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University, Guangzhou 510620, Guangdong, China

Abstract. Objective In order to provide directions for screening molecular markers that can help identify nasal polyps and sinon-
asal inverted papilloma( SNIP) , and to provide a theoretical basis for exploring the application of mTOR pathway inhibitors in the
treatment of SNIP. Methods The differences in the expression of phosphorylated mammalian target of rapamycin ( p-mTOR) and
phosphorylated ribosomal protein S6 kinase (p-S6K) in SNIP compared with that of the middle turbinate mucosa were analyzed ex-
perimentally , which provided an experimental basis for verifying that the mTOR pathway mediates the pathogenesis of SNIP. Immu-
nohistochemical staining was used to detect the expression of p-mTOR and p-S6K in the experimental group and the control group,
and the differences in expression were analyzed using SPSS23.0 progressive statistics, and the results were verified by Western blot-
ting( WB) experiments using fresh SNIP specimens and paraneoplastic specimens. Results The positive expression rates of p-mTOR
and p-S6K in paraffin-embedded tissue specimens of 64 cases of SNIP were 85.94% and 81.25%, respectively, and those of
p-mTOR and p-S6K in the mucosa of 32 cases of middle turbinate in the control group were 34.38% and 40.63% , respectively, and
the differences were statistically significant after the statistical analysis process (y*=26.400, P<0.01; y*=16.103, P<0.01); WB
experiments also confirmed that there were significant differences in the expression of p-mTOR and p-S6K between the SNIP experi-
mental group and the paraneoplastic control group. Conclusion p-mTOR and p-S6K play an important role in the pathogenesis of
SNIP, and the over-activation of mTOR pathway is an important mechanism to promote the pathogenesis of SNIP.
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Table 1 Basic information and scores of patients in SNIP group
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Table 2 Basic information and scores of patients in the control group
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p-S6K . 1:5 000 #ii B V¢ £ ) Anti-beta Actin 4 C %
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FERRE T3 WA b ¥ Ak 27 52 % & 6 IR 34159
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HEx200
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1.2.2.2  FIWbRIE RS AT

Ph Image J 2023 43 7l O £ & FE AS 57l T
p-mTOR ,p-S6K } B-actin (45K BE{H , i 52 N 28 1
B-actin JKFEAE IH —fb A PR 5 14 2 (1 3R 38 B0 ok 3
FNAH I B T R I
1.3 SGitFEaE

K SPSS 23.0 ¥, p-mTOR ,p-S6K 7& A7 4
PR Bkt B H 1 22 3515 00 S8 T B0 k), LA E5 D
HRERN, 2 A SR KKy K58
Wi<5 W), i H] Fisher K58 HER 1 B4t P 1A
p-mTOR ,p-S6K A& BLIT5 28 MU 4y H A BUL 5 &
TEEYORL, LA i 80327, p-mTOR | p-S6K Rk [
AHSEVE R ] Spearman £ 56 5 87 £ 45 A< HH p-mTOR |
p-S6K Fikijg T /WL, Mt NS EHIH 1k
AP  IE PRI A IR0, xes FR,2 4
) FEABCR ST AEAS ¢ #5509 LA Graphpad Prism 10.1.
2 B E RV E R R o RS K HEZE I 0= 0.05,

2 &4 B

2.1 p-mTOR 7£ SNIP L AK HERFEAH

K&

SNIP 41 H#%47 b p-mTOR #% e (o FLRF .
ERm TR SRR (WE ), &5
1,64 {9l SNIP 4 p-mTOR PHM: %A F N 85.94%
(55/64) ,32 il B H Xf BB 4] p-mTOR BH: 3 ik K
9 34.38% (11/32), LA 22 5 H A G it 24 X
(x*=26.400,P<0.05, L5 3) ,

Figure 1 Example of p-mTOR expression in SNIP experimental and control group



IR RS SRR 24 2025 4 3 H 465 39 4 45 2 1)

- 30 - Journal of Otolaryngology and Ophthalmology of Shandong University, Vol.39, No.2, 2025

73 p-mTOR #£ SNIP SZH0 2 J uf BR A e ab 1 0
Table 3 Expression of p-mTOR in SNIP experimental group and control group

p-mTOR Kk

- . .
/H 5 % BIbE BitE X P
SNIP 4 64 55 9
S MR H 32 11 1 26.400 <0.001
2.2 p-S6K 7E SNIP L HAKR P EFRFEHFH 11,64 i SNIP 41 p-mTOR FHM: F ik KNy 85.94%
ik (55/64) ,32 1R 1 7 5 XS AL 4 p-mTOR B TE

SNIP 2 18447 |- B2 p-S6K 40 Jifd Jif e (0, 7% )i
R TR R S BN R A AL Y o R
IR XTI P BRI LR (LR 2) . 458

HEx*200

st |

TR

FIRFN 34.38% (11/32) , PILH 0] 22 5 HA Ge it
B (¥*=16.103,P<0.05, W& 4) ,

2 p-S6K f£ SNIP SEHi2H 15 %) B4 b ]

Figure 2 Example of p-S6K expression in SNIP experimental group and control group

%4 p-SOK 7 SNIP SLH0 A1 KXt ARAT AR IA T Bl
Table 4 Expression of p-S6K in SNIP experimental and control group

p-S6K FikH M

ikl Bil% ? P
: Vi B Bt X
SNIP 4 64 52 12
16.103 <0.001
X R 2 32 13 19

2.3 p-mTOR,p-S6K Fix5 SNIP BT X R

TE SNIP S250 20 v #0048 5 A B A bR A FAT
S, Hop REARFR A p-mTOR | p-S6K FHE: %
KN 85.96% (49/57) 78.95% (45/57) , BEAZhrA

1 p-mTOR , p-S6K PH 1 3Rk %H 85.71% (6/7) .
100% (7/7) , 4[] 22 7 M AN A Gt # B L (P =
1.00>0.05,P=0.331>0.05, WL 5) .

5 SNIP HUEAR 53R EAS L] p-mTOR ,p-S6K Fik i il
Table 5 p-mTOR and p-S6K expression in malignant and non-malignant group in SNIP

p-mTOR Fik Tl p-S6K FIA L

25 ¥ P P
1) PR BH 1 A BH 14 B
ARWARN 57 49 8 45 12

>0.999 0.331

AR 7 6 1 7 0
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2.4 SNIP &1 p-mTOR ., p-S6K FKixHItEx M

4% SNIP 4 p-mTOR ,p-S6K B 5 19 3F- 4343
AL, p-mTOR ,p-S6K H {5351l ok 8.6, Bt A
FEE R34, B LA 0T K R 2ok O R BUR 56
R,=0.307,P=0.014<0.05, A t, p-mTOR, p-S6K
FIRFEASLL SNIP 4 H 777 55 IEAH M
2.5 R ERFXINIIE p-mTOR, p-S6K AJ&R

KIER

FRAE G0 8 £ BN 5256, L Tmage T &K 446
B FEAR ST K BEAE I LAY 2 88 1 9 R (A0 —
fLALF 5, SNIP 7 fif 1 4 1 p-mTOR | p-S6K ik
9 1.10+0.04 ,1.06+0.05 , 98 55 X} B 2 ' p-mTOR |
p-S6K#E kN 0.30+0.04,0.37£0.05, Hy LAl L
SNIP 2H 2140988 55 40 40 vh p-mTOR ,p-S6K F3k i 3%
Tt . BGiTF# 41 18] p-mTOR | p-S6K ik
ERBAGIERE L (P<0.05, WK 3) .

SNIP Control

kDa
p-mTOR| Qi) GNP GNP o= — — 289

pS6K| qup GEp G == — e |70
B-actin| oy oo o oo e e |42

=) =)
2 £ 5.
Z 151 215
= 5
< <
g X =
5] %8 10
wne LOF =5 1or
e oS
28 28
<2 - £% 05
cl . H
g -
= £ )
£ =
5 SNIP Control 2 SNIP Control
[=" [=¥

€3 p-mTOR p-S6K 7E SNIP i vk iR AR As K 96 56 % B A
ENIESIN

Figure 3 p-mTOR, p-S6K expression in SNIP fresh frozen
specimens and paraneoplastic control specimens
34 it

SNIP J&:—Fl | Jz S 5 il o fis 5 3% Rk Fidvyg L {0
KI5 A 5 8 kARt (L — B2 2 Rl 2e 2
HITZ M, SNIP J A s iRIr FROENEE T
WK VIBRI Y A XA S5 A E 12 B H R 5T
W] SNIP RJ5 10 FFHIE KRl ik 34% ), IEAF
H, KEBEFHINN SNIP 1 & 4E & 5 HPV Y
PR PIAHE, Upadhya 55"/ iA K HPV YL /E SNIP
KA fE N &, Tong , Ferreli ' i 53 IA J 5
&% HPV JEL ] G2 SNIP [i1] 2 i 5 52 Wbk 40 i
FEAk s S v AR A SNIP Y &% 5
HPV YA G, [RIB, — L2235 A 580 EGFR |

KRAS FEH 192875 RS 22 96N 2 5 44 1l (Pin 1)
%55 SNIP & A & JE BARAR G el I,
SNIP k&A= K& J& SEAR ) AR 1B i 75 i — 20 %
BT,

T FL2E 8l W) B A B 22 ¥ 45 1 ( mechanistic target
of rapamycin, mTOR ) /&5 BE RS () 22 2R/ 73 2 R
0 , mTOR & A& 4145 mTORC1 #1 mTORC2""
mTORC1 F %5 i S6K1  TFEB 25545 40 il 1 A
FIR/N22) . mTORC2 3 %Al 8 45 20 i & 42 4 1
Jt2 5 Akt/mTOR 155 38 i XT 4 i A7 1 1 8 19 1o
2 S & I, mTOR 1E > — R E Y4
35 PR S o R Y AT R A A A RE A
WA 2 MR R EZ A BTIRE, fE A G5 |
K oAb R R O R S AR BT
W], p-mTOR ,p-S6K 7E B _E- Kz feges itidlE /N2
e S5 22 AW R TR A T R 31 SNIP Sy —
Fifr b B O TR A P e | JHL LA 5 v A Sy 5 S
S ST, W ARSI IR AT TIE LA SNIP Hi A7
£ p-mTOR ,p-S6K 5 1F & Sh b B (4 5 e 1k, SCilik
UESE  HPV 16 55 8 ST B N\ A 5T 20 i L 43 e B
A B Akt/mTOR HJ3% 4L, HPV &t 5 SNIP
14 2 A HE DG A5 3] 2 A 3k DA T T HPV JR e i)
FE mTOR 175 53 [ A0 30 o 9k 24 2 e S8, R
FATHEWT . HPV A B3 13 7% £ mTOR {7553 i M 17
R SNIP By & A4 A Jig 7% o X — W i Sk, A
By F 0 % mTOR {5 5 8 [ AH ¢ 4% F 45 & 9 4
p-mTOR p-S6K %5 | 785 F % K5 25 B B+ SNIP 5 £
PR At o s i 9 8 331, R T A Sk AR i
W) R AR .

SNIP {30675 = FI RN SRR s i Sk 590
TSR A0 M g £ A AR AR 7S K o UL e , 347
2445 60 JTET RSB T 60% R R FE 112
BRI ) Sk SR R 1A T EE TR
N LT AT AR SRR RBEIEYT AT
14 4 O Sk BRI B IR T, R IR IR0 e K 1Y
S HES R BEITHRAE TS, BRI TR 2y
WA L % A0 PR 200 T S A P T Ao o 4 e
5 SRR HL5 R AR ) 2R AT s DI SR 4
T A g 0 3 g B8 8 i A i A A B T2 B
PO HE, B B A K R T &2 4 (epidermal
growth factor receptor, EGFR ) Fit (A 45 & 45 #h) 1a 11 B
il SR Y 2 PR s ME— 8% FDA HitifEH F
A TOT IR YT e w30 3k S90 s B B 24 3R T AR AL
SPRM A K SR sk S i 2 Y AR
JE  DLARER 4 EGFR B2 FRIKEEM 77 | 14 P
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A K A F (vascular endothelial growth factor,
VEGF ) 4111l 51 () #8811 245 49 b 2 8 A RS 56 B B
HHATHBAS T BB IR RS . Akt/mTOR J2& i
1 i 200 B P A I, DT 45 i 240 A K A o
Mife S  HENER B Y A%
mTOR ] 7 7 b g 48 ) v T 7 4043 4k T BE il F
I M RA R B

SNIP /97 B L LA AR R BRIk & | DIE
FAR R FEERIE Krouse 4311 B g 1) 12 2231 il
et AR FZ ARG S FFAR B 4041
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