
TRYPTOPHA -NICOTI IC ACID METABOLISM IN
ALLOXAN-DIABETIC RABBITS

By

DHURJATI PROSAD CHATTOPADHYAY AND SACHCHrDANANDA BANERJEE

From the Department of Physiology, Presidency College, Calcatta.
(Received September 21, 1957)

The principal metabolic end products of nicotinic acid metabolism in
human beings is NI-methyl nicotinamide ( 1M ) and l-methyl-3 carboxyla
mide-6-pyridone. A diminished urinary excretion of NIMN in diabetic subj
ects has been reported (Lossy et ai,1951). Tryptophan is converted into
nicotinic acid in the body of many species of animals including man and incr
eased urinary excretions of N'MN and 6-pyridone take place after the admi
nistration of both tryptophan and nicotinic acid. McDaniel et ai., (1956)
observed a diminished conversion of tryptophan to NIM by alloxan diabetic
rats. Kotake and Tani (1953) observed the presence of xanthurenic acid and
3 hydroxy-kyneurenine in the urine of diabetic patients. These compounds
which are formed from tryptophan are not ordinarily present in the urine of
normal subjects. Rosen et ai., (1955) observed urinary excretions of xanthur
enic acid in increased amount in diabetics following oral administration of
tryptophan. These findings indicated a disturbance in tryptophan metabolism.

Since tryptophan metabolism is greatly influenced by different dietary
carbohydrates (Krehl et ai, 1945; Schweigertet ai., 1945 Henderson et ai, 1948)
and is disturbed in diabetic conditions, it was of interest to study the tryptophan
nicotinic acid metabolism in diabetic rabbits.

The principal metabolic end product of nicotinic acid in rabbits is 6-pyri
done (Chattopadhyay et ai, 1953). The excretion of quinolinic acid is incr
eased after the administration of tryptophan. In the present investigation
the urinary excretions of nicotinic acid, quinolinic acid and 6-pyridone have
been determined in normal alloxan-diabetic rabbits both before and after the
administration of tryptophan. The effect of injections of insulin on such
excretion~has also been studied.

MATERIALS AND METHODS

Male rabbits weighing between 1200 and 1800 gm. were housed in indi-
. vidual metabolism cages. They were fed soaked Bengal gram. The amount

of food consumed daily was noted. Urine was collected in flasks containing
2 ml. concentrated hydrochloric acid and 2 ml. toluene for 24 hours and
.the bottom of the cages and funnels were washed with water. The urine
samples with washings were neutralised to pH 7 using bromothymol blue a,
external indicator, made up to a definite volume and filtered. Aliquots of
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the filtered urine were taken for the estimation of nicotinic acid, quinolinic
acid and 6-pyridone.

The normal urin<lry excretions of different metabolites of tryptophan
were estimated in 24 hour urine samples for 2 days. The animals were then
fed I gm. DL-tryptophan for one day only by means of a stomach tube and
the abO\"e mentioned metabolites were estimated in the urine for 2 days.
After a few days when the urinary excretions of the metabolites became
normal, the rabbits were given subcutaneous injections of 4 units 01 insulin
for two consecutive days and the urinary excretions of the above metabolites
were estimated. On the last day of insulin injection the rabbits were fed
1 gm. DL-tryptophan and the above metabolites were estimated. Diabetes
was produced in the rabbits by the intravenous injection or a 10 per cent
solution of alloxan (200 mg. I Kilo) after an overnight fast (Banerjee, 1945).
Permanent hyperglycaemia developed 24 hours after injection, and the
animals excreted sugar in urine. The same series of experiments were per
formed on the diabetic animals. During insulin injections the blood sugar
values were between 64 mg. and SO mg. per ICO m!. hlood and before the ins
ulin injection the blood sugar values were 334 mg-530 mg. The results are
given in Table 1.

icotinic acid was estimated by the method of Banerjee et at ( 1948 ).
Quinolinic acid was estimated by the method of Sarett (195)). 6-pyridone was
estimated according to the method of Rosen et at (1949). Blood sugar was
estimated by the method of Hagedorn and Jensen (1923) and urine sugar was
estimated by the method of Benedict (1911).

DISCUSSION

In normal rabbits injections of insulin did not effect the urinary excretion
of nicotinic acid, quinolinic acid and 6-pyridone, both before and after the
administration of tryptophan which indicated that metabolism of trypto
phan and nicotinic acid proceeded in the normal way even when the blood
sugar was lowered by the injection of insulin. When alloxan-diabetes was

. produced in the rabbits the excretions of niootinic acid and quinolinicacid
and 6-pyridone did not change but when tryptophan was administered to
the diabetic rabbits the e metabolites were excreted in the urine in diminished
amounts than normal rabbits fed tryptophan. The results suggested thatin allox
an diabetes the conversion oftryptophan to nicotinic acid was lowered. Although
injection of insulin in diabetic animals did not alter the urinary excretions
of these metabolites, when these diabetic rabbits were fed tryptophan along
with the injections of insulin, the urinary excretions of the metabolites were
greater. Insulin thus restored the reduced conversion of tryptophan to nicot

inic acid in diabetic rabbits fed tryptophan.
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SUMMARY

rinary excretions of nicotinic acid, and l-methyl-3-carboxylamide-6
pyridone were estimated in the urine of normally fed, normal and alloxan dia
betic rabbits both before and after their feeding of 1 gm. DL-tryptophan.
-The effect of injection of insulin in normal and diabetic rabbits on the excre
tions of the above substances were also determined.

On normal rabbits the injection of insulin had no effect on the urinary
excretions of nicotinic acid, q uinolinic acid and 6-pyridone. when alloxan
diabetes was produced in these animals the urinary excretions of these metab
olites after the administration of insulin brought these excretions to normal
levels.

TABLE I

Twenty-four hour urinary excretion of metabolites of nicotlnlC acid in
rabbits fed I gm. DL.tryptophan per animal with or without any other supple
ment.

(Average excretion of six rabbits)

Rabbits Supplement Nicotinic acid Quinolinic 6-pyridone
(mg.) acid (mg.) (mg.)

Normal nil 0411 ±* 1.285 ± 2.56 ± 0.17
0.023 0.066

"
4 units insulin 0.434 ± 1.362 ± 2.59 ± 0.06

0.031 0.431

"
tryptophan 1.307 ± 3.122 ± 4.65 ± 0'31

0.046 0.199

"
tryptophan 1.258 ± 3.442 ± 4.67 ± 0.31
+ insulin

Diabetic nil 0.392 ± 1.235 ± 2.49 ± 0.09
0.017 0.056

"
insulin 0.412 ± 1.250 ± 2.69 ± 0.09

0.007 0.115

"
tryptophan 1.024 ± 1.887 ± 3.34 ± 0.47

0.072 0.079

"
tryptophan 1.236 ± 2.308 ± 5.05 ± 0.34
+ insulin 0.084 0.118

* Mean ± Standard Error
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