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Tab. 1 Time course of TTC reduction by 4. azotica HB686
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Time of exposure to TTC (min) [Vegetative cells with formazan(%)[ Heterocysts with formazan (%)

5 — -
10 - —
15 — —

20 1.20 31.0
25 2.50 32.1
30 3.90 57.1
35 24.1 73.3
40 30.0 78.5
45 43.5 83.5
50 50.0 85.0
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Fig. 2 Effect of TTC and NBT on acetylene reduction of 4. ezotica HB686
Acetylene reduction by using argon together with 109 C,H, as gas phase,
fluorescent light (20,000 1x), shaking at 30°C
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Fig. 3 Effect of TTC and NBT on hydrogen evolution of A. azotica HB686

In the reduction system gas phase was argon, fluorescent light
(20,000 1x), shaking at 30°C
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Fig. 4 Effect of TTC and NBT on hydrogen consumption of A. azotica HB686
In the reaction system gas ‘phase was argon together with 29 H, and 1% O,
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EFFECT OF TETRAZOLIUM ON NITROGEN FIXATION AND
HYDROGEN METABOLISM IN ANABAENA AZOTICA LEY

Cheng Shuangqi  Liao Shuifa and Mo Ximu

(Biology Department, South China Normal University, Guangzhou)

Abstract

The cells of Anabaena azotica reduce the colourless TTC and NBT into red or blue
water-insoluble formazans respectively. Heterocysts reduce TTC faster than the vege-
tative cells. NBT has revealed the strongest reducing power in proheterocysts and ve-
getative cells next to heterocysts. There is none of reduced NBT in heterocysts.

Both red formazan deposition in heterocysts and blue-formazan formation in ve-
getative cells inhibit nitrogenase activity. The NBT formazan more inhibits the nitro-
genase activity than TTC formazan, because the potential redox of NBT is lower than
TTC.

Both TTC and NBT econspicuously inhibit hydrogen evolution, as a result of ca-
talysis of nitrogenase in intact cells of Anabaena azotica. It is considered that tetrazo-
lium intercepts the electrons from the system catalyzed by nitrogenase.

There is controversy about the relationship between ‘tetrazolium reduction and up-
take hydrogenase aectivity in nitrogen fixing organisms (Cyanobacteria and Rhizobia).
Some scientists consider that the reduction of TTC in agar medium is used to dectect
strains of free living Rhizobia capable of oxidizing H,, that is use of TTC as a method
for detecting colonies with uptake hydrogenase is advantageous. On the contrary, we
discover that after reducing TTC and NBT by Anabaena azofica there is no effect on
H,-uptake capacity. So we suppose that the reduction of tetrazolium does not directly
relate to uptake hydrogenase.

Key words Anabaena azotica, TTC, NBT, Formazan, Acetylene reduction, H,-evolu-
tion, Nitrogenase, Uptake-Hydrogenase



