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Effects of Gynostemma pentaphyllum polysaccharides on tumor growth inhibition
and immune regulation in MFC gastric cancer-bearing mice
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ABSTRACT: AIM To investigate effects of Gynostemma pentaphyllum polysaccharides ( GPPs) on tumor growth
inhibition and immune regulation in MFC gastric cancer-bearing mice. METHODS MFC gastric tumor-bearing
mice were modeled by inoculation of cultured MFC gastric cancer cells to the right armpit of BALB/¢ mice. And
then the mice were randomly divided into model group, cyclophosphamide group, high and low dose GPPs groups,
10 mice in each group. Once a day for a therapeutic period of 12 days, the cyclophosphamide group was intraperito-
neally injected cyclophosphamide (25 mg/kg), and GPPs groups were given intragastric administration of GPPs
(100, 50 mg/kg). Subsequently, the mice had their following items checked: tumor inhibition rate and organ in-
dex, NK cells killing activity, the proliferation ability of splenic lymphocytes and the phagocytic function of abdomi-
nal macrophages. Their levels of IFN-y, IL-2 and TNF-o were determined by ELISA, and their peripheral blood
lymphocyte subsets were measured by flow cytometry. RESULTS  Compared with the model group, each other
medically intervened group showed significantly reduced tumor mass ( P<0.05) ; the cyclophosphamide group dis-
played significantly reduced body mass (P<0.05), while the two GPPs groups revealed no significant difference
(P>0.05). The cyclophosphamide group was observed with significantly decreased spleen index, thymus index,
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NK cell killing activity, lymphocyte proliferation, macrophage phagocytic function, contents of IFN-y, IL-2 and
TNF-a, levels of CD4+ and CD8+ cells and CD4+/CD8+ ratio ( P<0.05), in contrast to the two GPPs groups’
significantly increased levels of these indicators (P<0.05). CONCLUSION As an immunomodulator, GPPs has

an inhibitory effect on tumor growth of MFC gastric cancer bearing mice.
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HGEME Y BEREE . FARUIBRLS 4
FRYBAR, mTHLEMRZ AP, ekET
ARG EAEDL S S BRFARS, B 324
JrPBAARRIEIRTT . TIRIT . IR, A
SEAIR] | IR N 245 KR BN B A5 BUA YT AL
AR WS R EEEA, B
ZPRYT BRI AR, e B g R I R IR
SR R A —E ROR D ARk,
g rh 25F rh R URA P B IS AL & W kA TR
g, MR BAMTSEE

2 W Wi Gynostemma  pentaphyllum ( Thunb.)
Makino g ZAE L B LR A, 25 B WU, XARH &
g5, EMZ . EHE, EHER APHRIE, BA
S5, GURETETE . R, BARESRET, i
& PRAPIFIE . BEIRURE . R IR R e A5 2 B
WHER D @ W Z B ( Gynostemma pentaphyllum
polysaccharides, GPPs) HZBHEFTH LI Z—,
HARPERTSE AR b THUm S, b, Bl .
B AR . O BE . G A T B o A O e
BFFERI™, SUBCE 2 R AR PR S180 1Y
A BAT I W AR, ELRENS AT B
BEIN A5 B RN, (X B 98 BG4 A R OR IR
1, ABFSE FZRITLRE 2 W% MFC ' i a7 97
NERUIIR AR A R B2 S e AR, s s 2
BRI M AR BERS AR
1 B
1.1 %4, 4 /PDEBEEANE (Mouse forestom-
ach carcinoma, MFC), W4T H&BE 76 240 ffd % .
BALB/c /N 40 | MERES 2, SPF 9%, 6~8 J&
B, PRBTE 20~22 g, W TAERUN DU SE R Sh ) A4
|, AEFEVFATIES SCXK (5T) 2014-0006,

1.2 X% ZROEZHE (FAHE>85.0%) (0%
gAY, HitS 20171027) 5 /NI . RPMI-
1640 5 72 W (35 Gibeo 2w, #5451 K
16010-159, Z-SD-0018-02) ; R 1 (35 E Am-
resco A H], b5 1299A77) 5 /INELIK EL 4140 15

KT (e R ER AR A A, it
520180214) ; FABEMEME (CTX) | PO IR 2 e
HO(MTT) (2 EH Sigma 2 A, #t 5 49K
75K1661, M2128); THiF -y (IFN-y) . FI4iHiN
-2 (IL-2) FMEIRSEH F-a (TNF-a) &F &
A & (rE Rt B E BRSBTS R
20180521, 20180306 #1 20180417 ) ; CD4+ ( FITC
Fric) #1CD8+ (PE bxid) #itk (3%H Biolegend
oA, S350 103001 1 104412)
1.3 ME  ARS5120 HF KF (3 [H Ohaus 2
Al); SW-CJ-FD ®# TIER (M EFENH);
3319 bR FR 48 (£ E Forma A F]); LD5-
2A BAL (At BEHELLHLT ) C-35AD-4 il
BHEE (HA Olympus AF]) ; MK353 BARAL (I%
>~ Thermolabsystems /A F] ) ; FACSCCan60-11 it = 4]
M (SEE BD AF])
2 FHik
2.1 A SaRLH RS 10% /N MLE 1)
RPMI-1640 5 IR AEH AA&1E (37 C . HANRE |
5% CO,) THidE MFC 5 ¥ 4 j 2 X0 B K00, A
A5 B K 1x107/mL, BALB/c /NRA M T
22 75% CBREEEE G, KEMEKI T, 280 0.2 mL
MFC ANAER, HESL MFC B far e/ BB RS
BEHL/NERBEHL - AT | AR BERG 2 L 2 i %
Wi R, 10 H/4, WRHEAZG, BEERTE
S/NEAR T, AR VE B A AR K R 2
WIS IR RE (25 me/ke), BIKWE M .
IR i 2 0 QWi 2 B (100, 50 mg/kg),
LR/d, 525812 d,
2.2 MHBEREBIHME KIREHZ 24 h )5,
oS/ UMEB AR BN, T AR
TR B A8y ME e B i, JEARE ., S
R= [ (BRI R - YUR ) /AR A
JEIE ] x100% , JEgSTEE = JE4s e (mg) /
E (g).
2.3 NK @& 4 Faeden B/ EEET
10 mLELAE T, A 5 mL Wk E 40 04> B0, 1
SHESIE FERRT T L 200 H K B0 R , 43 S 9Ok
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g, H RPMI-1640 iR 2T, WREWE N LRI IFN-y, 1L-2 1 TNF-a 7K,

2x10°/mL, BUM % % 1x10°/mL ) YAC-1 41 2 2.7 PR E i AR IRERE R A

(¥UZ0ME) 50 wL F 96 FLAMME s =M b, FmA
50 wL UM AR EL A0 M B (RO AL ), Oy iR
RO M FL NSO A0 AL, B RS R 72 he SRH
MTT ¥l 429 nm AbWEOGREE(H (OD), 155 NK 4
MR RE, NK 40 it = [1- (L5 4L
OD-H4lizi i fL OD) /$E4ffIfL OD] x100%

2.4 MEARE Mg AL AW & “2.37 TR
T il & /N BRI i, VR B 2x10°/mL,
WEHL 100 L I B 40 B T 96 FLAH 3% 55 Al
W, BRI 100 pe/mL Y JJEEH A 100 pl,
FLAA 3% 48 h, SR MTT #5450 nm 4k 0D,
2.5 MEEHmissgsietn /NS,
NS IE 2B R ER R vl (PBS) TEVE, W AEMEDE
W, BSOS, A DMEM 15 3% 584 5 v g
S 2x10°/mL, WEHL 150 pl B8 1 FvE 20 i 2 T
96 FLANMI G =M, WA 4 h, HER
W /NI AR RE LR, fIn ACKr i 3 S, ks
EFE 12 h, FHIA 3 mg/mL B PELLA TR 50 pl.,
RAIG, #ksekis% 4 h, F PBS 3k 3 &, A
150 wL A SRS, BEFRGI 540 nm &k 0D,

2.6 IFN-y, IL-2 # TNF-a KT AR ER$HBR
Por B /NN 200 wl, B 100 L 850 43 25 1
I RN U B RS, R IR

NERIE 200 wL, 783 NP 848 Th i A 100 wL
EDTA HUEEIMLWE, 537N AGE T CD4+F1 CD8+4L
i, RS TGS T CE 15 min, FEIN
100 pL £ 20 A 24 M, AR5 E 10 min; #b PBS
I mL, B0JEF LR, H 500 pL PBS SEVIE,
T A L0 AA A

2.8 %itFodr KA SPSS20. 0 FAUEATS 2
SR, BHRLL (xxs) #om, BERRFTZSIHT
ZA ] L, LSD-t K% TR L, DL P<
0.05 WERAGIHEX,

3 #R

3.1 S LA MFC B & 4798 ) KA R = B
BARE LR GERET, 4/ T W
25 (P>0.05), @gh)n, SRR, RN
W2 /N BT W R (P<0.05) , ML KkEZ
Wim, A EANRKERERE TR 2% (P>
0.05); SIABEBERCA i, Wi, KH
/NIRRT (P<0.05), SHAIZ
I, &5 B a /R EY I B EMR (P<
0.05), IBEMEA] KA M 2 hm . A4
IR K43 R 50. 40% . 35. 20% Fl 25.60% ; 53
WEMERE AL oA, i 2 him . AR A/ N E
IRy (P<0.05), W1,

F1 KREZEW MFC BEREMNRERERMBEERKBERLZM (X5, n=10)
Tab.1 Effects of GPPs on the body mass and tumor growth of MFC gastric cancer bearing mice (x+s, n=10)

Y B g

Al (k™) P STE () R e AR
REAIL] — 21.51%3.35 26.04+3. 21 1.25+0.24 —

AN TR 25 20.98+2. 13 21.32+4. 40° 0.62£0. 11° 50. 40
BB 2 v ) B2 100 21.17+2.28 25.26x4.77" 0.81+0. 09* 35.20
BBl 22 WA i A 50 20. 62+2. 82 26.73+3. 26" 0.93+0. 14® 25. 60

L SRR AT, 2 P<0. 05 ; SR ERBEAL AL HL#E L P<0. 05

3.2 RIS X MFC B & A7 ) R 35 2 Ao
FAREAR 2 Fm SRR L, FRBEIERZ AL/ B
T IUE 48 BOR B B4R B R IE (P<0.05) , Mk
W Z W | AR B 2 /)N BRI i RS e i s A5
B (P<0.05), S5ABEMIGA L, BRkiEZ
ey R 2 /) BRI i 5 e R KR 3
(P<0.05), W#E2,

3.3 LRI LA MFC B a8 s R JE T Ak tg
wem SRR AL, PRI/ B NK 20 AR
Pridite | bR A0 L R R ) A 1 2 A A D fig B
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F2 ZREZHE MFC BB/ RBEEEA AR
HHEM (x5, n=10)
Tab.2 Effects of GPPs on spleen index and thymus index

of MFC gastric cancer bearing mice (x+s, n=10)

a5 it/ ERRFEEL (mg-g™")
(mg-kg™!) JILFEE il
FER 2 — 6. 30+0. 87 2. 62+0. 39
BN e 25 5.21%0.72° 1.51+0.31°
REE LS FEE 100 9.15+1.26% 5.09£0. 73%
LI LRI RE 50 8.54=1. 04 4.47%0. 58"

T SRR LA, 2 P<0. 055 S ERBEBE R4 A, " P<0. 05
WAL (P<0.05), MM . IKHE4/h
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Bl NK 2R 05 D RE . I L2 20 0 84 i ) B e 2
HUAFREDIRERA AN (P<0.05) . SIAEBLIGAL L

R3 KREZHEW MFC BiERYE/NR NK @RaRGE %, W EMEMEEEE R ERMAMmERIIaE

B, g2 nie , RRR DL E = DhREI ik
# (P<0.05), W3,

0 (xxs, n=10)

Tab.3 Effects of GPPs on NK cell killing activity, lymphocyte proliferation and macrophage phagocytosis of MFC gastric

cancer bearing mice (x+s, n=10)

2051 Flf/(mg-kg™')  NK UM ARGi TG L% R RS 5 E T (OD) BRI A M DI RE (OD)
RETRIZ — 47.19+5. 34 0. 48=+0. 05 0.610. 08
Ru 20 25 38.26+4. 17° 0. 36+0. 04* 0. 40+0. 06*
L E 2 W A 100 69. 67+8. 28 0.77+0. 09* 0. 86+0. 12%
Bl 2 B 2 50 62.45+6. 13 0. 65+0. 08 0.79+0. 11%

1 SRR L, P<O0. 05 ; SR 4H e A2, P P<0. 05
3.4 LB S ¥ MFC B &7 98 ) R fn & IFN-y
IL-2 Fo TNF-a K-F 89 Fwm  SEEIA I, BBk
Pz 2 /)N BRI 3 TFN-y . IL-2 F1 TNF-o 7K B i f
filX (P<0.05), WML ZHE ., AR5 a4/ Bl

7 IFN-y, IL-2 Fl TNF-o 7K FEB] B3 (P <
0.05), SIABEBERCA L, LkiEZhe . IKH
wAH/NRIMTE FiR =#FKFI B3 (P<0.05),
W 4,

x4 EERESEX MFC BREEE/NR M IFN-y, IL-2 1 TNF-a K EHEME (x£s, n=10)
Tab.4 Effects of GPPs on serum IFN-y, IL-2 and TNF-« levels of MFC gastric cancer bearing mice (x+s, n=10)

20 5] FE/ (mg-kg™") IFN-v/ (pg-mL™") IL-2/(pg-mL™") TNF-o/ (pg-mL™")
FETRIZ — 12.39+1.57 79.35+9. 36 41.75+5. 21
TRu I 21 25 7.53+0. 84* 51. 816. 45° 27. 67+4. 25"
Bl 2o W ) i A 100 18. 412, 42% 113. 45+14. 09* 74.59+9. 84
KR R A 50 15.13£2. 08% 90. 64+11.51® 56.62+7.92%

T SR H AR, P<0. 055 SRR 41 HL g, P<0. 05
3.5 KBk S AEAT MFC B 4798 0 RO R fuitk &
mie LA on  SRIRIY] A, BRI A/ R
CD4+, CD8+ZH i /K F & CD4+/CD8+ H {8 B3 & [
it (P<0.05), ML HEeE. MR 4/ R

CD4+ ., CD8+4 B /K & CD4+/CD8+ L {E B & 1%
i (P<0.05), SIBEMERA i, &M is 2 h
e AR /N B B R R AR KR I B (P<
0.05), ks, K1,

x5 SRESHEI MFC BEEE/NRINE MK BTN (X5, n=10)
Tab.5 Effects of GPPs on the peripheral blood lymphocyte subsets of MFC gastric cancer bearing mice (x+s, n=10)

251 M/ (mg-kg™") CD4+/% CD8+/% CD4+/CD8+
FETRIZ — 22.57+3. 69 16.43+2. 14 1.37+0.22
Ru 21 25 15. 832, 52° 13. 18%1. 62° 1. 20+0. 16*
LIl W ) A 100 39. 44%5. 03 22.37£2. 48" 1.76+0. 24
KR R A 50 30. 10+4. 55% 19.58+2. 51 1. 5420. 25%

T SRR LLHE,* P<0. 055 5 BRI 4 L #2, " P<0. 05
4 it

NG T R AL 7/ I AN = RV K S €S
B, HAEHURR R RGERE, BA " E
M EMEIVER]; SIS 725, hel A
AIRERIE GRS AR g R, WHEk
Pl 5 2 B s 2o Ml v . AV 2 /) B o o 2 B
R A, L3R 2R 4 i O 50.40% . 35.20% Al
25.60% ; SRRV, FRWE I 2H /) B T
B AR, BB oMy | IR e 2/ B B i
Bl 225, RIREIREN], SUREZ A R
BR T M

PRI G RS 5B i kB bR | 3R

T T AR AN B ARG T R B2 8 VAR G, AE
JAWRSE . RS, AT REm g, s
THRERIBE AT B T B A 367 L R e 2 4
FANA e B A ER, EAURSZ 05
J5 KA PE RS BT, WA E . R
TR r; RN LA SR e S e S e e T R,
T RE NK 40, ke fE s dnig, ALk
20 0 G B VAR B oLy o AR B5ORT LI 4
REAR 4T 1) B W G 2 200 B 1 D BE IR L R 2 25 B 9 &
B SR F R, PR 2 /D BRI E
SR @S i GRS (A T a8 2 = (191
S/ R E ORI B HR B RN, AR g R
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Fig.1 Effects of GPPs on the peripheral blood lymphocyte subsets of MFC gastric

cancer bearing mice

PR, QIR Z E P LI AL 1k MFC ' i far 9 /)N
SUAEAR B 2540 I REIGR , YRR AR & e )
e, NK 42 ARSI 58— B, HAT 4N
M- AEM A, AHOBRMA SR, AT
TS TG AL B v B 2 R 405 o A Al o B 4 i A
P Ies Gy Oy Hh [RIRE R R AR, Ak L A i
KB RE T S PF A LR T M 8 S RE KO 1Y O B 4
Pt AN A P A AL L e
FRfity . W ERSE Y, AR R R A 2
JEAERLAA 1 G g2s Sy s vl T L A £ A i i
Jed AT M 1) 500 B, AT LA R R A A A ek g A
i SRR, EREEEERE 41/ BNK 41
ATIRE . kLA 5 R ) K W20 A W ) R
Y S ES e 22 =T 51 E AN ) N
MESATTIRE | b EL 40 6 34 G R ) B I W 200 B e s 1)
RERH R, RS RIS R QRIE 2R
PR 76 5 4R = MFC 15 i for 983 /D B 90 28 2 fig
AKX,

IFN-y i NK 200 fIisG A i) T 4uif =4, BAf
GBIV T  PUEE MBI E R, Rl DA 42
fmr CTL 40 . NK 4G K2 w5 40 A X A e i 25405 e
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