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Abstract ; Objective To investigate the proportion change of CD44 */CD24 = /ALDHI1 * cells in breast cancer tissues before and after
neoadjuvant chemotherapy and its clinical significance. Methods 153 breast infiltrating ductal carcinoma patients confirmed by core
needle biopsy from January 2013 to December 2015, clinical stage Il a-lllb,were selected in this study. Double staining immunohisto-
chemistry (IHC) was applied for the detection of CD44*/CD24 ™ cells and single staining IHC for ALDHI in breast cancer tissues be-
fore and after neoadjuvant chemotherapy. Statistical analysis was performed to investigate the expression of ALDH1*,CD44 */CD24 ~
and CD44 " /CD24~/ALDHI " and to explore the relationship between the cell proportion of CD44 " /CD24 = /ALDHI " type and clinico-
pathologic features, as well as chemotherapeutic effects. Results 7. 2% breast cancer patients showed overlapped expression of
CD44* /CD24 ~/ALDHI * phenotype before neoadjuvant chemotherapy , compared to 22.9 % after neoadjuvant chemotherapy (x* =
14.737,P <0.001). CD44 * /CD24 ~ /ALDHI * phenotype was significantly related with tumor size(x* =5.889,P =0.015) " intravas-
cular cancer emboli (x* = 15.223,P <0.001) ,HER-2 (x* = 4.036,P =0. 04 ). The chemotherapeutic effects (81.8% ) on the
breast cancer with CD44 */CD24 = /ALDHI1 * phenotype was much higher than that with Non-CD44 */CD24 "~ /ALDHI1 * phenotype
(45.4 %) (x> = 5.748, P=0.017). Conclusions Neoadjuvant chemotherapy could promote the expression of CD44 * /CD24~ /AL-
DHI1 * phenotype in breast cancer,and CD44 * /CD24 ~ /ALDHI1 * phenotype was correlated with chemotherapeutic effects , which may be
a potential clinical index to predict the chemotherapeutic effects and prognosis of breast cancer patients.

Keywords : neoadjuvant chemotherapy ; breast cancer; ALDHI1 ;CD44 ; CD24

FEGIH AL BRI (62777264)
TAEAEE oG, 5, AR, DR 07 1) FUIR L I3 iR , E-mail : zhzhg001518 @ 126. com



- 308 - Z # B %5 Anhui Medical and Pharmaceutical Journal 2018 Feb,22(2)

FLIR IR LR W WM I 2 — , H s A
RN R FE AT 2P 1) B O (AR i 1 ™ 1
. 7 % Bh 4k JF ( neoadjuvant chemotherapy,
NAC) WRRARILIT , AF 0 FLIR IR 25 5 10 97 SR g h
1) A AR A, )32 I FH T Je) S e 0 A L L
T, T AR B AR DIBR R AR, FURE T
4 i ( breast cancer stem cell, BCSC) 2 3L g Jw o H
A Z1a AL T RE AN B B A2 BE T i JELAG R 2 1k 4
Ji, HOR AT B — s W HRPTAE T, P O L R o
40 A L T e IR 1) R R R R B R RN A R
PAREFEMMEM Y . BRT CD44"/CD24 " A
Ry FL I T A %) R S P R AR AR A R AR R S
KWL S B 1 (aldehyde dehydrogenase 1,
ALDH1) A5 2L g 28 45 19 30U R 25 4 56, ik
AR Ay L IR T A P o 35 0, S 7L B 1) R
RIE, ARBESE R TR I NAC R 5 7L OIR
CD44*/CD24 " 5 ALDHI * 3R AU 5 & 3K 1) Ho ] 22
1k, ik yrE ALDHL */CD44 * /CD24 - R 5
LI i PR s BRARALE S AT ROR I &R, il RTE
ISP UM S A —E Y B M .

1 #EBEHEE

L1 —f#ES EBORMiT AR BERE L RIX
2013 48 1 J]—2015 48 12 H YA S DAL ET 5
RIS B A o BEA2 BT 1) 22 PR 36 LR IR T M A
IR 153 4R IE 27 ~ 65 & P AR IR 48 X I
JRTa ~ 10 B4, Ho T30 75 4], WHA 78 44, A Hif
TBI7 2. RAZIE 175 mg - m ™" 5 £ 14 fib %€ 75
mg e m” KLWLR 60 mg - m 7 HMLE LA, I
BN 500 mg + m~*,5-FURMENE 500 mg - m 75
U RFRGERIKTE o BT A T 283 3 Jil o — M7 A
LR 3 AR, AR B IBORT A 2R AR, TR
RAFHFARAFAE — 80 C KA, WSCHE PN A 8 19 I R
TR EBORE, TR AT B AR A TR G ARAS B AR A1
SEAH AT 4 wm JREAHLS Y o PR E &
A PR A B 2 DY, T SR e ) =
1.2 FERAFREXWHZE ALDHI fhi N
FE P4 ( abcam ,ab52492 ,1:100) , CD44 3T A\ BA L
F&HT14 (abeam, ab51037,1:50) , CD24 faHi A BA 578
DA (U TR AR AE W B IR 7], bs-0528R,,
1:100) , 45 20 AL A5 57 £ PV-9000 B¢ Polymer
KGR & (Lt 2 e AR BRA RS
Al) o BAELBRYS IR AT

1.3 FBAERATE 2 A5 LKA HERER
R IAUE B Y g R A T4 . ALDHI BLijugh
HYFE S I E MF-451 1 05 v, B 5K T REML 5 B

10 MEF A TERIT 48, S8 5 O3 E, g 414k i)
S PEHAS SRk BA PR Y €058 B2 773 R PH Pk 4 6 F 4
FEPEA IR R, SR 5 X AR PR A5 20 o PRI 2 €05
PEAFRIE:O 43: =51 43 32 700 + +,33 70 + +
+o PR 5 B P AR iR 10 3 TEFHPE A 5 1
g3 BAPE 40 M e 9] <25% 452 43:26% ~50% ;3 45
51% ~75% ;4 43 PHYE AL LU ] > 75% o e 45
1,0 ~3 45 =34 ~55 1 +:;6 ~T 40 + +38 0L I
+ 4+ H - APERIR, + ~ + + + AR
5. CD44/CD24 WUjL4h ity 1 e S IR v e 257 107
PAEATHIE  FE R UE Sy . CDA4 544 200 it Ay 248 i
FRECE,, CD24 [ 20 A A B 216, WA 45 2R 200 i
I S A i B IS TC T €0 A5 5 A0 i A 2
S CD44* /CD24 ™, 455 . JC CD44* /CD24 ™ 4Lk O
4y;CD44 " /CD24 ™ Y L 6] h 1% ~ < 10% -1 4y
CD44* /CD24~ 40 i e 191 S 10% ~ < 50% :2 4y
CD44* /CD24~ 4ff g Lb 5] 2 50% ~ < 75% :3 41
CD44 * /CD24 ™ 4L L A5 Fy 75% ~100% <4 4y, ek
¥ 0 -4k CD44" /CD24~ KR M, =1 530k
CD44 " /CD24~ FRIPAYE, Z7A A — 2R A AL-
DHI1 FLyLgh il Jb CD44/CD24 ARG 25 2 ¢ [a] Bf 2
4 ALDHL* 1 CD44*/CD24~ 3 I () 45 A M N
CD44 " /CD24 " /ALDHI " FRARIFHM: , A M

1.4 JF30FEM SIS DA 41(WHO) SEA9%YT
BN FRAERT T G TPEH « I R 58 2222 % (cCR) , 95
FI5E 20 (pCR) , 5322 (cPR) F2E (SD) , i i
(PD),cCR +pCR HA%L,SD +PD H Tk,

L5 GitFERE WS SPSS 22.0 #17
BRI, N R 7 B X KK, P <0.05 £
INEFAGIEE S,

2 #£#R

2.1 ALDHI1 #1 CD44 /CD24 7EZL B8 AR iy
RiEHER  ALDHI HEHZEAMELALS MR E
A A AT, Je 8 AR B (5, CDA4 BH I 41 A
21 it AR A B €6 . CD24 PH A 40 i Sk 40 i I 20 €, KL
S50 CD44 7 /CD24 ~ 2 R ) 248 Jif A58 522 Ao 5 €6 L o
L U1 T4 N P = e

2.2 NAC BB BRE AL FRA B CD44/CD24/
ALDH1 iR 1BR  NAC [, 2R 4144 AL-
DH1 * ERI Y Ll R 23. 5% ,CD44 * /CD24 ~ F R ff)
Fe ol 40% ;CD44* /CD24 ~/ ALDHI * 3 51 ) 1t 7]
HT.2% ;NAC J5 FLIR 4121 4 ALDH1 * 3271 L
fih 43.8% ,CD44* /CD24 ~ FE R L5l g 75. 8% 5
CD44* /CD24 ~/ALDH1 * £ R L Hy 22.9% . 4
x> # % NAC J5 ALDH1* CD44*/CD24~ .CD44 "/



Z # B %5 Anhui Medical and Pharmaceutical Journal 2018 Feb,22(2)

- 309 -

CD24~/ALDHI " 3R 1 L 1) 34 B2 AL T 7 fip 4 1 4 2%
Thim BERAGEE (P <0.05), WK1,

2.3 NAC B ALDHI1 #1 CD44/CD24 fi Kk 155
53R R ARRERERXFR  NAC {j ALDHI Y
IR PRI W RS0 DK e e ME DR S2 A
(ER) A4 3 R 32 48 (PR) A 3% MISCHE (P <
0.05) , H4Fls A ZRE0 L 45568 (HER-2 ok
FHISRIE(P >0.05) ; CDA4/CD24 #3215 T K
N IR R L A5 RS Bk e (ER (HER-2 47
WAEMIAE(P <0.05) , 54 A 2R DL PR JC 2.
FEHAKNE(P >0.05) ;CD44 " /CD24~ /ALDHI * 7

(2355 g /s K A8 R e  HER -2 A5 Sk 35 A G
PE(P <0.05) , 54N A 2R B0 I AR 2301 bk B 5
5% ER PR JCE EAHCPE(P >0.05) , L3k 2,
2.4 NAC §iZLpRE AL FRA B CD44/CD24/AL-
DH1 WRIESHITITREIXFE  NAC i, LR
gl ALDHI i 3235 5 NAC 2050 6 B 2 M 6t
(x=0.618, P =0.432);CD44*/CD24 "~ £ # &5
NAC FCRATE B MM (x* =2.399,P =0.121) 5
ifif CD44* /CD24~/ALDHI * 227 5 NAC #UR171E B
A, H CD44 ¥ /CD24 - /ALDH1 * £ R gEHL 7R A
#H RIS (X* =5.748,P =0.017) , W33,

F1 NACHIRIREALAIRAEH CD4,CD24 ALDHI BRIEER/[n=153,4i(%) ]

ALDHI * CD44 * /CD24 - CD44 * /CD24 - /ALDHI *
st ]
+ - + - + -
97 B 36(23.5) 117(76.5) 52(40.0) 101(66.0) 11(7.2) 142(92.8)
[ xid= 67(43.8) 86(56.2) 116(75.8) 37(24.2) 35(22.9) 118(77.1)
i 14.064 54.062 14.737
P <0.001* <0.001 <0.001
2 NAC 8] CD44 ,CD24 ALDH1 {J3Ri% 5 2L IR E G R FIB4FERI X 2 (n =153, )
ALDHI1 * CD44 * /CD24 - CD44 * /CD24 ~ /ALDHI *
I AR BRAEAIE N B X i PfE . B X i PE . B X i PE
AL/ B 1.161 0.281 2,371 0.124 0.001  0.980
<48 16 64 22 56 6 78
>48 20 53 30 45 5 64
YR 2.129 0.145 2.702  0.100 1.127 0.288
2 21 52 32 48 7 60
& 15 65 20 53 4 82
JigRa ke /1N em 9.469 0.002 34.311 <0.001 5.889 0.015
<2 25 11 44 35 3 97
>2 47 70 8 66 8 45
I 4340 19.718 <0.001 6.574 0.010 0.481 0.488
Il 6 69 33 42 4 67
il| 30 48 19 59 7 75
W Z55EFS/ mm 0.001 0.979 9.776  0.002 0.170  0.680
<2 9 29 47 68 9 101
>2 27 88 5 33 2 41
GRS 5.254 0.002 27.151 <0.001 15.223 <0.001
+ 13 21 39 31 8 25
- 23 96 13 70 3 117
ER 57.488 <0.001 57.901 <0.001 1.964 0.161
+ 28 15 37 11 7 53
- 8 102 15 90 4 89
PR 55.466 <0.001 2.009 0.156 3.749  0.053
+ 32 24 21 53 5 109
- 4 93 31 48 6 33
HER-2 0.005 0.946 40.147 <0.001 4.036 0.045
+ 19 61 9 72 10 78
- 17 56 43 29 1 64




- 310 - Z # B %5 Anhui Medical and Pharmaceutical Journal 2018 Feb,22(2)

%3 NAC BTZLBREHEAIRA H CD44,CD24 . ALDH1 [
RIESWFTFITTHMER/[n=153,41(%) ]

IR

G N - X PAE

Tk EE3

ALDHI * + 0 17(47.2)  64(54.7)
0.618 0.432

—  19(52.8)  53(45.3)

CD44* /CD24~ + 23(44.2)  58(57.4)
2.399 0.121

- 29(55.8)  43(42.6)

D44+ /CD24 ™/ +  2(18.2)  79(55.6)
5.748 0.017

ALDHI * - 9(81.8)  63(45.4)

3 g

LR FoE e 4 TR 91 L PAY g AL P L i =2
—, B — AR H ™ TG A AR R 1 )
B RS A RGE R TE R K [ RS S 4R
RO B, R 2L R 35 E A — KR8k
FEPERRE S o Hagiit, 76 15 2016 4E L4 249 000
(T2 FUIE SR 3 U R LA T 2E T B0 B
Bk E 40 500 411, fE KR ERK, FLIE
FW) S AEAAF R RN 50% ~60% " . H R FLIR
G YT 7 v BB A TRV T B 4
WHETT ALTTSE T NAC 1 R Pt b ke 22 31 K %
M, WF5E R0, NAC RESTE A BT /0 =3 e
SPL AR 9 38 40 35,/ b e A% B L2 5
A I RE R 245 1) 2 2B, AT A 0 5 9 T AR I 7 Bl e
2 B LU R s T TR e B N 3 &
REM R A Ak, NAC 38 AT L FH SR 3 A L B
B B MR AT SRR , DA 5 3R T I % i
BT L R B RTELIRE LYY TR
O UG T —E M RE 4, (FR FLIRR (R I LR A7 R
FIAE 16 S PRI AR A28 SR e PRI, -3k 19
Il PRAT R 236 FL 6 1) SR 2 Y T IR B2
T%52Z—,

JibE A o 2 g A i b oA B IR 2 )
SRR B S B R % A R R S e s i — T4
i, 3T 4R 5 6 T LR T4 2 ( BCSCs) B W5t H
w2 T FLRE AT REAE AR — E L Y
FUIRAE T 200, (6 A5 S 0 K AR R K kTN
R, N SEELRE R E N PG RZE. TRE
B, A g LM T 40 L ) S R AR R R —,
CD44 * /CD24 ™ 0] L #3000 3L I o 58 3% B
ALDHI J&—Fh 4 M35 G , N5 LR 088 B 10
P FIE R 9 35 AR 6 , 388 T 1 S e T 4 g A2 45 5L
Pt 40 1 e 2 0 S T g 0 R R B
SRHE AT ALDHIL * Fll CD44 * /CD24 ~ X A Fp A [A]

A ) FL BRI T 20 A 3 00 2 3R 1 0 i A 5 A
XTACTT B SN DL I 22 AEL2 W A7 A — 5 1)
e R B R B AT 2 S EELIR
FEALZ1f ALDHL * Feusehn s B 4 27 W9 & B
ey Al fifi LR FE PR I CD44 ™ CD24 7 4
i 5 RAARG 5 1T 5 A5 0 9 & B L B g A 3 1 A1 ) I,
H CD44 * CD24 =" & 10 (14 L g8 T 40 it L 49 224k
SRR I Y L M, BT TR
EFMEH A P ES KA EHR UL S50ITZ
(] PR AE DA IR 1 L I . IR, FRATTF R T
IEIRAFAE o

A ST 1 5 L FH B 5 2 A PR Y R B ik
A3 SIS T ALDHI * F1 CD44 */CD24 ~ Wi i 35 I 7F
NAC 1ij J5 LR L 240 M i Rk 16 O, & B AL-
DHI1 25 [ 7 5L R g 41 2240 it vh 1) 2 €038 47 Sy 240 it
J5T, ALDHI1 * 274 (1% 4 Jfl Y 8, o £ 3 £, CD44 FH
21 Iy 440 e 5 £, - CD24 B 1 40 i A 40 T 41
o, BG4S Ry CDA4 ™ /CD24 ~ 78 (1% 41 Jfd i 52 4%
B T s R TC AT 5 S T

45, TRATTA 153 7] e 3 i FLAR R A 4L AL-
DH1* ,CD44*/CD24~ FiI CD44*/CD24~/ALDH1 *
SRR A Y G ST T Gt i M LR
A1 & B, NAC J5 ALDH1', CD44*/CD24" .
CD44* /CD24 ~/ALDH1 * 32 %I {4 Fb 51 ¥ %% NAC R
BEF S, HERAGRIEE X (P <0.05), B
4t B B, ALDHL® | CD44*/CD24~ . CD44*/
CD24~ /ALDHI * R RI KK 5 NAC HA MM,
H NAC /] DU i s =i 2 0 0% L AR 98 T 4t L 191)
Hhno XA NAC J5 2L IR T 40 M s AR
AT e T 2L IR T 40 R 22 Ak 40 i 3 5 )
1E 30T R E A 240 o 3 0 399, T 28 K 2 B Ak 7 24
V) — AR SR AE P T4 T3 5 ) 401 %) e g 4, AT
f#if% ALDH1* .CD44 */CD24~ .CD44* /CD24 ~ /AL-
DHI1 " A0 L 1 40 40 e mT DAk ke fh g7 254
MIFEH RIS X AT 25 AR Be

S} T 5% NAC Fif ALDHL* CD44*/CD24~ %
AU H S 3k 5 FL I I R R AR (] i DG %, 6T
A3 %3 4> M T ALDHI* | CD44*/CD24" |
CD44 */CD24~/ALDHI1 * =Fp #0453 3 3L I
PRI BRARFE AR G . 455 30, ALDHI [ k1K 5
JIeE /I I PR 4330 KSR i (ER (PR AT IR 3 AR OC
PE(P <0.05), 1M S4E R 4o 2R 00 bk 045 55 7%
HER-2 JC i3 340 1 (P >0.05) ; CD44/CD24 (13
Sres )iy A NN (97 R 8 I N AR 235 N I/ &= R Y o
ER HER-2 A B EAHCHE (P <0.05) M 5 4FE 1% 4



Z= # E 25 Anhui Medical and Pharmaceutical Journal 2018 Feb,22(2) - 311 -

ZOR L PR JC i AR M (P >0.05); CD44 "/
CD24 " /ALDHI * 3 1 (%) 3% 3% 5 W Jgg K /N | Bk 48 98
e (HER-2 A W E A (P <0.05) , 1] 541 4
ZARDL R 7 1] R EL 255 F8 (ER (PR TG AHOC
(P >0.05), $iB] CD44*/CD24 ~/ALDHI * %1
5L K A R e e RSN A e B — i A
K, B CD44 */CD24 - /ALDHI * fy 32 % n] e a] LU
FH R Y00 £ 5 I R TS SR YT B F8 A o

TR IE NAC i 7L B9 T 40 g v CD44 7/
CD24 = /ALDH1 " F R 0] DLl #ii NAC f4)5%
HFR {1 X%F 3 A Sh ALDHI | CD44*/CD24 " |
CD44 */CD24 - /ALDH1 * mmrxﬁ%ﬁ-}ﬂu T T 5
o0, 45 R & B, NAC Hij, FL 9 41 21 ALDHI
FFIk M CD44 */CD24 ™ FA 5 NAC R T
B s T CD44 */CD24 - /ALDH1 * £ #1 5 NAC
R AR TE B 25 M 56 M, H CD44 " /CD24 - /ALDHI *
R S, B AP RCR Br . R g R R
B, CD44*/CD24 "~ /ALDHI * % % 0] fg 1 LI Hy i
I 8B AT RICR (I R A8 B, 1 B4R AE B e ML
fpift— 2D TR A LI N AR T IESE

Zi b, NAC AT DAfE ifF ZLAR i 4 4 CD44 7/
CD24~/ALDHI * 3% B Fb {5 [ 3% Jin, 1 CD44*/
CD24 ™ /ALDHI * F R n] )38 i g 2 46 I7 %R 1)
R, AL CD44* /CD24 ~ /ALDHI * 35 70 Wi i 45
BE R W L g KB A TS (I R TE A o

S 3L Hk

[1] BARTSCH R,BERGEN E. ASCO 2016 : highlights in breast cancer
[J]. Memo,2016,9(4) :211-214.

[2] MASOOD S. Neoadjuvant chemotherapy in breast cancers[ J].
Womens Health (Lond) ,2016,12(5) :480491.

[3] DANDAWATE PR,SUBRAMANIAM D,JENSEN RA,et al. Tar-
geting cancer stem cells and signaling pathways by phytochemi-
cals: Novel approach for breast cancer therapy[ J]. Semin Cancer
Biol ,2016,40:192-208.

[4] BOZORGI A,KHAZAEI M,KHAZAEI MR. New findings on breast
cancer stem cells:a review[ J]. J Breast Cancer,2015,18(4) :303-
312.

(#H#E) A AT

(5]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

|, A3 M 15.00 7T,

TOMITA H, TANAKA K, TANAKA T, et al. Aldehyde dehydro-
genase 1Al in stem cells and cancer [ J ]. Oncotarget, 2016, 7
(10) :11018-11032.
FEHF, BHR U . TaEbRiCY) ALDHL 765U &
HIRIA B LT SEATR 2 7% ,2011,27 (16) :2958-2959.
B, TR, kg, 4. ALDHI + [CD44 +/CD24-H & 5 7L
i 5 DR S i PR PR 2R AR SRR FE [T ] o [ R R 22
#2,2013,42(2) :101-105.
FALAGAN-LOTSCH P, GRZINCIC EM, MURPHY CJ. New ad-
vances In nanotechnology-based diagnosis and therapeutics for
breast cancer:an assessment of active-targeting inorganic nanoplat-
forms[ J . Bioconjugate Chemistry,2017,28(1) ;135-152.
PIRES BR,DE AMORIM [S,SOUZA LD, et al. Targeting Cellular
Signaling Pathways in Breast Cancer Stem Cells and its Implication
for Cancer Treatment [ J ]. Anticancer Res,2016,36 (11) :5681-
5691.
SHAO Z,CHAUDHRI S,GUO M, et al. Neoadjuvant chemotherapy
in triple negative breast cancer:an observational study[ J]. Oncol
Res,2016,23(6) :291-302.
FERETE, XA, Tt bR 3 7 AL BRI R R R T A A B
P PEFUIRAE B PRULEE [ T]. 2 P22 ,2014,18(2) :335-336.
KUMAR DH, KUTTY MK. Review of stem cell deregulation and
breast cancer:an emerging hypothesis[ J]. Indian J Pathol Micro-
biol,2012,55(2) :147-153.
GUO W. Concise review; breast cancer stem cells; regulatory net-
works, stem cell niches, and disease relevance [ J]. Stem Cells
Transl Med,2014,3(8) :942-948.
NAMI B,DONMEZ H,KOCAK N. Tunicamycin-induced endoplas-
mic reticulum stress reduces in vitro subpopulation and invasion of
CD44 + /CD24- phenotype breast cancer stem cells[ J]. Exp Toxi-
col Pathol,2016,68(7) :419-426.
SHAO J,FAN W,MA B, et al. Breast cancer stem cells expressing
different stem cell markers exhibit distinct biological characteristics
[J]. Mol Med Rep,2016,14(6) :4991-4998.
BRI R0 Ki67 FI ALDHI 75 3| A s 5 4l B A7 b 1 22 4k
Kol RN AL D], Ko KERBER R, 2011,
BLEAY, A0 ), X Lk, A5 AT X Z BIPEFL IR CD44 +
CD24 - /low A WAL R 2w [ T]. MpJg,2011,31(11) :1016-
1021.
Fofh, 2N, A7 45 SN L CD44 + CD24 - /low FLHR I
TANREXT A YT 25 4 S i B G R FE [T . 57 i 2% Ak
2009,16(5) :14.

(ke H 1#.2016-12-29 , & [9] H 11 :2017-04-04)

A4 180.00 T

KR A AG AT B, W R AR, 5 .26 — 175



