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(# =] B HiT & S (Dehydroepiandrosterone, DHEA) SHE VLS iy 2004 HARTERL, LA — 25 T
5T DHEA 58728 T MRS 1RO HLIR o 5 3 « R AR 0038 26 5 EAAEIEE I K (DNA BEIEMREES L Ik AT
VA 55 77 3 ULEE DHEA %375 #8038 AU K B DNA 3545 B84 F o 25 22425 ol /L DHEA a9 H%R 11 h
BXT DNA B9EEAR A5, T8 DNA SU0LFTE0E e B BT 20 40 0 e LYK EE R AT L, DHEA 7E 10 nmol /L ¥\ I fiE b 3
PRA7 1 R 200 B 970 37 3% VR AR 407, 70 B4 B vk TR T SR RS R 35 B DHEA BAYR BRI fER] . DNA 35
BEFEEERT HLPKAE R, 10 nmol /L., 25 nmol /L DHEA T B & 411 1 AL SZ AT AT R 411 93 1, 6 DNA BRAR 47485 1
W HHLEIAST T2 14 10 nmol /L DHEA BUALFE , S AL G I ZINE Gos/ G, HIHG ] R 40T, T G YA U4 g ie
BB, BRI DHEA 7 BHBHE M5 R A0 BR80T . 45 5 nmol /L DHEA PSCALTE, ikt AR5 A2 iy
B R itk EL 40 M3 Bl B 4 SRR AE KA FH BB F % . 4536 : DHEA {249 DNA B J i 4 i 52 S A AR 07 , 3 T fil i 3 %
FERACEBRTE A BRI SR R R 38 ML R S B R R ML IR 2 —

KRR R RRMEE; WAL S mE, SeiG

HE 4 %5 R965 X EARINAD A XEHS 1000 - 467X(2001)12 - 1349 - 06

Anti-Oxidation Activity of Dehydroepiandrosterone
and Its Mechanisms

YANG Sun, HAN Rui*
Institute of Material Medica, Chinese Academy of Medical Sciences,
Peking Union Medical College, Beijing 100050, P.R. China

{ Abstract ] Objective : The aim of this study was to determine the anti-oxidative activity of a2 new chemopreventive

dehydroepiandrosterone (DHEA) , and the mechanisms of action by which DHEA protect the thymocytes and DNA

agent
from oxidative damage. Methods: Agarose gel electrophoresis, flow cytometry, single cell gel electrophoresis,

chemiluminescence assay, triazolyl blue tetrazolumbromide (MTT) colorimetry, and three dimensional collagen gel assay were
used. Results: In agarose gel electrophoresis, 10 nmol /L DHEA blocked the typical DNA degradation (DNA Ladder)
induced by H:0.. DHEA 2.5 nmol /L and 10 nmol /L both significantly decreased the percentage of characteristic apoptotic
DNA peak in flow cytometry. In single cell gel electrophoresis assay of thymocytes, the results revealed that DHEA could
block DNA damage induced by H:0,. Small strand breaks of DNA like comet 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

scavenging free radicals. The results also suggested that DHEA had the capacity of increasing the migration of lymphocytes
damaged by H,0: in three dimensional collagen gel assay. The adhesions of [ymphocytes exposed to DHEA (10 nmol /L, 1

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

DNA from oxidative damage and inhibitory effect on apoptosis

induced by H20> might be closely related to its mechanisms of

YmBss :2000-12-27; f& =1 B #1 :2001-03-06 anti-mutation and immune enhancing activity of DHEA.
* EIRAEE  Tel :86 — 10 — 63165204 Keywords : Dehydroepiandrosterone (DIEA);  Anti-
Fax:86 — 10 - 63017757 oxidative activity; Reaclive oxygen intermediates (ROI)
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E S FMERT (dehydroepiandrosterone, DHEA) 2
ARG E R WA SRR G, AR
Rk, fEURpN B EAES DHEAS RO U#E A
T35, ZAPIBHE A G 5 A R HE R R 2 TR Sl P
Fo SHEMKELHENRRE, mIKH DHEA ;
DHEAS B F#E AU R IRIE T RRITE, W30 54k
A YL DHEA JK-F-BIJT AR T KR, B 75 a4k
LR AIM K F DHEA WREW DT 95% , HiEN
DHEA #yi/ SHUAERFIIEX M, 1R
B 225, 2B NCI R AE 1996 4F 5L FF 1h #6457
DHEA 1 IIF0 MU R BT 5E ™, ¥ 2 sh ) SE 8RSk
MR DHEA X B B bW EM, WA
TS DMBA 5 & Wy R RFLIRE P!, 3F &3 DHEA
A SRR LR GRE Jy, $ 5 B A M X iy At ) R
PiERI®™ S, TEPEE B AW R 2R , andE it
P B JRAE MRS e LMW R A R R
HESHEEBENEM ), o260 3 hEaxt
YA RS YR o F 1 A0 ARSI R /N R
JARRAnAE, #F5 DHEA XSRS B B E M PrEAL R
EA, MimiE—2 19T DHEA Hi 72 KR Lk
SIERITLEL,

1 MEIAEE

1.1 #§
L ZYmE . IRk S TRE (LMA) . Bk
BE K K .RNA B A(RNase A) /MEJRY DNA A]
R | PUZ A (triazolyl blue tetrazolumbromide,
MTT) 4 J7 Sigma 2 ®] F= @ 5 £F 4 % B O
(fibronectin, FN) I B Promage /A %] ; 30% H.0, W4 H
LR 2EIRA Tl s DHEA b [ B4Rl e ah
R,

fit 72 W (0.3 mol/L NaOH, 1 mmol/L
Na:EDTA) ; ¥/ (0.03 mol/L NaOH, 1 mol/L
NaCl); M 4L (10 mmol /L EDTA /50 mmol /L
Tris-HCI(pHS. 0) /0. 25% NP-40/0.5 mg/ml % &
Mt} K)s B 1. 67 mg/ml, #F 0.012 mol/L
HCL s
L2 354 Balb/C /L, HEYE, 5 ~ 6 JAS, Hivh
H B 2E Rl r B S I sh M WE oS i B i it g
FBAIES 27 SCXK 11-00-0006,
1.1.3  {¥#%.Heraeus Biofuge 28RS Bl & i 5 Lo L 5
PASIT U ALY LE T 5 Opton 2656 43485 (HWS0
FRITIE B GUE, KP490 9896 ) 5 Olympus WA R %5 5
BIO-RAD 550 TR 4R1% ; Forma Scientific — 4§11k

LI s HAS JVC B4R 151 ; Macintosh Quadra 700
ESRARAL

1.2 SHEHZE

12,1 HIEFIRR AN MR - % Balb/C /P BUBUMAL
36, W FEUEIR, BIREE TASN2ZNE, B
B E A B A HE S 10% /N A LA Y
RPMI-1640 LAY, i385 AT B EMERE L, ik
2%, HI45 MR, RPMI-1640(LIFE TECH-
NOLOGIES) #iffitssRsE, & 10% KGR /NME
¥#,100 U/ml HHEXR,100 pg/m EEZE,

1.2.2 B35 A8 DHEA X DNA & b#if
FIPRIFVER : ST B RS S LA - BMERS KA R,
Pl& K3 (Luminol, 0.2 mmol /L, pHI10. 2 ERE
FCHETERY , LA RS & I Ak I 4R B R
P FELAAB R AR AL BEEE SR

1.2.3 B 40 ff 3 AR Pk A I DHEA X 36 4 U8 &
DNA $UGRLR I VERS « 2 M iR 40 i Bl S ARl
J¥ DHEA B4 ,7E 37°C 5% CO, B HiE A7 2 h
&, B0 L, AE H0,(R¥EEH 50 pmol /L)
# PBS YEH 5 min, PBS "% 2 X, filA 1. 0 ml PBS
WITHIS] . WREL 1% BEAGHESERE (249 70°C) 90 pl #y
SR THRIS EAEAKER 4% 1.3 LRI 50 pl
MM, 5 37°C 1% LMA RBIRS, WHBRTRE
B b, VK B RUBE S min J& R ABR S, 4 1 h JFR
g, REHZ ARG LY 10 min BU, BAK
UK, 65 V ELE R HLIK 10 ~ 20 min, R4
Z.WE (Ethidium Bromide, EB) 3¢ 8, 7F }Z 5t =55 6 B4
BT BRI IR AH

1.2.4  DHEA X414 7 SOiE AR 40 i 7 T- 19 DNA
BERERER KA HT . OV AT U AR il BB 4 A
W, & 10% /NF I ) RPMI-1640 VHE 400 E
74 x10°/ml, TERFEM P S ASF W EE DHEA IB6
B35 2 h, & H0.(& M JE 4 50 wmol /L)1 PBS H
B, ERGAM 5 min 5, EO05 FEBRET
HALW R (107 4802/0.5 ml) ., 50CiH4L 1 h B0
0.25 mg/ml RNase ACKIRIE) T 50°C4k£eiffb 1
ho 13 000 g 4°C %50 10 min, 2% L35, i 2. 5 {5 KR
LBE, = TOCYTITER T, 13 000 g B0 MEE DNA, F
WIS T TE 28 oh %, I 5E DNA &8 B 10 pg DNA
HEAT 1. 5% TENRHERERC Pk (6 V/em) ,EB Jeta j5 4
SMIETF IEREE TIE A,

1.2.5  DHEA Xf H.O. 515 g B 208 B 48 Jea 31 101 0
S A R AR LR, LT 1. 2.4 BTIR, LA 50
pmol/ L H.0, 3G AR 400, 5 min JG .02 LI,
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WUTET 4°CH 95% ZB2EE 12 h LLE, A 1 ml
# 2.5 mg/ml DAPI 1 30 pwg/ml SR101 R4 %
W, RS TE PASIL BIR N A0AY EAEB S840 47,
AR SHINRE 2 x 10 40 .

1.2.6  DHEA X 51652 17 g B b B 40 BE RS B 4 5%
M- 5/ BRI AR A0 BB R, B[Rl MR BE DHEA i
AP 40 JE, BHAT 1. 2.4 FEELL 50 wmol /L Ha0, L
40 5 min, BELFEAMRRIE, HE 10% /Nl
%A RPMI-1640 B AU MM EE S 5 x 10°/ml, Fi
SER T 2.0 pg PR EE AR 96 FLE MR P, =
BT8R, BIAMAE 2% /M-I EEEE (BSA)
AYRPMI-1640 55FE3 20 pl, 37°C £ 1 h, PBS #f
V3 WEMA 5 x10° s /FL, 37°C 3% 4 h,
PBS JEEARKG M4 AE, F8 0 RBRIE 4 PBS, WA
MIT £#&285 % 4 h, T BIO-RAD 550 HUBGHF{ L)
L 540 nm BRI IERE, 3 K PR 4 AR AR A 5L
Ho

1.2.7  DHEA X AL 40150 i 40 il iz sh it 5 A
BIREI (1) i) £ = 4 25 [Al AU BR RN - B 45/
MG R B IR, SAFWE DHEA IRAH59E 4 h
G, R ECE R 2 x 107 /ml, B 50 pl 40MER
A 187.5 pl BRE W (1,67 mg/ml) F 25 pl
MEM (10 x )35 3 (& H,0. KHEFEEH 50 pmol /L),
HIMAZ Y R ABRLEBHRST A% pH 2 7. 4. $51

TRAIRINAFER/NE o, 37°C UMK/ e 30
min, FEHIBLE 55C A A N - LSRR8
REWEAIEINE . (2) MR T W B A
H ARl (TK-C1381) Z23% T [5 3 7 54
L NE 10 EWE R 10 65 BB, SaSEENLT Jve
A [RIHERS (Time lapse) A4 HL(SR-8080E ) #1134 , 3/E i
HE SR AT R AT E SRR ES
B E . WA B RN E TR A
B, PN B ShE 0 Im R IR Gl /N2 P IRE
PRIFAE 37°C o HERHRABEMIFIE 960 h FHEITF 4 h
WY RS A5 4k, BFIR SR B HLE PR 30 N2,
M.F Dr. Niggemann BT 00T HUAN Ih B Be 4K 447
B 4 B 5% SR R AN T 7S T 4038

2 # R

2.1 DHEAXSBHBEFENMHER

BLERSTE WS AL A AL T, B E IR TR
LERIRIR o RN AR S 7= A K B A B T
EH A R R I SO 2 7= 4 & YGRR S AY AR/, BIRT 2
R R AP R A B P AE A £ 0 7E 10 nmol /L
DHEAYEAT, Ar A A s Rk, bk
W PR E B35 TR, W) DHEA W9 3% B A h
3 XA HE T A B EENIEER (R
1)

1 BEBREENREZEREFAE LR A HETERMHIER

Tab.1 Inhibitory effect of DHEA on reactive oxygen intermediates production by chemiluminescence assay

Coneentration of DHEA (mol /L)

Control o 0 0
Integral of chemiluminescence {mean = SD) 246 809 =1 507 241 219 1 952 160 275 +2 361 185260 =1 119
Inhibition rate (% ) - 2.3 35.0" 24.9*

SD: standard deviaton; * P <0.05

2.2  HYRBEE Rk ZR DHEA Xt i AR 4R iR
DNA S 55 8930

&0 H B 3L 0] S A AN, B A%
DNA Z[elzddify . fERIBIEA T, 15 DNA #
BT D3 A0 B b N I BHAR RS B, TR
FAR MR DNA K53 T T iy 40 Bt A A L B s
TEFEAL, EB Y j57ETE SR TOE RIMEE T %S, T
L 40 e e 3 BT 7 A A 1 BLR (Comet) Hi R
B E N R . SCIRgs REHT, IEW IR
K% H0, Yty 9 28 W fR 4 2 A JB 56 4, T
5 R4 DNA 2™ E, SHRRE 2R
% TiHi%H DHEA 10 nmol /L AbBEJF , TIERIPAN

il DNA 5215 PR A h2Em g, sbikaaniiez
BE SR, DEELRIGRE (B 1) 220 DHEA 1]
5230 I BR A0 DNA X B T 1 S0 AL 1 A0
tio
2.3  DHEA i H:0. #5315 BT B 86 AR 40 B8 1= B9 72
i

U B TF U S N DNA 31 DNA it )i
15, T S BN S B 1 B (G Al B R A AN
MU T DNA BEASHE e iy Ik 45 39T DHEA 7 10
nmol/ L. 25 nmol /L W 3 AT 2 2 0] H.0: DALY
WIS N ML P4 T, JC DNA BlR A I, AT TS I

pis

MMIAZ H.0, 30 5 A UK 1 BLAA 1 DNA P12 2570
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B, E . EEREREDUEACE R R

B PR EIKIER DHEA X H.0. 5| MBS I DNA {5 8RB
Fig. 1 Protective effect of dehydroepiandrosterone (DHEA ) on the H:O: induced DNA damage in thymocytes by single cell gel

electrophoresis assay
A:normal; B:control (damaged by H20:): C:Pretreated with 50 nmol /L DHEA; D:Pretreated with 10 nmol /L DHEA.

(& 2),

AR I A 45 SR R BRAE o/ G W T i

B— 8 G WERT A A A, BNYE T /PR3 40 g
W, R AN 28 AN TRl e DHEA Wisehb s , 1 F
G VA A0 F A0 M FEE S 5020, Go/ Gy AT L BT 5
EE A5 DU AR B A B B 3% 2 (18] 3). % W] DHEA A i %
IEL DB 375 A 405 | %) M 4 8

2.4
R )

A 2
Fig. 2

DHEA i 52 157 g B 48 AL 5 2 JiS A% X 5 4 Bt

DHEA 3t H.0. 51 & B B 20 AP 1 i 30 1 44 A
Inhibitory activity of dehydroepiandrosterone
(DHEA) on H:0: induced cell apoptosis in
thymocytes
a: Control (damaged by H.0:); b: Pretreated by 1 nmol /L
DHEA; c: Pretreated by 10 nmol /L. DHEA; d: Pretreated by
50 nmol/L DHEA.

100 200
d
| 400
1 200
1
0 100 200

3 DHEA X% H.0, ¥5 {5 i) B bk E2 40 A 40 B JE) 58 4 56 )
Fig. 3 Cytokinetic characteristics of thymocytes damaged by
H:O: pretreated with dehydroepiandrosterone
(DHEA )
a: Normal thymocytes: b: Control (thymocytes damaged by
H:0:): c¢: Pretreated with Inmol /L DHEA ; d: Pretreated with
10 nmol /L DHEA.
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2R RG R RETE E R AN AME . 5 40 i 4
Rz FREPEE T EEMEM. e
i BRI 32 AR B F LSRR 4 PN %5, =34
H AL G, 405 3 0 IR B4 1 K B 7 B
TR AUH IEH ALY 36% - 422 1 nmol /L Fl 10
nmol /L. DHEA FiSCALHE 4 h )5, i B 3 5 B 4 %o 1R
B BEAR 15% . 14.5% (P <0.05),
DHEA X} 52 453 Jifa B 24 1) K B LA — 2 B ] s A5
FER (E 4) .

T
04}
E
Siiigst
)
- * *
e
E 02}
§ o) 4T
4
< 0.1F
0 1 i
Normal Control 1nmol/L 10nmol/L

B4 DHEA 3 H.0. {7 KBRS MMM T HEKRES
BRI m

Fig.4 Effects of dehydroepiandrosterone on adhesion of

thymocytes damaged by H:0: on fibronectin (FN)

The relative 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 <0.05, compared with control.

2.5 DHEA ¥ 5 15 B AR ot B 40 B IZ Bh 6 WO &
i) :

K =425 (8] A SR/ | B ) A AS SR AR S A
MzshiH LB IR EE RS0, REE b ic SR
MIZ S, iEEshER . ZHEE T
R LS Sh BT R SRS . SEREERE
W1, 51 % Mo R bk B A0 M AE L, 0 BR 4 S A S A
B TE A% 40 B T 43 R s s R Y I B R RE, il
H (98.5+2.2)% FFEHR (38.3+4.2)% . (1.41%
0.28) wm * min ' fFZE (0. 42 £0.07) pm * min~'( P
<0.05) . 432 shiE i 4h B , 32 F bk 2 40
BET AN, TRERIE, BB &
DHEA Hi4cAb 3 4 h J5 , 10 nmol/ L 4152 5 41 LT #%
PR BT , 32 370 Bl , X% 40 43 SRS B R
A (64.3+6.3)% F1 (0.83+0.14) pm * min~",
BXTmaA M B e, BARITEEL (FS,
6). F W DHEA X245k B 40 M )32 sh AL R RE )
RA B AR R Z 1E

1353
2
g 1.5
g 1.
E
2
E'? 1
% —&— Normal
E‘ 0.5 —&— Control
< ~=— 10nmol/L
0
4 44 84 124 164 204 244 Time(min)

B 5 DHEA X =HREFE/NE H.0, 15145 5 Bk B 40 B T 75
b0 p A |
Fig. 5 Effect of dehydroepiandrosterone on the migratory
velocity of lymphocytes damaged by H.O. in three
dimensional collagen lattices
30 randomly selected cells were digitized in each group. Data

were presented as mean.

100

(=]
o

Percentage of migratory
lymphocytes(%)
5 8

2 i v —&— Normal
10nmol/L

—&— Control

[\S]
o

0

1 7 13 19 25 31 37 43

Time (min)

B 6 DHEA X=4RR/NEPiapHERBIB AR
e

Fig. 6 Effect of dehydroepiandrosterone on percentage of
migratory lymphocytes damaged by H:0: in
3-dimensional collagen lattices
30 randomly selected cells were digitized in each group. Data
were presented as mean.

3 W i

6 P SR B 2R A 2 R PR A ) B
— 00T o k7 A4 % PR ST A DNA SEIRT R B
R A A B R AR, R W i i P 3R
ik, SRR RAESERE. FEUREY, ik
T A IR R AR B bl B2 AT AR DNA YT
Wi, A bR R N EEEE
H.0, %58 EH B 71 R/ T4, % %) i it 2
R F AL, SRR B 5507 1 A0 <6 R S B
PR I PR ¥R B Ak, T8 AR DNA RS £ 1
AT % i e R sl (e R B DR 2R 76 o e A 1
E A AL v R e Y E AL — o ARE R
B, AR50 OB IR (TPA) JRI/IS B B Al mT 5 |k
HiP9 DNA A= 8 - 2 M 4 & W b g™
131 TPA T Al i o 2o 4 200 L 5 PR A
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5, % REREITURA R ELE

F 35 P R AT s W 8 B PR B R R ) 3Ra8, AATT
(B4 H i R PRI AR Ao Rk b ig HER
B B FEA A B E AL 5 1, dERR PR
WIHEM R, 2B ME R LN —F 1T
1o ALBEER I DHEA AT I3 2555 5 R ) o i
M/ HIES SRR AMBAR ST, Mty
e Rk 25 SR B, DHEA ik E 41 DNA %
eIt B B AR 3P 1E o DHEA {9102 BB 25
ey, HfRZ . i@ ERNIEE, SN
DHEA M3 LA dE vl e R R A 285 1R |
7 R AESUR SR ERNEEZ —,

H.0. A GBI ATEHA L E Fe HEAE T A5 S
FRARML, AR T bk 2 40 A % A PR T, SR T i SR 4
HEL A A M 2 AR SR 25 L 26 U, DHEA Xof it i ok
B 40 i AL A FE A B AR, AT S
H20, 5 A M AR M B T 5 B0 s 5 ) 2R A
5, T FEX PR At ZL8040 , 7EALIAR S 1 Rg oh
M E R AR . ORI R NS s Bt 9t 3
B, DHEA B 508 1Y G @@ e /e AU, oo B s
BT BRI T RE T AT B 45 1, 3Fm
il 11 B 4F W 18 T E BRI TL-6 S3 i 22, 4 1F Th-2
SR FRGARL e R, HET DHEA 2R e
A G R I IR A T T S H, ey B Rl A
K (EZAE S 4 T HL 4 A FR WY

AN, NGRS A TR, T DRI
BRI A3 TIN5 I 1, DT A0 A S 3 — 2
AYTESItE, I sl PSS A s s i py &
SEMT, A7 BT A0 M (BT 12 B AN 558 LIS i 09,
H,0, %54 B B 28GR B A0S, 31 40 2 23 1
B ARG MO b Sk, JFTekcds T 40
B sl P fE Y, S8 & — R 5 BRI
ANAR FIPEBORE , SRt A, 32 Sk AR 5 bk L 4 i
IZBAMTE 7r B REE S KN R TR (P <
0.05), H] DHEA TSGAb I LG 35 PR B 2 40 40
Mz 4r 38, WHig At 1T DHEA XFE0Y B35
TR B BSR4 Y DOTTAT )9k 8 40 i
G IE R N4 BUIGE, B 1150 8t 3EXH ML (A g &
SENYPi0T, IXTTREULAE DHEA BATH 383 M fa et
SAEMIYPLIEZ —,
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