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[ Abstract]
5-fluorouracil (5-FU) resistance of colon cancer. Methods: A HCT116/5-FU resistant cell line was established. Different
concentrations (10%, 15%, 20%) of JPXA-containing serum and drug-free serum were used for intervention, and 10% fetal
bovine serum (10% FBS) , fibroblast growth factor receptor (FGFR) inhibitor (AZD4547) , and recombinant fibroblast growth
factor 2 (FGF2) were set as the control groups. Sensitive HCT116 cells were used in the FGF2 group, while HCT116/5-FU cells
were used in other groups. Drug resistance, the level of FGF2 in the cell culture medium, the mRNA level of FGF2 in cells, and
the protein levels of FGF2/FGFR and phosphatidylinositol 3-kinase/protein kinase B (PI3K/Akt) were determined. The drug-
resistant cells were transplanted into the axilla of nude mice to establish a tumor model. The modeled mice were allocated into
model, JPXA (15 g-kg') , 5-FU (0.02 g-kg') , JPXA+5-FU (15 g-kg'+0.02 g-kg') , AZD4547 (0.012 5 g-kg') , and
AZDA4547+5-FU (0.012 5 g-kg'+0.02 g-kg") groups. The tumor growth and the protein levels of FGF/FGFR and PI3K/Akt in each
group were observed. Results: The survival rate of HCT116/5-FU cells decreased in all the JPXA groups with different

Objective: To explore the effect and mechanism of Jianpi Xiaoai prescription (JPXA) in ameliorating the

concentrations. The cell survival rate was decreased most obviously in the 20% JPXA group. The level of FGF2 in the cell culture
medium and the mRNA level of FGF2 in cells of each JXPA group decreased, and the decrease was the most significant in the 20%
group (P<0.01). HCT116/5-FU cells showed up-regulated protein levels of FGF2 and phosphorylated fibroblast growth factor
receptor 1 (p-FGFR1), but down-regulated protein level of FGFR1 (P<0.01). JPXA down-regulated the expression of FGF2 and p-
FGFR1 and up-regulated the expression of FGFR1 (P<0.05). In addition, JPXA down-regulated the expression levels of
phosphorylated protein kinase B (p-Akt) and phosphorylated mammalian target of rapamycin (p-mTOR ), while up-regulating the
expression levels of Akt and Bcl-2-asociated death promoter (Bad) (P<0.05). Animal experiments showed that the JPXA combined
with 5-FU significantly inhibited the growth of drug-resistant tumors, reduced the protein levels of FGF2, p-FGFRI1,
phosphorylated phosphatidylinositol-3-kinase (p-PI3K), p-Akt, and p-mTOR, and increased the expression of Bad. It indicated
that JPXA can inhibit the FGF2/FGFR1 signaling in colon cancer and regulate PI3K/Akt and downstream signaling pathways.
Conclusion: JPXA can ameliorate the chemotherapy resistance of colon cancer through down-regulating FGF2 expression and
inhibiting the activation of the PI3K/Akt signaling pathway.

[Keywords] Jianpi Xiaoai prescription; colorectal cancer; chemotherapy resistance; fibroblast growth factor;
phosphatidylinositol-3-kinase/protein kinase B (PI3K/Akt)
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PI3K pl10a (C73F8) .p-Akt4i {4 (Serd73) Akt i1k
( 3% [# Cell Signaling 24 &) , it 5 43 5 24 52928,
#9740, #4249, #4060, #4691) ; p-mTOR i &
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1.5 Y #% Heracell 2401 & 40 i 3% % 46 ( =& &
Thermo /A 7 ) ; SE 300 % Hi k1% . SE 300 %I £ i /L
(3% [E Hoefer /A 7] ) ; Tanon5200 A 4 H 2l fk 2= & 6
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100 pL, JZ W 29 10 min J5 , B FR (UK luciferase {H ,
T IC,, A AE 16 %
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FER L W Sk 4 F R 50 °CHE i 15 min . 85 °C K I
2 min, 2% SYBR Green i B JE 4776 30 47 38 | ™ 438
4% .95 °CHIZE 1 5 min, 95 °C7E M 10 5,60 °CiE &
205,72 °CHEA1 20 s, M 40 M PH ¥R . UL GAPDHE R
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Table 1 Primer sequences

514 JPEI(57-3") K JiE /bp
GAPDH  I{f GCACCACCAACTGCTTA 179
T if AGTAGAGGCAGGGATGAT
FGF2 - AGTGTGTGCTAACCGTTACCT 170
Tif ACTGCCCAGTTCGTTTCAGTG
2.7 FE MR BN v (Western  blot) #6590 41 il 9
FGF2/FGFR .PI3K/Akt & [ # ik Fie bR o 4l K

SbFR S T TR 72 h, R R A AN A L A
FH VKI5 ¥ /) PBS ol 3 Wk I A & A7 2R F B Ak 7 9
(PMSF) 4 pL f) RIPA 28 ¥ 400 L, vk - 24 fi%
30 min, 4 °C, 12 000 rmin” &[> 15 min, ¢ I % ,
BCA i) & #EAT 25 11 o, 4% B8 L A e i
i 12 44 - 5 VA1 s T i 46 Jise FL 7K (SDS-PAGE) 4K 11 2%
PP, 76 5 min, 37 BI 4334, H -80 °C . HUEE A
50 g I FE, SDS-PAGE B i H UK J& % I 22 58 f — 9
Z W (PVDF) B, & ], % &, 45 5 ) A FGF2.,
p-FGFR1. FGFR1. PI3K. p-PI3K. Akt, Bad
(1:1000) , p-Akt(1:2 000) , mTOR (1: 20 000) ,
p-mTOR GAPDH(1:10 000)—#T, E/EFF 4 h,
AP, SR E 2 h Bk 2E &k (ECL) &k,
K ZE A 35 K, GAPDH B £, L Tmage T
A 53 B 4

2.8 MR TR &S T B3R HCT116/
5-FU 2 A, Yoc 52 240 it A2k 8 A 4% %5 5 O~ 2% 107 >/mL,
14 %) 36 H BALB/C-nu/nu # B A T, & H i 5t
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BRI R ARG A K, Bt ] 2 F R U B S R A
KBRS v BT L Ay A A A el AL g O 4
5-FU 41 | fek J9 7 9% J5 +5-FU 41 . FGFR 1 i) 71 £ |
FGFR+5-FU 41, 54l 6 H . e Fh 4 Ml J5 247 40 56 24
P mi, BERAL S TR A AR OKES
02 mL/H, 1R/, &S de 2T NS0k B 24
WM 425" 4 1 02mL(1.5 g-mL") , K 11K,
B S d;5-FU 4 4% AN ME K45 25 20 mg-kg' T 56
3.7 mg/JE (25 0.15 mL) , 58 2 Ik ; FGFR 41 il 57 41
NS 25125 meg-kg' HEH A2, 5 H 1K1
TP OKHEY  BH 1, EBES5d, T
5 o R R AR R TR BL IR B =0.52x K
A AR BRI KB 00, (AR FR v g 4 =1 el )
PRARF - 2 AR R . S e A SRR B, 0 B 0 4
PR ot i
2.9 Western blot £ ] FGF2/FGFR1 Fl PI3K/Akt
HEETEMRBUR IR RIE S AHRIARI0.2 g4)
ST % A TV A R K 0 S 0L e, 2 SF 0L e B9
Jih g8 ZH 40, in A& A 10 wL PMSF i RIPA 2L g 1
mL, 4 45 #E AL 10 000~15 000 r- min™ AF B i i
H A IRk R IR 30 min TR 40 24,4 °C (12
000 r-min" &[> 15 min, B L # , BCA 7] & k17K
1 2 I B Pk B e IR LR i AL SDS-PAGE #
F 28 wh i, 2 3 5 min, 57 BI4323% B -80 °C A . %
T2 (T 20 B 9 FGF2/FGFR |\ PI3K/Akt % [ % ik
R Ty v ) #EAT B P B i R LAY LUK B
o — Pl BT RO I A BRI N FGF2/
FGFR1 #l PI3K/Akt £ 1 1Y % ik /K °F- , GAPDH
e
210 SiitsEdrik R SPSS 28.0 HEAT 440 Hr,
TR ERR FH x + s R, B8 AT IE 28 50 AR S 4l i)
J5 25 PR I, 2 T AT A 3, 4 LG AR A
(R g, 2 4 LR IR R & U 22 43 BT (One-way
ANOVA) , # A 1 HURFF A B, R AR S50k 50 vh iy
LA ST FEAS Kruskal-Wallis H #1740 314k B8, 46 56
JKUEH 0.05,
3 &R
3.0 BT R T 0 SO g S AT S T SRR
2 i o 9 RS M, SR HPLC X {ade JA2 31 9 2R 47
M o AR AR 9 O Y 2 2 R A, R B
MR BRI TR CH R R R R
H A5 B A X BT 9 HPLC (o5 & fge 9 TH 98
J7 W HPLC Bl g 124> FZEARFAEIE , 43 5 R 55 (8
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T (Rl B2 41 ), 6 45 i 0 (BF 3 55 4 ) L 7 5 fa i
CHT RS Je 17 ), 135 ik i (H SR B ) o ¥ 6 bk
i WAL g O R AT AR LM T A, B S € 5 TR 5 ) iR A
T AR RL R 47>0.950, BE BT AR & B i AR E o UL 0k
H R B in A+ A

3.2 HCTI116/5-FU LI BE FHE AL RakAg A 45
i 9 Tif 245 240 B 3R, >R FH ok BB B B 7L T 1 HCT 116,
LA 0.1 wg LAY S-FU 17, 4 48 h 3% /il 5-FU ¥
L HEMMAE 5.0 mg- L7 R WO &0 N REL
Ko 68N, 45 U HCT 116 40 M & 1 fz B
JEHESN RN AT i R, R RTE M BE AR K
2 5-FU T HlJ5 & )it 245 40 i 2% % A4 B 8 el A8, TR
KN, Z 8 2R BIE R . WLIE 1

i : A B.HCT116 5-FU Tif 5 £ 100,200 %5 ; C . D. fit/& HCT116
42 100,200 1%
B 1 HCTI16/5-FU M A M R S B HCT116 H A 45 &= (fH1 &
e )
Fig. 1 Microscopic characteristics of HCT116/5-FU drug-

resistant cells and sensitive HCT116 cells (inverted microscope)

3.3 (IR T X HCT116/5-FU 4 M 47 1% 2 4 52 1
5 FBS 4 4% , FGF2 41 AU HCT 116 4 £ 15 %
B 54 &5 (P<0.05) , 42 75 it 245 8 ) 14 5 ; 30 il FGFR
J&i JHCT116/5-FU 41 Jifd £7- % B 2 T[4 (P<0.05) , it
W FGF2 1 = 2R3k S5t 25 & A ARG . S AHRIVR E T2
LT 4 HE A, fa AT 98 7 10% . 15% . 20% e B 2 RE
FEARHCT116/5-FU 40 A 7%, Horp 20% i B 41 40 i
e A AR B AR 5 .35 (P<0.011) , 150 B it 9 38 988 7 ] [ IR
ST 2 AT 25 . DLER 2.
3.4 fd 9 % 7 A HCT116/5-FU 41 Jifil 1C,, 1Y 5
e FBS 4 (% 5-FU ¥k £ 24 23.45 pmol-L", 10%.
15% . 20% it WL 98 J7 & 24 5 20 19 5-FU ¥R FE 53 )
1 20.33.17.46.5.136 pmol-L", 10%.15%.20% JC 2}
m & 4 By 5-FU M B2 2 Bl b 26.09. 21.10,



#5325 6 REXEGTHFERE Vol. 32,No. 6
20264FE3 H Chinese Journal of Experimental Traditional Medical Formulae Mar. ,2026
x2 BEEEERYHCTI6/5-FU MMM EERNEM (+s,n=3)
Table 2 Effect of Jianpi Xiaoqi prescription (JPXA) on survival rate of HCT116/5-FU cells (x+s5,7=3)
2 53] e 0.01 wmol-L" 0.05 wmol-L" 0.1 pmol-L"' 0.5 pmol-L" 1 pmol-L"
FBS 4l 10% 0.95+0.05 0.91+0.01 0.91+0.01 0.91+0.01 0.910.02
T I 98 7 4L 10% 1.00+0.01 0.96+0.03" 0.94+0.01"¢ 0.96+0.02" 0.70+0.09" ¥
15% 0.99+0.02 0.91+0.03 0.89+0.01457 0.91+0.02%¢7 0.90+0.06°
20% 0.99+0.02 0.94+0.01>% 0.89+0.05 0.79+0.04> 5% 0.70+0.04> %59
TC ] Il 41 10% 0.98+0.02" 0.96+0.01>* 0.96+0.01>% 0.96+0.01>¢ 0.96+0.02"%
15% 0.97+0.02” 0.95+0.01>% 0.95+0.01>% 0.95+0.01>° 0.95+0.02"%
20% 0.97+0.027 0.90£0.01" 0.90+0.01%7 0.90+0.01%7 0.90+0.02%"
AZD4547 4 1 pmol-L"  1.00+0.05 0.90+0.03 0.79+0.053" 0.68+0.04> 0.61+0.03>%
FGF2 41 150 mg- L™ 1.03+0.02" 0.98+0.04"% 0.96+0.026"¢ 0.96+0.02"¢ 0.97+0.02"
215 e g 5 wmol-L"! 10 wmol-L"! 50 wmol-L" 100 wmol-L"
FBS 41 10% 0.82+0.05 0.73£0.05 0.43+0.01 0.38+0.05
e I 3% 9 7 201 10% 0.77+0.04%" 0.66+0.06°" 0.37+0.06%" 0.19+0.03%46:9
15% 0.81+0.03%" 0.55+0.10%% 0.39:£0.03%%7 0.17+0.07"459
20% 0.59+0.03*5%  0.41+0.07>*>% 0.30+0.02>*:6:8) 0.11£0.04%4:5%
JG 24 135 41 10% 0.87+0.06% 0.78+0.05%7 0.46+0.01'"% 0.41+0.05%
15% 0.86+0.05" 0.73+0.05%% 0.46+0.02° 0.41+0.059
20% 0.77+0.05%" 0.69+0.04°% 0.43+0.01%7 0.33+0.02%%
AZD45474 1 pmol-L" 0.48+0.04% 0.250.05% 0.11+0.04% 0.01+0.01%
FGF2 41 150 mgL"  0.93+0.06" 0.880.03%% 0.49+0.02"% 0.48+0.03"

5 FBS 4 [ #% Y P<0.05,2 P<0.01; 5 41 7] #e B G 24 I35 20 1L 3% P<0.05,YP<0.01; 5 AZD4547 41 [ % ¥ P<0.05,9 P<0.01; 5 FGF2 4 [t

%7 P<0.05,YP<0.01(F5[A)

19.61 pmol-L", AZD4547 #1 # 5-FU ¥ & N
3.455 pmol-L', FGF2 41 ® 5-FU ¥k & N
39.29 wmol L', 25 5 B it 25 41 L (10%FBS) . TG 2
W75 Y TC, 381 %8¢ vy, 10 £t ML 988 7 4% Wik J2 4 1C,, %
5%, o 20% e B 4 Fe A .

3.5 fdE 9 9 5 %P HCT116/5-FU 40 i 35 35 W vh
FGF2 % ik K 40 M0 ' FGF2 mRNA #J % ik ¥
M HCT116/5-FU 4f g 5% 3% ¥ S 40 g b (FBS 41 )
FGF2 .FGF2 mRNA & ik , 78 Il FGF2 5 21 & (1 /1
T % HCT116 4 M K5 5% W M2 4i il h FGF2. FGF2
mRNA 3 5 = 3k, Ul W g 6 T 25 09 & AR B Rl
FGF2 Jh o 5 J0 24 1L %% 21 b %5 , i 19 30 i O 4% e
B 2 5% 5% W FGF2 X 40 ffd ' FGF2 mRNA % ik
RREAR , I 20% e Ji2 41 B AIK B W 35 (P<0.01) , 48R
et 99 98 7 P AR FGF2 %63k . WL 3.

3.6 fd I 98 J5 X 48 Bfg b FGF2 . p-FGFR1 . FGFR1
EHERBIMEMWN 5 HCTII6 88 4 Mt 4,
HCT116/5-FU 4 its 'f FGF2 . p-FGFR1 % ik i 2 1%
i ,FGFR1 %3k i F FE AR (P<0.01) , UL B FGF2 Y /=

£3 GEEEEAX HCT116/5-FU ML 3 % FGF2 KA R 4 H
1 FGF2 mRNA RIEH I (x+s,n=3)

Table 3 Effect of JPXA on FGF2 in cell culture medium and
FGF2 mRNA in HCT116/5-FU cells (x£s,n=3)

21 51 e FGF2/ng-L" FGF2 mRNA
FBS 4 10% 148.17+9.28 1.1240.12
At R 9 7 4l 10% 104.28+9.18>*%  0.50+0.01%-¥
15% 49.83£1.67*%%  0.38+0.04>%"
20% 16.50+4.41>%%  0.14£0.01%>
To 24 1L T 4 10% 163.17+3.33 0.89+0.11
15% 143.17+5.00 0.990.07
20% 117.06+4.19" 0.64+0.15"
FGF2 41 150 mg+L"'  359.83+3.33" 0.86+0.05"

5 FBS 41 H AL 1 P<0.05,% P<0.01 ;5 4 ] ¥ JBE T2 24 101 375 46 L
%Y P<0.01;5 FGF2 4 H % ¥ P<0.01

Rk g 2y, e RS TG, S
HCT116/5-FU JC 245 IliL %5 4 L 4% , FGF2 . p-FGFR1 %
ik W #F N 9E (P<0.01) , FGFRI £ & & # J+ &
(P<0.01) , 156 W fedt JL 9 96 5 mT LA 40 ) TF 245 248 Jfd oh
FGF2/FGFR1f5 5 3&kik. W3k 4 K2,
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x4 EEEEAXEME FGF2.p-FGFR1.FGFR1 BB RIXHR (x+s,n=3)
Table 4 Effect of JPXA prescription on expression of FGF2,p-FGFR1,FGFRI1 proteins of cells in each group (x+s,n=3)
4157 4 it IRFGYH0% FGF2 p-FGFR1 FGFR1
JE 24 1l i 41 HCT 116 20 0.523+0.023 0.426+0.015 0.494+0.008
HCT 116/5-FU 20 1.193+0.044" 1.474+0.032" 0.422+0.018"
ft Mo T o 7 2 HCT 116 20 0.502+0.023 0.351+0.018 0.515+0.02
HCT 116/5-FU 20 0.643+0.022 0.399+0.021% 0.605+0.024

T L2603 40 A HCT116/5-FU 5 HCT116 4 HuA V' P<0.01 5 7 750 200 i {0 31 9 77 5 T 24 1 355 L g 2 P<0.01

FGF2 s WD - 30
PFGFRL g - B B 120kDa
FGFR1 s s s S8 120 kDa
GAPDH “ 36 kDa

A B c D

0 AL20% JG 2 I 7 4 (HCT116 40 0 ) 5 B.20% JG 24 1fiL 3 41
(HCT116/5-FU 4 ifd ) 5 C.20% fit 4 115 35 75 4 (HCT116 2 ffl ) ; D.20%
R i 7 41 (HCT116/5-FU 411 i)
2 KRAMHK FGF2.p-FGFR1.FGFR1 & A KA B %k
Fig. 2 Electrophoretic of FGF2, p-FGFR1, FGFR1 proteins

expression of cells in each group

3.7 iR s 7 X 40 i b PI3K. p-Akt. Akt,
p-mTOR .mTOR .Bad & 1 £ kA0 i FGFR
Ji , HCT116/5-FU 4 il ' p-Akt.p-mTOR 1§ 55 ik ,
Bad & M & #£ 3k ; S 0 FGF2 & 41 8 A 5, 8
HCTI116 4 fifg i PI3K . Akt, mTOR ., Bad 1% % ik ,
p-Akt.p-mTOR 5 %35 , Ui W FGF2 fi i#f it 25 3= 48 &
i 3 1% b PI3K/AKt B #1538 B o il IRV o 7 T
TG, 5 R R EE TG 24 1l 21 HL A, 15% . 20% ¥k

x5

{82 BB 5 8 77 X 40 B P PI3K . p-Akt.Akt.p-mTOR.mTOR.Bad & 5 &%

24 Akt.Bad % ik 94, p-Akt.p-mTOR F 4, 20% ¥
FEAJE Y R W, 25 B g E L (P<0.05,
P<0.01) , £ 7 e 477 982 5 AT LA 6 T 24 48 g b Akt
KT A 5 0 o LT g O O T 2, RT BB i
& ¥ FGF2 # #] PI3K/Akt }z F Ui {5 5 i B% . W
&3.%5,

PIK | e o B 10100
P-Akt - —— _----‘4 60 kDa
Akt S S TP P S WS S - _—| 60 kDa
p-mTOR L"- ----'! 289 kDa
mTOR &6 we s 6 s =& = s = 289KkDa
s 0 o
GAPDH

- — e ——

A B C D E F G H I

T : A.FBS 2H ; B.10% fdt I 1 9 77 2H 5 C.15% fdt I 3 o O 4H.
D.20% filt 19 7 9 7 20 5 E.10% JG 24 1 75 41 5 F.15% JC 25 175 41 5 G.20%
TCZ 1ML 4 ; H.AZD4547 41 ; L.FGF2 41
3 KA P PI3K.p-Akt Akt.p-mTOR. mTOR . .Bad & B &
1% ik
Fig. 3 Electrophoretic expression of PI3K, p-Akt, Akt,p-mTOR,
mTOR, Bad proteins in each group

M (x+s,n=3)

Table 5 Effect of JPXA prescription on expression of PI3K, p-Akt, Akt,p-mTOR, mTOR, Bad proteins in each group (x+s,n=3)

2150 e iz PI3K p-Akt Akt p-mTOR mTOR Bad
FBS % 10% 0.332+0.020 0.897+0.040 0.310+0.017 0.623+0.014 0.229+0.016 0.219+0.015
I 3 9 T 2 10% 0.361=0.011% 0.473+0.013%%  0.333+0.005" 0.442+0.017>%%  0.260£0.010°%  0.559+0.024> 4%
15% 0.443+0.013%%% 0.441+0.013>*%% 0.415+£0.011>*%Y 0.413£0.019>*%  0.217£0.007"*%  1.122+0.029>* ¥
20% 0.495+0.024>%% 0.288+0.012*%% 0.478+0.012*%% 0.213£0.009>*°*  0.2660.010""¥ 1.537+0.024>* ¥
JC24 135 41 10% 0.388+0.017"%  0.460+0.011>°%  0.352+0.012">%  0.427+0.015>°%  0.269+0.007" % 0.218+0.015%%
15% 0.463+0.011>°% 0.588+0.013>%%  0.329+0.008" 0.456+0.012>%%  0.255+0.008"*  0.261+0.009'*
20% 0.467+0.018%%%  0.496+0.015>%%  0.329+0.009" 0.475+0.016>%%  0.278+0.012""%  0.445+0.018>%%
AZD454741 1 pmol-L" 0.368+0.009 0.317+0.012% 0.315+0.012 0.243+0.012? 0.303+0.012? 1.217+0.025%
FGF2 4 150 mg-L" 0.25120.010>  0.764+0.016>*  0.199£0.005>°  0.694+0.024" 0.178£0.010"  0.1540.006>°

3.8 filt LI R T % #R SRR AR R MR R R R AR Y
SO SL 2 bR A A2 T B, SRR i
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2H 1 B i O O B 0% RS T 24, 3 R A R K
WE4 FeMET,

\III\|H‘HII[IIII’HHIIIIHIIHHIII'IIIUHJI‘IIII{IH\’II!I]IIII’HI\]IIII'f iIJ I Jlll\ll‘l | w\\‘x\ll.\\r | mw\; |
12 13 14 15 16 17 13 |02021 qz

T A BB AL B il 199 9% 7 415 C.5-FU 415 D. {31 i
J7+5-FU 41 ;E.AZD4547 41 ; F.AZD4547+5-FU 41 (|&l 5[] )
B4 HAXGERRBEBENGER
Fig. 4 [Inhibitory effect of each group on transplanted tumors in

nude mice of colorectal cancer

3.9 {d G g J7 R I 25 5 48 98 P FGF2 . p-FGFR1 .
FGFR1.p-PI3K .PI3K .p-Akt. Akt . p-mTOR .mTOR .

R6 EEBHEAMNWABEEBERENHM (1=6)
Table 6 Effect of JPXA prescription on tumor mass (n=6)

1 /:'fji_, B G T
LRI 2H 1.833+0.250
A LT A 2L 15 1.300£0.141% 29.1
5-FUZH 0.02 1.550+0.187" 15.4
W )T +5-FU4L  1540.02  0.633+0.207>4°% 65.5
AZDA4547 41 0.0125  1.400+0.1417 23.6
AZD4547+5-FUZL  0.012 5+0.02 0.283+0.147>%¥ 84.6

5 R AL RV P<0.05, P P<0.01; 5 fd IR 3 E 7 4l 1
B¥YP<0.05, YP<0.01; 5 5-FU 4 [ &K P<0.05, “P<0.01; 5§
AZD4547 £H 158 7 P<0.05,% P<0.01(3 7-F% 9 [d])

5-FU 41 b %, fd 9 3 98 J7 BX & 5-FU 41 FGF2,
p-FGFR1 # 1 3R 35 1 3 P A (P<0.01) , 156 W £ I3 7
I 77 P00 i ik 24 988 14 P9 FGF2/FGFR1 {5 % &5 (% 8.
BIS). SRR (g M o6 7 41 . 5-FU 41 LR fe i
W9 7 K & 5-FU 4 p-PI3K . p-Akt.p-mTOR % [ %
35 B B AR (P<0.05,P<0.01) ; SHIRIZH  5-FU 4H L
B A 9T 9 7 BE A 5-FU 4 {9 3 9 )7 4 Bad 2R
12238 0 35 TH i (P<0.01) , 1t W ikt fE 314 98 7 90 71 it
2598 R N PI3K/AKt J N {5 5 8 B 15 5 K ik o fil
L3 e RS T 24, T A 58 A i 5 FGF2 #fi PI3K/

Bad #5 13RI 2 AU 2H {9V g 7 4 Akt XN IRESE . WK 9K 5,

x7 BRBREEBAFNMABEBEROEN (X+s,1=6)

Table 7 Effect of JPXA prescription on volume growth of transplanted tumor (x+s,n=6) mm’®

21 %) F /g kg D7 D14 D21 D28 D35

LAY 2] 119.90+24.43 225.92+43.21 369.32+79.36 624.67+79.80 967.52+130.35
I3 9 T 20 15 31.88+35.83” 88.40+57.09” 176.55+72.41% 299.30+116.03 499.22+118.88
5-FU 4 0.02 107.62£100.06  237.66+167.78 298.72+131.54 473.98+77.36> 719.08+103.12%%
et 9L 3 96 7 +5-FU 41 15+0.02 26.07+22.98” 69.15£46.60°°%  107.66+52.61>%7  161.92+49.47>36% 20232458 45246
AZD4547 44 0.0125 68.19+64.73 179.98+60.72% 250.86+114.81 384.13+130.87% 511.70£151.30>%

AZD4547+5-FU 4 0.012 5+0.02 34.21+29.81%

28.87+£24.30%3:58)

45.81+31.882%%%  45.60+26.6524%  63.04+34.34% 409

xS EEEEAXMEAL S FGF2.p-FGFR1.FGFR1 BB R IEM M (X+s,n=3)
Table 8 Effect of JPXA prescription on expression of FGF2,p-FGFR1,FGFRI1 proteins in tumor tissues (x+s,7=3)

21 51 Hl /g kg FGF2/GAPDH p-FGFR1/GAPDH FGFR1/GAPDH
HERLZH 0.829+0.027 0.679+0.03 0.945+0.012
Tt R I o 7 4 15 0.799+0.029 0.525+0.013 0.983+0.029
5-FU4 0.02 0.910+0.054° 0.698+0.017" 0.971+0.037
fde R I e 7 +5-FU 41 15+0.02 0.302+0.020%+6-%) 0.281+0.015%+6:% 0.997+0.052
AZD4547 44 0.0125 0.602+0.060>*® 0.511+0.015> 0.986+0.055
AZD4547+5-FU 4] 0.012 5+0.02 0.151+0.008>+6:%) 0.138+0.006>+5% 1.0020.027"
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R EEEEAXMEAL S p-PI3K. PI3K. . p-Akt . Akt.p-mTOR. mTOR .Bad E AR IEM M (x+s,n=3)
Table 9 Effect of JPXA prescription on expression of p-PI3K,PI3K, p-Akt,Akt,p-mTOR,mTOR, Bad proteins in tumor tissues (x+s,n=3)

- - 4 p-PI3K PI3K p-Akt Akt p-mTOR mTOR Bad
2119 i /g kg
/GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH /GAPDH
R 2 0.289+0.024 0.158+0.01  0.808+0.044 0.4310.040 0.32£0.020 0.192+0.010 0.309+0.049
NI 8 15 0.303+0.011 0.152+0.011 0.79+0.080 0.358+0.014" 0.328+0.019 0.189+0.031 1.025+0.048>
Vil
5-FU 21 0.02 0.309+0.033 0.153+0.005 0.731£0.026 0.438+0.032” 0.314+0.017 0.181£0.012  0.690+0.058>%
el N30 9o 15+0.02  0.202+0.018**% 0.149+0.007 0.354+0.042>*°  0.286+0.015>*% 0.224+0.031"*% 0.183£0.012 0.976+0.075>°*
J7+5-FU 41
AZD4547 4 0.0125  0.205+0.015>*% 0.148+0.024 0.386+0.021>*® 0.233+0.034>** 0.175+0.021>*® 0.187+0.032 0.507+0.021%*®

AZDA4547+ 0.012 5+0.02 0.202+0.029"*% 0.153+0.012 0.426+0.029>*® 0.20+0.015>*®  0.120+0.004**%7 0.172+0.010 0.937+0.033%:%®

5-FU4

FGF2 -- SN S e . 30kDa
pFGFR1 [y W I 5% % 120k
FGFRI (A > S . 20 0.

o -

Akt pe— - ﬂl--ﬁ 60 kDa

289 kDa

aror | - -

B - o
onrort [ . -
A

B C D E F
5 JEAMEEAZERRERIK

Fig. 5 Electrophoretic expression of tissue proteins in each group

p-mTOR

4 itit
S5 H g ol A BR e R IR S 2 — AR i A
B 4 BROR AT 40T BN L 2020 4 45 B A R LR
193.2 77, B6T-93.5 07, KR F M IE TR Y R ai )",
T ™ AL S S W Y S AR A R R Y
64% , FE MR S A AE R 12% ), 4 13 1)
EHpE B AR E R MR B LR
Sl B FIET M FE A W 2 kR —
SR I DA T X 0 AT, A2 3R 97 2 R S 4 Bl B i
7 9e B BRI T B, 5-FU 28 25 W) 2 45 11 7 o A
Bl A7 2590, ELI R b 1 B 45 1 1 0 40 i X 5-FU
S 2 AR L 2 — T R 45 M g I
PRIT R B R R 2 — 0T B TR 240K 5 S0 &
KBRS R B AR L TR AR T i 25 Pl —
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LS B 5 0 A 0 TR]
2 1 245 P AE AR PR AT o

PI3K & — Fi g 05 39 6, AT 98 19 40 it o9 £ 5 S
K, WY 22 Bl 4t 2k B L PI3KSs i IA O 2 AE VA T
WAk i 25 B I B R R . Akt S PI3K {5 5 3 %
0 R NV VA 7/ B IR R A & LB o e S i
P8 T A B R R T A AR . Akt B
it 3 1 & 1 FGF (L M B2 4B KB F (VEGF) J#f 4
A K F (NGF) i /M AT A= A2 4 7 (PDGF) (3%
A K K (EGF) fiLiR & R A K K (IGF) % £
Tl A= K R 735 100 . PISK/AK {5 5 3l 4 J2: b Jsg
KA R RS 2 1 4 LAE S E . AKAO AFHIE
B microRNA-34a fY 7 % 52 & vl 5] 2 A 45 W% 9%
DLD-1 4 s %F 5-FU % it 25 , 3 i 3% 0% PI3K/Akt {5
SO, A AE )N 12 3R 5 F) 48 h, LIN %2V HF
5% 5% 2 R 3 B B 40 R HCT-8/5F U 40 Jfd 114 4 5 , 412
HE A0 JE T, BT 25 B AT BE 2 58 o B ] PISKY
AKF 53l [ 1 T

FGF ZJ% t 234> FGF {55 2 WAL 1, AF o A7 5%
BIA 225y 40512 FGF 3 2o 30 0 R 47 2 4 i 9 12
2 BRI g A B Y 2R K OR R IR T2 A 22 0y G
PE24 FGF {5 5 38 B X 15 7 AU G A ) 2% &8 6
B W FL 3 W FGF &K% A 01 38 o 5 6 iR 2 A
FGFR I AN EM N4 & .25 2 M E 5 HE K.
FGF2, X BBk FGF(bFEGF) , J& FGF #8 5 J i it 75
B AT 53 fe 22 B9 W B . FGF2 S A= BRI B 45 14
A K A EE R R T 5 HZ M E
YER A3 22 0k 34k B IR 1k RS 5 3 8 1) 00
W PI3K/Akt 38 4 , 51 245 % YIAE OG> . w58 &
PLHCT116/5-FU 40 g ' FGF2 & 35 , FGF2 3l 1 i
% PI3K T Ui A9 Akt/mTOR Fl Akt/Bad {55 5 i % K fi¢
E 2 1 g 0 AR T 32

TR 25K G R TR RE L
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A B 5% %& Bl HCT116/5-FU 41 i ' FGF2.
p-FGFR1 ik W] 5 34 % , FGFR1 & 35 B AL, 240 ff 1%
F7 Wi FGF2 41 i 1 FGF2 mRNA 75 % ik , 5 80U
HCTI116 LA 3 22 5 U HCT116 46 A %
FGF2 B 412 (15 , 4 i A7 1% S 1 &, 38R 1 25 ik )
Kok, Ul W] FGF2 1Y e 38 5 25 & AR A DG . 44l
FGFR %Z 14 5 ,HCT116/5-FU 41l Jfs 77 3% % W] B T %,
i — 2 Ui FGF2 5T 25 40 5C . WS FGF2 5 41 &
M5, 0% 95 40 B b PI3K . Akt .mTOR ., Bad fI§ ¢
ik, p-Akt.p-mTOR & F ik ; 1 il FGFR )& , it 24 7 ¥
4 §fg T p-Akt, p-mTOR Ik % ik , Bad & 1 3R ik = &
55 Ul B FGF2 42 i it 24 3= %8 2 38 i 15 1k PI3K/Akt
T UFEAE S 45 T 9 T 24 0T AR R FGF2 A S
PI3K/Akt {553 fif & A= .

AR R 2 A I I DR S 8, LS R R IR A
S 45 T 9 0 R AR LR A TR X DA 5 KL 1k
PR OB E R T A A NS
I 35 0, DAER IE AR I, B ST AR L R
1 4 3% 1AL, AR S AT AR K H B RS 2, 42
T B AL, R AE P A A FE I, BORM e . 285 I IR
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