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[Abstract] Objective: To investigate the intervention effect of Tengli Kangliu prescription (TKP) on the carcinogenesis of
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colorectal adenoma (CRA) induced by azoxymethane (AOM )/dextran sulphate sodium salt (DSS) in C57BL/6 mice and decipher
the potential mechanism through regulating the signal transducer and activator of transcription 3 (STAT3) pathway to target M2-
type macrophages. Methods: A total of 55 male C57BL/6 mice were randomized into a blank group (n=10), a model group
(n=15), a celecoxib (0.02 g-kg'+d") group (n=15), a TKP (42.43 g-kg"'-d") group (n=15). The mice in the model, TKP, and
celecoxib groups were modeled for CRA lesions through the AOM/DSS three-cycle protocol. The intervention in each group began
one week after free access to DSS and lasted for 12 weeks, and the blank group received 20 mL-kg"'-d" normal saline through
gavage. Throughout the study period, changes in body mass and survival rate were recorded, alongside measurements of colorectal
length and spleen mass. Histological changes of the colonic tissue were observed by HE staining. Immunohistochemical (IHC)
staining was performed to detect the positive expression of CD68 and CD11c in the colorectal tissue. Western blot was employed to
assess the protein levels of STAT3, phosphorylated (p) -STAT3, B-cell lymphoma 2 (Bcl-2) ,
(Bax) in the intestinal tissue. Real-time quantitative PCR was employed to analyze the mRNA levels of arginase 1 (Argl) ,

and Bcl-2-associated X protein

CD206, and vascular endothelial growth factor (VEGF). Enzyme-linked Immunosorbent assay (ELISA) was employed to measure
the serum concentrations of Th2-type cytokines interleukin (IL)-4, IL-6, and IL-13 in mice. Results: Compared with the blank
group, the model group exhibited symptoms including diarrhea, hematochezia, and body mass loss, accompanied by shortened
colon length, mucosal damage, and multiple tumors. In addition, the model group showcased up-regulated protein levels of
STAT3, p-STAT3, and Bcl-2, down-regulated protein level of Bax, increased positive expression of CD68 and CD1lc, and up-
regulated mRNA levels of Argl, CD206, and VEGF in the colon tissue, together with elevated serum levels of IL-4, IL-13, and
IL-6 (P<0.05). Compared with the model group, the above-mentioned indicators were partially reversed in both TKP group and
celecoxib group, with superior effects observed in the TKP group (P<0.05). Conclusion: TKP significantly improves the survival
quality of the mouse model of AOM/DSS-induced CRA by reducing intestinal inflammation and decreasing colorectal tumor number
and size. It may delay the progression of AOM/DSS-induced colorectal tumor-like lesions by inhibiting activation of the STAT3/
p-STAT3 signaling pathway in the intestinal tissue, targeting regulation of M2-type macrophages, and improving the tumor
microenvironment, thereby suppressing CRA carcinogenesis.
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Fig. 1 Effect of TKP on quality of life in CRA mice
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TKP 4 45 2 J5 W A= f7 % 0 80%. SR ARI A L3¢,
TKP 4/ A %A B B TH& (P<0.05) . WK 2,
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El2 TKPX CRA/MNREFENZN
Fig. 2 Effect of TKP on survival rate of CRA mice

0.05), WK 3 F2,

o . .
B C

A
B3 TKP 3t CRA /N %A A LR IE F2 A5 M S E (HE, X100, x200)
Fig. 3
tissues in CRA mice (HE, x100,x200)

D

R2 TKP Xt CRA /NG IR AE 8 B 89 208 (x5, n=6)
Table 2 Effect of TKP on spleen index of CRA mice (x+s,n=6)

Effect of TKP on pathological morphology of spleen

4151 Flit /g k! JILIUE 46 /%
2 M4 5.24+1.14
TR ] 13.69+1.08"
FEN T A 21 0.02 13.54£1.79
TKP 21 42.43 10.53+2.58%2

T 5258 P RV P<0.05 5 5 8 T 4 L 45 Y P<0.05 5 5 g8 ok 1
i 4 P P<0.05(32 3-3% 7))

3.5 X} CRA /INERGS 1 W BV Bl A% 5 i i % A= 1Y)
M S AL/ B I B R R A EAT A
SRR LS B R S Y kS . 5
FI2H L85, A7 2 /)N BRI P o B ek A2 SRR
W EAR ] RO K B 46 (P<0.05). W
R INAT YT 5 0] UL J P9 HBOPE 43 A 1 22 kM
AR 7E , 65 S 2 1T T DL R R R k0 IX B
KM BB i . SRR A, TKP 41 4 52
P ke R B RN I AR N B E K EA
PR, B P o A7 e o 0 5o Y I 02> |, 286 o o e
38— B E A8 52, 70 i K il B 5t g 1 A R 4
/o TKP 20 5 F€ 8 8 A 41 45 245 J &R vl 4 il CRC /N ER
S5 T (0 A 4 L S I T8t g, G b TKP 20 T W] i (P<
0.05) . i ik PR IR WL 58 45 5 0l 27 W s ™ WL /N B
45 H A I AT, S A A E A R AL 2 /N OO

A B

C D
El4 TKPX CRA/MNREHAR—RHEHIZNM
Fig. 4 Effect of TKP on general morphology of colon tissues in
CRA mice

BE5 TKPXf CRA /R AL KE R SH 0 (HE, x200)
Fig. 5 Effect of TKP on pathological morphology of colon tissues
in CRA mice (HE, x200)

A B C D
Bl 6 TKPXf CRA/NRZMMEEKE RN
Fig. 6 Effect of TKP on colon tumor growth in CRA mice

®3 TKPX CRAMNREMEHKESMBHENH I (X+s,n=6)
Table 3 Effect of TKP on colon length and tumor number in CRA

mice (X+s,n=6)

451 Ait/g-kg' HHKE/em i 98 Bk /A
= HH 13.69+1.08 0.00£0.00
I 41 5.24+1.14" 17.00+2.19"
FER A A 0.02 10.53+2.58% 13.00+1.10%
TKP 4l 42.43 13.54+1.79 7.50+1.50*%

3.6 X CRA /N %5 3 41 81 vh STAT3 | p-STAT3,

Bel-2.Bax & [ # 5 B 52 M Western blot 45 % b

N, 55 H A B, B2 45 4 41 b STAT3 .,
< 211 -



532 B 19 1)
20264F 10 H

HEXBAFZRS

Chinese Journal of Experimental Traditional Medical Formulae

Vol. 32,No. 19
Oct. ,2026

p-STAT3 . Bel-2 £ 1 3 i5 /K °F B & 42 7+ (P<0.05) ,
Bax £ [ 3R IA 7K 7 W 1 B A (P<0.05) . SAL AL L
B, TKP 4 25 7 41 21 vp STAT3 . p-STAT3 . Bel-2 5 H
FIk W] B R B (P<0.05) , Bax 4 4 35 35 7K F W] i 42
F(P<0.05). H TKP 45 %€ % & 1ii 41 [8] 45 7 20 2

HiBel-2 FEAKTFHE TR, ZRAEAZITE X
(P<0.05) , Bax & [1 % i /K F Bl & I F+(P<0.05) ,
STAT3 .p-STAT3 FE [ RKLKFE THEBEHE (Hx5H
TG it 2F 5 X, {84 4 p-STAT3/STAT3 1, TKP 4
W A T HAl 41 (P<0.05) . WK 4.8 7,

£4 TKPX CRA/NRZFHAL R STAT3 p-STAT3 Bel-2.Bax B AR IEREIN (x+s5,n=6)
Table 4 Effect of TKP on protein expressions of STAT3, p-STAT3, Bcl-2 and Bax in colon tissues of CRA mice (x+s,n=6)

21 51 Fl4 /g kg STAT3/B-actin p-STAT3/B-actin Bcl-2/B-actin Bax/B-actin p-STAT3/STAT3
skl 0.35+0.06 0.18+0.03 0.37+0.07 0.63+0.07 0.51+0.05
H AR 41 1.53+0.24" 0.82+0.06" 0.98+0.12" 0.34+0.08" 0.540.06
FE K A 4 0.02 1.22+0.24% 0.58+0.07> 0.79+0.11 0.50+0.12 0.49:0.07
TKP #1 42.43 1.00+0.21%% 0.36£0.05> 0.37+0.07>% 0.98+0.17>% 0.37+0.04>%

STAT? |weesss SHEEED SEENED S

PSTATS s GEENND e e 35kDa

Bel-2 e D GENNND ess— 6 kDa

Bax (IS Se——" GEE—S OGNS 22 kDa

practin G G GEES S ),

A B (&) D
B7 |ANREHHEL SR STAT3.p-STAT3 . Bax.Bel-2 EHRIE
ik

Fig. 7 Electrophoresis of STAT3, p-STAT3, Bax and Bcl-2

protein expressions in colon tissues of mice in each group

3.7 XF CRA/NE &S 2H 2 CD68 . CD11c [P I
Beysgm 25 R AR, 52 HA R KA
20 24 h CD68. CD11c Y BH 7 T A BT & 1% i (P<
0.05) . 5 #5R 4] Lk 5, TKP 41 45 i 41 41 CD68 .
CD11c FH M i A5 & B 2 s 2 (P<0.05) , H 5 285k
AU, TKP 4125 i 4141 CD68 . CD11c PH P i
HE TS AR EHITEEX. I
E8.% 5,

CD68 =+

CDll1c

A B € D
B 8 TKP X CRA /IR %5 7 40 L # CD68. CD11c 3 % B9 5% M
(IHC,*200)
Fig. 8 Effect of TKP on expressions of CD68 and CD11c in colon
tissues of CRA mice (IHC,x200)
<212 -

*£5 TKPX CRA/NRLEFAL+H CD68.CD1IcHIEEMRAIF M
(X+s,n=6)

Table 5 Effect of TKP on positive areas of CD68 and CD1l1c¢ in

colon tissues of CRA mice (x+s,n=6) %
4157 /g kg CD68 CDllc
sk 5.92+1.26 1.94+0.63
AR 4] 26.66+1.70" 15.11+4.77"
TR A AL 0.02 18.00+2.13% 5.75+1.08%
TKP 41 42.43 14.46+3.96% 2.59+0.65”

3.8 X} CRA /NE 45 41 21 Argl .CD206 ., VEGF
mRNA FER M 525 (4L A, B R 4 45 i 41
Z1h Argl .CD206 . VEGF mRNA 2 ik BH i 84 (P<
0.05) ; 5 B8 2 1 %, TKP 2H 45 i 40 41 v Argl .
VEGF .CD206 mRNA 3 ik B i 3§ /> (P<0.05) ; 5 %
ok B A 2 LA, TKP 2H 45 I 4 21 Argl . CD206 .
VEGF mRNA 2 FBE#E HERTLEIT¥E L,
e,

6 TKPX CRA/NREHHELH Argl .CD206.VEGF mRNA &
ERENE (x+s5,n=6)

Table 6 Effect of TKP on mRNA expressions of Argl, CD206 and
VEGF in colon tissues of CRA mice (x+s,n=6)

2 51 /g ke Argl CD206 VEGF
2 H4Y 0.67+0.04  0.66£0.12  1.15+0.19
AT 2] 236+0.77"  2.90+0.40"  2.50+0.83"
FER AT A 0.02 1.4540317  1.50+0.32”  1.52+0.62%
TKP 21 42.43 0.82+0.13  0.88+0.11%  1.26+0.27%

3.9 X CRAVINERMLYE RAE 7 KF 2 m 52
F12H be A, 5 4 I 3 TP IL-4 TL-13  IL-6 7K - B
I (P<0.05) ; 5 B8 41 L, TKP AL 7% 7 1L-4 |
IL-13 1L-6 f & &t W] /D (P<0.05) o 5 2K A1
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H e #, IL-4  IL-6 ., IL-13 A & & 34 B & 9f 2> (P<
0.05), WFE7.
%7 TKP3t CRA /MR M7 # IL-4,IL-6.IL-13 &K F M (X+s,

n=6)
Table 7 Effect of TKP on serum levels of IL-4, IL-6 and IL-13 in

CRA mice (¥+s,n=6) ng-L"
25 /;f-ui' IL-4 IL-6 IL-13

IS K 164.99+£7.96 116.84+4.45  84.29+3.54

R TR 4] 295.20+11.92"  132.17+6.40" 106.29+1.83"

ZEREAAL 0.02 290.21£12.85  128.95+£7.04  101.04+1.50

TKP 21 42.43 170.82+11.73%Y 119.20+4.64”  88.49+4.23>Y

4 iTig

CRA 2}y CRC (¥ R A8 , Jo R A & J& — 4
W K 2 FE R 5278 A5 5- 38 6 5 S TME 3 91 45 5 %
AR . HAr N B FYIBRJE CRA M E 2+
i B, {5 24l T R ) 6% X LA A% EL b R 4 A R
A PERE . IR WFSE BN CRA B FH N B VIR R 5
3AE N IR IRE 4 K R T K 30%~50% , i 4 KA A % i
T E A R AR S RV AR OR R 2 T i TME 78
CRAEGMEFE AL i I8 45 /E F H 25 32 3 @ A0, oo
TAMs 1y TME Hh %50i fie 35 65 09 G0 5 40 i R, L3R
T AL R 2 B 4% 5 I CRA B9 A8 E AR AR5
T AOM/DSS 7% 9 C57BL/6 /)N Bl CRC % iif I 728
BERY, #F— 20 R W] TKP 0] fig /238 & 8 2 STAT3 55
A % e 0 M2 AR I A B A £k, AT T T CRA
IR 78 B AL, Sy R 2 B i CRC $2 4 T 8 09 2 i
WA

TKP HBERAR B 522 A B SE 190k T 2y
2R, T P AR L R T | A e T T IR R
WM AE R RBLCE Z E EE ES AU
B LB R AR 2R AR I RN B DG Sy B AR R I
Z 3k A YT PSSR T L B R PR B
JIg A DL S S pf A LA R H AR B . a0y FEIR T
YA et , 326 CRACAS HE B3 557 AR HILAR A . ASF
JEE5 R, AOM/DSS i F (1) CRA #57 /)s i B
W 50 R AT R RS I L 45 L A e %
Jirb R A5 g 755 ¢ B, 0 TKCP - 70U ml B e s bk
AR, BEARSE T, HLP7 880t T BH 1 o B 28 28 ok
i o (HAREZMR, EW A4/ R R R BT
A K IR S AR, X R TKP o] fg il ad “ 4k 157
2, BERE SR MR IE <, M B RS, X 5 E
CIERAAN AT TR BIS R A . R A &
B G BE RS E L R R B R WL AR R G AR E IR

AL WFE & B TKP BE B 5 B 1G9 0 i 45 e 56 e
ML 7R A R WNZ Ty BAT P45 4 B G 5 S0
MR o 25 B A B 4 K b 98 47 fir 9l 2D it — 2B
UESE TKP X CRA Ji 245 (1 1 FAL N , 3 5 R A 2 iy 44
Il R WL 2E TKP [ AR CRA R 5 & % F 0 58 45
SRAHIE R

F 58 2 W, B0 ) STAT3 {5 53 [ 11 1% B s %
AOM/DSS 755 1) 45 L o 98 /Iy BRURSE 784 14 2% 5 1 1
J&' . #E CRC {5 5 i % 'h JAK/STAT {5 5 i #% 7
B BE T RE L L A B i JRE 4 238 B oy Ak A o B R
BURH R WIS S BN g 7 0T i BHLIBT TAM s
4y W CCLS, 3 ] STAT3/B-catenin {5 5 1 % 114 B W2
A CTE , JE I A ) CRC _E iz - 18] 78 % 5% 4k (EMT) Al
5% % 2 98 4 s vh 25 52 5 RT3 o B ) TAMs O
U5 1 Ak N T 92 B X STAT3 15 5 38 8% 9 1) 42 14
10, JAK/STAT 5 5 3 [ K 5 e 44 A1 52 R 21 1t
JAK G o 5 A [ 0 40 B I8 1 32 Ak AR AR SR 25
I 32 M R W R AL, OF S5 4 — Fh 5 £ Fh STAT
43 F VAR 5 AN TR 6 A 4 2 D Rg , I oJgd 40 ks STAT3
BRI, 3 TME & A 2078 175 5 B I 200 i 1) M2 7Y
e A7 M2 Y g 2 A AR O I A A A
i 06 2 AR kiR kAR R A T & AR Y
WFoE Rk 3B 2 H P £ B i & KRR =Yl
i i NF-«B/STAT3 il #% 410 it M2 A% Ak | 5 98 i 9 o6
PEWOABEAE . ZHANG %520 % B8 BE AR v g 7K
-1 CD68 15 Z2 Ff i e 52 5 T JS AH G, 41 il CD68 4K
PE A5 5 AT R 22 Bl R G R IR T I — B AT I
BTG Y7 S . SHRIVASTAVA %2858 7 M2 H
Y Jf 1 AR AR W, B A RS2 R RS 53 i, T RE
Kt D206 (B H &% B 32 4 ) 45 . CD206(H 88 ¥ 32
& ,MRC1) , HAE 2P AL, 2 5 WA 1E
FH L S M2 5 [ I 40 i B 0% 5 R AR AR A, L H7E 4
I 48 A BN A 20 S R A EAE Y Argl J& M2 A
LG5 4 0 7 G B bR i, LR GRS IL-10 fl CCL2 4%
G BE I DR AR G, B0 Arg 1 AT 36 5 M2 5D v 44
6L X6T 98 448 e ) £ 47 VR . VEGF J2 b8 1 45 26
B A IR T R e AR BT A I A TR R, R i
9o 4 L IR R R E R R . SEEBER %A
hy LA AR B B i 1 — SRR AR A2 B SR A am g
Az R S 7 5 Hodh , VEGF 2 I 48 A= A A 6 S A
% . CANAVESE %83 T 45 B s i i A= K 1%
B VL A% SR AROBE T 00048 A 8, A A AR Rl
AR & £ % VEGF, IL-4 . IL-13 25 S M2 B I
20 B A 1 G B R P DA E M2 B R
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40 i 7] M2 B4 Ak Y o B R TL-4 38 3T 5 A7 IR
(IL-4R) [ 455 JF Ja STAT3 {5 5 il % , IL-4 8 o 25 &
IL-4Ra, ¥ 1 STAT6 {5 & i % , 3K 2l M2 A5 ik 5 A
(Argl .CD206) 1Y 3% Ik 1 11 175 = E W 41 jfd 1) M2 E
W A0 AR ALY . A B AE & B, 8 a0t TKP 45 25 )5
STAT3 N 37 (R i 2 TR W 2 Ak &5 W) p-STAT3 () R 15
e B A, M2 B TAMSs (AR 25 9 CD206 K 300 43
T Argl 223K B LR W [ IF G20 D06 4 412 1f 45 A= i R
F VEGF K #5515 5 IL-4 [ TL-13 /K75 B & [
i, U B TKP B4 4 ¥ STAT3 15 53 % (19 3% I
T TAMs W R B AL . i — 5 B o, TKP T 10
J& p-STAT3 /K ~F- T [, [ B i STAT3 & 11 & ikt W]
WU 7>, p-STAT3/STAT3 {H 7£ TKP 4 J5 W i [ AL,
$& 75 TKP X STAT3 i #% 14 410 il 4 H AT g2 T o s
STAT3 2 [ 3% ik J 1 #2400 il STAT3 1) ol iR 1k 16 1k
P& 1 U IR VR F AT RB AL [R] A 5 T JiF 9 E B 4T 4t
AU AR 26 3 PR A 7 ;A o i S 0F 5T o i — 2B X4y
X 9 o508 7E TP 28 A FH o 8 FE 6 5Tk

0 240 L LA v 3 T MR AT A MO AR /A i
Jed ) M2 (B 22 A b ) R 7 6] 2 A5 e e . 7 TME
I AT o Oy 2 R AROIR S < 2 O 1
M1 Y5 A48 0 A2 A0S 1 M2 AL 4 i . M
R A0 L 5 22 3k R AR Y CD 1 e, 2 5 Wi
28 40 M R - (1 TL-6) LA & 35 e i 9 o 9 Wa AVE
M7 M2 78 [ I3 48 i 0] LA 75 3% 3% CD206 \ Argl R HF1E
G376 IL-4 (IL-10 5540 58 X, 4I2 i i e a9 ik it >
FE R W h R OC AR T, 3 S Ak S S Bl 8
B, JonepRe b Je 1) & A RN R W0 AR 0 M AR RE (n vl
B, CD11e 25 M A W W7 =P, CD11e &
3K T bR K /N IE M 56, CD e 6 3K 1T RE S b 99 K
INTEETEFE AR . Bax 5 Bel-2 J& Bel-2 & A ZK &
AR PR TR I F L, CRC W &4 Kk AR TT
o EA HOEAE . 7E CRC A 4L, % % BN Bax/
Bel-2 #35 Ho B 2 8 (40 Bel-2 b £ BE Bax R i),
30 o 2 Ay 388 2o 400 A R AR 34 A Y A B (5 3 C R,
B0 40 B Tk G, AT AR A PR 1 0
FBEAR KT AT 25 0 1) R

A FE f, TKP A8 30 il M2 A 3 9 1 ) B 6 A%
T MR I A A OGP T TL-6 M bR &4 CD1lc Y
Fik . IL-61E N STAT3 iy £ BTG A 7, AT JE Al I
J2 5t A B0 R & RE S INE 5 CD 1 e VR S v 9 4R 4 i
M B 20 J 0 A s, G e 363k 5 b e 1E AR
FB4 . TKP X IL-6 F1 CD11c #9 F P8 1E F , 327 Hoal
A A 2 0 ) 2o AR A SR RE N R R A S
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AT BEL BT 8 E 98 78 7 1 B PRI 36 . X AP M1/M2
2RI B WU R 45, BT TP JE A1 BF PR A o S
AU, B 400 4 402 B9 1) M2 W A, SCRE fR ML et 3
b5 B0 A BN, 4 R G 2 O 85 1 Bl ST A
BE Ak BF 5T 38 % B8 TKP B & F 3 Bel-2 ., I 74 Bax A9
PR WHL T CRA ZH 2 b T % 1 e BRR AS L
S5 55 B U5 A AR itk ok fige 7 5 TR /N B CRA Y
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WS IR AR S — R A STAT3 4 3 1Y
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&P TKP + 15 & 505 40 it 32 i 0 20 3 Bl M2 A
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B5IE
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p-STAT3 {5 538 % 19 OIS , #E ) BEL T M2 Y 05 240
WAk, o3 TME , T A 200 i AOM/DSS 755 1Y /)y
FLCRAJEAE . % HF 58 N ERAR S0 328 =4 W0 A B 2 1 1
bR R TE AR A 0 Y TR AR BE T TKP 2 5
AR AR EIEJHTE CRC B A i sl R0 5, 1
IR B AT, TKP 78 2038 /) AR A7 ot & R (IR AR 48
PA - TL-4 7K ~F- 07 T ¢ 90t T80, 467 HoAE CRC
TR T 04 ¥ A N B . i SRS A TKP i B
CRA J 8§ fit 1 30 2 MR R4, i 5 T
TME 4% i) CRC Il 7 5 g 32 41t 1 U, R
L v i AR 7 FH i S R 5 A A

ABIF 5 Jay BRAE TALAE B W) K- TF J& v A D20
JL S5 4 7 5 R 25 4R T AR AT LA Bl D 2
S3 BT AE J7 T A 5, J5 WA 5 Aol DA B I 240 AR
A0 52 50 45 H Y g 20 B D fig S g AR SRR R IR
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