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Studies on the Mechanism of Nitrogen Assimilation

in Marine Algae—VI

Effect of various inhibitors on nitrate reductase

Mitsuzo TAKAGI and Kiichi MURATA

Abstract

The effect of various inhibitors on the nitrate reductase activity of Ulva pertusa and En-
teromorpha Linza has been examined. The results obtained are summarized as follows:

The activity is inhibited markedly by 10-2mo] concentration of potassium cyanide and
hydroxylamine, but no inhibition is observed at any concentration of potassium fluoride. From
the fact that nitrate reductase activity is inhibited by potassium cyanide and hydroxylamine, it
may be considered to have a metal constituent. '

In addition, nitrate reductase activity is also inhibited by monojodacetic acid, specific in-
hibitor to the enzymes containing sulfhydryl group. This fact seems to indicate that the in-
hibition would extend to lactic dehydrogenase, another position in the enzyme system in which
nitrate reductase takes part.

Experiments whether the inhibition of nitrate reductase with monojodacetic acid is restoted
or not by adding cysteine have been tried, but frustrated in this plan on account of the disturba-
nce by excessively addition of cysteine to the point of causing the color reaction resulting from-
nitrite ion.. :
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Table 1. Per cent of inhibition of nitrate reductase activity 1n Ulve pertusa and
Enteromorpha Linza by 10-* and 10-? mol canentration of V inhibitors-

Species Ulva pertusa . . Enteromorpha Linza

Inhibitors KON | NH:0H | ICH:COOH | KF | KCN | NH.OH | ICH.COOH |  KF

- _ — NSRS ol
Final concentfation |19-310-410-3}10-3 10-7 | 10-2 [t0-s10-410-310-710-%10-4 10-% | 10- f10-3J10-2

tohibition (%) | 94| o7 s8] 100l 19 | 83 | of oo0]ss[100100 22 | 80 | o]0

HI% Tablel K RENBML T+ T 4%, ¥R ATF 7 Y OFHE 2T B E 0 BEF AR IZKCN,
NH.OH % ¥ ICH;COOH . X > CRE S i rehs, KF KXo T@d E & holed o oo M LTKCN,
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ICH:COOH = Xk % SH#EEOPLEVER Cysteine »HMK X hIRBE AN 52 LI TWADT, #
R AR b 5 BUKERSREA % HET 5 L BH s ICH.COOH pHE Cysteine DEHMIC X b BEIE
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Table 2. Inhibition of nitrate reductase in En-
teromorpha Linza by monojodacetic 1ok
acid and its restoration by cysteine ICHCOOH FREE
[conol:eg]tgtion %(}ngigtgséml Incubating | Transmission| ~ NO% §
No. 1 ICH;)(gOOH added time produced @
IS M/ Chrs) (% we B
1| o 0 1 95.0 0.0
2 0 0 2 94.0 1.08 ;
3 10-3 0 1 95.7 0.70 E8
4( 103 0 2 95.3 0.80 i
5 10-3 2x1072 2 100 0
6 102 0 1 98.3 0.18
7 10-2 0 2 97.7 0.23 \
8 102 2x10°1 2 100 0 0 1 2
9 10-1 0 1 100 0 ~— Incubating time Chrs)
10 10-! 0 2 100 0 Fig. 3. Inhibition of nitrate redu-
1 10-1 2x1 2 100 0 ctase in Enteromorpha Linza

by monojodacetic acid and its

restoration by cysteine
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R SH BERol BIEATh 5 ICHCOOH & X o TH S s N4, SN BT Ro ST AR
FROBOWST LI MBBOK TR JET 5 4 0 L HER Ui, RRBTRERED ICH,COOH « Xk %
Cysteine . X b TG 2 L 5 2 E 0% BB T L s d27c,

% B

D BAXE  NEE— Q9540). JiokEm# 4, 2065 4, 306; 4, 310; 5, 173; 5, 176.

2) Michlin, D. (1928). Biochem. Z. 202, 329

3) ———— & Severrin, B. (1931). Ibid. 937, 339

4) JLEARTR EET (1947). HALES 68, 39; (1948). 83, 160; (1949). 70, 297 ; (1848). Bull.
i Chem. Soc. Japan 922, 137.

5) Watanabe, A. (1949). Acta Phytochim. 15, 129.

6) Nason, A. & Evans, H. J. (1953). J. Biol. Chem. 202, 655.

7) Nicholas, D. J. D., Nason, A. & McElroy, W. D. (1954). Ibid. 207, 341.

8 & (1954). Ibid. 207, 353.

e



	0029.tif
	0030.tif
	0031.tif
	0032.tif

