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ABSTRACT

Backgrounds & objectives. In addition to their genomic actions, thyroid hormones (THSs) can
modulate the immune responses through cell surface receptors. One of these is the antiviral effect
of THs. Methimazole, as an anti-thyroid compound, is widely used to treat hyperthyroid patients.
It also reduces blood leukocytes, granulocytes in particular, and thereby may affect the immune
response. Recently, we reported that methimazole-induced hypothyroidism intensifies herpes
simplex virus-1(HSV-1) infectivity. To determine whether the effect is mediated through
alterations in circulating leukocytes, we assessed the HSV -1 infectivity and circulating |eukocytes
in methimazole-induced hypothyroid rat.

Methods. Male Sprague Dawley rats received methimazole (200 pg/ml) in their drinking water
for 2 weeks. Rats were then inoculated with a non-lethal single dose of HSV-1, and sacrificed 3
days later to harvest their spleen. Spleen extract was prepared, and virus yield was determined by
evaluation of cytopathic effects (CPE) induced by the extract in a Vero cell culture system. For
guantitative analysis, standard method of Reed-Muench was employed. The routine Wright’s
staining protocol was used for blood leukocytes differential count.

Results: The CPE development was significantly increased in the cell cultures exposed to the
spleen extract of methimazole-treated animals (P < 0.05), indicating a higher virus yield and
intensified virus infectivity. However, the effect of methimazole on blood leukocytes was
minimal.

Conclusion: Our data suggest that methimazol e increases the susceptibility to HSV-1 infection, at
least in part, by blocking THs synthesis but not alterationsin circulating leukocytes.

Key words: Thyroid Hormones: Methimazole; Blood Leukocytes; HSV-1; Rat


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

OV ubled 5 08 s3lo w09 i SldslS 2 Jsile ie b oless il

UPINY Sl wxighcg 09d Suiuw U9 » Jgile Sie b slews il
SQasuw (S0 uu,.o)é\—uuﬂa.o.u»umﬂ

*E 53)ly doguazo " lric pnol [0 F 5 pdazo GUT! s s3Lo

P . Y - L . P s 5 B A
0Kl (uwliuh w9 29 09,5 OI):EI‘ULZ‘)‘UL.*-')UL”);‘f}LC°m”b ‘uﬁuﬁo.\.{uub‘\_S)}!%).ﬁso;;\
2 . . W La v s s i s 5.
UI“’)"[aPl'c embﬁon_ﬂ RPN wlag=s 35 o 9wl (il oj)f Ol Jads I yuis L’I*”)‘fﬁlc oliuls R v ¥

UI)—_‘_I&)IM&)IMumﬁf}holmlbséﬁ)ﬁbmléié)ﬂﬁ)ﬁsoﬁ)f Ol Jlyas Sl s

varedim@sums.ac.ir S g xSl oy SYAAPY Ve PE usals . J ghune 0Sdu 95 %

RVICY

IR S0 Jos wusis il ol dea JHL30)ISS 5o il 0 GeBS el p G389 85 Sldse) s 1DIR 9 diae)
oslo O._,_I D9) 5o 5 & G359 )u5 o oJa clall L_l__\_l_j’).ﬁ.‘)‘ oae 8 » oleyd k5I)._, Jobe e Aubb —° l@})é).ﬂ.zl
o A5 383 (50 AL ) Ghuze wd Bl oINS (e o odlaiil )3 5 39 (o SIBI B S ge 90 S Wlie
S wxisac 5 ved dusw SldodlS 2 b Jsibe Sie il plo jod Lo aslllos (pl )3 33,5 whgac 4 wuwlua uw Jlgs
903 w0 ) )3 HSV-1 s 05

359 )5 g lall . asauh s Yloys 5 Jpuis 09,5 93 )3 Saabas ol s g puwl S35 Sl ) pus Ve slass IS Gy
=T dole Sie JNa S 09,5 @bl 8,8 wpgo wblsss SaweldT T & Jsjle e w3933l Lk pleps 09,5 s
Jxb 5 wsda Jo) dm 9 A335es 8lbys D HEV-1 Gus s wlilss ded « =y diad 53 333,58 8 juae ((awelbT
oS whuss 3,8 el Reed- Muench (o) b wllgss Jixb oplac)s (o399 piss cpuss -Sub ubls jo llgas
3 )} IS o)t (oo b wed duiw sl

OB )i 03,5 b aulio )3 353,85 =db)s Joile e aF Sillsss )3 T4 5 T3 Gligersd (5o mhow il ai8L
e ok U, Sblen b amlie )3 38 sud wblon Jlxb ojbac )3 (s ms i (P<+/+ 1) wubls Gls Lize
bl as llaas 55 Sut SLJslS 5o sl alande Job 3l Jsjle sio b oloss (P</+ ) wbls Linl 331 s ls

HSV-1 o905 5l wasgae Glul il s 0o s Sldoal§ Slass jo p8l5 psan Usile (i 1§ =S Azl
e Lidse) 98 ol G p9 36 Tl 5 a9 85 Slad s 50 IALS 4T dw) 5o ) A 35 h 5o ) S
bl oaub HSV -1 515 s gac ol 331

) HSV-1 1 yoa syt SldsdlS s ile i w539 5 Sl 90090 15 3alS wolols

N

J

QN /Y iphpedy  AP/V/PE remdlyys

Sl Gapb (l Il s 3513 5o )3l el piun Ao Jiio
s ol alos J1[V] idles oo ibhis ) iodl od Al slagis 38w Slisersd
7] bl 5o Uos pd ptial w9 30 ol il o gis Jl Jlagl ol & 35018 odue 4wy ) b G33sie
GS & Jsid Il ol 3485 e ulle aSiul b [¥ oo =90 Udsles atud JAIs 6l 035, &b
oo vl AubiT wlalae @bt bl e pslze ol & oaub 03ls Ylis ual wilsdlas s [1] 35,48
O3 b Gpb Il S389 085 Sligerse a5 0 cilizte  Sldslwl jolic 3 uized Lise)sd


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

WAL sle (Jsl o plesis ;[o.Q\)).nL; ©)93

Juaol Kb 5 [o,l.c olluls al=xo OA

IRy Mo il B Gayb Jl Usibe S aSil
S whgae Guli8l a8 Slge s
SldoulS Slass HEA L 9 Soub 50 HSV-1 jus 09
1 Lo asllbe oyl 0 I3 s polee (wod Subuw
9 B8 gpons Sl whsae n b doibe e
S0 Slrzo (hse )3 Usd sk SLJslS slass

.[n._g.)l.) I3 w2

LTy

(Uetikon ws b wale ) Joile sie ol :3lge
S )8 s Ogersd wlul S b s
DRG =s,& I Radioimmunoassay
waa Y lee b )l a ledT Diagnostics
2w .2saub ans Gibco BRL il Lo Jolw s
3303 55 olawa LaSuw oS yub Jl Slgw

e Il &5 G ool 03 alKiulesT wblsi
Sh=o sy Ghgo Jl abl (5o ()= -l alalas
VO s 09 b Slag el S35 S1 &L 5 dude
wllgs oo S5 pe 03 4l Ghog e )5 Yo
@ =blopn o ol Sl Kby pole olKils
Jsbie & ¢ asllos g9, Jl JuB el YV waw
Ay asauh e olfiule)T a Ju=e L (gollos
A YPEY sooa wllen IlaS Jxo wiba
V) Sy wlebs ab oo eaais S]Suske
ME3sa e o g3 (el VYY) SS6 9 (el
5 Sl sl uid )3 wllss 238 e eukii
Il sbloas . a6au IS S6 € sla 05,5 o
ST 5 13E a4 5 2335 o 43 pls el Shss
Sllgas azlloo £9 b ) . Abls o piaws alslT
Vo) wleos 5 JpiS 05,5 93 & S33bas w)guan
odls =l 3 9 53U (Pt (09,5 & o> b
0ns) aslle bl b a5 Siblgas JI Joos sl
JpS 09,5 wlloss )3 39,8 LS sasle
23,8 w0 sl Adalaw 38w oo S )Slec Sl

5 (025l AVB3) 355 sk mhaws ko 035 15 &
s Selie Jals ply Jlasl sla e b Jisd
oo [Y-N] 23,5 o el Sluly puss
Sl ey e I N -ulliass G0
Sslze JBS e 5wl Sl slialew
buss o35 oeons o b wsse [VY]
wlalloe )3 b VY] 33,5 o ealbis LIS o 3 il
Ve sd L3l AT ail osls glis aubis
in Jo.ﬂ.zo).)ro&)ginViVO buzo )3 08 S s 55
Qe DY gos So8 T sldshs gl Vitro
dixb sldsbes 03 T\ g5 S8 T sldshs sty
oo a3 HSV-1 45005 43 0350T (s)gum g
& el o385 S esMm [VE] ke
%uwfg)p—dlm,som;wks_\g,)g)ﬁ.m
Jo)be (sie boawgd o £lall (g3 9 puigud 5 (Rl
05 HSV-1 Gusns S wnsae Giul3sél o
I gae Uil e [10] 39 (50 o oo
rna)‘.‘)T Mo b oosle oyl wmunl LaweT o5 oalgsla
ol Jlasl 5 39 wgmwlagus] gilo jlawus 2385 p5
5 39bh 5o oo VS S0 sE A
S8 ok 5389 )85 Sl 900 90 jitias Jl s 3 e
oblew  oleps Gy esle el [VF] ks o
CIN | ENA | - SERS SR 171 | S AN U UL SUPY.§
Sl 03 1S Doy Silonn wilelloos )3 (§35 9 )45 9440

VY] 3 st ass )5 I
Sldgergd  jiim Dl o o9de Jojlo Sie
oL adea Jl 8l (Bolge S e S8 w8
e I G NNNCTSEEVC e P
o TYA-PY] soles oo Sl by s s o 31 ST
oels Sl s g5 5o 0ally ) siy a)le
Pl Lo 85601 9,80 pln 03 03 el e
IPY] s2s juss b Lassee & cowlus 9 amblis

! Herpes Simplex Virus-1, HSV-1
2T- Helper 2, TH2
®T- Helper 1, TH1


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

04 YhlKed 5 ous sola

w09 i SldslS 2 Jsile ie b oless il

bl pe lojod jus wllgn a9 s cae )T
Jolme & s Sl il b g Sl g 9 s
SHS Db OIS 3 Il Gy 3038 Jaiie il 3
asllbe Sge SBL Sldbr il Sy s
8,8 DS (959 4o

S whsac Yliae uss 9 VEIO sldglw wuis
23\ -E oS5 L Vero sladshs HSV-1 s s
Bl 5 9 Giis e L) e ored & widS buxe
lasbowwl Jogl s 0> 9 als 47 Gl vs Sgn
Y o s 5 Lol puiSs Jl (g d5aud kS
b Wsho 5 o zols LT S bayme LT I JolS
alize Slad) Il pids S Vs Jolee e
Taaze LS dsaub Jslzxe wllsn Jixb ojloc
K IS A ailigy 9 A0 ,F e eibeSl Ay
Jols ! Slslas o sl 8l 55 0 (5055 5509 5Se
S Juis 5 o8l absh ojlie b g 38
o b e swo e () FUSE Saes sla
Sldsbo 0> e rs MG Ohee paslh =l
 Jskw Sl ZA- Sl Gl 05 aSile) .l VENO
23 CPE 5,0 mage as i8) b o ol CPE
oo ous (TCID50) a6 oot Llohw JI 70+
0P Lo esmw Jo) 03 Ry SUS i 93T
el oaub auwl=o Reed- Muench

iGhame Usd VS St SUdslS GBI ol
L Ghume wod 0> duaw SlJodS glsil duo)s
b s Sllsn Ysi diges sl ySue aslllae
QY wHgan ples P Jued oy ks K lawl )y
5 Ok Soglsiund pY K ) SIL Db
SUl slsd )3 5 Giuel Ky wab s b Gusw
NI NS VRN VRN VA L VIS FIPRP ARV RV S VLN
=) gi0n gt SldgalS E-X i 58 IS 5 oss
2003 303 ,F s LT 300 5 Gbolesd 31 a8l

! Cytopathic Effect, CPE

Joobe (5o Jl eslaiwl b glops 09,5 wllsas Hs Lol
23,8 2l (sa8s puigud s

Ao psens ol 2l 5 ISy 8 Bl Vses9R
23 59 )50 Y1) Usile Sie sl ¢« mlilgn )
Y sae sl wllen iawbss oT & (i Slae o
Sl 13€ B8 a0 Yljue 5 @ilio) Vol 9)lS 8 juan
b K s aw o bl Ghabl sl yuss I ST
(SO Cb.\u OMS Sy PSR ) kS)-'f o )lasl
o b Jl Jud wmugs 93 0> B39 w5 Bl Ve 90
P O uss 68 Qges wloys o9 vbl Vs 5
Ol e 3 rol.z.ﬂ )J|b\_§md“uw)\_uz.»9._:b|9a
AJAJ)N).Q).)T43T36LQU}A)}Q\_\JQ.LC
oS )l oslaiwl L s Radioimmunoassay s
(Obal Jlabsls =S b ) T45T3 68 ojlal sla
D3350 ,5 s

Blo ages wmblgs O3 ges o)’JTg O8I RS AwS
23 05 (HSV) Guslpams ugp0 (mo s & 0357
b O S5 psle oliuls wlids (w9 29 L
Aom 9o o oJ pa) )l plew Jl ebs) 3l
ok Jl oslawl b 5 Vero s Jobw D> oS
of 035 HSV-1 .JbslS g3se 3l s 5 PCR
b oo 05 Jl (o gamilim g G 392 03935 25
owsxs Il (TCID 8- = 1-Y) ooids ,ue walale
QG T Jl il See Vo Jslro sozma 9 3935 Ay
09,5 93 ) wllonn dod & SBlaw Jals = )s0
Lo e G35 Il ow Jo0 aw 038 355
Sl 5 v S S b gac roj)l.c ol lie
ulgie & Jxb asaub ands Jxb bl y s
Lol b b JubgilslsSo) pimn Jl i
J=xb Jl sl oplac G aub astbls o Jo sl
_x@&}h»huufbm)ég..\ww\_xu’a

)|)§ oslaiwl S)go (W) ,J.ﬂ) b gée Ol jao ORSS


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from gjournals.arums.ac.ir on 2025-01-09 |

\WYWAE b Jol oplouis 5[0.Q5)4b ©)93

Juaol Kb 5 r:,l.c olliuls al=xo 7+

Joobe e &5 Siblss )3 T4 5 T3 Gligersa
o e mhuw b dwglie )3 53,5 wdl)s
JB il Jyuis 05,8 wllgs )3 Lisersd
(P<7-0) a3l aubls sl alando

S (SBL Sl o Il osd ans SLAIHT 5 )0 938
Olnles a5\ JSh )3 D) s ol oduib (s jusl
05,5 wblgan 359 5 032 b amslite ) 331 aiblis
Jsbe e b as Sllgin (5 0ae (I pus92) Jpuis
3Bl iy Sl 9S g8 SIS 35393 oauh ey
i 5 (sl @l giaml Sl gl 5 yieS

09 Maw SUIglS Laww sl 935 e dsile he 3l
B NV IR th.u iaRe YD Aiged D
oo b oleys a8 sls Ylis Wshw o31usl (i Lo
wdlizxe losl slass p sl abhade Jb 5T JoJlo
D obilod ol anblas Sblgs ©sn Sutuw Sl gl
SRS oo b e YOSk oo LalS )L as
oo b oolers I Jud TAD/7EL /DY L L 9ai)
ole)s opsy bk s ZAY/PEV/YE 5 Joile

03 5 odub boleid Syt JoulS Yo -de -+ oMl
393,5 GilS DIff Jle 5 auo)s o) gy wsilis
o 03l oleT ) 2 v sbiie 4 :soleT sla by
sl bsy 9 WY ople SPSS iyl e
oslawwl Paired-samples t-test 3 ANOVA
ST aumlie sl ANOVA s, Jl a9 )8
Paired-samples t-test I 5 l 09,5 )3 w5 25
Jlass 9 J8 sgius WS ioleds dulie sl
b oslaiwl Hlops

Sl oaud LS Means = SEM w) gy Wy assh
s Gize /-0l yiaS Pl Loy, S ou slssles 5
wmal oo 48,5 Hdas )o

b axdl

Slogergd  opw mhaw n doibe Gle
J93n 13859 )5 03 (S 9)98) gogiluud 5 (SIS S
&5 Siblgss D3 b saudy s Sldser st wljee )
S 09,5 wlilgs 5 2338 wdlys Jojle e
o gl a5 wuwl Sl slael a8 e olis

el (Iuigpsgnd) Usile o b odb ulops lilgss 9 UHlS Sldyyd blgas )3 T3 9 T4 ldgergd o mhows ulibo N Jga
bl (50 JHHS 095 b dumgliio ) P < o/s) L)l imo glas a3l *k waoMe .35l o duls i) Mean £ SEM o y9004

T3 (ng/dl) T4 (ug/dI)
Control (Euthyroid) QF/¥ .Y/ D/\V+- /€Y
M ethimazol e-treated(Hypothyroid) DE/NAEE/NS VasE- /vy

- 38 'A._ i’
M,)u))l)l.@,{d,&)lt,ﬁul&u MMULuul)Ua),algwM,alaA bo.\m._S)ml-_:;).).n,)u e.).c-_).sl.;..sl.un)al.pl)fs).ﬁm,as A\ JSb
38320 GUS (3489 13518) Upile o L 03ub Olosd wlgss 032 93 L LdgSiled J1 %2 0l paw 9 (89 352) Ui wlgss


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

7V Ubled 5 aus sola

wwsd b SdsdS s Jsile e b less yil

23 1) gms e pias() ¥ JSb 03 kAL )L HSV-1
onbil ol o 3083 5o Ylis bl Jxb o lac
9 03,5 wdbys Ul o5 Sllgas Do
Veood9an ey S st B5e SS9 uEend
09,5 wblsw JI (#/A£-/-4 TCID d-) yauin »l
2l 5o O/€ /Y)Y TCID 0+) b5 w590 JpisS
oaudb daline wolis afsls Ylis gl s)leT syl

s Sl sblss S390T wlsae 5 oo s s 03
Bublb (o IS Sime P<-/-0 L )T

100 -
90 A
80 A
70 A
60 -
50 A
40 -+
30 A
20 A

% of total white blood cells

10 4

L Llido 595 i 5 (o & (P=-/Y¥-7) S33lawe
PCRCRCINNSISTNYARYA & VA 74 SEWARYY - VAV
STV/FEL /A L 55 Uldsins sl (P=- /OYE) sinibls
@ L b SLdoslS wumen (o pieS ¥/7% £1.-/7
38 & plopd 093 bl 5 o b V3 S
P uslie a5 Hshiles (P=-/£-9) 2sals olasal
abaaMo JB s olol pbs Jl Lo o slis (3idS (g0 ol

PR ) wigac s Joib Gie L pleys Ll

[ Before treatment
B After treatment

0

N E
J43 Joile e b 0dub glops wnllgaa )3 ¢ P= +/YF (L) waamwgaid 9 P= /€A E) b Judgia jo3T « P=+/OYE (N)Ld Judg yigs Slass dumlie .Y JSids
Wlopd )l a= g

Virus yeild (log TCID50)

Control Hypothyroid

S ) blae guame & GOl imis Jlxe 45 Saef sld IV JuSiis 9 (CPE) gk o 8159 5Snegis il Y Y
( a9 paigud llgas HS (w939 uf.)’JT Ulee Jlme Bl = aSile —o L3R 3ue YU Dlilgas Jixb oplac b s yglxe Sl yusVEr Ogldoluw
P <) aubly oo Jpiis b duliie )3 )1 ise caglds 0 34d S Yliss * e .( 2014; 39(1):50-5Endocr Res. ). N=4 ) 3uig migs 09,35 bilgaa 9 N=5)

.(0.05


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

WAL sle (Jsl o plesis ;[o.Q\)).nL; ©)93

Juaol Kb 5 [o,l.c olluls al=xo 7V

SRl o9 & 03l el s au=e
33,800 Lawg o wab Jed e 5 Loy, il il
3l ol Loge ot a8 35sls plis ogde & [Y¥-7]
Jlecl 353 Sloks mhow la 05,8 @b Jl b
Odiize a5 3oy wli)S l s &4 [V] siisie
S8 Sldgersd G S0 m S8 )N
De a5 557 & 3530 35 poiio 933 el i)
I % lsie & 1) Lgsersd ol Lihlses 5 Vito
ol s Slgwl Glol sl osuS eyl
L & b sl ash [Y] sl odges S5yse
IS s & aslh sules 50 3G ) i3S wlallas
ol el JHNVIVO buxe 5 Silsss Jao (s a8

bl e ol e
Solw mow Gla o ,u8 B oauay oslw
D Ll Gwoms w0 wlled (s3uSs 05 Slsge) 90
Slosersd &5 eaddize b ledoe s
T S 0335 8 & b 3L Gapb Il S8
Ugs &5 (1= N V)AVB3 sl oy pSil sy 395 Joluw
Siples (5o w985 L) Ls p piial (o p9 S8 il sl
Mo Wolw ay b Lawy pay Jlasl auislgs (5o asly
23 1 g ps 2o il 5 Gl el Il s Sbles
Jals Sl 385l 5800 Laws ps -iiS Jlesl 0
aS Johw & Jlosl JA) 335 o0 ommo SJokw
S bl o Ll JiSS as s 03 als o bl
G [PY] sl el Lgl (1) wisac
A58 o asllas 3)ge (gusny den Jl Lass ns
oo Jeie Wslw @ VB3 s o (Sl G2pb
aS =i olgs oo gmbsl cpl o [YAPA] sgis
23 1 038 ol Jlubl b a8 085 Sldge) o0
03505 Yo ) Johw & Laws po9 JUasl (Johuw mhauw
wxighe QUL s JiilsS o S Gk ol Ul
ol 0313 YLis )L sl Sl pbe an LT S5 gib Ll 1)
s 1N VIVO ouzme )3 5389 85 Slisgersd a5

L ._u}.w.c/\.d).» PARNGRY) uclé.) le.;‘m.ul.?» ._u’.w.)

Sy

Jsile ie a5 2353 5o plis aslloe ¢l sla aisl
U9 9 6389 )85 Sldgorsd Hod Fow el b
S 09 St SldolS n abale JB il
ol g o0 HSV-1 us a9 S wsgae inl 33l
Pl 388 Sligersd o Fhuw il
ol V3 oo 48,5 VIS oo b Jojlo (sie aS
Sl wmml 0353 (3859 Jgud slall & LI Al
w8l mhouw )3 IS ene skl I plisebl
GO ) S8 M5 038 SJ5l58) 505l ol s
65 ojlasl TSH 9 TRH  lade ax 5T 8505
kel &S 25as oo plis whuss ol Gl uis
S & b e bwgs (s3B9 5 Sldge) s
—onso¥bsud Jome Silw Jled el a5 odg
SUloas SS9 15 03E (559 )5 jd AT VS 9 S8 910
oS sl Jl S jw ol Gi)lE el o
oblgsn  )s HSV-1  usns  Slhiessac
5 Mo wepe Sllss b amlio )3 Ay 5 )10
Nl oo UL Gl abaaNe BB sk S50
A el 03l Ylis jus ailflas aslloe G )5 L [V0]
5 TH2 )b camas L sabo s Slosersd
w99 36 Slguwly silgine THL (5oL ey
iN VItro sldou=o )3 aidbss slapl gas o )
Uos pd pial wallsed w983 b (5389 05 Sldgo) 90
oo i b LS st ol Gws py 2o il
[v-7] ssles

A pel Gl Slwly (Gwo s wisae Js &
Bgh o Jl=d 3 S olaidl i 5 olail
Pron & LiSsiw g5 ole il s [VE]
AL (5o Jlogr o Sobs el Dl Lsy s il
23 Ll s 9 L9 pd piial w9 9 6 ol 3l [VD]
o W Jl Sws ms sldisac b gy ¢ ablio
5 03 [PF] ol o) wldl 4 5 oouk aralid
Sl eals Ylis phlKes 5 LiN aiwgy asllbe s

QO IS Il ol jod Ay S 9 a3 YS90 AsLAl as


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

7Y Ubled 5 ous sola

w0od b SUdsdS o Jsile o b less Sl

L a9 8 Sldgerod Hlall &S Suleise wggds
S wdgae Gl aw Siesl Ll puss

wmawl 0393 )5 jus »9
QGgei )l pols asllos sla osls asil 4 axgs b

xS uual.o)T bl b ool wawds Slon sl

o9y el VY Golh =udsa=e b g JHuS

[o.u.w.\ Alge

0 M Sl slass o 86 Y Jsile e
= ) HSV-1 ORI RS S wigac inl 8l
Sldger o LAl &S Suw) oo HBS @ b 50
o Logersd ol wos S0 Sl 5 385 8
Ml azslia .ol oauh HSV-1 1) wigac ol 331
S wmisae Al 388 Blser s
53 35 03T )3 wlgiy 39l duwn po bl & Lasg p29
2 wsmlinnSTy b s lerd (s Kb slp b LT

w8 )5 O SialS )S Gwo ps Slieolew ayle

IS5 9 pa IS
B s len ) Jl &S dilage 2)Y 35 5 Ol Sy o5
09 olfinlojl @ yizme el heb uee b
il bbb SoSs s (2 =)l pbls a4 Gl
S Sld a5 505 Subus SldpalS LI Gholeds )3
Sle wnlea b 7ok ol ables )5 9 Silsyas
Ssh Kby psle olfiils il wuslee
(B3)ly dwguase 83 AENYIYA oplots =il )5)
i Allie oyl )3 0 A5 s sl 03 el
I3 (VWWAP) i)l swlid)ls 093 asl oLl JI

References

G55 el adS Lol g o HSV-1 (yws

Sadb 5o b 6 piins wilsdlos 0303s (gl
Q)0 &5 Ui 2 Jojle Gle b olens
o Gldbse )3 duaw SldelS  wuses
IS GSils wliolS e b o dibb e
OBl s SSlsine Joile sie b pleys a5 T
Py shaxe wsd duaw ldelS slass
2305 sl San gubl ol p -39 Laan 5 55155
SUlses 0> e ns S misae Gl & S5k
Ol Jus a4 il oasd olops Jsle ie b &
Sumen B e sl 039y Yo Sadw Sl glS
it L 5535 olusl 9 D> dde SWdslS

ot Laws s S wisae ) Tralb af siiSe
A 3iddse plis b sl Sw) [v:] sols
Pl Silsine umids Gyl Il L o gsl S Jlasl
¥V -vE] sl aubls HSV-1 1) =i sic 5 solo
O st SldelS BB Gioleds I Jools zlis
2l abale JoB 3l Jsjle sie a5 wawsT I (Sl

ol AblAS 58 Ul ol yal Slass
Olsez Jsile e a5 )1 3gas Jleial oyl Lol
bl AnblAS 3l L 5935 Joangs uids g5
OSew amids Sudsip Jsile e Sl o e ¢ 1M
G igae Gl 38l 5 583 @ 5ulSe s 4
o b oaidh plops wblgsm s HSV-1 jus 09
Sldsersd s ax 5 aled SeS JoJle
Sldisee @ wwoglio /wawlus )3 Gy s
bl —mds woas polse Jgid Swo R
ooy S wusse Ghals 5 THZ s sail
o mhw  Gll3él a5 blsmys HSV-1
b aws 3 cpl [VONE] Sls s )i Slsgersd

1- Boelaert K, Franklyn JA. Thyroid hormone in health and disease. J Endocrinol. 2005 Oct; 187:

1-15.


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

WAL sle (Jsl o plesis ;[o.Q\)).nL; ©)93 Juaol Kb 5 [o,l.c olluls al=xo 7E&

2- De Vito P, Incerpi S, Pedersen JZ, Luly P, Davis FB, Davis PJ. Thyroid hormones as
modulators of immune activities at the cellular level. Thyroid. 2011 Aug; 21(8):879-90. doi:
10.1089/thy.2010.0429.

3- Lin HY, Thacore HR, Davis PJ, Davis FB. Thyroid hormone potentiates the antiviral action of
interferon-y in cultured human cells. J Clin Endocrinol Metab.1994 Jul; 79(1): 62-65.

4- Lin HY, Thacorf HR, Davis FB, Davis PJ. Potentiation by thyroxine of interferon-gamma-
induced antiviral state requires PKA and PKC activities. Am J Phsiol. 1996 Oct; 271(4): 1256-
1261.

5- Lin HY, Thacore HR, Davis FB, Davis PJ. Thyroid hormone analogoues potentiates the
antiviral action of interferon-y by two mechanisms. J of cell Physiology. 1996 May;167(2):269-
276.

6- Lin HY, Yen PM, Davis FB, Davis PJ. Protein synthesis-dependent potentiation by thyroxine
of antiviral activity of interferon-y. Am J Physiol. 1997 Oct; 273(4Pt1): 1225-1232.

7- Davis PJ, Davis FB, Cody V. Membrane receptors mediating thyroid hormone action. Trends
Endocrinol Metab. 2005 Nov; 16(9): 429-435.

8- Davis PJ, Leonard JL, Davis FB. Mechanisms of nongenomic actions of thyroid hormone.
Front Neuroendocrinol. 2008 May; 29(2):211-8.

9- Davis PJ, Davis FB, Mousa SA, Luidens MK, Lin HY. Membrane receptor for thyroid
hormone: physiologic and pharmacologic implications. Annu Rev Pharmacol Toxicol. 2011 Feb;
51: 99-115.

10- Bergh JJ, Lin HY, Lancing L, Mohamed SN, Davis FB, Mousa Sh, et d. Integrin av(33
contains a cell surface receptor site for thyroid hormone that is linked to activation of mitogen-
activated protein kinase and induction of angiogenesis. Endocrinology. 2005 Jul; 146(7): 2864-
2871.

11- Cohen K, EllisM, Khoury S, Davis PJ, Hercbergs A, Ashur-Fabian O. Thyroid hormoneis a
MAPK-Dependent growth factor for human myeloma cells acting via alpha v beta 3 integrin.
Mol. Cancer Res. 2011 Oct; 9(10): 1385-1394.

12- Koelle DM, Corey L. Herpes simplex: insights on pathogenesis and possible vaccines. Annu
Rev Med. 2008 Feb; 59: 381-95.

13- Bigley NJ. Complexity of Interferon-y Interactions with HSV-1. Front Immunol. 2014 Feb; 5:
15.

14- Varedi M, Shiri H, Moattari A, Omrani GH, Amirghofran Z. Hyperthyroid state or in vitro
thyroxine treatment modulates TH1/TH2 responses during exposure to HSV-1 antigens. J
Immunotoxicol. 2014 Apr-Jun;11(2):160-5.

15- Varedi M, Moattari A, Amirghofran Z, Karamizadeh Z, Feizi H. Effects of hypo- and
hyperthyroid states on herpes simplex virus infectivity in the rat. Endocr Res. 2014 Jul; 39(1): 50-
5.

16- Cooper DS. Antithyroid drugs. N Engl JMed. 2005 Mar; 352(9): 905-17.

17- NakamuraH, Noh JY, Itoh K, Fukata S, Miyauchi A, Hamada N. Comparison of methimazole
and propylthiouracil in patients with hyperthyroidism caused by Graves disease”. J Clin
Endocrinol Metab. 2007 Jun; 92(6):2157-62.

18- Douer D, Eisenstein Z. Methimazole-induced agranulocytosis. Growth inhibition of myeloid
progenitor cells by the patient's serum. Eur J Haematol. 1988 Jan;40(1):91-4.

19-Tamai H, Mukuta T, Matsubayashi S, Fukata S, Komaki G, Kuma K, et al. Treatment of
methimazole-induced agranulocytosis using recombinant human granulocyte colony-stimulating
factor (rhG-CSF). J Clin Endocrinol Metab. 1993 Nov; 77(5):1356-60.

20- Meyer-Gessner M, Benker G, Lederbogen S, Olbricht T, Reinwein D. Antithyroid drug-
induced agranulocytosis: clinical experience with ten patients treated at one institution and review
of the literature. JEndocrinol Invest. 1994 Jan; 17(1):29-36.


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html

[ Downloaded from ejournals.arums.ac.ir on 2025-01-09 |

70 Wled 5 08 S3lo w09 i SldslS 2 Jsile ie b oless il

21- Hirsch D, Luboshitz J, Blum I. Treatment of antithyroid drug-induced agranulocytosis by
granulocyte colony-stimulating factor: a case of primum non nocere. Thyroid. 1999 Oct; 9(10):
1033-5.

22- Takata K, Kubota S, Fukata S, Kudo T, Nishihara E, Ito M, et a. Methimazole-induced
agranulocytosis in patients with Graves' disease is more frequent with an initial dose of 30 mg
daily than with 15 mg daily. Thyroid. 2009 Jun; 19(6):559-63.

23- Sheng WH, Hung CC, Chen YC, Fang CT, Hsieh SM, Chang SC, et a. Antithyroid-drug-
induced agranulocytosis complicated by life-threatening infections. QIM. 1999Aug; 92(8):455-
61.

24- Aoshi T, Koyama S, Kobiyama K, Akira S, Ishii KJ. Innate and adaptive immune responses to
viral infection and vaccination. Curr OpinVirol. 20110ct; 1(4):226-232.

25- Samuel CE. Antiviral actions of interferons. Clin Microbiol Rev. 20010ct; 14(4): 778-809.
26- Van den Broek MF, Miiller U, Huang S, Aguet M, Zinkernagel RM. Antiviral defense in mice
lacking both alpha/beta and gamma interferon receptors. JVirol. 1995 Aug; 69(8):4792-6.

27- Campadelli-Fiume G, Cocchi F, Menotti L, Lopez M. The novel receptors that mediate the
entry of herpes smplex viruses and animal alphaherpesviruses into cells. Rev Med Virol. 2000
Sep-Oct; 10(5): 305-19.

28- Gianni T, Campadelli-Fiume G. aV[3-integrin relocalizes nectinl and routes herpes simplex
virusto lipid rafts. JVirol. 2012 Mar; 86(5): 2850-5.

29- Gianni T, Gatta V, Campadelli-Fiume G. {apha}V{beta} 3-integrin routes herpes simplex
virus to an entry pathway dependent on cholesterol-rich lipid rafts and dynamin2. Proc Natl Acad
Sci USA. 2010 Dec; 107(51): 22260-5.

30- Daher KA, Selsted ME, Lehrer RI. Direct inactivation of viruses by human granulocyte
defensins.J Virol. 1986 Dec; 60(3):1068-74.

31- Zajac BA, O'Nelll K, Friedman HM, MacGregor RR. Increased adherence of human
granulocytes to herpes simplex virus type 1 infected endothelia cells. In Vitro Cell Dev Biol.
1988 Apr; 24(4):321-5.

32- Dugan AS, Maginnis MS, Jordan JA, Gasparovic ML, Manley K, Page R, et a. Human alpha-
defensins inhibit BK virus infection by aggregating virions and blocking binding to host cells. J
Biol Chem. 2008 Nov; 283(45):31125-32.

33- Ryan LK, Dai J, Yin Z, Megjugorac N, Uhlhorn V, Yim S, et a. Modulation of human beta-
defensin-1 (hBD-1) in plasmacytoid dendritic cells (PDC), monocytes, and epithelia cells by
influenza virus, herpes simplex virus, and sendai virus and its possible role in innate immunity. J
Leukoc Biol. 2011 Aug; 90(2):343-56.

34- Chouinard F, Turcotte C, Guan X, Larose MC, Poirier S, Bouchard L, et a. 2-Arachidonoyl-
glycerol- and arachidonic acid-stimulated neutrophils release antimicrobial effectors against E.
coli, S. aureus, HSV-1, and RSV. J Leukoc Biol. 2013 Feb; 93(2):267-76.


https://ejournals.arums.ac.ir/jarums/article-1-781-fa.html
http://www.tcpdf.org

