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Previously one of us [Chou, 1935] succeeded in isolating menisine,
¢, H,,O,N, and menisidine, C, H O _N,, from Mu-fang-chi. The for-
mer melts at 127°C and has a specific rotation [ (] ) +290°, while
the latter melts at 176°C and possesses a specific rotation [ K] I, +260".
T'hey do not appear to be related to thunbergin, C, H, O,, and mufang-
chine, C, H, O N = [Chen and Chen, 1936]. Although their com-
position has some resemblance to tetrandrine [Chen ard Chen, 19357,
their low melting points seem to make them definitely different. The
present investigation deals with the pharmacological and toxicological
action of menisine and menisidine. For our experiments both crystalline

bases were dissolved in theoretical amounts of hydrechloric acid, meni-
sine being monobasic and menisidine dibasic.

EXPERIMENTAL,

Emesis. Like tetrandrine [Chen and Chen, 1936] both menisine
and menisidine induce vomiting in pigeons. As shown in table 1, the

minimal emetic dose of menisime 1s approximately 40 mg per kg and
that ot menisidine go mg per kg.

Curculation and respiration.  Ten frogs were perfused into the
Inferior vena cava with menisine and menisidine. A concentration
of I.20,000 of menisine produced a gradual decrease of heart rate and

its amplitude; one of 1.710,000, periods of bradycardia and stoppage
fig. 1A); and one ot 1:5,000, rapid standstill at diastole. With men-
isidine, similar effects were observed, only stronger concentrations were
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required. Thus, a 1:10,000 solution caused reduction of cardiac rate
and contraction; and frequently, a 1:5,000, periods of slow beating

followed by arrest (fig. 1B)

TABLE 1

Emetic action of menisine and menisidine in prgeons

l . : . ' Vomitin
Drug Pigeon number | Body weight | Dose N g
i | \ occurre
( o - o o * o
| g - mg[kg
I 400 ? 30 ; O
Menisine f 2 ' 263 ? 40 4
L f
f 3 l 233 - 50 +
| | ;’
4 325 1 50 O
i 5 300 * 60 I O
Menssidine | O 230 . 80 O
' 7 320 QO +
3 L 304 100 -

In two etherized cats, intravenous injections of menisine in doses
of 5 to 10 mg (total), or menisidine in doses of 10 to 20 mg, resulted
in a fall ot blood pressure with gradual recovery. During the fall the
heart rate was slowed and the respiratory rate more often diminished
than accelerated. Menisidine was about one-half as effective as men-

1sine, gram for gram.

[solated intestines and uteri. Four strips of isolated rabbits’ small
intestines were treated with menisine. A concentration of 1:250,000
caused a primary stimulation followed by depression, and one of
I:25,000, pure paralysis. The paralytic action persisted after repeated
washings. Upon three other strips of intestines, menisidine - showed

practically the same cffect but with twice the quantity.

Two strips of 1solated guinea pig’s uterus were studied with menisine.
A 1:25,000 solution raused prompt contractions and increase in tone.

Upon repeated applicitions, the stimulation completely disappeared,



MENISINE AND MENISIDINI i3

similar results were obtained with menisidine.  The response of the
uterus to pituitary extract was inhibited by both menisine and menisidine.
It 1s apparent that the two alkaloids have an initial, and later, a paralyz-
g action on the smooth muscles.

TABLE 2.

[oxicity of menisine and menisidine

. ‘;

Species No. of animals Mol
o - |~ . | . - ‘
of - Drug Solution 0se died/No. ot | B ]”;“;m _

antmal 3 | - anmmals used cthal dose

: + !
pev cent | mg/ke 1m0/l o
25 0/ 3
.. 10 2/ 3
Menisine ' I f ) 4 ) 35
| 35 3/5
hIl('C | I R . e -
)0 1/5
- Menmsidine I 5 ' ’2/5 , TOO
' ' - T00 115
10 O/ 1
- 15 1/4
Menisine 1 L | 20
20 ; ..:;/I 1
' |
_i 30 1/ 1
R;lt.; - | L ] e |
=) 1/4 .
NMensidine T 75 3/3 75
S0 3/3
e f
40 (/3
Mentsine 2 45 3/ 1 15
o 50 1/1
Guine:n o _
OS
P& £ () C/1
. 55 1/ ﬂ-
MNMenisidime h ()0)
: (O | 3/5
05 1/1
[oxicity.  Menisine o doses of 0.2 to 0.5 mg per g injected into

the lymph sac, paralyzed and killed frogs in less than 40 minutes.  The
heart stopped at diastole.  Depression was noted with sublethal doses.
For mentsidine. 1t required an average dose of 0.75 me per ¢ to causc

paralvsis and death.
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In higher mammals, the minimal lethal doses of menisine and
menisidine by intravenous injection in mice, rats, and guinea pigs were
found to be 35 and 100, 20-and %5, and ' 45 and 60 mg per kg,
respectively. Deaths were preceded by clonic convulsions. In each
instance, menisidine proved to be less toxic than menisine, gram for
gram. It may be interesting to point out that the fatal dose of many
other substances is usually smaller in guinea pigs than in mice or rats,

but with menisine the reverse is true.

All the above results, including those on emesis, circulation and
respiration, and smooth muscle organs, indicate that qualitatively men-
1isine and menisidine have effects similar to those of tetrandrine [Chen
and Chen, 1937]. It is not impossible, therefore, that further chemical

studies of these substances may similarly reveal close relationship among
them. '

SUMMARY
1. Menmsine and menisidine cause vomiting in pigeons.

2. Menisine and menisidine depress cardiac .activity in frogs and

cats, and lower arterial blood pressure.

3. Menisine and menisidine produce primary stimulation followed
by depression and paralysis of the smooth muscles of isolated rabbits’

intestines and guinea pigs’ uteri.

4. Fatal doses of menisine and menisidine induce paralysis of
limbs 1n frogs betore cardiac arrest. By intravenous injection in mice,

rats, and guinea pigs, the minimal lethal doses of menisine and men-

1sidine have been found to be 35 and 100, 20 and 75, 45 and 60 mg
per kg, respectively. Clonic convulsions occur before death,

5. The action of menisine and menisidine is qualitatively similar
to that ot tetrandrine.
The authors wish to acknowledge their indebtedness to Messrs. Charles L.

Rose, Robert C. Anderson, Brown Robbins, and Edward E. Swanson for their

valuable assistance in this worls.
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