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[:lit ~] § lr-1: :f~Hi-t:t\.:'&h:Ui'J (Dehydroepiandrosterone, DHEA) x>Jr2i't't$t §ri! ~(J~.fJt$(ftftJ!l, J:Jill-:!t-f!If 
'1i: D HEA tiL~ 7Jt: &:l:!'f 5.9.\ tJl {;fi: :*.%E iJ é~ tfL;E!J!. o :t:iï! : frJ JiUli Vii ~lJ jt:Jft?! , if! tm Eig lM Ell: 11! l7Jc , D NA mntHf.lîl.tt !l'X: r[!. Y7Jz7Hfr , 
~1t::c\'}ffiB@:;iÇ~1Jl!xJ.il~ DHEA X>Jfflti:~:@JV(;tffi~& DNA :f_9H:fJé{J*:ff'f'l:f!Lfït~ :25 nmol/L DHEA PJWJJrl;iMi; [] Lil 

;!jlix;J DNA é{]~ ftf.DHJJ, 7ë DNA ~ftYfJ&Lt:J'trlr!tf:llJ.iloif!gffiE@/MJRJt.!.?Mi'i* PT _lAI., DHEA iE 10 nmol/L f&IJ'!:UiîJ~Jœ.~ 
f*tf'Hi<ilt'hffiilPI~stffl·ti~:fJlj:iJ, ft:i(Li'ffiH~li.!.i7Jci!Lt7ë~ Jl'l.t't:tiBJê, :'&~ DHEA ~ffl:J/JH i'l':J1Jt$(1tJFJj)Jftffi o DNA 3Ji( 

H~mfi~Eltli.!.ùkiiE~, 10 nmol/L, 25 nmol/L DHEA PJ~l!Hf!Ji!ltll51~1tst:fJl'31~é~fli<ilHlH/lJfl{g~L: ,X DNA 1%J;{}t1fdtrtf:l 
:œo fffiH~~AA:5HJT:'&SJH.î 10 nmol/L DHEA Im~;EI.st~1t1Jl{Jj(J{]gffiH~ Go!G, tîJj ttfytll!Q.1t.tî*~, jr'ij c, IJE{fj'f,fi'nJfl{gljij 

iœ.li!IZY .t~*i_~a}J DHEA PJ~lili9fil!i'i''f~'31~é~Hi<ilt'î!gffiilPIVi!JL: o g_î 5 nmol/L DHEA lJJ1:$'G)ù::3'1ll. PJ~!f~~1tJY!fMI~é':J 
Bi<ilt'î!if* E!lllilPI~Z9Js :5t$f1HillilPI'f~!lf1fî~j;T~o ~tt: DHEA PJ *1? DNA bZ.B{&JJt'îHffiH@~st:'AfttOlf:iJ, JZ,:PJfj~~;tt~ 
~f:îHt ~fm llJJ fF ffl , ~li li9T ~ 7Jt: , 1Jt i@l'!HHlË&:I:îW s!Hil i* ~'15E:r}] fî~ é{] tJLl!J!.Z- o 

*•~=~•*•~;~~~f'Fm;mtt~§~;lj!i;•~mm 
Jt!jïf.!i;l~: 1000- 467X(2001) 12- 1349-06 

Anti-Oxidation Activity of Dehydroepiandrosterone 
and lts Mechanisms 

YANG Sun, HAN Rui * 

Institute of Material Medica, Chinese Academy of Medical Sciences, 

Peking Union Medical Colle ge, Beijing 100050, P. R, China 

[ Abstract] Objective: The aim of this study was to determine the anti-oxidative activity of a new chemopreventive 

agent--dehydroepiandrosterone (DHEA), and the mechanisms of action Ly which DHEA protee! the thymocytes and DNA 

from oxidative damage. Methods : Agarose gel electrophoresis, flow cytometry, single cel! gel electrophoresi;;, 

chemiluminescence assay, triazolyl blue tetrazolumbromide ( MTI) colorimetry, and three dimensional collagen gel assay were 

used. Results: In agarose gel electrophoresis, 10 nmol 1 L DHEA blocked the typical DNA degradation ( DNA La<l<ler) 

induced by H2Q2• DHEA 2. 5 nmol/L and 10 nmol/L both significantly decreased the percentage of characteristic apoptotic 

DNA peak in flow cytometry. In single cel! gel electrophoresis assay of thymocytes, the results revealed thal DHEA could 

block DNA damage induced by H2Q 2• Small strand breaks of DNA like come! were seldom observed, and the cells treated 

with 10 nmol!L DHEA more like dots. Using chemiluminescence methods, 25 nmol/L DHEA exhibited its potential of 

· f d" 1 Th Jt Iso suggested thal DHEA had the capacity of increasing the migration of lymphocytes scavengmg ree ra 1ca s. e resu s a 

damaged by H2 Q2 in three dimensional collagen gel assay. The adhesions of lymphocytes exposed to DHEA (10 nmol/L, 1 

nmol/L) for 4 hours were significantly increased by 15%, 14% respectively. Conclusions: Protection of thymocytes and 

!&ffi El M :2000-12-27; f~ @1 El M :2001-03-06 

* ®ift11=:1!f: Tel: 86- 10-63165204 

Fax: 86- 10- 63017757 

DNA from oxidative damage and inhibitory effect on apoptosis 

induced Ly H2 0 2 might be closely related to its meehanisms of 

anti-mutation and immune enhancing activity of DIIEA. 

Keywords : Dehydroepiandrosterone ( Dll EA) ; An ti-

oxidative activity; Reactive oxygen intennediates (BOl) 
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-*~*ilW~ (dehydroepiandrosterone, DHEA) R: 
A~~k•~m*w~m~~~~~. ~tt~~~ 
!Wf;$:, :(:Ef;-f>:!*J kJ~iî!~iŒ~ DHEAS i'l"J%s:\:JitA.JÎil.Wi 

m~.~~~•~m~~~~•tt•••M~~M 
ffi o l3 ~ 'Ë W {;$: ~ ~ ~ ~ fPJ , JÎJl ;~ 9=t DHEA lJz. 
DHEAS ll:iN~~~é{J:f:I"\'-Ki:tJJtl~l~f3}jJIL JA 30 :jjlr. 

:tî tfL ~ 1*J D HEA 71< 1JZ- !.W 1Hiî r ~ , :iiJ 7 5 :jj B•Hê :;k 
$~A JÎJl ;~ 9=t DHEA )':& J3t iii& Y T 95% , ii~ tt rm~ 

DHEA ~~Yl3tJLf;$:~~!&;tJ];f§:k 1
'
1o f'f::tJ;îHt~ 

fi)! j)}j ~ tJf ~ , ~@:! NCI lfl.:(:E 1996 ~ )jiJt :lHiî nt 1'! 
DHEA ~ ITAA;ftl ffi:WJ!IiliWiîJFJi: 121

, itp§;ï9J~~~iiE~ 

r::l ~~ DHEA xt~rJlnn~:ff$Jtftfi'l"Jft~tJli37J~ffl, PJ:ff 

~:XJ:iJ!137J DMBA i~Jité"J:;kBFt:JLJt~mî 131
, 3fJit.fJ\! DHEA 

Pim~m~~~h.~~ê~~~~~~~~~~ 

f3J~Jt1 14• 51 o irstl:~ § ffi~HWR§;f!P~fr)q, ~O$HJt1ff! 

135, ~~, mi1ff.R~~fff, iE~*RflrJl;ljj i'l"J Jit':t , Jit~ 

tt;fj~9=t®~1t~i'l"J~m 161
, rmtt§;a"J § œ~~xt 

~ll!Jm ,~Jl~Jt~X;j::_ !J:PJ::k*-=f;@:Jtz;j'ff( {jj o*~~;fljffll]\ BUt 

~-~~.IîJf:nD~A~mtt~§EE~~tt~~* 
tft~ffl, JAITffnr-t/71*it DHEA tfï:~~lk:f:l"\'5!t!L{;$: 

~~ 13{] tfL.f_IR 0 

1 *;t*'lj.~Q;Jj! 

1.1 ;jyf*lj. 

1. 1. 1 BJ!J:PJ;filiJ\JfiJ: f~m ,#,;Fffi~!î;Jm ( LMA), ,Jffi~§' 

1'J.lf Jnsni!J K,RNA î]l/j A(RNase A) J],4fl~JP~ DNA):!J 

mttJR)h"(, lmtM~M C triazolyl blue tetrazolumbromide, 

MIT) :t5] ~ Sigma 0 n] tz:. lib ; H g{E :fr'î ~ }f É3 

(fibronectin, FN) WJ § Promage 0PJ; 30% HzOz mkJ § 

~~~ft~iJ\jj:IJ0PJ; DHEA 7Jqct@ll2î~f4~~~~ 

1DJ $!/Jl m 1~ o 

~fl. fl}t 115l (O. 3 mol/L NaOH, 1 mmol/L 

NazEDTA); lfifû'?i15l (O. 03 mol/L NaOH, 1 mol/L 

NaCI); flUflVJri'Hti15l ( 10 mmol/L EDTA/50 mmol/L 

Tris-HCl(pH8. 0) /0. 25% NP-40/0. 5 mg/ml }if É3 

nrt K); llit!Mi'fii15l 1. 67 mg/ml, m-T O. 012 mol!L 

HCl ?15l9=to 

1. 1. 2 iJJ!J1j]: Balb/C 1]\ ft;{.' iltif-11:' 5 -6 m~' EE 9=t 

~~~M~~~~~!J:PJm:nm•~~mm. ~!J:PJ~ 
t2HiE~~J SCXK 11-00-0006o 

1. 1. 3 {)((.N:Heraeus I3iofuge 28HS ~~:iili7kH:.'tJL; 

PASII miifi:i~fiilflfiJ::l'éJJri-h Opton 9b'éiœ.fi&tJ}; (HW50 

7RJT1&~J)'[;y»;(, KP490 ilP.::l't.Ff); Olympus ft~{§ *ffê; 
BIO-RAD 550 l('lNl.ifi~{)(; Forma Scientific =it.\.ftfl~ 

:f:~)'f;fi'f; S Jjs:. JVC ~~Rf{:t.tJL; Macintosh Quadra 700 

~~{:t.tJLo 

1. 2 ~~:tn! 

1. 2. 1 1!1~4itflijJJ,~~I!l!ffiJ~?{J[: ~ Balh/C IJ,r!lt:tJ_trfil)lt 
~.xmr*~•.~wm~~~mm~~~.@ 
!fi: tif ff. ~ g ft ijl-f' ~Ill fl§ Et A 15 10% 1]' 4 Jill ?JU"J 

RPMI-1640 f lilli*J, :i::tiJ!tJSE!1'J!&i !Jt1$JJt~·l.', t)\;?;~ 
2 i~, 11JU;f~ijl~lll~~?15l a RPMI-1640(LIFE TECH­

NOLOGIES) gl!lfl§!i'f~~. 15 10% ;fAJ(f&é{J;J,4ll'Il 
1~, 100 U/ml w$~, 100 ~-LglmH_Œ$~ a 

1. 2. 2 Jmi)tJ:~~Jit:J'é~?9!~ DHEA ~ DNA ~{t;f_m{jj 

i'J{j*:j:}lfl=:ffl: J!JL:~P~Pt~ ftffffi- ~P~pt~~fLf>:-*, 

!V,:fr7!Çi:tf (Luminol, O. 2 mmol/L, pHIO. 2) fFJJit 
~~~~.~m~m•~tit:J'éM~&~~-§~~~ 

tc'i., 3f VJ1§lllZ~xf4::îzH1f!jllf* o 

1. 2. 3 ijlglll fl@MfR ~Ë!J;J\tir19!~ DHEA xtm t!:~EJf3& 

DNA t~fjj~*=tftf'Fffl: f!JH&~/P~~lllfl§~?{J[l3~jrlj~ 

JJt DHEA Y~~ ,ft 37"C 5% COz 9Pf*i'f9=tr~-it:f:~]'f 2 h 

)§-, ~·C..'-i;:ky~ ,:hOA 15 HzOzCt~i:t!Jt~ 50 1-1mol/U 

É!"J PBS {'f:ffl 5 min, PBS {'rp~ 2 ?Je, jJOA. 1. 0 ml PBS 

fiX1THJ~ 0 P&Jl!Z 1% mmum~!R Ci"J 1ooc > 9o jJ-l :t5J 
~~~~!&:ft _t~~*B!Ra.J$: 1:3 t~{ff~P]ZJtîZ 50 ~J-I 

glll!ffiJrft, l3 37"C 1% LMA ill~1~~, :t5]~~'fm;B 

JRL, f7j(kJVI:)f)ê 5 minÉ .~Ai$Jifly{J[q:t ,i"J 1 h J§-1& 

tl:l flP 1$- , gl3§ ~ ~ AfWffifi! ?15l9=t i"J 10 min Jl!Z tB , 1J{A.J]<. 

f-s:\;Eg1;J\i'l!W9=t, 65 v rt!llirEgi;J\ 10-20 min, tJHt 
Z..l!if ( Ethidium Bromide, EB) ~ -ê.:ftBdlts:\;~)'ti!Q. ~ 

tJïrx~~3fftU§o 

1. 2. 4 DHEA ~~ftEJr~~ijfP'Hl!IH§i)\'ijt:::l'l{] DNA 

m~1Hm Eg 1;1\ * m : x m ~14 r ~~ JP~ ttl JtzlJf! ~m Jm~ 
115l, ffl-â" 10% 1],4 Jfr]j~~ RPMI-1640 i}i'i]f{fgfH}ffg~[( 

~ 4 x 106 /ml, :ft:f:~J'fjf!i9=tl3~1PJJ':t()Jt DHEA y~iJ 

:f:l'f~ 2 h,fflf5 HzOz(g~~]Jt~ 50 1-1mol!L)é{j PBS ~ 

~fl!l~§, :r&nrtffH3JfiiJ~ 5 min fr5, ~·L'"*-U~11}~'f 
ri'Ht?-Glr:f ( 107 f([! H§IO. 5 ml) o 50"C ii'Ht 1 h J§-:fJO 

O. 25 mg/ml RNase A(g~):t]Jt) ~ 50"Cgi3§~1Mt 1 

ho 13 000 g 4"C~•L' 10 min,"*Lfl!f,1JO 2. 5 fif{Lf>:f_Q 

z..m, - 70"C 15L?!Ê:i:iTX, 13 000 g ~,,:.,q)(:~ DNA, T 
ii~ ?:fi-T TE ~~t1 115l, im~~ DNA f51i!:o~ 10 1-1g DNA 

i1H'T 1. 5% t?-fl!Uf.IJWEIBC~1;J< (6 v /cm) ,EB ~~)§-~ 

)lf'::l't rx~%~~llf:W::ff:Rf!;fflo 
1. 2. 5 DHEA xt HzOz tff!fjjfl~)i,~glll}ffiJgBJHfi!}l'fJWJéiJ 

f;~n(<g: î!IIJf&fl~flliHlTIHfHtdft, ~OÎJÎJ 1. 2. 4 J9T~, I:J 50 

1-1mol/L Hz02 tiJ.l{)Jfl~ilfllîHlUJJ§, 5 min §$H,'-*~lfi. 



i~iJLiJEr 4"Cffl95% Z.W$1ID5E 12 h LV,_t,}JnA 1 ml 

*" 2. 5 mg/ml DAPI :fr:! 30 J.Lg/ml SR101 é{]t!:f.1!Jt~ 

1~. Ift~J§":ft PASII :ru!i)ÎE:r\:fffillrH)(_t1'F$~~7ttJT, 

4lt t'F 8b iN~ 5E 2 x 1 04 -t- fffi JJr2 a 

1. 2. 6 DHEA :xt~1t~tllUliilJl,1HtfBfffi~fl.*lîfflé{]~ 

~Î"J: 111Ht;J\M~liil~J]Hfll~i!r~t~. i':î/GIP]rf(!Jt DHEA fJ)! 

91:Jll! 4 h J§", :tunru 1. 2. 4 1flt:.LV- 50 J.Lmol!L H202 :r& 
nrfffi~i!r 5 min, ~~L.,JE?tt5'êi~J§", fflff 10% 1)\lj::lfn. 

if'f é{] RPMI -1640 i)fiJ m fffi ~Ér y;& OC jg 5 x 106 1 ml o fJ)! 

7t m r 2. o j-Lg &:f *r'-î:!! ~ è é{] 96 :tL :l:t!f 3'F ;f,& 9=' , ~ 
Wï!..::Pi*, &:tL:bOA fr 2% lj\lJ::lfn.m S~ è (BSA) 

éiJRPMI-1640 :l:t!f)'Fj~ 20 j-Ll, 37"C itf'fl 1 h, PBS frF 
i1ê 3 !'XJ§":bOA 5 x 105 fffi~Ér~/fL, 37"C :l:'I})'F 4 ho 
PBS m-!:**r!îfflffll~Ér, JE7}·-i:;;!*J~* PBS, :bOA 
MIT %l*~§Jlf~ 4 h, T BIO-RAD 550 ID!W~t~15(_tjft!~ 

/E4ij:i'L 540 mn !1.!: é{] U,&jt]Jt, ;lVT-*r'-î l)fHffi ~;f§x;J~ 

1. 2. 7 DHEA x1~1t~tllU~Jl,~ffll~~iifJ:iff$~~j] 

éi]JJ!:;oîoJ: (1) *~*-=::t~~fBJé{]J&)Jjtlj\~: 11fj;JE1!J~1\tl1\ 

fi1Ut5JJJl,~kffiJlÉI~i~, !J:;f!Pjrf(!Jt DHEA 1ff.1!J:l:ff1f 4 h 

J§", i}ii]~~ffiJlÉI~ § jg 2 X 107 /mlo J& 50 f.Ll tffiJlÉI~l~ 

JJQ À 187. 5 J.Ll J& J]ï: Y~ i~ ( 1. 67 mg 1 ml) ;fil 25 J.Ll 

MEM(IO x ):l:'l}1f~(ff H202 t:tf:&!Jtjg 50 J.Lmol/L), 

Jt::IJnAFJ!WR:f§JJ!Zmfr3fiJ!:f.~, iJfiJ~ pH~ 7. 4a ~4t.llt 
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i!:f.~i~:bnAtif11J~~J\~9=' ,37"C rmJJŒltf1Hfirt1 7lJc'i"i 30 

min, W.JfH~HtiË 55"C ft::tîliiJ::O~!tr- f'L±:ftcy;f*l'R 
i!:f.1!ti~WI~l&:f~;J\~o (2)f[!JJJ@:Œttiê:\R d1J- S Jfs:~ 
fi!biJ1~VL (TK-CI381) =t(~rî'RŒHtËf"{fiJZJ:MiJ\Hft 

_t, !*lit 10 1ff!fm'f1t& 10 11§ § rJL 't&îî0tn1~tJL!J JVC 

atrBJt1U$ (Time lapse) JF:1%ztJL (SR-8080E) :tn:l!, illrm 
Nw~•œ~~~~~m:t&~m%~~~oo~m% 
1~ ~ iü %i: :fA'.~ a *1~ 1& ~f (19 fJJ l/Zi 1 J \ii'?: D': r ff~ .ri .illH~ 
ti:, ~1m~ ffi§ Z91~1ff'lt191m~M~iM*m1~~J\1i'?: 17-HHJJt 
~tif:tt 37"C o mt~1!tilll1A~-mrtt: 96o h ~-*iê:>K 4 h 

l*l~m~ff3~~o&i'X~~~m~~3o~m~. 
JJ!Zffl Dr. Niggemann i9:itù{]ittr.tJL4111f!Mf!~Jl;~147t 

fJTffll ~§:if 1'$ ~ $fQ f[!J JJ{g:ifft s :5t 4~ 0 

2 ~ ~ 

2. 1 DHEA x;f~~ El3~r~l't-.J}flliM11:ffl 

-~~:ttm~~~~•~oo~~.~~~~~ 
~~~-o~&m~~r:p~~~:k~m«M~~o 

ffi 1-t$25t:Ytt.&iP!iJ1SOP!~5EF!ff<Ji5t7't5Eilîi'!9:kiJ\, f!PPJ & 
~1;$:* 9='/lli.Mt*l~~JJX;:ill:éiJ~j-~o ft 10 nmol/L 

o~A~mT.~~•êlm~oon~~.~$~:Yt 

ili~fR?tU'IM::'gT!l$, *fljj DHEA nraA~t~~i· § EÈ 

~.~m~Mm~~~~~~~~~~~~mc* 
1)0 

•~ e•n~*~~•*•••~~~tt•a~aF~~m~nm 
Tab. 1 Inhibitory effect of DHEA on reactive oxygen intermediates production by chemiluminescence assay 

Control 

Integral of chem~luminescence (mean± SD) 246 809 ± 1 507 

Inhibition rate (% ) 

SD: stanùarù deviaton; * P < O. 05 

2. 2 !ji ~Ill .Il§ ;ffi! m~ ij! 7.71< xJ;I. ~ DHEA x1 JffiiJ MN ~Ill~ 

DNA ~f.t19H1ll'f.J~j~jli] 

•§ffi~m~~m~~*Am~.:r&*m~~ 
DNA 51~Wf~tllH%o {E~:f:Ji1'Fffl~, ~1~ DNA M~ 

Jt nJ ~ JJl :i::Hfll ~~~ 1: é"J 1Jl&; 1\ ~tL rP1 ~S :tJH$ z;t; , rm * 
~m~JlÉI~rim:k?t~~ffir~~~~m~mm 
iEJJii:!z.!:a EB ~~Jâ":ftriM:r\:~ftM1Jl&tl~3\96~, PT 
-'R..~t~fœgg~~j](-a]"f"~KKé"J~ ~tlt ( Comet):M!:~, 
mm•m~~~-Ko~B~**OO,IT11r~~ili 
*~ffi~:r&*~$-t-••m~~~m~~.w~ 
ifrJ§"i'!"JfffillÉI DNA ~1~Fm, ~JA\00Jœ.â{]~&;J:JUA\ 
&a mH:VBtffl DHEA 10 nmol/L !zHli!Jâ", PT 1*1Pf[IJ 

241 219 ± 1 952 

2. 3 

Concentration of DI!EA (mol!L) 
10-7 

160 275 ± 2 361 

35.0* 

185 260 ± 1 1 1 9 

24. 9* 

g§ DNA fu~tiH1:$: §ffi ;f;t;fl91JJH:t, ti!McJ§flllllÎ'L~ 

~IQ1],#,~, j-~:tf~ill:!ktliU~ (00 Oo :'&rvl DHEA 11[ 

1ILîHï 1* 1? ~t5JJ E!J fœ flfil D NA xHJL i~ tU'1 (1~ "f{ft 1vl 
1J5 0 

2. 3 DHEA x1 H202 f~fjjJ:î]f~E~K~~IilJJÊl/fc.l"èl't-.JJllj 

P!lil 
61f.'iJA ~ ~ l&*fBl Jlfl.I*J DNA <JI Jill DNA JG){jj 

0. PT ~3&fœ!ffiZJI3 Z914if5E1~%1~~:iillim. i~:&:r1:rm 
~§mîi:oDNA :JffiEtiff.lf);i!.B(:rgi;jdfi:lt!:3t<q)J DIIEA {E 10 

nmol/L, 25 nmol/L f:&fltBJ~ JJÊ~~qJ)j;ij HzOz iJIJill(l~ 

flliil~>]H[IJE§V1îi:, 7G DNA 1Jf~t!t~1i!tl:\J!llo mîl~l't~x·J'J!(( 
fBl~Ér~ HzOz JJ(*J§"~iJJ<i±\J_ffifJJjJœ.(JIJ DNA /),'.Ji:%dl~: 
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lill -~HIIlJJ§;.Ijt~Jt!i7.P.!i!~ DHEA X;f H,O, 51~1'f.J~HU!lJJ§ D A 19H~I'fJ~1?11=ffl 
Fig. 1 Protective effect of dehydroepiandrosterone(DHEA) on the H,O, induced DNA damage in thymocytes by single cell gel 

electrophoresis assay 

A: nom1al: B: control ( darnaged by !-1, 0 , ); C : Pre lreated with 50 nmoi / L DHEA; D: Pretreated with 10 nmol / L DI-IEA. 

(II!2) o ~IBH§JWJM?HJT~*t11jt:EJliiE Go / G, ili~1Wtl:l 
}JH- ~Jœ.é<:J G, *ïllié<:J5JE1if1**, RP{fnj"è /t}JE~JJ§ 
ilJ~ o f1BiJJ1~ ~1HJff!! ~:lf' [q]f,&J.t DHEA EiBt~.HJH§, 1iz=f 
G, 5JE1ifftfi:ilJ~é<:J~IBJJ§fW iœ.;&~~..,, Go/G, WHIBJJ§ffr r5 
tt'W~Plû;f§ J.ïll é<:J~ Jœ.t~$ (III 3) o ~~ DHEA PT Jœ.i!f 
~li. 1a1r m -~ ~ ïJ 1 ® B<:J 11~ w ~œ JJ§ {fnj t= o 
2. 4 DHEA x;f~f9i~~~~IBJl§~~~JllfiX~*t!iii11 
~~QjÔ] 

III 2 DHEA X'tl·hO, 51 ~~M!f!llJJ§;p.j'èl'f.JfQ]lfjiJ11=Jfl 
Fig. 2 lnhibitory activity of dehydroepiandrosterone 

(DHEA) on H,O, induced cell apoptosis in 

thymocytes 

a: onlrol (damaged by !-I,Q, ); b: Prelreated by 1 nmoi / L 

DIIEA ; c : Prelrcatedby IOnmoi / LDH EA; d : Pretreatedby 

50 nmoi / L DIIEA . 

III 3 DHEA X;f H,0, 19H~~Mli'#Bf!ll}l§f!ll}l§mJ~I'f.J~PJÔJ 

Fig. 3 Cytokinetic characteristics of thymocytes damaged by 

H,O, pretreated with dehydroepiandrosterone 

(DHEA) 

a: ormal thymocytes; b: Control ( thymocytes damaged by 

H, O, ); c: Prelreated wilh lnmoi/ L DI-IEA ; d : Prelreated with 

10 nmoi/ L DHEA. 
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Fig. 4 Effects of dehydroepiandrosterone on adhesion of 

thymocytes damaged by HzOz on fibronectin(FN ) 

The relati ve number of adhesive cells were evaluated by 

absorbance at 540 nm using triazolyl blue tetrazolumbromide 

(MTT) colorimetry assay. Value were presented as the mean± 

SD ( n = 3). * P < O. 05 , compared with control. 
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-+-Normal 

-+-Control 
-10nmoVL 

o~------------------
4 44 84 124 164 204 244 Time(min} 

1!1 5 DHEA ~=~tllQmJ:tj,~J:f:l l-h02 t9l.f~~~~E!~Jl@lif~ 
~ ~ Ir-Jill} PîoJ 

Fig. 5 Effect of dehydroepiandrosterone on the migratory 

velocity of lymphocytes damaged by H20 2 in three 
dimensional collagen lattices 
30 randomly selecled cells wcrc digitized in cach group. Data 

were presenled as mean. 

Ill 6 DHEA ~.=:!tllQI*tJ,~J:f:I~~*~E!~Jl§ifW~?t~a{J 

~PîoJ 

Fig. 6 Effect of dehydroepiandrosterone on percentage of 

migratory lymphocytes damaged by Hz0 2 in 

3-dimensional collagen lattices 
30 randomly selected cells were digitized in each group. Data 

were presented as mean. 
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