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AE BR:RAH K S 4 (APS)xF2 % & (EPC )R X R a9 3 B AF ) | S J& o #6 B AR AR BEALEE -3- B (PI3K)/ %& & it Bs B(Akt)
1E5 BB YR, J5ik 2R 6 ¥ SPF 44 & SD K K 50 R, AL A AR A(M £0) IR 4620.(S 20) 3k K £ 431K & 4 (AP-
SL). # ¥ %4+ 758 (APSM) # ¥ $ 4257 S0 (APSH), 428 10 X, @i BHAARE & Ecal09 wmfesd 5= EPC A7, 5 54
¥ 3 mg/kg N4a4= 100,200,400 mg/kg 49 APS FF, M & &0 K ZM B AR iP5 2, PH 098 A2 K drh) & IR AT
# O HE 3 & MLEMBLL 2B A S, R AR MU M 5k A do CD3* .CD4' CD8'T #k & 4m fiL A%, Western blot i 52 & 4 ik 53 40 22
¥ PI3K #= Akt &G tgAastkik, GER. % FFHUS,S Afe & APS 41k RAV B AR I B R T B E ) F M 4(P<0.05);S A4
APSH 48 5 Ak A= Fo B 9% SR 2 48 2 % T APSM #= APSL 41 (P<<0.05);APSM 28 X R A & ik A Fe i 5 S 3 2 %) F APSL 41
(P<0.05); APSH.APSM #= APSL 48 44 3795 2 55 4 45.59%.32.35%F 17.65%, S 20K R 49 MR8 B i dg Y L E KT M 4
(P<0.05); % APS A X RGPS HAMEIEHIH B % 3 T S 22(P<0.05); APSH fm APSM 20 K RAIR 35 AR5 339 B H & T
M £8(P<<0.05)., % APS #1K & CD3".CD4" #= CD4/CD8" 3 2% & T S 414= M 41, CD8" 34 R FKT S 41f= M £1(P<<0.05);
APSH . APSM #= APSL 48 4] # % #8 bk 78 ¥ A %o it 3 £ 7 (P<0.05), S 28#4= & APS 21 PI3K/Akt 13 5 i@ %K & 69 4ast £ ik ¥ B
Z 4% F M 28(P<<0.05); APSH.APSM #F= APSL 282 8] % # 48 tb 77 39 A %3+ 3 £ 55 (P<<0.05) ., 518 : APS i@ it iA45 PI3K/Akt 13
53l By Am B E T JE H AE, R AF ST EPC 69 dp k4R B, A1 ls R 6 57 EPC 4248 T #7469 B3 Ae BRI .
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Influences of Astragalus Polysacharide on Anti-tumor Effect and Immune
Function of Esophageal Carcinoma Rats through PI3K/Akt Signal Pathway*
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ABSTRACT Objective: To investigate the influences of astragalus polysacharide(APS) on anti-tumor effect and immune function of
esophageal carcinoma(EPC) rats through phosphatidylinositol-3-kinase/protein kinase B (PI3K/Akt) signal pathway. Methods: 50 healthy
6-week-old SPF grade SD rats were randomly divided into model group (group M), cisplatin group (group S), APS low dosage group
(group APSL), APS middle dosage group (group APSM) and APS high dosage group (group APSH), with 10 rats in each group. EPC
model rats were established by transplantation of Ecal09 cells, and 3mg/kg cisplatin and 100, 200, 400 mg/kg APS were given to each
rat. Tumor volume and tumor mass were detected, tumor growth inhibition rate, thymus index and spleen index were calculated, histo-
morphology was observed by HE staining, CD3*, CD4*, CD8'T lymphocyte population were detected by flow cytometer, the relative
expressions of PI3K and Akt protein were detected by Western blot. Results: After intervention, tumor volume and tumor mass of group
S and group APS were all lower than group M (P<<0.05); the tumor volume and tumor mass of group S and group APSH were all lower
than group APSM and group APSL (P<<0.05); the tumor growth inhibition rate of each APS group were 45.59%, 32.35% and 17.65%.
The thymus index and spleen index of group S were lower than group M(P<<0.05); the thymus index and spleen index of each APS group
were all higher than group S (P<<0.05); while group APSH and APSM were higher than group M (P<<0.05). The CD3*, CD4" and
CD4'/CD8" of each APS group were higher than group S and group M, while the CD8" was lower (P<<0.05); group APSH, APSM and
APSL also had statistical differences (P<<0.05). The relative expressions of PI3K/Akt signal pathway protein of group S and each APS
group were lower than group M(P<<0.05); group APSH, APSM and APSL also had statistical differences(P<<0.05). Conclusion: APS
exerts inhibition effect on EPC via regulation of PI3K/Akt signal pathway and immune function, which can provide new thought and the-
oretical basis for clinical treatment of EPC.
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&% % (esophageal carcinoma, EPC ) S UL 04 14 1k 8 2% 4
JieR 22— , TE A BRI s 1) R e B HERR 7 LSBT
HESS 6 11, 3R ESh EPC By AL IX, o Ja 3% BB Mg sE T
M 4 P, EPC EMRBER R R AT ARG G
ALy7 A BRI IR 3697 EPC M R ELFB, SR THX ik
SPEONT 2 ARG 5 2 K%, VRS RO ™ 85 4 SR, S BUTRL
A, B BARTIE B2, B S 30 Ry T S s & 4
BRORIT T, W TRETTRONSE EPC B3 MBS 2 ¢
HEEO A EL S R A TE MR Uk AT SRR A i 2 h
FEIFE )2 N TR I 5 e SRR N B 2R
Jib9gd i AR BIIR YT 2 g iy T RO B A, AR
SR SRAE Y Hh T A RO TR 840 B B RIS R 34
Wz M B £k (astragalus polysacharide, APS ) &4 [
R F AR, A BUR BuwEE Bl B L
Ko B G 11 55 2 DAL b EE S HAE O LA O . B B
JEE PR R — S S ol Oy T B R A TR, RS
UESE, e DI REZR LB IR 2 A Nk R Y E Al —
P15 R G R T RE T o B A e e veg B ol T ) ek
%, ZIREARRERRILEE (receptor protein tyrosine kinase, RP-
TKs) K SEZ 5T MM TE o1k G2 AR S i A )
FONBRMEZARREZRED, ZEAREREQRE
RTK/Ras . VEGF/RTK . iig tok LM -3- {8 i (PI3K )/ & [ 184 it
B(Akt) & 1E NI 24 N5 S i@ B ™, SR B HTIC T APS
1697 EPC IR i g/, EL R B [ i AN B
I, AT A EE EPC R BURAL, A I 5 i) APS it
EPC R ERAMREARKAB DL . SR Dife S PI3K/Akt {5538 B 1Y)
SN, DA LR

I w57 E

1.1 ey

111 SEI8Zh#  EHL 6 JEIL SPF % fdtHE SD KERL 50 H, &
i 180200 g, HhHIRPEEEAshP O LR = AL, A RHIES
SYXK(75)2023-0023 , j™ % ¥ M 52 56 2 Wy 1Rl 35 00, 8 AL %
FAE AR S s Y 5, SEE T AR S N R g — R I B
AR, B AR EHOK

112 FEHRRRF N HE SR KRR 2 R
3 E] L B 250 mg, [E 251 Z0040086 5 AT 51 : VLIRS 4%
PNV AR A BRA F] L HiAE 2 mL:10 mg, 245 i H0040812; RP-
MI-1640 K5 5L i 4 1 .DMEM: 3 [ Gibco /A W] ; 1 4% 8%
Wi S2E Sigma 245 4%2 1 H A L 10%K 5 S RE T
Trizol & 7] RIPA 24 . FIGHE 2 RAEYHRGRAF
MTT BCA ifl&r: 3&E Abcam A F]; & RNA #2BULH &
RT-PCR 5 & : AU RKEERBARAF; APl Fl PI3K,
p-PI3K  Akt.p-Akt Z FEREPUAR : 3 Invitrogen /A ),

1.1.3 EEMEE MBFR48 AR S S B0 L RT-PCR Y : 3£
[ Thermo Scientific /3 &) ; #i5 TAE & : JLRTARERM R0 il
HRATE; AW RMG: BAREHERAR; 2R

Thermo Fisher /A 7] ; FzNANAEAYL : 32 [ BD 2wl ; AWV
TR R A A
1.2 £WHE
121 HHEEEREHARE SN HRETE—FE % 50 B
FRBEHL A AR A2 (M A1) AL (S 41) B R 2 MR a4l
(APSL), ¥ L4 (APSM), K ZHimilEaA
(APSH) #4010 H. i K RISZRE R T 55 LR an i B
W 0.5 mL 57 EPC AR, fRMR AR K 2 100 mm® B F7R
AR . S LK B T MG I e S U 7 59 3 mg/kg, 1 4K/
H, 24525 3 d; APSL APSM F1 APSH ZH K B3 5 25 T HE
100,200 71 400 mg/kg 1Y APS LEFRERKVAW, 1 I/ H ,iESE4
2y 14 d; M KBS TSR A BRERK IS, L IR/ B, Sk
14d,
122 MEEKBERRINEERE AL HERFULIES K
B, AR R RO a8 K A% (a) AN JE 42 (b)), 1158 il {4 AR
(mm?) : V = ab2/6 ; FRIUE AT i, P15 e A Akl 2 . 4188
Ro= (M R0 o b — A5 A 25 4 R S it )/ML 20 B Jg Joi i
100%.
1.2.3 MIBRISEUANRRIEEL  AbAEASE KR, HOCH: g Ji A AL A -
FRE, MRS BORIRHE 5, MalRAa 4L (mg/g)= fa i it
(mg)/ PR (g) ; R R (mg/g)= IR i (mg )/ (KT (g).
124 PBELRESNE IO MIRE AL, 4% T
B, CBER K A A, I /E D) R HE Jea, BB T
NEE s 21 8L FLAA B A
12,5 REIHEETH AL TUbIES LR, B LR
FooR M 4 mL, SR ALK CD3*,.CD4* ,CD8'T kL 41
iickican
1.2.6 Western blot fll & PI3K/Akt {5 S i# I & A R HEIT RiE
WA AR BRI A 0 BB, 503K 4 AR U B 1, B,
K, BHL A PUAREE W, LI GAPDH 5 N2, Image Lab
B ERAY BT 4% 4 PI3K Il Akt 25 11 (AR X 33k
1.3 Git=AH%

JH] SPSS 23.0 43#T. IHRFEAILL (at s)Fm, WECRH t
K5, 224 (8] LR Fl ANOVA J7 227047, LA P<0.05 3R 25 5+
e ES- 9

2 R

2.1 KR—fgiER

WARE, AAR BB MoK B35 82 M 4R S
b, N RED, BE TAR IO, BIG THE, KA 2R
S 4 APS K RIHE BRI RIHERE, MEa iKY iy
T TGS A AN AR G RAE R WY ; Sk
R AR BRI A BSET .
22 PMEAEKIERRIMEE

S A4 APS 2K BRI RE (R FR AN e T /1 i 35/ M
1(P<0.05);S 11 APSH 21 2 [a] iy A BURI e S i A EL TG
Giit 255 (P>0.05), A4 B3 /NT APSM 1 APSL 4]
(P<<0.05); APSM £H < BRUfre {4 FFUR b9 o 8 i 35 /N T+ APSL
ZH(P<<0.05), L% 1,



- 3034 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol23 NO.16 AUG.2023

1 SEAKXRMEGRRERIMEELE (1 5,0-10)

Table 1 Comparison of tumor volume, mass, and tumor suppression rate in each group of rats (xt s, n=10)

Tumor mass (g) The tumor suppressor rate was (%)

Groups Tumor volume (mm°)
Group M 1584.45+ 105.43
Group S 790.12+ 89.78*
Group APSH 801.23+ 93.34*
Group APSM 1022.56+ 99.88**
Group APSL 1218.78+ 110.44**
F 109.544
P <0.001

1.36% 0.23 -
0.71% 0.11* 47.79
0.74+ 0.15* 45.59
0.92+ 0.21* 3235
1.12+ 0.22% 17.65
20.667
<0.001

Note: *P<0.05 compared with M; “P<0.05 compared with S, the same below.

2.3 HRRIEELFNRRIEEL
S H AR MR B IE I B ER T M A (P<
0.05); £ APS 21 B fif i 48 B M P P B2 B2 T S A

(P<<0.05); APSH Fl APSM £H K it Ji 5 BOR 18048 Kty o 2%
BT M4 (P<0.05),1ii APSL 45 M 20 LGt 2¢ 2 7 (P>
0.05), L% 2,

* 2 SAXRBRBIIRIEHARIEHLR (4 5, n=10)

Table 2 Comparison of thymus index and spleen index in rats of each group (x* s, n=10)

Groups Thymus Index (mg/g) Spleen Index (mg/g)
Group M 1.85%+ 0.43 5.16% 1.51
Group S 1.22+ 0.48* 401+ 1.09*
Group APSH 223+ 0.33* 7.49% 1.15%
Group APSM 2.06% 0.18%** 6.12+ 1.22%
Group APSL 1.88+ 0.207 5.22+ 1.09*
F 12.284 11.230
P <0.001 <0.001

24 MIBALRESFENE

HE Je a7 WL, M 21K AP A i HER 0, 4l ks
RN, Wit 2 IRy SRk g it g A 5 M 414
Lt S A4 APS K MR A IEHEA BN N 17, diieZ
BRGS0 AT TS
2.5 BAKREBINBELLE

S 411 M 21 K B4 1l CD3* .CD4* .CD8" il CD4/CD8"
I 222 5 (P>0.05); 4 APS 41K Bl CD3*,CD4" Al
CD4Y/CDS8" ¥ 5 75 T S 201 M 41, 1fif CD8" £ i Z I T S 4
M4 (P<0.05); APSH APSM FI APSL 4 [A] i Wik L 7R
¥ Gt 225 (P<0.05), L3 3.

* 3 FAKRRIMNEMEZEMAMILER(x2 5,n=10)

Table 3 Comparison of immune cells in peripheral blood of each group (x% s, n=10)

Groups CD3(%) CD4(%) CD8(%) CD4/CD8"
Group M 27.15% 3.23 12.36+ 1.11 18.45+ 2.98 0.67+ 0.22
Group S 26.84+ 2.99 11.89+ 1.02 18.67+ 2.37 0.64+ 0.19
Group APSH 39.22+ 4.19%* 19.89+ 1.96** 11.38+ 1.73** 1.74% 0.39*%
Group APSM 3497+ 3.23% 17.12+ 1.72%* 14.89+ 2.02* 1.15+ 0.33*
Group APSL 31.66% 3.89*% 15.09+ 1.10% 16.17+ 2.12%** 0.93+ 0.27*

F 22.244 54.330 17.120 24.203

P <0.001 <0.001 <0.001 <0.001

2.6 PBK/Akt {5 S1@ B E B RIEXT Rk tb i

5 M A, S A1 APS 4H PI3K/Akt {5518 % 25 FH A%
X Fe R W E LML (P<0.05); 5 SAIAHIL, & APS 4

PI3K/Akt {5538 ¢ 35 1 AR SRk 5% (P<<0.05); APSH,

WJ% 40

APSM F1 APSL 21 2 [A] P AH HL IR AT GE 7 22 57 (P<<0.05),



DREYESSHE  biomed.cnjournals.com  Progress in Modern Biomedicine Vol23 NO.16 AUG.2023

- 3035 -

% 4 FAKR PBK/Akt {55 EHEEAQMHENRIZ LR 4+ 5,0=10)
Table 4 Comparison of relative expression of PI3K / Akt signaling pathway in rats (xt s, n=10)

Groups PI3K Akt
Group M 1.03+ 0.20 1.06% 0.11
Group S 0.45+ 0.17* 0.41% 0.09*
Group APSH 0.59+ 0.19** 0.57+ 0.11**
Group APSM 0.74+ 0.21** 0.72¢ 0.12%*
Group APSL 091+ 0.27* 0.89+ 0.19**
F 12.360 39.644
P <0.001 <0.001

3 ik

EPC il R b AR B s i A T G e, ELRAID1JE
BRI, ZHGRETISH T AL TR, UG 3022, R RIS
Wi TR T EPC SBRF TG £ E B SMEHRIEAR UK
IR IR FE T B, HAVE B E ARGk,
BT RIEZA RN, £ BN GBI 2 M IRYT , TR %
LB AETTTBE, BT EPC BRI AS B R N K i 24
P, MR B HE UG , i B B R

EPC fEH B2 )& " Wi liFs " Sk , SOVUARHT B mies Ay H 32
Ztle CETNZNCHE: " IESEN AW T, B2 g
M " RIS RE I, AN AR, Rl S, LA
%, BIAG R )2, BRZ UL, b 2l T
IERZ MM, thE i B TElR R E gLz, B AT
Y EL R IR LA Bl 0 1 1 v 2 R R B BRI SE . S
B SN TN L ey S B o S R g (A1) R SV N R
SR DURCRAF B, & A I AR R BRI T R >, oy R
PR B Pl S BB TR, PRI R, O R B S
Frh 2 RN 2, A AR 3R SR A L FEREHE M Z T
R HAAA APS P FE 7 I (astragalus flavonoids, AFS ) Fl 5 5
F39 (astragalus saponins, AST )45 Z RGP R 43, APS S Hrp 32
BRIy, AR 2 B2 5T 32 I, LR PR PR T
Bl U DL B R R G E ) SR 2RI AL, )z T I R
ZFPIRIIRTT Z T, ARTFFGE A T EPC KRR,
IR T AFFIE R APS 11, £5 R /R, EPC #ABI K [ 4 APS
THUE , e 20 MHEZ A M ZH B S SR INE JF , 253 24k /b | 3
HER TR s BEAh A APS 28 K FRUMR AAER A e o it 2 d 3
INT M, 78 APS Xt EPC BA W3 I /E 1, APSH
APSM Fil APSL 41 (IR 5253531 45.59% .32.35%A11 17.65%,
APS Xof Jirgg (4 i 4 FH S B R0 S A o R SR P G
FHM 2B T 10 HepG2 /MR, S5 R /R T RAFA IR 1
H AL T R S5 B Ki-67 B R -la 45 A
Fe AR RIS Y o X S B MR A i U, APS
XF Lewis it EAG B (AW HIVE T, APS & . v ARG & %t
Lewis s /N BR300 2243331k 45.00% .38. 64% .30.
00% , HAWIREAE ] 250 AR

R BFIRER A, S8 T B R BE T AR A AT Z S —

TiUE R B, T B Y S D RE i B VA R R 1Y
KN, Chra SF2HRIEFR, Mg 09 & A R R I 2t 2 5 0
PERERHYINIRZR , HARA 5 (natural killer, NK)ZHHFT T 48
O SV A LA P 9o G 8 o o it e v R B IR T VR
Wu S5EPIFE H22 JHHE 5 R0 A% A/ U R A 9T 7S , APS
XTI R B A Ao e AN 2 T 5 1, APS ATSE S el N
B e i R LR 4, 2 150 L W A B A W T, A SR
B R AU TG CD3" 2 T A A AR R, FTSCB T 24
MLFY S CDA'T A AR SR E i vhAx, AT B bk L 4
FEAE BRI 2545 R 40 ; CDST 40 i 32324 A g d skl e F
Xof 24 B 92 AT 7 8 2 s CD4/CD8 Al Jsz B AILAA 4 73 T e Ak
AP, BRREE BRI S BUR A B AL S 2 D RE M T B AR,
AHIFGE R IR, 45 APS ZH R BT R s ORI R B0 W55 T S
41, APSH FlI APSM 20 K Fl i i 5 5O R s B 2 T M
415 IEAMS APS 4K ESMAE I CD3* CD4* il CD4/CD8" 3 i}
FEET SHMMA, 1i COS" ¥ HEMT SHAMMA, #R
APS 1] i 3458 EPC KRR A TIfe , i A= Hi g 1 H
WA, ANIFGA i APS 20 2 [B) 41 i S i 4 L i) & B IR S
e 5 PR APS X DI RE A IR T 5 R S AR
BEAEAF R 215R 0 PIBK/AKt {5530 B2 R 9 4 i A= 4 31
Ak AR AN E 2R A ) B B Sl I — |, HnT s g
I & A R o PIBK/AKE {5538 B 76 AL AT 2F VEGF A 4s 4=
IER -1 SN B TRV R S0, (i PN R A A 5, 3R s AR
LA ek bR - [8] i %% fk(epithelial-mesenchymal transition,
EMT )>keh 7z 5 S A0 Re i, 17 EMT 2 igs 4e i 554 %
FIDCHEIA T 5 ILAh, PIBK/AKt {5 53R B v] bR T4 8 2 A
fiff (matrix metalloproteinase, MMP) [/ % 3K T /72 325 4t Jfd 18] 5
E-Cad I REAR , 2 5% SR Slug F1 Snail 13RIKA/KF-, WM
i E-cad £ [ FIA FEARMIG Y, 457 51 APS Tl EPC
R R RS , I PIBK/AK {553 B 2R [ AR X Rk 248 M A
WEHEFEK, $2R APS Al R PI3K/AK {55 18 ok 52 3
EPC il /P AN G2 835 1 5 1k 41, APSH L APSM #il APSL
20 2 ] PI3K/Akt {5538 B 2R (AR X RIBIVE Geit2e 2 5,
P27~ APS % PI3K/AKt {5553 I 1 I Fs A F S S AR v . g%
ANEFET PRI, S5 20 s A K B BB Pl Ve
5B e ) VR FARLL , LR ) 3G, Sk e g 40 o 32
WAHRIE A, RIS R 2 40 p-PI3K Fl p-Akt 5 AR BN
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WERRAR, PSR XAt/ T B 5 PIBK/Akt {5

TR OC, T RAEPHGE , 2R B A T 2 A B P

g A, HC AT iR 1 F R PISKV/AKt 55508 5% , 400 7 240 i 14

AN EMT, D75 s 40 F W An g T imise BLaY o
25 BTk AWFSE R, APS Wil 45 PI3K/Akt {5 518

HEANEIE S DI RE , 4N EPC A RIVERT, MR IRIRYT EPC

PR TR A U A ES A . (EABISE 1 A7 —RE AN 2, AR X

SRR B B TS, JE ST E— P B TRAR R
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