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Abstract

Background: Aldehyde dehydrogenase 1 (ALDH1) has been proved to be the marker of cancer
stem cells (CSCs) in different types of tumors. However, the research of its source is rare. Recent
studies showed that transforming growth factor 81 (TGF-£1) could induce the generation of CSCs.
However, the correlation of TGF-$1 and ALDH1 expression in patients with intrahepatic cholangi-
ocarcinoma (ICC) is unclear. Method: Expression of TGF-$1 and ALDH1 were detected in seven
normal bile duct and eighteen cholangiocarcinoma tissues by quantitative PCR. Expression of
TGF-B1 and ALDH1 were detected in fifty eight ICC tissues by using immunohistochemistry (IHC)
technique. Results: Quantitative PCR showed that the expression of TGF-f£1 in cholangiocarcinoma
patients was higher than normal bile duct (P = 0.046). Inmunohistochemical staining showed that
the expression of TGF-£1 was correlated with the expression of ALDH1 in ICC patients (P < 0.001).
Both of TGF-£1 and ALDH1 expression were correlated with tumor differentiation (P = 0.003 or P
= 0.011) and ALDH1 expression was correlated with the level of CA199 (P = 0.041). Both of TGF-$1
and ALDH1 expression were prognostic factors in ICC patients (P = 0.012 or P = 0.033). Cox multi-
variate model showed that TGF-#1 expression was independent prognostic factors in ICC patients
(P = 0.014). Conclusion: The expression of TGF-f1 is related to the expression of ALDH1 in ICC pa-
tients. And the expression of TGF-$1 can be used as the independent predictor for the prognosis of
patients with ICC.
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=

Bi: 2SR (ALDHD)FEAZMBETARKIRE, T HRERER D . A5 FTR AL
A K FFB1( transforming growth factorpl, TGF-p1)REi%E FIET4MK =4, MEEHMEHLA H
TGF-B1RIZ 5ALDH1KI K R MARE . 753k KA EPCRIN7HIEFIEE . 184188 40 EH 44
ZIHTGF-B1ALDH1 mRNARIRIE, SR AR5 46 )77 Bkl 5851 FF A IH & 41 M A i 4R
TGF-B1AALDH1EHHRE. £R: HEHREHHFTGF-LLE mRNAKFHER FIEEHEEP =
0.046), ALDH1HJmRNAKFL4TH#ZR. FAEEHRBHRHTGF-LEREH28%], BREA
3061, BmRIEFAERN51.72%, ALDHUERZH 236, BmRAHAISH], BEEHEFRHN60.34%, TGF-B1
5ALDH1H)FRIE2IEAZR(r = 0.583, P < 0.001). fiF W AHE R H S H TGF-f1 X ALDH1RIAZE MR K 1k
HET B (P4 $1250.003, 0.011), ALDH1FEZEARRT M CA1993R B &K FARE TIRKTFA
(P = 0.041). FFH 4SS FTGF-B1 K ALDH 1 /KP4 B I AR RAE TR AP (PES 5
°50.012. 0.033). % F &K Cox[E AL B 7= TGF-B13R55 B R 50 JFF P IE & 4 e B8 35 ik
ERERP = 0.014). £it: FREBTARBHSFTCF-FIRIASALDHIREF X; A REE 41 s
HRFTGF-LFEEEATEATIN BE ARG TS HIEhR.
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1. 518

JHF A JEL A7 40 e £ P E SR e wh R 3SR T I A e, APk RO R IR A = [ 1] H RTVR YT A
P A R A R TR TR YIRS, (A2 HUEE I R& TR IEAM A SRmEMEFAR, K5
MR R R, S EUT A RE 40 B SR 5 SRR R AN T AR ACT[2]. Rk, [ A R AN
RS IR T A A 4 e R 2 70 B B 3

i I8 11 52 R NG it 249 Q0% Ky e A3 V6T TE U BB TS B IR, B3 -4 g (Cancer stem cells,
CSCs)rREZ iy “P5Sk” 4. Z R EUE 1 (Aldehyde dehydrogenase, ALDH1)& —Ff4] 27 ()4 5 1y
BEor 7, REMEALAIRAN I BRI IR, SHALNMMS ZRERERRIE. THFERIFFEEY, ALDHL
JEHZIR CSCs B K /ML T . ALDHL 8 % e N AU . k3l il AU SRR . Fo s o
&8 LW e 2 0 SR T4 M A b ac (3], A H BT S L FH A S T 4E @ A AR ie 2 — . AR KR T
( transforming growth factor 41, TGF-B1)7E f& 7 AN A AL b R IA] B AL (EMT) B SRBE 73 1 o AL AE SR 7Tt
K TGF-A1 5T EMT RUId #2 b G848 iRg SR A3 T4 M o Re v [4] o JHF P4 REES 4 e 20 52 RN EL A% (A R PR T
RE5 R EMT BLEITE R CSCs A7 5%, JRTM, HWIHE MM St TGF-41 Fik 5 ALDHL FikH
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KA A -

BTk, A TR TGF-AL 5 ALDHL #1565 S AE T A IR 40 e h I R, FRATTURER T 7 BB
JIHAEF A 18 B AP 202, A0 T TGF-1 5 ALDH1 mRNA /K FHiE . [FINF, FRATUEET 58 FiiT
P TR A P A S b A, R S s ARSI T TGF-B1 5 ALDHL fEH Zh & K F &S, 4 HTihA]
HEETERIR R

2. MMERHE
21 BE—RBRMARFE

ARHEFTEE 2000 4 1 2 2009 4 12 5, £E L K2R R B 6 O IHAMT T AR UIER I B R AIRE
Vi R SERE (1) 58 {5 T PN RHAE Al s B8 . AR SRR ELIS WA N AH A o AR ARSI I oo KB R B iR
B IER R the, AR ER. IR LR FEARYE Edmondson. Steiner 73 Zbrift . iR 4 R A
Il b 4710 9% Bk 24 (Intemational Union Against Cancer, UICC) 13 [E & iE Bk & 25 71 2: (American Joint Committee
on Cancer, AJCC) 1T (1128 il TNM Z3 HAAR k.

FAMEE 7 BIIEF IR (A Bk TR T R . 18 GIIRE R bR AR AT T, P4
LU AR AR A AR H SR A, —80CIRAFEME A . I L2 W4 H&E JL ik sk,

2.2. EE PCR £

H—80°CIRAEH IEH I FIIE A s 4H 2 E T 1 ml Trizol o, i 42 RNA & H A SR HE 5 43
Bl UUE 5 208 B E EAASREL RNA, %2585 cDNA, H Invitrogen A & 1) SYBER green 7 & it
1752 5K PCR SE56 . PCR % #F9: 95°C 5 /pEPfidstE 5, 95°C 15 #b. 65°C 35 #b(ZJeAaill), 40 4
fER. PCR 53, MRIESMAFEIN Cp {H, (i 2-AACT LM M SR FRIA AT, CAbRiE fh 283t
ITRRIE. 5% TGF-B1 4 F: TGGCGATACCTCAGCAACC. R: CTAAGGCGAAAGCCCTCAAT; ALDH1
4 F: GGGCAGCCATTTCTTCTCAC. R: ATTGTCCAAGTCGGCATCAG.

23 REANRE

FrEWEERALH 2T HE YeIESoNAT AR AIME . e db g R 2Bkt T A8
fiidd . KL, FEEREAE E HUE, PBS ¥t 4 WG N 3%t AL AU BT Py Ykt SE Ak VB, 87 10 43k
—PA4CIHBE LR, PBS ¥t 4 e PR E =R 30 408h, —HIEBFEA(DAB) YL, TR E Jedl
Mt . 25 FLAIWTEh 2 2O ERARLE NS B . EEPUAEEE: TGF-A1 Ryt N BEHUR(Acris AF], &
[€), ALDH1 F#t NHsefEdiiaBD An, %H).

2.4, ERITFE

TGF-p1 A1 ALDH1 528 A 45 B R -+ = 03 A7 PR o BHE SR 11 0 43 (5) 1 20 (+)< 2 73 (++4)-
3 7 (+++): FHPEEL I A 0 730(<5%). 1 73(5%~25%). 2 73(25%~50%). 3 73(50%~75%). 4 43(>75%).
P BRI o AR BH 1 5 P AN BH 1 LU P 3l AR, SRk T 0 8 2 NS, 0~4 4 MRS
1K, 5~12 45 N RIE LU T TS 04T
25. G ES R

M. H SPSS18.0 #AF(SPSS Inc. Chicago, IL)H#EAT G150 Hr. THECFRI A %0 £ bR ERIR, 4

FLHCR A Student’s t #5565, p < 0.05 WAH ZES, MR H Spearman 73#r. & M T RHH E] LR 2
K96 B% Fisher ¥k 560 . 4470 #1 %M Kaplan-Meier 73047, PRI Hr %A log-rank #5536, #4 = LHY
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R ZETIN Cox B Z K 24T, p <0.05 INAH SR L.
3. /R
3.1. [EEMpaRELELA S TGF-p1 #1 ALDHI mRNA KFERRIA

N T ST TGF-pL Al ALDHL 71 AR 4 g ZH 23 p gk i oo, AT B e s & PCR A&l 1 7 # iE
W JIEAE A 18 451 JIH /S 4 s 2H 23 b TGF-B1 AT ALDHL 1) mRNA /K°F. JHE 20 i 4l 2R b TGF-p1 LLIEH
AR i, W 2 (8 B Giit 2 25 5 (P = 0.046) (4 1(A)). IHE 444t ALDHL HLIE % R th Ry =,
HEG H2E 257 (P = 0.157) (4 1(B)). i#id Spearman #H5<PE 04T, TGF-p1 A1 ALDH1 [ 3RiA/KF IEAH 2%
(P =0.012) (Kl 1(C)).

3.2. FRREEMEEASR P TGF-41 F ALDH1 ERKFHIFRE

AT G AT T 58 1 T P IHAE S ZH 23 7 TGF-p il ALDH HIRIETE L. TGF-p1 7EIHE S 4
Uk B E AL T MR AN, IR FRIAZH 28 ], =i RIAZH 30 ], miRiA PHPE 2R 9 51.72% (14 2(A), Kl 2(B)).
ALDH1 7E {41 i Hh 32 2 7 T Mk, ALDHLRERIA 2 23 9], =i IA 2H 35 91, sy R IA PH M % 60.34%
(1 2(C), K 2(D)). MM HTHER TGF-p1 5 ALDHI ()35 £ 1IEA()° = 77.632, P < 0.001) (% 1).

3.3. TGF-p1 1 ALDH1 ik 5 BB E 4HBa & MO Il& AR T 53 47

¥ TGF-B1 Al ALDHL 2 MARFRIA A= FIAZH, 70 P9 IECE 0 e 140 A T e Ao SRR AIE PRI AF G 3T
i Rie7R: TGF-B1 F1 ALDHL [13IA /KT8 -5 e 73 A AH S (P = 0.003 B¢ P = 0.011) (5% 2). it —DikT
G T K : TGF-ALARKIEH M A A7) 31.0 N H, TGF-pL miRIEA K 7 A7 A A 10.7
A, ERIS A SRR TR IA (P = 0.012) (8] 3(A)); ALDHA I 5k 4L b Az A= A7 I R) ly 28.7
NH, ALDHL =ik ) R AL AR AR R 14.5 AN H, RIS LA AR A7 I A 40 TR R A 41(P = 0.033) (]
3(B)). #EAT Cox [, 45 HRILR: TGF-p1 FIAKF. ALDHL Fik/AKF. FREH. TNM 43
B TS AR R R, 2R R EEER TR, TGF-A1 RiE/KF(HR =2.258, P =0.014). R4
H PLA TNM Z3 BA2 T 307 52 00 R 35 (55 3)
4. 7ig

TGF-A1 fEMR A A 2%, BE T S bsg A=K, T (2 i iisg A= K [5]. A 0 70 R BLIRE v TGF-p1
FILFEK, KT IEWAZ6]. AR TGF-p1 Rk, wmFEFEMAL[7]. BRITWHIRYS
Ja#E 8, MEMMREALIH TGF-AL [ mRNA RIA/KPFE ST IEF B, U TGF-AL nl fE & HE 41
J e R AR ) — N BRI R . TGF-AL BERT LA F IRs 40 B A & T 4, B — 35020 SRUR T e [a) i 4 i, 4
HILEIRAEER[8]. BT, TGF-1 Rkt A TG 16 R MAEAE G+ o 2T e 2H 23 1) G 2 2 AR
KL, TGF-p1 KiLAKT5EZMNHUG LMK, TGF-1 mEENEE EFR B TREEHZ9]. ME
B AU PCR R, R TGF-p1 FRik /K5 B3 Ik KIS A B A5G [10]. SAME TR
BUAE R 20 23R TGF-pL (1) mRNA RIE/K V5 B35 BAR UG IEAHE, TGF-pL MR B IG R TG S 4F[11] .
DA b B 22 S mT e 5 S 038 BT R FH BRI 7 VEAS —850H 6 . BRATHHIT 70 A DLFF P9 IR At P £ 23
(1) TGF-pL KIEKTFHA G MMAELZ R AAH K, (RFEHAGFR K, 1 H TGF-pL RIEKF2& P IH
B g B RS SR ARSI TS R bR, 3878 TGF-AL n] {2 - P IR 4t Rfee 1) Jg

[FIR, FATHAR N PRSI T ALDHL 76 T P4 RH A 20 ffwdis 4 20 I8 7K F . ALDHL 7ERRE e 2 21
MRNA [RIEFIE S O R 225, AR ALDHL & 1F 5 20 23R flogdd FH 4 bric, 1 iE
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Figure 1. The expression levels of the mMRNAs encoding TGF-A1 and ALDH1 in normal bile
ducts and CCA tissues
[ 1. =2 PCR #&MIEE B EFIEE MAEE+ TGF-41 F1 ALDHL BiFRik. (A) TGF-41,
(B) ALDH1, (C) HExM

B 2. RyZLBKALN TGF-41 #1 ALDH1 7ERT BB B 4RARFE LA P RIRIL. (A) TGF-AL 1K
ik, (B) TGF-f1 &%ik, (C) ALDH1{K3RiA, (D) ALDH1 &Rk

Table 1. The relationship between TGF-A1 and ALDH1 expression in ICC
F* 1. FFRBEEMmAERELAL + TGF- 41 5 ALDH1 MEX M

ALDH1
Low High Total
Low 21 7 28
TGF-p1
High 2 28 30
Total 23 35 58
DOI: 10.12677/md.2017.73011 69 [ 221 Iy


https://doi.org/10.12677/md.2017.73011

Table 2. Clinicopathological characteristics of TGF-41 and ALDH1 in ICC patients
=z 2. TGF-p1 #1 ALDH1 BIRIE 5T A RE E 4R R IR R R IEFFHER X R

TGF-p1 ALDH1
P P
Low High Low High
Age:
<53 13 20 0.124 13 20 0.964
>53 15 10 10 15
Gender:
male 18 24 0.187 15 27 0.329
female 10 6 8 8
CA19-9:
<100 u/ml 16 21 0.317 11 26 0.041
>100 u/ml 12 9 12 9
Hepatitis:
No 17 15 0.421 13 19 0.870
Yes 11 15 10 16
Liver cirrhosis:
No 17 17 1.000 14 20 0.985
Yes 11 11 9 13
Tumor number:
Solitary 19 18 0.542 15 22 0.858
Multiple 9 12 8 13
Tumor size:
<5cm 12 10 0.464 11 11 0.215
>5¢cm 16 20 12 24
Tumor differentiation:
1+11 18 8 0.003 15 11 0.011
Hi+1V 10 22 8 24
Lymph node metastasis:
No 18 21 0.650 15 24 0.794
Yes 10 9 8 11
TNM stage:
1+11 15 14 0.607 12 17 0.793
HTA+IB+IIC 13 16 11 18
4 1.04
10 —— ALDH1 Low
— TGF-p1 Low —— ALDH1 high
084 TGF-B1 high ;4
0.6 0.64
0.4 0=0.012 0.4+ p=0.033
0.2 0.24
0.0 0.0+
000 2000 4000 6000 8000 100.00 0.00 20.00 4000 60.00 80.00 100.00
(A) (B)
Figure 3. Kaplan-Meier plots of patient overall survival in ICC
[ 3. TGF-p1 #1 ALDH1 £ ICC YRR Nk . (A) TGF-41, (B) ALDH1
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Table 3. Univariate and multivariate analyses associated with survival in ICC
2 3. B EAaETE E =M Cox BIAREE R4

Varishes Univari aate Multivariate
p value HR 95% ClI p value®
Age:>53 vs. <53 (years) 0.991 NA
Gender: male vs. female 0.085 NA
CA19-9: >100 vs. <100 0.073 NA
Hepatitis: yes vs. no 0.979 NA
Liver cirrhosis: yes vs. no 0.059 NA
Tumor number: multiple vs. solitary 0.002 2.148 1.065~4.329 0.033
Tumor size: >5 vs. <5 (cm) 0.035 NS
Tumor differentiation: 1+11/111+1V 0.070 NA
Lymph node metastasis: yes vs. no 0.006 NS
TNM stage: [+1/IHHA+IB+I1IC 0.001 2.230 1.077~4.620 0.031
TGF-p1: high vs. low 0.012 2.258 1.179~4.324 0.014
ALDH1: high vs. low 0.033 NS

TNM = tumor-node-metastasis; HR = hazard ratio; Cl = confidence interval; NA = not applicable; NS = not significant.

WA ANt 5 ALDHL ERIA . FRA T I E 22 U) 1) Je s AL B ALDHL Fl TGF-p1 7] LASRIA
AL LR P XIR A, IF HAHDCHE AT e B B DA G . [AI, AR I TGF-p1 Al ALDHL fE47
R E BRI A R P RIA T =, RUEA ] E ERIATEGERE R m A b o B T4, CSCs
SE YR IR AT RIS AR K R AR YR, T4 FLAH PR 245 5 A0 B n S5 4 LA T 200 ) A A R e 1
W, AR AL R X SR ik T RE 2 R I - LIS 4B B B . DRk, DL RS R —BEsE T
TGF-p1 #1 ALDH1 5 CSCs K &% V). H4t, WG/ W ALDHL 72/ A RS 40w 2 i ik 5
BHEARSG BRI, g 5 H A 2 7Y g o I T SRR FE— 3K [12] [13] [24]

gk LA, ARSI I 4 414U TGF-p1 Al ALDHL RIE/KFHIRI & BL: TGF-p1 1EfHE
Yt 22 Rk T IR REA B o nT RE S EE 4 e v 7E ) R AR B TGF-pL 5 ALDHL %
BRI, FF HLY 5 P IR A s ) R R S SR AR AT B UM O TGR-AL AT AR 9 P IEE 44 s
R = (VAR ) =R R Ei=p a8
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