Pld - Cdl CllS g 559) 9050 g LS oIS AYAA oloyd YO G YY — ol ! SLLl pole 0 508 ot

LS (sbes & il o SdS 58 G sl 2l 88 Gloae s PD2H 31 oy 50
(Silybum marianum) as ye ,la

(F) Lo (3 Loy sozxo (1) gl 60l «(¥) 9 () (1) LT sou> 5 | yons
S 9y oDl o1 olKitils «(53,9LiS 0SLEIs —Y )5 (55,0LES (655 xSTn 00l ¢ wSa0siig g (S580e b LS - )
C; ‘Q‘)’QJ oKasls ‘Lg)')jLi'S oaSiadls ‘6)515"-(‘9-‘-‘ 05))4 -f sC)S ..\>|3 Gc)L.J .b‘j olXzsls ‘Q‘? u‘/.iw.‘bj).: oKk -Y

(Silybum marianum) o )= oS gls &by 5l & Cosl SS g5l ds I L oole S sl o
3 et Selled i i e 35 o OO il DU 500 e S le e 53 (o gl A
o Jeily & el B e sl ol 5 AS B s s eSSl s e e ol S 5
o 5l iles glaBs) 4 aLS le b 028 5o b 5L e s dos Sl anb al 3 55 slge cpl W
Gt ol 53 als LRI a5l e plie 5 Ol 0155 e b S e Sl sslinal b 35,500 S5 1 anlin
e e 5 il sk 6 S e Olsis 4 (Ve ko ¥ 5 ) /A o/ co/Y) il sls Sile L PBNOS;
Oles # 53 (12 aigad 5 A5 eslital e 5t olS koo O grailiw s CuiS 53 0dd A5 o e Ol (s 2
O Ll sl PONO; o 5l 0L sy ol guls i plodl (sl V1P 5 VFY Y 0FA LYY OVY) il
(el VY 0L 53 PONO; (V5o oo V Loodd Jle (sla James )3 il 03,8 & Gl (b Ol (500 2

WY

2 . . . . .
Pb+‘uﬁg&““§iﬂ‘éﬂ“dr~@ﬁw°ﬁf)bdw 6\.& AJ“’

4odle
AL o et S e 5 5l e e sl e ol oS il QLSS 55506 Sl e S G sl o
ﬁf)l})‘a.k&C‘f@w\&&e}@ja)yw)u&y‘;ﬁsjJ:;‘;:.w(Y)J\.&LL;AQILQ.LSCJGJW
)’Gﬁf)L"Ach;jL”QMtcﬂjﬂwO)v\-’j&g‘é)‘-’bb\w‘}‘:ﬂi&)Jv'_l\' O)ﬁb‘bd‘ﬁyw
Wy g sshe 0 g GFLl SO le S e (8 U8 @ Jske ciS 5 (DAL e sl e Mg
J&)fj&_bu)ﬁf)b ahnfkﬁ.)u&wd\xﬂ &i‘js‘)wmww‘ (V)J.,:de,aa_iylstgbz g;.:jyt'ﬁ
ﬁf}l}'al:s Q;@uwg«ywﬁ Sfu Q\_}\O‘UPbNO3 LQJ;S/)SMJJ")} [ J?S);J:";fk":“'dlj:"

el

CRE-TERR
S ol Lie b e ol byl S5l S la S 5l S e wn s S S ras s
Cilime sle chle 6 5 s 4 ke Dpmdlese Gl CUS Wop old g o)l OLLS eaSiayy
=l L sl 1S 5les 8 5l eslinal L b 0L 5556 W5 Olpe 5 (GVse ke ¥ 5 ) /A /¥ +/Y) PDNO;

YA



Pld - Cdl CllS g 559) 9050 g LS oIS AYAA oloyd YO G YY — ol ! SLLl pole 0 508 ot

Glaesls 5 A plowil HI S a3 dalad SalS & b B s Sl al JrlesT B s el ol s S el
J:.l>=7 RS MINITAB.15 E) SAS.9.1 MSTATC LS)S):‘?“S L;LA)‘J.Q‘ rj.: 4.1\.:.#} “ 650)].}4‘ 3 J“’L"

RN WY

oy mli
V/40) 35 el VY OLL 53 PDNO3 Ve oV Lo Jld Les 55 o o U5 ST oS 5ls OLES =W
S St 033 08 2 e S5 /Y Oles e 3 Ml 05,5 3 OF Olee 4l 3K 035 05 2 p 55 S
3L o PONO3 S e L o w0l olS ks 0ol o 028 48 505 L2 anlllas
gl s s 53 S Gls T Sl 6 L s QLS 5 W s B 4 e s S e
SIS Gub 3 e QWS s Sl 5B gl G ol 3l edel s 4 il i S e 4l sl

.JJQL;«M;)M)MYL_)J“;LEA): r._{f)l;- och L;jlmgxm.:\:mj.»

t9)
&
1- Schnfeld JV, Weisbrod B. and Muller MK. Silibinin, a plant extract with antioxidant and
membrane stabilizing properties protects exocrine pancreas from cyclosporine A toxicity. Cellular
and molecular life sciences. 1997; 53: 917-920.

2- Sonnebbichler, J.; Scaleram F.; Sonnebichler, I. and Weyhenmeyer, R. (1999). Stimulatory
effects of silibinin and silichristin form the Milk thistle silybum marianuna on kidney cells. The
journal of pharmacology and Exp"erimental Therapeutics. 290 (3): 1375-1383.

3- Ramachandra Rao, S. and Ravishankar, G.A. (2002). Plant cell culture: Chemical factories of
secondary metabolites. Biotechnology advances. 20: 101-153".

4- Tumova, L.; Gallova, K. and Rimakova, J. (2004). Silybum marianum. In vitro. Ceska slov
farm., 53(3): 135-40.

Y4



Pld - Cdl CllS g 559) 9050 g LS oIS AYAA oloyd YO G YY — ol ! SLLl pole 0 508 ot

Evaluation of Pb*" affects on silybin production in cell suspension culture of Silybum
marianum (L.) Gaertn

S. Rahimi Ashtiani"?®™¢°, T. Hasanloo', M R. Bihamta*

1- Department of Plant Physiology and Proteomics, Agricultural Biotechnology Research Institute
of Iran, Karaj, Iran; 2- Faculty of Agriculture, Islamic Azad University, Karaj, Iran 3- Young
Researchers Club, Islamic Azad University, Karaj, Iran.4- Faculty of Agriculture, University of
Tehran, Karaj, Iran.

Abstract

Silymarin is an antihepatotoxic polyphenolic substance isolated from fruits of Silybum marianum .
Silymarin is consists of 3 different flavonolignans components. From the quantity and quality
points of view silybin has the most biological activity and main compound of silymarin. Due to the
fact that the potential and rate of production of this compound in the natural condition is very low
by using the different methods in plant cell culture such as elicitation technique by using elicitors
can enhance production of secondary metabolites. In this study various level of PbNO; (0.2, 0.4,
0.8, 1 and 2 mM) have been used as an elicitor in order to increase silymarin production an
evaluation of silybin production in cell suspension culture of silybum marianum and harvested in 6
different times (12, 24, 48, 72, 144 and 216 hrs). The result of this study shows that PbNO; cause
improvement in silybin content in the media treated with 1 mM PbNO; which was 5-fold to
compare the control group.
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