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A Sp B 4E R B R CTX-d X A B4k & i 40
i NB4 BAERATAIER. ALREBE T WRED,
CTX-d (1.0 pg/mL) fEFIF NB4 4048 3 h, Bp i 3L
ST KRR ME . NB4 ARE AR
FE CTX-d 435 EHAEW, /M 3 h,1.0 pg/
mL % 1.5 pg/mL CTX-d HEHBMWTE G AT
% ;¥EF 6 h,CTX-d (0.5,1.0,1.5 pg/mL) ¥ H B
G HRAT- %, FE5RNBEREMX. AL BRH/T
& CTX-d xf NB4 4ijfui 2 EEEM, H CTXd
X NB4 40 60 5 98 T4 B R 0 B AR R i 1]
K% & . Chia &R ,CTX X # £ 70 40 s 44 1
VAT T 3, %t L4 B A0 B R 40 B LASRE R 3= .
Feofanovl' & MR GE i B 4 B I CTX A
HL60 MIFIE, ALBLERBR CTX-d EAE
#,NB4 MDA A E.

EAERMTEA RS, BT MR AERE TS
ZHBHYHOEAIHZ - ATFIEARERR:
— & EHIMESHIE AR E LT Fas/FasL /&
(CD95) , NTT 34 1% caspases BEHRIK N ; 75— &k
o RBAR R R RIS caspases, A LB H KIE X
CTX-d %f NB4 4R b iAf5 5B W& m .CTX-
d (1.0 pg/mL) #EF§ 0.5 h,NB4 iR Rk H
RMEFHR TR AREECHIRERBEARK,
BHEMANTRESAREE C HBRMERMLES
M. B caspase-9 BEEHRLE CTX-d (1.0 pg/
mL) fEfA.1 h 8 FF R T B, M S 4L B caspase-3 J
B (17 000) #£ 0.5 h BRR W B, RAR TE S
caspase-9, CTX-d Al B T H M B R WM&
R g R, CTX-d 7] i R LR R 1A

caspase-3,

B, 408 B C B, caspase-9 8 I& 1L, M
caspase-3 %ﬁ%ﬁtyﬁﬂﬁﬁﬁﬁﬁﬂﬁﬁﬁﬁ
caspase—S;%—'ﬁﬁtﬂzﬁﬁc
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® E.BN FFRHERAN S HepG, MM PSR Ca? W ([Cat* IO MMMB R AW, F3&  Fluo-3/AM
FRIT WL LR A B MBI HepG 4IMR[Ca®" ], TMRE #5738 , #3571 36 3¢ £ 55 00 0 0 5 40 B B o 62 RO Y
Wi, ZR HEMBEFE HepG M [Ca™ ], R MMM R £, FR[Ca®" ] MOBREE R —E RO B, A
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EXBARBEREE (P<0.05), 42 48 h HEBENERAKCa® ] FHRMEER K72 h AR EEHEMNK
v TIREAEBEERAL b .7 48 h i 1B P, B 3EMR 50.25.12. 5 mg/mL &4 Bie 1 ¥ 8.3 % F3F 4 (P<0.05),/H
Z£ 72 h BHEI BN B 12.5 mg/mL A S RARBBREBERER (P>0.05). Hid WREBEIFRAR
B RS BB R RILE (MPTP), ATi# % HepG,4H[Ca" ], A 3H A =414, 8§ HepG. AMM L.
EEHR . HER; ARAEESETFRE (Cat)); AMBEaA; BEAMAREARUE
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Effects of betaine on [Ca?*]; and potential of cell membrane in HepG; tumor cells
‘ J1 Yu-bin, YANG Hong-dan, GAO Shi-yong, HE Li-wei
(Postdoctoral Research Station, Institute of Materia Medica, Life Sciences and Environmental Sciences
Research Center, Harbin Commerce University, Harbin 150076, China)

Abstract; Objective To study the effects of betaine on [Ca?"; and potential of cell membrane in
HepG, tumor cells. Methods Staining with Fluo-3/AM, [Ca?*]; in HepG, tumor cells was observed by
laser scanning confocal microscope, staining with TMRE, membrane potential in HepG, tumor cells was
observed by laser scanning confocal microscope. Results After treating with betaine, the [Ca** ] in
HepG, tumor cells increased while the potential of cell membrane in HepG, tumor cells decreased. The
elevate intension of [Ca?* ] from the divided three groups was in a dose-dependent manner, it will elevate
if the betaine dose increases. Compared with the control group, the betaine groups of 50 and 25 mg/mL
had the extraordinary significant effect (P<<0.01), of 12.5 mg/mL (P<0.05). For the [Ca*" ] in HepG,
tumor cells, there was a big increase at 48 h after betaine treatment, but a less increase at 72 h after
betaine treatment. For the potential of cell membrane in HepG; tumor cells, the betaine groups of 50, 25,
and 12.5 mg/mL had the significant effect (P<C0.05) at 48 h after betaine treatment, but the group of
12. 5 mg/mL had no notable effect (P>>0.05) at 72 h after betaine treatment. Conclusion Betaine opens
the mitochondrium permeability transition pore (MPTP) to increase the [Ca®* | in HepG, tumor cells,
which could induce the apoptosis.

Key words: betaine; [Ca®" J;; potential of cell membrane; laser scanning confocal microscope

HERMBAVRREYR PO —FEEREKE
HEYR, RHERSPEFEY, X HERFE
B.EFEHERES MELEHRI=FEEZAME,
HMAFEE 117.15, HREHCTL, BR—FH
HEARA, THARRKHFS SARANPEED
SR TUMHKBRFAREREEKET (EGH
SHhESHRENS S, HPM EGF ZHEHNBEAR
B CISCRE TS 5 SR AT A Logio B IS 40 KD PR 37
BRHRAFEEMBERKOFT LS, EHRA
T 3 Sy TR /N AR R RS BT AT
RERFY, HEWMA ANFEH M HepG, B —E K
o0 B R, A S0 058 i R 2R FH SRR HepG M
B AN B I WE RS Ca® ok B [Ca®* 170 40 Ha BE o (32 ) B
W, ] A SRR M R R A 4 T UL .

1 #8

1.1 PRI 40 S ¥k P 48 B HepG, (W9 B X EH
ATCC, B3y 7145 i 8 B2 5 o 980 B 92 B A ARAR )
1.2 #HBE5RM.MEmE R RPMI-1640 B R
(Gibco 24 8]); M BE WIBEHLBRHAERA
A1, 5 040404) ; BERS (Gibco /A 7D ; 3K, (W IL

BREYHERERAR, RESE 95%);Fluo-3/
AM % W # 4t (£ E Molecular Probe 2 #]);
TMRE %% X4t (£H Molecular Probe A7) ; H
KRR B R E .

1.3 R .FRMN (EE Beckman-Coulter 2
A MERBEARBHME (EE Leica A7]);
COMEREHRA (HA=HAFD; BAENH CKX—
41—32 HHEE BME (B & Olympus A7) ;8
BTHEE GREegERD,

2 HE

2.1 IS HepG.AMEMERE BRTE
A 10% B4 MiE# RPMI-1640 EFRE P, BT
COMEFA (37 C),5% CO, MHXBE 95% K,
2~3d R 1K, BOSEAEKRPHR,EER 2X
10°/mL, &8 F 6 LR+, Efl 1 mL, W& 24 h J7,
BN, AHA N IMALTREEN
50.25.12. 5 mg/mL B8 M, B YEXT B4 i FT %
B, WA FREER 0.1 pg/mL; B X R4
MR EBRYEFE. i
2.2 BOLHBENEMRBXFRAMR HepG, F
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[(Ca®™ T . 7 DIZE ARG 5% 48.72 h JFWR B 3%
FIMAF R, AX Ca*" H KW 3 K, IIAZK
FREBWRERN 2 pg/mL B Fluo-3 XHEEEIL 200
pL,37 C BB E 30 min, T Ca’ & KBYE 3 K,
T 200 pL X Ca** G RHBE = VI B 234,
BOLERARMMNE. BEMK 488 nm, RFEK
540~570 nm,

2.3 TMRE 5.3 8ok 3t 58 £ 0 22 5 3% 5 %) AT 988 4
Ji8 HepG, 4R r A i 68 o7 B B W - 43 ) 76 40 ia 3% 3¢
48.72 h FERHEF M PR IFHRB AR ST MEH
RPMI-1640 ¥ 5% & 2 ¥t 40 0 3 W, fm A 250
nmol/L TMRE 1 #,37 C %, # TMRE K41
AR EERESMEMEICRIOLERE. BME
P 568 nm, & F K 590~630 nm,

2.4 Hit¥4AE . TRBEEL 215 TR H BB
HIT .

3 &R

3.1 FHEWIER 48.72 h FAE4EE HepG,[Ca*"];

Hite R SUE PRENRE

#HEH 12.5 mg/mL

KIS 4L - BP9 40 B HepG 7ZERHSEMAER 48.72h J5,
MME[Catt T BER FHENBA, 5 3KW 3 1
FEAFRECa LR E R —E K F BB, B
HEBPBEERTA R NAEREKERE,
Aash ARAKCHIARTHIBERK.EH
72 h AR K Catt I BB BN, E 1.
MELREBHETIREANER 72 h FHMKH
BLFHEH48h K., BRE1H2,

=1 WEWEM 48.72 h |5 HepG, MM[Ca* LT

(;:ts ) n=3)
Table 1 [Ca?"], Changes of HepG; cells at 48§ h or 72 h
after betaine treatments (x+s, n=3)

2+ 7.
a o/  mm [Caz*];
(mg * mL~1) R 48 h - 72h
bafid - 20 . 75.73+43.05  19.244 9.25
[TF % 1 0. 0001 20 82.98+43.55 . 22.69+16.58
HER 50 20 121.55447.99* * 30.02+12.08" *

110. 77+47.92*
118.951:43. 69

29.14£12.06" *
20.521+49. 65*

25 20
12.5 20

Syt M4 e, *P<0.05 **P<0.01
*P<<0.05 **P<<0.01 vs control group

BHEE 25 mg/mlL HEER S0mg/mL

BE1 FHEWMER 48 h FFAAM HepG, KX B E
Fig. 1 Fluorescence intensity of HepG, cells at 48 h after betaine treatment

WA

PR {ER AR

MEE 12.5 mg/mL

HEI 25 meg/ml HER 50 meg/mL

M2 FRMEM 72 h FFHHAM HepG, WX BE
Fig. 2 Fluorescence intensity of HepG; cells at 72 h after betaine treatment

3.2 FHEBIER 48.72 h FIT RS B 4B
PR ZE 4L . BF A 400 HepG. 7ERISEWAEA 48 b /5,
FAMBEBMNYBERTHENRA (P
0.05),{EFEFH 72 h FH3EM 12.5 mg/mL 4 5FH#
MBHEE . BEBEEHEER (P>0.05), L% 2,
EAREBHMBETTUED, HERSABANF
4 HepG, ) TMRE 3%5% 38 B 8¢ B v xf 41 B
BEB, AR KA BEHRN R ETRE, WA 72
h BREIBHNKMARELDST 48h B, BE 3 f4,
4 itig

il R0 2 O T3 — R PP T R 2 B A B

®£2 HRMEM 48.72 h EH BN HepG, R M (kM
BEANEL Gts, n=3)
Table 2 Mitochondrion potential changes of HepG; cells
at 48 h or 72 h after betaine treatments

(xts, n=3)

an 7 emm . WAt
(mg * mL~1) 48 h 72h

BA#:%F B - 20 84.80118. 29 79.154:26. 54
9F % 4 0. 0001 20 75. 06+ 22. 85 61.54+20.87 -
IR 50 20 60.86+47.99*  60.59+29.47*

25 20 79.28+39.86*  77.58+47.92*

12.5 20 80. 86+19. 82 87.61+47.12

53t A " P<0.05
* P<<0. 05 vs control group



TER

Chinese Traditional and Herbal Drugs & 38 %% 12 1§ 2007 £ 12 A

* 1845 ¢

PETER} R

A RS 12.5 mg/mL

B 25 mg/mlL #HEH 50 mg/ml

B3 FXWER 48 h SIFHMR HepG, LR th B (T R L2 &
Fig. 3 Mitochondrion potential changes of fluorescence intensity of HepG; cells at 48 h after betaine treatment

L faeni B

HF3E 12,5 mg/mL

. »
BB 25 mp/mlL #HEBE S0mg/ml

4 WERMEA 72h FHEAR HepG, RUERBO XK EE

Fig.4 Mitochondrion potential changes of fluorescence intensity of HepG, cells at 72 h after betaine treatment

HEFHTHXNEEARRERLAD. BRE
SEFSBEP -HHUBEBEENE _EHE,.B5EEN
UFMERFLE - ZESNEFS, REABTSEAE
BN, XA MR Ca F4i st Ca¥*, IERE
MAHA Ca SRR T REEEEH. CaE
HENMEEERRANRA,  FEELZLXBEFUR
FArgR.C 5EREER (CaM) &4, %%
CaM-PK, B & S LB ESEE (PL),##4k Na*PH"
L ¥FA-1 (NHE-1) W LB, MK Na*PH*
¥, A [Ca® ] ® BIE Ca’ -ATPase, J3 3
Ca® S ¥, X — M BHE H AR, RARLKE
Dnase B B # Enase, 3| & DNA R R, B35
Ca’*-P-Mg" (KB BERANUE. B0 . ZO®
. C*" ARG A HEMIE PKC, [ 5t 7 #8 BY
DG ¥4k PKC,PKC & —1RH W) 8B i3 A§, 1
{URT 45 4R 4 4L , R B T 5 S 4R RO O s MR
T 41 (CTL) REBMNEY IR EEZIH B
K FE[Ca*" ) REIF T FasL/Fas EHUTEHN
BB FRRLER Ca® ARl XEERBRARK
Ca”* EERB T ARM CTL H ., 5 FE e
Ca®* 51, H A H AR, AT REE S BURB AL
BAE, JEARGE Y, SRR R A M R TR Y K
BERMEAF ML NG, TR & B RSB
(mitochondrial transmembran potential ,A¢.) B F
RHFANRBRBA RN BPRERENS
%, & RAETEA BB T RE L RZE,— BB
B e A B, WA MR TR AT i i R R R
RSB ER L ¥ R B2 B, H— RN, A Z E

WL E SRR , Rk & A4 ik, O F R0 Py 5t
B2ZEKMESBEN.E B, IBE (mitochondrium
permeability transition pore, MPTP) FFH, 4R %.
VRBE P ST B F MR BE A 1) 4, B R A T M BT LA AR
SRR B FE Ca®* FILRNL ik B H AL FE by # S WX T %
#HH HepG.fE APLEIBIR M RBMA.

24 S0 7 O # S SR AR R < T SRR
JF i 40 iy HepG,[Ca™ 1B BB W, 5+ K
48,72 h WA~ ) Bk , [R] B 4% B ] B 3L 43 O xof B 4L
MARRBAZH, LREREHE w4 MCa™ ],
MK XREREV. EHARLSEH
(Ca* ] ¥ BER TR BA (P<<0.01). 34
BAFR[Ca IR ER—ERFBKEYE. AR
Ie] 44 2 B ) 4 BE [Ca* JAE LI R & »48 h [Ca™ JiFt
RAMIBERK,72 h AR BEHEMED, X508
RECa* JAREGHTRYPARME—B. BR, X
BHERTCa LT EHRRERE R M
RREERANERE BEHS—SEZRPMALAR
FEE4% B T BELIT 700 R VR4 . T A SRR W 40 JE P 4R R
P BB e o R B R R B R, B SRR 4L O 40 B
HepG,§ TMRE 22 t5R E X R B 5,
TMRE 658 B 09 [ , 38 BR G0R0 f py JBE 79 U e o2
E TR, RABR LR B A8 F AT B Rk
AR B AR R 5 i A 28R/ , SRR W i okt
B, B EARBERR AR5 . U, SR I I P 4 A
HepG, 4% b BB v {7, JE 17 A 7T BB 00 (A B8 AR e
A 5 18t » 21 4 G A 1, DA TG R 45 e 4 P R L )
Z—. BAAUED. B 72h B, EREBHET
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o L B B 4 R B X T R ALY B R A
DNA A BALM B AME A A% XBEET —%
SR R

& EFT R, B KW BB T T B 40l HepG,

[Ca®" Tt 15 » 2R L Ak 2 ol for o 1K » T LA 2 300 3 22 41
FERRBE T A HepG, R T I EHEE

—EHRER. »
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Protection of ethanol extract and fractions from Polygonatum odoratum
on renal lesion in diabetic rats

SHI Hai-bo, MIAO Yan-bo, WANG Li-ping, WANG Wei
(Jilin Province Academy of Traditional Chinese Medicine and Materia Medica, Changchun 130021, China)

Abstract: Objective

To evaluate the protective effects of the ethanol extract and fractions from

Polygonatum odoratum on renal lesion in diabetic rats. Methods An experimental diabetic rat model was
successfully induced by one ip injection of streptozotocin (STZ) at a dose of 60 mg/kg. Diabetic rats were
ig administrated the ethanol extract or fractions for 80 d. Serum levels of creatinine (Cr), urea (Ur),
glycosylation hemoglobin (GHb), renal advanced glycation end products (AGEs), and urinary albumin
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