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Nested, ARMS & SSP-PCR (sl » ouss oslictul (sls yasly g3 3 Jgazr

Name Primer 5'—3'

1 rPLU5S CTTGTT GTT GCCTTA AACTTC

2 rPLUG TAAAAATTG TTG CAG TTACG

3 rvivi CGC TTC TAG CTT AAT CCA CAT AAATGA TAC
4 rviv2 ACT TCC AAG CCG AAG CAAAGA AAGTCCTTA
5 rFALL TTAACC TGG TTT GGG AAA ACC AAA TAT ATT
6 rFAL2 ACA CAATGA ACT CAATCATGACTACCCGTC
7 Generic TCA ACA AAG CTG ATACTC CA

8 Primer (A) TTC TTA CAA CAC AAA ATC AAATCA

9 Primer (T) TTC TTA CAA CAC AAA ATC AAATCT

10  Internal F GCCTTCCCAACCATTCCCTTA

11  Internal R TCACGGATT TCT GTT GTGTT TC

12 Reverse primer AGGAGGGCAAAATGCACTGG

13  F(G) CCCCAACTTTTACGGAAGAAAAG

14  F(C) CCCCAACTTTTACGGAAGAAAA

15  Common Forward CCAATAGGACTGATTATTCCGCA

1200 bp
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. Patient Control
Variables (n=1+) (n=1.v)
+
l(\I/\I/?;n 'Gg;)(tSD) i f(/\(;;)lm) YE/F (2V/FY) (A-VY) DALY
Age <rd WACLAD) 7+ (Y0A/A)
Age >Y oy (Yoov/-) £Y (%%V/Y)
Gender ANAS
Male A (%6AN-) v& (Y%V¥/0)
Female 4 (%)14/-) Y& (%Y0/0)
Kind of Malaria
Free of Malaria . Ve (%9A-)
Vivax a7 (%47/-) Y (%v/-)
Falsiparum £ (%¥/-)
Stage
Free of Malaria . Voo (%4A)
Symptomatic V- (%--)
Asymptomatic . Y (%v,-)
Mean No. of Parasite/ul (+SD) AVAVIY (YY)
(Min-Max) (05 —VFA-+)
Parasitemia status (before treat)
Group<%:- /¥ (<a--- parasite) va (%va/-)
Group>-/Y% (>3- -- parasite) vy (%Vy/-)
oY« (££YIA)
Mean No. of remain parasite/ul (+SD) (Min-Max)
(\#+-A3%)
Parasitemia status
(in 3" days of treatment)
Free of parasite AF (Y0Af/-)
Remain parasite V& (%) 51)
wﬁ"_l\';l'gx()gl dL)(SD) VI-Y (£+/AF) (6/A-1110) VWYE (£VY) (A--V0IY)  efeee
Hb status
normal (=\v/- g/dL) . #v (%or0IV)
anemia (A/- <Hb <\v/-) VY (%VY/-) Yo (%Yf)
sever anemia (<A/- g/dL) A (Y0AA/-)

6‘.@)&.")) )l 0.5 lJ.L 1.5Ll| MgClz 3.0 MM HCI; pH 83) L @9&”& o9y oj)l.c W 03y )lf d w)‘)b S

« 10 pmol/ul (V' Jgar WV JI Y slacins)) palaisl 1y oy 1, 5l oolinl L) S5 0s2g 55 Nested—PCR s,

ol S ;i..o.a:) 0.4|J.| Tag 4unit ‘mMO.20.4uI dNTP u~5‘9-},5 LS‘)-.":BYJ LSL“)"’-.’.D:,’.) ﬁge.ow)*e,@is(\' de? Y 5

100ng/pl ses35 1l DNA o(lnl - olysl o8 o35 <5 545 23355 e (O Uiz epg beeds 615 8 50 sl el s

journal.fums.ac.ir


http://journal.fums.ac.ir/

WAY 5l | ¥ oo)leds | prlesr Jlo | Lud (Sl pole olKiild alxo

@ J5S g Jlew ;9 BC gy 4 bagnye (Sl (i
oxo Sglay bl 09,5 b auslin ;0 w09 00,054 462 Sy
(CC+GC) C T Sy Jlas ol 45 (g ylams ol3l s 550
(P=0.2276) wi oy sl (GB) gz yo g b dulin 4o
Cosdge 1o (ATHAAA T S, Jilas opulols a5 Jl> o
Conaz 05 o TT iy b oLl b awlio o IFN=y 3 +874
Sy Jilas el lags ol ,0 (OR=4.08; 95%CI=2.04-4.18)
Copraz b dugliin ;o IL-18 (1S g2l -137 Copxdge ;5 C YT
Wogs e LVl gl 4 GG iy by b
psas sy ez (OR=0.91 ; 95%Cl= 0.75- 1.09)
Coraz b dunslin 13 IFN-Y (1S 42l +874 Conbso yo A T
(OR=1.14 ; 95%Cl= 0.71- 1.85 ) 53,5 ssalice 1}l

503 9 08 9 S8l ceigiisnal o abaly (o) n sk &
Slaws (yeSilee ool 2 o6 logs i 3l pasld lgie 4 Sl
oolol 2 bl (9> yids See 9y o 0l )led ol
WD s 09,5 93 4 9> Yy ySee o SO slaws (5 Silee
ws egaz 0 o)loih SlL )l (e gl (F Jgux)
o yles laas b oyl e 1 GG g5 4y s IL-18CC
S ohlem 4 S 93 S 980 50 Suhl A e oad
Voo 5l S 93 i 9,5 0 T sl slass (5ol
p<0.0001; OR=0.15; 95%CI= 0.02-) wxs,5 ocoslie wg
igis b dulin ;5 CC Coigsy lablns I 4y ls a5 (0.96
LYl (6 los dxs lie o IL-18 5 -137 Copnbge 0 GG
oyt 18 sl GG gy ol a8 Jl> 4 sl
Sl 1y oy o Uil 0, 5 dxwss Bl 5| CC sl s Camd
A TS JBlas udol> a5 050,5 saslie (pizen aiols oo
3 S Somlas pln S (AATAT lacss) ggere)
p<0.0030; ) wisls o i b, Yl Sl axwgs 5 o, ol
g5 HEals uSall 5 (OR=5.33; 95%CI=1.7-32.93
LYl JS5l 0s, oy o |, odly Canglin IFN-y+874TT
(OR=0.19; 95%CI=0.03- 1.06) wisls o ;)Lis

3Case-control

LoVlo 5 Loy giuw usgi )

(5,01 Biorad) JSsloge 5 olKiws sl p .0gs DDW pl18.2,
94°C(205) ISl yopos 5 (ai3s 4) 94°C I & le
20 o1 5l e 5 72°C(40S) e 5 68°C(405)
5 72°C(5min) Lylys 5 72°C(508) 60°C 94°C(405) [Sems
Ligy e 261DP ¢ S JU il a4y Logy e 4260p sloasks oS
IL-18(G-137C) gy o2 a8l g b Jboy Jgazo &
SSP-PCR (Sequence Specific by, L oJlo 5 Lo ol 3l
w5 s Primers — Polymerase Chain Reaction)
o Bz g oles Lulid (Y Joar W10 lacis))
«(455)65°C «30S) 95°C (aads 5) 95°C ;I o )le
aS oy JSw 30 olaw a4 (adds 5)72°C 4 (45S5)72°C
4 bgrye 261bp 5 Jyu5 JUyal 4 by e 446D (slaaskas
38T J5 9, PCR Jgams gy il iz b Jboy Jyame
(Ol sl 58 03 Wileg poraasl Lawgs g o 55589 2SUI Y
=2 UV transilluminator Lawgs b J5 5 00,5 (55! S,
(F I polad) wd s oS Gy99 Lawgs Jgame 5l

€9r 5l B omsligen Gline i oS o5 Olime aand
Slost CBC (alol b (s)bom oo 5l (e lsie 4 loyo
005 (s

Fisher 5 12 (5Ll slagis, L igylol Jukxi' 9 43 525
slayg031 Excelg Epi Info g SPSS (¢ Lol 4l » ,o exact test
S8 k! 3BT 5,50 One way Regression ¢ T-Student
)5
2 odle s el Tgual 9,50 Sjgo 4 45 Beko ol 40
(i s Alaily o JIT Slgl8 poadgendly (slaaisS (yns
Ol 9 ST oaile (Bb (SOl god 9 08y e (SO (e
Goasdse )0 all 5 Jlany Coxez Slocadsi b gl sen
o g 435 5,90 IFN-y (5 T+874A 41L-18 5 G-137C
SI3l s (+874) IFN=y 5 T A o [T JSlgls .cé 5 I3
13 5 90,3455 4565 4 27.5 5 725 ol 4y S g Lo
S 5 slem o ) (e Dol (+8T4) gy ol 2
IL-18(- o3 5 C 5 G o JT sl .(P< 0.0001) sl 59>

journal.fums.ac.ir


http://journal.fums.ac.ir/

WAY 50l | ¥ oo)lod | oyl Jlo | Lud (i iy pole olSliils aloxo

m Ul 9 g ole Lo joMe

Group > %-/Y

Patient (>4+++ parasite / ul)
n=(%)vYy

I1L-18 Genotype

GG V4 (%vs/f)
GC oy (%yyIY)
cC y (%)/¥)

GC+CC oy (%vy/#)

GG in compare to CC
IFN-Y" Genotype

TT y (%)\/%)

AT vs (%0-/+)
AA vo (%¥A/%)
AA+AT vy (%3A/%)

TT in compare to AA+AT

Group <%:-/Y
(<4 parasite / ul) OR (16% CI)

n=(%)YA

£ (%) F/Y) v/- (Ref.)

VY (%5 1Y) AN CAACRYATY] -IFYOY

v (%vor-) SN0 (414 +/a8) feees

Y¥ (%A0/Y) I (c158- V1 7) <[YAAA
#I£Y (V0= $VIVE) SARERS

# (%v1 /%) V- (Ref.)

VY (%vary) OIE (< IAY- YYIVE) [ -Y$

VY (%vary) OIFY (+/AP- ¥Y/AY) ofeeye

YY (%VAIP) OIVF (+/AY- ¥Y/AY) [+ +\Y
ALY GV SRVAYD) [eoX

anlllas 8,90 socassil b (bl Ghlew 1 ol (G95 05 9 (S5 05 L 09,5 93 slamalie (o) F Jgux

severe anemia
Patient (<Al-g/dL)

n=(%)\y

IL-18 Genotype

GG vy (%vy/a)
GC #0 (%VY/A)
cC Y (%vY/Y)

GC+CC #v (%oVv#IY)

GG in compare to CC
IFN-Y" Genotype

TT Y (%v/v)

AT £Y (%%VIY)
AA £f (%0-/-)
AA+AT As (%AaYIY)

TT in compare to AA

23,5 ewelie JSI Gl pln s Sl S L
sl$l a8 (P=0.0093;0R=0.22 ; 95%CI=0.06-0.77)
g 00 S S cusll 5 (Koo IL-18CC coigiy b Lo
b ohles 51 A (55 50 Cujhl &5 00 5 svalive (rizmes
ssaliv (yloys pow s, ! o (IFN-y+874AA) Coigss
03ld anteis JSI (g olile 51,8 YT &S Jl> o s )8

journal.fums.ac.ir

anemia
(M- <Hg <1Y/-) OR (38% CI)

n=(%)AA

Y (%) #1Y) v,- (Ref.)

£ (%YYIY) <[AY (+/AY= V- 0) [FYEA

5 (%0-/+) 1YY (+1+A- +/aY) ofee-q

V- (Y0AYIY) -/20(+IAY-V/\Y) SINVYA-
vigo (V4= VYY) ofee-q

o (%% 1Y) v/- (Ref.)

o (%¥)/Y) YAY (+/aY- VYY) [+ Y

Y (%) #1Y) YIYo (Vef-V-/AY) ofeee

Y (%00A/F) YIVE (Vee- V- /59) foee
AN CTAREAVERY | [ooe

Obed loyd Sty S g gy Sl jshaie 4

odalie . cdpdy plxil Gloys pouw 59, Slal )5 0 )lgs s (S
&5 (CC+GC) C PTG Jolas jlews cudals 55T j0 000 )5
3 bl e S £A) et oo lag] o5 8 cojlb
535 10) GG gy b amslin yo (Cojll lyls ,a5 A blis

S0 (sme Sgles (o3l shls a5 A blie jo o3l en


http://journal.fums.ac.ir/

WAY 5l | ¥ oo)leds | prlesr Jlo | Lud (Sl pole olKiild alxo

(Slom Sl L g dmlai oo wadd 1) LY 4y Conles
oriz b Sl g playd kS o b 5 o lpalls
SR S8 sl gl S 0)3 S95 2 22 S 105 (50K,
2 edyge b &S (nl 4 azg b8 S Ojse ST die
GlS gl 9o (s 4 IFN-y 5 IL-18 (sla 5 j5igeg
A g O R
IFN- 55 5 IL-18 (-137G/C) (slocasss 1 45 wo)S
S 50 g pordgemdly Coshl arwgi 5 b, 50 Y(H8T4A/T)
CodeS p OUT Sl 5 5 G55 o5 wiilen LYl (s )len (2 )lse
Oy Sbml QBGlys fise (e )eiS1 plsie 4 amis )5 5 ey
0PSB 05 )18 (o) 990 O 50,8 il Comez 5o IS
2 She &5 A8 Do ae onl 4o ogame Slillas
ool i g cslo e b Ve sl 0391 lge> (sloJos
e IL-18 i 2alS b 45550555 oS5 35l doms 45
Sl 1y aad gl Ve blie o ubiblos oty oS ol
g sl Scan ~137 Cepaiga a5 wilools i Slalllas (6 pus
) S it Sglite o 4], 05 (clacengiln 3 IL-18
sl Jokw 0 IL-18 s 9 oS sl Jokw jo IL-18 50> (V)
09illy yolar 137 CoaBpe oS WS oo olgidiay 0y ol 505
(YY) 28l moe (605) 6308 Joul8 3 alo o )0 Wil oo
Slousishs (o5 5 3 otz oy o5 915 ol adllae
poogedly bVl pllew o I Bd> o il
axlllae Sy 45 oo e (FF) BB Sglite (g 5 pg luradlé
o THL elagenly clall Jytas IL-18 a5 0 asls Lt S0
s 53 THL (ol b 2,5 sy 4 (e Conglin 5
IFN-y oo 45 0 o (prizeed (VF) 05 Liki IFN-y
S b anglin )0 wiogs bVl 4 M a5 (glo)L (b5 o
2 skdo Olaalive (pl (YO) 0gs yiion wing M L )¥le &y oS
TRL g5 wlopSsiom 5 NO IS ab Lok ol
slowl jo a5 wims oo las |y Ll )0 TNF-a g IFN—y aiiles
2 &5 ST g 0 G 3l wied L3S 5 )len oDle
Ll 2l (G905 plp yo cbla> b IL-45IL-10 o2
T e glo sk Lansgs IFN=y s 5 zals (FY (T8 s o

4 tolerance

LoVlo 5 Loy giuw usgi )

o8 IFN-YTT 5935 b oyl )les 51 G o jo o3l iad
55 olsie @ TT cuigiy 5 sty WTT T sz 5 0t
b ohlem b dnglin s GG woisif b oyllams 45 ay0,5 anliee
09,5 3 (85 18 Sl ity 515 85 050> L CC (oo
95%Cl1=1.09-12.21(P=0.0009 ) auxils 1, aal Sg> oS
IFN-y isi§ 0 A T alels paizan OR=3.65;
ol ol 3 ogas> TT gy Lol 3l L annlin ;o (AA+AT)
) LYL gl AL wad e oS 4 Ml 6l i
) (OR=3.24: 95%CI=1.00- 10.46)x:sls (Hgb<8.0g/dl
(FJga
Sy Az 9 exy

9 L;a.ou: Dl J‘“‘}C aS cowl 6“’"‘?2‘:.% Lg)l.o.:;_ Q)YLc
ol Sandg (JS (S Sl (pliee o (97 (Selge
Sl Fge o] (6)lors dmugi 5 Doy e (S Ake)
Sz 0diiS dgaome Jule G Jge jeb 4y aillgi co a5 B
ol 3l g asl oy il a4 LU i, 5l opeSole
28l 9> Ol 5o (Seie slashe olaai izees 5 (5 lew
Az )0 A oxie Chgae JolS Bds> 0 CoRlge pue dS wi> »
) 3k oloy Saeyd SIS jea s 4 F Jeod
e sl ssle Lo Sein (YY) 00,5 oo (Jlo b obe 0>
wle Gl Bl el pens eaS olas
190 o0y s sl s S35l (slopasils s So
Lales a5 0092 e o] ol 2 4 Ak yiie 5 Sidjse
3eolass @ Mol Jesly ez seiie WD 4 e
g el slaals 559 Soghe 5 GRlB) eie slags e

(YA YA) 09d 0 acly I, ol slas o b oooles
LYl S5 s ol a5 5 slacsl g aslllas conl oo
oy Sbem ol Gl e S Gln S e wass )
Glo,gS g by, 5l a5 IS al asymptomatic IS

05 S ye b ()5 ax &S ol (pl edds zihae i ()

journal.fums.ac.ir


http://journal.fums.ac.ir/

WAY 50l | ¥ oo)lod | oyl Jlo | Lud (i iy pole olSliils aloxo

m OSen 5 (5 ole U yaMle

ol 5l ol a3 8 Jlyil (93 05 (59, LYL T p Lo
ok IL-18 (45 137 comdge 15 C T a8 ol lis sy
0393 008" Ciblone b VLo 51 56 95 o5 s 50 61 ine
I 5 by so il 5o ol Mo 3G JT o8 > s
&> o5 Ol cladlee el IFN-y (5 +874 Coedgo )5 55 T
Y liee 4 A T Lol olilas o o 00 Ve (5 laws 5o
sanlive 4] gy Fomime b, Yo 31 56 g5 o5 sl il
LS apad @bVl 5 oy IL-18 s e 45 Wyo 5
s ey o IL-18 adgy e (VYY) o)l 892y (ceniinns
o) s a4 (FO) el -137GC Cusgy 5l as 137GG
5 S Sl oS 056 Wlyige 55 aslllas
il ol

C W5 5 IFN-y o5 +874 Conigo,o T T cacdls b
9 Suhl o) blis jo eans clidle SIIL-18 j9igegn 5o
Cl (ySae g arils ol aiile (55l (2,158 5 DAl azS o
B plre iz g (oo il IS ,50 lojs oaST o
g3 g o) p dalllae 8590 Glacessl) 25U lhee 2 (lala>dle
cig) b 695 (B9 ladiBl )l peagendl Cuslik
@ [l o,53 9 asymptomatic of 81 slx| jo  ces! et
WS oo grle 1) LYl ol Sl jo ge S leie
3 dilaie Sy o3l igisiasl 45 00,5 o Slaiiuy (il
4 &S slagrliel o o Jle plpe @ wlgie
36335 oo Llod Seanil 3blie ;0 b Vo (5 5le J 515 oo
5t a5 L
(1998 9 Sl

Sh pole olfadle aaghy prizme Ciglae i Alawginy
sby¥lo pLolid)l5 5l 5 g )b anje uel Sl Bjesa
e badigas 5551 gaz o a5 (5500 lisl Cullage 5950
30,5 oo Sid cslasls (glailyguds
&l pyles

&l 0s S5 edlel ) oxdlie o,l5 4igS e Bain s

5 leishmaniose
® tuberculosis
7 Severe Acute Respiratory Syndrom (SARS)

journal.fums.ac.ir

sunlico (paiman 3 351 £559% a2 155 55 Vo 4 il o
& W gn rmtl Sl 5o Coilly (Sl palS o a0,
selxils TR1 slo S g (down-regulation) Lo  ialS
o0l oy STes SlaSlel S b (oo Cuelie (YA -)
S5 L IEN-y (5 )0 4874 cubyge (b o asdllas (pl o
Voo s (F) 7 molS g 5 (F) 05leicd wiilon Soie
bl s g anlllas pl o oo,y 00,5 saslie (F1)
Oy 9 Commni adlgo Yot a5 00,5 cdwlins o5 o] Slawls
1 IL-18G-137C 4 +874 Coxge 15 IFN-y (clocasisis il
b )5 68 LYo g lem ol 5o cibiloce by g Camnsl
IL-18 slo S gis b iy bl yoged (aseive dsllas
5 SHo Olgie 4y g5 50 Sl ol b (g lery ol LIFN-y
Golowr Dol 00 Sile 4 b g IS g 5wl 5l g )bre
sos ge GlopsilSa sl 9llS IFN-y oS 2> 5gy L Yl
JoelS 51 8 alo e 50w L)V Cigie S8 gl o5 ol
A 65900 508 JoolS (2l Soghe al> e 10 e g 508
Ll ay IFN=y o5 50 T T claslocs 315 (FYFY) o, o
IL- o gnle -137 Cusdge 0 C P jpia> uiomad O,
50 a8 gol,dl o IFN-y 5 +874 coadge ;0 A T 55 418
ST oaile (3L pgs 59, slagyls (LL) leyd pow 59, (sl
[y loasdly 5l oulds g Az g ansd,8 (pl ciills 955 55 4o
s gl ey Lo Lo Tyl gl 4 Sged gl
Slp 1y elin laore 095 a0 a5 000,85 bjee (S
LLsyl s Wlgee (nl w08 o0 o ST 505 5 02
39 93l 45 051 oy Jobo 5 ke 5o hies i
slowl jo e groul pinew 3, Slee Wyl aST |y a5
20,5 o |y all ansls 2185 Sewudl 3l jo ISl L33
rra & binSgiw 5 Job o 0ol S 25 slajl S
055)] é g 038)] 3 30,8 sl JgulS IL-10 g IFN-y TNF-a
(Erythropoiesis) s g9, 9 05, G 3 5 1, IS &
o ol 4y 055 45 b3 on 205 |y (o S35 aulg)
lallinn 51 25 cpalpls (FF) ales o g, 2in SaS  os


http://journal.fums.ac.ir/
http://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&ved=0CDIQFjAA&url=http%3A%2F%2Fen.wikipedia.org%2Fwiki%2FErythropoiesis&ei=ePNeUa6JCofntQa_koDgAQ&usg=AFQjCNHPcJQnw0aX2078itx5bcElfen3tQ&bvm=bv.44770516,d.Yms

WAY 5l | ¥ oo)leds | prlesr Jlo | Lud (Sl pole olKiild alxo

References

1. Warrell DA, Gilles HM. Essential malariology. 4th
edition London: Arnold publisher. 2002. P:8-34.

2. Neil AJ. MalariaEditor: Zaim M. Department of Health,
Ministry of Health and Medical Education press. 1st
edition. 1993. P:8-16.

3. White NJ. Plasmodium knowlesi:The Fifth Human
Malaria Parasite. Clin Infect Dis. 2008; 46(2): 172-173.
4. Hill AV, Allsopp CE, Kwiatkowski D, Anstey NM,
Twumasi P, Rowe PA, et al. Common west African HLA
antigens are associated with protection from severe
malaria. Nature.1991; 352:595-600.

5. Kwiatkowski DP. How malaria has affected the human
genome and what human genetics can teach us about
malaria. Am J Hum Genet. 2005; 77(2):171-192.

6. Verra F, Mangano VD, Modiano D. Genetics of
susceptibility to Plasmodium falciparum from classical
malaria  resistance genes towards genome-wide
association studies. Parasite Immunol. 2009; 31(5):234-
253.

7. Miller LH, Baruch DI, Marsh K, Doumbo OK. The
pathogenic basis of malaria. Nature. 2002; 415(6872):
673-679.

8. Okamura H, Tsutsi H, Komatsu T, Yutsudo M, Hakura
A, Tanimoto T, et al. Cloning a new cytokine that induces
IFN—y production by T cells. Nature. 1995; 378(6552):
88-91.

9.Dinarello CA. Interleukin 18. Methods. 1999; 19 (1):
121-32.

10. Kruse S, Kuehr J, Moseler M, Kopp MV, Kurz T,
Deichmann KA, et al. Polymorphisms in the IL 18 gene
are associated with specific sensitization to common
allergens and allergic rhinitis. J Allergy Clin Immunol.
2003; 111(1):117-122.

11. Sugiura T, Kawaguchi Y, Harigai M, Terajima-Ichida
H, Kitamura Y, Furuya T, et al. Association between
adult-onset  Still's disease and interleukin-18 gene
polymorphisms. Genes Immun. 2002;3 (7):394-399.

12. Kretowski A, Mironczuk K, Karpinska A, Bojaryn U,
Kinalski M, Puchalski M, et al. Interleukin-18 promoter
polymorphisms in type 1 diabetes. Diabetes.2002;
51(11):3347-3349.

13. Khani-Hanjani A, Lacalle D, Hoar D, Chalmers A,
Horsman D, Anderson M, et al. Association between
dinucleotide repeat in non-coding region of interferon-
gamma gene and susceptibility to, and severity of,
rheumatoid arthritis. Lancet. 2000; 356(9232):820-825.
14. Reddy P. Interleukin-18: recent advances. Current
Opinion in Hematology. 2004;11(6):405-10.

LoVlo 5 Loy giuw usgi )

15. Xu D, Chan WL, Leung BP, Hunter D, Schulz K,
Carter RW, et al. Selective expression and functions of
interleukin 18 receptor on T helper(Th) type 1 but not Th2
cells. J Exp Med. 1998; 188(8):1485-92.

16. Zhang P-A, Wu J-M, Li Y, Yang XS. Association
polymorphisms of interleukin-18 gene promoter region
with chronic hepatitis B in chinese Han population. World
J Gasteroenterol. 2005; 11(11): 1594-8.

17. Giedraitis V, He B, Huang WX, Hillert J. Cloning and
mutation analysis of the human IL-18 promoter: A
possible role of polymorphisms in expression regulation. J
Neuroimmunol. 2001; 112(1-2): 146-152.

18. Goldsby AR, Kindt JT, Osborne AB. Kuby
immunology (4th). USA. Freeman and Company. 2000. P:
308-311.

19. Pravica V, Perrey C, Stevens A, Lee JH, Hutchinson
IV. A single nucleotide polymorphism in the first intron of
the human IFN-y gene: absolute correlation with a
polymorphic CA microsatellite marker of high IFN-y
production. Hum Immunol. 2000; 61(9):863-866.

20. Winkler S, Willneim M, Baier K, Schmid D,
Aichelburg A, Graninger W, et al. Frequency of cytokine-
producing T cells in patients of different age groups with
Plasmodium falciparum malaria. J Infect Dis. 1999;
179(1): 209-16.

21. McGuire W, Hill AV, Allsopp CE, Greenwood BM,
Kwiatkowski D. Variation in the TNF-alpha promoter
region associated with suceptibility to cerebral malaria.
Nature. 1994; 371(6497): 508-10.

22. Ubalee R, Tsukahara T, Kikuchi M, Lum JK,
Dzodzomenyo M, Kaneko A, et al. Associations between
frequencies of a susceptible TNFa promoter allele and
protective a-thalassaemias and malaria parasite incidence
in Vanuatu. Trop Med Int Heal .2005; 10(6): 544-49.

23. Somei K,Yukiko N, Massashi H, Sornchai L, Kenji N.
A potential role of interleukin 18 in severe falciparum
malaria. Acta Tropica . 2004; 89(3):279-284.

24. Medina TS, Costa SP, Oliveira MD, Ventura AM,
Souza JM, Gomes TF, et al. Increased interleukin-10 and
interferon-g levels in Plasmodium vivax malaria suggest a
reciprocal regulation which is not altered by IL-10 gene
promoter polymorphism. Malaria Journal. 2011;10:264-
272.

25. Miller SA, Dykes DD, Polesky HF. A simple salting
out procedure for extracting DNA from human nucleated
cells. Nucleic Acids Res.1988; 16(3): 1215.

journal.fums.ac.ir


http://journal.fums.ac.ir/

WAY 50l | ¥ oo)lod | oyl Jlo | Lud (i iy pole olSliils aloxo

m OSen 5 (5 ole U yaMle

26. Mackinnon MJ, Mwangi TW, Snow RW, Marsh K,
Williams TN. Heritability of malaria in Africa. PLoS Med.
2005; 2(12): e340-348.

27. Franks S, Koram KA, Wagner GE, Tetteh K,
McGuinness D, Wheeler JG, et al. Frequent and persistent,
asymptomatic Plasmodium falciparum infections in
African infants, characterized by multilocus genotyping. J
Infect Dis. 2001; 183(5):796- 804.

28. Lucey DR, Clerici M, Shearer GM. Type 1 and type 2
cytokine  dysregulation in  human infectious,
neoplastic,and inflammatory diseases. Clin Microbiol
Rev. 1996; 9(4): 532-562.

29. Bidwell J, Keen L, Gallagher G, Kimberly R, Huizinga
T, McDermott MF, et al. Cytokine gene polymorphism in
human disease: on-line databases, supplement 1. Genes
Immun. 2001; 2(2): 61-70.

30. Bingle CD, Hackett BP, Moxley M, Longmore W,
Gitlin J D. Role of hepatocyte nuclear factor-3 alpha and
hepatocyte nuclear factor-3 beta in Clara cell secretory
protein gene expression in the bronchiolar epithelium.
Biochem J. 1995; 308(Pt 1):197-202.

31. Huang MC, Li KK, Spear BT. The mouse alpha-
fetoprotein promoter is repressed in HepG2 hepatoma
cells by hepatocyte nuclear factor-3 (FOXA). DNA Cell
Biol. 2002; 21(8):561-569.

32. Tsutsui H, Kayagaki N, Kuida K, Nakano H, Hayashi
N, Takeda K, et al. Caspase-1-independent, Fas/Fas
ligand-mediated IL-18 secretion from macrophages causes
acute liver injury in mice. Immunity. 1999; 11(3):359-367.
33. Carpenter D, Rooth I, Farnert A, Abushama H,
Quinnell RJ, Shaw MA. Genetics of susceptibility to
malaria related phenotypes. Infect Genet Evol. 2009;
9(1):97-103.

34. Hashimoto W, Osaki T, Okamura H, Robbins PD,
Kurimoto M, Nagata S, et al. Differential antitumor effects
of administration of recombinant I1L-18 or recombinant IL-
12 are mediated primarily by Fas-Fas ligand- and perforin-
induced tumor apoptosis, respectively. J Immunol. 1999;
163(2):583-589.

35. MooreJM, Ayisi J, Nahlen BL, Misore A, Lal AA,
Udhayakumar V. Immunity to placental malaria. Elevated
production of interferon- gamma by placental blood
mononuclear cells is associated with protection in an area

journal.fums.ac.ir

with high transmission of malaria. J Infect Dis. 1999;
179(5): 1218-25.

36. Biemba G, Gordeuk VR, Thuma P, Weiss G. Markers
of inflammation in children with severe malarial anaemia.
Trop Med Int Health. 2000; 5(4): 256-62.

37. Chizzolini C, Grau GE, Geinoz A, Schrijvers D. T
lymphocyte interferon-gamma production induced by
Plasmodium falciparum antigen is high in recently
infected non-immune and low in immune subjects. Clin.
Exp. Immunol. 1990; 79(1): 95-9.

38. Riley EM. Is T cell priming required for initiation of
pathology in malaria infections?. Immunol Today. 1999;
20(5): 228-33.

39. Guilherme Inocéncio M, Claudia de J FC, Rita de CB,
Adriano G-S, Fabiana M, Viviane CM, et al. IFNG
+874T/A polymorphism is not associated with American
tegumentary leishmaniasis susceptibility but can influence
Leishmania induced IFN-y production. BMC Infect Dis.
2007;7:33-45.

40. Sallakci N, Coskun M, Berber Z, Giirkan F, Kocamaz
H, Uysal G. Interferon-gamma gene +874T-A
polymorphism is associated with tuberculosis and gamma
interferon  response. Tuberculosis (Edinb). 2007;
87(3):225-230.

41. Chong WP, Ip WK, Tso GH, Ng MW, Wong WH, Law
HK, et al. The interferon gamma gene polymorphism +874
AJT is associated with severe acute respiratory syndrome.
BMC Infectious Diseases. 2006; 6:82-86.

42. Plebanski M, Hill AV. The immunology of malaria
infection. Curr Opin Immunol. 2000; 12(4):437-441.

43. Felli N, Pedini F, Zeuner A, Petrucci E, Testa U,
Conticello C, et al. Multiple members of the TNF
superfamily contribute to IFN-gamma-mediated inhibition
of erythropoiesis. J Immunol. 2005; 175(3): 1464-72.

44. Nicholas PJD, Hien TT, SchollaardtT, LocPP,
ChuongLV, Hong Chau TT, et al. The prognostic and
pathophysiologic role of pro- and anti inflammatory
cytokines in severe malaria. J Infect Dis. 1999;
180(4):1288-1297.

45. Arimitsu J, Hirano T, Higa S, Kawai M, Naka T, Ogata
A, et al. IL-18 gene polymorphisms affect 1L-18
production capability by monocytes. Biochem Biophys
Res Commun. 2006;342(4):1413-1416.


http://journal.fums.ac.ir/

Journal of Fasa University of Medical Sciences | Autumn 2014 | VVol.4 | No.3

Cytokines Genotypes and Malaria Page 294

' Original Article

The Impact of IL-18 and IFN-y on Severity of Malaria and Quality of Treatment
Ameri GR?, Malekzadeh K!*, Noor-Mohamadi Z?, Shekari M, Turki H?, Solaimani H*

1- Molecular Medicine Research Centre, Hormozgan University of Medical Science, Bandar Abbas, Iran.
2- Department of Biology-Genetics, Faculty of Basic sciences, Science Research Branch, Islamic Azad University, Tehran, Iran.

Received: 10 May 2014 Accepted: 01 Sep 2014

/Abstract

Background & Obijective: In human malaria, genotype of cytokines affect immune system. The impact of genotype -
137G/C in IL-18 and +874A/T in IFN-y on the severity of malaria and the quality of treatment — as factors to form
asymptomatic persons in endemic regions- has been investigated.

Materials & Methods: 100 patients and 102 healthy persons were evaluated by Nested-PCR and thick blood film. IL-
18(G-137C) and IFN- y (A+874T) were determined by Single Specific Primer-Polymerase Chain Reaction and ARMS-
PCR methods, respectively. The results were analyzed statistically.

Results: In this research, it has been observed that allele-T in IFN- y gene and allele-C in IL-8 gene have protective
effects against severity of Malaria. In addition, it has clearly been found that development and growth rate of plasmodium
in pl of blood as well as anemia induced malaria significantly reduced in carriers of these alleles (p<0.0001). This effect
has also been observed in the quality of the treatment in such a way that no parasite remained at the end of second day of
treatment in carriers of alleles IFN- yTT and IL-18CC.

Conclusion: These findings issue the impact of immunogenetypes of patients on treatment quality and asymptomatic
patients and parasite reservoir as effective factors in endemic malaria. Immunogenetypes of people may play as a
remarkable factor to control malaria in endemic areas.
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