SUHE 5 5 A CytoScape 3.7.2, 15
2 G- BRI T R A T
RIZE I 1 s R LG W AR g LA B il
“I7 FORRIAHEAE TR 2% R RS R Y
HZEE 5T Cytoscape ffi {4 Network Analyz [ #i$hZ
A AN BT IS o SR B i R
K, MY KA W 255 TP R 2

115 EARFRER (GO) AwipiRasfa
¥ (KEGG) @ 44T AF David da o i A%
HALGE T, WE PPN Homo Sapiens, P<<0.05
NS AT, PEAT GO FIKEGG i i & 4400, %
PAELH/NEI KON 5 4R 5938 %A GO ZHREHEFF , B
RStudio 1. 3 4 PFEAT AT HRAK .

116 5 F *F & ARk 7 Hos B RS 5
K4k e B0 245 NI RSCB PDB U T 4
HArY$L s H 3D 454, A PyMOL 1. 7. 2. 1 1
X H BUIEAT 5K SE 4R A, 3@ ad PubChem %45 22
N HIEPE R 19 SDF A% S0, R AL mol2
w30, A AutoDockTools 1. 5. 6 B AF Xt #E 55
2B AT I 55 AL B, LA
Fig 44k FpCy B Grid Box,  J& W FH AutoDock Vina i
FrorFxise . LIgEG A mem s IRrEy 5a
Yas SR AU bnit, IS LA MRS 5 RE
Vo3BT

1.2 Zhih FI e

1.2.1 4 ARPUESTAM: HE20g, A
10g, EtE15g, IEEH20g, K& 15, EH 10,
YRl BT E R 2 Dy, R AU RS R
PR AR E , PR RO SR 5 B
I Astragalus membranaceus (Fisch. ) Bge. var. mon-
gholicus (Bge. ) Hsiao B T 1R, FEAR Ny AR 4
Curcuma wenyujin YH Chen et C. Ling ) T/ f 2% |
AR N 7 Bl TEAE Paris polyphylla Smith var. yunanensis
(Franch. ) Hand. -Mazz. fTHRMRZE, S 54 J
ZFHL Agrimonia pilosa Ledeb. B4 F#85r, KA
N Asparagus cochinchinensis (Lour. ) Merr. B /bR
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R, ¥ E N Pinellia ternata (Thunb. ) Breit. T
PRERZE . ST S-SR MERE (5-Fu, JEt&SEEFR}
HAWRAFR, 985 A1209F024),
1.2.2 @mfeshdh  HCT116 A\45 i 4n i T
[ Bl 2% e 40 i % . SPF 2% BALB/c-nud A PE# B 51
H, 4~6 Wy, RfiE (20+2) g, WH LR
AR A BRA A, SER YA AT IE S
SCXK (') 2018-0003. FFgaH = 24 K2F 5250 5
Yyris SPF 204 b5 h itk AT FLAR 5%
1.2.3 2ZRXASME EME (K5
10099141) . 0.25% R HEE (7% 25200114)
DMEM ¥;3# 3 (525 . 11965118), [ Gibeo 24
Al ; Histoacryl B FHAH A K (185 . 1050044) ,
5% B. Braun A ) ; 4% Z B W EEWR (175
BL539A) , =AM B ARAAE; AR -PHLL
(HE) el (585 C0105M) . RIPA %
W (535 POO13B), g3 RAYFHEA R
Al ARSZ AR (R A R WERR G 1 (PTPN1D) $iik
725 . NBP1-87191), ZE[E Novus Biologicals 23 ] ;
FEWEN (vinculin) Filk (175, 4650), &
RW AN avPilk (185 4711) ., E-455E N (E-
cadherin) Hifk (985 . 3195), 3E[H Cell Signaling
Technology /A F] 5 & & R WA B3Pl (625 .
Sc-7312) , 3 [ Santa Cruz Biotechnology Al
GAPDH IR (185 . 10494-1-AP) . 111°£Pi f IgG
(H+L) (585 SA00001-1) . £ IeG (H+L)
125 SA00001-2), WX =JEAYHARAGBRAF;
ECL &6 (585 . 180-5001), FifFKEERIEA
PR F s BCA A& (585 . 23227), 3EH
Thermo Scientific 2\ 7 o

ME104 B TR, MpReihdedl 2 (Bifg) A
BN Al s EGIISOH B4 2L HEAL, 8 [ Leica 24
A); Eclipse Ci-L 2 IE & FOGI M B B, HA
Nikon 2~ ) ; Pannoramic DESK/MIDI/250/1000 %4 4
UL R A4, 49 2F ] 3DHISTECH A # 5 Mini-
Protean Tetra i £ [ FEL UK A M G AL, 9S8 Bio Rad
vy 5200 BUARAE RO RR R G, B R ERHE
FHIRAF .
1.2.4 ZWBERALBHB DN REAVGEIR 54
wth SR [13] @r 45 R A AT /N B
A, 48 HUNERH BEALE 7 23850 i F R4,
BRI, 5-Fuf, SARPUEIML. . milEda,
R H . BRIBRTARAS, HARK MBI TH R
PRI R . BT ARALBR ARG HAN 4 4T T M
FFARLIE, BN SRS K IF R4S

2y, 5S-Fu#l%5F 5-Fu 30 mg/ke, 3R, EE
HSE EAYUEIR, L mRIEANA T EAR
PO IT2.925, 5.85, 11.7 g/ (kg-d) #EH, T
R FIRERIL LLEER 0. 1 ml/10 g AR FHERKHE T , 15
T2l KR, EAPUEHEENESH (HLE
Tty Mo RSl R 2 1 AT AR A A
AR PriE, Hdd s b IR SO . 40
LB 25 988 B A 3 AN R 21 K TR R 4 R K
ST RE R

1.2.5 WERARARA Ty &

1) B e SR BAEH . RIRGHESE
2K, FREEJE HUMEME FVE RSB/ N, AT L ST
AL (@51 WEH , B SR 0 g 4121
FHHLF RPFRE

2) Sl A SRS SRTHE Qe faik,
FIEMIRHLG, 4% ZRP BRI, ZMiK.
I3 YIRS RS L HE e (s, T RS R,

3) Western blot 15 K6 il 25 iz i J8d 2H 41 PTPN1
vinculin, E-cadherin, B R WS av., BE R
R3S RABENLEC T R IL Ak I3
SUNR, PRI 2L/ BRI 240 (TR A1 R
FEAEIRE AN N A B H 25120, 105K BLRIPA
MW, EE A SRR, RS E L
(4°C., B.L2F410 em, 12 000 r/min 0> 10 min) ,
RIS . BCA I E #E IR BE, SDS-PAGE HiJk
E M E PVDF I, 3% BSA = iRE A, MA—
Y4 CIH L% (PTPN1, E-cadherin, vinculin %
FE1: 1000, 25K WHRN av, BEZR TN B3F
FE1:500, GAPDHA B 1 : 2000) . ¥k H M 4 “CHL
L, BRI hETER—PU, AT (L
TG, NPT IgGIFRRE1 + 5000) ZERFFH 2 he
A2z kG EE A4, Quantity One 4. 5. 2 3R /4- I 72 1
A K EAE, LLHME A5 NS GAPDH & 4%
IR AR LA A 2k
1.2.6 %it# 7% R SPSS 25. 0 8 {h EA7 48
T, BURHIMFEIESSM . 25, Pliss
FR, ZUN BRI LR R Oy 225007, 2L 1R P
L3R e/ 25 1 25 59 (LSD) K 3 . P<<0. 05
INNZERAGITFE L.

2 &R

2.1 MAHEPHFRER

2.1.1 ERTBEA FRRSBFAFRNEHL B
A 25 R G025 3850 M- 6 K8l 2 ADME fi 158 K SCHiR
e, SEIEARYUEFE MR IE10514, UL R



‘1’ & A& E 2024 4F2 A %5 65 55 4 M Journal of Traditional Chinese Medicine , 2024, Vol. 65, No. 4

+ 407 -

1 CGERHA SC GBS AR HL) o Uniprot Z040 2 b 1fE
A2 SR RS HE T BRI 6] I A A5 3
9061~

2.1.2  “Hhp-moay-¥ s MLk mE s
Genecards. TTD F1 Drugbank ¥ 4J5 /% 25 15 2% H % 8
PSR 6111 o 5 EEARBUIE 7 LA X0 1 #E A5 906
ML, 183 EARBUE IGIT 45 AR R AN
212/, N FH CytoScape 3. 7. 2 8K {F, #HE “244)-
BRI, DLREL T (A SC 4R
RO, R RS 1A AR SR AR — Ao e, Y
S RN BRI AR T R R
H) RN, T REMRBE . BB R AR 6 B (R B
K, FEEEAE T SR R E/NHES, A3 A7 8 1 A
e WINERE 1 (PTGS1) . N2 (PTGS2) .
RS2 AR T B R 2R RR I 1 (PTPNL), AIREN S
ARYUIE J5 T 0SS5 B 98 (%) G 555 1T 6 12 1% 1 1l
PR MR IR SRR RBRER, EE
HIG. AERIR.

2.1.3 EARRBFEHEAME ¥R EH GO
o 46 #7 A2 KEGG 8 54 547 38 F David $¥5 122 %F
BB T 1 T4 1 98 AT 30 A G BT S i A 7
GO YIBe 7 AT Ml KEGG & £ 3 . GO 432Kt T
106 At R L 27 AL . 500 HRE .

—logl0(p)
N

B 1
Figure 1

Hep, AV R R BRI YA, ot
LT AR B A RN . B BT R Ak
AR 20 B4 FE B R T s AMRR R A AR AR A AR A% L S5
. EAREEY; o TIRee i E B AL T ERGL,
AMEATRYAHE, WE 1, KEGG &5 46 4
AHJCIE B, CKEAT 20 0 T AL, S5 ARV e i kL
Mt 3P O B (PI3K-Akt) | BRAE S K -1
(HIF-1) . KERBEAAHCET 1 (Rapl) . M8 N
ARKEF (VEGF) [F5@ g X FEHE (focal adhe-
sion, FA). ZLMffi%4% (adherens junction, AJ) %
AR, W2, LRSS SRR AR PUE Jy T
a5 H W 0 i AR I 2238 A 2 W R

2.1.4 BT ERRE T B ERERSS
By B sE ARt ARYE LR 2R B I EEAR BT
P 7 LA I 0 6 0 TS PR R A 5 DG R A
PTGS1, PTGS2., PTPNI#EAT45GREFM . 3 # fic
RS Z IR GREAL, AN BRE. 456
INTF=4. 25 keal/mol $E /R AR 5 Z K H —E MG
W, /NTF-5. 0 keal/mol 7 8 IF LS A6, /T
=7. 0 keal/mol A7 #R B 45 5 16 4 1o XHESE R K
B, BEPTGSI S5tz R . INAW . fFrRR ML A0
PRI AN (456 RE=~7. 0 keal/mol), PTGSI1 5 AR
TR EAC. ABERR, PTGS2. PTPNI14r5I5
LR

= IIEL5R
=Aroie

BARGUETTIR Y745 B SRS i S I BETE R (GO) ZhRE T

Gene functional annotation (GO) functional analysis of key targets of

Qizhu Kang'ai Formula (EEARPUIETT) for colorectal cancer
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VEGF{ i |
RRBE S i | @
THINE (S0
INAIRIRAE 1
Rasf5 it { @

Rapl{F 5 i A 8
FEREP I TSR 4 Q I

A @]
fEFLIGE (G5 @] 4
PI3K-Akef E-if 5 P

FERE(G T @]
T 4 it

SESNE I MicroRNA 4 ® 50

Wi By 2 22 4 @ s

HIF-1{ZE-i@ % - @ o

At - ® @ s

L e EAcRlT

ErbB{F 5l fif

JEE T { e

FhBRIESE

10 20 30 40
O A
W VEGF, MAEWNEAERKNET; Ras, KEKE; Rapl,
KRAARICHE 1 15 PI3K-Ake, WM IE LS 3-S50 85 -2 11 9 1
B; MicroRNA, GU/NZHIARLIR s HIF-1, B S M T -1;
ExbB, B RRIMAEZAA
B2 ARG IGYT 45 B G A a0 R K 2]
HE42T (KEGG) &M
Figure 2 Kyoto Encyclopedia of Genomes (KEGG)

enrichment analysis of key targets of Qizhu Kang'ai Formula

(EEAYFETT)  for colorectal cancer
R INER .. SRR KBEER, BT, B
A A S G (455 E<-7. 0 keal/mol) ,
W1, HPTGS1, PTGS2 WIS E A v, i
PTPN 1 #1855 7 i 983 BF 5% $i 38 AR X /0, FL A 5 7
KEGG 73 Hr B 7E b g 2 BE ik 72 (FAFIAY) ks
45, PTPN1FE MR anfe] & #EA4E RMEAS ST o 1%
K PyMOL 1. 7. 2. VAKXt 2 L ISl . A28
F.ORBEZR, BT, RS A PTPNL /Y

Wit %&-PTPN1 L1 ZE-PTPN1
b B,
> S
s%:
&
A IE-PTPN1
S ] St
QTR 3 Y t |
AS . Y oy
¥ v.‘ o
-

. PTPNI, HESZIRTIE (A RBIRN 1.

g5 B S vl Ak, nT UL %98 3 GLN-266,
ARG-221 FII TYR-46 76 PTPN1 #3514 171 4% ) &0 B AH
%, IS IE 5 ARG-221 7E PTPNI AU 1 48 5
AL, AR R A% GLN-266. ARG-
221, LYS-120. SER-216 454 1€ PTPN1 Y 1% 1 11
4% KJR B 258 3 GLN-266. LYS-116 1 ASP-181
FE PTPNT (36 M 1148 DUSUBEA %, S5 H sl ad
PRO-180. ASP-181. ARG-221 fILYS-1167E PTPN1
PTG PE DA S A Y A, R I S
GLN-266 454 7E PTPN1 (IR 4%, WLIEI 3,

Tl EEARYUR IO PR 5 5 L 5 25 4 B T

Table 1  Prediction of binding energy between core active

ingredients and key targets of Qizhu Kang'ai Formula

(AR TT) (keal/mol)
W TS PTGSI PTGS2 PTPN1
ik B R -6.9 -8.2 -7.5
LZE 1 -6.8 -7.8 -7.4
SRR -7.0 -8.3 -7.2
REBFZR -7.2 -8.3 -7.4
AT -7.3 -8.7 -7.9
RERMR -7.9 -7.8 -8.9

2.2 EHREELZR

2.2.1 ZaREMITBARBEREL BRFEAR
20 DA DA RS AR IR X I 57 B P i AL S B v ot B [
478, HEQtUEE, [BRFEARAMEZ L EE,
MBS IR, e, 8%, SR
Jib e A B HES AN RRIN , AR R, 2R
CRAET) o BRI 7 K] 1 28 e 4 M HES 5
W ONHLIN L 2R, BN R A AR A R Tl
e R (i) EARbUE il EA
ZAb R AN A R Y, MRS R PR B (L0
) BEARYUIE 7 = 79 2 4L bR 4 A HE 8 G

JE 352 PTPNL

it JLER-PTPN1

AN

| LA

o
s
el ‘
¥ e . -
- <= J

[- A eﬂ%@/ s
.,
f“;#‘ P L

: >

B3 ARGV IRITE B A DG TE R 5 B 1 PTPN A X 4545
Figure 3 The docking results of the core active ingredients to the key target PTPN1 of Qizhu
Kang'ai Formula (EEARPUEFT)  for colorectal cancer
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ARG I R AL

e
ST
iedil

R R
Ve SRR, R R AN | R
5-Fu, S-RIRMENE

B4 KH/NREEmIEHLURIINCE (HE LM, x200)

Figure 4 Pathological changes of colon tumor tissue in mice in each group (HE staining, %200)

PRGN M AZ B ARG . R (i), AR
Sy 45 4 B (R BE A R RIRBE 5 5-Fu 4
JAMHES VR, A% (GBREAFTL).

2.2.2 B RRALIEE 5 AT AT AL
B RFARG /N BB MR B4
Fon, SEAE, EARYUE A A K&
5-Fu 2R A8 B SBIREAL, EARPUE . Sl
2 J 5-Fu R 251 8 /b (P<0.05) 5 S5
ARyuror IR A g, EARPUE . milEd
36 R 4535 808 (P<<0.05); 5 ERYUE T &
Pl g, 5-Fudl S0 B IR AIG, PR sl
TR (P<0.05), HEARYUE &R EA
DAV 96 o e LA 25 S e G i L (P>0. 05) .

R2 A UUNRUSOLR R AR 45 8L
Table 2 Comparison of the mass of in situ tumors and the

number of liver metastases in mice in each group (xs)

415 R RfpmBiate RSB
BFARLL 8 - -
LT ZH 8 0.436x0.016 4.333+0. 509
EARBUEITIEAEL] 8 0.358+0. 004" 3. 000+0. 003
ARG TEA] 8 0.309+0. 004 2.333+0. 192"
AV R4l 8 0.286=0. 003" 1.3330. 192"
5-Fu4] 8 0.214+0.009"" 0.333+0. 192"

o 5-Fu, S-FRURMERE,

a) HERIA LAY, P<0.05; b) HEARPUE T KA AL
B, P<0.05; c) HSEARPUEF DRI LE, P<0.05; d) 5
FEARDUE T E AR A, P<0.05,

2.2.3 A4 R 4R G 44 PTPNI & 248 X 45
M#ZGEaRARE KIS, £3Ix, SEBEFAR

gIHAr, BORIAL/INREE IR 412 PTPNL . vinculin,
BAERWHAN av, AR VAN RIEARLRE
FH&, E-cadherin ik i F L (P<0.05); S5
RIZH LA, BRI 7 45 M it 240 S 5-Fu 41 PTNPL
vinculin, &R W N av, BE R WAL B3 A
E-cadherin 5K FE 2R AE E R RIE, HEAR
P T 45 7 it 21 4% 6 b ol AR S — 0 7 AR
(P<<0.05); SEARBUET&FEAILE, 5-Fudl
PTNP1. vinculin, AR WA av, BHE RN
B3 fil E-cadherin 1k [FIJERE TR B (P<<0.05).

P, C—— T o,
vinculin —_— e o 120D
E-cadherin g TR R s W 1510

av subunit C M e s o 150KDa
L L L
R
A B & D E F
e A, BFARY; B, WA, C, EARGUEEIEH R ;

D, EARPUE R E, EARBUE SRR F, S-BURME

BE (5-Fu) 41; PTPN1, dEZIRRIER (M A MRBERR A 1; vinculin,

FEBIE; E-cadherin, E45HET; avsubunit, A ZEVHAN av;

B3 subunit, #&GFE W A7 B3,

B 5 #S4H/NEEEmMIEHL PTPNI ., vinculin, E-cadherin,
BERWIN av, BERWLLN] B3 BYEE 1 HL Ik &
Figure 5 Protein electrophoresis of PTPN1, vinculin,

E-cadherin, integrin subunit av, and integrin subunit B3

in colon tumor tissues of mice in each group
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R3 BAUNREEHMRAZF PTPNI . vinculin, E-cadherin, AR WA av, BER VAN B3 EHFRIL LK
E-cadherin,

tumor tissues of mice in each group

and integrin subunit B3 in colon

(/GAPDH, #x+s)

Table 3 Comparison of protein expression of PTPN1, vinculin, integrin subunit av,

2H 5 kA PTPN1 vinculin E-cadherin WA Z WA v BARTA B3
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Exploring the Mechanism of Action of Qizhu Kang'ai Formula ( % A% )7 ) for the Treatment of Colorectal
Cancer based on Network Pharmacology and Experimental Validation
SUN Ruolan', LIANG Yan', ZHAO Fan', ZHU Shijiao’, WAN Linlu', WANG Xu', YIN Qihang', YIN Gang',

TANG Decai'

1. School of Chinese Medicine, Nanjing University of Chinese Medicine, Nanjing, 210023; 2. School of Pharmacy, Nanjing

University of Chinese Medicine

ABSTRACT Objective To explore the potential molecular mechanism of Qizhu Kang'ai Formula (EARBIETT,
QZKAF) for the treatment of colorectal cancer (CRC). Methods Network pharmacology was used to analyze the

active ingredients and targets of QZKAF for CRC, and analyze the key targets of QZKAF for the treatment of CRC by
gene function annotation (GO) and Kyoto Encyclopedia of Genomes (KEGG) pathway enrichment analysis. Molecular
docking was applied to predict the binding activity of the core active ingredients to the key targets. A orthotopic trans-



‘1’ E 2 E 202442 A % 65 55 4 W Journal of Traditional Chinese Medicine , 2024, Vol. 65, No. 4 + 413 -

plantation tumor mice model of CRC was established to validate the key targets of QZKAF for CRC obtained from
network pharmacology analysis. Forty-eight mice were randomly divided into the sham operation group, the model
group, the 5-fluorouracil (5-Fu) group, and the QZKAF low-, medium-, and high-dose groups, with 8 mice in each
group. Except for the sham operation group, the remaining groups underwent colon cancer orthotopic transplantation
tumor modeling. The 5-Fu group was given 30 mg/kg of 5-Fu by intraperitoneal injection once every 3 days on the
alternate day after modeling, while the QZKAF low-, medium-, and high-dose groups were given 2. 925, 5. 85, and
11.7 g/(kg-d) of QZKAF by gastric gavage, respectively, and the sham-operation group and the model group were
gavaged with 0. 1 ml/10 g of normal saline every day, all for 21 days. The in situ tumors mass and the number of liver
metastases were compared between the groups. The pathological changes of colon tumor tissues were observed by HE
staining, and the protein expression of protein tyrosine phosphatase nonreceptor type 1 (PTPN1), vinculin, integrin
subunit av, integrin subunit B3, and E-cadherin were detected in colon tumor tissues by Western blot. Results
Network pharmacology screening yielded that the top six core active ingredients of QZKAF intervening in CRC were
quercetin, kaempferol, apigenin, luteolin, baicalein and ursolic acid. There were 212 targets of action, and the
ranked top three were prostaglandin endoperoxide synthase 1 (PTGS1) , prostaglandin endoperoxide synthase 2
(PTGS2) , and PTPN1, which may be the key targets of QZKAF in the treatment of CRC. These key targets were
significantly enriched mainly in phosphatidylinositol 3-kinase/protein kinase B (PI3K-Akt) signaling pathway, focal
adhesion and adhesion junction. Molecular docking results: except for PTGS1 with better binding activity to quercetin,
kaempferol , and apigenin ( binding energy =-7.0 kcal/mol ) , PTGS1 showed strong binding activity to lignans ,
baicalein, ursolic acid, as well as PTGS2 and PTPN1 to the six core active ingredients (binding energy <<-7. 0 kcal/mol ).
Experimental validation results: the protein expression of PTPN1, vinculin, integrin subunit av, integrin subunit B3
in the colon tumor tissues of mice in the model group significantly increased, and the expression of E-cadherin signifi-
cantly decreased compared to those in the sham operation group (P<<0.05). Compared to those in the model group,
the mass of the in situ tumors was reduced, and the number of hepatic metastasis nodules decreased in the high- and
medium-dose QZKAF groups (P<<0.05) ; the expression levels of PTNP1, vinculin, integrin subunit av, integrin
subunit B3 and E-cadherin in all QZKAF groups and 5-Fu group showed different degrees of retracement, and the
changes of the indicators in all QZKAF groups showed a certain degree of dose-dependence (P<<0.05). HE staining
showed that the nuclei of tumor cells in the model group were mostly schizophrenic, and there were different degrees
of nuclear fragmentation of tumor cells in all QZKAF groups with more in the medium- and high-dose groups.
Conclusion QZKAF could inhibit the growth of in situ tumors and liver metastasis of CRC. Its mechanism might
be related to the regulation of tumor cell-cell and tumor cell-extracellular matrix adhesion by PTPN1.
Keywords colorectal cancer; Qizhu Kang'ai Formula (¥ A4¥i% 77 ) ; cell adhesion; protein tyrosine phosphatase
nonreceptor type 1; network pharmacology ; molecular docking
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