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Expression of CC Chemokines mRNA in Nasal Polyps
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— ABSTRACT —

Background[J Nasal polyposis can be defined as a chronic inflammatory disease of the paranasal sinus mu-
cosa. The exact pathogenesis of nasal polyp is unknown, but inflammation is thought to be an important factor
in the developement of nasal polyposis. Histologically, the stroma of nasal polyps consists of variable inflam-
matory cellular infiltrates including eosinophils. Eosinophil is an important inflammatory cell. CC chemokines
(RANTES, eotaxin, MCP-3, and MCP-4) are powerful chemotactic cytokines for eosinophils. Objective[] To
understand the events involved in eosinophil migration into inflammatory sites, we performed the analysis of
CC chemokines mRNA in the nasal polyps, allergic inferior turbinate mucosas and normal inferior turbinate
mucosas. Materials and Methods[] Expression levels of CC chemokines mRNA were examined using RT-
PCR in 20 nasal polyps, 7 allergic inferior turbinate mucosas and 6 normal inferior turbinate mucosas.
Results[] The expression levels of CC chemokines mRNA were higher in nasal polyps than allergic inferior
turbinate mucosas and normal inferior turbinate mucosas. The expression levels of RANTES and MCP-3 mRNA
were higher than eotaxin and MCP-4 mRNA (p<0.01). The infiltrating eosinophils were correlated the expre-
ssion levels of RANTES, eotaxin, MCP-3, and MCP-4 mRNA (p<0.001). Conclusions[] These results suggest
that inflammation is an important factor in the pathogenesis of nasal polyposis and CC chemokines (RANTES,
eotaxin, MCP-3, and MCP-4) play a role in eosinophils migration into inflammatory sites. With the development
of immunological reagents to detect the CC chemokines, it will be important to compare proteins and mRNA
expressions in these tissue. (J Clinical Otolaryngol 1999510:250-258)
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Table 1. Primer sequences and expected length of PCR products

Primers Oligonucleotide sequences Length of PCR products

RANTES Sense 5'CGCTGTCATCCTCATTGCTA3’ 196 bp
Antisense 5'CACACACTTIGGCGGTTCTT3’

Eotaxin Sense 5'CCTGGCCAATAGGAAGATACCS3’ 156 bp
Antisense 5'ACTTICATGGAATCCTGCACCS’

MCP-3 Sense 5'CAAGGAG(G,A)TCTGTGCTGACC3’ 376 bp
Antisense 5'GTAGAGAAGGGAGGAGCATC3'

MCP-4 Sense 5'GAGCTATGAGATCACCACCAGS' 234 bp
Antisense 5'CAAAGCATAGAAGAGGAGGCCAGS’

B -actin Sense 5'ACCTGTACGCCAACACAGTGS’ 334 bp
Antisense 5'GCCATGCCAATCTCATCTT3’

00,000 000000 000 000 00 196 bp,
156 bp, 376 bp, 234 bp, 334 bp O (Table 1).

Reverse transcriptase—polymerase chain reaction(RT—
PCR)

OO0 RNA 0.5 p g oligo dT primerd MMLV O
00 O0O(molohey murine leukemia virus reverse
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000 D0ooog(eecer)d ooooo.

PCRO0O Gene Amp PCR system 2400(Perkin
Elmer)D O0O0000O, 9500 3000 OO0O0O O O
0000 950 300 , 58000 300, 720 10 300
0O O 35cycled O00000O. 00 00000 RAN-—
TES, eotaxin, MCP-3, MCP—-40 B —actin 00O
pGEM—T Easy Vector(Promega, Medison, Wl USA)
0 000 plasmid DNA 1 ngd 00000, 0000
000 cDNA OO dH 200 OOO0O0O.
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image analysis software(version 1.60)0 OO0O0O
0O 000 RANTES, eotaxin, MCP—-3, MCP—4, 3 —
actinband OO0 000 O RANTES, eotaxin, MCP—
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RANTES mRNA 0000 112+ 10,eotaxinmR— 0 OO O0O0O0O eotaxin, MCP—4 mRNA OO0O0O
NAO 0.36+ 0.5, MCP—-3 mRNAL 0.96+ 1.1, MCP— OO 000000 0000 000 (p<0.01, ANOVA

Table 2. CC chemokine expression levels and numbers of infiltrated eosinophils
RANTES/B -actin  Eotaxin/B -actin  MCP-3/B -actin  MCP-4/B -actin  No of eosinophil*

Polyp (NO 20) 1.12+¢ 1.0 0.36+ 0.5 0.96% 1.1 0.31+ 0.3 12.27+ 10.0
AT" (NO7) 0.93+ 0.6 0 0.80+ 1.2 0.17+ 0.2 10.6 £+ 7.3
NATH (NO 6) 0.41£ 0.3 0 0.40+ 0.2 0.14% 0.1 515 1.6
Total (NO 33) 0.95+ 0.8 0.22+ 0.3 0.82+ 0.9 0.25+ 0.2 10.62+ 7.9
*number of eosinophil/high power field (x 400) T allergic inferior turbinate mucosa

¥ non-allergic inferior turbinate mucosa
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Fig. 1. A0 Edematous, eosinophilic polyp. Note the abundance of eosinophils, a thickening of the basement mem-
brane (arrows). And the loose stroma contains pseudocystic spaces filled with fluid (arrow heads)(H & E, x 200). BO A
chronic inflammatory type of polyp. The surface respiratory epithelium has areas with cuboidal metaplasia but no
goblet cell hyperplasia. The basement membrane does not show any pronounced hyalinization. The stroma consists of
connective fissue with some dilated vessels and a moderate amount of lymphocytes (H & E, x 200). CO Allergic
inferior turbinate mucosa. The stroma consisted of a few of eosinophils and lymphocytes (H & E, x 200). DO Normal
inferior turbinate mucosa. Typical structure of the inferior turbinate is shown with pseudostratified columnar ciliated
epithelium. There are few inflammatory cells in the stroma (H & E, x 200).
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Nasal polyps
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Fig. 2. CC chemokines and B -actin analysis in the nasal polyps by RT-PCR. L indicates 100 bp ladder. P means posit-
ive control clone including CC chemokines inserts in PGEM-T Easy plasmid vector and N means PCR amplification

without template.

test)(Table 2).
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MCP-4 mRNA 0000 000 000 000 O
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0 00000 000 (p<0.001, r00.749)(Fig. 7).
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Inferior turbinates
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Fig. 3. CC chemokines and B -actin analysis in the allergic inferior turbinate musosas and normal inferior turbinate
mucosas by RT-PCR. L indicates 100 bp ladder. P means positive control clone including CC chemokines inserts in
PGEM-T Easy plasmid vector and N means PCR amplification without template. Symbol (*) means allergic inferior
turbinate mucosas.
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Fig. 4. Relationship between RANTES mRNA expression Fig. 5. Relationship between eotaxin mRNA expression
levels and numbers of infiltrated eosinophils in the nasal levels and numbers of infiltrated eosinophils in the nas-
polyps, allergic inferior turbinate mucosas and normal al polyps (r0 0.533, p<<0.001).

inferior turbinate mucosas (rQ 0.818, p<0.001).
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MCP-3 / B-actin
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Eosinophil count (r=0.865)

40

Fig. 6. Relationship between MCP-3 mRNA expression le-
vels and numbers of infilirated eosinophils in the nasal
polyps, allergic inferior turbinate mucosas and normal
inferior turbinate mucosas (rd 0.865, p<0.001).
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Fig. 7. Relationship between MCP-4 mRNA expression le-
vels and numbers of infilirated eosinophils in the nasal
polyps, allergic inferior turbinate mucosas and normal in-
ferior turbinate mucosas (rd 0.749, p<0.001).
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