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2. B &

2.1 EHET v MBS AEEEERTFHRR
(1) ZEEHE

FEREW) & LT, SDR® 3T v (H
Ry LTHR) %M, 1RO T Rk
(CE2; HAZ L7H) BXOWIKEZ, 1:HMHA
MBS CTPHEE Lz, Z0%, K0T v
FOFHREDSFIZHFELL 2L XD IT4BEITH
Iy, TENENOEBREEZXRT 74 =T 14 7, i
Ka HEER ST 7 HMEE L. ERE
AIN-O3GHIRE % Jhite & | 7z fEifr, 50%0RE = +
W F— - 25% BT A OV X — I L 725k
Wi - B ao 2 iz ru—rgLlL,
NOIZHKELAT A7) =27 ¥ — F&10g/kg BW/
dayBimiMLCT7 X7 ) —r b L-A504 MM
(2 -1) MM L7z, EBRERKBESEHIC
R TpE A B (20g/kg BW), 6#HHIZA » &
) AR (750mU/kg BW) #HEfTL, M
TR & O S MBENE S AT L5 (FFAY—Z
I N TV AT 4 ) (2 THLHE 2 5 L 720
fFRTHRICIE, XY AV EZ—)L (100mg/kg
BW) Chilf L TR 247w, R ENIR & 0 $%
ML 7z MG A~/ SHLBE L 72 A ¥ 2 IZHLY,
1B 524 % .08 (3,000rpm, 20min, 4 C)
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FO— )ViEE#HDL-2 L A7 0 —VE-F X k7
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TTFARRAIFVEEZITRA/TY VT T4 R
47 F YELISA¥ v + (RFEEER) 2 HT

e L7z,

(2) REHLER

FEEE DGO NTT— 7%, P+ EHERRE
TERL, T—FWHIIZB W TIiE, SPSS120]
for WindowsY 7 b8y = I &ML, —it
B i 55 5L AT % 47V, Levenei®: T D ME
AT o T2tk HEWEDIK Y Lo TV B EAEIC
&, Tukey HSDIETEL EILEKZ 1T - 720 5L
PEDE ) Vo TV WA 121%, Kruskal Wallis
Ko %, Bonferronid ANSERIT & B 1B1E % 17\,
Mann-WhitneyMi % # 17> 720 F 72, HEGHFANAE
BRI fEER 5 %R ikt L L7z,
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FH¥FFenugreek Seed DA TEEHEHR T ik L OCEER RT3 5158 77
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IR & BRI L 720 MIE A8 JF L 72 R
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2.3 RS EHBEE T VY AIBIT 5

AR e
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TROARIZHT . Tabb, £lELZERS
X g 7zSham#f, OVXH#E, 2 5ICOVXHEEIZHL,
RHEI2028% 7 = X 7Y — 7 ¥ — FHRMsS &
72 (FN) #BXUORY 7T 7avtu—n& L
T0001% > A+ A7 = i (DG) #E250), 8
HMBHF L. 2B, 72X 70 —=2 Y —Fik
GABAN#L# (p0) o®GafiH L, HALMN
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K1 7x2X7U—7 Y= FErHIK
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e L, DGHOfE % E# L 72,

(2) WEHH
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A & JRF W6 OB BE BF (AA220FS, VARIAN,
Australia) THlE L7z F 72, M EH#~— 5 —
FEEWNy — A —L LTI#Ma T —7 CRY
Fa~X7F F (CTx; Ratlaps, Nordic Bioscience
Diagnostics A/S, Herlev, Denmark), 51t~ —
H—L L THFATFH VY ¥ (Oc; Amarsham
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X5, FYETY v B E MR IRGS
572002, I ER BT 5 E I RE
R 24TV, 7227 =27 v — FHHI2ES
BRBNOREEZ LMK Lz, —F, M
RNVE Y RFET 2 7-0120ET 7T Foo Yy
vy Fuaxs5uar (DHEA) #E (Assay Designs,
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(3) MERHALEL

it AT IESPSS10.0J#E 7T Y 7 b & W THr -
720 —IEES BN (ANOVA) 24TV, 7—
¥ Doy RE R, FoutErBosnizb o
\ZFisher®PLSD# i) %, BB LN 2w d Dl
Kruskal-Wallis#% &) #%, Mann-Whitney-Ukk & %
10720 fEfER5 %L (p<005) ZHEEL,
AT A TP + FRHERR S TR L 72
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WC, 7xX7) =27 = FEINC & o THINE
23 A O v, AR E PR 1A IR A R o e (s A
AL (F2-2),
RIERAMRBRIC B W TIE, BEa s X 0wk
Wi S EOR G IZBNT, 72X 7)) =7 ¥ —
FIRINC & > TR LBEfE o> 157 % 3§ % f
QA LNTZA (2 -2, R2-1A), WA
T 23045 MUBEfE T %, b5 2 JIH 3 2 253 5
Nahrolz (K2 -1A). T/, FEOHEE MR
B4 20 YR, 72X 7)) =2 v —FiR
M X 2WFELRBIALN 2> (K2 -1
B)o 4 2 YAMRABIIBWTIE, 72X
V=27 = FRIMZ & - T, BEETIIA VR
YRR D e MAEME DK T 2 7R L7225, S
B - b CIEE A v A ) VAR X B IR

R TAEELZ: (B2 -2), 51T, £ VA
) RPUMEIREE T H 2HOMARIZ, &EREG - &
WHEEIZBWT, 72X —2 ¥ — FiRhc
Lo RTINS ALN (R2-2),

72, MR OREREYE, BalLA7a—n
W, VL7FUR, TTA XA FURIE, EEA
BLOERED - BUEEORNGTIZBWT, 73X
7)) — 27 Y — FEINZ & o TRAT B H S
h (B2-3A, B, E, F), HDLZLVA7H—
VB X ORI, 72X7) =2 v —F
WINZ X - T, EH#EEIZBW TR T 5 M,
BRI - B RE A B WV TIZHEINT A DS A S
n7- (®W2-3C, D)o

F2-1 AR (F51)
e £ FIENE - EEhE A
(g/kg) N N 6 N > 6
avhu— Tz RXT) =7 ar hu— TxRTN) =2
J— ! 0.000 0.000 260.000 253.000
NGR 70.000 70.000 0.000 0.000
INVTHEAL ! 200.000 197.000 258.000 250.000
MEL & 102.500 100.963 312.000 300.000
f-a—r Ay —F! 529.486 518.749 43.528 53.199
vy I UReS 10.000 9.850 12.900 12.500
IATVRE 35.000 34.475 45.150 43.750
‘o — ! 50.000 49.250 64.500 62.500
L-YAF 2 3.000 2.955 3.870 3.750
t—7Fe FaFx ) 2 0.014 0.014 0.052 0.051
TxX 7)) =0 0.000 16.745 0.000 21.250

HU I s OVEERE (BB, CRDGHEE (B B, ) v s VR () Y 5 3 VREG (EARRT ) ViR
o, AU Iy s OVEERE () S A T VIRE, TR Fy NV BT 2 X7 =y Y= KX =, 07 xR

7) =7 W

R2 -2 RORETE, BREOES TS KO RE B R AR

ey ENEN; - BB

avbiu— 7xXFY—y' arviru—n TxxrY-—4'
HAE (g) 3706+ 11.2 388079 399.9+ 34 3855+2.3
Tk E R (g) 12.7%0.64 13.04£ 048 1447055 1425+ 1.12
HhEERE () 237+0.11 255+ 0.07 256011 257+0.08
A e B IR ER (g 0.57=0.04 0.55+0.07 0.59 + 0.04 0.66 =+ 0.02
FEHE AR ER (o) 6.68 = 0.55 6.91+ 043" 853+0.13" 7.34+051%
BHEN T AV F—= (kcal) 3344 3344 3375 3391
ZEJEIRF IS (mg/dD) 110.0+45 105.0+ 3.0 107.8+0.9 103.6+ 34
FlFFIAEAE (mg/dl) 107.0£ 3.3 121.6+19.2 101.8+4.1 1115+6.2
ZefiE A 2 U (uU/ml) 35.18 352 37.60+=7.18 36.54%7.19 31.48+253
HOMA -R 969+ 141 9.67+1.76 9.73+193 805+ 0.67

WES SRS

Yy BEHERE TR, BB TN T 7 Xy MET p <0050FEABH Y X 7)) — 75
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3.2 Zv PAMMEANEERETVIZBT 5
GRIN Y Ve ES

R, SN - SRR RIS

BWT, 72X7

J—27 3 — FRMCE > THAT AEDA S

niz. WiHERE, FEAEB X OREEDR -
HEORFIZBWT, 72X 7) =7 —
X o TS BN A S NT2D3,
T A7) =7 —FiRIMIE %

=
Rz
PR M e U
WEIALNE

ol T7z2, B EIRIERE L, B
B L IR SRR EOR T IZBWT, 72
X7 =7 v — FIRINZ & o TR B8R 25
S, KEHE P BRI L, IR -
WHEEIC BV TORBDT DA SNz (R

3_2>o

1V £ 4 BAUBRIR 0D B
JEs - %@*ﬁﬁ@ﬂﬁb:ﬁw’(, VES &AE
V= FIINC & 5T, Z2iERE s fE O b5 % #i]
FTAHEMDBALNTA (F3 -2, B3 -1A),
TIE, b5 233 % i
EQANE SNE
s X OE R

PEE 23045

EAOLNG o7 (B3 -1A),
BB O A 2 Vi,
i BB EORNHTICBNWT, 72X 7)) — 27 ¥ —
%MLiofﬁéﬁéﬁm#&%h(l3—l
B), FICZEMEREA 20 &, &R -

7O IMLFEfE C

BEICZBWT, 72X 7Y —7 33—

T, AR

C:Dﬁ’/\bf: (%3 - 2)0

2 vRPiEfRE T H AHOMA-RIZ,

X OEEY - SHEEONHIZBNWT, 7T

®3-1 AR (952)
(e/ke) ) R R - R
ke /oI IryruE—N 7xXF)=r% avba— T Y—="
7—F! 0.000 0.000 0.000 259.738 257.628
R 70.000 69.930 67.820 0.000 0.000
IV HEAL ! 200.000 199.799 193,517 199.799 193,517
VEL & 102.500 102.397 102.397 311.686 311.686
a—-I—YAy—F! 529.486 528.953 519.275 0.000 0.000
p-—aA—Y Ay —F! 0.000 0.000 0.000 129.817 120.138
AN 10.000 9.990 9.990 9.990 9.990
IR TVRA 35.000 34.965 30.481 34.965 30.481
tro—2! 50.000 49.950 49.534 49.950 49.535
L-YAF 72 3.000 2.997 2.997 2.997 2.997
t=7FreRuk) s 2 0.014 0.014 0.014 0.052 0.052
PES SRy 0.000 0.000 23976 0.000 23976
KE 0.000 1.007 0.000 1.007 0.000
UE ) IV ZOVERRE (BR) B, GHDBREE () B, AUy s VEERE () B E 5 3 Y RE (HARI Y VT

) o, SR U OVEERE(BR) I AT VIRE, TR T XNV T 2 XY =7 Y — Py 5 —, SBHK
ORGWIEM), "8Y 74 73y bu— Vg, 57 22 7)) — 7 0
F3 -2 KT, JERRE O K OB g R S
1 FHe EIRIG - RS abaE A

ITINVE NG Ja s —s Ay ha— L T2 RS —
RARE () 5881+37.2" 5859+223" 5984+31% 6927+ 137"  657.3+26.0
fFigE R () 1719+ 140" 1474+ 164 1456 = 0.66° 1943+064  18.31=083"
TR () 309+024  284*0.18 294+0.17 275+0.11 288+0.15
EHREMeakAgE: (o 047+011% 049001  044+008" 0.82+0.07° 0.76 £ 0.07*
WRE A BRSER (o 607+1.00°  487=030° 5.70 +0.38" 9.19 % 0.68" 6.86 = 0.32
WHEMT AL F—4& (kcal) 6866+ 335 6118 6118 7641 7641
ZEJE R IEfE (mg/dD) 925+ 317 93.3+48" 90.0+5.7 1035+ 4.3% 962+3.1°
FtiBE MBEE  (mg/dl) 93025  1038*66 1123=51 104.2+57 105.0+3.1
WML YA Ul (uU/ml) 7455962 76.16+752%°  64.08+986%° 130.14+6.03%  91.74+10.15°
HOMA -R 17.24+229° 1738+ 161" 1444+281%¢ 3321+201° 21.68+223°

LRYF s 7ay ba— ViR, 27 2 X 7Y — 2300
S + BEHESGE CTIIR, BB BTNV T 7 Xy T p <0050 HEAESD Y

RERB XU

35612,
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250

200 f

1 $E & (mg/dI)
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1250 1
(B]
’;E‘ 1000
< JAN
3 R
= 750 o S
]
Q
F( 500
AY g
¥ 250"
0
5l (min)
B3 -1 RIOpEAmREBRICBT A1 (A) ROISER A 2
V) va [(B)
==V (%), B#garruo—) (O), ElER+
T A7) =250 (@), HIEY-mbhgay bu—
V(D) ER-SWEE+ 72X 7)) =25 (a),
160

10 #E{E(mg/dl)

X3-2

0 15 30 45 60 120
E5FE (min)

A ¥ 20 Y AGABRIC B B IUEHE

J—=vEr (), BEfray bo—v (O), FER+
72270 =7 N (@), IR - miiga s bo—
(D), BB 7 = X 7)) = 2R (A,

V=2 ¥ — FiRINC X o> TIRT$ 2 @I 5
n, FEICEEN - BREECBVT, 727
V=2 V= FRINCE > THBIIKTF L2 (F3
-2),

MR ORERDi#, a2 70—,
HDLa VAFu—)viE, 7748457 F il
Rk B X O EIEN - B AEOR T ITB VT,
L7F rmidEal - B AETOR, T2
) =27 ¥ — PRI & o TR T 2@ m8H LI
(®3-3A, B, C, E, F), a1,
TxXT) =7 Y= FIRIMNZE o T, HH#ERICS
WCOARBEMT 2EMSHA SN2 (B3 -3D),

3.3 PPEHIIEHBIEE T VY Y AIBIT S

AR e

PR (OVX) FEEBRE 7V 13 BIRE 4 MLER
FEET NV E LTLSAA SN, OVXEIWIZB W
TIRA MOy R ZT 5 Lg% (e
559 HEMENREOZNBI 5L ST
Who, FZTT7 A7) =27 ¥— FIZX Mk
ERUERIE € 7 VA AT TRRISO W TRES L 72,

REAED I OEBENEIEZ 7 =X 7Y — 7
V=FBIOVF AT = UG D 5 IRED
AoNhhol (R4-2), TEHEREIZOVXIC
FVFELLKTFTLADY, 72X =2V —FB
FOTVF AT o BGICL B EBEIAON L o
7o (F4-2),

KBRS E (BMD) 130VXIZX VKT L7
DB, 72X =0 —FBIOTVFARATF= %
Hi2Xy, OVXIZHl~RARICEMHEZ R L (K
4=-1A). F72, JIFMBREEE % % /N IH —
RE—RA Y MIOVXEEICHHEEL, 72X7) —
7= FBIOVFATr= v FHICk-> TRfli%
AL, PS5 S AR I D 2 & ASHERR
TE2D5, Wi - REE— X ¥ MIBAE RAENA
LN o722 06, RUNICHTLHmIICEL
TREEP W EEgsh: (B4 -1B,
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250 051
(A) ~ |(D]
. 200[ S04
3 G
E 150 W 03
e &
8 joof Bo2f
o= om
¥ =
#  s50f g OIT
0 J—ILE EER mEEN-EDER 0 J—ILE BER EEN-EDER
150 [ 60
s |(B) (E)
B =~ 57
E E
L N -
g 100 2 40
4 ® 30t
Ik I
X 50 N 20[
2 R
; “ [
0 J—ILE BER EEN-EDER 0 J—RILE BER EED-EDER
57 AT
s |lC) £ |(F]
2 )
E 23
g 50 [ Q
& Koy
Ik fa
X o25) *®
n 1I 1r
a [N
=~
0

J—ILE

RER

e -ERER

J—ILE BER ®ED-ERER

3 -3 MMEhoNEMABEERT ; p g (A), 2L A57a0—& (B), HDL-2 L x5 u—& (C), #MIEiME (D),
L7F & (E), 774 K422 F & (F)
avbu—) (), 7=XZ7)=2FKN (WD), P EERETHIR

F4 -1 SRHDK (F2B3)

Normal FN DG
g/kg diet

Wiy

INTHEL Y 200 192 200
aI—VAY—F 132 1319 132
BA—V A —F 397.5 397.1 397.5
27— 100 99.9 100
a—vF AN 70 69.8 70
Ll a— 2 50 4838 50
IR T VEGY 35 35 35
vy 3 oRaY 10 10 10
a1y v 25 25 25
LY AFv 30 30 30
TxX )=y —F? - 28

UF A=Y - - 0.01

1) AIN93GHIEIZHD S L7z, 2) GABANALE (1) %
FEN:7xX270)—23Y—

FAV: 720 3) SIGMAFHELA W72,
F, DGY* 27 =Y

Fd -2 GRARE, SRR, TR

IR il R IR ERCYby
g g mg
Sham 391 = 19 233 + 97 180 = 26%
ovVX 439 = 21 248 + 83 217 = 18°
OVX+FN 430 = 19 244 + 88 249 + 14"
OVX+DG 416 * 16 233 + 86 239 = 18°

VIORIZPHE £ EE L L, BAR5T7 V7 7Ry PR AEE
HYELLTEILE (n=7 P<005), Sham; 1% i+
B, OVX: JRHAEIEE, FN;028%7 = X 7 — 7 258, DG;
0.001% Y F A 4" = » ¥ 5.1

F4-3 KWECa, MmoFRH~—7-"

Ca CTx oC
mmol/g dry bone ng/ml serum
Sham 714 = 005% 572 = 077° 114 = 67°
OVX 633 £ 004 ¢ 032 + 128 297 = 40°
OVX+FN 654 = 005" 622 + 086" 164 + 21"
OVX+DG 653 = 003° 743 = 088 209 + 15

VIORIITPHME s BEHESE L L, BT V7 7Ry NS
HHELTEBLZ (n=7 P<0.05) . Sham; 1% fifh+ 1= # £
BE, OVX; JRMEFEHIEE, FN; 0.28%7 = X 7)) — 7% 5.8, DG:
0.001% ¥ 4 A7 = v $£ 5.8

CTx: M as—47v5ux7FF, OC:HATAANLY v



FH¥FFenugreek Seed DA TEEHEHR T ik L OCEER RT3 5158 83

A
~ 800 a
g
g7% c
& 600
2
w 500
$4M
’(’ | | | |
Sham l N
B C
-~ 50 a
NS T
2 45 & 140
3 b Il%
X 40 . v} b
g’s _ngJ 120, b
135
& ¥ 110
& L
2 30 & 100
BB 0( | | foi] SN Jrrerreree] L i) SN
Sham [ N FN DG| Sham [ N FN DG|
ovx OovX

4 -1 KBEEEHEEDXOHFERE
A, KEEEREHE (BMD), B, /hiifi ZRE— 4 ¥ & (HIFICT 25 E), C, BiEi ZKBE— 2 > b (RLIUIT 2 E)
Sham ; Htifly + BEHe A HE, OVX ; BRELHEIEE, N ; B AR, FN OVX+028% 7 = X 7'V — 7 #% 548, DG ; OVX +0.001%
VA AT = G RE
FORITPIME £ EdEE L L, BB T N7 7Ry Ve EAEHYELTEBLZ (n=7, P<005,

A B
241 a 2400
a
- 18 1800
S 2
2 12 a 21200
2 =
[--]
6 600f | b b
0 o]
Sham DG Sham | N FN DG |
ovX:
Cc
12
a
Eo
3
72}
6
% bc
©3 c
Sham [ N FN DGI
ovVX

4 =2 R E A R T RE R
A, 8 BV/TV), B, &M (TbSp), C, #iMlia% (OcN/BS)
Sham ; f& sy + R £L8E, OVX ; PRBLHGHEE, N =M, FN; OVX+028% 7 = X 7)) — 7 #4658, DG OVX+0.001% Y
F A= PSR
FORITPIME  BEE L L, BRBT V7 7Ry M AEEHYELTEBLZ (n=17, P<005),



84 {7 b B 28 s

&

Vol.15 (2007)

A
500

400
300
200
100

DHEA (pg/mL serum)

1

Estrogen (pg/mL serum)

b
0
Sham l N

4 -3 IMrpRVERE
A, v FuxL¥7 v Fuzxsur (DHEA)

B
401
30
a
20
10t b
S e
Sham l N FN DG|
(00%5:¢

B, TAbMur Ui

Sham ; AHEMT + FEHEARE, OVX ; JRMFGHEE, N BHEARE, FN; OVX+028%7 = X7 — 27 %58, DG; OVX+0.001%

TF A= oG RE

FORIPIME + BEEFEE L, R T V7 7Ry PR BEEEDY ELTEELA (n=17, P <005,

Clo KIFCag®IZ 72X 7)) —2 ¥ — N5
2L D, Sham#fEB L COVXREIZIERA ZITEME
L7z (R4 -3) BRI~ —H—Th I
HIMaT -7 CRETUXRTF FBLOEE
B~ —H—THAIMMP I AT F IV IZOVX
WCEDBMLZ2Y, 72X7) =2y —FBLWY
VAR Z BGIZEY, ZoBmh i S n
(T4 - 3), HHEFHN T, F=® (BV/TV)
BOVXIZE D ELKHKTFL, 7=X7Y—7 5
SOVFAF= v #MnLZ: (B3 -2
Ao 7z, BRMHEEHE (ThSp) 1ZOVXIZX o
TEHELCEMLED, 72X 7) =2 —FB
FOVF AT = oG X o THImA IR S -
(B4 -2B), 2561, BEMiai (OcN/BS)
372227 — 78U XY, Sham#t L X)L &
ThHELZ (B4 -2 C), IMiEHDHEA, =X
FOr VBB T LX) =2 Y= FB LUV F
27 = G2 E DOVXIZIER L, ARICHm
L7 (K4-3A, B)s

IDOWNWT

4. % =

EEZY b LURBEBICE > TEBEOEETER
ZBBLEZY MIBWTFBT7XTU—-U—F
BERICK 2MiPERE S JURRERBMICRIFTEZE
KRN D, 72X 7)) =27 — FEIUZ L -

T, MiFhoKMBRER S OBRKE, 1 A1) ¥
PP S NT2AS, MR T T4 KA F
BEORPBALNLZ e, 4 A1) Vikbitk
B, TTA KRR F U 20 S RT3
WTW3EEZ LN,

7 X7 =27 v— P& T h 54-0HIleld,
PG RBEN RRET T VEWIIB VT, B
RIGOIEIRABERA 2 = LA S hThB ) 70,

X5z, ME ™Y, alrayra—Lo®
PERRIG 22, wEEERR IR %34 &, HDL-a

LAFa—uY LREERMBAA S DA ¥ A V4
W RIS ELZEFRE IR TNE, T2,
TxXT) =7 —=FiZ4 YA Y OMBEY 7
WAZERR B LY, 4 v 2 v R MLk
TT FOME Y AARZEIMEIE LT EAIREI TV
o Zhud, RO T vy 7L FalL—v a7
L, iAE X OB 7 ) a—7 i okt
WCEBHDTHHIELHEEI N TV,
MAT, 72R7) =2V —FIZGENDLH T
7 b= yF UL, BAMIRTOA YR ) YUk
R FICFE METI L AT T — V2T &
/25 EWEENTVWEYY, ZhZFBToaL
AFa—VERBEIZE DY &, ABTO
NI EIC & 5 b 0 E 2 5N b, KE
[ BR VB S DT b /N T Z FLE S 5 2,



FH¥FFenugreek Seed DA TEEHEHR T ik L OCEER RT3 5158 85

ZeMEIRE MBS AE D b5 % P L 2228, Bt b
DOLEAEWHIT L LITEETH L. T2, KiE
AWML ) REAORBE LI EL T LI
XoTIDLA L AT O — V2T &5 L L
BLEhTwns?,

EHIC, 72X 7=y —FIZEFEINH R
FUAf FHEZVTHLH Y4 AF = 1%, VLDL-
VAT H—VIZZEL SR WA, LDL-a L X
FO—VEETESELLH|ESATHEY, %
7z, VAEAF=iIFe Fuxz¥7y FuA7u
~ (DHEA) L HBEHOMLEEZ R > TV 2525
DHEA Iy B o HEil 2 B hn < &, #p~o 2
L A7 B — VRl Z RS DS S hTw ™,

PDiboZ &ns, BRBofSHE (EE - 5
PER) ICX - THlERI SNAIMBEED FA%,
BEDORL ) AR FRME ST D Z L2 X THIH S8
Hieix L, MREABRE 2L 3deE 562 L
WL oT, £ ¥R O % s L C IR
D LAZIHT HREEBEZOND, LA LARD
5,7z X7 ) =7 y—Ffitte, 7227 —
7= FZDLDDERITA 5T ENDPADL
N5 Eens, SHLFMICREEZIT>oTWnE
Vo
PR SHRERYM TH IMEME Y XTHT
371X —=7—RIC&BBREBELHER

PRI B MR CIRINBE OB RBIR T2 X -5t
WHHEAE T 0, BRINAEERE LY, §=
BEBIWATH I EHMONTW5E, A b1
TYRZIE o THRIET 5 MR B EHERECTIE
A b R L o THRBRD 2 YT S
Z & DRI HERSY ST wB A, ERRE
NOEEIBSINTWD, —J, 72X 7 —
7 ¥ — FIZDHEAKEK ZFH>O VA2 7r= (K
MR VAT V) #EA LTV 5%, Hindon
et al’® \ZIPHEAEIEHIRIEE TV T v MTBWT
DHEA# 512 & » C, HEHFIMER T2 2 &%

, BERRBRLZIHTLZEZMELTVWE, K
MIRICBVWT, BRERPMXMGEOERE A D
&, 72X 7)== FBIVOVFATr= %
B2 X o THREROWNABIE S, MHPDHEAS
o2 rarrombarbhlz, ThETo
WETV 2 X B &, DHEAIR S M HELES
A7av ¥y —YoEHICLk > T, TAMar iz
Z SN DMBHNSW R L, &M
THIEEMEAML TS, T2, BktEBnT
DEHAD R FALHRIEIC L > THWIN~Y — 7 —Tdh
BIACTxIEEE DAL T & 5 % B S & 5 s>
LWL B VT DHEA-S & FHEAIED
IR %R L2235 7% &0 5, DHEAKE I %
GHTA 72X =7 Y= NI A bar
WEZETLEMLBW BT A sy
DFERVERVE Y OB TH 5 L AER S
N, BEMERFICEERRHEERILTwE I LN
AN (W

AT, BRERNEZEFORELHET S
720\ OIRBEER AL L, 3T 2 5P T
bHbo RNIEOFHEFMOMR,S, 722
7)) — 7 ¥ — FHRIBEE 5 AL O IR O
DG RHEBR ORI 2 P L, i E b on gl
R E BT LW S otz T2, i
TN~ = —CTdhH b IMas5—7 v CRiT
ORTF IR T X 7)) =7 ¥ — P52k T
OVXHEICHN, KF LAz &hD, 72X71) —
7 ¥ — FIZ & %8 B A E R B IR o #ii]
WCEBHDTHB I EIRBEINT,
Dozt Xy, Sk HaHREE TV~ >
AIBFB 72 X7) =7 = FIZX2EEED
P& RIZDHEAD S T A bu s V% L
T, BWINZHHIT 2 2 L2URE NIz, F 72,
DHEA D& WIUWEMIZ BV TIL-67% EDH¥ 4 b
1 UL L LWETY ShThy, 4%
T2 A7) =0T — FRGICE2EWIT A 74



86 il Lo FAE R s

Vol.15 (2007)

L VN\DEBLEOWE L, 72X 7)== Y —
FIZ & 25 CHRESE C OV TH LML TY
X720,

5. #&

aul
I

ARWFFEIZ & o T, AEEEWR TP L 727 E
R, R B X OV AU I R &R
T XT) =2 —=FNICEbHEERML, 7=
27 =7 v — FOFHBBERRLEIZ OV TH] 5
L7zo ABIEBEROWED-DI1X, BIFEH O
REMED B 2 HEFAH G 1Mo T, HRL D EHE
LCWAEL)BT7xA7) =2 v —FEHEOR
AFIZHL) AT, PP - 8 T & AUSEAER T
Hbo LOLLEDVL, 72X7) =7 —FOfE
MAFEBBEFIZoW T, HETRWEG SV
DEHOBETEEE L TR RO HER 217> C
W& 72y,

B
ABRAEATD 272, HK% % BRI E
0 % L7l A 0 dh - SESCEARBU I 7% 5
OB 0 & Y LI L B 2T

X ®

1) Madar Z., Abel R, Samish S, Arad J.: Glucose-lowering
effect of fenugreek in non-insulin dependent diabetics. Eur
J Clin Nutr 42: 51-54, 1988.

2) Sharma R.D., Raghuram T.C., Rao N.S.: Effect of
fenugreek seeds on blood glucose and serum lipids in type
I diabetes. Eur J Clin Nutr 44: 301-306, 1990.

3) Abdel-Barry J.A., Abdel-Hassan L.A. Jawad A.M., al-
Hakiem M.H.: Hypoglycemic effect of aqueous extract
of the leaves of Trigonella foenum-graecum in healthy
volunteers. East Mediterr Health ] 6: 83-88, 2000.

4) Gupta A, Gupta R, Lal B: Effect of Trigonella foenum-
graecum (fenugreek) seeds on glycaemic control and
insulin resistance in type 2 diabetes mellitus: a double
blind placebo controlled study. J] Assoc Physicians India
49: 1057-1061, 2001.

5) Raju J. Gupta D., Rao AR, Yadava P.K, Baquer N.Z.:
Trigonellafoenum graecum (fenugreek) seed powder
improves glucose homeostasis in alloxan diabetic rat
tissues by reversing the altered glycolytic, gluconeogenic
and lipogenic enzymes. Mol Cell Biochem 224: 45-51, 2001.

6) Vats V., Yadav S.P., Grover J.K.:. Effect of T.
foenumgraecum on glycogen content of tissues and
the key enzymes of carbohydrate metabolism. ]
Ethnopharmacol 85: 237-242, 2003.

7) Mohamad S, Taha A, Bamezai RN, Basir SF. Baquer
N.Z.: Lower doses of vanadate in combination with
trigonella restore altered carbohydrate metabolism and
antioxidant status in alloxan-diabetic rats. Clin Chim Acta
342: 105-114, 2004.

8) Gad M.Z. El-Sawalhi M.M., Ismail M.F., El-Tanbouly
N.D.: Biochemical study of the anti-diabetic action of
the Egyptian plants Fenugreek and Balanites. Mol Cell
Biochem 281: 173-183, 2006.

9) Mohammad S., Taha A., Akhtar K., Bamezai RN,
Baquer N.Z.: In vivo effect of Trigonella foenum graecum
on the expression of pyruvate kinase, phosphoenolpyruvate
carboxykinase, and distribution of glucose transporter
(GLUT4) in alloxan-diabetic rats. Can ] Physiol Pharmacol
84: 647-654, 2006.

10) Sharma R.D., Raghuram T.C., Rao N.S.: Effect of
fenugreek seeds on blood glucose and serum lipids in type
I diabetes. Eur J Clin Nutr 44: 301-306, 1990.

11) Sowmya P., Rajyalakshmi P.: Hypocholesterolemic effect
of germinated fenugreek seeds in human subjects. Plant
Foods Hum Nutr 53: 359-365, 1999.

12) Narender T. Puri A. Shwet T. Khalig T., Saxena R,
Bhatia G., Chandra R.: 4-Hydroxyisoleucine an unusual
amino acid as antidyslipidemic and antihyperglycemic
agent. Bioorg Med Chem Lett 16: 293-296, 2006.

13) Thakran S., Siddiqui ML.R., Baquer N.Z.: Trigonella
foenum graecum seed powder protects against
histopathological abnormalities in tissues of diabetic rats.
Mol Cell Biochem 266: 151-159, 2004

14) Sauvaire Y., Petit P., Broca C., Manteghetti M., Baissac
Y. Fernandez-Alvarez J., Gross R., Roye M., Leconte A,
Gomis R., Ribes G.: 4-Hydroxyisoleucine: a novel amino
acid potentiator of insulin secretion. Diabetes 47: 206-210,
1998.

15) Broca C, Breil V., Cruciani-Guglielmacci C., Manteghetti
M., Rouault C., Derouet M., Rizkalla S., Pau B., Petit



FH¥FFenugreek Seed DA TEEHEHR T ik L OCEER RT3 5158 87

P., Ribes G., Ktorza A., Gross R., Reach G., Taouis M.
Insulinotropic agent ID-1101 (4-hydroxyisoleucine)
activates insulin signaling in rat. Am ] Physiol Endocrinol
Metab 287: E463-E471, 2004.

16) Vijayakumar M.V, Singh S. Chhipa R.R., Bhat M.K.
The hypoglycaemic activity of fenugreek seed extract is
mediated through the stimulation of an insulin signalling
pathway. Br J Pharmacol 146: 41-48, 2005.

17) Ruby B.C., Gaskill S.E., Slivka D., Harger S.G.: The
addition of fenugreek extract (Trigonella foenum-
graecum) to glucose feeding increases muscle glycogen
resynthesis after exercise. Amino Acids 28: 71-76, 2005.

18) Rokeya B., Hannan J.ML.A., Haque S., Ali L., Nahar
N., Mosihuzzaman M., Azad Khan A.K. Retardation of
intestinal carbohydrate digestion and absorption by an
antihyperglycemic plant material extract. Diabetologia 41,
A237, 1998.

19) Evans A.J., Hood R.L. Oakenfull D.G., Sidhu G.S.:
Relationship between structure and function of dietary
fibre: a comparative study of the effects of three
galactomannans on cholesterol metabolism in the rat. Br J
Nutr 68 (1) :217-229, 1992

20) Boban P.T., Nambisan B., Sudhakaran P.R.:
Hypolipidaemic effect of chemically different mucilages
in rats: a comparative study. Br J Nutr 96 (6) :1021-1029,
2006

21) Shen H., He L., Price R.L., Fernandez M.L.: Dietary
soluble fiber lowers plasma LDL cholesterol concentrations
by altering lipoprotein metabolism in female guinea pigs. J
Nutr 128 (9) :1434-1441, 1998.

22) Petit P.R,, Sauvaire Y.D.,, Hillaire-Buys D.M., Leconte O.M,,
Baissac Y.G., Ponsin G.R., Ribes G.R.: Steroid saponins
from fenugreek seeds: extraction, purification, and
pharmacological investigation on feeding behavior and
plasma cholesterol. Steroids 60 (10) :674-680, 1995.

23) Yamaguchi A., Tazuma S., Ochi H., Nishioka T.,
Yasumiba S., Sunami Y., Asamoto Y. Tsuboi K., Nakai K,
Sakomoto M., Kanno K., Numata Y. Chayama K.. Effects
of Diosgenin on the bile flow and canalicular membrane
-Fluidity and canalicurar membrane protein in rats. Jpn
Pharmacol Ther 29: S239-S240, 2001.

24) Labrie F., Diamond P, Cusan L., Gomez J.L, Be langer
A, Candas B.: Effect of 12-month dehydroepiandrosterone
replacement therapy on bone, vagina, and endometrium in

postmenopausal women. ] Clin Endocrinol Metab. 82 (10) :

3498-3505, 1997.

25) Baulieu E.E., Thomas G., Legrain S., Lahlou N., Roger M.,
Debuire B., Faucounau V., Girard L., Hervy M.P., Latour
F., Leaud M.C., Mokrane A. Pitti-Ferrandi H., Trivalle
C., de Lacharriere O. Nouveau S. Rakoto-Arison B.,
Souberbielle J.C., Raison J., Le Bouc Y., Raynaud A., Girerd
X, Forette F.. Dehydroepiandrosterone (DHEA) , DHEA
sulfate, and aging: contribution of the DHEAge Study to a
sociobiomedical issue. Proc Natl Acad Sci U S A 97 (8) :
4279-4284, 2000.

26) Higdon K., Scott A., Tucci M., Benghuzzi H., Tsao A,
Puckett A. Cason Z., Hughes ]J.: The use of estrogen,
DHEA, and diosgenin in a sustained delivery setting
as a novel treatment approach for osteoporosis in the
ovariectomized adult rat model. Biomed Sci Instrum. 37:
281-286, 2001.

27) Bellido T. Jilka RL. Boyce B.F. Girasole G., Broxmeyer
H., Dalrymple S.A., Murray R., Manolagas S.C.: Regulation
of interleukin-6, osteoclastogenesis, and bone mass by
androgens. The role of the androgen receptor. J Clin
Invest. 95 (6) : 2886-2895, 1995.

28) Purohit A., Flanagan A.M., Reed M.].: Estrogen
synthesis by osteoblast cell lines. Endocrinology. 131 (4) :
2027-2029, 1992.

29) Tanaka S. Haji M. Takayanagi R., Tanaka S., Sugioka
Y., Nawata H. 1,25-Dihydroxyvitamin D3 enhances the
enzymatic activity and expression of the messenger
ribonucleic acid for aromatase cytochrome P450
synergistically with dexamethasone depending on the
vitamin D receptor level in cultured human osteoblasts.
Endocrinology. 137 (5) :1860-1869, 1996.

30) Shimodaira K., Fujikawa H., Okura F. Shimizu Y., Saito
H.,, Yanaihara T.. Osteoblast cells (MG-63 and HOS) have
aromatase and 5 alpha-reductase activities. Biochem Mol
Biol Int. 39 (1) :109-116, 1996.

31) Fujikawa H. Okura F. Kuwano Y. Sekizawa A. Chiba
H., Shimodaira K., Saito H., Yanaihara T.: Steroid sulfatase
activity in osteoblast cells. Biochem Biophys Res Commun.
231 (1) :42-47, 1997.

32) Bonofiglio D., Garofalo C., Catalano S., Marsico S.,
Aquila S, And o S. Low calcium intake is associated with
decreased adrenal androgens and reduced bone age in
premenarcheal girls in the last pubertal stages. ] Bone
Miner Metab. 22 (1) : 64-70, 2004.

33) ZHHHSLHE, /NEEILH:, wMEED, Wb %, PR,



838 il Lo FAE R s

Vol.15 (2007)

FOWmE WE LI0E BOVET) U ILET) VT,
[ O] pp213-246, EEHZE IR, AT, 2007.

34) WIS, AR, WG FIRERRI O BUIR &Rk,
THE BONE 20 (5) : 673-683, 2006.

35)Haden S.T., Glowacki J., Hurwitz S., Rosen C., LeBoff M.S:
Effects of age on serum dehydroepiandrosterone sulfate,
IGF-1, and IL-6 levels in women. Calcif Tissue Int. 66 (6) :
414-418, 2000.



Preventive effects of Trigonella foenum-graecum L. (Fenugreek) seeds on the lifestyle-related diseases &9

Preventive effects of Trigonella foenum-graecum L. (Fenugreek)
seeds on the lifestyle-related diseases

Etsuko Muraki and Hiroshige Chiba
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Pharmaceutical Sciences, Josai University)

Trigonella foenum-graecum L. (Fenugreek) seeds have been described earlier, and its use
in ancient medical practice is well known. In this study, we examined whether Fenugreek
seeds supplementation affects the life style-related diseases, such as diet-induced metabolic
diseases and bone metabolism in animal models.

Diets used in the experiment 1 and 2 were a standard diet or a high-fat high-sucrose
(HFS) diet containing 3g/kg/d fenugreek seeds based on the modified version of the AIN-
93G purified diet. Rats fed with diets contained with fenugreek seeds showed for 12 wks
significantly lower fasting blood glucose level and insulin concentrations than rats fed
with control diets. Therefore, fenugreek seeds might improve insulin sensitivity in rats,
and the effect was supported by the decreased HOMA-R in the rats fed with HFS diet
containing fenugreek seeds. The cholesterol and triglyceride levels were significantly lower
in fenugreek seeds-treatment groups. Moreover, a distinct reduction of total lipids, total
cholesterol and triglyceride and bile acid concentrations in the liver was found in the rats
fed with the HFS diets containing fenugreek seeds. These results suggest that fenugreek
seeds increased insulin sensitivity at least partly by improvement of lipid metabolism
disorders in the plasma and the liver in rats fed with HFS diet. These effects on lipid
metabolism disorders were similar to the actions of 4-hydroxyisoleucine or galactomannan
included in fenugreek seeds.

In the experiment 3, twenty-eight, 8-wks old female mice divided into four groups: sham-
operated group, OVX group, OVX+FN (0.28% fenugreek seeds) group and OVX+DG
(0.001% diosgenin) group. Eight weeks after the investigation, the uterine weight strikingly
decreased in the three OVX groups. It was indicated that the supplementation of fenugreek
seeds or diosgenin did not affect the uterus. The femoral whole BMD and calcium contents
were significantly reduced by OVX, and bone loss prevented by the intake of diet containing
fenugreek seeds or diosgenin. Histomorphometric analysis showed that bone volume (BV/
TV) and osteoclast number/bone surface (Oc/BS) in distal femoral cancellous bone were
significantly lower in the OVX group than that in the sham group, and they were restored

in the fenugreek seeds or diosgenin supplementation group, as the sham group. These
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results suggest that fenugreek seeds inhibit bone loss apparently without estrogenic activity
in the reproductive organs of OVX mice.

In conclusion, these findings propose the possibility that a spice, fenugreek seeds can be
one of the candidates for treatment or prevention of lifestyle-related diseases, such as lipid

metabolism, glucose tolerance and osteoporosis.



