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Aneurinase, which decmposes aneurin, has
been found in shell-fishes by Fujita® and in
fishes by Sealock.®> The mode of the enzy-
matic decomposition has been studied by Fu-
fita, 3™ Yamasaki‘®> and also by Woolley.”
According to their results aneurin is splitted
into pyrimidine and thiazole as follows;
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To study the more precise mechanism of the
action of aneurinase against aneurin, it is de-
girable to have some knowledge on the speci-
ficity of the enzyme in relation to the chemical

N‘=(.|] —NH, é +H,0 constitution of the substrate. The author has,
CH~C C—C Hs-N/ ?.  therefore, studied on the action of aneurinase on
I NOH- & various aneurin analogues as described below,
N—CH ) and the results are summarised in Table 1.
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Expt. -~ . Demmml'
No. Name Structure tion by Enz.
OH
4-methyl-5- B - hydroxyethyl - N- (gH’
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Q-Ac
4-methyl -5 -8 - hydroxyethy! - N- (‘}H’
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methyl-4'-amino-pyrimidyl-5’) - | —

10 methyl] - thiazolium - chloride - CH;—C C—-CH,—-I:T< +

hydrochloride -—JJJH A CH-8
(V1) -HOI
(|3]
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From Table 1 it is clear that the side chain
of the thiazole nucleus and some substitution
at position 2 on the pyrimidine nucleus have
no effect but the amino group at position 4 of
the latter is absolutely necessary* for the hy-
drolytic decomposition of ancurin by aneurin-
ase.

It may be presumed that aneurin splits into
the pyrimidine and thiazole residues after the
protein part of aneurinase has been joined to
the amino group on the pyrimidine nucleus in
the aneurin molecule. According to Woolley,™
in the isolation of the thiazole and pyrimidine
residues from the decomposition products by
the action of aneurinase, the separation of the
thiazole residue is followed by the detachment
of the pyrimidine residue and the velocity of
the detachment of the latter depends upon what
species of shell-fish was used in the preparation
of the enzyme. Reasons for this are, however,
to be left in the future study; there may be
some relation between the amino group in the
pyrimidine nucleus and the enzyme action.

Experimental

Preparation of the Crude Extract of the Enzy-
me,—The meat and juice removed from shells were
weighed together and triturated with addition of
the sand. An equal quanity of N/10 sodium
bisphosphate was added to it and the mixture was
kept on standing over-night and centrifuged for
10 minutes. The clear supernatant liquid thus
obtained was used as the crude enzyme extract.

Tast for Enzymatie Activily.—The enzyme ex-
tract was mixed with an equal volume or a
slightly excess of buffer solution of sodium
acetate (pH 6.1) and a unit quantity of aneurin
was added as shown in Table 2. After ome hour
at 60°, the reaction mixture was filtered and the

* Those compounds which do not possess the
free amino group and undergo splitting with dif-
ficulty can be made to decompse with addition
of an equal amount of V. B,.

contént of aneurin remained in the filtrate was
determined by the method of diazo or thiochrome.
It was then’ possible to calculate the amount of
aneurin decomposed by the ferment by subtract-
ing the amount of aneurin remaining in the fil-
trate from what has been added originally.

Table 2
Volume of Substrate Volume Volume of

Reac-

: (V.B,an- ot 2N hydro-
Eﬁ:ﬁli- gﬁ:??cf alogues  buffer chloric
tion * added), solution, acid,

- rfee. cc. ce.,
1 6 200 7/2ce. - 11.5 0.5
2 3 100 7/1 ce. 6.0 —_
3 10 150 /1.6 ce. 18.0 0.6
4 2 10 y/1ce. 2.0 —_
5 24 120y/1.2cc. 22.8 S
6 22 110 p/1.1ce. 20.9 —
7 20 300 y/3 cc. 36.5 0.5
8 2 107/lce, 17.0 _—

The Main anl Blank Tesis.—Equal volumes or
the enzyme extract were put in two round bottom
flasks of about 100ce. in volume, which are at-
tached to reflux condensers through a ground
glass joint. The one, to be used as a blank test,
was boiled gently over the asbestos pad for three
minrutes to inactivate the enzyme. The rest of the
operations was the same for the both tests. A unit
quantity of the buifer and a substrate under con-
sideration were added to each and warmed to
60° for one hour. At the end of the reaction,
water droplets condensed at the neck of the flasks
and the lower part of the condensers were mixed
well with the reaction mixtures in order to keep
the concentration constant. They were then filter-
ed and the filirates were subjected separately for
the aneurin determination.

The determination of aneurin was made by the
usual methods, the diazo and thiochrome, except
in the cases of substrate (VI) and (VII), where the
determinations were done in the alkaline solution
because the thiochrome of these compounds were
difficult to dissolve in isobutanol.

Since the value obtained by the main test in-
dicates percentage of aneurin recovered, it is then
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Table 3
Diazo method Thiochrome method
P 2 — - ot ~
[e] (=]
S w @ pe D 3 @ p e @
Expt 53 £  Aneurin {’:‘;Egg% 8-3']“\’.300- Decom- g;‘;’ EE"%%?R&O- Decom-
XPt. =S Test & content, 84 S Eq 32 very, position, B8 § 55 3& very, position,
No 23 8 pec.’ SE 558 35 % % FEES% 38 % %
=R 3 y ) a8 an o0 2] =
8 = 4 8 7 3
= =
Enz. act. — 10 5 B0 149 — 0.4 — — — — —
1 ¢ Main 7 v 7 415 — 3.1
1 Blank r 7 42.8 5.6 — .
o (Main (1) # s s 332 — .3 T. R. negative
{B]ank ’ 14 r 33.3 66.6 ——
Enz. act. — 5 10 50 13.3 —  70.3 0.4 2-0 0.04 — 98.0
2 3 !Main ? r 7 41.6 — 4.2
{Blnnk} (1) p  » 7 43.4 86.8 —} T. R. negatiue
Enz. act. — 5 10 f0 6.8 — 864 — o — — —
3 3 {Main 4 4 v 2.7 — 0 .
{B]ank} (w5 s 7 327 65.4 — T. R. negative
Enz, act, — b — — e — _ 0.4 2.0 0 — 100.0
4 3 {Main W 7 10 50 28 — 952 —— o —— —— —
Blank J ¢ vy 7476 9.2 —— — — —— — —
4 Enz act, — 2 — — _— — 0.25 0.5 0.01 —— 98.0
5 { 5 Main 2.5 20 M0 50 —— 84,4 0.4 1.0 0.16 — 69.3
% {Blank § (W) v r 821 64.2 —— 0.2 0.5 0.52 104.0 —
4  Enz act. — 2 — = e———— — 0.25 0.5 0 — 100.0
6 { 5 (Main x 2.5 20 50 0 — 1000 0.4 1.0 0 — 100.0
‘ {Blank ( v 7 7 48.1 9.2 —— 0.2 0.5 0.53 106.0 —
4 Enzact— 2 — — — — — 025 0.5 0 — 100.0
7 {5 Main N 2.5 18 45 0 — 1000 0.4 1.0 0 — 100.0
Blank f ( v 2 7 46.7 1040 —— 0.2 0.5 0,49 98.0 —
4 Enz act. — 2 - = e— —— — 0.2 05 0 —— 100.0
8 { 7 [Main } ) 5 10 50 10,0 —  81.7 0.2 1.0 0.18 — 64.0
Blank v 7 54.4103.0 —— 0.1 0.5 0.50 100.0 ~—
4 Enz.act. — 2 - — —— — 0.2 0.4 0 — 100.0
9 { 5 Main | 2.5 2 50 0 —— 1000 0.4 1.0 O —— 100.0
‘ {B]ank v) v 7 40.0 80.0 —— 0.2 0.5 0.52 104.0 —
Enz. act, —— 0.5 — — _ - 2.0 1.0 0 —_— 100.0
10 8 {Main ” . 2.0 1.0 0 — 100.0
{B]ank} (1) v } D. R. negative 1.0 0.5 052104.0 —
Enz. act. — 0.h — — =—m —— —— 2.0 1.0 0 — 100.0
0 s %Ilaink 4 2.0 1.0 0.01 W 99,0
4 . 1.0 0.5 0.60 120. —_—
M:;; (w) ” } D. R. negative 20 1.0 — —— 100.0
Blank ” 1.0 0.5 0.48 960 —

possible to calculate its decompsition percentage.
Tha blank test shows percentage of recovery of
apneurin added originally, this value was compared
with that obtained by the main test. These re-
sults are shown in detail in Table 3.

Conclusion

The experimental results show that the free
amino group in the pyrimidine ring of ancurin
molecule is essential for the decomposition of
aneurin by aneurinase, but other groups in the
pyrimidine or the thiazole nuclei have little
influence on this hydrolytic decomposition.
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