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Contribution of adrenaline in Bufonis to blood pressure response after intravenous
administration of Rokushingan in anesthetized rats
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Toyama Prefectural Institute for Pharmaceutical Research
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Abstract

We studied the effects of Rokushingan and the six constituent crude drugs on blood
pressure and heart rate in anesthetized rats, as a series of studies of Rokushingan on a
cardiovascular system. The drugs were suspended in 0.1% CMC or dissolved in saline, and
intravenously administered. Rokushingan induced a hypotension at the low dosages (0.003,
0.01 and 0.03 grains/kg). A temporary hypertension, which was followed by the hypotension,
was induced at the high dosages of Rokushingan (0.1 and 0.3 grains/kg). Bufonis showed the
same blood pressure response as Rokushingan, although the other five constituent crude
drugs, i.e., Fel Ursi, Aquilariae, Ginseng, Bezoar and sheep testis extract, did not affect blood
pressure and heart rate. Three bufosteroids (bufalin, cinobufagin and resibufogenin) induced
a continuous rise of blood pressure, which was very different to the response of Rokushingan.
The hypotension induced by Rokushingan was blocked by propranolol. The hypertension
induced by Rokushingan was depressed by phentolamine. These results suggest a contribu-
tion of a- and g-sympathomimetic actions to the blood pressure response of Rokushingan.
Therefore, we determined adrenaline content in Bufonis by a HPLC method. Adrenaline
was included in Bufonis as much as showing the blood pressure response (1.52%). These
results reveal that blood pressure response of Rokushingan is due to adrenaline in Bufonis.

Key words Rokushingan, Bufonis Venenum (toad-cake), blood pressure, anesthetized
rat, sympathomimetic action, adrenaline content, HPLC.

Abbreviations Bufonis Venenum (Ch’an Su), > | CMC, carboxymethyl cellulose
sodium ; HPLC, high performance liquid chromatography ; Rokushingan (Lu-Shen-Wan), 75
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Table I Crude drug composition of
Rokushingan preparation.

Contents in 4 grains

Crude drug (daily dose)

of Rokushingan
Bufonis Venenum (&> /) 5.0 mg
Fel Ursi (=75 >) 3.0 mg
Bezoar Bovis (74 7) 2.0 mg
Ginseng Radix (=> ) 3.0 mg
Aquilariae Lignum (2> 2) 2.0 mg
Sheep testis extract (FFHE#H T * ) 2.5 mg
Vehicle (BtHZA0) 8.1 mg

The weight of one grain of Rokushingan is 6.4 mg.
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Table II HPLC condition for determination of adrenaline.
Column AQ-312, ¢6X150mm (Yamamura Chemical Laboratories
Co., Ltd.)
Eluent Phosphate buffer, pH 3.0
0.1 M sodium dihydrogenphosphate
0.1 mM EDTA-2Na
phosphoric acid (used for adjusting pH)
Flow rate 1 ml/min
Column temperature  40C
Detection FL (Ex 285 nm, Em 305 nm)

Sample volume 20 pl
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Vagotomy

Saline 0.1% Rok Rok Rok
CMC  0.003 0.01 0.03

Fig.1 Effects of Rokushingan (Rok) on blood pressure (BP) and heart rate (HR) in anesthet-

ized rats.

CMC, carboxymethyl cellulose sodium (vehicle) : MBP, mean blood pressure. Dosage of

Rokushingan is expressed as grains/kg.

Table 11l

Effects of Rokushingan on blood pressure

and heart rate in anesthetized rats.

Dose No. of Change of blood pressure (mmHg)* Change of heart rate (beats/min)®
(grains/kg, i.v.) rats Hypotension Hypertension® Increase Transient fall®
0.003 6 - 7.3£1.9 — + 9.2+3.0 -

0.01 6 —11.5%1.6 - +19.8+5.0 -

0.03 6 —16.8+0.7 + 1.8+1.3 +36.3+9.8 — 13.5%8.0
0.1 6 —21.0%£2.9 +18.3+£3.6 +52.0%£10.0 - 23.0x7.7
0.3 6 —27.5+2.1 +41.2+8.8 +54.8+15.1 —154.5%30.3

a) Each value is expressed as mean+S.E.
Blood pressure and heart rate obtained before administration of Rokushingan were
77.2+1.9 mmHg and 280+7 beats/min, respectively. (n=6, mean+S.E))

b) Hypertension developed immediately after administration. This response was followed
by hypotension.

¢) Transient fall of heart rate developed immediately after administration. This response
was followed by the increase of heart rate.
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C.1% F.Ursi Agui. Ginseng Benzoar STEx
CMC 0.1 0.1 0.1 0.1 Q.1

0.5%  F.Ursi Aqui. Ginseng Benzoar STEx
cMC 0.3 0.3 0.3 0.3 0.3

Fig. 2 Effects of individual crude drugs con-
tained in Rokushingan on blood pressure (BP)
and heart rate (HR) in anesthetized rats.

CMC, carboxymethyl cellulose sodium (vehi-
cle) . F. Ursi, Fel Ursi. Aqui., Aquilariae .
STEx, sheep testis extract. Dosages of crude
drugs are expressed by the corresponding dos-
ages of Rokushingan (grains/kg).
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Fig. 3 Effects of Bufonis Venenum (Bufonis) and Rokushingan (Rok) on blood pressure (BP)

and heart rate (HR) in anesthetized rats.

CMC, carboxymethyl cellulose sodium (vehicle). Dosages of Bufonis are expressed by the
corresponding dosages of Rokushingan (grains/kg). Dosage of Rokushingan is expressed by

grains/kg.
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Fig. 4 Effects of bufalin (BF) on blood pressure (BP) and heart rate (HR) in anesthetized rats.
DMSO, dimethy! sulfoxide ;. MBP, mean blood pressure.
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Fig. 5 Effects of cinobufagin (CBG) on blood pressure (BP) and heart rate (HR) in

anesthetized rats.
DMSO. dimethyl sulfoxide . MBP, mean blood pressure.
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Fig. 6 Effects of resibufogenin (RBG) on blood pressure (BP) and heart rate (HR) in
anesthetized rats.
DMSO, dimethyl sulfoxide ; MBP, mean blood pressure.
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Fig. 7 Effects of propranolol on hypotension induced by Rokushingan (Rok) in

anesthetized rats.
Iso, I-isoproterenol ; BP, blood pressure ; HR, heart rate. Dosage of Roku-
shingan is expressed as grains/kg. Rokushingan was suspended in saline.

£ 400
3 300
IE 200
150
es
T 100
£
Saline 0.1% NA NA Rok Rok 0.7%  Rok
tme T.5 480k 545k 0.03  0.03 e 0.1

Phento. NA NA 0.1% Rok Rok
500 uzrkg 1.5 S ussxe CMC  0.03 0. 5 ug/kg 0.1

Fig. 8 Effects of phentolamine (Phento.) on hypertension induced by Rokushingan (Rok) in

anesthetized rats.
CMC, carboxymethyl cellulose sodium (vehicle) ; NA, /-noradrenaline ; BP, blood pres-

sure ; HR, heart rate. Dosage of Rokushingan is expressed as grains/kg.

Saline Adr Adr Adr Adr Adr Adr
0.03 0.1 0.3 us/ks 1 pgrkg 2 ng/ke 3 ug/kg
u4g/kg ug/kg

Fig. 9 Typical responses of blood pressure (BP) and heart rate (HR) after intravenous
administration of adrenaline (Adr) in anesthetized rats.
MBP, mean blood pressure.
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Table IV Effect of membrane filtration of Bufonis suspension
on blood pressure and heart rate in anesthetized rats.

Heart rate (beats/min)

Treatment of No. of Blood pressure (mmHg)”

Bufonis suspension® animals  before® after® before® after®
No filtration 3 869 12011 33722 409+ 32
Filtration treatment 3 89+5 119+ 14 332+15 415+22

a) Bufonis was suspended in 0.1% CMC and administered at 0.125 mg/0.5 ml/kg.
b) Mean blood pressure.

¢) Mean value+S.D. before intravenous administration of Bufcnis.

d) Mean value*S.D. after intravenous administration of Bufonis.

Table V Contents of adrenaline and noradrenaline in Bufonis.

Crude drug Catecholamine Content® %
Bufonis Adrenaline 15.2 pug/mg 1.52
Noradrenaline 1.7 ug/mg 0.17

a) Contents of catecholamines were determined by HPLC method.

Adrenaline Adrenaline

Adrenaline Bufonis 125 xs/ke  Adrenaline
1 urkg V.5 uxtke 2 ugshg ¢

(=Rdrenaline *.Sarns) 2 ug/wg

saline 0.1%
cMC

Fig. 10 Determination of adrenaline content in Bufonis by bioassay of blood pressure in
anesthetized rats.
CMC, carboxymethyl cellulose sodium (vehicle) . Adr, adrenaline ; BP, blood pressure .
MBP, mean blood pressure . HR, heart rate. The calculated content of adrenaline in 125
ug of Bufonis is 1.9 ug.
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Table VI Determination of adrenaline content in Bufonis by using blood
pressure response in anesthetized rats.

Item Value
Composition of Bufonis in 0.1 grain of Rokushingan preparation 125 ug
Percent of adrenaline content in Bufonis from determination by HPLC 1.52%
Calculated content of adrenaline in 125 ug of Bufonis 1.90 ug

Content of adrenaline in 125 yg of Bufonis obtained from determination by

blood pressure response

1.8740.20 ug®

a) Mean value+S.E. (n=3).
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