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AIM: To study inotropic and chronotropic effects
mediated by o4~ and ojp-adrenoceptors after 5-d
propranolol (Pro) treatment. METHODS: The
positive inotropic and chronotropic effects mediated
by a14 and e;p subtypes were determined on isolated
left ventricular papillary muscles and right atrium in
Pro- and NaCl-treated rats. RESULTS: The basic
contractility of papillary muscles induced by
phenylephrine (Phe) was 90+ 18 mg in Pro-treated
rats and 53 £ 17 mg in control group (P <0.05).
The increment on force of contraction was 20 = 12
mg in Pro-pretreated rats and 5 + 5 mg in NaCl-
treated rats (P <<0.05). After preincubated with
chlorcethylclonidine, the increment on force of
contraction was reduced in Pro-treated rats, but was
not much changed in control group. Phe in
presence of S-methylurapidil induced positive
inotropic effect with 13 + 5 mg in Pro-treated
group, but not in NaCl-treated rats. Under the
normal and the inhibited cardiac state, the maximal
increment in beat rate mediated by ;p showed no
difference between the Pro-treated and NaCl-treated
rats. CONCLUSION: After chronic treatment of
Pro, o;-adrenoceptor-mediated positive  inotropic
effect in rat heart was improved, which was mainiy
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induced by stimulation of ;5 when B-adrenoceptors
were blocked.
Mpyocardial o- and B-adrenoceptors
coexistent in hearts of various species, including
ratt’.  Both
inotropic and chronotropic effects.

were

positive
Since the §-

adrenoceptors-mediated responses are “ dominant,”

adrenoceptors mediate

B-adrencceptors blockade enhances the significance
g-Adreno-
ceptor density increases in rat heart after chronic
We demonsirated that
tya- receptor density increased move pronounced

of o -adrenoceptor-mediated effects.
propranolol treatment!2-3 |

than ag-adrenoceptor after chronic treatment of
propranclol (Pro)'*’. The present experiment was
to observe the functional alterations of positive
inotropic and chronotropic effects mediated by ay4-
and oyp-adrenoceptors after chronic treatment of Pro
to rats.

MATERIALS AND METHODS

Wistar rats, &, 230260 g, were treated with Pro {50
mg-kg™}, ip. bid) or 0.9 % NaCl solution for 5 d.

Foree of contraction  Papillary muscles isolated from the
left ventricles of Pro- and NaCl- treated rats were attached to a
stimulating electrode and suspended in 15 ml. Krebs' solution:
NaCt 118, KCl 4.7, NaH(OG; 4.5 , MgS0, - 7HQO 0.45,
KH;PO; 1.03, glucose 11.1, CaCly 2.5 mmol* L1, and
edetic acid 1 pmel-L7!, pH 7.4 at 30 C, hubbled with
95 % = + 5% 0.
measured with a force transducer connected with a double-pen
recorder { XWT-204 TYPE). Each muscle was strerched to
the length at which force of contraction was maximal, The

The foree of contraction was
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resting force (about 0.5 g) was kept constant throughout the
experiment.  Stimulation frequency was 1 Hz (the intensity
was 10 % — 20 % above threshold}. All preparations were
allowed to equilibrate for at least 1 b untl complete
mechanical stabilization was obtaned befure any drug
addition.

In the presence of Fhlocker Pro 10 pmal « L77,
phenylephrine {Phe) was added cumulatively in the range of 1
= 10} pmol - 1.7 ', Tissue was exposed to each concentration
for 10 min.

To examine the functional changes of subtypes of ai-
adrenoceptor, the preparations were incubated with an
irreversible oy antagomst chloroethylelonidine dihydrechloride
{CEC} 30 pamol- L™! for 30 min followed by washout before
exposed to Phe.

The inotropic and chronotropic effect mediated by o
was also examined.  5-Methylurapidil ( 5-MU } 0.1
pml* LY was used 1o block o 4-adrenoceptors before Phe was
added.

Spontaneonsly beat rate  The resting force of the nght
heart atrium isolated {rom Pro- and NaCl-treated rats was
adjusied 10 0.3 g.  Phe was added in the presence of Pro 1
pmcl* L1 and 5-MU 0.1 pmel-L™!,  The preparation was
washed at least 5 times in 1 b, then carbachol {(Car} was
added to reduce the beat rate by 50 %, Phe was added again
in the presence of - and o 4-blockers'S).

Drug wsed  o7-Propranclol, phenylephrine, and carba-
chol ( Sigma ). Chloroethylclonidine  dihydrechloride
{Research Biochemical Inc}.  5-Methylurapidil was made by
Byk Gulden {Konstanz, FR Germany}.

Statistical analysis
compared by paired ¢-test.

Data were given a3 T * s and

RESULTS

ty-Adrenoceptor-mediated positive  inotropic
effect The basal contractility in Pro-treated rats
{90 = 18 mg) was higher than that in control group
{53+ 17 mg), P<0.05. In the presence of Pro,
Phe produced a positive inctropic effect by
stimulating o;-aderenoceptors on papillary muscles
The etfects of Phe
were concentration-dependent in the range of 1 —
100 umol - L™!,  Phe induced maximal increment
on foree of contraction was 20 £ 12 mg (# =8} in
Pro-treated rats and 5+ 5 mg (# = 11) in NaCl-
treated rats.  After incubation with CEC 30
gmol-L~! for 30 min, Phe produced a maximal
increment on force of contraction mediated by ¢a-
subtypes was 4 =4 mg ( n = 5) in Pro group, which
was almost the same in the control group (4 + 5 mg,

isclated from Pro-treated rats.

rn=7). In the presence of Pro and 5— MU 0.1
gmol * L%, Phe induced a maximal increment on
force of contraction was 13+ 5 mg (# =3} in Pro-
treated rats. However, Phe did not induce the
positive inotropic effect in NaCl-treated rats (7 =35)
(Fig 1).

Spontaneous beat rate  The positive chrono-
tropic effect mediated by a5 subtypes was examined
on right atrfum in the presence of Pro and 5-MU
0.1 pmol * L. Phe 100 pmol * L™ ! caused a
maximal increases of 56 * 16 beats*min "{»=7) in
Pro-treated rats and 41 + 7 beats*min~ ' {2 =6} in
the control group.

After addition of Car for approximately 10
min, when spontaneous beating rate was reduced
about 50 % and stable, the maximal increase in
beat rate induced by Phe was 112 + 18 beats-min ™"
{rn =6) in the Pro-treated group. Similar results
were found in NaCl-treated rats {107 £ 20 beats
‘min~, n=6) (Fig 2).

DISCUSSION

This study indicated that the positive inctropic
effect mediated by myocardial &;-adrenoceptors was
enhanced after pretreated with Pro. While the
have demonstrated that after
chronie B-adrencceptors blockade, o, -adrencceptor

previous studies

density increases in rat heart**?), which would be
responsible for our result.

It has been known that e;-adrenoceptor can be
divided intc three subtypes, ota. awg. and o by
receptor binding studies and/cr molecular biclogical
studies. However, according to their pharmacolegy
properties, they can be mainly divided into agy and
5-MU and
CEC are relatively selective antagonist for e;4 and
L6—8)

oyp two groups in functional study.

oyp. respectively In this study, we inves-
tigated oys and oy mediated changes in cardiac
function by using 5-MU and CEC.

After preincubated with CEC, Phe induced
increment on force of contraction was no significant
difference between Pro- and NaCl-treated rats.  As
CEC was an frreversible o5 antagonist, the results
suggested that the positive inotropic effect mediated
by ;s did not change after chronic treatment with
Pro. On the other hand, when in presence of 5-
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Fig 1. Effects of Phe on contractivn foree of left ventricular
papillary muscles isolated from NaCl-( ) and Pro-( @)
treated rats (a) ; after prelncnbation with CEC 30 pmol-L ™!
{b); in the presence uf 5-MU 0.1 pmol ‘L™ *{c). n=3-
Il rats. £ %5, "P>0.05, "P<0.05, P<0.01 ws
predrug ( before Phe added) valpe.

MU, Phe enhanced the force of contraction
significantly in Pro-treated rats, whereas, in control
rats, the foree of contraction were slightly decrease.
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Fig 2. Effects of Phe on spontaneous beat rate in the
presence of 5-MU in right beart atrimm isolated from NaCl-
() . Pro-( @ treated rats without ot with Car ( X Pro-
treated rats and __ control group). 2 =6-7rats, Xty

It may be considered that under normal condition
the density of ag-subtype in the heart was more
higher than that of oya-subtype. Previous study in
our group showed that the density of o a-subtype
increased from 19 % *6 % to 31 % £ 8 %, but
absolutely praportion of opa-subtype was still lower
than g after f-adrenoceptors blockade!*’.  The
study demonstrated that ey subtype had a more
important role in mediating positive inotropic effect
after chronic 38-adrenoceptor blockade.

The present study also showed that amp
mediated positive chronotropic responses was not
changed in normal physiclogical condition and in
depressed cardiac condition after chronic B-
adrenoceptor blockade.
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BE: HREEH R (Pro)fEBE, KBLOMN oy
MopZhTRNASEEN I MIEHEMEEL,
Frk: BE Pro KEMIER RAZLZEIH LRI
hUCHFERELHALE BER. BT Pk, *¥F
R (Phe) R LR MBS b 53117 mg 3#
imE] 90118 mg (P<0.05). Pro Fx} R A M S
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PR A FE R Phe # Pro AdKH /MM 13 £ 5
mg, MEAXEL. EEMLENTR, Phe £/
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Inhibition of 11p-hydroxysteroid dehydrogenase obtained from guinea pig
kidney by some bioflavonoids and triterpenoids’
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AIM: To study the inhibitory effect of some
bicflavonoids and triterpenoids on 118-hydroxy-
steroid dehydrogenase (118-OHSD) from guinea pig
kidney. METHOD: The 118-OHSD of kidney
cortex microsomes in addition of cortisol was
incubated in the presence of NADP, Triton DF-18,
and the test compounds at 37 C for 1 h. The
enzyme activity was assayed by measuring the rate
of conversicn of cortisol to cortisone eluted with
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HPLC gradient analysis. RESULTS: The ICs
(95 % confidence limits)values of glycyrrhizic acid,
naringenin, fisetin, emodin were 254 (202 —320),
336 (270 - 418), 470 (392 — 564), and 527 (425
—653) panol - L1, respectively. The inhibitory
effect of oleanolic acid was 2-fold stronger than that
of asttamembranin I. The mode of action of
natingenin was competitive inhibition.
CONCLUSION: The test compounds inhibited the
11p-OHSD in kidney cortex with different potencies
as glycyrrhizic acid did.

The syndrome of apparent mineralocorticoid
excess, first described by Ulick ez «f in 1977, has
enzyme 113
hydroxysteroid ~ dehydrogenase { 113-OHSD ).
Deficiency of 113-OHSD in children leading to their

led to much research on the
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