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rad) B8 S48 5 A< [F) B ALNRL AT 4R (RBC), « NB%H SeGSH-Px B, st R, £4
SR B 2 0 B R MR, WA 4R o pak. (1>TﬁE H% SEGSHPx (2841, ik RBC, EryE{Liy
SR, MRUEEHEMERES, VRIR AR R R R ST R bR T I, AT (2000 rad ) FSH Rl 35 BRI B
BB RE TN (20683 B SeGSHPx ftyE4ast 8 ALY, SaEXAR Bt MMBHF LR, 8
B AE R LG AR, SeGSHPX MEHEMBINE 3/, FEEIRLN (2000 rad FEAH B 48
gil) i <3)Eﬁ@tﬁ‘ﬁ’tpﬁuﬂﬁ, BT BEE kB, B SeGSHPX &M KL 2RI R
MRRARR & B AR, R R0 5T 4 R ik B 4nfe SeGSHPx &1, 45 SR A SUNBTE 2000 rad FASH T,
BT e ERE RIS MR, B 320080 E R % A (1000 rad BEH W LB REHE
N, (i SeGSHPx FiEpy ENEHR MRk, — MHENAREERHTARBMARBF
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TRIALE &M K R (GSH-PX)WE AR, X5 HAR Ik FNigflslismd EnHE
BEARE XK. M. LEOEREMESKENES, CEBUMRARAFENHBRIELUREA
RLERTBENTREMAFMAL, _EHENFHNEL A DS BN REABERETRER
Wil S B AL, X ) GSH-Px JLLTE 3815 . B AL IR R A AU F48 F GSH-
Px &M, EFREREES EUHBENTORE. B SeGsHPx iFHEKH, AP 4 ia(RBC)
R IR 2, DL B K. S556 UERA, 18 i 389 in GSH-PX 3 44 X4 S AL N R B R AL ER Sk AL 1R &5
R RGN EE R AR RI/NERT . B NG HRATE RS R B LR i SeGSH-Px i%
Ve ALIOTIZET), M BIEIER WIBR L SIMEH R LR —FE, Se-GSHPx 3G In, {87
R LI Se-GSH-Px {F ¥y & AWM AR, LURME R THRELT, BbEk
BB LI RN 52 K R RBC J5 BT SRR B A 5E )k 3L RBCSe-GSH-Px iE i F
—HRYHE, MEREER, FHEIRE. B, TR ARHESN B IR E LR
YR RE AR B, BONWUE TARFAERH /AR RBC, Mk, i, BA/NHI Se-GSH-Px
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RIE®E G 1. 3RAN, HENERMHIEESAEFHEHAMMBE 1, 3. 5, 7R4
B 15 Rf. T, H%l%u/}\%éﬂ,,\ﬁ’@ E M B E 94T, 500 F1 1000 rad Jy—3t, 2000 rad Fy—
o BADWBIIFER, B LHHFF R Cop &KIR, P.OIER 50 BX, A ER 120~148
rad/4y, HAFIEA 500, 1000 Fl 2000 rad,

2.&%ﬁ%

/INFRAE JELF 2 T B (6] B 2k B (3% 08 ), TR B ) BB R 358z B9 BT (2 M) R/ (i 1T F)
100~200 1Ll R4, :

(1) MEFEHMHELKRE B 0.5 ml g, @ Mk, mIRAEBIBAREERE—K, RE
IR 2.5 ml 2 #5001, HUMER A f#R 200 ml A 5 ml NiCN F B ik dh 4547, 7 540 nm 4656
iﬁ)’”, T8 Hb kB (D x 36.8 =gHb %), -

C(2) MUEERNIE R AEEKFE 100 vf ﬂJ 260 734 280 nm &LHJJ' ®HRE, vHE M
%Emﬁ*‘(l 45D*°— (,74 D*? =mg/ml),

(3) Se-GSH-Px {Et:EMlE FEEk Paglia F 31" RBC Se-GSH-Px B ki @U;EJJG@R 3,
RBC fiiE 4 LI 55 Hb 84 $h & b NADPH #4377 7 35 R I Fn /N Se-GSH-Px B kil &

BXER 2 . BAIRBEEEL 8 A H48 5 ¥ (b NADPH 51 /> F# &R /R, M3 Se-GSH-Px B
R R, B3 0.05ml, JnzRhsK 0.45 ml B 10 4%, WARRIME 0.04 ml {8 MR
fRIET B IR AT R A Z . Eﬁiiﬁiégu@%m HH % . NADPH $433 45 T # & 7o

,m ﬁj\ ﬂ] T_J-

1. RBC Se—GSH—Px EMTME
1E % % A4 RBC Se~-GSH-Px JE 43 20.96+0.89(X+SE), MRS 8L M1 &k LIX B4R
100 EMEXJE’\*H%/T\ ﬁﬁﬂﬂ%{?hﬂ)#@éﬁ(‘l‘mo

% 1 TEMELSSESENE REC Se-GSH-Px it
Table 1 Se—QSH ~Pxactivity in RBC of mxce[totnlly irradiated with various doses

W o Se-GSH-Px 314 (X H 458> %+SE
Group - Sﬁe—G}Sj?—anctwlty (relatwe Pirce_n—tzig—e) _\,isi.__.__,,,_ﬁ
(Days after irradiation) 2000 rad 1000 rad R ‘ 500 rad
X #A 48 Contro} _ 100+4.22¢14) S 100+4.22(14) 100+4.22(14)
1R -1 70.53::5.96(12) p<<0.01 83.25+3.07(12) p<0.01 90.91+4.72(12)
2FRE 2  66.6442.27(12) P<0.01
T 3RE 8 "61.83:£3.11¢14) p<0,01 89.774+3.64(12) 95.364+3.13(12)
5FKH 5 81.472.20(12) p<0.01 84.47+3.,24(12) p<0.01
7R\ 7 82.92+5,73(12) p<0,05 96.31-4.32(15)
C15F4E 15 98.3244.75(7)

H# LFL, ST)E RBC BRE M #BORMEIS, MENRE SR &G %, 500 rad JH4fFH
RRETHE, REREE S XAHRRME, BE15%(1P<0.01), BIREFHE 15 RELLTIEN,
1000 rad IR BTG ALEE AR 10~200%, Scki MRABYE S 9 5 Ky 2000 rad JRGTFEAR 30~40%, 3t
Wi A1 PR R TR 26 IR W ) PO AR T 3R 0, 1 RS 38 — RV 1 30 %6 3058 3 SRR T 40 %,
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HRBA, £ 5 B4R RBC Se-GSH-Px Z B|#if5, RGMEEHE B ENBInTinE,
FER IR (2000 rad) RS G E R E RS A ERTINE, EERHMR. 1000 rad B4,/ NEA
KBCURME, RBC Se-GSH-Px G M:EMBETLE W75, MEERE B/ HH R hiBEX
—HE, REGERMANES, A 1000 radix B RHFE RN,
2. BT Se-GSH-Px jE{# &y T4k

1E 5 3 IR B RE #4: 75 1000 rad 1 500 rad 4435 9.04+0.62, 7£ 2000 rad 445 23.95+0.81
(XESE), JFiR)5 Se-GSH-Px if T {bit ke A2, FEE SRR R AR, 2000 rad
S ERE R, MBBEEREMRKER, RENEZEAR, JBEE 3R, BMERGHEN
46%., 500 £ 1000 rad fi5) B 35 ¢ 2 NKg, F£H 500 rad aam‘:dsz 1000 rad FESI AR, ATH
B IS L GE 1 A%, RN 0.2~0.4 %,

LEREEEEE, HOFE R &R ReRad & IR B, %Htfmﬁﬁéﬁﬂcmﬁk B, #GS
H-Px 354 900, 4K #18 2000 rad fR4F A i T 400E8 PEH 5, RENELN MR RS
(AREEE B Se-GSH-Px), 7£.1000 rad fRAH, BAEEWHEHAS, BXHAFESM 500 rad 7
RN, XIEHTXEFENREFESERSF ARG, ENERNTTL, FREVGITIER
SRR SR Y B 0 3R B, (B ZE X SR AT A8 R L R O B T AT A B 2 B4R St (5  7E Se~
GSH-Px {4 kL 7R [ 89 4% s

% 2 TEMELSMHENERF Se-GSH-Px &t

Table 2 Se~GSH-Px activity in liver of mice totally irradiated with various doses

Sc-GSH_Px 1% M (1A% F 4 0 + SE

Grou 4R 7
roup B Se~-GSH-Px activity(relative Percentage) X-+SE

‘ (Days after irradialion) 2000 rad 1000 rad 500 rad
SfHH48  Control 1004 3.40(8) . 100:+6.9(12) 100+6.6(12)
1RA 1 64.54£3.84(12) p<0.01 130. 55+5.32 P<{9.01 196.27+9.25(12) p<0.01
2Rk 2 54.67+3.32(12) P<0.01 123.827.70(12) p<0 05
3RHA 3 46.07+3.88(3) "p<0.01° : 180.71+6.59(12) p<<0,01
5 R4 5 : 122,77+5.89(11) p<{0.05 191.91+8.34(12) p<0.01
| 7 142.92+7.42¢13) p<<0.01 189,50+8,88(12) p<<0,01

3. B} Se-GSH-Px jE{ey Tk

I X TR LE B B IS 176 AT 1000 F 500 rad 28 2. 35+0 09; 2000 rad 4% 3 74+0.20(%
+SE), MIRJE Se-GSH-Px JEHME (LB E %, BRAESANFERHEAHTREEEEMN, BH
Sxl@ankr, SFEernA. HiFAR, BRI 1000 rad%?ﬁﬂzfﬁ% B8, HFEEERERIEA
FIER, WESNEEEEER, BRESE 1 XM in 1.5 FRREE 7 KNk 4 15, RS 500rad 44
TEMEEH 7 RPN HF4—5, KEE 1%, 2000 rad 5 1000 rad 5tk ,Se-GSH-Px (5 ¥R R
ERSFIRGNSHNS, HEH, MNKEELE M s00rad 6, MM, BRBESR
2 RIKIIN(p<0.05)9h, TR HiT 5 o M Se-GSH-Px IE #h3X £ & (L MU A ey fgp e, BX AR B
RERERNTIL(EFHERS 87.79+3.33mg) (L3 4),1000 rad BFHER—HERMK, N
AT YE I 27 430 2 T TR TSR R0 R 40 Bk R AFSE Y Se-GSH-Px G MR fE A&, Ti B B AN IB ZHRE
BT B0 M R R I (1) XX —ILE, 1EEVIEETS R D B T 40 B B 45 %5 315
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Se-GSH-Px iy £ JE 4 Ml P o BLAR S BT PO TR 1, JELSX R J2 LUAEE 2000 rad JR41 51 ) BRGNS 2
flo S 5B Mk K SIRIEIS itk EL AR R R 1 SR PR M. AR A 4 AR A0 B 2% i, WA
RFUR M 2 AR A, TR A BRI Rk 41l Se-GSH-Px [ bk ¥ ti: & RBC 1 2 {51,
0 BT ISR, R AR & BARETE I, B, DU BT A RS M
B2 B A OB TR W 0, R AB T AR 1000 rad I 5141 B0 kA0 25 A, TLEL thabd B8
500 f 2000 rad FASFAMIBEE, Y/NFIE 500rad SR, B THMBESLEAD, RIS
EREUTRAK, RMERESE 3.5.7  RIMAOENEREGEE 32~37% 28, TIBFEXE
FER 5495 o 4b T AR TR IR A5 (180~ 190 %) s F 44 2000 rad Se-GSH-Px IS M B ARH B, T
R o T X REA 0 RS 511 , L7 750 T 0 PR AR 0B 52 B R 0507,

R 3. TRANBLHMSENMRR Se-GSH-Px &
Table 3 Se-GSH-Px activity in spleen of mice totally irradiated with various doses

a B . Se-GSH-Px ZH: (W E 48 T£SE  °
Group ~ Se-GSH-Px activity(relative Percentage) X+SE
(Days after irradiation) - 2000 rad 1000 rad 500 rad
x4 Control 100+5,31(8) 100+3,85(12) . 100:3,85(12)
1R4 1. 133,94+16,36(12) . 246,104-15,43(12) p<<0,01 196,27+9,25(12) p<0,01
2RA 2 128,4519,69(12) p<0,05
3R 3 109,224:5,04(3) " 301,28327,35(12) 'p<0,01 180,71+6,59(12) p<0.01
5 R4 5 l v 355;26i15,54(12) p<0,01 191.96i8.34(12) p<0,01
7TRA 7 515,22+19.34(13) p<0,01 189,50+8,88(12) p<0,01
F4 TRAARESRSEIRRRER
Table 4 Spleen weight of mice totally irradiated with various doses
A5  Group BERGAN E/Y ¥ £ SE
(Days after irradiation) Spleen weight of mice (relativé percentage) ¥-+SE
1000 rad 500 rad
SRR LR Control 100+3,8(12) 100+3,8(12)
1R4E 1 33,50+1,47(12) 52.761+2,96(12)
3 KA 3 16,554+1,28(12) 33,87+1,23(12)
5 KA 5 14,714£0,78(12) 32,2431,20012)
TRA 7 13,51+0.85(13) 37.431+£1,73(12)

4. /\J% Se-GSH-Px F4 89T ik

IEH /N BE & 1000 rad 1 500 rad FRAT4H51.1720.03, 2000 rad 2825 1.89+0.09 (X £
SE), /P Se-GSH-Px 1 X B2 BB EIE ), Bk, BB Se-GSH-Px N TS5
B BE BB X. 500 rad RET X MM RE, B, BEHEE 1 XERNBRE,
BRHE AR (p<0.05)5b, EHRKW MEN BANRAE —EA SRR, BELHTEE 2000
rad RRGRBSNE, HTHHBEORBITEN T ZORE, BREE | REBEERAFMHER;



56 AR IR IR P FACR B R A4 A ®3E
1000 rad [RSH B IRAAES 5 T RIS, TR

. § BIRWIBTRERLMRN, WBEES. 7
g2 oo § RWTH TS BB B R, HAEL
gggm ¢ A GSH-PxIEMNME, BB M
gags® R ENEEE S KAMEIE ERAPRRE X
L 0GB TR TR R R MI R MR
jai - o HEBELAETASNNME,
a 1 , , 5 5. I3 Se-GSH-Px FitagIik

M1 1000rad BfS

] b
nAxm
Days after irradiation

fEENTL
. f% Se-GSH-Px 5
X [ E

/NER R Se-GSH-Px

Fig 1 Se-GSHPx activity inspleen and spleen
weight of mice irradiated with 1000 rads

rad % 7 X, 4Bk 1000rad AEMEE

If 3% Se-GSH-Px I # X

Em'xiﬁﬂéﬂﬁﬁ?ﬁﬂjz 4240.24(X +SE),
BHBSRE, RE Se-GSH-Px I Pk BE %, Fe %
WRESZENNNBEL. MERES 1R,
500 rad [ 4} BRI 1096 (RS T 3) 1000 rad
M % 30%,2000 rad PRI 40% . =FRET
FIEAMIEEREE I AERM, 2000rad
EMREE 2K 1000rad FEE 5 5 7Ky 500

5 KNS (p<0.01) 4, BREFHUEEX. HERE,

~AERBETFARMAL, UKRZHAL Se-GSH-Px G iMMBIR, &
R 5 TERBLHEHE

MR /B Se-GSH-Px &4

Table § Se-GSH-Px activity in small intestine of mice totally irradiated with varloas doses
A A Se-GSH-Px & (A E/AH) £ SE
Group Se-GSH-Px activity (rclative Percentage) ¥ +SE
(Days after irradiation) 2000 rad 1000 rad 500 rad
%FR4H  control 100+4,57(8) 100+2,57(12) 100+2,57(12)
1K4H 1 65.39+2,51(12) p<0,01 140.21%+4,35(12) p<0,01 116,35+6,86(12) p<0,05
2 KA 2 59,22+2,83(12) p<0,01
3 KA 3 53,09+9,09(3) p<0,01 99,97%5,12(11) 95,141+5,72(12)
5 KA 5 ‘ 161.21+8,74(12) p<0,01 116,851+9,10(12)
il 7 203.34+24,84(13) p<0,01 89,93+6,26(12)
#*6 IERABRLSHESENRIME Se-GSH-Px Et
Table ¢ Se~-GSH-Px activity in plasma of mice totally irradiatep with various doses
FAE | Se-GSH-Px #EH#: (FAMN B4 %) TESE
Group Se~-GSH-Px activity (relative percentage) X +SE
(Days after irradiation) 2000 rad 1000 rad 500 rad .
X #R48 Control 100+£9,99(14) ~100:9,99(14) 100::9,99(14)
1R4 1 61.98+9,40(12) p<<0,05 69,2849,24(12) p<0,05 89,58+11,54(12)
2RA 2 125,37+£9,05(12) K L
3RAE 3 60,25+ 14, 68(9) p<0,05 78,60+8,74(12) 67.90+6,17(12) p<0,05
5 R 5 182, 09+11 77(12) p<0,01 92,61+10,56(12) ’
7 RE 7 126,1748,71(12). : 121,25+8,72¢15)
94,63+11,46(7)

- 155R4H
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AR AT, BLch® RN 50T AR BB Ik B8 5 T & 12 L RUE 1L h GSH-Px B89 7+
RORETITIE. EEMNMFERR, 500 rad F5HF Se-GSH-Px I PRI 5L 4; 1000 rad f34¢ 987
B, EOEERE R LR K, AR AR S U I 4148 Se-GSH-Px 1 Vs {b i 42 BER1I 48,
A F 1 3% Se-GSH-Px 3= B3 I T 1 4 4R 5 51 10 B sy s o 0 o, b JFF 400 M 5 i 389 M T B8 T A K
L3

ScUR4E UL, HUAXT SRAT IS BT B AN R Y S IR SRS AL SR R R ], R I 2 B IR
F 3 5 2 ) 4R S R TR 2 2 GSH-Px I M 0 0 DA RS b s 7R 383 B % AR 2E IF 4N T2
HAMBEETUTE, BT EE, TASAERANRNRRE AR, RIERIIH %R
HJs%: (DAL R Se-GSH-Px py4inshJa i3 RBC, TR (L1 SR, FURBSIE M A IR,
W RO TR BERE 2 TR ST IR AG R INTT AN, K1 (2000 rad) BAYH TR RE 2 R U I [ 19 38 < T3 A5
(2)RE A AL Se-GSH-Px.py IR 4R 4T BUR AL STIIF, BN Bg Bt EAL 05 P22 R B, 1E 24 RS i F
R EIR LA 5 R b Se-CSH-Px 15 MR IMAREE Bh /N, 7™ 8 #5107 1 (B4 2000 rad) BHIE 4H K
MM (3)ESHEURALINE, TR AR EIFE, S Se-GSH-Px IE 2 (L BIF 2
PR BARRS & R, KU KR5S £ Rk D 4mi Se-GSH-PX iE {4, $ATEURMAL/NGE
2000 rad FASTEY, BRI TR A U2 L 06 32 B0 MO MR IR o (8 34 2 00 B AL R AR I (RS
1000 rad), W RLE SRERHE s (4) (03 Se-GSH-Px 3% #2513 B R RS RIME (%, — MY 391
W R E R Tk R IR TR MR e LR AT FR AT MR 3o 2 A B R R 1Y A
EFHURZ & HRAN, FIEEGART b TKBS R4 b5 LIRS F AT, T
B AR G B RN-2 B4 AN FT S AL R, o

GSH-Px RMAF M AR G5 WG 1B IR 17 RAR AR BR 4y, RES AL VE B B A
21k BRI AR, SEFAERERT GSH-Px A (LI A B RO MR T VE RS KB
BRIER A AR E IR E SRR, MR VE K365 & h S R A R
BERZEREFROXRISEAE, Bit, NASEHIERSELRKR VS SHEE, FE
T AR A IS B A M R R AR AT B B T X DO IIAIR, TR R RS I BT
IR WAR MR R, T0E X JE AR G IR BT S AL 1R, 5B R X JE 43 4k 5 1 B2 i
TR B FROER . - -
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THE FEATURES OF THE RESPONSE OF VARIOUS
TISSUES TO RADIATION-INDUCED LIPOPEROXI-
DATION STRESS

Zhou Mei Chen yuén Ji Fengju - Huang Wen wei Pan Zheng rao
(The First Medical College of PLA, Guangzhou)

ABSTRACT In Order to investigate the features of the response of Various tissues
to radiation-induced lipoperoxidation stress, the SeGsHpx activity in RBC, plasma., liver,
Spleen and small intestine of mice irradiated with various doses (500, 1000 and 2000 rad)
and at various intervals after irradiation was determinated. The results showed that the
forms of the response of Various tissues to radiation-induced lipoperoxidation were dif-
ferent from each other and might be grouped under four heads. 1) The tissues such as
mature RBC, which cannot synthesize SecGSHPx. The characteristic change was that the
enzyme activity decreased after irradiation; the extent of inhibition was increased with
the increase of irradiation dasage, and became higher as time elapsed after irradiation with
large dose (2000 rad). 2) non radiation sensitive tissues such as liver, which can synthe-
size SeGSHPx. It can response to radiation induced lipoperoxidation stress, but when the
irradiation dosage was large enough to damage liver cells, the increase in the enzyme
activity became less. in severe damage (2000 rad), SeGSHPx activity was decreased on
the contrary; 3) Radiationsensitive tissues such as spleen. Owing to the necrosis of most
spleen cells, the measured SeGSHPXx activity could not entirely reflect that of lymphocy-
tes and was thought to be infiuenced by the relative content of reticular cells in the spleen.
In the sensitive tissue of small intestine, when irradiation dose was 2000 rad, as the
intestinal mucosa was extensively detached the enzgme activity was decreased. But when
the sensitive tissue that was damaged (1000 rad) reProduced again, the SeGSHPx activity
could present an increase; 4) The enzyme activity in plasma was primarily decreased but
it would become higher at some time after irradiation. This increase was mainly based on
the release of SeGSHPx into blood from the destoyed spleen cells.

KEY WORDS Radiation effect; Selenum-dependent-glutathion peroxidase; Radia-
tion-induced Lipoperoxidation stress; Radiation-induced Lipoperoxidation stree reaction.
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