Vesnu Publications

Olwol SSub 39 031D Alxo

WAANY/YY (el ,d & b

DOI: 10.22122/jims.v39i625.13977

V&= 313 po Ul 543D/ YD (S0 loud/ @id 9 (0 Jw

VE- ol ol &6 Ve YWY 20 iy 2 ,U

030 S gimmgit s b ol slowt 39 (CLC 05 5b) (silen Coain 93 A3 391 1 gt SIS ot

“ﬁtu'anISwL_mJ:ul‘ Y‘_;JA:tALdJ.\AM‘ ‘OI:ASL‘?JL“?J.\A;|

g 3 Ao

oS

ksl b obg mals o bLs)l s un b adllas oyl ( oLy ials > (CLC) Charcot leyden crystals (; Jlos! (i 4 daag5 b tdosio
28,5 plxil peje Cujgmwgin) b ohlen 0 She iy

Ol LS Aleal 5 (o) Ll slagloslan 4 WAL Jlo bl b il 1 & oo Cojgimminy 4 Miso slan FO (abaio saddlas ol 55 i g,
ol ;5 CLC 5 ok (Real time PCR) Real time polymerase chain reaction isloil b g 18,5 )13 Sle Cuinyg (cmgn SO0 idges anlyo
o bls)l g 45wy p (SNOT-22) Sino-nasal outcome test-22 5 (CCCLC) Jglo Liolojl (saabimp 5 b olilow (2bg Cundg 03,5 (owyy
85 )18 b)) s alig )08 5 CLC 5 ol

539 VIOA £ VY 5 O/BA £ /A iy & Casto g sito CLC 3131 13 Sl ol 48 399 FIVE £ VYV cadllan s 31,3 oligy cgoy0 (Silee HBATEL
(P = oo oN) 390 45 ixe 09,5 93 M| 5 AV/DA L A/OF o VY/OA £VO/FY i 4 e g a0 CLC

wute CLC ghlon 13 (obg o 9 3, 3929 () ine blo)l (poje Cujgtamnin) & Mise (hlow j3 (2bgr (o (115 9 CLC (5 (o o 36 5 4ol

gl 405 fabis GRS fCu jpin 1505 59

(CLC (5 ole) Slho Cointysi (dginjoil b (aligr (L ot BLI,1 - olis ool (LiS)IS o pazme (5 syt ol gl )]
FOV-YEY (SY0) T4 VAR o] (S 0aSiils dlors o y0 30 Gt joimmwigiay b o Lo 4

el 03,8 Uy ool Comal ol Cands o ()

27 A L begnle ol s ) Sl
Sladsbe = 0 L Joslse ol o8 Wlos S Olse 125 Julyo
o=l St sl 5 Bl e SIS g e sl gl 0 ol
ol s o ST e b s S gl (e ol
bomsle 5 Aol e alS o opl s Shes iy a8 Julye
(F) 2550 ol

el B s Jlse U e w48 Sllas o
Sl g ey Jalse CEM e 45 el 0 s sdalie cAilazstls

(f’) .:J‘.b 3479 Jﬂf@jﬂ'}@” .]au)‘ gl:.a.w}:.:l.h

4020
4 e Ohlen 53 wld IS0 G o snla b obs e S
353 psb wasile plaS A a5 AL e e ge S s s
35S o B s 3550 S g sy 4 e Olsleg 53 JlS
ol 5 omal SIS 56 S cldS o 4 as,le ol L))
(gt Aile s wBlge 55 dgzdl 2alS e e Ol jlay
Jb}J—J)‘J6#6)\1_:.&@@‘5‘.15}&_»3;;}]1:\};@5
G,b (V) W e Il s olazl Laslgy 5 &35, S5
FARARINS| SV R L CR W -S| e ui,-:—wf}@:«;@tﬁ s

Solen ol bl wdle Dlge 4 ol o S OS2 s

Q|}.1| Olgauol Olgaol u{w): f’l‘: Kisls :L5<w): Go3ssls (9 &> 9 L)u; 59; oluisls -3
Ol Olgiuol Olginal (K5 pole olfasls (Kb s oa8ails (i 5 Gl 5 U355 09,8 litws =Y
oyl gledal (sl (S pole olKzils (S (§oISLIS ¢ g g Bl BeS 08,5 ¢ )liwd ¢ 0> Lo joazxo 1 Jgumo (G0 g

Email: dr.heimos.entist@gmail.com

YoV VFeo sl e Jgl ganin /PYO (o sla /¥4 Jlo— Olghus! (K 3 0uSCiils ales

http://jims.mui.ac.ir

-uado ue sI siyl @

‘pand Aladoud si yaom feulBirio ayy papiaoid ‘winipaw Aue

u1 uonanpoJdal pue ‘uoNgUISIP ‘asn PajoLIsaIun sywIad YoIym ‘3Stadi| patiodun 0y [eIoJeltio)UON-UONNGLITY SUOWIWO0.) AEaI)) aU) JO SWIa) ay} Japun pajnguiIsIp ajdIe ssaooe



http://dx.doi.org/10.22122/jims.v39i625.13977
https://orcid.org/0000-0001-9642-3128
https://orcid.org/0000-0003-1914-3186
https://creativecommons.org/licenses/by-nc/4.0

Olylsea g pLibls ) Ls jaaa

Ul (Real time PCR) Real time polymerase chain reaction

sl (CLC) Charcot leyden crystals _Ls 5351 sls Kby 05 0l
i asie ol

CCCRC a3l 3l eslin ol L OlLa oLy

(Connecticut Chemosensory Clinical Research Center)
wisS iy ol salosl.ae b, Butanol threshold test £
ol el s s e el Gl Sl s P el
S Ll a5 5 oL e oS as e 0L el
e 6 N2 slag b 53 Osa3l ol Al e IS
5 iz mlow cadlw Ollee QLS b sladl Sl
o bl ol o e )l 3208 paass slaolKle s
035 (o goduns OLES (a3l (o 3 031 VL 5 il o 0=V
V) 35 on (AL o PV o a el a5t ol

Sino-nasal outcome test-22 g4 Wb i sy omen
ol b iy ol 4 S 1 eSS Olay (ol - (SNOT-22)
o IV e a S il g 5 e SIS 350 53 Jl g YY
=0 e S e 3 Al iy ol SV e o3l
o) S5t 3l ol i Syl il oS 5 5 e e el
A (0 0] Lo g2 Y (g0 0) st ) (g0 ,00) i e ((Gho
Aol ) A2 o (O (g0 o) Lt A 5 (F (0 500) ot
OLs il WL e pn 33 8 Sl el e 5 A3l o olde 5 86
b g gLl s il Sl S pls Sy (Sodias
O il 5 ods b OULSen 5 608 g5 el j ) (503
Q) il ods 18 Aoy 4

Lo s 31 JUs S (sles 53 Olsle 6l » CT SCAN G ¢ pimnn
3 b S 03 e Gl s 2 Ses bl L 5 25 S el
s 8 el sy Slaadl 5 s by S

Y¥ (a5 SPSS 15l 5 3l odeal s 4y DL
e 3 A (version 24, IBM Corporation, Armonk, NY')
s Mann-Whitney o JIndependent t sLap sesl 5l eslieul b
b8 18 e 5 a2 5,50 PeArson  Soees

basl

oar s adlas 550 Sl 2alS ColKE b jlas YO caslllas ol 5s
by L) JLw 4700 £V Ohlay o pSils b S 13
03 (a3 OVIA) L Y8 53,0 (Mo YY) L5 V4 5 (Ul YA-50
U VE8 /08 Ohlan 1S 53 «olew Ml e, Kls s 5
5V s s ke (o3 OV/A) , 5 Y8 3 CLC 05 ol sy

QJ_AJWJW@)): Al J}Ja.-Jb ..)j.!&l»_\iﬂ(.)u&).!f“/\‘)

ol i, 8 gy AL b (alS bLs,)

oS gl S el 4 lemb 5o 0Ll pls psbiglss s

3 Sl s 05 e p g 5 Gl 5 S5 by 5 el
Sl s Jals ol gboss s sl olan] sl Sl
Y s, U bas e o555 5 (Olfactory marker protein) b s
s~ (0) xas (GAP-43 | Growth-associated protein-43)
—obanl alse (il l ) SUs s S el gla ia s
a5 Bl e (i D g g A e Ollesy D3 55 531
Lal (7)) il e BLS | 53 5Ly Gials U Joale ol 2ol
3 Bkl gl s SIS el 53 4 S plewl lalllas
o 0313 s Sl Caal 5 VA5 5S (Solo bl 4 a5 L
oaLS Slse BB ekl (solen ol S et 53 2lis
alezr Sl laglon plow 50408 ol o 2o
anllan 5y ol 313k e el b sl (6331 5 Cu s s s
Sl b els JalS e DS e Sua L S5

285 plamil pese o s b Oblen 03 Sl o5

B 95

S a S ol s s S allae o
S pske oKl B sanaS 5s IRMULREC.1398.3.155
53 IR LWl OLL G a8 e (Saerd 5 5 ol g 5o Olgids!
w2 S bl Olgial SIS el 5 (o) a gl sladbn ey
g e Sy g 55 4 e penrl e canlllas 350 Zomen

R S 3y B s Jald axllles 4555 sla sl
Computerized tomography scan of the paranasal sinuses L
ol ol VA (VU o 5 5 40 Sl CT scan of PNS)
3 boon b L gl 3 g e 5 a3 oS0 (gl wlalST
ps 5 o S o e ol pde o 5 5 (g3l bile
3 oA S e 2 2l g e slasls O e
A ab S s aallas Sl s 2 slalas Olge 4 ol Ken ps

2 Sase e 5 35 s 93 o & S se B
T b s (Soen Slallas g @ ga o g8 5 elinad LGl
S 5 b i e (Sased A 03051 U5 s> 40 Olielel
A s 8 F0 2l 4 0) 39 0kt 3,50 5T = 4OV les &S by

Glaj e Il 5 (Sialian | o 5 35 S0 (nk JS 235
s labee g am i L e Cadseys b oben YO 0¥
J L3S ses el @,Tc_qjle,u,\.: ozl andllas
Seslial L Gl Sy 5 51 ol S0 & S5 65e0 W 0
At ol 4 b 3 o i Gle S35 g

s L s e Jiy) S ol mlesl a eds (g slmenr sladi sl

VFeo sl e Jgl gazin /PO (o slai /¥4 Jlo— Olgiusl (K 0uSCiils dles FOA

http://jims.mui.ac.ir



Olysen g GLELS ) Ls jaas)

b3l slas 53 G 2 b oy 008 L Y Jgdx
» (SNOT-22) Sino-nasal outcome test-22 3 (CCCLC) J sl

(CLC) Charcot leyden crystals 05 Ol

P sl CLC o5 ol "
<o) YAEOW  aAE AN CCCLC o e S
oo oSy 5 (0) Vo (FAD) b Cardy
(1) \$ GA/) Lo 50 b

G QDAEALE WAL o/FF b s
SNOT-22

SNOT-22: Sino-nasal outcome test-22
CLC: Charcot leyden crystals
andllas 5550 Olas 53 SNOT-22 (g0 1o (slaslns s 2
oo Ollew 3 sl cpl 3 el S5 Cadle YT sles sl oLiS
Gk 5L ale olalas Lol sy VU ond lls anlas
D ) G ey St s Gl e S5
=l Slms Sl 5 SKla O S 3 L Slas 5 o5V
el o 03l LIS adlae s Ol 5> SNOT-22
05,5 53 ;5 SNOT-22 jLms 4 by o = DS ) 5
e 5 S i i Sl YY w5l sls O e 5 e CLC
S ey S5 iy (P= /) W (P =)
P =2/t 0V) S o P =2/YY) 58 sy bt (P = /0 YA)
O iy 3l ey (Kot 5 (P= /0 Y0) 53 Ol 510y
el s 5 s golsgme Ml 6 S 53 (P = /e Y)
lasbae S ¥ IS8 s s YL (2o CLC Ol s

.C«.nla.L.f:u.bQL:J W}CJLACLC a};‘pjé A.US/J..S

ol cnin ;) 3 (g5 AL ol g (halS LS

ol = el 0l CLC 35 0Ly e S s 5 40 Dl
uw—:l@@jﬁjwwﬂchdjdLﬁcde_}

WS (gl pae O s s

g S g sy & Wl Dds 5 i g e w5 ) o
(CLC) Charcot leyden crystals &3 Ol

ALY FVAEN Y YRV () e o Sobee
A (FY/Y) VY (FY/Y) 3,0
“/A4- e
1Y OVA) \6 (BV/Y) 03
S Sk
0V YIYF £ AV YO0 £1/\5
) ol

CLC: Charcot leyden crystals

555 CCCLC (saab iy 31 Jol slmesls

Sole cpl 48 55 FIVY £ VTV adllas ot 531 LU (o el
SOOAE VA S5 ie s 4w CLC 5,31 5
YL oL a1 e CLC 5151 5 55 Y/OA £ 4/ VY
(=t CLC Ollay 53 (waman (P <v/00)) W g Slo,s 5
Sl (eos Vo) LV iz CLC sl s 5 (o3 £VD) L& 18
S Pr= /0 Y) 5 s fme 055 53 M 5 s g Lo ol
AY/¥Q £ VAN caalllas Cos Olylas IS 55 SNOT-22 (go a5
SYVOAENOFY o 5w cie s 4w CLC o5 5 55 50 52
(P = /) s s e 058 53 Ol 5 55 QV/0A £ 4/0F

el sl ¥ Jgd s =

A
3 7
\‘%
I ¢
_H
P
§ v
3
=~
-y
= = w Ao o m 4 m O m
T oo O = o 9o = oW g o@m
© W ® = £ @ o = H =
o @ e Zoa oo o= o3 oo
=~ = N = = S 5 E ZOoo
o O =5 = - =R B
o0 o v 2 2 wm @ @
S5 o o D o oW
s 2 @ [T
= = o
= 9 w
s @ = =
wl
8 g 2
=
T @

alnssaudjuied |p1oe

Lo O [ T o m wy m
$OO = L = g d P I & O
& =R o © o = =3 =3 by =%
[ s - - L = T = = = =
=@ o d o T [= ] ] o= o
Sm F = S = & o o 2 =
wE = o ©m o o o @ o
To 8 9 o« = = = = o

= < @ @
w5 = 8 & 2 2 & =%
% =] =] [=1 = - =
m L F = S =2 4
@ 2 e = = B
e & = = £ =
h=] w [=E——
w = o
@ =
i} ©
h=1

andllas v Oljleny 52 e Sk Dlabl (saials oSila N s

Yol

VFeo sl e Jgl ganin /PYO (o sla /¥4 Jlo— Olghus! (K 3 0uSCiils ales

http://jims.mui.ac.ir



Olylsea g pLibls ) Ls jaaa

s Gobom b LU 53 gl e O3ls s 5l ax S
Oleys g mul ol sy I I 0 30Leys B 5L dlea o
i Lol sy 550 S lame 53 1) QL elest Ll5 e
23U 5 LIS Jsmann b 4ol i pl & das e 0L Slalllas
(V) s

Saus o8 e il Gwaltney s Winther gasdlas ;s
S o p 2 e S s sy s 53 CLC 05 0L
N Oyl 05,5 a5 caallas ol s ol e S
O3y (o5 Sud s s s beled (ape o s s
8 S s addlles 315 o s s Os s S 5 e
Ul VL @,u3 L CLC MRNA O 0l sl 0lis Jol>
OV dibn Lls 1y a5 255 e

s b e slaslne e 1ol LS Sl gaalllae (slaaiily
S e e 55 A i Olslay SNOT-22 (gael i
(e 5 S Aile plalas s 5 il 1wty (el
23 s S8 RS LS adle s 5 Gl Sl
aallae S s il e VL acis CLC Oljlay 5o ckiies bLS )
G ey S5 5 e 5B 8 O 5 ol L s
213 QLS S 555 g sy 4 Mo Olslay 3 Cadle o Sl
SV o sl a1 s s @Dl 4 s Ol
S s GalS 48 ol e s a5 Sl 3 513
53 O0T) il o3 5 Olslayy sl DL sdas 51 sLss O8ls s
o Pl S ol OIS s LavIN Loy oS (5 S0 (sanlllas
Ao s Ohla 02 sl SRl L S8 iy 5 s 5
3653 Bl p aallas (ol ml oS A ) mie S e s
aallae S 3 (F) il 03,8 5158 5550 il 53 1y (S)ls s
v gl $ rl_?uwbl_iw}Sakuma LS g,
o g 4 e e WYY s i b oIS saslllas
3 2lp @il e YL 5 b me LLE addllas 4 8 55 sy

OF) cdodss il 8 Sle 5 SB35 Sy s Jdss sl

G R
oals 5 CLC 05 0l oy das oo OLES Lol (ganlllas (slaasl
Sla me BLGN e e o s 55 4 e Oy 5o ol e
Ftis oo CLC 0Ll 55 2l e 5alS 52015 5525
ador 3l addllas ol Glacusglows 4 a5 b lJl e o L
S5 g Sl sla s, plasil LUl pde 5 4gad g oS
iy Dlalllas 35,8 e slgiiey Ohlas Sl 53l a5 oL

.:ﬁf rl;;.'.l e opl 5o

ol cnin ;) 3 (g5 AL ol g (halS LS

Embarrassed I —— Y/V¥

sad Y/40
Frustrated/restless/irritable I = r/ov
Reduced concentration == Y/va
Reduced productivity IS f/v8
Fatigue SN Y/8Y
Wake up tired IS —— A7AN

Lack of a good night’s. . SIS A7AN
Wake up at night I —— Y/A¥
Difficulty falling asleep - — \7A8
Decreased Sense of. . IS £/-0
Facial pain/pressure NN /%
Ear pain \7A)

Dizziness = £/0A

Ear fullness  mm—— A7AR

Thick nasal discharge IS 172
Post-nasal discharge = \/N¢
Cough f/vs

Runny nose N \7An%
Sneezing NN \vAn%

Nasal Blockage I F/8A

Need to blow nose I \7A8

=~

Yol Xl el AT Neo
B Cute

y)j‘)\-_ew?jwﬁw&mﬁ\:ﬁ\'ﬂ
(CLC) Charcot leyden crystals

§

3G 5 S el w anxl e Jle cn S mld 5 e
ool ol g It a6 Ol 5 o (Solow o) 20ls8 ahar 3l o
Obbas 53 2l e 85 G S L SR o o sast 53 350
(el 48 S il iloen s 0556 ey Sy s 4 Slie
oo ool ol anl ) e ol 53 Ja3 LB 5 asls ga ki Ll
S s sl b ol SRl DL ) Sa b ol
258 plamil e g g s b Ohle > Gl
3 b S Dbas 5o Sleslizal b Lol garlas slaasly
CLC 03 0Ly 5 slos o SoalS sl Ol oy OSCis
Cte 05 opl Ol Sl 1S Shle 5 5500 252 (5515 sme BLIS
slavin gaadlas 55 sy sla) 55 2 RS oLy - Sl ks
SalS L CLC 05 0l 5 edoel s 4 gl = oL
33 opmaman (5) Sl 4y (gl e LI o s ooy
b5l s 55 W CLC 03 0y s Amedee sasllas

V) Codl axals sy (ol pme BLIST(Gle Sy 8

VFeo sl e Jgl gazin /PO (o slai /¥4 Jlo— Olgiusl (K 0uSCiils dles ¥5.

http://jims.mui.ac.ir



Olysen g GLELS ) Ls jaas)

3 s Olghool (S ple ol (g (godSTals s
Q—f,‘ (5\_AL_1LA> )'\ Pa v OKM}J 53 Q—i' )'\ RGO P 1J>.-\

References

1.

Murphy C, Schubert CR, Cruickshanks KJ, Klein BE,
Klein R, Nondahl DM. Prevalence of olfactory
impairment in older adults. JAMA 2002; 288(18):
2307-12.

Bramerson A, Nordin S, Bende M. Clinical
experience with patients with olfactory complaints,
and their quality of life. Acta Otolaryngol 2007;
127(2): 167-74.

Izquierdo-Dominguez A, Rojas-Lechuga MJ, Mullol
J, Alobid I. Olfactory dysfunction in the COVID-19
outbreak. J Investig Allergol Clin Immunol 2020;
30(5): 317-26.

Henkin RI, Schultz M, Minnick-Poppe L. Intranasal
theophylline treatment of hyposmia and hypogeusia:
a pilot study. Arch Otolaryngol Head Neck Surg
2012; 138(11): 1064-70.

Leopold DA, Hummel T, Schwob JE, Hong SC,
Knecht M, Kobal G. Anterior distribution of human
olfactory epithelium. Laryngoscope 2000; 110(3 Pt
1): 417-21.

Lavin J, Min JY, Lidder AK, Huang JH, Kato A, Lam
K, et al. Superior turbinate eosinophilia correlates
with olfactory deficit in chronic rhinosinusitis
patients. Laryngoscope 2017; 127(10): 2210-8.
Hummel T, Sekinger B, Wolf SR, Pauli E, Kobal G.
‘Sniffin' sticks": Olfactory performance assessed by
the combined testing of odor identification, odor
discrimination and olfactory threshold. Chem Senses

Y7

10.

11.

12.

13.

ol i, 8 gy AL b (alS bLs,)

@lé;ﬁgﬁ
DS Sad 43 paass (6,55 $abobl Jol sl il
Cslee o 0o YAMNY coylas L aS il w5 Gl s

1997; 22(1): 39-52.

Gillett S, Hopkins C, Slack R, Browne JP. A pilot
study of the SNOT 22 score in adults with no
sinonasal disease. Clin Otolaryngol 2009; 34(5):
467-9.

Naghdi S, Anjeie F, Nakhostin Ansari N, Fathali M.
Development, cultural adaptation, reliability and
validity of Persian version of Sino-Nasal Outcome
Test in chronic rhinosinusitis: A brief report. Tehran
Univ Med J 2013; 70(11): 735-40. [In Persian].
Amedee RG. Superior turbinate eosinophilia
correlates  with  olfactory deficit in  chronic
rhinosinusitis patients. Am J Rhinol Allergy 2018;
32(1): 74.

Winther B, Gwaltney JM. Microbiology of sinusitis.
In: Kennedy DW, Bolger WE, Zinreich SJ, editors.
Diseases of the sinuses: Diagnosis and management.
Hamilton, ON: Decker; 2001. p. 77-84.

Farhadi M, Daneshi A, Tabatabaii A, Sotoudeh M,
Salek Moghaddam AR, Shamshiri AR. Lymphocyte
subsets(CD3, CD4, CD8), CD4/CDS8 ratio of sinus
mucosa and measured serum IgE level in adults with
chronic sinusitis undergoing surgery. Razi J Med Sci
2021; 11(42): 587-96. [In Persian].

Sakuma Y, Ishitoya J, Komatsu M, Shiono O, Hirama
M, Yamashita Y, et al. New clinical diagnostic
criteria for eosinophilic chronic rhinosinusitis. Auris
Nasus Larynx 2011; 38(5): 583-8.

VFeo sl e Jgl ganin /PYO (o sla /¥4 Jlo— Olghus! (K 3 0uSCiils ales

http://jims.mui.ac.ir



DOI: 10.22122/jims.v39i625.13977 Vesnu Publications

Journal of Isfahan Medical School Vol. 39, No. 625, 1* Week, August 2021
Received: 12.03.2021 Accepted: 03.06.2021 Published: 05.08.2021

The Relationship between Olfactory Reduction and Middle Turbine Eosinophilia
(Expression of CLC Gene) in Patients with Chronic Sinusitis

Ahmadreza Rezaeian'™", Mohamadreza Heidari*"?, Amirabas Kargoshaei®

Original Article
Abstract

Background: Considering the possible role of CharcoL leyden Crystal (CLC) gene in olfactory reduction, this
study was performed to determine the relationship between olfactory reduction and middle turbine eosonophilia
in patients with chronic sinusitis.

Methods: In a cross-sectional study, 45 patients with chronic rhinosinusitis who referred to Alzahra and Ayatollah
Kashani hospitals of Isfahan, Iran, during the years 2019-2020 were selected, and a biopsy of the middle turbine
was performed, and the expression of CLC gene was examined using real time polymerase chain reaction (PCR)
test. Patients' olfactory status was assessed with methanol test questionnaires (CCCLC) and Sino-nasal outcome
test-22 (SNOT-22), and the relationship between CLC gene expression and olfactory power was evaluated.

Findings: The mean olfactory score of the subjects was 4.73 £+ 1.27, which was 5.58 + 0.81 and 3.58 + 77 in the
negative and positive CLC subjects, respectively, and the CLC negative subjects had a higher olfactory level
(P < 0.001). The mean score of SNOT-22 in all patients was 83.49 + 14.88 and in the two groups of CLC
negative and positive was 77.58 = 15.43 and 91.58 £ 9.54, respectively, and the difference between the two
groups was significant (P = 0.001).

Conclusion: The findings of the present study show that there is a significant relationship between CLC gene
expression and decreased sense of smell in patients with chronic rhinosinusitis, and the sense of smell is lower in
CLC positive patients.

Keywords: Sinusitis; Anosmia; Genes; Eosinophilia
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