ot B A S A 4R R, 2009 4E L HE 24 3 45 1 ) 95

and aging:risk of vascular dementia [J].Stroke,1997,28 (3):
526—530.

[15)  JEl AR 25 T A A AP 9 2% D 18 A S TR 28 23 BT . 66 AR Al 285 2
13,1999, 12(4):227—278.

[16] Katzman R,Aronson M,Fuld P,et al. Development of dement-
ing illnesses in an 80-year—old volunteer cohort [J].Ann Neu-
rol,1989,25(4) :317—324.

[17] Karlstrom H,Beatus P,Dannaeus K,et al.A CADASIL-mutated
Notch 3 receptor exhibits impaired intracellular traffickig and
maturation but normal lignaling [J].Pro Natl Acad Sci USA,
2002,99(26):17119—17124.

[18] Philpol M,Lewis K,Pereria ML et al.Arylsuphatase a pseudxi-
eficiency in vascular dementia and Alzheimer’s disease[J].Neu-
roreport, 1997 ,8:(11):2613—2616.

[19] Molero AE,Pino—Ramirez G,Mastre GE. Modulation by age
and gender of risk for Alzheimer’ s disease and vascular
dementia associated with the apolipoprotein E-epsilon4 allele
in Latin Americans: findings from the Maracaibo Aging Study
[J].Neurosci Lett,2001,307(1):5—S8.

[20] 2= 7% g it 8 P R 2R 1 A 28 O 4 1) B i 1t 4 5 [J1.2006, 14(9):
672.

[21] FHEL, BARIR , A7 KB, 45 XU A O I 1 o8 28 /N BUIE 5
B il B2 B3 NOS BHYE #2250 09 20 ()], B R R 20K,
2008,23(3):208—210.

[22] Halama D.What does the special exstract do treatment with
Ginkgo biloba in patients with cerebrovascular insufficiency
depressive  symptoms [J].Therapiewoche,1992,40 (1):3760—
3765.

[23] Dietrich MO,Mantese CE,Porciunla LO.et al. Exercise affects
glutamate receptors in postsynaptic densities from cortical mice
brain[J].Brain Res,2005,1065(1-2):20—25.

[24] Scully D, Kremer J, Meade MM, et al. Physical exercise and
psychological well being: a critical review[]]. Br J Sports Med,
1998, 32(2):111—120.

[25] Van Praag H, Christie BR, Sejnowski TJ, et al. Running
enhances neurogenesis, learning, and long—term potentiation in
mice[J]. Proc NatlAcad Sci USA, 1999, 96(8):13427—13431.

[26] sk K AR RRE S I 2 X o A O 2R K BRUEA R T R B 1Y B
W) K LA ML), o BRA Ao 26 99 06 2% 72,2006, 12(6 ) :471—
475.

[27)  EBEEXFR L. A M PR B HE RN ZR()). 55 & 9 B

i, 2005,9(9):1217.

[28] EEAE. BAERIE B HE A RIRE T B RORIR ). 5F
Gy, 2004,10(2):86.

[29] Zubok, wearsy. 00T IT S8 48 ok 2 IR0 3 i 4R ()],
MR, 2003,7(7):66.

[30] faTids, EZE. EAEARAR RN E S I (D] UM BE AR
2004, 27(6):558.

[31] EZuk, EAMGF BRGS0 0 L DA B A% 4 fiF 5 v B2
TERS AR G B 9T (D], o IR A2 2 2 24 35,2007, 22/(6):495—
499.

[32] AMEAE AR R R AR A Sk AR BEIA YT I A T S 1Y B
HLAT B 5[] B 7% ,2004,24(2) : 81—84.

[33] XIFEAEIKLLE 7 3CR A5 BHRIA YT LA 1 5 2 1 I R AT 58
L)) A R AT R 2 235, 2007 ,22(3):274—275.

[34] XU R AE L F T X R k1 A e AR B TR P R 2 T Al
0 8 R ] T R I 2 3R, 2007,22(3):218—224.

[35] Song H, Kempermann G, Wadiche LO, et al. New neurons
in the adult mammalian brain: synaptogenesis and functional
integration[J].Neurosci, 2005,25(45):10366.

[36] Ming GL, Song H. Adult neurogenesis in the mammalian
central nervous system [J]. Annu Rev Neurosci,2005,28:223—
250.

[37] Abrous DN, Koehl M,Le Moal M. Adult Neurogenesis: From
Precursors to Network and Physiology[J]. Physiol Rev,2005,85
(2):523—569.

[38] Linchtanwalner RJ, Parent JM. Adult neurogenesis and the
ischemic forebrain [J].Cerebral Blood Flow & Metabolism,
2006,26(2) :1—20.

[39] Benedetta Leuner,Elizabeth Gould,Tracey J.Shors.Is there a
link between adult neurogenesis and learning?[J].Hippocampus,
2006,16(3):216—224.

[40] Jin KL, Mao XO,Greenberg DA. Vascular endothelial growth
factor: direct neuroprotective effect in in vitro ischemialJ].Proc.
Natl. Acad. Sci. USA,2000,97(18):10242—10247.

[41]  Castillo DV, figneroa —Guzman DV figneroa —Guzman,et al.
Brain—derived neurotrophic factor enhances conditionaled taste
aversion retention[J].Brain Res,2006,1607(1):250—255.

[42] Gartner A,Staiger V. Neurotrophin secretion from hippocampal
neurons evoked by long—term— potentiation—inducing electrical
stimulation patterns [J].Proc Natl Acad Sei USA,2002,99 (9):
6386—06391.

P
5

% AT AT SRR S R sE i

ShERE

Bl A NS F A I AE R, 1T 2500 O™ 352 W A 2 AE G
AAE T s, RE R BT A, R AR R A 2 TR I B
1994 AFH 5 T AE 41 UK 0T 5 A8 E (osteoporosis,OP) & LA
DL Rl D BOUL S R R A O R, S Bl R AR T
Y1 B V3 iy — b 4 B PR AR PR RN, S G T
i JBT B A AT 09 B 58 E AN B VR A R, LU OP 1Y B i 2
AT Y B S A . 8 K (leptin,LP) 5 OP /9 56€ 5 B 8 0 BT
B 5T R RLLP AT B0 OP 4 1 By A 4 Ak — S 37 i 3 L 00
LP 58 AU 9 AH DG PR 58 i R 2R3 IR

1 EZS5EEIENS TFEMEHGE
1994 4, 3¢ [¥ % % Zhang 2EPVHI H 52 £ v B £ R B UK

o

Tyt 58 B T /0y U BIE SR DT (oby) B L 24 A 1) JIR R % ——
JUFR R IE ob HE IR A 2 5 7= ) 2 — B B AT N 23U A T Y
LR R AR S, R A R AL R
B PR T A n] Ak

98 % 52 /K (leptin receptor, Lep—R)J& T %4 40 fft [N 7 3% 1k
K JAK-STAT (just another kinase or Janus kinase-signal
transducers and activators of transcription) A F 1 {5 5 5%

1 R R 2 WD 55 — = e i B, V3R R M T AR 96 T,
215006

P A S Ik, 55, 0k, A e B il

Wk H 93:2008-03-05



96 Chinese Journal of Rehabilitation Medicine, Jan. 2009, Vol. 24, No.l

FIRAR . JAK 2 — S IR R U e, VR 8 R Yk R e St R
CRMEDA 5 FEALE Ob-Ra,0b-Rb Ob-Re ,Ob-Rd I
Ob—Re, EMTAMEE T 2 258, WRE T LRI 24
4

LP #7336 A7 WY 2 #) S 435 A A, 52 Ik o X 43 908 5 Ostlund
Z ML LP e BE e I i TR R H LP RS
ARy 5 GURH G 5 P 01 X 8 ZR AR AT B R A e 2 P R S Y
2—3 A%, B NI R MACIR o 28 3R Y A M A AL Y T TR TR R
LP LI & s 5 PR A 78 T 06 35 rp bl B R 25 T
REZ LA WS MRS . IR VS BR LP B EZ BT

2 EERNEFREHZMm

VLR AT IF T Kb A S B AR LI A9 AT 58, o vh LP
19 BT 5 e {2 RO RO A 5 AT T AT Sk 1y e
21 HEERR
2,01 3G B R T AN M G A R B2 AR B A U AN
(human bone marrow stromal cells,hBMSC)2—12 E. 4 1] ‘& 1k
20 J0 5 0 M 0 L G Ak BT BE, £ OP S8 2 v AN AL AH 40 i Uik
/D B O 200 M AR B 11 fL BB T L FRAIR . Thomas S5 7 3%
U1 hBMSC 2—12 Wl e /298 A A #0 A g, et 50 id 4 3L,
R A M AZ 045G I F al(core-binding factoral,chfal) X
i A Ak W AR B B TS fk 52 1R y2 (peroxisome  proliferator
activated receptor—y2,PPAR~Y2)¥ 3% i5, 1 A 5% I hBMSC 2—
12 (34 G, AFLESE 000 | ek TR] AR b B2 v T A TR
(ALP), T 79 Ji5 i B 1545 % (0C) [ mRNA 5 & 14 5 K 7, )4
KA HE SR hBMSC 2-12 896 AL BTN T 59% . IR}, 5%
ESUIRO WY e oy S N N NN N C R S (S F A
UNUR:S i ARG N e o s e N 3
40 o3 A, B 3 AR DT B 4 MR 05 200 B 23 1 R A ) 1
WIBBL . 05— J7 i1, Kim SR 5E & BL:LP RE AR A4 A1 55 37 1
hBMSC £ 77 RE J1, AR ALP 36 PE Bk 2> OC 09 43,5 5
FEPR T, b3 R e SR R R AR AT JAK/STATL {5 %5
& iR L AT GE7E LP 5% hBMSC 4 T2 i i 7 e 4 o 2L
fER

Thomas % Fl Kim 45 T 5 19 2518 A [\), 0] 58 15 P9 2 i J 1
YA Z8 AN [F) A7 56 :Kim 25 F H A9 J2 )58 hBMSC, 1 Thomas 45
Jir 1 hBMSC. i A7 I 8 800k 58 A8 AU i 4 55 ¢ 40 K T Hit it
(simian virus 40 large T antigen, SV40LTA),3X Ffi$T J5 (1) £7 #£
T fE 3 I AR A0 M R RS PT LP 7 T A0 I T A 0N, AT
fff hBMSC 7 34°CH A7 AR % K A PE,
2.2 98 N B A Y 52 WA :Reseland SRR URHIESE T R
e ZARAE JEARKE F7 1Y 1E 5 N 26 100 41 (hOBs) 9 K 35, 73 4
I S B R AANTE hOBs 119 57 Ak 11 (25) B 200 i % 46 SO A 00 )
Steppan 5 Bt e = 98 2% A HEJHE A LP JE PR B /0N B (ob/ob
ANERO) BT 5 3 4 2R B I 2 4 n /s BRURY i A B B AR
B F & (bone mineral content, BMC)F1 % J& (bone mineral
density,BMD)., Gordeladze 55V EL 12 75 {4 &b 5% 3% (1 #8116
21 A A 9% R (100ng/ml), 25 R &k B R LP GRAR #E i & 1,
A R BT 3 S A Ak S Ak SR B A Al B Y B A
AN, o 2 A T D AR A A0 N e A S A I O R

PSP 3R T BESRIA T A O A0 M B A A R e, B
RV P, 55T Lee AFUORIE 521 £k 41 i T 9 3k D g
# OB-R.iliif JAK-S TAT & A2 #0515 5 5% T3l .
2.1.3  J FOM 40 ML Y 5 -hBMISC 40 L A A3 fiE 3 3k T fiE
Tk LP 32 i B 22 35 W R T 22 00 0 15 4 Jif DR, 10 4t A 1A
F kB 2Z & 3% fk I F it /& (veceptor activator of nuclear
factrokB ligand, RANKL) F14" & & (osteoprotegerin, OPG),
RANKL 758 A0 S04 | Rl B 0% Al ad 72 vl % SC B AR
TE - BE PR BT o AR AT B0 524K OPG Brvh Al

Burguera 5N T2 B EL R R &G IR Y e B LP
A R BN G G AR, B 1 /N B 5 R A R
JE 1. Holloway SR 7 % B 16 A 15 Wik 240 L 42 7% o 8 19
(human macrophage colony —stimulating factor, hM -CSF) &
sRANKL 776 19 25 44 1 LP AE 10 1 8 15 2 P, EL 3% 40 ol £ 1) J2:
] 422 19 52 38 i CD14*-PBMC A & (95 [WlBF, LP G834
CD14*-PBMC I OPG fy mRNA e HC 28 11 B 7K, i A 14
B CD14* 1 i OPG Wy £ ik, st — B 3 FF 1 LP i
RANKL/RANK/OPG Z G4 il i & 40 MO Dk, Jm ik 9 4% 1
BB BE . Cornish S5 PRS2 B 28 AT Ik /0 5 20 i OE AL, OF
ELIE R AT U i A 4
2.2 (A&
22,1 A AR bR AR 8 R A A ] A
S Wi < AL 240 P 08 R A - TR A T kR P AL
AN (=BT ¢ A N T D e R AW N B A ST o N i I
07 98 2T LASE A e 3 AR 400 1 Bk R B Y R R R
B 2 8 50 P R D RE AR T 2 A AL B R AR TR A K
LP J2&— P AR 5 A v AR P8 B2 R 57 . LP i b A A 3
OO M 22 P e B 5 92 TR T i LP S A2 R A
AT H I H A2 K Y(NPY)mRNA (9 3£ 35,6 NPY 1) 7 4

Ducy %M% 3 LP 4 K 8k [ /1N B (ob/ob) Fll LP 52 K 4 [A]
BB /N B (db/db) X A7 1 2E BRI =A% 19 S B 1 9T B T ob/ob
BRI B % B T i R Ak K T LP Gl 8% 5 . 45 ob/ob /N BUIR E 4
(intracerebroventricular, ICV){T 598 2 i, a5 BT B, 1tk
P AL B A O R A I B 2R, LA i R R S B L
WO a3 e W90 3R ELAT iR B 0 ) B O 0 4R O B AN A
PR AR 22 R A 0

TE G L) BR S BOE B /N R LP iR 7 ORI T
A Sy A 0 B /N TR R T /N SR 5 R I A Y TR
B, 3% W] LP T 2 5 4 i A

Farooqi 1'% ¥ 8 (4 K [ B R 4 3 & (melanocortin 4
receptor, MC4R) 2K 1 2€ 48 i 8 & A L & HBM iy % 7Y,
MC4R J& a—f& B % (a-melanocyte stimulating hormone, a-
MSH)7E & Fefisi (952 4, Tl a—MSH 9™ A= 2 B LP 9795 (19, i
BEE—25 T HF T B A2 LP AL R T AR
222 FRE A AR 2 R g e B AR A . BRI
LP i nJ 3 3 58 M 28 72 5 (sympathetic nervous system, SNS)
WATEACH . Takeda % £ B % B- 2 1L i (dopamine—B -
hydroxylase, DBH)®k [ 11 58 25 A1 /N B B 58 Sk s, 3 A /D B
FA HBM 8, HAE DI BR B E VR BE 50 3 A5 DL AR SR A7



TE 3278 B AU A AE —Fh Bl 2 08 LR L 8 3R e = 3 Bose
Zeak JIRRAR, WL BR B LRRGE (S AL SR AR S BUE R AT
PR

985 2 ON) A A 64 B T R PR TR el B R iR Y B2
B LR R RS2 IR 5, B2 A B ) B B 2 A R
24 AT AR A BE T A B 3 A B i . sl Elefteriou ™ B
FEFRM B AZ AT T AT A B RN B 1S 0 I HL AR B 1k oP
HUBRARFEW B’ ER, 556, Elefteriou F 4 WFSE 8 37
T FR N PR AR B T A AN T AT R O
L3¢ I 38 B 2205 5 1 o8 4 Mk ol 1k DR T AE Y R R B
1) WA ) 3 0 2 0 B

3 EEMERENRMXR

JUE I8 Z AR R AR /N RO ATF 5% vh B B8 T, (R A2
1R T i A 57 4 W o A F 9 TR SO BRI PR O 3
101255 988 2R 7K 7 F g, 1 R A 8 2R 0 09 98 3% K T TR A i B
i3 37 I D TR B X RLT- 5 Takeda 5RUR 5T 25 SR AH
20 I, R 2 952 25 1) 43 000 5 M MU e e B A8 1 AR T S o 0
B 25 4 56, 330k T DA B DL (g SR TIE B a9 32k
JE etk R A A T S AH LR R T R O R
WS I, R A B B 1 S R M B AR T 3 R AN R AT AR
R AR I 98 2 e R R B o A

Blain 521 53 2 W, 98 22 07 BRI B 14 o0 8 460 (1 W ok 1
BB R) S 25 B 5, MOl X 48 22 0 10 L R AR B R
Blum 5521 & 8 48 26 11 10 2 76 0% 501 B R E % S IR e
T8 24 A, 5L A G 7 MR 1 2 e AP 5 R O A B oG
[ AE, xF 38 B 5815 4 BUAFE N R AF o2 w30 1k 48 2 i I %
Bt 26 5 40 4 09 25 B I LP K OSF- 3495 08 T o . e
BMD 2 1F AH ¢, [H 754 1F 14 5 8 2500 H A B 2% B A OC I R
BT LP /K5 BMD B 1EAH &6 REEAS A 6, a4
I e 446 25 T 4 2 (1 3 A DG DU 3 I A R A
O BRI FR A I AL TR 9 2 R AR T AR B AL Y, i R
IRAIF S 25 1 AN — B0 J5 T 8 5k R I AF R vk R 4
WM AR JR g 22 S O, A TT BB 5 T JR AT 5% 1) 1) ) A5
O, PR T 2 T8 22 I DR AF 5, 10— 25 I B 98 3% A 0 1 3 3l 40
JE) R rhbiX s 8 % B e A 4 D i VR .

4 NG

g5 ik LP ] figil o DA AR AR i o A, (B H
I AIF 8 149 A AIE 552 98 22 W] AR DAy i R WA AR O 8 P s 35 4 . LP X
B AR A AR A ] R SR o B M AR T B A JE GE AR
W77 T 255 U8 R A5 AR 00 AT B B T3 LP 7Kk
K i fi e e 0 300 57 M A A R 2RO R AR R AL A i e 1
N AT B A O i S A e Y T R ()36 9T R AT 1Y
BB AR FIJT

5% 3k

[1] )R85 3= 4 0 5 0 PRI AL 5« v RS R iR, 2006.

[2] Zhang Y, Proenca R, Maffei M, et al. Positional cloning of the
mouse obese gene and its human homologue [J]. Nature,1994,

372:425.

13

[4]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Ostlund RE. Relation between plasma leptin concentration and

body fat, gender age and metabolic covanates [J].J Clin
Endocrinol Metab, 1996,97:3909.

Thomas T, Gori F, Khosla S, et al. Leptin acts on human
marrow stromal cells to enhance differentiation to osteoblasts
and to inhibit differentiation to

1999,140:1630—1638.
Kim GS, Hong JS, Kim SW, et al.Leptin induces apoptosis via

adipocytes [J].Endocrinology,

ERK/e PLA2/cy to chrome ¢ pathway in human bone marrow
stromal cells[J]. J Biol Chem, 2003,278(24):21920—21929.
24, JF 98 F 6 B A 5 e B F 5 (] [ AN R A - R
J3 it ,2004,31(6) : 267—270.
Reseland JE, Syversen U, Bakke I, et al. Leptin is expressed
in and secreted from primary cultures of human osteoblasts and
promotes bone mineralization[]J].Bone Miner Res,2001,16:1426—
1433.
Steppan CM, Crawford DT, Chidsey—Frink KL, et al. Leptin is
a potent stimulator of bone growth in ob/ob mice[J].Regul Pept,
2000,92(1-3):73—78.
Gordeladze JO, Drevon CA, Syversen U, et al.Leptin stimulates
human osteoblastic cell proliferation, de novo collagen synthesis,
and mineralization: Impact on differentiation markers, apoptosis,
and osteoclastic signaling [J]. J Cell Biochem, 2002, 85 (4):
825—836.

Lee YJ, Park JH, Ju SK, et al. Leptin receptor isoform
expression in rat osteoblasts and their functional analysis|[J].
FEBS Lett,2002,528:43—47.

Burguera B, Hofbauer LC, Thomas T, et al. Leptin reduces
ovariectomy —induced  bone loss in rats [J]. Endocrinology,
2001,142(8):3546—3553.

Holloway WR, Collier FM, Aitken CJ, et al.Leptin inhibits
oseoclast generation[J].J Bone Miner Res, 2002,17(2):200—209.
Cornish J, Callon KE, Bava U, et al. Leptin directly regulates
bone cell function in vitro and reduces bone fragility in vivo
[J]. J Endocrinol,2002,175:405—415.
Ducy P, Ambling M, Takeda S, et al.
formation through a hypothalamic relay:
bone mass[J]. Cell,2000,100(2):197—207.
Burguera B, Hofbauer LC, Thomas J, et al. Leptin reduces

Leptin inhibits bone
a central control of

ovariectomy —induced bone loss in rats [J]. Endocrinology,
2001,142(8):3546—3553.

Farooqi IS, Yeo GSH, Keogh JM, et al.Dominant and reces-
sive inheritance of morbid obesity associated with melanocortin
4 receptor deficiency[J].J Clin Invest, 2000,106(2):271—279.
Takeda S, Elefteriou F, Levasseur R, et al. Leptin regulates
bone formation via the sympathetic nervous system [J].Cell,
2002,111:305—317.

Elefteriou F, Karsenty G. Bone mass regulation by leptin: a
hypothalamic control of bone formation[J]. Pathol Biol (Paris),
2004,52(3):148—153.

Elefteriou F, Ahn JD, Takeda S, et al. Leptin regulation of
bone resorption by the sympathetic nervous system and CART
[J]. Nature,2005,434(7032):514—20.

Thomas T. Leptin:a potential mediator for protective effects of
fat mass on bone tissue[J]. Joint Bone Spine,2003,70:18—21.
Takeda S, Elefteriou F, Levasseur R, et al. Leptin regulates
bone formation via the sympathetic nervous system [J].Cell,
2002,111:305—317.

Blain H, Vuillemin A, Guillemin F, et al. Serum leptin level
is a predictor of bone mineral density in postmenopausal
women[J]. J Clin Endocrinol Metab,2002, 87:1030—1035.
Blum M, Harris SS, Must A, et al. Leptin,Body composition
and bone mineral density in premenopausal womem [J].Calcif
Tissue Int,2003,73:27—32.

Ruhl CE, Everhart JE.Relationship of serum leptin concentra-
tion with bone mineral density in the united states population
[J].J Bone Miner Res, 2002,17(10):1896—1903.

SR A M1 I S R 2 A R O R P A AR UL I R UK
PB4 I ARAITZE[]. T 1 B A 4 75, 2003,9:340—341.





