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ABSTRACT: OBJECTIVE To study the effects of polysaccharides of Cordyceps sinensis Mycelium (cordyceps
polysaccharide) on the function of T lymphocytes in tumor-bearing mice. METHODS Tumor-bearing mice were established
by inoculated with S180 cells. The tumor-bearing mice were randomly divided into the tumor bearing group (physiological
saline), lentinan group(l mg-kg™"), cordyceps polysaccharide groups in high, medium and low dose(200, 100, 50 mg-kg™"). After
celiac injection of cordyceps polysaccharide for 13 d (once a day), the number of T lymphocytes and its subgroups in peripheral
blood, Th1/Th2 cytokines and transformation rates of spleen T lymphocytes were detected; and the thymus index, the spleen
index and the inhibition rate of tumor were measured. RESULTS High and medium dose of cordyceps polysaccharide groups
had significantly reduced growth of S180 sarcoma, increased spleen weight and spleen coefficient of tumor-bearing mice,
increased the number of CD3" cells (total T lymphocytes), CD4 CD8" subgroup and CD4 CD8 /CD4 CD8" ratio in peripheral
blood, increased the level of TNF-a and IL-2 in Th1 lymphocytes, and significantly increased proliferation and transformation of
spleen T lymphocytes. CONCLUSION Cordyceps polysaccharide has antitumor activity in vivo, and the underlying
mechanism may relate to the regulation of the number and the immune function of T lymphocytes and its subgroup by cordyceps

polysaccharide.

KEY WORDS: Cordyceps sinensis Mycelium; cordyceps polysaccharide; T lymphocyte subgroup; S180 sarcoma
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", B B 1 me). JEVER ICR MR, 8, &
JRE(20+2)g, WWHINLE LIS, s
FAUES: 0016178, S180 ZHfukk, 180 fiE/KHU R Fk
(S180) FH#TVL AR B 22 R Bt 73 1 A= v B
1.2 5

RPMI1640 58435 78 (FF s LB AE MR K
JRA PR F]): fa A= M (BoH DU 2= AL TR AR
HIRAH]); MwBEDIA Anti-Mouse CD3-PerCP.
CD4-FITC 1 CDS8-PE. Lysing Buffer DL BD
Cytometric Bead Array(CBA)Mouse Thl/Th2
Cytokine Kit, J°4 BD Pharmingen /A & = il
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MEK-7222K 4= H 3} IfiL 40 i 73 B A (H A
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FeM (3 E NUAIR A #]); Biotek Synergy 2 % Ujfig
Mg b1 (35 E BD A #]); FACS Calibar 3 2040 f1 1%
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2.1 HEZHEE] &S SO S = E

A BT BT 22 ARy 8 A R R IR (80 C
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25 CT¥Ja, BRiBTuh/KIREL 3 Wk, &K 4 h,
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HHEH: £ PER+Sevage HEBREH 8 Ik, &
B THE>3500 Da KBNS EHEZHCREL
BE): SR FH T - R v 0 e e
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iR s N, R 02 mL, THMEE 2 ROH
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BRI, SRS 20 mL-kg™'s 1EH 4
HE R 7 9 5o L ZEL I s v O S R R AR R OK, 3%
BRe57513 do BB 13 RGZjJE 1 h, RIFEDUEEIML
0.3 mL F-F ¥ Q40 B AR I &0 J& ifi 1 & T bk EL 4H
fii(CD3 )1 CD4"CD8 . CD4 CD8 "Itk [ 4 ity V. 71
(1%, EDTA-Na PUEIML 0.4 mL W 5E I H #H
Eprst il 0.4 mL 14 13 A T4l Th1/Th2 2848
PR, A e SOMEME FI B0, TG SR T BB,
FRE JE H T ConA 75 5 /)N BRI B2 40 Bl 4 4b 52 56,
SR B R R AR AR A, TSR R R4
. TR EL .
2.5 AN T bk EL40 B S O FF I e

LA DO YL I (FACS) I E T bk B2 48
FA CD3. CD4 Al CD8 4y, H(Piktdl 100 pL
BT w25 A $T CD3-PerCP. CD4-FITC
A1 CD8-PE ¥y 1.25 uL, 4 ‘C#LE 30 min,
FE 10 5 BI04 g0 i 2 AR W (Lysing
Buffer)2mL, 4 C# G F 15 min, 4 C,
1500 r'min”" B> 5 min, 3% _EiEWR, HEH YA PBS
Be¥k 2 7k, 4°C, 1500 r'min”' B0 5 min, 3 ik
W, F 400 uL PBS 240, £5.
2.6 ConA 53/ BB 40 fu e ARG (MTT %)
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i, A S mL — kMRS AR RS EEEE, 200 H i
Wt uE, Wik, WIRCRAMER, G ®EH
RPMI-1640 5 4= 5 7% W 4 B 490 M % fZ N
5X10°mL~" 5B 4 8 FLINA 96 FLES IR
W, A4 100 uL: 4 FL70 100 pL ConA ¥ (&K JE
3 ugml™), B 4 fLIEAG, Hin 100 L
RPMI-1640 5848575, SARFR 200 uL, BT 37 C.
5% CO, B F-F 597 72 he BEFREERAT 4 h, 4L
BN 50 uL MTT(1 mg-mL™"), k%1554 h )5, %
BREEFR, FFFLIN 150 uL BRbE: S N, WRATVR AT,
ikt sh o . £E 490 nm AL E Y5 FEAE
(OD 1#). HJaHhn ConA FLIIIEEE BE A IR 2= A
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FH R 55 o s B 57 (G) V4 e 4 R ER) 1 b v
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O R i S AT R P AR 28 . B 10 pL-test™
FHRER B (A 1~AS) IR A (BT R 2R 3%), B —
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DA RE L AR HE S A SF U REAS, B2 50 uL, A
PE fMAF)(B)SO L, = NELE 2 h, H
300 pL Pk il (F)Peds, 20200 g, 5 min),
ANOIRERFE 2 FIEW BEE I 300 pL B4 R
(F)E 2 /ER, FACS Calibar 7 2\4H g AR M, FCAP
Array TM software 1473 1 K6 I 25
2.8 GuitEar

PLEERIEEHIEL X £5 Fon, A Microsoft
Excel #4740 1T %041, Al LLECRA #5056 .
3 4R
3.0 HFL S A B B R E

HEZ PRI N 6.75%, FEy-BRER%NE L
FEE RN 71.21%(CL T fhit). HEZHES KMy
JHE T 200~400 nm 3 K474, F 260, 280 nm
AETEM U I, - 200 nm K S A 50 Z AR g,
AR TP EE . ZIKEAZIR .
3.2 HUEZZRERTT S180 PR /N B MR AL K E

SRt AL LA, B 2 B R HUE 2 1 iy
R EANEEA R, ERAFRITFEE XL
(P<0.05); HUE L M rp ] AL 4R R T
B1>40%, LLHUE 2 200 mg kg™ 2H AR A W] T
IR 23k 56.2% 0 B2 % 771 5 2 0 47 980 /) B4
JRETCIH B . SR IE 1.
£ 1 RELZET SIS0 WE/NRME RN LR@®=10,
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Tab. 1
of S180 tumor-bearing mice(n=10, x £.s)

Comparison of tumor inhibition rate among groups

45 FE/mgke' RIAKFEE  REg  WRR%
IE G IR ZH - 32.9+1.8 - -
fuf 980 XoF L4 - 32.5+4.7 3.00+1.44 -
e Ei 1 30.0+4.6 1.7120.58% 43.0
R LA 50 31.0+4.2 2.74+0.89 8.6
100 32.443.7 1.65+0.71" 44.9
200 32.543.9 1.31£0.47% 56.2

FE: SRR AL, VP<0.05, VP<0.01.

Note: Compared with the tumor-bearing group, "P<0.05, ?P<0.01.

3.3 HELZHENIT S180 PRI/ 1 S 2% B 2
EIEH IR OB, far Je8 o) 8 2H 1 U 2 B

AT I N, AR HR HOE K (P<0.05), i i = &

TREIR AT PEAIC; SR AL LB, B2 pEd

e 71 B 2 RE R e R N BRI L, IR 4R O

BIER(P<0.01 BE P<0.05), {HX R 5 = K 5
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*2 BELEMT SIS0 WHENRAEETEERERK
B % 7 (n=10, X+t5)

Tab. 2 Effects of Cordyceps polysaccharide on the immune
organ weight and index of S180 tumor-bearing mice (n=10,
xxts)

g f}IJ%/1 IR R/ H%WE%&/ ik fit £E B/ H@E%%E%ﬁ(/
mg-kg" mg mg-g mg mg-g

B - 230443 6.99+£1.28  67+13  2.04+0.41
W Rl - 28491  8.59+1.90" 60+17  1.86+0.47
ETEZ i 2824107 8.03+4.17  51+14  1.73+0.54
iz 50 296+94  9.4242.15 42416  1.39+0.65
100 360£97 11.15£2.80” 70425  1.80+0.53

200 451+75% 13.87+1.71Y  45+20  1.37+0.62

E: SEHEMRALE, "P<0.05; SHBXM AL, PP<0.05,

Pp<0.01.
Note: Compared with the normal group, "P<0.05; compared with the
tumor-bearing group, 2P<0.05, ¥P<0.01.

3.4 HEZPEXT S180 PAIYR /N AN I 1 40
o R H A KI5

5 IR R LA, far 98 % B 4 /N BR 47D ] f
P 200 it % 3 2I e 0 R A A i B R
Fhi e SRt R L, o 2% ) 2 2 X
far 98 /05 R 40 iR S e B B se e, (H B3 TR s L
LY 31 ke S0 7 =N 11 e e w11 )
B3, 45 R ILE 3.

x3 HEZEXN SIS0 KB/ INRAERKIEN» KNP
" (n=10, X+s)

Tab. 3 Effects of Cordyceps polysaccharide on the leukocyte
and its subtypes of S180 tumor-bearing mice(n=10, x £s)

a5 f‘ﬂJ%/l El%ﬂwﬁl/ rh'r@gﬁgﬂilﬂ’@/ ‘J%Fjgﬁzﬁﬂ}q:@/ $&;éﬂiﬁiﬂ/
mg-kg” 10°-L” 10°L" 10°-L" 10°L°
IEFXAE - 5.3+0.9 1.3£0.60  3.9+0.49 0+0
MR HRA - 11.9+3.00  7.842.4"Y  3.9+1.5  0.14+0.07"
S EZ i 11.744.5  6.9+4.1 46+1.2  0.28+0.24
g 50 133439  6.142.9 6.9+2.1°  0.31+0.21%
100 128452  7.9+43  4.5+2.0  0.42+0.24%
200  12.3£29  6.6+2.5  53+1.3%  0.44+0.177
H: SIEFNEALLE, "P<0.01; S#EXEAKE, 2P<0.05,

IP<0.01.
Note: Compared with the normal group, "P<0.01; compared with the
tumor-bearing group, ¥'P<0.05, ¥P<0.01.

3.5 UL S180 AR /)N B A1 JE If T vk B2 41
i B JF A 5 T s )

5 IR R R LA, far 988 % A /) BRL A ] f
AT REAIARCD3 i) Lk, LK CD4'CDS”
2 Jfa STV 7 Eb 45 B P (P<0.01). CD4"CDS8 41l jifg
IV Eb 51 B S T (P<0.01), CD4"CD8/CD4 CD8”
EE A B N PR (P<0.01); S A Lh iy, His
ZpEE I EHANE I CD3 4. CD4'CDS8 4 i
TR ETF, CD4™CD8 ™4 i IV 7% bb 451 28 4k A< B
&, CD4'CD8/CD4CDS L1 LT, ZRHAAFS
R L(P<0.05). 45 %L 4.

F4  BFEZAEXT SIS0 WIB/N RAME M Tk B 40 f R 3
THHEHn=10, Xts5)

Tab. 4 Effects of Cordyceps polysaccharide on the number
of T lymphocyte and its subsets in peripheral blood of S180
tumor-bearing mice(n=10, X *s)

g &/ CD3"/ CD4'CD87/ CD4CDS8'/ CD4+_CD8'+/
mg kg™ % % % CD4CD8
IERXTEA - 59.9+79  48.8+6.5 9.8+23  5.2+1.0
WRIRTREAL - 50.3+14.9V 37.4+102" 12.9+62" 3.3+1.3V
FUELREH 1 479484  38.0+7.3 92+1.6  4.2+0.9
BEZHA 50 501162 38.14122  12.0454  3.7£1.6
100 51.4+154 404+122  11.0+4.13 4.0+1.4
200 68.6+12.5” 56.4+12.6° 122+1.8  4.8+1.4”

FE: HIEFALE, VP<0.01; SRRX RALLLE, P P<0.05, YP<0.01.
Note: Compared with the normal group, "P<0.01; compared with the
tumor-bearing group, 2P<0.05, ¥P<0.01.

B PN S180 FAIZIN BR 41 A R -1 I 5 il
5IEHE S A L, a8 oo B ZH /)N BRI
) Jiek 38 PR BB IR F- TNF-ocy & B 2 PR (P<0.01); 5
R AL L, RE 2. R E A/ R
& TNF-ofll IL-2 & EEE S, ZRrEAR
27 Y (P<0.01 BY P<0.05). 459 W% 5.

3.6

RS5 BEZYEXA S180 WIE /N B ANE fL 4 f B F 8 B (n=6, X t5)
Tab. 5 Effects of Cordyceps polysaccharide on the cytokines in peripheral blood of S180 tumor-bearing mice(n=6, x *s)
g ﬁU%{ 1 IL-2/7I IL-4/7I 1L-5/7I IFN—y{] TNF-oi/l
mg-kg pg'mL pg'mL pg'mL pg'mL pg'mL
IE 0 B - 23.0442.35 23.89+1.38 43.60+2.72 45.57+18.43 161.74+9.30
a7 98 5 HR 4L - 22.50+1.49 23.42+1.15 44.06+3.95 39.04+9.90 144.49+7.25"
EE eSS AN 1 23.17+1.99 23.95+1.49 45.07+3.80 37.2243.89 163.74+13.63%
HE LA 50 23.43+1.88 24.24+0.88 44.08+2.52 37.5143.07 154.76+14.18
100 24.44+1.03% 26.04+3.50 48.11+4.11 45.06+9.75 165.87+10.26%
200 24.99+1.69% 23.35+1.37 46.31+3.31 41.42+7.27 174.46+21.36%

T SIEWARE, YP<0.01; SR IRALLES PP<0.05, YP<0.01.
Note: Compared with the normal group, "P<0.01; compared with the tumor-bearing group, 2P<0.05, *P<0.01.
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3.7 HUELZ M S180 AR /)N BRUIE AT T bk E2 40 fifg
AL T RE I

HIEH X BAL LR, frfaxf AN RRMNE T
IOk EEL 24 i 3 B 5 7 BH R PR IR (P<0.05) s 5 far JR 0T AR
LR, MU L BT B 40 B ConA 5 S 7741
T Ik EL 40 B s 5 e A e ) B B AR R B
B (138 IR =, T N B R T
i 2 i (P<0.05).

FT6 mE LA SI180FE /N FUR AL B T 4 M 7E 4 1
R B (=10, X ts)

Tab. 6 Effects of cordyceps polysaccharide on the spleen
lymphocyte transformation rate of S180 tumor-bearing mice
(n=10, x*s)

7 &/ = [ AL ConA 4b#

41 mgkg!  OD oD i WERE
IEWATREA -~ 0.190£0.088  0.332+0.117 0.142+0.053
WHEAIEA  —  0.188+0.035  0.284+0.063 0.096+0.041"
EiS A 1 0.394+0.138% 0.592+0.139”  0.199+0.044%
hiELHA 50 0.456+0.0352 0.582+0.070”  0.125+0.055

100 0.460+0.129% 0.665+£0.150”  0.206+0.073%

200 0.491+0.115” 0.784+0.169”%  0.293+0.099>

TE: SIEEXTRALLE, DP<0.05: SR IRALLE, YP<0.01; 5
FHZ AL, PP<0.05,

Note: Compared with the normal group, YP<0.05; compared with the
tumor-bearing group, 2P<0.01; compared with the lentinan group,
9P<0.05.
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W T KPS R AR EVI KRR 4
15 ERIE DR N BRI, s R AR s,
T 8 AT PR AR K R B ) B 3 I S T RE, =
HWEHANFERE. Fik, MENA RN, KIE
PR S LB A 2 TR 92 24 0T 9 1) B
. 2R 3 RO T e Th g
AERMATER, MR B — i
R R

AR KK, REL WG S A Zihe
B AN B S180 PRI R AR, B4R e a8 /N R
JR T R AR R (R B R AR R —
FREEIRDN, LT PR AT A2 R 22 B R A1 30 1 iR 44
L 1) R U 0 70 R IR T, (Aol R P S A K
BT R, S LSRRG i e T g
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HHSRBRE M, AT 24085, T #Egl
LG AL B AR B, AT DS AL AR A0 i G 2 7K
R FERIN, RN B T Ik B 40 AR i 3 B e
JIBNE], X5 SCERIGE R LR T
MudasE e DB N —8. REZHEITLES T
N R A
PR SE R IEH R ThREIRE, AT &F4
PEANHLCRE AR 28 T bk B 40 i S 38 ) 2 ) P A T
UMESAH B A2y, VAPEAEE R R g, 2
BEREVE bR R PiE, AN B S48
X Gy 25 LR 4 M A 51 G, FoHh CD3TL
CD4'CD8 #il CD4CDS" & it f B /E U,
2 A [ b8 O 24 i ST A 190 0 5 0 1y e AR S I
ARG M S s Thie L. ARIGLE SRR,
R 22 R A R FR B R A0 R s T W 4
(CD3"). CD4 CD8 B L3 in, 2 H x4 Bh
YE T 20 ThRe B E R, SHBITE T AR nTae
G AR ) I R A L
FL7E 1986 4F, Mosmann 20 & FL/N R CD4"
YRS — DA —MERE, FI4A Thl Al Th2
) 2 DNIhEEAFE RIS AL, Thl 40 5 24 W
TNF-o. IFN-y fl IL-2 &, TNF-o i {E NN 5 F
BHEHF MR T, IFN-y 736 b B 4
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> T = ST * - > 2 N oh 25 2E =
ZEAM Fal AN, ZEER BEWA Y R b EsaE, 2 7300005 2. G T2z 5
A E S0, =M 730000)

WE: B ARLPHFRFGARBYSIEIAS KA T WHENHREFGH A, Ak SD RALM 2 44ddna,

FAz el BIEHRFARBR, MY AHFER LA, PAHATRAE VA 0.003 5 gkg™). H)a& EKEWE(AEA, £
52gkg). H)aHEFHARBRMSEA)Z. F. AKFIBH(AE 105, 5.2, 2.6 gkg™), KBFARA, FHI0R, KB
24 h B2, H410d WERKXA—RE, RRGRAEEEFEEE;, WEXRABERLE, FHEEHELORE
3% (motilin, MTL)A= 7 § b & (gastrin, GAS)K-F; WAL MELLLH A Cajal 1 /i 4m ffl(interstitial cells of Cajal, ICC)
EM), 4 LR E & #2444 B (myosin light chain kinase, MLCK). MLEh& @R EO4E. £R K5 KXAHE
BV REEREE. B BIEEAEH08 ) (P<0.05), 3 MTL Aedeid GAS 4 &HMEAK(P<0.01), % M-F & gt ig &
X, HERY, ICCEMYP TH MG, MLCK. ILah &G FIIREE 4 EW R TFHEP<0.01). %% 9K, SEAG. ¥HE
AR 3 Am(P<0.05, P<0.01), B RHALE A 4542, HALF3E % (P<0.05), H 24 h RF3A(P<0.05, P<0.01); F it
#I§HIG I, P MTL fefnif GAS 423 H 5 (P<0.05, P<0.01), 45 ICC @il &R %, “MrE,; 4H MLCK.

M5 % @ Fe LR & 4 F A LI (P<0.05, P<0.01). it SPEFEFFTERBRYATIERAE X R G MIEH) I ER
AA—Z s RAER, fERAE LS F 0 MTL = GAS B4 M -F 8 WK% 40 X & 8 4948 H *.
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