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ABSTRACT 
This study includes testing the effect of four subinhibitory 

concentrations of garlic extracts (aqueous and alcoholic) on the 
mutagenicity of 8-methoxypsoralen (8-MOP) in the presence of long 
wave ultraviolet (UV A) in conidia of the fungus Aspergillus 
amstelodami .The concentrations of aqueous extract were used in this 
study are (2.5 , 5 , 7.5 and 10 mg I ml media ) and the concentrations of 
alcoholic extracts are ( 0.5 , 1 , 1.5 and 2 mg I ml media) . Two protocols 
were used to study the effect of garlic extracts on the mutagenicity of 8-
MOP in the presence of UV A (366 nm) . In first protocol , the 
pretreatment method , all the concentrations (2.5 , 5 , 7.5 and 10 mg I ml ) 
of aqueous extract increased the mutants frequencies which were induced 
with 8-MOP + UV A, but only the low concentration (0.5 mg I ml) of the 
alcoholic extract increases the frequency of the mutants induced with 8-
MOP + UV A . In the second protocol , the growth mediated method , 
both the aqueous and alcoholic extracts showed inhibitory effect on the 
mutagenicity of 8-MOP + UV A. 
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uol.;, .. , .. , Jl L-1 , ~_,_;~1 ~_;~I .,.HSijill_, <'"_}lll ~WI uoi..;. .. ,",J~ ~ 4=J.o1.

o~~j (J.o 1 F 0.5) (sbl_,ll J:Pyll ~~ ~ ~~ Uak.JI ~.;b.:_, <'"_;Jl J~l 

~ ~ ~ UVA ~-»Y. (»li..;J-U~ ~~I~ 4• • ....-,,JI ul.)lbll )fo kj:l.a t.} 

."< -··· .n ~ --~L-.11 ~WI 1 .... l..J • I •b (J.o I -~L 2 , 1.5 , 1) · ~~ · .. <1 .... n c.,r-~ .. ~ .. . ~ .. ~ .J:J r- LS~ ~~ 

c;L.JI u ol.:. .. , . ,, all 0-a JS ~~ ~ ¥ _,ll _,..ull 4..~~ lAI . UV A ~ _p,. Y. (»ll..;J-U~ 

4.__..;~1 ~Lill t bt•<~ l_»ib ~ JSj ~_,_;~1 ~_,';/1 jfil_pl~_, <'"_;Jl J~l_, 

. UV A J y:. Y. (»li..;J-U~ ~ ~ 

~ t.f.::ll._}-i;-~ ~I w~l ili ~~1 ~I ubl-::JI u.a Garlic <'"_;31 ~ 

.. Jl .. ..C::II .. ' t:' .. • I.< .. ' t:' 1- . 'I .. ' -··II . .. ~,I ... .y_,.;., .. ~~ W~..)A ~ o~ w~ ~ A.J~'-;l ('".Y' ~J ~ 

~I ~~ <'"~ ~~ uli...:JI LS~J (OSCs) Organosulfur compounds 

~ J..L..c ~ r.?Jb..; t?jjl_, (SAC) S-ally! cysteihe ~Allyl sulfur ~...>;6JI 

Diallyl _, Ajoene U:I_J--A~I_, Allicin ~1_, Aliin ~1_, ~':/1 t.f.::llA.:..~! 

~Uc. ~ r-JJI '-?Jb..; ~ (1] ( DADS ) Diallyl disulfide _, ( DAS) sulfide 

ub~ oJl.;., Jl JI_,_.JI ~ r-JJI Ul...o ~_, [2] t"-t~Lly..JI_, r-~1 Jj.o o_;JIJ 

<'"jJI J_,l:U ~ ~~ u~I.J.lll u-a ~.WI u~l JS_, .[3] Dietary anticarcinogens 

u lb .)----'.11 _, [ 5 J r--)I ulb ..)-'01 _, [ 4 J ~> ~~ ulb .J-'-'1 Jl.a ulb yJl t.f.::l y.:JI _>b ~ t.f.::ll.i:;,_jl _, 

~~ ulb.J-'-'1 _, [9] t?illl ulbJ-'"1 _, [8] t.s...rJI ulb.J-"'.J FlJ u)~l ulb.J-'-'l_, [6] AJ)I 

ul':ll ub~ Jt.;., Jl ~Lill .J~I-} ~ 0.1__y..::w ~4~\1..')+~' u-<l ~.:c ~~.,.[I OJ 

<'"]JI ~~I Antimutagenesis ~II 'i.Jl...:a..JI ~h-~\ ~ j';_;'i4,-l:..ll G.~i 

Adriamycin_, Mitomycin C J~ ,•,..._-, .. ,JI ~--::..:.1~ ~~..AJ t"-~~.J~J;\ 3 [11) 

r_,_....:JI~I ..illjS ' ul_fo.JI ulft ~ Sodium arsenite -3 Cyclophosphamide _, 

ul.Jio..lc.W..:..,.-,~IJS [12] ul~ ... 11 =liJ•--'IW'il '-~- .. L:JI --~ 1 -.. ·"Jl.....a...a ~ti .. ~ _, .. _,~_, ~.:r" ~ ~ ~ _»J 

: ~ O~J [13] A.:j~..)AJ f'_;Jl ub~ ~L..a..JI ~tJI_, _;:~ Jl...a...JI _»itJI ~ 
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~ ,•, .... ,.n ,.J'J [121 ulby.JI ~~ .6.b....)A ~ ~ 1.)_,..) ~ ~~ ul ~_, 

. [14] L>h~ t>..:l~ J,al_,c. uWUSI ~ ~~ W.J ~ t>..:l~l J.ai_,.JI 

~WI riJI wl I al.:.. .. ,, .. J ~ i>..:ll.4.JI ~\...ill ~l.)..:l ~I ~JWI ~I u~_, 

~1_, 4\.S.al ~ tjjjl_, Aspergillus amstelodami _;h.Qll rl~~ _, ~_,.:..Sll_, 

~_,_..! ~~~ ..:ly:..~ _;ih.a J.a~AS ~~.J.Y-'1 ~-* .JliJI rl~~_, ~I.J)I w~1.J.ill 

.(~~u 366) UV A ~yJ\ ~_,hl\ A;~ ,.a·,,,n 

~I ~IJ:aJ J\_,.JI 

Aspergillus _;..---.W.ll LJ--...4 Al(wA1) ~I~,.:.·, ... I:':?J~"J1 ()il....Sll .1 

.~yJI ~\.::.I r.,WI ~~ olrJI r_,lc. ~ l.J.<l ~ J~l ~ tjjjl_, amstelodami 

\69 .a_, ~1 ~ ~~1 ~.J)1 .b~_,~l u1 : eJJll uJ.foJ ~.JJll ,lQ~J"JI .2 

'. ;., • J1 ..J---i:- ~..)~I k )I w _,...ill I <fol _p ~ ~~~ 0}b _, r~l ~ _, Caten [ 161 

Malt extract- Salt 1"'~1 c---k-~I (.J"''\.:..·,,,,4 k_,_, Minimal medium 

• 
1171 o_,W ~-' .;JI ~ t.J)I u_,_); ~~ medium 

. Rios et al. [181 ~_;b..:l\.A:u:.~ o~ <.S..» I"';Jl ~WI ua\.:.·~. .. JI : ~_,1 

Grand et al. [191 ~_;1..)\.A:u:.~ o~ <.S?. rJJl J_,.:..Sll ual.:..·,.,,JI : ~ti 

: ~I . _j 41 o!li' <U.ll ~w~ ~ ~..:.II . t. 1b..JI .4 • '-r .. .. .. ......J"'A"" ~ 

50 o)..L.i.a _,...illl ~-' ~ ~4J jfo_?. ~ : 8-Azaguanine ~lfilj~l l.>::.Y.. .1 
. [1 7] A •, .,-, ... Jl_, ¥ l.il:JI l.J.l.il _,s 1 yu ~ _,ts.JI wl y..bll uc ti _p..:lll ~~ _, J.a I I"' I _p _,_fo.~ 

~WI~ ~4J J!..?. ~: 8-Methoxypsoralen ~I.J.Y-'1 ~_MI LJ:!..?- .y 

. J.a I ri..P _,fo.~ 1 oo o)~ t?¥fill 

~) ~ ~h ~.JY l.J.<li..j~fi)l ~WI ~ <.S..»: ':?J:!.iJS.ll dlWI ~ .5 

t?4fill ~~~ ~ wl~fill ..)~~~ 1.5..» ..:l§_, CMTS k_, ~ ~.J.JY rl:ll 

I o4 _,s 108
- 10 7 

..) _,~ 4JI ~ _, Heamocytometer ~I ~ ~~ rl~~ 

. [15] J.a 

:L..a_,t:iJI 4•,.,-,,, Jl_, ytitll wi_)L.1JI Jjc ~ : ~)fo Y~J ~l.)lhll JJ'=- .6 

-:.IL__JI . ~ G:JI wl..l-l.i -"'1 ..:l~ ~I t ... 1.~. h I .<·. 1-l~ • ~ : ·1 -<1 ·."\It 0' ...,--- .. .. _,..... (.)'1 ~ "e-' .J .) ~ . ~ .J <.»J .:r ...Y"'" 

.[15] t?~fill 
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<.J.---a J,..._S o.J.l.-l .J~I i..S~: r..,._!:JI ~t."l;; ... ol ~ .lL.4All ~l:ll\ tw.IJ.l .7 

8-MOP .JLWl ~~I ~~I ~ _,1 ¥.u ~ rJill J~l_, c,;w1 0J· ... t.;.~, ... JI 

, 5 , 2.5 ~ rJill c,;WI ,,y,l.:.~, ... Jl \A.J~I i..S-» ~I ~lj!ll_, UV A W';/1 j.P.-~ 

2 , 1.5 , 1 , o.5 ~ rJJl J_p£11 uat.:.·, ... Jl_, c;1:ill1 k)l u-a ~ 1 F 10 , 7.5 

..>--P _, 4..aLu _;;t. ~~ _p ~ o .J.~.l.JI ~~ Jlll ul LJc. , c,;1 :ill\ .h.... _,31 u-a ~ 1 ~ 
~I.Jj,JI w.,;--::o. u_,. [20] Aspergillus amstelodami ~\ wi~.,S ~ o~ 

.[15] k -'1 --··'1 ~~ ~k.JI .... L. - _,. ~J . ~~ 

J~l ·.(·.j ~~ l~l.J \..U~I w\..h..., -··-'1 ~I ·: '~':ll t.t-~'1 .8 (...>->-'.). r .. Y""".J. ~ c..r ~ 

. [21] Duncan's multiple ranges test j_,~l 

4 I t~l.la.ll J ~lliJI 

8-MOP ~~J~ ~~~~I 4i:WI ~ rJJl ~LA.ll <Jal;i"·aJI ~t,j tw.IJ-l 

~\ Uoat£.JI ~~J UV A .l.F.-.J-} A. amstelodami )=ill ~1~-.P ~ 

__;--..b.i]l wl~_,s ~ .a____JWI ~~I .!._J.J~ w_,.JL4 8-MOP .Jt:WI ul 

wi.)L.hll J~ w~Jl.a (1) J_,~l 0.H:U[22] UV A j.P.-.J1 A. amstelodami 

~UI ul . o.J~ Y.J4-J ~ &a 4-;k J~l ~ lfJI 4•,...,-,.,JI_, ¥L9.1:JI 4..a_,I.WI 

J5,J_,) rJJl ~WI 0 al.;.·, ... J~ ~j 20 o..W ~~ wl~_,s ~~ ~ lS-» _;JI_, tu'll 

(<.,?~fiJI ~WI u-a ~ 1 ~ 10 , 7.5 ' 5 , 2.5 ~_,.J..WI ~-~-u'll ~lftl u-a ~.Y 
wi.)Lbll )fo w~_i.IA ~ w~l j§ UV A W'11 3 8-MOP .Jt:W~ ~~ ~ 

8-MOP .JLWI ~ ,a•,...,-, ... J\3 ¥l9.1:JI wi.)Lbll )fo .h...._i.~A &a fo. ~I ,a•,...,-, ... JI 

ul ~ ~~'11 ~I ~l_p.-1 J)G.. l.>AJ. (1) J.J~I ~ 4.4 ~~.J UVA j.P.-~ 

,·,·,,. :o ·, ~~ tu'1\ W)La~~ .a•,...,-,,,,JI 3 e»il.filj)U 4..a3 LWI wl.)lbll )fo kJl.a 

~· • Jl :; .•.t·:t•ll 'I •It 'I I ,(•, • I, - . I . . ' ·' 1' 'I • .•.II 'WI I•. 'I .. ,.., '"'" _, ""7'UI.I.JJ w .J9L.I::I.I .J ...)-*" w~.JlA uc y~ ~ .l9 r~ ~ 0 a ... ""~ 

~kJI ~ ul '11 ' 4~ ~ ~_#j j§ ~~ Lo.S UV A j.P.-.J1 8-MOP ~k.JI ~ 

'lJ UVA j 8-MOP th.ll .. !'-'·11 •tJI ·1. '-· ... U l.J · w.t.:..:J -' '11 ~ .?.-~ .) <.,?~ .J:J u ~ . -~ I &.J 

..bU '1 ~ · _(•.·. ··'I DA A..U\..tJI wl9~'11 MA 4_d~'11 wl9~'11 · 1(' • • .) • • (.)_,.......... ~ _J • _J • (...)-4 ~ uc 

ul3 [23] DNAJI ~_?.. ~ ( ~Ull 4]\.c) ~~_».Jl o~W~ ~I.J_,..JI ~_?.. 

w.Y-'l ~I)~~_, W';/1 &a ~_,';ll A..c...r.JI ~~I (';A ufo ~Jb';ll .wl9~'11 

~Jb'l/1 wl9~'11 ul_, ( ~~.J .J~) ¥ltl wl9~1 ~~ ~Jb';ll wl9l..;.:,';ll ~ J~ 
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========~~r-----~--~_.J+_._J_J_~_~_·_,J_J __ ~_·~---~-u_~ _~_.,J ____ ~]F======== 
o.ljj~_,_ull ~ c)L.;.o'J'I ~I ~.,;1 uc Error-free lh:.. U--'~--' ylWI c) ~I~ 

We.~ U.t.e. 'LS. 1" • · ~ ~ '- ·.u , '-.- "'' -1 ~ -' 1~1 ,4...llltJI wt.!~'J'I ~I NER ~ UA ~..9 ~ "'&-' ~ ~ ('"" ~ 

' Photokilling ~~I J:il~ wyy~ I~_, ~I w~ ~ 'i~l__, [24] DNAJI 

~I ~ .r.. ~W .;L. \....J .I tJ ·.<1 ~1'-- "'1 -1 ~ 4...llltJI wt.!~)'l ·I )'I c r .:r--' ~ .~.(..)->-'--' ~ ~ ~ ~ u 

0---C ~UI 'i.J Jiab'·ll ~tJI ut.! ~~.., Recombinational repair -o~~l wi.)W'J'I 

0---C ~UI .J Jiab'·ll ~UI 0-o fo. y,SI u~ (~1 f!~ ljl) ~ltJI wt.!~'J'I 

wi_)L..bll)fo kJ1A ~ d.l:=o. lfJI oJyjll ul Ul ~ ~~--' [25] ~Jb'J'I wt.!~'l'l 

wt.!~'J'I 0---C ~I.:JI ~_,..;.JI Jjill ~ ~U=.JI ~ 4\,;'.,,JI__, ~lfilj)U A...o__,t:iJI 

.)~--'~I'.'.''" II Jyy j§__, wl9~)'1 o~ ..b__,li..JI c~'l'l ~ wJ\Jjl 4 ~ltJI 

~l:9 o.)~j ~ ~ I.J__,J y,J:j lfJI3 ~WI ~ LJl..u:ill ~WI ~~~ ~fil w~ y 

ofo.JI ~~~ J,alyJI ~ wl.foJI ~~ ~ DNAJI ~ yWI c~l ~ ~~ 

GST w~yl ~lj ~ I.J:l~ ~~ ~~~ ~fil w~y ul w__,~l u.a3 [26] 

L...J;.il wL....u "'I o~IJS JIJ ·• ··)'I ---·11 I~ ~ · Lu [13] CYP wl.u ··1 ~Y y ~y .J:!~ UA . .)..9 .Y--' 

LSJI ~ ~ y~4 uSJ __, ~\.:Ull wl9~)'1 C )La\ ~ J.-:j ~1__, ~I ~ C~ )'I 

rJJl_;WI 0 .,J.;,~,, . .JI ,~,·,.,,:.,·, ~~ ~k..Jl 4•,.,-, ... .J\ wl_)lhll )fo kjlA oJyj ~~ 

. UV A J~~ 8-MOP ).k.ll__, 

~ ~~J~ ~~ J..:~l ~WI~ ~jill ~~I u.,l;; ... JI_»i\.:j ~IJJ 

~\ ~l.a..JI ~~J UV A W'il J,.?.a.J: A. amste/odami .;hlll ~~~.;S 

~ r-1 UV A J~~ __,1 8-MOP J~.J:l__,l , o.1:.._,l r-JJl J~l ua\.:.·,.,.,11 ul 

~~~ 0--<> J_..a I~ 2 ' 1.5 ' 1 ' 0.5 ~lft43 _;.bSJI wl¥fi ~ yfo ~~~ 

~lyll__, A..:J~I rfll wl ·a\.:.·,, . ., ~~ .J~'l' ~_p,.l A..:Jwl .d..t_r.Ull__, [20] 'i¥fill 

(2) J__,~l U:!-~:!..9 UVA J~~ 8-MOP .)LW.l ~~~~WI~ o:Jk-1 "O.Jfii.JI 

~ 0--<> ~ J~l f!lfJ1 3 ~· • .,~ •. ,.JI__, ~W::JI A...o__,t:iJI wl.)lhll )fo w~J1A 

r jJl J _p..SJI u al.;, ·, ·, .J\ ,:_u, · :.,~. lfJI W)l.,l....JI ul J3~1 0-a ~ __, , o .J~ y .J~ -

4.fo )Cjl_- wi_)Lbll )fo w~J1A w~l ~ J.a I~ 2 ' 1.5 ' 1 ~ljlll__, 

~I ~\..,r_.J\ ~~ , UV A J~y, 8-MOP ).:b..ll ~ ~·,.,-,,,,J\ wl_)l..b.ll )fo kjlA.l 

~__,li.JI wi_)Lbll )fo kjlA wbc.l .ill J_p..SJI 0 al.;,·,.,.J.l ~ 0.5 ~_;JI ,.:_u.,. :.,·. 

wi_)L..bll J_;..-.SJ kjlA ~ 4.u~ 'i--'~ \~__, 10"5 x3.860 o)~ ~· . .,-.... J\ 

J)L_..:,. 0-a..9 . 1 0"5 
X 1.876 o)~ 'i~l__, uv A J~~ 8-MOP .)th.ll Ja.i: ~· . .,,,.,11 
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=====~ .... l.,J_,.sll_, <,;.w rfo .:.\ . .,,;,;, • .;P:. ]~===== 

I 

· ~ . .. (2) J ~I . .6..l.u.JI -,;;II 1- ·~\II '-'-·"I I I l.m '-i _JJ?-4 '-'Y j..?.-' f' ~ ~ J . ~ • . r-- t.r' ~ . ~ ~ ..» 
l.>:HJ UV A j.J---4Y. -8-MOP .JL:i...ll ~ ~··<• ... "11 .t.a_,ti.JI wl_jlhll )fo k_,lo 

u..,l.;·"" Jl , .. ,.,,.:., .. , ~I ~I u'Jlat....J.l ~· ........... JI .t.a_,ti.JI wl_jlhll )fo u\..h....,_,lo 

~ 1~t ~ rJ ~lfll o1\ ul '-i1 ~ 1 F 2 , 1.5 , 1 Jfol.fol_, r-JJl J~l 
~I UaL....JI ~I , UV A J_?.Y. 8-MOP .J\.:b.ll ~ ~~.<, .. JI wl_jlhll )fo k_,lo 

.l.....i9 (jYfi!l ~~~ ()A~ IF 0.5 jfoyll J~ r-JJl J~l ual.:,: .... JI 'Jv· :., ... 

. L:!~ 47k w!_fo ~_, ~\ ........ JI_, ~\.J.t.ll LS~\11 ~~I ~ (':4 y~ ut.:...l 

~y u~ ~.) ~ 1 F o.5 Jfo.>JLu r-J:Jl J~l ua, ..... , ... ,ll u' J~l ~ ~~_, 

w~y\11 ~-' ~ ~ I.J_,j DADS _, DAS ~ J~~ u~_,:ill ~WI .UDfi.a 

w~ ~- ·-~'1 ~ .. ell wLS ·I ~ . · ~\..tJI w~~\11 ~~ ~ ~ · ·-'1 -~ -~ . _)A u J ~ .. c. .. ...)J~ 

w~y\11 ~ ~ J.l~l 11\ J)l;.. lJ.aJ [1] phase II _,phase I ul..a:yl ~ )l:~ 

~ .. ojL..., · 'I jl ~ th:J1 · .1.:'.\1 ··'I ~LtJI u~~\11 ~\' ~ . ·-'1 ..J-l-4 .. .J <.s" LS (.)"' ..:F-" ~ J .. C. .. .JJ~ 

. Ua~l o1\ ~ ~··<• ... JI ul_jlhll )fo 

~~ ~l.l:,U.JS ~ 4hi .. ~.JIJ ~Ul::JI ~JlL.ll(l0-5 x) ~l)lhll )_;S:i : ( 1 ) JJ~ 

~~~J r~ ~LA.ll u"tq." "'4 ~l£A A: Aspergillus amstelodami 

~I ~l£.JI ~~ UV A J~_,.; 8-MOP <.J=li.J~ 

.b...wjl.All 

I 
~IJ_;S..JI 

I 
~l£.JI 

R3 I R2 I Rl 
c 

0.11 0.14 0.05 0 
0.100 

b 
2.63 2.72 2.51 UVA+ 8-MOP 

2.620 

u..,t.:.·,,.J\+ UVA + 8-MOP 

(J.a/F) _;WI 

a 
6.00 6.33 5.00 2.5 +UVA+ 8-MOP 

5.776 
a 

5.91 7.00 5.74 5 +UVA+ 8-MOP 
6.216 

a 
6.56 8.53 5.55 7.5 +UVA+ 8-MOP 

6.880 
a 

6.32 7.03 5.97 10 +UVA+ 8-MOP 
6.440 
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I 

~ ~I~.,S ~ ~~ ... i··~4-l1J ~\.:i.llll ~Jli..JI (10-5 x) ~I)U=J\ )_;S:i : (2 ) JJ~ 

~~IJ ~.,._!Jl ~~I '-"'';, i· ·~4ll:a ~l£.4 ~Aspergillus amstelodami 

~I ~LLJI ~~ UVA J~~ 8-MOP ~~~ 

~jlAJI 

I 
~~J~I 

I 
4.Lat....JI 

R3 I R2 I R1 I 

e 
0.04 0.02 0.07 0 

0.043 
b 

1.89 1.90 1.84 UVA+ 8-MOP 
1.876 

<Y'I.;,-.... .,11+ UVA + 8-MOP 

(~/F) J_p.S.ll 

a 
3.50 5.30 2.78 0.5 +UVA + 8-MOP 

3.860 
be 

1.96 1.51 0.58 1 +UVA+ 8-MOP 
1.350 

be 
1.87 1.83 0.54 1.5 +UVA+ 8-MOP 

1.413 
be 

1.86 1.39 0.53 2 +UVA+ 8-MOP 
1.260 

..l~l ~..l .Jt.,u.:..l ~ %I t.JykA t..S ~ ..l..ic. 4~ Ut:.:i ':1 ~L.:U.JI u _p. ';/I wl~ wl.h.... _,:WI -

• ..l_,.l.:>..ll 

~ ~~J~ ~~~~I ~WI~ r-Jill c}l..JI ucHi· u.a.liE~ ~IJJ 

~_,ll ~I ~P.J UV A W"il J~~ A. amstelodami pi ~I~.JS 

J~l _JAl;.J ~~A. amstelodami _;h9JI wl~fi ~_jlj ~.):JI o~ ~ 

~~J ( ~.J'll J::&I_;Jl.J) r_;J] ~WI ual.;.·, ... JI ~ l,?.JWI ~~ ~.J ~ l,?_;hSJI 

~L:WI ~.J , _;'+JI ual.;.·,,.,JI ~ ~'11 w~l 1..5~ ~ ~LS..II ~)I _)~ wy..a 

~u ,_, · .<. ~ u1. ·. 1 ~ wWS. · .<-.-. t..w ~ ·'JII l.......aiil .L~'I J ·.!.I\ · J}J '-6-' u_,.....; , "-&-' .J _ .J . Y. u_,........ . .J • .J-l r .J l,? ~ ...)"'-" .J-4-l 

. UV A .) y,. Y. t»JI.Jy..a ~ ~ 1..5 _»ib::JI ~ ~ .JI ~ Y,.. ~ - ~ .. .. 

~~I wl~fi ~I.Jj ,·,;.,,;,·,~I ~k.JI ul b)lj (3) J.J~I LJ..a.J 

J.a I~ 10 ' 7.5 ' 5 ' 2.5 J::&lyll.J r;JJ ~WI ual.:,-,.,.,\1 ~ (,?}.=....11 ~I ~.J 

t»JI.J.J----'-'1 c.r& ~~ 4=J,.a~ 1..5..;::. .J wl ~fill ~..;::. ~ r'-:11 ~) o.l.J .J ~I ~ .J u-a 
~§i.JI wi_)L.hll )~ w~~ tu'l\ ~k.JI o~ ~I~ UVA W'li.J 

.)_,_::.;Y. 8-MOP .JLWI ~ A~,..,-.. ,..,JI wl_)\.h\1 )fo ~~ LJ..a fo. J;l A~ • ..,-.... JI 
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========~~ _________ .. _··-~-~-~ ___ J_tu_~·~ ___ rJm_· __ ~_'_·4_';_;_ ... _._~_·u~·]F======== 
~LJI ual.:..~ •. ""\1 ul ':ii ~I ~ 0-a ~.)~_;~I ~l..h...a_i.WI ~~~ ul LaS UV A 

•. .< ~ r,~L · ·I uv A ~ 8-MOP t:i..1l .. ~L~.tl ~tll . ...! l..bJ1u w.h.l ~ _-:II ~.)J ~.J (.) J -»~ .) (.j~ ...»J !..,?- ~· f'~ 

. ~I ~~I lj ~ ~ r-JJl ~WI uoi.:..~,"JI 

L..a_,\.iJI ~I.)L..hll )~ ~_jlA ul ~~~~~~I ~1..»1 ~ 0-aJ 

lS~~I ~Lt..JI ~ t)C 4_,k.4 ~I ~ uv A~_,::..~ 8-MOP .UCI..a...Jl A\ ... ~.".JI 

~ .. ~ ~.II "I .~"\1 I 'I I' t" I '-·'- ~~ ·~ ~ ~~ ~ 'I ~ •l~t~tl'-·~ I . L.IJ.o • a I (.,?" ~.) J 1..-..LAAUtA..I LJ \A:> 0 ~ ~ ~ _J9-l J.! J .d I'"> 1, !I 4J J ~Ul.l.lJ ~ ~.A.;~ 

(3) J_,~l ~~I ~till\ 0-aJ. ~ ~ 4_,k.4 ~ ~ r-JJl ~WI uoi.;.·,.,JI 

~WI~ u~_,:ill ~WI lA~_, f'jJI ~ r,~..?._,JI ~~I W;~pl ~~y ul J_,ill ~ 

~~.JA ~m uc ~-' _;bill wl¥fi ~ ~\:j lS..» ~_; SAMC , AM , SAC ~ 

_"'l t:.tl . _j ~.h..J .bl.U ~I I~ ·I LJc DNAJI ~ · ···'I - 'I ~ · .bl.U I Wili ~- ~ • . .) (.) ~~ ~ _;_,....... • ../?" . .) 

-o~, UVA J_,::..~ ~~I Jc,\.iJll ~_,~I~~_;_,~ r,_,h.:.. ~-' ~ ~~_,~_, 

~ ~SAC ~~WI ~ u~_,:ill ~WI ~~~ ~pi ~~y ~ d.9 ~m ~ 

.[1] -o_).b..JI ¥~1 J,.al_y..ll ~DNA- adducts DNAJI ut.gl.....QI ~fo <:f. 

8-MOP ~~.;~~~~~I ~WI~ rJill c)~\ u..,l;;.Y.All _;/ji:J ~\JJ 

~_,31 _,..ull ~..AaJ UV A W'il J.F.-..)} A. amstelodami )=.ill ~I~JS <) 

_; Jak•ll b~ I~LJ f'~ J_p.S.ll uol.;.·,.,,"\1 u.k .1.1J ~_p..:JI ~~~ W:~..»l 

uat.:.· .... "ll ~~~1 lS~I ~j u-a y,SI UV A j..?.~ u_JI_;Y-'1 ~~I ~ ,~ • .,.-.... JI . -
.~WI 

8- Ltal..a...Jl A~ • .,.-•. " Jl ~_,Lio..ll wi.)LbJI )fo ~_,:lA ul (4) J_,~l u-a b)IJ 

~Lt..JI LAI . ~Lilli wi.)Lbll )fo ~_iu. 0-a fo. y,SI ulS UV A J_.?.~ MOP 

.l.......S J,.a IF 2 ' 1.5 ' 1 ' 0.5 _HSI_;Jl_, r-JJl J_p.SJI ual.:.···"All ,·.u_",;.,·, ~~~_;~I 

l>--" ( ' ;,, a ··ll ~.JY'-" _,1 ) JSI A· • .,.-, ... JI ~_,Lio..ll wl_)l.hll )fo w~_jl.A wbcl 

J)L.:.. L>-aJ. UV A j..?.~ 8-MOP _;t:WI ~ A>,. ... • .... JI ~_,Lio..ll wi.)Lbll )fo ~_;u. 

j..?.~ 8-MOP ~~~ ul 0:Jl (4) J_,.l:,JI ~ ~~ ~I ~ ~~~~ ~~ ~1..»1 

~ w3 _,ij ~_, A• ... ~ •..• J\ _, ~utll lSft ~I ~Lt..JI ~ uc 4_,k.4 ~I ~ UV A 

~~ ~ ~ 4--Jl_g f' ]Jl J _p.S.ll (j ak -," Jl <:.ill I;,', ~I cU ~I ~Lt..JI LAI ~ 

ual.:.·,"JI ul ~ I~ L>-aJ ~I 0-a ~~ JSI ~lS ~\.ihll .UCLt..JI ul LaS ~ ~ 

i_J\ k.ti:JI ·1~1 UVA J 8-MOP ~ 4..J --~L~II ~WI~~ _':II , __ (\\ (.j •. (.) -»~ .) -~ . . . f'~ r..r~ 
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==========~~----~-·_~._~_. _~_Ju_~ _~_·,_~_J_~-·-~--~--~-~-·~-~----~JF======== 
J~l (..) 0 ).;. .. , ... All u'J ~_, ~~ ui.S J~l u.,I.:. .... ,.Jl ~.)'i\ ...>foi.;JI ~AI 

~ (~ lfi7 cJ ul_,) ~ b~ l~tJ ~~ ~ ~_,.).l.JI ~.J"il ...>foi..>J~_, ~Jill 

.J Ja,·,n .)I.;., J\ ~UI ~ ~_, UV A .) _p,. y, L»li.J~ ~~I _j.h.JI ~WI 

.. • • .., • I ... ,1 . _( . I 1 - •. - .. LJI .. . N ! • _>,II I -- "I I· .. Jl 
O.,).L.! (r-C ~I........J ~ (..)~ l .. .o.u ~.J W,. o.)c. ~ lJ-A f'.J-'""" 1.,?~ (..)0., '"'" 

~ DPDS_, DPS, DADS, DAS ~ J~l <) ~1~1 ~~~ ~fil wl:S.)-'1 

wWS ·I 'I wl...al .lll ... -"·H:. 1\ . .J DN AJI ~ · · · .11 - · 11 ~ · _b\.ij I · • _)A u l...s" . _) ~ _, r---...-. ....,-- • ..?.-: U:i-' _)_,..... • ...?.- . _) ~ 

•L..J ..hill:JI . _(. ~ I [27] ~t....w DNAJL -~'- -11 LWI _b\.ij I .... ~ .. ()\ _.,,, 
~ .. u~ J .. . ~ U"' . .J ~ .. • ...)'!= ~ ~ 

A........b~l .>----#- c~'il w~l ~ _,1 DNAJI c~l_, Uc.I....A:J ~ ~j 't>.)yj uc 
\"- -' ~ . ·- 'I w~ "~\ ..bL;u ·~ N! · NER · -~'L ~'il lJ:aj wi~L ~ • .J.J~ .. Y ~ ~ lJ-A ~ • C f' ·-' 

c~'il w~l ~ ~~_, [25] ~j6.'il wlJ\......:::a':fl ~ 4.lljl ~ ~ '-:?~1_, c~'il 

~ J~l ~ u~J:ill ~WI ~~I W:fil wl:S.)-'1 ulJ ~j ~ o~ [28] ~_,li.JI 

~";~_,phase II w~yl ..b~ ~ ~ ~_, ~_,J.J:!~ 4JW DADS _, DAS 

Glutathion r.t.>-JI ~~_, [29] ¥411 ~1..§_,11 w~yl ~ ~ ".JJ~ '-:?~\ GST 

~~ _fij~ JS uc ~. [13] Antioxidant o~ j~ ~yl ~J peroxidase 

~fil wL-;& y ~~ ~\.....::a\ 4.1Wll ¥1 J.lll ~~ yJI u-o ~ j.)c. ~ '-:? _iJ.:::...; r-~~ ulJ 

·I L..w.a;/1 · ~'i\ 'j~\, w~tuill, wl..u ··';I, w~ ··'I~~ -··-- 11 u -' .. . ~ .J u .. .. .Y .. .J.../f' ,.y-="-J 

j ~ w; DNAJI ~ I ..• I I ... J;thll ~ · ~.ll\ ~~~ · jk.JI w~twll _)j . ...) ~ r...s-- • .)J~ • - • u _, .. .. 

~~ ~~ ~ ~_r.JI w_,..JIJ y_,k..JI DNA Jl c~l_, DNAJI s:-~ <) f+A 

.[14] 
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==========~~ ________ .. _··-~-~-~ ___ J_~_~·_w_l_r_~ __ ~_,_ . ..,_,,_·;_ .. ~_4_~_~~b~-J~======== 
Aspergillus amstelodami .,;.-bill ~l..y.j.,S ~ .H,;.,LJI,J ~li.l:JI ~,JliAll (10"5 x) ~1.)~1 .Jfo :(3) J.J~ 

~_,11 .,.ull ~,.P. UVA J~.J:~8-MOP ~~~ ~~I.J f~ ~LJI u..,t;; ... J4 ~LL.t ~ 

I I 

•' 
~IJ.;i.JI 

I I 
k.u,:WI .4.l...l£.All 11 I o 

R3 I R2 I Rl 
b 

0.11 0.02 0.08 0 
0.070 

a 
0.66 0.91 1.12 UVA+ 8-MOP 

0.896 

+ UVA + 8-MOP 

(J../~) ual:.'i ..... ll 

b 
0.25 0.45 0.70 2.5 +UVA+ 8-MOP 

0.466 
b 

0.16 0.28 0.75 5 +UVA+ 8-MOP 
0.396 

b 
0.20 0.20 0.60 7.5 +UVA+ 8-MOP 

0.333 
b 

0.23 0.28 0.68 10 +UVA+ 8-MOP 
0.396 

.l.J~I .l.w....ll .fo.l .JL,:i:..l ~ %5 -..j_JkA 1.3~ .llc. y~ ~ '1 ~L:.:.:i.JI u..?'ll w\j ..::...l..h...jWI

Aspergillus amste/odami .,;.-bill ~~~.,S ~ 4~,'i~~·JIJ 4W:i.ll ~Jli.JI (10-5x) ~1)~1 Jfo: (4) JJ~ 

~.jll ~~ ~P, UVA J-?..Jo~ 8-MOP ~~.J.,.... ~~IJ ~jill~~~ u"'1;i .. ~.J4 ~LL.t ~ 

~jWI ~I.J.;i.JI .4.l...l£.All 
R3 R2 Rl 

c 
0.02 0.11 0.08 0 

0.070 
a 

0.91 0.66 1.12 UVA+ 8-MOP 
0.896 

+ UVA + 8-MOP 

(J../~) J~l ual::;;.,,JI 

b 
0.60 0.36 0.67 0.5 +UVA+ 8-MOP 

0.543 
b 

0.36 0.36 0.62 1 +UVA+ 8-MOP 
0.446 

b 
0.35 0.36 0.65 1.5 +UVA + 8-MOP 

0.453 
b 

0.38 0.35 0.45 2 +UVA+ 8-MOP 
0.393 
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