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Wz & b2, g, BRE 3% FFF°
L P =MABERE, T &R Jil 528445
2. 2ZNREE RERBEE SRR hPRBE G SIS, HAR 22N 730000

 E. BRY WA ZH (THPS) Y M LRBEE (CTX) & XN R /e i, FE LR, 3% B
BRI 90 R, BEALAY 10 ROMIEH AT RAL, Ha 80 KN RUIERD S180 S HE G BEML /> 24 farJ X M4 . CTX 41, THPS 1. 1.
K7 [400. 200, 100 mg/(kg-d)] 0% %5 CTX AU 8 4. 1E & ST H AL AT AL T AR K, HAKHS T
MNFIE THPS f& CTX V89T, WEMR AR L. 14 d JRARSE/ANER, SRR PR, Bk T E o & F& i (1 41 i
MR A Sl a8 s S aCan Rl CD3™ T 4R NK 411, &5 Saieon AR LG, vl & THPS B 240
/N S180 JR BT (P<<0.01) KARFRMGIN (P<<0.05), #2m NK 47K (P<0.05). 5 CTX 4iAfitk, THPS 5 CTX
GRJE, SR BINH CTX Frat A pses R % (P<<0.01); 1A FFIHEM THPS 55 CTX & A8 0% AR P
KRE (P<<0.05), JFAEH]SAMH CTX Fralft CD3™T 4R/ (P<<0.01) A1 NK 4l (P<<0.05) ¥&E N, &t P5&E (K THPS
AEANH] S180 AR, HAAFC CTX Ak An S BEmmiit/EH, HHUHIS 55 T 40 MR NK 4000 310 S RS K.
FHEA: AN /N CD3TT 40 NK 41l
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Antitumor effect of total hedysarum polybotrys saccharide on mice with S180
and its mechanism
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Abstract: Objective To investigate the antitumor effects of total hedysarum polybotrys saccharide (THPS) alone and THPS
combinated with cytoxan (CTX) on tumor-bearing mice and its mechanisms. Methods Ninety Kunming mice were divided into nine
groups randomly. Except for normal group, other eight groups inoculated with S180 tumor cells consisted of control, CTX, THPS of
high, moderate, and low doses, and THPS of high, moderate, and low doses combined with cytoxan groups. Normal and control groups
were treated with normal saline while others were treated with CTX, THPS, and THPS combination with CTX. Tumor sizes were
measured every other day. All mice were killed after treatment for 14 d. Tumor weight and inhibition rate were observed. CD3"T
lymphocyte and NK cells were counted through the flow cytometer. Blood routine was tested by blood cell count instrument. Results
Compared with the control group, the moderate dose of THPS showed significantly antitumor effect on S180 tumor weight (P<0.01)
and size (P<0.05) and markedly increased NK cell amount (P<0.05). Compared with the CTX group, all dose groups of THPS
combined with CTX obviously inhibited the decrease of white blood cell amount (P<0.01). Only the moderate dose of THPS combined
with CTX significantly reduced S180 tumor weight (P<0.05) and inhibited the decreases of CD3" T lymphocyte (P<0.01) and NK cell
(P<0.05) amounts caused by CTX. Conclusion The moderate dose of THPS showed significant antitumor effect in S180-bearing
mice and reduced immunosuppression and myelosuppression caused by CTX through improving immune response mediated by T cells
and NK cells.
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R RAANTH . RV R A IURUR]
K A T RS SR T S T g K igl L,
LI Z M (total hedysarum polybotrys saccharide,
THPS) /& ML 2 B A5 B A 20 o LART STk i
DR HETUMRIIR, B2 R, 45
FIANT, AUBASEECY) THPS iU 70405, AT
O3 1 TR ST OB, L R IR
(CTX) A il I AR S YRR far S180 J83 /1N kAT
PRI SER,  FEYRD BRI HTIR VR AL .

1 #8
1.1 TSRk

THIEH T~8 FEMIF/NE 90 H, MEMERST,
Wi 18~22 g, HI MRS SLR S e fit,
AR 14-005, S180 JR 1% H 1 [l = 2= Bl 22 B 25 4)
WAL .

1.2 75

HINEE =20, 2R 2E 2y 2 b 22 3
U, SKEE. WENT. B Sevag TAFREEA,
HRANIEIEETE 280 nm I JE A LI 1k
i EREE B 2T ST T B e, AR
Iy TR 19 000, S A BTRArE . HEERE .
FUBE K w20, L s 0.42 2 0.53 1 0.34 ¢
1.00. I FI I I AR BE ER KA 22 P R B, ot
JELRIEI BRI . CTX S (200 mg/Jfi, YLIME
IR A AR AR, 5 06101021),

1.3 RXFISEE

FITC-CD3" ¥4 (BioLegend), PE-i NK 41y
(Caltag A7) ); KX—21 IfiBkvHE{ (HA Sysmex
/3], Coulter EPICS—XL Wit 24 i (& [H Coulter
AF]), BP211D HLF43#r R (4 Storis A ]
2 FHE
2.1 FHHES5IEE

e HE LI RN L 90 H, MEMERF, B TIETE N
ET, AREEYOK, ENHRE, TR
BLor 10 JUMIE X IRAL, Fol42 80 Mk, M S180
SRR AR AR RIS S I CRL B L K, AR B ER
IR SR AT B 2.5X 107 AN/mL, 75/ A
HIRU T 4R8I 0.16 mL, i S180 SZAAJRiIAL,
RIGHR I, TR UmMENL 8 41, R Al
CTX 41, THPS k. . @=Ll & THPS K.
. EE A CTX 4.

22 RBHE
ip 4325, &N 7.5 ul/(kg-d), THPS Fl CTX

B PR FIE T AR K . TE 56 B2 A8
XoT R A R S AR B R 7K, CTX A BR R 4 CTX 20
mg/kg, AEH CTX HEFSHAEM LK, THPS K.
L R A AR VE ST THPS, 7184 %14 100200
400 mg/(kg-d), 5 CTX 14 FH AR AR R Bz
[ THPS #b, BB RS CTX 20 mg/kg. & 3 KK
Wi, AR S 2R, H2 14 d.
23 WRARESMRAZE

TR 5 P R U = RO £ 989 /) B
iR K AE (@) MIEEE (b)), % V=0.5Xab’
THE R AR o TS 4R 25505 15 RFRATE, FFRIR
BRI, EDTA-Na2 $ikE, Wl CD3'T 41fe. NK 4
JRLRI L R o 7 4 BRI X 40 A Coulter EPICS—
XL M ERTHH0A KX—21 3 R R 75 158 B 15 33k
1To FBRARRITR, THEMREE,

JUIJRE 26 = (980 6T 201 - 40968 I — YA T 4417 3409
)/ IR0 T A S 4R
24 FitFEAeE

i Lhx +5 £ox, ¥IRH SPSS 13.0 BAHATH
K= =00, dlib) i A Tukey ¥
3 #R
3.1 THPS %98/ R Bh ez noHN 2 1E A

THPS 7154106} /8 B S180 8 28 KA B Z 4kl
VERL, SPEJ300R 280k 27.81%, S5 mpRit BZH A b 2=
i (P<0.0D), N5 CTX & HA W ZK PR
EH, 5 CTX A= B3 (P<0.05), W% 1.
3.2 THPS % rf&/\ iR A R TR B 220

FERMR G 28 6 R mT i /N, LS R
IS TR HERS - 2H 1) s (R B KA ANl 28 6 K,
S 21 R AR AR AR LR 2k, 5 THPS
WA CTX AR R 5 AR 0 F AL AH L 22 57
W (P<0.05). % 8 X, THPS i 4ix] g
R R PRI B2, SR At P<
001, H5 CTX GHEAFEH, 5 CTX 44
EE 3 2l N IR AR (P<<0.05). 25 10, 12, 14
K, SEREAHRAM L, THPS thE 411 28
ANIREAARL (P<<0.01 8% 0.05), 5 CTX AHJGH
WA, HS CTX 4l R #E %5, 4R
* 2.
3.3 THPS 3778/ R SMNE ML CD3'T {RARAY SR

5 IEH AL, R Xt 4l CD3'T 40l i
TCH AR . SR AL, CTX fel & bF
fICATR /N CD3'T 4%k (P<<0.01), ifi THPS
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FREAMES CTX HHJE CD3'T 41 L] BAr
fk. 5 CTX 41tt%:, THPS H#&E S CTX & H )5,
HE 1 CD3 4l ie%L (P<<0.01), UiH] THPS
HHFE A IR CTX FTEt) CD3'T 41 kb, 45
W 1.

3.4 THPS 37/ R AMNE M NK £ A #9320

5 IE N AT LA, ApRion) BAL NK 40 i 209
WK (P<0.05). Hapmataltbis, CTX 4
A S PR AT 98 /1> B NKC 4l e 2 (P<<0.05), 1fi THPS
A e R NK 4% (P<<0.05). THPS
HRELS CTX G HE, 5 CTX 4Lk, fel] B
N NK 40 1% (P<<0.05), iR E 1,

1 THPS 3 S180 1A R4 KA E A K33 5MNE M CD3 "0 NK ZHARISIE (x+s,n=10)
Table 1 Antitumor effect of THPS on S180 in vivo and CD3" and NK cells in peripheral blood (x + s ,n=10)

41 9 #) E/(mgkg ™" iR /g IR 2/ % CD3" /% NK/%
IE R AL — — — 62.90+6.16 23.87+3.18
T I8N LA - 2.717 7+0.246 6 — 65.71+7.11 17.60+3.16°
CTX 4 20 1.102 44+0.393 0°* 59.14 55.8443.15°" 11.934+3.91™
THPS 41 100 2.2745+0.274 1 16.31 64.93 +4.15" 19.8444.43%
200 1.961 8+0.293 4°° 27.81 72.734+5.45"# 23.40+2.86""
400 2300 5+0.277 7 15.35 64.83 +5.52™ 21.47+3.52%
THPS+CTX 41 100+20 1.098 41+0.488 5°° 59.58 62.26%6.03 17.16+3.89"
200420 0.593 2+0.249 3°°# 79.28 70.22 +2.94" 18.23+4.11"
400+20 1.0889+0.412 1°° 59.93 61.29+5.60 16.37+5.16"
HIERWAIRALE: "P<0.05 "P<0.01; SHRMIALLLE: “P<0.05 “°P<0.01; 5 CTX 414k "P<0.05 "P<0.01; FER
*P<0.05 “P<0.01 vs control group; £p<0.05  “£P<0.01vs model group; “P<0.05  *P<0.01 vs CTX group; same as below
%2 THPS 3/ NRAMEARIEIEN (x+s,n=10)
Table 2 Effect of THPS on tumor size in tumor-bearing mice (x + s ,n=10)
4 5 I/ Jip3R AR/ mm®
(mgkg)  HeK P8R 510 K 12K 914 K
fi 86T R 4 - 70.1+6.54  423.6+573 653.9+127.5 1175.0+337.4 1783.04656.1
CTX 4 20 509+15.6  306.5+£38.6°"  447.1% 735" 686.91+404.4"° 816.4+469.1°°
THPS 41 100 6594229  347.4169.6 539.5+149.5 868.8+383.1 1587.0+576.1
200 6324169 32661635  4765+126.8"" 758.1+£259.4" 11654+271.3"
400 669+14.8  351.3%759 5458+ 50.4 873.7+275.0 12532+571.1
THPS+CTX 4 100420  523+149  278.6+49.1°"  369.9+ 683" 589.8+194.3"" 631.3+£279.2"*
200420  46.94202°  219.6+47.6°F 3454+ 85.2°° 4543+1304°" 465.1+103.9°
400420 49.5+146 24174552 378.8+130.8"" 544.9+197.8"" 592.5+222.9"

3.5 THPS M/ RINEMLIMAE. MOEH.
/R A0 B 4 A Y 20

EJIEH R RRAL LA, ARl B4/ R i e, i
AN =4 = N1 RAN TS 2 o AT =S [ S G e DS DA
Ebis, THPS S 4I2r g, merdze. /MR
RS I TE W] S50, CTX X sid /N ST 4i i . afin
CLAR VR /NG B S 5%, 1T i B S BRI 1 4 o
(P<<0.01). {H THPS &5fllfE&H CTX &, 5 CTX 41
FHEE, SR AR T, S5 R WK 3.
4 i1ig

FEGUMIR A b, T 4R R0 1 %

P S AT NKC A A 3 R AR S P e 8 e W o o
ZAEH. CD3 Pilsd R HEMBE A, AAE TP
A A T A0 b, SRS I A I s T 40 i
Hhr&s. NK A B3R 0iane, 154
GBS BRI 2, REE BRI MR L, xR
IR AR AN AR BB ] . CTX S22 RIRTT
MR L2 —, BAMBPIAE . AR KM
JEE A PR (R [T B, A0 RUATL A S 28 B REAT Y 86 34 1l L g
PR A D REER AL B A/ INORI A
Pisb o A0 I S 5 Tl i 2R LA MRS R A A e i R R
TR, ot S EH AR S “HELIR @ DUIR
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%3 THPS XEHE/NRINEMLIMAR. MOER. M/MRFIBMAMIENR (x+5,n=10)
Table 3 Effect of THPS on red blood cell, hemoglobin, platelet, and leukocyte in peripheral blood (x+s,n=10)

4 9 F H/(mgkg ) UMYX 10 LT MLEA L) MUK 10° LT A< 10° LT
T X AL — 8.15+1.33 147.5+13.7 684.3+£118.6 7.5242.34
Ao g ot FEZH — 7.2840.92 127.5£11.5 6669+ 75.5 8.73+2.08
CTX 41 20 8.01+0.75 143.1+14.2 576.3+106.1 3.62+1.07%"
THPS 4 100 7.8440.76 1312£13.4 681.7£117.9 9.18+£2.35"
200 7.78+1.12 133.4+17.6 693.2+110.9 9.67+2.20"
400 8.56+0.94 147.9+11.3 632.7+£113.8 9.84+2.79"
THPS+CTX £ 100+20 8.26+0.99 146.1+20.8 596.9+111.9 7.87+2.38%
200+20 7.50+£1.20 130.8+19.7 600.9+ 94.2 8.374+2.95"
400+20 7.38+0.73 127.2+11.5 621.3+141.3 8.734+2.89"

(1 2 B J DR O, T 4 LA P S s B i 7
TARALIT 290 P U S B IR A, 2 e
BT LA
ZRERNAE YIRS MU S D Re, B oL
EPUIMIREAER, WSRO TE T 40 M g i
SERE N P IR 70 T RMASS, IR e kT
T B S g% DI REAK B 2B BEF RS, X 2R AT
TR AU B 2 Ko il Bh 2 # sz
—o ARSI BRI, MR A0
JROR LRG3, B H ip 45T 20 mg CTX 14
d, ARBERE N B BT I /NBR IR D AR, XA g
L5 CTX Fl i S ] 26 . THPS J& 75560 34 1A i /)y
BRI IR =R 52, T AN B D I AR g
%3], ArrLaist— 2o, HiZmEF CTX fitid
B 0 B R B, T THPS &% 715406 CTX firid
T UM R B S PUE R . X UiH] THPS fig
s CTX T 3800 4 i B, 3 U4t The
0 M 1 ek = 1 3 BUR PR G RE ) T R, TR
THPS X 8 /1N Bl S180 I8 /5 F de ik, K FHEAI /N
FFE ) THPS WA il e, Ul B A ol ) i
25158 T AR Ay IS S B U A (10— A S o
Je A BB AL, XA RS 20 0 A i v T
b 5 A N 2 AR R A e R PEAE A G, A
THPS B 539 hnfar e /s i NK 4% 5 CTX A H
BEMA WA CTX FrEur CD3'T 41 Al NK 41 g i

Bk N S A AUBALSE RTHED), THPS 541
HITRE S B T 40 A NK 4h A3 1ke S 1k 5 R
RS G BN DA AN N A 25 CTX B8l ke
EL R g i TP D IR ENINE AN e AR SN
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