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i S 7 1R (dehydroepiandrosterone, DHEA)
H B bR R R R e M 4E i fa R P450c17 S £ K
REALIE E B A R, FE L) DHEA-S I R ik A I 78
W EMRSAAR DRI BRI R RE
ElEAYF3 . DHEA THAGHEFEBB KT
SPILIEIN, F 20 HiRE(E, 2 )5 B AR I A3 K R
A, DHEA-SAIEREREFRE X, ERAH
SHEKEEAL DU R W LR R ST R AEE R, KB
FHMERAEB L HERA BRZIEN.

B RE A E R —F DR F BB AR BE W
WHRE, R EHREEE NS RETTN 2 S
R, EXRAHBRBNEZEARBER,
TEB B 4 (osteoclast, OO){EF T ABTRIKIBR ,
LB 40 8 (osteoblast, OB)E I F X & REF& .
BREGE B BA R R FERANRRERT
HEEBES BEMEWETL B RERGR. %
W OC # OBY HMIMBEME R . M E B HE LK
REBRX,

1 DHEA i BREAEANFIEEFIERE

Gordon %M@ X 120 L4 L& G L HE(51~99
BYMBFFR RN, K& % E M@ % DHEA-S KV H
BAERX, BE% A DHEASOmg/d 3 M A &, &
DHEA .M — % (estradiol, E,) .52 (testosterone,
T) B SRR A K H F-1(nsulin-like growth fac-
tor-1, IGF-D ¥ K & I % 7K ¥, i IR & & 7 % W A5
B N-ImRBE D, ®H OC g ms B &
BAE 1k, 115 B o 8% PR B (alkaline phosphatase,
ALP) #1545 & (bone gla protein, BGP) 7,3}
OB WEHEH N, B REAEF .

Baulieu %" R FIXUE & BRI X B E, 280 £
ZHEEEE60~79 &)k DHEA 50mg/d 1 4,

s # H #1:2006-07-26 :

fH$£40:200233 L, LAXBAFWEENARERESH

EHEMA 2K, L1728 10 A4 . I EXABEE¥ L, E¥H L+
FR A, £k E . Tel: 021-64369181 — 8946, E-mail: li-wei @

medmail. com. cn

HEE FR

HERER,T0ZUTERBREFEANRNSRBEA
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EWAETH. TR T0OLULERE 70 2UT,
SUHEREEAREBERAER DR, B
MRTHREER. BHRA DHEA /B, X0 B %
BERRAEMBRIBRE W B, Tt C KR
Bl % T ¥ ,BGP fl ALP %A %4k,

Miller 5 3 B 4E % 75 0 26 7 BT 3 B 0B &
HRE S NBEMEAKEHTRTRBIRAMT, #
AEHERERE DHEA Ml S T 5&HEHAMH
%. Sun %M F BB R £ O R DHEA-S
100mg/d 6 4~ A , i DHEA-S #1 IGF-1 KX ¥ 5 &
FE,L2-L4 KREEHBEEN B4,

FRGEKHFRER, DHEA R LR —FEEH
Ak, BB A M F A A ¥ E 24 % GHRH-
GH-IGF-1 1 R 6 A, B BB AR B9 30 3 A

2 DHEARBRERNEARHKRE

2.1 DHEA#W¥+ HUEAERAVTEREME
RO PREEEA. SHARGFEREEZEK (an-
drogen receptor ,AR) ,DHEA BB M MRE 38-2
B EMERERER M, RSE2F EFLEMIE
Rt —H5 A . E.. WEIEH, HMEEESF
YR BB #AE ] . Takayanagi %5 kAN 32 M9 A
BB MR, DHEA 8 41 4 35 &1L B 4%
MM ETMEEERBEEMER. SRREN
HERERZREEFHEREMEN FERE .
HEHEREES OB 1Y AR R# OB, AR5
G300 5 40 L B T, 4 46 R R R MR IR AR 4%
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BRI W R E S F AN NS L/ (di-
hydrotestosterone, DHT) 5, H# 2% H LB 1k
IR EH OBMAE., EXEBHEREBTRG
MIEBRERMEKPRRE TRESFFLBERRR
WHTFREAX .
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M. B ARSI EREXBHERETHBERER
KB, -HEZHMWHEEHEZSHAEET,
BEEMARBEAEEE X . Hd DHT 51 &K
AR B35 HIT] LA 0 5E 40 B A R R Y
BaRAT. DHT B3XEREKFHEEEH
THMATESTER BA2(AERATIER M
Bax(RE A TR, BB REEH T RNA,
B Bel-2 5 T H,Bax £i5F 5, Bax/ Bel-2 18
I, Mg OB Jt=, Frbl, SR ERHE, #¥
ZXEREFEDMHAER M EFFHY B SRE
HEEHEXS,
2.2 DHEA #e% %A% D Scheven 20158 it & 5
B3k A OB BF5E4E7R, Bt 4T DHEA 1 DHEA-S
T OBWAKMAHLLE W, BEREATF 1,25
(OH),D, HER B4 7 1 ALP B35 #. Zofkova
SZOIRAPCREARZI, 4K D 24k (VDR X
W Fokl, Apal, Taql. #1 Bsml % fii 5 5 M &
DHEA-S.T.## "W E, A%. 2hEMNFR
KIEJS,Ff #£F R DHEA-S k¥ & T FF fl ff &
ERANME, T OFf 2 E 2 A MR8 E S BMD
BE .4 R/, DHEA/DHEA-S {23 OB £ K M
@ 1,25(0H), D; 4%, VDR #H s #
MRS Ak DHEA XV 5 8% EV1T.
2.3 DHEA s OPG/RANKL/RANK # &9 %4
B {4 & (osteoprotegerin , OPG) B T i IR 5E
B F 2648 F R R, H At {& (osteoprotegerin lig-
and, OPGL) B) 2% B 40 jfd 43 4k B ¥ (osteoclast dif-
ferentiation factor , ODF) B NF-«B Z{kE L H F
B Bt & (receptor activator of NF-«kB ligand,
RANKL), NF-«B B & 4k 3% {& (receptor activator
of NF-«xB ,RANK) ik F OC WRI A K, 5
OB.ZFHMEEE RANKL 454,531 OC K4
MR B, RANKL, RANK f1 OPG =E MK T
Xt OC b B SET-M=/AANT LR,
EERBA OPG HEFE 12 fEEHE, XK
EREFXEK LS, I A-163G,T245-G 55
FHMEYIE X, OPG #E MR/ URAN
OCHRiTZIBMERHM . AERIB OB H&
i5 OPG mRNA WE £/ 1,25(0H),D; . ¥
# ¥4 4 K A F B(transforming growth factor B,
TGF-B) . B ¥ & & 3-7 (bone morphogenetic pro-
tein-7) . b & PR L B} ¥ o (timor necrosis factor-a,
TNF-a) . H 4/ &-1 (interleukin-1, IL-1) . B E K
Ca™* B R % MK & 42 OPG mRNA Rk H)

HEE b Z KM, B R 3 R K (parathyroid ‘hor-
mone) . |j ¥} £ E, (prostaglandin E,,PGE;) . &
W 1,25(0H), Dy RHERK L9 IC1-182 K sk
MHRED, B2 )57 R0 AR R A
MBS IRATF IL-1.PGE, . IL-6, TNF-o f1 5 I
-4 7% 3 % B F (macrophage colony-stimula-
ting factor, M-CSF) & £ f i EH T REHT
OPG #1 ODF MZ5 R, M “ LH" S X MaRE 7
WY “F 7 # ODF #1 M-CSF Wi &/EMH, &
OC AL i MLRIEHE R oA % .

ODF B MM EFE BN BAHEEER, —fH
AR (40~45kw), F — RN B R (31
kw , X E R BB E MK OC I R Bt B
FEM %M. ODF 7EN 400 £ /32 K B) RANK
(TNF Z@ERERFOR—F I BEEEL. BE
RANK B8 40 Mo i 4@ i 55 5B 40 B/ 40 B Y
HEAEM IR 5] ODF, 37 M-CSF WER T4k h
OC. m## OC Al =4 RANK, 35 ODF 1EH,
PG R HF NF«B #l c-Jun Z KM E UNK),
MT{E B R k. B, RANK 45 # NF-«B
INK M3E L2 OC JE R 5 1% 1L i % 20, e Rt
BN AE AR RAW264. 7, BB E AT 404
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B, DHEA ®] 2L ] OC #& W W #E F .8 DHEA
FEEEZEMH OC WRE .
2.4 DHEA # IGF-1 IGF-1 Z#EHRBEEER
MERE,IGF-1 A FHEENBEHIER. IGF]
RMB T A KBK (growth hormone) MEZKREH,
H70MEERREAR K LhE. c58%F
ZREAGEEZHEERBRUAEHERERES
RS R ZRR Y MR ER AL, I\ T 715 40 B i
EK HBEAMARET. IGF1 FEARREREN
( IGF-BP1~6) ,iiit 5 IGF-IR 4 #4 4 R
% IGF-1 EF, MW AR AL R . IGF-
1S 5EHBWIEARY B REE LSRN
OB MEE, REMM OBKA MY
g,

MM EMAERKBEASIE G IGFBP 1 95%
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¥ IGFBP3 £, 58 & {25 & 41 i 4 K \IGF-1 4
W—B. RZBWERT AKBELSBRLFIR
M IGF-1 #1 IGFBPs K ¥ F B, B R H™,
DHEA o] #1] % IGF-1 mRNA {33k, 2% IGF-1
 WIEEYY . DHEA-S #1 IGF-1 K ¥ 5H 8 R 8 &
# T 95 8 F X,
2.5 DHEA #g##(L) HAZEM@HE IL-1.IL-
2.IL-6.1L-11 %, IL-1 ZHE RN FEHT AT HES
B 41 MU B {£ (osteoclast precurosor, OCP) 434k K
AR OC 4 F 88 LA 4R 2B o Wi, T B 7T ) 3%
OC F=t: KB ) B R B, LUAR 3k B e ot 78 P 2 R
MMM, IL-1 REHHM4KREAE T o IL-6.1L-11
F18 iM% W # B F (leucocyte inhibitory factor,
LIDFM =4 , X BHFHFESH IL-6 ZEMFES
£ 54 gp-130 A+ 5. IL-11 #1 LIF Al A SRS 411
MR WS 5HERRZRESTREM IR, IL-
1A fER OC FHHMBREFEEEM T 0C™,
Gordon %" R B R FHEE S, IL-1b i
BEEERME,

IL-6 FEEEMAREAE T, 24 SRS aREE
TBREROETF. FELEFUEMRTEFHER
F OB BEE R AT A 1L-6 IR, &2 IL-6
B BEAE AT OC, ¥ & .M E .PTHrp. TGF.IL-
ILTNF, IL-6 i3 5 B3R 8 3 4k 0 16 A, # % OCP
MR REBE OC, 1L-6 ZikmmIo AR, H—N
80 ku TS0 FACHE 45 A8 , BI AT W4 1L-6 24K (SIL-
6R); A— R 15 S & 54, BP gp-130, IL-6 &5 sIL-
6REZS,H Y gp130 R E A, & 3# OC M
B . EEEARMNEEMH IL-6 mRNA &K, T
ERE# M4 IL-1 #1 TNF /530 F 0% 4, 6 IL-1,
TNF K 11-6 @7, sh¥5c5 % 89, DHEA-S 7l §¢
FEE T BOE IGF-1 A (B Ml IL-6 RERAKE.
Wi & 4 #6193 & , DHEA-S #1 IGF-1 { K F B E R
1%, 1L-6 /K F 8 EF 5, DHEA-S 5 IGF-1 &£ EMX,
5 1L-6 fif X, {B &, Hierl % @1 k5 AR
X OB # 3% i 52 DHEA 3 RaE## OB 433 1L-6,
Fi LA, DHEA @13 IL 4 55 w8 A0 5 8 1 F Al il
BREH—HHR.
2.6 DHEA B A #mesTiME (1) TNF-a,
TNF-o 2 B &2 189 i 58 4% 40 i A1 B s 40 i 7= 4
BBABRBONEE T, AME RS, EERSE
OCP & 2453, 35 1] [ B 8% A OC, R H Rk
WINRE, 2R E X B W R ESBMBR. BEEHS
A, B B A0 7 A B TNF-o Ty 94 5 40 0 72 A 1

TNF-B %, ol Ja] 8 815 BV OC, 3+ 5 IL-1 —
AR 3L AR i At 40 B BB F 9 7= &, 4 TL-6 .GM-CSF
M M-CSF¥, A i, 5% OC B & 4 7 & , TNF fi
IL-1 A LA IRE T, T ES AT iF”
MR T, IEFAR#E OCP 5, K4 R £, TNF
IL-1 MEMERRTTES 4 KR OC, TNF
MIL- I ELZERANBEERNBERFTEEN.
AR BRIV EA B ERREWE R M H LS5
R A SRR P IL-1 M RS X
WEFMBEERBL, BE X ZAXLH
A B A0 B SR R IL-1 i TNF ) 8 &2 B
BAR MELZE LI EZHBE RS RBTEN
A X FE R, (2) M-CSF: M-CSF 7 OCP
R T AL H ERE X BIEA . M-CSF 5 OCP Lk
MEECFo) 65, AR THRMEEFBREH
B OC, Tsurukai 23 53 % 3% i T 40 M 234k
% OCP 1 OCP 434k h Bl OC ML R X,
OB X+ OCP fi & OC MK B398k OPG 1#il,
B2 24 3 I T 40 B 3% 55 WP R 6 A AT Y
OPG #il M-CSF, BIffi £t Z OB Iy %44 F, OCP
BB B, 3F H7E 48h 4 OCP R EH BB OC, ff
X, M-CSF #1 OB =4 i OPG 2 OCP #1 2 OC
RO LERZE, Pacifice £ %8, F#1H
LEIEYIBR )G, M-CSF B & M B E B0 T el b 7+,
(3) M WM K 4 K A F (vascular endothelial growth
factor, VEGF) . Niida Z&" %} op/op B (—F i F
HERZEE M-CSF =T S BB WAL Y
BMEDEHEH A VEGF 52 H,0C BLMKE , 1
fER# M-CSF #Y4, ##— SRR R, LFHIEHR
i VEGF Z4{&-1 i+ %, 3 ] i VEGF $i{& )
#l. Kodama %" %} op/op RATWEMBAR G %
B, RB R EERBEELD,OC & 8 F¥m,
% VEGF EFR &, X —EH thi VEGF 5
H. BEI, R ET LA VEGF M54, 3F i —
LW OC WP B Rk HEH, (4) TGFB: TGF-8
fE I # OB #% 3k OPG, W # OPGL mRNA #) %
B, R EE AW AR, TGF-8 8% K W
R—BHREAM TCFP TRLR B 5K G
HFHRL. EEARKED, RBEH-1# TGF
B HIEMAR RN KB BB EFIEHANFERN ME
THRLCAEMBEELH N 30 + 17, B ER
DHEA B&i@id TGF-B 4+ 3 X P& RH H
(FEEE PR

WAETETR , DHEA R840 B P9 75 % 10 B 5% 1k S
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WE MR EVER, H i, DHEA 7E & puss 4k 0 M 2
J5 B 7% 853 TNF-« . M-CSF.VEGF . TGF-B 441 ja (8 ¥
fixt OC 8, OB F=A: WA #— SR BN E,
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BR2E A 5[] A L, 2 AR FRDL R T B B
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J3F » L HL 5 35 %o 36 2 40 ffd B 24 PR R AT R PR FR B
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BEREE AR A BN B AR, U RY K2
SMEHAR RN, et — S5t

8 XW

[1] Gordon CM, Grace E, Emans SJ. et al. Changes in
bone turnover markers and menstrual function after
short-term oral DHEA in young women with anorexia
nervosa. J Bone Miner Res, 1999, 14.136-145,

[2] Baulieu EE, Thomas G, Legrain S, et al. Dehydroepi-
androsterone (DHEA), DHEA sulfate, and aging: con-
tribution of the DHEA study to a sociobiomedical issue,
Proc Natl Acad Sci USA, 2000, 97:4279-4284.

[3] Miller KK, Biller BMK, Hier J, et al. Androgens and
bone density in women with hypopituitarism, J Clin
Endocrinol Metab, 2002, 87.2770-2776.

[4] Sun YP, Mao MW, Sun LH, et al. Treatment of os-
teoporosis in men using dehydroepiandrosterone sul-
fate. Chin Med J (Engl), 2002, 115:402-404.

[5] Takayanagi R, Goto K, Suzuki S, et al. Dehydroepiandros-
terone (DHEA) as a possible source for estrogen formation
in bone cells: correlation between bone mineral density and
serum DHEA-sulfate concentration in post menopausal
women, and the presence of aromatase to be enhanced by 1,
25-dihydroxyvitamin D; in human osteoblasts. Mech Aging
Dev, 2002, 123. 1107-1114.

[6] Van Pottelbergh I, Goemaere S, Kaufman JM. Bio-

available estradiol and an aromatase gene polymor-

phism are determinants of bonemoneral density chan-
ges in men over 70 years of age. J Clin Endocrinol

Metab,2003, 88 3075-3081.

Lindberg MK, Vandenput L, Moverare Skrtic S, et

al. Androgens and the skeleton, Minerva Endocrinol,

2005,30; 15-25.

7]

(8]

L9]

[10]

[11]

f12]

[13]

[14]

[15]

f16]

[17]

(18]

[19]

[20]

[21]

PHEZELBELERRE 2007FE 68 556% $3H Chin J Mult Organ Dis Elderly Jun 2007 Vol 6 No 3

Wiren KM, Toombs AR, Semirale AA, et al. Osteo-
blast and osteocyte apoptosis associated with androgen
action in bone: requirement of increased Bax/Bcl-2 ra-
tio. Bone, 2006, 38:637-651.
Scheven BA, Milne JS. Dehydroepiandrosterone(DHEA)
and DHEA-S interact with 1, 25-dihydroxyvitamin D; (1,
25(OH),D;) to stimulate human osteoblastic cell differ-
entiation. Life Sci, 1998, 62:59-68.
Zotkova I, Hill M, Zajickova K. Dehydroepiandros-
terone status in postmenopausal women is determined
by the gene for the vitamin D receptor. Horm Metab
Res, 2002, 34 127-131.
Gonzales EA. The role of cytokines in skeletal re-
modeling: possible consequences for renal osteostro-
phy. Nephrol Dial Transplant, 2000, 15: 945-950.
Rodan GA, Martin TJ. Therapeutic approaches to
bone diseases. Science, 2000,289.: 1509-1514,
Langdahl BL, Carstens M, Stenkjaer L, et al. Poly-
morphisms in the osteoprotegerin gene are associated
with osteoporotic fractures. ] Bone Miner Res, 2002,
17 1245-1255.
Teitelbaum SL. Bone resorption by osteoclasts. Sci-
ence, 2000,289:1504-1508.
Takahashi N, Udagawa N, Suda T. A new member
of tumor necroses factor ligand family; ODF/OPGL/
TRANCE/RANKL, regulates osteoclast differentia-
tion and function. Biochem Biophys Res Commun,
1999, 256, 449-455.
Shevde NK, Bendixen AC, Dienger KM, et al. Es-
trogens suppress RANK ligand-induced osteoclast
differentiation via a stromal cell independent mecha-
nism involving c-Jun repression. Proc Natl Sci USA,
2000, 14, 7829-7834.
EERZFRE THRE. BREEZEERMHF R KB
FERIPLE. REZ ¥, 2004, 39:429-431.
Myers MG Jr, Sun X]J, Cheatham B, et al. IRS-l is a
common element in insulin and insulin-like growth
factor- I signaling to the phosphatidylinositol 3~ki-
nase, Endocrinology,1993,132:1421-1430.
Hock JM , Centrella M , Canalis E. IGF-I has inde-
pendent effects on bone matrix formation and cell rep-
lication. Endocrinology ,1988 ,122 ;254-259.
TR, FEANSBSRFAERKET. ESEEAS
WM. 2000, 20.21-23.
Ribeiro MF, Garcia Segura LM, Dehydroepiandrosterone
regulates insulin-like growth factor-1 system in adult rat
hypothalamus. Endocrine, 2002, 17.129-134,

(F#% 216 ®)



+ 216 -

PEETIBRELER/AT 2007FE 63 £6% £ 3H  Chin ] Mult Organ Dis Elderly Jun 2007 Vol 6 No 3

T WNBTES I, B . X — BB E.BH
EOBFTHERE IRE BB WATE LWL,
FTER){E 3 30min, H 43 FETE 3 1h, AT HAEHRE
#9150 TF. BAEEMIZZ) 150min, 3% h1 B 250~
300min/ [ , 123} BP 5% 25 , 1 30 3% /0 2K 45 38 b, Bk 4F
FANE B, I 850 A AR R 5 57 sk AT Bk
B KPR BE st gl /b A AL BB AR B A RAE G 7 R, 8
PRIMFEE . L R T RE S0~1000, )
A E T Mt B 8 AR AR BL B e R B RS
HT— R BN, TAREBEAE. AE TR LA
T, 0ft & & 1/0. 8mmHg, & & T K& [F B £ 4
A M AR 8 R 05 IR 2 Y A Y
A6, 50 Bl R0 B O P S i BB IR ML S
IR AV 8 e A 5 O R B R 2

REFIRVAR 45, O BRARRR AV , 8 S B2 oK
TR AU LR -G AR 1 Bl 36 B R A A AT A i, B
R OB MR T A BME SR RRET
WE . WA A LR A R R BRI R AEFR

J& » L 55 SR 7R

XA 1 7 2B T BT LA BRI FE B R
LS TR ELFAEREE , N FE & Y BRI ER 35 9 T 47
BB NBUNE THYRTUBMRKE 58
BT BUAYT . X E>130/85mmHg KB F,
T8 A DU | I R T 3R e W 0 o R B R
KR I ZEBHMEFHRST. WIS R E LR
FRE GRS R B2 6 68 H Az, B8 T
KRB BN T O ME Bk A, 0 H vh = B
i =>500mg/dl, BT % & 3 ¥k 35 5C B JBR AR 4% » B ik
NRRAYREH =R, MR maE s
T 28 I OUNG BB 5 R R ORI 4R 25 . X L 25 Y
ALE T A IE L L RS RS RE W E M E
P8 B D BE IR R ROAE S T SF BIL R 2% HE L AR K A
e R, RAEBEREERPEL.

A REAEE T ARRB S G ] RN %, 0
BEHRENRABESERER, ARERRE
EREFTAAF, BRERCBEEE.

(ER#Z 214 1D

[22] Haden ST, Glowzcki J, Hurwitz S, et al. Effect of
age on serum dehydroepiandrosterone sulfate, IGF-1,
and IL-6 level in women. Calcif Tissue Int, 2000,66.
414-418.

[23] Udagawa N. Mechanisms involved in bone resorp-
tion. Biogerontology, 2002,3.79-83.

[24] Gordon CM, BinelloE, Leboff MS, et al. Relation-
ship between insulin-like growth factor I, dehydroe-
piandrosterone sulfate and proresorptive cytokines
and bone density in cystic fibrosis. Osteoporos Int,
2006,17.783-790.

[25] Pacifice R. Estrogen, cytokines, and pathogenesis of
postmenopausal osteoporosis. J Bone Miners Res,
1996,11: 1043-1051.

[26] Hierl T, Borcsok I, Sommer U, et al. Regulation of inter-

leukin-6 expression in human osteoblastic cells in witro.
Exo Clin Endocrinol Diabetes, 1998,106:324-333.

[27] Kimble RB, Bain S, Pacifici R. The functional block
of TNF but not of IL-6 prevents bone loss in ovariec-
tomized mice. ] Bone Miner Res, 1997,12.935-941.

[28] Lorenzo J. Interactions between immune and bone
cells: new insights with many remaining questions. J
Clin Invest, 2000,106;749-752.

[29] Tsurukai T, Udagawa N, Matsuzaki K, et al. Roles

of macrophage-colony stimulating factor and osteo-
clast differentiation factor in osteoclastogenesis. Bone
Miner Metab, 2000, 18:177-184.

[30] Niida S, Kaku M, Amano H, et al. Vascular endo-
thelial growth factor can substitute for macrophage
colony-stimulating factor in the support of osteoclastic
bone resorption. ] Exp Med, 1999, 190:293-298.

[31] Kodama I, Niida S, Sanada M, et al. Estrogen regu-
lates the production of VEGF for osteoclast formation
and activity in op/op mice. ] Bone Miner Res, 2004,
19: 200-206.

[32] 4k%. OPG/RANKL/RANK Z&M PR #E. Hib
B3 W R R G4, 2003, 23.748-750.

[33] Matsaba T, Ramashebi LN, Crooks J, et al. Trans-
forming growth factor-beta 1 supports the rapid mor-
phogenesis of heterotopic endochondral bone initiated
by human osteogenic protein-1 via the synergistic up-
regulation of molecular markers. Growth Factors,
2001, 19. 73-86.

[34] Whelan AM, Jurgens TM, Bowles SK. Natural
health products in the prevention and treatment of
osteoporosis; systematic review of randomized con-
trolled trials. Pharmacotherapy, 2006, 17: 836-
849.



