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Abstrace -

gravenleny

af  Arethum
A
antilivpercholesterolemic agent, has been associmled in some

Prolenged  locr!  consumption

Teatves, 2% an antilivperiipinic
patients with skin disorders such as darkening and pigmentation
sizindy in the exposed areas such ax face and hands, Arethum
praveoleny belongy to the wmbelliferae family whick is believed to
B rivh in photeactive furoconmaring, An oragawic extract of the
povwdered leaves way analysed for the photosensitive compormdy.
Av feast sz different photosersative comporents were detecled in
the TLU chromatepram of the exdract, Two of the most
phatosensitive companents were purified. Under UV irradiation,
sigrificant intercalations of fhe puriffed componnds into Dee
different purified plasmid DNAx were obesrved, T addifion,
phatereacied  DNA sumples were wosdly  frogmoented by Fend
treatment i comparizon to coptred samples mol trefed witle the
Jwroconmarie,
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INTRODUCTION

The ancient Turcks, Hindus, and Lgyprians have
used the exract of some plants for the treatment o
leukodenna  (skin depigmentation,  vitligo] [n
1940's, 11 was established Lhal the pholosensitizing and
pigmenl stmulating agents were a prowp al compounds

(2% which
are three- ringed heterooyelic compounds, The detuls
of the hiochemical basis Tor Bght-induced  psoralens
reaclions with skin i reviewed by Scoll and co-workers
(33 I today's medicine o variety of skin disorders such
a5 peoriasis, mycosis  ungoides, polvmorphous light
eruption and witilige, are treated by topical or oral
administration of furocoumarnns Tollowed by wradialion
of the patients with far LIV light, TA (3200 - 4000m)
(4-73 v s reported that same of these discases are
characterized  hy  hyperproliferstiee conditions, ez,
paortsis, while others like witilige, are manifested by

Wy
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known as linear furncoumaring or psoralens
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skin depigmentation (4],

It 15 believed thel furocoumanns inlercalate into
DA and induce intrastrand cross- links (89). In
addition, cxidative damage in cell membranes as well as
DNA jprotein cross- links bhave also been reported
(10,110 Despite numerous and considerable efforts the
mechanism  of the  lethal  action of  photoexcited
furocoumaring s still not yet fully understood.
Howewer, il 15 suggested  that  furocoumaring ficst
mtercalate into DNA helix noncovalently, and then,
with the absorption of UY light, they photoreact with
proimidine  bases, mainly thymine residues, o form
prrimiding- [urocoumating monoaducts,

The study reported here was conducted to show the
effects of  mwo of  the photoscnsitve
furncoumaring  from A, graveclens leaves on Lwo
different plasmid DNAs and o evaluate the final effect
on heat denaturation of the treated 1TINA samples.

melated

MATERIALS AND METHODS

Plant material
Al gravealens was purchase
around Tehran. The plant mat

I from the farm lands
rial was dricd al room
termperature awiy from direel lght. The dricd leaves
were pulverized and stored moa closed container ar 400
pending further investigation,

Chemicals

Al chemicals used were of the best analylical grade
available and purchased from Aldrich (LK) or Merck
(Crermany’ and were used withoot further purtfication.
Dhuble  distilled  water throwghout  this
investigation,

wis s

Extraction and isolation

Posederced leaves were extracted three tmes with
petroleum ether follosved by three tmes of extraction
with  chloroform. The  accumulated  extrac
concentrated wnder reduced pressure, The residue was

Wils



Heut Iragmentation pattern of DNA

subjected to coulum chromatography (silica gel, diethyl
ether with gradual increase of CHCly from 1005w
OlFEY. Four different fractions were collecled  which
upon further purification sleps resulted i the isolation
of five different photoactive furocoumaring 1o V. The
mleraction of twa of these components, 111 and 1V,
with two different plasmid DINA s reported here,

Photoactivation

To 5wl aliquots of the plasmid DNA (50 gg/mly in
Tris buffer 110 mMTrs, ImM EDTA, pl 7.4, dilferem
volumes (0 10, 20, and 30wl of each of the
phatosensiteee. components (111 and 1Y) were added
The furacoumaring have been dissolved in 96% ethunol
selution {104 wg/mly and the plasmid DNA RYS (22)
was preparcd s deseribed previosely (121 A purified
sample of plasmid phlekip was also obtained from the
Mational Fesearch Center foar Grenelic
Engineering and Biotechnelogy of Iran. The DNADug
mixtures were kept at 8°C avernight and Lthen irradiated
for two hours al room temperature, Irradistion was
achieved m a UV light box (Uinaoler products Inc,
Chromato-Yue Maodel CC- 201 at 365nm. The light
intensity at the sample sorface was ool delermined.
Each irrudiated sample was equally dwvided into two
eppendorl tubes. The even- numbered tubes were then
heated i0oa boiling water bath for 5 minates then
cooled immediately by inserting in dry e hath, The
odd- and even-numbered DNA samples were then
subjected o agarose gel electrophoresis § 1% agarose
in buller containing 30 mM Tris, 50 mM borie acid and
I mM LEDTA) and the elecirophoresis was run al 50
wvolt In a dark room. The agarose gels were stained with
ethidivm - bromide  and  photographed  under  Jong
wavelength TV light,

RESULTS AND DISCUSSION

Frve different photosensitive componenis have been
purified from the non-aqueous extract of A graveolens
leaves which were proved 1o be furocoumarins (13}, In
this mvestigation, the effects of compound [11 and 1V,
two of these components, on two different plasmid
DN As were studied in the presence of UV irradiation.

Figurc 1 indicates the simultancous effects of
compound 111 and IV light on plasmid DNA phluskrp, 5
and the plasmid DNA RYH(22), b As i is evident from
lanes 1, 3, 5 and 7 of Fg la, IDNA interacts with
compound 11 in a dose dependant manner; The
intensity of the DNA bands in lanes 1, 3, 5, and 7
increases as the amount of compound 1T waries from
zero o 10-3 ug per test. Plasmid DNA RY8(22) reacts
similarly up to 104 ue of compoond [ per lest bul at
103 g, the intensity of Lhe interuction declines. This
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may explain a lower inleraction rate between plasmid
DNA RYE(22) and compound IIT in comparison (o the
same reaction between plasmid pPlskie and compound
III. Under these circumstances and the presence of UV
light, compound 11 pholoreacts with other
Turocoumaring 147,

Comparison of the intensity of band in lane 2 with
mtensity of the corresponding bunds in lanes & and &
(g 1B clearly indicates that the effected TINA
molecules, with compound II1, fragment more upon
heatl rreatments.

The  significant  structural  changes  in DNA
molecules by furacoumaring is also observable in Figure
Za. Lane 1 indicates that the conirol DNA sample is
mainly composed of two bands shown by arrow B and
. However, different new bands, i the arca shown by
arrow 1, have appeared in the gel afler interaction of
compound IV owith the DNA molecales, Induction of
heat instubility in the DNA melecales, after reaction
with compound TV, is also shown in figure 2b fcompare
the intensily of bands in lanes 4, & amd 8 with the
intensity af the corresponding band in lane 23 The
changes in the relative mability of DNA molecules after
treatment with compound 1V under UV light, s ulso
evident in Fig. 2b : The relatve mobility of DNA
molecules in position shown by arcow B oin lanes 3, 5.
and 7 have slightly increased compared to the control
sample al the same position (lane 1, arrow 13,
However, the relative mokilities of DNA moleoales in
position shown by arrow O have decreased upon the
effect of compound 1V (compare lanes 1, 3, 5, and 7 a1
position C). Plasmud DMNA pbluskrip reaers difforenty in
this respect and no changes in the mobility is observable
trom figure 2a. However, the induced heat instability ol
DNA moleeales by IV is clearly evident from figere 2a.

Based on these observations and regardless of the
mechanism of mteraction, it is clear that, some of the
furocoumaring derived from Anethum graveolens, can
easily effect IIMA strocture and interact with it under
suitable conditions such as the presence of UW light
Although the consequence of these [YNA effects on the
total performance of the biological systems was not
catablished i this investigation, but the destructee
biclogical effects have been reported by others using
different  furccoumaring, isolated [rom  other  plants
{13). Based on these global and cumulatie data, it is
necessary 10 have some concern and  limilations on
preseribing. A, graveclens as an antibyperlipimic and
anlihvpercholesterolimic agent 1w the  patients
Concerning the public health, it is necessary W produce
a safer product from A praveclens leaves or seeds, free
from furceoumaring for pharmaceutical purposes, We
have previcsely reparted that the agueous extract of A,
gravealens leaves, free from [urccoumarin, has the
same  antihyperlipimic  and  antihypercholesteralimic
ctfects as the crude extract {167
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Fig 1, The effect of compowud D en plasaiad TINA plluskn ot plasmid 1NA RYS (22)0, in fhe presence of LV light, "The

II0A somples (205 g pror tost) wers incubated witl differee amonnts ol

comnpauna] T svernight (linest ug 12010 340005 S

ally inter v aligquots, One sel ol

1+ 03 Aler irvnediaion Ber 2 haurs ol soom empersiure. cich sphe Wi ivided vy
aliquots wis heated Tor 5 minon g boiling waier buth, cocled immadiniely and then applicd, along with the correspomling
reatedd lnes 20 feamud K bt untpeated @ lanes 13, 5 md T3 Far further

heat-antreated aliguots, o the agarost el

duelails see materils ol metleal

(]

Fig 2. The elfeot of ceanponnd TV an plasmid PPN pROREEE e prlaemnd DNACRYS (223 b i the proseoce of Y Light

Poapwcirmentiad Jdetatls e leanee |
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