33 (B9 gl Jloyd — (Ahlug Dkus g (Ko pole olUI1S dloxe
FA-OF Olxio ATAF Hlg ¢ Jof ol ¢ add 3L 0590

Ogawlinns 19 4 19098 sl ol 9 £ yw (§95 Ol gwo BLIYI (w) g
S b Olhlow s B cuilay

OMerle (6595 536 5"

4 )

- o

O adlan ol a5 50 o (65U Ohley 3 O grlinSTls 4 (sl Graly 2l 5 ol OYB] s (695 3 5205 10
25 B O gy 4 sl Gl 5 0 555 O LU

S Y0 5 S5 5L slan Vo) e 5ILs 5la 80 95 5 45 55 rballs Js) 45 e 5§ 5 51 G a2 93
1258 il 93 4w 53 B ade § ol 5l s o8 (Slio U

o (5T s s nlin (el el ) e YP B 5la O smnlicn S5 555 op 5T Sl dm ols )l il
&:isL:A (HBsAb<10MU/ML) d sl wlis sl ) (/$F) slow #) 535 10MU/ML (g5lws b i (BHBSAD)C5La
YP/APEFNV) 550 (SLST6 (oL (T el b Olsles 51 e (6015 sme osb 40 (37 (3L (8T pebaw L Olles 03 (655 (0 oo
S HBSAD 5LS" 25 sloul 55 48 ites Jool s &St 0 5 S5 plowl 1 dns .(P-Value=0.005)( YY/\EY/F# Llie )
[Odds ratio(OR)=1.44 (1.02-2.02) , P=0.008] (55 oo o zrla 5V ik ol 53y 350 (6515 Lsime b 40 Oyl
e 5 o3 olam ¢ e 200 Il L 5 tile So5 sla it 5 b3 [OR=L8 (LOL-4.1), P=0.048] i3e i
cAzilS HBS Ab 125 05 BT (6)ls sma LU U5 51 L8 5515 5w sd T o e

S gz 5 e S35 5 ol e b a4 Al5 e 5L Ol 53 B Cls 0 prlinSTls 4 e ol e 15 5 domis
3,8 plowl L O SU g (2l o LeST Sllllae 4 ST MV

S0 B Csla (ST 60l L i sl (S o9

doddo

\
o e ey uuwf ol il SV O penlinS T
@b T W5 2l ol s 50bs Olles 53 0 selinST
adS” e i bl s 6 5dLs Ohlew ;3 Bl STy 51 dm
Tof

4_1 g_,_wL.a FLL Jw‘j C,_Lc ( )C_,_w‘ ol ab‘J QL&_v
AL ads e se ol b Olles ;3 BEila O sl STl
F

¢ ).,L.':»\.: o

Lo Jles S s e glie SV 51 - K05 5 b S

l—s 0l ,5Trace  Metals 5 (Macrominerals)

\WAZ sla ¢ Jol osleds (o3 5 098

AL Ohlay ot w s sl sis 51 S Bl

RS W YR V- - P PN JUUNPLSN - P
S W oS0 53 0T L lad e 215 5 s Ol 5o
3L Olylas 53 s ol i Ml 31 (6, Ky LS o
e A BE sl Nl Sy (g 5 Sl 0l 4o 5

Vol okt s 1 amalr Jla 5 313 by o S

ol 4l e Ggd ¢ A1 (5l slow 09 7 sl bl T Jghue ok gi=
FOV-ATYE e o8 yils

Email:dr_nori_majelan@yahoo.com
33 (Hgno wgh Slyd Sblug Olus g Kby pale o1
VWABINYIY : by oo s VFABIBITY (ol 38 G sk

33 (Sge wed JShyd— Shlug Olus g Kby pole oIS dloxe



0B

Gl Ololoy 3OB Cwild Hguilinns 9 4 (Lt Gl 103 £y (59 5T

HBsAb =5 ..i ploil Dialups Inc &.5" L s Immunoassay
ol (el el Ol 4 10MU/ML 1 5YL L g sbe
s 3l e S35 o Olojen b 43 8 a3 5 & enlinnST
Je=exan g ZInc Colorimetric Manual Method (Randox)
La (5,5 4 god plad ki (6,5 6311 p o (23157 5 e T
b plowl o S5 3 e Lo g S Sl aaEs N I S
sStudent’s ttest (s LaT (6 Lgs 3T L odiaT s 40 el
Slasiin . L3 8 1,5 Sl 5 4 3550 S g0 05057
O S5 b Ol slon Ol 5 80k Sl oslizal b 35 (oS
Shsdbes Jolse J 28T g (LOgisticC Regression ) ¢Szua)
Slowl o Ll 5 00 &5 Jotus Sla ke 03,57 edei g oS
osleul 35 40 & 55 (HBSAD210MU/ML)HBsAb IS s
(J_;;mu;_m_ia.\_;@ﬂc_q;)u.;w.c_,_;,f)b_;
W23 8 513 Jdowi 5 4 i 3550 SPSS
W

A3 05 Y 5 (/FF/Y) 5 s 2 #¥ HL 040 3l
Sl Y0 535 I 085+ Oy o xS0Le (/FFIV)
L gsbocs s (AVFY) Slew Vo cJla 00 51 ST e (1Y/Y)
S Ve 5 Blawo b Cou lay YO sy JLe 00 31 5YL
Cobs (1F0) Jlam Y 55 adS” Sluyb cde Ls g S 3JUs
Slre Ol ol 5 S o3 Sl 8 (JOF) &50Y 3 4
53.66+0.58 g/dl—s 5 4 Oyl cpil S 5 pue 5T
L YY/¥O miemol/Lp w555 oSSke 5 552 5.4+2.67 mgydl
0393 =T el s sl g . > 5 SEM+0.41
i molin el (FF) 5 ¥ B Cila O gl ST
(/#F) Hlaw #Y 5 (HBSAD210mMU/ML) e ils O gewlicaS 1
(s g (HBsSAD <10MU/ML) L5165 Ol e frmsly
YF/AFLF/\Y micmol/L b s b b Ol 53 )
MicmMol/L) SLS'E asl ey L Olsles b dslin 55 47 5 5
(P=0.005) 55— VL (g,ls (me H b 4 ( YY/VEV/FF
(V)15 505
0303 &S Szl g 85 53 (180) JLen 80 51 15 A

WQ\}JMw}jCﬂng)c]ﬁJﬂﬂjéw_gu\aM

1FAZ sle ¢ Jol ol (a3 5L 09

Qﬁbbé&l{&ymbbﬂb’ﬁ"é‘““ﬁ“ﬁ”ﬁg;‘
T " OEY) . .

Lo 3Tk Sl 3 (g9 2. il L e Ol lay

°u$uj}4¢44;)ﬁﬂ‘w;@\wlo_ﬂ

(A&)
Sl

sl 5 S Dl iy 55 copr S 655
ot S35 3 5maS | 3 b ] 05 s el apoptosis)
e S5 Olhlay 55 355 o (e &b oo &Y
O grlenSTls 4o (sl Gy e L (655 ) sibie YL
5l el 3yt 53 e 535 A el S
ol 0515 Olis (6 ;23 ade O sl STy 55 (63L  3T slbow)
a.
sl 3w 535 AL Bl s (sl asdllas 4 S 550
Soor L Sl olis el B Cilin 0 50Tl 4 gl oy
“—.'d‘)}—‘}‘@*—l‘éﬂ"—@ﬁ(’ﬂd))o‘)—:‘bl—;)‘wm-‘@‘
CAEL (oo 65U Oley 53 B Ela O pnlinSTl
IR 92

S5 p ke oy oS ol o 5 g5 5l anlllas )
Jlas a8 LA YL oo Slio 5 S5 ls Hlau VY
Ol ples . A plonil o3 gy 228 OBT s Ole 51 ole 4
f L 2 5L a4 gl azas Hemodialysis (HD) s ;0L 5 san
Sl I3 Ol pld 5 Bs e s Sl
continues ambulatory peritoneal dialysis (CAPD) s ;s
Olylas 1 plaSomn Ul 4 dls J plon s ga 5L 4w Sl
Dot 8 Slag V0¥ 51din 57 i e (ST 605 SLS 5
Sl s Code andllas 1 dzils S B Sl 05 T o8
gt Jolio 55 5780 Dbl o o (8 8 5 53 b s 5
aSTF agd 53 B Cila Ol 4 ol Gy sl

oY) . . -
Conloddodss b s 2y 4 o

V-SSP Ll
0,33 (CAPD 5 Y0 5 ;0L ussen & V+) ;L 040
i obs 5 Jsl ol o sLgile 53 B Csln O gl
oS (et e P LG a3 i oLl
A G5 A gds alae o 53 (LS CsL ) Recombinant
O grlicnST5 0555 o 5T ola ¥ 1 dny HBSAD (5 -5 o1t

Enzyme @i,bjuﬂfe;\ug;w.uk.ﬂ)g&u

33 (Bghe ded (Gloyd — (g Dl 9 (L p pole oL Al



oV

Db ($997 SO I

S et 5 Ol 131 53 B Zla 0S5 4 g ey
J_:eé..gc;;ﬁW}guba\,as.m@uuu;,tf
Gl 5 e ) s e B0l OB Eiln O gl
o o Ul 5 0LSes 5 Ibrahis i dalie O salinSTTs 4
b4 1S ailes . s SE 1y 0l STy 4l
A1 o S sl Oylay 3 &‘W%Q»& 'S
ol AalST 53 5, Shee Bt ol AE 5 ASL g0 0k a i

Fov
¢ >C_,.w‘ ok GJ‘J QWBQL_@Q”%‘)QWL‘

S5 S s (Jshe sl 53 e S5 B S5 Bk

SS30T 0xls e 5 b Ol 5 G jabeion SulS
o . 08

$Sn sl Olsla 53 T Cell & wnly (sl S i B 5 o 5]

. . ) . V)
Sl s Ol a5 5 I3 (595

2 5= st
Oy iy 535 i Vot o a0 5SS
Sl O sl pid g 1 5 Ik 5 g L35 ol 55 Ly 5T Jlae
ST 3 s e STy S g el 0ok 0313 DL
s ATP 51530 G b 5ICDA+ i 51 G gid T S5k
520 S Sl ol 0315 DL (gl andllae s .(H)s).i: XL
25t 15 40 5 s 08 3 Slas 3 5y e (ST S0
23 Shss G55 s T o Lo i s Shs
S 58 Sl gl (3t 2l 31 o (I o Oy e
5 el 05 T SUPPIEsSOr (sl shu sluss [2alS” o T helper

(Delayed hypersensivity) o g yn L;,?'-L* Sy

RO PRSI
053 adlllas iz ol s 3 Shas 53 535 Sl 4 a5 b
sl andllae 53 . sl ok plonil O gonlianS Ty 45 esly 53 555 !
Olslas 53 Sl 2l b oLl AL 5 Kreft Lwg 4SS
75 R 63 O el STy ) oy 2 L e
GAYL e 5 e 8 Golen 53 60> LS oL (ST
Sy e el 03 2 5 e sk 4 Ll ails
NS A ol (T 25 4l gae ol Bl e (STHs5 695
548 alllan 535wl it odt e s Ohles o

YaT ade ool (8T 25 ol 55 (S o) S350

1WAZ sle ¢ Jol ol (a3 5L 09

HBSADb>10MU/ML iS58 iy Ulg oo 45 Jituus
35 AYL 5Kl L Olslay 457 (550 4 ks s ls s,
S 31 e P=0.048 b 5 50 i 5 (P=0.006) p

A ss o HBSAD>10 mU/mL L i 3

Serum zinc{ micmaliL)

zufficient HB'S AB inzufficient HE'S AB

Fesponse to HBW waccin ation

30 B sl Gl b Olslow 38 g (59 getaw :(V) S10g03
SUU Sl Fly b Olslow bl

O seslircSTlg Gl YL dlazml U VG 0 (555 elaw
oz 5 (Ve ¥=Y/0¥ liebl alolb OR =1.44)B Csla
OR=1.8) 0 gawlinSTly 45 g gy YL Jlazl b 5 i3
Al L e 4l .ol 03 49 ol ot (V0N =F/) Oliabl alols
Cde Oy g o> (P=0.06) SILis ¢ 55 (P=0.84)
s 5 s s, S Kl (P=0.68) a S oLt
26N> e St (P0.27) o e 5T oke 5 (P=0.27)
ol Ol B Cilr O el Ty 4 onlin ey sl
s o 45T el (g kol e anlllas oyl 51 ol
Lo allas 5 sl o B Coiln 0Ty 4 oilin ol oy
O el 4 frly oo S Vb o o (6195 o 315 0L
) L S e iz iz 45T (0 ST 1HB 3L
Slalllas pbm 53 Sl ol e B Csla ade (o3l 5T 5 pus
5 mosl e d® e s HB Cla O a8y 4 e ey pe
TV i0s 8 I 653 olag 53 0355 see plsigm
e 31 (6l LS 3 55 47 s e T ol el Lo adlllas > 2l
O gelionS g as Gl L (BLINAEL 0 65 Oslas 5o i

LSS B Sl

33 (Bghe ded Gloyd - (g Dl 9 (L p pole oIS dlome



oYE

Gl Ololoy 3OB Cwild Hguilinns 9 4 (Lt Gl 103 £y (59 5T

LT aS dil o 0L,Ken s Chow asllles ali 8 216 B sl

a5 desis ety gl gl sloml 53 STy (B a9 Lol
T o5 ol T sl 5.5 o (6, o1
R

ot s Ol 53 B Cla 0 5ralineSTy 4 el oo
AL S e g o 0 S ol e L LS s Al
xS o5 pal el 35 o S S0 5 R
el b gl ¢ 5 S andlas 4 55 0T Sl sl
S5 ol

Sz b 5 55 50 s @l Dlas 5 5 (5 |
I s Cpopa 5 03ty Al Ol slas s i3 Ok 5
Aoy Dol hags oplplesil 5o & Gbhian L S5 Sl

AT oo Jo 4 (60l Bl 5 5 e

References

1- Miller ER, Alter MJ, Tokars JI. Protective effect of
hepatitis B vaccine in chronic hemodialysis patients.
Am J Kidney Dis. 1999 Feb;33(2):356-60.

2- Dinits-Pensy M, Forrest GN, Cross AS, Hise MK.
The use of vaccines in adult patients with renal disease.
Am J Kidney Dis. 2005 Dec;46(6):997-1011.

3- Clark TW, Rajan DK. Treating intractable venous
stenosis: present and future therapy. Semin Dial.
2004 Jan-Feb;17(1):4-8.

4- DaRoza G, Loewen A, Djurdjev O, Love J,
Kempston C, Burnett S, et al. Stage of chronic

kidney disease predicts seroconversion after hepatitis

B immunization: earlier is better. Am J Kidney Dis.

2003 Dec;42(6):1184-92.

5- Pietrzak I, Bladek K, Bulikowski W. Comparison
of magnesium and zinc levels in blood in end stage
renal disease patients treated by hemodialysis or
peritoneal dialysis. Magnes Res. 2002 Dec;15
(3-4):229-36.

1FAZ sle ¢ Jol ol (a3 5L 09

S350 A1 Sl ol plomil (6 50L s Olyles 53 O penlicnSTTy 1
A5aY)

ol o did 0als OLES (6oL L;“JT &Uél):
Mo:‘)g@o@f&;@&‘fJ}';f)‘u\x.:\.es\ajuzﬂ)}

03 628 Sy SV 5 (o oo b 5L Ol les S
DUl 8l 2tls B Cilr O enlinS | 4 il el pts
350015 5 b oleST,E i 5 andllas & 5L 6 5550 0
SaL e Sl O gl ST

Al e Blie 5 G s Jela & s sl asdllas o
ol el 4 LU B s O sl 4 iy 53 6 ST
sFabrizi L. 5 45" Systematic review asjlas alis asecs
o Gl 03 o 5 T 5 AL e Sl ol O Sen
.(mvus,fq Iy 50U 6 58 53 ol 53 O smmlicnSTl g

OealieaSTg & fenly 3 (65T Calis (Solewy 3. 5 adllaa ) 3

6- Mariak 1, Grzegorzewska AE. Serum zinc
concentration with reference to other markers of
continuous ambulatory peritoneal dialysis patients
status. Pol Merkuriusz Lek. 2002 Apr; 12(70):
282-7.

7- Candan F, Gultekin F, Candan F. Effect of
vitamin C and zinc on osmotic fragility and lipid
peroxidation in zinc-deficient haemodialysis patients.
Cell Biochem Funct. 2002 Jun;20(2):95-8.

8- Hwang SJ, Chang JM, Lee SC, Tsai JH, Lai YH.
Short- and long-term uses of calcium acetate do not
change hair and serum zinc concentrations in
hemodialysis patients. Scand J Clin Lab Invest.
1999 Apr;59(2):83-7.

9- Zima T, Mestek O, Nemecek K, Bartova V,
Fialova J, Tesar V, Suchanek M. Trace elements
in  hemodialysis and continuous ambulatory
peritoneal patients.  Blood  Purif.

1998;16(5):253-60.

dialysis

33 (Bghe ded (Gloyd — (g Dl 9 (L p pole oL Al



ovE

Db ($997 SO I

10- Weissgarten J, Berman S, Modai D, Rosenberg
R, Rapoport M, Cohen M. Zn metabolism affects
apoptosis rate and proliferative responsiveness of
PBMC from patients on chronic hemodialysis.
Metabolism. 2002 Nov;51(11):1392-6.

11- Kreft B, Fischer A, Kruger S, Sack K, Kirchner
H, Rink L. The impaired immune response to
diphtheria  vaccination in  elderly  chronic
hemodialysis patients is related to zinc deficiency.
Biogerontology. 2000;1(1):61-6.

12- Stevens CE, Alter HJ, Taylor PE, Zang EA,
Harley EJ, Szmuness W. Hepatitis B vaccine in
patients receiving hemodialysis. Immunogenicity
and efficacy. N Engl J Med 1984 Aug
23;311(8):496-501.

13- Verkade MA, van de Wetering J, Klepper M,
Vaessen LM, Weimar W, Betjes MG. Peripheral
blood dendritic cells and GM-CSF as an adjuvant
for hepatitis B vaccination in hemodialysis patients.
Kidney Int. 2004 Aug;66(2):614-21.

14- Laurene Chan, Stephen K.L, Wei Wang. Hepatitis
and the renal patient. In: Massry SG, Glassock RJ.
Textbook of nephrology: Philadelphia, Lippincott
Willams & Wilkins; USA 2001: 1333-1341

15- Ibrahim S, el-Din S, Bazzal |. Antibody level after
hepatitis-B vaccination in hemodialysis patients:
impact of dialysis adequacy, chronic inflammation,
local endemicity and nutritional status. J Natl Med
Assoc. 2006 Dec;98(12):1953-7.

16- Turk S, Bozfakioglu S, Ecder ST, Kahraman T,
Gurel N, Erkoc R. Effects of zinc supplementation

on the immune system and on antibody response to

multivalent influenza vaccine in hemodialysis patients.

Int J Artif Organs. 1998 May;21(5):274-8.
17- Holtkamp W, Brodersen HP, Stollberg, Thiery

J, Falkner C. Zinc supplementation stimulates

1WAZ sle ¢ Jol ol (a3 5L 09

tetanus antibody formation and soluble interleukin-2
receptor levels in chronic hemaodialysis patients.
Clin Investig. 1993 Jul;71(7):537-41.

18- Weissgarten J, Berman S, Bilchinsky R, Modai
D, Averbukh Z. Total cell-associated Zn2+ and
Cu2+ and proliferative responsiveness of peripheral
blood mononuclear cells from patients on chronic
hemodialysis. Metabolism. 2001 Mar;50(3):270-6.

19- Bonomini M., Di Paolo B, De Risio F, Niri L,
Klinkmann H, Ivanovich P, et al. Effects of zinc
supplementation in  chronic haemodialysis patients.
Nephrol Dial Transplant (1993) 8: 1166-68 .

20- Travalini P, Moriondo P, Togni E, Venegoni P,
Bochicchio D, Conti A, et al. Effect of oral zinc
administration on prolactin and tymulin circulating
level in patients wit chronic renal failure. J Clin
Endocrinal Metab. 1989;68: 186-190

21- Holtkam W, Bordersen HP, Thiery J, Falkner C,
Bolzius R, Larbig D, et al. Effect of zinc
substitution on lymphocyte subsets and cellular
immune function in hemodialysis patients. Klin
Wochenshr 1999 Jun 18; 69 (9): 392-6.

22- Grekas D, Alivanis P, Kotzadamis N,
Kiriazopoulou V, Pyrpasopoulos M,
Tourkantonis A, et al. Influenza vaccination in
chronic hemodialysis patients. The effect of zinc
supplementation. Ren Fail.1992; 14(4):575-8.

23- Fabrizi F, Dixit V, Bunnapradist S, Martin P.

Meta-analysis: The dialysis mode and immunological
response to hepatitis B virus vaccine in dialysis
population. Aliment Pharmacol Ther. 2006 Apr
15;23(8):1105-12.

24- Chow KM, Law MC, Leung CB, Szeto CC, Li
PK. Antibody response to hepatitis B vaccine in end-
stage renal disease patients. Nephron Clin Pract.
2006;103(3):c89-93.

33 (Bghe ded Gloyd - (g Dl 9 (L p pole oIS dlome



