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Effect of Baicalin on the Differentiation of 3T3-L1 Cells

Jae-Soon Eun*, Eun-Sil Suh, Joon-No So* and Suk-Heung Oh*
Department of Pharmacy, *Department of Biotechnology, Chunju Woosuk University, Seoul 520-680, Korea

Abstract—The purpose of this research was to investigate effects of baicalin on the differentiation
of preadipocytes, 3T3-L1, and to characterize the action of baicalin that affect the responses of 3T3-L1
cells during differentiation. In various culture conditions, effects of baicalin and adrenoreceptor
agonists such as phenylephrine(PE) and isoproterenol(IPR) on cell differentiation were examined.
Also, effects of the drugs on differentiation, triglyceride(TG) contents, expression of insulin rece-
ptor, cAMP contents, the cytosolic Ca** levels, and amount of calmodulin(CaM) were examined.
The results suggest that baicalin has adrenergic receptor blocking activity during the process of
differentiation of 3T3-L1 cells and that in the early stage of the adipose conversion, the effect of
baicalin on the adipocyte differentiation is mediated by the regulation of insulin receptor expression,
but by alterations of the cAMP and the calcium metabolism in the late stage. These results also
suggest that the action of baicalin may be significant in the lipid metabolism, lipogenic and lipolytic
pathways, of adipose cells.

Keywords [ 3T3-L1 cell, Baicalin, Phenylephrine, Isoproterenol, Triglyceride, Insulin, cAMP, Ca**

level, Calmodulin, Differentiation.

3T3-L1 A= 3T3 A E28E frefg A EF24
Greens} KehindeS' ¢l o3 Hejgje] AxEs3}
AL AFsied] H4% B A4ET 9lo,
A 2738}l A] vl kstw 2)HhA) E(adipose cell)
2 EB3ske AAE 23 gtk oA A2
2 34 2 triglyceridesth AL} #aig F4 84
=9 FAZ FIHE P o] A Fol] A
WA f s frE 2R oid A =3
F7HE A0 Akt Aol Fodshs A E-E
o] FrA ALY W] FrljFcia Haig o] gluh

B A7AbEe] AR AEe] F4) Bl AupAE
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TP vitamin E," nicotinamide,® phorbol ester,”
dihydroteleocidin B,2Y lithium® $-& X4} A E.9]
AP E2 2] F3H5 A 5A| 9L, o]2k= He asco-
rbic acid,® hemin,® cadmium,® corticosterone,”
CAMP® 5-& A} A L2 23HE Ak A}
o] gHsi ek, -

Baicalin-&inflammation, suppurative dermatitis,

allergic disease, hyperlipemia, arteriosclerosis 5-9]
A g o]-4¥1 gl 3FFHScutellariae Radix)2. 2
B 2 F flavonoide] YF¥®o 2 A}, 1 FRA
cAMPE -3 A]7)%= phosphodiesterase(PDE)E &
Aste BAY £ 91-&o] Sakamoto 2] NMR <1
T4} geis)glen, Sekiya S0 23] PDE¢] &
#d 0] baicalinol] 2]8]4] oA H o] &<al=] o] baicalin®]
A ZM cAMPSE S7H1Z 5 A& 7FsAdel AlA
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o2 A dF% Sakamoto §29 Aol t}E
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AT A= A EE3}| v)A) = baicialine] =t
HEs Ao g A AEql 3T3-L1 Alx
o]-g-3lo], N E ¥315-2 oil red O FHRH
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Al2F ® 7|7] —Dulbeco’s modified Eagle’s me-
dium(DME, Sigma), Dulbecco’s phqsphate buffered
saline(DPBS-A, Sigma), fetal bovine serum(FBS,
Gibco), dexamethasone(DEX, Sigma), 1-methyl-3-
isobutylxanthine(MIX, Sigma), insulin(Sigma), try-
psin(Gibco), penicillin-streptomycin(Pc-Sm, Sigma),
oil red O(Sigma), biotin(Sigma), baicalin{Wako),
isoproterenol(IPR, Sigma), phenylephrine(PE, Si-
gma), non-isotopic immunoassay kit for cAMP(Gi-
beo), ®l-insulinNEN), triglyceride kit(sigma), fluo-
3, AM(Molecular probes), beta-mercaptoethanol(B-
ME, Sigma), ¥ coomassie blue(Bio-Rad)%- olgj2
o, 7]e} AJeFe cell culture$ *i= 13 A12kE A}
-3t} 7)7)+= inverted microscope(Nikon), li-
quide scintillation counter(Packard), ELISA reader
(Dynatech MR 5000), interlative laser cytometer
(Meridian Instrument Inc. ACAS 570) & UV-spe-
" ctrophotometer(Simadzu Co.) & ARg-3lgich

MIEAICHE{F = — A3 A3 Axe dE
Nagoyadh 3+ A 3}8bA)o}4d 9} V. Kitagawa 25248
FHHE 3T3-L1 A EF92m, AlZu)]dd-& DME
E 71&2MA R ste] Az g ot FE
FBS, penicillin(100 unit/m/), streptomycin(100 pg/
ml) 55 H7skdch 3T3-L1& vk 3~445 1: 20
2] split ratio = At v g3kl on, & A= 28~
31 A2 3T3-L1 A E7} 245 Hek?
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HE 23ls 3 —wlkFal 3T3-L1 Al27 94
v o At ol s, DEX(0.25 uM), MIX(0.5 mM),
insulin(10 pg/mi), d-biotin(10 pg/ml) 52} 3=
EAo] %Y DME/FBSHiA(E3 fxujefah=-
v x| 2eh-g- 3w 48417k F-oF Akt ).
48217k2] 3= viFd A= ¥ insulin(10 pg/m/)
#} d-biotin(10 ug/ml)ate] A7 A EujkA(IB wl
oFMyo g maystw 547t v} wiaksle 3T3-L1 A%
E A ER EIPAIZITHE ).

Baicalin?h-& =% 2] & dj+= 5X10° ME& 27|
W FAlel= 297), Fr)ul kAol 547 A=k
2™, phenylephrine(PE) isoproterenol(IPR)
W2z g| A= Z7]|8] 9FA] baicalin®} PE =+ [PR
S 747t we wgsle] 3417 Fok M3 F uiAE
sl 4827 FoF At 4847 F $7)
vl okA} baicalin, PE % IPR& ZH2h =& ) 83}o]
3A17F Eot A3 F wiA & wsla 5U7F o w
ofslod 3T3-L1 AZE A AZE F3AA AE
2352 ol red O FH3sl] SAh

Z 3T3-L1 Alx7} A% A A2= #2311 F A
¥3x9S DPBSZ 23] AlolF3 10% formalin/
DPBSZE 30%-3+ A3t oil red OF 10%-7F 94
slgdh g F FREE F3] A Hste] Ate] 34
ao A)Astelen, 3T3-L1 AEY FIATE AT
W A8} #gel] 9= oil red OF isopropyl alco-
holZ 14)7F Z9F £&4]# ELISA reader® 510
nmol A FHEE PG

ME FEY M= — A)E 1X10° cells/mlE 15 mi 4
petri dish(D 100 mm)ef ¥ A|x E3Asl o
A Adg &, el ez AR AZE
DPBS-A & o2 2 A A& F, trysins A 2]slz
PBSE9 10 m& ¥ol AEE F-/A12 o5 A
#2](1,500 rpm, 10 min., 28])3tdch A AL v
3 Wef golg) A Fo| lysis buffer 100 pl& ¥
—60CE FZsgeizl A2ellA Fol 2 & 35
ul2-3} & sonicator® Z=-&-3 8] s}eI (2024, 33))
AZE s L2z A418-21(6,500 rpm, 5
min)3te] A 100 W dol 30 W £
—60Te] WgshEA] AFESATS

HIE FENZ trigyceride S/ — A X FZ U3
9] triglyceride®] <k triglyceride(INT) reagent&
ol g3ho] 2akleh. 5, AlWBe) £91% INTE

=
=

3



240 Baicaline] 3T3-L1 Ajx2] &3lo)) njx= A5}

AlF 1mig £58 F 7] A8 001l ml& ¥
Ao A 1887t ukg-A1H ). wbg ¥, spectropho-
tometer® 500 nmel| X FHEE A3t ol
blankell= 22 %9 FHSE, calibrator2& 2
%2 glycerol-$-4(250 mg/dL)y& ol 5d% =4
of| A Wh-g-A| 3] 2.7, A] 2 triglyceride & t}-&-2] o]
F3to] AAbsiadrt
Triglycerides(mg/dL)=
AIest_Ablank

Acatibrator — Ablank

MIZEEILH free Ca¥* 2F HEH — A E 1X10° cells/ml
Z 2 mi4 petri dish(D 30 mm)ol] £F3}1. vl 3}
T3 £RE 287 R3A17) & IBeixlE wst
3lod 39U 7) whoFsleick 2% 4 mmol NaHCOs7} &
715l DMEs ¥ 1 m/2 28313, 3379l fluo-
3, AM 50 pg& DMSO 70 el §-31A1A ke 1
m/= 10 WE 2o(FHE2%S 6 umol) 1417+ Z3t A
22 dAstgch 94 F, 5X107° M9 baicalin®}
5X107"M¢] PE =+ [PRE 7tz H7FskAu, bai-
calin® 2 5%+ AAejg ¥+ PE =% IPR& 77
FH7ksbe] 10~20% £4F interlative laser cytome-
ter2 A EAY] free Ca®* 2] W5 v]X& 4332
ZAEFg] T}

HE FZ2% T cAMPY SH-AE 239 30
wel 0.1 M sodium acetate£<(pH 6.1) 270 W= 7}
3}3 cAMP =4 non-isotopic immunoassay kit-Z
ARg-gte] A3k A8 e cAMP-EE4-9 100

E cAMP immunoplate] Z} wellel] Y31 ©}-A] 100
w2 anti-cAMP IgGE #7}3he] 37T A 14] 7k 54
B A Fth 2% plateE A1 A 32 200 W] anti-IgG
peroxidase conjugated secondary antibodyE %7}
s}e] 37Co) A 3087t w3212 g o}A) Al F g
v} AlH = plate?] 7zt wellell peroxidase 7134
200 WE go] 1087 2 5, 2} welld] &%
XE ELISA reader® 490 nmoilA] SA3lgdu) A&
9] cAMPo}2 cAMP-ZETAd] A8 F35E
iiste] AAretd o

Insulin binding assay~ 4] £ 1X10° cells/miS 2
m/4 12 well plates} ¥-F3le] wjdsla 3T3-L19)
F4EE 4C9 insulin binding buffer® A3 %
BL-insulin 0.5—1mi(10,000 cpm)E 2 wellel) Y
15ColA 9087t uhg-A1Zit)h W3- 3 IN NaOH %

X 250

B o g 37CA 147t Fot A2l dte] A EE Folx
NE Fdd #zE Ylinsulin®] WA liquid
scintillation counter® Z3A3s}gc) ol w]5e]d
A% A2l ke 1ug/ml %9 cold insuling 4
ColA] 3087 AR F ZE 2ACE WA
ZAslgeh §old AFE(SB)E bl F3to
A 4katsd o
SB(%)=(TB—NSB)/Input/10° cells X 100

HE &2 = calmodulinZ & — AL 2
9] & giAsre yolobulin® EE PR R AL
313 BradfordubH® ¢ 2 Aekslgc). =, y-globulin
£ 5~25 pg Wl A coomassie blue 200 w2} 3x}
Z57 800 WE E3ste] 1037 Aol A uh-A])
% 595 nmell A FFEE FAs TEFAES A
3gich 3T3-L1 AE 5592 1 1022 3|43 4
E 20 pldl| coomassie blue 200 W<} 3% SFTE
7Vt HFEA o] 1miv) HAL F A7]e}h Zol
W-A17) ¥ FREE SA AlaFe AR
EEFA0RTEH AEslgth

AE FE29F) CaMzke Az DNAZYE <
£ VU-1 calmoduling & A 2 A48}, anti-
VU-1 CaM antibody$} *#17} labeling ¥ CaM-$- A}
2-31= competitive radioimmunoassy(RIA)el| £]3)
A 2Asl9 ek A 255950 CaMs=F 43517
#1383 »L.YU-CaM(80,000 cpm)-g 1.3%(v/v)normal
rabbit sera, 2%(w/v) BSA, 50 mM Tris-HCI(pH 7.5),
100 mM NaCl#} cold CaM(0.028-57.2 pmol)-2- &
3} 9lE 200 W ¥kE-A o] Y anti-VU-1 CaM se-
rum¥} #-A|A cold CaMeo] CaM 31| o] ofj 3 *]-
VU-CaM#} AAsHA o2 ozl ZFETAE
Agslgdeh A7) ubg-& 4T A st HEA]A]
71 &, 10 W9 goat-rabbit IgG serum(Cappel Lab.)&
7}slaL 30Tel A 1A17E uk-g-A3ich 7)ol & ukg
A3} e oke] 6%(v/v) PEG 80002 7}l & &
gt ohg 4CollA] 3082 whAskch YA -
34 23 AE microcentrifuge® 1087 15,000
rpmol| 4] VAR gt A3, pelletsE 3%(V/v)
PEG 800022 A& & % liquid scintillation coun-
ter® cpmE FAIG ) A8Fe CaMte AL
29 150 -2 30 WwE ZFNA ojAl ukg-dof
A7kste] 2014l cpmtL B HE AbEEpAch®

EAXE - AP F 7= Student’s t-test2 FA A
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ME 23] D|&|= baicalin®] Fat— A X8} A
¥l 3T3-L1 Ajx9] Al zEe] Hile] ujx=
baicalin®] <& =87} $38le] 96 well plate?]
7t welloll 1X10° cells/mi & 35315 v k5ol A
W Atel(confluent stage)ol| =227 ZF, A ER3}
Fr=Ed H7H baicaling FEEE W4 s
290 Fot wieR(E7) wiok 29D)% o, WX E w3
k3L 547 o wieKF~) wiok 5)stdck 2 A
baicaling 5X10°"M, 5X10°M T 5X10°M
APt h 2T 100%2 3tlS o, 2H7t 96.2+
35, 921+ 24 % 56.6+ 3.8%F baicaling 5X107°
Mz A23tS o izl vis) frAd A 237}

Adiposs conversion(%)

110
100
o0
80
70
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0
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5x10°7 5x10°8

sx10°%

Concentration{M)

Fig. 1—Effect of baicalin on differentiation of 3T3-L1
cells.
At the confluent stage of 3T3-L1 cell, the me-
dium was changed with induction medium
(DEX, MIX, insulin, biotin)containing baicalin,
and then the cells were incubated. After 2 days,
the medium was changed with DME/FBS co-
ntaining isulin and biotin, and the cells were
incubated for further 5 days. The OD of each
well was measured at 510 nm.

Each bar represents the meant SE from 4
experiments

*: Significantly different from control group(p<
0.001).
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o] A =] A cHFig. 1.

MZ F32loi| o|X|= phenylephrine, isoproterenol
9 baicalin® &FZt—3T3-L1 A E9] E3le] v)x=
adrenergic agonist®] @a-& 2AFsl7) $8}te], 7]
ook 2 E7)ul ek 327k Aol PESF IPRS 74z} 5X
107, 5X10°% 5X 1077, 5X107* ¥ 5X10°M<
d3km 3417 o WAE mAstglon], PE wi
[PR¥ ¢ A @)A|ol& baicalin 5X107° Mg EA]o
Ae)stdct. 2 A3 PE 2 IPRES 27) wjokAel A
Al e iz vlE A FEANA o4 A
AE 37} Z71E90.0H, baicalingt @5 22]4)
o= &3 Ae)7t §ll L, IPRH-E A A]e)
baicalin® IPR 5X107°Me] #-8-8 Agtsigic). o)
74 31= adrenergic a ¥ B agonistE-o] 3T3-L1 Al £ 2]
F358 &2]18}3, baicaline] B agonist2] =hg-2] o
5 sl Qa5 9w gkciFig. 2, Fig. 3).

PE % IPR& 27| ¥ F7] w2 23] Ae|rlell=

Phenylephrine
B Phenylephrine+Balcatin

Adipose conversion(%)
140
130
120}
110
100 |- -
90
80
70
80
50
40
30
20
10

[}

| A M S A S N |

Control Baicalin 5x10°% 5x10°% 5x10°7 5x10°% sx10°3

Concentration(M)

Fig. 2—Effect of baicalin(53X107°M) and phenyleph-
rine on differentiation of 3T3-L1 cells.
At the confluent stage of 3T3-L1 cell, the me-
dium was changed with induction medium co-
ntaining baicalin and isoproterenol, and the
cells were incubated. After 3 hrs, the medium
was changed with induction medium, and the
cells were incubated. After 2 days, the medium
was changed with DME/FBS containing insulin
and biotin, and the cells were incubated for 5
days. Each bar represents the mean+ SE from
4 experiments.
*; Significantly -different from control group
(*1 p<0.05, **: p<0.01, ***: p<0.001).
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Control Baicalin 5x10°% 5x10°8 sx10°7 5x10°® sx10°5
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Fig. 3—Effect of baicalin(5X 10~° M) and isoproterenol
on differentiation of 3T3-L1 cells.
At the confluent stage of 3T3-L1 cell, the me-
dium was changed with induction medium co-
ntaining baicalin and isoproterenol, and the
cells were incubated. After 3 hrs, the medium
was changed with induction medium, and the
cells were incubated. After 2 days, the medium
was changed with DME/FBS containing insulin
and biotin, and the cells were incubated for 5
days. Each bar represents the mean+ SE from
4 experiments.
*: Significantly different from control group
(*: p<0.05, **: p<0.01, ***: p<0.001).
#: Significantly different from isoproterenol-
treated group(p<0.05).

PES] 7S djzol vla) # Aol7} gdout, IPR
A Aoz LFTANA 2 ule {24 A
AE 237} Z7}5)9)t). Baicalingt A2} Alol& o
zFo| W]8) o}z txstge), PE £+ IPR W4
g Alell= PE 9 IPR AEXollA A ZE3}7] 52
A A A= Hic) o] AF= 3T3-L1 /| £9] #3171
adrenergic al.tl= B agonistel] &3 v} =319S
2u)3le], a ¥ B agonist®] 2L baicaline] 2%
2tghe ofn]gkcl(Fig. 4, Fig. 5).

HMIZZ3}A| triglyceride20l| 0| x| phenylephrine,
isoproterenol 3! baicalin®| F3}—-3T3-L1 ¥
At AEZ o] E3lel| N7 28-2 Q1] $)s)o]
ot U upH o2 A3} triglyceridedS &
Al 2 A3} gl 272 triglyceride 2 100% 2

Phenylephrine
Phenylephrine+Balcalin

Adipose conversion(%)

120
110€

100 == . bid * !

90 H Y3
80 H b
70 H
860

40 H
30
20
10

T

-

Contro! Baicalin 5x10°? 5x10°8 5x10°7 sx10°8 sx10°5

Concentration(M)

Fig. 4—Effect of baicalin(5X107°*M) and phenyleph-
rine on differentiation of 3T3-L1 cells.
At the confluent stage of 3T3-L1 cell, the me-
dium was changed with DME/FBS containing
baicalin and phenylephrine, and the cells were
incubated. After 3 hrs, the medium was cha-
nged with induction medium, and the cells
were incubated for 2 days, and baicalin and
phenylephrine were added. After 3 hrs, the
medium was changed with DME/FBS contai-
ning insulin and biotin, and the cells were in-
cubated for 5 days.
Each bar represents the mean+ SE from 4
experiments.
*: Significantly different from control group
(*: p<0.05, **: p<0.01).
# : Significantly different from phenylephrine-
treated group(*: p<0.05, *#: p<0.01).

g w, 2okl 297 X d 5X107° M9
baicalinel] &3} triglyceride %2 475+ 58% % =
ol v FAF FAstgon, 2rmek2d 9 &
Z1uh ek 547k Aelslgl S Aol x 323+ 49%= &
23] st o] A= 919 Ao} FU¥ 2
2 4] baicaline] A8} AE E3E gATE XA}
%cHFig. 6). PE @ IPR 5X107" Mg 727 27) %
Z7] wiokA] 3X)7H4 23] )Xo PES] A% tri-
glyceridec}o] 109.8+ 2.7% 2 dj2Fo uls) Z7}s
= 7%golslen, IPRAZ A= 1201+ 2.3%2 o)
Z7ol vlE 94 siA 7=l Triglyceride
oFo] PE$} baicalin® A ol]+= 85.6+ 1.5%=, IPR%}
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Adipose conversion(%)
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} AR LA N WAL |

Control Baicalin 5x10°9 sx10°8 s5x10°7 6x10°® sx10°°

Concentration(M)

Fig. 5—Effect of baicalin(5X 10~° M) and isoproterenol
on differentiation of 3T3-L1 cells.
At the confluent stage of 3T3-L1 cell, the me-
dium was changed with DME/FBS containing
baicalin and isoproterenol, and the cells were
incubated. After 3 hrs, the medium was cha-
nged with induction medium, and the cells
were incubated for 2 days, and baicalin and
isoproterenol were added. After 3 hrs, the me-
dium was changed with DME/FBS containing
insulin and biotin, and the cells were incubated
for 5 days.

Each bar represents the mean+ SE from 4
experiments.

*: Significantly different from control group
(*: p<0.05, **: p<0.001).
#: Significantly different from isoproterenol-

treated group(*: p<0.05, **: p<0.01, ***: p<
0.001).

baicalin®¥-§-A] ol & 776+ 4.8%2 24 oA 7tx
Hodck o) A= 99 Aspst FUN Aol
(Fig. 7).

MZEZSIA| free Ca’* of| O|%[= phenylephrine,
isoproterenol 3% baicalin® & o} — Baicalin 5X107°
M=} PE % IPR 5X107" Mg 7kl 10~208
&<t interlative laser cytometer® A EZAJ free
Ca®* & A 22 543 A3}, baicalint 2 2] 4]
46 unitol A 41 unit2 <7} 7rrsledom PEwl &
Aol = 25 unitoll A 16 unit2, IPR-S 30 unite] A
23 unit® 7F43gie}. Baicalin Ax8) 3 PEXe]A]
e AMEAY free Ca?*oFo] WEstA] aFstort,
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Triglyceride(%)
110

100
80
8a
70
80
50
40
30
20
10
[]

Control B B--B

Fig. 6—Effect of baicalin(5X107°M) on the triglyce-
ride content in differentiated 3T3-L1 cells.
At the confluent stage of 3T3-L1 cell, the me-
dium was changed with induction medium(co-
ntrol) or induction medium containing baica-
lin(B), and the cells were incubated. After 2

day, the medium was changed with DME/FBS
containing biotin, insulin and baicalin(B-B), and
the cells were incubated for 5 days.

The cells(1.5X 10° cells/petri dish) were incu-
bated for 10 days. The triglyceride content of
control was 76.2+3.0 ug/petri dish. Each bar

represents the meant SE from 3 experiments.
*. Significantly different from control group
(p<0.001).

IPRE A& 7ol 37 unitol A 33 unit® Fh
stdct o] Avs 7 o] 25 AgAdlle Axre
2ol AIRE M EAY free Ca’ k& A12H7 ol
we} Az} FaA7)E 2] slen, dee B
w219t baicalin®} PEZ} M EZAY free Ca’™ k)
Hgoll glol Al 2hg-o] 9)5-& HeIFcHFig. 8).
MZE 2ZHA| cAMP2| O[X[= baicaline] &3}
—Baicaling Z7] w9k 2217+ X5}l S we} 27|
wi ok 2907 W F7]wfF 547 v X 2|7 7% cAMP
2] HEss &A3k] cAMPEETA 22 4l
3lgich d=27e] cAMPekS 73.3+ 3.7 pmol/petri
disho] ¢, baicalin® Z7)uie} 2 7kal =gt 7
$-of]+= 64.7+ 4.4 pmol/petri dish 2 7} A 3h= 3 gke
B3, baicaling Z7) Wik 297 2 Foelek 5
A7} B A28 A-$oll 3= cAMP ko] 434+ 4.4 pmol/
petri dish2 w3 v)a) A glA 7tk
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o]& baicaling A7|xg]4] AZEW cAMP%o] 74
& oJv]dciFig. 9).

ME 23 A InsulinZ 50| O|X|= baicalin®| &
- z79 3T3-L1 Al £ insulin Eo|& AL
175%2. 23< 3T3-L1 Al29 insulin@3d=7
v 28t & W fARRE AFe]doh 3T3-L1 A 22
Z7\ul % 247} baicalin 5X 10° M-& X g]3}33e 7
- insulin 5o]3 A5 143%E 47t Hass
th & baicaline E3=9] 3T3-L1 AE9] insulin
549 BEdE Y 71eAde] sdcKTable I).
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Fig. 7—Effect of baicalin, phenylephrine and isopro-
terenol on the triglyceride content in differe-
ntiated 3T3-L1 cells.

At the confluent stage of 3T3-L1 cell, the me-
dium was changed with induction medium(co-
ntrol), induction medium containing phenyle-
phrine(P), baicalin and phenylephrine(B+P),
isoproterenol(IS), and baicalin and isoprotere-
nol(B+1S), and the cells were incubated. After
3 hrs, the medium was changed with induction
medium, and the cells were incubated for 2
days. The samples were added for 3 hrs, and
then the medium was changed with DME/FBS
containing isulin and biotin, abd the cells were
incubated for 5 days. Each bar represents the
meant SE from 3 experiments.

*: Significantly different from control group
(*: p<0.05, **: p<0.01).

CaM<] ¥-53-8 Z43}9ich Baicalin 13] A2)A]4)
+ 0.731 pmol/mg protein®. & o)z 0.618 pmol/
mg proteindl] B3| & HEo] §iglch 23] M| Ajol=
272 0.637 pmol/mg proteinol 4, 0.368 pmol/
mg protein® 2 CaM#o] #A3] 2astgch ol
baicalin®] calmodulin®} %=l ¥HEE 71#<} 3T
3-L1AZ 9] #3158 AAIEE Ak Ael=t &
it (Table II). '

7z =

B Azl Bse F4AE Axe) F
Fob 2 H3lrFd wet Axe F4 9 F33y
Zol Aoz WAL, o1 F4A o8 &
A3} 5)= second messenger system-S A ¥ £F
o} FAIgle] AL & AE 449 3hal ad-
renergic receptor= A E2] 25| FAA Y] TF
Al A% AGAE FA3HAA)

baicalin®] 3T3-L1 A| £.2] 38 7 A A =% FA

Jm

Table I—Effect of baicalin on specific insulin binding
activity in differentiated 3T3-L1 cells.

Drugs Specific binding(%)
Control 17.5
Baicalin 14.3

At the confluent stage of 3T3-L1 cell, the medium was
changed with induction medium containing baicalin(5
X107° M), and the cells were incubated. After 2 days,
the medium was changed with DME/FBS, and the ce-
lls were incubated for 3 days.

Table II—-Effect of baicalin on the calmodulin conte-
nts in differentiated 3T3-L1 cells.

Drugs Calmodulin(pmol/mg protein)
Control 0.618

Baicalin A 0.731
Control 0.637

Baicalin B 0.368

At the confluent stage of 3T3-L1 cell, the medium was
changed by induction medium contained baicalin(5X
107°M) and then culture plate was incubated for 2
day(Baicalin A). After 2 days, the medium was chan-
ged by DME/FBS contained baicalin, and then culture
plate was incubated for 5 days(Baicalin B). Cell extra-
ction and assay method were discribed in Material and
Method.
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Fig. 8 —Effect of baicalin on free Ca’" concentration in the cytosol of differentiated 3T3-L1 cells.
The relative concentration of Ca?* was detected with Interative Laser Cytometer(ACAS 570).
A: Basicalin 5X107° M, B: Phenylephrine 5X10°"M C: Isoproterenol 5X107" M D: Baicalin+ Phenyle-

phrine E: Baicalin -+ Isoproterenol
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Fig. 9—Effect of baicalin(5X 10~ M) on the cAMP co-
ntent in differentiated 3T3-L1 cells.
cAMP content was determined with non-iso-
topic cAMP determination ELIZA kit.
cAMP content in the samples was calculated
by interpolation from the standard curve.
Each bar represents the meant SE from 3
experiments.
*:. Significantly different from control group
(p<0.01) Control: Inductive agent treated for
2 days
B: Inductive agent and baicalin treated for 2
days
B-B: Inductive agent and baicalin treated for
2 days, and then baicalin treated for 5 days
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