AL
NS

oNF

g godwyl allelldlngl) olel ol
diulg sl g8 qalelljlacy) diallel dirall

oS5l (wnedlate (p aulae .

By o 30 o alal) Sl DI allall Rl (pe yotac i Al
2VEYE S ps (Guma )Y 19 COLTY sualy)

Pl acls

Sleme¥l Alme (o puzll suall Taa 5y
Bouaiall cile gingall (po Ao gases didg alall
groge Leie i alall Slamel Bala o)
ole 0,85y clmiall 3,5 goungagicadd]
Blpally Ja sl G Boall goingag ccdall
gro9ay i Hgall Sglilly muliadll poingag
Aggaall Ly Lglall 7308 3 101 2y

ol Aols aggls sluel Gle GBhushall @) 8558l 3 )ds
éie Gmsagell olnally olaall aplis 2yol5 oy (Judiwall <laley
el ot Juell G dly alall Jelanll dusya oy ciligagally
Al aslall (pa Jgil
e Ama g0 Almally £ 1530 suie by s sllae JSo i 5
o aendl Juolsgs malad 3 Loy @lladl o Cpualunall ciliyy oL
g alily o B 1 Liangy o) yuotall el alll s Lils Linles
GBeagall

220 w0

dradlell duall ololl oV
diulg il g8 galelljlacyl
alnoll pjellaic (W allauc .a

il u&}le
e 8l jjellaie (W allo .a

(ol Litiual
uglnll 1000 (W algallase .2

dlaall gliiio

aebul paj.a i

p Ul pgal gl (W agew . |
JWlede 20002

WL joc dobls A

Krdipao
Al g

pul dia
2391 pualpl 1000 .2
alanJl huenll ae .

ol pghll 1000 pJj .2
JUdo)l 2000 A |

SIS 2y

SAlnadf (po slae] oy (g9t | I8 Y Aed

Il Ve = e agan Il 0 sgend! @
bl

by VO LMyl Joull &gy sl Jos @
ilingall (6390 Jluy 10 = 31,330 (S3gau
£ = a1a0 ¥gs Yo e Lo Loty 1S5 el
ceilisigall ¥

U PN (I TS (Brf- I V- TPUN

@@ ol 5lmill Lo clidl s alall Slra ¥l dlos @by 2,80 gy Lagdll go.0
.(sa7510000000155055000109)

Garb oo Lallusl of 0+ ATIYON N YA @3y (uSLll e glasll Juog (e Bagum a3
B pall el 2yl Gl (s gl o MAG@EAJAZ.OLG 2 g Y g ol
La,Sall 3 OVYT i o cially OAN o aladl Slame S Aatlall 3gll cBusgac|
RALYI

Jlsamd) @3 9,8V syl gyl Olgdall M @l s Al @lilgd) Zes
ez O oS Lall aalsyly sty @3,

YYVINITO 1@d) cailll e aladl Hlome M drallall dgl) aSay JLai¥l 5 yalall o




Ayl Jgguuo
dainll aeww
<0-EOTVVOr¥ :(lga

<dal Gl Elowal! § )58y s
@ledqw

: .. ok ‘ ‘w‘ a
ouJMI ajjla

.00I9er WA :(llga a4 )

haritha@eajaz.com

Rl ) awb oNwlpall &
skarim@kau.edu.sa

dyageudl dy el 4 Lo.oll 6o y4 o)l 440
1900 gayyul ol oVET :s. 0
Q1T 0 LIPET - ggarls - — m./ :
WWW.eajaz.org ¢ il e diuall gégo Aagall t"ij EM& AS)-““ ol J

mag@eajaz.org

&gl eVag
&jgll awagoudll a8 pdl

&l cieln
(plell jla) adlanl) diyaoll Ao

elaVlg aranill
KM psalpl
€ e | 3l (oo OTpaN Sodoy J& @
Slaw! T Bistlg Jam ol i Gapal
Q‘)Lﬁ}“ QLL_M \ Coest AJL_U Vo Adgadd!
@Yy Ve el s ) Gapedl sy Ve Y8 s Aol 7yl Ggall 2 alall Jlona™) @
Wilgd 0 pan (JLy Vo (pad Ly Olos
Ly ydf Jleds 3pdd 00 Liygaw lins \ O, EN 37}3‘&%‘@%%6’3‘&3‘&@‘ dog>> o
¥ Jalay Le Lujgly 1S mel (593 ) Jolay Le)
O A et e J—dludliclale o

.)3'3:




-\ wnliioyl L

OlS g9 ygantl coldty youmall cuiial La.g,ﬁiu\_a-_c 2505 Y gl il Ll (Q_')S.”U‘J,AJ‘
Md.mm_u,yug\;m gLl dlaa

tasllad gl 29 dayyiy iy dily B jmas QLS @laall Ol 12 ola el
sl gal alll O3 2 o138 s Le il o3lamels ;31 s Lali) o pall Cgld al canian (3B Gl
Jsaally 719,315 Gugalll e @l iy 41 OIS (21 illas ] sl ie

Calaall e Ml @ )SIN O a1 S35 ais Gl 1319 dualle adlw¥l Wla) SIS Ly
s 3lasdl ag el G @ladl yume ela i oled¥ gl Gle uadi ¥ 3l
by GElanll pa® (ra 4 359 Ler Johall |yomae @ SI OFEI oy 38 lID ey
SLa] (e did slx Loy SIS | jman OIS 2 Lia (pag o Rilinall pslall ci¥lnay Joas 1
gl gemall B Gulith Ly sl Jazm OIS Gl Las¥) 3 plady Joas 35Las g

lgial (il U8y ¢ Cpualaaadl yud (pn pucaal) 124 clale (pa auadl oST 0z 128 Jal fyag
rmnall dag % 568 o291 i gasadl B 0 (e I ke S @S Gl oo aldl ¢y )
ol g pe 039S0 O San ¥ 8 smaall Aeiiiy Gmaall il g i3 5orandl oslis L

IS @l @bl Al oy Aol ga Ll ALY ) alll g ga @0 SO o) a1
il Mg il ) olas g S 1208 0 Lag ey Wy el ia e g el I
IS o3lamels ik oily il JS 4S5 o (S Lag ¢ peme JS cansliy Lo 4 sl 133 (3218 JJJSJ J‘aJ.

eV ALy 3L Y dud 20 (o Laga (pn Ol Lid (ag 1 Aaidall I oy O by 0 e I
Oaaiiall e Lty Bilell alall Hslaill o ol wlis ol J 12 piedld Lg3ligiSa 31 50! .CLOJ.&J U_D

Jal 5t AT,a0 Aol o 13 Baoaiall galadl Slre ¥l ¥ lme b (ualiaadl elale (e
g el LSV 5 A 3Y) yue Al ot Loyl yly ds yall ZaLILy 2 prallg A Lemd |) | ”
w‘ EREER EmER
Lol yly aglatly Joas iyl e dis Las oyl = Lalall (o (oS0 0 SN T 5301 gy 30
7l o La¥lrs (3 e aglall oa O tells Gle @ ,SI AN e o G2 4152 Y5
ol altl QIS Y1 ga Le @ ,SI1 oy ally sl 5 yaal 4,00 Lo 5 iy il doliss
3 pdadll s Aadil 03,45 L e @aSI O o Le sl 0 952 Mo ¢33y il gl
sy
c‘aﬁ:'ui p Mo clid ﬁBJ.,\.‘g-.'mBJJBB}.T_LA ‘q:«.la.d‘ 44\:59.’\.«3544\:«-_‘.“ 4.U‘J.':~..\.ZJ
& 3zl 1208 (35S0 ¢ @ga sl (yn Byl 3 B (S0 @ g s9aall pe e Gulill Lgd
el 1 (el yll g aglally Lgoelaad I3 cyo 350 all Jloma B SIS |gaces alall Slme ¥
ralal 3Lae ¥ o s )l gl s @giles (pull (ygns sl e Lalall GUIS g digonyg Slone Y]

elaall alll QLS ) el Loy LSl Lainga |y o0f (ppamelall Goimtyg 5 Lel¥l somay P
. B Lt o et <tiatt ol allase il
Ae Lugearma Sl e 63 JS die JSa3 0 ¥ —ye 301 (ye 52 e Ayl e g 50 Lo e Jacl) &rollall diyall plsl I
o O elaaall iy @21 301 ke 3 aSlin g o)l paly 43538 uiag 0sSII G O alulg Ul 08 wolell

go.ﬁj\;cb)\ﬂi ‘_).AQ\:'S” ol dile Joidd La 8 yay Qb diges B L EL‘-“:':'QB ‘43\:"\’
Jal @gies — Cpralunll jud Cayal le g o5 yuldy ey dilom s alll & 50 (e Crund (a5
58 @3kl 503 0l Tl S5k 5 0sSI 18 IS (g Alen¥! Adiatly — 3Lty 1511

AIEWE Uil g0y (E1) 2220 aolell jlacyl E-



rveokoy () iR FN

(orm’ 16 [616] 0bg=T) eS'WO Bl0A0YMMM |6 |IRFEn 3T 004 Y172 008

Q|8 cferim s rozné™ )
b 60 6570 o) (o 6)011) fenpy 6 pTorD e 66 orw) 0P o) [rrow R ISy SiT|eriey <o) o) cro)m ooTyfe
(i) ST fine S (e G S (e 5 S (e w8 [ @[S [0 R [ Gor S freie) o0 fihfey

1 V1OAOL B



A Gole o e

uI}_oJIu_nJu_a
¢LLLu1JIJIJ_qu.c

wuAdii Y adl (sl Uil Lad)
Luog Lo lajanlg .o@il V udl o)l Lwlg
da Luddl 6,2l (e clolell all
£g5g0l 132 gl ()l (U 1al g8l
a1 S addl Jl duolel 484U
ettsl
Ll aglaiaie yuoaiaoll

la9Jjgig ANiLo)l (Lol 6alo ude Aoie) pouill (ig)

520 (o 30l S g 2 s 00 3305 35 11 Ll 539 LLati Gy rim Ly Jumg
Balid Y1 ol Ll Geal! AdET e coddly Aalo¥) sfyg aaT S obw
T ¥ ST &M B Coldl pgudge J9LT OTHEN O commally <A1 99 Auwdl ol gay
A1 St gall (I T ABN g sl ot RS OMELET Crgiim (I} yulS
Lolad Galtay 1089 (yuud! (o ALET g AS ya8t Jale 11 s AR g (gt id) Byt IS

it 3l gl (3 At 33 Eokm | (58 ¢ Lalalt A2ES Lo

o)l Ll jgalkd wd ouuall olel dl Ll (18)

AIEWE Uil gu) (EW) 1120l uolell jlacyl E-



Melanin

Hair

Epidermis

Dermis

Subcutaneous
tissue (fat)

el B I B (yo et Gl A1 Al iy Apan ! T
Bagoall puS By Byed (5SB (AGL Jeally Tug of S

dazest b yla
5aLe 5,0 all Bglell Lot dolis st e yaitdl () atay
g US1s ol S35T Salll OIS lpud cysll Rl ySleall
e el Ll Lga3es A ylog Amiiall (i Msall 308 )

H202 Guar 95l oS 9 pmiy 3510

By alnll Gle 535 sLell (e 3T Calas Sl 35l a9
Lo 3gammy) 35l pomll (o pa3 1] By Jatdy Silew 540 Sy
22 leo Jal cp 7T 58 5% Ll 12m auivionss - (Rugfie 3250
tima) folgeall 35368 Linl iy (ilo sglaSy aiil
ALLEN 3aladl oia L (Jlaid¥ Asga ol ope CuzmnS U
o Il Cyead @t pe Lo 38 55 a1 5 Jlaa¥l g 5 Leai S
ol i 596l N (6355 B8l el

i) s (92483 ¢ Lolal) 3 50 J ¥

Federation of the 3, ,s¥l ASEB dlea 45,43 cums ?
z= American Societies for Experimental Biology
daolont il Bygumell 2L adll ugan (po ;S0 Sila Howdg sl
Baslx (e Oginly 4 Wila G ol O ¢ pulisn puilagy
i) s AT e 3 e J5Y a1 5 Lillay yy o 355830 5
Oe 9!l Sy il OS5 o2Vl sl ) g3
Con ol Blay Aadh ail dniie 3ok daisgy By pasll
audl e caeliamiy 31333 salall ois ol cmdl Gayp s
Lgro Il 635 ISy dasx 32188 pal 39 el (B L)
33La (19S5 e 1l 0394 (6350 Le 99 - pumuSTg sla 1] Loligs
028 () 0,83 ey Lasg Airall LU Lgzmids Lall ¢y Ml
el cyuadl g el (3l gl una JSES 3aLad!

Al Aadall asaig cnlide &5 (pe 3 paidl alln 55 LS
Gl Gl oy (GiMaall) Liglall slgall (5o A5l
G g 3oy Bale uidadl (e Glegd dagag - Ledgd 5 padd]
Lot Aulaall o2a Tusy - Lgigh 3 paidl 2315 Lagi o el Apadd
IS (g sl i dan yeadg eeal Glas B (puiadl (9S0
LMW flun¥l delimy il (oMl LS LY
i

3L 3s oged 313350 cilige gl (pe dpaall LSl il gy
S g e bl gud ad 1 3uadl (e (yea€ g il g0y 51580
Lol i ngsall 03 yas 6301 = (g e i o JLa Lay
- el gl (e

g g Il I e lgien gl g yadidl g Al yated
Sl dolattl ayg @ A+ g yadl g3 Jobo lad o Ll e



2 daaas HlaGay (558 (e 95l S 95 Sl O 15
oo 3alall oia 15 @& LYl yad Lging @ussll el S
o2 ] 3:LS a5 - panll B Ol i g sl3Y)
Gl Gayd mingl a3 umasly cle I BaLall ol Jig
OGYBIS) @331 585 3 sl padh g WS s O
ey ot Bddae (e Joteaall @3V 5oy LRI 3l
O g0l

Ly e 5l (e Aldl @l o (e H202 350 o)
Ll Jam B 5 IS8 Glindg s ey »31 @]
el aads g 0Meall Bale 0SS e B3ale Rl
g yll 4S5 1yusly al Lol i o397 ye im0 aigd
Ut g 3hal yuiamtins ] Juogill sutimmy cmall G252 0o S0
Ll 5350 (gilly 13l o il LSS ooy (gl
G8) e s Fshaue ud (5ihealls Gled) inya g 3]
8 pdedly (uall g1 (e IS Jgena STy ¢ pa ]

o 22551 Aselall AdGod! sainleg

uLA.Lﬂ—L” m ﬁ.ua:d‘ ;LL" e (.73 6""‘ sl ola L)‘
us.b )—i.u.l.” u)\_ua.’ uﬂ Lm.v‘ C_c.uj ‘Lv)\ﬂ‘ &‘) 4.1_9.1:;”
emll ey G paall aUd ps Lima 3 o035 A48 Lgzuas
@ Aaslgy i3y uzeasTy ele N 3aladl ol WS e
Oy pa pe ﬁ:'}fz'! las Z15] (pe @asedl Gy e catalyse
O J95usll tyrosinase ﬁ.}ﬂ @=L H202 3501 olo 12y
3tk el Ty (0ndaall)

S5 ,AUAN 00d iyl e (3T paN Srdnd &

@ Gl 3 pallall ola el Jolis caS Jalidd sl by 0¥y
ey B9 (Yo ‘\/Y/YY)@LLJs‘:L'\J_aY\ Lo s! ol 228
el J-“j‘uﬂdf“—‘bsuﬂw‘&‘“u—‘»-’Pﬁu“J’“”
«‘utjﬂnj‘o)m}nuﬁﬁlg‘nM;uwl (g3 el
Mlﬁat,wybwt}_gxuwmuwému}um
sdagbaall 3,9

ool ot Jlaid) glae (e Ilag 5L 3 jall Gy sy =

A wle (Lo

Ol Bale Juuys 89 melanocyte dusl diabs 590
3ale 5,a5 Sally Aiglall Lt dolis @Soty e LML) 1
A8 e 3285 LT (o paddl (9Shg  paidl 9l B i Shsall
O Cpa gl U5 Gl @ B by gl e
e Ll yailly Lbadl Baadly gl B 3S 59 0pac (3
d G0 05y @l edd) B selad el blis Bl
saall flay U gzl Ml 2l SOl Asadally 5 0y
Lo 3 yad (yaodhe Busainll sla) Lud¥l o il JleaY!
2Le g OLaas ¥l aBdg .l 1 59 y8 B 10, v e = e e
szl gl I3 cye Lo BiLally 8+ inagas iy Luage 3 pns

pLoll (1ag (W ko) (1,8

.011lg CIJT g L_J.g.ﬁ.dlg

AB g0 (1955 codid | S v an

b lil) gty 438 Cyually il Lilln (sl pqls iny ¥
el 31w ¥ o) LS Biame (g o Bom i U1 ay of L)
Saall el spals B wen 31 L 33159l Bpeudil] Jolsally
e (0585 ,Saall Gl ¥ ny o 1 35LEY s LS
35l U193 ans 6y 5 e Lglalias Aiglell LMl sglas 13 3|
A5l OIS 130 Lel . galall daing I il 0ysd 35a0 Mty
Aglall LSll s Gl (ouislensiisl 5oS31) Y1 L3RI e
5 padll yaiudig dagaas (5sSS AISE jaddl (el Bale] ds yb o
el z3le

e 55 O (S uaitl Jalall o cslaal sl ¢yo paall S35
5ale (S5 Julasd ] (6350 Of Ses waradl gl il
oMelally alall o Lol 3ol (olamil co idhsel
.Aﬂjo).wauuuﬂbl_gwj‘ YLQIQ‘LQ‘)JUJLJLJLMJ)U‘ Liguze]|
(ogely pad ols

ot 39418 (e (iam 9 3bugh ) e g oy B3Le TS

§35 reall A e (amgydugll Sy o 33le (95 BaLy)
Gl 5,58 Lringa ;S0 Hguidg pdl 7 pdng doaddl Hogls I

AIEWE Uil gu) (EW) 1120l uolell jlacyl



H202 & ol o o) e A ghenall 35Ladl (Lo 4a 558
Ol 2@ pe 3aladl 02 58 55 uy a9 Jlana W AL B 30Ls a9
Lol 2 5 auas il edle b dugas I (635 Len By
@l Gy gl Sy 3ale) JSE (e i Medl piad
3483 53 deitly ¢ ($lus¥l Ao Lo (ye A gheuall oy 3331
o1 633 Ao el g 1) Buai 5500 aa o Luale
qelel altly c Jaally of 55 L g9 onied]

ALab (ya day 3 oo sLaladl LeasiS| 3,8 2a3e lia -
oo plaall Coamy (G201 a1l O (9S50 « ol (g allaall
il 8 Lo (ye Aghanall LRI o e 50 Guadl 4
O Bl 4l b dayy O3ty Al yogls B g yum NIl
SASI JEA1G he QBAH (h5) addl casdig pliaall cyag
Ega (s oy 3 u-‘-” Aalall byl e 3an 1y ((Gid
elaall Aibing Coulill

ol Ao unail] Jaladl 530 I A1y 36758 55La) wilia —Y
525 Laliall agy Sramin @ulie el (e Iy G ¢ el
sl Jois ﬁ,m_usdbﬂuﬁaﬁsz@an RUNIIRY!
rdajall) "éb-w u‘-‘-b—“ Jw s (“-‘)"5 u‘ it GIKBP
2 yaad gLl Lol ol 3l 2l eyl by (1
2545 g (o8 i Loge Tuwaiill Jalgall o caglil) S pud
O Al M Bt bl Hlaso¥lg gl (6350 oo ]
Lee LIl Jae allaig ciles iV Jae alla o abl syl

sl ey Al 635

s G Gsledl el gt dulee ) 34T,5 55La) wilia -
U‘ ._Lu.\.m:d‘ L'M:.uﬁe_a.ua.':ﬁal_uj‘ju.a.u.ﬂ ﬁ—*—“—‘t‘ué-‘-"

. - =

quﬁﬁs.a.\:.k_;m alitd 1 Il Jods A Alnds calS
ﬁlwghaaoﬁwuﬁu)»;;;maduuﬂd»
Luelall Aaamtly (08 zag,l1) aé),.u_n ﬁJJ..J\ ,_aj Lag
J51s Lguml aleadl Canis Sl (6350 paall 2 ol Joi5
Js=dly paddl gy Adall slgall 5100 Jas by LT
Lipall 2151 e 3503w @ LRI Y (paw¥I oslil )
oy il I 635 Linas llia gl il paslid 23001
3:LiSa 3Ll 5593 N i G alall Sl ¥l Ll (e Y
Lo 189 « peadl A pa s b AL o) (6 il @l

T N )

LngJLA.A.AClJ)SJbJ.LMULuJUlCUJLJjA_bLUij A_u.u.“c_c.uj
s o5 Laa S5 Skl u-“’ Qi (a5 uJ‘ &5 JBp

c_\‘_)mo..\.c&t.d‘a..\.buﬁj (i ‘Q.").A) "é\.ﬁ.ﬂ.ﬁu&-‘)\-bl.ﬁ..\.‘

e Waid> o0g8 Gyl aud e allaall Caeiy Gl IV -
allaatl L3 o cluloudl sS535 (Ha5) 2alSy a0 Leie
O Jlamall 18 b oogionLll sy cruall pt g 1S 3k
Ol ¥l ol g« pall a0z o Ja praacas allaall 2318
pllall muad cos Osteoporosis allaall 24 Lia (o ros o 4!
liag (@laall (a5) calyas O pall die yue Lo liag (Aigais
Al o e o el 2 e St
s o ot Sl A3y s Ao

sy @liile Giolyy allad le Abhal=oll o) Ogia Ll Jodsg
alil U5yl cl3iy o yadl g Lea¥ Jlaist (pe p3n4
HLES 5 )Se d9gama o 3l pla ol slall Sle Alhal=all
bl le dolamtl 3| g% Les cpael @line lans 4
oread) 2z pn allaall 2US e Andlmally claall ol
ol il pa (olasil gag alladl Aligl HaT o lin
a5 Junly  Lgigg o Llaall 831 e 555 108y paall aii g
el glatl ulgdae.lm Ol pliaadl a_:“m,m u.amdj

- '..—
.

= W .
veags b e e s
ot }'-.‘.H; Av d
NPT TN
Lol o anSt

szUo.a_n SgLéuaeiuijM‘JkS%&ﬁﬁM‘a.&m
3 )guanll gbﬁ“zLB.«ﬂ;b_u."a]@___.}‘ﬂ.d‘ ‘QJ.EJCALJL__U..\SJ.ZJ
e 4] dan g cpmglly Carall dolial Lalae 6,5 el
cujl.a.aﬂ 4.n.u.da ‘aUa.c )Lu.d‘ u.l.cﬁ uLc‘).aJ‘j ij_ﬂ.\ ;ulAﬁ

43\.53 ls.u\.dj ).S‘ 4\4‘ Ja:-)b«_..cs

Jlanal dae g ) AaT,30 35LaY1 o 350 3 el -
Laladl Aadell Lilels gy ccopd) Lgie iy Gul 1 o 38Las



A\ i o

O GT -(£F) A1) €uSais s 5o Allgh oIlaly Iyl 1B dad abll ST oo Al Eloniall 3 ot
) Gt (138350 £ 1019 Al O dand [glS LOAT) 31 G085 1308 (Tlad il e o S g Elomt
Jad @S5 (50193 ST G W - sl pras Gl dm g JaB - g Lewdan 9 mgulion iy @gS LAY IS (Lo

SIS JaBg Elouial |
il (80 (5L MY A g Aiom o g 1 58 L @it Al 2oy phaa?) SO LaZ3¥ 1 (30 Elomial| it g
(393 Tobis ol Lol B (Sloviah S iy ¥ LLISY g @IS S olah (yomd 3,201 Lga gy ALy 240
Lo BT 03 pdas i | Eloniiasg ¢ Lokt g Jaiall (6 giue o1 (23 o Lo oipunad Al Linaln 3llasg o 9
i3 i (yiSouids 3t ik cmaal| (30 31 3,58 IS5 ol 5o il BaucnsS w9 A lan B (195
B ELATY I s W @B1 i) 51 i) (i LA 5. el Aoy A Sy (6 5y b 39
3158 (pe @ 51 (e (ST 9 ¢ 1B Liaga (o119 Elowial Ly (11 3o ¥ | (oamy (1990 (90 BY | OIS UZB . ¥ 10D
WIS 5 plads Aicr JS Like cokaas 43,38 (318 451 A a31 ol 43T Y (clill Auolin g Aasd | Elouial|

*ulagll ac aono VM uaa i
Lylw jjell asc ol dooln *

Blgall Gliasi (e 4 Lol calSlily @uadl 0,50 GIS NS gl
Iyl S35 o pall Hgslall Joall o GlIASy (audill mailly
GL_A.IG‘}” @a.l.lg RReEs | alay @ﬁd‘ alay el aa, ﬁSq}\B
O Ll 5ang uS5y9 (Amuall 35l el 3,3 Gl clalally
dAplas!l Gla¥l aléw e caad dgagall Gl dawdlally
anl oy @) STy dadd 39,30 Lgy jual Adis o Laily
Sulmntl Lo il Js> )5:3 QLAL@.‘:J.MY‘ Y ).__C]Sﬂ d,dj
bM‘@Jwiﬁsm%Sjsmufmﬁsm‘éuj
Gyl Ol @y o SOl me B clmaall (e Wgiiudl
. 3:&‘3):&33.\:&—@'4.” JLa;A —Jl..za.” ‘.'.\Agb&\.ub.ﬂ‘j

NV SUr-PYm - [P P PR WP PR |

Oed 93 ol slmaall Jaby Glgl Ol le arasell (34l
lagg (ol ja¥l e 880 Mels ba Mo OIS daigig Juiel 1510
sgamtl e iSg 13 131y el (ol el e doliy Amanll
MSJL@J‘UA\)A:X‘OA)._CSJ‘QW .\:Jtua:dg_..\j_y‘
el Gayizmss Joedall A oo a8V L3V Aslig
oSl

k) Ale alaadll Bl plal o auall Jie Lia Jil;
G tebuy e alll Gl 4 (e 758 LSl g1y S5
(il Copad slomiall 3538 Slb il iall 35 ¥3) 15
C‘Jud‘ ‘:A O ;‘M‘j ;Lﬁétg‘j ;Lns_z” O 1| BN u;‘ ) ‘Z'j
Colgmtl Jaaly caidle sy (pa sy odspaall clmally
Aaliia celininll Bulovs clomially 215l iaguans Jsds 55!

AIEWE Uil g0y (E1) 2220 aolell jlacyl



Skl .
Gy Jlvie by il ol s 13 4l Lele sli¥ s 135
S5 il clmiall 3,58 Lal tlinglouning Liudd Aanlaall 512l
e 11 4l HLaT La g9 Liguine (809 dag Liwudd ud LI e

o i s Lelall dyle Gal Ay« Sl dile

domizmin B Ol (ol 21909 o puwdi B uge (s

1 oaed! Caddl g e pidf paid! -

o2 dule Sy @l dule alll Lo dlad b alal) Sl

Mtuﬁ)uy\&u@muﬂﬁuw;uwwﬁw
(“-‘-‘”ﬁ“-‘k“mu‘-‘é“m sy Q5 dboﬁﬁwi

(g yll /.. M(Mwlwsuu q_maﬂj:s:y,

oﬁsub A_L'a‘a.” ljj:S:‘z' MmjAbLAw‘D‘j‘)j/w‘j

Js> Aale 3 ygum clomaall cdslin cule guingall Gl Aula (S
Oe aanll 9o Lis samlly WGleally 20915 Gludly g1y
@lazll peazmd IS (o il e 0551y clmiall 3,38 pgunge
GE Julad pe Lemaaiiell Zasdl =¥y Al el
Ommanziall ¢y Ll g 3 Sal il yeas AL s cilaglasl|
e B il el 35S sl o sl Jlnl Sl 2
OIS s 45,59 @ el dile Jguu Il die (g5 JiS oy 3laiy La IS
dals ¢ Qlall le o (e 4 Lol e LW le iy ung
55l atlas um—@wjmwl&a Jea )l Les Le loaa
R TN ,‘md}wu ey Jm mmw@
;.\)__Jajl ooy .. 4.\31\ e LMJ G E e 4_'\3. M\
sl yuiaall galatl U3 gl ol 3eg ...yl wgs



ﬁg@m()d:..d\ﬂﬁ‘ﬁg(yﬂlum)usggw\dlé

e u.‘la-“-.' ias dia )LS?U ‘4%51‘ G D selang 5oyl
2l ra Ea (3T lgandl Jad (e gay e yd die
0 puc’ (g1 (] el lomaiall 33 Ly 1B 10y ALl
¥y Abls i ity Y o cosell A jies clellall 3 [ypaie
Ligag « p IS 3ole 4Bl 1y dilin g 109,800 (0 Uil Lgle oo
O3Y 0 jucnsg dransy 4393 (58T diluzmyy ¢ ol JS 3ole diallyg
L ¥ ledt JI5 1agly cdde o Lo le Lgailas g culaglanl!
Yy el pub (e il Vg ime ub (e il S5 Y L
Wil ol o 02 L eliniy clile paucsi ¥y csliin ¥ Lae Jlus
Ol Lizmet uge Cams g wociydl Lo il e Jlag cnd L
T a8 asadly (a1 el Lime =iy S HLIL o3
Loy Lol 6l cyad Lime s amiy a8 5uatl (53 el Lime
il 2 YL olil Egumll oy o Lgdl (ialay oS Lglaly
i ln o Lo ¥ il

Slallall o deaiy g1 )l oy il clmiall 3,585 Gl
s (G 4ilo o suaially s ulall J1B (il 5aYIS 050m0
unie Gagdall Sgud &g il 5,5 (g1 3HLaYl B
Jazll ooy eadag (o0 ALaaI Y QAN cige udy (aLadll )
cmall slely : okl JUb ¢ dilgyy dilusy 431 al o
CAlsill B ,Sall e Jale Bagall 55l B il e Jeli
BUCIRVIRIL PRSI TS PR PRI JUL JUWA PRe SN
Loadly ally bl 3,36 ¢ adLudl dms 13y,
O3y gl CAAll (a7 s5d Boyall | G SB @
Sl Gige o g Aaliall Jlgaly cugall ,S 3y
ol o e padl ol 3] (e 51 S Qb B ol il 909
NG TEIPNPES D PRV P RY)

! CP( i 3yl Sl e alll Sy 2 Lty
Uﬂd-U‘uLéu-u-“u\S J‘ﬂw)-wudfb-uﬂ S e
e oy ¥ ol ¢ @wmu/wtwwy@%
Jeolgia OIS dila gl I pan s 590 Sle clomin dia pBy ) o
@mj@wlwuw‘m‘\mwtmyﬁmm
L s clls Lode olil in) ASle (ye//dad 1S5 Lis Luanians
@tuc.ls,umu&;_;i@;;&mt@a,m i
Litlee sl s Laasminay //ooldl / @255 SIS L) 4.:!3414_“

lade ¥

A\ i o

Ol ittt Ja5..:

FEU N u'sj SN S qma.n

;A.a.‘\u.gudmﬂa)..s
Mﬂ‘&aﬂ\dy‘)db wa).y).muﬂu.c u.‘.u_-xJ‘

G248 2, & - T2l
U'G"‘L'jﬁ‘ U-G-’d""’"ﬁ dl-‘mw%u-‘-“uﬁbbuﬂ” (d'“"j
L;..\.u..\}\ﬁ Jlﬂ 4.U‘J‘9.u) L" c.«.\ﬁ Jbsu@d‘u—vuﬂ
Lﬁu@b ‘uﬂu‘ 3:5‘:)5-'@)\&‘»“ w‘ J‘—“’g« Lé-@uzm
‘\;Ay;s“_b\;. ‘_,.H Gy ‘wu‘ L,@usg_uw\cu@
u\ﬁ ;L‘a‘a.”):SJYj L‘.LMUS;MMLAU‘LAJ»U
(/\ AN (“‘A’J‘Y\ /Y) ..\»‘4)))‘ ««.«.La_“c_«.wdm.“o).us
2 agedly ccaye + JlBy (YT 0 ﬁﬂj (00Y/¢) L;..\.A).J‘j
MA!» ‘:,3 ‘:,JLAY‘ Jla. (aosy ﬁs) YA/Y) UL‘H}" el
(7Y /Y) dasly (04/Y) gite il don 30 YV /Y dmgmiall
() 5L gl LB (B a)lS) Lo Ll ,atly
.(Y)Fl_ﬂ‘@magﬂ\“’.@)‘&:!»)b.l‘

A=

//_ N

/ .
bt ol e sl el o s (7)) J8s

AIEWE Uil g0y (E1) 2220 aolell jlacyl E-



sl )l 5 Jlas il e il Akl 1 1 () S
e P aseal 24 e Lafintravascular ultrasonography)

e JgrudsSI @S1 55 I 6055 1 @blgi¥l (e Jadll 5905
lad¥l Egamy 1B 3yl Al Ao bl Gl il Hlas

(¥ g ). aal
Lemits 1 el s A plsundl] (e Ggazell @lall (R4S 13y
G ¢ Alall B3 s by 5 Shell clmiall 3,5
a1 B el Aglatll £y Y1 Al Sy Guld @3
(intravascular 3550 Aleg slius alaiunl 3o bl Gl 22!
gl 38 ailagell 3435 Hlges ultrasonography)
3u3lally Aaall oyl yall ol (aleSily s H1,S5 ol dasgls
¥ ok Ll ASHISu hplay 35 Leslad o Bigall
o2 eI oLt el slga ¥l G 130 Ay rundsS”
20dd A coliaadl darall plas)ly Leigdy cdall cly po
O @5 Jg yiad oS gl (320 digll BLall Gyl pill

uaaés‘ @gﬁaw‘ ‘:,.Aj u'SLthn:r :‘;'(54.\_115 PN | gﬂ

AR el

2o A3 gial! elall ywwdlg Acalall Gilast) - o
AW |

S 593 Lgd all o el s ol Bgaioed | Lpalall Esgom ) gl
(Amygdala & Hippocampus) :leay cclminll ddee 2
iy low all dag 53 Bl Gleme 3 L glguning () JS2)
(Ventro-medial prefrontal gleall lawgll aeale¥l 5,
iy doldd ‘:gi Ao (B9, Bale 5y Wl ¢ cortex)
BuleeSy (3200 Ay JolB i LeS 3lalSll plus¥l 4
Adall Almally Gy 3y - Bugd TS @gd oy ol ¢ o] ol
ol o5edl Gl Crny O Ll plaiaal (3SH 5aY!
el wlmiall 3850 0l Gle il ezl Lajaine Sl
Lcne alylus Llo die il ata 41 Y BB suma
cualdl 381 pa (e A all Galelly dawgial) flandly dlate
el el 3Ll el o)) ‘:gi (Telencephalic and diencephalic).
3,509 8oLy5 e (ST 43 309 3 ,0a) flandl dadis Ailec Ao
mall el ca cpuysai¥l 3ale 510Y dads Gaimy Sl
obeall et 58U A Lea (Y JS&) Bun podl B23l (e 6038
a3 pall 4yl Guall (e legd o Las dall Alac le
LTSN e g W Lmy gy By . sl 3,38
flaadl L daiais ) peiaal O Bt calulyull casl LS
03 paieaally 35 ,Sall 3BV o el sotall le Lgali o
Lgwns Ol ez LIl Al e Al el byl sl i ()L Lale
O 3 patanall 3591 iy W clomiall (o al Lglaiyd 3 5all
Liom s Ll flaald 3 yaieuall 3505319 43,38y wlomiall 5l il
38l Gle 55l l Lidsed! clls 3503 I dals| (sl Liad| el
50 Ll Gty sl Gl 0¥y (g 220 WIS AiLasS 515
(vsa). Maggantl due Vg Clall Al e yilis

ALty clomiall 3,58 81 e (oo Analadl Sl sy
oia 55 cuyglal ¢ ool Slemtl e Haliadl 2 yslul
sl Gl 3,38 Hlael ga I 2lys suwdtt) ol el
o G 3 paticaed) (Mental stress) dulaall dogaiall JISa
Fnli g Bygell due g5 Ealondl Ul (Endothelium)d Slis
O sae Lgie @i Billaddl ol [, 0l 5 j2mayg cill 2yl



e e, i
@J_}l?-li L ansall (=) IS5
ol el adans 51 AN H) ol

Jlay 4l Julat el il 35)lae (dogauiall 8l s oLyl
2 OLad¥l sSs Lene 15y maabyy S, 8Y1 @¥se (e
el o Ly dogaiall oiia Jolis ol dule ol dogis Al

(Vo) el
aonl olely clmaall 3,380 55T Lol Basl Bulys cuiiss
dx g1l @dblinal 5 Suall Physical stress iadl slga ¥l ax
bl o S 250 gl 31 all Aliaaly (g yall Gadally
8 panl com il Gle wlmaall 1 pSa bl 5Ll
alSs adlgag dWmina ¥lEa (yo Mghha culel a1 () S HLinad
@ 009 gl 3ael 3 yuglall 3 Liagy el &5 guta e
Ol 1l Gl Coraadl J95:0,55801 (g0 8 ligiane Cond
OSoLaadl ol gt Ll dan ¥ g 3 atl esla 30U vl A )

(8 Usa ) el alaletl G

Alatell A b oyl il o I bl y ! Gae cplal LS
Gorb (e el il (AulSiall) asudlSH gy @S155 Ul
(CT-Computed tomography) audall (g)smell jguaill
Ot o Alalall Elualy 33anll A ye 48T (45
R

218 allal=lly ol pall 3383 Ol 0t Ldly s leladl Jsdas
SLlEW cande agiya Jale 3529 Glo sucluell Jalgall
g5ttt LSl o Al bV ey oLl s« autall
o slecddly i LAYl Baaadl cils,at sl Aulgd!
sule ugyid9 (Helico bacter pylori) ‘:.;le.\:'lw:.sl__.js__d._m
g5 3 Lo WS Ly 5,080 9 (CytoMegalo Virus CMV) gl ca
I 480 03 35,01 GlgdY 2cest! (chlamydia pneumonae)
@2l Gleg (0 JSa) WY alall 2a3Y) &lus] o Lo 4
Y ST pandl sde 3L Luyd g 43 AU 1aa o Cye
LaMa IS8 135 Y pagh el Bl ol ol e uS55 ol L
Ol il a3l gl culinas (ya BaslgS slaladl s 1ol
daiaall (e g3l il ol sl ¥ pe 2omslitl dall 46331
@6aiS G gudial 3y 410l 00a gufad  pliall jud g pilial!
ilomagd B Bagangadl LI (5 1s 2063 01 Lua MSIN Ly 8
lgacsy Adiatall A bl Gl padl o U515 g iedsSI!
oig) 33laall alua ¥ (ya el e¥uns 35as) 02880 @il
O ool Wliay de bl Gl pill s ye sles o LSl
O s el g1 ey ¢, da i) @l 3y Laad!

reudill daiiall ye Leg it clomiall 3,58 G (yglio L1 ycing
Ogepa 358] die il Les @ull Lle (psychological stress)
ooldl Gump (1 JS4) (dadall (50 ) O935)sS
Ol ity all as Loy munnl 2 gl Zue Yl pan B
el Ao Ll 359001 B 1 h5emd (o Al Bhaal) 3 L)
Lgeadl e ¥ Hlun o nlLaEy) 3 dalos) (sl oy )
oping Julall sl ol Lele cautl dadis ¢Lan,¥ o
Y 2ald] doghunll G Sall §ylall sl <LVl (gt Ll

(009 5:82550) dniall ¢ype 18 5131 ¥ otnn o Limbiseil vy

Aoy |1 Gy e dgilalgn Carin Gaww Lo ps a0 (0 JS2)

3 3350 Oles¥l lomiiay Lastien selmially z30al) 285 50Y!
2 . . - .

05y Leade 5dr @1 (g pgll) 09380580 (g0 8 @uncel]

AIEWE Uil g0y (E1) 2220 aolell jlacyl



Blood
Pressre
alrcreansy -
"'|’ \"_
P blockadds) E= mifi——

Gl s el e el A8 S (A) JSaD

@Yo g SO Jaall W — da il o Lgie Byguinall ¢l
el @iy @3 yultly puslall 8 cluae &Il (ye wpaall 5lay
Sle yaliadl ;5lly clminll 53S0 3gay 4ily Loos Y1 Loslowd
L 4an g g Alat B3 Gigan g (Lal!

@liag alalll e AWV s gin (@l Gges Ll By il
Ob @audMally e ldl arg (it clegll e YV
el g3lay Busly Ldly susly A3y yhay iy paazel!
U e ST e 55,

Copdin el o) 5e @

lgraat e Ble Slaady o

s ol el (e Baliz o1 JISEY Ggin L) ot uBg

3 Lt 3 jumall a3l gl yndll el Loy 33 L
ALY 1 sy Ly (s Aelie ag ¢ Aalontt
Cagazdl

.M‘ﬁ :L'L:.,\.” O Ja.mj}AJ H C‘}d‘

slad Gualll B 5l Joall O9is jagl (e (0 0 AT
REBX]

2183 ) pliss LY 2alSall plgil Caasl oo A vl
Bug Lesie 33g0ma Lg.t;‘ LeS @ y3eeddly clomgdl Jia cclang
O JLi calS 1] Angale gty A ld) culsladl daglaes 1
- @i ,S e dazmlly 2 Y1

oBn (e Ayt 4 dagu) pan OLS Oly IS
ARSI 3 YOI A PO POV N ERAY

rluall Soausls cloiall 3,38 (e @bl slea YU Isnmal (o
Aslaally el AalSall Cablgadlgalel 4all ol 3 puglall 3y
G Ll dimye SV 1618 13 ccluedl wileli ps
daglaisd M (e g Call Gle paleadl 8Lty (5!
o Lol edigue Islainsl il Wity e il @)
I sl A il saaliedl ol slaladl g osbowell il 3
aally 3352 5l (platelets ) Zugand) milanall 3,3 o) (ol !
Ligaad! (ellalell) el el L esustil lait¥ly gzl e
«(circadian rhythm) (g ya ) @l duagall 35900 juis i
O Ane gl 5 Liagy aall 3 3,8 LUl clige gl A
018 (yu (yag Adliall @l 33l Jae @laid Jullly 5Ll
ablatl LY dyge (aas 09505580 (gepa iligs gl
5 slati(Natural Killer Cells Activity-NKCA)  dadall
09 1Y) Lgie (Cytokines) (S el wuldluasS 51,30 e
.(Interferon gamma)

Sl el wliggal Loy clmall Eigas 307 Gyl @lall gl
oSl LgiSty cnliag, ¥ ety c¥latl ola b La) s
Bad ¥l o la) i il cilige sl anl! Gle syl o
@ligel JSBISI g ¢ 2iejall Wlamll Couall clminll 3,8
dniially ol oo allatil aue Il 6350 Les @ulliss¥
31,80 Gl ety adlaal (al@ily ol tul aney Gl il
L5 aaall o poles Yl

Slgall aaad HLai¥ Bliina! o) Eaml dieladl el ey
e 3llayy Nitrous Oxide g,ail 4usY! o 28l
6 gl slowiall (yn iligi 3] e (ciminall 3Ll Lin
DB i dly (el dlmially By Lo Jolay g9 5 Sl
e slaed L5l Gudd gay calmiall 3,58 e bl
d5all clmintl wbigh o Gl Gidisell fia judlEall (e
@dhiae 8 a¥ly Ligaray Lnglownd ol il B 3),Sally
o 3 g Asall Ayygaddl Al olg) Tyl el
LT d s eyl Esgaes

Oro ALl @t e 350l BN (e cousedl @lall w59
Ao ooy Y el qal ) Callaall g STy clmiall 3 3
o Al a3 s goimy g Byl A i€y Ll

O gazll @lall asS LS

5 el ol 3 e L] g sl i il 38



\ dole Olul e

¢ Lolad (il Gty L ol 5351 jlansl (B Elomial 3158 (1) J g

dedall ol paly Al daiis i) (e aomy

) 25353 sl el plall Jileug e it Slen g5

CrmaS Y A 1) Gl (96 59l Lo 3l A8l condl LGl o pe iy
A0 ey il a2

gy 3391 33Le 318l (S gy Gaplo (e @Y1 B (e Cading

3 yomisdl e dhine el rs.mu.\;_mL...edc‘z')__fzjﬂoﬂdla:'

selall Ao gl &g e Gy iu

Ralug 3T iy clomiins Lastie wlie Y305

- daglly Gl edliac (goa

() dasially 59l s LeaS o 0310

5% Jobo¥ laslally doliia ¥l Lle 3508l (rag GLaall el 39 (Gginn (pa gy @

i) adallg salacdl 33, @
eyl Jalidl e 350l (e a3y @
5)@‘&&5)&‘3@‘)}@ o
coelendl Jaall 7959 A5 LEL 795 aly @
a2 il lans @

el ¥l panall 5,5 ek @
Augiall g, 2y @
Aolad ,Sall e acluy ®

o901 35505 (ye 3,i0l gy @

58101 g5y ASan
B - DN S
Gael g2 e 003 L Juolgill dely @

OSeang cgaddmil) Lol o€ v M olim cilmiall Lagy — o
0 i Lal 00955 Li L gullg 3L 3 5l A gama o Lt sLas
(LB ol SLeaSall Ll

s A g O 3N (B Eloval| ABLie (s
el O pibags lminy by ale alll Lo alll g oIS
ey b pleats ¥y JHLad! I seng Lewly Lab OlSy Gumtly

kel clBaall gl sl

~ Acglially 3,080 dagas @ lug dde alil Lo olS;
Aple dylad sl almasl o Ly (Lis W) Jsi Yy 25
o155 @eadl 165y LS ngl g meSimis b 0S5
dide 35130 OS2 oyl S reald G Jsdas pesilos
1309 Lins L yS 3 Lowdt LS5 130 olSs ot i€ I cny oo
1By Lins 0,83 alaladl 1,83 130y Lins La,S3 3,531 1,8
ol95) S-elusy dule alll Lo — alll Jpu) s @SSl 1208 S5
LTTIOV/A) W3 pazma o LS s Ll G el
Jlaadl 338) .2 (i) aSal (e IS €l dplmisl diisg a3y
£5les ~elens e alll o= dy SBolisly g (VA< + @By
ol coun o LS (pgumnldl Il pciing ((rauelig il
3l B pa 2 olislyg ool pumin B sugdd] £33
Jid il ilsoy ol all) gl rad o cusla A1 Sgmmal]
Goom 3 el 080 Y Gazme Lglioy ¥ Al 0 (0333 T Ly il

JUEPARY S

Ji (e clomaially 23l 1630 (o sl LIS (ye @2 )1 ey

mall Jlms B Crumaiially Cudil] Gullaadly ¢ LdaY)

Gl agdy lagazma JI5ke Z Il (e goitl Tia (o] W1 calaall

L o e olicline Eigas 2ol @5l an @ gl aza

Lo pumied Gill c¥leall @al Jaly o Lol oY1 and 3y

@bl G cre g 3hall ¢lsil (e g5 clminlly dole]

Oe 2SI e L gl Gle Aoy )y Aulaally Lol

)t g

couadll z3le B Blewd! e slaae¥l ga leatly M -
el g 15 SVl g s a0l el g I cyo Bluwg alasialy
ooyl dmis e pom s U

38 ey cluadiinadly 26131 Hlb] o @t ygell 23N 0
O 15 055Ul (zreally Ciligs G Aumaaiiall 301
Lt

o 3ams Caler slaels Coall agss Ling celmanlly £ 3lall - &
oamall e cleglaall gams @3y i ol cilmiall
CBlga (o dilgile die clmaall le oydmt illy glladll
Lglingy el

Jall (g S 4uill day aagy sty Jalil -
093 03 yiay el dy agdy O (S Tl 1ay galall
anniall sac bl ol udall 35801 I 2 gl

AIEWE Uil g0y (E1) 2220 aolell jlacyl



Lo 3 lagienall e le il ciga e 51 (e llal

Gl @lal Lgdle STy Lglniy

(too much.. cl=iall 358 e Lgill oo Slee¥l muaig

dasll sd puidy ooe il Lle 31 (e clAT Lo Laughing)

OLes¥ 3l 3 Juinal) clomiall Apen] Gopumll @lall ol

S By el dle alll Ll il dlady OIS Lo |iag diman

(B yaally 5 ,Saall claminll 5,3 5y9lad e LNy cLalall

LSOl Tl 1,81 oy LA gay (e sl clmnll il

(Excessive paroxysmal aoidl clenfl caligd cdMs Lle

W3y Olonell Covwall clmnll pa ja 0 JSa gag laughter)

L2 3,500 ¢ ale Ver o opa ST pill cnamll Guw ygls

Sl dall omaall 591 oy Los ) paias!

slale 0yuis ity CEH Ciga 9oy Sloma I 51 dagll Ll

Wy Lolegy (il Bgudy ewadll 3V O Wil !

QALQ;\ﬁwJAaM‘;.}‘J1\MQ\@_M\ RUS{E

L-ev—b—.mj

Lalall GSlantl Gollas b Jiaid bl aladl Slme¥) Lol

by e alll Lo i) a8 ¢ @23 Jp Il 4 el Lo s

el Slige rgd Guslie llin (S @) @

Cleall Wy Ll s sllin Sy o] @

s Sl Lgand] Lo gM jugualy dedl Wlis o @ @
- b,y csllaletl

e pll dais oLl ulal clgal lia (Ko @f @

OSLel A8 500y by )Suadl o aiSU jalme Mlin (S5 @
Ccdaly Bl e Lghilay e

C il e daiiall 393 pelal cilgsl Wl Sy @f @

G clmiall 51 o e G slpud] @le Wlia (S5 @) @
S et e

Ol Gsall e Blais Lag el all 3,38 3 9l uill il (yad

v elaally el all 4] oy s Yl 5o

O Amll U35 e Ll ilgagale ojalls e Ayl @aal
L1t Mles 4l g3 Leale g elinen L s oI 3gme Ll
—vo saadlgl). (LT U ye L I5IST cyalitens s Las| cpaliladl
aJiladdly sl da y3 T gty (YV

Jsuy OISy uee gl 4l Jlis ol Amlls Y IS il I3y
Ja Lo yuee LT Ly sl el —elus dule alll Lo ol
sdimall 758 oag dy caly OIS ad . (dele 341s) St
31 lrisly —alug dule 4l Lo Jgu Il e ela Lo (S
eVl 0315 Ja 589 ot O

S0sSmiingg (s Sl 19918 S lomiall e Gy (ol S
ol55) paddll wiing g ren yae (ol OIS - ulIIIS W 15IS Loz JLad
Yy i—less e alll Lo dlgan . (YVO/Y dubnll 2 quh
ol s camtle (il e dlmiall 5,58 Ola el iall e 5SS
IS 838y cclmiall 3 poma ud e gl O le AV
olgy M mamall Couzllgons N il ous e 25 s
@l (e Al S —elao dile alll Lo 1S @il (gLl
Ja3 slall ol i alll iy e aled! JIB 1t 3y .0y =01
sLatl Tgm g 1By @aSmtl Ll Hlo Lg 1 gamlo oyl ¥ e LeS
alll Lo IS 1By Y ae 0)ST 15] Clall o ALy ay el
e 1 Cym clomiall 3381 Ui W1 Sy Y s —qelns dule
Y Golall G agaw JlBy cdl) aSI b (e cusally
Glde ¢g yomay s lgall anly da ol W1 il e o B
oule - Gdallmadl gy« ueadlBall (ol 4S )59 celgand]
B8 35 O (S Led STg G1A die gin clminll 358
ST Lalis 5 Y 3311

Conmll S8 jomaedl da gl daialally cpaad! clale adasl | ualy
G il g,y aaill Y1 11 55l G e gl
ol 3,5 O e 03l ol Guew La (9083 = Ll¥g +0l3,S3
DL KA pan o Adlies jgiay dadis JalaS )55
) sligieall le QLN Gle yaleall iy paluall

.g.\.aa_"jg.‘.‘m_” °
SlSaally ggunall @
e o slpaill @

Py iga gl @
e drg -
comall 3,58 e gl o lelall JS oy ) Ggmdl Graw il



R. W.. ”Nitrous Oxide (N20): The Dominant
Ozone-Depleting Substance Emitted in the 21st
Century”. Science 326 (5949): 123-5. PMID
19713491(2009).

14. Lisa Grossman Laughing gas is biggest threat to
ozone layer. Newscientist, 28 August 2009

3133 Ll g Linsln 3 by @Slse s 10

N8 lle gty pailt dalzl
Gl 51s w@lad¥l Laglan —pluddl sl @ley (Ogn) Glale N1
VARE gy sy paill

YN s Aot Auellall 5yl Ao grugall LuaSagll VY

Ay yai cgedl L plandl cigag Clal ciga Jlie e demar 5L A
Ao A8 slmll agley (uadlly cdall ¢ diaimisy dledle
Y L A DY gl

19. Famularo G, Corsi FM, Minisola G, De Simone C,
Nicotra GC. ”Cerebellar tumour presenting with
pathological laughter and gelastic syncope”. Eur.
J. Neurol. 14 (8): 940-3. PMID 17662020 (August
2007).

20. Nishida K, Hirota SK, Tokeshi J. ”Laugh syncope
as a rare sub-type of the situational syncopes: a
case report”. | Med Case Reports 2 (1): 197. PMID
18538031 (2008).

21. Lo R, Cohen TJ. ”Laughter-induced syncope: no
laughing matter”. Am. J. Med. 120 (11): e5. PMID
17976409 (November 2007).

a8 @S O3l B sl LT e SIS LYY

YV e Sl 5 gall

ol S5 Y § ALl Brngll baamll i 5oy ¢ duuren LYY

H Y Y] 6l gall s ASa
[g35M g piill uALai 15 call Sa5aall . ee paaY LYY
& 1840 (5 ) dagdall (a5

ORYPRY

1. http://www.ahlalhdeeth.com

2. http://en.wikipedia.org/wiki/
Laughter#Laughter_and_Health

3. http://www.feedo.net/QualityofLife/Happiness/
Laugh.htm

4. http://www.snopes.com/horrors/freakish/
laughing.asp

\

DT

adll Lo @0 )SI Jsa 0 O (o gpuil eamll 08T Le 12ag
il Ay pateaadl alud¥) Sle dadley 1S @lug 4de
1y selatall Caglua¥ 12 @livg aile alil Lo il @le
3l le dolimll dalall Cdludl ualS clelall 4y oaliy
0¥y ol glacdl 313 a1 ppatlall oy 5l § 2ealal] Al

Osellall Aem s dliu syl

Cond) a| po

EuSI ol

350 — gl S galantly galgonll pan — Aalidl degungall .Y
XN ol

3San 7 rd milaadl 3laye ¢ e Glali o Gle ¢ LN LY

SSA s ¢ Ggamll poyd clmiall Gl ol QLS cruladd!

YV el el

4. Berk, LS., Tan, S.A., Fry, W.E, Napier, B.J., Lee,
J-W., Hubbard, R.W.,, Lewis, J.E. and Eby, W.C.
Neuroendocrine and stress hormone changes
during mirthful laughter. Am. J. Med. Sci., 298:390-
396, 2001.

5. Boiten, F Autonomic response patterns during
voluntary facial action. Psychophysiol., 33:123-
131, 2006.

6. Ekman, P, Levenson, RW. and Friesen, W.V.
Autonomic nervous system activity distinguishes
among emotions,Science, 221:1208-1210, 2003.

7. Fried, 1., Wilson, C.L., MacDonald, K.A. and
Behnke, E.J. Electric current stimulates laughter.
Nature, 391:650, 2008.

8. Fry Jr, WK The physiologic effects of humor,
mirth, and laughter. JAMA, 267:1857-1858, 2002.

9. Provine, R.R., Laughter. A Scientific Investigation,
New York: Viking, 2000.

10. Rabin B, Stress, Immun function, and Health, NY:
Willy-Liss & Sons, 2009

11. Yoon, C.K. Don’t make me laugh: scientists tackle
tickling, J. NIH Research, 9:34-35, 1997.

12. Vieira, E. ”Effect of the chronic administration of
nitrous oxide 0.5% to gravid rats”.British journal of
anaesthesia 51 (4): 283—7, PMID 465253 (1979).

13. Ravishankara, A. R.; Daniel, J. S.; Portmann,

AIEWE Uil gu) (EW) 2120l uolell jlacyl



Thala LA TAYYARY
IR bhbh AL
<7 bhbbhbVL
[Tife oo




IR, lolc Ol —

oo,,t.‘.j‘aa,z,aaus,;u,ﬂnMggyﬂogg(@,@&a@)@m led dw VEv e He Jaa Y Le
O 5 Lol die 513l Bond| g W1 £13 3 Loy + (pabary dosles Al (Slio) i) (30 B 33 31 (5 pulasa g (65 nsl
zJﬁ‘t\.«u)s\,ﬁcm“,‘mm‘dygoiLZGA.LW@AJS)Q)A@;&QM@;CQ»@M‘@@L‘S
O (Ogatt aspludty ) aludt ¥1 o1 JS (o o Lol Lg@ (18 ¢ o 13 gudt At o443 pSle

Oe SESI) 198y ey g g pealaidl Ljldal 3S) slagudt duodt Aredi F Aagcdt 3HLANI Ojdio dag
Antlae Sl (309 (62 91 Cuaal) YU (B9 ABGEAN g plbiall (oul pI1 AN Aond Lanad L (331 Lgio g BT . LAY 92
(e 31 gl 3 Lud) ¢ Ll 0o 3l g Jualt 2 o3 gud| At (agomune (4@ 7 jan Ao 4T .Cataract slud
Aalde L yliay LaS ¢ JATS Andlaad 15lewd 019 Juwall 20 lgdgomus camrg - Jod! H1yaly Ailiallg Adsy
Cotlondt 3ye 33LeS Aniantdt (ol Llguang « ) LB 1l g o BulluW) SUa gy mlle Laaig - W Jlawlt 3aliay
. Alakag g il Andiiag

50l
el og dclioll &g YA (Lo digeoll buwjlall) pllc

JRalepelialiel AIEPE Ul &0y (E1) 3190l aualell jlacyl



UJJJ'Jg 010 411J lg glanl) cloay sl aun
cangll unell

Y Lgte o

SLLAL asle 3 (ppaniiall 4Shy
oan Ol Beliddl @leg o slsus Sually
@ 835l LAl byt ol
Glodl delin (pumd slogedl dsldl
128 ggaall Lulalall s Ll
e slaw o ;L.Jaiz?l R R g5)>.;|
gl s uLae‘;.ST —eal ! dpes!
ESTY 'y SV | RN T D ‘:gal.bﬁi
Limy ya3¥l Faslx clidl (b 348 3
P RPN [ VO [ Y - U [ PO
Ll Bl adanall o

P PP T PRI [ SPIEAE {1 I |
1 de Lt

e W Lot das e Liall Slgaet yimy
Wlms e Jggaadl 01 3] @uanll
Aoglie B oysud LWl @il el
A, A Ol ol Gng Ol )
Cell mediated dglst! daliadl )ja
oY Lelagy L5001 1aa oy Immunity
o=l B Laddl Gl pa U Lx dle (583
Y agla e Lt

38 5l A Jol of Ll Luale e LeS
O daies Leoleldl Aupsl Jee daiiy

325).05" 2\.?33 EYWAL Z\.?Jh.ae)u"

Bugias Ao TS 590 o ¢35l 2umell
daaall bl duas I ens
ST Lgia uxssy (Raun claccac abile)
BV Calia¥! ol W Laks (4 plie ya
1o el Jlmall o Yleatnl
Nigella degyyrell slsgiull dell
c 330 (y9aSI1 LgSlawal (yag saliva
?_.4_1_3_4_'2‘_4&.,\_” ;‘.53_4_“_" M‘ o
Wild Fennel ol N.Damascus

Llaellelg o d (=1l @

.Y N.Arvensis

sl g B slagad!l A=l 5el g
Jsls 3Leally ool yaly dawgiall pawdl
RDLIL{ (gl | CHT-T P SOV g JUPSSA
Leieln) iS5y« L8l (A Lgdag s !
Al Bl Aagjas blgS dpype B

O g el Bus i g 02 Y

el 1) 3 ,50gnedl s laca¥l Gyag
el 35l (eaSIl (el aguall Al
LS (LSl 3590 LS alals

R FETS

¢ eI S 1

e degy el slagend) dmll ggms
33la e Calom 11 Lgdy e 7V 58
il 1056l Sag Meantin (Ml
Odadd 3ale oy AV ,0-0,0 ey
V8 Loy e u)sSule gag Nigellin
c ol e gy g lae ol )
CAewd gy ALY ey

e g dgadaall ) el Lel
sa o gol® auln ley (el
s ca) ey Damasin (yadend!
shaged) Lmtl Lal B ueliaatly iz
Ll (o LeuS 55 (B 3B (40 dulatl
i gy 58l



(oaadl G alil Ve s oS Ll
@;Lu.;‘i 5..\.4.!&2).‘01“4“9

£y ¥ Oiiegarmall mpddy alael @ .
Ll Gy gl 10 s @
Obldl et cilella® Sael .
clasly S (ye Paraffin sections
alyall cani I )50 e
Haematoxylin & 4w ceniulg

A glgildl el sl @t eosine

Aailg pboliodl yedegamagio@s .
immunoperoxidase  technique
LIL Olopadl ol binins o
plasiul @y adult worm antigen
anti worm aaild! oyl dl ealalina
o® Laslael @3 ol antibodies
Ayl alslineS 3 sleaad
Antibody

S.mansoni  Luwylgld! cylasive

swua=y Primary

<@ Immunoglobulin Gy antigen
Ol kel Al

Can ool ¢ Sl diniaall e CaiSU
Y ot saliaed! el
fros Aeladdl antirabbit  IgG
Oler=S Peroxide oyl
secondary dsg il sl s
.antibody

Bolindd) @lepws!l e aaslt
saladd! claw
antimouse ¢l 2ot aliwmd
oSl s AeladdllgG
Ll 33kins calerwsS peroxidase

secondary antibody

'-.,ﬂ Cadzxlies!

L

L sleibgigll Ayl gl Yl

oo Rmslgibisiagll Aulull oy

sl aMe (Juuell go a4l aun @ uo
(L8 lg cléiwVlg dgul jljalg diliollg

L Ll

gseloms Zansl I ol el s

Bymews Lajllac| @ Y degameall
..\.LALLJ.AﬁC_AYO'aL):uK)_..ﬂa_.Q
gLl a5 Buady (sgaall 2l
Co yd degazall o lgalael sayg
U.A@;L:‘ Vooaa Yo ) Glicgama!
C)Ldl

Lga)\.c (Q_']__v ‘a_';:\‘ :Lcj_am_”
(8,3 das Ao gams)

ool ey codael it Aegamdll

8 Aalys ) BT3B @3 a3y
Lelid! clawustly sl ol i
“taddl- bl ol s IgG
Lms 7l g U Bygaall Ly Ll
Faalall Arall b s5diia comdly .38 5
A ity el oV Gl 3

Ayl s il cul gl gy

il O gl
Whitey Lilase hls £+ an @3 )
33903 Coddl sty calbino mice
S.mansoni LISyl L ylgld!
JSS A de pomy aletl sl (cercaria
Vo o5 Sl pams @3 ole

AIEWE Ul gy (E1) 2220l aolell jlacyl @-




Jelinll gl soalm¥l Jelinl JSs
S s il Baa e ol

il @il @ Gl cleganall B
(@l aLaalls el alia Y ol suicesl
ezt ISy (S Al g e
Inflammatory aulgat¥l LMzl
EIE | el_,_u_;‘i\ Jo> awls cells

(3 )3..4_11 bl ) Granulomata

Amlleddl clegamall iyglsl Lot
sde B Usgomle Yool S 50l Aiony
i) Antigen granules el il

(Bygall

""'l'-'-"

@ gl slae¥l (e cial il cligall
Oo Ayl Aadall LB ol ol
LS Lamina Propria sLea¥l jlas
Al b apla¥l Lo oyl
Epithelioid Tayer sleadd &Ml

NEITWNIBUN)

Yolrmanl liall @ ygls

)L._!!_x.u

foosl B3l 392 g Gzl yglal (S0 1)
L5 ol Ul Baglaedlil Ll (e
Jas gl LS ¢ 259 das Ly e 2 Luws
fat Zumall LI sue 3303 Lyl

(39l 531 eosinophilsgy 3sa¥!

@ Ul Bladdl Gl 2l ) oY Aegezadl
(gl o gy 10 iy gy i
alea ¥l Jues 33l pamall 5ol
d>lwe plualy granulomata Ayt
B gt 35 g dam gl LeS ¢ Lgia g1l
LeaLaily Lgaygig Il LS a5 Mg
N

Sl Bladdl o ,5a1) staegasmall
Vooas AS, ) Ao Bemisey cumlye
@3 polal ¢ suad Goaall e gl
(9l (o goanl 10 iy Lgomy 53
Rl gy LAS Wils 392 paamall il
el daged dyplacll LRI (ys
Lija> cd> udg granulomata el
o LS adM s LMt Jea
gy Ampzmie I L

Immunoperoxidase < Lial!
chLe.” oS gy Hlasd ﬁ‘..\:x_"w\.v
dpe il lowazetl B 3059 Ly Lelull
Ol o e Laa¥ly Il ye JS 219G

stlaal!
S
L Lgld!

@ PR TILBIT AL
LT ﬁ*j}r* . P

B39 anluintiua o a

o5 3335 uslia¥ L3S b o
513 Jusyii¥ly Compiadl L3S
o L el o gl st st
Ol (e Aegemey Alaedls ZMall
s 215 0 5 Lo Lelills Ll
Gegeme JSI mSLll cyglag AS !

Al

aay Lgmpis @3
t (gaall

O t__uLuj )

Lo Lol clinall guen cyglil
wlgiall b suagae granulomata
Bl ety LSl S
Lol alua ¥l olag (oslsall Hlaz
dnngy e dy)lie granulomata
LRl (e soas Alalee Luwlell
epithelioid asgli¥ly SN 4l
Oog¥l fual el LI «cells
LMzSy «eosinophils  Jiogiy ¥y
dymphocytes corwgaedlly diglaaylt!

NESTWNIBNN))

el £ 300 3l L Bgmiues conlye
(5_,\4_“0.4@4@‘\ ML@JL’HP.I}

dcgezmall Jaas ual granulomata



I alall Aa gl e cgunll daylidg
- Zeitl Lol el Lgule (golads

133 lael!

(ARC\VY-\/Q,)(Q.L“A@M L)
Glicdall g (\1/1+) @bl ax,al oY

Gliadladl B (YY10) ehisagcelagud 2zl
.;‘J}u.” L:JL. ‘:gj"\:d‘

Oweaml e gl uall Catl Ja ogilatl Ly
/‘a\/\\’\' gy _)JLA)|J : l.lﬂ.guu.‘.cu_\
VYA

"335“’&_:;‘ 3,805 .t
Asdl @ ol S

www.tabi3i.com : jaub s3ge 1

93— e E‘)'H saadl :gn_\.«.” )ch:z'l AUxas .V
A o) LYY Bl

8. El-Kadi A, Kandil O and Tabuni
A.(1987): Nigella sativa and cell

mediated Immunity. Arch of
AIDS Res., 1:232

9. Linder E and Thors C.
(1992):  Schistosoma Mansoni:
Praziquantel-inducedtegumental
lesions exposes action of the
surface spines and allows binding
of acting depolmerizing factors,
gelsolin. Parasitology 105 (Aug)
pt., 1:1719-.

10.Soad A. Ibrahim, Eman
A. Abdo Shady and Laila
A.Moussa; Detection of
Schistosoma Mansoni Antigen
and Immunoglobulin (IgG) in
liver and intestine of infected
mice pre and post Nigella
Sativa Treatment; The scientific
Journal of AL-Azhar Medical
Faculty (Gitls); Vol.16 NO.1;
January 1995.

EG.'CwY!

Lo Y1 s Buglaasdll Lkl pamt g
| pipe 85l Bumy 2 okall sy Al
Ll e liall Slgmtl it e Sdsg
lae yebs a3y« heoleld! iy
38 5l B Jolis sd Silas Sy 5101
o 3l Lo lgldly B LYl e 5,800

bl Ve Lol L Lgdslis gl

3395 il uuniica Co )3 (ol aa LS
G 3alaall aluan W1 35035 L el
oo JS 218G Lauis munll LgisSy
O Gle Lol Lila y s laa¥ly 1)
S S g yall e L

ali elaged! Al o Awlyul el
2 deliall Apiig daiids b Lala 159
el cls gl Bladl oLl @
Les cdngaad! Li)ylgldl i dudh 4o
£ 3guadl Aty Lo S Jlmall puds
el 11 plaall Lgusa S35 (ye
Sle il L3 Lgneluey cladll
Ly gl el istivue

Olwagd!
@)L@_\Jlmju\kmu@ﬁj_ﬁl
C):CI;:.L.J‘ B -2 BT (N LL_}A.Q_H
L_;"ﬁ-m C)Ld‘ = 5)_)_” EWEN ‘a‘_xsiu.ub
i e Locs JoLS Jas i L Lkl
Sk Ge Lunleld! #3e dlels (e

e liadl Sl dadis
dgli Loy cmddl 1aa Hlaiul ‘?4_._4_'_3
Oy Juuols B (53uill Clall Eigms ya
i L1 g 511l g Bl
gﬂj.ﬂ‘ Ja=]| gﬂ u,_d.nl_ad‘j U'."‘"L‘“'“”
E LIS O ROV [ SORTS N [ PORY-+g
“:gj_.dﬂ cdatl 348 C‘).&.’-‘“y Aiaial!

IR, lolc Ol —

Sl elaaiwd! sae oo Woy=le
.(3)}44_”

Leliadl clep!l fpe aagil —Y

g D
R R s
o Ol R 00 S o

orlmsl Jo il S5
@l )33 90 (B ol ¥ Jelatll gl
Bae3Sl LAl Jies B ¢ (sl A
Leliadl @lS ol ¢l Plasma cells

.Immune compleses
legemall 8 la¥l Jeladl aags
Lt Al Al Auleyl

Aplgt¥ L sae 1ol el s
S Bauadl (e A8LS casladl b

(Ba3all yail) dsgmle
eblaal o Jelanll udy dasgl ady
Ciangd o cslaa¥l (pa 33galall
LSttty 1gG sala ol alowa¥l
o2 Inflammatory Cells aulg¥l
NI SO I E E A
Lpall (gl sLis3l ae Lamina Propria

M s dogemle S

AIEWE Ul gy (E1) 2220l aolell jlacyl



BINLADIN GROUP

4
4
]
]
:
J

SAUDI




R dple Ulwlyy  c—

alae plalplUla)g)
Wil (Yl 800 410U

a1 OIS 1309 Sobiglucie Led Ud t5 Luitly Jla y31 (ot 31 glunel) Aniad (yoiiBlin (wlillg Suade 09,3 e
S Lagns A1 (Sute Lad ((ynglucia ;i LIS 1319 Sk o0 pl Adllae 31 gLucal) o005 Jgb (IS

Ol F L@ £ 13,581 51 938 cf om0 ¥ el 0008 s 5 W1 (53 B 18 e Jgbo (305 39 30 (30 @ »TLa g
Y- TRON { K Ay B 1S Lagion Y d>yig ‘;..\:’ ALAS o yglovial| (i AS ylinad! ! 98Y1 9 <Ay
LT (30 1 pia (yoy p b (i BTN (1 iy

oF et Sl Aeli AeLi® Lol 3 b - ki pd valunall (yond ekt W cquiad | ALY g audial! Juband| 108
LAIS AN gABLG  ACANN @gilBla JS Cuacion! oty (mtuciant! (pet 51 glusall Awid B Aol T gliay
(od! liany i) zelias Loy @l lalt 98 o L) G3lEons yclonll 9 - dilontuin 5 pud don] ¥ g ockom g pil) GH B
datas A0 e uanuall AN 148 Jond LBLAT) Cif gand! lan (GI01 ~o3le o8 Jor— ok g 5B

AIEWE Ul &) (E1) 119l olall jlacyl



U181 46 ole 1€+ (1o ikl Aio

JuicVl (Lol wé 6lgluco)! pu 4l
Ginl G dluV

(V2L 1548 VL5 Lgha £33 a5

DU ek St 3315 o (S L] i3y
il Lo alll Jsuy JIB JLB e il oy 35058 ol (129
Oy el pe il 31 pall Olo s lilly Tgungialy solug 4o
4 53 Olp 40 e dandl ad Ol oMl dlall o e i gge
@laweg « (YAL) skl ol g e buwilly |guogicals oal 50 @
O s ,ud g (YY)

Al ade anl 3l Byl B Ty Aalime calS 4ylayle
Litie A3 ylay Sl Lo slsa 3l 3 el @ 4 olo 0y
o e a3l Legule sl G LS 1 315 ol . Lelas
RUITRY- PPN [DCSN PR DIl A < ‘\.g.?jjé.faycﬁ_\i
LSt Glall 3 Y LS G ube Iy bls lls
Lallaodl 31 glealls galllantl (o yinsn Jgo dilman 5o Lgalay
3alels delall 31 glonally hgutllagg  BL=l Aua S e Cpuaiondl (s
MEa (e &yl G5

5yall canis — jeddl colie : dygunally Adlewenll 39 ,all ¥
Slemlls Gaagall Slga Jie sl Gl o€ 3l — Zolall
Sl I Lag e Mg ¢ sl

A0 et (g plt + LalD
ool pebaal o e Luailly Jla M) G 3954l =B Y
Y @ o s IS VLR Stne 1 a0l
s Jopdl L S ) 5 Lgh pulii (e il
Ll 2 aguugag ySII Haa dags ¥ (a8 (Y) pgaugay ST
(X) psugag Sl (pe dllasne 4al5 Al dia Vo g gl
Ll el 1 o elalall s 305l 3 pdail calsy
aally BSLLA1 IV il Labes Allans (X) pguagag S (e
alalrull G831 pall mun LIS o Guile s (yiidewd d9a 50

O Blsluell pounge B Jumall Joall @a,SIN G311 (sl
By 3imae Al LBy A VEr 0 e i Le e el
(YVVAT) Olee JT 850 8 Gy cliLa Gl dlgd o
oy Loy el allly il Lguaing 3l oy 1B Lgiain Lalad
GV LS Gl

O s LelS Dgemall e 3Ll Aaaml ¢y, Y1 sis
580 Lty aiSae yud sluilly gl o dallaall 315kl
ol e Lainant (S il o Cpamaionll (s Apaaal] 31 5Lused
R

I3 G B9l Gl gyt L s yill yn S U sl
(Rmslsead) gy Ramayds 39,2 1 oo Lo oLl
Ll e 3 5all Il 1g)lats idazs cLine¥l @aes Joo spmats
el s Ja

Lalall g dly cilualyud) Lanl o Il Chagy @l 12a
Jo Gzl (g 31 glaned A le CBgBall A el Aplally
LS B 3 glons o Al c0psa yall Lol LeS Aallae 315lous 0
e JS e 3555 601 alall sl st Loy Soppaleaal! Lol 5
Oyl gaall

Sty 13,8 LLiad o 3 adly da G @S O 5l
Llaz lalyle Lo 13) bl 3l Llad o Lgin b
B Ozl G (s9lead e Dl day 3 8lle  Lagln 31gliet!
$oal slaly cabgaally clbliniully calalslly Gsinll
Laadll Gyyall AL Y LeisS 3 eSS Lgtalae (SU 3,8
Loan Golad dy ¢ el (o &S 539 A lly dpenailly

LoesTy o sl @y

Juol 1lady (nfbm Jaddy 2\-.«3-\’4' Bosall ¥yl
< gS | B0 581 g (ymd ST

sl Bl s alll Gl a5 Bl IS pulain asl Y )
slom Ol oler O JBLal (5Sia Wy 2 Sl Lagale sl 315 (3
3oy pllas 3 Al JIB 2l Lagile— asl plis (ye sl
e Lot

i o 7Tz afiic (8 afe FE a8 LE L
L@m@aja»‘jwaaw@)é?ﬂ@)bm‘wu|Lg:»ﬂ:yéé



gles GAS G (35,3 (st L s @ e 2 ¥ BT (e
AR RN

shel e Sl padl LS gieadl (e OLS ceds 53e Bud
O daxlh Aol 39,0 o Guedmll G ASsLdl 39,2l
WY S oy golil Gy Jud cLagi @l el Cadus
ciliga gl S8l Il cladEaY) ola @) e &S] yell Aalal!
el (e e I g5 £ LT il flas e Apauioel!
LYl o 1y L:@,\ 0,831 @lige ygll 38155 iy s
LY Laasl e LALAJ Ailizs 33 ,0a diesYl g9t ¢ oS Al
58 55 Jeatd Al g 0 pn el la g il 30 Y
L;QjLu.t_._v Le A S,S! (testosterone) (yg pticwgicad! (ygo pa
o s 31 e LI o e Gilldl b Lis ¥
L5 bl Catall s )

ALl iyl B by clsl a2l Glay Lasy
Canall Criniy Coles] L (ggimy ol gles Gl aY s o
domllacy dalaidl (gray matter) dosle ) /adsitl 3okl (ye
3 e e o leaddl Baas] (ggimd (e o8 s luadll (38T 218201
e gseuall (white matter) Loacd! 33Ladl (e Jla 1 JLial
5l S5 Lo I d8lasylg. datieall gladl el yal (ya Juol 53
IS e Joiaadl 5o &L (frontal lobe) ale¥l (aall
PO o dnalg A Liss e Jla 31 B £ IS LS 6597 Lad
Basiall alLYsll B Ogfim by aong s 3 A ey T g8
O 2 s leadll (o 18T Jla 1 o plandl L3I s Sl 1Sy
Jeolgill daga g plandl LM (o Ldedl il Liwdl w35
Y Ol 1 o Lgie el o LSt o0 (s

G2 Aty 39,8 3939 B9k Shy ALl l yaa11 B0l ,S0 Le
Vi Lle cayal Bl s gl wis eludlly Jla 1 (o 1S21
e ALzl 170 Isln 0 301 dall sue Ol illay ys s alf
25S1 sae il Ledy coldlall sue Canis 5o £SO Lulide
LS e Calasl ga 3lazi 100 fglaws 0y

il G2aall (aill jaxd ,gll am B dgr e
olad¥Wl slaiddl ¢35t g a9 — (inferior-parietal lobule)
ol o @il &1 gLl iall clyually @l 5a¥l,
ce Lot Lal e 381 ye Babiin ST dia ¥ & 5tl (
S0l (s T il 2 auall (adll ce ¥l Gadle

a-_ll-OJ-CCJLIJJUJ/-

i s comingl (bl (padall g3 oyl Jull
Lalae ¥

(X) psusagsS (olio) @lizge cpe 210 Ol gl ey u38
e Sl Gle Lglemy wlymg dlagis (Jhaaod!) AL
Ol Lt ppe Yoo Byl ymn cala)¥1 Aaky. Leaillagg 31 5l
@ o Alels aliyee Leblay ¥ 31 )l qua b plilels
S ESU

pyeugag;S B Aelall aliypall sue O db ccaund 128 G
53gmgall clli e Linis 16 e el s LSS 00 ()
055 O b sall oingl 535 51 4l (S (Y) pgagag)S o
ool 53 551 A B I o) (Sl ) L3 B alels
OV s elagimal e Sl

O A=Y il Gt Gy il gl COMER T dnida  Jezmallyg
u@mwumuj}u\ )_\;J‘MPL«W_AW £ pama

.(“‘”LQLM ;Ld,n PRV

(W dalellg awaion]l 6aloll

Laiu @g,&)l 6lel o

ALY g AdBalt (gl LD

o2 Aty Al 3,40 L@...A, &_1..&_>| sanae olawlys da
celeadlg Jlo 3 @aanl Gy 3 S bj)ﬂu}ou‘ a9 Olucuset!
Jotas el flos pe 58Tl plasis . oy s 2553000
(cortical gleatl 3,23 LM sue G LS (700 I sy
Lot AaliSy ¥l o dis 74V 0 ST 5eS21 2 neurons)
die eSSl B /Y Ly w30 (neuronal density) Ll
Ja ) gles L mmd Gaw Lo le 393k VB a
gl Gy 31l flos LU @ e A7 Hlades sk
gloadl gaml (659 o 3a5 (dopamine) (yuabigs umall J3LII
izl G el g S Calises i el Cpanaty
aSLews ST )5S0l flas 3 53 (e cpad ¥l BB 16 531 Bg (yag

AIEWE Ul &) (E1) 119l olall jlacyl



& l935,S3 mliga »gd (3,811 (e Jgiensd! (hippocampus)
bt e Jla M) o dalises ).Ia..u_mzub gl
LT L e

38 e iy g0 (limbic system) gLl o L yall Slgznd! Lo
o e Lslats a1y @inial cludll o g0 2ib Ll
] audl Jgumg pa Cae i &3 jomall il S G LS 4l 11
Il Gaplatl Sleatl (shis ! audl e il pe iy S3ST
Ol le Aolin 5T Al 3Lt gl 051 1 daliait! Sla
o Wlle 815 (serotonin) (isis sl S 3329 OSI
AN e U L)

JBL gay (serotonin) (yigigpmeall o coumll duulicgg
T.Z_;vj UaLﬁ Ol Ogi Ll a5 w38 ¢ (neurotransmitter) use
ceilly ilaall Weldly agutly QLY ¥y dunds (pw
e QLY o & gl 359001 ST Lagy TS0
JaLul ms;usowrmim L3 y3ho o Luaitl 2]
A yeidl 359080 (ol el (e \)_‘.Suzms‘;h.m\ m;ywagt
McGill) Jiale Analy o oo ldl O Sayy g
Ly (serotonin) Guigis peed) gt Ja ol fles Ol 19aag
Slae M L Tige 58 5o simly ang LS oluill oy ST 70Y
LT 51 sadl las o £0Y s an il Gl oy glas O
s9aaYlg(corpus callosum) s ulant! el slan Ledy
Olas ,u (Ul (anterior commissure) wLﬁzﬂ oeland!
Jo 31 adl flas Jazmy Los ST s Liaill 5 Laga cpland] Gaunl
PRI PRS- DI TAT S PO [ PRI Lanis
Liabaied « Jo 0l e 58S Judl (Verbal capabilities) dee S
(Broca and <l 599 1S5y Lialaie Leay 31 uadl glas o 4l
ony Les s Lol B 7Y —VA 2ty (n_ﬂ-_‘a‘ Wernicke areas)
L a1 LSy 1 B (e Junl 2aa S 53 31l
Agacll Bo,all e 7 Al (e je N g 24

(A oY gnl)) Acouuant | (39 p21
Ozl o Aadoglly Ay pinll Bgyall e pES uag
LS e Jla 0l (e 70+ Ay yumdly Ldy J31 Jazmally s Leuills
LS el BT alle aliles duwis Ggelund slnel 03y Ja
\/\—\Oeijjjé\_h;}w":‘j‘ﬁu \YqJM‘ﬁ&ﬂ‘uﬁfaéi

.m

S Jmaine glaadl (e s 5l a G Lis S ™ 1Y
Luazil) aladil oo pe (e Ogilay G2l Jla )l 8 dog=le
o=dll @ B € 3,8 gl ¥ Leiy ((schizophrenic)
alndil (e il (yag lindall eladll (s lacall 2 ]
AR TS|

(hypothalamic slgall cmi LS @ Sla daly Zga (o
o Al Gyl sl e Aghall oy nucled)
Ilatl 3y agil Lol (™) claitl B Lgazes Canis 5o JL !
@B e Aghuadl (suprachiasmatic nucleus) (g ad!
Jla Il o calizes LglSaa (body rhythms) dews!l el 59!
.(Y"Y\);Luﬂ\gbzx._‘lcga Lec

Sl ls Al el el , S 3kl led 5 3503 ¢ Ll gl
ioling 233e Lgd Gl elas ¥ Jla 0l 5800 Ledy (Agdble
ecace!l S0 juall Aoy Luali) euluslS (3 aGas 330ate
B ASleSy S S unl 392y ] Egmdl iy
Osal (rex3 ety Loisd oyl Cy 558101 Aagile



&8¢ ol 6 sl clnAVI (1o

@90l 6lelyo pac uyell Layg
.anglguuoll

oia {5 Gum B e (e 05S 3l all (139 (e ATE O
31 pall 3538 racuzell 3530 Anls pag oo ) B 7+ Al
51 pell oy (golall s 5omll B339 Jon 511 553 38 Bl 13 Jouss
O AV colay lacdl e el Ladn oo 11 B 493 il (g9l
I3 9! A L G sl I il 7 o 01 a0 i 35
(il Hladey eleaidl o din ST Il U 2ulinadl (ALY (ya
AL 5 A Loy 35 Lay ¢ ) g oo C39Sie £ 04V Jylia TYEAY
Voo ilia ot ( Luo i Canaall l ey dulinadl CaldYI e

LY B e 009550

. roall dowgile (B (99 pall
2iall ad (@ VA8 alad S pe¥l bl Jorew ) (NE
Il sll e Layulad e 385 5a¥ 31 pall yee daugio ayu o
O3Sy e Lia¥Tg plarin W1 < Lale gy LeS 8k 0,V Hlgomy
slael 23l At puinll (y 6 penll B 1ita iy o
alyiadl o Pl o @bl plly QA ol sy cliag!

NPT

S g2

e /Y ey (Depressive disorders) las¥ ool yal
Sl Jla sl 5 Lgikiie (e ol Apill ouay cliSypaY!
) Gl vy

70 ool (o 73y T3omd o Lol JS85 (505 B (o
45101 Zeliadl (ol el (po axly a9 (lupus) galel 2501
aldlas¥ls (eI e 39Me .(autoimmune disease)
Clls Al deliall (ol yal Hlasml ) i ag
Al=tl Cliaig(rtheumatoid arthritis)  gaileg I Juslaod!
«(multiple sclerosis) sasiell ¥l CLatg (scleroderma)

oo el 133 syl g3y a0 cpa ST A sy =Ll oy

a-_ll-OJ-CCJLIJJUJ/-

Loy Jarma Los 2yl allae e Lgallae caliziy 1) @€
Lotz gyl Lgla 515 ¢ 30 81 Lgi3 35 0 5o Lgga g9 yucndl
(I 1) il &yl (S ey L gl
e gamin (uSall Loty o (I pua¥)) yualdl (o Jsbol
L5139 LanS s LS s 31 5adl 3usad ccls Lle 39Me . Jla !
0 281 Ol Lady « o U0 ALl s Line ¥l (e 58T 2090

’(2\"22) J})J‘
ole S 5l Lt (il g &5 oLl clligs (a0l Ll yag

LIS 33g3de O Cillagll oia Lain «oyapeling yeSsl
Dolaile U128 gLy ¥y Jazelly cy pgddl 3591 :Jla I B
B JUI J St Ll e poitiag udas clise gl
iy 35900y Jamtl LT (thyroid gland) 33,1 3441
S8 el Jazmay 35l smll Aaglia 5T 51 el Jam Les
L il e Ly Bagal

Los e luaill GO 7Y+ By J31 el pamell all 58 30 slliS
ELE! s pandy 139l S0 (ya ST R s (s (ylama
ol LT alolas,dl sladl o 7100 duul Eislgmll
A alelu 1o e Jeall cileli sae gy aa A5 Al
L e 1 e Gl 350 @ G o2 el VY

< gl il ps 30y AT0 5 o I BB (ye yaaol BT el LB
31 padl By ¢ (Jor I o 32BN S A2as VY Jilae A+) 7V
Voo gl eladll e audl dading sl Jobol ey ] zlim
Lo 81 s laill Jams Lon o 1 dais (e (355 o yienlle
Il o 0, @ T il i plal Al
paady e laall B ol Sl @amam gy AT Y0 4 eliaill (ya ST

(eAtv

)'/.Y~
353 Ol LeS 70+ Ay Jla 0l o ST g oSl atis Ll
Lo (Il cidline 343 (ya dadd /A+ (g5l s bl cdline
el g g ) Ll (e By 393 ST Loy ey
A8sll o 11 Boke (oo o A1Hell ALl I s o
ol Ll B 33gaga b cdlinall cliy 3l &30 VYO
5308 (e gy Gl gyl et (e A @li)gall
as I aelo¥l 1 Y aa¥y Al adiadl Lok
L5 38 oo 5Ll ¢ Luill o3hine (ghi5 Ll duged] due Yl

R [EN

AIEWE Ul &) (E1) 119l olall jlacyl



s Luailly Pl S0 0y L @ DLdl 353 3l e yill <31,
coniall ol 3La¥ ol AaMall Lgy cmiing s ,SI1 AN —)
31 pell 39y ¥ caumniall g cAga Dl Al o el
Jigas o1l duid ATl Caslia cpe G Hud Ll Lo¥gm ol
9o 222 Auogiazll ola @ S Sl Gous S5y
i b I el adde alll Gl alil Jguny 5 3,80 s
G dally senly @bl an 3T @1el @a el 1515 ag

L St
Ll e (gl 53 Sl 13 2o alll 13 ool ol 5201 -
A allsal (o 153851 Lasy G e @aunn alll Jud Lo
e @ o I AW oha s ol desy 558 0ol L2
131 Las3gay Laule @Skadly La Sy Loy 5o (gl i3l el
a1y 31 5ell pgall gy aske Ja o o slins it e
JEYTCTER R SUNES) PR SU [ RV DUV VTS PP
O cRaaigll pslely ¥y B AV oY ale A6 (pyis
M gaigll H5gal! ‘au'nl as SSla o Laadl Wl e yallss

Bugoid Aygie cudge Vg ol joma pge gy 31 pall a5k

09 (i)l (w uglw p M)

@g9)l &b pJg Ulalgllg @génl
.ALownlg aweillg aua il

I 30 513 3 yallacdl LT el cuiiag . s aal!
ﬂmww‘»j «ST).J‘ y i)@a uj.n.\]caij,}Eﬂfwd‘
A= '\Jﬁuﬂgu.u.u ‘..\.A)}g,d‘ ‘aUa.'u‘ LLA)S-\JJ «ob.d‘
)Lb_bﬁ)j.‘&u 44‘273‘,5 Lmyt_'b..ua
@S2¥1 o alll @Shmgd I 1B e el ¥ allas —Y
JB Y T el g KoV Lo Jie ,SAU
(e el 38 Lo alay I all 5Y call) desy o 5
360 Legin Goyall Gle e &l ped) Aend oo ad8
Cann S0 & e OIS Lis (e M lagamliny Lay @Il

oyaaie GBLOYI(X) agases S M el Ga 3511 de Liall
PRI PN EQR S NG A BNt
SV IS

G Jla Il e ail 4:.)4.. Ao jmadl sgasll Lt [3lmg
53059 culgxll B 5 1S 1ol 35 el ,Suell (pgulolss ey
dais syl ‘L_*;,u\ Ol pawy <39l Slgamtl (ol al (o
(aSI1 iy A Lel liSlly ) Alie iy ]
o cesaall 3gmyg LYy a1 gy Jesd) aoes
e ol Jalas eday I e Ll ya (ol pe¥1 olum L)
O 96l AL el @3 331 /3 paied 3ol 51530 GY sl
La3l,al e J3 Gauic (alcohol dehydrogenase) Ay
Augull Ll e peill 581 e aai Lea Jla sl e
LT g

795y il (Amially dylaally Anadll g daruell B9 yall ola
Il o Baadl O slgllaz] oSy ¥ Basly aas
Aabi e A ylay (rgae Jalaill Lo g A 5l 5,08 Ll
da sl oe

Ayl Blwde Aalaell 31 glucal!

e aeYl goley Y alll ey Bpad 0ol ALYl pus I3
o)l lslecall o2t e 0 Silewall i s Luailly Jlo !
QAT e i Lgainga yud 0 lslaell (Y (Leansly
RARVA

M| () p S | Aalae
celaen Byl Gle I alil 40350 cps elael ga a3kl &
IS el LalSa 9300 g @Sl g el (e dialac puis
(g3 IS5 lea¥ Sy ol JS ks LeS ((ylSag ol
Al udgennnn oﬁﬁ#ﬁ@fi#‘)gbhdsﬁ whgylall ISy
Joetl Lad iy adlea¥ly ¥ caiael Aliane ol Cusns Apuiad (pa

Sy Jue¥l
celll e Jla 11 L 5Lu¥) 3o Gl LLiall 5 Lias o1y
il il (o JLg @31 e 25l 33g0ms Lilid Lo
Jilaaall 5 501 @Sty - Cpuriond! s L @alnadl cpatd! 18 55l



danga

31 el Gy ¥ L conmg pieall o I 3oy Lo gd il —A
(JUstle@all ¥z g30 o) a5 3929 (a9 el
0 yoe o all) JlsT— g9l 1511 Caugy S Il Jumiy . Lgal 5,
gyl e undy 55 ALeual o2 —yabivall 4 s
labsl Lo omy s Lo 31l yiu Sloa aus
o325 5oLl olgy Ll paudl o Lgaslme unl ol Lgas)

m&lu.lmu_\.ul dwm@;&m u@)wmwn

5 s P déy‘ﬁ' 315401 38L3 Y by
3 )

LoDl Ayl com gl clelomtly Aaastl 33s s9¢a —4
O 3 pall el LS (Raasll 35 35 Jlal Lle
LMo (e Judl Lgis o Lgidho cilan s ccanlsll 1a
Raazll Dpian (e Lgaie Gha ¥ GlId S0 il
Lellabsl aleys Al Lol lg culd Lo 131 colelenly
las o s o calgll oray - leie cugllaatl anglly
Leazmll 350o 2 a1 31 el Aalal 3o aue Al alaall
3o o Jla sl 31 el dass 3o @l Ol colelezdl
@51 ey Leamby UL e maiel Galy Lt ElLL
ol @8l gty @gasin ssu le @l Ja e Les
Sy ]

o e gl s alll Congl o all a2 slgtl -1 -
Al o aaly Ala o W Canlgll 13 e sLuaill el
Ol -pdku¥l Liaw le sladll sy gae s alall sl
oo s ol paiag seis JLEll Al al<sY)
L e 5931 pall e a3l

O Baglaall Aua MVl Ayl alSal e : Jsall 2sdsy

o0 8 2 Legl il ALY Gany o elailly Pl )

St LSV oia 3 5 oo elusadl Gle adkys - ﬁls_‘,.w

iy Lo ey o1 4l Fatie g cslally alll emy e Ll

c05lual

Sl g rind ¥l sliesl (o @galisly ualuaall yu2 i

31 el slglacsl cye b piio alSa V1 o cLuailly Sl Il s a3

Ol (p Aallaadl Blglisedl Gle sliay (9 3mag clgallsy

3lolwedl (b Ledla azmely a0l oia e calin 31 palS Gl

a-_ll-OJ-CCJLIJJUJ/-

£qi audnll Oligo yall
48liAo aéyn) (oYl &oal

GGV (1

O ol iy e Lgle 323300 a5Le 4 LGBV &l e
L8l 5all B Legin 31 sl Joall
31yl 352 Oy ole elalall 331 .31 pally Jo 1 390 —¢
;«eﬁi (uiSHy dagll Tae Lgana penr Joii il Y
Lia Jlomal) gy ¥ Loy (uaSTly dagll Adais 2 gabisl
A (g S 09 35l (o g0 S Sl g0 Lel Ll
apeelly caldl Gud 3l pell An il call s (g,
B9 ;i it (e Sl Gle Leguad ca
pagiiulsd I JB .ol pal salgdy Ja )l B3les —0
Ol yaly dass oy LsSs @ Ol @Sl (o (aueds
Loalu| 5800 Loalaa] i o) +lagld! (pa (g 3 (ras
Jronds Alaaadl o (ST YAY &l (3,81 5ygu #5552
~dle agdoll azall 28 Ml gga Ml (S
i (S phall 1325 Vg Ml b LALS, £1p301 -
03,01 3550 8 Spala i IS el 19SS Vg oo giao
NRY- SN VY IPSU R PYCSE PYIRS I PRVICFIN § g
(Ll e zl3dl Iyl sl oS0 - giludy @gllas
Al asy ) uw| sl 3o B oyl g
wm ALk} AT Pﬁ J;.l ‘;;;n;e u.!Lu alg b lidy
b uu;;:h\; ‘44 3,. ﬁgnma; @s.s J;. uLas.n lo3s]
%g_ﬂ O uusn I3l umn O uu;;iu; um}a|
gﬁwuww'%ﬁﬁ‘él“z‘lﬂﬁ' EHRERG N[ SPoW
Ly saadl 1oy U sgs ¢ 00 piall 5l
Gy a3y a1 G 3> ad¥l lacl 3 3>~V
C)SD G 3yadl By B YYY iy YYA @Y1 i
B9 35ad 5190,820 @y e Jla U Tiws MY LT oa
093 Ja sl ot a1 e Moyt Lo el foieua
s o 3ol 31 palls (43Nl Gle ) s ST 3Tl
138 Gy oy Jsbay I3 Jpemdiy <501y 35S

s

AIEWE Ul &) (E1) 119l olall jlacyl E-



13.
14.

15.

16.
17.
18.
19.
20.
21.
22.
23.
24.

25.

26.
27.

28.

29.

30.

31.

32.
33.
34.
35.

36.

37.

http:/ /wwwa.alite.co.uk/newsletters /2003 / february.htm
http://www.princeton.edu/pr/news/98/q3/0917-
lupus.htm
http://www.umich.edu/~psycours/531/cognitive_
function/tsld006.htm

Pakkenberg, B. and H.J. Gundersen, Neocortical neuron
number in humans: effect of sex and age. ] Comp
Neurol, 1997. 384 (2): p. 312-20.

Rabinowicz, T., et al., Gender differences in the human
cerebral cortex: more neurons in males; more processes
in females. ] Child Neurol, 1999. 14(2): p. 98-107.
http://en.wikipedia.org/wiki/Gender_differences
http://www.cumc.columbia.edu/dept/partnership/
brain.html

http:/ /www.csua.berkeley.edu/~reka/hormones.htm
www.glycemic.com/gem/print_index.htm

http:/ /www.contentwatch.com/learn_center/article.
php/165
http://www.nytimes.com/2005/01/24/
science/24women.html?
http://www.sciencedaily.com/
releases/2005/01/050121100142 . htm
http://today.uci.edu/news/release_detail.
asprkey=1261

http:/ /www.nzdf.org.nz/update/messages/1485.htm
http://www.amren.com/mtnews/archives/2005/08/
men_cleverer_th.php

Frederikse, M.E., Lu, A., Aylward, E., Barta, P, Pearlson,
G. Sex differences in the inferior parietal lobule. Cerebral
Cortex vol 9 (8) p896 - 901, 1999.

Frederikse M, Lu A, Aylward E, Barta P, Sharma T,
Peatlson G. Sex differences in inferior parietal lobule
volume in schizophrenia. Am | Psychiatry. 2000;157
(3):422-4217.

Goldstein JM, Seidman L], O’Brien LM, et al. Impact
of normal sexual dimorphisms on sex differences in
structural brain abnormalities in schizophrenia assessed
by magnetic resonance imaging. Arch Gen Psychiatry.
2002;59 (2): 154-164

LeVay S. A difference in hypothalamic structure
between heterosexual and homosexual men Science.
253(5023):1034-7, 1991.
http://www.oregoncounseling.org/ArticlesPapers/
Documents/DifferencesMenWomen.htm
http://www.oregoncounseling.org/ArticlesPapers/
Documents/DifferencesMenWomen.htm
http://www.physicspost.com/articles.
phprarticleld=159&page=2
http://www.tampax.com/en_us/pages/wmn_main.
shtml?pageid=AR0016

Somer, E. Food & Mood. Henry Holt and Company,
LLC, 1999. (Low serotonin causes food craving and
depression pg. 144.

http:/ /www.cwhn.ca/resources/sexual_diff/

el oy Ly puall 3aIl 31 ,madly Japdl G Al
Lileqimal 3 yauay

VATl 3 g il Caidalll gag G5 (e alay Y

i Oliig ey O cilabiuall S3lsal Eal 31 alS il
iy @ SI a0 Al T b aliatall (e alll Faxd 5y
Alimaly e alll 12 150s . @ling dule alll Lo @S Jguu !
gy Bbindle Lol (i Lie ol el Sy g < Jla !
e 2 21 s el 5l (e LeilSy Lo ol 3Ll 3l
bl e elel allls Lgy Joally Aadontl 008 J5ual 3 0]
(ALelSie da e s Leadl Sle Il 1 Juais G ol 31 alS Ly
Lale comy 1 walaglly L sadly @l lslly Geastl Jods
Jd ol Bile Lle umf; Gl el ySamw ol —eluis-
ALyl sLe¥ ol udai &l u.JMT L P ON [ |
31 pald Ay il Lol @1 3

Jolaa celiel (e @gule a1 Ly ygtain Jla 0 ool s S
slaluaadl 3153Y P53l Lgale plmomy 3l ALLaN) Ll 5l
3llawell Ll el Jliel 3,8 cadacl g1y Sy 00gST 0 el ¥
Il L 3l glenadl 3,83 0o msbabiwall e e il U
premis —alll ;38 Ymcdian o Fallaall Blsleell 5Y Ll
g Le 392 Auuaaly il ¢ LS Ll

&> el
(V) &l sl 3y )
(QOEFETUSUESTWINN
3. http://hadith.al-islam.com/Display/Display.
asp?Doc=9&ID=48530
4. http://hadith.al-islam.com/Display/Display.
asp?’Doc=10&ID=46415
5. http://hadith.al-islam.com/bayan/display.
asp?Lang=eng&ID=832
6. http://www.narth.com/docs/york.html
7. Nature March 17, 2005.
8. http://www.rense.com/general63/
galaxyofgeneticdifferences.htm
. http://news.scotsman.com/scitech.cfm?rid=295472005
10. http://www.psychologytoday.com/articles/PTO-
20030624-000003.html
11. http://www.txtwriter.com/onscience/Articles/
ychromosome.html
12. http://www.cerebromente.org.br/nl1/mente/
eisntein/cerebro-homens.html



. 4l Oluwlya

57.
58.

59.
60.

61.

62.
63.
64.

65.
66.

67.
68.
69.

70.

71.

72.

73.

womenshealthresearch.org/events/sam_houston.htm
Marrugat |, Sala J, Masia R, Pavesi M, Sanz G, Valle
V, Molina L, Serés I, and Elosua R (1998). Mortality
Differences Between Men and Women Following First
Myocardial Infarction. JAMA 280: 1405-1409.
http://www.eurekalert.org/pub_releases/2004-04/
nmh-1ci040804.php

60. Burt VK, Stein K. (2002). Epidemiology of
depression throughout the female life cycle. | Clin
Psychiatry 63 (Suppl 7): 9-15.
http://www.womenshealthresearch.org/hs/facts_
mental.htm

62. Back DJ, Orme ML. Pharmacokinetic drug
interactionswithoral contraceptives. Clin Pharmacokinet.
1990;18(6):472-484.

Thurmann PA, Hompesch BC. Influence of gender on
the pharmacokinetics and pharmacodynamics of drugs.
Int ] Clin Pharmacol Ther. 1998;36(11):586-590.

Xue FS, An G, Liao X, Zou Q, Luo LK. The
pharmacokinetics of vecuronium in male and female
patients. Anesth Analg. 1998;86(6):1322-1327.

Xue FS, Zhang YM, Liao X, Liu JH, An G. Influences
of age and gender on dose response and time course
of effect of atracurium in anesthetized adult patients. |
Clin Anesth. 1999;11(5):397-405.

Ma X, Baraona E, Goozner BG, Lieber CS. Gender
differences in medium-chain dicarboxylic aciduria in
alcoholic men and women. Am ] Med. 1999;106(1):70-
75.

Fernandez-Sola ], Estruch R, Nicolas JM, et al.
Comparison of alcoholic cardiomyopathy in women
versus men. Am | Cardiol. 1997;80(4):481-485.

Bradley KA, Badrinath S, Bush K, Boyd-Wickizer J,
Anawalt B. Medical risks for women who drink alcohol.
J Gen Intern Med. 1998;13(9):627-639.

Tuyns AJ, Pequignot G. Greater risk of ascitic cirrhosis
in females in relation to alcohol consumption. Int |
Epidemiol. 1984;13(1):53-57.

Smith WB, Weisner C. Women and alcohol problems:
a critical analysis of the literature and unanswered
questions. Alcohol Clin Exp Res. 2000;24(8):1320-
1321.

71. Frezza M, di Padova C, Pozzato G, Terpin M,
Baraona E, Lieber CS. High blood alcohol levels
in women. The role of decreased gastric alcohol
dehydrogenase activity and first-pass metabolism. N
Engl ] Med. 1990;322(2): 95-99.

Seitz HK, Egerer G, Simanowski UA, et al. Human
gastric alcohol dehydrogenase activity: effect of age,
sex, and alcoholism. Gut. 1993;34(10):1433-1437.
Rabinowicz T., Dean D.E., Petetot J.M., de Courten-
Myers G.M. Gender differences in the human cerebral
cortex: more neurons in males; more processes in

females. ] Child Neurol. 1999 Feb;14(2):98-107.

38.

39.

40.

41.

42.

43.

44,

45.
46.

47.

48.

49.
50.

51.

52.

53.

54.

55.

56.

Nishizawa S, Benkelfat C, Young SN et al. (1997),
Differences between males and females in rates of
serotonin synthesis in human brain. Proceedings of the
National Academy of Science USA 94 (10): 5308-13.
Begley, Sharon. Gray Matters. Newsweek, March 27,
1995, pp. 48-54.

Muck-Seler D, Pivac N, Jakovljevic M. Sex differences,
season of birth and platelet 5-HT levels in schizophrenic
patients. ] Neural Transm. 1999;106(3-4):337-347.
Schlaepfer T.E., Harris G.J,, Tien A.Y., Peng L., Lee
S., Peatlson G.D. Structural differences in the cerebral
cortex of healthy female and male subjects: a magnetic
resonance imaging study. Psychiatry Res. 1995 Sep
29;61(3):129-35.

Astrand P, Rodahl K, Dahl HA, Stromme SB. (2003).
Textbook of Work Physiology: Physiological Bases of
Exercise. 4th Ed. New York: McGraw-Hill.

http:/ /www.keepmedia.com/pubs/uExpress/2000/02
/06/5548862extID=10037&oliID=229

Harasty J., Double K.L., Halliday, G.M., Kril, ].]., and
McRitchie, D.A. Language-associated cortical regions
are proportionally larger in the female brain. Archives in
Neurology vol 54 (2) 171-6, 1997.

http:/ /www.junkscience.com/news2/coldhand.htm
http://ajc.healthology.com/webcast_transcript.
asprb=ajc&f=cardio&c=cardio_malevsfemale&spg
=SCH

http:/ /www.physicallytrained.com/fm21-20/physical-
fitness-training/appendix-a.shtml

48. Tarnopolsky, M.A., Atkinson, S.A., Phillips, S.M.,
MacDougall, ].D. (1995). Carbohydrate loading and
metabolism during exercise in men and women. Journal
of Applied Physiology 78 (4): 1,360-368.

http:/ /www.muscle-fitness.com.au/380.html
Reybrouck, T., Fagard, R. Gender differences in the
oxygen transport system during maximal exercise in
hypertensive subjects. Chest 115 (3): 788-792, 1999.
http:/ /www.overspeedtraining.com/women_1.htm
http://www.beyondmass.com/forums/showthread.
phprthreadid=192

Miller AE, MacDougall D, Tarnopolsky MA, Sale DG
(1993). Gender differences in strength and muscle fiber
characteristics. Eur | Appl Physiol Occup Physiol. 66(3):
254-62

Elbers, .M., Asscheman, H., Seidell, J.C., Gooren,
L.J. Effects of sex steroid hormones on regional fat
depots as assessed by magnetic resonance imaging in
transsexuals. American Journal of Physiology 276(2 Pt
1):E317-325, 1999.
http://freespace.virgin.net/martin.shakeshaft/women.
html

Division of Vital Statistics—Center for Disease Control
and Prevetnion. Deaths: Final data for 1998. National
Vital Statistics Reports. 2000;48(11).

AIEWE Ul &) (E) 1190l olall jlacyl



diqiilly paedaill slylic 35,4 |JL

AQARAT REAL ESTATE DEVELOPMENT C0Q.

s -
WWw.agarat.com.sa I—IIJl.ﬂc



olilagh Uyl
drgeudl du el 44looll - LOL Y

Ps2 £ L2 o dlod (Bl B Sy ASLIT (e e (B Aoviall AalS @31 T AN S
I3l 3 i ea Jalial| AL 391 5Tdd - gl Cigual Ly L | ine o g¥ 2989 3939 (ruks
S aiS 9 Sulid) (s0 psB gl Acgene Digal Ay gubdy O Ciguall (S auS L
o2 a1 989 (J15udtg ST Gl 51 Olal o (393 e )13 B B9 Digal OoF uad DIt
ould 9 Auall Jady uall Cdg 2 LglS a1 931 0B (o ¢ LAGY @3 13Lat (g gudgell 1D
Ol Sela (il (09 S @IS (ST 1D Orguo (19 §5 S ST (58 359 LaS ,5T S8y 0

§ A% phal (uain a1 98Y ) JS Ceel @t 13Lat g Sp1 98N 1 00D (Sl COIS

BIERE Ul guy (W) 9] quolaljlacyl | 36 |




(Lusl Cued dsigall Glagal!

dga Lot6 4igi (1l (1ga

631 6Ly o3ls olias ol (93 o5ls B
o \5;“;‘(;2.) SpaSI o al S5 LS
din )11 (S5 (o oy - (Gl eyl
9 (e psd Lyl e ale Al
CAIS Lty WI305 o ol al Lgie s
algell o @ el 80 dm
iy @l elinel b adguall coxs
Adad ol slae ¥ ey Coloei sl o
oia oyl @1y e ottty L oleusd
bz Laily Gileadl Gle 555 @ s
Q13 e Ll o e Loy . oLesi¥l e
Ll o cganll alusindl ga
ol il gall Gle uatad ally ASLuall
(5reaV) Lasss gy Glly Adguall
Lele Sl d) (e Aiae 30l 3 )0 po
ol gall 05 Enyd AlilLes A3 153
olas Tagy (el dmdd Adsall
Al Loy (635 Lull Aan 1 clac¥l

Ol e I3l gunall 5 Lonl

Slasall O Goradl 12a (e g
Jldl 3l Gle 35018 Adguall coxs
K R S JE ST
s e e 8l ges dazd Olad M
alalus I JLEDY! le 35505 oy
3929 Ol @5 Leisd caxs ol (ygs Algle
315 Jll clgms o aly B3I Ll
[ OIS il gadl 580 Y 1o g eI
Ot (e OSLaY 0is dd Ll mgule

‘sl ciguall 1agd Guny

d\sw‘yﬁwﬂ‘wbrﬁ)\bd

(2! Olyall La S ! Z\;L_uajl QL
oIl ly s s S o
O g2 By 5,80 Ll duaglall
il ge LgiSly cigun Slaid o2 Amuall
Ay cod gl Aegans pub Abgeo
S IS Liale salyls T
A3 ddgatl culs goll oia . e =
Ol s cllidy (Il a0y 3u
Lelem g0y Bgdey By gSl (s iS
36y i @lacl jan lyiag
il B 11 o2ua 509y () Iganlaiins ol
o oy 5l | sl ol
31 32a¥1 oixgs 1,35 sl egiline
U]

e OIS Adguall el cilagall 055 5
Jum @3 2l J395 &gt Bmd e,V
ot il gall W Lgn G ¥ b )
oia Jumy lgie olas Sl Aggall
uﬁAoMuLsLumu}aJlumub.}dl
e 35088 Lgaady L@}swuwmul
Leing L 313339 Gals=ll 3l !
Lpas lagall muatd (Jlall Jals 2
JAligls 3 740 1 paal La 13

$C) guall S S

Cond 1 35L alg3Y1 (S IS oy
Sampally

O 338 555u o s alll 5€5
JLL::L" O3Sy 1518 Cand agd (yaoe
w%@ s algd s | g
J«: Sl gl e
658 3l -’;-: (’)—9 3l C)—’ ¢35 DS
3 35) aew Vs» ;,;3 f35 U5 gl
Y ol O e st - (AN a9a
Jlecdl o8 o A= pudl Ligs o8
Aosgacdl Bgsall ASLeadl o oyl
D WS YO e I —Jlie ool
C_b))_m_nug_a.,_ujb)cd}uu.u
sz 13,4 @I G ey A5k (Al
Oee O) Gugaens 53l syl 5l
Coand LS (e J3l OIS @ual ! o
O JSue () 98 @ ey dewly
cly oo 4l gl i o] iy omde
ool Tl (ye Gake agd (1S . (day!
illseatlly SISl fpeday Flldlos
_ubJL' Osanly Laged gpadlays
S (o 4l cuas — 3Ll (ygang
! dule Cads 4l Jgw) 589 @gis
A el i Yousg alll salie I ealeas
Aom gl Jae oYl 0a lolas (g ealgs
ol eaalaly @aslial Gulidl (uimy ye
ean 4 Oald ¢ 0@l loy gl b
ooldl e il ol i ¢ @581 S
o® LS wling ma.ﬂ (‘4‘*"5 NERwA|l
L,ML;LL \;uuﬁ» ujma,s

° z /ﬁ "z

(‘\o -4¢: A}A) aé.s,m u.bu\.«s

L;;«auzj?;nﬁmu% oIl allghg




29 Solasy une 13 YT tlgn Lo g
Calls LalS 3350un comial Il gl
el 1511y lglaonty 15235 @5 latly
easlal Ggilay Islawd (¥ 1)
O e Ggoan ¥ G ¥y sledl )
asall o lgmunl Lils Cliall N,ub
Lgo slecddl oy a Ao @ g3 =l
asld Cualazts Aacliall cigenS cigen
redll pmy L dlﬂ gw)j-\:a o®
s b sl 5230 (535G
s Lag . (VA: Gl Y1) o adl
ol wi Canis @2 il 4] 5Ly
ool Ul 3508 Am s | Sy 431 W)
agaall £k N g a3 (o

- B gl s

Lr"” Lu.” uLQ” Lﬂ)su‘ BT
-Olasky 3563 293 (e

lgund fyada {-\3&3 Sge ‘:‘93 UT Sy
ol 13Lad Jladl STy dxpally
el Lag Szluall g o Las ol

Ot lld e 3yl Mg Sl el

el ailagold Jugladl o il wie
e~ alagadl ol pla dnsiall
@t Lgy sady ully Aegacuell
Grally ssaidl (pe > cons - dazd
O 358 N (635 gl dakally
128 . @l o (cortlsol) S9!
ool pla lisy Ll &g o
$35 Bigeall ol clagall agill Lo
3aaallS el e Linel sy sl I
O ! le @l
Opars 0Ly asleddl (rag - Jg 3o

Jg,.\.aJU\

A3 saut) Ay pal! ASLead! o sl Jledd 3943 ps3 Lg@ (ile (M yomont) Adlate 5 )5

° ‘.u//

L@.Iwu»o;»w u.pfﬁ\ue(._i\y;
\}JS.>L9 b}.\; JL.;J\ O}“""J \)j..,a_a

U"MUJJQ‘L}J‘ Y‘}‘LU‘ ¢Y‘

o ;o:» Z o O
ol U})A,Lxd\ W U'“ J‘J \M\

-
z ot

J.,f\L;,C\ \,Ju.«,,w&fwu

-

S 6 \)jifw\u,.uwéoﬂy«

-
0 - o-- »‘/~

u,c\f.oj B lj,w d;ﬁLSau(..w:\
L.bu e Cll..abljlbj(i.g_g,a\
w;& (..@J}b UJ;}ZJ\ o ZaS o)

E o;

Cal,e Y1) aguwu (,A,u |l

(VA-VY
Bogead Miggandl e o sls ual
Glaadl Gl gl duad Lo B, el
aide pllo as® le alll atjsl ol
O ioble WL @ajie day adbudl
33aums Jo¥! asull 3 Comrol @89
S asdl By (@slally calls Lails
slaally cons LalS 35ame cuma

Lals Ciliadl aol 198,09 19Sig Igomund

O3 2 00,53 el s oSl ke
Ll;w"!\ SIS I Lol <)
1,;&5 GGle PAL,,\U wk.ﬂﬁj\ ,»J\
J‘—’J‘ o 05 ‘y\SJ MJ:: s
«éuow LwaJ\ ﬁ»u w‘ 5

(AY =A )

Lot Istund il Osimiy 1538
il Leily pgsenion Ll seie Lits
Zmally alll @azsl 31 .caue YL
Jo1a w0y mlel @5 pginmy peinole
sl —35a30 Eiia 13y gy gS
‘ap —Oied Gas Le — el

i Ll Jladl (pgilads 1318 2y
Amally aan Il liadl @asls
Caglal A il 3ay @Sl Gl
(:.;\:J.p:w Gy s g8 At
(,.@.;.)a-l.o el e u;;n \;;w:é
eé‘;r:&\y\s%g,@\f\w\ufu
el a3 (e a3 Jlby . (1 Vednd)
S 435 G Ak (.;J» ;/\ 15SS5p

AIEWE Uil gu) (EW) 2190l olell jlacyl



ULTRA SONIC/INFRA SONIC

CANNON

A Ehoias led deedss T pesoucos
WD W WO Tt offe-st
e VIR Nl PO I Precileenc

YooY ale o ot 38T OIS ptel AS o dde O i - (o guo 7 Vs

Sleel 1 akiall ois o ey g
Oleudl s :jj casly po gﬂ EO-RES
Lgrs Lo Aaie L)l 330 Jads G
)Lc L@J.L Eu ;‘_9_4_"413 «;sbl&a_" duc
Ssall dan oyt Jold Gaymg anibo
Blee¥l L2 susls cilS Ll 2518
gl el o gl ol e

E;t,; Gle Glalpp o ila dish Lo
L) u‘ M Cé.)w JW u_A
oﬁmg.muhgalsj.v)\_w_u‘ «_»3..&:.
¥ callail 15 lestl cilS 12glg oy
S yog9 Jod U ey %&w u~°
MLS)_J‘ d}a.” GIPPEPIE QLSUS L;A.\‘
Jdsb e Slac¥ o2 dasla IS Ll
clags 3155 Wy yeatl <l e t.h.a.”
@353 23 ally gus uaalstl oy S1
5 Loy (il 2ol e (golall
Slide qiosBy 2SI eanl Lin
o0 Aacal g B Luwe le 3Ll (po Adigac

realSI1 el

dxpally oS 33 lie (e Laly
e

p«-’bb% sl Bgu B u—“—*-' Jsase
L@uu Lg:JLp (s - JJ)M 4;:@\

of ~

@O‘JWJ“O)WWCJLJU
MML@;UWMQLYJA

..//

3\

G Ampall O AL LY oia uis
JI35pndadl yiacilS baglagd le cund
Lol 5l el colSa 693 OIS g puS
lude dasgs @5 ¥ by (e 730
OsS 19318 (1201 gl 293 e jlaallS
S yuisy .00, o ((epaw) Aalaia
mrall @gisls dogl agd O Il 23 L
(AN mall cilelu a6l (0 pim
£33 @9 OIS 13 Lie Jsltl L
ﬁ: ol i g Gy el g

syl s addl u}ldjzbjlju.ﬁ)_db
B e 1aa uSh . 1,30 ol pan ¥
(Werner Keller) ,L& 3,49 ‘:,.'Ld‘ﬁl
oy G @i (goly aley SMiL2

ceelaall Gl s

(Lgsle)y (poaws)

3aall Gasbe e 3 g3l — Jg Sl
Tacaing Lega 1195 canly ~350 3w
54 Slbgiall dagliad @ull g

2 Sl Sgnn 28 g aull dadiss o 5o
alally @ueell 395 wlldy L] o
Y AUl Ll dgalsal edLl
3aed wilbgiall (o el Uls a4
Jo380s801 Ggapa zlasl Ols b
calecsl I a5 Lea 31350 (cortisol)
dis gLyl BLa¥ly ddeliadl Slex
dee las] ol gleatl dales ol autl
Tl sline Y oia JSg o Lawall sl
3L O oo Amailly 3leetl ey
M @35 953058 Ggapa L)
.3lagll

Adgall cod ailagadl Ak LS L
Srluall (o ¥ cleludl o luyas
&2 J9350sSd Ogapa 5150 (sSy <U
Z) juamd @ 151 4 Sgina el
Thaall (pe cgll 13 2 (y3e gll 10a
ralall ZLEW oyt | g3 dila
{BiSen A )l sguls J9 5805801 (oga 5!
o? Js5Hssdl ol L 28,5 o
Lo 3% s sl 8 270 el
Leosimioy ¥ Y oclinnel Jue 0
ol ol 58 1 Jaly dagid 1,k
OSd9 -3939 (e 293 3LBg Jgunce
oo ask Ul Akl sl ale
alm ¥l Gl Salaghl Juami Lgh @SLUI
S 2 Al Sl plmndly
Aigeall ot cila gall alazind oladl
e ginga 29« calad o JB oS
o2 el Canga pongall 10 Joo i
i isd Ol Ageall ot @il gall
s S el S 15




1
i el R
S 8 R e e,

il il o
gerit e LB WM.
AEdae GLE SEIE @

M - =- o @7

]
!

guJLa.cI MU auLn_oJIcl_o.bI

wigall Gglill (o &y

e Ll slael

Ol e s e ) e aliin

(0 Bogie Sl dagy (Jullly moabiaal! slalaly luy dude Al Glo dems cupond! G i
50 I S| Ty (3ebio lalt JUB (Al g S| e £ 90l S5 J5om patall o
Ol i et Liaa | ¢ Latal O Leale Cutd S (Al ) B olall SLna ¥ (pa yinT Ao g ppal Lal)

1 5 350 5133 55 (o L G0 9l o531 ot s

BIERE il guy (EW) 229 qualalljlacyl | 40 |



Mgriao piiy o) Ahiaygdl] gy sty aB G HLN 5 s (ye
Jell B3 08e muliaall o3 (Sl Alall el 130
rleomatly S0 o 1 (g ol o sbn 81 o i i B3
sotemne Ll LgiSg Ll 351 el |yma dadd coud gl sl
B ri B gl Ol ele le 13S0 @ @@ (SUy csgunl
Cagall 9 peulimall s Lila¥ soum gll Alal o) gils (L Y1 yinns
DL 5 2l edly muliaadl (pe i sll 5yl OIS 519 5LN (4
elug dude alll Lo il Gt Lo Alsaugy 4o 51 ¥ (Sl
133l sl of Gle o3 lag dule alll Ll aif o cslls
Aagall Ll a3 ¥ (S Lal o Lagass gl cmuliaadl 5L (ye
dle (ya 58T mabimall o o g dule alll Lo 4alal oS3y
Al lylg 0 o Lglably ¥l e s azs Ll
wm\olﬁeo&)m\wﬁwj@m\@awu\,bwj
@2yl azal g la i o La b G gagiom g Lete 9y dom egilim

pgill Aic dolll ale Sl
dlalell 5l oVl (o panil

.alaVlg

dule Ollasidl dales 52y T L e gl slaz ¥ G el (g0
e oia i Juy Olagadl Gl @S jus 152ab1s @il 13)) Jlad
2l le Baugsall Joy 13 Gllagadl o @l @SB, 11
lgalls ﬁ@iy@gumnmpﬁjﬁt@ﬂ;ﬂ,ﬁ
Ajl‘ ULA Jlas é‘)}y‘ ZLu.aL'z-J S U}-’ ‘).Au.”j Cl.u.a.d‘j
‘j./.aja‘» dlﬁj«u}nl.uu.o- p&j.u us.)l_dl ‘55).44 ‘2» (Q.Lsuji\lc
‘)u‘ojjbyﬁhwsgﬂbtmw‘jgw‘wwgb
(el e s Y ‘:)L.J‘j Mt dle ﬁgaa.ud‘ ols Ly
Wi o) et el Aadl s @8 3 Aallaall bty 1 ol adha

1 yoaal! add|
maladdl 615 5hs e ol dile dlll Lo Comtl By
~L4,u,s;uzmg‘;.uﬁjj¢u;uuuusjﬁjmms_@,,ﬁ

ﬂw

P

y»du&@uﬂm\wuﬂ\uﬂu&@uw» A
Me‘m«u}ﬁ\-u u-°~ (‘545-'-' u—")l-d‘ 1S,
Mwbu;ud).o\» meq.u\ &) uu}ﬁun Ggas Y
(d“jugmtum‘,mwuumwiwmluh
@cb@bﬁwlgbﬁﬂjm@ w)u‘ ;Qu‘ Ja
L.Gjl’—d“"ﬁ)

- /ﬂm
PP

\Mb ‘_.\ym \,‘m\ﬁ zl_uyt 13,»» @u, SOATIEA

J.M g_&_)alﬁ M‘ «_n)a LA.U 4.4.&.4_9.91‘ u\_°b &ul.aa.d‘
.‘:;JL-LAla\ﬁ) «g_;___._ﬂ\

slab) Ae Loguwas) Curla¥ Jo> Aege Ollas e
1 (pgdt e basll

Sl ziedly malmally HLIN (o gouidl yuiomall 51,85 )
o wall Bale e O Gle Jou (Riline (iBlge By Ailins
5udge gewlimall o3 gl die @lug dyle alll Lo uill (ye)
L g ilad| Lgie 3agae paliad wlldg (Julll 3,58 B dalsg
cgerle 0B il sl cililges (o slan¥ly sl pmall
oia Ol eluag dale all Lo il @l (pase Aaally ( JuI) 2
Can 8 Ow LS 358l 1l e Led Lel Bl i 3ale
e alll Gl @auisyly LIl Glymal a8 Sl el
sLiboly (Le¥l Jpummt il G3ls gl 9 Lo M olusg
Lo i S3gnl o !

meladl S molas Llagul cgamll Ujme 2y
il Gl uill a3 B pall Gy gyl Lyuny (2L 5SS
@lis ol Js (Julll 3alls o mubasdl 350 Gle @l dule
O ke G ! Jam Bl Gl (e Lol glolie
Gsill a1 Jgo (Julll Aalls b selinadl mubliadll 3,3
sl yslomn le Gulas (3355 15) S Aul il 155801)
oIl alil 3L Y ol 5 d}u LA\’;m’wﬁi LuL;;gs

Cogaell  geliastl Sabe] Ale ol 15118 cusla ™ 1,5 - o



6eLdOW Joiutoll 46 yeill

anlu b

i g2 Caagl (ye Lgibait olins 52l ol eulinll s Labal

LU Lt OIS of Lasls slesl ] aslsyly
S, Gy pwladdl slibl (o cdayy abilydl e —a
e 4Ty Lgan 2 Bad o 2B 01 5S35 @ Oly < (psdl)
gbadd! slibl G das )3 @ byl sy oSy (Blacd! (g0
Julll Sl Lasie imd c3gindia Cough clld (4sSs U3y cagilly
psl DLl 350 @) sl gl olalo] Juindy ((ygSiead! 3,%8)
oLl 3eliodlh seiwadl (o il ¥ clldg ool 1 B
Lealall cilulyull el LS Lums | sl die i 13 Julll
Blemlly e alll 3L ! 128 8 (655 g LS Lyunt
319 i ALl (ye Bine 33540 (20 paill s S| Y 02ia (ya

(podt) 313,00 i it 3 54 o2m (S5 o

1Cond | (pe DG
slabl g W Bl Al le 2aLadl casla¥l 3 3850
4_.4\)5045.‘440,\.: S35 G cagdll e maliaadl o 23001
J»csﬂ‘}ﬁﬁ% uﬂ-u alil gy U3 cyay ey-“ deenl Al
ol £V €lopis SHe Jas bL A5415 qu Jal ﬁs-'
e s Bl OLad¥! agh alll Jox cpus das um-“ liag
asill Gle Jyumamll alull Lellall Apeal Slo Jud o Luld Sl
J1 385 (ot gl 5a5p opumads o cgeall J15 el
gy G LA 09 iy LS s (39 T |y g %w
Leaitl oaa Zraaly Julll (ulsd dand i 43 Ll L3 o g
eld (e Anlyo Ligh @ Lingl 231 o2 o Y1 bl agill
JLeSIl 23 58 @V OIS Lelg cmmlinadl cguny Sl Guld
@ela wdd Gl IS e @algig s IS Gle (uldl S )
ROl s @zm u@b Olal AleSall Aygutl Aiwdl
151 ij puladl wu;» B G il sie gt
Jl ¢wu¢bw&~3¢k4ﬂ‘&aw‘u§dg¢3 %g«uﬂ)
daioy (B Lo calacol Alay Alalall 51 a1 fpe dl ol dalat

ugu jlac]

all) e o el 0050 ST LI a2 rlinall cLala¥ (5,51 Slle
2 Bl ¥ly LUl Sis (HlSay pla)y JSI Lells @luy dile
a9t a1 Bl @3 din) B A paall ALl L lylg 1 pinmy
S o inll gl 13 Ale S5 Mal 0 pal (4380 (3 o I S
LS - s e alll Lo o 30me (f5 1 sgacmall (o0 umne
I5ialal ) geudl 3e¥ OIS HL jue ) pusl muliacll o gl
oo 9l Lyl Bl YIS salls ) s S ¢re Lials (easlicad!
2 O By LeS JlIl 3 Lghgunl W13 (o ,allS jalls 52
LAl alll 3k el s

O Cagill dle clgnly 4Of : Joi of padatad ¥ Lile cliig
W55 ol i Slilg G 2 388l HLIL 31wy
Lo jud ol 5L, g8 molinal) e Joladll sie ozl Janll
Sle cal sl alilyy wlis oY @gamtl 3:La¥ Jiluy oye
Juily (pelimall 152201 ) 3:Lo¥l 61930 JS Jaitd aganl! S
el o yglas 3 Gl SLT ud 55 Jle 392 e
e asbaadl cLab¥ o) (e didl coad Lo s oS3 Les — £
il Al 5 e Lgiguin (ye Cagintl ALS LM e (5,51 Slle as |
gose 3oy 2 Al A, idl Lgale @iuST 3068 A
B 2515 Ll JH 65 Jas ool 5033 s 4153 Leieg
el Gl alilg, il didey (olayall £V €950 53 Jass
(pobaall 1550 ) 3:La¥l o153 (S Jadil agasll Juses Gle
asill (2 pal Julll oo Ballall 333 Aeeal Glo oS5 ciely 3
(Al alll 3L uwd}u &>l ol 52 Yy

Sy gl yeall sLalols 3 pag 5Ll s Liloly 3 pn (gguil] ¥ 31—
Alas Bia le pluaddl ol 2wl HIS adllly 33all ade
e alll Gl ) 3151 Ladmd . (3l SBg3 2lia) 5L (ye
LalS ol moladd! (e B Y (e Galll juleill @luy
il 3elo¥l JISaT 2618 (e il @pass 3151 Lasdey Ll
(olaag dgle alll Lo a e 0z L1 5l ey 5L e deiad
Jﬂewcwmﬁu‘dﬁﬂj C)‘*’J‘ﬁ@-‘w‘u‘ds
c_uLla-:u Lu.,\J‘ 9LA.HJ‘ Lu) ..\.a_b%’ u.ﬂ_u d\ﬁ @ ;La.u.u.v Ls
%» Sl 4.[93‘_,5 LS 35 Limiea W ﬁM Clwms_u.\sj

Ngs "éb‘w Gunll Jazy b}'ué-@)-u-“ Jax5

AIEWE il g0y (ER) 3190l tuololl jlacyl



Al dadd plal y £ LAL
ISy iy e Vlall 02s a andl dais pla )l o o Lalall ey
O paall (o ey 1 35l Sgtene L5 (b piilis jut
G 6355 gl gienn 33L3 Ol g paalle 3Lyl Loy
o® ! oy (5 Jgnally sl ¥l (oga gl @l 5153

W g 6LV | 0@ @l uwl

diwlg (1Luudl wle

YRV PPN L V-1

s AcLial) jlga dacdS : LI

(C. Haldar x. R. Ahmad 2009) ;ydoldl jas asg
@ Oeall Gle 0,80 U5 (e Beliadl Slea Gle 35 sgall o
3L IO (e clliSy (Y 8)50) B pagiall 30a1 @ jall
Ao bl Gungadl Jolaltl 515 LalS o L alnll mlaad ¢ gt
oandl am g LeS L galoell ganailly (6 el gasaill yue 3y3Lai0
LMl ol (C. Haldar x. R. Ahmad; 2008 ) ,a¥I
doiiy asdy M1 Gugi el (g0 5 s @l (B Ayslaa ]
G egnll dady o cegunlly 5l LWl 1o o)y e liall
@ aall o s il 3yglacltl Ll Juayg alell (g 2aly
Owigidhaall 51, 8ls (39S e LI ola 3503 alell mlaw
O gy LS 13 p8ln pué 33,k Ao liall s I 635 Las
- ezl Aebin (e (98 @ AN (pa o juad el (o yal

353 Shsal) (190 3 3813 Sl (B 5 M1 393 e ol oy 1 ) 5 3900)
((C. Haldar x.R. Ahmad 2009 ) geliaf jlgadt e 128 p0i54

cJaLadl aaitl fye

Jl 2 alaadl sgunl (o paill Gl cgudl @ladl cusl Jgo
OLas¥ e 51 Yl o0 o Lag (i g HLui¥l e sl pusl 4
Al alll 30 ol 1s B alglind Cagn Le s et

: Aselall ARG - LI

o2 Bpantl clalloadl fo Sl el wllans e,
Al @biglell gl asl 5oy A0LY! Gugald o 0S5 o

Al
ALl B b S Al gy Luc Uil ol Julth 3 Lol oy 3
O die By ¥ 3,801 Guge ) Julll ol ¢ 5ty (3leed!
caally lgilly Jultl Calasg | yais HLgitly LS Sl alll Jan
(o9l calall 1 (Olesill Ltaing) L LISy

e Bull LIS el ans cipa33lg ¢ M 3lemdl S
Dlei Lgilas

ALl o) e o el Ty 3L el Zlumall Calas! g
G 45950 oy i JLRIl L @Blasg ledly Sl 659!
3,00 Gle s oo OLui¥l mas O das el b yuac
(e 2980 dayg - 4 dllee (S ASd) cilaeailly cugadl A5lS
3,01 o Olus DU el Ayeliall 35000 @alill Jloxial
aluaadl (3o 513 ¥ palin (ga Lgt Lo S (g @2 4L 451 )
-Light Pollution (Sgall eiglidly mllaine sl

Be oW1 S dol ;2% i judi

OLs¥ Ao e Siguall glitl 51 )

slge s guall oyl Gl il 13 Aualadl Sl ) (g0 2,0
Sl cye 1amg (LYl Lolis (e ajy eliall ol Gagdall
5,58 530 o Lol ol aamtl dielall el (g i gunll
tlgie Gla¥l Lo 5yl Lgd s guall oo yarll

@l yd o ailly (Blay ¥l Hsaidly gl ol @ligs 305 Yl
Bl el N30 5g « el (e dalizes



s ol (539 Mosad| (190 5 Aged]

b sl bl 73S (g3 el Aueal L)

(Reiter R]. Korkmaz A; 2008) ;yisldl ey sy
o3 aie 431 ( Shadab A. Rahman. et al; 2009)s
JED Eoo (g3 Muadl g 50 51 58] dal @ ¢ guall LYl
dia G Sl cuanll jue cgall Guall 4SS Gl
O Ml 51l daly Loy asd il &y pagiaall 30all I
illac s Lo Sl (Saall (o Gl agill bl ol I 535 Lo
co el W5 gl

3 aSO sliaeS @uuell (rg3 el dpanl .Y

Dominique Bonnefont-) o ial ol aey aay
Oogdeadl ol (Rousselotab. Fabrice Collin 2010
B9di 41yud Ol o s Augall 38V cilalias (po i
dagieal Jased A 3 0089 o (a8 3505 Ol js uad Juas
U e diagls C);‘ LS .49 yasll 530SV @laliae ngéi Y
seditll JulE adation Gl LRI Gales IS 595l
Ll o Agumll clandl e 3Ll 3uasY e oLl
e sy Loal 58 agay 3unDT slineS a5ual 2Ll
3auS M B3l ciley 133 Jee @alaty clldy yilee

: all (g el daal LY

O (Olcese TM et al; 2009 ) cpdisaldl joaey aag
Al (o Glang peala ) (o e Bus (e Jay (uigi M
(Juan C. Mayo et al;2005 ) , a3 jasdl asy LS
Ol 3 ISy Gl I LA o pa (yn BalBgll (659 yuio ]
o pall il St e L

(Monica Ambriz-Tututi.2009 ) ;yfaldl jaa asy
ool ¥ e Jlay o AW LiShus e Guigi el Ol
YL

Ol el (e 3315901 5 (g3 el -0

(David E. Blask 2008 ) &Euas!l cilulyudl (aes e yglsl
oeliall csall (s yaially Adkaadl ozl o Jleall o
Aeliadl jazll wliiSy oo pudls LoD Lisyus Y1 @

ugu jlac]

AT e ¢ gualt jLatt 2O & Lagt

ol (Mahmoud BH. et al:2008 ) ;ydésldl (aes aag
$35 G alall Gle Lo 1581 sguiall e pslatell cadall
U8 alell LS (5] pedl pailly dazsg alell 5l jeal 1
aliall yud uencll I Zals¥l 1as 5 ymll o)ledl ZLl
- dacid) oSV e gl alell LS 2 sl el
o (Andrzej Slominski.et al;2005) ;a3 jaedl il LS
e sgall 55 M5 (e alall le alie i 15580 cgunll
M1 5iguall ga g bl 31 o Craigidleall 5l 5l
il 9l 3y9s Jis Bygumell almll Aadhy B ala o agd
280 dads le Jany LeS calantl (ol yus dafig calnll (gl
$9 593 dly calall LIS 5 Gl Aumadidl 390 A0l
23S LS

(Melatonin) (s Meadt (190 32 31 381 (add : Lualss
Jelil g3 sie duands 3y5my (363 Maall (g 50 51 58] @
‘:gﬁj.ba.” M‘ v\.u..\_o n_"n)a:vtl.n.d‘ g'ﬁlsws.\.é Zda.u.;b.y
Ol Llasig andl o yiuis 3aledl oda «(Pineal body)
OSI allaily 35l 33lall ola 558 - ulailly pulunYl
ST slaine agagh of das Sl uadl SLS Lgead (e ilay
LIRS szbﬁ saledl ol (QA-\.LC BEY:x Uf“d‘ O.m.” )Li.‘a Y
Sal ol aaladl ol 31 50) o jeall B (azddl aud LS
)‘J_)JJ Ua:\.uu OJ‘Jﬁ“ ujs_u ‘:)Ua_ﬂ Zt:ﬂ.,u o ;‘..\..e 3Lt ol
zloall dega (s i 43953 5B Jams O I (e 31 s
(Y ay5m) sl S8 51,1 mBlind sy agy pued (5809
sl Los sgunll (o patlly Jas 35Ledl o2 31,80 ol aag a3y

ua‘J.A;‘ Saal (Q.Lu.’z'_” UQJ‘*JJJ’G"'“” LfLC

B0

50~

40 The pineal gland begins producing

Melatonin levels peak
mielatenin in the evening.

irs the middle of the

30 night.

20

Melatonin levels decline to low
daytime amounts. T

8:00 P.M. 3:00 AM.  T:00 AM,
Time of Day

10~

Melatonin {picograms per milliliter)

2:00 P.M.

(3l ISy zhasal! (B g Sl (B (i Shtall (190 50 3133 1V 53900

AIEWE Ul gu) (EW) 2120l uolell jlacyl



d> s Aoy wou=d u.”; uj.’LEJ‘ (2t 9 celnatl P asllaigd
aglass Sy ¥ 3 3,01

I35 Le olia Lintae! i g o Ml @Il Jg3 o5 gyl (a9
L:g}_.ﬁ.” Jﬂb—‘!ﬂ” C)‘A (Q.LJJL: )LA Z;La:g‘ ‘a‘.}_‘:ﬁlm‘ L_’b Lﬁ).u:i
(Jl @35 15 @S liaas I52al] ) e pucal]

0cloM joiwod | Wb =il

Ulb b alo)

oy doile Al o i1 J53 B alalt Slna ¥ Ax g
(213,31 e pSomubac giakai)

rasdl B gl el wllias By yil Gyl ol U8
oo Gl Gleall G B Ayl Tas ol Jdy cegandl
e oMl il ela (Sguall Eiglill (ye iy Ol
(sell e lais ¥ G @liug dule alll Lo ez il Ol
sage e 5,mlall moladl jblas o Gydddl e
&3l suge B Gl @f il duaselly (La)li 3l YIS)
13] @Somgslins 15221 ( oleny dule alll Lo JLad (gl
Ol Al o1y eliy ol @aleadl Jaall oSy ¥ ) Jullls @53,
el @ling dule alll Lo uidl yoly 13Lals ( idl aSS (ye 20
2 o pall B3l (ya yud 13Laly (e osilis @I @y ¥l 1
13Lats Loy o cye 158ty @f @y Julll 2 mosliaadl 32 L]
o gl sl lally Lioms e Bagis Allius 1 3 ylaty
Yy ssall e laks ¥ Juu o o 45 (S sl dBs Ladollas
Joell g Al olag il JS B A gl W1 @IS
SlalSyg dia) (B Ay pae (ST @1 5 pulad Al AU (g0l
(Hgaall Gl A iun o oy L) IS Lo youti (el o AL
Jses oo cLagan 151La1 Lajlpsl (e amll (e il S
Ol s g5 Sl 313,01 e grylaall @315 a M|
sguall 51501 o il pe Ly (621 Sguiall glill cye dig
Jalll s

o (Pauley SM.2004 ) Eyum!l el ¥l o yglsl LS .
33005 (pe L 09950 0B M e gulall (20 52l (5693 el s
- Odsally il Ol pow =¥ oies

Sanchez-Barceld ) lgias colalyudl (o noadl cias g a3y
(Joo SS. Yoo YM et al; 2009 ), (EJ. et al;2003
sliaeS il (e 3l Ol puall sbinedl (pigidaadl 550
Lt e il bl le @500 I dalo¥l 3nsdU
a1l UM (e Ol ! pigi Ml dadly o Al yud
Ol pw o2 4 dry g ¢ ALl lsliuadl (e s B
ol slass plb ) LS le il san asdy il
LIl cige A 635 Bl ) Olo s (B9 (g e DU
S g el 25 !

Wt e A gualt Cigllht a0 .Y

@lligh (Ll 4y @5l gl eglitl olasyl 5b LS
tlgiay Al e Sigunll Eglill Al SV (e sl
OLud Y jid At | SLSIST

il g Jligsdlin Alrs 4l conmingl Gan Gy B
LaslsTy (igaall cuglitly 3 pallay aym Lo le egunll all
Ll ilglinall )l il el (LSS S e Al
sl g Al Lguazs (Hlud¥l oo Yo Gunls (S5

LD Gy Lee 35gka 25 Y Jguiall

16 94all 3 )LAN HOW Lo & el a p AT S

el gl el Jlalia Il &yl cgals O e
O o2 il @Il Gl (e La sty 1S5 pely Ligysl J9
O 4 Ll et 0 Ll (o Gl il il ¢yl 5301
pae Il el yaall ol Caugss (551 31 AL 3Ll )yl
ahgall Ulell (ye Julaully Ot oL 5 Il B il
o gialy S agemill 35 Gand iy cntall (pe Aallaiall
Bllass S Lpaganll 550Y1 rulin (ye g g3 Jlonianl calay yicll
sguinll (uSay Catics Lgad ruslims Jlasiaal o eI I dinis]
sgaall Alla Julasy aalball slaidl b @aluy Los (Jaud g



O Oles!

(?'(;f;;frxxf Lreat

Ll acilayila i s
Dar Al-Eiman Grand Hoter

el ol ¥l i3 L1 6
Dar Al-Eiman Al- Khalil Hoter

ligy crlogipls Lize s
Dar Al-Eiman Royar Hoter

ale i colayipia bz &
Dar Al-Eiman Ajyad Hoter

wrlasll jla L3l
Dar Al-Eiman Hoters

www.daraleiman.com



—l_ "aL7 ANVdINOD WIHSVH HY11nagy — &\\}b .+« iy —— wodeiqeieIpNES-BPUOY MMM
- 3 % - o : o ) d), | Hire: foALiva (L. —58 -)

VYAaONOH

I G = s

o\ orerfle ey 1Ty

.4314.,%

1

sweauq 40 Jamod 8y




olnig @A)l L

Qg Al (pe duwdd Lot o LuS (e 9e 3 Comd 9 (aw (8 HLud W g A2 Aaliy Ao
3 pomdd) @SS (po 1313 O dad ¢ 21ga g paT Ddade g - Al ooy e g (Aioud!
OIS -Legis g Layl o Aiand) (339 (30 Lagule (louadny LGako g (Logis gu Lagt Dld

LOLON Blem (30 12 3o £ LusSH

*all 2,9 ol aie (ron i ae o [ aldy
il e o)l dgola clinll pgle puud *

AIEWE Ul &) (E1) 119l olall jlacyl



e Gllay Leyy gl (cabsl — i
Lol pllaine iguSiall dagall lia
alS=¥ Ui cyber thread iyl
SJL:L‘; a.CJ-LQJ‘ 5).4.}.0.“ alayl B gs
Blall @SB I GIL Lasy Il (e

.(\YA\\‘\~)5V\3“)J‘

dde alll Lo all) gy J53) Bles
e g il @S Oa! (e @lug
Lo @S5 @Suins Lo yuds oSL Lo L)
AL dlgs o slx Lo ey (i
D)
it @3 Jam s LLST Jlisdl (e oS0
IS @Sl @S il any ymtl @S

gily Slisdl o LSy 3
U L ey el

3li oy g s B agillis lgun g U3y
Sl (b sl dages il LS
JLs 3,550 oia pa L @ 31 alglU
Adall Llas i slalall €31 @lag
cread G pially aslgll 0301 ¢ye S
o Able Aaas Sisiall s Wil
s ) dligmt Say Lo a3LigS
eladl g iyl Hslan 1aSa Wiy 4y s
cadl JBy . ddaall 5 yie alalie L
alad e nova series lagh oYM
L i s a3 el Graedl g3l
— 498l ) Lgl,lesy (making stuff )

J:uﬂjj__db uj.\au_” d.UL\S) ‘ um‘j
Wlia ol LS . adg,ndl Jeo¥! @l
Jajﬂ:lj ‘ ).ZJ‘ 5393 (ya ga___‘.JaJ‘ ﬁ)ﬂ‘
Lol Lgy ez 3l il ol cls
293 ela iy Leun uliSTy Leail
syebiadl Bladl clyg > (o IS g_év
4las pe U1 spider’s fever cSLall
spring (g ! o) go @l 2
3,85 Lol (el (o Oliiig) fever
A‘}d‘ Ity o el Ctu:ﬁ d> 935
3g,dlg 385t ola ‘Q_C..\_..!j eShiadl
A‘}A Ct‘u:ﬁ a:")\_'aﬁ ‘l_\.CLl.m 3..\3.,\% &\_‘v“-
53 pikadl Bslil] B Mall sl Hias
ilagladdl yme gy duallg uslgll oy yal
o Ll (e ol GBY s Jias a3y
L) e Jyaamtl o Jleddl s
@ @lidgn e sl el @l
359 il G (se Lgale b pal
ey " genetic Engineering
® 2l nanotechnology gLl
O el Zl) o Leddanly it
alin gLl L @u ¢, lsls
4.wlU‘ u\xuu 9 .(VJ‘O)Q9_‘S_A_QJ. ot Ja}.:;-
o285 SLall 355895 ylad Jax g0
Zu.zn) ol @).FM\ m‘j azu)."d‘
Cl:ub ;.A.S.t_:' -LBJMML~ X (ngﬁ
Al alll Lol cgm 8Ll 33 53
cannibalism 51! Ll 8 das
LeilsaT e 3 eIl (S Liall (255 Copmms
Bl oo el sLeally 39 1o Les




Biso alll (e Gl (rag Alll Lo
(VYA 3,a01) €ogmle a =i
sl i Ll 21ty ol il
o @l Jgo ol pizmall (o syaall
sl g (LAY Lyged] @gilomyl
030> Aclin 1A 5 sl 5L
oyl Ll la e ey L (-20)
alisadl o GUl Lddotl cilieell Sle
oyl @3 g - sauall s S alsYl
oan o2 (DNA) Ll Julis e
el copiall 5o cilidiy o clien
coled J g el (oo Gl Ll 0SS
Lgoke 2 iasagly Raalmy (M @a93lady
S (e il dawstl B alyY
Juded Jolds (50 @uud B 3aiall
e S daad (wlsyeedl) alietl
sl Al aludY liles (Sl
Nl s Jadiy (dogeztl)
(b el S iall) Lasonll
] &Y @lilgetly Tarantulas
O Lled e 3aily L'sbi? llasil @
Yoo e 8L Addsll CSLI G
Ol L C_xa;\ adly ceds i Goula
sy g aige¥l Galen ¥ Julus ¢
Aoy g @l yaall o2 (code —358)
@ulall oy pls¥ ola Gy 35S
Eigas 94 Lecen RUIIPUNS R JCR N
e blael el jué S0 Jeules
s doladl Ay

An polyalanine ;. o¥¥1 3050

Glycinew)&qg}__u&\ oaesdl Calas

(Ga) LI,
@l e Glycine fyuwdet! skl
@3‘ u.aLAé-;y‘ O B ytas p.ﬁ.!aij
Odls el il sl dl pa(X)

9 cgSiall (sSay SVeall WMLl ye
aslaal oia cingel LS puatiall j5Lall

NG

oAb iall Jlgadl 1 alll I iy
gl e o2 Ailaodl Hgeumtl s 131!
el 3¥gall (yn Sl e o @Il
gl ps (o dogus (e deginn
Ml (yo 35Dy 23 G531 58 g2
o) Y GaLad) 5,00 Line Ly §3¥sal
S TR S W P LA
Gl Bliadly 35ally Jleamlly g Sial!

Ml g g Siall Lgy gy

’A-AG“'-.'JJ.‘L'-” u_..')_ZJl‘:,ﬁuS_n_vJ
@lntl Gm ¢ ALY e p55 B gl
O o elaladl IS0 g g 51,31 ol 341
olaslge guily j > Lok GUD Ga=y
o IS ol gl dil pisd LY
A Jmil fen IS ast gool

olnJlg @A)

o sl cliaball o ol pagd! 35al
Sl el yuyml ol aliz¥l gn
Ldle oS (Sliadl 3uimn (o glay !
s STy bl godl udd (e
Polypeptides i il suae
calaat (g )l read ) s Se!
3 yomae 44y yhoy reulimy sl Lty @i
Lalasl (5531 o Uogud 3l olia
1 3ok ol Lgiiliag ety e Lins
5 pi Sb cliuall dogiell 22a 3y0dasg
s U Lgie s OIS Lega 35
oo dogiedl 53 igSall syl
L2 a gl LY aitl Lenlie
S5 Gl (3¥sall) cbiall Wl e
Jem LlSals Bllly laall Gudl
@i9:Siall dogs (139 (ST 3sd) udd
Uidg 3Weall clle (g (e Jalay
lacsl Vg3l 2598 uiall doguiell yiias

1Vgall IVl (1o &M ugdl (igidinll bgiA

Silk production region

Silk glands S

AIEWE Ul &) (E1) 119l olall jlacyl



oo g Siall ol 5] Bl
Lot Ll Lmiele el s ol sl (o sl
dogs CLLY Adletl A8 yaadl (e V"S‘Js
oeSall Taa Saih cas (egSall
Jolaadl 93 ga5 lawgll 1S, pal o
a1 dilsllyy 3 ediadl el
SLiall (yo dnls Buegh Joding el agudly
M V40 g gl Jobo 7l 5
e MRy g Sall 10 Sy 3 i
2193 Velliag Com ! 30é (e sual
Ao L0 dlagy Les &y 2061
alal s oo iy oyl ye t‘}j
Ol ALl €531 o o Aalizes
Saadl J:‘S‘ﬁ Ias—’-ﬂ Calidey doadl ol B
o lele oyuilly Lpmimin @
o Gl (Aplemtl) dngolatl sual
Leliiow ! dragline silk Comed! dogis
el (o dorums oy Losie cag Sl

1) 4Ll gl S

(YY) JSadl o sl LS

=i

20 Lghe a5t St

5 pglae 9l LeS D9l dog OW)HLE

. BA).'FQJ‘M‘

ln Jall ol sl o 5o somaalls
el Jgmdl 10a 5 dagh @5 13
2 Aale 335 Il 535 sl sl
2 gl (gl Jealed A
L Amiin (3 @laiiall g oyl daiel]
-sheet 2,5tk ol
e €55 S pemie a
by dl (e due B calsamtl sasiag
Sl il el 4 340 5aaeYl ggumiy

.beta-pleated

seie n ulu¥ @adl sl 5a9)
el (ya Baliea ol 3ol e (ol )
A IS Wlgndl gl clasy
O A gyiagd) daslg Il alasyally
ol sliel aey .CO and NH clegans
Aawns gud danlgydl ola (yeadlayly S
5308 slaels Laaslay Lgielss oS3y

<939 Alfle dasl gy Gagu> Il (635
Lasla 3 Olgemtl Ladle ala uaty
Fritz &l ,l¢a 35,8 5 ,ugall 3)9auS|

"JDavid knight culi aass Vollrath

. GGX 43gu 4l proline

Ol Teldl 5 amall colugdl olg
ol Aayley cosh ol Lgy dadimy
5,5 <Lisl convergently evolved
A Ggale Yoo e HIY atial ke
o sl s Lpamilns ol
1 (554a) 331 St clues dola malicy
0 iy Lag yapmedl ilifg yo e B el
gl (29SS dlee B (g 0 IS
@laglaall (o By yae g Lo Lo ols
sl e ASLLN 88 pedll B ety
el ,Sadl O Cag yaall 31 JoSadl jomiall
alanine-rich- ;¥ oaems 3l
Jlmadl didy Le caums il repeats
s Bl @l Sall Lk sl
5u8l9 a5 pe yul V> (1D (yes Mozl
. ?Ua.ul

Fibrion ag st do gt
protein

g dd s Ay A IS (9SS
Opomsall alidyy dde Gllay 38 50
33 59 (g ymed ! a3yl
o uba¥l paldl JSES Ais
Wglang dblme g aplall =il
L iepl clagd (e e clagday
O nsSLall (e (Sl (g )l (e
o ae Adlye yaiuag glycoprotein
cork) Lels> sty (3 5l aall
5o Lgilie o wuin Leay . (screw
@l pelad e el (omadl Joill
doges A iy Pl (o pauall aslly
ey Adre (S5 A1 @D &y
39l ¥ 3 ks Bud ag pup=ll Bus

LA‘)S.“SJY}W‘@Q‘M“ |



byl S ya ol Al sl
Leal jomily LelSin @y iy pgSlally
158 alb JISal 2 Gl spugy
g Bl Clesl olasl e ol
aa by Leallanly JSEY sia dalag
USSP N R R WL PO
Slo 0580 AGLaLy Asd A5
(dope) J3all Ogman ol eeailly J5a1
il il o 55 i ol Jilw Al B
Jle (S taelaiie day by dasdy
@y ol das Gl e lag 3150
Lo I gosld) Bladl 3ol fygoes
£ Loy® aad Aihaie g lSe b dash
ol Bl zo,a Jd @l yieuds
EIRRUNESNOIE IR R TP (e
ey Blall sumill e Talasely 3lad
Oy Ao el Juoladl (e cilagles)
e Opmandl e @y Lonie 451 azie
daise ) ey g oy g ) daed | A
lans allsmil @il 3Ll Oluas (e
Loy Ak gyaus danlg) A9 clly szt
dshaoll iy Ampain daod 8 50 By
Wl B ua gy g1 B-sheet complex
oha cLidly 2yl doguill Slgill
Ol @liysa ol 2dladdl duleall
S oolai] aey) Juwd Gigsuendl
ld el eyl el (adss oSU (Celay!
hydrophobic slell sl dx il
b @ dbh=ll ui By segments
OlS i codddl sldl il (e
Azt ol I Jyosll i Lglay
e 0o S Ll 7305 55 o s
Py bede gyt dagzll pslaw
Lo (fudionl) 33ocall dmtd dagsll
O sladl uds Clmd g Siall veliw
ST pll dall Jazmsg dasanr S35

LS i, illy Guel) adle S1 5

Jilgls
s s o caliy el e a0l w3y
1093 cealld (g pasSalall (g ettt Bl
oads 8 Slall suclie o Lela
Les 38 all gl Ll an g3t
il aldee Jiolg e SLal S
< Bty Aguw Ay yhay ypeell L0 B

05Se peaidly BShtl BT @gd Bug
i Bl sles g sua Yl (e
alafadl tue 58y (9ydul)
oM (ye 031,58 (e Byl (Bgd!
dacell jugeeiy delion (o L@l Limg
ISV EN R PSP N PR  repe |
Ol () ddlaid didaydl
Lgaes 3 uiim 3,8 5l 3 ulad B e
gl (8l Sl (e dae
g3l 55 i pudl JSLeadl 138 Jasay
4l @iy e () Aalaie i ddlall
zor> ey ol pueSlally aiblaly
laa cpe adlall dxg3l00 o3 J5Ledl 12a
JSLadl 1ia s @ () sl
Azl (D) slid gl duned 43 5k
O AaaMlly jucelly SLELA (a9
IS G2 Ol 855 Ol Aulesll ola
Iamg gl Asls (e 70 g s0ill
Aol Sl qlaas e lel
WL IS b penD oligyrdl elaed
Lobasil 431 36,5 sie olagals
AL ol yelll s oIl (IS g fouag
oledl e 3 Lalgdl Layys calis
oo (Aaall) 300 A5y, L)

olnJlg @A)

Sk i S5

.According to Vollrath and Knight

oo (Aol ) Aol 3us S (s

Sy £l ] B
Gllug B-zone 38 ps () ouS
Ay 3 puols dilmyy o dahis Lgde
Al sgas (A-zone dalaie) e
By goedl Al 235 Gl (D) sl
(AB) soahicl LK _agy .l
Sl 318l apas L qg 1
I bl sl gay ag il
oo Ggim g1 275Kda (g 9o
o] el alaandl e
spidroin II. (ygs0uwly spidroin 1
Sl 59l Taa 58l @iy STy
ol Gslay O Y LI ol oy
efhagall e ASla clelid
o B3sagadl LRI ab Ayl 8y
Ao @ lasgnll ol gy (1) Aalaia
el Ghgn (llde) allas
Oxiadl g3l 58 5ally I eSS
() @dmss o Lal (g ymll dail
oo (A5le) Al ilysl llia s g
ol canlany g Ul i gy sSlat!
Lootie (aSLedl) ASLadl el y5Lall ysS0
e S0 Adle Jdl=adl Haels @
olpady cluas gl alnia
JSaa Lgly s @b Leade 34y

AIEWE Ul &) (E1) 119l olall jlacyl E-



Ll alie¥ Gl Jomy Les aliz¥l
Sag Sl s e dgaleansl ST
el Yo ool e\_._n Cavn
OuBY LeSSuels Nexia 38,5 s,
Leslewly 23l 2z ,¥ alie¥l (ye
Je= il webster ¢ peter yiw gy yio
Anell Coum g A5l LS Liall il
4,41y gl (e (alir asg Aagun ol
¢ hybridization (yuegilly dulanal!
Cageu 1 LY (e palad Logio i
Lonl B Gyl (gl @i
Oe Lelas Nexia a8 54 @S5y iy
Odis e ey 4 143 333 uege o
a3 Ll ] dligmy ! Cals
Ll ey Apelin 4yl @by
Lot olaahadl 1us g G Lle
gzl lo ppuddl Jgumzmlly a2 M)
Byl g B auiidin G|
a4l Il el ZLasl dog g
Lilemt! bl y A g ylanll sl oual)
il dygemll dx Mally Ol judall e
zLoly Space Technology sLinall 932
Sports equipment sl I el gal
EFIENNLYIN () I P~ RN I LS
wear and tear Ll aglas il 03s )
Wleadly Jlmdl gLy alasiadl
sl lially @bl aelia 3ajaly
bl ooy il gl 71531y 451540
Qe aadl Gduy g tly
AWLaH 2 ¥y clidally alala 31,
Aodatl cblaatly calslaatly Jloll
il puadly daladl dal ol dog sy
Al ¥y Ldragell LIV Aelimg
ety Ol @i B Luelinl!
Sl 35 pag . Aaaualldsge il due oY1
Jgea 8 JaVb sgleadl malall gyl

LIV cOlS oy i dwls dudls g
OMESI L Sgtney S dmiiall
@M HuEIL Buys cawdy (Kevlar)
Ldoally adgigall A uy e Lglemy
cgeSiall oy dogusS

! Al el g ol g
Y Algias by aligy
sl 339y by e ikl o=l
Lol pue Esles SLiall ola (silkworm)
aggressive Lasg>y Slal Loy sums
pae el ey territorial behavior
pleat HISals 3l ol o Sl (sl
dogazell £ L0Y 3 jslatie A8 3055 £l e
.(Y”"M)high throughput farming
sl wlisg, expression gLl ol
el datlony @1 yilally LSl o
OS5 B A yall Aalall oY bty
plall by )Suall 0l pdy Ledhales
Bi2ge e gl Braiie Gyl
OB Jedhes (e B pumizag

Wy asiiad of csl 15Ls el
ST 2yl Ul el By
a3 Ol e el s LI QL oy
autﬁdﬂm}y;shuc_-@bﬁo
ceald Uity - Al saledl oia (ya
Lo glged! @ilaty 30580 Nexia 3,4
ﬁL;.'g;! 4w, www.nexiabiotech.com
sl Len€ 55 sty g Led @
38 sy genetically modified
S et B g unl (g 5l
Ll o el dpan yay Mamnis
G (a3 302) gy Cre 21 ,0Y!
IS b ¥ alieW o 53S0 sags
Oy Apupmll susll B sgagall (e
oo Laslael 3,48 b dazs (a3 Yl

M agmg wilie

Lot Jolidl musgill s Jaidag
03l SN Ay el g el L)
oo laeiely caliy el lallall
Jrwolanll (S9 8,8 539 Aoy pi3 il
WP [JER PSRN PRI -8
DLy il Sl el 3le Aol
©y Leale A=l Bypaill Canyy
Uil gugy oY i Lgalass| @
S oLy claal e of oo
Obgrdl JLal wumt B ansis
Lol ST Aaal clel il Lgiay
Oodly Xeray  crystallography
@yl cdlal (NMR) andaLinell
Ll ilaie Jslme ol 3dgy
liac] (yo LS 2 yla g ¥ Lol
OBl st Al M Juastl]
o Bape¥l Uil Glady ol Sl
el pny AapSaall Ly pmll 3l
Sl ! (ualings JalSI) 381 @gall
oo @gSiall AdE Fladiul (Sed
AB w9y & pgemall Awlrudl Gyt
iy | 48 5l Lgyg (dope) dipeall
AN AT e Loy a3 @ oy Bl
Ss Gle zigad ol Hlilay meaill Slea

§ i Siall oy ymll 502
Lorin all Baumsll 3aladl ol Ay
Lgiiylae (Sen il man-made oLyl
aramid- [ o cgSall dage
G puiid Ul LI ey keviar
ool s (331 ayyauall) Lol
lg=ed @ Sl bullet-proof  vests
ol Mo leatl wli Sl s oy
3yl Ay e Cl:..}}l\ aldee 4SS
05SS Aguds Slga 8] G (6350 damal)



Al Glilgin (1o Ggidiall yya Oligy 2Ll

& Aol ALl (A 4§ uslisll

wadl daglae ) ALVl (elally
OIS 2 dais 5ol (tensile strength)
5o pmell agliey JLasdU bl i 4l
zhol o pusi WA allesdl
Gy Lolagdayy Al ols !
ool s 3Bl LMl Jeds
a3l gl yuw Mty bullet-proof clothing
el iy @l dgzdly ellaatls o,
el usls o1 Aulemy H305) Pl
bogigll +LiST coaninl SIS els gl
mars) 8 g pedl 1 SoS las e
alsl il cllia gasy . (pathfinder
Lolyy ool 5ol o AlelSie e Lio iyl
celall Gleg aletl e a8 5all culgol Lgta
ST e Vg g g pall Jiiewall B9
oo Lug o Al Loy ol duilis
Cagiall dogsn HLamily delivs ol pdiil
o bl S Ll iy e sl
A3 ¥ e 81350 e A Se le
25 G A el 5 LgiSay LS A5
Calall g cladls a4, 5 ol Lgbss Le
o2 G52 8| WLs Lusdy Cisllaadl gl
Lgizma Byl ol sl Slgddl w5l 68
Goeally CAlpddly (adlsdl (e e
oo Al Jadis SIS B3Le Ll ol
vaslell B @it sudaedl @ Melandl
Aadiye daghis e Sl oyl
5Ll eail] 3 5331 Alaall ol 31 53
Etmy Loy il g (sl Jilaw Jgoed
o SLiall gy 3y L clulae ¢ L]

EEWRE S [N IYE S W [V vith: ppvi | E YR E ]
. LAJ}SS g AA}IJJ

Gogwiell yue Jans alblawdl oia ol
Leaua (e Lgiayls g i G Ag.Slal!
doglas I Lglsaxiy w3l HLazl
Saians Lass (P9l Jlasl) aigals
GV asE oy (Wireless SLuY)
ol slealy mbind Jlusb 55wl aa
LT aas JLest Y1 elde Loy Buuin

4l go3l aramid eV ,iens
4l S Olead¥l Lgalimy dygune
aliaww die DuPont cogsgs 48,4
IS @l e plny oladl (2]
Gl o Jletl ga LSy Kevlar
dilusy Ola pyzlly CBgually sl
amide Lyl daslg Uasd o Al
Ow seldl Jelds ope Gas=s bonds
Oeblidll Cppaling lBLA sl 3N
terephthalic acid and p—phenylene)
52 el b ol el pe (diamine
degazma ol (o iy 8 po e 3)bae
doma ¥l legems e 58Tl
& raall sgaall 10ga . aLadll (o g)usa
G 5y ¥ (e psSall ulnd!
L3y iling 493 3L Bala lan
L) Gl ¥ egama Glo ciliy
JaloW Aegazma oY dils (oSl g Al
$aall sgaall B uxiiy maads (Aryl)
I liasS (8 50) addslll uuluY|

olnJlg @A)

degarma Wling &y yase 30 clagls
589 531 el lsgail 1 i Ll (e
dogd (pe iy Bgu Lol @giules aue
datl igmid @ ¥glmall (a9 digsSie
o G cpaall o153 (61 (5 edl) il
Bl aline 5l (5 ¥) 43, sl
JSobe degema la 1082y nanoware
) Micheal Stukes group gl
sleasdl e Algiuall clidhy (Sl agas
e o (38 sagumetl) &8k uag0d!
g2 (e cdSe3 4 cottingen (y=iigd
A Vsamg cigSiall oy il 2 a3
aldd alaziuly dall 58 ey |
w3y Aumead L) 350 Az 5001 5 5l Al
(SlSla) by e Ll elsana @
O - yungils Bl ylady g3 Bygils
i calss olis ddaied! LY
dlazmyg dlgmy Los Gaally g 11 gl
ciguatl o1 3] el ol s guall Sioga 1 3lg

A sl el ]
b Flasiul e ol (S 51
degiie ¥lma B dalaeicl g cagiSiall
& dagead! Slndall olsumdl 12 ol
(2l yaddl 93) jadially lud¥l Hhas
2 LY jma ol 4y yladll drelatuly
I LSy e sl 39219 35l dagunt an L]
Stefan Schultz group s Glagi!
G LsleiSll daslnll B dicgarmag
LilJl Braunsechwieg (3gsd yigl y
araiall aladl o yusla 1oaysl o
ol iedl g il 58l o et
dogu> zlils asa Cupiennius salei
lodle o (olas) dewga sy
Qlzmiy et Gl Lpdell cliga ygl!
s Lgegi i (o L] 1 sl
ENE{FE IO PREN BRURE L S JEA NN |

AIEPE Ul &0y (E1) 3190l aualell jlacyl



19.

20.

21.
22.
23.
24,

25.

26.

27.

28.

29.

30.

Genet.Physiol.; 307(11): 65466-.

Yamaji,N.;Sugase,K.;Nakajima
JT;Miki, T.;Wakamori,M.;Mori,
Y.andIwashita, T.2007.
structure of agelenin, aninsecticidal

Solution

peptide isolated from the spider
Agelena opulenta, and its structural
similarities to insectspecific calcium
channel inhibitors. FEBS. Lett,;
581(20): 378994-.

Gross, M.2001. Spinning Lessons.
Chemistry in Britain.www.

michaelgross.co.uk.

Fox, D. 1999. New scientist, April,
24 (1999).p.38.

Papke, M.et al., 2000. Angew. C
hem.Int.ed.Engl.39,4339.

Gatesy, E et al., 2001. science, 291,
2603.

Vollrath, F. and D. knight. 2001.
Nature, 416,541.

Venner, S.; Pasquet, A. and
Leborgne, R. 2000. Web-building
the
spider Zygiella xnotata:influence
Anim. Behav;

behaviour in orb-weaving

of  experience.
59(3):603611-.
and  Casas,]. 2005.
Spider webs designed for rare

Venner,S.

but life-saving catches. Proc.Biol.
Sci.;272(1572):158792-.
Spagna,].C.and Gillespie, R.G.2008.
Morte data, fewer shifts: Molecular
insights into the evolution of the
spinning apparatus in non-orb-
weaving spiders. Mol. Phylogenet.
Evol.; 46(1):34768-.

Igbal, P.2008. Behind the scenes.
Unravelling the wonders of spider
silk. National Science Foundation.

Watanabe, T. 1999. Prey attraction
as a possible function of the silk
decoration of the uloborid spider
Octonoba sybotides. Behavioural
Ecology. 10(5): 607611-.

Watanabe, T. 2001. Web tuning
of an orb web spider, Octonoba
sybotides, regulates prey catching
behaviour. Proceedings of the
Royal Society Biological Sciences
Series. B. 267(1443): 565569-.

10.

11.

12.

Mark, A. 2001. Sexual cannibalism
and sperm competition in the
golden orb-web spider Nephila
plumipes (Araneoidea): Female

and male perspectives. Behavioural
Ecology. 12(5): 547552-.

Rix,M.G.;Harvey,M.S. and
Roberts, J.D. 2007. Molecular
phylogenetics of  the spider

family Micropholcommatidae
(Arachnida:Araneae) using nuclear
rRNA genes (18S and 28S). Mol..

Pjy;ogenet.Evol.2007 Nov. 21.

Escoubas,P.2006.Molecular
diversification in spider venoms:
a web of combinational peptide
libraries. Mol.Divers.;10(4): 54554-.
Epub 2006 Nov 10. Review.

Gorb,S.N;;Niederegger,S.;Hayashi
,C.Y.;Summers,A.P;Votsch,W. and
Walther,P.2006.Biomaterials:silk-
plike secretion from tarantula feet.
Nature.;443(7110):407.

)._A“LA:J‘ P Y-y LL.’_LC Jazxa xgqjq\_‘.al‘ AY
L')U_.J—kx:uaa.kn).‘a.d‘w‘gjm‘ s el

14.

15.

16.

17.

18.

.‘a\“ Vo ,=a)EY)
Vollrath, E; Knight, D.P. and Hu,
X.W. 1998. Silk production in a
spider involves acid bath treatment.
Proceedings of the Royal Society of
London Series B Biological Sicnes.

265(1398): 817820-.

Vollrath, E 1999. Biology fo
spider silk. International Journal of
Biological Macromolecules. 24(2(3-
88-81:.

Opell, BD;; Bond, J.E. and Warner,
D.A. 2006.The effects of capture
spiral compositon andorb-weaving
orientation on prey interception.
Zoology.(Jena). 2006; 109(4): 339-
45.

Penney,D. and Ortuno,V.M.2006.
Oldest true orb-weaving spider
(Araneae:Aranecidae). Biol.
Lett.;2(3):44750-.

Swanson,B.O.; Blackledge, T.A. and
Hayashi,C.Y.2007. Spider capture
silk:
of wvariation in an exceptional
biomaterial.]. Exp.Zool.PartA. Ecol.

Performance  implications

References

1.

ey

Mehrdad  Hajibabaei;  Gregory,
A.C, Singer, Paul, D.N. Herbert
and Donal, A. Hickey. 2007. DNA
baarcoding: how it complements
taxonomy, molecular phylogenetics
and population genetics. Trends
Genetics. Vol, 23(4): 167172-
Kaplan, D.L. 2006. Genetic
engineering fuses spider silk and
silica. Proceedings of the National
Academy of Sciences.

Wong Po, Cheryl snd D.I. Kaplan,
2002. Genetic
fibrous proteins: spider dragline

engineering  of

silk and collagen. Advanced Drug
Delivery Review. Vol, 54 (8):1131-
1143.

Tedford,H.W.;Maggio,F.;Reenan,
R.A. and King, G. 2007. A model
genetic system for testing the in
vivo function of peptide toxins.
Peptides.;28(1):516-.

Sapede,D.; T. Seydel; V.T. Forsyth;
M.M Koza, R. Schwens; E. Vollrath
and C. Riekel. 2005. Nanofibrillar
structure and
mobility in spider dragline silk.
Macromolecules, 38 (20) pp8447-
8453.

Anonomyous, 2011. Stories tagged

molecular

structural DNA nanotechnology,
making stuff (into freaky spider
goat  hybrids. DNA
nanotechnology/Science Buzz.2of

structural

3 http:www.sciencebuzz.org/

structural- dna

buzz-tags/
nanotechnology.

Enneser, R. 2010. On the edges
of science and law. Spider
walkers: DNA nanobots indicate
cooperationamongnanotechnology
researchers.

Trabalon, M.; Niogret, J. and
Legrand-Fossil, C. 2005. Effect of
20-hydroxysone on cannibalism,
sexual behaviour, and contact sex
pheromone in the solitary female

spider, Tegenaria atrica. Gen.
Comp.Endocrinol.;144(1):606-.

Schneider Jutta, M.; and Elgar



> dqud O s Ciiig

[ e e S S B B A 'lr«ﬂ.‘ ]

.q..*";.l_;__!
)
\".._' ‘

L
¥

mer® L i el R
rir[-{inng[[s Pﬁﬁ““ EULI][HE[JHH
v .

WHOLE FANCY
GREEM OLIVES

S99 x*_g.téll_a...‘,‘,j!



dusstand) duyynl) AS Lot R
£0-T1NA/ GuSL08 FAFTFIV/ Lasla ol /_\

APA:04) / 4uSL5 WATALL / aile Bas | ﬁu & |_|,L;.u
AEVDOVY / yuSLE AEV00£4 / aila plaad] SLEEP HIGH @ fed



Olelaall (o clodl d1aii Lelniwl 1]
83 (Ul Loao wdsy (Y eloll (10
&)l

uylpJl gulinyi
clololl (ot il
paolllia wé

a8 pghall uuljgl 1o Uil auj . alac)

Oty ) S¥ Lo (o2 @231 g SLd| (i LY g0 JZiog Aale) (1 Slone ¥ Alowe aus
AWmeg e Ologdgey Jall AN e ¥Wlae il rFoiae B)dad EUATy Aru ol
Allas g @2 )158] O jadd (4 pat (S J1 10D Cuauas U538 dax g1 110G Alxalt (1o Anslie g (Alinal
el pelall @2 58 Juadd | e g pg! Aele A1y (95 Lealaal (oo Ll

Alal) zhuasd! e (gl (Asale O¥ (e &L S lalt @lailt Audls (ans Line @aluc adtall 128 g
LA e GO 9 (8 4T Al )W 5,8 o) gy 3L g

1B 58 Aed Lusell @4 by sune O 9Lali 9 gl Liauaini £90 e plalt s ABIS jlae ¥ Ao 9oy
-Atalal) (S8 g g lonal g g3 Y B0 443 O (o oL

WLl 2ol
G e 1o 1 a8:0l8)
Ualeollg Ugpul 1a6 Ellall duoln

Oe i @ Lde Jlgadl lal Gle Joomd Sy ¢ clall 09 Lgis Sidomg OF (e (S L9 as OF (9 Aghe
SOkl Al s Lall Jgimg 4uaS (Pledt zluaalt)

AIEWE Uil gu) (EW) 1120l auolell jlacyl



Y G501 (33 1 90 gl 5 Lt

30 Leie s Jilugy @3 o (S 350 ¥1y . agu3gually
33le o ud lally Al Besdlg cpuiaally gl
I a)l e calig sl el )y Lle ETESTIKI PO PRV IRV
JN e Ry oLl ED (B (8l eall i of gl Lla
1382 mulaadl o auzias 3ale LI Joomtiw <Ledl Ol
o2 Il 98 LS plomall a3k sLell agi o (e Yo
Belo¥l Hune didd slodl prain - oaladl mulad!

ol 0¥ L2 (93 ca slell yii o 58 331 Jlaasyl o
Bl il S Leie i cudy JS b Jumms
alle

Ol Qg9 531 sl 9 Lo s imd 1 ol 52T Jalas lliny

MG Ll 5 Leiie 0,3

OLUal iy st SlelBal) (9SS

Omeay Cpalale 39250 A Gl sladl O Lile colitl e
sladl o Calgidly s lsgll culelan :Loay
Goaddl Cyu ol LIS lus 4By culelan Goimy diagday s Lolla
g Hledl daciie olelaall oiay o clegll placd 25501
clally slsgll G Juoldll mlacdl le Uaiis Joy Lyl
SRV RN PR SIPES R ESTR-K| S PRNVE VR BN R RV-YRE b1
B e 58T Aelaalt sl daziall 0sSs o ¥ P, aelaall
L dasally P JSldl daiing P ggonll daiiall oy dogis
P aclall plaw (e
P =P+P+P,

Geadl LS 13] Bldl daiiss g o LiSay Josall 2 oS0
LiSay lliS 5 (goomdl darially (4598 Le 18] @l yiafiie Bue 3 yma
L Legi 3 8 colelaall of U yinel 13] Zelaall plaw doiis Jloal
P, =P :JSall @@l mai Loy« (readell oy <1 321)
Leaie gl ¢ O Lauie Einmmy Gl Aoyl Alaaill a0
e ¥ S0y ¢ ol laall Jouls dasiall o ggoell daiuall g5l
Lea il g cule Laall uSat 2g0lS Jass Lg¥ Linsl 51 gdl 9
celel las N
Lol e LS gty eulelaall oy oof Lialaiaal oof 13 ymi
sLall 35y Ay ity Lagan (61 ¢ ilulid 2,01S] i (S,
O slaladl (St @ O i g Libee (€05 o Gl o s Lall ol
LiSeay a0 qagil 10 I IS 1l g e aall cpe elall 4,25
Ve I e Lag) Ble s G eLall 350y 353 05 0
A S CSlgadly culelBall e o ledl Aai Liabaial of (2253
Sy O oS s Le 199 H3T J5Les a2l I sl Lisg
o gie Ay Ve I )l As s cadiyl 3] cLall
LRE
3Ll Gty iy ALl 93 AL S pluaadl Gl @l @

5 )i Sl g pa Jloetl XS g sl ugan (3,0 Al g 43153

O aoagl! Jio (3:Lo¥l) plaa¥l Lo Tus L Ladie




aily3 3l A Gyie ol UL Sild! Tog M JELL

ey Lgie pu 3985 ) Wigmieall clagauznl! Aaclgy Jilua!
Lgeall ansall zlyal 3,0l 4uss s Balall B epuall
.shock wave, eusg SLatl 2 Latls wlgs Lia Lgasty

Loy (re caseball ouilisuall asl umin Jo 65 L)
Lz, 0¥ @ (0 lall plumadl gl sl L 3l el
Agelall &y 5300l 230a5 (e 5,08 aalsd e L Somy

@5 @)Vl 6441

G102l 1000 (Lol /ald)
il e cllol dgoly

T, (diwoliclole  o——

Ol 3l gl ¢ @SI Bl et 51 L
hims M g Ol (S elall ol Gads3 @i 3l Ilia
J¢ Cherenkov effect = gl « 248k yuis 0 5 palls Y

19 8 (e 8 pallall 02gs @inew
5 bl oty el iy 0
&muﬁz&mwﬁﬁfﬁ“dﬁ\y\f&MZﬂU@@
2 sl HLAD Ao juu Gle w035 e e Lo @ 9l (539 54!

aaa) U518l 432 glaj)|
diaalgo pllel) @ruy pl Wiy

il (g3l B 5 0,81 Sl S iliaS (o juns
Ul o il il aaly ey 551y ol 53 3303 I $35aw
Liks goaml MR B (90 S aaS sl 315 o 5.8 55 el
35l A3 B Guguealis 353 0 I £ Juaey Leldyl ugdiin

S N1 3,801
Syl oy agaall oY) ciye Gl gl lae e
Al Gluls Lgathas 5,0 slalall platal Gl 4Ll
3L o1 W1 el cslitant gl ISl el ygidl yinas ¢ Jin
e Ll 355301 By e 2oy gelns 351 5o B33 (8 5 el
Lge b e lelall ddatieay @ 3551 Biaw (papdial] (B Rusliny
I Slaa¥l Blaill oIS cus lgudd Lapdall Gl
esaditd 5Lie¥) cyums 035 Camy o2 I Y1 5 Al s
o Lo gl G W el 3l 53 8 3 Ll ¢ Lisy¥1 i
cmponl 131 . (Global warming) (! yoe!l b1 3 allay
1 3 puolaall Auallall LLaall dasie b asyll 5 pallall ola
Llady Gl dmmy Gueigelly sleladl gL Jaddy 3535
S 655 3 ula Ay 5,8l oY (s pedl LgaBlin Jady 2l
el Gle Byl sleetl 3ugiy Ghad! alaill paslas sl
O G o s g 2 Y1 551 Ay planyl 3] L)Y

it o e o Lie (g 18y oty @l o 3o o Lis (00
Lie (o S2a M1 Careall alil 3515 ¢y Lo 251201 55 0y
Gome dad G it suhs 4y (oY1 Flie @lall G it @
Ow9 oI gLy pn cmmall dSLaty @ Lia cpag o puslB 3 509
dmals uolel (ol (88 la Calan cilagag o3 pale ililiage
ol 8 o I3la o Je by @ Lie (yag F3SUge culile G5 oy
Salaadl ISl lag Lide #ladl o bl Leg SLau!
ool 35l Lgil . ¥ )18 el 3 alls fias gl
ool Juzell Aans 330e O compial Gl @Ilall B (551 poel
Lellme o Lzl Loy . clgandl (i apatadl s o Me ¥y alally
Lunzll ola adke¥l sl cdgling dea Ll S (e 38
Jo Ll e Y3 355 Lail Tg el uild Apaitly 2ols
oo Sl Gosgantl Cimlls (6l ulia ¥l Aaas
P bl dadl cimll il yia Lgga eala dig 3auls cilidle|
LS ¥ 3500¥1 390 wmil g Liall Jus Jo basiall cli¥gl!
LS ol 15087 ygnr9gamtla 12885 (g0 SO liladl ya amll
glan)! Jo> ol ppimtll pe (2Bl Suiall culb¥oll o gl
ale)] 3850 (e eyl clalall sle Laiy )Y 351 3250
il o Lo @l ¥y aality st . SsSH 55y 3la
el 339 s slas @SI Sl Goxll Lggd oy Agla oy

e S 2B Analidl 3 paltall ola (e
day yai g (Global warming) gyl st (bl ™1 7oy 5

(s il ) ugead! (g5LasSIl @Ilall ellamall s 1S3
3 immall (6 pammll 35351 )1 A I3 ugaisl GlT 1By VAT ale

AIEWE Uil gu) (EW) 1190l awolell jlacyl



o1 piamn Crgued 3 Ll ¢ Y. IS

oobaialy Jisi (Global warming) ! sl puliis ¥l dlens
A3l Loul cibigienall o cilaaztly LAl @l s (e
zlsa¥l Al ol el ol Apuin 31 2021 (20,91 mhase (ye
Al Lgeladl @ (pag coaoletl slindll 1 51,80 (pe Lgaiag
a1 Al dudeatl ol Coyaiy (5530 5y )Y elas
Sgadlly oy Lo B oo U Agleall Agiliie Sy (gl
VAS ! ol A b 33 2uely 331 (Green Houses) «f yuazl!
Jyadlly sblidl o Slad¥ly Hlaazdl del)3) denxio!
Lo Bpaadd] Ana Y Jgi s end O Lgilas e 3 30501
Lo lie (ye )yt i 33 2a¥1 el duds gl Lg!
ol (@ yatg L gt duliadl 35l ol A s G0 5 4840
05! (Greenhouse Effect) sl yunsdl cugudl yali auleall
low 35 8 Ll yg Ligus 193 caali ¢l puiniell gl il 3l

- oo s le S 3Ll Jare 1 (Sinall (Y]
L3 (e 2 5o poliatal Gl Bunndall 5L o0 2535 Co
M B Lgs dadiziy (oY) o (ye Liniall ol yazell e
Ledunazs 305 (oY mla 3515 A le dableid (goenll
Ay clingt eul 3Latl ol Vel D wo‘ 0 dguoms L__5‘ ” rdat!
ey and Lesyauall e Gu VA I )W) gl 351,
L rol Lgin Tueliall dwslig 5oyl jiedl 2ol cillalai!
ol Aol cdisg Wil @3l 3305 ol (¥ das S
s le balamll gomtl B3I dnlimy Lo Bgin Laylade
SlaS 35258 Cpune Hlude wieg TS (oY plan 350,
o=l M B Lasga g @S| 535 Aaull 3L pe 2l

N3 (e el dgaly

(oSt c) oala can oo = BOLEN GAT - wlud Juis
§ paid alegs Algls 3,5 4 Codyy ¢ il 3 ALY sl
glaisly darantly jadl il clila | (et Aljuas 1Ly
pucy ueddl Aadl J9is o ¢ 5 (S 350 =l An)
lexg >

Global) )| el ulia¥1 3 alls Casyud Sy Lis (4ag
ool 3yl Amys @ Ayl sl 3! lgls  (warming
Elasl 3L Amii€ (om¥L dapeall goamll M il
Uy é)‘_)ﬂ‘ ool ¥ ey b yan ‘:,:LN L e sl

e a3 Lloo Jie

(Global warming) gyl st (b1 2 L 5@

Opasall e m¥ Flie
Amil 5o ey 1BWly ol
Bl 3805 B go (Ol
O 3L Jabls adly (350 ,1)
LY Gayle e slaaally ()Y
b Bguy Ao Liaeg 54|
allatl Jsls egdl Liliya el
Ao 00 Al A Ly LT Lgtlanily
clilee @ @lia Ayl pmtl oLl cpuilgd cpe wlld
AIS g 28U Jad) Aol

Al Olidealtt ). IS
(3,1 pd1) Adlat) JLEBY

s> O JLa¥l iy :((Conduction Juwgud! )
g I S oy Luwlal I3 Erimyg 33Ladl Y315 g sl
a5l 30 5 cye Mind 3 et

3,1 pell Lgy Jani Sl adykatl :(Convection) Jasell .Y
sy il Sl ol Sle g (5] a3l Slsadl o
iz 33581 5Ll ol a1 (masetyg «pdi pog arialiS Yo
cJametl 5l Lady 108 .4l
Ol ¢ye 5,y Jlawil aay 5L ¢ ((Rendition gl .Y
OSang 593 (81 dawsll 036 ol 093 L Ol N (3L
oty Jrogil e e fodll b alls Junmy o
BBl ) 55La3 S (plad¥l) pllaas aniiens
Al poedl BB U3 B3y e U Lgeud Ayl yon]l
Brboliseg o€ cilaga (S5 plas¥l 15 G, Aesidll
ol et 3 AN Lm}@} 9.electromagnetic waves

.infrared radiation



 ULQ L od Lot

uaiid | pladi¥) 53193 + ¥ Y

wldaall il
gigiall st

igd i)l

ENTTTTTIO

.
IZ50 1900 1240 1980 2000
i

O&J"“Eh'“‘sj‘)" Ao ) (B pdl) Judme: £ IS

o2 slell (e (ol gy 00 (pe ST 3kl 1 Glagadl 2
Oligd @uge 3 Jobo el 5! Qj@BTLnS.‘QLLJSQUa:mJ‘
OLgd @uuge e g Aldl G touesl muuga 3is (Bl aletl
odazmd g dege aud Laln 0,3/ abl 1,0 Jassy adell

44T, \Am‘_,ﬁboﬁusﬂ\@w}./?g\omdw

Olpaagit g J gl

gLy s U1 3L elasl Gle 3 kgl o gag 15354
4 JShy cBy b Lo Bpwluw a3 ] A ey 351 2]
Ll Olaldly @lal o ALY Luwd) uas 5Ll daadl]

M B ) oedl 33U (e ST 2eSy dalais W1 I (6%
LU o e 35 o A T ity g (gst!

&2 33L 3 &t o e 10gaes 38T LLSHS e pliall allai o)
donall Iligs (e yuull 0ig19 5 ygunll oigy dmlniy 5l j> A )
A la bl gl 35 ae (8T 15 o A 53 B 555 Il Jalgall (ye
a3 @l 301 59 00 peag g9l AN B LaaST 35 il 3L
23 paltall el Aol SN e

3,AUAN oAA Jg ¢ Lalal J1 930

et 8 ) | ganadil 3 ol oia e ¢ Lalally

SLeadl (o sgaall Ilia o) g 5 03 pallall ol (o)las 3o )2
ool ¥l 358l 33035 (o (e ST aue ) e U
9 e oY)l e 35 ol A plis )l o g5l el
ool mlaw Bl Ax s (olasily planyy @lygs wlia of
(o3 B3l yo A 53 o gLl g Byl (61,11 1208 (9S50
@ b ¥ Canliin i @il g VA + ale el il
aniingcliua ¥ Caaliia Gy 5 uall S slazxi¥l il
@ ol gada yume G Gk LD 0] G el
C 31 8 gL S (oY 35l e Ay el

33l ¢l Copeadl o Al LI ) 0y o Lgnn G y29
3L 2l 3L e 3305 elyg Ol «gsl el uliasY)
OS18) Buagds cligle (e Zalil goonll Siglill il o
Axily Aelio liglay (Agunall cliglatly culilatl 350,59
Sley @by Joyn) Blhll aluzial (e pludll ailblis e
313 Il ape 1y bl 131y Glasdl ddaby (Lawds
o8 I3l Gle Gasals jue Lol Layg aaull o3kl elagl
g s Gl lglall (pe e o) Ll dgagdall cslislall
o8 aal iallace ol @lad Gun S deinie (3o ccaisly @ Jod
oVl Gulim W15 palls g g dmin Sute Joo 51 (g Juzed]
“oMaall e Led J3Y1 e (oY Ll

glanyl oy 35l o Anys gLyl ey e Al gl 205V yag
G 13 353 s (el U5 cllagzmall olis 351 jo A 5o

Aas 0o\ Al Aebaiddl jie W 5yl A s coads )l
Aty Luzelaiull yie BLEMI 35 o A yy cad ) Ledn (Agia

o2 ol oy =il ualgill (mBliy Agie Anya0, T
UL cmingl 1E8 (3 a W) sgaall IMS Cpiiemial] pudasd
IO 8+ By il tlows (3l clualgill Ly 3l
el claill lagd ety 1) Caliny 25,5 ¥1 e Cpunny Y]
:;;T Gom tAuslall AL alge¥) I3 Y Gy B i

AIEWE Uil gu) (EW) 1190l awolell jlacyl

Uiéioll clole Lm—



Cremay 1 ol = Cpul judll = O L1 gl o5 351 AT LS
otV AL M slmly @aledd iy = Aljud — iad
2SI puglas o Liealis LeSa  (Global warming) ! y=1!
~45l e A ale bl e cods Ul YY1y Blasdl (e
e Lol sl Al e Jo altl o3 bt 2y ol il yo

LSS

Lo 151 (@3 ) ASLg8 cslsaSl Am s paition 3 pallall 5 @59
oagasl Ol bl 0,80 slae Gle dgldl il 3l e
UGS o il 5allall il Sl 1e @bl el
Sad oy pmalin e L o aal aulaion ¥ Ul 2353541

1) yom i

o ALYl Lokl Gt b Lulad Maley logas
Sl Adly A Lial sl JS 0¥y 4 miiall olalyl
Global) ;! !l ulas¥l 2S s <Bla gy 1isly |5a5e
onas ailyl,al Jueds silia (eSO cems 1 ¢ (Warming
Ll alallall aluziwl @bl Goiws Gle Eplill o
entntl ey BB alaitiael wed 3 OB Gl Juls Aglmd
Jsl S Ligts @lais Aadall Blemt A8L Anamll ol S2IL
O s Gl "o Zel “alen usle e (pa Copss Ag
Lisle oy ol pdl Gulin¥! dgalsad Zuallall cdlazdl ST
Lolgea] Bgacall By pall BSLaall =S5l 50 Js¥9 @ Yo )+ 18

oyl el ASiue I B

Plasma LojMWI

(Ug8Jl 06 621ggoll algoll
Loj\u 44D ule laoheo

o yaiy Al dumge 55000 et L (G l) 350
shatia sae le dangll Ggimy Alnll o3a By e gall 53l
@ Gl S @l cpe pansy il IV cilisVl (e Ly,

LSl dacugll 128 arsg 0l

oul® oy ccdsn 09,8 ol Il LadSLdl 350 o (el
OLa ¥ 1S B GUlg e ra JSI Al il 2Bl 3S ]
330l O (g1l 3lgall Al pe B y® i ISV (S
aWolae feis Bl Als Lo o @llaadl Al (455
Lmeud il 390 Aaa1 il Lo g BBUAI p393) igusSLa
oS gLl e 553 A »4S Jlma ol Aaill laseanls
Al Shalis 03lsall Al Il Al @lip S @aally
Ll gl s UM e Leadl Joms o s gl Lgwaiily
3yl e dalina (oS auﬁyisjtp _,.u:\ RVIRR-TR A
il mSIVL Aty 351yl Tl ooyl sl g oy ,SIY!
ole Lgaint (S La Ml (Lo 5 plomadl caleseustl g culiga¥l g

Al Yl Al Ll

iy AL ol g ilip YN Lgsd (155 12,1 5l LadSLI

..Plasma

e LadSl S5, alily suead) @llall a1 VAVA ale b
S auelezd salatt” @1l Lode BTy (85,8 ol ok
Ay pailiad (giagls Caydea il yl @llall aiag) &
A Lo3Sl Bans G Jundll gn s ST VARV ale LeSLI
403 Lgil (615 Y G sty Laays VA TA ale B jugais¥ @l

Ll Le3dly

Js=3 (e iy 3akell Ayl 01 Wt a Plasma Lejdldle
b IS ey ) JSEIL e LeS Busladl alladl ye sl gl
Al Ll B plasly iy cplitl B> I &5« abil
G2 Ol ¥l pany o Ll uagiy ¢ s adle 551> 4o
e altg alall ppalatl ) Juss B gyl oy s Blle 2
3 eI @il waa Leie aliag 311 @lyd pues ol

ey
Lo 158 5 Bualadl Ltl o Ly 58 Ale 0055 I3 o) elady
O 3\.;_11/4;,3 Lo 13La ¢ a0l 13gd dulaadl BLesetl B @it
¢ Lo paS Shinga maumy Sl ol aganll 3 355 Logius (pualad
O Slaa Y GBIS lade I o >eSIl sl Jumy Ladie Uiy
2y <Lt S Aligiall Alandl 1) A5Lall ALl (i Jpmd 3Ll
Electrical Breakdown) 3Ll s ;4S8! 5Lgi¥l e ALl
O BT gl 09,3 daay el 5L ° ol &y« (of Gas



o LS Lyl 2 le 2S5 2dle 351 o il e (583 Le 3!
Jd) s eyl 1 180 cya Cag yIatl ol sy Y IS
Lo Lagn B0 (uodhe 3 e uadd] 3S 0 351y &) 3l
4@@%3)@&‘3@&‘;‘_}4@33)‘)&‘ L)Au!ﬂl.@zfa.uulc

Y Ka

el o Le3dh Jee San Ja 08Ty
58 Ouill Flumel sl juume (Y @ai ioa clls Lle 1Y
S J5ls LaseSI HLall g 5a diad daicnas LadMs e 3k
Jory il (adseie dadis 30 (8 KA o LS (345501 512)
il g IV B gall liga¥ (ya Ladis gag3Lall o5 e
sguall &ladl A il (5859 (Rl Lguans po a () el L
el Lallls (loi¥Wly cplitl) oyliadent! bl seiadig cplaloat!
aild Ly sauas e Jlis 1aa Ol sl o G pesI1 LA

i B 35> g0 Andeia 35l A0

0 JSa

¢ S
ALl sliuall slole @inl cous 1ia Liagy g Laaad (S
‘aj.zU‘ju.u.nﬁJ‘ c]a.uulcu;u:a_v (YA WJL)}SJ‘J‘).U:‘ A
e

pomill o 3asa gl Lyl (yudh gl s Lalall Jol 10
Lalises 53¢ clalall jobs La3dall ol gy yuumall S5l
Layddl Cag,bs uan La3db Ct’u:ﬁ alila d8lb Ldgs e 35003
500 L_"'L-‘j‘ & 3ol g_é. ‘..\AJ.‘;S.MJ}MJ (Aadadl ‘_,33;_9::94]‘

sl @gians g 6l 315l Doy @il (61 351 poxdl 25
Uloms 3uslomadl calogeumtly culigad (3685 1350 4o SUI La Sl
S 35l yo 58T (19S5 g SIN Loy Ly Blaimall 3,51yl
Goyad ) La3ddly cnlill Ao sy @S 3505l (ol oy LSy
015539 b i e o i 1 il 201 2S o bl Ay
Loy 3Ly e 3 o o - cliity @Smtiall (g5all Jalall o 350 yoell
Loyl duds Aaes 351 Caguas cpls w3 g3l (e %) Sokeas
(852 AL S o 589 railoline Jlras yilie 4 inay)
salslaally c@ a3 O oplatt 3n s

n;

(ni + na)

Anlial e iyl 2els NAy alieY 2els NI ol
C(Baul=atl)

daugie Wl Gyle e Gl Ax o 09IV LS das 3
Ne = (Z)m; 20 Asleall I35 0092 Al

(@b ,SI¥1 3L ) 505 N O e

s alal @3 I el s cas e L) @i o3
el bl = Joteadl il -Y alall cplatl -
SLasMl g5

IS e o g gl OsSI 138 B 53 gall lsall @lane
ole ruangig¥l Wads 5 (sS5 Layddl dandall 5 Loy
Lo 3O iad LgiSlly oy ¥ gedas lel @€V o+ ¥+ (pe gl
@ 392 5all 3Ll y3 (e 3 yuius Slael o)) e (il Raas
LasStal Lal Lgilig sl unl wais il o sedwgiss! dads
Lgslig S s 31a01 ol y3 e 2 Loie Caimtia Cpalall Aals
@l pdie Goled 351y Al glimy U3 oLy Lele (JBY Lo
S el (3 o W1l @y Wy Byl cla .l (ye Skl
Lo Lol Bggitl cMlelaall 2

o0 ' O o o|
504 %C’ o’ oo o
80 Q0% | 0 %2
600 ©0° 0%0q |
SOLID GAS PLASMA
ADD HEAT
\ st

AIEWE Uil gu) (EW) 1190l awolell jlacyl




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


