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Tab. 1 Effect of various oxygen concentration on nitrogenase activity of
Anabaena stressed by high temperacture

- = RkE(%) Nitrog@n%s???—ctivity
Treatment Concentration of n mol C,H,h™'ml '3 # %
o oen (|l Sl el
AR 0 202.3 100.0
Not treated
10 183.2 90.4
20 130.2 64.2
30 50.2 24.8
50 30 0 130.2 64.3
10 105.2 51.9
20 84.2 41.6
30 23.2 11.5
60 20 0 112.0 55.6
10 31.6 10.7
20 11.6 5.7
30 4.4 2.2
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Tab. 2 Effect of oxygen on nitrogenase activity of Anabaena stressed by
high temperature in presence of molecular hydrogen

¢t m RRE() IR ()  EmEE
Concentration of Concentration of Nitrogenase activity

Treatment oxygen (%) hydrogen (%) (X% of control)
RALE 0 0 100.0
Not treated 10 0 79.7
10 20 84.8
20 0 68.5
20 20 77.3
30 0 42.1
30 20 61.7
REFE(50°C,530 #) 0 0 100.0
Treated (509G ,30s) 10 0 76.4
10 20 93.6
20 0 60.2
20 20 97.8
30 0 27.6
30 20 100.4
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Comparison of protection of nitrogenase activity by molecular hydrogn
against O,-inactivation in Anabaena stressed by high temperature under light

or dark conditions

m(g-’&ggz%Z;UD(—) m(itgggf)ﬂu(_) B EH: Nitrogenase activity

it 2 Added (+) Added (+) (A3 HRII% of control)
Treatment Zéd‘é‘é‘(_> :(;dtglt(—)

Oz (20%) Hz (20%) j’{; light H‘%‘ dark
R - - 100.0 100.0
Not treated + + 67.3 76.6
+ + 97.1 104.1
4LFE (50°C530 ) - - 100.0 100.0
Treated(50°C,30s) 4- + 55.3 44.4
+ -+ 137.5 138.8
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Tab. 4

Protection of nitrogenase activity of Anabaena by molecular hydrogen
from damage by oxygen in presence of photosynthetic inhibitors under stress

of high temperature

Bﬂ(g'*aoﬁg/x)ﬁﬂ(—) M(g-‘a_g‘zzy};m(—) FERE ¥ Nitrogenase activity

lfﬁ?gﬁ{” Added0(+) Addedo(+) (AR % of control)
Qxtomol L™ | Lageg () added (=) P REFB(50°C,30 #)
0: (20%) H, (20%) Not treated Treated (50°C 30s)

AJfn None - - 100.0 100.0

+ - 66.6 40.6

* * 98.1 123.5

DN® + 47.3 18.0

CCCP + _ 40.5 5

DR + + 86.0 116.0

ceer + + 80.0 110.7
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Tab. 5 Effect of molecular hydrogen on nitrogenase activity of Anabaena injured

by oxygen in presence of external sucrose under stress of high temperature

ICEVRAIC | e dRAmC=) | M JRA ) P Nicogenase activicy
fﬁ(d' 03 #(20%) H(20%) (A3 REI% of control)
Added (+ Added (+) Added (+)

dded (__) or not Oor not
sucrose added (—) added () Py HEF(50°C,30 )
(0.5%) 0, (20%) H, (20%) Not rreated Treated(50°C 5 30s)
- - - 100.0 100.0
— + — 72.3 59.3
- + + 99.6 129.8
-+ — - 103.2 106.8
-+ + — 77.8 62.6
+ -+ + 97.7 127.3
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Tab. 6 Effect of molecular hydrogen on nitrogenase activity of Anabaena injured
by oxygen in presence of CO, and N, under stress of high temperature

R AR M=+ )E AR M= )RAR =)+ A M=) E%}E# Nitrogenase activity
ROSed () | Aded Or) | Adiedlsy | Addedt ChxiRR% of conteol)
added - ocridr::(z{t(-—-) gclid?a(c’it(—) ::ldr;?it(-—) Py LRER(50°C,30 )
aC%ize%Sg%)) ;‘Jz (20%) 0, (20%) H, (209%) Not treated Treat(ed((slo’°c, 30s)

- - — - 100.0 100.0
- - + - 75.0 56.9
- - + + 88.9 110.8
+ - + — 52.3 54.7
+ — -+ + 60.0 76.7
- + + - 55.5 56.0
- + -+ + 63.8 82.5
-+ + + - 37.5 49.7
+ + + + 43.4 74.7

¥ 15 5 B B S B IR B 60—70% By C,H, 3 CO° hgbfTEERIE Lh /5,4
FENERFAZEHZEGENNRFBMHEL S SERMETHEREERBLE (R 7)o
XEREmEE TEN BEEEFEEZEGENNE REAMESBEEIHRER.
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Tab. 7 Effect of molecular hydrogen and oxygen on nitrogenase activity in
Anabaena preincubated in acetylene under stress of high temperature

BE#E#: Nitrogenase activity
i = (A RRY% of control)
Treatment
ReL# LLE(50°C,30 B
Not treated Treated(50°C,30s)
RECHRMRE
No preincubated in acetylene
Kin¥ Not added 100.0 100.0
E(20%) Added O, (20%) 83.3 57.3
ME(20% )5 (209%) Added H,(209%) and O, (20%) 96.4 132.1
ZCHRTRE
Preincubated in acetylene
Ain¥r Not added 100.0 100.0
ME(209) Added O, (20%) 75.8 44.1
ME(20%)FIE(209%) Added H,(20%) and O, (20%) 80.5 50.8
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EFFECT OF MOLECULAR HYDROGEN AND OXYGEN ON
NITROGENASE ACTIVITY OF BLUE-GREEN ALGAE
AN ABAEN A 7120 DRIVEN BY
STRESS OF HIGH TEMPERATURE

Chen Yin and Fang Daweil
(Shanghai Instituse of Plant Physiology, The Chinese Academy of Sciences, 200032)

Abstract

In this paper we found that: 1. The nitrogenase activity of Anabaena 7120
decreased and was more sensitive to oxygen, when treated at high temperature
for a short time. 2. The O,-sensitivity of nitrogenase activity of Anabaena driven
by stress of high temperature was increased with the increase of O,-concentration
in test system. 3. Molecular hydrogen could protect nitrogenase activity from damage
by oxygen in .dnabaena injured by high temperature. 4. The protection of nitroge-
nase activity by molecular hydrogen against O, inactivation in Anabaena influenced
by high temperature was more obvious than that in normal algae cells. 5. The
protection of nitrogenase activity by molecular hydrogen against O,-inactivation
in Anabaena influenced by high temperature was occured when the photosynthetic
inhibitors, such as DNP or CCCP, or CO, or N, were presented respectively, but
not when external sucrose presnted. 6. When algae cells injured by high temper-
ature were preincubated in the dark in 60—70% C,H, and 30—40% Ar atmosphere
or in 10% CO the protective action of hydrogen was weakened or disappeared.

Key words Anabaena, Stress of high temperature, Nitrogenase activity, Molecu-
lar hydrogen and oxygen, Physiological conditions



