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In 1956 Mirsky et al,(® reported that the
subcutaneous injection into normal rats of 4
millimoles of L-tryptophan per kilogram of
body weight produced, 2 hours after adminis-
tration, .a blood sugar level of about 802 of
the initial. It is also known that the adminis-
tration of metabolic derivatives of L-trypto-
phan such as L-kynurenine, anthranilic acid,
nicotinic acid, indole-3-acetic acid, 5-hydroxy-
tryptophan or 5-hydroxytryptamine produces
a significant hypoglycemia in normal rats®,

Precatorine (e-N, N-Dimethyl-L-trypto-
phan) is a new amino acid first isolated in
our laboratory from the seeds of Abrus
precatorious®. It is interesting to know that

the chemical components of indole-containing

aminc acids in the jequirity seed also contain -

L-tryptophan, abrine (@-N-monomethyl-L-
tryptophan)® and hypaphorine (the betaine
of L-tryptophan)®,

In this paper we will report the effect of
three N-methyl derivatives—abrine, pre-
catorine and hypaphorine on the blood sugar
level of normal rats in éomparison with the

effect of L-tryptophpan.

EXPERIMENTAL

Materials:

L-Tryptophan was purchased from Kanto
Chemical Co., Inc., and abrine and precatorine
were obtained from the alcohol extracts of
the seeds of Abrus precatorius®. Abrine
hydrochloride was prepared by adding con-
centrated hydrochloric acid to the alcohol

solution of abrine. Hypaphorine nitrate was

synthesized according to the method of Van
Romburgh and ‘Barger®,
Methods:

The L-Tryptophan and its three’N-inethyl
derivatives were separately dissolved in
normal saline. The concentration of each
solution was 10 mg. per ml.. One ml. of the
solution was injected subcutaneously to male
rats, of Long-Evans strain, each weighing
from 200 to 250 grams approximately. After
an overnight fasting of the latter, blood
samples were taken from the cut tails of the
rats in 0.02ml. Sahli pipette immediately
before the injection and at intervals of 30
minutes for a duration of 4.5 hours thereafter.
The control rats, which received only an
injection of 1 ml. of normal saline, were tested
to estimate blood sugar concentration in the
same manner. Proteins and the bulk of the
saccharoids were removed by precipitation
with 1ml. of 5% zinc sulfate and 1ml. of
0.3N barium hydroxide reagent. After

standing 5 minutes, the blood samples were .

centrifuged at 3000 RPM for 10 minutes.
The blood sugar was determined according
to the modified method of Folin and Wu(®.

RESULTS AND DISCUSSION

The effect of the subcutaneous injection of
10 mg of L-tryptophan, abrine hydrochloride,
precatorine or hypaphorine nitrate on blood
sugar concentration is demonstrated in Tables

1, 2, 3 and 4 respectively. - Table 5 indicates

_the blood sugar concentration of the control

rats. The reduction of blood sugar con-
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Table 1. The effect of the subcutaneous injection of tryptophan on
" blood sugar level of rats after overnight fasting

i Minutes after injection of 10 mg of tript?)pllan
DL, : Blood sugar mg per 100 ml of blood
Exp. No.
: 0 30 60 90 120 1150 180 210 240 270
1 123.6 | 1180 | 124.0 93.0 89.0 98.0 113.0 121.0 | 120.0 | 123.6
2 107.3 1050 | 109.0 s 73.0 73.0 80.0 94.0 98.0 | 101.0
3 1275 | 112.0 | 1350 | 109.0 940 | 85.6 81.6 | 1050 | 1114 | 126.0
4 119.2 | 109.0 98.0 91.7 8.8 | — 103.5 — 1100 | 1156
5 1360 | 1287 | 119.2 | 1028 95.6 92.3 107.0 1140 | 1285 | 136.0
~ -Average 1227 | 1145 | 1166 | 944 | 87.7 | 872 | 970 | 1085 | 1136 | 1204 :
2 of initial | 100 9332 | 95.03| 76.93| 71.48 | 71.03 79.05 | 8843 | 9574 | 98.13

1 Table 2. The effect of the subcutaneous injection of abrine hydrochloride on
| j blood sugar level of rats after overnight fasting

' Minutes after injection of 10 mg of abrine hydrochloride
Blood sugar mg per 100 ml of blood

Exp. No. E

i 0 30° 60 90 5 WA g L 180 210 240 l 270

h i 3 1184 96.0 99.3 85.0 80.3 78.4 75.0 844 97.3 | 110.0
T 2 1200 | 108.0 | 110.4 90.2 84.2 80.1 ox 95.0 | 102.0 | 1145 -

3 135.1 | 101.2 | 105.0 83.2 86.0 79.3 73.0 89.0 | 101.0 | 120.0

4 116.3 | 108.0 | 115.0 84.0 79.2 76.2 711 89.4 96.0 | 116.0

5 106.7 93.0 96.0 84.2 76.0 68.0 723 83.6 94.0 | 107.0

Average 119.3 | 1012 | 105.1 87.3 81.1 76.4 729 88.3 98.1 | 1135

2, of initial | 100 84.82 | 88.09 7318 | 6898 | 64.04 | 6111 | 7402 | 8223 | 9516

Table.3. The effect of the subcutaneous injection of precatorine on
blood sugar level of rats after overnight fasting

Minutes atter injection of 10 mg of precatorine“
‘Blood sugar mg per 100 ml of blood
Exp. No.
0 30 | 6 | %0 | 120 | 150 | 180 | 210 | 20 | 270
1 120.5 | 109.0 | 128.3 98.0 83.5 77.6 74.0 79.2 | 933 | 115.0
2 139.1 | 1250 | 141.2 | 1010 = 80.3 762 | 836 99.0 | 127.1
3 1244 | 1244 | 1270 96.0 85.0 72.0 70.0 82.0 96.0 | 125.0
4 1153 | 102.0 | 120.0 86.0 78.0 70.4 70.0 843 | 1012 | 1142
B+ — 108.4 112.0 87.0 80.2 72.6 68.5 78.0 96.0 120.0
Average 124.8 | 113.8 | 125.7 93.6 81.7 74.6 71.8 814 | 97.1- | 1203

24 of initial | 100 l 91.18 100.72. 75.0 | 6546 | 59.78 | 57.53 | 65.22 | 77.80 | 97.06
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Table 4. The effect of the subcutaneous injection of hypaphorine nitrate on

btood sugar level of rats after overnight fasting

Minutes after injection of 10 mg of hypaphorine nitrate
Blood sugar mg per 100 ml of blood X
Exp. No.
: 0 30 60 90 120 150 180 210 240 | 270
1306 | 1180 | 130.0 — | 934 | 820 | 772 | 850 | 1050 | 1258
112.0 | 1040 | 119.0 83.0 77.2 72.0 68.3 80,0 982 | 1105
124.0 98.0 | 122.8 92.4 81.0 76.0 72.4 84.0 99.0 | 124.0
1344 | 1140 | 1140 | 102.0 92.0 84.1 76.0 89.0 | 1040 | 1344
5 128.0 | 112,00 | 126.0 89.6 844 74.0 70.3 82.0 | 106.0 | 126.0
. Average 1258 | 109.2 | 1224 91.8 85.6 776 72.8 840 | 1024 | 12441
of of initial | 100 | 868 | 973 | 7297| 68.04| 6169 | 5787| 6677 | 8140 9865
Table 5. The effect of the subcutaneous injection of normal saline on
blood sugar level of rats after overnight fasting
§ Minutes after injection of 1ml of normal saline
Blood sugar mg per 100 ml of blood
Exp. No. 7
; 0 30 60 90 120 150 180 210 240 270
1 1236 | 1236 | 1236 | 119.0 | 1187 | 1236 | 1175 | 1113 | 1200 122.0
2 1174 | 1107 | 1342 | 1055 | 116.0 —..| 110.8 | 137.1 — | 125.0
3 1275 | 1270 | 1360 | 1224 | 1208 | 125.0 — | 1248 | 1248 | 1220
4 1391 | 1391 | 1365 | 139.1 | 1275 | 1390 | 1343 | 1359 | 133.9 132.0
5 1429 | 1263 | 1480 | 1335 | 1392 — | 132:0' '} '139.0 - | 136.0 | 138.0
Average 130.1 | 1253 | 135.7 | 1239 | 1244 129.2 | 123.7 1296 | 1287 | 12538

. centration is expressed as a percentage of
' the initial. It is noted that the reduction of

e blood sugar concentration occurs after

he blood sugar concentrations have a little
ation as compared with those of the 30
b_ iﬁutes'period, especially precatorine and
,haphorine nitrate. The reduction of the
I ood sugar cqncentration by L-tryptophan
. ted for 150 minutes and reached a value
f 71.03% of the initial and 180 minutes for
Srine, precatorine and hypaphorine to about
L1122, 57532 and 57.87% of the initial
Spectively. After a 270 minute period, the
sugar level returns to the initial value.
the control group of rats, the blood
level ranges from 95.08% to 104.307% of

the initial during the period of observation.
The results in tables 1, 2, 3, 4 and 5 are
summarized in Fig. 1.

According to the hypothesis of Mirsky("f),
the hypoglycemic action of L-tryptophan and
its metabolic derivatives is due to their in-
hibitory effect on insulinase which destroys
insulin, Mirsky® also pointed out that some
of the metabolic derivatives of L-tryptophan
were effective as hypoglycemic agents
which exert, in common, an effect on the
growth of plants, namely: indole-3-acetic
acid, anthranilic acid, 5-hydroxytfyptar_riine,
whether precatorine can act as plaht
growth regulators is not known. Tung and
Cohen® showed that could be
demethylated to tryptophan and

acid in the rat liver by oxidation in the

abrine

formic
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. Blood sugar precent of the initial

so-

3 6o 90 130 [50 [§0 2I0 240 270
Minutes after subcutaneous injection

Fig. 1. The effect of the'subcutaneous
injection of 10 mg of L-tryptophan and its
N-methyl derivatives on the blood sugar of
 rats after overnight fasting weighing from
200 to 250 grams as compared with normal
rats. r

Each mark: indicated the average blood
~ sugar level of the experiment.

[J—] Rats received the injection of normal

" saline _ ’

O—O Rats received the injection of L-
tryptophan ;

A-—A Rats received the injection of abrine
HC1. ; 1

x——x Rats received the injection of pre-
catorine

@®—@ Rats received the injection of hypa-
phorine-NOg

presence-of demethylase. The metabolism of
precatorine and hypaphorine in the rat is
being studied in our laboratory now.

From Fig. 1. it is known that the hy-
poglycemic effect of L-tryptophan and its
three N-methyl derivatives is in the order of
precatorine and hypaphorine, abrine, and L-
tryptophan being the. least effective. This
may be due to the different metabolic fates

or the difference in the number of N-methyl
groups of these four amino ‘acids. It seems
that the potency of the hypoglycemic action
is directly related to the number of N-methyl
groups present in them. As far as the same
hypoglycemic effect of precatorine and hypa-
phorine is concerned, it may be due to their
similar inhibitory effect on the insulinase.
The studies to determine whether or not
abrine, precatorine, and hypaphorine behave
like L-tryptophan as an inhibitor of the in-
sulinase is also in progress in our laboratory.
It was to be noted that there were no
abnofmél phenomenon such as coma or
convulsion observed in rats after the adminis-
tration of 10mg. of L-tryptophan, abrine
hydrochloride; precatorine or hypaphorine

_nitrate.

SUMMARY

The subcutaneous administration of L-
tryptophan or its three N-methyl derivatives
to normal rats produced a significant re-
The hypo-

glyéemic effect of these four amino acids is

duction of blood sugar level.

in the following order:  precatorine and

hypaphorine, abrine, and L-tryptophan being
the least effective.
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