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Effect of long-term nasal irrigation on the immune
barrier of normal nasal mucosa

DAI Fei, CHEN Zheng, TANG Xinyue, WEI Jinjin, LIN Lin
( Department of Otorhinolaryngology Head and Neck Surgery, North Hospital of Huashan Hospital, Fudan University,
Shanghai 200090, China)

Abstract: Objective To investigate the impact of long-term nasal irrigation (NI) on the function of immunological
defense in normal nasal mucosa. Methods 55 healthy volunteers completed the study. They were randomly divided into 2
groups, normal saline irrigation (NSI) group and hypertonic saline irrigation (HSI) group. The NSI group mean included 29
volunteers (male 13 ,female 16) , age ranged from 18 to 61 years old with an average of 37.90, and those of the HIS group
were 26( male 13 ,female 13) with an average of 40. 65 (ranged from 18 to 66). Patients of the NSI group received NI using
0.9% saline and those of the HSI group with 3% saline with a temperature of 40°C, once a day, half an hour before sleeping
in the evening. The total period of intervention was 3 months (90 days). The concentrations of lysozyme (LYSO) , lactoferrin
(LF), surfactant protein (SP) A and secretory immunoglobulin (SIg) A in nasal lavage fluid (NLF) from the two groups
were examined before and after intervention of NI. Results There were no statistical differences between NSI and HSI groups
in sex, age, and contents of LYSO, LF, SPA and SIgA in NLF before NI( P >0.05). The concentrations of these four
proteins were not changed significantly after NSI and HSI treatment (P > 0. 05). In addition, there were no significant
differences in these substance expressions in NLF between these two groups after the NI intervention( P >0.05). Conclusion

Long-term NI treatment may not have harmful effect on the immune barrier of normal nasal mucosa.

Keywords : Nasal irrigation; Nasal mucosa; Immune; Barrier; Protein

S PRI T BRI T B AR WA AT AR HIAYT B 5
W Tk ZINERAE 57 Z e ARG H BRRIHLE A0 DA, {5 50 ks nh gk n] LAt 2 5

éﬁ EF R &, i, IR BRI,
WEMEH . Ak, Email; linlinhsn@ aliyun. com

<292 -



WA T vh P TE B B I G o R AR

53 19

RO Bz A0 NI 2T 6 42 Bl R S A K A R
S JU R G AE A T AR JEERIATL A T B o Rt AL 1 1Y
R U 3% 7 15 K O I vk
TER o S R L B2 21 Bz 3 RGBT BRACR Ak s
G IE IR AR IR 5 16 T A AR K, R
RTINS TE S Rl AL O 0 e Ay AN ] S2 1 dle
ZAHSKIEYE , UL, F AR AL AT 5T, B 1
UHI (3 A Sl e e 15 2 X0 IR S R
GBE BRI RS U o

Hel=

1 #ARINFZE
1.1 IRk

ARWFFER FHTT I AL 4 P AT R IR B Bt
o WEFEISTAI R 2017 4F 8—11 J A5 HIER 2 3 4
H o BAAPRE: b X A B AR B 5 5 AR, 4
BETE 18 ~75 % HEBRARIE : 55 JiE 5 S AR AE TP F
H A BRI ZUEE G 3 A H S Al
PRI # AL T4 W 31 18] 74 Lo 1 LA K 4 B P s
o SRR 60 e R b 55 H4F 5 9
AARHE , BRI 5K 321 BEL 3 P« AR
HER 7K #psk (normal saline irrigation, NSI) 2H 29 ],
513 i, 4 16 fi; AR 18 ~ 61 %7, - Ky AR iR
37.90 %, &5 k7K w3k (hypertonic saline irriga-
tion, HSI) 24 26 5], 55 13 |, &z 13 fi]; F % 18 ~
66 %, P14t 40. 65 % . NSI Hl HSI P4 21
P25 (x* =0.15,P >0.05) FI4EIE 25 (1 =
0.74,P>0.05) BTG it @ (K 1) . ZHRE
S HRAER B AR B B Ae B A 22 L Vr AT, BT
AZE R EE TSR ES.
1.2 THTFE

NSLZHLL 0. 9% Kk £h 7K (40°C) FEAT 5 i v
U, HST ZH LA 3% 1R ER7K (40°C) AT S s vh ke, o
i b g a AN UE S R 42k B v [ M SR e B T A A
FRATD, s e M ZME EAT O], 4 BT RH 43 e
VI R R B A H 1R, MR BERT 30 min 4T
e, TR 3 N H
1.3 R ARSI

188 Grinberg 55 IFHIA (9 J7 1 St o
¥ (nasal lavage fluid ,NLF) , XU G ff 25 gk 2 ¥, 3
AT 40 mL vh kR, BE SRR b VR RAE 4 °C
1000 x g7 50> 10 min, L3, 776#% T - 80°C 7kAf,
AR A I 25 b 58 A SO PR 7 SR PR TRRRIER 92 T 3
5 ( enzyme-linked immunosorbent assay, ELISA ) %

A2 AT S v T IR AT S 3 H i
NLF A 5 B if# (lysozyme, LYSO) | ¥ 4k & 1 (lacto-
ferrin, LF ) | 2 10 1§ 7 25 1 A (surfactant protein A,
SPA) A4 b B4 s BR 85 H A ( secretory immunoglobu-
lin A, SIgA) AU BE ARG , 20 BRIGFEIR F 3k 4 Fhiy Jox
i) ELISA 12800 & (311 B 2[5 MyBioSource ) 47 .
1.4 By

BT 3 A H, TS T8 3 A~ H
SRR T2 T = Pl OE 5 T AT T
PR REOR A G 2 AW, 213 R4 FRK
ZHIRFEYT, LA T R B A AN B RN . AR
EARRBFFEAHCIIAS B SO, BFFE N A 25 T 1% %
BCEAH BRI 1 It S N SCRAE
1.5 AR PER

ZAAE T 2 KL YRR How [l 2 A%k, I
gz HAd R, T AR AR B O PE PR A
TR E W, AT A s 58 T HES
RN SR LA S 2 i & T A . T HL, O TR
WESZAF AR E , AR W5 30 ] 4 H 20 .00 ~
21:00 245 8 E B SR AT i 5 B e HoAi B 2R
7 s vh i o
1.6 HlsE sA s

I P PA Y B B R R AL B A
XF, APRUEZSCHE e AT B v A B S, IR PRI 52 1
RN EFS i
1.7 St M

K] GraphPad Prism 6 4t i1 %4 73 4t Iy 74 %4
I, VB 20 30 52 AE 25 0 A, AR AS 5 SN, B
AW 8] 22 57 0 LU BOR ¢ RGr 3, T HH ] Fisher
KRR A IR, AR I0 P &G ) v =5 Rom, L P <
0.05 2R HAGE L.

bt

=A

2 #FR

2.1 —iEa
55 Bt SE I T ASRBESE, 53 dil & NSI
129 f5i] ,HSI 4 26 {5l A KL - NSI 4 i B 2 43
S ORI 2 ) HE Y Rl IR, o BB 13.79% 5
HST 2 8L 1 {51 G Py R S 4 451 5 A R, 2 8
Hpq Fel ik, o S B 26.92% , P2 R & L™
HEAN R o
2.2 THATAAIS bR A HA

NSI il HSI Fi £ 3% i #% NLF f LYSO ¥ (¢ =
1.21,P>0.05) LF % (1 =0.45,P >0.05) SPA #¢J&

- 293 -



o [ - G A TR AR A 3

26 %

(1=0.83,P >0.05) 1 SIgA ¥ (1 =0.05,P >0.05) 2
SHTeseEE (K )
2.3 NSIZH 1Al e &Rl 6 be i L

NSI 2H 28 T Finy 5 NLF o LYSO ¥R (¢ =
0.18,P>0.05) .LF ¥ Ji¥ (¢ =0.41,P >0.05) .SPA
W (¢=0.46,P >0.05) Fl SIgA ¥ (¢ =0.57,P >
0.05) KB TIg It E (K 2),
2.4 HSI 1A IS 25 R 545 i L

HSI 2152 T il J5 NLF b LYSO ¥ (¢ =

0.33,P>0.05) .LF #¢J& (+=0.51,P>0.05) ,SPA
HWeRE(6=0.49,P >0.05) 1 SIgA ¥ (1 =0.44 P >
0.05) Z gt L (K 3) .
2.5 TS LA R IR R A

T iJ5 NSI F1 HSI By 40 57 i & NLF # LYSO
WE(1=0.74,P>0.05) LF ¥ EF (t=0.62,P >
0.05) .SPA ¥ (1=0.84,P >0.05) fl SIgA ¥
FE(r=0.11,P>0.05) ZRHLHRIT%E X
(K4),

B c
N |
60 =
3o 50 2 —
= 40 — i
%30 & 6
Ly o
20 a3
L %o
NSI HSI NSI HSI NSI HSI
D E F
240
~510 ~ 6 ~06
E180 ES EO05
21— 2
™ 90 w3 0.3
® 60 ¥ 2 #0.2 =
Y 30 < g $0.1
[0} [9)] [9)]
0 0.0
NSI HSI NSI HSI NSI HSI

1 TFTiEg NSI At HSI B2l 2
Ji ;F . STgA ¥R Jis

LYSO0 3 & (ng/mL)

=Rd:l} BT BITE

2 NSUHAZAAHE TR 5 A4 I 45 b5 1 FL

B

24
—21
£18

=

o915

f=
12
B
6
3

BITE BT R

-
N oo

LYSO iR B (ug/mL)

LF %

o W o ©

BT

B3 HSUAZ G TR A A6 bR i HL

TR P T3 A A ARSI i AR B LA

A PRGN B 4y ; C.LYSO ¥R & ;D LF ¥R ; E. SPA ¥k

C D
_§ 0.6
£5 £05
>4 20.4
E 0.3
K2 #0.2 S
=1 S0.1
0 %00
=R d=1] berid =1 ’ BT R b=tid =]
A:LYSO ¥ ;B LF ¥ ; C:SPA ¥ B ; D SIgA VK
C D
6 _06
EI 5 -g‘o.s
o4 g0.4
3 0.3
®o #0.2
0 0.0 .

e

af
4
T

A:LYSO ¥ J¥ ;B LF ¥ i ; C: SPA %E;D;SIgA W

- 294 .



WA T vh P TE B B I G o R AR

>

_
N o

©

LYSO0 i & (ng/mL)

=
c

L3

B

w

i

HSI

o W O

NSI NSI

B4 TG NSLFN HSI W2H 32338 & U F5 A 1 Lh

AV

3 it

i
B AR S — R B AR YT T B AR
FLE AT LGB Ep R, R R AT
A LAY T L o R Rl A o B | B 5% 1) R E R A
R . BN IR AR O & R 8 —
RIT B EGYY F B Tz N TR IT S S
ARG fE RS R SR E R RE IR R, IF
FHVIAE R/ 42 By F0 B B S 3 28 o A ik
a7 . Hermelingmeier 25 5 i3 4 3¢
WRIETT IR Meta 20 AT4E H L S s vy T DASEREVE MR
7 AR N B R B BT Ok AT 2 R 25
FARFMASACIRSERE o, 1 H R R E AU, B2
AL B P R L P | B BRI HR AR

{HRWA 24 (W Berry) 45 Y, B4k sh sk nl
SIS S 7 TS ) W 2T B B B, IR B SR
LYSO [#55%, 1i0 H. 1T 68 2 e 1 e YR TE 5 i B 55 N
FEHL, ZIRTT R TR, A A UE P SRRk 4
WS E A S E A B X
FEMBES B, K 1 YA U SR B s vh AR & 4
IEH SRR S e B B A e . PRIL, FRATT PR A
T TIRRITY, B ER K S b2 B4
X TE 5 B b 1) 2 B B T RE = A AN RS2

B BRI R ORIE PR AR £, o
X ECHLEEAF T beds 22 | LA RE S it B 286 i O e IR 2
MBI 2 A LYSO LF SP Al SIgA , PR i 41 1t
FE 73X 4 B AR R PEAL S phge it S R I T g s
Wi S bR

LYSO J&/Nor FIHE T HEE, 220 Rk
ORISR 2 B T R I T L R R A R
MATHRE S . LF A7AE T AR, AE il it 5 4
2% ERBH I B 10 995 D 431 AH SR 2 (AN fis 2 4 ) AR 45
B . SPA T UL 51 £ % A IR0 E
RO 200 T 205 4 00 AR, AT 2 BIAE R /R

SIgA fFAE T Sl 73 Wy v, mT AR ATE S5y 308 48 B8 1

3
C D
6 _06
25 £05
24 goA
3 — 0.3
#o #0.2
0 “0.0

NSI HSI NSI HSI

A:LYSO ¥ ; B:LF ¥ ; C.SPA ;5 D:SIgA W&

B (1SR , 2 0 5 A T e 11 A B
Hil 3 2 & T[4 Spe bt e, SIgA J& i Nk S v
W, ENIILR SR SRR SR SR BRI RE . X4k
HE BB Z 2 B BN TE SO T R, TR
SRR B JAE DG o PN IS Sa s e 7 % I
LEM ST o E A R

ABIEFE T HURT NSI A HST P4 3238 1l
FAFRS 22 53 L B TC GE 72 18 50, i B2 213
NLF rfr LYSO \LF \SPA FI SIgA ik J& 22 53 LU IR TC
Geit o S0 U IR I 25 A I 5 Ao i g A B 11
MR/, NSI L2403 + HUATJ5 NLF 1 LYSO,
LF SPA FI SIgA ¥ J& 72 5 LB TG Ge T2 1 3L, R W)
A R AN S R IR B e T BN 2l S B )
FRBEINREZ o AR PR K 5 AR 2 & TR,
Xt S R IREE R/ AL PR b TR s B iR
S Jl B SE P B bR 2 BOE B (I 3% ),
1 ELBFSEUESE , HST 15 B35 (8 I PRAEAR 7 10 G T
NS PR TR AT S o 98 A 7K X S 2 47928 o i
SRR T FSE , 45 R B, HST 40 323038 T HiH S
NLF w3 4 el $8 ARk B 22 5 B 0 ge it 7 3,
X0 T 18 R R gt th o G R MBS 4 ] A S B
TN BE B A AR, i FATT SO T BUE
NSL 1 HSI PY2H 24 # NLF w4 Rl 45 bk 2
ZESEIAT T RS, RIS X (P >0.05) , 3%
ANEERRN] X S R G2 S5 B R e 5 TR, P el
IR IO 22 57, A8 5 T R MVA 7 5 i B
SERAENEIIA o 1T AR B XoF G2 14 R e 4% NSI
af, HSI,

AT ) S J wh e T TE R 0 e R 1 B
BB BeA AN . AWTIEA — & 1R RIE, tean
AN, WA R ol BUE 7750, hik
AR BRI B PR R BT O, BARTAT]
BIF5E % B NS R HIST A 55 Jf 2 JiE 14 0 ) S A8 ) 2
Wi, AELX T HIST 75 2038 282 i PRATIR 7 18T 40 T NSI
AL G T A T — 28 RO BIE ST, A PRASTZDRE 75 5 22
ARSI T RUT

- 295 -



o [ - G A TR AR A 3

5526 %

S35 3Lk -

[1] Brozek JL, Bousquet J, Baena-Cagnani CE, et al. Allergic rhini-
tis and its impact on asthma ( ARIA) guidelines: 2010 revision
[J]. J Allergy Clin Immunol, 2010, 126(3) : 466 —476.

[2] Fokkens WJ, Lund VJ, Mullol J, et al. European position paper
on rhinosinusitis and nasal polyps 2012[ J]. Rhinol Suppl, 2012,
23.1 -298.

[3] Khianey R, Oppenheimer J. Is nasal saline irrigation all it is
cracked up to be[ J]. Ann Allergy Asthma Immunol, 2012, 109
(1):20-28.

(4] AR, F=3CHE, BXER. IR EE A B K G s g X A o
BRBNAITERILT]. AR E S Sk iR ek, 2014, 49
(2): 109 —114.

[5] Griinberg K, Timmers MC, Smits HH, et al. Effect of experimental
rhinovirus 16 colds on airway hyperresponsiveness to histamine and
interleukin-8 in nasal lavage in asthmatic subjects in vivo[ J].
Clin Exp Allergy, 1997, 27(1) : 36 —45.

[6] Tomooka LT, Murphy C, Davidson TM. Clinical study and litera-
ture review of nasal irrigation[ J]. Laryngoscope, 2000, 110(7) .
1189 —1193.

[7] Rabago D, Zgierska A. Saline nasal irrigation for upper respiratory
conditions[ J |. Am Fam Physician, 2009, 80 (10). 1117 -
1119.

[8] Hermelingmeier KE, Weber RK, Hellmich M, et al. Nasal irriga-
tion as an adjunctive treatment in allergic rhinitis: a systematic re-
view and meta-analysis[ J]. Am J Rhinol Allergy, 2012, 26(5) .
ell9 - 125.

[9] Shoseyov D, Bibi H, Shai P, et al. Treatment with hypertonic sa-
line versus normal saline nasal wash of pediatric chronic sinusitis
[J]. J Allergy Clin Immunol, 1998, 101(5) :602 —605.

[10] Brown CL, Graham SM. Nasal irrigations; good or bad[ J]. Curr
Opin Otolaryngol Head Neck Surg, 2004, 12(1): 9 -13.

[11] Berry YJ. Negative side of nasal saline sprays: they can be harmful
[J]. Arch Otolaryngol Head Neck Surg, 2003, 129(12) ; 1352.

[12] Berry YJ. Saline sprays[J]. Ear Nose Throat J, 1995, 74(7):

493.

[13] Stevens WW, Lee RJ, Schleimer RP, et al. Chronic rhinosinusitis
pathogenesis[ J]. J Allergy Clin Immunol, 2015, 136 (6) ;1442
- 1453.

[14] Klockars M, Reitamo S. Tissue distribution of lysozyme in man
[J]. J Histochem Cytochem, 1975, 23(12); 932 -940.

[15] Nash JA, Ballard TN, Weaver TE, et al. The peptidoglycan-de-
grading property of lysozyme is not required for bactericidal activity
in vivo[ J]. J Immunol, 2006, 177(1) : 519 -526.

[16] Prokhorenko IR, Zubova SV, Ivanov AY, et al. Interaction of
Gram-negative bacteria with cationic proteins: Dependence on the
surface characteristics of the bacterial cell[ J]. Int J Gen Med,
2009, 2. 33 -38.

[17] Woods CM, Hooper DN, Ooi EH, et al. Human lysozyme has fun-
gicidal activity against nasal fungi[J]. Am J Rhinol Allergy,
2011, 25(4): 236 -240.

[18] Legrand D. Lactoferrin, a key molecule in immune and inflamma-
tory processes| J|. Biochem Cell Biol, 2012, 90(3) ;252 - 268.

[19] Psaltis AJ, Wormald PJ, Ha KR, et al. Reduced levels of lacto-

[

ferrin in biofilm-associated chronic rhinosinusitis [ J]. Laryngo-
scope, 2008, 118(5) : 895 -901.

[20] Van Zele T, Gevaert P, Holtappels G, et al. Local immunoglobu-
lin production in nasal polyposis is modulated by superantigens
[J]. Clin Exp Allergy, 2007, 37(12) : 1840 —1847.

[21] Kanjanawasee D, Seresirikachorn K, Chitsuthipakorn W, et al.
Hypertonic saline versus isotonic saline nasal irrigation: systematic
review and meta-analysis [ J ]. Am J Rhinol Allergy, 2018, 32
(4):269 -279.

(Wi B 472019 -08 - 15)

AS|I AR R W6 R, S R SR ph R I
SRS e B 2 [ ] ] S R I SR} 2 35,2020, 26
(3):292 -296. DOI;10. 11798/j. issn. 1007-1520. 202003013

Cite this article as: DAI Fei, CHEN Zheng, TANG Xinyue, et al.
Effect of long-term nasal irrigation on the immune barrier of normal na-
sal mucosa[ J]. Chin J Otorhinolaryngol Skull Base Surg, 2020,26
(3):292 -296. DOI; 10. 11798/j. issn. 1007-1520. 202003013

- 296 -





