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[ Abstract] Objective: To investigate the inhibitory effect of Fuzheng Jiedu prescription (FZJDP)
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combined with 5-fluorouracil (5-Fu) against postoperative recurrence and metastasis in gastric cancer-bearing
mice and explore the possible mechanism based on changes in CD4" T cells, CD8" T cells, and regulatory T
(Treg) cells of tumor microenvironment, endoplasmic reticulum stress (ERS) and phosphatidylinositol-3-kinase
(PI3K)/protein kinase B ( Akt)/mammalian target of rapamycin (mTOR) pathway. Method: Forty 615 mice
were randomly divided into the model group, FZIDP (25 g-kg"') group, 5-Fu(25 mg-kg') group, and combined
(25 g-kg' FZJDP + 25 mg-kg' 5-Fu)group, with 10 mice in each group. Mouse forestomach carcinoma (MFC)
cells were implanted into the inner side of footpad of the left hind paw and the transplanted tumor was then
surgically excised to establish a postoperative recurrence model. Hematoxylin-eosin( HE ) staining was conducted
to observe the pathological changes in mice with gastric cancer recurrence and lung metastasis. The CD4"/CD8" T
cell ratio in recurrent tumor and the percentages of Treg cells [CD4", CD25", and forkhead box protein P3
(FOXP3) "

glucose-regulated protein( GRP78) , inositol-requiring enzyme 1 alpha (IREla) , activating transcription factor 6

cells] in spleen were detected by flow cytometry. The contents of ERS-related proteins [ 78-kDa

(ATF6) , and protein kinase R-like endoplasmic reticulum kinase(PERK) ] and the expression of related proteins
in the PI3K/Akt/mTOR signaling pathway were determined by Western blot and immunohistochemistry (IHC).
Result: Compared with the model group, the combined group significantly increased the recurrent inhibition
rate (P<0.05). The recurrent tumor weight was significantly decreased in each treatment group (P<0.05). The
number of lung metastases and metastasis rate declined in each treatment group, and the lowest values were
observed in the combined group, without any statistical significance. The CD4"/CD8" T cell ratios in the FZJDP
group and combined group were significantly elevated (P<0.05) , while the percentages of Treg cells were
reduced (P<0.05). However, 5-Fu resulted in a significant increase in Treg cell percentage (P<0.05). IHC
results showed that the protein expression levels of ATF6 (P<0.05,P<0.01), IREla(P<0.05),and Akt (P<0.01)
in each treatment group were significantly down-regulated as compared with those in the model group. As
revealed by Western blot, the GRP78 expression level in the 5-Fu group was lower than that in the model group
(P<0.05) , and the expression levels of PI3K, phosphorylated Akt (p-Akt) , and mTOR were significantly
FZJDP combined with 5-Fu

reduces postoperative recurrence and metastasis in tumor-bearing mice possibly by inhibiting PI3K/Akt/mTOR

decreased in the 5-Fu group and the combined group (P<0.05). Conclusion:

signaling pathway, diminishing ERS,and improving tumor immune microenvironment.
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Fuzheng Jiedu prescription; endoplasmic reticulum

tumor immune microenvironment
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Transcription Factor Buffer Set( 3¢ [E BioLegend 2~
A, 45 4 B S 100431, 100707, 368507, 100311,
101909,424401) ;8-WL8} 2 1 (B-actin, 13E5) fL L 78
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Table 1

gastric cancer (n=10)

(P<0.05). S5HERAL R 44 0097 R 5 5 % M T
CEPE ST S HES SO ESE

GRME (n=10)

Effect of Fuzheng Jiedu prescription combined with 5-Fu on inhibiting tumor recurrence of mice with recurrent or metastatic

28 5 fil/ g kg 5K )% SR M /% HRE (i+s)/g ORI TN /%
iR 77.13 = 1.05+0.06 -
R IE ff 2 7 25 41.12 46.61 0.30+0.13" 71.41
5-Fu 0.025 35.20 54.32 0.60+0.19"% 42.82
Jiig<y 25+0.025 29.41 61.80" 0.19£0.07">¥ 81.91

T SR AL LA U P<0.05 5 15 H 0F A 15 5 41 L 52 P<0.05 5 5 5-Fu 41 Hb 4% ' P<0.05 .

3.1.2 XA SRR R, A0 A
it 5t s 1T B AR, 7 A R B0 O e A1, 10K 5 20 il 2
B BB D RS R AR 0 22 5 g L
HE Y (0 45 5 R, 46080 20 A0 5 A% ok i A IR 34 A= | e
BitERZRING, KM AEBIEEREZ N

K2 KREMBEABRSSFuNBEERERNRMHEBHZE (=10

I~ 05, Bk 4L A% kb A i Ik 301 25, fii 98 74 200 i 45
D Tl 2 AR 3 A o PR AR R O 2H e A A AT LA 2R 4R
A0 ], i 445 440 0 75 AT o 5-Fu 4L fili 41 20 485 ¥ X3 WA
RAEIG AW, B A 27 4R 1 A, DR BEE 25
b, 5-Ful/DRUThRER 2. WK 2, - 1.

Table 2 Effect of Fuzheng Jiedu prescription combined with 5-Fu on lung metastasis of mice with recurrent or metastatic gastric cancer

(n=10)
il 5t B o A
4151 I/ g kg . " " MiFE RS MBUAS  HRER/%  FHRINEHIR/%
T 3 1 0 7 33 88.23 -
HRIE iR 1 7 25 9 1 0 0 11 58.01 66.67
5-Fu 0.025 7 2 1 0 14 65.42 57.58
B 25+0.025 8 1 0 0 10 43.50 69.70

A, BORALB. BRIEME A C. S-Fudl;D. WA 4l (E 2~517)

1 BRERBAREGS-FuMBEELZRWBINRHERRER
SHF M (HE, x200)

Fig. 1 Effect of Fuzheng Jiedu prescription combined with 5-Fu
on pathological morphology of lung metastasis of mice with

recurrent or metastatic gastric cancer (HE, x200)

3.2 XE KIS CD4/CDS T M W 4H 41 Treg
MR SZ e BESE A IR BN, &6 T A R 41 A
CD4'/CD8"T 4 Jid b ] 243 it AEC , #E I 5 AR J= 52 T A5 A4l
FEI O R i S N A SN VNN o (i 2 D e |
CD4"/CD8 T {i B & F+ &5 (P<0.05) , 5-Fu 20 £ J+ &
B A ZR TG FE L . SRAA LR, R IE
fif B 7 AL JHR A 2 P A 2 Treg 40 Y 5 i BH B REAIR
(P<0.05) , 5-Fu 20 I 40 1 Treg 40 il & & 0] W 7+ &
(P<0.05) , #E I 5 2020 Ak 77 28 W) 0% 35 1 A 1 3 8 fe
REMHIA G, W3,
3.3 XE KR A4 UPR A5G 2 H R 1k 952 W
THC %5 3 W7, B AL 40 i 9 20 20 UPR M OG5 1
PERK, ATF-6,IREla i [ £ ik & F&, 86X
WMWK, B RIR . SR A PERK 8 (£ ik
BIRTHBATFEAS HERLRIT¥EX. 5§
BRI ZH BT, &R T 4 ATF6 B 1 Rk B B T [
(P<0.05,P<0.01),IREla F ik B & T [% (P<0.05) .
. 79 .
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R3 BEBMBABRESWIBEELAHBINRELEAR
CD4'/CD8' T{E R FEA L Treg IR (X+s,n=10)

Table 3 Effect of Fuzheng Jiedu prescription combined with 5-Fu
on regulating CD4"/CD8" in recurrent tumor tissue and Treg cells
in spleen tissue of mice with recurrent or metastatic gastric cancer

(x+s,n=10)

4151 Fl /g kg Treg 4Nl & /%  CD4/CD8 T1H
ALY 0.60+0.10 0.39+0.09
R IE i BT 25 0.38+0.10" 0.77+0.08"
5-Fu 0.025 0.79+0.17" 0.43+0.06
B4 25+0.025 0.36+0.19" 0.98+0.08"

T SRR 4 LAV P<0.05,2P<0.01(F 4~7 R .

L% 4,18 2., Western blot 45 3 i /s, SR 45,
5-Fu 4l GRP78 £ ik W] i T [ (P<0.05) , B A4 LAg
LS LR LGB, WES, KE 3.

F4 REMBABRASFu BEEXREB /DR PERK, ATF6,
IREla BB REMFM (F+s5,7=3)

Table 4 Effect of Fuzheng Jiedu prescription combined with 5-Fu
on protein expression of PERK, ATF6, IREla of mice with

recurrent or metastatic gastric cancer (x+s,n=3)

205 flH/ g-kg' PERK ATF6 IREla
LAY 0.10£0.01  0.13+0.02 0.08+0.01
HRIE R EE 25 0.07+0.01  0.06+0.01>  0.06+0.05"
5-Fu 0.025  0.09+0.03  0.08+0.01"”  0.06+0.00"
B 254+0.025  0.08+0.02  0.04+0.01>  0.06+0.05"

£S5 BEMBABRSSFuMBBRELRER /MR GRPISEARIE
MM (x+£s,n=3)

Table 5 Effect of Fuzheng Jiedu prescription combined with 5-Fu
on protein expression of GRP78 of mice with recurrent or

metastatic gastric cancer (x+s,n=3)

3.4 & K R 41 40 PIBK/Akt/mTOR 38 % AH 3¢

HEHRIKWENE HCHR TR, SEBA L, %

ATF6

PERK |%inn b

IREla {

20 51 i/ g kg GRP78/B-actin
LA 2.26+0.06
Y (i 25 2.63+0.19
5-Fu 0.025 0.94+0.02"
I SEs 25+0.025 1.40+0.24

WG 4 Akt A I 3R B (P<0.01) ; 5-Fu 21 e Bk
4 20 mTOR 5 W] i F B (P<0.05) , £k 1F fi# 25 J7 20
BTG FE N, WFE6,E 4, Western blot 25
WoR, SRR R, 5-Fu 4 KBRS 41 PIBK, B R 1k
Akt(p-Akt) ,mTOR ik W] 2 TR (P<0.05) , £ IF il
BHHERLGITEE L, WERT K S,
4 itit

VLA Ok T R 2 1E B R YT IR Ses T
E 3007 9 WO AR BRAR R IS B i R R s BT
AR f AR HE K G R A A A O T SR
T —E M AR BARPLHIA R R AT
= FE IS AN 8 & A B AR AR AL R I R S, AT
BEBER”, MR E o2 L 2Rk, HRIEM
J5 FE WG K 22 48 10 8 s A A 15 8 R e
B S AR 2 A WA S AL TR 2T
PeE A A DL E A R IRE BRI B AR A B DU
By o 2 L N N A (1N 28

£id 2
A i

¥

i

3|
o
.

"

B2 HKIEMBABEE 5-Fult PERK,ATF6,IRElaE A RIXMFM (IHC,x200)
Fig. 2 Effect of Fuzheng Jiedu prescription combined with 5-Fu on protein expression of PERK,ATF6,IREla (IHC,*200)
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GRP-78 - 78 kDa

pacin W - - >

A B C D
B3 BEEXEBIRELZMEALGRPISEARIEREK
Fig. 3 Electrophoresis of GRP78 in recurrent cancer tissues of

mice with recurrent or metastatic gastric cancer

R6 KREMEAKASSFuBEEREB /D RMEHRA D Ake,
mTOR EBARIZMHM (Fts,n=3)

Table 6 Effect of Fuzheng Jiedu prescription combined with 5-Fu
on protein expression of Akt, mTOR of mice with recurrent or

metastatic gastric cancer (x+s,n=3)

4151 Ft/ g kg Akt mTOR
LT 0.52+0.12 0.10+0.01
RIE M T 25 0.16+0.012  0.10£0.02
5-Fu 0.025 0.14+£0.012  0.08+0.02"
s 25+0.025 0.24+0.022  0.06+0.01"
ZI [11] o

ERS X} [ B A= A7 e B 2 B i ik 3 3 A o B
Y M T A IS T R R B K B R Y

S /N BB RY J B « 4K GF % 7 7 BR A S-Fu B0 Ll
FH 245 16 301 ifogs & & DA e B8 T Y B A,
W4k IE fift 35 77 5 5-Fu B Ph AR g8 42 & ik
JERCR , ELAT LR fift B S-Fu X6 il 1E & 20 27 36 B Y
W5 . 38 3k Western blot & THC 43 ¥t & X I & 41
GRP78 45 1} ERS G 45 1 PERK ,IREla, ATF6
A AR BE B R B w8 Bk OF A 75 5 B A S-Fu B AIK
B ERERYS — @ BE s gl i ERS
AKX,

PI3K/Akt/mTOR {55 -3l i 76 [/ I8 41 i 1) A K
oy Ak WG GE S R b R PEE AR, W ERS FE T
Ui 388 s 2 —"18 L B & B ERS 1T LS PI3KY/
Akt 3 A2 0F 8 9 A0 2 BT R . A AT
S B ELAT IR R RLTE U AR R A 1 BUE
B AL ] LA 5 40 1 PI3K/Akt/mTOR {5 5 i #% 4101 1hi
B . PRI AR b A B 2 b 2 i o ke
TRAEPOE IR T OB R 2 2y o R 8 i PI3K/AKtfE 5
T A PR A R R R . AR S FRATT & LR GE
fiff T 7 WS 5-Fu g 8% A [5] A% B2 18 1238 R A OC 2R
1 PI3K, Akt, p-Akt & mTOR ik , H ML v] GE 54

AFPATE a ATr die
RN

Do
Aty
SRR g“\g
VRSN
3

B4 HEBSFEES-FuXBEELZEB/NRMEALF Ak, mTOR E QA RIEMFNE(IHC, x200)

Fig. 4 Effect of Fuzheng Jiedu prescription combined with 5-Fu on on protein expression of Akt, mTOR of mice with recurrent or

metastatic gastric cancer (IHC, x200)

KT FREMBEAKSSFuBRELEBR/NRMEHLA S PIK,
p-Akt, nTOR E AR IEM M (x+s,n=3)

Table 7 Effect of Fuzheng Jiedu prescription combined with 5-Fu
on protein expression of PI3K, p-Akt, mTOR of mice with

recurrent or metastatic gastric cancer (x+s,n=3)

2151 il f/ g-kg' PI3K/B-actin p-Akt/B-actin /Z_Zcotl;
s 0.83+0.16  2.43+0.16  0.41+0.09
TR IE iR B 7 25 0.73£0.09  2.82+0.18  0.48+0.02
5-Fu 0.025  0.33£0.04"  2.04+£0.08"  0.24+0.01"
E 25+0.025  0.61+0.12"  1.57+0.05”  0.14+0.01"

il ERS 7 5% .

B BE AN = TME 9 52 2L RRAE 96 20 i 5 g v
T2 1 1 B 5 A AR AR TR A R S s A o A DG
1M AE ERS & 1Y il 983 40 i 38 i ¥ #% ERS(TERS) 228
B B AN A By RE 2 2 i R A B W) 2 H R S B
B2V, TERS A& i MAHADEVAN 250208 fib
1785 5 40t 5 1F A0 T ERS R 25 (1% /0N U 99 40 it
LR IR, & L E WA M b Y GRP78 B B W B,
B T BT A X- & 45 G 81 1 (XBP1) i %, i
C/EBP [W] i 2 (H (CHOP) 3 [H 3 ik |, [R] i 43 2 £ 45
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Fig. 5 Electrophoresis of PI3K, p-Akt, mTOR in recurrent cancer

tissues of mice with recurrent or metastatic gastric cancer

4B A E -6 (1L-6) , IL-23, i J§ IR JE R F -a( TNF-
a),CD86, LIV 4l ifg 48 14 7R 1 -1(MIP-1) FUKE & iR 55
NI Z R R T, X R RN F25 T4
W53 Ak, fie Z A8 3 b g i g . 6 tDC b, ERS RS 3
% IRE1a/XBP1 {5 5 3 i, 512 A o fL 3R, B AIK tDC
BT JE B L RE 7 1 55 CDS8' T 41 it A% 103 P 3 4 i
ffE S, fE MDSC ', ERS il i 34 1% PERK/ATF4
5% L UH CHOP 3 H 2 3k, DA 410 461 T 48 Jifd 1 )
fig”' . fE 4 ERS By G 11 GRP78 4 2 i £ £ Fh
S v S8 Rk R, O BBk A Ry R i R W I A S
B g 1k i 2 1] Y S IR 4T o 3638 GRP78 1] LLS
S PEM T oW, A T M e kiR, B
LRI R W0 80 B E L 45 M i R g 1 R i e B
Oy D, Bk AR TN A e A A RO IE B B OR
GRP78 /& % # ERS HI TME 75 4k i G 4 15 o5 . BEAE
Y AIF 5 A 3k B GRP78 1Y & 3% 35 Al 5 3 PI3K/Akt/
mTOR , 22 345 1% Ak & H B (MAPK) {5 5 38 #% 1Y
Vs AR PR A AR Y B RS RR 2R L IR iR i
IR L 40 (TIL ) f& TME () — 4~ 5 22 41 JR 49, 0 H:
J2 T U0 U 40 7 g R R i ki v R 5 T AR
FH 9 P 40 = i E A b R IS s AR A5 < i e AR AE
24 CDA B T 40 AT LAk CD8 4 i 5 % T 40 it
) 4 5 A Ak B A 20 i R 7, CD8' T 40 i 2 2 1Y
B R G 928 R0 1 40 L, 38 H CD8'T 4 Jifd /=5 26 35 T
7~ B ERE ) R4S {H )& TIL H Treg 41 g v] LA
i 3 43 WA IR AF L IL-10, TGF-B % 0l N 7 v S 4t
i3 A58 IO 1 T 200 R ) R T, DT G A Ao 9 e g2E ik ik
LR 5 1 P Treg 40 7R 18 9 vh J2 WS AN R 1Y 48
B, BT DL R A R B R R R H RGO T
ERS 5 TIL Z [A] By BF 52870 o FEAS BIF 52 vl o 3 =X
LR S IRk TE % 35 5 BE5 5-Fu BB % T I TME rh
Treg {5, 34 51 CD4°/CD8' T B {f , i% 5 GRP78 #ik
R A A
. 82 .

g b TR, Kk OF i 7 7 Bk A 5-Fu fig 8% 910 6l
ERS, UPR Ml 5 # 11 & F i PI3K/Akt/mTOR i j#
F Ik, 008 M fo S RS R R T R 2
[E A6 S7 BT B9 B2 N, S By 1k b 52 R e R it T
BT SR RS WS o ROR AT Rk — 2D A S I W] op
2%} ERS,UPR & TME i+ Hi/EH .
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