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B E.BN TRHEXMMMEAMAARER Kse2 ksMEREMEHER. 2 A HSIEARARNELRFTR
TREAENE . HE MTT R E KM K562 4003 7 75 v 49 % W ; Hoechst 33258 ¥ & ¥ L& 40 L
TEES¥HE: A FARAR ST AR FPEH LUK cyclin D1 # cyclin E BB FEM T ;RT-PCR &AM+
cyclin D1 #fl cyclin E mRNA XM HE., &R HEREY K562 AHAMBER, LmE EHE23 5 B
BARBIVE, T 48 h B9 ICsfE M (93.1+3.7) pmol/L . H B KB AT LU S 40 M0 & 4 58 7=, Hoechst ¥4 £ 7] I 40 M #%
RATME, BEKBTUES K562 ARAMMEETF Go/G. 1, ot G./M B4R L HIB/b,S HELRAR T
ERAREAMERE. B EXRRT RN T§ K562 M A cylin D1 M cyclin E EAMERM KRS, TRERS
FEEEMAX. it HEXKKRESSME K562 ARMHE, FASHABHEET Go/C 8. ZHNTHESH TR
FAIMIE A cyclin D1 M cyclin E XA X . HER N FRAME RS,

XA HEKK: AmK; @AM, cyclin D1; cyclin E
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Inhibition of glycyrrhetic acid on proliferation in K562 cells and its mechanism
KE Wen-juan, LIU Xin-yue, CHEN Yan, SHU Wen-xiu
(Institute of Hematology, Union Hospital, Tongji Medical College, Huazhong University
of Science and Technology, Wuhan 430022, China) .

Abstract: Objective To investigate the effects of glycyrrhetic acid (GA) on the proliferation in K562
cells in vitro and explore the possible mechanisms. Methods Cell proliferation was detected by MTT
assay. Hoechst 33258 staining was used to evaluate the morphological changes in K562 cells induced by
GA. The influence on cell cycle was studied by a propidium iodide method. Both flow cytometry (FCM)
and RT-PCR techniques were applied to assess the expression of cyclin D1 and cyclin E proteins. Results
GA presented the striking proliferation inhibition, as well as apoptosis induction potency on K562 cells in
vitro in a time- and dose-dependent manner, with ICs, value for 48 h being (93. 1+ 3. 7) pmol/L.
Moreover, cells treated with GA showed the accumulation in G,/G, phase, reduction in the percentage of
cells in G,/M phase and no significant change in S phase, except a little reducing in group with maximum
concentration of GA. The contents of cyclin D1 and cyclin E were found to be downregulated at both
protein and gene levels in K562 cells in a dose-dependent manner when treated with various concentrations
of GA. Conclusion GA presents the potent inhibition on proliferation of K562, induction on apoptosis,
and cell-cycle arrest in leukemia cells in Go/G,phase, which might correspond to the down regulation of the
expression of cyclin D1 and cyclin E. GA, as a Chinese materia medica, indicates a potential for acute
leukemia.
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HEMEARDIEARERE, 2R REHER
o %T B8 % 1 0% 40 B & K562 40 Ak K a3 HI4E
BT sE M E R AL .
1 #%
1.1 ZH:K562 4100 R 4R K% U B Be
MR RFREFOB . ARAE 10% Be
& B9 RPMI-1640 35 £ % F 37 C.5% CO,
AE R AP, 100S B B a1 WK B T3
BAEKSBEHERRENEEREE 5% LK
HHRHFITER,
1.2 ZyYARA . HEKBR (CoHiOs, T B 2
99%) ,Sigma /A 7} ,DMSO % # & 12 mmol /L g
BEAETF —20 CREDRIAALTES K
.cyclin D1 (#H BD 4 #],Lot 55544) #1 cyclin E
(%H BD A #],Lot 28046) ; FITC-£41/MF, IgG.
VO AR MTT) . BRE PD . BEER
B A (RNase A),Hoechst 33258 (R & €AH));
RPMI-1640 #53:3 (Gibco A8 ;M E M
g F# /A 7)) strizol (Invitrogen) ;RT 7 & .PCR
E R & (Toyobo);eyclin D1,cyclin E,GAPDH i
Bactin M L FI514Y (LBERRARRITAR ¥
BKBK S BN 348.260.452,218 bp) ;Marker
(RBAEXBAA .
1.3 WH{/BMREZ - AEFFH (Forma 3111,
Thermo Electron), il B B f{ % (CKX41, Olym-
pus), # A 41 M 1L (FACscalibur, Becton
Dickinson), B 471 (SunRise, Australia), ¥tk
B4R e (FV500, Olympus),
2 A%k '
2.1 MTT B 25 %9 %% 40 fa 3 78 190 i 4 A . K562
A EGE 1X10°4, 4K R 100 pL R F 96 1L
],37 C.5% CO.BAENKER 1d. BAZFIMA
100 pL. Fi RPMI-1640 3% 5 B % B &9 40,60, 80,
100,120,140 pmol/L HEXBR TR ., ZBALAAR
THEARMEFERE. P 24.36,48,60,72
h EESFMA 20 L MTT %% (5 mg/mL), &
FRATEHE 4h GEL./MOBREEHEE, BM
A 150 uL. DMSO AR MILAEELE &, B
FHEBFEK 570 nm, B HH K 620 nm LW EEFAL
HAE (A) H. HTEAREEDHED, TRER
5%.
AREENHE=1-LRAAHE/XHAAHE X
100%
2.2 Hoechst 33258 oA MEBEARATHES

22E0% W AR 4 B A 80,100,120 pmol/L HE K
RFBEBETHEFALETIET 48 h, FRHEI kR
B, RRAMEE.L.PBS ¥l K. —20 C #in
70% ZMEEE 4 'C F®. BLOJF PBS $1 K,100
pLPBS ER. HAKRBHETZ 104 ERHER
MABAFERE. RARTHREBM 10 pg/mL
Hoechst 33258 e 20 pL.37 C B A\ H 30
min® EBARREEHBETREARENTE ¥
A MR, TRERIK.

2.3 DNA 52 b7 i 40 i 5 35 . S A i A o
ERBRTHAER 2.2 k. WEHHKS PBS %1
KH70% B —20 C BIRWZEEE 4h.BLE
BB E W ,PBS ¥t 1 k. MMA 30 uL 50 pg/mL &)
P1, 30 pL 10 mg/mL ] RNase A #1 240 pL #
PBS,4 C #%BH 30 min J§ EHEAAMRNEW,
RPN ERRBLMUET 3% LT, A Cell
Modifit B KA. TREH 3 K.

2.4 WA B4 cyclin D1 #l cyclin E &
AR . KREAAY TR, AREA
SERAMEEN R 4% ZEFEEE 15 min,0.25%
triton-X100 JK LB 10 min,3% BSA & 0.5h
P IE SR T RN, 3R IR 1 ng/1X 10 B
AWM —H, ZERT#HEBEF 1 h, MA 1100
FITC-E4 /MR ZH 100 pL,BHIEBE 0.5 h, 300
pL PBS EEHM, LR HHRKER 486 nm H K
ERKTHRAERERE, EREE3 K.

2.5 RT-PCR # i 40 i@ cyclin D1 F1 cyclin E
mRNA K MK A4 1X10°4, Trizol 1 mL
KITIRS, AN, FAMIE, 5% ZEER
TR = AR A i 5 RNADY, %8 50 43 e 6 B 1
FE RNA 4iE (Ayo/An>1.8) [t #4T RNA &
B, SR RENAERRY B RNA BK 4~6 pg,5X
RT Z ¥ 4 pL,dNTP 2 pL,RNasin 1 pL,Oligo
(dT) 1 pL, M-MLV B 1 pL,ddH,0 3B ZE 20
pL, vk ENEESE RS E 8 %L .RT &4k 30 C.10
min,42 C.20 min,99 C.5 min,4 C.5 min, KK
SEBEH =Y cDNA BF —20 C #%F.PCR LI
EFRHO 12 pL,6 X Z o 2 pL,Mg** 1 oL,
dNTP 1 pL,cyclin D1 fI B-actin §§ L T35 &
0.5 pL 8 #F cyclin E #1 GAPDH # E Fi)F 51 &
0.5 pL (B FFI5I# W% 1),cDNA 1 pL,Taq B
1 pL, oK bR )G 8 &0, PCR RN & &R
94 C FAH 5 min,94 'C.305,60 'C.1 min 10 f
PEFRE .94 C.305s,53 C.30s,72 'C.30s 25 4
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%1 cyclin D1 # cyclin E f33| 9/ 5
Table 1 Primer sequence of cyclin D1 and cyclin E
;2]
ER ' R
cyclin DI 5'-GATCAAGTGTGACCCGGACT-3 5'-GAGATGGAAGGGGGAAAGAG-3
eyclin E 5'-CCATCCTTCTCCACCAAAGA-3' 5'-AGCACCTTCCATAGCAGCAT-3'

Bactin  5'-CTGTCCCTGTATGCCTCTG-3'  5'-ATGTCACGCACGATTTCC-3
GAPDH  5'-ACCACAGTCCATGCCATCAC-3' 5'-TCCACCACCCTGTTGCTGTA-3'

TEF R KFEM,72 C.7 min HRHEMH. N
SERIEE 10 pL =HIRA 2 pL 6 X B Z WP
FE1.5% FSWERMK LBk, #IRERBERSL
EMEES, R Leica Q Win B4 47 4%
17 % i W O BE {H 4 #t, A cyclin D1/B-actin
cyclin E/GAPDH {H )X Bt cyclin D1,cyclin E § %
AR, TREEI3IRK.

2.6 Sit¥ kML SPSS 11.0 #1745
EANLBEENU z1s FRVARMBEBERAERE N
ERH.

3 48

3.1 HEKREM K562 4iIREBEMNEW:. HERRK
st K562 fifiA B EMAKMEER, BRERER
AR ER (AD. RAKEHREKRLEAHN
Ks6241fp 8 MBI £ H B & T B4, £ 7Y

%

MR HEXKE 80 umol-L!

90 M D R /%
8 &
—B&Q

09 24 36 48 60 n
t/h

1~6-40,60,80,100,120,140 pmol « L1
E1 FEZREHERE K562 4K E ALK
(xts, n=5)
Fig. 1 Effect of GA in various concentration
on prolifecation of K562 (x+s, n=5)
BHRITFENL, HERREMT K562 4/ 48 h i
ARG (ICsofH) 4 (93.1+£3.7) pmol/L.
3.2 HEREMM K562 41 M & . H E KR
% K562 AR A T-1EfH. 80,100,120 pmol/L
HHERRAHE 48 h [G /) K562 41 % Hoechst
RAGEBARRERMRTER AREZAR
[6) 2 FEE BV M S VR T A AE , R 68 B VR 4, KRR AR
NSRBI R RS, T MR EER
YIREREM, ATCRERARAEE (A2,
3.3 HEKERX K562 4048 5 6% - K R vk BE

HEIXE 100 vmol-L* - HEXRM 120 umol-L*

M2 HEAMEBKS2 M 8h ERAKRERNETHARKSEER
Fig.2 Morphological changes of K562 cells treated by GA for 48 h under laser confocal microscope

HERMER K562 4180 48 h B M AP 24 %
T HEAMEEREM, FBERAN G./G.HHR
%A B W, 100,120 pmol/L HE R BRIEMA B %
(P<0.05.0.01), S #IF G,/M B tL Bl 80,
100 umol/L W E A AR G, 7 120 pmol/L F
BWAEHERN (P<0.05), ZRRE?,

3.4 HERXREEX K562 #iffl cyclin D1 Fl cyclin E
EARBHEZW . HERBRFEHK P cyclin D1
cycin E EAXRSL TR, 5 BEAME . FARIKEH
Y a A cyclin D1 R cyclin E BEREE X
TH, BERMREKEBE, SAFHRABRE S B
ZEERHELEIH¥E L (P<0.05,0.01), %R A
#3.

3.5 HEXREN K562 419 cyclin D1 i cyclin

%2 HELXE Ks62 BHABNHER (xts, n=3) .
Table 2 Effect of GA on cell cycle of K562 cells

(xts, n=3)
c/ BRIAB/ %
# WEE/%
(pmol * L™1)  Go/Gy G2/M
bop | - 44.10+1.63  13.0741.52 42.66+1.58 0.3040.07
HERS® 80 43.8741.83 12.55+1.14 43.94%2.21 2.33320.19°

100 52.3440.95" 11.31£1.11 36.7241.90 3.34+0.19*
120 61.2841.22° ® 7.08£0.68* 32.98+0.98* 7.7540.21" *

Ex{ @Ak, *P<0.05 *°*P<0.01
*P<0.05 **P<0.01 ys control group

E mRNA RZBHZWE. HEXKRERBKR)E T
1 4 ffi b cyclin D1 1 cyclin E mRNA §) %A B
K. REHEEHYIREOM, FFH mRNA B2
TR BRI REMR. F &4 PCR A7 Y #E4T 6 3K
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SHATE L, & R B H R RR T B B AR B B
T (E3),3 RERNERINTERRAEENE
fhEad . £RBFERITFEX (P<0.05.0.0D), R
F4. E—-HRBAHERRT LT cyclin D1
cyclin E fEE KA.
£3 HEAE K562 458 cyclin D1 # cyclin E B H
FEHEE (Ls, n=3)
Table 3 Effect of GA in various concentrations
on expression of cyclin D1 and cyclin E

proteins in K562 cells (x+s, n=3)

44 5 C/(umol » L~1) cyclin D1 cyclin E
oyl 0 2.40+0.18 2.79+£0.22
HEKXR 80 2.11£0.10°  2.45+40.17

100 1.8940.23* 2.16+0.11*

120 1.33+0.11** 1.924+0.13"*
S BAkE: *P<0.05 **P<0.01
"P<0.05 **P<0.01 vs control group
00 b]_u
100bp cyclin D1
200 bp f -actin

M 0 1 2 3

500 bp GAFDH
300 bp cvelinE
100 bp

M 0 1 2 3

O-%t 4 1~3-80.100.120 pumol « L™ H H kM4
0O-control group 1—3-80, 1-00, 120 pmol * L~! GA group
M3 HEXEER K562 @ cyclin D1
# cyclin E mRNA f1%i%
Fig. 3 Effect of GA on expression of cyclin D1
and cyclin E mRNA in K562 cells
%4 HEREM K562 HM cyclin D1 7 cyclin E mRNA
£XH¥EW (cts, n=3)
Table 4 Effect of GA in various concentrations

on expression of cyclin D1 and cyclin

E in K562 cells (x+s, n=3)

# B C/(umol « L~!) eyclin D1/B-actin cyclin E/GAPDH

hogil 0 1.1340.10 1.0140. 08

HERR 80 0.9340.12* 0.88+0.13*
100 0.63+0.09°*  0.56+0.09"*
120 0.2840.03**  0.19+0.02"*

Sx AR P<0.05 **P<0.01
*P<0.05 **P<0.01 vs control group

4 itig
34 3K E S SURR 3 A B B B IR R X 25 F

¥8 40 LA LR RN s Malagol S %R REH
R BEM B A HSB-2 3 B 40 Bt 4 13 o 7% 40 P F 3%
M. ALEMATERBRYEAAMBAKER
K562 BIFER, A Hoxt 40 pe v - Ao 40 e B S e
W, KR BN, B E RN K562 AMH W B A EH
MEER, BB N S BMMAEMEXR MR
REDHETAURED, REKENH EXRE
ARBEAFARZER /M, RAERET &
KRESTREATCREEABNHMEERE.
I 240 B 1 47 4 IR 0 4 4 T AR B, K562 &
HERBAE 48h &,Go/G 1AM LA ZEH AR,
SHIMMERRREARIBK . RUHERRE
HRT AR EST B ART G/GHMER.
HRARABLI cyclin D1 F cyclin E EHW R, H
BERBAUEEIFHREAAARYTHRAE.
RT-PCR KW AR A mRNA, A R R BEE
FBEATMEHE D, SHMNNESRTLES
—H.

£ B 184 R0 434 R 5 44 LT 9 4 3 B R S
LAY, 40 R B R S ML K AL B A M T Ak 4 T
SBEEMEERE . HRABED (cyclins) B4
REARETP—-LKEENRATEF cyclins I
FEESHEHAREAY R KB M (CDKs) 4
A BB, cyclins-CDKs & & 9, i# @ 1 X 3% 7 JiE
) 0 % B2k LA TR S0 4K 60 A O XA S A B s TS
cyclin D1 1 cyclin E #17E G, ¥ SH M & CDKs 45
AR mEmEEsS G B, BmXHRR GHIEYS
JA#EEFS. Cyclin D1 # cyclin E #9338 £:X 4
8 G et E T NE G R, B Z 074 40 5 2k B
B AHEE HEEASH. SBEARAKEE
K, Cyclin D1 £ G HAMEA  MEMFARA
& 11q13 # cyclin D1 EFE %, & 295 M EEMK,
XA F R E RN 34 0007, [ IEH B G B4 R
M0 P9 380 B4 ceyclin D1 Hoik, BEFH (L A MEHEA S
#1,% % cyclin D1 # G IR EZEMEATY, &
LEHRREERAEIIRE & B W E+H
cyclin D1 2 E$ 1 ,cyclin D1 mRNA ¥ F k%
EANSEXRZS., AattanmEEPOLEA

" cyclin DI mRNA FEXREHER, SHKE X%

ZBAHENT . BATHBOAR cyclin D1 & —FiE
BE, ME¥ENK cyclin D1 REBER, EHE
EHBESHTHENKZERED. Cyclin E AEM
F 19q12-13 ) cyclin E ZEHBO L, HREABER
FGHH.ZGHBENG.SEXALEEE,GH
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HMEHEASHF BT, 3 G/M PN,
Cyclin E/CDK2 25 G,/S #i#) pRb B§EALIEA,
BEMES M, DNA EH MBS T2 EE.
Ohtsubo %™ & HL 1o G} 1E % M9 A B4 4 40 fa
HEAH cyclin E HLRRT LA R FMFEAS $. AL
R G5 R B R P BF cyclin E M &
E. BRAMETcyclin E Z5EAMMBHRE ER
HEMmE P cyclin E RiEHE HREKF SRR
EHBEAX RREETEE . AHFYE.
FEATR L, % K562 41 #T HERR
FHG AT YR GHAEEN cyclin D1 f1
cyclin E F35KFH 8T, 1RAH A £ R, X
AR ERRAH R AREENEENH. A
it B H B K ERER T F i cyclin D1 #i cyclin E
MEZKTFS REZREH B MH CDKs BIE#
WG CDI BHE, 25 /#—£ K. R, HE
KREHYERRNMERARREEZREER D,

XM
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Q. BNEEX¥ARER PERELEFERNER LA BE 710032; 2. FUNEEA¥FRED
BB BHE 710032; 3. BNERK¥EFEGEAMEYEFFRR, KA AL  710038)

B OE:BN St kEENKIEE LoVo SMKEHESE 2 (aquaporin 2, AQP2) RIAMEH MM, ik &
S5 LoVo AFFARBREEARESLEAR 24 b LBRARR A AR (20 mg/L) AR @4
B RAREARAEFTERE LoVo M AQP2 ERRZMEH NS AL AQP2 EARKNELESR . XA
Western blotting & 2 F#& RT-PCR ## AQP2 EH & mRNA fi%Kik. £8 AQP2 HiA T LoVo AMKAM -
BoEHSARERARERALNAAEEREYE. #—B K Western blotting i £, AR R BKE R EXXHE
FRIYTMEH AQP2 BEANE S HYRBEF A K AQP2 EANREAME, HP A KK 20 mg/L 41K 40 mg/L
HAQP. BEHERE D EHMM, KHE/ M 3.6 h M, AQP2 EHEX LA . A5 BAKK,. XEEEREH
12.24.48 h H,AQP2 ZERZBEH#THTRAEYE. ¥TR RTPCRERBR HEARAERRRERFENEM,
AQP2 mRNA ZZX S #iTHTHAE ENE- R E T, MEFAANEMELR,AQP2 mRNA REXEHTHTR
a, B KEETHH LoVo 41 AQP2 XERREER, ZRAKEEN AQP2 RAMBEHHMARES K

BEHETERAX.
XRIRKHEE; LoVo IR KEEEH2
hES¥ES R285.5 X WARIAE A
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