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Abstract

Aims and Background: This study aimed to evaluate the antibiotic sensitivity, biofilm formation capacity, and the
association of IL-1ra gene polymorphism with pneumonia in Acinetobacter baumannii isolates obtained from
patients with hospital-acquired pneumonia.

Materials and Methods: Among 100 patients with pneumonia, 30 A. baumannii isolates were identified from
sputum samples. Blood samples were collected from these 30 patients as well as from 30 healthy individuals to
analyze IL-1ra gene polymorphism using polymerase chain reaction (PCR) and sequencing. Antibiotic resistance
was evaluated using the disk diffusion method and minimum inhibitory concentration (MIC). The expression levels
of the biofilm-associated genes pgaA, blapgr.1, and bap were assessed by real-time PCR.

Results: All 30 isolates were resistant to most tested antibiotics and remained susceptible to colistin. The expression
of blapgr.; Was lower than that of bap and pgaA in A. baumannii isolates (p< 0.001). A significant difference in the
IL-1ra genotypic distribution was observed between the patient and healthy groups (p = 0.049), while allelic
distribution did not differ significantly (p = 0.181).

Conclusion: A. baumannii strains show high resistance against a wide range of antibiotics. The expression of
biofilm formation genes in A. baumannii showed that these genes increase pathogenicity through biofilm formation
and other effective factors. There was a significant relationship between IL1-ra genomic polymorphism and A.
baumannii pneumonia.

Keywords: Acinetobacter baumannii, Interleukin 1 receptor antagonist protein, biofilm, pneumonia

* Corresponding author:
Farzaneh Hosseini, Department of biology, North Tehran Branch,Islamic Azad University ,Tehran ,lran,
Email: hosseinimicrobiology@gmail.com


mailto:hosseinimicrobiology@gmail.com

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

Ly lot (LS| (Fg0giy 4 Mo oyl sloay 31 ool oz (Jlogy yiS gl sladlg

Y (e . o . Y . . #® e 2 ) .
AF Gi9le (Ariliany & (590, Lsjoomo o (S 4l )8 ¢ (g9 pm o 0
Ul)"‘ ‘U‘J’ef “SA){MJl Qb" olKisls suLM?D 9 fas.LC J.>‘5 ‘LSM:LM,.: M) 09; -\
U‘)"‘ ‘Q‘J’ef ss/.:}{.wl Q‘)T olKisls ‘JLo.M: u‘ﬂr‘ J.>‘5 “SM:L..w Cann ) 03; -y

U‘)”‘ w‘ﬁf ‘U‘J"‘ )5"‘”’[" W‘ ‘gsﬁyo ‘SM:L..w J.i:‘ Olio.MJLA)" Ppeey

oS

b plil (Gliw Lo (oluiST (Ggaghy 4 Moo Glilows jl oy laz Slagy Shgtianl sladlgpl jo (Sgasn

5 skem Yo ol sl olulid Lls sboaiges 51 Slegy mShgucwl algnl Yo o Saegiy 4 e jloy Voo 5l 1 gy 9 .>|9.o
Sxslenr J5 e 5 POR) jlyack slonsy (25515 b ILARA 5 s ysn sy (st 8l 055 Wi cpllis 83 ¥+ 53

1 Y b slags Glo al cwyp (MIC) (5 lge cdale Blas g oy5emiss Suawd g, 5l ooliiwl b Sigu (8] Canglie .0y )5
A sy, Real-Time PCR L bap gblaper.; pga-A

blapER_l U) L)L"’ ...\3&93 u«.’Lm} W....l; A S 9 rasl.s.a 03 s ‘_gLasuS.us,uu_u] ).»5‘ ).3‘)4‘ 59 4.]5).1| ‘s R Lbub

5 slow 09,5 oy IL-1ra 05935 oS .(P<e/+ 2 V) 09 yiaS Slogs yiSlhgiw! sladlgpnl jo pga-A g bap by 4 cod
AP=2 VAV cslas glas T ag 595 Lol a(p=+/+F2) ols las o sme glas oIl

Jo oy ol il las l.m_i,.,%;b_ﬂ 3 ey b JUIEN eIk Cwglin Slog S bgil slaalg s ‘5).»5459.»4
L @hslen ise Jalse plo g pldsn hSas &b 5l ooy cpl a5 ol lis Slegy yiShgiawl jo oldgn JSis )0
Llls 052y Glogy ;S bgiiinl (Fgesty g IL1-TA 0gif e yse (b o )1 (e bLS oo o ]38

Sro5 ibedger =05 o) 2l 05 S eSS ag Slogy Syl i gualS (Bl

hosseinimicrobiology@gmail.com Xug yusdl oy -
VECY YN bl fu,b
VE-YNNY/AA oy Gyl


mailto:%20hosseinimicrobiology@gmail.com

1y

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsSUg0 = Jolu (6555555 (sloojl5 dnlilad
Research Article- _isg3 allis

slodybo 4 (Sotr 2l 5 pldgn od) el
Ajg ComgslS ladobe 5 Ll g Jbbkl
g yeax a5 ad o olas olagss (V0 NF) oed 6
S gl (S (Rl 4 e blapera (5 colld
Sl ol 5 Mgp Jubnl sladske 4 Sles:
Slog FSlgiinnl )3 plden JSAT dine) ;3 09d o
05 wile ( Sz (Sl Cuglin glapys oSlas 5 092
Jolse 51 0 5.0 NY) o)l gl 4 s blaper
6-N-acetyl-D-Poly-f-1 -5 lo qeledon JoSKis )0 pie
S h 4 55 opl .l glucosamine A (pgaA)

Iy S el slagls ply jo cladlre S 0 SWS
AV sese lBl 1 Vony 9 WS e alp
Sogie plp )0 e EBs )0 oo B S g
izl b oliee &5 (LB S (o ) (09,5
Ol ol pics wgbige oaaS Az a4 ol St
sl 1y LS ol 58 JiSem JUl 5 s ]
0% A WS
5 ILAL-1B dl-lo asle Sloddl i sbo oS g
Vo) ol I8 @%&M slcssae 56 cow TNF-a
a o col bl i slacaSeule 5l Sy ILL (Y
IL-1B 5 IL-T0 55 o S oo oS oy gely 5 gl
i e e Jsho mhaw o (IL-IR) IL-1 o0y 5 4
1 JuSn JUasl 5l s)lael anly oo Ll i ol
HET o deds 5 5 o3ty SLo s JUsb 2 (5356 sl
(IL-1 casoS Ll 005,08 IL-1-1a ol jo (YY) aussS
00iS oo Sy IL-11a Lol wgi o e IL-IR &
(V) wes e ials 1) JuSen Jlasl a8 coul 2,
09yl 33 UNTR a8 jon (b a5 ol oals ools ol
Sy @ Mie (5095 50 (oS el L IL-Tora Y

OL" QS el oals eslo L)L'“""

AP 29 mizen (YY) Sl ol o dsol> ‘sgL.M.';Sl
Y Slelg gL l-ra o5 ¥ gl ;0 VNTR L s
L obadye Sges d)lse jo0 IL 112 b jse (b 0
adlas (YO) 0 yin 42y JB ,ob o MDRAB
Ayl wldss slog ol ol See Lol
Seos 4 Mo Lo slrdiges 3l o] Casddy Slogs
Sl ole o Bl e pll Slis e olsST

dodio—)

Obwslon 50 e LLST bile o (Sl SShgtn]
2lee b g 0gd so Sl slacigac glgl cely as ol
@ a2y b () Cwl olpon ye g Spo VL £ 9 0L;
5 (MDR) g)ls wiz a4 pglie sloaigu 058 jga>
FSbgiiewl (XDR) 08,3 o9l Ceoglin b sloaygu
M W Fp Ojpl Sde (S lee 4 Sley
(V) el onls aslin gilog sl o v
Canglie slacy JUi! Judo 4 Base  Sign (T Caglie
23 oo &) Bae slag) 5o G 5 baedly )b
CliST o azg JB Uy b Glog Shgial (V)
an;S 6095 A sl (Sew (Sism (Hl Cuglis
F) 35le gy dgy Cudguze b1 Fee Gloys sl 9 ge
oSl sl 6508 Fae il phden JSas O
Lulps 5o gaile oy lp (Slog Shgtal ohy @
P F D) aS e wrlp | b SGen (BT L agzlse
Gz o o a QLS lapkdse o3 slaans
@ bebdsn [n) wibad o gz Sl
9 S pglie (09,500 0o Jelge 5 (Sad; slagiy,
(A YD) wgdoo Sl slaSodl g lacigie 4 i
2o Gloys slo,lSal,y g lag,ls anwgs 4 azg (nlple
e 4 @bSh Glapldsn Bl g olulid lp
S pkde S5 g oSl (Swr 5l xSl
slagw (V0 L) cwl oy 6l oy Cusal
wle g slecdl gy 2l 4 Slp bt
L by o) aiz i (oo S50 pldgn Cwy
M) blaper | slagy asle lagr Sbgioal 55 ohds
s3lgils 515 552 (VO V) bap ' 4 "pga-A (VY)Y
Yo (JsSse 0j9 b placussn 5l JSais Bap oty
3 Wgdee 3L LSt sladsbe zohaw o oS
oz Sy & Bl il i Jobe (e (S
4 e Wadoe &) Sl Syl jo bap o 5

! Beta-lactamase of the Penicillinase group and Extended-
spectrum beta-lactamase

2 Polygamma-glutamic acid synthase A
3 e . .
Biofilm-associated protein



1¢

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsSUg0 = Jolu (6555555 (sloojl5 dnlilad
Research Article- _isg3 allis

Ggw olgxe 4 Acinetobacter baumannii ATCC 19606
A eolazwl o st

Slyp (MIC) euiylojl cdilée JBlas cpumni —Y-Y

P S (MIC) (5 ke clile Jolao (s 62
Sigma-Aldrich &5 ,% 5l claew piwdS o580
Byl Shie Ol jo g syl ,5 (Merck, Germany)
eelS lasle Sl ab e
sl ulesl gl -Ae °C glos jo g oolel (V- Y Fug/mL
D e SiS Laa sl odle ik 055
Glize )5 chable oy ol cldy) o "l
Galr 90 G, LOYAL - YO ug/ml 5D (s
i oolel CLSI/EUCAST (sl Jarllygims Lol s
Olge 4 MIC >fug/mL L Slegy xShgwl slaalgyl
Aol ;o lp (TV) ol a3 5 ,las o oS 4 polie
5 ol Slocsale s e 5 St J5 S5 o isles]
ENPCE IO U S REPISER SNCJONAPOE
I oT Colin o) 0S4y pslie Slags Slgtid
3 sie U8 gl o ol (Coul oad agli L3
RT3 L NUY SURCNARCIE

b Sl -V-F

PHESIR VIS o+ T JL GOSUIN P By - 00 B PPN Y PORR I W
a8 s oyl (YA YA) L3 cle US55, ek (MTP)
aglio b Gtalojl oj50 Aol 5o (ol plidge JeSis
e S 0g8 b day Jlew S Ky odx Ol
A Gyl ciS lazme) Lo g (6L 986 CliS lama)
S5 4w 5o wlislesl s oL, (baumannii 19606
FSi5 e Getd 6l 5 polie Colesys ol plxdl

Salz iz :Kile ODC 5 o a5 b solitul oL
:alge J 1S

* Mueller-Hinton broth

son 90 IL-1ra o5 segis lapmad g (b L oy
23,5 )18

L gy 9 olge-Y

syl Gilulas g dges 6yl @ex -¥-)
LS

S3or 4 Moo (l)lews 5l a3 diged Ve v caalllae (ol jo
FS byl gl lils a5 olhlen (ul 5 95 aigad Yo g
Oloe 4 @l SISl g3 aiged Yo ol o caing Slog
Oblos SINYAR 550508 B (2059, o5k (b ol 05,5
A ot lan oy Sl S 0 (6
gy 3 esliil b 93 sladigaind spslaer Ol
Syslaez 5 pSig> Jome 53,5 Sgaeas | u g oyl
olasil ws eole 5l cyg> olawl 51 5 S el (glp Nl
ey g baiges ol 5l ad eolinul (EDTA)
goz a3 LGl H5in) ) S ol Sl (segs) e yse
oBliolejl o jslrer sladiges plod oS (50l
slows 5l eolatwl Lo wal ool cunS Jale
8 @bl o)se blaoxas: 5 @ly PCR g oleendise
6 yasl s 5l ool Lblaoxasy o yaam i S

R: 4 F: CTAATAATTGATCTACTCAAGTTAC
w0y &b 3 GAATACTCCATTTGAACCARTGG

I3 ewip 0y OHKer g g0l lawgs ool ool 7,0
(Y% u.ejf

L Glog ySbgml sladlgnl (Sse (Sl ol
Slacslisn (T plp j0 Hjgeine Shwd by, 5l eoliil
(Ll rlaS gl s oty (soul alox 5l aliSe
O el g oo iy jlae (S glogs)
LS Ly b=kl ey LS Wgm
ol Olpl ol ek ol) e e
30 28,5 18wy 9,90 CLSI 2021 sl Josdl )
& R dge 5l ol addlhs

9 ‘g_}-‘*“’Li“T



NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

(4% OD (c) <OD)= (595 phdgs oSt 08

(2xOD () <OD <4 x OD ()= lrwgio pldse LS5 &,08

(OD (¢) <OD <2 % OD (€)= cherd ohdgun JuSis & a8

(OD < OD (€)= ey oSt & 08 w3l

S PCR .o oLl Scientific, Waltham, MA, USA)
Yo ol oz 50 Gl aloye SO S bl 5l eolanul b
Sl oyl g (Bolal (glo el S oS 5 il S
pgaA 4 bap blaper: sboyys oo zakw ol plbxl (dT)
oEiuws jl esliiul b s bl 5 ol 2L slaalgyl 4o
Real-Time PCR Bio-Rad's CFX 96 (Bio-Rad, USA)
asgerme ;2 lp yeln LU 85 18 pwyp 050
ools HhE Gas o jlaibinl s g,y sl esliwl b yesl
S <SG plsre 2 168 TRNA 5 L oljen o5 slayj
adlas )0 oolainl 8,50 s peulyy Jlov ol bl J=ls
oSly Iyl s Old e ol oo &l,1 Y Jauz 0 ol

el 00l ¥ Jgaz 40 55

O ol ey -Y-0

FSbgiwl sladlgpl o bap 5 pgaA slacys ole ol
eyn Oyse Real-time PCR g, 5l colaiwl b Slegs
40 odd S sl Jelw «jelaie u.»‘ ‘_gl).g ;,é)f )|)§
Gedy gl Fee ;0 100 Dyg0S 4 G, o3l Laoms
FUER W) )5...°.>).».:L~u 4.0..3& 99 99 \Weoo B U 9 KWW
C‘)Ml 6‘)4 ousle Léjl"‘ S ¢29) é;Ln RS )l Bt
saspnl 51 S RNA 885 |13 oolaiwl 5,500 RNA
A. baumannii ATCC a2 0 439w g Slogr ;S Lgiin!
L (Olnl ol gitadl (229,500 bl oud args) 19606
(Qiagen, Valencia, CA, RNeasy Mini Kit ;| solazul
g cdale al zlsaul eaijle Jeadlygiws bl USA)
(Thermo  jiagudg uSowl 51 oolazwl L RNA ol

Real-time PCR (g, 3l eolizw! b pga g bap blaper.s sloyys ol b5yl gl eoliiw! 550 b yosly N Jguz

%)) (0" Jly o)
bap F: ATGCCTGAGATACAAATTAT (0)
R: GTCAATCGTAAAGGTAACG
blaper.1 F: ATGAATGTCATTATAAAAGC 00)
R: AATTTGGGCTTAGGGCAGAA
pgaA F:ACCGATAATAAAATACGCCCATCAACTGAC o)
R: GGCCTTTATAAACAGGCCGATTACTCTGCT
16S rRNA F: ACTCCTACGGGAGGCAGCAGT )

R:TATTACCGCGGCTGCTGGC




NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

16S rRNA 4pgaA blaper.1 bap sloyj ¢y Real time PCR sty byl pis ¥ Jgu

P (°C) o ol al> 5o
0 438y )~ adgl yguml,g5bs

0 FEERYN el 360

oY il Y Jlas!

T VY Al Y b S
vy aads 0 Sl GBS

‘5”9; w5 5l PCR &Y gams ebdige dacaisl)
Al oyl pBls &S 0 @

11

S5 Smd s 90 (b Juloxd g 432 -V-F
DNA ! 5!

CuS ) oolial b (55 slodiges (55, »» DNA zl 5l
(Qiagen, Hilden, Germany) QlAamp DNA blood kit
@ @A jeb 4 ol plxl owijle Jesdljsiws bl 5
I oam s weS Wlol KLBLY L 95 sladigel
b9 Aoyl ol asladl oo as; mle Geei yule
o355l 5 KNG 3l KLBL 3l 5l (bslis s ;S5
Lad 65l oz o) @le o5 Gomin ile 5wl il
DNA Gl s S & o 5 23 Lo KBB 3L,
DNA 5 KWB 3 L (gis eyl 5l oy b Jisto
Ve sles jo oad gl 3l DNA Lo axess KEB L3l L

REYPI NI WP

PCR

VoS5l 008 SISl pedjgocly (o) Sl
63‘5 &»3)9,0...1.: 4.\_‘>L: ‘UP )‘ 0l C‘)M‘ L;LQDNA B
o 5 ) oS gl oS Cand ST 05 Y g5l 0
CTC sl yoslyy i 5l oslizl b VNTR 5l > AS
TCC TGG TCT 45 AGC AAC ACT CCT AT 3
12555 PCR (iS5 5l ool b 5 5' GCA GGT AA 3
2 IL1-ra pacd oo b o I 5 lacassss g9 . (YO) 0l
7Y 58T U5 50 oo saslie PCR &ilakad ojlusl wlul

O 9 PCR pldil 51 sl s ¥ Jgo> Gillas

® Kit Lysis Buffer 1



NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

IL1-RA puusd 90 by T ¥ Jgor

HI

Al

A2

A3

A4

o5 Ll mizmen g wishy Slas 1, FYC gles (o
L) A.o.~L: @Loy }Sbw‘ u‘?a.c a &O}gblaoxp\_g,l
Oloe as (1Y) igad Ve asddlae (pl jo () JSK5) wios

%%

1000 bp
750 bp
500 bp

250 bp

Sk :M .blaOXA_51 O3 PCR Jeaxo )),sg)..SJI Ji) IS
«(A. baumannii 19606) cuio JyS 1) o leis Sal> kb

‘blaOXA_51 U) ‘5')3 Cadlo ‘SLEG\J’.M Uy O)l&ujb d.bl’
i J S 1 0yl Sals

Q‘)LA.:." 5leads las (L Ve 0) GL)..SL Jgpl Y- ‘QLQJ
O59d Swawd by, 4o ohg lacudle iy j (6w

Sl i s LS Lg3E bl s 4 o
Ol slbgg) g e pin (soal (el ooy jlia

(bp) o3lul
Y
Y¥.
faA
Yvys
J3 39895
%Y 5,51 J5 sloSal> ,o lbaiges PCR iS5 51

=

ol 5,135 ,L DNA safe stain b oo (g5l S5,
5353801 (y33e S 5l eslinl b g e S pisl ol >
wi Jlesl el V Goe 4y TBE 1X 3L L onds 5
cloail wi sl DNA Sl gjlolaz (cly 5,599,251

J»-l?U 9 40 6‘)—.’ J‘JJ) (o S5 )| oolaw! b J,ab

(6T Juloxs g 43525 Y-V

S0 el ) e Ole zoke (Gaiow opl o
CoeS s 1y 27 S5 5SS 5 )l
A. baumannii x> 1o 49w b awslio jo 5 olo Ol s
! unpaired t-test 9031 5 .0 eolii.l ATCC 19606
Ollos lodigas (m azgd BB Guib)ly sy olulis
olaebl alols b P luie i ssliul s laibiv] asge
P<+/+08) +/+0 ;| zoS P-value .as0,5 -ss (Cl) 790
ENECPREEIRTAER PO NS R =
plel g0 S 951 5 eolatwl b pacd g0 Sl sleosls

b -Y

&5 G3lwlaz g diges (5591 2o
e VOIS o ite o] sla Ty o lais Sl
o Slglle ciuie Vg 0um (g0 Qﬁ.s')‘j (i )'T 09!



NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- g3, allio

(0 K) Loy e uedsS a4 bdgl

L 0 u.a...v_s) Qalo uLmJ WBLM wwysw 9
w (0 AV dgpl YA ole ol XDR lsie

76.66 O 100

93.33
100
100
100 '
100
100 100
100

= Ciprofloxacin

Imipenem ® Gentamicin

m Ceftriaxone

m Amikacin

= Levofloxacin

m Cefepime

Meropenem
m Cefazolin

m Piperacillin + Tazobactam

m Ampicillin + Sulbactam = Colistin

Slogr S bgiinl sralg il (S g (T Cooglin Y S

O3 ol Wiy

Slyogl olfiws jl oolaiw! b oals zl 5wl RNA clale
Al cpaens YooY o ng/ul 590> (Implen, Inc., USA)
YEYY g YPIYA. M zoo Job (6,5 i Cad
Sl les 1) ool gl RNA 5ol za gl
ol Hlas ¥ S o adllhas 550 ) 4w (jleasilen
O Olsie 4 165 IRNA 5 51 dslllas (pl jo el ool
PSS gome bl ol eolaul (S J0S) a0
YL Ct polie Ban slayys a5 b ovslice (¥ JS2)
Ol e Glp oad Al mll il o olis |,
Sl eal adMs F Jaam o e sl

WS ol ol whdge S byl 5 Jels slaail
Ul A) ¥e 5l ypl TV ohipa daalgpl co ST
Coenl odmonlis as wisls las |y Wlden  JSCis
o om 3 el S il 5 ki
A 558 wlabgms oains JuSis gl (1 00) 10 daalgyyl
CAYIT)F 5 lagte wlibgn oains JuSis (. YFI59)



NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

Sud by oly Ol F Joux

o5 Sl ACT 458 ACT AACT Fold Change

bap /oY NSO —./aY /A4
pga-A Y/AE AA- —-[asb5AY JEY ) g
bla-PER #IYA FINS —+[OYYYSA V/fay

wolaB! e Jaame 4isS ;o 5l g ke 5 colaiz! Bun o 135 Jaase a5 a2 o lid Fgog 4 Sy ST Cd g
Salis hlew 5o AP 05 b anolio 1o PUAA () (o Ol S (ol Gg05T 5 pibsly BT el (F USCE) ol
clls gyls gme Dol lhlew o blaper o5 b awslas ;o pga-A 5 o Glo Ll (P >4/0) cila o)l g

(O JS) P<+/++1)

19

(C) blaper 9 (B) pga-A (A) bap gy miss Sow ¥ S



NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad

Research Article- g3, allio

bap
» PEAA
bIaPER

i ogd TSV LW

2.5= ok ok ok
| o o e e
2.0 I \
=
o
2
2 1.5-
o
)
w
2 1.04
=
2
0.5 -
0.0 T
bap pga-~A bla-per1
genes

FEEE (P <afeny) 909 4 Mo 31,31y il g5 (Fly O podi Connd B S

50 el odl e A S o lles 5 ol Sl30 s
ALA3 ALA2 ALAL ¢l o955 Slgly2 el 09,5
JAYID SAYID JYF VY s 4 A2IA2 5 ALIAA
G 95 Slold Glew 09,5 0 e LYY g L NOIF

92 L YD g oy oye JEIVD JOFIVD o

9 A3 A2 Al @‘3‘)5 np.lLM.: 05; )O ‘QSU—‘ @‘5‘)5 (5‘)4
05,5 15 5 LYO o YVIAY JNOISY JVANY i 4 Ad

(S S pmd 90y Judoxi g 4 s

048 CudSGl 5 6l PCR 5,589580l b
AL slaJll & Lo sloce sy slasSll ) (5302
YEe b cin FY glaoslail b e 40, Ad 5 A3 A2
sla plad 5l cda YYF 5 5L cda VA ol cés
bl e s Gl s Fsla S
VS ol 0 S slacus ST (ogi) (Slapand 9



A

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

5 Chroma 138l s 5 colaiwl b uls cpl .cwl ouds
So e 0D ilng 9 Julos 9 450 Bioedit
o S 05 Sl b ml ) easlowsa,
ol 5o 5l bl a1 (NCBI) " 6560555 9 ledb
Gl 00l 3ST o095 4 Ban 5 a5 oy lis sols oL

&S5 Jgi s yo 4y aiziiles oolaiul 590 sl yeulys o
QS S ediges (o |y IL 1-ra

ol aS g L g e AXNY JPOF sy 4 Jlem
Jelo g 455 ol Ad g A3 G JIT 5925 pas ouims
ly 6ol sime Sglas SoSil IS Q}A)'T 3l eolaiwl b 6)LJ
ol plas Slew s plle 05,8 G (eeSeS &P 0
Gl e gl 09,5 50y M aoje5 Lol L(p=+/+ Q)
g o 5l dels mls (= NAY) sl ples
@l S 5o 5 jlan 5 ol leeg S PCR &Y gass

9 A3 A2 AL sl T suaids Lis cui y a1 3L Cds TS FAA Y+ L FIY 6510l slail .pllw 05,5 3| PCR ;989 5831 J5 5 JSCi

o A4



NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- g3, allio

\Al

s A2 g AL ol JIT ouiws (yLis e 5 41 3b i YE 9 FIY o310l sl -yl 09,5 31 PCR 3,589,801 J5.Y S

Clustered Bar Percent of Group by Genotype

Genotype

X AvAl
a2
W 22/A2
=& A1/AL
ZA1A3

Percent

Control Patients

Group

Oltew 9 ol sbog,S 0 A2/A2 g ALIAL ALIA3 ALIA2 ALIAL sbocwish) 3l S o (origh) 23395 o Silglyd @39 A S



NCMBJ, volume & issug, 15/60, October 2025-1F - F 5.l N O/F+ o,lads g 0y50 ¢ S50 = Joku (6555555 (slooj5 dnlilad
Research Article- _zas3, allis

" " ] "
AD—. R R L PR L LT .l.......l.l........'. ..........IO.......‘..I..
AT CRTRT AN AACAACATECA RO AN RCTCANOECTCTANRIOTARTTORNTANTRTIRCRTICCTIRRRAN AT

g L

B [ o ™ [ I 100 T 120 7] T

4
L e T L T l..-u.ul'-..onuu.-u-...un..‘-nar.ocu
B AT AT B AT AA AT S At T ATt oAC I ORI ANTaIC ICITCCRUAARGISAGECRAMATAT R SRCATTNICAT GG ARCARCAY LY

» » i» l‘ﬂ l‘l lr in i
R e e R e
TG ET T A A TARC T R0 AR T T SCAT T RS AMAOT AN GORARTAT ROACITCACET G MACHACATCCAES AN

t
C.o. DR I e T
CAYCAEATHQ AACAACATCCR G

o

VY

| .'Ifn

Mw& ALLLY AMJMN

- ¢ L) 0 [ o 20 e
D L e R e lnl. LOCA ) i LLL L T l.l.oz.loiulonvinﬂllll..ll.l.l.ulo L T R L
BEMMATAT SSACAT CACAT G0 AACANCAT CCA AURCT A SE I CTAGORRTAACT SR RTARIGTOCATCCI SR AMAGTORGOIAMATAT GORCATCACATAGANCAY

MA4 A3 A2 Al OMQ‘_’LMHW)J Q‘DLAJ.BAJ,.M@L ‘5“9: Pl;,,s,,..s.ﬂ A S

. JJ v &. Aﬂ*tﬁ‘ ! N}W




\&

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

)Lw...b‘ aS 05*4‘54 oold s " 5 Lmuj?i..u/‘ 9 Lmus)w‘).'

slp @Y el Gy Syl Sl sladlgsl
Ol e Glaaigw b awslie jo oldgn JSCis
Clls il adlae ) Jols glaazil L 45 s
SLdsnl e o)l e bl (LSea 5 ko o)l
) oo JeSis ol 5 (MDR) g)ls w4y polis
Q5,5 sanlive o) Kan g 955 a5 Jl> j0 (YF) wols las
phedg onias JSas Gl Shotwl gladsw oS
Ol slig s 5 o (ol @ S (6565 Caaglia

EVSTCL NESSUNPTIVEN S\
olis 3 Slallls a5 jsblen cplibon odims LS5
45 S ylans glolagmo 10 Ly sl (A 5) wlools

adols - las

Sl ggo50 (nl s (Ko (Sdga ] Cuaglia
S5 1y i aST ol lis)len zsniz
G e SSam T 4 Jezs Gl 5 odle ks
2 S oo Wl 5 liee el ol 5118 )8 e
slags 3l i ohlew jo pgaA o5 ole ol asllas
O Syl sime glis a5 Jl> o .09y bla-PERL 4 bap
= BB S s svnlic bap g pgaA s ol

2l 3575 bla-PERL Ly gebaos b dglite o

oolaiwl 0,90 slo g, ;o £95 » Rather 4 Colquhoun

adlas Sz p g plden LS5 CoS s Gl
(F) wo,5 wuST eayay o

oS et L1 anels 00iiS Jlge Ky lsie 4 IL-1ra
B (_gbb;';d}é.c TR WY Sl o_:l.g‘,.” u;l.mé..;l.; LS
AUAL T gl oy eyl aslllan jo (F) o ls i
Sl Saesn g98s o IL-lra (G5 pedyge ly o
ol ad ssslin ghlo pme bLi)l Slegs S Lgii!
Sl (S IL-1TAL o (S35 £955 oS o o Lt @iy

a9 09h SIS sl g Sldl o Jol jo s el

:.’._f

@iz gbocdsae  dol e gl xSLgiinl
B 0.)).'2.“5 WSLQA 9 & )LA-M-A—" ] c‘).osb éuj.u
So @) Glg Shetpul (098 v Jolse pln
2 ers B Gl (1) a5 e s ases ;08 sl
oolaiwl 4 5Ls XDR Slegy pSlgiwl sladyguw Sl
et g 03,5 b slaclign Sl 5 e
555 Spamma sl Cisie S8 a5y 698 s
Slalllas (V) wS (o0 wwzp | 38l opl GRS
Sl ST Slegr yiShgiwl a5 col ools jlas calise
Ol gl g sl palie baygleiS 5 pLSYLL sloSsgm
LYY L L)) cl Gaalidl 0 laay 5958 gl &
AShgiel Gladlgnl YL cuglie Gl olSea
PRSI IO VAL R VA ARFPRVELCE- AP VRCINUWCIVA TATA g PR DY
G50 (YY) 05 i)l 1) eelaS gldg pows 4y 7AY/F
Sl (Y-V)) o )Ker 5 Llobls lawg asllle
W35 B snp 3550 plee yo Al Sl sladiges
Cwglin g wog MDR laalgyl 51 7FY as ols lis molis
TY s eadsS A Caglie a5 Jl> jo s sdslie
Lo sleadl b ol o> b adlas ol (FY) ol 5,155
lo S5y 51 4 Glogy yiShgiinl YL Cunglie 890 5
adlls g0 ;0 0 S8 oy wizie o)l Slges
SxSL cpl YL Caglin o axlllas 9oy Lol g Sglate
55 (VVE) LS 5 MOiSOIU aslllas o oxisls o STh
3,90 Slog Syl Agnl VY (Sig il Conglis
Dl 3l adlins b il @l 5 <85 15 b3
Laa b5 5 Gulew gl a0 Coaglie 0,90 50 09 4 lo
3 st colaiul Cowal p oo addllas ol sleaidly
oy (S b 4 (PF) caslsy ST bSigm 2T
ASlgtimsl glodlgnl o p0 (Seism il Cuoglio g e
Ladiondl 3 Cuwslie slaoys d95 4 Gaes  slogs



Yo

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

S Az -0

‘5&&5}.31 5 IL-1-ra 05 M)ﬁ*gsl" oo O—.’.‘ 4O
r Shylen Geegn b ke Jleg Sbgil
Sy b ply 0 g BB Cuglio laddgynl ol
HSas b bad e slocyy le g ol las lSgm o
olis laadly cpl g adl (iolil 655U cpl jo whdgn
OB pliden LS o8yl g o ld Cunglie 45T ams o
2 Sl SShgwl Gilul 5 ohesles o (oo
.LLJ)I anJlas @Lq ETET NS .J.S)lo SLM)LQ.,.; NEYESN
S e 9 IL1ra ()5 eedige G )lo e
ol o Wl 45 wls lis 6,55 ol 5l ik
AEL Fe Sighe ol 4 ol e

I ki

5 Shp slgiegh DI Jeol cole, b adllas ()
ol S b ol slatiges coles . plool ol

Ohlew pased Sledlbl 4 A,s.o)f 6)9]&9.?- Olylews $kET
L Gllae cioley] lagg, ads o amsls a5 ails e

s gladedlges 5 Ml sles it
Lis ollen @si> g coodl b ad plowl b biw L

Dgd

5.3‘.))..\3 9 ’imuﬂ -V
9>y ¢ ol Gy 09,5 oKiulosl (LSS 5l o g

S5 Gl ol el o] olfils wlinizs 5 pole

&L (p)lai-A

A, el (gl oxdlie sl n Bain g

o Joxd g eldsn ST 5 e 5b

5,108 5t bl gn T

i a5 o (LaS Gl 5 550, bawgs (LS Cliios
IL-1 51 b oy095 olesly 5l Wilgs s IL 1A b Sloyo
e Loyl a8 w8 ol Cizmen Ll ST (655l
g 9 IL-lra egy medise b )l
) 352y aslllae 390 Slatge 3 Slegr Shgiinl
QSl asbe Wl oo pandige (bl oy plple

(FY)

30 P pand e by a5 wilosls lis yion Sldlas
acsgae glgl o ol FZul Gl b auly oo IL-1ra
sl asly byl (cwspg slocigae g Jw alox
LILIRN2* T s jgen (Jle sl (FF-FY)
oyle i 50 HIV ade s gl Cusli [0 5 009
ol il b T e Jlie yo (FF-FY)
e Boe Silem dhex Il sla e

(F0) el oas )38

ohles 5o IL-1ra AL T Y gords ool adlllas 4o
Sz 4 pglie Slog S lgiicl 51 (LB0 Sgesiy 4 e
Ry Jlasl axl aw opl 5 odle .0l oaslice g)l0
a8 plbd IL-ra o5 ¥ (gl paadyooh Jove 5o
A Solont @08 1 05 ol el Bk 5l Vsl o5
(oaiyy R Wl Gt Gz WIS
b cos 1) iSgn o Skee 5 mhaw b MRNA (g )lal
aS wies o las pols glaadl (olul cpl yaes )3
e ysoshy 9 pledge JeSi b b e ool Ol Joles
Slosy gl Joms bl s canl Saw IL-1ra
WS Lyl gogen G5 Zighe gl 5 laSigen T 4 S
(YO)



&

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

OB M g w9

Slel o1 izl b 1, 095 cblys 5 wlos,S anli |, o

slagilesl plul daosls (g jslaen i5omS e
s> A58 mll Jdo g i g (Shslams S
5 bools ulows da_igles] bl s ol caallla >1,b
Slaiis &l ss0, Lo jaeme tallin adgl aens 5K
s aiey o paass oplie (alRalel
5 gialesl szl o jlai ol sl ailae, ¢ JsSUge
sl i 5 ok ]y Alie (B ainnsi plad il 90

LoV

1. Sabzi S, Habibi M, Badmasti F, Shahbazi S, Karam MRA, Farokhi M. Polydopamine-based nano adjuvant
as a promising vaccine carrier induces significant immune responses against Acinetobacter baumannii-associated
pneumonia. International Journal of Pharmaceutics. 2024;654:123961.

2. Vazquez-Lopez R, Solano-Galvez SG, Juarez Vignon-Whaley JJ, Abello Vaamonde JA, Padré Alonzo LA,
Rivera Reséndiz A, et al. Acinetobacter baumannii resistance: a real challenge for clinicians. Antibiotics.
2020;9(4):205.

3. Lorestani RC, Akya A, Elahi A, Hamzavi Y. Gene cassettes of class I integron-associated with antimicrobial
resistance in isolates of Citrobacter spp. with multidrug resistance. Iran J Microbiol. 2018 Feb;10(1):22-29.
4. Sabzi S, Badmasti F, Noori Goodarzi N, Habibi M, Shahbazi S, Asadi Karam MR, et al. In silico

Evaluation, Cloning, and Expression of Omp22 as a Promising Vaccine Candidate against Acinetobacter baumannii.
Vaccine Research. 2023;10(1):11-7.

5. Rahimzadeh M, Shahbazi S, Sabzi S, Habibi M, Asadi Karam MR. Antibiotic resistance and genetic
diversity among Pseudomonas aeruginosa isolated from urinary tract infections in Iran. Future Microbiology.
2023;18(16):1171-83.

6. Gedefie A, Demsis W, Ashagrie M, Kassa Y, Tesfaye M, Tilahun M, et al. Acinetobacter baumannii biofilm
formation and its role in disease pathogenesis: a review. Infection and drug resistance. 2021:3711-9.

7. Mea HJ, Yong PVC, Wong EH. An overview of Acinetobacter baumannii pathogenesis: Motility, adherence
and biofilm formation. Microbiological research. 2021;247:126722.

8. Shivaee A, Mohammadzadeh R, Shahbazi S, Pardakhtchi E, Ohadi E, Kalani BS. Time-variable expression
levels of mazF, atlE, sdrH, and bap genes during biofilm formation in Staphylococcus epidermidis. Acta
microbiologica et immunologica Hungarica. 2019;66(4):499-508.

9. Shivaee A, Meskini M, Shahbazi S, Zargar M. Prevalence of flmA, flmH, mrkA, ecpA, and mrkD virulence
genes affecting biofilm formation in clinical isolates of K. pneumonia. Feyz Medical Sciences Journal.
2019;23(2):168-76.

10. Vrancianu CO, Gheorghe I, Czobor IB, Chifiriuc MC. Antibiotic resistance profiles, molecular mechanisms
and innovative treatment strategies of Acinetobacter baumannii. Microorganisms. 2020;8(6):935.
11. Sechil ABCDEFG LA, Karadenizli2BC A, Deriul BC A, ZanettilFG S, Kolayli F, Balikci E, et al. PER-1

type beta-lactamase production in Acinetobacter baumannii is related to cell adhesion. Med Sci Monit.
2004;10(6):184.

12. Izano EA, Sadovskaya I, Vinogradov E, Mulks MH, Velliyagounder K, Ragunath C, et al. Poly-N-
acetylglucosamine mediates biofilm formation and antibiotic resistance in Actinobacillus pleuropneumoniae.
Microbial pathogenesis. 2007;43(1):1-9.

13. Rheama EE, Ibrahim SA. Detection of PgaABCD proteins in biofilm producing Acinetobacter baumannii
isolates. Al-Mustansiriyah Journal of Science. 2022;33(5):78-87.
14. Loehfelm TW, Luke NR, Campagnari AA. Identification and characterization of an Acinetobacter

baumannii biofilm-associated protein. Journal of bacteriology. 2008;190(3):1036-44.



VY

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

15. Azizi O, Shahcheraghi F, Salimizand H, Modarresi F, Shakibaie MR, Mansouri S, et al. Molecular analysis
and expression of bap gene in biofilm-forming multi-drug-resistant Acinetobacter baumannii. Reports of
biochemistry & molecular biology. 2016;5(1):62.

16. Yang C-H, Su P-W, Moi S-H, Chuang L-Y. Biofilm formation in Acinetobacter Baumannii: genotype-
phenotype correlation. Molecules. 2019;24(10):1849.

17. Choi AH, Slamti L, Avci FY, Pier GB, Maira-Litran T. The pgaABCD locus of Acinetobacter baumannii
encodes the production of poly-f-1-6-N-acetylglucosamine, which is critical for biofilm formation. Journal of
bacteriology. 2009;191(19):5953-63.

18. Shahbazi S, Habibi M, Badmasti F, Sabzi S, Farokhi M, Karam MRA. Design and fabrication of a vaccine
candidate based on rOmpA from Klebsiella pneumoniae encapsulated in silk fibroin-sodium alginate nanoparticles
against pneumonia infection. International Immunopharmacology. 2023;125:111171.

19. Mogensen TH. Pathogen recognition and inflammatory signaling in innate immune defenses. Clinical
microbiology reviews. 2009;22(2):240-73.

20. Hadjadj J, Yatim N, Barnabei L, Corneau A, Boussier J, Smith N, et al. Impaired type I interferon activity
and inflammatory responses in severe COVID-19 patients. Science. 2020;369(6504):718-24.

21. Goodarzi NN, Fereshteh S, Sabzi S, Shahbazi S, Badmasti F. Construction of a chimeric FliC including
epitopes of OmpA and OmpK36 as a multi-epitope vaccine against Klebsiella pneumonia. Health Biothechnology
and Biopharma. 2021;5:44-60.

22. Ito Y, Kaneko N, Iwasaki T, Morikawa S, Kaneko K, Masumoto J. IL-1 as a target in inflammation.
Endocrine, Metabolic & Immune Disorders-Drug Targets (Formerly Current Drug Targets-Immune, Endocrine &
Metabolic Disorders). 2015;15(3):206-11.

23. Arend WP. The balance between IL-1 and IL-1Ra in disease. Cytokine & growth factor reviews.
2002;13(4-5):323-40.
24, Patwari PP, O’Cain P, Goodman DM, Smith M, Krushkal J, Liu C, et al. Interleukin-1 receptor antagonist

intron 2 variable number of tandem repeats polymorphism and respiratory failure in children with community-
acquired pneumonia. Pediatric Critical Care Medicine. 2008;9(6):553-9.

25. Hsu M-J, Lu Y-C, Hsu Y-C, Liu W-S, Wu W-T. Interleukin-1 receptor antagonist gene polymorphism in
patients with multidrug-resistant Acinetobacter baumannii-associated pneumonia. Annals of thoracic medicine.
2012;7(2):74-7.

26. Piran A, Shahcheraghi F, Solgi H, Rohani M, Badmasti F. A reliable combination method to identification
and typing of epidemic and endemic clones among clinical isolates of Acinetobacter baumannii. Infection, Genetics
and Evolution. 2017;54:501-7.

27. Shahbazi S, Shivaee A, Nasiri M, Mirshekar M, Sabzi S, Sariani OK. Zinc oxide nanoparticles impact the
expression of the genes involved in toxin—antitoxin systems in multidrug-resistant Acinetobacter baumannii. Journal
of Basic Microbiology. 2023;63(9):1007-15.

28. Coffey BM, Anderson GG. Biofilm formation in the 96-well microtiter plate. Pseudomonas methods and
protocols. 2014:631-41.
29. Miisken M, Di Fiore S, Romling U, Haussler S. A 96-well-plate—based optical method for the quantitative

and qualitative evaluation of Pseudomonas aeruginosa biofilm formation and its application to susceptibility testing.
Nature protocols. 2010;5(8):1460-9.

30. Rai RC. Host inflammatory responses to intracellular invaders: Review study. Life sciences.
2020;240:117084.

31. Lazarevic V, Gaia N, Girard M, Schrenzel J. Decontamination of 16S rRNA gene amplicon sequence
datasets based on bacterial load assessment by qPCR. BMC microbiology. 2016;16:1-8.

32. Fallah F, Noori M, Hashemi A, Goudarzi H, Karimi A, Erfanimanesh S, et al. Prevalence of blaNDM,
blaPER, blaVEB, blaIMP, and blaVIM genes among Acinetobacter baumannii isolated from two hospitals of Tehran,
Iran. Scientifica. 2014;2014(1):245162.

33. Sannathimmappa MB, Nambiar V, Aravindakshan R. Antibiotic resistance pattern of Acinetobacter
baumannii Strains: a retrospective study from Oman. Saudi Journal of Medicine & Medical Sciences. 2021;9(3):254.
34, Moisoiu A, Ionita M, Sarbu L, Stoica C, Grigoriu L. Antibiotic resistance of Acinetobacter baumannii

strains isolated from clinical specimens in the" Marius Nasta" Pneumology Institute, Bucharest. Pneumologia
(Bucharest, Romania). 2014;63(2):109-11.

35. Chakravarty B. Genetic mechanisms of antibiotic resistance and virulence in Acinetobacter baumannii:
background, challenges and future prospects. Molecular biology reports. 2020;47(5):4037-46.



YA

NCMBJ, volume & issue, 15/60, October 2025-VF - F ;0L N O/F+ o,lads g 0,90 « JsUg0 = Joku (65555555 (sloojl5 dnlilad
Research Article- _ing3 allis

36. Bardbari AM, Arabestani MR, Karami M, Keramat F, Alikhani MY, Bagheri KP. Correlation between
ability of biofilm formation with their responsible genes and MDR patterns in clinical and environmental
Acinetobacter baumannii isolates. Microbial pathogenesis. 2017;108:122-8.

37. Guo H, Xiang J. Influences of abaR gene on biofilm formation of Acinetobacter baumannii. Zhonghua
Shao Shang za zhi= Zhonghua Shaoshang Zazhi= Chinese Journal of Burns. 2017;33(4):200-5.

38. Qi L, Li H, Zhang C, Liang B, Li J, Wang L, et al. Relationship between antibiotic resistance, biofilm
formation, and biofilm-specific resistance in Acinetobacter baumannii. Frontiers in microbiology. 2016;7:483.

39. Colquhoun JM, Rather PN. Insights into mechanisms of biofilm formation in Acinetobacter baumannii and
implications for uropathogenesis. Frontiers in cellular and infection microbiology. 2020;10:253.

40. Gouda W, Mageed L, Abd El Dayem SM, Ashour E, Afify M. Evaluation of pro-inflammatory and anti-
inflammatory cytokines in type 1 diabetes mellitus. Bulletin of the National Research Centre. 2018;42:1-6.

41. Romero R, Tartakovsky B. The natural interleukin-1 receptor antagonist prevents interleukin-l-induced
preterm delivery in mice. American journal of obstetrics and gynecology. 1992;167(4):1041-5.
42. Witkin SS, Linhares IM, Gerber S, Cactano ME, Segurado AC. Interleukin-1 receptor antagonist gene

polymorphism and circulating levels of human immunodeficiency virus type 1 RNA in Brazilian women. Journal of
virology. 2001;75(13):6242-4.

43. Helminen MH, Merja. Resistance to human cytomegalovirus infection may be influenced by genetic
polymorphisms of the tumour necrosis factor-alpha and interleukin-1 receptor antagonist genes. Scandinavian
journal of infectious diseases. 1998;30(5):447-9.

44. Hurme, Helminen. Polymorphism of the IL-1 gene complex in Epstein—Barr virus seronegative and
seropositive adult blood donors. Scandinavian Journal of Immunology. 1998;48(3):219-22.
45. Francis SE, Camp NJ, Dewberry RM, Gunn J, Syrris P, Carter ND, et al. Interleukin-1 receptor antagonist

gene polymorphism and coronary artery disease. Circulation. 1999;99(7):861-6.



