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FE R AL, RZE K & E R AANGRE A # 2 dREk
A EBREE X, —NEE 65 % KL EEEAND LR
N HABER] 7% 0L, BRI A 2. 21 g
BN T2 % Ak R Aok 0 Vi . 4 6 [ )
2050 4F, BRIEPNAL, ek HALA MR 65 & KU &
AENH I LB R 53 20%, BRUNEHHEIE 30%.
H5ANOZB MR R 2 AN O mikie. Har4
BRK 80 % K UL LSy NN 1.05 /04, B 2050 4F,
80 % M VL L NBCK I = 3.95 2. FREfEA
2L I A TE A Z I 2s, 2010 4F 65 % J LA | #4E
ANEH 11942, &R Bk E] 8.87%, ficis IR
ALY 80 & K UL I sy NG5 1820 J7. 3 BIFEAASF 1Y
HHBE T Sy 2 RN AR X SR O (RT R 1 IR 45 R AR AE T

FJFEHATH, B 2050 4, K 65 % L FEAF
ANFRERE] 3.4~4.0 12, R ANTB LGN 23.9%~
26.9%; 80 % MUl ik NiE 1.14~1.50 {LLEH,
2010~2050 4 40 4E[EFK [E 65 % KU & A1 80 %
KU bty 2 NI OR AT FN 2.7%~3.3% 1
4.7%~5.4%, 43 HIES G Kk K E A EAE LB
20 LK, BFASE A EFRE L RAHKRE
I7 AR HE A RS, E TR A K, B N
L DA iy T ik R A IR, N ST A5k
TR EERG. 3T 100 4 Y BG I R T 75 KT AN
Hil gL E] 19 225K 4000 4EBG Y M. SR, %
GYNREE PPN P g U IS o b R SN
IR K P S ek FR L2 HarTA 3 Fhais ik
P 45 1 B Fries T 1980 4F45 H iy« 3 4R 95 7% b
B4R 08 B AR B, BRI RE 2 A7 16 R A BGE AT A 15
e ARG A HET, BRI R R AL, AT 3L
LAETR B R I 4 . SR, B 2 R RR
Ry AE PR R I R B BLIS RUE, TAN AZEF
Y1 75 i K 32 B T BUAR IS T o0 it 5 2 1) B A

FIC5IAMA: Zeng Y. A review on international trends in interdisciplinary research of factors affecting healthy aging (in Chinese). Chinese Sci Bull (Chinese

Ver), 2011, 56: 2929-2940, doi: 10.1360/972011-1891
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JUZEA; ALHE NIA 7EN R NIH &8 B9 T4 ¢ Bh At
FEALK, B4 5 2 AR AN Ad B A 5 B BHIF 48 9% il
100 12357C, 5 NIH B9 35% A 4. FEHRE N
PRI 5 B 5 E R 2R G 38 UG 2R IR NIA 1720
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Z WA AR SBA TOe, I35 F A B4,
BEY REEAR S, &S00 71 B (http://www.
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12 A ZE 09 “RRPH & 04 0F 5% 4038 ) % (European Re-
search Area in Ageing; ERA-NET)”. FX¥ JLAERT# A
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T, #53 LER . T A 50 s i IRl i A4, 3X
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M D, e GE WIZE T KOF- A5, i E 50 2 4R A
53] 100 2 & 47 WP R 0.3%. AR, 5 A
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5 T A BURAE A S5 R, O B A AT B0 R D 5 A
DX RIS B A5G 56 F2 A Bl T TRU3) 0 fedt R A 55 i R B
B, JFREBGE B TRAMERE . i, STt
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2.3 EEYREARSC B £ 55 M (healthy aging relat-
ed genes)iJF 5%

PR A DG4I 2 AE T R W, N ZRAN R iy
M2 AH 25% 4 % mAE RS, mHAb 75%
Ze A M T4 A A7 0 5 3085 4 A R R 5 58 % Y
DRI 52 T A A 2 g 11200, L g PR3 ko f B K 7
) 5 Wi s A4 0 18 R T A i 2, 3 A 3 IR v oA g
B )5 AN Ak B AT (R 4 D BE, JFAG AT 75 i 4E
K, 55—t 4 FE R i (2 N\ 5 s, i
B, gEmid A . AT UK T AT SRR b < i fa
R a8 B R . 3k S 35t £ 5 DR R 5 M AN [) A 44
TR A feke B 5 75 4w 1 P 7 i A

] P O T 0 2 £l R < 97 AR s A G 35 DXL A
FEBCHFEI PR (1) KRS (population as-
sociation study), A FUREAA 1 5 21 (Bl 05 2 8O AE
EIE REES Nk S F YIRS I ERZYNCS W ED!

1) Zeng Y, Chen H, Shi X, et al. Inheritance and its interactions with environmental factors may affect health at old ages: Comparative
analysis between children of centenarians and neighborhood controls. Paper selected for presentation at the annual conference of Population

Association of America, April 15~17, 2010, Dallas, Texas
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YERxd MR, #EATXF e #r. (2) 3% Bl 5T (linkage
Study), PUERRERK A5 AR (B ) 5 A ML %
FR 0 0 5 Bt ok 55 1T 58 S E I D1 R FTE R . — ek
I 1 ik S K 3 AH DG BE PR B B 9 15 TR Sy << 1 R DX
#r (candidate genes analysis)”, H 3 5 B R AR 4 A
N S Wy A BE 5 BCH A 55 N S M BREAH G
A W 2 T, BB — A BOULAS R B D {g R 77
AF G 1 e 2 kPR, 3l 3k S I MF 5 X K 77 2H AP IR
I o HEE ZEL 11 g 2 S PR A 38 43 A B 0T B 20 B, B
Tt A I 5 0T I o5 B oA ) 32 s PRI A5 38  A 1 53 A
oK 7 358 70 90 T 4 AR DG R L Bk B 22 B ST 3R
W, TEAHRIGETAS B SOR AT T A T, U2
TEIFAR BT 0T B — 457 5 P 114 5 0% fedt o A DG 58 PR i
W IE 7 16, SBT3 b o R 5 e Y. ok
WG AT T B AR 328 5 0 AU e R ] BE U /D N 11 3 =
(population stratification)” Iy i] &7l K [ iR 25, 280k
Uh, WERE DK A % & N5 R BRI AR X R
A B IR 22 35 1k (SNP) B AR 43 A 22 AR K,
FTAVFA RIS HLHERTIX L SNP 5 il K FHHOC,
ABATT LT BE R AN R) RO 5 A 1T BN a3 R 2
SRR I, KAFEART BAAGE S E A RE,
17 07 7 [+) IR T B A AR ) 35 4% 75 5% 0 ] — 1 <2
TEHL.

YT NARAH IRy F Z R FE D e E AR EAR AT
7T 2 % 4 B BTk T 25 i s B Ak 22 40 S 2 e 1) 03 4 -
i, B S PR AR, AT e A B A
SRR, MR 2N NS 2 M a7 A3
555 PR 2R 09 A2 EAE 3 ] 7 AR i 52 e IR st 4% SR A
W, FEATFEHE A S5 At 247 R R 3R 19 58 BLAE X
(e FIEA NS 2 B SR L E 2 e S P
ARV (B 52 ST ) UG 3Kk, TS BU 6 A
AR R RHEIN P, 33k — p EL A BB £ 2 35 A ]
fihn, 3¢ B g AL (R g i AL ) - A& (American
Journal of Medical Genetics Part B: Neuropsychiatric
Genetics) (£ A 45 m LA AL €, — M R F B K
T FNXF RS BITE 500 AL 1 BIFFE SR X F
INFEARBIEGE, Wb UAE J7 V18 ¥ 3 X REAS it 2R AT R )
Wk, Jial T IE.

iAok, Bl A 4 I 4 H Y (genome-wide
screening)$% A (A Wr B0 B HEUA B AR TR, B
T 4 ik PR 20 Y ] 59 55 0 B K 73 B0 AH G 1Y 22 ik
22V I 4k TR 2] 4 O B AE 5 (Genome-Wide
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Association Studies, GWAS)”W iz 4. WK, GWAS
R T Ak FE W5 1 HHT 35 JLAS AT REXT 52 19
JRIBRPE. SR, A AR TEAWIREAR, GWAS B 2%
SR E i T e B I s it R, B4R
H OS2 it 2 it R A G R 97 8 < — B B G K F 5
(the two-stage population association study)”**!:

BB AR (GWAS). XA X 4L
(Fan, BaAs—. ZT OB HEZ AL 55
7 TCATA 125 5C 22 L HA AR 7] 35 14 75 55 1 Hh AR XS B
M, FTEEET T ALt AR AZ TR
WA R Z2 5 E (SNP) Y 2 S A 404, DL SR QL gk
TS U i R A DG B R B kS T B A DG R A7 A

KB IR IEREANOCH SNP Fl SNP FL AR
) 2 R B 3 R 5 — B Be A B 10 5 2 4 B AT
KA SNP, DLKHE — BB R BE A, (HAESCHR i
8 i Y 5 i fa B A OC 1Y SNP, AR Ry i ik JE [
SNP"(fli i AT REAT H A D2 | Tk SNP). *f
RS MG — B Boor B 8 K FEAS (E % 2 AR AT
Al i 2% 56 Z2 1 AR X B EA T I S ik SNP i JE [
G3H.

FRATAT LK S B BOREAC et SNP Y BE[H 43
RVRE 55— B BOREA (13X BE e SNP Y AH I BE ]
O3 BRI G R A, AT S e it SR Y
WA AR DG IR s, 3 T e < il (replication)”
G3Hr, BIXS fJe 0 R A R B D | Sedt B
4D 2 W ft R A DG 35 DR FEAS (] DX 3 v [T g 3 L bR
K75 5 i A X IR AR b AT BL R o0 A, IR AT
XF LA AT, DA e — 20 B I 1 A 25 S R0 0 5 <Al P A
ZE R

HRAE AR [ PR AR T2 AR 1Y 75 J A SC
HREYRE 2R, H AR o ) 2 08 (el B e e He A I 44
M WIEFIEZ A SNP), B b e Z s . 1
1, Newman %5 A1212010 4E & FWIE L, BARKE 4
ANRTERK F RIS, A1t 1836 i 90 & K L)
FFENVIS 1955 fii 55 # & 80 & ZHBET-H I
GWAS HFFE s, &8 273 4~ SNP LK 54
P<0.0001 ZEil i &KV EAHSE. Walter % A1*12011
R R 1B SCRE A S 56 T 0 IR 28 A 1) 35 4% It
112~ WF 5T B W (Heart and Ageing Research in Ge-
nomic Epidemiology Consortium) 9351 H ) GWAS %i
H5, ARG ST G2(55 % K Lh L) A7 TG SET Fl i
TR R EE, SRR, 76 P<0.00001 HSEiTK
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I, 14 4~ SNP 5301 XU i A0, 8 4~ SNP 548
B R PRNG T A (M R AE I ) o 3 AT OC.

145 ME, BT #EE®E A E (APOE)M FOXO3A
A, Hpl e L Ak 2 50 RE S 2R EE K S
F B E RIS ARKT I, A Ge15 25 i A n]
FUESE, AR IR R A—2 fFEERE
WEARM 39 R T H Y %A DNA FEARRER
R B A e S, A % ANFEA /DT 100
A, 100~299 A . 300~499 A Al 500~1055 AAYiE3C
Al 13, 15, 7 Fl 4 5, MR W E % 2 AFEA
1055 NBEERK HF G SC R R, BR, A
B AL AF 55 45 HH 45 18 — B0 — A e B 2 R A2 A
F AR A5 G 1 A %2 8 N FEAR KR i /NP0

2.4 FEZATR . BB E S SRR NS b

11 HI S % fdt R iy 925 2 LR 9

N B R S AEAR R RE B b2 f A AR ATk
P 5 8% A 52 AR F e 97 AR 2 40 o6 3
PRI 38 B e PR A, R IA T U e A e fb, HAR
FH#E S shalcs s sl H) 55, DTS B dm diluens, =
S 0N B 5 ) R FIORG fif O IR, 3 T 5 e i R
B, #54 APOE4 PN H H & & w5 Bg 1D e AH [ B
W R B G I R L ) R K T A A
APOE4 FEPIBE H & & FIK G 7 A% A8 [ B2 90 19 A
BESL PR KAE S AR ER, 5KFME
1) mtDNAhapl-U, mtDNAstr-136, mtDNAstr-138 &
FEA R b X B0 A 4 1 3 AN TR0, AR B4 4%
17 3 DR 75 1) 5% T AR [) b e 22 1) A [ B0 4 1Y
DRI XF 22 1 (e 5 1 552 i) DAL 31 2 S AN [, B3R A
Sk B 2 HAE S CY. 3 E 2 N IR
BN F 2z R ST R B, Y AR08 B ) A 2K 75
A BREE T, BN A fE At Y. M AT N
CANER BB SR L WRCHRARIE ) W] 52 i R PR 3Rk, 177 3 S 52
M XFE DA PR 28 AR SR i . T AP0k, Bl SR st (L2
(Epigenetics) BF 58 () B W IR A, AMTINIR B4 2517
g BREEIR R Al ik DNA FRLAb TN 4 (3 06 4 (5
ER B VR (L WY Gk e Y IS SN &
15 7 ARG A 38 FR T R R B, i mTxT
B DR 84 R IR R AT A, T N I R
T e T B . 3R LA A% A DR e AR R B A
05 fi e 1) T B —.

AR, RN A W2 B — 1 B TR 2

U (B B 3845 R 3R, B 3 g S T Gt B O
B DR K A= W D RE, oo BE 43 A K I8 e 7R AN TR
23 AT IRBEARAE T R A R O R
I, WA AR AR . HEREE R AR L N H 2R
Mkt B FFENEAE, WAL L 70,
IR | 3515 52 EATE HO6F 5 PR 3 25 R0 AR FH i 55 1) 9 5 1R
FH. g ve, JATRABRGHnE o A (k2 AT
Ry 55 PR ) R I Sl B ] N PR GEE A ) 1 AR BT A AR
M, AR IEBR A Z I8, JH8& A RO AR5 T
7 IR B LR B X S T 58 AT I T G Mk A
AR R G LW AR, B IR R A7 LGB AR 4G HL(H
ARG B 5, TN RS AT SR R B ISR AR 1 BB
VA SR T8, 2 & R fa] 2) gh 3R pL e e 5
A, RS I BN A

5 7 AR AL R 2R i o i E M O A5 B BR
W A R A G S8 Bke B 22 A S TR RT L o,
Nature 7% 2010 4F 3 7 25 A RR T M%) &k
fb(Insight: Aging)” %=, H o458 Bl LY A
[12#(Biodemography of aging)”f£5iR5, A K o —
o AR B AL B 3815 (The genetics of aging)” A %5 ik 3C
TG SRR AL T O T I R K T A DG R A
) 22 TR B R, FE BRI SR B T 4 S R
FEEAT R L AR | AR RRE SO RS BAE I AE T 2
& A T B R R A R 24 RN LA 25 A T ik
P Nature FHAEL LRI E PR <4t R
60 % K Uh B ANTEmdEig K. Wi, i N
{EFE A2 B TP 22 # (So keeping the elderly healthy
has to be high on the list of priorities)”.

3 [EBs T2 0% Gl e ma A 25 85 - R
SEM A T2

NIA/NIH (917 R 54E&AF588 A 1990 4File, %
B &4 N0 225 James W. Vaupel 7157 (158 5
w52 AFET- 2R N R AR 43 H7 (Oldest Old Mortal-
ity: Demographic Models and Analysis) & K5 H W57
(NIH FxZ 0 POL T H ), BEFFLE 20 24, fEHITZ
L I ORI B A5 R K A N RIH A AR 35 % iR
21 DL K WU i 2 N I ER B A, SRR S
BrERSE . HASSE LA B K i 28 A FE T 3R A B e
FESERRSY, A K FF A N R LR A 5 85 B
SRANFE SRR 25 G 38 B e B, DA SR i Sl
Plantago lanceolata (— 4= Hi ¥ JRFHY))F Y MY
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Ak, w5 I EE A AR A 32 BAE T X A i 5 AR
S f) S 3 9T 9% 45 (i R P98 300 H 9 4ik - heep://fds.
duke.edu/db/Sanford/pparc/staff/grant.manager/grants/
4513). X2 — TR B RHER S S LSS, kA 4
MEZK 8 PRk sttt 2s 5 AR B2 # A 4
FEA AR R, BT EREA RIS
S, HPAIRETE Science A1 Nature 3X Wi F [E PR T 23 7%
A ERFIBIC 15 .

FEPrRhE RO RBIE ST . R B ER
Fe A5 HAE PR B2 i 5 2 BB 5 TG Y B R
W . BN, SEEFLEBE T 2004 AENE LTINS T
I AH G At o f AR A, Wikt 2y L A7 A
15t % AL 2R 14 52 AR TG it BRE 1) 5% 0 R A7 VR4 0 & 1)
Z A 23, 2005 4F—AF NSRRI T T 3 A
FIAL 0 LB 25, HF 2006 4F i 38 E R A B B 2
R B IE R 2 A A S RE SR T LEiRE, @
WY S 5 — S5 Y B85 Ak 23 [ AR AR sg St
FEP71. FZ, NIH 2006 45 i ] 4 4(2007~2010),
At 1.6 f2EITH N 535 A 31115 (Genes and
Environment Initiative, GEI; http://www.gei.nih.gov/).
AT B R ks AT L SRS A AL
SiaEk, FHUCGE NFHE RN A YGRS, NIH T
2008 AF4T) 5 i 5] 1 [m] o 7E BEREAIESE . R HESE AN
JECRAE™ = AN RS A A T [R5 ST A2y L AT
. s A% R 2R A2 HAE TR RS2 e BIF 5 04 #b 8 E B
(NIH Supplement Grants for Studying Interactions among
Social, Behavioral, and Genetic Factors in Health)” 345
AN, SHEMRIHE R AR ), LR
AR N i BN ¢ P B R (S PO R (295 3= A i R T
AES

NIA/NIH T 2009 4F 6 J 23~24 HfEH 8217
TR T em e . A EAL BE ST AT O T B (Genetics,
Personalized Medicine and Behavioral Intervention)”#f
W, & L EENIESCEE S E i E R —
W Perspectives of Psychological Science VA& FIFEZ
R, BT 11 RS0 5 A [R] U A £ R 1A
WL . MR AT TR IR SO B RS
il . ST R AR R

20104F 9 H 23~24 H 3¢ [ERL-2 B w8 H I
TN AL R ZH SCIRWTFE (GW AS) L K A FFEFITIR A0
A B IR R 8 Wl B A ) ) R K DL Ss e il
(http://www7.nationalacademies.org/cpop/HRSGWAS
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%20Agenda.pdf). MRS HEEHWNET, K
HERRSE O A TH A 30 76 O A & W e B R 8 A B0 1
O A U5 75 2 I (B AR OC R IR o AR s, R AR
ARHFRROR BUR, i pst S Bbas | AT A At (g
J5RE 2 A U 38t 2 S B M A T ORI £ << A [7)
R DT R R ek D i PR e =2 383 4% B0 08 A1 2 T 22
PR V7 B AH O RS AE R ab BT %, DU
TRABEFE N IR (Gt A% 26 ) 55 A1 DX 22 B4 FH 40 4] 5 1)
EAR AR, A0l 3E AT 1S Y A AR T TR, Sk B
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This review first summarizes the background of the rapid population aging. The second part of this article reviews the international
dynamic progress and trends of interdisciplinary research on healthy aging: (1) The developed countries continuously strengthen
interdisciplinary research on healthy aging; the theoretical and empirical bases for the strategies of international studies on
determinants of healthy longevity; (2) Research on social, behavioral and environmental factors affecting healthy aging; (3) Genetic
factors related to healthy aging; (4) Effects of interactions among social, behavioral, environmental, and genetic factors on healthy
aging. The third part briefly summarizes and discusses some international cases of interdisciplinary studies on healthy aging. In the
fourth part, the progress of longitudinal surveys on determinants of healthy aging and the healthy longevity related candidate genes
studies, as well as the currently weak status of the interdisciplinary research in this field in China were briefly reviewed and discussed.
Finally, the article discusses the importance and perspectives of research crossover natural and social sciences on healthy aging in
China. The review concludes that it is necessary and imperative that China strengthens interdisciplinary research on healthy aging, and
Chinese scholars may make useful contributions for human beings to face the serious challenges of population aging worldwide.
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