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il Ak HMARBFEE(BMD) AL B CRSWNP [ 40 fi], R I F CRSWNP £ 30 £, S I R AL JHE
PR I 5 30 )0 BRA 3 5 R I S B M 2 ( ELISA ) Wl 28 3 4R34 i o Leptin L 32 447K - (EOS #H¢
A IL-4 \IL-13 (47K ; RT-PCR R Az el Uk 2% i kil 3 41 i Ja il s B rh Leptin J A7 (40K 283K 5 R
K — GHerge o eg 3 LR F A4 EOS 4IMIEEFEEE o 55 Pearson #3434 Leptin /KP4 EOS #4555 K 7
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Preliminary study on the role of leptin in the pathogenesis of
chronic rhinosinusitis with nasal polyps in obese adults

WANG Xiaogiang, SHEN Yang, KE Xia, KANG Houyong, HONG Suling
( Department of Otorhinolaryngology Head and Neck Surgery, the First Affiliated Hospital of Chongqing Medical University ,
Chongqing 400016, China)

Abstract: Objective To investigate the role and mechanism of leptin in the pathogenesis of chronic rhinosinusitis
with nasal polyps ( CRSWNP) in obese adults. Methods  According to body mass index ( BMI), 40 obese CRSwNP
patients and 30 CRSwNP patients with normal weight were randomly selected, and 30 cases of obesity with deviation of
nasal septum in the same period were chosen as the control group. Levels of leptin and its receptors, eosinophil (EOS)-
related factors interleukin (TL) 4 and IL-13 in serum were measured by enzyme-linked immunosorbent assay ( ELISA).
Levels of leptin and its receptors in nasal mucosa of the three groups were detected by immunochistochemistry and reverse
transcription-polymerase chain reaction (RT-PCR). Degree of EOS infiltration was observed by hematoxylin-eosin staining.
Pearson correlation was used to analyze the relationships between leptin level and EOS-related indicators and infiltration
degree. Results Compared with the control group, the levels of leptin and its receptors in serum and local tissue as well as
the serum levels of IL-4 and IL-13 in the CRSwWNP groups were significantly elevated (all P <0.05). Moreover, the levels
of above-mentioned indexes in the obese CRSWNP group were significantly higher than those in the CRSWNP group with
normal weight (all P <0.05). Furthermore, the levels of leptin and its receptors were positively correlated with EOS-
related indicators and EOS infiltration in obese CRSwWNP group (all P < 0. 05). Conclusion Levels of leptin are

significantly increased in CRSWNP patients and higher in obese patients, which is positively correlated with EOS infiltration
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and its promoters, suggesting that leptin may participate in the pathogenesis of CRSWNP in obese adults by promoting EOS

proliferation and infiltration.
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AIC, Ao R ARG AR TR, R S — S SE RANE
£ B A (chronic rhinosinusitis without nasal polyps,
CRSsNP) &1L G — 552 R -5 A (chronic rhi-
nosinusitis with nasal polyps, CRSWNP)* FH iy
CRSwNP PR H 8™ 5 i RAEIR 5 s i AN T 9 5 &
R A F AT E . BARC IR Z A, EX)
HIRIEHLH A TE 45 2, H T -5 & AR G
PURAHE . A NIME IR R R RAE A S S
WAL R AN LRSS Bl 20 % J Kk
I o R e, S BREAE 19 2 A 38 A A BRI Bl N 2 4
B, SEHRAE T, HATC B S5 Ry 4 S
TR N 22 ) BRI ) F 5 2 WAL o 3 s 38 o 26
DRI 19 77 A A 5 8 i £ A 1) 22 1 1k R AE P
KR PHEE A G . CRSWNP [F{#E )8 T HE )
VS TEDN , T X JIE JhE 5 HE 2 0 A G M R T 5%
S I UL (FSTERS

2R (Leptin) J& — T Jlig Y514 N 23 W5 22 Ik 2 i
R, dl i 5 SRS G DT R AR A W) 23800, AR
AIRITSE s Leptin HATHE 5 FI G2 AT, G ml L)
W CD4 + 20l SR 40 M | I W 20 i 0 5, T AE 22
R B h R AR . TERIE Ak 2
FAAEA R AR ILAE , A HRIEFR Leptin 7K -7 AL A
NI i S5 8 14 L3 o A o I S R R 1 15
P8 ZEK V-5 RIS S8 A 1Y 2 JRE S AR OGO S R
P9 J5 N CRSwNP /) F 5% th, & B Leptin Jz H 32 {&
(Leptin-R) 7E P4 77 A Bl CRSWNP HR #7756 55 3 T i,
$7n HLAE CRSwNP 0 HR 2 /5 F , (ERR H5 f
RSG5 RAEAT BE— BP9 . AW RIS
FEXTAERE 5 HE M e ) CRSWNP 88 25 1l IR = AR bp
A Leptin J Leptin-R F) &35 1% 00 EA7 A, 8
PEEHAEA [ AR B 5 B P B85 P YRR T 0L, )
SRV HAE B B i CRSWNP % 3 1 74 rp % $ 11
YERT, it — AR B H A B 4 (BRI Bl

1 #MR5F=*
L1 WS

ARG W Fre 7 e — o 52 2R 16 M ME SO EP-

OS( European position paper on rhinosinusitis and na-

sal polyps 2012) FII& P & — SL5E % 2012 4E (W)
PR, M 2017 47 H—2018 4£ 8 J TR Bisti2 It
FARM) CRSWNP (R $ie IR BT % BMI 4548 =
B A (kg)/% w197 J7 (m*) . B I BMI =
28 kg/m’ (I HE i CRSWNP % 40 fi] ) A 41, AR
BMI <24 kg/m>CRSwNP 3% 30 {4l B 20, %3 #¢ IR
BMI [ L3 B m] 3 T FR A BE 16T A NE e A B 20 55
e O 1 282 30 B4 S X BRAH, S8 35 I R AR AR DL 25
Lo FFA G IFAE NP S A S B i ] ) DR AR
ZAR JRK LT BA LA AR REVELT 4E Ak N HoA
RGP B BHERR , BT A A B ARHT 1A
AN R SITH NG Y) . AT R A
HY T PR SR 2 i@ 26— B2 B Ae 325 D1 23 W A Tt
HESE , 2 5 ARSIV 0 T A B E B 2 & F AE
RS I BE T AR AL B 207y
(visual analog scale, VAS) Xf HoEAR AT P4y, HE5E
ER A G 4T Lund-Mackay 147 . Lund-Kennedy P4
TPy, BB LR 1,

F1 34BENRKTER (v xs)

IIfe PR %R A2 B 41 X BEZH
% 40 30 30
FEW () 35.1+7.2 39.1+8.3 40.8+7.4
PRI/, B 22/18 14/16 17/13
VAS P53 (41) 5.7+0.5 5.2+0.9 -
Lund-Mackay $£43(43) 13.4 +3.7 11.4 3.1 -
Lund-Kennedy #£43(43) 6.5+1.5 5.2+1.6 -
BMI(kg/m?*) 31.7+x1.5 21.2+2.1 29.5+0.4
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BE A B RS SFEA LI E BT A
W FITBURR AR 4345 4% 22 38 B V18 2 o B
KR YR DR L — 2P i B AR 2 E A S5 AN
Prer e o sl e gl 4k e R A, O d oy HIR AR
RIGORAT T — 80°C KA #8 115 A1 Al i i 18£8 4 AR Hip
2 il 0 A 3 e A, AR BB A R A T R s I A
JalERIk I 2 5 mL, #F & AR G X8O L A
3000 rpm ZE ¥ F B0 10 min, B4 I35 4 %% T
4 ~6/> EP &, B EP B3V BEMR 2 200 wl, il
- 80C VK TR-AT o
1.3 ELISA Jll5E 3 2H & G Leptin f& Leptin-R
7K

EOS A5 F IL-4 | IL-13 /KPR F AT iR I
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ORI S M B vk (ELISA ) (£ [E DRG 2 w]) i &
1l Leptin Leptin-R fz TL-4 1L-13 /K-, B EAE
T3 R A MR G U] B 2D R AT o A AR P T
AR HER LT R . BRI LERE
LRI, ELISA BgbR{ic st OD {H(A450)
1.4 el 2UL 75 i 3 4183 /il s s b
A H Leptin Jz Leptin-R 7K -k

PHE SRR MR E AR - R R - iR
TCWIGEIE 5 )1%: (SP %) S Uk~ & xd Br
TRAFH 3 LB A 5 B A BOx BRAA R IR R )
Leptin J Leptin-R AFIANF S TR o #4141
UL B FEAT BRI KA, AT AR A AR Kl 1
SN s PR Ao 4R 1 00 Tl 055 P L BT 5 10 = 1L 9
[4] 3 # in—$1 ( Leptin 1:300; Leptin-R 1:200; ]Ity
F Santa Cruz ZEYRHLAF]) 4CHERG IR 1 hs i
BP0 WA NG DAB 5, TR AOKS B 44 I
KB B R, B E S R RO T WSS, Leptin,
Leptin-R B 21K Sy 2000 Jo e 200 6 58 5 A3 2 40 A
W ORI, A5k U0 R AR 400 58T 5 A FHAER
B, R ERR )5, H Image Pro Plus 6.0 E{R/3 4%k
PRI PR A S AR RBOL R . REELF
B BT NS WA R
1.5 RT-PCR LRI 3 2H 58 35 Jay 8 5 JEE A th
Leptin & Leptin-R mRNA 7K3F-Zik

FLEL RNA ( Trizol ) B 50 ~ 100 mg 4141
fIFER b, AR S0 AR T T S SH B S AT miL
Trizol, I 2] J5 L 4°C 12 000g #§.0> 10 min, 7 E 1
A 0.2 mL 8405, i 2 ~ 3 min J5 &L UUTE
Ve RNA, T )5 A DEPC /K ff. 493 1.5%
e ST B RS H Uk RINA (14 58 5 MG I R0 4356 %
BETH I € & RNA A9 #k B2 (OD 260 nm ) 1 4f 7
(0D260nm/0D280 nm) , ;M 5 F - 70°C yKFEAR-AF o
128 Superscript [l First Strand Synthesis Kit 18] 43,
LA Oligo-dT S 519y, 2 % 3¢5 L cDNA 25 1 4t
20 WL, RSB U cDNAT Wl ff S
B, 7 A | kAT PCR 978, PCR 2 25wl
MAKZR . PCR KW 4514:95C4 min;95°C40 s,62°C
45 5,72°C1 min,40 MG ;72°C5 min, 4°C{#4F. B
S L PRI o I FF S A0 E « Leptin 5]
Y14 :5'-GTGCGGATTCTTGTGGCTTT-3" ; Leptin | Jjif
5% 4.5 -GGAATGAAGTCCAAACCGGTG-3"; ¥ 1
J W&y 174bp, Leptin-R | 3% 51 ¥ . 5'-GCCAA-
CAACTGTGGTCTCTC -3'; Leptin-R T iE5| ¥ H:5'-

AGAGAAGCACTTGGTGACTG -3"; 43 1k &y 238bp,,
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B-actin I W 51 ) K: 5'-AGAAAATCTGGCACCA-
CACC-3";B-actin FHE5|#H:5'-GGCGCTGTTGAAG-
GTCTCAAA-3'; 34 K- Wi A 142bp. L PCR {45 1
PHAEh S CT {H, AR 4k h 26 & 015 21 1 45 41 B4
FRACHXT B B-actin 1) CT {H, T 740 N2 : DL
SR ; @ACT = CT H % 5 F-CTR-actin ; @ AACT
= ACT-ACT X} HE ; @y Akl =27, FJe s 4
T R A bR T LA o
1.6 JpARM - R gk Uisg 3 RS AU iE
FRPERLAN L (EOS ) IR A 3

XTSRS AY] 41 HE G448 J5 T A% i 1
B TSR, Bk U R i SR 5 A T, X A
LB EOS $H 7 A4k, SR 5 BUS A .
1.7 SEit#5rr

KT SPSS 20. 0 Geit2# 3 A AT B o i, 1
HEORH 2 =5 Kon SRR R 7 20T 2 41 1A]
FeAs, 20 [a) w5 7 b 4 ) SR AT LSD-r 3 %5 >R
Spearman | & 14 43 AT 46 I 9 20 559 AH S L P <
0.05 2R ARG E L
2 SR
2.1 3 4B &M T Leptin, Leptin-R Jz EOS #f %
Rl TL-4 \IL-13 (/KPR

KA ELISA J7 vE A 3 41 2835 1l 7% ' Leptin
Leptin-R J% EOS #126H T IL-4 IL-13 7K, 255500
K1, S5X IR b4 [ Leptin = (2. 01 £0. 69) pg/L,
Leptin-R = (3.43 1. 11) pg/L], 4] CRSWNP i
A ILYE 5 R 7K Leptin ) Leptin-R 7K-F-2i534 g 2 Tt
E(P<0.05); i #IEAE A 41 Leptin = (5.42 +
1.46) ng/L. Leptin-R = (7.45 £1.72) pg/L] X B3
5T B 4 [ Leptin = (3.08 £0.92) pg/L.Leptin-R =
(4.89 £1.75)p/L] , ZR B REA G E L (P <
0.05). A 41 IL-4 IL-13 /K[ IL-4 = (71.05 =
13.62)ng/mL IL-13 = (188.54 +71.1)ng/mL | i} 3
BT B4 IL-4 = (52.24 £7.36) ng/mL IL-13 =
(105.51 +44.59) ng/mL, P <0.05] %} B4 [ IL-4
=(24.53 +7.08) ng/mL IL-13 = (55.7 +24.18)
ng/mL,P <0.05 ] ;i B 415 F 7K X 3 5 T 5%
M, 2R BAGI2EE L (P <0.05),
2.2 3 BHE SRR AR At Leptin &
Leptin-RFEIR K- L

SR U D7 A 3 21 F8 3 G s S B b M
FrA<rh Leptin J Leptin-R (3354 5, 25 R s, 76
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PR 20 M = 3RATE B A )2 R EgEM 3L (1,51 £0.43) B & T B 41(0.91 £0.36 P <
FIEIKF-7E CRSWNP 4 W 2 5 T X B4 (0. 12 + 0.05) , =R HBAGZI¥EX(P<0.05), WA S,
0.06,P <0.05), Hovpr A ZHZ ik (0.27 + 2.4 3 HEHEHAL T EOS JHREFEE AT LK
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FATGEHERE X (P <0.05) . LI 3, IR,V RO AN I RLE A 4L AL U B
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RT-PCR J5 {3 21 Jmy P & i bk A 768 Jist <0.05) ;B 21 H W o 40 it 5 5 4500 T X A
Leptin }2 Leptin-R mRNA IR B R R, 5 EZRAAGIFEX(P<0.05), WHE 6,
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VE B CRSWNP #3504 A 415 IR EIEH CRSWNP J# 08 B 415 0% P <0.05 /% A 410 %7 THALM4L. FEIF.
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BRIV JR R R AR AR Leptin FH P20 i A9 223k 7P 3 3 HBERIEREREARA T Leptin-R PR MIA KL (%
JEAML x200)  3a:A 4 3b:B 4 e XML 3d.3 HLEH SRR Leptin-RFIAEAH L ) 235 7K -
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2.5 JItJH: CRSwNP ZH1 Leptin 2 Leptin-R 5 EOS  RiEFEEE K P2 IEAHKE (P <0.05) ; [A]#F, Leptin-R
FHRAEPR (EOS SR FLE A FH A B TEAEIE CRSWNP 21 F S5 Jis Jay ¥4 14 FH A 2 38 7K -F- 5

TENEJH: CRSWNP 20 5 5 JRy #8 ) Leptin PHPEZRIE  EOS AHICHE bR 1L-13 (IL-4 /K7 K EOS 21l i3 i 2
K5 EOS AHCHR 5 1L-13 TL-4 JKF- J EOS Ziffs K FRIEAHSC(P <0.05) . LK 7,
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2.57 3K
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CRSwNP )55 H 85 A 1 6 B AL 9 CRS B39 &
Ze  RHGE W R ETARGIT A9 B R, — LR
BB RIS . SRTTE S 1 R HLAR )
Roe AW, FRTHIS R BB T W3E AR, I 91 AR
w343 CRSWNP o 75 21 41t L) =) 35 EOS 323
J9 3, EOS B RAEAN TS 5 T Bl b Rz 4 4 1
o B B R AR HE TR B R AT
WFFE & AL CRSWNP 41 8 3 Ja) 395 725 41 4 o i1y
EOS 3K V42 5 T 1E % % B i, 5 LIAERF 92 2
— B, HE T CRSWNP & Hf EOS 1 & AF
JEE B 5 AR 2

Leptin &—Fi iy MG 15 40 M0 T 23900 114 14 ik 2
Y T IR T L R R T v 4 2 1B )
— TEREBEARE P F R B T IE MR T AR,
Leptin 1] LUEHE A 2 -6 (TL-6) i 2 i 4 7% 4
PRI F-( G-CSF) 45 48 iE PR 743 WA I 5 42 28 A S 17 , 75
¥ G PR I T 4 i K I K s A A
WS R I Leptin & FE T B4R 72 AR
Vi 846 B B I R B S AT 40 M oP, #E1E Leptin %
Leptin-R (755 2 1 , 1t W L 7E £ 0 48 0 1 5 o [
REAAEVERD, FRATI BT IE 45 5 & BE Leptin & Leptin-
R 16 CRSwNP Hf i [ &1 I ) 26 2 (582 786 T 0
A2, HL v 76 T 3 /K 5 CRSWNP 41 B % 85 T 0
21, M) Leptin 75 H[E A CRSWNP H 77 76 53
Fik, HAE CRSWNP F) 406 HAE e R e (e VR 1T

Leptin J& EOS ) & $ ¥4 LK 1, [5] 38 AT LA
i EOS J TR FE K EOS 7715 /RS
B RAE B B BESE & B Leptin (355537 % S50
JE RSB 4T EOS Y B R L AT
K INAE CRSWNP 4] Leptin /K15 EOS 18R i /K
I A, W Leptin 7] A J: CRSWNP % %
EOS B EEHF K,

I 25 A 37 7 2 1 B R A KT B B v e
TR L BITER BT IS b T, HE I 9038 28 40 19 i
o RIS 5 0 BB T S8, 7 e R A 7
I RIFSE R B MR T S T fE R PR 2%,
J5DR AT R S5 M F 5 AR (TEAE R M B )L 28 3 2
FERG) 7 P9 5 Leptin 2 3 7K 3 AH 3¢, L HI 5
Leptin {2 3 7 J& 36 1 Th2 40 it 52 137 , AT s 7
EOS 321 #1205 o T 4F A i AT 583N o B ) e
& CRS WGk P22 31 R BL: 7E IR BE CRSw-

NP (8 & HAELEE Leptin Bk S8 125K ; /£ CRSw-
NP 5 JIE Jh S 3K PR 2Z [, Leptin AR ] B8 J2 S 2 A9 41
7 FRATT R % AENE i CRSWNP 4 Leptin % Lep-
tin-R 7KF-5 EOS AH5CHE R 1L-4 \TL-13 /K- IEA G,
VLB Leptin ZEAEHE: CRSWNP &35 i )/ AR 7T g
FATZ AR —Z, B Leptin _F 3 TL-4 [IL-13 J5 X
EOS (et VE A 55, (AT T HAZ U EOS iy H ik
B A 768 4= B B, Z AR RIIF 5% & 05 7K F 1) Lep-
tin P30T Th2 40 i b B9 R 0, fE TL-4 KSEE)
FETFE 5 BT AR AT B Leptin 3 3% A i 1 F 4
Th2 2l e i fe i KOS J23 | 1 2 36 1ef S Ath 200 fif 43
BIEM e BT A Leptin 7] LUfEHE 2 R1[E Ak
EL 41 ( TLC2 ) 76 S B H Y s ) s 5
ILC2 F£BLH 5 Th2 MfF Y EOS fEHE/ER , B ILIRAT
HEMIFENEHE: CRSWNP s 5 vy T 2 7K P 3R 3K 19 Lep-
tin 1FEE X ILC2 () /E AL #E EOS 18211, 1T 7
CRSwWNP, Jt. H 2 EOS 1211 ) £ 19 CRSWNP % 455
RIEAE

[ B, FRAT TR 5230 e BRAE AE B Xo) HR 2, B SR
Leptin 7K V22 5 F 1E 8 ABE, (L2 K & 4= CRSw-
NP (1 %39 , T AT A T BB 7€ CRSWNP 1) & s & J&
i, Leptin 78 /5 /K -2 3K I [R] B Jay 50 6 98 40 it 22 %
HAFA — A S H G 0 RN, A RE 51 W 451k 1)
G I A A Tk BEZH R 1Y) SHL Al 928 400 L T R
X} Leptin JFEAL T DL — A~ FH X AU A AR, sl

AAAEI R E e, R AHLE S A fr 3 f Tt — 2R R
W5 .

25 BTk, AWFE & B . CRSWNP (8%
WA FE = Leptin [ M 5% 5 SR Leptin (1935 335,
H. Leptin /K5 EOS 1234056 , 22 B B FEAR 7] GE
i H 5 Leptin ik 5| % CRSWNP 1 &% 5 & g 5 H:
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