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Expression of IL-4, IL-6, GM-CSF and IFN-y mRNAs in Nasal Polyps
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— ABSTRACT —

Background and Objectives] Nasal polyps are chronic inflammatory polyps originating from the middle
meatus and maxillary sinus, and are usually resistant to medical treatment and often recur after surgical resec-
tions. Although the etiology and the pathogenesis are still unknown, recent studies have suggested an imm-
unologic role for the development of nasal polyps. This study aimed to investigate the cellular infiltration and
cytokine mRNA expression in nasal polyps, and compare the histopathology and cytokine profile of patients
with clinically different nasal polyps. Materials and MethodsJ Authors examined the infiltration of lymph-
ocytes, eosinophils, and plasma cells as well as the expression of IL-4, IL-6, IFN-y, and GM-CSF mRNAs
using the semiquantitative RT-PCR method in antrochoanal (n=6), allergic nasal (n=06), and nonallergic nasal
polyps (n=16), and the middle turbinate of normal controls (n=4). Results(] Plasma cell infiltration was more
intense in nasal polyps irrespective of the type (p<0.05), and eosinophil infiltration in allergic nasal polyps
was more intense than in the normal tissue (p<<0.05). Antrochoanal polyps showed higher levels of IL-4, IL-6,
and GM-CSF mRNA expression, and increased IL-4/IFN-y ratio, suggesting that the humoral immune reaction
was predominant. Nonallergic nasal polyps showed higher levels of IFN-y, and GM-CSF mRNA expression,
and low IL-4/IFN-y ratio, suggesting that the cellular immune reaction was predominant. Allergic nasal polyps
showed higher levels of IL-4, IFN-y, and GM-CSF mRNA expression, suggesting that both the cellular and
humoral immune reactions may coexist. Conclusion[] Different immune mechanisms may be responsible for
nasal polyps of different clinical types. (J Clinical Otolaryngol 1999510:53-60)
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00D total RNAD OO0 cDNAOOO Supers—
cript™ preamplification system kit(Life Technolo—
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Table 1. Primer sequences used for PCR

0000 0000 (polymerase chain reaction, PCR)

B —actin, IL—4, IL—6, IFN—-y OO0 GM-CSF
0O OO primerd Seoul Clinical Laboratory(Seoul,
Kore@)UO OO0O0OOO OOO OO OO O OO
0O 000 000 Table 10 OO. PCR OOO OO
00 OO0 upstream primer(100 pM)O downstr—
eam primer(100 pM) 1 u I, 0 OOO cDNA 2 p |,
10x PCR buffer 5 p I, 25 mM MgCl, 3 p I, 10 mM
dNTP 1 pl, 00000 3651000 Tag DNA
polymerase(Promega, Madison, WI, U.S.A)) 0.5
pld OO0 O thermocycler(Perkin Elmer Mo—
del, Branchburg, NJ, US.A)0O 0000 O0O0OO
0O0000. Denaturationd OO0 940 100, An—
nealingd OO0 IL-6000 550 20, IL—4/IFN—
y 000 570 20, GM—-CSF/B —actinD 00O 660
200, 000 Extensiond OO0 720 300 OO
0 300 00 O00O0OO0.0000 ooooo oo
00 0000 000 O cytokined cDNAD OO O
0 O0O0O0O 0000 OD000O0 ooooo o od
000 000 00O o000 o000 ooo ooo
0000 O 000 plateau OO0 OO0 OO0 O
0O 0O0O0.000000 O cytokined cDNA(AmM—
erican Type Culture Collection, Maryland, U.S.A)
O, internal standardd] 0 B —actin cDNA(Amer—
ican Type Culture Collection, Maryland, U.S.A)0
00000, 0000000 reverse transcriptase
00 OO0 OO0 0000 ODOooo0oo oooo O
000 000 0000 00 000 ooo ooo
oo.

Cytokines Expected size (bp) Primer sequence

L4 363 5'-GAACTITGTCCACGGACAC-3'
5'-GCCTITCCAAGAAGTTTTCC-3'

L6 379 5'-GAAGCTTCCAAACATGGCTGA-3’
5'-AGGATCCCATGCTACATTTGC-3'

IFN-y 305 5'-TTICTCTTGGCTGTTACTG-3’
5'-ACCGAATAATTAGTCAGC-3

GM-CSF 319 5'-CAAGCTTAAGGGCCCCTTIGACCATG-3'
5'-TGGATCCGGGTCAGTGTIGGCCCAGGG-3

. 5'-GAAGCTTCCAAACATGGCTGA-3’
B -actin 275

5'-AGGATCCCATGCTACATTTGC-3'
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Table 2. Infiltration of lymphocytes, eosinophil, and pl-
asma cells in subepithelial layer of nasal mucosa of no-
rmal control (NC), antrochoanal polyp (ACP), allergic
nasal polyp (AP), and nonallergic nasal polyp (NAP)

ACP AP NAP NC

Cell type Grade G=0) | =6 | E=16)| (=)
Lymphocyte  + 1 0 0 0
++ 4 3 11 4
+++ 1 3 5 0
Eosinophil + 4 0 10 4
++ 2 2* 5 0
+++ 0 4* 1 0
Plasma cell + 1 1 4 4
++ 5* 5* 12* 0
+++ 0 0 0 0

(O)=1->5cells per field(x 400)

(0 0)=6-30 cells per field(x 400)

(OO0 0)=above 30 cells per field(x 400)

*p<0.05, compared with NC.

Tissues were fixed with paraffin and stained with HE. Ce-
lIs infiltfrated in each section were counted at the field of
400 magnifications, and graded as described in Methods.
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Fig. 1. Expression of IL-4 and IFN-g in nasal polyps. Total
RNAs were purified from normal middle turbinates (NC,
lane 1, n=4), antrochoanal polyps (ACP, lane 2, n=6),
allergic nasal polyps (AP, lane 3, n=6), and nonallergic
nasal polyps (NAP, lane 4, n=16), and RT-PCR was done
as described in Materials and Methods. Ten microliters
of each sample were separated on 1.5% agarose gel,
and stained with ethidium bromide. Data shown in this
figure are the representatives from each experimental
group. P, positive control for PCR.
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Fig. 2. Semiquantitative analysis of IL.-4 and IFN-g mRNA
in normal control (NC, n=4), anfrochoanal polyp (ACP,
n=6), Allergic nasal polyp (AP, n=6), and nonallergic
nasal polyp (NAP, n=16). Ten microliters of RT-PCR pro-
ducts for IL-4, IFN-y , and B -actin were separated, and
the density of each band was measured using densito-
metry as described in Methods. The relative amount of
IL-4 and IFN-y mRNA was expressed as the ratio of the
density of IL-4 and IFN-y to that of B -actin. Data are
meant SD (bars). *p<0.05, compared with NC, t p<0.05,
compared with ACP, f p<0.05, compared with NAP.
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Fig. 3. Semiquantitative analysis of IL-6 mMRNA in normal
control (NC, n=4), anfrochoanal polyp (ACP, n=6), al-
lergic nasal polyp (AP, n=6), and nonallergic nasal polyp
(NAP, n=16). Ten microliters of RT-PCR products for IL-6
and b-actin were separated, and the density of each
band was measured using densitometry as described
in Methods. The relative amount of IL-6 MRNA was exp-
ressed as the ratio of the density of cytokine to that of
B -actin. Data are mean+ SD (bars). *p<0.05, compared
with NC, AP and NAP.
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Fig. 4. Semiquantitative analysis of GM-CSF mRNA in no-
rmal control (NC, n=4), antrochonal polyp (ACP, n=6),
adllergic nasal polyp (AP, n=6), and nonallergic nasal po-
lyp (NAP, n=16). Ten microliters of RT-PCR products for
GM-CSF and b-actin were separated, and the density
of each band was measured using densitometry as de-
scribed in Methods. The relative amount of GM-CSF mRNA
was expressed as the ratio of the density of cytokine to
that of B -actin. Data are mean+ SD (bars). *p<0.05, co-
mpared with NC.
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Table 3. Summary of the semi quantitative analysis of IL-4, IFN-g, IL-6, and GM-CSF mRNA in normal control (NC),
antrochoanal polyp (ACP), allergic nasal polyp (AP), and nonallergic nasal polyp (NAP)

NC ACP Middle meatal polyp
(n=4) (n=6) AP NAP
IL-4 0.007 0.66x 0.30 0.62+ 0.16 0.24+ 0.27
IFN-g 0 0.10+ 0.05 0.42+ 0.15 0.51+ 0.38
IL-6 0 0.11x 0.12 0 0
GM-CSF 0.05+ 0.02 0.15+ 0.08 0.12+ 0.02 0.15+ 0.02

The relative amount of each cytokine mRNA was expressd as the ratio of the density of each cytokine to that of B -

actin. Data are meant SD.
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