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Effects of Gentiopicroside on the Apoptosis of Human Pancreatic Cancer Cells PANC-1 and IL-6/JAK2/
STATS3 Signaling Pathway

MENG Song',ZHOU Yaozhu’, MA Yongchao', XU Songtao', JIN Shaoju’(1. Clinical Department, Luohe Medical
College, Henan Luohe 462002, China; 2. Dept. of Internal Medicine, Yinchuan Guolong Hospital, Yinchuan
750004, China; 3. Dept. of Pharmacy/Tumor Occurrence and Prevention Innovation Technology Team of Henan
Province, Luohe Medical College,Henan Luohe 462002, China)

ABSTRACT OBIECTIVE: To study the effects of gentiopicroside on the apoptosis of human pancreatic cancer cells PANC-1, and
to explore its mechanism from the perspective of IL-6/JAK2/STAT3 signaling pathway. METHODS : Using PANC-1 cells as model,
the proliferation inhibition rate of cells was tested by MTT assay after treated with 0 (negative contro),2,4,8,16,32,64,128 mg/L
gentiopicroside for 72 h and ICs were calculated. The cells were divided into negative control group, gemcitabine group (positive
control, 4 mg/L) and gentiopicroside low-concentration, medium-concentration and high-concentration groups (15,30, 60 mg/L).
After cultured for 1,3,5,7 d, Trypan blue exclusion staining was used to count the survival cell, and the growth of cells was
investigated. After cultured for 72 h, colony formation assay was used to observe colony formation rate of cells; the apoptotic rate
of cells was detected by Hoechst 33258 staining; the mRNA and protein expressions of IL-6,JAK2, STATS in cells were detected
by RT-PCR and Western blotting assay. RESULTS: 4-28 mg/L gentiopicroside could inhibit the proliferation of cells (P<<0.05 or P<<
0.01), in concentration dependent trend; ICs was 9.54 mg/L. Compared with negative control group, survival cell count (cultured
from 3,5,7 d),mRNA and protein expressions of IL-6,JAK2 and STAT3 in cells were decreased significantly in gemcitabine group,

gentiopicroside medium-concentration and high-concentration groups (P<<0.05 or P<<0.01), while the apoptotic rate was increased

- significantly (P<<0.01). The colony formation rate of cells
A LG - E K A AR AL G VT H (No.81641180) ;1 j9 4
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I ESE Iy 0 R 2k S B0 . HLEE £ 0395-6716008. - gentiopicroside ~ high-concentration ~ group (P<<0.01).

were decreased significantly in gemcitabine group and

mail : hb.gz@163.com Compared with gemcitabine group, there was no statistical
AR E S R T BESE I A TR TS L H i . 0395- significance in above indexes of gentiopicroside high-
6716008, E-mail:jinshaoju@163.com concentration group (P>>0.05). CONCLUSIONS: 30, 60 mg/L
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gentiopicroside could inhibit the proliferation and induce apoptosis of PANC-1 cells, and 60 mg/L gentiopicroside is similar to

gemcitabine in the effects. Its mechanism may be related to inhibiting the activation of IL-6/JAKZ2/STATS3 signaling pathway.
KEYWORDS Gentiopicroside; Human pancreatic cancer cells PANC-1; Apoptosis;IL-6; JAK2; STAT3; Mechanism
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G REVRTY | MLA5 A B AN 0 188 B A 55 22 o A EL PR
R, SME N R A R R KRR E YT R
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2R b &, A LR PRI BSR4t
AR5 S5 2 BRAE Y s IR HAE S Y, e IR 5L A B
YL e S e S g A A 3 5 R RS AR FR
A s R T J 9 ) 5 ) i A L SCRR AR B . JE
AR SCIE A A R I X JR 9 A i PANC-1 345 | )
TR, [R] IFAS T TL-6/JAK 2/STAT3 {5 5 % AH 56
T RIRAF- AR AL, B0 A5 580 HBt I 9 1 4 T R AL
il , B e R TR A I e A0 T R 2 PRAE AR 0L
WA

1 #78
1.1 =8

CKX53 RIS AR] o (g [ JAR 3 () A BR
F]]5 ST-360 Y AR A ( g BRAE A 9 TR A A3 BR A
Fl) ;Forma R 51 3 /KE L CO. B FFE [FE 8K © R Bl
(R ) A BRZA 115 SI-CI-2FD B4 TAE S [ s ST i
B A M) A FR 2N 715 GelDoe XR + BY % 18 5 14 AL .
Mini-PROTEAN® Tetra Cell % /)N % 35 B Wi, K #li | /)N 7l
Trans-Blot % E[If# . S1000™ 96 Deep Well Y 25 i1 =X
JE (PCR) A A AR A= iy B 2 77 i (0 ) A B2 A5
AE224 BRI 7R (R AR AR A B A ] o
1.2 #ARE5IEHA

T IR AR o o [ P R AE R R A R A L it
=-.20180526, 45 i : =98% ; Ifi A FH 25 0.19% — H 3L
T (DMSO ) (14855 55 KB A A0 B 245 9] 5 IR 28 13 (2
HyClone 23 7 , L5 : 20180415 ) ; Beyozol &t RNA f1 421
7 . BeyoRT™ 1l ¢cDNA 2 —5% 45 Al iU &% . Easy-Load™
PCR Master Mix(Blue,2x) Ffighh (2 = KRAEWH ARG
FRN W], #E5 . R0O011.D7178S . D7251 .ST004L ) ; Giemsa
Yo i (B Bt A A 9 TR AR Ar L it 5 2 180215) ;
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Hoechst 33258 Y& & i . NP-40 2L fif & . — W bk Y iR
(BCA) 8 11 e B I g 120500 4 L 1 Zbe SR R 4N - SR TN U
T i (SDS-PAGE ) 58 Jist Pt il 12 751 8 (R 484 ) T
A B A, # S . AR1I1I69. AR0107. AR0197.
ARO0138) ; H i IL-6 JAK2 . STAT3 £ Tl hifA L) K BiAR
i AR IO B P R e e Bk R 1 G(HAL) —Hi(3E
[% Affinity Biosciences N ) S DF608T . AF6022 .
AF6294 ,A0001) ; DMEM = 4 15 772 3 (L R LR
AR ] s HAaiaR 8 A i, oK R 2lizk . PCRIR
55 Jr s 5100 R o oM R A= R BR A Wl RS
Ao
1.3 4Hp8

N JHERGIRE 4 Lk PANC-1 1 [ v B Rl B F ik fiy
BR2ERE T B A B BT IR L
2 FHik
2.1 ‘ApmiEFESAbE

4 PANC-1 40 il & T & 12% 25 1137 1 DMEM %
FRIEEH, F 5% CO. MHPRSE 37 CHM CORE 7T
Wige (B3R R H)) 55 2~3 KRB 1 IR IG IR, 420
A T 2 85 959 80 % ~95 % It HEA TAEAC . FR oA K
ZEXPBE K (3~ 404N ) B AT A 56, B g6
PIER 3R,
2.2 FBBEEXT PANC-1 4B 58 i 25 I % 2=

K MTT A7 e o Wese w404 K PANC-1
L, DL 0.25 % JEE T I A6 I 1 BURS FE A 5% 10°>/mL HY 21
PRI, #% 200 pL/AL A 40 R 5% BEFERD T 96 fLAR P, 35 5%
24 h P 20 s BE I, 4 ) A 48 5 v B A O (A
HE) .2.4.8.16.32.64.128 mg/L (17 Jp IH & 1 45 752 4t
A REWRER3INE. BHETZhE, A 05%
MTT %W 20 uL, G285 57 4 h e & k5535, /ND IS ES
FE LN IS L AR5 A DMSO 150 pL, TR |
P 15 min {45 50 7850 A, 5 FHEFR (L T 490 nm
PR AR I 5E - FLE G (OD){E, OD B , DU 240 Jfa 7%
P o A SIS IR IR X PANC-1 4i i (1) 386 7
POt 2R« BB B0 2 (% ) =(1 — XK FL OD A /BA 1 X iR
fLOD1H)x100% . )i F Graphpad Prism 5.0 ¥k {11182
AN E (1Cs) o
2.3 RAEEEX PANC-1 4004 KA 52

K 5 Wy 0 Gl vk AT 0 o SR R B K
PANC-1 4fi il , LA 0.25 % g it 14 Ak I il 5 %% A 1% 10"
AN/l B 40 B, 4% 100 pL/FL B 240 B 2% B 42 R0 T 96
UM o K5 AT 2Ry BRI X B B ) B 2 A g
T v A, A% 3N EfL. RN RERS , 9
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PN BR L AN A 100 pL 5 B FR 3, BH X B 2H 40 i
T T R R 4 mg/L A5 75 VG Ath fr B 2 560, g iH
A b LR TR AL A M A3 A BT e R R 15,
30,60 mg/L /Y& e ARG R IR 3L . TR R 1.3,
5.7 K, 43 BIMSCHE 4 M -l pliAs i, 55 0.4% & Wy TV TR
LI 1(V/V) B HBIE A 195, 76 3 min N, T HEO T4k
TG AN CRAss T SR, AEAN BBt e pl iR s €, T 76 41
ML) .
2.4 RBBEFE T PANC-1 ZHAE e R A IR 2 22

K FH v B TP B 36 E A7 00 o o W R B K
PANC-1 4l i1, LA 0.25 % Ji i 17 Ak ) Bl 40 i 2 ik,
500 4N/ MLAEFN T 60 mm FEFE ML, 3% 23730 R Jy g4
H 2525, 159 72 he WEFHEE SR RS SR, 4 o2l
BT SRR AR IR, B R RS FR LA 50 4
D o A S R E W S S SR 1= 9 TN 2 E T D
WM ER 2% /il (PBS) EEYE 4 3 minx2~3 U, H i [ 5
20 min, - F Giemsa & 4L 2 15 min, & )5 B T35 & B
T N IR T 50 - ve bk . 3 IRt e
G TE R v PR TE % (% ) = o I 042 400 Jif 550 <
100% .
2.5 HBEEE N PANC-1RRE T B SN2 2R

K Hoechst 33258 %'t Yy ot b A 1l o AR XS
B K PANC-1 41 it , DA 0.25 % g il 14 4k ) il i 2% B
R 2x10°A>/mL AR, DL 2 mL/ALAEFF 6 fLAR
FE“2.37 IR ik 452 SR T2 he WSRSESRIR,
JC T PBS I MR MR 40 AL 3 minx2~3 YK, JH 4% 22 58 W i
7 W1 22 30 min, #& J5 1A Hoechst 33258 %% 4, % (5
pg/mL) , Z T T EEEYL A 15 min, ARG TAES hX
e, FHECE B B V4N AE 08 T 1% 50 (1 5 40
MuAZ e S 45 o, R T 4 R [ 4 | S 0 A R BUE Uk
o) o AR R AN TR AR TR (% ) =1
T2 AR (T A A+ E A %K) < 100 % o
2.6 AZPEEF I PANC-1 4008 & IL-6 . JAK2 #0 STAT3
mRNA FiER)F M E 22

R G S (RT) -PCR A Tl o WS X Bk AR K
1 PANC-1 4l Jifd, LA 0.25 % JEREEHH £k 5 il o4 i 2, #e
2x10° /LI T 6 fLAR T, SR 5 #2373 T Jr vk a4
Y520 H5FR T2 he WESEIEIRME WA A , F Beyozol i
FIFLICAN A RNA[H 2 uL s RNA FE S, T 260,280 nm
PR 2 BUASI RNARE S B OEIE (4) , oo/ Asso [HA T
1.8~2.0 Z [i], FRBAE ML 4l B A R ] o 2 RINA 3 5 5
4 cDNA, 2R J5 LA cDNA WA AT PCR 345 . [
AR ZR (25 uL) : cDNARAR 5 pL, b FiiF5 149145 1 uL,
2x Master Mix 12.5 pL,ddH,0 5.5 uL. #"1#44544:94 C
P 3 min; 94 C7AE1E 455,57 CIB K 755,72 “CLEfH
90 s, 3 30 MIEHR s Bt i LA 72 CCFTA SEAH 10 min, 45 0
Vo HU5 uL PCR WA THR R BE G (2% ) FRLIK , M
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WAGAC T HA IR %, FH Quantity One 4.6.2 3K {4207 45117
FEE A VL H SR S0 6% B (E 5 S (B-actin) 45
G ARG FUAE 26 /R H AL mRNA [ % 87K
Vo FRINZE BP0 K= K B L3R 1

x1 EESIWFEIRFHEKE

Tab 1 Primer sequence and product amplification

length
JEH - - P
o L1 Rzl K
-6 5'-TACATCCTCGACGGCATCTC3'  §'-AGGACACTGTCTTTGAGCCT-3' 359

JAKY  5'-AGGGGTTGTTCGTTGITGTCA-Y §'-TCCTTCCCTTCAACCCAAAATC-3' 292
STAT3  5'-CTGCCCCATACCTGAAGACC-3"  5'-TCCTCACATGGGGGAGGTAG-3' 212
P-actin 5'-GACTTCGAGCAGGAGATGGC-3"  §'-CAGGAAGCAAGGCTGGAAGA-3' 128

2.7 RREEEFXTMET IL-6 JAK2 1 STAT3 & A K%
RIS E 5

K H Western blotting 15 JEF 7 o #4267 Jr
PN A 252, 557 72 h RSEZIIL T 1.5 mL B0
B, A 1 mL RIPA 25 (24 T vk b 787 241 30
min, $2 B0 LR EE 1, #% BCA IR & 7 e & SR AR
BV B R — B SRR R TITE 95 CoKPnA 5
min 284, 80 V L JE R 41T SDS-PAGE Hi ¥k , 300 mA {H i
N AR E R W M (PVDE) I | %35 R
5.0% B RE Wik 3511 1 h, 885 43 5 i A IL-6 (121 000) |
JAK2(1:1 000) .STAT3(1:1 000) B-actin(1:1 000)—4,
4 CHER R FI TBST 2 phi 5k 3 minx 3 UK, INA 47t
(1:2000), Z=HEMFE | hs RGN AL %6 (ECL) B
W, FEER UG Ba24A 8, F Quantity One 4.6.2 3k {4
SRS K. VABME A& KEES NS (-
actin) 257 K RE(ELY FLELE R H IO EE AR 18 K
28 FitEFHIE

v FH SPSS 20.0 A AT S 1153 A o 1H R
x+ s RN, ZABFEA I E L BCR F BN 2y 245017,
ZH [5) WG FE B oR ] K B . P<<0.05 /R 22 5% HA 4t
3 H#HR
3.1 RBEEE T PANC-1 4B0IL 8 B 2200

S FAYEXTRE HL 4, 4 .8.16 32,64, 128 mg/L i fH 7
THEH 72 h 5 4 ) OD fH 34 18 R AIK (P<<0.05 5 P<
0.01) , & B HL ] AS [R) 2 P52 b 400 i) 200 it 4y 38 4, O HLHLA
W S AR e # . g IR 3 X PANC-1 48 g 1) 1Cs0
9.54mg/L, 5 E2,
3.2 RBEEE YT PANC-1 44K B0

TEREFE L dJe, S A IG5 s R LG 27
B (P>0.05). SN BA L, fEHF3.5.7d
S, 7 PGV 2 A e R e R R L A A A
B ek /0 (P<<0.058% P<<0.01)., 55 Pafhimd] e, ¥
JE S A B 2 AR 5 35 3 d U R A TR0 R e
T B AR 37 3.5, 7 d i BTG 4R 5 R 48 04t
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TR (P>0.05), S5 F%K3,
®2 ZREEEX PANC-140RE5H A9 #00
Tab 2 Effects of gentiopicroside on the proliferation
of PANC-1 cells

JoRE  mg/L oD ffi(x+s,1=3) M %
O(FHERER ) 0954+ 0,024
2 0.8870.043 706
4 0.819£0.037° 1415
8 0.625+0.070°* U4
16 0391+0.035" 59.06
3 02100054 7803
64 0.163£0.040°" 8.9
128 00840013 9123

T PR IR e, " P<<0.05, * “P<0.01
Note: vs. negative control, *P<<0.05, " *P<<0.01

®3 BHBEPFRBITENESR (x+5,n=3)

Tab 3 Survival cell count of cells in each group (x +s,

n=3)
) Bk, AR X 10 /mL)
mg/l  0d 1d 3d 54 7d
[ ey 10 101320031 1250£0060 1.560+0076  2.263+0.268
HT i 410 096310045 0753£0051° 052840042 0276%0.054°

BREEIRRES 15 10 102020070 1217+0031% 1415£0099% 1810£0213*
FIEFEES 30 10 097320049 086301057 0.614+0.020 0.482+0.062°*
FIEERES 60 10 098320071 0.762£0.055° 0.554£0.050° 0353%0.045°

SR BRLH FE A, " P<<0.05, " *P<<0.01; 53 Ph Aty 4 s,
'P<0.05,"P<<0.01

Note: vs. negative control group, * P<<0.05, " * P<<0.01; vs. gem-
citabine group,’P<<0.05,"P<<0.01

3.3 RREEE X PANC-1 A5 B2 B O 22N

SRRV R LA , 75 7 At v 2H 0 R e vk
2 240 L 1 s R TR BB S 2 0/ (P<<0.01) , e B TR R
W EREAN(P<0.01) . 55 PUMb A i, e IR 1T
R EE 2H 40 %) e R B FRCESORN B B T iU 22 S 1 e g it
FEN(P>0.05), Z5RILEL R4,
3.4 FHEEEN PANC-1 A T8940

SRR X B b, PG A e 4R IR
WIZH AN TR B & T (P<0.01) ., 5 PufliE
FOASE, B Ry VAR A A O 1 3 2 S e g i X
(P>0.05), &iRILK 2 K5,
3.5 7 BEEE X PANC-1 48 fflg & IL-6 . JAK2 . STAT3
mRNA Fi%k 7K1 0

55 BT B2 b, 75 7 i 2H A I AR
e B ZH A it TL-6 . JAK2 . STAT3 mRNA 257K - i %
FEAR(P<<0.01) . 535 VE M b, Jo IR 4 o vk
ZH AL IL-6 . JAK2 . STAT3 mRNA 63k 7K - 2% H 341G
Gl L (P>0.05), 255003 %6,
3.6 ZREEFEIF PANC-1 4 IL-6 JAK2 STAT3 &
BARIEKFEHFMm

SRR X B b, PG A e AR IR
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A IR R

EJp AT v 4
Bl FEMAETTRER R ER B HE (x200)
Fig 1 Colony formation micrograms of cells in each
group (x 200)
F4 BEBENTZEERENELSR (x+s5,n=3)

Tab 4 Colony formation rate of cells in each group

(xxs,n=3)

i R mg/L SR A FRIIE, %
Bt et 37434450 749490
HfhiEAl 4 8574156 171431
YAl 15 363.7£96.1% 0741927
YAl 30 26231974 5254195
JeME kAl 60 108.74£243° 274497

T S BT IR L, * * P<<0.01; 575 P {h i 4 LA, *P<<0.05,
“*P<0.01

Note: vs. negative control group, * * P<<0.01; vs. gemcitabine
group,’P<<0.05,"P<<0.01

W B 2H 4 it P 1L-6  JAK2 . STAT3 2K [ 2635 7K F i [
R (P<<0.058% P<<0.01), 5 PofEed e, e IHve 1
Ve e 2 2 JfL rp TL-6 . JAK2 , STATS3 45 [ ik /K - 2 57
BIEG L (P>0.05) . 255 ILEI4 £ T,
4 g

PRI AR 518 [ IL-6/JAK2/STAT3 7E I 1 K A= L &
IR R RIS B B AN, IR & PR,
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A BITERX] IRZH 7 PO

CIERRF AR MR A DB vk 4

E e IS s i 2
2 & 4/AAE Hoechst 33258 3 8 B {51 E (x200)

Fig 2 Hoechst 33258 staining micrograms of cells in

each group(x200)

#x5 BAEARNBATENEER (x+s5,n=3)
Tab 5 Apoptotic rate of cells in each group (x * s,

n=3)

43 JiE I IE  mg/L MIERTR, %
[HERapie 17.19+436

H bR 4 86.61£7.21°
Tl TG 15 N.13£3.59°
T e 30 64374525
T R VR AL 60 81224725

1 ST R L, < P<<0.01; 5 5 PHfh s 4 Lk &, "P<<0.05,

#P<0.01

Note: vs. negative control group, * * P<<0.01;
group,”’P<<0.05,"P<<0.01

[ ges B R 41 21 P TL-6  JAK2 | STATS &5 (1) 46 18 S 4
FHeEs, HL5  G R R TUS N B2 A

rh IL-6EElﬁﬁﬁﬁ%ﬁ?‘%ﬁrﬁ“bJ‘“22%2[JJB@W%Z~,
HZ 5T RAEROV e 4 20 M o T B3 5 45 A 2
Jpa Hila AR, IR TR AT e R i R A R R K

vs. gemcitabine

1RZEEA WA TR A WA i 75 1) B 8
Z—U TL-6 5 EHEAN I AR 7Y IL-6 2R 2E & F5 , 3

TH I S22 1 A BE R 11 130(GP130) , AT 7% 5 GP130
K HE B JAK, 12 k32 IR 26 1 % R R S TS Ak, R S
STAT3 454, {8 STAT3 & A B BRI BTE I . 15 S % R 7
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IL-6 212 bp
STAT3 252 bp
JAK2 39 bp
P-actin 128 bp
G oG e (S [ ) £ < ) £ =
Ei| 4 A PREd & nt{U“&H
3 RAMAFIL-6.JAK2 STAT3 mRNA RiZHHE
X

Fig 3 Electrophoretograms of mRNA expression of
IL-6,JAK2 and STATS3 of cells in each group

Fz6 HHMBIFIL-6.JAK2 STAT3 mRNA FikKkF
MELR (xts,n=3)
Tab 6 mRNA expression levels of IL-6, JAK2 and
STATS of cells in each group(x+s,n=3)

A5 TR mg/L IL-6/f-actin JAK2/f-actin STAT3/f-actin
WXt el 0.628%0.060 0.531£0.041 0.501+0.067
A 4 016240025 01360028 0.143£0.012°
R GV 4 15 0.526%0.056" 0457200457 0435£0.046"
Tl e 30 033910061 0259£0.038"  0212£0.028"**
Jeli e 60 021740032 0.178£0.021"  0.153£0.016"

V- PR AL L, P<0.01; 55 % P b e ,'P<0.05,
#Pp<<0.01

Note: vs. negative control group,
group,“P<<0.05,"P<<0.01

** P<<0.01; vs. gemcitabine

STAT: P e S e e 56 kDo

JAK. D e TP P s 125 kDo
L D — D S c—

FpExtfe  pufbE BT JeBHEE R
41 il

W ek IEd ke
4 ZEMPIHIL-6.JAK2 STAT3SE QR IEZWE
X E

Fig 4 Electrophoretograms of protein expression of
IL-6,JAK2 and STATS of cells in each group

kB (NF-kB) M NF-kB/NF-«B il & 14 (1B ) & &4 I it
B R U B IR AR S | AR 5 3 2o A% A A AN A P
5 FLAH Y DNA RV GRS &, R4 RAE I8 T sl 5l
FSCHE F R IR  fE E 40 O 5 Bkl g T, 2 5 )
s 20 R PR G B GRS B AR R S R AT S R
I, R BUA SOATT 1t R J# 1L-6/JAK2/STATS3 {5 5+l 1%
(I ZRI A B T I B G . ASFSE & B, 30,60 mg/L
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R7 EAMAPIL-6 JAK2 STAT3 & H KAk EM
ELER(x+s5,n=3)
Tab 7 Protein expression levels of IL-6, JAKZ and
STATS of cells in each group(x+s,n=3)

it TREE mg/L IL-6/factin JAK2/factin STAT3/factin
P} et 0.872£0.050 0.805£0.056 0.713£0.028
HifhiE 4 0.302£0.068* 037720028 0421£0.039"
e IR 4L 15 0.846+0.051% 0.738+0086%  0.681£0.040°
JeMEF vk AL 30 054720057 0486+0.050°*  0.589+0.059
JeRE R R AL 60 0.373£0.058" 04520051 0449+0.047°
SRR BR A A, P<<0.01 ;5 3 PU A4 LA, "P<<0.05,

"P<0.01

Note: vs. negative control group, “ * P<<0.01; vs. gemcitabine
group,’P<<0.05,"P<<0.01
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