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Abstract

Objective: To quantify mast cells in nasal polyp tissue under high-power field, analyze their corre-
lation with clinical characteristics, and evaluate whether mast cells can serve as target cells for the
endotyping of chronic rhinosinusitis with nasal polyps (CRSwNP). Methods: A total of 361 patients
with CRSwWNP treated at the Affiliated Hospital of Qingdao University from March 2021 to June 2024
were retrospectively enrolled. Demographic data, comorbidities, and laboratory and imaging find-
ings were collected. Nasal polyp tissues were stained with hematoxylin and eosin (HE) and CD117
for mast cell and eosinophil counting. Patients were classified into mast cell-high and mast cell-low
groups based on the median mast cell count, and into eosinophilic and non-eosinophilic groups ac-
cording to the JESREC criteria. Intergroup differences in baseline characteristics were compared
using the t-test or y? test. Correlations between the two cell counts and clinical parameters were
analyzed, and univariate and multivariate logistic regression analyses were performed to identify
independent predictors for the mast cell-high and eosinophilic endotypes. Results: Both mast cell-
high and eosinophilic CRSWNP were positively associated with blood eosinophil percentage, Lund-
Mackay score, and atopic status. Multivariate analysis revealed that tissue eosinophil count and
Lund-Mackay score were independent risk factors for the mast cell-high endotype, while blood eo-
sinophil percentage and Lund-Mackay score were independent risk factors for the eosinophilic en-
dotype. Conclusion: The mast cell-high and eosinophilic endotypes of CRSWNP exhibit comparable
indicative value for disease severity and clinical features. However, mast cell-based endotyping is
more dependent on the severity of local type 2 inflammation and may identify occult type 2 inflam-
mation in patients with normal blood eosinophil percentages but high tissue eosinophil counts,
thereby compensating for the insufficient emphasis on local histopathology in the JESREC criteria.
In patients with elevated mast cell counts, mast cell-targeted therapies, such as omalizumab, may
be considered, offering a more comprehensive treatment approach.

Keywords

Chronic Rhinosinusitis with Nasal Polyps, Mast Cells, Eosinophils, Endotype

Copyright © 2026 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. §

181 £ 3% 4% (chronic rhinosinusitis, CRS)#E & X N L SR 2 s, At 12 JH[1]. CRS
REAE B oy AP AP 181 & 5% 98 AN &2 5 Rl (chronic rhinosinusitis without nasal polyps, CRSsNP). &%
455 5% £ &2 B A (chronic rhinosinusitis with nasal polyps, CRSWNP) [2] [3]. NBLNTFERIENT, 554
EAIEYT, FET 4 1R8N 3EAT CRS WAE BRI BB 7T SN AE (B Fe o H A o LI N 72 2 45
TR Sy R TR AL 401 P 2 15 1 B 5 5% (eosinophilic chronic rhinosinusitis, ECRS) AN JE FE B fi 41 iy 4 15 1 B 58 5%
(noneosinophilic chronic rhinosinusitis, non-ECRS) [4] [5], AW RCR M H —AIG KRR E A E, RIHA
3 ) S FERINL R, HIUE AR B (6] [7]. (HZ 50 BUHIX 22 50K, BRIHHRIX 5 P i H A8 5

=
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WHEPEH R T AR5 BARER]-[10], HAE S BIARAER, LA Mg BRI R 4H I A 75 L el 210
BRI A0 B FEARIE AT 0 Y, HATAAES . Rk, SHRAEMEEMAL, RITHM A ER S
RUGRHE R DB . Bl AU R, TR RHMRE R B TEL SRR E R 2. N FHLNERE LSS 2 B R%E
HEXZ SRR BB RAR[11]. (2 H FTEk= DUE KA Y SEA0 A 0 7R BT 7L . [RIk, AT LS B A
HLUT I AN - 4L (hematoxylin and eosin staining, HE) & CD117 (cluster of differentiation 117)4t, =ifis
Bt N UH R RR VR A S AR KGR, A A H S I PRFR BRI G, E T VT4 IR 40 By CRSWNP N 7E
453 YRR (1) A E

2. EREF®
2.1. ARGTEARITR

AT R T . ARFFRAIN 361 B 2021 4E 3 HZE 2024 4 6 AEFIIAK CRSWNP £,
W IE B B L H %, S QYFYWZLL42361. ghAbr#E: O 4 EPOS2020 2 CRSWNP, J4
S PV BEAS EfA S B YA FE T BT 1 WK R AR R B 2 @ AR 18 JH % UL by B ESEITHEML
W% 434 (computed tomography, CT){#if5, AR FRIM LK EWIRAFELEN; @ KRBk Y
JSLFH R FIEATL R 2500« B R R e L bl 5o HERR AR dE: O FERIERVEL BEADNE . BRI SE%
TV, SfiE S B OGRS AL S 328, @ DMEA1SEHM . g e BRE s, A7 Mk
PR EHEEL, W SRS TR EE . © FAEREM MRS, BB AN BE: @ DIEXR
AR B e T E T . © BB IR .

2.2. —fRFER

SN T2 B R RGERE U FIRREdE: AN D22 E B . Bm. RE). AT SRR
JH RIS A IR SR AR N B 5 RN AR ) IR S R AR (S L R R L R
PN BRI 23 b S I 2 1gE) AR BIRIK &35 CT Lund-Mackay P55 &I BORES & SO
JRUUME—%M: © oA R: @ Wiz UE Y O BN JFE K ARG @ Mmiga
IgE > 100 IU/mL [12]. VABE R AR KAM -2 R AL 8O A, 43 AR R4 i 2 5 3R A K 40 i 7 & 2 PR 2H (% )
EAGE F T A AFI BT EL A, [FII K35 TESREC b7y Mg BRI 5 AR g ma v £ 1 4 .

2.3. FRERDRELIFRRE

BENGE T ERRRE, HRTFARESESR T T E8NE MMTFARIBST  RPHLEL N E(0°5 307,
HAR 4 mm)5 3N, BRI RIE L O BEE SRR A5 . AR BUR Y S B A B B BT T,
Torb B TEAMIBE | G S b A AR R B PR AT O R S R AR SRR R

2.4. REESMER AR PR K HRRR R

He B b Bl 5 2 WA S B I B R, 8 AU Hl(Leica RM2255)UTHUS 2 4 um [3ESEY]
o %R B E KIS 4 BT HE Qe CD117 Jets, hvEpt g, a2 it TgR.

2.5. REEGMER SARAFNBE X AARRAYH T T

T BET (<400 mAEALE) WS HE R P) R, RGE BB AE R VE TR TR A A 40
%2 B HARGEF Dy 2 i), S A FERRIR Prerham g IR I L ORIk, REGIFR A BENLIE L 10 DA
BB GRS, THECS L IR TR A S H , SRAGAE R 5 DL I I VA 20 )T 28 T2

[FIRE T2 AR T (<400 = (5L IS CD117 Bet i) Fr, DO 5T sl 5 52 IR i A o (0 R 2
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FHAERERZRAE,  DAIRIRE I 7 ik Sk L T AR 2L F - 245
2.6. Gt A%

Fi 5 Gi it 73 #5045 F SPSS 27.00 £ GraphPad Prism 8 #HT. T 5EhHELSEA BT EAMHRL . 21E
BOAGHNESAS B LIPS + brifEZE (mean + SDYE R,  BI4LIA ELECR IS REA ¢ 1056 skl X BEAR ¢ 46
5, ZHRBCRARRE R Z00: JEES A 0 E SR & DR A B P o 8RR, A IR LLiscR
F Mann-Whitney U 56 (5% Wilcoxon #RFIALEY), 2 4H118] LK A Kruskal-Wallis H #4556 . THECFEAG
(A t)FRR, AR ECR AR Fisher MMM R, MM, 5HA B IR IES
fi, KH Pearson FIZEAH R R BMIKA Spearman BRAHIC R % KM 70 Logistic A5 #7145 R &
FISUMIR K . B 5EEAT BRI 2 Logistic [B]H, K P < 0.1 IR RN L R &K Logistic AR, DL
ORI Z IR ML B 1. A KR SR, PLP <0.05 AEFA SR L

3. &R

3.1. BB X4mpa R e MR AR T E A
WE TR ML 4 i AT AE R 4l 43 ) 42 HE Jeta A CD117 Jeta )5, B FEA LK 1.

AN I 'tﬁ.’-“:—.’.f;“f'-" .
el Sy

B 0 7S % TR e UL % SRt T Sy
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(A): HE B+t pmgmitrignfinss R A (B): CDI117 YLt fE Kgnfns TR F .

Figure 1. Microscopic images of cells
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3.2. BENEZEN

YN 361 % CRSWNP £, G5 217 L BMHEEMN 144 LB, FEREEN 21~78 %, T
ERA N 51.23 %0 IR RAHRECR 50 7.2 AN/HPF, RERZ0HA & 5 A4 180 41, JEAE R4l & 5
RIZH 181 14]; MERRIE B B N 153 ], JErERPEE B IZH 208 .

3.2.1. BAHRE S AEFMIERAMME SRR B ENELZ TR

Wk 1 pon, PHATEMER. ERE . AIPRE. WRUR A UK 57 T 22 RGeS (P > 0.05), BT
CIfEqe

W 2 fs,  AERAH M & 5 P AL 4 g BRI R 40 M T H 25 (P < 0.0001) A1 I i I8 4 b 4 i 75 4 Lt
(P<0.01). Lund-Mackay 373 (P < 0.0001) & i B& IF23(P < 0.0 & m T AR K40 & B A, Tw
A0 I A R R R A A I G b 2 SR TR e = (P > 0.05) .

3.2.2. FEERMEN LIRSS A AIFMEER I ZRAE R B PR B E M E R TR LER
U 2 s PRALRB B AR VRG] SRS A I S WO S A S [RIAE S R AT W R G722 22 57 (P> 0.05) .
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s 3 pos, WEERVESEAARHL LR T SN Mg R PERIAR MY 7> . Lund-Mackay
G B A R R T RS BRI S B A ZH(P < 0.0001), 17 7 ZH 41 A I Hh PR 200 it K% SR 4 L 1 4 L
>

ZSF G 2EE (P > 0.05).

Table 1. Demographic characteristics of the mast cell-high and non-mast cell-high nasal polyp groups

1. BAMEEE S REFAFERAME S B REM A OS5I F5ER

HHE fER4HM A S B M =180)  JAEAERAHMIZY & B W ZH (n = 181) P
g, % 51.20+9.13 50.82 +7.35 0.642
A, n (%) 0.482
5 112 (62.22%) 105 (58.01%)
7 68 (37.78%) 76 (41.99%)
B S, n (%) 0.723
& 55 (30.56%) 52 (28.73%)
5 125 (69.44%) 129 (71.27%)
WA, n (%) 0.315
= 58 (32.22%) 50 (27.62%)
0 122 (67.78%) 131 (72.38%)
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Figure 2. Clinical characteristics of mast cell-high vs. non-mast cell-high nasal polyp groups
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Table 2. Demographics of eosinophilic vs. non-eosinophilic nasal polyp groups

2. PERRM B R NEMIER TSR RENA DSt FER

FHIE IR PE S B H (n = 153) JERE IR PE S B4 (n = 208) PiA
ERE, % 50.27 + 8.32 51.04 = 8.29 0.964
A, 1 (%) 0.995

L 92 (60.13%) 125 (60.10%)
% 61 (39.87%) 83 (39.90%)

IS, n (%) 0.696
= 47 (30.72%) 60 (28.85%)
S 106 (69.28%) 148 (71.15%)

WS, n (%) 0.957
& 46 (30.07%) 62 (29.81%)
% 107 (69.93%) 146 (70.19%)
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Figure 3. Clinical characteristics of eosinophilic vs. non-eosinophilic nasal polyp groups

[ 3. FERR M R B PARMIEERR T 8 B AIRKFHIENER

3.3. AAPRAARFHIY S IERIEFRHIE XM

Wi 4 fion, LRGN S ARG R PR A0 A T H 20 2 A B IEAH 9 (r = 0.4526, P < 0.0001), 5
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Figure 4. Correlation between mean tissue mast cell count and clinical parameters
4. (HRPIBR AT IES IRRIEFREIE R
3.4. AARMERS MR AR T I S IR AR ARAR RO X1
sl 5 o, AEARE TR P RLAN M T Hi  A1 J L ME TR I KL A 71 23 B 2 959 IEAH G (r=0.1413, P=10.0072),

5§ Lund-Mackay 343 £ 59 IEAH(r = 0.2486, P < 0.0001); & Fid BUIR S mg etk g i +H 5083 T3k
TR (5 B FH S tpb = 0.146, P = 0.0479). 548 & ML A Pk 40 F 70 b & SR A 4 4o BT S 3 A O

PP > 0.05).
3.5. BER4BENESIERXMAmRE R AHRMN =TT Logistic 547
DARE R G & 2 o BN R AR &, W NZHZRE R MR AR M T 25, A1 A g R M bL A v 4 bl A

KA A 7 bl SAZ A 43t Lund-Mackay VP2 XIS BCRAS A AR &, Jei7 K Z Logistic FIH,
P<0.10 AR BN N Z R & Logistic 0] 7 LLGF b7 F0 K 7o SUMAGE, P<0.05 NZERAH Gt %m .
3.5.1. [BRAMEERE SIERAAME S REE B IRKRIFEN B EE Logistic EVASH

DU 75 4 B4 A 5 2 R R AR 1, 4 0% iR 6 NIRRT B IR &R Logistic [FIA 48T, 455 0L
* 3,
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Figure 5. Correlation of tissue eosinophil count with clinical indicators
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Table 3. Univariate Logistic regression for factors of mast cell-high nasal polyps

3. BXAmBE S AZMERAEEER Logistic BYATH

95%CI for Exp(B)
AN B S.E. Wals P Exp(B)

i i
4 2 G T P A ST 4 0.042 0.008 28.001 <0.01 1.043 1.027 1.060
A0 g TR AR 40 B 43 Lb 0.133 0.041 10.486 0.001 1.142 1.054 1.237
AN R AR 4 L 0.008 0.011 0.560 0.454 1.008 0.987 1.030
AN A BAZAH M E 53 B -0.065 0.060 1.192 0.275 0.937 0.833 1.053
Lund-Mackey 143 0.177 0.024 56.375  <0.01 1.193 1.139 1.250
GG IR 0.650 0.216 9.066 0.003 1.915 1.255 2.923

T BEERHTH P <0.10 8 4 DASREGAZIERIER A T E . S MG RRYERIAR L T 7> EE . Lund-Mackay PF
7 BRI B EIHEAZ K Logistic VAR,

3.5.2. EEXUFER 24 SIERE K MR S HE B HIRKRIHERN ZE R Logistic B354

W Lk 4 AN FIR AN 2 K 3R 0 Logistic [BIAREAY, 2550 L3k 4.

ZINRIW R, HLERRMERI AN E(OR = 1.032, 95%CI 1.017~1.048, P < 0.01)F1 Lund-Mackay
PES(OR = 1.171, 95%CI 1.112~1.232, P < 0.01)/2 AE K40 & 5 RIS S (G TR 215 A1) I R ks 240 g
73 HE TG 2 2 R B(OR = 0.971, 95%C1 0.887~1.063, P=0.523); eIk A& L1l At s SUE R IA Giit 24 B 2K
SF(OR = 1.532, 95%CI 0.930~2.525, P = 0.094).

Table 4. Multivariate Logistic regression for factors of mast cell-high nasal polyps

4. BAEHEE SATWERIIZER Logistic EYASHT

95%CI for Exp(B)

FALISES B S.E. Wals P Exp(B) —

% =
ZH 23 rP G T P s 4 PR ST 24 (. 0.032 0.008 17.260 <0.01 1.032 1.017 1.048
A1 AL T A R 4T B 4 Bl —0.030 0.046 0.409 0.523 0.971 0.887 1.063
Lund-Mackey $#4) 0.157 0.026 36.312 <0.01 1.171 1.112 1.232
RBAIFLHORS 0.427 0.255 2.805 0.094 1.532 0.930 2.525

3.6. PEEEM B R N4E SRS B R LA T Logistic 2747

()32 ARG R M o S A 0 R R DR AR &, 9 N 2L 23 A R K 240 R 4 P 3504 0 ) T g e P R 248 L 4 L
AN AR E S by AN BRZ AN 4>t . Lund-Mackay 1F4r. 2 S A IR BUIRASE v B AR B kAT
Logistic [A]JH 547 o
3.6.1. FEERME B S SHEREER M B S A B EIRRIFER B E 3] Logistic [[)3 5347

DL RV S B RN IR &, 4300t BiR 6 MR Z AT IR R Logistic B4, 4R N# 5.

3.6.2. MEERHE R RE S1EREES B 2 A B G KRIFIERN 2 EF: Logistic B354
¥ bk 4 NS BRI Z K & 7T Logistic [BVAREAY, 455 1% 6.
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Table 5. Univariate Logistic regression for factors of eosinophilic nasal polyps

5. ERMEERENEZRNEAREZE Logistic BYANHT

95%ClI for Exp(B)
AR N B S.E. Wals P Exp(B)

{(iS i
2H 2R I K 4 i 4 - 254 0.086 0.021 17.504  <0.001 1.090 1.047 1.135
AN L R A b 4 L 7 4 B 1.524 0.162 88.462  <0.001 4.591 3.342 6.307
AN HR PRI B 4 L -0.010 0.020 0.250 0.617 0.990 0.952 1.030
HMJE Az A E 53 B 0.021 0.060 0.119 0.730 1.021 0.908 1.148
Lund-Mackey 173 0.260 0.028 83.034  <0.001 1.296 1.226 1.371
B G I BRS 1.318 0.225 34.310 <0.001 3.735 2.403 5.805

T BEERHTH P <0.10 8 4 DAREGAZP IR T E . S G RRYERIAR L T 7>t . Lund-Mackay $F73
R AL BOR ) EIH#E A Z K Logistic [BIVAHH

Table 6. Multivariate Logistic regression for factors of eosinophilic nasal polyps

* 6. BEIRM B EATMWERNZE R Logistic @IS

95%CI for Exp(B)

AP B S.E. Wals P Exp(B) —

i =
ZH A3 IR 4 B 4T i~ 3404 —0.032 0.030 1.188 0.276 0.968 0.914 1.026
F1 JE) I T L 4 PR 4 0.025 0.007 13.364 <0.001 1.025 1.012 1.039
Lund-Mackey 3#4> 0.261 0.033 62.705 <0.001 1.299 1.217 1.385
A EIFTEIRE 1.299 0.801 2.630 0.105 3.665 0.763 17.610

Z K2 Logistic [FIJHE7R, 4h & IR R HRLAH L H 43 LE(OR = 1.025, 95%CI 1.012~1.039, P < 0.001)#!1
Lund-Mackay 3¥43(OR = 1.299, 95%CI 1.217~1.385, P < 0.001 )& &Rtk & B I G 2 8ok &S
(OR =3.665,95%CI10.763~17.61, P = 0.105) S 4 2L AL K41 i 714 (OR = 0.968, 95%C1 0.914~1.026, P = 0.276)
PRTE X RSN
3.7. BTN E M rERL 1R 40AR S5 2R 4R R K4 R AY PO 43 4B IF 48 S0 47

DA AR A0 vt H -3 %50(7.2 AN/HPF) N RME, A& g BRI & 7t 3% A FHE, K
Gy VUEH : REOK 20 B J A0 J I T T A 400 B 7 7 LU 38 e L OO 2L ) R 2 P i % 1 ) 1T v R o
YA 5y HESS R A (UG L) AR B =y HL A 1w e P W20 B B 2 LU AR ZEL (IS PR B K 4t e e 26 LA
MK 20 B A A EL A ) T g e b 4 i o b v 4. HUERT = AR R T b ek, AL AR K4
M 2H AL 73 (1 20.2%)-

Lund-Mackay vF45: 2 HEAE KA M S 4 vs SUIKZH, P<0.001; R4 vs XUIKZH, P<0.001; A7
PEAE KGN M =4 vs R 4, P =0.003,

SN I R VAT A0 M T 4 B ISP IR KA s AL vs SURAL, P =0.062 (KX IEJG B4t R); X
i vs UL, P <0.001; JRSZPHEAERLEM S 4 vs W= 2H, P <0.001,

A BORAS . IOTEE KR = 2 vs SURLL, P=0.005 (B IEJG P=0.015); XU vs SUKLH, P
<0.001; FLIENE KA RAL vs W4, P <0.001.

ot DL A7 B0 (P25, P75)ERMIEL(E 4 bb) R . AME g BRMERLAH A 1 23 LU el S e it T H R . A0
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SEVERE R AN S 2R CE RSB RRAC” AL (OMH Mg RR VR0 i 23 EE < 3% H AU R4 M v 40 T
B A& R MR A A AR B o b = A R AR L B T R 2 R, R T 5 P LL .

W 7 R, SRR, 74 IR AN = 2 5 3 1) Lund-Mackay 343 [ 47 5(P25, P75): 10 (7,
15) vs. 6 (4, 10), P<0.001]1M & IR LLFI[34.2% vs. 26.4%, K IEJG P=0.015] 8 &I 5. REi%
SR A1 g B MR R 43 B AL T IR H VS (R A28 1.0%), e Lund-Mackay P-4 438 X s 27K
FEREAE P =0.003), HZES TR =410 &M E i A VR 20 i K Sz 4n i & 4 bk W2 2%
ZER(RAK P=0.057 1 P=0.683).

Table 7. Comparison of clinical characteristics in different subgroups of patients with CRSWNP

#£ 7. TR CRSWNP B & BRI AEEL 2

RFAE SUELH (n = 110) %E'T%Ef%’)@%éﬂ* M (n = 108) Bk PE
T, % 512495 50.5+10.2 52.0+8.7 0.573
PEAIL, n (%) 0.821
5 62 (56.4) 42 (57.5) 65 (60.2)
% 48 (43.6) 31 (42.5) 43 (39.8)
Lund-Mackay 1-43* 6 (4, 10) 10 (7, 15) 15 (11, 20) <0.001
A1 & L TR PR 40 B 4 BL (%) * 0.9 (0.5, 1.5) 1.0 (0.6, 1.8) 5.2(3.6,7.1) <0.001
A0 A 1R PRI B 4 H (%) 56.8 (49.5, 63.4) 58.0 (51.4, 65.2) 54.0 (46.8, 60.5) 0.057
GITBRES, n (%)* 29 (26.4) 25(34.2) 67 (62.0) <0.001
AR EH N LR A Kruskal-Wallis H /46, 73R8 8 R A R K% . 22 Bonferroni & IE#ET 35 W M LL#Z (o
=0.0167).
4. g

CRS /&5 - 5 SR e B e T e v 2 MR, AR B AR [13]-[17], BRI E 4.6%~12%,
FEHZ) 2%~8% [18]-[22]. HATH AR/ %y ECRS 5 non-ECRS, {HM LS —hnitE. JE KM 50E
FRME R AN Rl 2 B ARE B4l i, 7E CRS MEWIE R E EAEH[11]. ABFFEXT 361 ] CRSWNP
B AR 23 A0 K 4 B A A B (T K 4R B B /AR AR K i B ) A JESREC b (WE IR 1/ EFE R 1) 7 41,
W 3 2EL rb A1 B R PR 4B M FT 23 b . Lund-Mackay $F4> MOt ia IR R 22 R 83, TR g0 M ek
MU E 2t G ZE R, 5 ECRS fRIE—5([23] [24]. PIFP4HMIL = L4, IL-5. 1L-13 SIKEHHF, 762 Y
RAEFTEBCEIEIGIE, PSS RSB B3R 2 B 98 RE 325t CRSWNP [25] [26], BT RS 5. R
T E B AT AVRE R VE AR R (4R bR 7125 2 A5 S FAE PR TS0 . MR SGME o o, AU PP I K 4 i 5 WS iR
PR BB 1Y 5 A M R M A 7 40 e . Lund-Mackay ¥R IEAESE, 5o SO 2 v 9 e 4 P 531 )
HTrE, LESZ 2 B IR Z AR [27] [28]. Gion Z5[29]3F— 2 k BIIE 221 K M 1gE A% ) B K 4
M $ S Lund-Mackay $F43 . #ME MG BR MRG0 AR 4> LU SR IEAR DG, SRR AR T 45 & sk 2Lt 47
AERARE A3 B . —JT Logistic [FIH TR, HIERR MR THELS Lund-Mackay T74) 42 AE K 4H
J ) & S AT ARG R 2R, T R T S S A B R T B TR B O AR IR TR MR A B 4 LS Lund-
Mackay V55 iX— 2 FHem AERGHM 43 B AR T R 2 23 2 B A i B AR . 2 DUIE K 4 Bty
DRI AR I, A1 JE I R 1 R 4 B ¥ 4 B 2R 5 ST U R 77, BT AR 2 ) 2 2 40 T A b 400 i o1 4
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Locatello Z5[30]48 H, AR KNI 32 BEHHR T J530 2 28 5 ik S A 358 HH 1) g I e o 400 M s e R 7~ (o iy 471
REE )] B E R, T ARSNE Mg R R A0 Mt H . DRI, BPAEARE g R kLA i IR, R
TR IR 2 T8 S AT AT SRSl BB KA P SR A, AT R 1) 2L g Ao 4 3 v F o B 2 2 8 985 , 97 #h JESREC
FRERIASE o AUt — @ WA M, BRI 1 DAL SUIE KMy #E A0 3R 47 P 78 00 TR ) ik
. ZREBIR, FAAE— DR “IOLPERE RS 7 A (SMNE Mg RRMER A E 7t < 3%, (H4
AU RGN T 50 T BAE), %4 4BABI 20.2%. 5 XUER4LAHEL, X2 &4 ) Lund-Mackay 143
G BRSO R E S, HHEER ™ BRI K. X — RN R H R s 4t
THHIE. Gelardi 53115 B b Rz AR AE RE A M S5 g R R A “ SR IR G IR 7 A 2R A,
WRBFHRIEEE, EHRKR, NUHIANE g R4 M I 5 (R 5 98 5 b 5 1 B s P B Rt T4
R 2K - Belsky ZF[32]i8 1t Cox LU A5 JRUBSARTYIE Siz, 2P b Bz AN J5 A i B K41 P 7 77 o] T30 CRSwWNP
BEREEEZMHMEE R BESR3EIEKA R T e EL AR &, LR RN BT Logistic
WH, S5ATRREAAERE AR, HEBESE Logistic MR e R AT IE 40 B AE < Il R 5 b
SEOTHR, AR RARAE )y CRSWNP PIAERY 73 B bR &P A PEAL SR A T 073 kAl

RERZHARAL T 2 B S ARNT F3iF, J2& IgE A Fask 0SB 1% 0 280 248 P B e 2 [ e 8 53 8
T PEHIRRAL[25]0 HE R AERGH M (Uit IgE Hifd B 5 2R b 55 ] RE LU PR A0 B T g IR ME ML A R 45 50 )
Tl () OE KB RN o ST DUIE K R N #E 40 i () CRSWNP A ZERY, AT R AEHF ™ AL SR IE, JF
e FELEAIT . B, PO EREGUEL W IgE 5 FeeRI 454, S AL A A 550 Bol 1k 4 200 B 375 i 5
For s FEAR T 8 R TR 20 SR L R 1~ 43, AT 2 284 SR S B S BE[34]-[36]. H ATZ 25 DR T2
L NG, B AR H A CRSWNP I&ME, (HA 5558 B HO e AHMEVA 1 CRSWNP [FIFEG 21([37] [38]. o7
JEL KA A N 7E 28 B ] A 2R 24 P R S P $ A8 S

AW FAEAELL N R OB S EREARR A R FEAREN 361 4], WA TR BEA L
HER AN FE R 73 Bk = AN B AR AE, AT ARSI N efmfa . RRTHF R Z . KEEARRTIEVER 7L,
I g N BT IR OR A0 B v B A S D R RRAE A T S A AR . (RIS, AN 7 e 0 R D 40 A v AN B %
WG, EES TR, ALERSIERINAE ARSI € ERE . DhRRRAS 25 FHoAth 4 9% 850N 40
FIf A BAE R OC R I RIR AR R, BARR NCLUR P ff: © FETIRRA e BfE: UREEK.
WRIT IOV AN S R AR R, 18I ROC 14834k FLAT S A T R4 A P RE K 4 - 80k A, R AR A
A @ SINTHREEAY . AERAH AR5y 2R IR R T RH PE AN 2R R R Il + JBEEE ARG PH M AN 222
W, Difgils. ABFFCRN CDT et iikX o0 3« RRHF T w] B 05 FH 28 66 2R (1 AN BE 28 1
TP AT, PR FUA [T RELE B 5 P (IR T 2 FE S IR IE I DG 2R, AT 42 7 B L B A B 2% P VR
A5 BUARE
5. &5

AW FE AL SR AN Y LA AR AT CRSWNP AERI ) Y, R ILIL AT SR BREBER AL A ™ H AR
FE, SCSERR VR0 M o> AR R LR — 3k IR GE L AE R A > HR R, AAE SN E A
SEME A MR, WO RPRETC R IS e b, S 7 LS SR bR 5o BEAh, 1% BERTHR
9 &1 ) L0 R 0 Y I T 2L RS TR M KL A O v R B 2 T SOE RS, OB R AR AR 42
[F1 245 S 2B ) 350 (4 8 P S £t KL

B

Wt EE RSB H i, 1835 QYFYWZLL42361.
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