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The effect of hypoxia and also, evidently, of tetanus toxin, on many aspects of metabolism is extreme-
‘ly unfavorable. The creatine kinase and lactate dehydrogenase activity in the blood serumm was increased
as a result of release of the enzyme from skeletal mugcle and also of an increase in the catalytic power of
the enzyme. The hypoxia developing during tetanus led to nonrespiratory acidosis and {o an increase in the
potassium content. The blood saugar rose, evidently on account of a compensatory reaction {o the sudden
and considerable expenditure of energy during tetanic convulsions.

* * #®

Among the various pathological disturbances arising in tetanus an important place is cecupied by bio-
chemical changes in metabolism. However, the characier and causes of these disturbances have not yet
been explained.

The object of the present mvest1gat1on was to study biochemical changes developing at various pericds
of tetanus in experiments on dogs.

EXPERIMENTAL MATERTAL AND METHOD

Healthy mongrel dogs of both sexes and of different weights were nsed in the experiments. Tefanus
toxin was injected intramusecularly into the animals’ right leg ina dose of 1 LD for degs, after which a
picture of general ascending tetanus c’ievaleped in all the animals, terminating in death at the end of the ist
or beginning of the 2nd wsek.

The following biochemical indices were investigated: blood sugar {10],acid-basebalance by Astrup's
method [6], plasma elecirolytes [12], activity of lactate dehydrogenase (LDH), creatine kinase, aldolace;
and aspartate- and alanine-amino-transferase (11, 23, 24}, activity of tke iscenzymes of lactate dehydro-
genase and creatine kinase in blood serum and tissue homogenates [5, 18], and alsc the water-goluble pro-
teins of the heart, liver, skeletal muscie, and kidreys by electrophoresis in agar gel [4].

EXPERIMENTAL RESULTS AND DISCUSSION

The vesults obiained revealed an increzse in the blood sugar daring tetanus (76 2 4.4 mg¥% in healthy
dogs,144.2 £8.8 and 161 £ 7.2 mg% on the 4ih and 7th days of develSpment of tetanus respectively). These
resulis agree with experimeﬂml data published in the literature [7, 8, 19, 20}, According io some workers
hyperglycemia is a nonspecific response to a atress stimulus. It may be postulated that tetanic convalsions
lead to a sudden and excessive expenditure of energy, giving rise to the campensatory response of eleva-
tion of the blood SUZAT,.
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TABLE 1. Changes in Activity of LDH Isoenzymes and Total Acti-
vity of Serumn CK and LDH of Dogs during Tetanus, M2 m

Activiiy of iscenzymes {in units/m})

Mé ‘ otal CK Total DH
Group 0'3 a a‘.n;ny a'ctivuy LDH LDH ] ]
zgg‘m g/M | (in unfis/ Hy : | LDH; LDH, LD,
C+=ml/min)i ml) )
Healthy
amimals | 20 {1,06+09 98,360 |21,3%5,1) 16,0£2,7] 22,9+4,4] 14,3%2,2] 23,8%4,0
Tetanqus,
4 days 8 13,2708 133,9+7,8 {26,3%3,6] 21,2+2,2] 27,8+2,9} 19,7+1,0 39,4%5,1
days 8 61,3 195,992 | 31,1+4,2) 29,243,9{ 31,1:2,2 28,3%4,0{ 76,289

TABLE 2. Indices of Acid-Base Balance in
Dogs with Tetanus, M2m

Group

No, of ob«
servations

pH

pCO;

BE"*

Healthy
4 da
77

~e 3

7,30=:0,2

7,32+0,4
7,27+0,4

36,0+0,3
38,1204
37,4+0,3

—7,1+0,28

~—7.6%=0,4
—10,4+0,5

*BE denotes excess or deficiency of buffer

bases.

- N. S. Panteleeva [3] have demonsirated a speeding-
up of the exchange hetween ADP and CP during te-
tanic contractions of the frog gastrocnemius muscle.
This reaction is catalyzed by creatine kinase {CK).
During experimental poisoning with tetanus toxin the
serum CK activity in our investigations was increased
8 times on the 7th day (Table 1). This fact must be
related both to hypoxic injury to the cell membrane
and to release of enzyme from the tissues, and also
to an increase in CK activity in the tissue. Skeletal
muscle is known to contain about 50% of the iscen~
zyme LDH;, with the slowest electrophoretic mobi-
lity [25]. In tissue hypoxia, LDH leaves the cells for
the blood stream [17]. On the Tth day of experimental

tetanus activity of LDH; (the iscenzyme with the slowest electrophoretic mobility) increased from 23.8 to
76.2 units/ml. Activity of LDH, and LDH; was increased at the same time. This relationship could be
clearly seen as a result of isoenzyme studies of-the blood serum of all the experimental animals, The re-
sults obtained for the LDH isoenzymes indicated release of LDH mam}.y from mauscle tissue. Other evid-
ence of this was givenby investigation of the activity of CK isoenzymes. In this case, during the develop-
ment of experimental tetanus the CK activity increased mainly on account of the muscle CK iscenzyme, CK,.
These results confirm those obtained during recently published investigatioas [18].

Investigation of aldolase and aspartate- and alanine-aminotransferase activity showed that the acti~

vity of these enzymes rose very slightly as the disease progressed, in
findings [22].

general agreement with published

Evidence of tissue hypoxia in tetanus is given by results obtained during investigation of the acid-base
balance by Astrup's micromethed (Table 2).

It is considered that the initizl alkzlosis arising during tetanus as a result of hyperventilation changes

into nonrespiratory acidosis {13}, due according to some investiga

ators both to hemodynamic disturbances

and to the action of the toxin {1}, In our investigations a ter dr’lncy for the pH to change slightly toward the
alkaline side appeared by the 4th day of the experiment, and by the 7th day a definile nonrespiratory acid-

osis was present pH 7.27; pC0y 37.4;
acid-base balance is a2 matler of defin

ite

BE=-10.4). It is evident that in tetanus the prevention of changes in
imgor@anee,

. Sodium lactate [2] is suitable for this purpose, and

for the treatmaent of tetanus under clinieal conditions we use tris-buffer (trihydroxymethylaminomethane},
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creased mainly on account of release of the enzymes from the skeletal muscle thowever, some increase in
the catalytic power of the enzymes cannot be ruled out in addition). '

The hypoxia developing during tetanus leads to nonrespiratory acidosis and to an increase in the potas-
sium concentration; the blood sugar also rises, evidently because of a compensatory reaction to the sudden
and considerable expenditure of energy during tetanic spasms. '

Because of the great variety of changes taking place in metabolism, it is difficult to organize patho-
genic therapy, which must take into account not only the action of the toxin, but also the hypoxic conse ~
quences of tetanus.
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