LERFEYERE 2008, 16 (2): 274~281
Advances in Psychological Science

LIRS DNA RE"
HoOE EE#E? FAE'

(BTG R AR, B0 430079) GV R E B2 RL, il 430071)

B OE SH R TAUEMEAMAT ASAEL A TG, LA AR A IR LE A, Bk, HOAARE
G SERGFE . AT, DNAREFRCHEERE RO RALERZ—. AXDNARE, BAUEY
R F AN H 5 R HATT — 79 Ebk B AR B0 IR, 122, SH MR Ao fTiE iR, DNA
BE WAL RF R, BARGY A TS TEAUH]E AR B, 37 SR B BB 2 3R o 64 JR AR R 3 AT T 547
MR T 3 S DNA BIEZ BB A TR, AT B AR — SR THESHR. R, #
e JR 45T T 7 I 6 T TG 644 T B3,

KR MK, DNAHE, &5,

SHHEES B84S

135 WAL LN S BIDNABUE R, Al
BRI LI 58 S, e AR L R R PRt — SE TR B 0TI i S 1t 8 i
S ) 11 RE 8 B O IS S B R RS TR = . -
2 SR FNDNARE
i H, MO RN, At A . R 2 1 BHALE
OO B A Wi LR . B &b : ) ) ‘
%,Pﬁﬂﬁﬁﬁmm?%%ﬁ ?ﬁﬁM%ﬁF BRI T — GRS 40 T MR T
B‘%’ ]EJHﬂ—&%%]ET{’ETB‘TZ;%H{’EM@&}F‘FB%O II’EH{ (R . . ROS), 1 E@,}ﬁﬁfj’“ﬁ
IS R W ARG A eastive oxygen specles, RO BRI
L e Y. WdAAEL FREERT AL ROSXS 40 D fie
]]Z";ul—ﬁ\ ﬁgﬁ{ﬁ:ﬂ‘é’ /ﬂéﬁﬁﬁﬁﬁlﬂﬁﬁ&@ﬁ@@k E<J?Jl1ﬁ7ﬁﬂ7ﬁﬁw[4] ROSEQHE—H?%E ‘ﬁbZ:%%ﬂ%EE(J
=+=[1,2] N \.\A‘\J p B N "‘/'@ﬁ,‘ \13:? s il; -o o H B = IO
}Lﬁ‘ ° JJ:ELAIE)J/&H/JHL%IJ’(*‘EIE LAIE% JWH’JH %?y Xﬂﬁﬂ%iﬁﬁ%%fiﬂ@fim@o j\jT{%ﬁ%ﬁH—’y

DRl s o it b
X OETHRSZRIBT A MRTE, MBS p e e . ok s et 2 AR A5

P E W=V E Y= ! R
AR T 1 TG 2o IRFIG 0 2k
CERREL I RO R, DI

55 (oo _ o, PNID 6T 2%, ROSAHH&E A 1157 A4 Mt AR M o =ik BE 1Y)
e (psychoneuro-immunology, 5 W NpTEp. - Aot >

ROSH LR FEZ0 M. U1 BRROS 5 4RI 41 Mz HUDNA %K
2R, ORETEEREH. AWMU, DN .

AR JEUN o T EA, DNAERRET . (HiE, ROSERFT
P AR s PR ML R T AR N Coxidative e S R o T e S HERE O VR . HIBEROS
stress, OS) , 5IAEDNAH#IE (DNA-damage) Pl

YRR TR FLIR LA (pro-oxidants), T

DNABIGH SOBABIE RISSERE . (MO o i . A

?ﬁgfﬁ%;gf%wm’ﬁ%TW@m%%“ FE T HULAI , FULREE R T . AT

RES AR () SO .« R SRR S TR
A S O B I AR B0 B 5 DNASR 2 22 HIHEE
2P B ik o KR B0 R ) B R R TR 4 R

P B A4 B 0 DR 2645 1 LS AR OS Bt o
— 1k : vy \“”L\L"Wv Eapr = W . . e N 3 N
Br T SARARISIOIIBITE, M TR N A, AR, -3 A 1A

AR B P AIDNA P AL 2B ) B A . TR
L, 2007010 A FIDNA K S B3 Pl B e P . 4
T TG AR PRI E ) PR B AE T R, WK, W, AFE
JRAERE . HP, E-mail: zhengapple@mail.ccnu.edu.cn

274



16 B 2 W

IR DNA 15 -275-

B3 MHAERR, GENE (R, v IED
GO — sy b i AR SAfbaRbs (R
WL AR, #T i FDNASR F ) R A,
RS2 B AT, AT S AR NG 77 2O BN ) 5% Wi g
ER. SR, PrEMR, Bf—%iE IR
B BEYEAED, 443 (CE) MB#
B NE, ARV A2 ENSENER. 2 'H
PO TS R SERACR, B &),
T LA B Ak oy e i
2.3 DNABIEMR A RIEEHER

DNA % 3 E FGui kiDNA R 2 BlAE &
Jey DHEEE e K IR TR B TR . XU (R ST B AR
gEgUR ML IR, KAAL R, HEBE. DNA
MG R TG L dE4R R0 Ti2E By P)E R (base
excision repair,)« #% 18V HE (nucleotide-excision
repair). BEZHfEE (recombinational repair) FIATC
&5 (mismatch repair). TRIEEIPIMEE FIMTIN
TR DR 3538 ) A B AR A 0%, T B DB B AR
TEAMIRE R 38 18 B )RS R R e R B . LR
PR — R 18 5 7 SR AE U BE W R R A EH . X
BEE ST BT AR I LU SR RE B 5T (AT AR S AR
BE 545 BINER, BEREERRMLHA
WFR: [FYEPEFZ (homologous recombination) Fil
Kuik4 (end joining), A77E T4 HuJH H AN [F] I
Mo RIS B 20 A8 SHARIG23H 7= 2R SR P A I Bl AR (A
PRYL AR, R BCEEAEG U R B I B A TC v
PRI AR

DNA 45 42 A] 0 aod ) 5 &0 ) 1t 5 40 i b 8—
FRIE A ST (8-OH-dG) [¥1#, B MDNAS
J7KE, BIDNABERES] (DNA-repair capacity,
DRC) KiFAfr.

3 LIER M ARG R

S SO 5 I R T R ) T LA 43 g Sk
JD O SRR o B T SR A PR P i i) A
B AT DNAE AN [FIFEBE R 5210
3.1 AMLIBR

HESNYISEIR,  Sh PN R R 2 S e e
I SRIEYEK. BEdE. IR, AR
o GRS e g DL IR S 2R

Glaser [1) 55 56 2 W0y BN ORI T th 80 4 5
512 FIDNARIE ) A &Rt 2P iff Adachi %A
FHAATE 46 N0 AR AL “ 4l OB IO DNA
SEREPE KM AR T UREPE K BN SIS 5, K

Forh— 32 ) BRPE s R BURR A “ 15 R i3
(senders)”, FHK 2 K BN HL o (1) I AR Sy 7
—H R R ISR, 5 — AR —A W
“Je i (responders)”. 48558 T8 RIT R )
KNSRI, AR TR (4 X R4,
SRR, TSP LR ORIk, S
413t I DNAS F AL AL 2, 1 B #g2 5141k
W, SEEG TG B DNABYH B L A 2 . 78
RO AT 1~3/NE 5 5286 241 8-OH-dG I /K PP B2 452
LA, (HIEFE6~18/ M2 J5, WIS =
MR X R I TP IS T 100 J Y 3 o5 K I ]
SEMIDNAF) 7E 4

FischmanZ§ &I : 7674 /K B /K SR IB 79K [11SD
R B A P L L S ) € A i A R Gk e £ PR AT
IR, TR G SR AT e Bt LT o R A
25 R, dRaa . M. AL AR AR
R ARG AR, TR K . T IOA RE A AR ik
Peth AR AR AT Mo ZR 5T VA KU UK 0 3 1)
PO IRIRAR e A P2, AR R TR B AR T R
G/ ER 7 S R N S i AN TR AN TIE S s ST ERT Ehb'e
A 1) B F o BT ) Ak et A ST B 2
TH R 3 25 VR NATT 5T BN R DNA ) B 1Y) 5%
S TR/ SRS TN T 7 R N1 [ ST
DNAA IS T IRAL I 2 . XSl Rk,
RIS 5 KDNASE |7y B2

Cohen®X] % b i 5 DNAE 5 B8 J) 2 1] 1 2%
FRHAT TR, e300 N i3 R
LRGSR CIREEIDD, I s 2% A= 1 4 it
FHIDRCHI R . 45 RAHL, WHOUKIDRCAK- 2%
TR XA RIS BT 253U R DN AR F (1
B, fE A AR AT S 2 FDNAR K,
I, BE RS FE IR I BRI

LCohenfti 45 5 —2(, ForlenzaZHill & T 1944 fi
RE2E ARSI AN SO 40 AR A 2 i T4
HMT R RARFFBIUME R R uL . R BN 1
BAF S UME S0 K TEIN . BMEAR SR T5
ST, NEOH AR DS BT
3. Dk, A N IEOI TS K E 2 DNARH, XL
WENGIHTE LB RN, WDNAE EZHKNE
X — 45 R .

Tissarchondou&& B ALK R (1 22 2% A2 43 52 B
RN A, S AT 5¢ i Stroop T 45 (A E AT
5 W, SWr STEVETO ARSI e (R



276- LB

2008 4

BN TEBIED, AR5 56 U EIIZAT 55 (R
R 45 ATE W T DA A0 I A7 PR 504 ) 5 S0 B 2 U Ak T
ERECR LT o AERIR A 38U FR A NS 4hw
AN ) R T I MR AT S ICDNAS . 7ENI
R NI S 2 M P 8-OH-dG 1 8 I 2 e T4
M, (R4, AR, XL
FE I 45 5 B 9z RO B i S DNA R 2
T ) DAL 2 R AR

VOB AT 6 LA PR 35 R AR AR BB R4
Ho TomeilfJ s e T AR AR B UIHN (K48
FIERRIIE (RO IDNAS BTG K, Hy
PRI R A, R TFARIALTE . X, fEit
M Cy $H28), 1201 = hemk bk i - 13- B R 4k
(12-0-tetradecanoylphorbal-13-acetate, TPA), #5415
WHTPA. 502 T3P, TPAWI w] LA 40
MZETS. S5 SR, AN AL 40 A 2 e A
H, DNARIEE SR, AEELR R B
B I BEAR . IX R AR PR S BN, DNAR
EASBARS . AR, N B MDNA R
AR A R N B 2 R A A TPALL . 5N P
KT TPARSUAT M (K, SBEZKDNASG
BO. Fln, XA EL, DNAR & KV e 3
HIR17.92%, T8N EUTHE I 241.97%. Sivonova
SR ISR O 5 AR RO L, B2 AT
THDNATUE IR B BT, IR, Hisd
AT B2 AR, TR, AR
WO HT AL T K P FIDNA 3 5 2 10 7 7 5 35 1A
K (r=-0.556), XFEW], HUEAHLELBEN TN
DNATRF 9 AE 00 52 i LU AR SRR MO8 . BRI, O
RSO R, e fh 22 0] 6 B [ 52 DN A
A o
3.2 1B ERLY

1B PR TN 1 B Y SE S R AR >, AT RE
ik BRI [ T AR ) LA, Stk sk
LA R o Neigh%K K BRUBE HH0253h, RR4:5w,
AT T O B RO R, X I S B OGTT IR R
Sk S O BN 2 T ) A R, TR
R GUVSLINA: STBVER fANA S G IR I RSN
FRAERHIFERMZ L, YO KERDNAS H 2
HHAMBRERERNZ KRS (polypolymerase,
PARP), I FBHIAK G99 . SEd 45 o
PARPHIHI 5 BE 517 LEML A 37 25 5k ) 98 v e A= F)
G kgt

NG OB R AR AR . T
A sy I3 B I 49 T B B Trie S5
T AN AR (AR B SR R 14E, V3 TAER
[5]) SDNAHIE (8-OH-AG/KF) ZIHxE, K
DA I, ok IER T AR ) S DNASR B IE
M. T H, AT E R 8-OH-dG /K 1 2 5 - 1 45
Tk X TEE R T QA AR AR 12
PR AN 28 AL, AT AR Sdr s S5k A0
ST K,

Dimitroglous | & TR FF AR E R (state
and trait anxiety, STAD) 1543 =i A K1 /MALL T
A IS B4R 0T A DN A R 0™ o 18 0 TR SR
FEIE MBI — Lo L S A e P 2T 2 e Kk
TAEIALRE, Xt HRAL S T Lo AT IXFPBIm I A BE, Xt
TR FISTAS /K o 25 S R IO B R 54 R ) R
HINDNARIFE IR KT RA BEM R (APEXT
BEME R S AT W 22 . SR AN AN R 3
WHA G, R KEAIDNARE . XA
HE R 2

Epel 5B 7T T B Bl 47 A 03 0o BN SO A 5 4
kb A7 Hem e O e R ThaE) K2 )
(RO AR UL, g L B oo B JR0IR A5 15 3 B 45
FIIFRSE . TSI A S IR, N T 840
BRI .

Pk Al UL, 184 R eT LAY KROS B R BE K )
ATDNATEREVE IR 521 o
3.3 2MEDIERHANIS MO IR N B AY LLER

Bagchi % ifF 58 7 AP M3 CoRia @ A K+
90min) AP (IR AKH1S min/d, $74E
15d) %} K DNAWTZY (DNA-fragmentation) F5
Wi 200, 2 B 2 B 3 ZH DNA I 248 2 o TR 401 £
4.0~4.916%, 121 N ¥ 20 DNA W 24 i 02 5 TR 4 i
3.2~4.01f. T H, MATRIG K (bismuth
subsalicylate, BSS, —F B RIF) feik>35%HT
SRR B DNART R, F144%~52% T8 M
WOt RN DNAKTRE . X I 5 ZE A AR AL T 2
PR SORT IR P SN DNASE BPE IR S i (3E SR, 38
E—E PR LR T B8R T R A LR 1k R
%

LinZ5 I Z:SD A FRBEAT I 42 B b T4, g &
PERBOBERY (LL1.6 km/h R0 BN 25, 450 0
2h/d, Sdiw, FEg8w) FMEPERN B KR
WG RER ), MR, KT, O B 0L



16 B 2 W

IR DNA 15 -277-

WAL NN TR e CinN . A Ik
KPR AR & Rl HE YD IR PR A i
CPiR MR YA EC oA RE. BIEH K. i
MQ AR ) KT, SR ok ArEN I
SN Z# (malondialdehyde, MDA) 7KV~ [ F+
fe, TP B U] T 5 o JUE R UL T MDD A ZK S 1 T
e, [ 5 MDA KRR . TS 28 A B
Tt P PR T SR D M S BCIR S I B B, (R
TSV ORI BRI TE 22 o 18 1k S A 4
PURMRYE L RCHIK TR T, IR A
BRI ACE R B T o SO A 15 P A Q7K P
TR, PRI BRI KA BT o BRIRET
SRR T i AL 20T O B R0 R S5 IO A2 S BURK I 5 T
HEHAHZAHL, i3 22U S ORI 1 S
SN ZE 0 IR e A NSRRGSR TE
OFLNVHCRA T, 8-OH-dG I RHAE &A1 A fk 22
SRR W T XA RS PR D 7R I S 1 Y
BEA A iE S E B Sy, DNARUE KA R =
Eeigesl, KERHUA N FIDNAMS B 2 45 R I 9l s,
FEERNA R,

4 DI M5 DNAR E Z [8) BX & BY AT REH
il

L B O] DLIE AN AN ENRE T IR R B 2
BRI CHIAR . IR BERS . A4 0. K
PBERG, LR IE A S AR ANE GABE. BUE. W
i), [R5 VAR R . R ThRe R,
TS R . FEMIEFE S, DNA$HE T —AMAY
BEEMMAE, 2 OHRG R T DNARAR I
P, LA HTDNAR AL INE 70BN, B
ATEAEIR A, Rk, FRi O N S DNAB
ZIRJIR AR Y mT e L AR 0

HAT, C&Mifh: 174807 KR ED R #E O
LR 5] I DNAK R FE Pl R, I
o, O KA SO I . TR
DO B RGP 2R R AR B (H
WA RIS L5 e AR 2L 22 5 A AR
WG (L2 —FrpisaibiiD, Jimm &S
ST B S BN A REEOIR B S TE ARSI, HR AR
AR N, 518 T HUAAEE ST AL KB . Bagehi
ORI, KB 2VEREVE RS 5 R KE )
ROS [ W, BoonstraRIPostih 2 #7500 3V i 4%
PR I FEEE I M FIROSYR FE ¥ 58 T ROSHI 5 M & 75
XA REAT e RN TR] ) 2 R I A [KIROS X 4 i A2

AT 2R, TR R IFD 0 25 08 T 7 A 1 e AT
T NRFNZ P52 AN A . ROSTEBK 2R MY i
L DNAR F 2 W) A5 FH I 75 23— 25 0 97 F R
P

BEAKFIHU & B T OB S s I 56
—, R TS E A K B b R U A R R AL
. OkamotoZs &I, ¥4l gz L L
MRE P A~12/N A S DNAR T, H 250 I 8] 5%
R RAEDNATIEFERY, ekt firh, AP
(il B ' FRRBHAFRD A feBi A DNAR S, Ik,
PEARR T HROSAY T o IR, (O HNE vl BEiE
AT ENEAN TR AN G EDNARLE; 5,
RAEPEH MR F 10330 AR — 1Ay — 3k
#, fEOBMNBEAM IR E, FREN
N, G, S 8O EDNAR #H,
X —HLHIE 75 BB IR M SR AR

5 R LIBFIREHOIBN M5 DNA 15
EHRERE
Taylor (1997) #5377 NI Cstress ) [ X%f

(coping) fi#J§ Chealth) HEIRELIA, MHLSIA
Sy AR HAER . R REOR b B R OLAS 7 T
IYBT T BEATAE BV AT IR LA R 977 1R R i
S 25 OO S AN HE 48V Ul B T Ak

(proactive coping) ) 5 AP ER: (1D BEHER, (2
TETENR TN, (3) WIHAVHY, (4) WD AbEE,

(5) GURFIH H 5HIE655 SIAHICI M8t BIFFLE AL
T NI AR R R R IR, RS T AN X
AR R S A ) R IR o AN L B T R
TEY 4 2 BT B A AR S0 S C i) G
RIEAR KOG AL, BTy 3 i St AT BASE i =4
PSS (s SR B, AR REER ). KRG S
PERONE Clir: 0 £ERED T DNA #5328 (12
RlE T O R o, MEARZERMIRE R E D
AR — AR Bk, X AE A, X
HAFTEM AT SO FHA R, ] Ak
5 A I
5.1 AMALIERBIFMFIDNAIRE

TR E N BOEAT (Appraisal of stress)

FIDNA P GERENE Z (B OCFR, S T /0 B S I8 I
TG R Z AR R o Triefs DL — 8 T {E I [ F0
TAEGATERIE B H AR TSR %, #-47 T i)
B, JERESN A MAFEAS, K & 4 8-OH-dG
A, g5 SRR B, S K T AR R Lk



278- LB

2008 4

8-OH-dG/K V- B35 i T IR Le4R 25 gt T A o “ I
o Pl R U N OB R B Y R A Tk
8-OH-dG7K -t 35 i T T 6 W I3 I8 i 2 e Aol 1)
k. WH, AL FA A IR ) AN i R
B2 PETE B R A M e DNAR 3 . BAE B e, 455
BoROHEF R SDNABE LK.

XUl F O B YR ZE 5 . TR R
At AR T DNASR I LM [ i A i ok | T 1A%
RIS FE R R S, 1353 T M B A 32 5
M H, e LA e B R AT RS TIN “R
MBS (BAXARINETE B D, X AFE S,
ZEIHLCTH, ] LI R A ATE S
WAT BEE

Epel 7R B4 TAEE A ST T, XRG4 i
(BRI RS AT T # il E, AR B 3 W 0 B
TR 5 i A 45 7 11 AN o R T 114 ¥ 2 2 [ A
FEEDRRM,

PRS0 FRUE 92 T il i) BT O
IR A TP SDNAIFE R RED).
X— g5 AR R A AR (1 4 R 32 T g
SETE DNA FH I FER 2 —.

5.2 MK AR (coping) FIDNAIRE

AMAE N T AR A KT DN AR 55 386 B . Trie
28 T A BRI R 5 AT T VR, 45 oK,
R T 20 P PE I DNAT 5 #2318 B, X O
TR ORI, IR A 0 A A Y N T
DNAMFEEZ . WHEMZERNET: Axtk, AR
Rk SEms e 2 1 % (wishful thinking) 5
8-OH-dGIN/KF 2 IFAHR; 7E5 1, AMARI8-OH-dG
HI7KSF 5 AR IO ) i 1) B PPN 2% DI B R,
WL, 4% B 520 5 8-OH-dG I /KP4
e PRI, THDGS A —1 88, AN S B A 2 s £
KT DNA T AN [F M o X B R MAR TW 0
BRI OEAN T e R U AMFE R G &, B
o A A ) BT St A A N U7 A R 3K
{RIX — SR T SE g — DU
5.3 MEAEZMEEZIDNARER TN

HRNDNASE B, Hir AHI T 55
R (FEXEE, HL SRR Al R oT,
AR Z ARG OE R WARIE . Mi7EAG S
KB, SR RRAEENRAE RN 8
TRANVBAAE A IR AT &, T #AER
SRR, WA MR AR B,

GRILATAT R J7 IR o TrieS5 TR T RAFSE T
KA TR MDNAS H 2 LR, giqtioR: 18
BE, EGEZ SR E R TR R DNARIE B
M, L PENEAA G REMRE NN EER
WSO8 R IR AT 1T BRIE AR Ja AR s v N 7
HIREDS, M T EDNABF, (HICF RS 4t
TFEEBCRIE X —d R . Bk, S mss
G RPN

5.4 (LIBLERFDNARE

A B 25 L R AR AN RS [R] 10 BRARE SRR
A&, MR R 7 R LLEAMA TS SR X
RS BAE RS M EFNAE B E RN, WiERE. 30
AR, 8T Al O B2 N AT 2 B 2E R AT (RS
Wh o T DNAZR T A2 471 1 28 08 11 d5e 24 1100 31 45
W, BT ARLLEIZ N, Kk 2N 2 Taylor
(1997) MR ClnE L7R ).

Trie S5 X % Flooy BE 45 I DNA B E 2 R 1 KR R
AT T —RFIITE . RIVHABHE 7 Bk,
BRI P IR AL A SR G PR S
W2 bk, Sk 4% 5 8-OH-dG/KF- 2 [A]
TAAEIEMIETS, fE M, PIE T, B e
RT3 3 W Lo M 10 4% Ff 7 0 0 B 45 B Cadverse
psychological outcomes) 5DNAH A K.

Irie 5 LU T IMARHIAR . AR08 PR SR e
N A 40 (8-OH-dG /KT, A 41 LE A et it 441
FIDNAHR# ™ H . A BiFE% (CES-D) #HT
JPE,  FARFEIR 5 8-OH-dG/K - R IEAH . B4k,
FOERREER (POMS) KM ER (B
- WP, FERE - IR MUVT SR A REA)
8-OH-dG/KFRIEMH K. STraEZOEE R
A FERD FIIROBEE R, HA5) #H1T2
TR AT, LR GRS D w73
AH8-OH-dG7KT-» iX 3% B4l & 5 DN A A ¢
MFEBERFELZ .

BRI B AL, JAS T BE R i LA B
W O BREE S T H, XA TR RN R
BRI, PR EAA A B ARSI
Z5o A=A AR AR B R A 5.
R A, AMTHEEZE, i KA (X
JERIARL, ZEAET . ABRRRMEK. S0 R
M ANE I, S E AR R R SbE L,
W RS MERR (BERZR. AMEE) 1K
R NEY], BRI E R S DNAB A7 %



16 B 2 W IR DNA 15 -279-

PR, HE, BERbcRERBREH. 5
—J71Hl, DNAFE &S RISk INEIAL, B
YEIE A%, HETeEaIRE. X — b R0

AR A BERRCIR DL BB 28547 4 1) R A
AEEE L.

FEER

HAEHIINPR T RAR

S\ o R

(o
R B FibER
N R SR
LA _— BB, 08, E5D
a— TAEWEE i
. > FE 38K
R NE
. Bl 9N
Mg 55 48 TNF a ,IL-1 B ,JFN ¥
N '
\ DNA #i%
MEE R \\7 //
—E

1 R RO DNATE R (1 520 I | Taylor (1997) [REAY

(NE: XKW FRRZE; TNFa: MRSHAERN T a ;

6 BRIARKER. KAEXIREE
6.1 FHRHFR

PR BEAT 00 BE S 3R DN A 2 1) 28 FL0
HURIR 286, AEAE— S VAU T B . 1
S, AMERFETE O RS DNATR E R P IAE
MR B %52, Lk, HETR T 240 RN
DNAR T Z (B R RIHFFUEAE . I HDNARE S
CHD CJE. shlkFeaiih . BRI FIFhppss
CINZAERR) RGP REDR, Hik, wF
FUDNAT T AL FE 2 % & AR 959 (0 3 97 RO T
SR R . =, OB NG S IUDNA
T 2 A5 HEAT R TR R Lo e AN TE 2, XN 1%
RN TR B R . S0, H A storikic
ARG, TR B A7 Lo P EL AR 4 35 IR 4 453
EHMEE. I, OHREROSE A BT 1 H
AEELN, B, SR RICEAE A W
R LURERRFEIN CUngm Ao b Ri 3 IR Fps3),
A R g 11 R o i R P TR KA AR 1R

IL-1B: FANEB; IFNy: THE YY)

KA. T, LA SR IKIEIT N A VAR
GElE b — AN R CnAEvE TR [k
Fristl.
6.2 IRKREXIRE

HROHE NSRS TIREZ N L
B B DR 2 R M 1 R SRA T R
Trie” 5 4 HEDNASR B T ST R B, 24— Fh 4t
5 5 — P A Y P i & DN AR 2 B 3E 45 1 41 %
B LI, DNABIEA RAPY, filtn, 4H 2%
TH#E CAD AEh TN, E5S— M,
SEFET S50 TS RAT IR R Beh g
G0 1, "l RS I AR AT I DNA B 3 ¥
IV o X B 52 F R ORI AT e MR 15 0t — U A 9T
Adachi 85I, —AH 3NN HAR SN B R I
Al R R DNAS 3, X — IR TR TAE
XFH T AR G SO e gm0, TR 1% R 55
SENZ, B LA, P G DR B T
FIBIR T S S DNASE AT DS B2



-280- DERRPE IR 2008 4

ol 2o B 3805 S P DN 3 R G 9 7 1 i
B, ARt — L.

BT 2, OB DNARE K R T
N R T5 1 AT T ALAS s DR LB
ROCHTFEW, OB, @KRELLR PRI T
VR O B R BUIIE T, g 0 BURBLT 5T 5
OFFNTHELE B Lo A0 5 (K BERE IR S JE R AR TR
il WREAE; @RAER) S N BER, e BB
A Lo B 27 R0 P27 HA 23 SO X — R K 27 5 1
it.

LR LA, O BHLIA R RS 0 A g iR A ok A
SRR AR, X R AT 5 K T IR A
HI58 TR N SER, 5L bR B PITT THSE AR HI)
BB, IR FOe Rl LA AT, X
L 2 [ SR UK UE S o

Sk

Garssen B. Psychological factors and cancer development:

Z o)

—_

evidence after 30 years of research. Clinical Psychology
Review, 2004, 24(3): 315~38
2 Kop W I. The integration of cardiovascular behavioral medicine
and psychoneuroimmunology: new developments based on
converging research fields. Brain, behavior and immunity,
2003, 17(4): 233~7
Hoeijmakers J H. Genome maintenance mechanisms for
preventing cancer. Nature, 2001, 411(6835): 366~374

4 Boonstra J, Post J A. Molecular events associated with reactive

w

oxygen species and cell cycle progression in mammalian cells.
Gene, 2004, 337: 1~13
5 Moller P, Wallin H, Knudsen L E. Oxidative stress associated
with exercise, psychological stress and life-style factors.
Chemico-Biological Interactions, 1996, 102(1): 17~36
6 Lodovici M, Casalini C, Cariaggi R, Michelucci L, Dolara P.
Levels of 8-hydroxydeoxyguanosine as a marker of DNA
damage in human leukocytes. Free Radical Biology &
Medicine, 2000, 28: 13~17
Irie M, Asami S, Nagata S, Ikeda M, Miyata M, Kasai H.

Psychosocial factors as a potential trigger of oxidative DNA

~

damage in human leukocytes. Japanese Journal of Cancer
Research, 2001, 92 (3): 367~376
8 Irie M, Asami S, Nagata S, Miyata M, Kasai H. Relationships
between perceived workload, stress and oxidative DNA
damage. International Archives Occupational Environmental
Health, 2001, 74(2): 153~157
Glaser R, Thorn B E, Tarr K L, Kiecolt-Glaser J K,

D’Ambrosio M S. Effects of stress on methyltransferase

o

synthesis: an important DNA repair enzyme. Health
Psychology, 1985, 4(5): 403~412

10 Adachi S, Kawamura K, Takemoto K. Oxidative damage of

nuclear DNA in liver of rats exposed to psychological stress.
Cancer Research, 1993, 53(18): 4153~4155

Fischman H K, Pero R W, Kelly D D. Psychogenic stress
induces chromosomal and DNA damage. International Journal
of Neuroscience, 1996, 84(1-4): 219~227

12 Cohen L, Marshall G D Jr, Cheng L, Agarwal S K, Wei Q.

DNA repair capacity in healthy medical students during and
after exam stress. Journal of Behavioral Medicine, 2000, 23
(6): 531~544

13 Forlenza M, Latimer J, Baum A. The effects of stress on DNA

repair capacity. Psychology and Health, 2000, 15(6): 881~891

14 Tissarchondou H, Hackett T, Warner J, Gidron Y. Can acute

stress cause DNA-damage in humans? Proceedings of the
British Psychological Society,UK, 2005, 13(1): 25

Tomei L D, Kiecolt-Glaser J K, Kennedy S, Glaser R.
Psychological stress and phorbol ester inhibition of
radiation-induced apoptosis in human peripheral blood
leukocytes. Psychiatry Research, 1990, 33(1): 59~71
Sivonova M, Zitnanova I, Hlincikova L, Skodacek I,
Trebaticka J, Durackova Z. Oxidative stress in university
students during examinations. Stress, 2004, 7(3): 183~188
Neigh GN, Samuelsson AR, Bowers SL, Nelson RIJ.
3-aminobenzamide prevents restraint-evoked immunocom-
promise. Brain, Behavior and Immunity, 2005, 19(4):
351~356

Dimitroglou E, Zafiropoulou M, Messini-Nikolaki N,
Doudounakis S, Tsilimigaki S, Piperakis S M. DNA damage
in a human population affected by chronic psychogenic stress.
International Journal of Hygiene and Environmental Health,
2003, 206(1): 39~44

19 Epel E S, Blackburn E H, Lin J, Dhabhar F S, Adler N E,

Morrow J D, Cawthon R M. Accelerated telomere shortening
in response to life stress. Proceedings of the National
Academy of Science, USA, 2004, 101: 17312~17315

20 Bagchi D, Carryl O R, Tran M X, Bagchi M, Garg A, Milnes

M M, Williams C B, Balmoori J, Bagchi D J, Mitra S, Stohs S
J. Acute and chronic stress-induced oxidative gastrointestinal
mucosal injury in rats and protection by bismuth subsalicylate.
Molecular and Cellular Biochemistry, 1999, 196(1-2):
109~116

Liu J, Yeo HC, Overvik-Douki E, Hagen T, Doniger SJ, Chyu

DW, Brooks GA, Ames BN. Chronically and acutely
exercised rats: biomarkers of oxidative stress and endogenous
antioxidants. Journal of Applied Physiology, 2000, 89(1):
21~28.

22 Atanackovic D, Schulze J, Kroger H, Brunner-Weinzierl M C,

Deter H C. Acute psychological stress induces a prolonged
suppression of the production of reactive oxygen species by

phagocytes. Journal of Neuroimmunology, 2003, 142(1-2):



16 B 2 W

IR DNA 15 -281-

159~165

23 Yamaguchi T, Shioji I, Sugimoto A, Yamaoka M.
Psychological stress increases bilirubin metabolites in human
urine. Biochemistry, Biophysics Research Communications,
2002, 293(1): 517~520

24 Okamoto T, Adachi K, Muraishi A, Seki Y, Hidaka T,
Toshima H. Induction of DNA breaks in cardiac myoblast
cells by norepinephrine. Biochemistry & Molecular Biology
International, 1996, 38(4): 821~827

25 Jaiswal M, LaRusso N F, Burgart L J, Gores G J.
Inflammatory cytokines induce DNA damage and inhibit
DNA repair in cholangiocarcinoma cells by a nitric
oxide-dependent mechanism. Cancer Research, 2000, 60(1):
184~190

26 Aspinwall L G, Taylor S E. A stitch in time: Self-regulation
and proactive coping. Psychological Bulletin, 1997, 121(3):
417~436

27 Irie M, Asami S, Nagata S, Miyata M, Kasai H. Psychological
mediation of a type of oxidative DNA damage,
8-hydroxydeoxyguanosine, in peripheral blood leukocytes of
non-smoking and non-drinking workers. Psychotherapy
Psychosomatics, 2002, 71(2): 90~96

28 Irie M, Asami S, Ikeda M, Kasai H. Depressive state relates to
female oxidative DNA damage via neutrophil activation.
Biochemistry, Biophysics Research Communications, 2003,
311(4): 1014~1018

29 Irie M, Miyata M, Kasai H. Depression and possible cancer
risk due to oxidative DNA damage. Journal of Psychiatric
Research, 2005, 39(6): 553~560

30 Fuster J, Andre’s V. Telomere Biology and Cardiovascular
Disease. Circulation Research, 2006, 99(11): 1167~1180

31 Irie M, Asami S, Nagata S, Miyata M, Kasai H. Classical
conditioning of oxidative DNA damage in rats. Neuroscience
Letters, 2000, 288(1): 13~16

Psychological Stress and DNA Damage
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Abstract: Psychological stress affects human beings not only at behavior levels but also at physical levels, which
even results in some diseases. DNA-damage is one of the ultimate outcomes of those behavior disorders or diseases.
However, the mechanism how psychological stress leads to DNA-damage is unclear. This article critically reviews
what effects psychological stress has on DNA damage and the possible mechanisms of those effects. Oxidative
stress plays an important role in the process of psychological stress leading to DNA damage. With a theoretical
model in health psychology being integrated into some experimental research about acute and chronic stress, the
relationship between the psychological stress and the DNA-damage has been clarified. Moreover, potential
measures of intervention for clinical practice have been proposed to prevent diseases.
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