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1.1 Z&

Lot'> O SR B Eh b TC (5 7 i, 45 5.2 213 ~ 214°C,
MR pH 6.5, AR ALAL IR ML Amr 5581l
2] PR ER R B R ER (epinephrine, Epi) T8 7K £}
), il 84 (sodium nitroprusside, SNP) 83 %F 5], 22 3¢
fisk ( papaverine, Pap ) 7K £t 7, 2% 5 I it & (phenyle-
phrine, Phe ) Fl Zap H Sigma =i [P1] cAMP K
['51]cGMP U G880 G ok B b B 24 e
1.2 FRAHE

SD KL 190 ~ 240 o, HEPEZ R 2 ~ 2.3 ke, FHIK
ELEL 240 30 mg-kg ™', SRR, HEBCH O R R
BHZSIER A, A B A 95% 0, F15% CO, IRA
S DMEM $555 356, i U E % 8 ~ 10 177, 37°C i
B 1 h, % 20 min 9 1 K.

1.3 EXNRK

BP0 WA R S A A LT T — R =
YIRS S o O WLSE S : 43 Lot Lot fill Epi M Amr
Jn Epi 3 4o 43l IMARRIHR B Lot B¢ Amr, iR H
10 min, #X J5 2 BESCHR [ 7 10 75 Epi B HA Mk
J 10 pmol - L™' AR IASEE : 43 Lot Lot il SNP J%
Zap fll SNP 3 4o 43 I A6 BE ) Lot 1 Zap,
37°CIRE 10 min, 2R J5 2 BESCHR[ 8], M A SNP &
LR PEIR 10 pmol * L, 4228 F 30 min Jo 755 1
L, A1 mol- L™ "B IR 1L S o
1.4 ALRFEmALE

U2 50 mg oAy, HOAJEGA TV 1Y 2 mL B2
ZEW (50 mmol-L~', pH 4.75) 7, TUkis T #4741
LU 513K, 75% LB PE VR UTTE, 2000 x g &5 0 15
min, JWEE G I LIEWR, KT
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[ P1] cAMP 5[ P 1] cGMP S f s R &
i P UG B A T B e o
1.6 REOMEPESEENEKRISEINAELE

FHR1.6~2.4 ke, d FHA, SO 1111
ik, WA R e O IRA B T A 10 mL 5K
TRRVARE N AR IR (34 £0.5)°C, A 95% 0, +
5% CO, IRA,pH7.3~7.4, 105 2 g, VA 1.5~
2 ho HLIFEL(PEFE 2 ms, SR 1 Hz, 120% [ &)
IR 3N 22 B L4 WA 5 5 S L) B R 2 i A —3H
A BEAS . H X RIOBE JR VR JE R R 2 TR A 2 (R B
5 ~ 10 min, il VA B2 M1 2% 0 2 BESCRRES 100 4%
FF 251 2 AR 4%, 22 I TR AT 10 mL v - [V
T IR (36 £0.5)°C, Tafi 4 g, 1 2 h 5T
RS I, IR 15 5 A B 2O e SR B4 T
Phe(10 pmol « L™ 1) 75 & MW 48 , 4% 21 Xof B2 JR Mk
RG22, BIR A 25 E B S ~ 10 min, H1EZ
I Phe A1 FH 14 70 15555007 1 2%
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2 BK FH Microsoft office 97 34403 , Hdm 15 L)
xxs Fn, BEWZET R KK
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2.1 EBLXFEMIARIKBROMNEALR cAMP &£
SSEA

F1 45 R BR, B Lot BUFF Lot (0.1 ~3.0
ymol'L_l)\Amr(O.l ~ 10 }umol‘L_l)'ﬁ Epi(3 pmol *
LD A, $5900 550 a0 o 24 o LA 2 cAMP
i, LR B Lot WOVEIHE T Amr,
22 BIEMIEABNREHEZEEEAR
cGMP & /I

K1 455 8K, Lot 5% Zap(0.1 ~ 100 yumol - L™1)
55 SNP(10 pmol-L=1) & H, AT 5] 5 AR i 1 2t 485 i X
BHZEM AR L cGMP & & HLHL Lot Ml Zap &
SRR n] WL, Lot FOVE IS5 T Zapo
2.3 BIERILEAENREL OB LT
SSEA

Lot(1 ~ 100 pmol - L™ 1) R 57 s A58 14 Mo 43 i 5%
Ao U B WL 4E 77,330 pmol « L™ il 45 1 25 24
7 (0.56+ 0.09)g(100% ) 535134 % (0.66 £ 0.10) g
(118%)M1(0.91+0.10) g(163%)(n=6,P <

Tab 1. Effect of lotusine and amrinone on cAMP
levels in rat myocardium

Drug/pmol - 1! ¢AMP/pmol - mg ™!
Control 1.52+£0.22
Lot 0.1 2.26+0.54" "
1 2.47+£0.45""
3 2.71+£0.46" "
Epi 3+TLot 0.1 2.51£0.31° "%
1 2.78+£0.41° " *
3 3.05£0.37° ##
Epi 3+ Amr0.1 2.10+£0.29" "
1 2.24+£0.31""
3 2.33+0.31" "
10 2.66+0.38" "

Lot: lotusine, Amr: amrinone, Epi: epinephrine. x +s, n=6-
8, " " P<0.001, compared with control; *P<0.05,"* p<
0.01, compared with corresponding Amr + Epi group.
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Fig 1. Effects of zaprinast(Zap) and lotusine(Lot)

on cyclic GMP level in rabbit corpus cavernosum.
SNP: sodium nitroprusside. (O) Lot + SNP, (@) Zap + SNP.
Xx+s, n=6-7. " P<0.05, compared with Lot + SNP group.

0.05). 1M Zap XTUL 4 J1 5 T W52, 25 2570 5
3R (0.57 £0.09) g (100%).(0.58 +0.10) g
(12%)(n =8, P>0.05), BEHLEL 4 #], 7E Zap(30
pmol L™ AFAE R, FEHIA Lot(30 pmol - L™1) 0 Ltk
1A R R L A RS 43 0 (0.58
0.10) g (100% )} (0.90 + 0. 10) g (160%) ( P <
0.05).
24 EXF BZEEILEABRIENRIK RN
g REBAEI BRI
HERRIHZRGLRRbR A I, Lot Pap, Zap S Amr
A1) AR A b 0 ] 350 5% FH Phe (10 pumol - L™ 1) 5 &
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RHZ5 i g A A5 Wi (11 2) , e — 1g ECs(mol < L™1)
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Fig2. Effects of papaverine (@ ), zaprinast(QO),
amrinone ( 2 ) and lotusine ( &) on rabbit corpus
cavernosum contractions induced by phenylephrine 30
pmol- L1, 525, n=7-9.

3 e

AR 33 O WL | ) 25 9 4058 A 0 55 43 ) A S 5
PDE [l 5% V RIX} 5, cAMP, cGMP &5 & 4l 2 15 45,
Amr Fl Zap A T 225, LS T Lot X PDE [l
o VAN B . TR Amr 750 R 3t 1 s
JIL cAMP Fil Zap 7)1 49 i P4 2 358 i 5% G BH 25 765 4 A
L1 COMP IS5 55 SCHRAR B A L7 84107, Fe i A 52
4R AT HE R . Lot Amr 55 Epi(10 pmol < L™ &
FH, P22 AT 70 A 38 o LA 2 cAMIP
B, DL SRR P B R RO LI 4 T 4
TRV AR T IL cAMP &4, %
P Lot UM 25 T Amr, 32758 Lot % PDE [l %%
o R VR

TR B 2KV A AR I A5 i B AT ke RN 2 2
M, HAF KA 3 B2 NO-GC-cGMP {5 515
ARG VR, SNP /E R NO [ “fib 47 51 & &F 5K N,
PDE 1l i 25 3 2> cGMP [ 43 fif 17 3 5 3% — &7 9 )2
S8 10 0 Hor PDE VR Z5 0 & S A PG R 5K
ARSI W] Zap 5 SNP (10 pumol - L") & FH 14 hin
cGMP [YE T IE 58 T 9% 19 5 SNP & R s R, % B
Lot Xf PDE V B REEEME2E 1T Zap X H A8 54 )
o -SRI Bl | RS BH 25 1A 2 1 ol A5 A 4 1) o 22
K%, PDE #illifi 25 w] @ 3 #04fi] PDE V , 7EHLAE b XF
PU a-SZ R B 13X — R0, HLAE S 56 45 5 22

Zap Pap . Amr 1 Lot 7] | 55 Phe (10 pmol - L") i
JNR) U AR AR A SN, FEBR BE AR IR Ry Zap > Pap >
Amr> Lot, HIGAT W, %F PDE V B {4 6 4 1
Fi 5tk PDE V406150 Zap 5o , AE%Rr 5Pk PDE #il ]
2y Pap M4 52 ME PDE [ #0125 Amr (K22, Lot M %
%o Lot W WIEANCMIL cAMP ¥ BE | B2 EH0 41 255 I
JZR 5 R W BH 25 i A4 A B e VR T B AR AL
AT RE S BEREPEM I PDE A 56,

4 BEHEK:

[1] Wang JL, Zhao ZF, Li M, Liu C, Feng XL. Positive in-
otropic effect of lotusine on isolated myocardium and its
mechanism[ J]. Acta Univ Med Tongji [G) 3% 122 Bl 22
), 1999, 28(5):385 - 388.

[2] Wang JL, Zhao ZF, Cao Q, Yu J, Feng XL. Effects of lo-
tusine on contractions of blood vessels and platelet cyclic nu-
cleotides[ J]. Pharm Clin Chin Mater Med (" 2525 FL 511
JK), 1999, 15(4):14 - 17.

[3] Perry MJ, Higgs GA. Chemotherapeutic potential of phos-
phodiesterase inhibitors[ J]. Curr Opin Chem Biol , 1998, 2
(4):472 - 475.

[4] Nicholson CD, Challiss RA, Shahid M. Differential modu-
lation of tissue function and therapeutic potential of selective
inhibitors of cyclic nucleotide phosphodiesterase isoenzymes
[J]. Trends Pharmacol Sci, 1991, 12(1):19 - 27.

[5] Furukawa H, Yang TH, Lin TJ. On the alkaloids of
Nelumbo nucifea Gaertn. XI. Alkaloids of loti embryo.
(4). Structure of lotusine, a new water-soluble quaternary
base[ J1. J Pharm Soc Jpn, 1965, 85(5) :472 - 475.

[6] Wang JL, Hu XM, Chai HS. Studies of alkaloid compo-
nents extracted from the green seed embryo of Nelumbo nu-
cifea Gaertn[J]. China J Chin Mater Med (9 [E H 2} 74
&), 1991, 16(6):673 - 675.

[7] Miller MA, Morgan RJ, Thompson CS, Mikhailidis DP,
Jeremy JY. Adenylate and guanylate cyclase activity in the
penis and aorta of diabetic rat: an in vitro study[J] . BrJ
Urol, 1994, 74(1):106 - 111.

[8] Stief CG, Uckert S, Becker AJ, Truss MC, Jonas U. The
effect of the specific phosphodiesterase ( PDE) inhibitors on
human and rabbit cavernous tissue in vitro and in vivo[J] .
J Urol, 1998, 159(4) :1390 - 1393.

[9] Degerman E, Belfrage P, Manganiello VC. Structure, loca-
tion and regulation of cGMP-inhibited phosphodiesterase
(PDE)[J]. J Biol Chem, 1997, 272(11) :6823 — 6826.

[10] Jerremy JY, Ballard SA, Naylor AM, Miller MA, Angelini



TEGREFEERFELE 200246 H; 16(3)

+ 205 -

GD. Effect of sildenafil’ a type-5 ¢cGMP phosphodiesterase
inhibitor, and papaverine on cyclic GMP and cyclic AMP
levels in the rabbit corpus cavernosum in wvitro [J]. BrJ
Urol, 1997, 79(6) :958 - 963.

[11] Guo ZG, Zhou CJ. Experimental methods of separated pap-

illary muscles[ A]. In: Xu SY, Bian RL, Chen X, ed.
Methods of Pharmacological Experiments ( 2y ¥l 2% 5Z 15 J5
%) [M]. 2nd ed. Beijing: Peoples’ Medical Publishing
House, 1991. 866 — 871.

Effects of lotusine on cyclic nucleotide levels and contractile function

in rat myocardium and rabbit corpus cavernosum

ZHAO Zhi-Fang', ZHANG Yan-Lin?, YU Xin', FENG Xiu-Ling', WANG Jia-Ling'
(1. Department of Pharmacology, Tongji Medical College , 2. The Center of Stomatology , Tongji Hospital ,
Huazhong University of Science and Technology , Wuhan 430030, China)

Abstract: AIM  To study the inhibitory effect
and selectivity of lotusine (Lot), an alkaloid ex-
tracted from Nelumbo nucifera Gaertn., on phos-
phodiesterase [[[ or V. METHODS To use ra-
dioimmunoassay and recording of contractile
force. RESULTS 1lot (0.1-3 ;imol'L_l) and
amrinone (Amr, 0.1 - 10 pmol- L~ ') concentra-
tion-dependently increased the cyclic AMP level of
the rat myocardium. The effect of Lot was stronger
than that of Amr. Lot and zaprinast ( Zap) en-
hanced the cyclic GMP level in rabbit corpus cav-
ernosum in concentration-dependent manner. This
effect of Lot was much weaker than that of Zap.
Lot, papaverine (Pap), Zap and Amr obviously
inhibited the rabbit corpus cavernosum contractile

response induced by phenylephrine (10 pmol -
L™Y). The - lg EC50(mol'L_1)of them was Zap
(5) > Pap(4.9) > Amr(4.6) > Lot (3.7) re-
spectively. CONCLUSION Lot selectively in-
hibits phosphodiesterase ( PDE ) [ll activity and
maybe a novel PDE [[[ inhibitor.
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