Ol y Sloyo Sblage Gloos g Kby pole olSiils

2 (mwgsd 9 gl | (oS 9 )08 —F) (4T 0,550 g0 g Al ails ASlgjuud o lac I w)yp
SW480 s HepG2 Jolw s 00 j0 (232 pdgolio

°°‘)‘fl9 Lé)..x.om ).2'50
GO0 (M0 SO

ST
Judgs Lo pde 57
S osogd e vz Ji50
30 Lo oo 350

o0y BS
‘;éhad.m peges

WAV (bl



LRV

o] Pl a4y & Cawl (g pam 9 o Jlw g CEgw 0 IS SO (o2 el gilio o SIS dende
L 22 pdpilio j0 IWS) 08k (o0 (HDL-C) ials 9 (TG) vyl (555 (LDL-C) ¢ (TC)plb Jg yimds
ol Jlb 0 .0, bLS ) LQJT 3! gs'“‘b OYMWS| 9 gsﬁl"’ 9 wledl ‘é”.c G.Ja syl el ‘so.,\.»...d )
SO olgie 4 o5 cwwlOrlistat (ORL) wliwad )l g o0 oolaiw! Sl yloyo slp ypidew a5 obagyls 5 SO
(o)ss'li.}:mh u’«'b)bf oKws » d,ﬂa.ol.i f‘ gt 5)|.> C}'.’.| Lol .ol 039, 9 odxo )L.J ‘5:‘219.‘9 9 Uol.'} “555 o..\.Z.QS)LQ.n
392 Gl a4 e LAl Sals g guilawnST b coml plyp 50 (idlre I F1 Jds a4 (aLS slag,ls .3yl
O 3 U 2ylae 9 Sl loys 9 (85 iy Cupe ) ok il Wlgl 0 9 Wigh o0 il slee ylow
—Fcwl plglyd (pgyls el b (AL aldold Wl pleead lrg,ld (glp ol (il g allls
9 o padgilio puliid 4y & widiwd Aol )0 92 g0 Jad CuS 5 90 ixwesd g Cuwgla ! (oS g 0
FA 9 TF oo 4 Ly .50l 0010 cls RPMINT640 laxo j0 SW480 ¢ HepG2 sld Jokw b o9, g olgo
)‘| solasuw! Lv IC20 wsuis )Lo.u QM)‘ 9 UMSJS)J‘ Gmfg)..\*b—f Oy g O ‘A.L.L«.hw alo o)La.: l.: el
Aoy iad Hlowd IC20 sy cdale U b Jokw CDNA 3iew 9 RNA zlsuiw! 1 o .ol vl MTT g,
wv9) 5l eolawl b LDLR o5 9 FGF21 ACC [FAS SREBP-1C PPARy . LXRa s O obe 30 jed 3o
S 18wy p 0 90Real Time PCR

-F (mwgsd ojlac b ojled ccl FA g YF 51 o HepG2 Jekw (5 00y j0 a5 ol LS il :guls
3! ‘OT Suas s 45 9 SREBP-1C, LXRa s 45 30 (2 98 JB ol (ol Ol )l g cumwgdg 3] (oS g youd
(P<0/001). v oualico LDLR g FGF21 « PPARYy s PLEr LY FB Hle sl g ACC 4 FAS aw>
3 ,_,;';DISACC 9 FAS b O mRNAOL,g b jlowd el FA 9 YF 51 e SWAR0 ‘;51...; 03 O (yuxod
Hb ol 6! #SW4R0 Sew 00y yo s (P<0/001). wsals obis gyle e w3 LDLR PPARYy
gl (o0 5155

LIS awalgp! (S g umd-F g cmwgrd caldcll &ils oy)lac a5 wWdd o HLiS Lo b 00ld 16 S A
pd gilio 33 S50 S 0F Oy il Gayb 1 9 Wi (oo Jor Ol )l Al 45 0098 Sodd g b Wil i1
b Ll wils (lgie 4 0,5 ologly ol (o0 (plple il (0 dgue |y By 9 (22 OSB! oy
-b).af )';.5 oo law! Sy90 oT b Ja.u).e gé.JyLw SYMNs| 9 L;od.w.] OO dgae Cy>

o 0 (Olwad )l (awgdg (S 90— F (i ol 4l o )lac oS’ Glols



The effect of fenugreek seeds hydroalcoholic extract and its active Compounds (4-hydroxy
Isoleucine and Diosgenin) on lipid metabolism in HepG2 and SW480 cell lines

Abstract

Introduction: Dyslipidemia is a disorder in the metabolism of lipids and lipoproteins, which
leads to an increase in total cholesterol (TC), Low density lipoprotein (LDL-C), triglyceride
(TG) and decreased High density lipoprotein (HDL-C). Disorders of lipid metabolism are
associated with dyslipidemia, diabetes, cardiovascular disease and obesity, and their assosiated
disorders. One of the medicines approved by Food and Drug Administration (FDA) for the
treatment of obesity is Orlistat (ORL), with a commercial brand of Xenical, which acts as a
potent, specific and irreversible inhibitor for pancreatic and gastrointestinal carboxyl ester lipase.
This drug is used to manage obesity due to inhibition of lipases and the fatty acid synthase.
However, it also has an untoward effect on the gastrointestinal tract (steatorrhea). Herbal
remedies, through their protective effects against oxidative damage and reducing inflammation,
can reduce the incidence of various diseases and can play an important role in the management
of dyslipidemia and obesity and related complications, as well as can be a suitable alternative to

chemical drugs. Fenugreek is a plant with many medicinal properties. Diosignin and 4-

Hydroxyisulosin are two active ingredients of Fenugreek, which that contribute to the regulation
of glucose and lipid metabolism.

Methods: HepG2 & SW480 cells were cultured in RPMI1640 medium. The cells were treated
for 24 and 48 hours with the Fenugreek seeds extract, Diosignin, 4 hydroxyisulosin and Orlistat.
IC50 was calculated using MTT method. The cells were then pre-treated with the IC20
concentrations for 24 and 48 hours bifore extracting RNA and synthesizing cDNA. The percent
change in the expression of LXRa, PPARy, SREBP-1C, FAS, ACC, FGF21 and LDLR genes
was evaluated by Real Time PCR method.

Results: Based on the results of Real Time-PCR in HepG2 cell line, after 24 and 48 hours
treatment with extract, diosgenin, 4-hydroxyisoleucine and orlistat, significantly down-regulation
of LXRa, SREBP-1C genes, as well as the target genes, including ACC and FAS, and
significantly up-regulationssion of PPARy, FGF21, and LDLR genes were observed (P<0.001).
Also in the SW480 cell line, after 24 and 48 hours of treatment, the mRNA expression level of
FAS and ACC genes decreased and PPARy and LDLR increased significantly (P<0.001). These
results are reported for the first time in the SW480 cell line.

Conclusions: Our data show that fenugreek seeds, diosgenin, 4-hydroxyisoleucine and orlistat
have potent hypopilipidemic effects and improve lipid and obstructive disorders by regulating
the expression of genes involved in lipid metabolism. Therefore, it can be suggested that they be
used as suitable candidates for the improvement of dyslipidemia and related metabolic disorders.

Key word: Fenugreek seeds extract, Diosgenin, 4-Hydroxyisoleucine, Orlistat, Dyslipidemia.
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