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Detection of small breast epithelial mucin level in peripheral blood of breast cancer
patients and its clinical significance JIANG Zhuan-ji, TIAN Ying, LIU Hong-yan, SI
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[ Abstract ] Objective  To explore the level of small breast epithelial mucin
(SBEM) in peripheral blood in different populations, and its association with pathological
factors of breast cancer patients as well as the clinical significance. Methods Pathologically
confirmed 68 breast cancer and 20 mammary fibroadenoma patients and 20 healthy volunteers
were enrolled in the study. Enzyme-linked immunosorbent assay was used to detect the serum
SBEM level in the three different populations. The association of the serum SBEM level with
pathological factors of breast cancer patients was analyzed. Empty stomach vein blood of 3 ml
was obtained. Before blood sample collection, breast cancer and fibroadenoma patients did

not have any administration of radiotherapy, chemotherapy, bioremediation or any invasive
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examinations. Statistical analysis was done using ¢ test for comparison of two groups, one-way
variance analysis for more groups and LSD for multiple comparison, and Kruskal-Wallis test
for comparison of groups of non-normal distribution and Mann-Whitney test for multiple
comparison. Results There was statistical difference in the serum SBEM level between the
three groups(P<0.050). The serum SBEM level in the breast cancer group was higher than
in both the fibroadenoma group and the volunteer group ( P <0.001), but there was no
statistical difference between the fibroadenoma group and the volunteer group( P>0.050). In
breast cancer patients, the serum SBEM level was correlated with axillary lymph nodes status
and TNM stage ((P<0.001), but not correlated with the age, menstruation condition,
pathological type, histological grade, tumor maximum diameter, estrogen receptor,
progesterone receptor, human epidermal growth factor receptor 2, p53 protein, Ki-67, and
gene subtypes (all P>0.050). The serum SBEM level increased with increase of stage of
lymph nodes, and between different lymph node stages there was statistical difference in the
serum SBEM (P <0.001) in breast cancer patients. Conclusion SBEM specifically
expresses in the peripheral blood of breast cancer patients. The Serum SBEM level in breast
cancer patients can reflect clinical stage and lymph node status to a certain extent. SBEM is a
promising marker detecting micro-metastasis and judging progression and prognosis of breast cancer.

[ Key words ] breast neoplasms; small breast epithelial mucin; enzyme-linked
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i 4 15, IR /NHE 3 ] IR A e 7 ], FiZBR UICC2003 AEHITT Y TNM 4
HAARUE. 1T 310 1, T3 42 ), A 16 151, 20 {9 4T 4 B es s 3 2 S Aotk | 4R
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A, RAEMFEAR 20 min N L 3000 v/min 0¥ 42 8 em, &0 10 min, 775,
~80 CIRAFFI
1.2.2 %7k R H ELISA i iK1 & A BB F 1 AR A TR A F
(FLEPEO) AL TR AR PR UL BT . YEARPL M 3E [ Rayto. RT-3000 7 ;
ELISA %4 i1 Rayto. RT-6000 %4> [ Zh bR sz B,
1.3 Giitepabs

St 4y Mk A SPSS 13.0 %4, Shapiro-Wilk 347 1IE &S fi K 6, P>
0.050, A B IES S0 ; Levene ” test 177 22 55 B, P>0. 050, A 27
2557V . TR IEA AR AT 2557 MR N A R Dha s R, AL ] HL R
SEAEAR ¢ R, Z2 A B) Le B AT U7 22508, SR LSD YR TR L . TEART G
IESAMIT ZAF R TR M(Q,) £, R HAESEk 5 v 1y
Kruskal-Wallis H test, P<0.050 N2 REG 5 X,
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3 # %t Shapiro-Wilk 4GS, P<0. 050 , NFFE IE S0 17 ; 28 Levene test K6
By, P<0. 050, )7 A5 s R M Kruskal-Wallis #5560 . FLIRE 2H R B SBEM /K F-
S (@R EEE AN ERAE B ENSITFE L (P #<0.001) ; B
PR Fg R IR 2 B TS 12222 5% (P>0. 050, 1),

R AFEARESNAEILL SBEM KV HLAL

2057 ki SBEM [M( Q) ,ng/ml]
AL A 68 44.01(26. 14)
FURET Y iRy 20 19.06(9. 87)

AR I A 20 18.55(6.11)

X H 62. 452

PfH 0. 000

SBEM : FLAR/NEEEE ;o 5 LR A 4E AR 41 LL S P<0. 001 ;b 5 fit B ok I
FULLE P>0. 050 ¢ S5FLIREL L P<0. 001
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FLARIE B 2P I SBEM 28 Shapiro-Wilk £ 55, P>0. 050, 4% Levene’ test
R, P>0. 05,1 2 IE S50 AUy 22551 s R ¢ K3 80y 22 0 ik, FLIIE
2041 I SBEM 7K 551 R 4339 3 bk EL S5 IR 257 6 (P<0. 050) 5 I PR LA
BFARCFRE S TR T R RS B2 K 235 5 T ik L 4 B
21 (P ¥<0.001) ; 4 1l SBEM 7K F- 5 5B 4RI A Z0RAS L1200 2%
MR 2R IR iR K42 (ER (PR (HER-2 P53 (Ki-67 JEH /M BIT (£ 2) .
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F2 FUMEEESNEMFLIRNEEE H (SBEM) 5l AR ELA S RN K 2R

I AR BTG % SBEM ( ng/ml) F P

I A 4340 0. 009 0. 000°
[+11 52 42.39+16.23
il 16 63.66£17.02

YL, 1.733 0. 185"
1% 14 45.44+17. 87
24 38 44.95+18. 04
3% 16 54.90+19. 89

R LGSR 3.363 0. 000 *
- 33 34.67+11.47
+ 35 59.39+16. 01

g Bl 2 24 Y 0. 831 0.482
RIEYE S 49 47.82£19.92
pealil NG B 3 47.45+13.36
TR AT 7 54.29+15.22
HoAth, 9 39.71+14.33

Jihggd e K AR (em) 2.123 0.128
<2 5 39.42+31. 37
2~5 44 45.30£16. 28
>5 19 54.35+19. 07

(L) 1. 351 0.266 "
<35 7 57.14+15.54
35<AEIR <60 56 46.80+19. 21
>60 5 40.38+12. 54

H 2R 0. 147 0.555 ¢
% 48 46.52+19. 07
%22 5 20 49.48+17. 901

FE PR 4579 0. 106 0.956 "
Luminal A 7 39 47.33+18. 86
Luminal B % 7 43.95+13.34
HER-2 BHPEARY 7 48.36+17. 06
AR A 15 48.71£22. 14

P53 0.202 0.804 °
- 23 48.19+18. 02
+ 45 46.99+19. 16

Ki-67 0. 101 0.467 *
- 17 44.52£20. 59
+ 51 48.35+18. 08

HER-2 (IHC) 2.194 0.783 °
-~ 54 47.71£19. 62
+++ 14 46.16+14. 89

ER 0.016 0.716 °
- 22 48. 60£20. 25
+ 46 46.82+18. 04

PR 0. 262 0.302°
- 31 49.96+18. 61
+ 37 45.24+£18. 67
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2.3 FLWE B ANE M SBEM S5k 4as a6 &

FLIGRIRE H 3% A1 8 Il SBEM 28 Shapiro-Wilk 6 36 A 5 & 1E &40 4, %
Kruskal-Wallis #:56, ZM&E ML SBEM 7K -6 B4 45 43307 38 i o 5, AS [R] 9k £
454 WA Y SBEM /K22 55 WM ST 2 L (P<0.001) (£ 3),

F3 FUIREERE AN MFLAR/NEEE (1 (SBEM) 153k 45 4040119 56 5

WSS 5 (B0 % SBEM[M(Qy) ,ng/ml]
N,(0) 33 33.01(9.54)
N,(1~3) 25 52.59(13.17)

N,(4 ~9) 9 79.30(26. 81)
N,(=10) 1 80. 01

¥ 8 40. 426

P1ii 0. 000
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b1 I A i 1 I R P B $3 Ack | AE E R LR A 5 TR R e R AL, AR R
M2 B o T e ok BRAR ARG I A4 4%, RE A8 S I ARGz 28] 71 & 1t A 49 A v e 441 A
o R S PEBUACRE 2 6 LU BI6 97 P A TR A s e

SBEM J&—F ti SBEM-mRNA Zifish 1 90 > % Fk PR 21 i 1) W Y7 PR A 2 1
Richard"’ F* 2002 485 Y ARE , A R 28 B ic B A R 3 IR 3k A i 122 i
Y643 85453 SBEM-mRNA | iiFH] SBEM-mRNA {7 L i 11w 3 g 20 25 rh 3535
T A SR SR TR O ELA FUBR L 2URe S, T A R L i Tl s A RN
ALY/ Y AV

HTENANCT SBEM B 5T 48 K Z 8008k H PCR 65 S s 4l 44k 2
W, X Ty vk HAA RS 1 T SRR AR (H R B E R e e TR B R, N
18 A R R I A N TSl i, ARG & 3L R 12 kivs, o0 &
B R SR A AUk 2 Te ik B B2 I i ARG B S A 2 I Teg A Y a4 R it
H, ELISA 3EAIXHEEE, AR5 % H ELISA XA R ABESNE 1l SBEM #E47
WY, R IRFLIR I SN B I SBEM /K- 5 2 5 T4 e s At iR B i, 2 59 A
WENG 2R L (P<0.001) , 27 4 ff 2 FMEt R iR JE oA 1 (R 22 S5 R ge 2
=X, WA AT LR AN E M SBEM 5l R A SR R R AT, FL
JiseE FB A AR I SBEM 5475 H 2R3 (82700 i B2 2R i e K
2 M EZRRZ (ER/PR) \HER-2 P53 Ki-67  FL 43RG ¢, {H 5 B & 1)
TNM F 81 F1 itk 00 45 576 B R B AH 6 (P<0.001) , B 48 E 1l SBEM 7K F- Fifi
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TNM 433 s, Hed T SR 9 SBEM K & F 1 A I s 1Y
IR (P<0.001) . X 1d BHZL AR FR 34 ZME I SBEM /K - RE 0% S5 Bl IR 4339115
o, Bl PR 43 B3 v, R R A I 4 B Bl e % 1 AU it i 1y 5 X S5 1A
AP R 5 AW &, T ARG AR A & /N BEAH B 22
I bA a8, 1 W HREGEE D B R AL, o3k Xz R
A —0 200 o FLIRIEE AN R 1 SBEM /K 551l PR 0191 =22 8] 1Y ¢ 2285
RS OE— 5T

g bk B0 5 R L R L DR, N UK L & B PR R R s R S
A, ARHZE R, B bk B 45 P 2H A1 & 1 SBEM /K 3 2 i T bk B8 45 BP
PEZH[ (59.39+16. 01)ng/ml [ (34. 67+11. 47 )ng/ml, P<0.001 ], W55k 45
FEAEZH A I SBEM 7K1 Bl bk L0 45 3 A3 38 5y, 3t 150 BH bk L 45 7 B 2
HAZ , B R A AR B

SRR R T AR ST PO 2 — ) Sl R E & A ik
MR R, PG 2, B T fGFLIRE , 1 Luminal SV 538 5 105 847,
WS o3 21 485 3 R, 36 I RE S R 20 b 59 SBEM. 7K - % 5 T 0 Ak 558 5 1Y
Luminal V.7 2H 7K > ,fﬂﬁ%Zlﬂ%ﬁ%%ﬂ‘%%ﬁx , i SBEM 215 A B4l
H—Fa s IR A RS H 7, 0 A fF Tt — 258, M Miksicek
DO 25 IR R SBEM 1 ER (+) MBI A9 Luminal 3V %1 ) MCF-7
T-47DHI ZR-75-1 AR KE A ik  (HAE ER—  Z0 b4 25 1 LI AHEF 7 %) MDA -
MB-231 4tk H I FRiE, G A AR ST HREA XK. (1) AR50 H
AHy 68 ], Miksicek HIBFFE R 54 4, — & M/ NREARTF 5T, BUR 228K (2)
AR 525 Miksicek S5 [E], AT MG IREST , T 5 & 0 FEREDTSE 5 (3)
WFoE 7 ARSI B AR ASTa], ASAF9% % F ELISA 3 &0 H 45~ 8 E i SBEM it
&, J5# R RT-PCR 3%, KDl H Ar A& #5040 i 1Y) SBEM-mRNA ; (4) HiAh
AT A R R 22

Ki-67 A 4] Wt Ao Jed 40 AR S4B 06 1 R 36 A 2 — |, It R P8Rk 6 B Ki-67 3451 45
B RS R ) o AL AR B R SRR DL R T 2 DI AR 5, Je 1) ek 305 1) 2
BSEZREFR . ARG R Ki-67 &Rk FL A IRE B 1 SBEM /KA 18 5
SR

25 FTR  FLIE B A E I SBEM /KA — ST Beig I Wil R 21
AR NS R
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