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[ Abstract ] Objective: To investigate the value of multiple radiomics models constructed by combining clinical risk factors and
multiparametric magnetic resonance imaging (MRI) radiomics features to predict microsatellite instability (MSI) in rectal cancer.
Methods: A total of 149 rectal cancer patients were included in the First Affiliated Hospital of Bengbu Medical University from
December 2020 to November 2023, including 34 patients with MSI and 115 patients with microsatellite stability (MSS). Based
on MRI examination of multiple sequence images, 3D regions of interest were delineated, radiomics features were extracted and
dimensionality was reduced to select the best features. Then, five different machine learning algorithms, including logistic regression
(LR), random forest (RF), support vector machine (SVM), k-nearest neighbor (KNN), and naive Bayes tree (NBT) were used to
construct different imaging radiomics models using the optimal radiomics features. And receiver operating characteristic (ROC)
curves were drew to evaluate the diagnostic performance of different models. Results: The RF model showed the most stable
performance, and the clinical imaging radiomics joint model nomogram based on clinical independent risk factors and imaging
radiomics showed high diagnostic efficiency for MSI in rectal cancer. The area under curve (AUC) of the training group and the
validation group were 0.923 and 0.914, respectively, indicating the most significant evaluation of MSI in rectal cancer. Conclusion:
Combining different machine learning algorithms, a clinical imaging radiomics nomogram constructed from clinical risk factors and
multi-parameter MRI radiomics features can effectively predict the unstable state of preoperative rectal cancer.
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WEEE: WRA E-mail: 395932108@qq.com



578 4 Bl % LT ZRLARE S IR MR AR A =B B0N i R AR RS

B WL 2 —, R A
PET-HREE FIHES, B AR TAERL
Mk B EAFE (microsatellite instability,
MST) Wk Bz ) Ll 2 — . 75 B i
TEAFRSH, DNAFSECEE 1 528N KR
it DA EE5E (microsatellite stability, MSS) |,
M4 DNAFE B S AP TEBRG , HASiRIR
) B AR EE B SRR A M ST, MSTZ %S H i
e H EE IR EY, AU B IR
TTREA —E A, 0] DU F AL B
BE B o BT, MR E A 2 IR R
(A (hEYSS EREST ) %) B
BB H R 2 o 9 0 R HEATM S SR
fm L EET, SRS B MS SRS — i
i J B 0 A B T R R S AR A R AT g L
R, BRIy AL S s H AU g
( immunohistochemical, THC ) . RAMHHE 2
L. ( polymerase chain reaction, PCR) %, M#x
TR — P QIR A, AU IS R
WU, 6] BE 2 B A R —E I, TR
YEUHE 1) i Jeg ZH ZbR AR A TR A T P A e . B
K, FrA#EEABE . BRTEARTE S %
B, TR R n] T oA Bl i g
PD-1RIRIRZS . B BGI G T8 . BESM M
FRAVEEAG DL, I, SR A AR AT 5 9
MSIECH AT fig . AHFEEE T ZRbLae 22 2 ik,
DR i R f 6 PR 3R 0 22 2 B0l e IR A5
( magnetic resonance imaging, MRI ) S24Z4H 274
TIERG) R A IR A B TR % T Ak 51 2 [ B MST
ARZSATHT I A L FH AL

1 ORI %

1.1 RIS

[ J55i - i 2 20204F: 12 H —20234F 11 7 M3 2
BF AR5 — M8 = B B M i 5 14945, Horp
BrEo6f, LtES3H, ML B 2E A A 4
BT BE 4 IMSIAL (3441 ) MIMSSZH (115
) o BANEBENLIRT © 3% R E A I
(1044 ) FEGUEL (4561 ) , YR oL

ANFE S ER B, P FH 56 E 2 55 IR AR TR A
AN HEETT

PAbRUE: O LR PRAE R ATIESE R B 5
@ REMTZSHMRIK A ; @ if BE KiETT
MG RIATT ;s @ RJEhHE2Ek A 25 R FEMSS
sAMSIZ I8 . HiBRbnifE: O AMRIKEAZER
WEMEE; @ MRIBUG AL, MRk BR
ANEH; @ IEIKFRATE R
1.2 lgER&ER

WOAR A A O Im PR BE R, AR AE IS .
g OREITH M. A8 0% . ELSERR
oL PR AR L R R R AR R B

( carcinoembryonic antigen, CEA ) /K. B
it (carbohydrate antigen, CA ) 19-97K°F-. /&
o e N (105 = e i G | Sl -
P/ N = 1 R A I 11 0 o N 1WA Y T g ¢

( platelet count, PLT) .

1.3 WESHEZE

JIr A B IR AT 24 Philips/A Al Y Achieva
3.0 TUURRBEH SR ILAR G TR A, KA IR mT
T T 268 AT I TE T . BARFSIMRIAT
SR

(1) FA T2 ( T2-weighted imaging,
T2WI) : JZ/E5 mm; JZEEE] mm; #HEH
[a] (repetition time, TR ) 3 000 ms; [A]H}[A]

(echo time, TE) 80 ms; ME} ( field of view,
FOV ) 260 mm x 260 mm; FEP%E256 x 320,

(2) FREOMALL S (diffusion-weighted
imaging, DWI) : JZ/£5 mm; 21 mm; TR
3 500 ms, TE 55 ms; FOV 289 mm x 289 mm;
256 x 256,

(3) B IE5RTIWI ( Tl-weighted imaging,
TIWI) : J2ES5 mm; ZEE1 mm; TR
600 ms; TE 29 ms; FOV 225 mm x 225 mm; 4B
640 x 432; MRIM§ 3R 1E 257 % FHGA-DTPA (4L
WSER G ) ZFRIKIESS, B K2.0 mL/s, i
90.1 mmol/kg, Jf FHAEF i AE BIER K vhigk
1.4 MRIAZFFHEIRENFI 1%

W AR HE Y 149 11 B 9 B8 MRIAS £ v
T2WI., HERTIWIEDWIE IR E G ( DICOMAS



(M BBHEE) 2024553356l

579

) FAITK-SNAPHH, i HA 24F I FEMRIEE
GRS B 22 56 1 B V2] TS BR IX, Bl Rl 3D
EUE (EL) , IR gL N AR C R %L (intraclass
correlation coefficient, ICC ) KIFAG W4 4]
] R — Bk, JFREEICC>0.75 (—BhEi
U ) BISAARL 2= AR

i Fpyradiomics X 44> 3 471 $

AR

i, SR SR NE BE4T Z-scorebrnififk . A FH B A
2R RRNAG 50 % 52 AR A AR AR AT B SRR 5
P<<0.05AB{H , FRIE15 20520 4 2 Rk
17Spearmanfi JePE AT, KT 0.52 A TUARTE
i, P HIEATHIRA IR & RHRFIE T TElastic-
logisticZrAr, FFifE AL B %M ST S
FFIE

1 REIFIMRIS SRR
B FEIMSURE . £1 (I EGIK . A: BIBDWIFS: B: MGHESRTIWUTS; C: MIBIT2WUTS; D: LB BRI A

33 3DIEIR .

1.5 EEIWE ST

XF LR 28 e /N X 4 SRR BT (least
absolute shrinkage and selection operator,
LASSO ) F#4Ed vt 59 Fe L 20~ R ik IS [
MLES 25 2 R B AR A 2 A, o 4R 2
)9 (logistic regression, LR) | BEMLERM
(random forest, RF) | Z+fm AL (support
vector machine, SVM ) . K& T2 ( k-nearest
neighbor, KNN) , #hZ W1 (naive Bayes
tree, NBT) 5PN BHLER 2= > Bk M4 A2
A TAERE I Z i & T A (area under
curve, AUC ) It S AL & 5 2 15 I ) 4
AR %, TR AR /18 (radiomics
score, Rad-score ) tHELFAAQAI AL, S/ A
AR ZR A2 H R logisticsHT, T Il RS A
4P e e =i (797 i B A e i 11797 N iRV [ 7
PRI 28 SRR A 2 53 B0k I R — 5 R 2 2 B B
A, IRl AT IARSNZE I . R AUCTTAR I RAS
R SR 2R R G RALIZ WL RE, JFIT
AR Y95% CL, REEFRE B S5 46 5. R
DeLong s 5 PFAl 3R L (1) i 2L e 22 S+ 2 A
GitFE N, P<O0.05ShERAFRIT¥EX. 4
Ml e AN it 2, 5 USSR A S0 Al =
HHESIMER Z BB —2er:, LURIRAL 3 AR

SRR AR B
1.6 ZEitFaE

K FSPSS 23. 054 X $5 4k k47 48 11 2 o
Mr, FFAIERSAR AT PR 8 B RS . A
R £oR,, WA A IES IR
WRLUAM (P, P.) FR, Kok Mann-
Whitney UK TR 22 35 bt s SR AR50
ol Fisherks B ME A0 56 b A5 4 1) 28 3 T H 0T R 1Y
25, P<O0.05ShERAGIFE L.

2 g B

2.1 —RIGKER

YI 25 21 R 56 I 41 =2 (8] A I DR 9% ) L 3% i
N, MZRAFTMSIEFEMPLT R TMSSEH
(P<0.001) . TMEHBMEKRE . WY
G MIETA] . WREEEHERIE O . PR E
RETCEAK-. CA19-9/KF . EH RN MK
o AR IR E AT . BRFERKE . Fgiit
. ARSI R TORME PR AL (] L, 22 5%
Wge i@ L (P>0.05) .
2.2 IEFRFERKESE

X ERIEREFHITRRNERE L EZHNE
logisticlal 4 43#r . HLIK Z logistic [l 5 43 By 45 2R



580 ZE B, A T ML ) BRI MRS G =BT T B 6 T R AR E RS

BR, i (OR=0.967, 95% CI 0.943~0.99,
P=0.006) . P4 (OR=2.612, 95% CI
1.288~5.487, P=0.009) XPLT (OR=1.005, 95%
CI 1.001~1.01, P=0.023) 22547 G324 3
Z A RKlogistic[lIH3HT s, 4F# (OR=0.959,
95% CI 0.933~0.984, P=0.002) . %)
(OR=3.747, 95% CI 1.725~8.623, P=0.001) }&
PLT ( OR=1.005, 95% CI 1.00~1.01, P=0.043)
A G R L R AERY . R
PLT 0 B MS TR YA 7 fE e K 2=, JF
Ayl PRSI AR AL
2.3 HFEFREFIVIARF SIREGE

fit Hipyradiomics % & A Jy 41 2 £ B i
944 FFIE AR H 2 R AR, R A X 4 T AR
MEJEAT Z-scorebn AL o H FH B A28 BRI A
B XS AR e FR AR R AT W R A, 1S F)
240 A R FFAE o PR AR AL RR AR R AT
Spearman A M Hr, Tl A 52 A5 4l 2= FRAE
200 R MR L 2EFREE T T Elastic-logistic
AT, A HEDWI _wavelet. HHH glrlm
HighGrayLevelRunEmphasis. TICE wavelet.
HHL firstorder Mean. T2 wavelet. LHL
glem Correlation, T2 wavelet. HLH glecm
ClusterShade 4 AR 4l A0 0E (K2) , IFit

S e

-1.54

B SR 2R B Rad-score, £l AR =0
B CEI3) o HIFEK TS B I 2R 4L Fn 56 E 41
AR P hR i B B & i 2= 5 (A
4) . ffifJILR. SVM. RF. K-NN. NBT 5%l
o S BIENT A 2 RE R AT A, HOh RFR B
T R AR RO M A B R PR R, DI ZRAl
K HGAE AUCSH5°M0.891., 0.896 (E5) o Hx
L PERF A VA G a0 B R Ry B A AR A 2 A
R, N TSR S ORI R R, 204
1T IR IR AR 2 AR
2.4 R SIEIE

Wk R, I PR - 52 R A 2 Bk G A5 A T
R, AUC (YIZRHAUC=0.923; FiF4
AUC=0.914 ) 5 T H— Il R KSR 4] 2215
(K6, 1, 2) . HRIEDeLongh k4l b4
FALR Z B TN AL RE , 22 R IA G E L
(P<<0.05) o BEAIG IR S fE s R 2R Ksg g4l
SO, MEERTAESN R (7)) o ISR
FGS R L 51 S T i A v i 2 3 i IR S AR A
MIPLE R, Fem I IR 15 A1 2= A A R T B
AfEMSERE B A B rfe s (K-) o &l
RPN (&9 ) JRBL T AS [RA T & M i
MSUIRZ IR SEPRA B, Frh AR e
T RIS, BRI RN MR K

2020 20 20 20 20 19 192020 19 18 158 5 0

0.85 Ji
0.80 : i 08
0.75 4

0.70

AUC

0.65 -

0.60

0.55 - § | "

E2 LASSOffif 44 & R REFHFE



Cnb 8 & ) 202445533 55561 581
label B2 0 1 label B30 = 1
& B Wilcoxon, P=0.001.5
Wilcoxon, P=1.2x10"
0.5
0.5
) oIl [5)
5] 14 s S
4 T 9 S hr—
172 . . 172 £
ki - 2 ‘s
& o ~z 0.0 -t = ~ B
e re A “
0.0 L o] . 5 .
o e
des N
od .
.
-0.5
-0.5
1
label label
pIEzRE Livanik
E3 ilZA51IFARRad-scorefE K E
A B
0.5
% 0.5 Gr;up % G:up
2 0% 0
200 00 S ¥
05 A -0.5
0 100 150 0 10 20 30 40
BF B
B4 MRIZGHEFMRENZGEZTYDHE
A: JIlZ4L; B: Seirdl.
Ao B o B l _
0.8 0.8 //'
sy 061 iy 061
0.41 0.41
024 o —— LR AUC=0.813 (95% C1 0.745~0.870) 0.2 ,/" —— LRAUC=0.891 (95% C1 0.771~0.975)
~ W s —— SVM AUC=1.000 (95% CI 1.000~1.000) 1 2 —— SVM AUC=0.737 (95% C1 0.552~0.888)
o RF AUC=0.891 (95% CI 0.837~0.934) 2 RF AUC=0.896 (95% CI 0.772~0.982)
’/’ = Bayes gaussian AUC=0.798 (95% C1 0.727~0.860) ’,-’ = Bayes gaussian AUC=0.866 (95% C1 0.740~0.966)
2 ~— KNN AUC=1.000 (95% CI 1.000~1.000) [~ —— KNN AUC=0.876 (95% C1 0.765~0.961)
0 0.2 0.4 0.6 0.8 1.0 0 0.2 0.4 0.6 0.8 1.0
1-FE 5 15

A: YIZd; B: $uFd.

E5 S5H#HEFIIEXRNROCHZ



582 7

I A I AUC=0.723 (95% C10.641~0.806)

IRARBMAUC=0.923 (95% C1 0.884~0.952)

’
S —
:

WAUC=0.891 (95% C10.845~0.926)

e I RBE A AUC=0.571 (95% C10.315~0.764)
— AR ERTEIAUC=0.896 (95% C10.766~0.985)
—JEARIIAUC=0.914 (95% C10.793~0.986)

0 0.2 0.4 0.6 0.8

157

1.0

T

0.2 0.4 0.6 08
-

E6 Ik, REAFRIGK-HEAFHERETAEMSIAERIROCH £

0 10 20 30 40 50 60 70 30 90 100
%ﬁ L i I i i i 1 1 i i J
A%
90 75 60 45 30
1
PEH —_—
0
PLT ( x10°) /L Y
50 400
Rad-score r T

0.1 0.15 02 025 03 035 04 045 05 055 0.6 0.65

0.7 0.75 0.8

1.0

Ny
T R R m m G s e 1 1o 1w w0 o
MR r 1 ——r ' !
0.01 0.1 030507 09 0.99
E7 WNEFEMSHASRTIZE
A: YIZR4L; B: KEd
F1 G ARBLLE
VIR AUC 95% CI R SR R
I RASE A 0.723 0.641~0.806 0.597 0.827 0.719
AR AT 0.849 0.845~0.926 1.000 0.630 0.804
AR 0.923 0.884~0.952 0.833 0.877 0.856
®2 IIFAMAILE:
BiEL] AUC 95% CI R TSR TR B2
Il ARASE 7R 0.571 0.315~0.764 0.400 0.686 0.622
SR 2R 0.896 0.766~0.985 0.900 0.714 0.756
AR 0.914 0.793~0.986 0.800 0.914 0.889




(MR8 % & ) 202445533556 583
A ‘ B ‘ »
1.07 FRAR LR 1.0+ FAR LR
m— | ogisticFIERREZL a — ] ogisticFHERRZL
""" SRR Rl (= (o RiiE
087 A g 0.84 A Shmigfi
a
M 0.6+
=
ﬁ
0.4
0.2 1
0.0 - bt e e b o e e e s bttt e thd woalll 0.0
: T T T T T T ’ T T T T ki ; T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
TR TR
E8 KIEMZ

A: 245 B: BaiE4l.

1.0 7 — I RAR TR
— SARYLPEAR
— BRI
0.8 All
—— None
ﬁ 0.6
&
~
& -
l”é 0.4
0.2 4
I T T 1 T 1
0.0 0.2 0.4 0.6 0.8 1.0
te AU [ {1
B9 REmhZk
39 o’

H RS H s b i WA, fE Y
15%H945 1 B Th Al LU EIMST 'L B4
Wrge 7 T, TS B REMSTER 2 5 0 59,
PRUEWE ;= Az — BT 250, P ELS- TR PR MEIE A
SRR ET T B AR H BT RCR A (B2, &
PEIRYT Al BEXT A MSLER & HAA AR W Y7 3L,
H BT M FAREYTY . ik, ARAj

T E A MSPIRE R B E HT AR T R A
AEEEL

AWFFE R ESNR M PLT AR E . 2K
FKlogistic [T L H i IG RIS GRS R, IFA
PIMSTE S ML 7% HPLTHE & TMSSHE, X 5L
TEHAbEZ BT S AR —3, A %
B, /OS5 PR Y Ve, iR
BH—EWNRPETRE, LA A R oA g
(A IbR EL 2 A N, DR, fish 2 T A ) e 5
W, T S AR R NS M I A e P
AR F IR R A, )2 S e 4
MIERS o BRULZ AN, AFE R BId 2 Im PR A 57
fal Rz —, FFEA R BN

HRAE LUAE AR AL A5 R B, 45 IR
fa R 2R . TR B S AR 2 2 AR 1Y)
I PR — 5 15 21 2 A5 R0 ] L AT 30k b T 3000 4% 1 g 9 1)
MSDIRZS . YingZs ') S TR CTHAG 414y
T 25 B MS PRSI AL, FIHICC., mRMR
FILASSO#ATRHEHE, Heiivt il 12 R 42
FRIE, 3G R AL P 25 DA S CTHR A 1 e 28 9
FNIAESG o 255, FEVIGREE NI IE e B A R 1Y
AUCKH &, 439°40.87 (95% CI 0.81~0.93 )
#10.90 (95% CI, 0.83~0.96) , ks
M2 R B T R A AR v A5CRE Al AR S A .



584 ZE B, A T ML ) BRI MRS G =BT T B 6 T R AR E RS

PeiZ ' BT CTHAR L F 45 H I 5t &
P, SEO AR SRR . BRAE . BREAER
1 B e R (K S FIPLT Y S5 4251 28 1R AT L)
FMMSEIRZS . Lids 7 5i i 5 T MRIF SR 4 2
TS E A REMSLIRAS I s, T2WIRIE
YRELZAEL (apparent diffusion coefficient, ADC )
IR SRR RE M TER— P AR, g R ]
AEZZ NP FIMRI) e G (5 B 4w, vl L
i — 20 I Bt B A 0 S T o X et B S
T IETF SR AL ) WAL TR AT DU S b A $i B
ERAE B GG R, S AREU R 0 A= 2
ik T H e B Oy A s >, B
MRIXARA LU e, A) 3D X T fff B2
i, W, RUPEET ML E, BRE
ZEIMRAR AL 2256 I PR ST fa b PR 2R X B
FEMSTE T

AR A T T2WI, DWIK IS TIWIF
GVAH3DESHERIX, ZRG 2N IF SRR ZARA
SRR IR Y SR gl A TE AL P AUCS31 4 0.891 |
0.896. MAIGKIMSERHRE, IhKR-—#54
A BRI AUCAT 1 40.923 . 0.914, IR ZE
A —EFRE T3 T S AL 2 Wl BE
HAT BB Y SRR S A~ R R A 4 R T 4 T b
TR A A T RS B, FE U B R R
HIIMSPIRAS T HA B S 1. X 5RZ4
H IR, SRR, A T AR
PRI, FRATTIE TG R A AE FSAR 4 2 R i 22
il th TR R KL, R PR TG B £ A 68 MST
RASRME T H B o0, FATFE 5T R
HO A T SRR TRl i LS 24 2 50k, AHELR
SVM. RF. K-NN. NBT, %HEUIRFEEMY
G2 2EA R R B T B AR A AR e M S st 8 T
Pege, U g iE 4 B AUC 514 0.891F1
0.896, [Hit, FueHEELFRFRE LT E M
FEAMSLIRAS Ty A R KT

AWFFEAFAE— MR RYE: B, B
MSUEE i /b, s ks e AR . H

U, AR SCE I T3l ) AR R DR G A1 i
7, WEE A s FIEAE R R A e i vFBE SIS
HEHL ) I EOGER X o e, ASBESE e — T
Oy BIBPERTSE, MEIAZ L BTRETERIEL
PERIEDT TS A B AR E

Zi LT, AW T 2L, W
TG ZSBMRUEZ AR F il R S G RS
RNV Sy sitp 7 5 e I K (S R o L NS 17 W
P B A EMSPIRZS Y il 58 TR, W BE T
(L REYEPIE =ik R IV

[ A2 vh 575 1 ] B A 3 3 75 R A7 AE ) 4

LSS

(& % X Bkl

[1] BERDEARRTERSEBE, PR SR 25, T E
LEEHMRZI TG (202350) [J] . BRAIEESA2%GE, 2023,
14(4): 706-733.

[2]  BATTAGLIN I, NASEEM M, LENZ H J, et al. Microsatellite
instability in colorectal cancer: overview of its clinical
significance and novel perspectives [ J | . Clin Adv Hematol
Oncol, 2018, 16(11): 735-745.

[3] NGUYEN L H, GOEL A, CHUNG D C. Pathways of colorectal
carcinogenesis [ ] | . Gastroenterology, 2020, 158(2): 291-302.

(4] BRI 2 J X I S5 SRR IO 2 B
WM EAC RN [) ] . IR A4, 2022, 41(3):
495-499.

(5] Sidhlh, XUSWE T B, 55 T2 SHMRIZRAFL
BN B R PD- 1R OIRES [T ] . IRRHUN 2248, 2024,
43(1): 90-95.

[6] VANGALA D, NILIUS-ELILIWI V. Neue medikamentdse
konzepte Bei patienten mit kolorektalen karzinomen und
mikrosatelliteninstabilitdt [ J ] . Zentralbl Chir, 2023, 148(6):
475-482.

[7] LIZB,DAIH, LIU Y X, et al. Radiomics analysis of multi—
sequence MR images for predicting microsatellite instability
status preoperatively in rectal cancer [ J ] . Front Oncol, 2021,
11: 697497.

(8] X O, BT £ W, F IGK-BRAFHEHIX
HWE M T RARRE M BOUAE [) ] OHEE A,
2022, 37(4): 326-331.

[9] GAERTNER F, MASSBERG S. Patrolling the vascular borders:
platelets in immunity to infection and cancer [ J | . Nat Rev

Immunol, 2019, 19: 747-760.



(R B8 % &) 202445335561 585

[10] YINGML,PANJF,LUGH, et al. Development and validation validation of MRI-based deep learning models for prediction
of a radiomics—based nomogram for the preoperative prediction of microsatellite instability in rectal cancer [ J ] . Cancer Med,
of microsatellite instability in colorectal cancer [J].BMC 2021, 10(12): 4164-4173.
Cancer, 2022, 22(1): 524. [13] HUANG Z X, ZHANG W, HE D, et al. Development and

[11] PEI Q, YI X P, CHEN C, et al. Pre—treatment CT—-based validation of a radiomics model based on T2WI images for
radiomics nomogram for predicting microsatellite instability preoperative prediction of microsatellite instability status in
status in colorectal cancer [ J | . Eur Radiol, 2022, 32(1): 714- rectal cancer: study protocol clinical trial (SPIRIT compliant)
724. [J] . Medicine (Baltimore), 2020, 99(10): £19428.

[12] ZHANG W, YIN H K, HUANG Z X, et al. Development and (ks HI: 2024-09-06 &I HI: 2024-10-10)

(B R G S ) 20254 4E1TIRE

R ) E 199240 T LUK IR 2 S 2 W, 19984F 2 e A R SLFIFERIEROARTR . 1 538 18 L A
BN ENAMVATFIER AT T, 245 T . ISSN 2096-6210, CN 31-2087/R. R0 BARIRALENH], A4
FEAS, IESC64TU/, WA Pl e S AR PIZE SN R . P EAZGEAT) (iR ) BdEE . PR S
SCEAREE AR, R ERHEAZ DI, RIS R AR U R R . IR SRR R EIR .
JAE S ST 45 A A e S

(Mbggse et ) R AR SR, FRER, BAEREHNE. RERE BN . ZER=E X EFE
BRI A AR T, JRIG IR L B AR BT . SRR EEHE SR R b, Yl
BE2EBiks . BE2EEE L SARREE B N Y R BUR 1T 1

ARFIFT AR BT, WEEFE4-653, M0, HAEIL1807TI,

B (MRS ) i

WAEMAE: LT AR 2705 5 BRI R g 25 B 105854155

g 4. 200032

B il (021)64188274

E-mail: zlyxx@zhongliuyingxiangxue.com

[ HiE : www.zhongliuyingxiangxue.com

(pEREE) FiEH




