Oty Ay Pole slsly hwgl - ale aalilas

(Raji) 21y swighd 08, sledshw 9 59y (gl Canows S| il
ol yold SWiSl

1. . 1 ..
1D AST s ¢ o 0
Olen (S pole olStils ale cim guie 00 -1

0]

28 Juwds / 85 BB / 2 sylaid / olids 8)gs / a3sl

85/2/6 niliio i p3y 84/12/19 : alliio Caily) s

4 andllan ol 0,1 (65)b G hos a9 Kas g jLSLu )09 Gl (giodlw Bk (ZN) (59, paie [dodio O

o plol (BglosT bl b 53 (o21)) B - sledsbos 2 59 pare (Jobo Copons (Jloio| 15 (o 1 gliie
2 &2l il 03) ok CudS ST 5 eoliiul b g0l shmogi- Slelni asdllae (! [ g g Slge D
3yl 4 5037 (glod yo (el 72612) wglico slesboj yo (59, wabisuo o cdilé wjglxo jo B LojT Lyl oo
byloo 1 yidd 9,500 10) (il ygld (g3mol Ky b Lo Jolo s yg ¢ytilo 0uij yl5an olSST 50,5 419831 CO2 o y2 59

o oy (ko 930 pgr il g g ysl et ST

chle G uals 4 uH)T ‘_gl.e,hg)f o b Jebw &l 9 o&b o) Q')‘ﬂ"’ O &S Sl QLM.; > oold )..JbT N 4..\3[.’ (%]
(P<U/05) by 1o (So (S aBlis 09,5 4 s (59031 09,530 b ool )by 33, (ygmawligSSl sl ..u. g

39 0T 5 olgis Yoty 091 595 & amsly Joku Coonw J1 shls 21y Sk 035 $9) SlaS 5 1§ pS 40 O
B3 08lw! Lo w50 oy |

ke Canns 521y oo dadylas ile o a5 w535 5okl 512 033

Ol 5T pgle 09 55 (5K 33 pgle ol (5T jala 0TS (03 30 I )l (59299 ©Jaoicd Sagihs Hlgly [ Ao yu ST
Safar shams@yah00.CoM :Sasg »isIl sy

AO Qluwl e 0,9, 5l I VY


mailto:Safarshams@yahoo.com

= sk 3, 2 89, pare Joko Coon

s 595 9 0lge

&by (ot (dod 3udod o5 oS aslllae (ol o
02 ;L 5l oolind b Yao 1 (g5, aulS Jolms lazyl cund
500 b ,¥seg,8ee 1 loslale o 519w sl (39,50
392 25 509 oyl lalpd )3 (s 1005 and Vgeg,50s
s5dly il 5l ead ag) (2l slske 5l Sussle
97 51 i o] 0053 slo oo slaws a5 Sgamiliwgen ()]
Lulp 5 998 nj) jshite pov (i3S ad 3 o 3
by axals 1) (ko ygemilomgen 51 55 9,500 30 ¢y ool
bslos o2 b sl olo s aoyo 04 Joloxa 51 25 S 30
g 4, Jo¥ g pY omle Lol ol jlojkd Sy e 02
# S gl Joho oS adlae 658 oS 9,500 5 53
Sy oS gle Jsho waiy og pllo Lilslic oS Soo 5
AW 4..3)5 )Jaa )b ob).a Sgs od..Sj)? LQH] slie 9 u)f ‘5’]
la Jobw aile 00y do jo0 5 Jgerd 5l eslitl b s
30,5 Al

0335 sla Jslos olass

0 cla = ! 100
B8 sl 2o T — s

Ogdbpges il 5l 5 5,8 19 3gu sy by o

coly slo Saly 4 5 4ty o oo 15000 Joles a5
e Saly plas 4 am al> o s ools Jlinl glats 96
glo il ) oSk 10 wals sle Saly <Ll
30,5 8Ll (950 5,50 500 b Vg0 5,50 1) (55, cilizes
S Lama)) oolizul b Lo Saly 4an ol a

5 55 s o5 oails, o 5,5 100 4 RPMI-1640
byl coly gla Saly s (Jlhgo g e 25> L oga
Oz il @ oSl 5l b Sale ales singe S

S b Jske o aedly iekas g ail ouds adlol sk

1. Martin and et al
2. Raji=B-lymphoid cdll line

3. Viahility
4. Michiko and et al

NG @l @i a,9; 54 /YA

dodo

sols lis Gilises izee Lawgs oud bl Slillas
el 5L 090 pludl (Gl Lad> S (55, paie oS ol
Lo mylolie doo 3l oSlacy jiSlo o yaie ool (1-6)
() oy eS e SalSys lo aunl ohg 4 deggeysn
(8) 05 (o eidg g o Shae jo sl el (Il Eorogans
s ) (Sroal s p3le Johoo @y 2S5 Clday (55, A
(9-11) conl jiago oy il sl g

s, ol e oLes o Mo le Slallas

o5 2 a5 ols s 4= Clgey 2zl 0w sldshe ol
WDgds 0ol kS (g9, W8l kS oz j0 5530 slo Jokw
Olgam s Llains (o s Sl 355 1285 5 0, bbb
P ale 055 ien 5 1o Jsho S s (505,50 50 1)
Wy (Ko w2l g (seil 09,5 55 40 S sla Jsbs
A-cdge Jobo 05, Soyp Bro 50 adlae Sy ,0 (12)
asSil celo 48 a5 wop o o Kok fsKimes
200 5 ,Y509,5:6100 slocdiale jpio ;0 4=l (sledsbo
85 iy 4 0aij (slo ol olasi (55, paie I Yges,Se
(13) el 00,510 5 0o o

iz sla clale J1 L L3 o gogame Slillas
Conl o0 pll LT basme s Jsbo 03, s,
Gl balaly o sl aslllas olpl jo 955 b aShl 4 axsily
SUS ay dzgi b maad o] ecesl 48,55 plnil g0
slo Jobo 2 1y 95 Jobw Soons izl SIS 09250
o o220 518w 350 (AT baame o 55
L oaddlls opl 50 eanl caws & ikl Slaalie oy
sl bl alitee pdbme lawgs oy 30,0 a5 as]
OBl &yg0 50 aShl Coles s el salss Jen Gaals o
SlaS 5 5l plet alie Slindon 9 Gadow (nl @l 4 4295 L

gl oslatnl gl o pacw mbaiS 0 (59, sl



- ).Lo

= sk 3, 2 8y, pare Joko Coon

Jolxe yid (o 150 (ggluns cs 0 1) wbe 90 pgras]
51 58 10 s 5 0050i o (Gl 2L i)
ok il s 31 7 5,500 250 L 1y b Jybne
Y Sy 9y s 9,50 10 Lglse al 1 5 e05es bglore
3 b e oiliny oo SV L1y 1 (55, 9 a5, e
Oholeds g axlllas 3550 (092 00y b g (o9 05 LS
2 e (0053) S5 e lo Jsho Slasd s o )8
000 gl Jsbo 5 (003;) S5 s lo Jobo S £s0mme
Zaled o el 0 sl Jobo wo s Jolae (S5 (2,0)
5T y505T) SPSS il s 5 oolital L anlllas ol (sl ol
2,5 5JUT (cdls 9wl g
b asily

slodshe wps (oo glas 1 ojled Jyar axilr
9,¥50 9,550 100 v Sy omb slaadle o
SYL Dl Gog 0y Gliee Sl il Sloy Jelys o
09,5 53 05 sl Johw wojs oSG ek 0l oe 19,95
OO oy oy b (59) glite lacdile 51 o yges]
Bl )l ine gl el led o anls sla Jsbe
GOg 0y oy e a5 ol glas gylel ees]
(ele 72 b 12) Giliso Sloj Jolstyo o2, sla sk
100 b V5o 5,500l (ims g5, el sloclale Sl 5o
wald slaJobo 390 onij woys Gliee b Ve 9,5
15 st 5 byl e szl 5 el plan
IR

200 lacdile o She osij sledsle aoys Lo
sladshes 0wy woyo b Vse 5,5 500 b Vse 5,
(P<O/05) o,ls )l s gl cele plon sals
el 7251 o Yeo 9,50 900 clale,s aSs, gk

sy d2,0 D 005y slo ol duoy8 (gumli oSSl

1. Invert

AG @bl e 5,9, s /Y]

1 . .
sSan s San b it oy 5 055 el
ol oy ALolidly (553 olie aled 3l dms it 5 S
37 sloo L COy 35 wo 95 sl ,5ilisSil 4o gl S
OsebigSl Sl e ey Sl 50 W05 sS4z s
sype cle o gl ((aielo T2 15 12 o) Jeolsd)la Jobo
099 od.?)' 9 > le.«.u Slaws oy st.a g.i(bl? U aw sl
5 550 Camysls simal S5, S5 ) eslital U Ll
il 19) ) sle Jsho olaws i jled b e o 5
51 ok o105 L aglie s 55031 a5 5 (ol
il S5 llae 5,50 Slels plen aals (glomg,S o)
0200 )5 oy 5 o Joleo

Slebs 4 g9, il gl il ) s tals Cug>
33,5 plowl sk coas ol
gl o2 ST g dalag p porail (5alS5)) puibis ol S

Gioleds 5 il ol (sieel S5y a5 Sl il
O ok 098 plowl CB3 b ST s See 25 50 b sk

0d3) jé g oi) slo Jokuw Lanis lp aewy (p i g

5 @8l oSt ole Hold LSS, 5 gl 5o il (o
S S5, S @l ST ol eoliul wlegp pgaas]
sl GsS 09l (o0 Laz 0 glo sk g 5 ol
S psSe 9See 5 50 5 955 (50 033 Jsbo DNA S s
A8 (o0 005 Jolo (r3leg S 0 K5 o sl

S ° g_i) |) 00 yo LsL(b le.«.u lags A.aLos),a (:9.7&..." Ll
25 0% 9 oxd ooy Jsbo DNA L o)l ilegy psscsl
08 0 Jobw (ilog )y (256 K5 il jold 098 9,50

ST = wlegp ppasl Jslome 5l ool b cules 5o
loged b (2,0 o) jufg SO o 0y 5 b Joho &l
Ded oo 00y ST,

S e 0 05 5500 100 jskare ol sl 8 b,
o e 5 o8 550 100 don 4 1, gl opS)



- ).Lo

= sk 3, 2 89, pare Joko Coon

O g b eSSl el 72612 31 o ‘;?b sl Jabw yog o) p (59 lito glacdale Jl ool -1 oylods Jouo
(il y3ld (g 5mel S5, L)

Posyl  osleewjass  Poil paleeniass Pt paleenzasns TP Gl il i sy (5, pate bl
72 5l oy s 48 3l oy s 24 5| oy 5o 12 51 Gy sk ((Y509,54)
celo celo celo celo

0/788 %92/9 0/850 %94/1 0/883 %95 0/883 %95 1
0/788 %92/9 0/841 %94 0/883 %95 0/850 %94 10
0/750 %92/9 0/850 %93/7 0/850 %94 0/841 %94 50
0/7200 %92/9 0/810 %93/5 0/742 %93 0/742 %93 100
0/001 %15 <0/001 %27 <0/05 %78 <0/05 %82 200
<0/001 %10 <0/001 %20 <0/05 %53 <0/05 %75 300
<0/001 %12 <0/001 %15 <0/05 %20 <0/05 %69 400
<0/001 %5 <0/001 %10 <0/05 %18 <0/05 %68 500

- %94 - %95 - %96 - %97 aals

sl a3l el ool Jons 2, slelslos S Slalllas
el slo sl 53, b adllas S| ASen g
oS al U ogg, a5 ol las oBilesl yo Sl
SSen 5 X sl Slallins ppizman (14) Sl jsis]
9,500 300 b Voo 9,500 100 clale jo (g9, a5 ols ylis
slo oo 0 9SS Al el o ek Vge
(19) 555 oo Sl Sl oy
glo 4l b asdlas cpl jo Cows @y glo adly Gl
olas (Ol ooy J3Is po 5 olaslel 50) ciizes pl
Sojalse5ed gl plp 10 Joleo SBle jo (g5, 45 920 e
= g adllas Gl yo ohg lie slo Jsku  lewdly
=y Fobo 03, n 59, SLeS 5 o) Jobo Comw T
5ol Yhazoly o3g 595 4ty Jsho Coons 1 sl

gad oslatuwl gies] piiew pedal o sanl jo o

1. Treves 2. lguchi

/\6) (')&MA{U (rej.lfl.b 6/9) 1419.0_. /A‘

el s e s Lal Ll 5 P<O/05 *

- .

ol il Seg i jbe bl b awolie o Lo glo azdly
Lyls o adlllasgs o 0 a5 ek wlad lis 1) gyl gixe
Sl 48 5l Gy 59) Y50 5,50 90 g 505 Rl
2 (12) 54 00,0 94 VL s Jshoo il 003y liee 0SSl
S rogialugl SSS L (il Korg 5Seame Lawgs oS 500 aslllas
oo 56 Ygo5,500 100 b (g5, a5 ols las ool o
chile jpax o celw 12 5 o bl o)l 4o Jolw
(13) 2 pabas 55, o 36 ML sla

il ygls gel S5, 5l eoliiwl b Lo anlllas (slo azily
GlSer 5 gz mls b
9 uu)ﬁ.uyi K] M.CL’ S9) FLRRELY ° o)L..u‘ )55.>.o d.a.‘;uv
Sl addllae Gl g Lo Ll ogd (oo Amcdse 55 (js,SS
0 s !y ok 5o 35 s il il 51
slo cas ookl b (6,50 (gl aslllas o 09l oo Slpiioy

bl gyl e gl



S &= sllshe 55 2 69y raie Joke o
Refer ences 9. Lathar R, Philip G. Zinc and Immune
1. Berger A. What does zinc do? BMJ. 2002 System Proceedings of the Nutrition

Nov 9; 325: 1059

Calder PC, Kew S. The immune system: a
target for functional foods? Br J Nutr, 2002
Nov; 88 suppl 2: 165-177

Fuchs GJ, Osendarp SJ, Huda SN,
Grantham-MeGregor SM. Zinc
supplementation during pregnancy and
effects on mental development and
behavior of infants a follow-up study.
Lancet. 2002 Jul 27; 360: 290-4

Hause H, Hebel S, Engelhardi G, Rink L.
Flow cytometric measurement of labile
zinc in peripheral blood mononuclear cells.
Anal Biochen. 2006 Feb 28: 145-160
Santon A, Formigari A, Albergoni V, Irato
P. Effect of Zn treatment on wild type and
MT-null cell lines in relation to apoptotic
and/or necrotic processes and on MT
isoform gene expression. Biochim Biophys
Acta 2006 Feb 20: 211-221

Maret W, Jacob C, Vallee B, Fisher E.
Inhibitory sites in enzymes: Zinc remoral
and reactivation by thionein. Procedings of
the National Academy of Sciences USA
1999; 96: 1936-1940

Vallee B, Galdes A: The
Metallobiochmistry of Zinc enzymes: Adv
Enzymol. 1984, 56: 282-430

Spencer H, Osis D, Karmer L. Intake
excretion and retention of Zinc in man . In:
Trace elements in human heath and
disease. New York: Academic press, 1976;
23: 346-361

AQ @yl «@idan 8,95 €5l | A

Society, 2000; 59: 541-552

10. Wellinghausen N, Fisher A, Kirchner H.
Interaction of Zinc ion with human
peripheral  blood mononuclear cells.
Cellular Immunology. 1996; 171: 255-261

11. Driessen C, Hirv K, Rink L, Kirchner H.
Indoction of cytokines by Zinc ions in
human peripheral blood mononuclear cells
separated monocytes. Lymphokine and
Cytokine Research, 1994; 13: 15-20

12. Martin SJ, Mazdai G, Strain J, Cotter T.
Programmed cell death in Lymphoid and
Myeloid Cell Lines during Zinc deficiency.
Clin Exp Immunol. 1991, 83: 338-343

13. Michiko H, Kazuhiro I, Kazuhiro H, Ryoji
I. Zinc Induces Mixed Types of cell Death,
Necrosis and Apoptosis in Molt-4 Cells.
J Biochem 2000; 128: 933-939

14. Treves S, Trentini P, Acaneli M, Bucci G,
Divingilo F. Apoptosis is dependent on
intracellular zinc and in dependent of
intracellular calcium in lymphocytes. Wxp
Cell Res, 1994; 211: 339-343

15. 1guchi K, Hamatake M, IshidaR, Usami Y,
Adachi T, Yamamoto H. Induction of
necrosis by Zinc in prostate carcinoma
cells identification of proteins increased in
association with this induction. Eur |
Biochem, 1998; 253: 766-770



