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Alstonia mairei total alkaloids enhance the sensitivity

of colorectal cancer to 5-fluorouracil chemotherapy
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Abstract: Objective To observe the sensitizing effect of Alstonia mairei total alkaloids on 5-fluorouracil (5-FU) in
the treatment of colorectal cancer, and to explore the influence on the pharmacokinetics of 5-FU. Methods The cyto-
toxicity of Alstonia mairei total alkaloids combined with 5-FU on HCT15 human colorectal adenocarcinoma cells and
CT26.WT mouse colon cancer cells was evaluated by CCK-8 kit. A mouse subcutaneous tumor model was established to
observe the effects of 5-FU and Alstonia mairei total alkaloids on tumor growth when used alone or in combination. The
pharmacokinetic parameters of 5-FU and its metabolites dihydrofluorouracil (FUH, ) and fluorodeoxyuridine ( FUrd) in
rats were determined by LC-MS/MS. Results The /C, values of Alstonia mairei total alkaloids on HCT15 and CT26.WT
cells were 31.98 wg /mL and 23.71 ng /mL, respectively. The tumor inhibition rate of low dose (100 mg/kg) and high
dose (200 mg/kg) Alstonia mairei total alkaloids combined with 5-FU in tumor-bearing mice increased from 50.91% to
58.56% and 62.16% , respectively. The T, of 5-FU combined with Alstonia mairei total alkaloids was significantly pro-
longed, and the plasma concentration of FUrd was significantly decreased. Conclusion The Alstonia mairei total alka-

loids have certain cytotoxicity against colorectal cancer cells, and its anti-colorectal cancer activity can be significantly
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enhanced in combination with 5-FU. Alstonia mairei total alkaloids may enhance the biological activity of 5-FU by

reducing the concentration of DPD to delay the catabolism of 5-FU and regulate its anabolic pathway.
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Figure 1

Alstonia mairei total alkaloids affected the viability of CRC cell lines

A Alstonia mairei total alkaloids were cytotoxic to CRC cell lines; B: Alstonia mairei total alkaloids enhanced the cyto-

toxicity of 5-FU to CRC cell lines.
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Figure 2 Combined administration of Alstonia mairei total alkaloids and 5-FU inhibited tumor growth
A Weight change curves of tumor-bearing mice ( "P<0.05); B: Tumor volume change curves with different treatment

("P<0.05) ; C; Tumour volume for different treatment options.
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Table 2 Tumor weight and tumor inhibition
rate with different treatment

el JE/ g 2/ %
TR 2.18+0.31 —
L1 e O e 1.82+0.18" 16.34

R 7R A 1.56+0.22%" 28.59
5-FU 41 1.07£0.12***  50.91
5-FU ¢ FIGA) i S 2 0.90£0.20***  58.56

5-FU B 500 2 sl 0.82£0.13°""*  62.16
*P<0.05, "P<0.01, ***P<0.001 vs FEIZH ;*P<0.01 vs
5-FU 4,

A BIRIZ ;B :5-FU 41;C.5-FU BRI B SR AL ;D 5-FU JH g 77 B B
Figure 3 Effect of different treatments on the pathomorphology of tumor tissues in mice (bar = 50 wm)
A Model group; B: 5-FU group; C: 5-FU with low-dose total alkaloids group; D: 5-FU with high-dose total alkaloids group.
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Table 3 Organ indexes of mice with different treatment

Vol JFIE 251 B IE R 3L D REL JLHE ZR 5
E#H 55.96+2.79 22.49+1.24 6.17+£0.44 3.93£0.19
HIHIZH 59.32+3.63 19.40+1.28" 5.05+£0.37 " 7.80+£1.17"""
5-FU 41 55.47+3.25 18.32+0.98 " 5.37+£0.45" 3.59+0.33""
AR5 2 Rl 63.02+£5.94"" 17.93+1.10"*" 5.39+0.33" 6.94+0.66 """
T I R 67.20£2.76 " 18.64+3.26" " 5.46+0.53 6.16£0.93 ****
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"P<0.01, ""P<0.001 vs I 4 ;%P<0.05,%P<0.01,"P<0.001 vs ERIL

Lo FUH, R4 i ™

"P<0.05,
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Figure 4 Time-concentration curves of 5-FU (A), FUH,(B), and FUrd (C)

F 4 5-FU FUH, K FUrd 0925830 12455
Table 4 Pharmacokinetic parameters of 5-FU, FUH, and FUrd

(a2 ZH 5-FU 41 5-FU Bk B sl
5-FU AUC,,/( wg-min/mL) 212.70£17.03 266.82+88.19
T,../min 7(5,10) 10(10,10)
T,,,/min 10.50+1.81 16.17+3.56
ClI/F/[mL/(h-kg) ] 1.58+0.13 1.40+0.49"
V,/(mL/kg) 1.44+0.29 1.9420.83
C,../(pg/mL) 22.08+2.06 28.60+3.07
FUH, AUC,,/ ( pg-min/mL) 22.81+4.81 20.31+12.02
T, ./min 16(10,20) 18(10,30)
mdx/( pg/mL) 442.80+115.46 427.20£221.19
AUCy,,/ AUCFU 0.108+0.023 0.0850.060




36 i R K % %= W (B % W 62 % 6 M
gk
et 314 5-FU 41 5-FU B Az
FUrd AUC,,/ (pug-min/mL) 11.60+2.51 451+1.11 ***
T 0x/min 9.40(2,30) 9.00(5,20)
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0, 22 B Rt e I 9 TR A A % Ak O U SRR T
(fluorodeoxyuridine, FUrd) , F- FH i) fli M 0 384 il ot
T £y B T SIS S R T | — Wl 2 RO L PR 1 R —
BERRBUR 1 4 06 TR 3, AR RNA & s fn
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RO B il , 2 S rp R i e 3k fF 5-FU 4546
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WG, T, K ClI/F FRAK, 43 f# 7= %) FUH, TG
W A4k, & U4 FUrd L2596 5 35 F R, 4R
FAAM R YR BE RS T 5-FU A AR I &
o, 3 T B NE o K 5-FU % A A 385 72 4 i 4T
Ik

L5 LT, S A AR P CRC 4i 88
AMifie S1, v] LAREARATIE DPD ¥ 35 5-FU 1948
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