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Table 1. Cholinesterase activity determined in homogenates of the
plant nematode Aphelenchoides ritzema-boosi with 3 different sub-
strates

Substrate nmoles SH/min/mg protein produced with
concentration (M) ASCh PSCh BSCh
1.25x10-4 0.74 0.71 1.41
2.50x107* 1.16 1.13 2.11
5.00 x 10— 1.54 1.94 3.17
1.00x10-3 2.22 2.96 4.05
2.00 x 1073 3.34 4.50 4.89

The total volume of the reaction mixture was 3 ml, the incubation
temperature 20°C. The amounts of sulfhydryl groups produced
during an incubation period of 10 min were obtained from a cali-
bration curve in which absorbance (412 nm) was plotted against
amount of reduced gluthathione.

Table 2. I-values obtained with purified bovine erythrocyte acetyl-
cholinesterase (AChI), human plasma cholinesterase (ChE), and
nematode cholinesterase (N-ChE) using different carbamates and
organophosphates as inhibitors

Inhibitors I g-values (M) with
AChE ChE N-CbE

Eserine 7x1078 1x10-7 8x10-%
Aldicarb 2x10-6 2% 108 >10"4
Carbaryl 3x10°8 1x107° >10-*
Dioxacarb 5x10-% 1x10-3 >10—¢
Carbofuran 5x10°8 4x10™¢ 6x10-%
Monocrotophos 2x10-% 8x 1077 >10-¢
Dichlorvos 8x1077 7 %1078 3x10°7
Paraoxon 5x10-8 1x1078 4x10-8

The Igo-values were determined by an automated cholinesterase
inhibition procedure (for details see G. Voss?). Enzymes and in-
hibitors were pre-incubated at 37°C for 20 min and then reacted
with the preferred substrates.

Specialia

1499

concentration of 2 x 10-3 M ASCh. Again, this finding
indicates that the cholinester hydrolysing enzyme of
Aphelenchoides is not a typical acetylcholinesterase.

In combination with the optimum substrate BSCh, a
further characterization of the nematode enzyme was
carried out by comparing its inhibition with that of 2
other types of cholinesterases, e.g. erythrocyte acetyl-
cholinesterase and human plasma pseudocholinesterase,
using a number of well-known carbamate and organo-
phosphorus insecticides as inhibitors. The results (Table 2)
demonstrate that the nematode enzyme is extremely
insensitive to many inhibitors when compared with the
better known types of cholinesterases from mammals.
Even eserine which is a potent inhibitor of most cholin-
esterases in vitro requires a concentration of approxi-
mately 10-* M to inhibit the enzyme by 509,. Only
paraoxon resulted in inhibition values comparable to
those obtained with the two other enzymes.

It is too early to conclude from the first studies on the
cholinesterase of a plant nematode species that the entire
group of these organisms contains a type of enzyme
unique with regard to substrate specificity and inhibition
properties. The present findings, however, may well
initiate further investigations on additional species, since
a modified enzyme often constitutes a target for more
selective control agents.

3 G. Voss, in Advances in Automated Analysis (Technicon Int.
Congr., Chicago 1969; Mediad Inc., White Plains, N. Y. 1970).

Activity of Two Components of Serum Ribonuclease under Conditions of Physical Exercise

ANNA SzczZESNA-KACZMAREK

Academy of Physical Education, Labovatovy of Bioenergetics, Wiejska, PL-80~-336 Gdawsk (Poland). 5 March 1976.

Summary. Serum ribonuclease activity before and after physical exercise in healthy persons was estimated. It is found
that a work load of 6000 kgm/5 min increased ribonuclease activity measured at pH 8.5 and decreased the activity of the
same enzyme measured at pH 7.0 in the presence of ZnS0O,. The observed changes were more pronounced in untrained

than in trained persons.

It is commonly known that physical activity causes a
variety of biochemical changes in the blood. For example,
it has been demonstrated that the activity of several
enzymes in the blood serum was affected by exercisel.
Changes in activity of AIAT, AspAT, CPK, MDH, LDH
following physical exercise have been reported?-5. As
these changes were usually less pronounced in trained
than untrained subjects, the estimations of enzyme ac-
tivities before and after exercise may provide informa-
tion about the physical fitness of individuals.

Recently ALBANESE et al.%7 have suggested that the
measurement of serum ribonuclease activity before and
after exercise may indicate to what extent an organism

1 The abbreviations used are: AIAT, alanine aminotransferase;
AspAT, aspartate aminotransferase; CPK, creatine phosphoki-
nase; LDH, lactate dehydrogenase; MDH, malate dehydrogenase;
RNA, ribonucleic acid; RNAase, ribonuclease.

2 W. M. FowLER, S. R. CHowpuury, C. M. PEARSON, G. GARDNER
and R. BratroN, J. appl. Physiol. 77, 943 (1962).

3 G. W. GARDNER, R. BrarTON, S. R. CHOWDHURY, W. M. FOWLER
and C. M. PEARsON, J. Sports med. phys. Fitn. 4, 103 (1964).

4 K. F. Swarman and E. A. Awap, Neurology 74, 977 (1964).

5 H. A. Scurang and G. H. KirkpATRICK, Am. J. med. Sci. 242,
122 (1961).

& A. A. AuBanese and J. D. Hockerr, Fed. Proc. 24, 172 (1965).

7 A. A. AuBanEgsg, L. A. Orto and D. N. Zavarraro, Nutr. Rep.
Int. 3, 165 (1971).
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Effect of short term submaximal work on Serum ribonuclease activity measured at different pH

RNAase activity pH 8.5

RNAase activity pH 7.0

Heart rate

Before After P Before After P Before After P
exercise exercise exercise exercise exercise exercise
(min—?1) (5 min~t)
Control
(n = 20) 35.9 4 6.5 50.3 4- 6.7 < 0.001 119 + 1.7 8.2+ 1.2 < 0.001 85 4+ 12 781 + 32 < 0.001
Athletes
{(n = 20} 36.3 4 7.0+ 39.8 + 5.9 n.s. 9.9 + 1.6* 89414 n.s, 68 4 6F 640 4 38 < 0.001

Enzyme activity is expressed as units per ml serum. One unit corresponds to the amount of enzyme activity which the absorption for 0.1

unit of absorption.

All values are means - SEM. Statistical significanice was analyzed using Students ¢-test for mean values before and after exercise. Where p
is greater than 0.05 the values are quoted as n.s. (not significant). » Difference of values against control not significant. » Difference (p < 0.001).

is adapted to physical work. Following this suggestion,
serum ribonuclease activities before and after exercise in
both trained and untrained male subjects were examined
and compared.

Matevials and wmethods. Serum ribonuclease activity
was studied in 20 healthy untrained subjects aged 18-22
{control group) and 20 trained athletes of the same age
(trained group).

Blood samples (400 ul) were drawn from capillaries
of the finger before and immediately after exercise. The
work load consisted of 1200 kgm/min during 5 min of con-
tinuous work on a bicycle ergometer. In addition, the
heart rates were noted during the 5 min of exercise. The
blood was centrifuged and the serum obtained was used
for estimations of ribonuclease activity. Control estima-
tions of protein content in serum before and after exercise
showed that there was no change in protein concentration.

Ribonuclease activity was estimated according to the
procedures described by RoTe® and modified by BarpoxX
et al.®.

Estimation of ribonuclease activity at pH 8.5. Ribo-
nucleic acid (RNA highly polymerized from yeast, BDH
Chemicals, England) was dissolved in water in a concen-
tration of 1 mg/ml. 20 pl of this substrate solution was
mixed with 100 ul of Davies® pH 8.5 buffer and supple-
mented with 75 pl of water. The reaction was initiated
by addition of 5 ul of serum, and allowed to continue for
30 min at 37°C.

Estimation of ribonuclease activity at pH 7.0. 20 pl of
substrate solution was added into 100 pl of DaviEs buffer
pH 7.0 supplemented with 20 pl of 0.01 M ZnSO, and
40 pl of water.

The reaction was started by addition of 20 pl of serum
and incubation continued for 30 min at 37 °C. The reaction
was stopped by addition of 200 pl of precipitating reagents
containing 1 M HCl in 76%, ethanol. The samples were
kept at 0°C for 30 min, centrifuged and absorptions in
supernatants were read at 260 nm using a Unicam SP 500
Spectrophotometer. Samples in which precipitating re-
agent was at zero time were used as a blank.

Results. The Table shows the effect of short term sub-
maximal work on serum ribonuclease activity measured
at different pH. It can be seen that at pH 8.5 in un-
trained subjects the activity of this enzyme significantly
increased 40.19,, whereas in the group of athletes, the
same work load increased enzyme activity only 9.6%,. It
can be noticed that the heart rates measured during
5 min of exercise were faster in the group of untrained
individuals.

‘When the same enzyme activity -was measured at
pH 7.0 and in the presence of ZnSO,™: 12, the direction of
changes in ribonuclease activity after exercise was op-
posite to that observed at pH 8.5 and in the absence of
ZnSO,. It can be seen that exercise decreased serum ribo-
nuclease activity and that the decrease observed was more
pronounced in the group of untrained individuals. The
average decrease in untrained individuals was 31.19,,
whereas in the group of athletes exercise lowered the
ribonuclease activity only 10.19.

Discusston. Blood serum shows ribonucleolitic activity
which is dependent on the presence of enzymes originat-
ing mainly from 2 sources: a) ribonuclease [E.C.3.1.4.16]
from pancreas, showing a maximal activity at pH 8.5 and
sensitive to ZnSO,'1» 12, b) ribonuclease from other tissues,
mainly from spleen and liver, which shows a maximal
activity at pH 7.0 and which is insensitive to ZnSO,.

Data presented in this paper indicate that the activity
of the pH 8.5 enzyme was raised by exercise, whereas at
pH 7.0 enzyme activity (estimated in the presence of
ZnS0,) declined under the same conditions. The direction
of changes in enzyme activities was the same in untrained
and trained individuals, but in untrained subjects
changes in enzyme activities were more pronounced than
in athletes. Moreover, it would appear from these data
that changes in serum RNAase activity at pH 8.5 after
exercise were associated with large increases in heart
rates. Assuming that the changes in serum enzyme
activities are symptoms of metabolic disorders caused by
physical exercise, it can be concluded that the degree of
this disorder is less pronounced in subjects who are
adapted to work by training. In addition, it is of interest
that depending on their origin, enzymes catalyzing the
same reaction may increase or decrease their activity at
the same time under conditions of physical exercise.

8 J. S. RotH, Advances in Cancer Research Methods (Ed. H. Buscn;
Academic Press, New York 1967), vol. 3, p. 153.

9 A. BarpoN, H. Sizrakowska and D. SHUGAR, Clin. chim. Acta
67, 231 (1976).

10 M. T. Davies, Analyst 84, 246 (1959).

11 G. L. Excunor, P. CLark and E. TarieN, J. biol. Chem. 244, 937
(1960).

12 S, Fan and R. BErsonn, Biochim. biophys. Acta 397, 405 (1975).



