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Study on the Relationship between the Expression of
Hypoxia-inducible Factor and 5-lipoxygenase in Chronic Nasal Diseases
and the Severity of the Disease™
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ABSTRACT Objective: To explore the changes in the expression of hypoxia-inducible factor (HIF-1a) and 5-lipoxygenase (5-LOX)
in chronic nasal diseases and their relationship with the severity of the disease. Methods: From July 2019 to November 2020, 75 patients
with chronic rhinopathy admitted to our hospital were selected as the research subjects; among them, 25 were nasal polyps, 25 were
allergic rhinitis, and 25 were sinusitis; 30 cases of transnasal septum were selected during the same period. The inferior turbinate mucosal
tissue of patients undergoing inferior turbinoplasty with curvature correction was set as the control group. Compare the levels of
hypoxia-inducible factor and 5-lipoxygenase protein and mRNA in the four groups of patients; and analyze the correlation between
HIF-1a and 5-LOX in different nasal diseases. Results: The expression levels of HIF-1a and 5-LOX in the nasal polyp group, allergic
rhinitis group, and sinusitis group were higher than those in the control group (P<0.05); HIF-1a in the nasal polyp group, allergic rhinitis
group, and sinusitis group The expression level of 5-LOX was not statistically significant (P>0.05). The expression levels of HIF-1a and
5-LOX mRNA in the nasal polyp group, allergic rhinitis group, and sinusitis group were higher than those in the control group (P<0.05);
HIF- in the nasal polyp group, allergic rhinitis group, and sinusitis group The expression levels of la and 5-LOX mRNA were not
statistically significant (P>0.05). Parman correlation analysis showed that HIF-1a protein expression was positively correlated with
5-LOX protein expression in different nasal diseases (P<0.05). Conclusion: In chronic nasal diseases (nasal polyps, allergic rhinitis,
sinusitis), the expression levels of HIF-1a and 5-LOX are significantly increased, and they may promote and influence each other in the
development of chronic diseases.

Key words: Chronic Rhinopathy; Hypoxia Inducible Factor; 5-Lipoxygenase

Chinese Library Classification(CLC): R765.21 Document code: A

Article ID: 1673-6273(2021)17-3285-04

WE ARRLYE GRS MR RS2 58 | 5 B A B I RAE AN , R
=1

* AT H - 2020 AR ILAE TAEZS T AR RHE L4 10T H (20200228)
YEZ I : £35(1987-) W ik, FIG B, A58 )7 18] : BF}2% , E-mail : zhangyil 7@aliyun.com, HLii : 15931050120
o GEIER SR (1973-), 53 A1, B FEARBEIT, BF5E 05 ) - SRl E-mail : 262244905@qq.com
(ISR F11:2021-01-30 3232 F 1. 2021-02-26)



- 3286 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.17 SEP.2021

95 SRR, DA I AR v DL g S, L v B R s AL v T
B E 1S, DFFT AR, 18 Pk B 1 & A PT E 5 AR 25 R g o 2 s
R S RE A G0, BRI R Hiay 8 P S i AR
L R S REE A S mZ R, FREITT S
B AHIG R R B SRR E L RGBT R, HIRIT AR K
£, A I8 S 1 & A % Jreid 5 HAth I R M, 2 46015
5 A ¥ (hypoxia-inducible factor, HIF-1o ) Sy —Ffr 4 Sy H WL i) 5%
SRR T ERESM T, T Z A TR s Ak, Bf
W TR FRER, A KET -8 B, 5- J5 AR
(5-lipoxygenase, 5-LOX ) fig i Ak A0 A= DU R , Az i 1 =0 2%
Y, H 5-LOX MTEPE Al 2 e b K A+ -8 IR, BRI TG
HIF-10,5-LOX 518 1 80 3¢ R 5T I, AW 50E 3 434
Xof LU AR P S5 48 SORB RS 02 P B 5 A R IR L 5 B A R E
N SRR Z1h HIF-1a J2 5-LOX B35, it HIF-1a
Ko 5-LOX #Efg M B & mpLil i e . BRHGEI T .

I #R 5 Fi%

L1 IR

ARUMIESEE S TP E B2 57 i Rt (4105 :201831).
ABRHE: (1) piy [ —07 AL BRI 5 (2) 4FH 4 18-60 2 ;
)R EALAWFE HEERFRAE : (DA 2 Widal ZE51E  2F 6
ANBNEEEAEEE s (2) 3 IO MER PRI B 25 7™ s o
PRI 5 (3)BRTES 0 TAAYT 5 (43 1 H T 2 1 s
R H ZARRSPON S . RIS EARME, ZEHRIREE 2019 45 7 A
-2020 4F 11 ARG Y 75 0 S S8 A D I TE X 42 5
Forp b RO 25 1], AR AR NG AR 25 3], B SRR 25 )5 A3
Ve 30 {91 2850 v i 67 16 S FH SO A S8 B S5 R 286
LA IR . LR — S B0 LB TEge T2 78 L (P>0.
05), ATAZEATRS LU o B 702l e B Ik 1.

®1 BESAR—MKER

Table 1 Group of patients and general conditions

Control group ~ Nasal polyp group  Allergic rhinitis Sinusitis group
Groups U/F P
(n=30) (n=25) group (n=25) (n=25)
Male/female (n) 16/14 14/11 13/12 13/12 0.8617 0.2375
Average age (years) 30.54% 6.27 31.07+ 5.94 31.56x 4.86 30.94+ 5.76 0.9142 0.2143
Body mass index(kg/m?) 23.10% 3.14 2423+ 3.56 24.72+ 3.43 24.08+ 3.19 0.9835 0.1967
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Table 2 Comparison of HIF-1¢ and 5-LOX expression in the four groups of patients[xt s, %]

Groups HIF-1a 5-LOX
Control group (n=30) 6.97+ 1.35 8.30% 1.48
Nasal polyp group (n=25) 55.38+ 10.69'? 40.32+ 7.60'2

Allergic rhinitis group (n=25)

49.31% 13.64'2

37.41% 10.59'2

Sinusitis group (n=25) 58.73+ 9.25'2 43.68+ 10.82'2
F 9.3054 9.8305
P <0.0001 <0.0001

Note: 'P<0.05, compared with the control group; *P>0.05, compared with the nasal polyp group, allergic rhinitis group, and sinusitis group.

% 3 MALH HIF-1a.5-LOX mRNA FRiAER LB [x+ ]
Table 3 Comparison of HIF-1a and 5-LOX mRNA expression in the four groups of patients[xt s]

Groups HIF-1a 5-LOX
Control group (n=30) 0.38+ 0.11 0.39+ 0.10
Nasal polyp group (n=25) 1.57¢ 0.16" 1.24+ 0.19'*
Allergic rhinitis group (n=25) 1.47+ 0.23'2 1.15¢ 0.22'2
Sinusitis group (n=25) 1.56% 0.25' 1.55+ 0.23'2

F 8.9435 8.5307

P <0.0001 <0.0001

Note: 'P<0.05, compared with the control group; *P>0.05, compared with the nasal polyp group, allergic rhinitis group, and sinusitis group.

2.3 AEBEERFF HIF-1o 5 5-LOX HHX ST
Wk Parman G/, FEAS R SEER T, HIF-1a
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% 4 REBIERS HIF-1o 5 5-LOX HE M
Table 4 Correlation analysis between HIF-1a and 5-LOX in different nasal diseases

Disease P
Nasal polyps 0.301 0.019
Allergic rhinitis 0.368 0.014
Sinusitis 0.429 0.010
Normal nasal mucosa 0.327 0.016

3 3t

SR e MRS S | BB P R R L 2
T2, oS S BN M S RV . A IV B 5 —
Tl R R S N B | BV S P L R 2 st f
J& , TSR AL 1B A S0 B , 17 ALK 22 Fh S0 15 o 240
LR AN A TR 2 5 19— R 1B R R R E S
DRI 24 5, 0 e ) A R 4 B O R R A  BILK G
A B P RN B LSRN e S R, e
I PRARF A Ay SRS B0 2K i , 6 3 v T P 2 5 2 K 1 1B,
AT R 2 S R R 2H U BE A | 1 AR, 1 B
(1) K DL 224 0 A 5 4 W, 0 T 243 DRI 7 S PR e

BT822 5 TARYE SR R L O T3, (43 SR
38, T B R , BRI VC ORI 52 , 32 0, S AT
FAR B R, 0 U B (E AT S 3 A 15 5

DIIESEN 2, BRAERTTE N, IR S A8 1o DR R A48 P S )
A SR R PR A B AV R AR R S e A A=)
RO T AR R R A PR B S AL (R R T i U
BORERE . HATZ B2 B IO AR B ) Z RN Z 2R HLE]
ZEEAE TR B — PO RS PR S M RAE , AN ] R A 0 J5t
FTREAN ], BT A, LS B P G R I L R AR D X R, T R
TEA RN L B AN R R R b S A B I B, A2 A
FORIIR e 237 ARG I — ZR B 2 S S AE 7, 9 Hoix 4
DR B S At — A0 JR BT W0 A S B IO 25 AN A S R, LR
AP RGN —RE BBV A AR T BT 1L, (U SR A B
P e ) S, AR S BT 5 S B s B S P R R, AT R
MBI AR N, T rh Bl R SRR ST, 25 118
PELRIE X — R BLE 29 iz 5% . Kim SR A B,
S SN PR A DX SR SRS e A i DX s — B T
RIS A g H A B U P A AR R R B E 4, H



- 3288 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.17 SEP.2021

25 I AR AR S A PN L AAE RS R AR Al
B SR AR FE Ui O, AR A, S BUR AR B A — 25
INEE, R S SRR LT B BERRERT | Sl TR 5 K A ks R
FRIAE SN B A PR 1 2k AK-F Tk o WFSE & B, 2 SRl 4
S SA , HLA AT 8 3o 3 HIF-1oc 638K, P45 LR i o
ESUN LRl et iRt N IR = 5 N RS AR |
NETEBE R T R RE , LUE R B ECIRAS s 5 4, T 5|
LU, AR5 AR SN, e E TNF-o IL-B 28 R A T
TR, TR, Jay B S A ] e b T v LU b — 20, B =)
BREEFERE , I A RAE TR EDE OGN . ARl S PR
P 2R A2 A DU SR R e A P HIF- 1o A1, &
B HIF-1o 76 8. B A 21 h K& 3KiA. HIF-1a JEBHLH-PAS &
ARG AZ—, 25 T ZRAEEsh. 7R &0 T
HHECNEE BN EIEE B A T 2z R - E A EHA
M FEAE . HIF-1a 5 HIF-B JE i —RIKSS & T I A
e IR S IE RN TR S, W T IR R 6E .
HIFlo WA T 5 B IR, WF5E & B HIF Lo 5 500 A 5
LA PN B AR A TR 77 S R TR ZHL 2 e i A B 8 o T 0 BR 2L 1Y
R B ZE T — 38 RGP, SR, HIF- 1o 15 HIF-20 QIAT52
W S S5, A 1 B e i A B o LA BT RIS PR
TIEPESRE AL HIF-1o BRIRNTOL, SRTT L B A0 e 4
HEE T B R AR LA R HIF-1o B9 235 W5 BLH0 LT T Wb
ReB2 R FRA TS HIF-1o 7E08ME S AR, Ak ok 48
AR ESALEN P S B A T B

5-LOX Ay £E A= U A QI ) S B Rl , RE RIS M T Tl B O 4B 2R
VIR A L =, BE MR AR A o BRAEXS 5-LOX Y3
BRI T b AN S-LOX #3854 BEROIT - i
AERTFE R I, 5-LOX (AT B HAE SAE TR AL W R 132 22 7ol
PRI , B 2 e RV AN SR A 5305 s 5341, 5-LOX Al g
H e TR BB SR R I 2 AR AB R IRT , FEAR PO R
FEAEP AT R, RIS Dy —Fh 2SR 5
T 2 SHURRAE N, 5-LOX (G M ] 2 F A A= (K A7 - 74
i, UL, LOX AT BERCAR PERAE MR IR T T 08T 2™

AT AR, S B2 RS SV S A 2 S B2 A 2 A
# HIF-1o,5-LOX A /K -1 T-xF B2 5 S B PR AL AR 25 S
Pef R R HIF-1a,5-LOX Fk/KF TS T
R BRI VSOV R R A SRS R B HIF-1a,
5-LOX mRNA L3k /K- X0 BR2H 5 G BV AH AR 2 R 1 5
R 55 R B HIF-1a,5-LOX mRNA £ KKV R TESE
12778 3C; Parman AHSCIMHT, TEANIA] S0P, HIF-1a
ik 5-LOX HFRIB R IEASC . 45 R U 18t S s £
PEAT S 28, RIS G I S SR R A TR SRR, W] DL — e
DUWMRAEIR T, BERSIE Ik HIF-1a F635; R AAE, Al filig
5-LOX KK E-TFi5, 734k  HIF-1a F kK P35, n] BE—E
FRHLIRTT 5-LOX FRikAKF , BAALHI T P UESE P,

25 LRI et S (S BA VS ROV PR A SR )
1 HIF-1a,5-LOX RIK/K- 835 Ty , HAEAS M5 A Jig vl
REARE ek EARSE .

5 # 3L #k(References )

[1] Mrginean C O, Meli L E, Mocan S, et al. An uncommon case of her-

petic esophagitis in a small child with allergic rhinitis: A case report
and literature review (CARE compliant)[J]. Medicine, 2019, 98(20):
el15601

[2] Eliason M J, Capra G, Labanc A, et al. A Pilot Study Assessing the In-
cidence of Chronic Sinusitis Following Le Fort I Osteotomy in Max-
illofacial Surgery [J]. Journal of Craniofacial Surgery, 2019, 30(6):
1845-1849

[3] Andréa A. Braga, Valera F C P, Faria F M, et al. An Experimental
Model of Eosinophilic Chronic Rhinosinusitis Induced by Bacterial
Toxins in Rabbits [J]. American Journal of Rhinology & Allergy,
2019, 33(6): 737-750

[4] AU, Bt Mok 5 KR A A SORALEI AT Rt [J]. R E 2
T4, 2020, 36(10): 75-78

[5] Zhijian, Wang, Xianting, et al. Overexpression of hypoxia-inducible
factor 1o is associated with neutrophilic inflammation in chronic rhi-
nosinusitis with nasal polyps [J]. Auris, nasus, larynx, 2019, 47(3):
401-409

[6] Dumusc S D, Ontsouka E C, Schnyder M , et al. Cyclooxygenase-2
and 5-Lipoxygenase in Dogs with Chronic Enteropathies [J]. Journal
of Veterinary Internal Medicine, 2015, 28(6): 1684-1691

(7] %, T g, T, . TR R K IR BT A8 57 2 R[],
W R B 25 ik b, T 22 &, 2020, 7(30): 188-189

8] AL FH, AL, TaAK,F. a@i % -19amie) % 27 £
Nt - B FE SRR TR AT R (], B FR SR R K 3 sh
#2 &, 2020, 44(6): 359-363

(9] ZR3E 2, MR, 3 & A ARALE BIE 77 ATt R[] L B HR(E 3
#&), 2018, 45(02): 256-261

[10] Comer D M, Elborn J, Ennis M. Inflammatory and cytotoxic effects
of acrolein, nicotine, acetylaldehyde and cigarette smoke extract on
human nasal epithelial cells [J]. Bmc Pulmonary Medicine, 2014, 14
(1) 1-11

[11] Chen C, Loo G. Inhibition of lecithin: cholesterol acyltransferase ac-
tivity in human blood plasma by cigarette smoke extract and reactive
aldehydes[J]. Journal of Biochemical & Molecular Toxicology, 2010,
10(3): 121-128

[12] Waltl E E, Regina S, Julia E D, et al. Betamethasone prevents human
rhinovirus- and cigarette smoke- induced loss of respiratory epithelial
barrier function[J]. Scientific Reports, 2018, 8(1): 9688

[13] Bachert C, Mannent L, Naclerio R M, et al. Effect of Subcutaneous
Dupilumab on Nasal Polyp Burden in Patients With Chronic Sinusitis
and Nasal Polyposis: A Randomized Clinical Trial.[J]. Jama, 2016,
315(5): 469

[14] Toros S Z, Seyla Bliikbas, NaibogLu B, et al. Comparative outcomes
of endoscopic sinus surgery in patients with chronic sinusitis and
nasal polyps [J]. Archiv fiir Klinische und Experimentelle Ohren-
Nasen- und Kehlkoptheilkunde, 2007, 264(9): 1003-1008

[15] Naclerio R M, Hamilos D L , Ferguson B J , et al. Dupilumab Im-
proves Sense of Smell and Reduces Anosmia Among Patients with
Nasal Polyposis and Chronic Sinusitis: Results from a Phase 2a Trial
[J]. Journal of Allergy & Clinical Immunology, 2017, 139(2): AB90

[16] White A A, Doherty T A. Role of group 2 innate lymphocytes in as-
pirin-exacerbated respiratory disease pathogenesis[J]. American jour-

nal of rhinology & allergy, 2018, 32(1): 7-11 (&% 3340 T7)



- 3340 -

DREYESSHE  biomed.cnjournals.com Progress in Modern Biomedicine Vol21 NO.17 SEP.2021

RICF A R A& P a8 57 2 (1) P B L E s A&,
2009, 23(6): 657-659

[19] &%, Wi, 4, F. F AL A G EILARRET XK@
ARty R Al @ ey o7 2 [J] P A E R R R A, 2020, 30
(10): 1536-1540

[20] Ni Z, Sun J, Qi S. Therapeutic Effect of Topical Negative Pressure
Therapy/Vacuum-Associated Closure Therapy on Cephalic Facial
Skin Abscess[J]. Surg Infect (Larchmt), 2020, 21(8): 722-725

211 REX, KA, HHL, F. % oD Mo R IA G R FLAR AR
R BERESR @O AFL [J]. FaEAHE S, 2021, 19(2):
205-208, 301

[22] EMhif, FhA M, KR, &, AR 5 AR AR A7) b R IES
BT E A B E AT LR [J] R AW E F3E, 2019, 19

(10): 1941-1944
23] SR £, FH A AEFA I ARRBES ARES XA BT
JEF WM T JR AR B A B A R TR0 % oa )] W R s
Ze &, 2021,29(2): 188-190
1 LAY, M, 00, 5T Shk SR R IR A R AL
ARAGF B BN G A S B —1) [J]. P A BB shAH A &, 2021,
37(2): 213-215
[25] ExkE, Kt
IF R e A A 8 6 57 BB ST E A e KB T AR A

N * - ‘—}‘ n Eij']ﬂ 6] //vb;}i*ﬁk/\ﬂ%%#ﬁ]i
AR

vy [J]. AR A B 53t &, 2020, 20(20): 3875-3878, 3887

[26] Lei Y, Liu L, Du SH, et al. The use of a skin-stretching device com-
bined with vacuum sealing drainage for closure of a large skin defect:
a case report[J]. J Med Case Rep, 2018, 12(1): 264

[27] 2k, 2B, FRR. REHA AR RESEREKRATEITR
SR Im AZOR[T]. #3% B F B4 4R, 2020, 45(2): 223-226
TARME, 2IO, TF . GURFE AR A E TR E A
@J &89 16 RATRL[T]. F B £ %5 B 5, 2020, 29(6): 74-76

[29] F&E, 2w, HE2E, F. B4 T LR EFE & o iF PCT,
hs-CRP Fo IL-6 & ik K -F &l R & L [J]. B B $ 505 K, 2016,
13(23): 3320-3322

[30] Yuan XG, Zhang X, Fu YX, et al. Sequential therapy with "vacuum

B A

sealing drainage-artificial dermis implantation-thin partial thickness
skin grafting" for deep and infected wound surfaces in children[J]. Or-
thop Traumatol Surg Res, 2016, 102(3): 369-373

[31] 3R B, AT 35, K, 5. SRS M TR ARRA R LA
BT WG A @ RR [J] 5B E S, 2020, 42(13):
1740-1742

[32] AR, § R, BR3btk. 315 A R 5] A TE A Masquelet 3 K& 57
A 45 P R R AR K 6 e R U7 RFF A [T]. M A IE #2020, 26(7):
1205-1209

(#3288 T )

[17] Kim J Y, Kim D K, Yu M S, et al. Role of epigenetics in the patho-
genesis of chronic rhinosinusitis with nasal polyps [J]. Molecular
Medicine Reports, 2018, 17(1): 1219-1227

[18] Wares M A, Tobita N, Kawauchi S, et al. Noninvasive evaluation of
hemodynamics and light scattering property during two-stage mouse
cutaneous carcinogenesis based on multispectral diffuse reflectance
images at isosbestic wavelengths of hemoglobin [J]. Journal of
Biomedical Optics, 2019, 24(3): 031020.1-031020.11

[19] Choe G S, Bae M G, Jeong J W, et al. Hypoxia-induced Angiogenesis
during Carcinogenesis[J]. Journal of Biochemistry & Molecular Biol-
ogy, 2003, 36(1): 120-127

[20] Amaker, K. ASHA5RE A 40 8 HIF-1o = VEGF #9 & ik & & 3L
[I]. W6 AR 5eR g Sk R 924 &, 2008, 22(8): 341-345

[21] Shin HW, Cho K, Kim D W, et al. Hypoxia-inducible Factor 1 Medi-
ates Nasal Polypogenesis by Inducing Epithelial-to-Mesenchymal
Transition [J]. American Journal of Respiratory & Critical Care
Medicine, 2012, 185(9): 944

[22] Shin H W, Lee M, Kim D W. SIRT1 Attenuates Nasal Polypogenesis
By Suppressing Epithelial-to-Mesenchymal Transition [J]. Journal of
Allergy & Clinical Immunology, 2016, 137(2): AB198-AB198

[23] Zhang Y, Liu Y, Zou J, et al. Tetrahydrocurcumin induces mesenchy-

mal-epithelial transition and suppresses angiogenesis by targeting

HIF-1a and autophagy in human osteosarcoma [J]. Oncotarget, 2017,
8(53): 91134-91149

[24] Bae J S, Ryu G, Kim J H, et al. Effects of Wnt signaling on epithelial
to mesenchymal transition in chronic rhinosinusitis with nasal polyp
[J]. Thorax, 2020, 75(11): 982-993

[25] Shweta Sinha, Mukesh Doble, S.L. Manju. 5-Lipoxygenase as a drug
target: A review on trends in inhibitors structural design, SAR and
mechanism based approach [J]. Bioorganic & Medicinal Chemistry,
2019, 27(17): 3745-3759

[26] Sinha S, Manju S L, Doble M. Chalcone-Thiazole Hybrids: Rational

=

Design, Synthesis and Lead Identification against 5-Lipoxygenase[J].
ACS Medicinal Chemistry Letters, 2019, 10(10): 1415-1422
[27

—

Nunns G R, Stringham J R, Gamboni F, et al. Trauma and hemor-
rhagic shock activate molecular association of 5-lipoxygenase and
S-lipoxygenase-Activating protein in lung tissue [J]. Journal of Surgi-
cal Research, 2018, 229(9): 262-270

FIA, ANFE, REA F RAFFAT lo 5HEG S £1RE
SR ERAn PR L L (] B F Rk A A,
2016, 23(11): 632-636

TR, 3, AR AL g o BB R A 5 b B A KR MR IR K R BT
B[] W R LJ IR IR 2 2 &, 2017, 33(06): 666-668

[30] &3k, thariz, M4, 5. 5-LOX f» 12/15-LOX £ £ & P 69 5
ReAt st & [J]. P B % 5 4 &, 2017, 33(10): 1600-1604

[28

[t

[29

—



