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Protective effects of WR-2721 combined with lentinan and cytokines

against radiation damage

LIU Yuming', JIANG Shugqi’>, JJANG Dingwen', HE Ying', LI Kexian', HOU Dengyong'
1. Naval Characteristic Medical Center, Shanghai 200433 China; 2. Zhejiang Chinese Medicine University,
Hangzhou 310053 China

Abstract: Objective To investigate the synergistic protective effects of WR-2721 combined with lentinan and cytokines
against radiation damage in mice, and to provide a new treatment for acute radiation injury. Methods Seventy Institute of
Cancer Research mice were divided into seven groups: a control group, a model group, WR-2721 group, Lentinan & cy-
tokine group, WR-2721 & Lentinan group, WR-2721 & cytokine group and WR-2721 & Lentinan & cytokine group. All
groups except the control group were irradiated with “Co y-rays at a dose rate of 0.8 Gy/min and a cumulative dose of
5.0 Gy. The mice were sacrificed by cervical dislocation 14 d after irradiation to measure their spleen index, thymus index,
and serum levels of superoxide dismutase (SOD), malondialdehyde (MDA), interleukin-11 (IL-11), and tumor necrosis
factor-alpha (TNF-a). Results  For the mice treated with WR-2721, lentinan, and cytokines, the spleen index was 7.33 +
2.84, the thymus index was 1.70 + 0.30, the serum SOD level was 114.0 + 8.3, the MDA level was 7.33 £ 1.16, the IL-11
level was 155.8 = 49.4, and the TNF-a level was 174.0 + 37.8. All these indicators except the spleen index in the combina-
tion group significantly differed from those of the model group (P < 0.05 or 0.01), indicating the combined treatment pro-
moted recovery from radiation damage. Conclusion ~WR-2721 combined with lentinan and cytokines has significant syn-
ergistic protective effects, which is a promising treatment for acute radiation injury.
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], #1t5:20090801); rhIL-11Cdb 5T XUE 25V ik 5
B A, bros i 1.5 mg/32, 3% 0.8 x 107 1U - mg',
#L5:20091001) ; thG-CSF( L = 4 A=W R A R
ANFE], bR7R B 150 ug - ml, 31 9.0 x 106 TU « ml,
b5 : 20091201 I A B (B AR A M R 25
FRA A, f5: 10072205 M5 R R R 25H
FRAHE], #65:20100521); I IL-2. TNF-o [ Elisa
R & (R&D A #], it5 20110301A); #H AL
it (SOD) i 771 & (e ¢ 8 i AE W T RE B 90 B, L5
20101027); 7§ - (MDA RF & (B sl @ A T
FEWF LA, #E5:20101027); HoAth iRk 7134 4 Hrati
13 Bk

13.1 SRIGRA  ICR /MR 70 X, SPF 2, #AH 17~
19 g, HEPE. B Fig V5 R -0 IS s WA BR A
7], A FE S 5 : 2008001605959, ¥ AIIE 5 : SCXK
(JF)2008—0016. fEF W ZHEL 2 7d )5, TH %
P2 K 2 4 I8 2 FH Co y S 28— IR I 4 5 B 5 IR, [F)
B 7E BERT 15~30 min M i85 WR-2721, FlE %N
0.8 Gy - min', IULFHIE N 5 Gy.

LA, NROERNMEME SR 3 d G, HAE R
BENLE 7R, 0N T4 COX R4 (B K% 0.2 ml/
20 g WEMRLE T ARRK, AR . (OB (R I%
0.2 ml/20 g FEMRLS T 281K, TS . (3)WR-2721 4
(FERT 15~30 min 4% 400 mg - kg™ BEIEVES WR-2721,
HARTRYZ 0.2 ml/20 g EWRL TZAWAO: (DEFHEL
PSRN T (RRATIES: 7d LIB)GIES: 14 d %
400 mg - kg MG TE G 2N, BMIEES 7 d¥%
200 pg - kg [ FVES thIL-11 & 30 ug - kg J2 FiE
% thG-CSF) . (5)WR-2721 &7 i 2 ¥l 41 ( 8 Aij 3% &8
7 d W85 S 14 d $ 400 mg - kg HEWER LA T I
Z B%, BAT 15~ 30 min ¥ 400 mg - kg™ & i v 4
WR-2721); (6) WR-2721 &4 Jiid [K] 7 2H (F& Al 15~
30 min #% 400 mg - kg 8 ) 5 WR-2721, 5
42 7d %200 pg - kg RS thIL-11 & 30 pg - kg™
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B¢ T VES thG-CSF, HAR &R #2 0.2 ml/20 g #EMRZS ¥
MK o (TOWR-2721 &7 1 2 Wl &1 i IR+ 4H. (1
RIESE 7d MRS ESE 14 d #2400 mg - kg™ HEMEZY
T 1 2 B, AT 15~30 min #% 400 mg - kg™ E I
VS WR-2721, MG 42 7 d 4% 200 pg - kg' & FiE
59 rhIL-11 & 30 pg « kg™ J NVES thG-CSF). %4
/N B TRE MR B S 38142 0.2 m1/20 g 4524
1.3.2 Rl &4
1.32.1 JEds4R%  MEEE 14 RNAE, IR
I S RO ZTUME Adh B /0N B, S o 5 R B R, R
PR e RS0 5, 4 v S . B R AR 2
k28 T8 £ = IE 2 /K E < 1000
1.3.2.2 MLy 8 A ) B AL B (SOD) & 1% K P — 18
(MDA &8 WY 14 K, IR BREUL, R4 1
%) 0.5 ml T 1.5 ml [ Eppendorf & 71, 4°C Ht &
1h, 1800 r + min™ B.(» 20 min, B _Ei% B T L Ep-
pendorf & 1o K I 50 EE A% SOD Wl i & W & 1L i
SOD & ¥, AR R S Y ECRE & 09 20 wle K FH P ot
B MDA IR & 5 15E MDA & &, HodRE i i E
FEEN 0.1 ml.
1.3.2.3 i IL-2. TNF-a & & S5 58 14 K, §§
AR BREC I, SRAE MK 2 0.5 mlF 1.5 ml ] Eppen-
dorf B HY, 4°C# E 1 h, 1800 r * min™' & 0> 20 min,
I 3% B T JC 18 Eppendorf & . #% Elisa 177 & #
PRV B 5181k .
1.3.3 Git2EJ7iE B SL5 504 3 K | Microsoft
Excel A 41t LI EHE xsKom:; iFEEREA
TEZS PEA 56 155 A 1525 20 A1 R L P LB ¢ A
P<0.05 NERBEAG R Lo

2 & B

2.1 MEREAR A IR S A R R 1 s T A
LNT&ck 2H B RME 5 200 2 = T H B & 4P < 0.05),
M HE & AR EOE R LG5 2 (P> 0.05).
PEoN AT 1 22 W 5 4t i R 4 P R o S 5 £ 0 R )
B — 2 R4 E s TR 00 6 B, &2 IR 2 /N R
MR B AR BOME T XA, A EEEZRGRIM¥E
X(P<0.05), H&A AL mTEMA, HrEsEzE
G (P <0.05) . LNT&ck&WR ZH 11 g i
¥ T HA S 2 IR, HoA s A 4. LNT&ck
HEFELG T2 (P <0.058 P<0.01), HAh%
LA AN 2R TG 2R L P>0.05),

T AU BUR RS EON B IR Z e 4528 (R +5)

Table 1 Results of spleen index and thymus index in
each group (X+s)

ikt f s AR 4
bupict| 5534242 1.90+0.40
R 648242 121+027°
WR-272141 6.56+1.94 1434023
LNT&ck4 10273214 1364023
LNT&WR#L 5274222 15240.11°4
ck&WRHL 6714193 1.66+0.244
LNT&ck&WR#L 7.33+2.84 1.70£0304°

E: LNT: & 75 % ## (Lentian), WR:WR-2721, ck: 41K ¥ (cytokines) . 5%} IR HL
B:0:P<0.05, 0:P<0.01; SHMALE: A:P<0.05 A:P<0.01; 5WR-272141H
#:e: P<0.05, %: P<0.01; SLNT&ckALLE: O:P<0.05, #:P<0.01; SLNT&WR
AL 0: P<0.05, m: P<0.01; Sck&WRALELEE: V:P<0.05, Y:P<0.01.

22 SOD ME MK 2 FEdE %, Bk LNT&ck&WR
HAN, HE KA SOD i 1t 3 Ak & i 35K T X R 4H
(P<0.01), HEAAHAWIEFHE & TEREAEHAP <
0.01) . LNT&ck&WR 41 9E 7 &3 = T HoAh %52 fR 41
(P<0.01), HAh &5 254 2 (8] ) 22 7 T Ge it 2= s

F2 HAUPNER SOD yE Rl e g (x+5)

Table 2 Superoxide dismutase activity in each group (X+s)

4 SODW It SOD /(U » mL™)
bupic| 0.393£0.017 1172492
fuCEE 0.462£0.014 79.5+7.8°
WR-272141 0.439+0.013 922+6.9"
LNT&ck? 0.451+0.013 85.9+6.7°
LNT&WR4L 0.431£0.017 96.4+9.4%4
ck&WRZL 0.427 £0.020 98.7+11.1%
LNT&ck&WRZL 0.399 +0.015 114.0+ 8.34%*7

TE: LNT: %1 % 8% (Lentian), WR:WR2721, ck: 402 [ 7 (cytokines) o 5%t 4L 1L
F:0:P<0.05, 0: P<0.01; HHAMLE: A:P<0.05 A:P<0.01; 5WR272141L
B9 P<0.05, k: P<0.01; SLNT&ckZLLLEE: O:P<0.05, #:P<0.01; 5LNT&WR
L 0: P <0.05, m: P<0.01; Sck&WRALELEE: V:P<0.05, Y:P<0.01.

23 MDA REZ K 3 R AT, &2 /N R
1) MDA & &3 T 0 2, B LNT&ck&WR 44,
HugdA 5 AZERH g EE X (P<0.05),
BB IR T AR ck&WR 41, LNT&ck&WR
HEHAHZERA R FE X (P <0058 P <
0.01) s LNT&ck&WR ZH I T HAh & 45 2454, (H %
RG24 (P> 0.05), HoAth %45 2540 2 18] ) 2
FAEG U FE L FORE 2. AT & WR-
2721 ¥ FEARE S/ B MDA & & rIEH .
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T3 JY/NE MDA SEATEER (X+s)

Table 3 Malondialdehyde content in each group (X=+s)

ik MDAWLEE MDA/(nmol * mI™)
AL 0.082+0.009 7.01+0.89
Gt 0.100 = 0.009 8.78+0.92*
WR27214 0.093 + 0.004 8.11+0.44°
LNT&ck4l 0.098 = 0.012 858+ 1.11°
LNT&WRHL 0.093 £ 0.009 8.14+0.93°
ck&WRZL 0.091 +0.007 7.89£0.67°
LNT&ck&WR4L 0.085 +0.012 733+ 1164

TE: LNT: %15 % B (Lentian), WR: WR2721, ck: L[ (cytokines). 54 LL
Fi:0:P<0.05, 0: P<0.01; HHAALE: A:P<0.05 A:P<0.01; 5WR-272141H
B:ve:P < 0.05, k:P < 0.01; SLNT&ckAILE: O:P <0.05, €:P<0.01; 5
LNT&WRALL#: 0: P<0.05, m: P<0.01; 5ck&WRALLEL: V:P<0.05, ¥:P<0.01,

2.4 Z4AIL-2 #2 TNF-o 0942 R4 &R 4 P
AN, LNT&ck&WR 410 IL-2 & X AEE B T
HEHHP<0.058 P<0.01), HE&KAZHN IL-

SEHETHEMA, BERLEITHE P>
0.05), HAth %45 2540 2 (B ) 22 S o vk e $ow
Fr s 20, T M WR-2721 4 $ 4 59/ B
Mmig IL-2 S 'EAEA, H=FBANAH, § Mt
BEE R s [FIB E0 s R B, %25 252011 TNF-o 75 535 8
SE TR (P<0.01), LNT&ck&WR 41 [¥] TNF-
o EIIEFHE S THESHAWP<0.0D, %
SRV 1A T S M

T4 YN TL-2 M3 TNF-o FPELE R (X+5)

Table 4 Serum interleukin-2 and tumor necrosis factor-a levels
in each group (X+s)

5 IL-2/(pg * ml™) TNF-0/(pg * ml™)
Jalitil 1152+ 65.5 132.1£17.9
B 76.0 + 34.0 79.7+19.1°

WR-272141 943+17.3 125542374
LNT&ck#l 74.7+249 123.6425.74
LNT&WR4 77.6+21.7 1174+28.14
ck&WRZL 104.6 +30.4 1183+29.74
LNT&ck&WRZ 155.8 £ 49.44%¢+7 174.0 £ 37.8°4% %"

£ : LNT: &1 % §5(Lentian), WR:WR2721, ck: I [X T (cytokines) . 5% HAZLLL
H:0:P<0.05, 0: P<0.01; SHMAHE: A:P<0.05 A:P<0.01; 5WR-272141H
By P < 0.05, %k:P < 0.01; SLNT&ck4ltbH: O:P <0.05, :P<0.01; 5
LNT&WRALLL#E: 0: P<0.05, m: P < 0.01; SHck&WRALLLEE: V:P<0.05, ¥:P<0.01.
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I F 1 25 A AN T B

ASnn g RN BG5S 14 ], BEAYZH /N R 1Y)

R P 5 500 189 iR i 5509H B T X R AL (P < 0.05), %
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Bk E . WA 2., 90 5E 5 & WR-
2721 Y6 $& a4 /N RO R e B L, BLBCE
A — & e .
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e CEERE ST S EWUA A KR A E R, SRR E
JIg s SR A OB, 7 AR K AR, R A
B\ A BSEAY RS, SER. A0,
SOD & R AR P B 387 B 77, RIS 71 1 i
i) Hz ] BT BRI B4 E EHJE B8 7K /s MDA 2l
Ji I A 53 =, e R T IR U A R
JL AR P I 5 55 DA 2 M4 40 i 2 B el A Bl R
U,

AR S0 g R o B8O S A B AN BRIV
SOD 7K ~F-F#{K. MDA & & 38 =, 3 B 5 3 Wik
A AR, R BT I SR P R R N B R R R
M SZBG 45 AT LA ., LNT&ck&WR 41 SOD i 1
VEZHTHESZHRAWP<0.0D), Hin &4 244
Z [H]f¥) SOD & 1 2 B Gi it % 8 ;. LNT&ck&WR
1 MDA & 3K T H e 55 2 A, (B A
ERBG R (P <0.01). LNT&WR 415 ck& WR
1) SOD 3 PEF MDA 4 &5 WR-2721 =R L4
TF#E (P >0.05) . RIFFLEZHE, 41 H T WR-
2721 ¥ H A 52 = SOD % 71+ F# 1k MDA & & 11k
i, BA R G5B A R .

3.3 KRR et iaat o R e B KR 49
#ef  IL-2 Al TNF-a A& 2 D EZ N5 5005 N
O B R 7, SR 4E SRR AL S % Th BRI OC B 40 e R
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LNT&WR 41 f ck&WR 4 ) IL-2 & TNF-a &% & 5
WR-2721 L B Z 7 (P> 0.05) . 1 B 7 4k £ B .
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MESH R 7 IL-2 & TNF-a & &2 F1EH

RS AT HEE 2 AR AL LU ek AR TR, fF
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