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Inhibition of Emodin Combined with Raltitrexed on the Proliferation of Pancreatic Cancer Cells
and Its Effect on Angiotensin Converting Enzyme 2 and Angiotensin 1 *

MA Xiao, SHANG Kun, LIN Haishan, WANG Jing ( Dept. of Oncology, Beijing Friendship Hospital
Affiliated to Capital Medical University, Beijing 100050, China)

ABSTRACT OBJECTIVE: To probe into the inhibitory effect of emodin combined with raltitrexed on the
proliferation of pancreatic cancer PANC-1 cell line and its effect on angiotensin converting enzyme 2 ( ACE2) and
angiotensin I (Ang I ). METHODS; The PANC-1 cells were divided into control group ( treated with 0. 1%
DMSO) , raltitrexed group ( treated with raltitrexed ) , emodin group ( treated with emodin) and combination group
(treated with emodin combined with raltitrexed ). The methyl thiazolyl tetrazolium method ( MTT) was used to detect
the effect of emodin, raltitrexed and drug combination on the proliferative capacity of PANC-1 cells; the enzyme linked
immunosorbent assay was used to measure the interleukin (IL) 6, IL-1B and tumor necrosis factor o (TNF-a) levels
in cell supernate ; the Annexin-V FITC/PI double-staining method method was used to detect the cell apoptosis in the
emodin group, raltitrexed group and combination group; the Western blotting and immunofluorescence methods was
used to detect the expression of ACE2 and AnglIl protein in each group. RESULTS: The MTT result showed that the
inhibition rates of emodin group (100 pmol/L) , raltitrexed group (40 pwmol/L) and combination group on PANC-1
cells were respectively 46. 73% , 42.39% and 68. 71% , the differences were statistically significant compared with the
control group (P<0.05). The IL-6, IL-1B and TNF-a levels in the supernate of PANC-1 cells were significantly lower
in the emodin group, raltitrexed group and combined group than those in the control group, while those of raltitrexed
group were significantly lower than the emodin group, and those of the combination group were significantly lower than

the emodin group and raltitrexed group, with statistically significant differences ( P <0.05). The PANC-1 cell
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apoptosis rates of the emodin group, raltitrexed group and combination group were significantly higher than that of the

control group, with statistically significant difference ( P <0.01). The Western blotting and immunofluorescence
method confirmed that the expression of ACE2 in PANC-1 cells was higher and the expression of Ang Il in PANC-1

cells was lower in the emodin group, raltitrexed group and combination group than those in the control group, with

statistically significant differences (P<0.001) , the expression of ACE2 was the highest and the expression of Ang Il

was the lowest in the combination group. CONCLUSIONS: Single use of emodin or raltitrexed can effectively inhibit the

proliferation of pancreatic cancer PANC-1 cells, increase ACE2 level and decrease Ang Il level, which has the effect

of promoting apoptosis of tumor cells, while the combination of two drugs has a synergistic effect.

KEYWORDS Emodin; Raltitrexed; Pancreatic cancer; Angiotensin converting enzyme 2; Angiotensin I
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JH T ANGE B I, R B 22— e ST A, BRAE A SR 45 SRt R B
K ELAT LR T 00 ) o A e e PR TR R
Hi ZE PRI ZE M TR RN , RE A% 20 0] 38 D5 I 2 28k A 4 A i
JEANAR, HE 9L R A SR A BB G I LR 5 E R 3R, IR
A7 g 0B rbr | DT 2 97 5056 190 0 o) W 1 7 IV D, 5
RS SE A B 7], A3 3B B PRIV R L X T A R B
FOMERR R B, 2 HEMERTHNZ SR, R
U, TR ARG R P R 12, ARl KR E S
Bt ZEHRA L, O 45 JEL XoF J i 9 240 L 184 4 B 7 1 5% i) B %ot
MBI R B HLlE 2(ACE2) M EHE T (Ang 1) BI/EH
SR, Al PR 2532 it B 2 3R
1 M#REFE
1.1 SCIG4RR

PANC-1 JEERM 40 2R 0 B YT 95 B3 A P B AR A 7 PR
NHEL, T 10% 064 M Y 1640 IR FE TR,

1.2 %=

ELx800 U fFARX ( 351 BioTek 23 7) ; NovoCyte 1040 K
A SERRA Y (BN ) A R R ] 5 UV-2450 586 AY
( HA Shimadzu 23 H] ) .

1.3 ZREEAF

HER/AEEZER (IS . KGY002) | 0. 25% I & H H-
EDTA 480 A6 ( Trypsin-EDTA) (#t5 . KGYO001) B 1R £h 2%
IR (PBS) (L5 : KGB500) Braford & [ A 77 & (Ht
5 KGABOL) Fil4 4 1 fh #2157 & (HIb 5. KGP250) ¥ H VL
IR AR B A R B 4 1L (FBS) (26 ExCell
Biology /A Al , #1t5 . FSS500) ; DMEM 3% 3% 3 ( 26 [/ Gibeo 24 ],
H1E5:12800-082) 5 (_E ¥ ExCell 28 ) ; 1640 15 7 % ( 3£ [
Hyclone 23] ) ; K¥E & ( [ Sigma A F]) ;852 M 28 (B 0 1E
R Tl 24545 BR S ), [l 24 5 . H20090325 5 FA% -2 mg/ 5
TR G0 2 W Bt 56 ( ELISA ) 357 5 ( 32 [ Rapid Bio A7)
1.4 K44

ARG 4 4, WA [ 4T 0. 1% — H 3 W
(DMSO) ] FHEM#A (4T HEMh%E) KRERHA(HTRE
F)MBRERAHA (AT RER+FREME)
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1.5 MEAEBEMELE@EE(MTT)KRNMEETE D

¥ PANC-1 44T 96 FLAR Y, RFLIIA 50 wL 4 2
(29 1x10* R , FAA 1640 B35 50 pL, 4T
Ay RE S AT S REOR R AL o 44 T i 28 K&
DL BB A AL R T 72 h R Sese b, 96 fLiRE LA
MTT A3 20 wL,37 CHEE 4 h, Wil B, Sl A DMSO
150 L, BHIRAIE , (508 BRGS0 490 nm 2b A%
JE(OD) fH, 1o 4 M s %, AU MBS 5% 3 = 25 41°7-% oD
{E/ 5% HEZH 34 OD {Ex100% ,
1.6 ELISA ZEAMM N E (IL) 6, IL-18 K &AL
F o TNF-a) 7K

Ay EERT B TR FE A K R A 24l 40
J b5, #e B ELISA 2000 & 0 U6 B B ATl B IL-6,
IL-1B 1 TNF-o FUAALBEAR , B A [ v B Ao ot B SIS A
IR B LA I FH AR 4R34 141,37 CIFE 90 min; 4 37X
BB, BN AR 350 wL, A Ve IE 5 Wk Bas B
LA, HAR BB AL A Y R APIR T AR 100 wl/fL, H
EMEACET ], 37 CIEE 60 min I 52 VM BR2s B ALAL, %%
FREFL A RS A T AR 100 wl/fL, FA SRR 4K 14,
37 CHFH 30 min J5 B VEAR; A & (657,37 C#OLIEE
15 min, AL 100 pL/fL, R4 M3 A 450 nm 4b
) OD 1H.,
1.7 Annexin-V FITC/PI S %4 PANC-1 4 UE T 1F R

(1)¥& PANC-1 ZHMIIH LSS , #eRh 275 FLAR , 5 PANC-1 #H
LI EE 5 | AR 3 AN [R1 4 B A R 1) 75 24 15 3= 56 | TR 5 S B
PEXTIRAL; (2) T4 L2507 FH 48 h R 0. 25% B AL , Uk
£ (3) I PBS PR PANC-1 210 2 vk, e 5x10° 4HA;
(4) BFLIMA Binding Buffer Z7740 L 500 wlL, IFMA Annexin
V-FITC 5 pL } Propidium Todide 5 wL JE%41; (5) #EG 5 W
10 min; FH 3 20 200 S0 R0 47 4G 00 40 i 8 T 1% B (S8 Bx =
488 nm;Em=530 nm) ,
1.8 ERRENEESNEIREHAMA ACE2, Ang I RikKFE

PANC-1 41 5 BEAS ] T T 2H , T A 17 24 9y Ak B 3 B
MM S IS B OB B R 30 g, TR E
HLUK, U RS 3] PVDF B8, 4= 733 B Ji5 T A ACE2  Ang T |
GAPDH —#HT(1:1 000) K — 4 (1:5 000) , $3k S 7 s} [] i, fifi
A ECL 5 &l 4432 (55, 114 ACE2 Ang Il R & 1,
1.9 HRERNEENE ACE2 Ang 1 EHFRILFR

WA T TRLL PANC-1 40 MR 47 e 988 5 6 4 i 1 2 e
0 WMERA2H ACE2 Ang I IR BIENL, AW (1)PBS
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S P 3 W ERHR S ming (2) 375 PBS, A 4% 2 B HEE,
TE 37 C 4T B 5E 40 min; (3)37 °C 44T PBS K Bk %
3R, 4R 5 ming (4) f#i ] 0. 1% Triton X-100 7E 40 i 5 47 1L,
ZEHR (25 °C) F B 20 min; (5) HILA 3% H,0, =2, M Py
P EALYIBE , 2R T S8 20 min; (6)37 °C 444 F PBS )&
PRI 3 U, BRI S ming (7) 0 IE # I35 B A9, 54U 50 pL,
37 °C, ¥ 30 min; (8) 2 I 1ML 375 B 1 &, B4 S AR X R A
ACE2 Ang I —40; (9) 1%/ 19%BSA F 1 = 500 i & 1) e 45 74
FITC H1 Cye #RiC 9, B FL 50 wL,37 C#EEIEHFEF 40 min;
(10)37 °C,PBS R B Pk 3 ¥, BIK 5 min; (11) %0 4,6-—
JoRBL-2-HE L | I ( DAPT, F BR MR BE 1:100) ,37 C @G T
5 min; (12) WYk, ST PBS YR 4 W, K 2 min; FHEOE
R BB MO EE .
1.10 Zit=FHiE

SR B R AT IE 8, SR SPSS 17. 0 B kA7 G4k
A5 A IEAS A B ORI xas 220R 0 PRI SLAEAS o
K, P<0. 05 2T A G#E L,
2 #R
2.1 XKEZ EEHEURBES A PANC-1 4157 48
HEIRm

E A [ B B8 25 (200,100 .50 .25 .12, 5.6. 25 3. 125,
1.562 5.0.781 25.0.390 625 F1 0.195 312 5 pwmol/L) X
PANC-1 UM HEF 500038, MTT Oy S A I 25 SR R, s R &
S ok A g A L, S o R MR B ) A, 1 R s 200 A Fy 470 1
BTV R 54. 53% B R 3.31%, R K%
o HE H938 200 B K 6 ) RO AR FH 2 R R AR, I 1, B
JAAN [ e B 7R 25l 2 (40.,20.,10.,5.2.5.,1.25.,0.625.0. 312 5,
0. 156 25.0. 078 125.0. 039 062 5 wg/mL) ,MTT J7 iE4G 2%
SR BRI S K T A L, JELC X JR R 9 4 44 4 e
JI AR P R S 70 AR, B R R I R v B A AR, R
JERTEE 4T B B4 10 7 SR PR 549 5 T I & 8.29%, LFR 2, AR YR
IC,,, JG B RIEE 100 wmol/L FH 7 M1 %€ 40 pg/mL #4755
B PANC-1 40Afm25 438 24 48 J% 72 h, K& Z 4 PANC-1
AR RS> 5K 11, 72% 21. 26% K 46. 73% , T8 2 Ml 2820 1
FR1 FEREAEEX PANC-1 R L EIMEER (x2s)

Tab 1 Inhibitory effect of different concentration of emodin
on the proliferation of PANC-1 cells(x+s)

45 0D 1%/ %

X R4 0. 688+0. 061

KERA
200 pmol/L 0. 3130. 088 54,507+14. 527
100 pmol/L 0.431:0. 067 37.370£10. 453
50 pmol/L 0.5140.013 25.191+2. 151
25 pmol/L 0. 5530. 056 19. 678+5. 168
12.5 pmol/L 0. 617+0. 068 10.232+1.295
6.25 pmol/LL 0. 6270. 097 8.838+1.976
3.125 pmol/L 0. 628:0. 100 8.657+1.753
1.562 5 pmol/L 0.629:0. 138 8.580+2. 118
0.781 25 pmol/L. 0. 6460. 083 6.072+9.791
0.390 625 pmol/L 0. 649:0. 086 5.628+1. 200
0.195 312 5 pmol/L 0. 665+0. 134 3.618+2. 545

F 132.108 94. 114

P <0.001 <0.001

PEBERBTZS I S8 2022 £E45 22 55 5 )

£2 FRREETEHET PANC-1 A EmEiNHIER (xs)
Tab 2 Inhibitory effect of different concentration of
Raltetrexed on the proliferation of PANC-1 cells(x+s)

45 0D M/ %

XAl 0. 6730. 075

TRz
40 pg/mL 0. 3100. 096 53.967+1. 674
20 pg/ml. 0.42520.012 36.855£1.770
10 pg/mL, 0. 525:0. 076 21.974x1.818
5 pg/mL 0. 53620. 079 20.305+1. 895
2.5 pg/mL 0. 54420. 115 19. 102+1. 873
1.25 pg/nlL, 0. 5460. 009 18. 838+9. 594
0.625 pg/mL 0. 5600. 137 16. 680+2. 573
0.312 5 pg/mL 0. 570+0. 006 15.2121. 584
0.156 25 pg/ml 0.5720.012 15.029+2. 240
0.078 125 pg/mL 0. 592:0. 009 11.99121. 150
0.039 062 5 pg/mL 0.6170. 014 8.286+2. 240

F 80.478 48.766

P <0.001 <0.001

THIARI A 8. 40% (19. 59% B 42. 39% , B4 25 26 14 i
FANRNN 22. 85% 47.75% K 68. T1% , W4 FH 25 4 Rl 2
TRERAMERMEA,
2.2 KEX EEMEMURBAAAX PANC-1 #k EiEi
i IL-6,IL-18.IL-10 #1 TNF-« 7K B3 200

R R Z5 b3 72 h B BCAN A L 3 3, 43 52 16
I, 45 5 B, 45 FA 2540 PANC-1 40 Jfd b3 9 TL-6.TL-18
H TNF-o 7K 35 5% F X R4, 2 R a G il 8 L (P<
0.001) ; 77 % il ZE 41 PANC-1 4 il |- 3% % 7 IL-6, IL-18 F0I
TNF-o KB E T R E 4L, BEA 254 Bk 5 bRk &
FMRTREZAMEEMEL, ZRYAHITHE X (P<
0.05), L3k 3,

%3 M4 PANC-1 48 k&% IL-6,IL-1p FA TNF-a
IKFELL % (x+s,pg/mL)

Tab 3 Comparison of IL-6, IL-1f3 and TNF-« levels in the
supernate of PANC-1 cells among four groups(x+s,pg/mL)

450 1L-6 1L-1B TNF-a
AR 10.33£0. 06 19.14£0.36 39.20+0. 35
KERA 8.60+1.46" 14.83£0.84 ™ 32.960.77 **

TRz 6.33£0.06 " * 7.83£0.18 *# 24, 69£0. 45 ***
L 2.43£0.02**¢ 3.81£0.17* ¢ 10.420.47 **¢
F 1638, 144 210.247 548.403
P <0.001 <0.001 <0.001

VS RTRALATEL, * P<0.001, ™ P<0.05; 5 K R ALH L, *P<0. 001, *#P<0.05, 55

Bt 4L 1L, €P<0. 001
Note:us. the control group, *P<0.001, ™ P<0.05; vs. the emodin group, *P<0.001,

#P<0.05; vs. the raltitrexed group, *P<0.001
2.3 Annexin-V FITC/PI JUEER M A ER EEMEUR
B4 AZh%t PANC-1 ZRREAT-BI8400

FHZGH T 75 PANC-1 418 72 h J5 , 4 254 PANC-1 Zifif
AT R B TX A, ZRWASEE X (P<0.01);
A HZ520 PANC-1 IR TR B %5 TR E UM EHE B
FEH R IA R ERE L (P<0.01)  JLE 1.3 4,
2.4 EARNTERNKER . EEREURBKERAI
PANC-1 #iff ACE2, Ang Il RiX IS 0H

JHZ5%) 1750 PANC-1 20 72 h J& , 2 BUR R E A, I E
ACE2 Angl FE HK V. S5 R WA, RERA FEMZEA
ACE2 ik FXHBAL MBS A R ik s Kin 4l H
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AnnexinV FITC AnnexinV FITC
A B
10* 10
10° 4 10°4
& 10! =10
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g [T AT]
. .. W 681 W 1827
100 . . L 80.21 0 . ! 5 . L 61.73
10° 10! 1 0? 10° 10* LR 8.87 10° 10 102 10° 10 LR 17.89
AnnexinV FITC AnnexinV FITC
C D
AXTIRAL B R BER AL C. il 2841 ; D. BRG 2541

A. control group; B. emodin group; C. raltitrexed group; D. combination group
1 U4 PANC-1 HATER
Fig 1 Apoptosis of PANC-1 cells in four groups

%* 4 W PANC-1 fIMBATZELLE (X5, %)
Tab 4 Comparison of apoptosis rate of PANC-1 cells
among four groups (x=+s, %)

415 AR

X R4 2.207+0. 145

N ¢l 16.723+0. 256 *
W gEA 15. 74320, 145 * **
B4 Mz 31.20320. 098 * Y
F 4790.285

P <0.001

T SRTRALALL, P<0.001; 5K ERALHIL, *P<0.001, " P<0.05; 5 F F 241
H, P<0.001

Note:us. the control group, *P<0.001; us. the emodin group, *P<0.001, *P<0.05; us.
the raltitrexed group, “P<0. 001
M ZEH ACE I YRR T3 BR2H | T & I 24 4 ek ik
JI_LII [g 2 \% 5 o

—_— — —“«ﬁ ACE2

| — — -. Angll

XA EE KW KA
MREd KA HMA4A

2 [M# PANC-1 408 ACE2 Ang I ERRIEER
Fig 2 Expression of ACE2 and Ang Il protein
in PANC-1 cells of four groups

2.5 REXRAZRNKREZ.EEHEURBGAAR
PANC-1 45l ACE2,Ang Il FiX 5
IO I e BB R R BR85S AT L ACE2 2K [ PH MR
TREGATN, MM 2 B A9 ACE2 3Rk AR 75 I Mg 98
2 60 P LK v TR 9 200 B 1 AR LA v G ACE2 323k KRR
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* 5 [ PANC-1 A1 ACE2 Ang I & H7KFELLE (x5)
Tab 5 Comparison of ACE2 and Ang Il protein levels
in PANC-1 cells among four groups (x=s)

415 ACE2/GAPDH Angll/GAPDH
X ERA 0. 1200. 001 0.412+0. 002
KEZRA 0.229:0. 002° 0. 3040. 005
T 0.2020. 001 0.3510.001%"
A M4 0.35120. 002" 0.205+0. 004>
F 10 909. 955 1510.047

p <0.001 <0.001

T S RHIRALIFLL, *P<0. 001, 5K RALAALL, "P<0. 001, 5 TH i FAL L, °P<0. 001
Note:vs. the control group, “P<0.001; us. the emodin group, "P<0.001; vs. the raltitrexed
group, “P<0.001

KRR MG PANC-1 4l ACE2 3Rk & TXT R4, Bt G
FHZ540 PANC-1 41 Jifl ACE2 A B X IR B 7+, W 3,
Ang [ 2 I BHME R B RS0, A 2 I (09 ; Ang T 3=
TRV A A5 200 A P AN A0 A o KB R T R 2
2 PANC-1 4lifl Ang Il FRIAE T X5 B4, BR 5 H 2520 PANC-1
YA Ang I FeIR B0 BEZLBH W FRAIG, DK 4,
3 g

i Rt e S R v 4 g, LA e R A e R RN BT
TR IRR R, R 1R YT O RAMER SR mFT
TR YRR R A B R R

TR I 2 Sy s e b I 7 6 5 BL ), J5e W) P S 1] Zeneca 2%
F]5 Royal Mardsen & BE & 1EFF A&, J& FHUIC S 28 i b 24,
TR I ZE 22 A PR AR AR AR A AT B T B R A AR A A
PN A E PR ERTE I A AN b R 8 T iR B R 5 TR ol
FH, BRI ZE RS E R L 158 TS P BE Sy HE A0 i B
IR ORI, TR ER AR R
WIHA R He B K, 2900 198 h, i H B9 AL ST 25 5-960 R W g
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C D
A XTIRAL ;B REEERAL; C. FHR M ZE4L; D. BeA 24
A. control group; B. emodin group; C. raltitrexed group;
D. combination group
B3 [ PANC-1 48 ACE2 ZEARIAER
Fig 3 Expression of ACE2 protein in PANC-1
cells of four groups

D

A, XTHRLL;B. KA C FHE %L D. B A4
A. control group; B. emodin group; C. raltitrexed group;
D. combination group
B4 [ PANC-1 858 Ang Il EHRIXER
Fig 4 Expression of Ang Il protein in PANC-1
cells of four groups

(5-FU) f2F 8 A 20 min, PRI, 35 5 il 2E RE 8 4k R i)
[ R EPUMEE R, FREMZES 5-FU B/E FH R AR,
Bl FHFEEHTARRE, RS 25, AR5 7= 558 i
2 R 2 T AR R IR R S-FU I 25 ) A Ak e
WFFE s SR K B0, A3 22 v 005 b 8 A e 3 7, EC ML B0 5 4
JBERRATAEALTT IR Star3 {55 5 , 50 R B AR K N 32 A3
7 X s 40 P 40 0 P BTSRRI A i AR
Wil R R BEARS R B EE F T 1 3R 5-Aza-CdR
o s 4 L e 1 k) 2 P P16 1 2 Y SR AR YT
AR RGEMER T REE TR M2 502 Ry #1066
X s PANC-1 4 MR HI AT . 45 2520 PANC-1 40 1
TP TL-6 1L-18 I TNF-o 7K 35 1 35 (R T X IR 41, 22 7 3
HGiT2#E L (P<0.05) . TL-6 HHZIN T «B 558 B A iz
RAEA I, REAB AT IS STAT3 A48 155, BELIKT 48 i 1 72 o 11 3R
PR I T, AR B/ VAT G, 412 228 TR U 9 200 B 45 S 14 4 R
AhFERS T —I01 Meta S HTRFZE S A Y, A 2 TL-6 7K F-
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A AR — ST TS AR AR, & IL-6 KT 5 R A

TEAISET S R IE 1L-6 BYFRIA K, AT B TS B0 il ek g

MIVERE . IL-1 FH M 2235 Fn 4, Wl /)y G 8 M Ras 1

S SR K O PTG A 1 B0 . R IL-6 KA

1R 1L-1 K1 £ 3 R R AN T Jr A A7 B 4, e 4 il

REEAL  ARBFR AT BN, K ATl 2E 2R 2 T AT Ak

F&AIC PANC-1 40 M9 b %5 W P 1L-6. IL-18 il TNF-o 7K F-, [ ik

2 2 o FH AT AL — 25 AR, et g (9% 0 0 FH S 25 8

ARSI RIR 24 1) — A~ 2 B AR e i -,
BARK AN, X —FR AT T R Z R BN T,
PR3 e 5 A S LR A A AR B A A s T
ARG EE TR I, A 2541/ PANC-1 0 - B & T
KIERH KT M, $7m B R 248G R AT L= 2 B ]
PEH, 3 2 A1 32 eI AT e 1, 400 76 e 200 B

REAEI SR G5 HUESE , ACE2 7E IR i 19 2 38 BT O AR
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