AT Y o las TV s

(Ol ol o tlme) (JsST 50 5 s sletins e

(Arctium lappa L.) p3lbl 25505 oS 55 IS s WI

" g 02 5 g g " 0LeS SN < il 4nb

SIP S g 09 8 (85 9lES 2SN s o g oK Oldkan

3B s 05 con g S5l 5 pske 21Kl Dlghol oKl Dlginl |

S5 sn 595 o ($303ES (55 5 g 04K 2R g5 ST

AV/FA e b

AV/f/8 sl s ‘GJU

0 S

. e

Lo u-")" AS.LQLL;G JG}»‘;SJTJ JJS)TA.LQ;-Jl L;»b\)ﬁ Lfl))b CJL«SJ: 6‘51?- S ol L;b_.q.d:\ L d))l) aL; Lf)TLL

L INVItro Lyl s s olS cpl o330 5 b iS gleds, 5o b i ol ol a4 56 sled gl ol S o

S epalbl olS 55 L5 IS sl ko ol 53 b ogr Sl 201 oS ol 4 05 JUESH slebss 03503 OLT st

MS S baoes 53 o158 Sl badsadsy ol A eslinal slazia ¥ slaazalS ain) 5 S e oSy s sl s
ool S 515 2,4-D s BA Cilte Jsenss slelile 5l S5 5 ((OlanSt 5T Olye 4) PVP as)s 00 sl
oy sleble Bl amals 1y Sl e o mie S es sladsei iy gy o R Sl aS sl LS Slalesl
Ol (i Y mg/L 2,4-D +) mg/L BA yioean 5 ) mg/L 2,4-D ++/0 mg/L BA slglale )5 Ogay 50 55 S 5

s g rJTL’L’ ol olS 53 S LAl sl asles o g ame 55 5 Lol QLIS |, IS WS

A Ly sl g ( Slans] J‘T bS5 b esS sl s T:TL_L_ (SIS a3l

m.keyhanfar@ast.ui.ac.ir : Sy sl Gy o FV-FVAVFF Y 140 (s oy 55 3

Glaany 5o & el ST JGsl, op LLSISS 20
sbwl oo e Sl ol Gidnd s SOdn
AOV) 3l e M8 OLE a5 Gsde bS5
ans e DL G S 5 ki nl p esdle
Sl oSl s (HIV sy Ao o s &)
ol el sbls Al lappa olS (YF) Wledd
oS opl &ﬁ)}.{mi&:j Cleo st AL e (g3dnne
3508 gl Ol sln e ALS (505 1 O
g olS b ale s sy, slasss 5 C el
Sriied ke a4 b sdad (SLSSG Olse
250 ez Sleolsenl 5 SV 5 ety e

wial Jl gl (”Yl{l{ wisy (V0) 5,8 o 53 eslanl

YOy

PRV

ol pb 5 Burdock IS oL L t’“f‘f oS
(V) Al o ol osl sl 31 alS Arctium lappa L.
5 oSl demsl Sl G ol oGl
0l sledpbe pl 8 OF 5 V0) Wil e opsaS,l
Ol o a5l oyt i sl Ll
Al e s St Sl 5 0leST 5T olgdlas
o3y S5z wsl sledpbe nl Sl Ao Cools
25 04 Vb 5 WS G Gl ol
sk onl 03 0l s ol Jolo S0 @) 4z
S 1S 558 5Tes Cmamen (T0 STV ) AE 5,158
W oe kel Olse 4l edd M S blS

Sl S5 LB sl e Ladls Sl s LSIS 2



AT Y o las TV s

350 o5l T Sl ol Kos ke SLS 5 L 5w st

(V0)
oS 3 S Gl 5 il clS s s SIS
Goge Sy S 5 il ssdoes Sl plLL ol
Gl ol oIS Yers e s OLKes 5 p baus
s S Sl 03y Ol 5 e S5l G s (1Y)
s5d plonil 231l LS (slawigazes 53 25 IS (53l
o Il pasls olS 3 ol S Sl S3 LG
) 3L sl Sl s el e 518 0SB Ol

NUCRY ol Gt
leds,y 5 5090

Dokt palbly sl Cu2S 5 055 o el (sl pox
O Ol ols QLS L 51 pollly as)ls oS
Doloms ahosy 4 035 ol 3 5 A3 (5550 o
5 oa2ds \WW ok 4 (VV) Ao s Y ok g IS s
hie Of L owids VoSl 4 (V) Aoy Ve st
B s p 38l sk 4 e 5 LS 0l plnd
Lo, Bl s 5 ws 8 cis bosal 5 ogb e s

RN RV R Sl a3 YOEY (gles

Wy slr palbl ol 55 s @ g5laang
5 S s oS pllhan 5l Tl glasisaisss > IS
) e A g 4ged s slanin T glaazalS i
2,4-dichlorophenoxy acetic il Jse, 50 sledale
S 5 &, e 4 (BA) Benzyladenine  (2,4-D) acid
5> bl ol ) aseslizad V s Gillae 5 o L
Jols Jsl ) o 53 53 5 sl Sl b LG
sl (L5055 g5 P mhaw lliie G505 Sleille
Wyai iy dw 3OS a0 5 SO Y Sl e S
2oedle mlsl e el gs s S eslind
O3 s Jovs b oS5 R syse Sses DLS S
Lol MS CiS b a0 55 Ao s +/0 s 4 (PVP)

Yoy

(Ol ol o tlme) (JsST 50 5 s sletins e

sk 4 O Ghae 5 ol Gome 5 e O siS
s Slaben 5 S S esleg) (B Oy
Sldls (e Gledr gy S 5 LS| b
e el 03y Jpeme 4SSl S 5 s
(S g 3| ol Slgast s allan 35S 0e oS iy

() Canl e 58 5 Olas bl Ll

Ol 0351 oy 5 poILl sl ol Comal 4 a2 5 L
Sheslimal (b oS s ssxge ol SLS S
o3 e w80 sl ple A5 LI sl ol
Qs o by pamen o B4 (G50 ol
oS ol Jus oLl Gl cl (Kol 51 O
(Jols 5SS sledsy o) eslimad sd ol
Coodl Lol S cplosil A5 @ eobasly) 5 il S
e O i (21N 51 (68 lor 5 5 sk s S

.bJ;L;a
W5 Glp e Josly Glolsinvitro Lyl s s sbs
Ll on e opl 45 A3l o Vo CadS L o sls OLLS
AT s w el dilse sleds, Gkl
S ahexr Sl osme ALS Glaw S s gsbsslng
«Catharanthus roseus « JsLs 5,05 OlalS 51 (gl
[Datura melet Digitalis spp Cinchona ledgeriana
ok Chlorophytum borivilianum 4 Bacopa monnieri
QL&L_S/ J::SJ 35 (YA 510) el o3ls OLES J}Uu
OLlS G 55k 0 55 (I8 51 elS oI55k o)l
o8 5l SlisL 0Q) sls Sl sl sl
Dioscorea [Plumbago rosea O sl OlalS ;s
s Echinacea pallida , Mentha arvensis alata
A ol sl 518 Kos asils oS 8 pues
WS sLsjl L opdle alS IS S3l e
L Ulge dex 51 aS 5l 5 6 g e ekl
g 53 Ol 3,8 L 5 olS w0 Jlsl s Ll 5l eslizal

P Ry



AT Y o las TV s

3 |
g 2, .
Y2
3 15 -
T o1
~ 05 -
O _
Sy & e iy
LR ER

s ol Cilises pladisais; 53 ol S o Kle —) IS
)\5&&5&\{0)){)‘)@1@3}@ 6’9\{)>b)au_§)j>.céh.1\._v
Aas e 0L o =/0 JL&ICEMJALA)W&:{JMlQAﬁ

3.5 4 a
4 37 ab b
N
32
— c
%’ ].; _ .
(S
a B
A B C D
sdlfinl 3 yge (A ga ot = sh

Smosh psb 3 3Ll g gyls oS L5 IS Sl Y IS
c.x;limﬁ)l;@”@,:d@m);c)b‘au?;f il
DL 1 0 =0 Jloaml a3 Lajlod o ST 03 51l sns
.Mb‘;a
adi iz calies gl gl &S ol ol DS ameen
5,4 Cannabis sativa L. oLS ;5 o JIS Wl e o
WSl sy &S As asie 5 S35 I3 s
A W sl D e (S s ek el
3 ohe A G ol s Y (YY) AL
Szl e Gladisain, A (YY) LK
5,5 Anthurium andreanum oS s . J5 <l
Ggod gy Ol eslazal a8 Wsls OLAS 5 Wsls I3 )y s
s e ol ol 53 S G )y S s

(V%)

Ao, dgediy ‘6;\;QLUJ¢L>5:E>JGMW

Yo¥

(Ol ol s alome) I8 50 5 Jshos (gl sy ales

L) W wlsl BTV gL 5 5,5l ¥ g/l sl
31> OLES G o) 3 Dltalin & ol b5 @ p3Y
in Vitro oS Lyl s 55 palll olS sladsaiy, oS
a2 s 4 Wlg e a8 By g 5l 5 cdd (Glosed
oS5 2 L) PVP Sl eslid .(0) ail Jyb oS 5
SlS 5 i gl Wi (R b Ol 5
Slosgd Sl am 3 5 ok p3ILL sladisais, 31 Jyd
Wl ol oS b 5 bagain, 3L 04S
adlas ol 3 ilwang Slilesl (0) &S (g8
Sdsys /0 chle s PVP 5l eslind &S sls ol
2 beis (1) 58 68 baisal 5, 043 Glosed
53 358 sl ams YORY gles Lal i L A, B
sdalic e ol o S 3 SO Ll
el GosllS A spde b I8 s 2 Sl i sSs SLe
sas ) L1l e 5l eslimal b Laesls bl s 1238
ok & 5 A8 ebnil GLM (Ul iss 4 5 (ver 9.1
gl 53 Sl st Ol Sl LeSSle alie

A3 S eslinad @ =70 Jlex|

s Sl eslanal 5550 Ssessm sleale —Y Jais

5y ph A B C D
(mg/L)

BA . 0 \ Y
2,4-D . | Y s

oSs 05l 1y e S Oy Wigains g5 A5G
S ol 0l el oS Glaigain, 53 23S
Ol 55 Solagme sl oolital 5550 Sladisais)
i S s gad s () = IK2) dzils IS WS 5

sls QLIS 1y a5 IS Slie o 28 alyy 5 lulis
NS JSE Gl aeal b sSU S Wsaln 65
azalS 5 S s il ‘@L‘J o bl el

Al o IS M gl i cn e pllL



IYAY (Y ojlads YV W=

By e ST G R
gl b b sai s e Llazdls I I8 A 5 Ol
O mg/l 24-D ++/0 mg/L BA _x B Jsese
Sl oS Il s ol 0la G e S 1 5l xi
ch.w) Y mg/L 2,4-D +Y mg/L BA L gy,
oS 2B IS Ui 2 b SU S DG

(Ol ol s alome) I8 50 5 Jshos (gl sy ales

C,w..;; wl.ue €.>Tl.:l; g;.'.}.)"’ ak:s BE ud)jls &w\ ‘5‘]»
= L(Y'\') db&ﬂ S o= L&:j?h‘; U'i‘ @t.s .LJLQA
oS > 8 a5 sl il sladisaisn s s
Sbdsain, 5l S Ws s 558 Citrus jambhiri

(Y8) 35 ol (sl 55 Ol (e a8 el

S 5 e Ol 5 Gassr slelile U
S 23S GSils el s ifme‘-: e

sdalis c(Y—J.i..Z) oalaial 390 &J}AJJA C}Ja.u J:St

3.5 4

) o s
(2]
1

a aaa a
34 b ahb
2.5 be
he .‘3)‘
1.5 1 C IR
l -
bl A
0.5 d d
o -
A B C D

e T sk

)‘éu,'..’.df-lﬁl.loéﬁ)‘ég;#d)c ba k_53J> &\)uﬂ}j‘sd‘ﬂ)JA(‘f:ﬁj‘}dr;w)d‘)&)}—hc‘}j&w‘ﬁbwﬁ) &yww—rﬁg
s e OLL 1 0 =10 Jlezt mha 3 Lajlas ey SV 035

S el (605 e 53 L3S (5 caiyy 53 ol w88 <C‘KJ'~' 2 oS (e :rﬂl._vb_ oS et sai sy 53 Ll sIS -¥- s
(A Gl sm) s Sl eslinad 05) J 28



AT Y o las TV s

ke (5,555 OLLS 53 alS Osasn 53 opl 5l oS 5
5, 3 Curcuma longa L. ; Kaempferia galanga L.

33 24D 5 BA 5l LS5 oS Sl ol G s
mg/ll Gllils w55 @ s C 5B s sk
mg/L 2,4-D +\ mg/L BA 5\ mg/L 2,4-D ++/0 BA
GBS Ol (i S 13 eslial 3y Y
s bl 4 B Jse)sa CE“ 33 LS sdalis
Ol 1 oS Ol it ey ool
O okl & (Fsesa sleble ol Lo Lsls
Wiy 8l oS Luil Bzl el > 2o
bl 350 Spessn chlE VL s (S sl
a2 M Ok basin, ul 5 edd losgd (D =la)
5o b ams ol alie s, o 5SS s
Citrus oS 5 8 Wl gl (Yo 0) Ola
SaS Sl B ax g Ll s, 51 cs 4 jambhiri
ey K5 el eslazwl (\mE/L) 2,4-D S slelale

(Y LT o s 1 olS ol 3 e IS Olje

Mo g Lol Gladseiny 0as (slosgd
T Lo 5 0T 0s ST 5 0113 S5 SLS 55
ol Olge 4 PVP Csp el slas) s L
L obsS s oplamd 53 5 AS o Joo b bS5
553 SIS 5T s 5 (I LS )
sl 51(70) 35 8 o 3L 0ad (glosgd wlo 5 anils
4 e 505 o bl S s s OS5 e S
35 Iy OlS 5 Ol ol o el o JUisl Lal ) ol
25 Sz, flil ple Sl iy (S dsein;

(/\) J«ZL’@ a}l.ﬁ.:.»‘

\) L;QL:S/ .,Lw) 6\.&0.,\,..5 v..k; Ju‘j:& W PVP
SV e & Gl Sl (0A) 45 Gl o

4 Sy iy, gy O clad) S bl

Cx lr P SLS S pl S AL Lol 2, 8

Yor

(Ol ol o tlme) (JsST 50 5 s sletins e

2 S Wy Lssn, ps Ol ey
g5 Ok SESen, oSSk Osesl S adg
g oS sl Ol e Jsessn ke 5 diseln
Goldgme Sl b,y IS 0 Sge e C}“’M ERIEES
2 S iz (M= K0 ol il S 5
5 B) Sy o 53 Sl (C 5 B) Jsa)sn s
Bg alie S Ghls B 5 A) Ge)sn mhaw 55 4l
S o gedpy Lols QLS 1y o3 IS Olsee o 2
Ol 1 2wl Olee 2 eS (D) Gsm)sm o )
Sl 0 S CE“ ol 03 S s geln, ls

iy 5 B s s le s et
24- O A Glgse e il lglile 5 eslina
@ s Sl 0l 1S s Dlid=s ;3 BA 5D
Clle oslinal 3)50 s, e 5 f ( ALS 45
A8 s L Sl i Wsessa ol ) e et
UL 5 a ised glp .l oals OLES oS I3
oS 2l I8 21y AS A, Glgsese S (Y00 P)
Y ocbkle L 24D oS Wsls Ol 5 L3S ey rJu{
ﬁ(‘;dk’ﬂYU\ ‘_;”Jél.&«wl;)JBA))::JﬁC;dl:»
M5l b (Aops Vo) Gl dass op 2l 2
s s b (o s Geiss 5 (VY) dails
oS e oA sl G (Y0)
(U555 5 iy Wilo (S ) e gk
S Al ys 5 ed4ed ) Saussurea obvallata oLS
VoS BA o S L VO Gsaes chle 5 S Lsein)
8) kzls 1 5 IS Olse i NAA o 5 o
S Lame o L35 55055 (083A) 0L Kas 5 2l
‘51:» /Y 52,4-D J::Jj.g (’J§L}3‘ Y S S sl
S eslitul 550 slglle ple 4 e BA 2 e S
oS b 2 B0 e O 53 ol
oS O

Lzsls Phalaenopsis

2,4-D 5 BA ;I .S Ceropegia candelabrum L

DL



AT Y o las TV s

0 Saibge 53l (Sas eslinad 350 Jgense Ll
sl s lin gy CBRII L lS ol ol i
Holarrhena asle JlS sl elis el
(A\) Lonicera japonica s (Yf) antidysenterica
g S A Ol Clllas cpl ol sdd 18
Ol l 3 S Gl s Ll 4 50 W,

beg oS LB gl 1y losle s, ol e
s b e LUl s JB LS Glgse 5
$503) AL slepensn Sl eslinal o Ll 3 s &S
5 ekt sl (Sl JIS Ul s sl oIS o (28
2 oekd g 8L slele 5 K Ol
Log st ( AS slgsensn gLl i slehas
JAS slakiges 3 okd Ay oS e (F - JS2)
Sl Sb0sessn e 53 2 e Gadisel 4 S
Sy bl Sl IS 4 hds 355 A 5 esp S
o Gl L I cnl mmmen LA 05 Slosed
Ll p8 55 el sbm) Qe JS &S Sose 53 Mg )
iz 3l Jols Gl S Gosas @) a0 e
5 eoris Gl b i Sy sls (S s 5 Sl
S il B4 sl S 3 pemes 5 ey )
W (oS L sS85 Ciw i) Lo glew IS
=l ol Coms 8l S Slgms 2wl Ll sl
A i L a el 0355 STl da s
Slelle b sleamn 53 (S bz Loyar &
L Bower ol s oUls osdl Bl 5y 5n

Lsls

XF s Ol s sy alome (e S U e 0 s
YOO-Y70

T 0l oKl clilanl (sl olalS ATV ¢ s S05-Y

(Ol ol o tlme) (JsST 50 5 s sletins e

52 LK Sy Sls 5 L e, b PVP g
NS @l b e PVP Ll ol s
Tl 2 ) S p badisain, 53 S8k 0 (glese
e a3 g 03 g oS (W g o3 S D Jses 58
s badipeis ool S lile 5 Sl 0l s

NG|

(AL A, gleekiS LS Ulse 4 S e 5 S
Ll a5 Jsbe e J5S Gl A la, sSU
@) 24D 5l eslial ol 5l sl e 3L ciS
A5 sk 4 (S s Olge @) BA 5 ((eS1 Ol e
Sl 0dd 55158 6oLy OlalS il cis js e S
@ gl o 8 W Sl s e s (07 5 )
Oly U3 led s @ Ll (Gpmrsn Ao sl
OSan romen LEL I8 g S J S sl
R S P o o N
L Ol JolS 55k 4 (IS e 53 J st S5 )
3L Ao sleile oS ol sds 5158 wsdle 4 (YY)
53 2555 sles Ok lp el (Sas 24D 00,50
AVY) L3l odiS Jleo il i pled 5 Joko oo
Sl Sl sl ol jen 4 BA Sl aslizel poean
oS alsn ol L5 53 1 sl e i (IAA)

(V) ol 3l 0L L3S o, 55

Sl €sed s 00 2l P Gl o mE
S es akipen, o5 sl Ol eslll olS il
Laisain, ple o Cand L 2be s Ole op 2l
13 0L Slallle el gl op pame 53 () = JS2) 505

woer s baseing g e e o8 Wl a &S

@L'.a

&Ll 55 Vg wosly (B Doy S 0 ke S =)
il oslized L (Datura innoxia) olales o, 56 gls azeals

2

b aalS W JSIT 0Ly 5 sl I3 5 BA 5 TAA



AT Y o las TV s

ol awg YAV & BT TR IV PNV ¢ (e =Y
Gy e Artemisia annua ol oS L1550 Ll s

OVF-050 1) i Ol s

5- Abdelwahd, R, Hakam, N, Labhilili, M and
Udupa, SM, 2008, Use of an adsorbent and
antioxidants to reduce the effects of leached
phenolics in in vitro plantlet regeneration of

faba bean, Afr. J. Biotechnol, 7(8): 997-1002.

6- Awale, S, Lu, J, Kalauni, SK, Kurashima, Y,
Tezuka, Y, Kadota, S and Esumi, H, 2006,
Identification of arctigenin as an antitumor agent
having the ability to eliminate the tolerance of
cancer cells to nutrient starvation, Cancer Res,
66(3): 1751-1757.

7- Beena, MR and Martin, KP, 2003, In vitro
propagation of the rare medicinal plant
Ceropegia candelabrum L. through somatic
embryogenesis, In Vitro Cell. Dev. Biol. Plant,
39:510-513.

8- Chamandoosti, F, 2010, The relationship between
plant growth regulators for organogenesis and
phenolic compound in Cotton (Gossypium
hirsutum L.), Asian J. Dev. Biol, 2(1): 16-22.

9- Dhar, U, Joshi, M, 2005, Efficient plant
regeneration protocol through callus for
Saussurea obvallata (DC.) Edgew. (Asteraceae):
effect of explant type, age and plant growth
regulators, Plant Cell Rep, 24(4):195-200.

10- Dweck, A, 1995, Cosmetics and toiletries
advanced technology conference, Botanicals-
Research of Actives, Paris.

11- Georges, D, Chenieux, JC, Ochatt, SJ, 1993,
Plant regeneration from aged callus of the
woody ornamental species, Lonicera
japonicacv. ‘Halls Prolific’, Plant Cell
Reproduction, 13: 91-94.

12- He, WT, Hou, SW, and Wang, CY, 2006, Callus
induction and high-frequency plant regeneration
from hypocotyls and cotyledon explants of
Arctium lappa L. In Vitro Cell, Dev. Biol. Plant,
42:411-414.

13- Ishii, Y, Takamura, T, Goi, M and Tanaka, M,
1998, Callus induction and  somatic
embryogenesis of Phalaenopsis, Plant Cell
Reports, 17: 446—450.

14- Kamkaen, N, Matsuki, Y, Ichino, C, Kiyohara,
H and Yamada, H, 2006, The Isolation of the
Anti-Helicobacter Pylori Compounds in Seeds

YOA

(Ol ol o tlme) (JsST 50 5 s sletins e

oS Js AYM b Gl S g SleS b Glede Y
BE w}&é\ﬂl Sl Ly Lgl.aa.x;.:sv.:lé.ﬂ}il}gj;é oS 5

Sy o XS omenssL Arctium lappa L. sls olS
RESVIR VRS L] PR -

of Arctium lappa Linn., Thai Pharmaceutical
and Health Science Journal, 1(2): 12-18.

15- Kayser, O, and Quax, WJ, 2007, Medicinal Plant
Biotechnology, Wiley-Vch Verlag GmbH & Co.

16- Khorrami Raad, M, Bohluli Zanjani, S,
Ramezani Sayyad, A, Maghsudi, M, Kaviani, B,
2012, Effect of Cultivar, Type and Age of
Explants, Light Conditions and Plant Growth
Regulators on Callus Formation of Anthurium,
American-Eurasian J. Agric. & Environ. Sci.,
12(6): 706-712.

17- Kim, BH, Hong, SS, Kwon, SW, Lee, HY,
Sung, H, Lee, 1J, Hwang, BY, Song, S, Lee, CK,
Chung, D, Ahn, B, Nam, SY, Han,SB, and Kim,
Y, 2008, Diarctigenin, a Lignan Constituent
from  Arctium lappa, = Down-Regulated
Zymosan-Induced Transcription of
Inflammatory Genes through Suppression of
DNA Binding Ability of Nuclear Factor-kappaB
in Macrophages, J. Pharmacol. Exp. Ther,
327(2):393-401.

18- Kiong, ALP, Thing, YS, Gansau, JA and
Hussein, S, 2008, Induction and multiplication
of callus from endosperm of Cycas revolute Aftr.
J. Biotechnol, 7(23): 4279-4284.

19- Kokate, CK, 2006, Medicinal plant
biotechnology, CBS publisher and distributors..

20- Krishna, H, Sairam, RK, Singh, SK, Patel, VB,
Sharma, RR, Grover, M, Nain, L, and Sachdev,
A, 2008, Mngo explant browning: effect of
ontogenic age, mycorrhization and pre-
treatments, Scientia horticulturae, 118(2): 132-
138.

21- Lusarkiewicz-Jarzina, A, Ponitka, A and
Kaczmarek, Z, 2005, Influence of cultivar,
explants source and plant growth regulator on
callus induction and plant regeneration of
Cannabis sativa L., ACTA Biologica
Cracoviensia Series Botanica, 47(2): 145-151.

22- Mahmood, I, Razzaq, A, Khan, ZUD, Hafez, IA
and Kaleem, S, 2012, Evaluation of tissue
culture responses of promising Wheat (Triticum
aestivum L.) cultivars and development of
efficient regeneration system, Pak. J. Bot., 44:
277-284.



AT Y o las TV s

23- Murashige, T, and Skoog, F, 1962, A revised
medium for rapid growth and bioassays with
tobacco tissue culture, Physiol Plant, 15: 473-
479.

24- Raha, S, Roy, SC, 2003, Efficient plant
regeneration in  Holarrhena antidysentrika
Wall., from shoot segment derived callus, In
Vitro Cell. Dev. Biol. Plant, 39: 151-155.

25-Saenouk, P, 2011, Callus induction and plant
regeneration from leaf  explant of
Cornukaempferia aurantiflora Mood & Larsen,
Pak. J. Bot., 43(5): 2415-2418.

26- Suzuki, S, Umezawa, T, and Shimada, M, 2002,
tereochemical diversity in lignin biosynthesis of
Arctium lappa L., Biosci. Biochem. 66(6): 1262-
1269.

27- Sohn, E, Jang, A, Joo, H, Park, S, Kang, SC,
Lee, CH and Kim,SY, 2011, Anti-allergic and

(Ol ol o tlme) (JsST 50 5 s sletins e

anti-inflammatory effects of butanol extract
from Arctium Lappa L, Clinical and Molecular
Allergy, 9(4): 3-11.

28- Tripathi, L, and Tripathi, JN, 2003, Role of

biotechnology in medicinal plants, Tropical
Journal of Pharmaceutical Research, 2(2):243-
253.

29- Vijay, S, Virk, GS and Nagpal, A, 2010, Effect

of Explant Type and Different Plant Growth
Regulators on Callus Induction and Plantlet
Regeneration in Citrus jambhiri Lush, Environ.
We Int. J. Sci. Tech., 5: 97-106.

30- Zhao, F Wang, L and Liu, k, 2009, In vitro anti-

inflammatory effects of arctigenin, a lignan from
Arctium lappa L., through inhibition on iNOS
pathway, Journal of Ethnopharmacology 122:
457-462.

Callus induction in Burdock (Arctium lappa L.)

Soleimani T.!, Keyhanfar M.? Piri Kh.* and Hasanloo T.?

! Biotechnology Dept., Faculty of Agriculture, Bu-Ali Sina University, Hamedan, I.R. of Iran

2 Biotechnology Dept., Faculty of Advanced Sciences and Technologies, University of Isfahan, Isfahan, I.R.

of Iran

% Molecular Physiology Dept., Agricultural Biotechnology Research Institute of Iran, Karaj, I.R. of Iran

Abstract

Burdock (Arctium lappa L.) is an important medicinal plant containing arctiin and
arctigenin, which are important secondary metabolits used as anticancer reagents. Due
to the existence of important secondary metabolites in this plant, development of a
reliable in vitro tissue culture and regeneration methods to facilitate genetic
transformation in this plant is important. In the current study, for optimization of the
callus induction, leaf, petiole and root explants of A. lappa were cultured in solid MS
medium, which was supplemented with 0.5% PVP (as an anti-oxidant) and different
concentrations and combinations of BA and 2,4-D hormones. This study revealed that
the petiole explants induced highest callus rate comparing to the other tested explants.
In addition, two hormones combined concentrations of 0.5 mg/L BA + 1.0 mg/L 2,4-D
and 1.0 mg/L BA + 2.0 mg/L 2,4-D, produced the highest amount of callus and were
the most suitable treatments for the callus induction.

Key words: Burdock, tissue culture, callus induction, antioxidant compounds, plant
phytohormones
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