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Abstract: Objective

Radix Hedysari and vinegar — processed Rhizoma Curcumae inhibit

To explore the mechanism by which processed

angiogenesis in colitis — associated colorectal cancer (CAC). Methods

Sixty SPF — grade C57BL/6]J mice were randomly divided into six groups
(A-F), A: Blank control; B: Model group [ Azoxymethane (AOM )/
Dextran sodium sulfate ( DSS) AOM/DSS group |; C: Sulfasalazine
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group; D: Fried Astragalus group; E: Fried Astragalus — Vinegar Curcuma (4:1) group; F: Curcuma zedoaria group.
Each group contained 10 mice. A CAC mouse model was induced using combined AOM and DSS. Simultaneously,
each treatment group received intervention, the blank group received 0. 9% sodium chloride solution. The experiment
concluded after 17 weeks of intervention. Collagen fiber area expression in colon tissues was assessed using Masson’ s
trichrome staining. Microvascular density in colon tissues was determined via immunohistochemistry. Serum vascular
endothelial growth factor (VEGF) and nitric oxide (NO) levels were measured using enzyme linked immunosorbent
assay( ELISA). Key proteins in the phosphatidylinositol — 3 — kinase/ protein kinase B ( PI3K/AKT) pathway and
VEGF expression were detected by Western blotting (WB). Results  After 17 weeks of pharmacological intervention
the microvessel counts in the blank group, model group, sulfasalazine group, honey — fried Radix Hedysari — vinegar —
processed Rhizoma Curcumae (4:1) group, honey — fried Radix Hedysari group, and vinegar — processed Rhizoma
Curcumae group were (23.20 £4.21), (73.60 +£13.52), (44.80 +2.78), (33.40 £6.31), (41.60 +£3.36),
and (47.80 +£7.29), respectively. The serum VEGF concentrations were (83.03 £24.13), (153.61 +18.69),
(115.08 £11.43), (87.03 +25.24), (91.33 +£32.37), and (101.93 +19.74) pg - mL™", respectively. The
serum NO levels were (28.46 £5.91), (40.62 £2.28), (30.62 £6.54), (29.18 £5.37), (30.87 £5.30), and
(32.29 +3.43) pmol - L7
increases in the collagen fiber staining area and microvessel density in colonic tissue, markedly elevated serum VEGF

and NO levels, and significantly enhanced phosphorylation of PI3K, AKT, and mTOR as well as upregulated VEGF

expression in colonic tissue. In comparison with the model group, the honey — fried Radix Hedysari — vinegar —

, respectively. Compared with the blank group, the model group exhibited significant

processed Rhizoma Curcumae (4:1) group, honey — fried Radix Hedysari group, and vinegar — processed Rhizoma
Curcumae group demonstrated significant reductions in the collagen fiber area and microvessel count in colonic tissue,
decreased serum VEGF and NO concentrations, and markedly suppressed phosphorylation of PI3K, AKT, and mTOR
along with downregulated VEGF expression in colonic tissue (P <0.05 or P <0.01). Conclusion The combined use
of processed Radix Hedysari and vinegar — processed Rhizoma Curcumae exerts a better anti — CAC effect than the
single herb. Its mechanism is closely related to regulating the expressions of key proteins in the PI3K/AKT signaling
pathway, thereby inhibiting angiogenesis in colitis — associated colorectal cancer.

Key words; Honey — processed Hedysari Radix — vinegarprocessed Curcumae Rhizoma; colitis — associated colon

cancer; angiogenesis; signaling pathway; mechanism of action
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Figure 1
A :Control ; B: Model ; C: SASP; D : HPHR ; EE: HPHR — VPCR(4: 1) ;F: VPCR.
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Masson staining results of colon tissue of mice in each group ( x200)
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1 K4/NE CD34 FiR4ER (3 £5)

Table 1 Results of CD34 expression in mice in each group

Group n Number of Microvessels ( count)
A 5 23.20 +4.21

B 5 73.60 =13. 52%

C 5 44,80 +2.78* *

D 5 41.60 £3.36™ *

E 5 33.40 £6.31" "

F 5 47.80+7.29" "

Compared with the control group,® P < 0.01; Compared with the model

group, * * P <0.01.

CD34 FKikii/b , KL - B3R (4:1) 24 CD34 ()3
REEWMD, EREITF L ERFEAERITEE X
(P<0.01), W3R 1, 525X R4 Hu A, AR 2 /)N B
45 o 4 2 AT DL B0 AR 22 O A, L A 80 1
(P <0.01) ; 5BIARIZ buAS, MRV e L e 2 L 5 21 B
- BEFAR (4: 1) 41 K21 L S B FAR ZH St 45 B3 s
D RELEE - BEFER (4: 1) L/ T R 2, Wk 1,
PR - BEFEAR F (AT 5 38 RE RS, I 2 b 545
Jodia INERES i AH AU A 2 387K F-, SR & 21 1€ - il
FORELARRT IS I REIN I 25 e 4123 o i 45 A o
4 ELISA 7 ZE I i A & 4 B K K2 B F VEGF,
NO 224§

LW 1T FIRYY TR, ELISA 255 R B
R /N LTS VEGE \NO & s A28 (41 ¥ B 3% 17t
(B P <0.01), W05 Bk Bl ML RE 4, & 21 6 - BE 3R
(4: 1) 4 LR Sl 3RAR 4/ Nl i VEGF \NO

P-AKT | e i e e e c— 56 kDa

AKT | e s s s— — — 56 kDa

P-PI3K s G S S G e | 83 kD2

PI3K T ——— — —| 85 kDa

Fr AR I S AR (AR L0 - BEFRAR (40 1)
BRI TE A 2 (P <0.05,P <0.01) , L3 2,
5 PBK/AKT @EiEXBEEARIE

L5 17 R YTY TIUT , & 4/ R4S I 2
# PI3K . AKT .mTOR Wi 2 {1k 75 (1 )% VEGF [ & 3%
IR E S, 525 A4UA HL, BT 20 /N BR45 T 41
41 PI3K  AKT . mTOR W2 1k 35 1% /K 5 & VEGF fiy %
IRAKOF 3 g 2 T 7 (P < 0. 01) 5 SECAYZA bb , 100
FNHE e 2 70 B 235 T 1L 27 PI3K R b 3 ik k3% PR A1
(P <0.01) , HAWE IR T 0 E 25, KL -
FESEA (4: 1) /NREE A4 PI3BK  AKT .mTOR (17
fig fb % ik ) VEGF #3235 W] & F# ik (P < 0.05,
P <0.01) , LT 4 /NR S5 I 4148 PI3K .mTOR ) 8%
fRfb 321k ) VEGF [ 36 RIL(P <0.01) , B A4
INREE AL PI3K iR IL 15 K VEGF i 35 A%
(P<0.05), L& 2,

F2 SH/DRIME VEGE FI NO S5 (% £5)
Table 2 Serum VEGF and NO contents of mice in each group

Group n VEGF(pg + mL~!) NO(pmoL - L°1)
A 7 83.03 +24. 13 28.46 +5.91

B 7 153.61 +18. 69% 40. 62 £2. 28"
C 7 115.08 £11.43* * 30.62 +6.54* *
D 7 91.33£32.37** 30.87 +£5.30 " *
E 7 87.03 £25.24* * 29.18 +5.37**
F 7 101.93 £19.74* * 32.29 +3.43*

Compared with the control group,™ P < 0.01; Compared with the model
group, * P <0.05," * P <0.01.

P-mTOR | "% SN S S - . | 289 kDa

mTOR (S . - (25 D

VEGF N ——— — 27 kDa

B-actin | SN A 44 kDa

B2 A4 ES AL BN LA 3 S/ 8 i B {5 Sl OB R AR L

Figure 2

of mice in each group

Changes in the expression of key proteins of phosphatidylinositol —3 - kinase/ protein kinase B signaling pathway in colon tissue

Compared with the control group,* P <0. 01 ; Compared with the model group, * P <0.05, * * P <0. 01.
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