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seizures produce necrotic, apoptotic, neurons with internu- [9] Sermadiras D M, Joly B R. Global ischemia can cause DNA
cleosomal DNA cleavage: implications for programmed cell fragmentation inducative of apoptosis in rat brain [J]. Br J
death mechanisms [J]. Neuroscience, 2000, 98 41-53. Dermatol, 1997, 137. 883-889.

[8] Kuang ZS, Xie Y H, LiL, et al. Protective effect of the ex- [10] Oltvai ZN, Milliman C L, Kovsmeyer S J. Bcl-2 hete-
tract of Acrous tatarinowii Schott on neuronal apoptosis in- rodimerizes in vivo with a conseved homolog, Bax, that ac-
duced by cerebral ischemia-reperfusion [J]. Guangdong Med celerates programmed cell death [J1. Cell, 1993, 74: 609-
J J REZ), 2002, 23(5): 459-460. 619.
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# E.BM BERE Hohenbuehelia serotina Z¥EXT BB (CTX) 497 Ho B/ NR M EENHBER. 7
F ORISR NBREEREER N BRI RBTES ip BB LWIRRY 20.40.80 mg/kg, R 10
d, WEFB/NRAEGERFALTEY CTX WEBMERAUREZESEX CTX NBEFMHRER  RRBUE
EBEXENKCABBLRIL-2 KPEEREREIENER., £F P ANEBEEESHAENHMEAK EK
HRARMEFROER. 5 CTX AT RENRER  RBMEE (P<0.05.0. 01 REFAE/NRAEFRE, &
BE.AETEARERERE. S5 CTX MM BARENERBELER (P<0.05.0.01):; LRERERHABE LR
5 CTX A EH RIFMBE A MER, TR/ RIESRE T, BE MR IL-2 MKE (P<0.05.0.01),
g HESWEENEY R R REVURN A5, 88 CTX MHEER, AR CTX MEHE.
X@R -BELWH; FRBE: BE, HBX

438 . R286. 91 X kARIRES A KBRS 0253 - 2670(2006)08 - 1199 - 04

Decreasing toxicity and synergistic effects of Hohenbuehelia serotina polysaccharide extracts
to tumor-bearing mice treated by cytoxan

MA Yan', ZHANG Rui', YU Xiao-feng?, QU Shao-chun?, XU Hua-li?, SUI Da-yuan®
(1. Department of Biochemistry and Molecular Biology, School of Basic Medical Science, Jilin University, Changchun
130021, China; 2. Department of Pharmacology, School of Pharmacy, Jilin University, Changchun 130021, China)
Abstract: Objective To study the toxicity-decreasing and synergistic effect of Hohenbuehelia serotina
polysaccharides on H,, mice treated by cytoxan (CTX). Methods The tumor-bearing mice models with
Hepatoma-22 were established and divided into three groups. H. serotina polysaccharides extracts were ad-
ministered with dosages of 20, 40, and 80 mg/(kg * d) through ip for 10 d, respectively to observe their
life prolongable rates, the side and toxic reactions of CTX, lymphocyte transformations, and IL-2 levels.
Results The group treated with large and medium dosages showed H. serotina polysaccharides could in-
hibit the tumor development with increasing the survival rate, have good synergism and attenuation of tox-
icity with CTX, enhance the inhibition on growth of Hepatoma (P<(0.05, 0.01), increase the weight,
WBC count, and immune system index of tumor-bearing mice (P<C0.05, 0.01), stimulate the immune
system, and improve lymphocyte transformation and IL-2 levels (P<C0. 05, 0.01). Conclusion As bio-
logical response modifier, H. serotina polysaccharides can increase the activity of body immunity, improve
the anti-tumor effects of CTX, and attenuate the toxicity of CTX as well. They should be studied and ex-
ploited furtherly.
Key words: polysaccharides of Hohenbuekelza serotina (Schrad. ) Sing. ; cytoxan (CTX); decreasing
toxicity; synergistic effect
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233697 2 BRI R S5 AR IT P R AT D F
Bz— HR4gTESIRAEME, FBCEHERE
B HIRES . FEARMMERENET, 37
BEBERE (CTXOME Ml 5K % A A AL yT 259, v T3
DA, ME AR RS . B, EAHYH
REXZLZEIESMHENXR, RREDIE
M SRERE. IRFHBMEEHEAY SRR
B BEN ERAMENXRAE LRSS RAR
T R R T R R 2 — 1. HESRIRRY
BHEEEREFERD, X Hyp Sk L RBEKBEEH
BmpMEERY. AxRELBRLDREANBHE
e B Y, %o B 4 M K VA M R B RE K B /D
REEMERS CTX BA N ARS8 1 F#AT
KRBT, BB S E R LT R B M & A A
BRI EKE.

1 #HEFAZE

1.1 4. EHM/AR,.6~8 AR, AE 18~22 g,
WA (BHEBRRAR -5, LR 3d &
IREEARAR AKREEHEEZLRID P LR
fit, A HIEE :10-5113,

1.2 ZY5NR - BELENFD-HREEEL, M
X4 F BB 22 000, & MM 88.3%, S EH K
10. 8%, MBI A X EM BN, LIEEE +14. 0°, H
ERREEMEXEENUES S FEYEHNE
Bt A ABRKFEAHREWERENHREE;
EHACTX: EEBEHAERARE /S
20040205, $L#% . & ¥ 200 mg , LA S0 40 5B AT B
7 TR o O O L B B 5 HL B B ol ¥ AR
fib i S B4R At s Yac-1.0929.CTLL2 Ak K ¥
M E ¥ Bt H A E R ;ConA HEE Sigma 2
AERE;MTT A%EE Amersco 2 7 5= & ; RPMI-
1640 X% H Gibco 24 Al = & ;DMSO KL E 35 7145
a4k 2 A PR B 7= 8 s HoAb IR 3 O B P
MCO—17AIC Z& {bBkiE 54 K H & SANYO 2
B & 1X71 BB B M8 H A Olympus 24 &7
5 ;Bio—Rad 550 B R{EIREE B.D A8~ &,
1.3 FomshyERm g mEEAER 7d B
BP9 Hoo/NEL, B AR BE /N R 7E T 2514 T # R
BN, I KEER 3 K,2 500 r/min
B0 3 min, 3 VE W, A B A B 2R K 7R B R 4 L
W 5X10°/mL, 0 T B B Fh /N B2 0B A 2
ETF,8R/PREMN 0.2mL,

1.4 BEZEY H. B DPDREGERENE
Wt FHER 24 h AN AAZ. SHMNBAS

FAEEK; X BAL T CTX 30 mg/kg; 09T
HA AT HELHE 20,40.80 mg/kg  FAWE KR
ip 475 0.02 mL/g, %4475 10 d, B EHEN
#Z 35d, BRICFRARE, FRITHRXTRAS Y
T-HR>20% RHE 20% FENBKT 4 AU L.
RBRER AR TEEMERE,

H Ay HE K R = GRYT 417 72 15 B 8] /% B AL 9 7R 0%
i} E] —1) X 100%
1.5 HELZEX CTX M¥EMAERTRE™: ADR
JF 9B Ho B S/ R 0 3% B P R AR B, 3 7 3k
M 1.3, F#M 24 h REENAHAZ. WRAKT
A KCTX MHETBALH T CTX 10 mg/
kg; HKELZHA A THEBELZWE 40 fl 80 mg/
kg; CTX MRIBE+-HESHAFTHEA T CTX 10
mg/kg+ M B LB 40 mg/kg.CTX 10 mg/kg+ &
B £ 80 mg/ke;CTX AR EXNHAH 4T CTX 20
mg/kg;CTX AFB+HEBEEZRAL T CTX 20
mg/kg+ BB L 40 mg/kg.CTX 20 mg/kg+ &
BEL 80 mg/kg, U ERAHMEXR ip % 0.02
mL/g, %425 10d, RIRAHG 24 h FRELFER
BARCBUEFRAER, bR A CTX T4 S
MBS LSHEARMERNER, UEEEZEY
WAER .
1.6 EBLEN CTX WEHFEALRS: AMR
JFF 98 o B 37 /0N B P9 5 R R B, R P 7 0
SEMGHR 1.5, RRAHJT 24 b BALIEHE
INEGBUBH AR, kR A CTX W45
FEBEEAAARSYERE ITEESRE BT
BT B A I S 4 A B B L VR R B B B
#HEM.
1.7 MTT KM ERBEZHEN DR T HEH
LT BE A0 B i . R B R b RUR LR O B R T
B Hy 3: 412825, %48 10 d, J0 B B Rk ) s 28 40
MBR, BLUE, HEHF 10% FCS ¥ RPMI-1640
B F v VRS R AN BRI N 1X107/mL, A 96 FLIF
FHL B/ 100 pL, BHRE 3 ANEA. HEAEH
fm 100 L % RPMI-1640,ConA HEFLEILMA
100 pL. ConA (KFERWKER 5 pg/mL),37 C.5%
CO, WA F 24~48 hy A MTT (5 mg/mL) &
FL10 pL, Bk H 4 h, MOBREEHEB WA
MTT #f##% DMSO, & FL 100 pL,#%% 10 min, fif
Wik ST RIS, £ LT 570 nm
KAMEBURLE (A) fH, T ERBEK SD.

SI=ConA FIMIL A HfE/x B A ¥
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1.8 HELZENHBE/NR IL-2 KFHERE R
JFET A7 5 4 P e 8 T ) e ) B B 0 X TR /DN R
IL-2 FHOEHE. Hl& ConA ESH/NREAKR
1L-2 R 00 . K TL-2 ARME S RIS R AT LU R,
A3 ZEFLMA 96 FLAH, BFL 100 pL, K50 L #F
Wik 1:2.1:41:8 L3/ HEBE,FEIEA
AR 96 FLARM . A KRS RIFH CTLL2 B
AR 5X10°/mL ¥ A% 4 BV, B FL A i A 100
L HRBW.E 37 C.5% COBMBE 22h 5,
ZHMA MTT % (5 mg/mL) 10 pL, R HK &K
BT HERE 4 h KR, /DORFLA LFR,
A MA 100 uL DMSO, #% % 10 min, iR UE
570 nm FKLME A EH. BRBEHXEE O
MEMBEMMMN AE O EELEB,HHIT
BAEWERK IL-2 KFE,
1.9 SitF4m. A ERYRA Excel #17 ¢ 1
BREEREZFEM,ERL 215 FR.
2 4R
2.1 BEZHES H iR /hRAEMERENT M.
£ % I K B A AR /D BB AR R X IR A
MEHAMLE BENER SRLE 1, R4/
REHGTHEE, BEAR KEMEAKBHLD, K
HERMEE, HEMBALZELANIESTHRE
2T, 5ZHEAHANREIRAIRE , BAX
BER,REREMBR RSB F. EHREKE
MEMSAARBERA-ENBRRER.

®1 KEEEY H. AR MRESTKENRR

Table 1 Effects of H. serotina polysaccharides

on life prolongable rate in H;, mice

a5l AR/ B4/ 7R A EREKE/ N
(mg+ kg™t R (eI SmAns 5 CIX Al
xR - 21 26.30%5.89 - -

CTX 30 21 17.53+5.96" " —33.35 -

BEEE 20 14 32.534+3.59*## 23.69 85.57
40 14 33.7242.87*#* 28.21 92.24
80 14 34. 144,64 %% 29.8] 94.75

Sty * P<0.05 **P<0.01
5 CTX 4. *#P<0.01

*P<0.05 **P<0.01 vs control group
# % Pp<0. 01 vs CTX group

2.2 HEZWNWIBEBEMENER K IHELE
%R W B E#TSET 8, CTX 10 mg/kg FE
T MBEEY 26.27%; AR HE L (40,80
mg/kg) WIFHMB RS HI R 37.71% H 56. 35005
B L8 40 F1 80 mg/kg 4 K F Yy IR R 4
% 40.01% K 46.19%, R E WA X 52.30%~

75.82% ., CTX 20 mg/kg M EHAMFHMBRY
59.75% , T fil F ¥ B £ 8% 40 1 80 mg/kg HIF
Pramm R Bl 69.92% 0 75.42% , R WM XK
19.58%~28.99% . &R BN EE LW EH B
mMAEKAMHEHA MWERET T CTX 10 mg/kg
#1,{H R4 CTX 20 mg/kg HMBEIERBE, HE
A, B REMEER. B REZEXN CTX
ARBHERIER ERRAE 2.
#2 WMESWX CTX HMBER Gts, n=12)
Table 2 Synergistic effects of H. serotina

polysaccharides on CTX (x+s, n=12)

HY AR/ (mgekg™) FHEERR/e  TFHDEER/%

R — 2.3640.83 -

CTX 10 1.6440.39 26.27

HELE 40 1.4740.78* 37.71

80 1.0340.37* * 56. 35

CTX+HBELHE 10440 1.4140.31" 40.01

10480 1.2740. 47+ # 46.19

CTX 20 0.9840.32% * * 58. 47

CTX+¥EZH  20+40 0.71£0.27* * =% * 69. 92

20+ 80 0.5840.23% * = ## 75.42

Syt A *P<0.05 **P<0.01 ***P<0.001;

5HEEH (40 R 80 mg/kg) A K. *P<0.05 *#P<0.01
*P<0.05 **P<0.01
#P<0.05 ##*P<0.01 vs H. serotina polysaccharides (40 or

*** P<0. 001 vs control group

80 mg/kg) group

2.3 WELEEX CTX W FMEM: £/ RITE
H AW R ,CTX 10 & 20 mg/kg H M
MR, AT NN ARE RS EREHARENE
T ELEEGHRELRKT. RELZHS CTX
A ATTRIMEPER, B CTX ARG E.A
MR T AR ERRETES. BE0E /D BRI
MR R, ERAE/DRAETE, B CTX H#EHE.
REU CTX IHBEEBEHEAARTHRRE
B, REAFHYEEJERTERERLE 3.
2.4 HEZEMEE/NR T HEHEEALIIER
IL-2 KFWMER. BEZH/ N . KAER ip 8%
10 d J&,ConA i T /) B 2 41 Mg 5 % W B B
RE,FEf CTLL2 B#RAE/DR=4EHN IL-2 KE
HEEm, AERPIREREZHENAEHERN
SRR ERRY, BB ZHA BRI HAM
B/ANR T W E AR MR IL-2 KFRE
A, %4,
3 it

MEREE ERSIENLEKETREX,
BRI AT R B A R, BB IR KRR, R
HFERERIERAS . WARE R T AY
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£3 WESHWYM CTX WEEER cts, n=12)
Table 3 Toxicity-decreasing effects of H. serotina polysaccharides on CTX (x=+s, n=12)

il Fl R/ (mg - kg™") KE/g BT E/e eRER/e EARH B/ (x10° - L1
pogicd - 25.844.41 0. 02040. 086 0.088:0. 017 10. 7£0.5
CTX 10 20.9+3.38* 0.016+0. 007" 0.07440.018" 5.440.9* "
CTX+REZH 10+40 25.740.86% % 0.02040. 009" 0.10940.03* * 10.542.8% 7

10480 24.642. 467 0.02240.001% # % 0.10240.04* *# 8.8+0.2% %
CTX 20 17.042.49* * 0. 009=0. 004 * * 0.06540.02* 4.430.1**
CTX+HREZH 20440 18.8+3.09* 0.01240.007* * 2 0.07940. 012 6.540.5*4

2080 19.44:3.85* 48 0.01340.005* *& 0.11240.05* 84 8.14£0.5* 24

Syt M. *P<0.05 **P<0.01;
0.05 244P<0.01
“P<C0.05 **P<C0.01 us control group;

20 mg/kg group

5 CTX 10 mg/kg #H K. ¥ P<0.05 **P<0.01;

5 CTX 20 mg/kg 4 l#: 2P<

" P<0.05 ##P<0.01 vs CTX 10 mg/kg group; 2P<<0.05 5H£P<C0.01 vs CTX

£4 NS H, 8 R T HEERBATIER IL-2 KFEHHW GLs, n=3)

Table 4 Effects of H. serotina polysaccharides on T lymphocyte transformation and IL-2 level in H;; mice (x+s, n=3)

IL-2/(ng * mL~1)

#5 PR/ (mg + kg™ ST

1:2 1:4 1:8
gl - 1.2740. 08 3.97+0. 76 3.48+0.39 3.4440. 40
CTX 10 1.0840.12* 2.6940.30* 2.99+0.35" 2.6640.13*
HEAH 20 1.3440.12* 4.88+1.27" %% 4.854+1.08 " # ¥ 4.464£1.38* %%
40 1.33+0.15* 4.7340.15* ## 3.9940.53* % 3.3840.97*%
80 1.6040. 15 * 5.32+1.48% % # ¥ 5.03+1.26" " #* 4.624+1.26"%*

Sxt Bk, *P<0.05 **P<0.01;

5 CTX fll#k. *P<0.05 *#P<0.01

*P<0.05 **P<0.01 vs control group; *P<0.05 #*P<0.01 vs CTX group

A ORI AT 25 W R RN R H RITRORE A
I PR B R A E I EE T A .
W R R BERR AT 88 BB R
AL 8 16 38 38R Fi B XG0T 25 ) B R SR R R
RIFRR . WY o R U AL RE AL
B MEBREAVNESSEREZ MR~
EWEE A TR MEREERANANEREE
My 1, MR H AR ARG, BT RGBS
0 53 — 7 T 38 8CF R OB, 38 3T R R X R AR AL
IT BT R B T B B B S R R B A 2
5 e AT YA L, 55 A YRR R A
B A U R ALK SR WA RIT A R R
1SR IR RCR PR E LT A 52 L A 3K Bl BT O
EEZBERY CTX L7 A& Hae R/ B
B EBEARS K IL-2 EREEREREN
B, EB R Y AE T AT BUAE T .
FI 40 0 R 1K M R R 4 G R AR B A A B
HLE RN, 1A CTX MHMERR. ZRAY
BB AT DL E B RGBS R . R
BT B IL-2 FRERY, XWTER
HE# MEWNHz—. B2 . AESRERYE

Shy — i R A A ) SRR 9 1 R T R R LA G S
1, BT 25 R CTX MHTRR1ER , B IR
B CTX M#E%, BIGARMESZGHTRNIERY
WEHEGN, BAT MR ARR.
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