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Abstract

AIM: To observe the therapeutic effect of trigo-
nella foenum-graecum L. total saponins (TFGs)
on high-sugar and high-fat-sucrose (HFS) diet-
induced nutritional obesity in rats.

METHODS: A rat model of nutritional obesity
was established by feeding rats a high-sugar and
HFS diet. Obese rats were treated with TFGs
for 8 weeks. During treatment, the weight of
rats was recorded. At the end of treatment, the
weight of epididymal fat pads was also mea-
sured and fat tissue was taken for HE staining.
Meanwhile, the levels of blood lipids, including
serum triglyceride (TG), total cholesterol (TC),
high density lipoprotein cholesterol (HDL-C),
and low density lipoprotein cholesterol (LDL-C),
as well as fasting blood glucose (FBG) and fast-
ing insulin (FINS), were determined. Homeosta-
sis model assessment-insulin resistance (HOMA-
IR) was calculated.

RESULTS: Compared to rats fed a normal diet,
rats fed a HFS diet had heavier body weight
(495.5g+69.2 gvs388.7g+60.2g, P<0.01) and
epididymal fat pads (8.6 g 0.6 guvs 53 g+ 0.5
g, P < 0.01), larger adipocytes, increased levels
of TG (0.9 mmol/L £ 0.3 mmol/L vs 0.3 mmol/L
1+ 0.2 mmol/L, P < 0.01), TC (2.7 mmol/L £ 0.4
mmol/L vs 1.5 mmol/L + 0.1 mmol/L, P <0.01),
LDL-C (1.2 mmol/L + 0.2 mmol/L vs 0.5 £ 0.2
mmol/L, P < 0.01), FINS (27.8 + 4.8 vs 13.6 + 3.6
mlU/L, P < 0.01), and HOMA-IR (8.0 £ 1.1 vs
3.5+ 1.1, P <0.01), and decreased HDL-C level
(0.5 mmol/L + 0.1 mmol/L vs 0.7 mmol/L + 0.2
mmol/L, P <0.01). Treatment with TFGs caused
a significant reduction in weight gain (462.5 g £
55.2 gvs 495.5 g + 69.2 g, P < 0.01), fat tissue ac-
cumulation (6.9 g+ 03 gvs8.6 g+0.6 g, P <0.01),
TG (0.7 mmol/L £ 0.2 mmol/L vs 0.9 mmol/L
+ 0.3 mmol/L, P < 0.01), TC (2.1 mmol/L + 0.3
mmol/L vs 2.7 mmol/L + 0.4 mmol/L, P < 0.05),
LDL-C (0.9 mmol/L + 0.1 mmol/L vs 1.2 mmol/
L £ 0.2 mmol/L, P < 0.01), and HOMA-IR (4.9 £
14vs8.0+1.1, P<0.01).

CONCLUSION: TFGs have a favorable thera-
peutic effect on nutritional obesity in rats and
might be an effective treatment for obesity.
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" N . . B SR AR X 8
NERE R B2 B8R K i(type 2 diabetes mellitus, g %% 4 &% #
. N T 1T A5 7 o 5 M A R Br 6 T2DM & %
fij T2DM) LA K £ T ML 0, 1A 24 i 1 ¢ A R

sl

BH): MR B @R L3 (trigonella foenum-
graecum L. total saponin, TFGs)*} & 4% 2 A5 4%
B -5 8 S Ie e K Rag a7 1.

Tk KRR EHEHMRIRE LT RN
RKAME, TFGsT 8 wk. MERAAR
¥, WERABKB AR K%, HER EILE
&5, el ik = 8 (triglyceride, TG).
B2 B (cholesterol, TC). @B EEEH
Re [ B¢ (high-density lipoprotein cholesterol,
HDL-C). &% F fi5%& & 2 BE(low-density
lipoprotein cholesterol, LDL-C). & i fn¥%
(Fasting blood glucose, FBG)f» & ML I% &
% (fasting insulin, FINS), i+ 8 M & &
F5# (homeostasis model assessment-insulin
resistance, HOMA-IR).

R LAk kML, H8&ERR
REfE R A2 P B3 4m(495.5 g+69.2 g vs
388.7 g+60.2 g, P<0.01), M )5 B s b B 3%
¥ %(8.6 g+0.6 gvs 5.3 g+0.5 g, P<0.01), fig
W4 e X, TGy TCALDL-CKR-F B3
(0.9 mmol/L£0.3 mmol/L vs 0.3 mmol/L+0.2
mmol/L, 2.7 mmol/L 0.4 mmol/L vs 1.5 mmol/
L=£0.1 mmol/L, 1.2 mmol/L 0.2 mmol/L vs 0.5
mmol/L=£0.2 mmol/L, 3¥P<0.01), HDL-C/K-F
%4%(0.5 mmol/L 0.1 mmol/L vs 0.7 mmol/L +
0.2 mmol/L, P<0.01), FINSF7#HOMA-IR K-} 2
3% % (27.8 mIU/L£4.8 mIU/L vs 13.6 mIU/L
+3.6 mIU/L, 8.0+1.1 vs 3.5%1.1, ¥P<0.01).
5 et K R A8k, TRGsié 77 4 K SRR & A=
3 2 B RE Wy AR R B 4R (462.5 g 552 g vs
4955 g4+69.2 g, P<0.01;6.9g+03 gvs 8.6 gt
0.6 g, P<0.01), fig s 2m feu 38 £ 2 K 2 3 #ph1. F)
#F, TG, TC. LDL-CA=HOMA-IR/K-F % % 4
4%(0.7 mmol/L 0.2 mmol/L vs 0.9 mmol/L 0.3
mmol/L, P<0.01; 2.1 mmol/L£0.3 mmol/L vs 2.7
mmol/L+0.4 mmol/L, £<0.05; 0.9 mmol/L+0.1
mmol/L vs 1.2 mmol/L%0.2 mmol/L, P<0.01;
49+14vs80%1.1,P,<0.01).
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Tl A=A 2 T ™. AT IHE T ST R 7 R Y,
g P R SR I R e (erigonella
foenum-graecum L. total saponin, TFGs), Bt& it IR
ZIRIT SRR ME R A T2DM B, o g 1)
BEAE TR 22 4, VAT 5 B8 R IR B AT K
WA N . Annida®5"O4R0E, w0 LR A AT
W1 R R AR A . DRI, o 2 50 7 2 P9 P Rl 2
TFGsH] gt —FHEAE G LI 259, fEA
HIF 58 FATTR B IR A A K B 25 DA A 50
B, GRS TEGS X L S B A Qs i 5 41 1.

1 BRI

1.1 A 8 4)8] i Wistar K R [SCXK(5)2010-0007]
30K, R E120 g+10 g, I A EH RIS
Gr B2 B s B s e, 3 s e R ) [ 52,
BR%12 h, B HEEPUKFIEY). TFGsh &P
TR R FH 7K B2 B 350 - A% JI VB A 050 5 . €20 925 11 %
e TR B 15 I 45 4H E >90%; 1B K 25 (Sigma);
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REAARE. 20% R 10% 35 I 2.5% IH [ i
F Yo JIH R ER VA5 3853 In 1 B Jig b 17 k.

1.2 7%

1.2.1 #4520 30 FK RUIE Al )Rk 3 3 Mt
F21 wkim, BEALSY BBl i I 2H (20 ) A 20
(102). &bl e AR 20 5k bl e AR AR R, %
R AT 4k SR TR R SR, 16 wks, B b =
JE AR R R A% A T BE AL 23 A ¥R YT 4L (10 5 i
NERELL(10 ), 1697 4145 T TFGs 100 mg/kgi H,
X R AN e 25 7 S5 AR AR K HE S, 1ik/d,
RIS wk.

122 KRR EM 2 D HAERTT IR0,
8 167124 wkill %21 K Fl 44 i .

1.2.3 HOMA-IR: B3 K ST SK UL, K F %
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FBG), KSR 9 92 3 A vk kil 2 B & 32
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WA # A L

AB KA R
REHEFHRE
A, KA FE
LHEER L
A BT 04 4 5 R

4R TG TC HDL-C LDL-C

WiRH 0.3+0.2 15+0.1 07+0.2 05+0.2
ABREZR 09+03° 2.7+04° 05+0.1° 1.2+0.2°
N Rz 0.7 +0.2™ 2.1+03" 05+0.1° 0.9+0.1*

TG: HB=0§; TC: SBEE:; HDL-C: SBEREESBELE; LDL-CRBEREBBEES.

2P<0.05, "P<0.01 vs WBLE; °P<0.05, °P<0.01 vs ABRLLE.

(fasting insulin, FINS), V15 3 HA2 A 5
ZIPIEHHOMA-IR = (FBG XFINS)/22.5,
SR i ok 5y ZE AR .
1.2.4 s fgAeml: GG H = FE(triglyceride,
TG). SH[EEE(cholesterol, TC). =2 NRE
1 E[E i (high-density lipoprotein cholesterol,
HDL-C)FME 2 NG 8 1 H [ BE(low-density 1i-
poprotein cholesterol, LDL-C), ¥J7EA B 50}
K4 @ 8L (Hitachi, 7600-020) 4 1.
Brit 403 RHAISPSS13.08 A7 4eit
PO, I LR IRy ZE 70 M, 2L 1) 1 4 LA
KIILSDIE. P ke 4R UKL 5, P<0.05
WA G X

2 BR

2.1 FEREAEA 4932 5 R TFGs3 K RAK LB 69 %
ey BN, 28 mrh IR TR, Wistar K il
15 55 8 Al 44 o £ B I v T I R K RRL(P<0.05),
55516 JA I IX— 345 I B 12 (P<0.01), 2 B 1k
Dyt S B K RS2,

MEBVT T AR NE ALK R FH TFGsiR 778 wk,
FESE24 VAT 45 RIS, HEPELLRNE YT 41K BRAAR T
] T B K L (39P<0.01), (HI2IRYT
21K BR AR T W A T IR B ALK i (P<0.01) .
2.2 TFGst g ey #rm K1, B4R
TG, TCHILDL-C¥JH] = (3P<0.01),
HDL-CP#{%(P<0.01); & TEGsiAYT 5, TG, TCAl
LDL-C¥JH 2 F B#(#41P<0.05), (HHDL-C G i
A Ak(P>0.05).

2.3 TFGsxtHE=E B B IS 5 4L R R E 69 % m it s
JAFEI G A 2300 FUE I, mTE e BRI es, Res i
HER AR IS B, BT 24 24 05 i AR e TR A R
JIEJRE O B, EEC P 2 ) B 7 40 PR IO k. TR Ut
ARSI AT BT =2 ) LI 07 2H 2R AT o B
B AR IR, NI K SRR S8 B BRI I o
BT IEH KBR(@P<0.001), TEGSIAITJE, M
S LG M 388 0 =2 3 85 A, B D TR R4
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B 1 TFesHBARBIARREBEVEN. '£<0.05, "P<0.01 vs Xf
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(P<0.01), (H473 2 T-XJ B 20 (P<0.01)(12).

2.4 TFGs*T 3 2 B B s 4L 27 &5 69 % of K13
AL, MR ZAHE Y, bl R T T 5 b
S22 BB 7 4 I AR AR K, TF Gs Um0 h1 Hh
TORBE 3 R A0 AR R AR K, X AT R R R KT
B ORI D B AR o o ik 1 JER PR

2.5 TFGsAffn¥iAe ik By Z A0 Frh K2R,
KA RS JC B AR, (FAE ALK FRFIN S 6t
B75(P<0.01), HOMA-IR ] @1 5 (P<0.01), #2758
oA T W S 1 B B = AR, TFGsYRYT Jo, FINS
FMHOMA-IR ¥ & FEAK(3P<0.01), $&/RTFGsH]
D50 PR K R ke B 2R KL

3 e
MR RN KW fe B R, KB %
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3 BERBISIHELIETZHERE, x400). A: K HEH; B: LHEAH; C:18IT4H.

x| FBG(mmol/L) FINS(mIU/L) HOMA-IR
WiRH 57+05 13.6+3.6 35+1.1
HERLR 6.5+0.4 27.8+4.8° 8.0+1.1°
Ve A=) 6.2+0.6 17.7 £ 4.4 4.9+1.4°

FBG: IEINE; FINS: RIERRSE=. HOMA-IR: FRERIFAIEEL °P<0.05, °P<0.01 vs NIBLE;

°P<0.05, P<0.01 vs ABREA

RAERLATGIRE A AE AR IR D7 40 i, i 3
S0 107 240 1M 14 A BB T A R RS, T R A
JIELJREC) ARHE SR FH e b e M R B SR 16 wk, Bk
ygdt S 7 B BB = IR I A 1A o 2 44
I, BEWUUARSE 22, e 107 4 B s AR K, 5 i g
By FACETHEE3 6%, A B MU 2 47 11 1% 7K
S, R RARPUR B 3R 2, SRR R IR
KB B BT, X5 A R T 4l R
AL AT B = IR TR 16 wkoK BUR e A W
WHEIRES, FATA FHLAUEAT T 0RTT, T TFGs
PRI RO, TGRS IR A 5 R DA e
SO RIS, TS A2, AT AT A I
RSB .

g R SR R P L Trigonella
foenum-graecum (V)1 AR+, 25 Hid 20w
FOERR A CWLIE P, B IER” SR
B 2 A M e, s R 2R S
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IRARZA B I Wil 7 7 P A S O T iy
1 2B Th 2, AR B 22 1 2 L B
Thag P, BALERT G A 20 h, PPN T A 12
(R VE 73 TF GsIEA st IR S B0k 24 v o7 4k e vk
RAAT2DMEE NIRRT 2, KILTFGs BAT )
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R B A MELTE Gt IR S AR 2 16 5%
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