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SEE/D 2. R LR T AR M R (ORR) e RE(CD3.CD4* \.CD8 43 b ) BRFIET M K2k
[H 23K (FRGPD) AN BRSO . [£5 8] WMEZ4] ORR 2 52.2% , W HRA1 K 34.9% , 72 5 HA Gt 75 L (P<0.05) .
YGRIT)E , PIAL CD3 AT CD4* K S8R R T 5 (P<0.05) , CD8 /K- FAAK (P<0.05) 5 MLER2H B0 R B 1 T 5 R 4 (P<
0.05) . VAJT 5 M 41 FRGPI K S804 Y7 HT AR (P<0.05) , H WS4 R B 38 .38 (P<0.05) o Pearson 43 #7 %715 ,
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GABA-A ZZ /K B 2R (R 11 2(GABARAPL2) Fil
R AR F R 2 51 3(SLC2A3) B[R H AT & gk
ST AR I U $8 B0 (FRGPI) , B 29 IESEXT GC
BH W RPETIRE TS B A B i, T
I, ARG 0T T SIN B FOLFOX4 J5 %4057 A G
W1 GC 35 0 B O 4 BhA YT B9 3 T L, OF
R H X 5 9% T BE A 52 LA K FRGPT 5 8 1€ ok
BITRORI R . AW B THE 25607 GC £
HERRISTE S0
1 #EREHE
1.1 HBFER $EHE 2020 4F 1 H—2024 4F 12 A
S0 1] 75 3 w7 e R A B 1Y 223 e 1 GC AR
BHAERWEFENS G PAFRUELANT 1) 295 B 2 1
20 B RSB BE SR IE . 2)FR=18 %,
3) Jiegeg 5 ek — X e bk £ 435 — 37 b #4351 ( TNM 43
W) M-IV, BRI Z AR TETRIGIT . 4) B
W3 A S BEAEIEE FFIE. HE
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BB 4) PR ARG IIE . 5) XS 20 B
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2020-0006) .

DL WL fif 2% (ORR) 0 EZ A S 4545 , BREAEOF
7% 7% FOLFOX4 BE 4 SIN VAT HE ] GC /Y ORR 4
35%0°V, AR 15 0 FH B B 00K J5 T DL R & 50% . 1%
a=0.05 (XU ) , K B BE 1-8=0.80, IR I A 5%
FEA i Al B 07 R AT T A0, 45 R 2 /D R
102 5], 7% J& 10% BBt 7% 5 , fe 20 T 41>110 ]
AT A 223 ], A Gt AEOK . R
BEBLE 735, SR N G ST AR BEBERLIE 51, JF
T Ao 2 BN 07 B S0 4y B RO . B 5 A IR R
WP R O, T AT A BB e E D 2 A4
TBIT AT ML GE 2453 -
1.2 S8 RORIT T RHBENLA T RS B
O3 SR 111 fF AN BT 112 . X HR 2 32
FOLFOX4 bS5 77 %8 : RUb FIE0 (G & Hl 25 A PR A
[ 25 i 7 H20093127) 85 mg/m?, T 45 1 K & Ik ik
T, FFEE 120 min W FRES (V17516 3 I 245 A A
FR 2N 71, [H 24 v 5 H20000584 ) 200 mg/m?, T 4f 1~
2 KK, 2L 120 min; S—960 7R 5 0E (V4 Rg 1 25
JEe 0y A7 BR 28 71, [ 24 7 5 H50020128) 400 mg/m? i
ke, Bl S 600 mg/m? R 2L HIKIE A 22 h, T4 1~
2RFEM . ZI RIS LA . R, B A
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3 A ERIKTE ST 1 SINUF IS A I 25 G PR W
Z41EF- S20180016) , 7 HE 200 mg., WELAAE FRIATT
LA o B ORL (5 M DU 250 A BRA W
ZH1ET- 710980002) , TR FF/K AR 2 ¢/, B H 3 YK, 3 JE
LA I R e D 2 A IR YT .
1.3 WERRR 1) RIS YT &L AR S SR 7 ROk
PR, TR AR YT RS SEAT IR AL o o8 A G R
(CR) : 518 50T WL kb 50 4 2K O 4R =4 il 5 343
2% fif (PR) < i kL IR T BT 4 /) >30% 5 959 12 58
(SD) : i kb4 /N<30% B3 i1 <20% ; B 2 Ji& (PD) «
ANFE4 SDFRif, ORR=CR+PR. 2)fEhRE . (14
TSP ASIG YT T I S R A A TR Bk i 5 mLL, LA
3 000 r/min .0 10 min (B2 10 em) J5 20 B 1L
W, R A M A (32 E Beckman Coulter 24 7)) K
I T 7k L2 4 i S A L £ 45 CD3* CD4* Il CD8* 1 43
oo 3)BEEPERIA B RON  ARHE 25 M WA v DA 24
PIAH AN BRI A 435 30U MK ek | P 200 P92
IR BB I RERR T . 4)BRIE T BRI R IA iR
I7 R SN R R AT B BT A, TR B A )
2.5 em (1 H 52 56 A H A A O, SR T PCR Al
NOX4,MTCH1. GABARAPL2 Fil SLC2A3 Y mRNA
PR, I FRGPI=(NOX4x0.432)+(MTCH 1%
0.344)+(GABARAPL2x0.642)+(SLC2A3%0.577) o
1.4 SCA R i % 5t PCR (RT-qPCR) K ik SE T
A& R B mRNA % 38 K 5F R | Ambion
RiboPure it 7] £ ( 3& [# Life Technology 7~ F] ) )\ GC
22U IBCE RNA , JF 8 FH Nanodrop 43360 B 11
( 2% |8 Thermo Scientific 2% ) ) £ M RNA 4l , HL
250 ng RNA YRR, (] e DNA 1035 s i) & (5%
Life Technology /A Fl ) 7F Veriti £ 38 #E F L (3
Life Technology 2 W] ) [ #4718 5% 5% [ I, 45 B
¢DNA, FJ5 K SYBR Green Master Mix ( 35 [ Life
Technology /A ) ) #EAT 5L I %€ £ PCR 44 , [ i %A%
9:95 CHUEH: 10 min, 25 #1745 MEIR , B
FALFE 95 CAEE 15 s A1 60 CIB K/LEMH 1 min, L)
BN 1 (B—actin) ME NS HE B, X B AR Y
mRNA F KK BEATARHEAL , SR P 2724 7 ik AR
X ik o B 510 H 3E E GeneCopoeia /A ] &
BTSN 1,

1.5 Gt SR SPSS 26.0 FAFHEA 7 45085
Bro HEFRISIESRYER RS A5 6 IER 51 AL
it DA B A 1 22 (oes ) O3S, 2L 1) LU AR T ST A
A e K5, 4N IR YT ET S HURCR I BCXT ¢« R 56, 241
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x1 5955 PRI kL EE L R B i IR TR B R AR D M
Gl — el SEIRGLR (CEA)  HUR S T (AFP) K LA, 2253 08
NOX4 1314 : TCGAATGATGGGTCAG RN
2 [#17 19 : TGGTAGGTAGACTACCGTTTG gﬁﬁ?ﬁ’?‘ X (IZOS 53 : S .
MTCHI ERE I : CCAGTGCAAGGGTCCGAGTTT 22 RAEIiEds *’F‘ PIALiR ‘ﬁ Hi 7R i CD3”
JZ 14514 : TAATGCGTTATCAGACTGATGTC CD4*.CD8*H 73 e iR, 253 EGEI T L (P>0.05)
GABARAPL2  TE[514): GAATGGGCCAGCGAATCCACGATTA RIT A, T4l CD3* . CD4 | 43 He B 8838 97 1 T
JZ 1314 : GGAGTGGCAGTGTCTTAG (P<0.05),CD8" H 41 I B (P<0.05) . i#E—2P I #K
SLC2A3 M54 : GCCCGGTCGAACGCCTAACTAGE PR WAL CD3Y . CDA T 5 I B K2 CD8HREAR i i
8514 : CAGGTGCTTGATCTATGCGT T BRYL (P<0.05) ., W33,
B-actin E 514 : ACAACTAACTTCGCACTGCTTCATGT

J 5149 : CGTCAGAAGCCAGTTTTCCCACAG

[] L3R T PR 3R 5 22 3 (ANOV A ), 55 )75 T 745 L
BRI LSD A 56 s AT IS0 LLrb 2 8
V4532880, T AL EO (M (Q,s, Qq5) 1357, AL TR] F AL
KBRS . THECTORHEIECRTE 23 o [n (%) 132
7 A BRI R TR . AHOCHE 534K H Pearson
AADC 3T o JIT A G 6 349 kg U A 36, P<0.05 3R 22
SHAGIEE X

2 R
20 GBEFE PIALRE AL Llm PR AE - HE

FRMIE IR 20 WUEZH 5 X BRZAFE AR % M) B A
JRCEEFE R (BMI) e R/ g 7 B AR i

23 ORR WZ4] ORR K 52.2% , % HE4 K 34.9%,
W b2z R B Geit2 s X(P<0.05) . W3R 4.

24 GCUBEIET IR LE  PALIBIT T
GC AL FRGPLK V- L8, 22 7 RG22 L (P>
0.05) . 16J7 )5 , PiZH FRGPI K ¥ 8816 97 1l A%
(P<0.05) , HULEZH R i R T X BRAH VA 97 J FRGPL

PRE=

IR T B 2H (P<0.05) ., L35,
2.5 BEITIIFRCS gD RE BB T IR Rk e

F  ORIEE YT 54 B 1 I CD3* .CD4* .CD8* H
I3 HE X FRGPL LS, 2 S BA Giit2r i L(F=31.28 .
14.68.24.70.,96.13, P<0.001) . i — 4 L $2 R
CR 4175 CD3*FI CD4 A 47 L A L 1 CD8*H 41 Lt
1 FRGPI 21K (P<0.05) . VL 1.

Fx2 FWHBEEZRIERBLESHREZSELR
wnl s AEH BMI Bk [ s 2 1] (%) LT NN I ERREE] (%) NiNRERREZE 26
ZH ! 4
(xxs,%) (Ets,kg/mz) [Wﬂ(%)] EE ERN T (vts,em) @06 oMk &k K4k [M(QZS’QE)]

XPHEAL 112 61.87x11.64 21.42+3.20 86(76.8) 84(75.0) 9(8.0) 19(17.0) 4.02+1.98

9(8.0) 23(20.5) 66(59.0) 14(12.5) 2.00(0,33.00)

MZEAL 111 63.26+11.50 21.69+2.99 90(81.1) 76(68.5) 4(3.6) 31(27.9) 3.62+1.77 10(9.0) 24(21.6) 57(51.4) 20(18.0) 1.00(0,38.00)
Ve 0.894 0.634 0.618 5.199 1.547 1.787 1.579
P 0.372 0.527 0.432 0.074 0.123 0.618 0.114
s FREEANG] (%)) BAHREE(%)] AL (%)) SR B IERRM(Q,s, 0r5) s ng/mL]
B Bomtt Ty T3M4 NO N1 N2 N3 CEA AFP
XTHRZL 112 17(15.2)  95(84.8) 26(23.2) 86(76.8) 38(33.9) 21(18.8) 20(17.9) 33(29.5) 2.70(0.20,1670.00)  2.60(1.30, 90.30)
MZEAL 111 10( 9.0) 101(91.0) 37(33.3) 74(66.7) 45(40.5) 22(19.8) 27(24.3) 17(15.3) 2.70(0.20, 254.30)  3.00(0.80,1 572.40)
Ve 1.994 3.139 6.772 1.517 0.853
P 0.158 0.208 0.080 0.129 0.394
F3 WHBTAIERRINBEIEIRILE () %
4 ik = el — = i - - o -
bepRgili} BRI A TRITTHT RIT A IRYTTHT R IE
Xt HEZH 112 39.32+5.19 52.56+9.98* 24.46+6.52 34.09+6.38* 29.70+8.64 25.98+11.51%
pUE 22| 111 40.24+4.50 57.118.89% 23.42+6.46 39.17+6.10% 29.47+7.95 22.14+ 9.27%
' 1.418 3.595 1.187 6.075 0.207 2.741
P 0.158 <0.001 0.236 <0.001 0.837 0.007

S ARYLIAYT R L, #P<0.05 .

785



Fa58 57
202647 A

PNRE LN FRE LIPS 2

Journal of Tianjin University of Traditional Chinese Medicine

x4 WHEEORRLLE (%)

A BilEk CR PR SD PD ORR

XTHRZL 112 4(3.6) 35(31.3) 53(47.3) 20(17.8) 39(34.9)
WIZELL 111 10(9.0) 48(43.3) 43(38.7) 10( 9.0) 58(522)
X 8.978
P 0.030

K5 WMAEBITHIE GC AL FRGPI FRIAKFELLR (x5)

2051 1% I 1) 755 FRGPI
Xof e 4l 112 TRSTHT 6.20+1.19
RITIE 5.58+1.31%
WA 111 TRSTHT 5.96+1.54
BIT IR 4.56+1.02%
2 B] LU AL /P TRSTHT 1.327/0.186
BIT IR 6.497/<0.001

1 5ARGRYTETILEL, #P<0.05,

P <0.000 1
P <0.000 1
P <0.000 1
80 l—l

= 60 r-; 40

: 2
>~ 40+ 4,

5 C

20
0- 0-
CR PR SD PD CR PR SD PD
T P=0.024 1
P <0.000 1 P00
' P=0.0058 \
60 P=00055
~ 40
R | =
(-9

= Z)

2 =

8 20+ =

0—

CR PR SD PD CR PR SD PD
Blidiitig e I
1 ANEHEHTT A B R E T AE R FRGPI LE % (x+s)
2.6 I TEE S AL T AL AR IR B AH G M
Br Pearson #HICHE /3 Hr 4 R o, CD3* .CD4* A 43
L4391 5 FRGPL 7K - &2 11 A5 3¢ (7=-0.35, P<0.01) ,
1M CD8* [ 43 Lt 5 FRGPI K 5L 1E 41 5% (7=0.23, P<
0.01). WL 2,
2.7 BERIRNY  PHALECE IR R A
FW U R | 40 B | /N D L T RE
FERFRLGANE . Hof 0K | A i
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+ + + E
Ise) < 0 QO
a a a [~
S} &} O =
1.0
CD3*
0.5
CD4*
0.0
CD8*
-0.5
FRGP1 ~1.0

A *#P<0.01,
B2 ®EIhEESHIETEERZEH Pearson 1 X0

D /D RN B T RE 45 B R A R AR T R 4 (P<
0.05) , 17 I /N sk 2 A= 258 B E I & AR R E 3
ZRTGITE L (P>0.05), LE6,

*6 WMARESZAIRMLER (%)
AU G oMk AR /MR IR DIRESUE T RLEATE

M4 112 45(402)  48(42.9)  28(25.0)  31(27.7)  9(8.0)

MEH 111 30(27.0)  32(288)  23(20.7)  18(162)  7(6.3)
X 4320 4769 0.579 4272 0.250
P 0.038* 0.029 0.447 0.039* 0.617
T 5ARLLRYTHT L, #P<0.05,

3 itig

REFERFSY B 4 UESE FOLFOX4 J5 %23 GC Ay
P AT X, (L AR WD S, A0 8
TG RE NI, G 5 0 5 U0 Sintilimab
EL 2B IE S ] AMGE 4 GC B AR A7 4 R (A
R RCRASRA RO, FERFGE R, X HR4L ORR
34.9%, 1 WLEEZH ik 5] 52.2% , 327 16 Th B2 25 5 A
J7 T, BB X RE IR T ALY (1 st T BE A5 21 4
5, 35 LA W 5T 2 W BRI 0 R % 45 i i T GC
SR UPE N I ES Ve AR AT, Wi 53 1 FRGPI (1) 3]
Ak ik — 7 T HIEAELE] . SR T RE Ty I,
AT ELLH AT I CD3* 1 CD4* |- T}, CD8* R f%,
PEARHLAR N A G2 D REAS B ek % . CA IEdE R,
GIETIREVK 52 5 eI T RN B YA G, CD4* T
SEFIWTT R EE AR RO, AR BN, B 2
REMS AL TE Th AU Gy 2 W, 3958 CD4* 40 i 76 117,
XS AM A RAWI G o WFEdE—20 R e T
fit 5 FRGPI %) 4H ¢ , CD3* . CD4* 5 FRGPI & 71 4
X, CD8* 5 FRGPI £ 1EAH K, #E /R AT /K 481k
Al BB R T RE S 1 TR . BRAE T —Fh
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WAk B AN ik ARk R B A st T KL 5
Jieg e Ak B DA OG o AR SR A SR R B, AT
AN ] b 9 A0 A A S 5 G A R
S WFRE AR R IRYT S LS AL FRGPL T B iR
JEE TR, B S R dine ek 2 — o, 42
7N B R AURE T R 38 I R P B AT T A DG R R SRk ek

HRORA . EARERE MR, AR TS R alifby T

XTER AT AH A8 bm 5 i A7 BRI, i A 9 3 /s Bk B

PR J5 FRGPL T B4 50 fob 35, 156 W) % J 0k ] g

TEPE RS T i R A MR . Ik, A5

WS AN B RN S A= Z8 TR R, G HAE B0 K

| P20 ek 2 K B T e T T, B B

K] REAE— BRI BT 5 IR T A KB

Pk AIFFRERN], h 252280750 AT LI i 2 i

T3 1L L) RE , 22 A Ak 7 A S B s 41 ) 1200, 35X 55 A

FEMLEE B i B IR 2 11 20 R /DR T B AR

S, B FEAT SR A — i SR BR M, 25 184T)

IRTFT L2l KA TTMEPERE R i — 20 A

25 FITR PR A R R B REURAE FOLFOX 4+

Sintilimab & 77 B3 GC H 2 A P [ 34 8507E T, AN

A LI ORR, I REHGE %% D RE T FEAIR FRGPI /K

- R A FE RIE T . 456 PRSI AR G PE 7

Brédi 2R , FRGPI (22 46 55 5 40 i A 1) s HAY

— B IR R TR E T RS 5 R I Re ik A .

WFSE A B WURLAE 8 FOLFOX4+Sintilimab 75 % Y

B WG IT B AL T R, OF i — 20 RSB T -

G5 HAE AR FE AR H e 24 T AL B2 AL 1 5 ) A
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Clinical study of Astragalus granules regulating ferroptosis-related gene expression and immune function
in gastric cancer tissue
REN Yuxiu', LIU Shaopeng?, LIU Dandan®, YANG Ruixue*, FENG Zhanjiang®
(1. Department of Nutrition , Handan Central Hospital , Handan 056000, China ;2. First Department of General
Surgery, Handan Central Hospital , Handan 056000, China ;3. Department of Laboratory Medicine , Handan Seventh
Hospital , Handan 056005 , China ;4. Department of Traditional Chinese Medicine ,Handan Central Hospital ,Handan
056000, China; 5. Operating Room , East District , Handan Central Hospital , Handan 056008, China )

Abstract: [Objective] To investigate the adjuvant effects of Astragalus granules in patients with advanced gastric
cancer (GC) receiving the oxaliplatin + leucovorin + 5-fluorouracil regimen (FOLFOX4) combined with sintilimab
(SIN) , and to evaluate their impact on immune function and the ferroptosis-related gene prognostic index (FRGPI).
[Methods] A total of 223 patients with advanced GC admitted to our hospital between January 2020 and December
2024 were enrolled and randomly assigned to an observation group(n=111) or a control group(n=112) using a random
number table. The control group received the FOLFOX4 regimen plus SIN, while the observation group received
additional Astragalus granules on this basis. Each treatment cycle lasted 3 weeks, and all patients completed at least
2 cycles. Short-term efficacy [objective response rate (ORR)], immune function (percentages of CD3*, CD4*, and
CD8* T cells) , FRGPI levels, and adverse reactions were compared between the two groups. [Results] The ORR
was significantly higher in the observation group (52.2%) than in the control group (34.9%) (P<0.05). After
treatment, CD3* and CD4* levels increased and CD8* levels decreased in both groups (all P<0.05) , with greater
changes observed in the observation group (P<0.05). FRGPI levels were reduced in both groups after treatment (P<
0.05) , with a more pronounced decrease in the observation group (P<0.05). Pearson correlation analysis showed
that CD3* and CD4* were negatively correlated with FRGPI (P<0.01) , while CD8* was positively correlated with
FRGPI(P<0.01). The incidence of nausea/vomiting, leukopenia, and hepatic/renal impairment was lower in the
observation group than in the control group (P<0.05) , whereas the incidence of thrombocytopenia and hand foot
syndrome showed no significant differences between the two groups (P>0.05). [Conclusion] Astragalus granules
combined with FOLFOX4 and sintilimab significantly improved short-term efficacy in patients with advanced gastric
cancer, enhanced immune function, reduced FRGPI levels, and alleviated certain treatment-related toxicities. These
effects may be associated with the regulation of ferroptosis and improvement of the immune microenvironment,
providing clinical evidence for the use of Astragalus granules as an adjuvant to immunochemotherapy.

Keywords: Astragalus granules ; gastric cancer ; oxaliplatin ; leucovorin ; 5 -fluorouracil regimen ; sintilimab ;

ferroptosis ;immune function
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