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HE: BN BT CSTO BARKSABRBERBOLESE FHESBRAMNAMXR. RREXFRESHESFHRBHX
BBV EEBHMAE, UMY REHAIEEST BOBARES HERRAN S BEHBAETRBEIANLER, X
WERBEARBERARGRERA, FaRanndsas Rl E A5 CST6 kKT, it 8 M REIK & HEE.
SRR RS, FIT CST6 SRBSH BRBSEEE AHBS CSTo RRBESHMRBAMAMX, B L FHY MR A F
HERYE, 48 OBEBEABASD CSTo MUEREHBAREFLRALA N BREM, OCST6 MRS/ K
RAMERBERCEHBERE L. OBRBMEFTRAL, B 5E® HAML, K FRAREMER. QILRERE
55 CST6 A BB HEEBESL KESH SRESHHR HER2 71 ER K FH X, Hit ILRBMAL S CST6 kM At
KA FEN REREEBELRAAEX, CSTo BMERERHAR S ERBFEBEMX, BRTH AA¥ TR .ER &
HER-2 Pt RAIRBERBRAR, BT ABREFHBBNER TRATHRARNBEBFRBHEE,

XA RS ERERBEOBMHA M BB B REL AR

The association of protein expression of CST6 with osteoporosis and establishment of prediction

model of bone metastasis in breast cancer
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Abstract: Objective To investigate the correlation between protein expression of CST6 and bone metastasis in breast cancer, to
explore the relationship between osteoporosis and bone clinical parameters with bone metastasis and to build prediction model of bone
metastasis, with a view to a prospective treatment for patients, to minimize adverse events and to slow down the process of vicious
cycle between osteoporosis and bone metastasis. Metheds Immunohistochemistry was used to detect CST6 expression level in
cancer and adjacent normal tissue groups. BMD data and clinicopathological parameters of each case were obtained. Statistical
analyses were performed to determine their relevance to bone metastasis, to establish bone metastasis prediction model and to test it
accuracy. Results (DPositive expression rate of CST6 in bone metastases group is lower than that of the other group, including
normal tissue. (@ Expression of CST6 is correlated to tumor size, clinical stage and axillary lymph node metastasis. @ Bone
metastasis aggravated osteoporosis, and its effect on osteoporosis is greater than that of age and sex. @ The bone metastasis in
breast cancer is correlated to the expression of CST6, lymph node metastasis, clinical stage, histological grade, expression of HER-
2 and ER. Conclusion The positive expression of CST6 in breast cancer is negatively correlated to tumor size, clinical stage, and
axillary lymph node metastasis. The reduction of expression level of CST6 and osteoporosis are associated with bone metastases in
breast cancer. Clinical stage Il , histological gradell , ER and HER-2 expression are major risk factor for bone metastasis in breast
cancer. We established breast cancer bone metastasis prediction model, and it can be used clinically to predict the risk of bone
metastases in breast cancer patients.
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FHERER,

MMM BB (ECM) BB LM EREZR BN E
REE THIHBIERSBREOR EHERE
AR ATREBEARESD , LREAnE
1 B§ 30 #1 79 ( cysteine proteinase inhibitor, cystatin,
CSHBFEETSFMEREAESE S, HILHK
% ECM M & EMAIEA" . LHaEmEOammH
73 M(CST6 = cystatin M/E ) 2 J JiR /8% 6% 46% 126 490 9 2%
B, MEEARSREE BERAER, TEE
ABBEEBHSEEEREDY,

FRENBRETERBERAE. HFBEAKRRE
ABHER, THARERE, REARMBEEH
RERAKEFREEREF R, AMIBEE Y
BAKMEE A HXE FRABEHREE, %
WER;MEEERERTREERE FREAESN
fa 4> U1 A, 4k T o R AR B

HRER ERAS B WEEB=5F,
ARBRAREBE, XUEMBXTRIERM
PR RATBEREAREHHEL,

1 #EMA*E

1.1 —g%ER

WEREAMKENMBE-EBR 2011 F12 AF
2016 4E 5 H , ARG RZBITHIBRELEXRIBIEG
RERBOAEHRE, S HARBREBEBAMKE
HEBFHBAE 0 6, BHRAYREEAARR
EYEBARRAENILBRAR ., KEGMRAIRE
—RHNETERRE(BEHBARELHW L ANERD
B BB B RIRT )
1.2 FE
L2.1 ABFE:2FALE . REAHEBREK
BE,AEOEFEN,2 um Y H, EliVision™ super/
HRP(H KRR EY /BRI SV RE) i AL 3§
AR CST6 ZALATHRE, TRITESHBIER
HHBHTRE, BEERNR . BEFEEREY
BB XR46 WHE X LB % F X (X H, Norland )
g, SUNBRERASE—HEEL, BEABA
REHE R 2 XK BMD {5,
1.2.2 ZRAE - SHREF2ERAEAUERSE
W& TSR AR EARERERR,

BRBNEHREEEEEEEFEE TR
WERS(OCCCS) i E LWL : — P —PU L
BUu THRTRAESNEESR 2 fmlEE (-
2.0SD) , thA[4k BB OCCGS B HE LWk B & T

P& 25% .
1.3 Siifibs

% 7 SPSS 20. 0 BG4yt BE, E AWK R R
F () RE Fisher' s KR 1T xFIEM Y &
% .Spearman 3% 43 ¥ L & Logistic [|] IH# % £ H
RoHT,P<0.05 hindE , B BHBRWER,

2 #R
2.1 CST6 AFIBEFAR BAHEATHERHESE
ik

CSTo BT 2R NP U/ M FRATIRE AN
B, EEATHE, RELREFHAR RERERHE
BAHBHAREBHI B AR PHEERSHh .
85.00% (68/80) .75.00% (30/40) .42.50% (17/
40), CST6 AFEHF A MAR REEBHBAINLR
BARTRLHER TERBANAREBAR, =
REKT ¥R (F 450 23.31 M8.72,P <
0.0125),
2.2 FLBRE CST6 MRA SRR EH KR
SR CSTO K PS5 BERKKBRIMNXE, B
F 1 T . CST6 Bt 4 58 Ak K/ e R 43 38 RS
MEHERBHAEBEMR(P<0.05); 5EH 2K
RZ&(PR) ARGHR HMEZIE(ER) AER
BAEKRATZK 2(HER2) B & E (p53) A
W T A KRB HUR (Ki-67 ) F45 % & B (E-cadherin) &
BEMRK(P>0.05),
£1 AMBEP CST6 EHMRERSHERBRXR
Table 1 Expression of CST6 protein in breast cancer and

its relationship with clinicopathological parameters

CSTé

RESK a5 K H#ER% o ?
+ -

<45 16 7T 9 4375

£#(%) 45-60 32 18 14  56.25 2.8 >0.05
260 32 22 10 68.75
€2 2 26 6 8125

K/ (em) 2-5 40 20 20 50.00 15.01 <O0.05
25 8 1 7T 1250
I 12 10 2 83.33

HR¥HG )i 30 16 14 53.33 .42  >0.05
it 38 21 17 55.26

W3R8 [+0 56 38 18 6186 .o 4o
I 4 9 15 31.50

BEKEERE 32 10 22 3125 16.64 <0.05

+
- 48 37 11 77.08

ER + 30 16 14 53.33 0.58 >0.05
- 50 31 19 70.00
+ 32 22 10 68.75 0.0435 >0.05
- 48 25 23 52.08
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CST6
REZH a5  #K Ll S p
+y -
Her-2 + 16 8 8 50.00 0.6318 >0.05
- 64 39 25 60. 94
Ki67 + 52 32 20 61.54 0.4767 >0.05
- 28 15 13 53.57
P53 + 12 6 6 50.00 0.1224 >0.05
- 68 41 27 60.29
E-cad + 24 11 13 45.83  2.3604 >0.05

- 56 36 20 64.29

2.3 BRENSBEBEMEESS I
R R R J7 K% A Spearman A XM HT, R &
~ERANERRBRBEMX, 5F& XY
BHEX, RE2.3,
R2 BRGMHSHEINFR B
BRARRMEXES T
Table 2 Correlation between osteoporosis and sex,

age and bone metastasis by chi-square test

wH KRR,

RE R o B4 e
¥ 7) 3 3 2 5 0.1685  >0.05
58 44 31 75
&it 47 33 80
£33 <45 8 8 16 0.6963  >0.05
45 ~60 19 13 32
260 20 12 32

BN BEY 30 10 40 8.72  <0.05

R3 BRENSHIN FR BEB
Spearman # % M1 3 1t 43 47
Table 3 Correlation between osteoporosis and sex,

age and bone metastasis by Spearman test

FRHEBER
BE. X¥ —— 4it r P

5

44 31 75 -0. 000656 >0.5

45 ~60 19 13 32
=60 20 12 32 0. 085167 0.7764
& 47 33 80

EHEEN + 30 10 40 -
- 17 23 40 0. 7704 <0.05

2.4 CST6 5B BFEHMY spearman KT
AL CST6 MM B E R RA 17(17/47) fi
HIEHH (36.17% ) , M 7E CST6 FAtEM B H B,
MR 23(23/733) BB 5% (69.70% ) , Spearman #
KOWERER BB CST6 RAE5BHB
HEEHAMAE(r=-0.3301,P =0.0017, P <
0.05), HREZIT¥E X,
2.5 FREEHBSERBERRMHEXES
AREBRBHRRSAKESKE GRS
Mg B MBS ER M HER-2 MR HERIA.
CST6 KB R IAA K (P <0.05) ; i 5 4 # | ph g
KN #4216 8L PR p53 , E-cadherin I Ki67 A4
X(P>0.05), W¥E4,

R4 IBBERBSERREIRMNXER

Table 4 Relationships between bone metastasis in breast cancer and clinical pathological data

BHB 5
RESH 45 Bl % HEED
F) X Px
E (%) <45 16 8 8 50. 00
45 ~ 60 32 10 22 31.25 3.09 >0.05
=60 32 22 10 68.75
58 A /1 (em) <2 32 13 19 40. 63
2-5 40 22 18 55.00 2.03 >0.05
=5 8 3 62. 50
HAEHE I ‘12 10 16. 67
I 30 12 18 40.00 11. 69 <0.05
i 38 26 12 68.42
IKe B 43 3 I+1 56 22 34 39.29 8.57 <0.05
il 24 18 6 75.00
B HEEE + 32 22 10 68.75 7.5 <0.05
- 48 18 30 37.50
ER + 30 20 10 66. 67 5.33 <0.05
- 50 20 30 40. 00
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& i
WEESH A 5 Ik HBED
-1 x X P x

PR + 30 14 16 46. 67 0.2133 >0.05
- 50 26 24 52.00

Her-2 + 36 26 10 72.22 12.93 <0.05
- 44 . 14 30 31.82

Ki-67 + 52 30 22 57.69 3.52 >0.05
- 28 10 18 35.71

P53 + 12 8 4 66. 67 1.57 >0.05
- 68 32 36 47. 06

E-cad + 24 10 14 41. 67 0.95 >0.05
- 56 30 26 53.57

E:FTRR AT xFREHIRE,0=0.05," P<0.05

2.6 AMRBEHEBHIERM Logistic HAEZHEE
vl

MEEBELITFEMELRREBEE: CST6 A
HNEHR RSP RS MKEEHBIEL ER,
HER-2, XtH 4T Logistic BHZ HE 44, RIEE
5 16 Br Logistic IR , i #2H8 : Logit(P) =
-81.245 + 21.948X, + 10.043X, (1) + 17. 836X,
(2) +1.352X, +10.467X, +8.315X, - 7. 838X, %
RER:-BEKCEBRHFAFTE(PL>005),
CST6 AHLI¥ 4 % .5 K 43 #1 .ER (HER -2 # AJ7
(P <0.05), 4% 111 % M55 11 1 .ER & HER
-2 MR AYEMNIRBEEREEEN AR R
F,CST6 FHIE R X R HERPEE . B FHITHA
b G R (a=0.05) AR (G=13.525, P<

0.05), ¥ ERBURAMAERIFFTHE R P =
171 +exp[ - (a + Xbjxj) ], #5120 o] B8 A A& 4 0]
BEEBEBHIFHN P <0.5MP=0.5, X Lk
WBIRKERREBRFEB KA EET RS H N
85% F195% , ¥ HE K 90% ,

®5 TEREMTRBMA

Table 5 Variable and dummy variable assignment

TEA TR RE(="HRMEFS)
X, IKs B 43 31 I8+ 0#=0,1H=1
X, HAZENR I1%=1,01%=21%=3
X, ER B =0, P =1
X, Her-2 FAtE =0, FHH: =1
Xs BEMEERS X =0,%=1
X CST6 £k BEtE =0, =1
Y BEEEFHEYR % =0,%=1

®6 FRBEFEY Logistic [IARHNHT

Table 6 Logistic regression analysis of bone metastasis in breast cancer

EWEE WEERE R Wald {8 Bt PE[ xR

(B fH) (SE) (Wald) Ui (Sig) (RR)
X, ¥R 43 7.523 2 0.023
X, WERA#I(1) 2.195 0.733 8.967 1 0.014 7. 460
X, WapR2#(2) 1.564 0.751 4.337 1 0.031 4.821
X, AHEHR 7.262 2

X, AAEHHK(1) 2. 104 0.756 7.745 1 0.003 8. 478
X, A8 EFH(2) 1.178 0.414 8. 096 1 0. 002 3.084
X,ER 0.352 0.078 20. 366 1 0. 004 1.674
X, Her-2 0. 467 0.243 3.693 1 0. 005 2. 149
X, BRMHEEEE 1. 831 0.354 26.753 1 0.058 5.373
X, CST6 -2.783 0.729 14.574 1 0. 001 0.072
B 1.812 0. 181 100. 221 1 0. 004 0.216

3 W B s PR A e B 5 B SEBR IR 9 7 R (R R TB A1

BREABREMAERANERNAREZERT
HRE BB, B8R —E s R, B K IE N A

3.1 FLIRH L CST6 MKk
CST6 FATFTIEHAR LMK, ZWB KRN
HEIBEARRFHERTAERL, ALRE
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R CST6 ERAEPHELABBEEFHLIMK, HXK
H¥EL, MES—BYE, BEBARHALR F CST
HAYRBEXEERARASA REFHRAK BFA R
Ex5, TiRECST6 GABRERATIBTHNESS
HAGEEMMN, MAEEBHEEEYFEIT AT R
#HEEE A, Shridhar £ KB th B — N RIFH
EIE
3.2 CSTO MIRASmERER LR

AL B8 CST6 ik 5 by K/ G R 4380
BEREEHBRAE X, SHMKERFERED
(ELG 8B X, Vigneswaran S E,
FLAREARA b CST6 M F AREME R KM A&, X
S5ARXEWH R, #&x CST6 0] §& 41 ik & 40 A 7
T-. Shridhar 27 f BF 52 4% CST6 2R A A 7L/
YA, A B H 6k B 3 b b el 40 O 3E 5, T CST6 Y
FERREFY R KR cystatin M — 4, B & B H
REABMEERBLREAER. Hit,CST6 i
WHAREIMH EREREABMAIMERL, CST6
BIRS e fEE M EERAN R EPREEREE
M. L EHXAMHMEK/NS CST6 RiEHX R
K CST6 P 7 M HL &, 75 B 30 2 £ A R A [ &
s
3.3 BRBINSBHB

EEREBANBERGAMREAE —CEHESY, X5
Zheng'™ B LE W — B, HHIB FRH K T EEXT AT
BEBADEER  EETHLEZARBEEREDE
K TE &R B. Grady & ERWBIT B RHBEMN TS
HH AR HERREEHAEABENEL A LN
BHBR, SUBR h1E b — R3S 40 M B,
BB 40 M Bk B 5 %I 38 3, M H] -8 Rl , T 2
HEE, EdmbitR HEBHBFENRASE
AT R RS o
3.4 CST6 53BEBEH

CST6 ¥ bt & B2 & H & ' 9 Legumain ( T 3%
ZE H) Ml cathepsin B\ L(HAHE A M B.L) RFEK
W, M _EEHSIRENREZRBFEEMERX,
B, CST6 53t & R R 1 B 79 8 15 ok # 7E 2L IR 788
MEEEBHHBEEEME 7, CST6 HFIKK
THIBBEERBFARERML, ZHETAE
KB5S AR B E SRR ST, X & XS A R AT T
BLUREHESRBR ABRETE. RITAHR
8%, E4 CST6 REfE N —Fh 254y, Al T H W K &
MBHEB.
3.5 AMEBERHBSHEEARENE

KT IR B R ROW B e B R A B
R, EFEEGERARME. S ALRFRATH L
AEEBSRKS P HH ¥ 0% HER2 ER,
CST6 H X, IR PREBHNIERBEHRNRZ—,
HEUER RS % HER2 MR EARMERAE
FEMEHRENRESE, XSERNIZHH RN
E—B, ERRESGEARARFMHNRKUEESU,
A4y ¥ EINA ER R EAR FENFWHIT R
REFBK, EREBREE, FERE.
3.6 BHBEEHNBNER

AMBEEZATHRUIAREESRE, UEE
SRR RTEEHER T . EARBKE Y A
BARBRD EREANBEATEETESHAR
Blo AT HTRE A AR BB R T 4% 2 FT 6B, Il
s PR LBt — BB IERE

GihRrR, ZERFITT CSTO AFLREFA
SHBALPHRIKFRERRERNRSERED
] B STk, S T R IR R, 0 & RE B B A
ZHERBRAYRETHENER. H—TE, &
BEST 80 B 820, BF 5 07 BE #E X B — 4T 3 CSTé6
EARBHRIBPRENAREANRR, T
BERAEAR, ARG T ERERANTR.
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