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Effects of Arctiin on Phosphodiesterase Activity and Cell Growth in
Mouse Primary Cultured Myocytes
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Abstract: [Objective] To understand the mechanism of Chinese herbs’ medicinal effect on increasing growth of muscle by
inhibiting phosphodiesterase (PDE), the effects of arctiin on PDE activity and protein synthesis of primary cultured myocytes was
investigated using theophylline as reference. [Method] Myoblasts were isolated from 1-3-day-old newborn ICR mice limbs for
culture of primary skeletal muscle cells. The medium containing different concentration of arctiin and theophylline was added into
cultured myocytes on the 5-6th day. After 24 hours’ incubation, cyclic adenosine 3’, 5’- monophosphate (¢cAMP) PDE activity,
intracellular cAMP and cell total protein were assessed by HPLC, ELISA and Coomassie brilliant blue G-250-binding method,
respectively. [Result] cAMP PDE activity was significantly inhibited (P<<0.01), intracellular cAMP level (P<<0.05) and amount of
cell total protein was markedly increased (P<<0.01) with arctiin and theophylline concentration of 2.5ug'ml” and 20pg-ml”
respectively in medium. [Conclusion] These results suggest that arctiin which is a main component of Fructus Arctii increase
skeletal muscle growth by inhibiting the activity of myocytes PDE to regulate the intracellular cAMP level and enhance protein
synthesis. In addition, Chinese herbal medicine which inhibits PDE may become a new type of agent for increase of animal growth
rate.

Key words: Phosphodiesterase; Cyclic adenosine 3, 5'-monophosphate; Arctiin; Theophylline; Myocytes

ks BEA: 2006-12-22; #EZ HHE: 2007-06-20

EEUH: ERARRERESTE (30270978), dbstiiRHH AT H (95581005000, dbaiii#E % R ARHIR BRI EIE (01KJ-081), Ak
I JE T AR A 11 A S B VR

TEEEN: BEW (1978, 2o, dbmt A, W LR, B 0 i g S B 45 G4, Tel: 010-80799434; E-mail: jinni_gu@hotmail.com.
WIFEFBR 50(1966-), I3, BEPU AN, 2%, 1, BFST05 100 2 vh 76 4 BE 45 5 il 55 IR KT 93« Tel: 010-80799434; E-mail: tevmchenwu@
hotmai.com



2210 eE VSO S 41%:

0 35

[0 X ] HsfR &N (phosphodiesterase,
PDE) KILLISK, PDE #7141k #55 M S gl AT
TIRNIWEIC . 5P 2550 Bl N 75 % PDE #1770 4 38
T s ol — A 2l Car AFgT it
JE Y % (cAMP/cGMP) 15 b & B 55 (51,
ERFLRSIA ALK . S RThREE s B 2
SCEE B N i ) AT R (R KA 32 1L
B A% T RR ML) 7T, 852 2L KR PDE
M . WEFCRIN, FRAZAT TR I /K AR e B e 3
(11 9~600 £, HiH PDE 7515 JL40 i 4 A L
G RHMAER . WERER], BRI (cAMP) il
AU RANS Y TN - LR ARSI, X
HHALG AR R B AL A Y515/, {2 PDE
FEE BN LA b (R Sh BB R OB e D . TARHE
FEUIAN L Y5 T PDE X 41 p P AZ TR (1 DGR 1 1
YEH, Fiiik cAMP PDE #il77], &m0 5% UL i i 34
AR, TREIEHENUAE K. TR BRI DGk )
ALY G ISR o rh 2k BP0 PDE YRR 2, A
Hh i HOH L PDE EL AT 1 FH 1 mp 2, A 2
Xf JEARKE FR 5 B WL40  cAMP PDE FRIVE 1t K% 41 o 2
JEA R, LIS UEB6 R oL 4] PDE S, T
cAMP JKV, (RREShYE B AN AL K e AT, A
B e B2 GRS IR AT 7R R R
1 #RIERZE
1.1 EZERF

Hank’s Vi $h 22 vl HRJREE 1T (Sigma) , Jif
. DMEM #7795, a2 Mg (Gibeo) , R IMiE
#E A (Amersco) , cAMP Il 157 & (R&D Systems) ,
BB AE CRE 2 A SR e IE T, A
(Alexis) o
1.2 ZHEEEESE

U 1~3 d B4 ICR /IR, T 75% R0 AT
I EE, AL, R#EZBPUENLA, H Hank’s
P SRR E 3 o BIREIIALZUELL 0.1% (w
v) BRI AT 0.2% (w = v) JHERE 37°C 4k 30 min,
& 15%0R -1 (FCS) ) DMEM K5 983648 11
WAk, 1000 r/min (200Xg) 2.0 10 min, 7 Lig.
TG MG R3E, T 5 ml B0 # 40 i AT e e,
4740 it FE B B, F 100 pm Je i M 9841 i 2 60 mm
FrFRmg, 37°C, & 5% CO, MRS A bR gs

FETEEFE 60 mine R, ATAHMIEAT I, DA 2~
3.5X10° (AN ML FEBRh BT 0.1% (w = v) BT
24 LI . B59% 48 h R, HHLE 10% FCS 1
DMEM #5525k, 55 4 K, hidk—B et L4 i 7344 fl
G BT S%IR IS IR . A 2RISR
5~6 KT,

1.3 SHHEHSRY

A BEFF AR C IS DMEM 1597 3Lk |
REPERR T LA o K 24 FLESFRAU B BE VLA M 73 4
A, A6 fLIENES, FAEEIAMRD AL
WIEHy 40 2.5, 1 ugml™! B35 FAHFRIZIRIZ N 30, 20,
10 pgml™ ZEB A5 32 5E 1 ml, DAASE 24635 710 I 250
LR FR AT S oh . AR 97 24 h, HEAT S sk
.o
1.4 BRCRAEEILER (HPLC) JE S ERALLHAE cAMP

PDE ;&%

W BRI P R R, ] 4°CESEE PBS VETEE
LA 3 Ik, DUSEBRZFRAR I IR, (AAE
Movkedi. fEREFLINA 30 ul 458 PBS & —80°CUkAH
SIZRRNEIR, i e LA P L o TR 10wl 4H i
FWiMEY PDE BEFESL, LUREEN 25 pmolL! ()
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2.2 HEFEMEBIT SR cAMP PDE jE 4%
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Fig. 1 Primaryly cultured myoctyes after 48 h (100X )

2 5~6 d RREFBRALAM (400>
Fig. 2 Primaryly cultured myoctyes after 5-6 d (400X)

El3 7~8 d MRRIBFERAAM (200>
Fig. 3 Primaryly cultured myoctyes after 7-8 d (200X

B 20 pgml™ i, E& LA cAMP PDE i )
BERIK (P<0.0D) ; F3EFHFLIREN 1 pgml”
i, B PEE ERRR (P<0.05) ;5 3B FIAIRIEN 4
pgml™ s FEHIR 4> 30, 10 pgeml ™ i, B S
A e RG, HERAEE (P>0.05) .

®1 HETHWRE S cAMP PDE JE RIS
Table 1 Effects of arctiin and theophylline on activity of

cAMP PDE in myocytes (n=6)

2173 Group WS Concentration (ugml™) — BEHTE Activity (%)
FEETH X} Control 47.54+10.69
Arctiin | 33.62+6.49
)5 27.85:6.24b
4 33.65+11.81
20 % B Control 41.36+9.34
Theophylline 10 35.0842.76
20 24.85+4.34b
30 32.613.39

WIS S A LS, a: P<0.05, b: P<0.01, I
Treatment group compared with the control. a: P<<0.05, b: P<<0.01. The
same as below

2.3 HETEHMEZWRIEERAMAEA cAMP S EHIR
i

SER LR 2.3 AR 35 T 1 R B0 1 % UL

ML N cAMP & Y AR EER, 435 TR

H 2.5 pgrml™ s ZEHRIKR L K 20 pgeml™ I FEE A M

225 (P<0.05) 5 YN, FEASHRIIE N 10 pgml i,
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Ze el (P<<0.01) , H3E IR B BR BN 20
pgml™’ N,

F2 HEBTFHEHMEWEHNBHRANMAEA AP 2 2HIF I
Table 2 Effects of arctiin and theophylline on intracellular
cAMP in myocytes (n=6)

71 Group WJE Concentration (ug-ml™) cAMP (p mol'ml™)

FBETAY X} Control 7.26+1.58

Arctiin 1 7.75+1.60
25 9.48+1.07a

4 8.64+0.76

AT X Control 8.4340.58
Theophylline 10 9.68+0.36b
20 10.87+1.36a

30 9.31+0.75

2.4 HSEFEHMFRIEHRNMAREERSHAIREMN

SRR 3. S5 T HERE R 2.5 pgml ™
KIRPEN 20 pgml™ B, EHVLGNM PR A AR
BEHINP<0.01); 435 P AP &IRIEN 4 F1 1 pgml™
FECHPE Ny 30 A1 10 pgeml™ I, SR & SIS 1
o, AZERARE (P>0.05) .

R3 4EFTFHMFEXESHRNARZEQ SR
Table 3 Effects of arctiin and theophylline on total protein
synthesis in myocytes (n=6)

415 W BEATE
Group Concentration (ug-ml™) Total protein (ug'ml™)
FBETA %} Control 25.8442.82
S 1 26.1147.32
25 34.20+3.00b
4 26.88+6.92
A %} Control 22.28+3.62
Theophylline 26.30+5.33
20 33.17+6.90b
30 24.52+3.16
3 it
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A 20 pgml™.

DL g SR gin], #5— e FEE B cAMP PDE (1)
WEPE, RENS LR AR LA I A s S s, B
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