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#i XA HilHAEEWR (girinimbine) Y FSHARATHMRELN MM DENBEANIER. ik RA
MTT #EMHE LB RMT K562 SRNMMEAEA RRERLERRAREARB T HESTEFTLERELY
SRR BN R YIIE K62 ERERKSHBHEL RIS REREEIME DNA B &S R R HEA
BMAEREACHETEOTEL, R MITERBERRERESTALEFMLAE K562 9F R et @580
FRHEA MANREBTEAREFROREHERNFE 50 pmol/L FARER 2 K562 B 24 b af, EHRY
AWM AT EWHE 50 pmol/L FHLEEFMWS WL K562 MK 6.12.2¢h EARKESLEEWLHE
K562 #j 24 h B, SES MM LB DNA BIE R HHEKBANEL B—FHERANEXE . FAAK
FTME GMMAERNEMEETHM. 4% (15.93+£3.79)% (6 h), (32.87+4.89)% (12 h). (41 30+
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Induction of apoptosis by girinimbine in K562 cell
WANG San-long', CAI Bing?, CUI Cheng-bin?, YAN Shao-yu*, WU Chun-fu*
(1. Naticnal Center for Safety Evaluation of Drugs, National Institute for.the Control of Pharmaceutical & Biological

Products, Beiing 100176, China) 2. Beijing Institute of Biomedicine, Beijing 100091, China 3. Beijing Institute

of Pharmacology and Toxicology Beijing 100850, China; 4. Department of Pharmacology, School of Chinese
Materia Medica, Shenyang Pharmaceutical University,» Shenyang 110016, China)

Abstract; Objective To investigate the inhibition of girinimbine on cancer cell proliferation by
inducing apoptosis. Methods Morphological changes of apoptosis were observed with invert flucrescence
microscope; The distribution of the cell volume sizes was assessed by Coulter Multisizer I analytical
instrument; DNA Ladder, cell cycle, and the percentage changes of apoptotic cells were examined by DNA
agarose gel electrophoresis and flow cytometry (FCM), respectively. Results MTT Assay showed that
girinimbine with different concentrations treated for different times could inhibit K562 cell proliferation.
The inhibitory rate was dependent on girinimbine concentrations and treatment times. The K562 cells
treated with 50 pmol/L girinimbine for 24 h showed typically morphological changes of apoptotic phase.
After treated by 50 pmol/L girinimbine for 6, 12, and 24 h or by different concentrations girinimbine for
24 h, respectively, there were obvious changes of DNA Ladder and the distribution of the cell volume sizes
in a time- and dose- dependent manner, and the apoptotic percentage changes of sub-G, peak cells from
(15.93+3.79% (6 h), (32.8714.89)% (12 h), and (41.30+1.91)% (24 h), respectively. Conclusion
These results suggest that girinimbine maybe show its anticancer activity by inducing apoptosis of K562
cells. ‘ -

Key words . girinimbine; apoptosis; K562 cell
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BRI AREL XMEBHE. EE2ENEAPR P, R
HEALEFRTEEMHABEMES MR K562 M
HEE.BEEFARAIEFTELEEREALRS
K562 40 110 & 3 3300 ) o 40 A e A O FE AR
1 HH8 :

RPMI-1640 5 & (Gibco) , EX R &R &
# (Hyclone) , JIBHE (AAMAHLG T RS
#) ,MTT.Hoechst 33258.F F M K.RNA B .l
fEPEvE (PD . 84K Z % (EB) (Sigma) , BB ¥ (4
LHAERBEAT . EEX (Gibeo).

Spectra Max & Plus B#5{ (EE Molecular
Devices Co.), % X% B % & (Olympus-M081).,
EPICS XL B 1 & # R B M (= EH Coulter),
Coulter Multisizer 1T RN E R IZH N (2 E
Coulter) EPH—6 BB K ER 3 AR AL (XH
Cole-Pharmer Ins. Co. ). FMWFEHDEREE.,

HFhEER . ZLRZHH. RESHZ>9%,
AR,

2 A&k /

2.1 MM ABAERAAMR Koe2 MR (2
B ES% COL3T CHEHTHEKTFEE
10% Ra4 i 69 RPMI-1640 R EH MK E
KRB TFLR, '
2.2 MTT REFLEFRN K562 MMM
MR R B M K K562 A 2 10°/
mL @%EEHD) 96 LK P,37 C HF 2¢h B
AENLEER, RIWESHH 3.125,6.25,12.5,
25,50 pmol /L, S Wik EH &7 3 +F L. F
HIEEFWMAER 6.12.24.36 h B MM A 5 mg/
mL MTT ¥,37 C 53 4 h j5.4¢ C.2 000 r/min,
L5 min, FEEE.BILMA 100 oL DMSO #
#ENEESENT 570 nm FKANESALNR
RE A, HEAREARHE(IEHE=0—
Anmu/Anpe) X100% ), ERFH3 K.

2.3 HAEMET NERREEHELD: B
AR MM K562 . 2X10°/mL & AR
E#MTF 12 TLiR. A 50 umol/L- FAEFEA HA
K562 49/ 6,12,24 h J§,2 000 r/min.4 C Bl
5 min, & 4, B PBS e 1 K. INA 0.5% KCI
RR.ZHEWE Smin. BLELHE, MAPE-B
g G MEERBE REHARBETERREA
. #% M F %, ¥ 0 Hoechst 33258 ¥ ., A
Olympus—MO081 B3k B e W, BH (20x10
.

2.4 EFSEREEMFEREEMERY R
AR A KS62 4R, ¥ 2X10°/mL W85
HMEFTF 12 FLfk, 50 pmol/L FABEFRMEM
6.12.24 h j5.,4 'C.700 r/min B0, EHK,. A
PBS ik 1 K. FEMARAHAEELEKEEER
HEE, B Coulter Multisizer I W AMBEHEELE |
10~20 pm M 2~8 pm LUIAHR BB KN4 RE
AR EREHER, RIESRE N ERY 500 pL,
PimEKAER A EAEYR BT ER 3K
£8, :

2.5 DNA BBAH RN B i ki Ks62
Mk 2X10°/mL #FEHEMT 6 fLR. B 6.25,
12. 5.25,50,100 pmol/L BENLWEFER T HIEHE
B 24 h & 50 pmol/L FABFMKIEE 6.12,.24h
AU EMME . PBS Hik 1 K. MAYRAERK
{100 mmel/L' Tris-HCl (pH 8. 5), 5 mmol/L
EDTA,0. 2 mol/L NaCl.0.2% SDS & & i # % &
¥0.2mg/mL WESM K],37 C HEIX. KB
4 °C.12 000 r/min B4 15 min, ETFEE DNA, Bi
AEE TE £ ¥ (10 mmol/L Tirs-HCl (pH
8.0).10 mmol/L. EDTA) ¥ &, MA 1 mg/mL #)
RNase A & RBEE S 200 pg/mL,37 C BE
2h, MAER DNA MFES PR HIEEERBRIK,
EB uff, ¥ BHEHNTRM EMEAHEASR
RemE. :
2.6 RAAHARLM DNA®. B HAEKB®
K562 gH#E 2X10°/ml. EEM T 12 LR, B
6.25,12.5,25.50,100 pmol/L #9HF LR F W45
{ERAM 24 b 2% 50 pmol/L FEHEHFWAEHM 6.
12.,2¢h B ELOWEHKPBS Hik1 K, 704 W
BB ES B ORI MA 1 mg/mL #
RNase A %% 37 C #1E 30 min,PBS ¥:% .0 PI
4°C 24 30 min,PBS ERBRE , AN A 40 M {X
EEBLREREK 488 nm TN ERLWF. #HH
FA MM EMNRA DNA 44, H A AR A
MR B AP A H % Win Cycle S 1R
ERpHiEk. ,

2.7 HHEFE FBLU 45 BRI SAS
ARBRLE  KRATHITFLHE.

3 8

31 MITERNESERE - B 1 H.FRERY
K562 IR RRKENETLERMLER. A
L4 40 o B 2 o B 0 3 R 084 B, BRI
et % R s BEEfE AR R K, 3 i) 3 i 2 BE R [6)
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¥ XE. KD 6.25.12.5.25.50 pmol/L 4 ¥
FREFWER K562 41/ 36 h, AN £y
50X, 5 EAMK. WAFLIEREL (P<
0.05,0.01,0.001);50 pmol/L MEFM ./ 24 h
BAMMHEERTIER 36 h kR, 53t BE
HE . 2REEF (P<0.001),

3.2 WA AL, Hoechst 33258 v @,
100
10
1]
40
20

HHUS DS E /%

]
3.125 6.25 125 25 50

SHEEM C/(2mol-L-)

S RARE.P<0.05 **P<0.01
“P<0.05 **P<0.01 ***P<0.00] vs control group
E1 FRAREFAEEREARENE K562

FRMBHEWE (xts, n=3) .
Fig. 1 Effect of ghjlnimbine in various concentrations

*** P<0. 001

on proliferation of K562 cells at various times
(r+s5, n=3)

b

h

e 61

HAEMBERE 50 pmol/L FH A EFMWALH K562
#M 6 h, T MED MM ELE, BRBEEL,
ErffifE s h et AIAHREER T EH 240 55,
ARABNATCHRES. aARERT N EE
45 40 OB T A0 B AR P OT LB O RO SR Ok, T
EFARBIREHERN, BRAER (REH2) .4
REEBETRET (LARINEE MEHL A
PHEESEAREHTSNLEEFRATESHE
e TR TE

3.3 FER TR WUROR BE 07 40 B R B K AN A A I
ELHR:50 pmol/L FABFHERALE K562 M 6.
12,24 h |5 . H#£ 10~20 pm WM (SRME &
# K562 WA/ MHELSHAER) ZHEL, 24 h i
EH RGN L B AR 30.04% . 5XEH
B 89.00% MK, ERBERE (P<0.001), WK 3.
A—HERERMBALIE, /T & pm HARE
R (AT BEEE,24 h if,50 pmol/L F A
BEMABE TR S BHRE 69.85%, 5
HEAR 9 92% HE.ZRBEF (P<0.001),
RHE 4.

3.4 DNABEEEEHKER 50pmol/LF N

vy *

B2 RXDMANR 50 pwol/L HAEFMWSHAE KS62 #RE 6.12.24 h HANERSHER
Fig. 2 Effect of 50 umol/L girinimbine on K562 cells nuclear morphology treated

for 6. 12, 24 h, respectlvely under fluorescence microscope
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100 EARER
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Syt b, P<0.05 *** P<C0. 001

*P<0.05 ***P<0. 001 vs control group
B3 FAREXIER K562 Hm-FEREER AR
ERAMREHER 15, 1=3)
Fig.3 Effect of girinimbine on normal cell volume
size distribution im K562 cells after treated
for different times (x+35, 2=3)

| o xR
| B EHLERER

BT E A%
E

6h 2L 24h

ExBARE, " P<0.05 **"P<0.001
*P<0.05 ***P<0.001 vs control group
A4 HARFWER KS62 ARFR M8 H8
BRXNMIHEHER Ls, n=3)
Fig.4 Effect of girinimbine on apoptotic cell volume
size distribution in K562 cells after treated
for different times (x4 s, p=3)
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BERLEE K562 21 6 h )5, o M B 40 M &
@l F DNA FHERRTERNBE &
#, LB #E 25 1k AR R E K BT B 1 DNA #
BETRR . EHYPRATHEZRX. B4
# 6.25.12.5,25,50,100 gmol/L MEF NLEF M ik
24 h J§,50.100 pmol/L W FENEFHMBEH
DNA [ 180~200bp B9 BE. WiFAHEXT BRA
DNA # R4 BE EER EXIAN—-FHEHH
# & DNA &4, W& 5,

S DNAFBEMEBREASHHALENY K562
ARATHER
Fig.5 Apoptosis-inducing effects of girinimbine
on K562 celis by DNA agarose gel eleciro-
phoresis analysis

3.5 AR TCHAROLER - AREKEMN
HFNEFMLE K562 418 24 h /7, HAH N5
¥t DNA 476, 7€ 6. 25.12. 5 pmol/L fEHTF I G;
31 40 1 b 40 28 A6 AN K BB 18 5 25,50, 100 pmol /L 84k
R E, ¥ G HARMEEED (17.04311.35) %,
(41.30+1.91)%.(54. 17+4. 32) % , 5 I 4l Lo 8¢
ERBE (P<0.05,0.01), Ff 50 pmol/L HHE
EWLEAK 6 b 6L E G/GHTHE—HERN
WAk, HLE 1R A O E AR, 50 pmol /L |
ALBEERFBRACESER FAEE. EH 6.12,
Ah MEATESESZNN (15.931£3.79) %,
(32.87+4.89)%,(41. 30+ 1. 91 %, E—E M BT 3
H, 5 EAYBEEREE (P<0.05,0.01), [FEf
EME S 50 pmol/L FAEF WA HREHHF
Ewm.A9ERE G/G. K G./M A RZE#H L,
S5RCAREENEMEEEL . 4R R
#1.2,
4 wHig

Bmmgw C, dunniana Lévl. EEFHNEER
Y FEEEREDLFRA NP RARARSE. K
FEAERAREEM AVRABFEIRELED.
KP4 gBERAREAGERENEEYHEMZ
—. ABABRRHENEAEFRRRR AR
e SXMBRREFLSY BRRRAFX
MELEEBABBENOHARENERNE. S

Pl FEAREEALBIHMERS K562 M 24 b HEMR
RARAGHHEW G2, n=3)
Table 1 Effect of various concentrations of glrinim-
bine on cellcycle distributlon In K562

cells (r+s5, n=3)

HAEER/ HRARYH/ 4
(p.mol L it} SubG, Go/G] S G/M
(M) 271+1.67 53.1013.47 19.00+2.95 22.27+0.15

54.2041.93 15.07+0.756 24. 741345

51.60+1.25 11.47+0.96 24.7312.82

48.6341.06 11.53+1.02 20.27+0.57
50 41.304+1.01** 23.83+1.46 12.3310.91 15.90+1.35
100 54.1744.32% " 24.07£2.41 6.8211.00 9.45+2.32

Lt m e s, *P<<0.05 " P<0.01

*P<Z0.05 **P<Z0.01 vs control group

$2 Soumol/L XAREMER K562 ERAFM B
ESHEBATER Gts, =3
Table 2 Apoptosis-inducing effects of 50 umol/L

.25 5.05£1-16
12.5 8.9542.18
25 17.04+1. 35"

girinimbine on K562 cells for different

times (x+s, n=3)

HREERW/ B R/ %
(pmol * L) 6h 12h 24 h
(R B 1.531£1.25 2.0510.59 2.71+1.67

50 15.93+3.79" 32.87+4.89"* 41.30+1.91" "

ExtRAK®. “P<0.05 **P<0.01
*P<0,05 **P<0.01 vs control group

FARAEA.-ENEFREBNHESHARER
MR H., AEREEET K562 BREHNE
BEwH R AR

ERFITE. AR MTT R MBHRLE
E & DAYR AR R AR A TE R M ) K562 41
Ao, R et E L S B A, WIE S% LBiE
THENLEEWESER K562 4R, 3t -4 #
F Coulter Multisizer 1 %% 3 42 Hriy ™, & W
T LE B WAL 5 4 MR [ o 8] ) 20 M BB B K
AR LR, 285 LB TR RN
{15 B0 40 i, BE AR i) e e i, TE R TR TN
8 pem PPy X (8] i 43 5 65 5104 & , bt B ) /s BB o
BERPREEHLEREERCMMEMERE ER
REXF T EERORE LT MR e R A

- AR ER RN G R A E B A K DNA #

O ERA-EER AN EE LEERFHES, 0
B B R R, S P M R MR R B & TR
P DNA BEH o BE % B (E] 64 JE 4, W B R R
2 ErHFTBEERRLLX; FE AR AR
BRHTHEANEERFE L K562 BREEY G/G
HWHTE G M ABYER ZRMEMAEEN
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34 F0 1 R e (] (O RE 45, 40 O O b 0 o, )
RS HARALA TR . BRAEEENAR
RERC . GRZLS5ERPETRE. AT MMER
DNA B &% RH—.

ZERRATREFEHFNEFHENH
Koe2 g mtIm e, , BEMARIELEAEF
WIEREH K62 ARAREMETRE, BT
WEFWHETER Ks6z BT EER NS
K562 MMM EAER, X —HARAERERE—4H
RENEERME KR AR A BRM®T &
L RKE,
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Dynamic effect of Huanglian Jiedn Tang on Nimodipine disposition in rat brain
ZHANG Dong-mei'?, HE Zhen-wei?, LI Yang', LIU Xiao-dong'
(1. Key Laboratory of Drug Metabolism, China Pharmaceutical University, Nanjing 210008, Chinas
2. Department of Pharmacy, Firat People’s Hospital of Nantong, Nantong 226001, China)

Abstract: Objective
Nimoedipine disposition in rat brain. Metheds

To evaluate the dynamic effect of Huanglian Jiedu Tang (HLIDT) on
In vive, Nimodipine in plasma and brain tissue was

measured in rats treated with Nimodipine alone or Nimodipine co-administered with HLJDT. In witro,
primary cultured brain microvessel endothelial ceils ({BMEC) model was used to study the effect of serum
obtained from HLJDT-treated rats, baicalin and berberine on the transport of Nimodipine across blood-
brain barrier. Results In vivo, C... and AUC of Nimodipine were much higher than those in Nimodipine
alone group when concomitantly ig adminstered HLJDT and the concentration of Nimodipine in braine
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