JEDLEEEDYERR 199 F W18k B S
Wi FE ST 15 45 1 AR it
m % IRE

(EREMAZREZHEMZ,EIX 630046)

#

=

SR KBS 4 1.5mg Se/kg B, A “Co 6.0Gy — kB8 4%, IR 56 Hid B B
BT g eH Btk GSHPx 4, LPO A& & T4 *H-TdR HAHF%H, XA
A EIB E faefe BT 65 GSHPx FH T4, HxRRAMNEMH LPO M At $4al
HTHE, #FLN, /8 “Co BHE I RIKN ) GSHPx &2 FWGH,mE
AT RERBAGER S RG ARG ERELAR, F—5 &, %%8F 4 0,5mg/
kg A LB, MAmKAEGEMR, LPO LIEm SAN T AR LA,

RMIA ARG, S u B R AL, SR Ak

35 51 S ALK UG RONL T 2 — Rt A B
FIRIE &SI, TEEREfREpHBRE
B HEEANEDRZ—. B DNA iR
U SREE S M e, BIRER
R E R ERT R, WeeEhlk
that % B RWENRE, SERE G, 2R
e, B SAXMER RS BARHE KT
Lyl (GSHPx) Frhsr, X oW s is
ERHRGERNRRERT ISR, AXH
WSk LR GSHPx FEH#: RIS it &
% (LPO) BREBHBGHBRA, UK
LW B S WL B R IS RAT
THH,

HE5FE

-, ¥$ Na,Se0;, Merck PR AR
¥ (TBA)., LWRHZI7; WZEE
Wit (TEP), Aldrich P&; ZHENHER
B (DTNB), EHE ¥ B %™ &; H-
TdR, b ¥ I8 F RERAZTBE ™, Lu i 18.5M Bq/
m], .
sk X S 28R BALB/C /NE 2,
bk, IR 20~25g,

= &

L RS T EFE TR M 50 K
B2 H, 1 HAAWRERA, I A448R
H, TLRIFHROEL 3 S5,6,7,8,I0R1H
g’ﬂﬁ@&% l.SmgSe/kg 1 Na,SeO, ?gﬁy _7':!5
7R, VALK ERHEBRK,. THEREFD
MBI & 55 # N, Co — RS,
FIEHE 0.622Gy/min, RAFE 7.0Gy, Wz 20
KICTE,

2. Wi Hi45 Ve 5 . GSHPxy LPO B
H-TdR BARIXZ 64 FUNREE 4], 2 X 4
H: ABHBRTR “Co BRA, BANATA,
C 4% “Co $HIMM, DANMBEA. A,BAR
E%1.5meSe/kg, £ 7R, C, DHALZEAE
K, “Co BBAMBTLRE 6 Xitf7,
BHEN 6.0Gy, TLREIOX (BEFE4
XKD, SREEES 185kBq/g fkE °H-TdR,
3h JEIRE FLZBREE, BRBRER 2R ML R IE X i
0.6—1.0ml FHi%E% i, 3000r/min X 10min
B, MREE LPO WisE, HEERLL 10,1 jn

* AXMEIVEERNAEMTHLEZER SN Z
.
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A 1ml 0.2mol/L 428 Mk thfE4 1l GSHPx
EEREE., AN FRERE, DAEREEKS
DR E 2 KE G, BUFASE R, A
RTERE,IRE, U EEE O ERT A
M4 4y 4388, &4 i 0.2ml 0.2mol/L REER
42 phie el i LPO, GSHPx % °H-TdR
ARRDHE. BET BN

(1) *H-TdR BARE B 0.1ml ZW 4
K443 Bl 1mol/L KOH 50—60°C #{k 1—
2h, W%, IR 8ml, BEEHRES WA
.,

(2) LPO Ml HokigA TR,

(3) GSHPx &% il M3 B ZEHGE &Y
_j‘:,‘pg—m_

(4) BREREASDKRIEEK G250 157,

(5) St H AL Z 0.

3. Wi SR fE R b GSHPx EYERZY
Ay MR 120 R, SV BRERERRE,
M e, PR E TR, GSHPx FEH:IIE
s b, BERE 1,4,8,13,18 K, DRE4A

FEALEBUNE 5 Rl GSHPx #EH:, MBEARRN
RIRzh A B, ‘

4. BWHIES LPO XK AR /N K 40
HAYR 4 A, &AL st 1.0,05,0.1,
0 mgSe/(kg » d) (Na,Se0,;), HL TR, £8
T3 R AT R W44 4 LPO, J5 ¥ H
#l.

& R

= BEHERNRFECENEE & “Co
7.0Gy BTG 20d FET-RMBLER, KEAF
FER 28%, RATER I HFER 20%, 005
BTEE,ERELHEER.

=, WEXEEIB 4 P GSHPx jEHE
B LPO B HIMm 4 “Co BRG, I
RIT4nR ek GSHPx R B R &L,
LPO BRI 2.

=, @R “Co ¥ ‘H-TdR $ AFIL
@AM CH-TR BAMHISESR
Wz 3.

®1 %@H “Co WEE GSHPx pZEft
Table 1 The change of GSHPx after °Co irradiation and Se treatment

AR BA CH . DA PE
Group A Group B Group C Group D P value
Se+*Co Se $°Co control A-C A-D B-D C-D
Whole blood 15.342.9 12.941.7 13.44-3.0 18.3+2.3 <0.05 <0.01 | «<0.01 | <0.01
Liver mitochon fraction| 315445 222428 237439 157421 <0.05 <0.01 | <0.05 | <0.05
n=16 X+SD Eg#fi: £ U/ml, &R4& U/mg EQ
enzyme unit; whole blood U/ml, mitochondrion U/mg protein
;2 %M °Co MG LPO SREM
Table 2 - The change of LPO after “Co irradiation and Se treatment
AA BA CH DA PiE
Group A Group B Group C Group D P value
Se+%°Co Se “Co control A-C A-D B-D C-D
Plasma 12.64-4.0 13.643.6 16.943.7 13.84+2.3 | <0.01 | >0.05 >0.05 | <0.05
Liver; Nuclear fraction 117.445.3 115.745.9 | 125.14-9.2 110.6+12.1] >0.05 | >0.05 >0.05 | <0.01
Lysosomal fraction 108.14-17.6 | 89.6+17.3 91.4-17.8) 59.1410.3] <0.05 | <0.01 | <0.01 | <0.01
Mitochon. fraction 217.4426.2 | 130.8+38.7| 155.1441.8] 27.9+10.1] <0.01 [ <0.01 | <0.01 | <0.01
Microsomal fraction 48.7+11.5 39.3+8.2 39.747.9 24.5+6.9 | <0.01 | <0.01 [ <0.01 <0.01

n =16, X+SD LPO #fr: [ nmol/ml, A% nmel/mg HEH
LPO unit: plasma nmol/ml, tissue nmol/mg protein
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Table 3 The effect of Se and °Co irradition on incorporation rate®

%3 HWR “Co MMEX *H-TIR SARLENESN LK HEW

of *H-TdR to liver subcellular fractions

A# B# cA DA P
Group A Group B Group C Group D P value
Se+*Co Se $°Co control A-C A-D B-D c-D
Nuclear fraction 879 9297, 729 1009 <0.05 | <0.05 | <0.05 | <0.01
Lysosomal fraction 839, 959, 809% 1009, >0.05 | <0.01 { <0.01{ <0.01
Mitochon. fraction 759, 839, 709 1009 <0.01 | <0.01 | <0.01 | <0.01
Microsomal fraction 559, 749, 569 1009 >0.05 | <0.01{ «<0.01 | <0.01

1) DIxdIRARNBALLEX 1009

The incorporation rate of contral group is referred to as 1009

W, 4WEfEREM f & GSHPx &
HHZEEL AWAMIERE GSHPx Fik
Wb RRE | RE 2, WERFTRS
MERARERE, EREMAF & GSHPx
EHRERARA®,ZEONEE4MESRE
AR TER. BRXEFET, = 18 X
EAREIER . BETERARBERANEE
oy BLEHERE, i T REE RN AmERAR.

[
o
4

15~ o

enzyme activity,U/ml
B
* DI
{
o
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—
=3
)

h 3
4 8 12 16 18
day after irradiation

Bl SBRAREDEE °Co6.0Gy 23HR
BEAENEMp GSHPx Ekmdt
Fig 1 The change of GSHPx activity in the
blood of Se treated or untreated mouse, at
different times after “Co irradiation
(®Co 6.0 Gy whole body exposure)
v—¢ Se+4%Co
A—-A, Se
®—¥% “°Co
0 —0 Control

H. SEHRENS LPO BAHXE
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enzyme activity, U/mg
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4 8 12 16 18
day after irradiation

B2 2FRRBLBE/DRS °Co 6.0Gy £25AWMT
TrAeEFP GSHPx FinTi
Fig 2 The change of GSHPx activity in the
liver of Se treated or untreated mouse, at
different times after “°Co irradiation
(*°Co 6.0 Gy whole body exposure)

s—e  Se+Co
A—A Se
X—K “Co
O —0 Control

WATERTE 0.5 mg/kg DB, RN BIE M,
AR LPO & B HE R % 4.

t it
. GSHPx B— I HREHE, BRIHERKEE

BB BT E k4, 5% DNA & /L7 LPO,
Hutchinson BRIEH & W15 M RIBH 7 78 &
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%4 TENB®N LPO 4RHKN

Table 4 The effect of S

e at different doses on LPO

14 114 .
Group 1 Group II
1.0mgSe 0.5mg Se

14 A P &
Group 111 | Group IV P value
0.1mgSe | control | | i-lv | I-Iv | 11V

Plasma 10.50+1.1 10.04-1.6
Liver;
Nuclear fraction 61.44-2.8 47.345.6
Lysosomal fraction 62.143.3 $7.54+5.0
Mitochon. fraction 63.54-5.5 51.2411.4
Microsomal fraction 71.345.5 53.145.6

8.441.6 8.6+2.0 ) <0.05} <0.05 | «<0.05 | >0.05

46.24+2.1 ] 42.54+2.1 | <0.01 | <0.01 | <0.01 | <0.01
40.143.0 | 37.243.6 | <0.01 | <0.01 | <0.01 | >0.05
37.6+5.9 | 38.1+45.0 | <0.01 | <0.01 | <0.01 | >0.05
48.7-44.6 | 41.142.6 | <0.01 | <0.01 | <0.01 | <0.01"

n =10, X48D. LPO gfr: (¥} nmol/ml, AR

mg protein

W TR BB T GSH RS, W 1]
BE—SH Z£HLE YT R P E | £ DNA,
k%t GSHPx, LPO FiE g1 BF 3L ORI IR
Ay HiE— &m%@mﬁ%%ﬁﬁmmgmﬂ
PR TH R,

Fhoth 9Co 7.0Gy XA/ — K HERR
B0 RERRERABRELEEE XS, |
LM BIRATY B R RNR BT B R R
WREFER, AEEFEEE N /11, RAW
EEA S5, ERRERFULELER, TR

BALB/C /MRMHLERER, HERFABRKX

FrEe,

MILFIFER AR SR LA LR A DY
GSHPx fEYEHE X RAM BT &, I ER
¥ 75l GSHPx FHHBHEASY, UAWE
BAFASEAHPE., EASNTEREERRSET
EE KRR E R LPO &%, GSHPx &
A EEEBRARREE, SR N
I EERPLK AP R/ BED, PR E REEIA
# LPO AR, BHREZ2ME THEEERA
L, RBC B GSHPx BRixmSHHE
R REW,

MZZ 2 ALK F “Co WA LPO X B
PRETHEIA, MAWBRA, AWASY
BALREHEER., XEFABHREKBN
GSHPx REERBRM 4R LPO B, F—
CEEEIRMTHERRRG PR E AR
B, NBLARASE,ZE5 LPORESM
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omol/mg FEF LPO unit: plasma nmol/ml, tissue nmol/

AR, X E U 7 %52 DNA R RNA {7
REFEESEAnY, EXREDERHER, £
Bk St R 4 LPO B ZEETHBAH., X
WY GSHPx XEHETEMM(TS %)F1k
Bk (25%) v, TS ES RGOS o L BT
GSHPx™%, iff H Rk &0 0E . EEmE
RERBE AT AR S, BESHEERR
AL R AT R R LPOU,

£ *H-TdR B A SR & SR B 53 5 1
B RANE. BRI A S A TR
HBALRERETERE (P <0.05), ¥
AEORENRGEREER R BT R K
e, T S A B R RO RO R A B B, X B S5 BT
fosk BAE—3.

ZEWEE GSHPx FEMEZABLMFRN, R
AW ZIRIERERRE 3KNET 7 KB
i1 WBC 3,45 % 0E 3.

£ 1~4 R GSHPx EM:iess, HEHE
BmETR, HLUE 4—13 RELEBTImEk
BRI, AR EThEEE R E , BHifi GSHPx
BRFER, XMOEELETER L. BE
13—23 RAVKIRE S, AWBEREA GSHPx
18 RXFIIEH ,WBC 23 KR E E#, ERAW
HERANKESBE%L. M GSHPx FEHH
ARG, EERDPEBERLE SRR
SEARGREPIER, ERHTHEE RE
e E R, RREERIHANAER, X
BTLUREA BHATRASERE L BB
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Fig 3 The WBC count change in peripheral
blood of Se treated or untreated mouse, at
different times after °Co irradiation (6.0 Gy
whole body exposure)

«—. Se+*Co

X—¥%X “Co

0—0 Control
DA |

BNRI/NBREEE SRR, A4dh

LPO &EWBEBEMMN, XE—TRKRBMEBH
BXRMBERNARE, A, AEIFRERRAIE
ARy 0.1,0.5, 1.0, 1.5, 2.0, 3.0 mgSe/
(kged) H9 Na,SeO;, HELE7 R, & 10 RWE

LPO ff, ZREFIUAWMETR 0.5mg/kg DLk
Bf,LPO LiHNBEL 0, ST FIERN"RAR.
3.0mg/kg B PNHR ] ILATRE I Mk , b S A5 6k, %
T R /NI B R, EE D 0N B TR 2 4
BAEEBFARFEIR. 1.5mg/kg DL ERDE
T A RFAERNRATE. 1.0mg/kg DL
& WHRENE, RhUEGkEIHE. o

O 0 g AV oa e N

LR AROME, EEFWT GSHPx §% LPO
FE, XERERNEEINNEARINAA
4> LPO AEMEE.

WE R N SA MmO AEERHE.E
ERAEREESRMAMEEHERERESY
BE,XBEAFEEENEE. ERNTRD,
0.5mg/kg ¥4 7 RAWS 1.5mg/kg EA R
KA, WL LPO #in, A S hi
HHEEKXR, TLBEERENANSEWFLEE
%10 B 54 Wi 8 R ik N R A £

S LR, HAF—EHREHRG R
MEARREER, BE—sBEE LEE Y
GSHPx R #/ERAN. ERWNERSHEENM
ERER (B EIHFRENE R R
¥, XWHRBEOERAIEEREENAE—-TR
W] B HR]
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EFFECT OF SELENIUM ON RADIATION INJURY

Xiang Rong = Wang Dingnian

(Dept. of Nuclear Medicine Chongging University of Medical Sciences, Chongging 630046)

Abstract

After ®Co irradiation 6.0Gy and/or administration of selenium (1.5 mg Se/Kg, Selen-

(continued on page 376)
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Hz), ifn g-%P jEiE#THE, &I ADP By
p-PO, WML & TNMR 40 & th & 7 i 9.
AMP W44, K %P B REA FREAE,
{E IR RN BE (R IESE 400Hz), & FIRRE
/INEY Pi (%@ﬁ) 5 [MOZFC‘;SBCSPh)ﬂ_’ B"J%’
&, EEH P EEERESE T 5 5) 0.42
ppm (7).,

WHERBRABRMA AN TR (B~
0.01V), fFEARBAPHE AFEEARERNE
F# k. ¥ DMF-H,0 4 F$, ATP, ADP,
AMP F1Pi4r Bl 5 [Mo,FeSy(SPh)]17* (z=
3,2, DR A, WEEMBREEEHSSELEN
WS ANEAEREREMER, MkORE
35 ATP > Pi, ADP > AMP, ZHEEBREBRL
EWERELARFHEPOEF, RIETFME
FHREAEFZEOHE.

£ DMF-H,0 4+, ATP, ADP i Pi
53815 [Mo,FeSe(SPh)17*(z = 3,2, 1) %
&, EHREUS%ESFTIETHROR N EBR
ABR%E, NEFEDHEETRERER. ER
WA/ Pi> ATP > ADP, AMP EA ¥
BRALEHE R, #HT AMP fify o-PO,
R ERRE, REERMOEMEAME, Bl AMP
ERFENKERVEN. BTRAYHO%
ZET ATP SREANRER, MELAYWST
RIS EMARIE RN, ATP SERAE X 4 5
HENRETFESWRE MR EE, X

RPN LA YA T BT AR
B S 4B A B B 4R 2 FEL 52 ERL T EG
ATP F1 [Mo,FesS,(SPh)s17* H9% &, f#

BEMERE IR F R d 900cm™ LB E

884cm™', ADP S5ZHEFHEMNLS, FEEH
EFRERDh4E ik 30 3 £ B 915em™ 4L 7% & 901
em”™, KRR FHRESERERLEWHES, &
HMER2E—eBENELER. EARKE
E# DMF-H,0 (pH7.0) MM, 7E 48h A,
[ Mo,FesSy(SPh)s] ™ (z = 3,2,1) 5 ATP iy
KA TR T BN, &ERE ATP HIKE.
H B0, ZEAH, Et EREA W, BIRA
R ATP Bk, MOFEREIESL,
BT L 5 B I T 75 H 0 2 o A A £k 190 2 [ e
B, ATP HFA[GLE 7-PO, mELAERT
Bhpygk L, THATHALKAY ATP HF
EHRENAE, MEESRERER T &S
#HLERE ATP KR,
fLEBBFT R, ATP ERFRMA &
WiEIE N A MEBRR 5N IR F R
& WA RS FEME, REEAEFR
i F 2 ThRE.

2 % X W

1 @ EEEYE. BT BIIAFHKE,1987; 266—
268 )

[AXF19914 5 J17HEH, 7 f130{H)

(continue from page 373)

ite), the activity of glutathion peroxidase (GSHPx), the rate of lipid peroxide (LPO) for-
mation and the incorporation of *H-TdR in the subcellular fractions of mouse liver and
blood were studied. The results showed that the blood and liver mitochondrial GSHPx rose
in the 1—4th days, dropped to subnormal level in the 5—12th days and then recovered in
the 13—18th days. Se treatment had a markedly protecting effect to mouse on this change.
It was also found that the LPO contents of blood and liver subcellular fractions were elev-
ated significantly by ®Co irradiation and small doses of Se had an inhibiting action on such
an elevation. These results were supported by the experiment of incorporation rate of *H-
TdR in liver cell. However attention should be paid to a dose-effect relationship between
the protecting effect and the toxicity of Se. It was found that when the dose of Se was
over 0.5mg/Kg, the more Se was given the more LPO was formed.

Key words Selenium, Radiation injury, Glutathion peroxidase, Lipid peroxide
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