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B E.Bp FKTERRESREIMALFER AEERNAEREEHRBTALRERTBKE. HE
R MTT % EAEEHB K562 41MAMBEMB R, TR ICH; £MEMERHM (50,100 mg/mL)
T K562 AMAAEKEE. ARAEBHME EBFEREE MTIT LEAEXETHRRARLE, SR EERE,
WAMMY PL R MEERHE RSB Ks62 ARMNERT-EE BB ARAFERMERAEEHENFB T
HXERA bel-2 Ml bax BEHRAWE W, AR RAHRTECESN. &R EHFEESHN K562 1M
BEAHBHMEER BE—EHHNERBEANEERRAH MR BRIKEE =0.985 0),1C,% 0.113 mg/
mL., BEHEREFE (50 mg/mL) AT K562 G . FEBME . EBERE . MTT S k& T WE, B 1k
BB ARNESESTE. RAARABNERER SEAARATE (7. 155040 % ] HEH T EA
PR TR [(5.5640.68) % ] (P<0.01), EMEEHFM (50 mg/mL) fEMTF K562 418 48 h,bel-2 BE TR
W, bax EXWH , S BAMEKEREE (P<0.01)., &t EHEHMETHEME K562 MpmHE, T8
BAFHREANLREY . BS K562 IRATTERLRENMBAERMIEZ—.

SR BB S Ko62 A ARAET; ArEA
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Inductive effect of Prunella vulgaris Injection on K562 cells apoptosis
ZHANG Ke-jie', ZHANG Ming-zhi®, WANG Qing-duan?
(1. Department of Hematology, Tongji Hospital of Tongji Medical College, Huazhong University
of Science and Technologys Wuhan 430030, China; 2. Department of Oncology, the First
Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China)

Abstract: Objective To investigate the antileukemia effect of Prunella vulgaris Injection (PVI) in
order to offer experimental data for the treatment of leukemias with PVI in clinic. Methods Inhibition of
PVI on K562 cell proliferation and ICy, value was assayed by MTT assay. The growth curve of K562 cells
was drawn also. The cellular morphology was observed by invert microscope , Giemsa staining, and MTT
assay. The apoptosis induced the effect of PVI to K562 cells was observed by trypan-blue exclusion test
and flow cytometer (FCM). The expression of apoptosis related protein bcl-2 and bax was measured by
immunocytochemistry, and the quantitative analysis was made with figure analysis system. Results PVI
obviously inhibited the proliferation of K562 cells in a dose-dependent manner (r=0. 985 0). The IC;, was
0. 113 mg/mL. After K562 cells were treated with PVI (50 mg/mL), the morphological characters of
apoptosis were observed. The results of FCM showed that the apoptosis rats [ (37. 153 1.46) %] in the
treatment group were significant higher than that in control group [(5.5610. 68) %] (P<C0.01). After
K562 cells were treated by PVI (50 mg/mL) for 48 h, the expression of protein bcl-2 was up-regulated,
and the expression of protein bax was down-regulated. The differences between the treatment group and
control group are significant (P<(0.01). Conclusion PVI can inhibit the proliferation of K562 cells and
may be a new antileukemia drug. PVI can induce the apoptosis of K562 cells, which may be one of an-
tileukemia mechanisms of PVI.
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PRz R B RS M EEREY —, EiE
KB EAE Prunella vulgaris L. BT
BRBEM, EAHE AW E BENM . RS
HERREWERKELA ZHEEENE, 7 RT
5 BRI LB, h— RAF R ERN S
Pz, ABRUALBMRREA K562 4
S0 440 1, BF 9T A B 2 K RO 0 ) R A 5 W
Xt K562 40 i 8 5 4 8 i, 33 P A M AR W 22 i
M EAEEHRES K562 AT SR
REHLH AT A0 R, e PR B A B 0R9F A i
RRELBKE.
1 8

K562 40 R W B o B Rl Be -5 40 A4 Y B
FEFAME . BRI bel-2 BET (200 pg/mL) . B
A bax B#H (200 pg/mL) HEE Santa Cruz A F]
=S H092, S iK% & .DAB 26
RA & (ZLT—9032/9033 DAB KiT) Kt &P 1l
EYEARERAF M. RNase A BIbARE (PD
3 E Beckman Coulter 74 &) 4 7= B 3t =X 40 1 A #L
HREN ERHE SR EBFEARERBRELE
B 25 448, O B bk BT A 2K 28 K R T 8 ) L AR T
S, EAZ 3 g/mL, FAE(PEARILFMEA M)
HESHT T A XAE B HRP BAH 91—121,58
B AL KRB A pH ER 7.0, HEXR

" (Adriamycin) : Hi L EZH W BB H R A A 47~

(BX 10mg) , LR FHAEBEIKHRE. B RER
WA BEEKRETFE HiE DG3022A B, FAH
M8 Y : % B Beckman Coulter 2 &) /= &, Coulter
Epics XL, BiE Wi B ¥ AR BEE LT R4 : R E
BRETERERITEAHE™H, HPIAS—100,

2 HiE

2.1 HHIIESH.KS62 AMERTH 10% K&
(56 'C, 30 min) ff 4 Ifl ¥ #) RPMI-1640 5 3F #
th, # F W 4 NaHCO, 2.0 g/L. & & B: g 0.292
g/L.hepes 6 g/L . WM 0.11 g/L._HEZE
0.5mL (1:146 HB) . FEX 100 U/mL. #EBX
100 U/mLo ﬁ?’ COJ%?%%W”&'%‘#E*%%,S% Coz'
HXRER 95% ,BEH 37 C,

2.2 MTT Hfa3kilE 25 %0 b 40 e 38 3 4 4R A
BOW 30 KB K562 4108, A& 10% B mFEm
RPMI-1640 3% WA AL 5 X 10*/mL B 40 i & W,
BAE 96 fL P, STl 180 pL, BHB ¢ MFAT
L RESAMAZREY, ZEFR K 200 pL, LK
AR IH.TRHE MARRBEE () K 26. 3,

39.5.59. 2.88. 9,133 mg/mL B 4 2 ¥ 5 % ; B 4%
IR 0BT R 4 B KR 4 51K 0. 039,
0.156.0. 625, 2. 500, 10. 000 pg/mL; 25 [ % FE 4 .
IRA SR AR K 55 B A R B - A S
FRHENAYEITHRIERB, B 37 C.5% CO,
BHEMPIESR 48h B, BAMA MTT BH G g/
L) 20 pL, 7ZEARRI SR T AR 4E 3 5% 4 h, B0 (3 000
r/min) 10 min, REMEERRF EL AT R,
LA 200 uL DMSO, EH FHEHERY % LR
¥ 10 min {45 5 704 5 % , B9 BB e 3 8 T 3048
570 nm W RAAHREE (A H,. HTHARITE
MMEEMEE. UELXBRER 3K, REHMHE,
ICs, MM AR A D] 50% B Z5H R B,
FMRBNERE, EEIMEEYHRDPAEH
SE B R 0 B B B T BB AR AR R 1G5, <C50
mg/mL0,

MMM B E = (1 — Agg/Ass) X 100%
2.3 HERKMAMNSH BOTHRAEKD K562 41,
4 10% B4k L&A RPMI-1640 B3 MER 4 X
10*/mL B0 MR, BF T 12 4 50 mL MIEHRME
LER 9mL, B 37 C.5% COMEFA PR 24
h Em#, K 6 WIMEAEENW 1 mL G RN
S EREAZ 50 mg/mL,3 WS EMEAZ 100
mg/mL),3 MM BE (RBEEWRERN 0.2 pg/
mL) 1 mL X PHdExf BE4,3 Mind i K 1 mL R
z5 E X R R B IR A SR BRI A SR B T 40 a3
FEWBARDIYE B, RS &G TR A&
1 XFB, BRER 1 mL #/F 96 LR P 4T
MTT th&iR% rkEnn,. &4 74, WE A,
HEMRAEER REHSHRHEHE.BEU A
ExTEEER, 26 EKBZK, B8 X T MTT
4 h ST ME K562 T ST,
2.4 BHERES K562 1M T KN
2.4.1 MBWBWTHIES BT HEKE Ko62 #
e, A& 10% BG4k s RPMI-1640 5% 57 W B B
1X10°/mL HAAMEBWE 2 B8/ F 50 mL B
d, 8 9 mL, & 37 C.5% CO,BFHATHFH 24
h G, AR MAEEMELS 50 mg/mL EAEEE
SR (B4 RFEERMAEERK GHRA, R
BT oS F, WE— & 1E o R 84 ER
TR
2.4.2 HRIBEWE 45 BAb A Bt RAEH
24.48.72 h # K562 400, GBI B BIE T WE
MEIEE REAN BA KA B4 KB 90 uL B
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A/NRE S, M 10 pl 0.4% EHERBKIES,S
min A MBRIFFERMEARE CFRL: BRERE
MM Giemsa Bufd 10~15 min, —FZEFH, PR
REE, BRI RLE T MEHMER R

2.4.3 WP AT T 2B EES
WAbTE 48 h Foxt B K562 410, 4 BIETE
D ,800~1 000 r/min B.0» 5 min, LW, B
PBS Z vk 2 .2 400 BFFMES EHACHR
BB BE P LB 1X10° 41,1 000 r/min B L
5 min,H FIE®,MA RNaseA ZAFEERE N 50
pg/mL,7E 37 C KW 4RI 30 min, il ABAL T IE
(PD) BELFEWER 50 pg/mL, 74 4 C THEHR
5 20 min, Y85 4 h P Ao 2R 40 M (I E 40
DNA K, 3t/ Multicycle #4247 .

2.4.4 HREHAKRAEZEEUATHXEREAR
FEBBERE L1 IO ERBNESRBERTENR
5 min, TRAE, B EEHEESFBALE 48 h kX
A K562 A MM ETHLOE D Hagd
e AR ERERAHET, R AR A
& HPIAS—100 Bl 75 Wi B F €& 0% 2 I X 4 #r
RECBHEHER K.

2.5 Giit#EAbEE . SEREER A SPSS10. 0 4iit#Kk

s, ZHHBILBHARER T EZ2H (One-

way ANOVA), F ERFH, #HITEBHE . TRA
5%t B4 b3 A Dunnett’s T K5, KR4 5% B
Mz BB LSD R, TRAZNESH
JH8 A A 1 5 R 22 8] SR R AH R 24T, 2 4 5 3 R4
FATRERTUERNEORINLERA 8,4
B z+s ER.

3 B8

3.1 X K562 MMBMMMEIEMR - RE1. &K
By BB TSRO K562 40 M i1 A IR K
MEER, SZAMBAHEEZREFBEE (P<
0.0, HE—ENBEREANEEREMERBKREN
B, 00 BRSO B AR, D
ME RN REREHTRERB, BATERY Y=
11. 354-0. 64 X ,7=0.985 0, K45 ICs, 2l (57. 65+
3.58) mg/mL., XM BAHMERMN ICo X
(0.2140.002) pg/mL,

3.2 Xt K562 MK MEER:MTT BN
EHEESHIERT K62 4l 1~7d M4
BhH EREREZN, AMEES W (50,100 mg/
mL) f K562 ZARMAEKSAMHIER BERAE
FEEKBXR(BRIABHRHL,. ZRYEEE

F1 BAEEHEX K562 415EMANH
€A (rts, n=12)
Table 1 Inhibition of PVI on proliferation

of K562 cells (x+s, n=12)

a H p Arso HRERNER/ Y%
EAXMHR 0 1.8340.104 -
EHBEENW 26.3mgeml—1  1.3640.060%*  25.59+1.13

39.5mgemL™!  1.2240.054* * - 33.4240.90
59.2mgemL~!  0.8740.037**  52.3241.09
88.9mg+mL=!  0.4140.120* *  74.35+0.55
133.0mg+mL=!  0.16+0.024**  91.224+1.42

ME% 0.039 pgemL~! 1.6040.100**  12.5840.79
0.156 pg e mL™!  1.2140.063* *  34.1740.38

0.625 pg e mL=™!  0.214+0.023**  88.32+1.02

2.500 pg» mL=1  0.0740.021* *  96.16+0.68

10.00 ug»mL™!  0.03+0.014**  98.19+0.21

5xf A A ** P<0.01
** P<0. 01 vs control group

¥ (P<0.01),£ 50 mg/mL B A2 i 5 AL 28 i
P, AREERTE I REZRK. &5, B
MREHEK. M 100 mg/mL B EFFEATEY
MM ARAERNE S KESHENHRE. BEE
HI1R. RE 1,

25

20 LN

A{E
|
]

0.5

0.0

L-EXHE 2-EAFEHSE (50 mg/mL)
3-FIBE (0.2 pg/mL) 4-EHEEHW (100 mg/mL)
1-normal control 2-PVI (50 mg/mL)
3-Adriamycin (0. 2 pg/mL)  4-PVI (100 mg/mL)
1 K562 HBREKHLE

Fig.1 Growth curve of K562 cells
3.3 EMEISHRIES K562 MM
3.3.1 K562 1A% ME . 2 A S 5wt
i K562 il 5Kk 24 MM K562 MR, &
A EREBENTL,BEBHBETWE, X H
HAMBEEK, RERBEE, &K, A F 408
g, MR AR 24 h J5, MR,
MRS KEBE, 2MEE . FFIEMRETE, 4
WBRE L, % BT R, BREE 1R R K,
PEF P i IEH M T8 B 2 R M R R
EMBEERMET/ME N BARE T ELHEA,
MA MTT SR 4h 5, ELELFBMET
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TR, vt B 40 2 B S 4 2 2, IR G 2 T
MEEAERLRY - MABRAARESTEE,
HRB/N, AGEREAR, FRNERCEREH

M % B4 BB A HOR S 7 4 B 9 BORLBOR IR

R BAMRESHER, TERCLERIE &
Giemsa ¥ef /5 W% T W5 » 7T & 2 #0080 S
B 40 ML T B S R ARIE , B R AR R
FREFRKFARE, RN, R)ERERR &R
kB R T /ME .

3.3.2 VR AMAR ST MR T B A B SR

50 mg/mL fEF T K562 4R/ 48 h /5 LAy = 40 M
447 40 e DNA K7 B J5 B, T L 2 2 9 DNA
AKEMF_BEOE GRTE AT XN
(37.15+ 1.46) %, X A WA =% (5.56 &
0.68) % & (P<0.0D),
3.3.3 FTHXEEBORL X2 ALRERL
R BMERSTRENEFEKREE
(A) fE. AT 50 mg/mL BEAHE S B ALE K562
HMa 48 h,bel-2 BERIKWT M bax BERIKY
BOTRAS M4 EERBE (P<0.01),bcl-2
5 bax BEAFESHEMREZERAE, BHK
B E A SRR G BRLE € 0 FRAERAE .
®2 MREEHHALE KS62 415 48 h /5 bel-2
E bax EAMRE (=7
Table 2 Expression of protein bcl-2 and protein bax of
K562 cells after treated by PVI for 48 h (n=17)

bel-2 bax

A Gt BRAKY
8.3842.77 96
3.2040.98* * * 67

A LR

pofi] 135

AREEHR 1
(50 mg + mL™?)

HSxtBARE: ** P<0.001
* ** P<C0. 001 ws control group

4 tit

41 EWHEAARMEAREENER SZRH
MTT LEERWE T BEHEFHEX K562 481
WR AW, SRR, A EESB A A BMH
K562 40 M 5 A FE 3 ICso R (57. 6513 58)
mg/mL, MBEEHELES 1 ke THBEMEMAR
P 1.96 g 7HE,IC,f (EHEERYRBEE
# 0.113 mg/mL, FABEERMBEYHA LD AR
il 5 i) 1C5 <50 mg/mL A K47 AE , S i
EREHBHFEKB R, NAMRAERMBZEL
EHL,EHME (50 mg/mL) EFT K562 415, 40

A Gt
2.7740.76
6.64%1.45% % *

HFERYTE 3 REERM MR R IKE L

K. BRE (100 mg/mL) AT K562 415, M
EIREHARARKEHENHRE FREZE 7K.
B, BAS B E B R B S Y .

4.2 HAHETHESHOEAMRRET 8R4 R A 0
% (CML) B—Fh i If T8 48 i T 40 e i e et
iR R ERANBENBRY ¥, BEHRE
B,CML BEMAMMMERS EH AMELHFAE
i, 158 B 4 3% 7 O 45 3R HE CML B RmALE, TR
TEZMEERFNFHMHRPZIERRL KR
2 RRFERZARBKRE CML BTN —KF&
B, NEITAMBHRE K562 B Lozzio £HF
75 FEN 1AL TFREGRAERHBEERDM
REBENHEBHBPELN, BHLERAERBRLEA
& (Ph) & ber/abl @AZERE, ¥¥HAT CML ik
AN AR R, B A B ST K62 41
MAEKEESES Ks62 AHRATTREERN,
FH A ERHEE SRR T K562 i—E6tEfE
EREREERRALANETT, FIERFEHM,
BB BT W AN RREN, BRES R AR
B, BEH RBEA/ME, A MTT BF 4h 5,7
REBHEEEEBAMMAGRE, 540 MR
SRR, RIS R AL BUTE . U Giemsa Je a5 HE
TUHRENEDNAMGAHATHESERE, A
ML4 e e 0 VR G R R, B T /METE R
T2 40 M4 T T W K562 40 M 22 B A 2 0 5 Wi At
$ 48 h J5,7E DNA HFE L, T LB M T
RFETE U EERER, ERWEARA T EEMN
BEEFRATMBERNLRZ —.

4.3 EHESE bel-2 EBARRBB R bax EH
FiEW R : McGahon SR Z B K562 fIIRT £
T AYER R TARBRAAETE, XM HHE
THIPLE AT RES CML 4R1E ¥ ber/abl @& % H B
FEW P2 HAEAAARBRNBEAREE
(TK) EHA XM, B bel-2 HERKEDRSS
K562 48 T JE 8, bel-2 K Y bel-2 1 bax
R—WEVTARATCHEERER, BN ELEEN
2 IR 40 R X 4 AR R T R T A SO R
H, BAREARNAFREL, FHRERER,
BRSBTS bel-2 BAEXBB K& bax &
HRKWR, —EM BRI EENRAES K562

CHBERATHERZ - EERE SRR FELE

i Z o0, EAG B & I B 2 A Wy AR 5 40 A
FE SR P HREARE OMMEED, M K562
BHRETCHREETRSE P2 A EAR
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AREFBEARMMOEEE X HE, RHEREE
BT A0 o B R R A ISR T T K562 IR T,
] — BB

2% b BT R BN B TR S MR R R A LA R A
R, HEEERMEERKIHZ - ETHSHEA
MR T, A LB QURIT T BA B O S R MR A
K562 #HHass 5 KX K562 MR i, e i
PR 240 O T B R R AR A S L PR A A B
FOHRER T HE—SBR 5 A LE B AU
EHEREYHET T 600 MRS AR T AR
WA 5 B A R T4 B S B MR 3 M Bk, R
BEAOKF ERE— X R E B E ALE #T BREA
BRI s DUGEHE FETT A B B 3 28 A s R 36 77
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i E.AN FHOEWEHRS cHMFRMREE PT2) ERNERERMK L B3 317 K M= E %I
BBHMER, ik Wistar )RS NEFNRA (NCO) HBRERA A FEERHH B) . AEH4A
(©)a-FFRA (D), L ip PTZ 60 mg/kg B MMME, &4 ig 525 IXNEHAY RAEMEAR . BRAR,
BEESHRRFITABHHEMLURTE Morris KR EFRBPZREIIDZEBANKE. HR A AHWKEE
feh BRREN. AXEFIRANSAEIELENNE TR, SEERETERREEMX,B AR, SR
AHBRERHBE (P<0.05, MCADAFTERSENNRAKRERAEE. B PTZ HFRNYHRS
RERRERERTASHENNSAEICLEN, SEEUZHML o AFHANAEHESE DL E

PTZ BB E.
XN AEW; TR XEWRY; BN
hE 5% S R286.16 kARG A
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Effect of Acorus gramineus and its active component a -asarone on behavior
and memory function of epileptic young rats
YANG Li-bin', LI Shu-lei*, HUANG Yan-zhi®, LIANG Jian-min’, WANG Yu-hong*, ZHANG Shu-qin*
(1. Department of Pediatrics, The First Hospital of Jilin University, Changchun 130021, China; 2. Department
of Histology and Embryology, Basic Medical College of Jilin University, Changchun 130021, China;
3. Children’s Hospital of Changchun City, Changchun 130021, China; 4. Department of Neurology,
The First Hospital of Jilin University, Changchun 130021, China)

Abstract: Objective

To explore the effect of Acorus gramineus and its component a-asarone on the

ability of the experimental young rats with epilepsy induced by pentylenetetrazol (PTZ) to move and mem-

orize. Methods

Wistar young rats were randomly divided into normal control group (NC), epileptic mod-

el group (A), phenobarbital sodium group (B), A. gramineus group (C), and a-asarone group (D). The

epileptic model was established by ip PTZ 60 mg/kg and rats in all groups were given the tested drugs by
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