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ABSTRACT Objective: To explore the effect and the possible mechanism of Prunella vulgaris L. on the cell proliferation and apop-
tosis in the human Papillary thyroid cancer K1 cells. Methods: The inhibition ratio of Prunella vulgaris L. on the human Papillary thyroid
cancer cells K1 was tested by MTT assay, the influence of different concentrations of Prunella vulgaris L. on the apoptosis of human Pap-
illary thyroid cancer K1 cells was observed by Hoechst staining method; the apoptotic rates were examined by flow cytometry analysis.
The expression of apoptotic protein was detected by Western blotting. Results: Prunella vulgaris L. could obviously inhibit the prolifera-
tion of K1 cells in 2~200 mg/mL concentration range (P<0.05). The IC,, with 24 h of Prunella vulgaris L. on the K1 cell was 2.427
mg/mL. Flow cytometry analysis showed that: 2.4, 4.8 mg/mL Prunella vulgaris L. could induce the apoptosis of K1 cell, the apoptotic
rates were (11.35+ 0.92)% and (44.57% 3.07)% respectively. Western blotting showed that the expressions of apoptotic protein Bcl-2,
Caspase-9, Caspase-3 of Prunella vulgaris L. were decreased and the expressions of Cleaved Caspase 3, Caspase-9, CytoC, Bax were in-
creased compared with the control group. Conclusions: Prunella vulgaris L. could inhibit the cell proliferation and induce the apoptosis of
human papillary thyroid cancer K1 cells, which might be related to the activation of mitochondrial pathway.
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SR FHBR B0 72 ¥ 2 SOROHE (0,335 53 B R S8 (HPLC) 2841 - W L
SRR (UV-Vis) SRS TTRE 5T R 40(GC-MS), Rl
REREMERE PGB0 20 BRI SRS F TR
2. A PLER FNE M Y & it 4l R 1.30% .1.20% . 15.30% |
7.33%.0.36%.3.70%.0.66% (w/w), FREUE =2 A BRE LK
VRZK VG A 400 mg/mL BAL R, 28 22 wm fLRIEIR
IR SEHEAET 4 CokAf, (i IR RPMI-1640 35550 B &
SR E . SCHE MR Y LA R TR
1.2 #pmiEsr

N IR R 7L Sk DR 40 L (K ) I T 7 38 1 2R W Bl
Ao K1 4R F8 10%A524F s RPMI-1640 B5320 4, 21
L AE AR R B Ry 95% ,37°C & 5% CO, Y FREE i B 2 A K, 58
I HOWE A KA.,

1.3 iKFI S5

L3137 BERE (MTT), — H 7 30 (DMSO) I H 3¢ =
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F1 26 [ GIBCO /A 7 ; AnnexinV-FITC/PT 4 Jfd 8 1~ X il 1 &
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Bio-Rad /A &) ; I, =2 F FL a0 L AP Joe(Tris)  H &R H T
F2ERFN s — PR R 38 = KA B AR 8T B 5
w5 E e = A4 ) 5 B-tubulin, Bax  Bel-2  Caspase-3 . Cas-
pase-9 . Cyto C —37i(3£[H Cell Signaling 2\ &)); HRP Fric 4t
ZPi(3EH EarthOx 24 H)).

132 U3 2K ZIEERFR{U(EE E Thermo A H]); 76
8] B 1 555 ( H 4% Nikon 24 w]); FACSCalibur Jii U4 AL (3E [H
BD A H)); {HIRMFE & (35E ABCON A4#]); HLIKX (EE
Bio-Rad /3 #]); 25 “UMH R #% R (2 [ Shellab 23 7)) BEISE G 7

r R %5 (H: H Vilber-Lourmat /3 7)),
1.4 MERISFRB AT iE
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40.80,160 F1 200 mg/mL ¥ 3£ {1 A FEE L X BRZAAUI AR
NARFRIGEE IR, B A5 6 D TATHL, dheikEsR 24 h )5
JAMEE 5 mg/mL ) MTT(PBS #%f#)100 pL, % 37°C,5% CO,
RSP Ak EdE 57 4 h 570 L, DL DMSO iR 4h sk, 4%
JRAZY 10 min J5, TREFHYL 490 nm P AR OGAE , 75340
LA F BT SR AR . GRS AR (%)= SE404 OD i / X i
ZH OD {ii* 100%, 4N 2R (%0)=1- HHHEHEFER (%)
142 fHRARAZENE BOTECERKI K1 400, B AL
JETHE BT 6 FUAR Y, A B 1> 10%/mL, F=¢ 48 I UG B /5
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P<0.05 N ZEFAAGI AR L.
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2.1 EFAEX AFIRRERE K1 44 KE9#20m

211 AEKEEMEX A FRRE K1 48561 58 09 5 i
M1 1 AP 1Al UL, SRS REVE I 24 b, B FLHR B2 (938 i, K1

AR RS FEAZ RN . A 2 mg/mL RO ROR R , 4R O i
ARG B 22 5 HAT e 7 L (P<0.05), Jirf 80 mg/mL
MRS SR K1 AR SR AR e, BOAH0 K 2R 24 h
PHANHIAIE(Cs0) Ny 2,427 mg/mL, F5H4RIR 2~200 mg/mL #)
HAGHAEH] 24 h GEAZ I AN K1 Z0ARi45E.

F 1 FEIREEWHEMER 24 h 33 N BIRBRE K1 RIS R ZM(xE s, n=6)
Table 1 Effect of different concentrations of PV on the cell proliferation rate of K1 cells for 24 h (xt s, n=6)

PV concentration

Cell proliferation rate

(mg/mL) P (%)
0 0.9951+ 0.0980 100.00+ 0.00
2 0.6505+ 0.0170 69.72+ 1.82*
5 0.3556 0.0487* 38.11+ 5.22%*
10 0.1068+ 0.0067* 11.44+ 0.72*
20 0.0807+ 0.0054* 8.65+ 0.58*
40 0.0801% 0.0054* 8.58% 0.58*
80 0.0788+ 0.0051* 8.34+ 0.55*
160 0.1014+ 0.0061* 10.87+ 0.66*
200 0.1409+ 0.0069* 15.10+ 0.74*

Note: Compared with the control group,*P<0.05.

212 ARKEEMEX ARRKERE K HEESHZM
IEH K1 AL BRI I BERE 75 . fhI&T 2 nl UL, S5 HRZHAR
LU, A BRI L A T R, 20 M I B H B s b . 0.3~0.6
mg/mL B ARG K1 A AT A0 5 1.2 mg/mL B A5
AL PR K1 40805 [ 2.4 mg/mL KA v REE , 40 N BE AL

0.3mg/mL

Omg/mL

2.4mg/mL

1.2mg/mL

FI I 20D A AE B 9, i N34 5 4.8 mg/mL BEAk B
PERE , A AS 19 i v , 2 KB oy A MR 2R o 4 2R 4 - 2.4
mg/mL 1 4.8 mg/mL AL FAE ] 24 h n] 515 K1 4077 15 4L
R, WSS

0.6mg/mL

4.8mg/mL

2 REREEHEIERM 24 h 3t K1 AR SHIZI(100% )
Fig.2 Effect of PV on cell morphology in K1 within 24 h(100% )

2.2 BEFAEX AFIRERE K1 SRR TrI#200

2.2.1 Hoechst % MAAAEAT  Hoechst 4 {425 5L (& 3)

B 52 5 2.4 1 4.8 mg/mL SRR EAEHT , BUR U G5t i (20
PRI, S A A AR B ) R T AR N 2, SR G

R, ERGRAER] 240,0.3.0.6.1.2 mymL Xt K1 4AIIUAT- . BERRIN, K1 A1H0HT 5L HHE .
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Omg/mL 0.3mg/mL 0.6mg/mL
1.2mg/mL 2.4mg/mL 4.8mg/mL

B 3 EHEE/ER 24 h 3t K1 Z0ARE T H 0 (Hoechst 3, 40% )
Fig.3 Effect of different concentrations of PV on the cell morphology in K1 within 24 h(Hoechst staining, 40% )
222 mAMBAAKRNMAATE k2 oW HEEME RN, D7 Y=-2.120+9.086X, R*=0.
W PE T KL M A L TR B TR R TR 893 (K] 4 AT UL, 2 B R B RN #) 2.4 mg/mL B, Q3(f71%)
BT, o 2.4 F1 4.8 mg/mL (AR EAER] 24 h K140 DR P 40 A B 0 b, Q4L 1) IX I P A1 M i 1 22,
AT G IR A L R, 25 BASEH B (P<0.  RFMFE T R 2.

05), BRI TR SO R o AR B R X A e T

2 FEREEMAE(ER 24 h % K1 EHBTRHZMGE s, n-3)
Table 2 Effect of different concentrations of PV on the cell apoptosis rate of K1 for 24 h(xt s, n=3)

PV concentration (mg/mL)

Cell survival rate(%)

Cell early apoptosis rate(%)

Cell end stage apoptosis rate

Cell apoptosis rate(%)

(%)
0 97.63+ 0.23 1.30%+ 0.09 0.47+ 0.13 1.77+ 0.13
0.3 97.47+ 0.32 1.40% 0.17 0.30%+ 0.10 1.70%+ 0.10
0.6 96.50% 0.56 1.93%+ 0.31 0.30%+ 0.10 2.23+ 0.25
1.2 97.87+ 0.35 1.13+ 0.23 0.33%+ 0.15 1.47+ 0.38
24 87.75+ 1.20* 9.70+ 0.14* 1.65% 1.06* 11.35+ 0.92*
4.8 55.03+ 2.97* 43.63t 2.97* 0.93+ 0.12%* 44,57+ 3.07*
Note: Compared with the control group, *P<0.05.
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Fig.4 Effect of different concentrations of PV on the cell apoptosis rate of K1 for 24 h
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2.3 BB ARIRIRE K1 @A T-E AR LA

Hi & 5 FNEL 6 BT UL, 55508 REZHAR L, AS ] i 138 52 A e Ak 34
HPTIH T A Bel-2 Rk, MT 8 Bax RisM £,
LRI B350 T Cyto C il Caspase-9 FIk W 34 ; AT
JA Bl 1 Caspase-3 TER MG FAEH] T Rk K P, (HIGILRY
Caspase-3(Cleaved Caspase-3)%& [125357K 30,

PV concentration

(mg/ml) 0 1.2 24 438

B2 | A S S 2:0
| — -
Cyto C L . am— e RO
casase-s | :51o
Caspase3 WD GNP SHm— — )
Caspase-3

B-Tubulin

5 REREEHEIEM 24 h 3t K1 @A T EARIENZNE
Fig.5 Effect of different concentrations of PV on the expressions of cell

apoptosis related proteins in K1 cells for 24 h

1.5 * P<0.05 %% P<0.01 ez Omg/mL
&= 1.2mg/mL
£ 2.4mg/mL

m 4.8mg/mL

ratio

B 6 ARREEMHEIER 24 h 3t K1 @A T E A RIEHE0
Fig.6 Effect of different concentrations of PV on the expressions of cell

apoptosis related proteins in K1 cells for 24 h

3 g

ARWFGE R MTT 35088 T 2~200 mg/mL B A F X 44
Ba R N HCRBRFLSIRIA A K1 (A K5, SEB0 25 iR
2~200 mg/mL B A5 HAEH] 24 h % K1 20 i 58 B A7 B B (440
HVER, Jrh 80 mg/mL % BN BT K1 200 M 0% 410 i) P o
2, BMHAEA 24 h X K1 4R ICs, °4 2.427 mg/mL X F 5
A ECAVEFH 24 h X IE BRI R 21 it HUM-CELL-0097
) ICso {H 12.908 mg/mL (A5 50 2 45 5 ) 1R Mg 4 240 i
SW579(IC50 2 65 mg/mL)!"Y, $ 7R B AH B /e XS K1 20t #H o
PHIAE R B TR, X A TE & FEOIR B v - Bz 200 e iy 2 4 TS B
B, X R AR g rh 24 St i 1 LS DR T 40 A K
PR ) 1, e B A B L B DR R IR 25 2 T8 )

D5 2 WY A % 22 o s 4 B A 0 S 4 s 0, i o
Mo 240 U TR A A S A T AR A P R R A LT 2
— Rl SR 2 A AN [T B A AR T N R Eca-109
20 48 b, YR ARSI A0 A U 1A R B R R U e e
if Eca-109 AR 715 5K i AR5 R AN PTG (ki
GG RO SIAERT 48 h X L s KS62 4y fie i -
T, BRI A B AT e i K562 40t 9 T A D o 4
B U7; Tan JA 45 & U AL B AR U RES S B 4L SGC 7901
PRT2US S AT T 3 ) SO s S LR B g A /DN 240 28 o
Shldis R FUNES B SR AT S TR, AR
PS¢ Hoechst 4t (o LGS 1], B B Ry B2 (1 Ty , BORE vk
SEME NG 2, UERT K 200 B0 T ELRE A B R
Thm A T an A 2 ; A AN ARG I ES SR s A A e g
E FHRE R B (4 38 I 3456, 2.4 R 4.8 mg/mL B B RE B ki
S K1 AR T, S ARG RORT LGE 1 S A0 B 0A Tk ] K1
MR A I, AR AT HUIR IR AR O 1

2R T SR AP AE AR - SORLIATE B BT T S A B
PN ST 38, = A% 3D 5CIE . 2k A (Mitochondrion) {2y
LY "power house" , .2 5 b 1ACE B J2 AN 4 T A5
PR SR B AR TR T A5 5 R Bax 8 IR A BI R R S
HERIFAAAARE L Cyto C, Cyto C HITAHICH T2, B
Z RIS Caspase-9 G A T/ MA , BB i Caspase-9
LK EERTG HE 1 Caspase 4 HFAN Caspase-3, 75 2L I T
B4, Bel-2 I Bax F 2 AA7E T M AANMINE |, Bax J2 0 INH)
PR T-HE A, Bel-2 BT T-E A, 7EIE R 40 b, Bel-2 BEFH 1L
Bax b (i BNZAL AR TR 1L LKA SME B AL . Bel-2/Bax 521
A 20X TR A U RO o ORI RV 3
T Cyto C A1 T LR A AN SME 2 [B] (i vy, 2 Ebi A
B T AR A RO 2 R = MR NP, g 9 Cyto C
SEEE A WIEE Caspase-9 i H A M T-/)MA, Caspase-3
SR EERET IR SIEN, RN — BSR4 T, Cas-
pase-3 JiU 8 IS S0 BY T i fL 19 Caspase-3 ., AsbiF5T Western
Blotting 5246 % #1 B R B AL FH 2 K1 41 Jifa fild 3% 4 Bax .Cyto C,
Caspase-9., { L) Caspase-3 i FH 3Rk 5%t A A 3 = |
Bel-2 & A K820, Bel-2/Bax FL{ER#IG. 45 R LW AY
BAEAH K1 40/ 24 h [H Bel-2/Bax [ B S B bR I 1) 38
BRI, Cyto C NERRLARERL, 5 FRIA T2 A RS TE A
T/IMA, 515& Caspase-9 i fL i) Caspase-3 2 [1F&IAH I,

L5 LRIk, B R AR S ORI K1 2 M 5 75 &
FCOH T AL AT RE -5 15 fL 2R A T AT G
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