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Effect of some purines on the nitrate reductase
of the cattle liver

Hirohisa Omura
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‘Table 1. Effect of particles isolated from silkworm tissue.

Fraction [ None Soluble Precipitate
Amounts added, mg 2.0 1.6_'“0.5 a 6.5
U NO; formed, aM | 320 | 48 78 w4 | %2
Il:lh:tl-‘;tlon, % R 850 756 675 T =

Particles were isolated from silkworm tissue according to the procedure described
in the foregoing paper® '

10mg of the particles were dissolved in 2m/ of N/2 NaOH and centrifuged. Clear
pale yellow supernatant was adjusted to pH 8.0 with HyS0y and considerable amounts of
deposites were praduced at once. After centrifugation, the clear supernatant was filled
up to 10m/ with H;O and designated as soluble fraction, The precipitate was again dis-
solved in a small amounts of NaQOH and made up to 10m! with HzQ. This solution of
pH 7.2 was precipitate solution, Therefore, 1m/ of both fractions was corresponding to
1mg of the original particles.
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Table 2, Effect of uric acid.

Conc. of uric acid, M o | 10~ |sxto-¢| 10-¢ |5x10-5 | 103
NOz formed nM 64 1.6 29 49 5.4 5.9
Contrel - 1 ot TR Ee el
1nh1b1tlon, % 75 0 59.4 204 156 78
NDg formed, JAM 52 B 404 424 47.2 504 528
Acetal- — J. —— e i T, RN dr o— —
dehyde, 1nh1b1tmn. % 235 19.7 106 4.5 0
10-IM v - P —_— e | e
time of MB
decoloration, min, 33 3 34 33

In control, methylene blue was not decolored in 120min. at 40°C,
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Table 3. Variation of amounts of enzyme,

Enzyme used, g“ l 0.1 | 0.3 05

Conc.o‘f uncacu:l M 0 | 04 5){10" 1] 10-3 |5 10-4 0 10-8 |5¢10-4
0

NOg formed, MM 60 | 07| 15 | 248 128 | 130 | 310 | 188 | 204

Inhlbltlon. % [ 883 75 0 48.4 476 38.7 846

* Amounts of enzyme were expressed with that of original tissues from which enzyme
solution was prepared,
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Table 4. Variation of enzyme material.

No. of enzyme solution® 1 | o2 s | 4 | s
control 20.4 512 104 50.4 528
NOg fDI'mEd, M |— - IR L - . . o T
uric acid, 10-3M | 141 185 216 386 10.4
Inhibition, % 517 27 | om0 | m4 | ms

* Enzyme was prepared by the same procedure but from different liver and contained
05g original tissues.
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Table 5. Effact of xanthine.

Conc. of xanthine, M | o | 10 o sxi0- 10-4

T NO; formed, aM 0.6 i 22 28 5.1
Control - —_— - . | ST - -

inhibition, % P71 70 8 46.9

NO; formed, #M 37.0 28,5 290 33.0

time of MB 23 18 16 16

decoloralion, min.

Tahle 6. Effect of hypoxanthine.

Conc, of hypoxanthine, M o | 10 i5x10-] 104 [5x10-3| 10-3

NO; formed, #M 450 | 350 | 955 | 400 | 435 | 445
Inhibition, %% 22.2 211 111 3.3 1.1
Time of MB decoloration, min. 23 17 i6 | 15

Reaction was carried out with acetaldehyde of 10-2M.
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Fig. 1. Effect of the reaction time on the
purine inhibition,
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Fig. 2, Effect of some purine on the spectrum of purified
cattle liver enzyme,

Table 7. Effect of purines on purified enzyme,

Conc. of purine, M 0 10~¢ |5x10-s! 10~5 |5x10-¢| 10-0
NOg formed, uM 1.7 27 6.3 6.7
Uric acid e — S S S —
inhibition, 64.9 18.2 13.0
NO: formed, #M 6.1 20 | 30 30 | 380
Xanthine - : .- - : | e RN A e
inhibition, % 672 | 508 | 508 | 508
NO; formed, #M 61 | 29 | 38 | 38| 45
Hypoxanthine [ . Y T - P . P ——e .
inhibition, % 25 | 377 | 362 | 262
B NO: formed, M 42 00 | 12| 14| 22
Adenine - _ - . - - ——— e ——
inhibition, % 786 | 714 | 667 | 476
T | NO; formed, #M 42 27 | 36 | a2
Guaninf e e e .
inhibition, [ 35.7 14.3 0
NOg formed, #M 84 0.8 1.2 15 2.0
Azaguanine - C | -
inhibition, % go5 | 857 | 821 | 762
- NOz formed, #M 8.4 o7 | 09| wr | 20
Azaxanthine . T e .
inhibition, % ot7 | 893 | 708 | 762

In each test 20mg of the enzyme preparation were used with 2x10-2 M acetaldehyde,
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Summary

From a supplementary experiment with the cattle liver which contains much
higher activity of the aldehyde oxidase than that of mouse and fowl livers, it
was found that the nitrate reductase of the former was also inhibited similary
by some purines as cases of the laters. Furthermore, the rate of inhibition by
uric acid was lowered when the activity of the nitrate reductase had been acti-
vated by addition of acetaldehyde, increase of the amounts of enzyme employed
or selection of liver of high activity.

Concerning the nitrate reducing system of the purified preparation of cattle
liver enzyme too, the purine inhibition coincided weil with those of crude enzyme
homogenate, though the former was not accompanied with the inherent hydrogen
donators as well as some dehvdrogenases which can couple with the nitrate
reductase. A variation of ultraviolet absorption spectrum of the enzyme of high
purity was brought about by addition of purines which suggest the combination
of purines with enzyme protein.



