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Effect of sodium glycyrrhetinate on neonatal rat myocardial cells
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AIM: To investigate the efiect of sodium
glycyrrhetinate (SG) on neonatal rat myocardial
cells. METHODS: -The neonatal rat myocardial
colls were cultured in vitro. Radioimmunoassay
and flucrimetry were used to determineg cAMP and
[Cca?t ], respectively. RESULTS: The beating
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rate of myoccardial celis was depr'essed by SG 0.4
mmoel-L~" at 5, 10, and 15 min, from 73+ 9 min~’
to 62+5, 5917, and 56+ 6 min~ ', respectively.
SG 0.1 and 0.2 mmol: L~ showed above similar
resulis at 15 min and 10, 15 min, respectively.
When the myocardial cells were incubated with SG
0.2 and 0.4 mmol-L™"at 37 T for 10 and 15 min,
the concentration of cAMP and [ Ca’* ] were
reduced. cAMP contents in SG 0. 2 mmol- L™’
treated group at 10 and 15 min were lower than
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control group (1. 09+ 0. 18 vs 1.6510.48 pmol
pervial, P<0.05; 1.12Xx0.35 vs 1.72£0. 49
pmol per vial, P<0.01), and so was [Ca?™ ] (30
+4 mol-L™" vs 4126 nmol-L™", P<0.05 and
2826 nmol*L™" vs 3827 nmol' L™, P<D.01).
SG 0.1 and 0.2 nmol - L™ increased the pQO;
change rate (87 % *5 %, 75 % *+4 % vs 54 %
*+3 %, P<C.01) in suspension fluid of myo-
cardial cells, but SG 0.4 mmo! L™ decroased it
(31% 2 % vs 54 % *3 %, P <0.01).
CONCLUSION: SG protects myocardium or treats
ischemic cardiac diseass.

Glycyrrhetinate, the hydrolysate of glyeyr-
rhezine, had pharmacological actions of anti-
inflammation, scavenging oxygen free radicals, and
L2 godium glycyr-
heart

immunomodulating function

rhetinate ( SG ) decreased the
(3

rate of
anesthetized rat In this experiment, its effects

on myocardial cells were chserved.
MATERIALS

SG (colorless powder, purity: 98.5 %), made by Ning-
xia [nstitute of Chemical Industry, was dissolved in 10 %
Me, SO ( Sigma Chemical Co).  Medium DMEM was made
by Gibeo. The cyelic [*H] AMP box was purchased irom
Institute of Basic Medical Sciences, Chinese Academy of
Medical Sciences. Fura 2-AM (light yellow powder, AR
grade), synthesized by Institute of Materia Mediea, Chinese
Academy of Medical Sciences, was dissolved in Me:50.
Wistar rats were inbred n Research Centre of Experimental
Animals, Chinese Academy of Medical Sciences, and were fed
ta bear neonatal rag.

METHODS AND RESULTS

Myocardial cell cultures'? Heart ventricles
from 2 — 5 d old rat were digested with 0. 06 %

trypsine. The suspension of myvocardial cells was
purified'®'.  Myocardial cells were dispersed and
cultured on DMEM containing 15 % fetal bovine
serum at 37 T with 895 % O, +5 % CO,.

Effect of SG om beating rate After
myocardial cells were cultured under standard
cordition for 5 — 10 d, the culture flasks which
contained SG 0.1, 0.2, and 0.4 mmol+ L™ and
10 % Me,SO 2 mL+L™*{all of final concentrations)
were placed under a microscope. At 37.0+0.2 T,
SG 0.4 mmol*L ™! decreased the beating rates at 5,
10, and 15 min. SG 0.1 and 0. 2 mmol+ L
showed similar effects at 15 min and 10, 15 min,
respectively ( Tab 1).

Effect of 3G on ¢cAMP Having been cultured
for 5 — 10 d, myocardial cells were incubated with
5G and 10 % Me, SO at 37 T for 10 and 15 min.
The mediurn was thrown away and cAMP was
with HCIO,® and measured by
SG 0.2 and 0.4 mmol * L7}
decreased the cAMP concentration in myocardial
cells (P<0.05){(Tab 1).

Effect of SG on [Ca’* ], The myoccardial cells
prepared were loaded with Fura 2-AMY | and were
treated with Sz and 10 % Me, SO at 37 CTfor 10 or
The Ca®" concentration was determined
fluorimetrically'® . It was shown that SG 0.2 and
0.4 mmol- L' reduced the ntracellular free Ca®”
concentration { P<0.01 or 0.05). (Tah 1)

Effect of SG on p0," SG 0.1 and 0.2
increased the rate of pQOy changing
{P<0.01), but SG 0.4 mmo! 'L ~?! decreased it
(P<0.01). (Tab 1}

extractred

radioimmunoassay,

15 min.

mmol + L7!

DISCUSSION

SG concentration - dependently decryased the

Tab 1. Effects of sodimm glycyrrhetinate on neonatal rat myocardial cells. '# = numbers of cultore flasks. ¥ % 5.
T>0.05, "P<0.05, “P<q,01 vs control.
SG/ MNumber of cell beats per minute cAMP/ pmol per wial [Ca®” 1/ tmokL7? pLaN
memol-L ! Q 1 3 5 10 15 10 15 10 15 min change/ %
0 T1+7(6) TAe? T 72+7  71+8 74210 1.6510.4806) 1.724£0.49(5) 41:61(5) '38’:?(5] 54:3(5)
0.4 TITG(5) 747" 68+9* B2+5Y 5047 GEc=6° 0.9240.32 (5)b 1.0840.28 (5)% 20+4(5)° 22+6(5) 12 ()
0.2 TA+6(5)° TL+7 T E7EE° A2-1% GUtd® 1L00=0.1R(5)% 1.12:0.35(5)" 10+4(5)° 2B+6(5)® 7544 (5"
0.1 7540 (5)* TI+10° T1+4* 6R+4" 66+7° B1E5h 1.2940.42 (5)* 1.26+0.41 (51F 36+5(5)* 307 (5)° 87=-51(5)°
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beating rate of myocardial cells, which is related to Influences of 34 chmese herbal medicines promoting blood

intracellular cAMP and Ca°*
Influence of 3G in high or low

the decrease of cireulation 1o remove blood stasis on the oxygen consumpuen of

(10) cultured neonatal myocardial cells.

Chin | {nter Trad West Med 1989; 9: 292

OXY¥gen Drummond 51, Severson DL Cyclic nucleotides and cardiac
It suggests that 5G function  Cire Res 19795 44! 145 53.

catabolic 11 White DA, Middleton B, Baxter M. Hormones and metabolic

concentration

concentratoin on  the consumption of 10

myocardial cells was different.

in low concentration improve the
A medical student's gude 1o control of varous aspects
of normal and abnormal metabolism.

. . . London' Edward Arncld, 19840 1- 16
changing in high concentration may be related to the 2, %I -3 %nz’_

Above all, S KB E O I BB
SG may be used

metabolism, like its structural amaglucocortid!™ . concrol.

The effect of SG on decreasing the rate of pO.

it is

R;w?l‘.f‘

UxnT, 1% & 58201

sharp decrease of beating rate.
considered that to protect

myocardium or treat ischemic cardiac disease.
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