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Effects of tricaine inethane sulphonate (M.S. 222) on the blood glucose levels in adult salamanders

(Diemictylus viridescens)!
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Department of Biology, University of Waterloo, Watevioo (Ontario, Canada N2L 3Gl), 17 January 1977

Summary. Exposure to M. S. 222 results in hyperglycemia in adult newts (Diemictylus viridescens). A combination
of higher anesthetic concentrations with reduced exposure periods reduces the magnitude of this form of stress response.

Tricaine methane sulphonate (M.S. 222) has been widely
used as an anesthetic in experiments involving amphib-
ians including studies of appendage regeneration in the
adult newt, Diemictylus (Notophthalmus) viridescens 2-4,
Although, data regarding the basal blood glucose levels in
the adult European Salamander, Taricha torosa® and
both larval and adult Ambystoma tigrinum® are
available, such values are lacking for Diemictylus
viridescens. Moreover, an understanding of the metabolic
response of the newt to M.S. 222-induced anesthesia is
crucial in studies involving the measurement of. hor-
mones, blood glucose, liver glycogen and other metabo-
lites. This study was undertaken to determine the con-
centration and duration of anesthesia eliciting minimum
changes in basal glucose levels.,

Methods. Adult newts, Diemictylus viridescens, from
Nashville (Tennessee, USA), were kept in deionized
water at 22 4 1°C; and fed ground beef twice weekly.
Animals were allowed a minimum 2 week-period of accli-
mation to laboratory conditions. Mcdium sized animals
of both sexes, weighing approximately 2.5 g were fasted
for at least 48 h prior to use. Blood samples were collected
from decapitated newts and from animals anesthetized in
‘M.S. 222 (1 g/l) at 23°C for periods of 15, 20, 30 and
45 min. An additional group was exposed for 15 min to
1.5 g/l anesthetic. M.S. 222 solution was prepared in
distilled water immediately before each experiment and
discarded immediately after use. Care was taken so that
the control and experimental animals received the same
handling prior to treatment. Each animal was isolated
and anesthetized singly and the time of exposure was
precisely controlled. Duplicate 10 ul blood samples were
collected by cardiac puncture using heparinized lambda
pipettes and blood glucose levels were immediately
measured by the glucose oxidase procedure”.

Resulis and discussion. A total of 64 adult salamanders
were used for blood glucose analyses. A standard t-test
for significance of the difference between mean blood
glucose levels was performed. The results, summarized in
the table show that the mean blood glucose level in de-
capitated animals (i.e. no anesthesia) was 25.11 + 6.24
mg9%,; this was considered to be the resting level. A sig-
nificant change in this value was not observed when the
animals were kept in water at 23°C for 10-30 min prior to
decapitation. When the newts were anesthetized in
M.S. 222 (1 g/l), mean blood glucose levels increased
within 15-20 min, reached a peak (66.14 + 35.56 mg9%,)

after 30 min, and subsequently declined toward basal
levels. However, when a higher concentration of anes-
thetic was used (1.5 rather than 1 g/l) 15 min of exposure
effectively anesthetized the animals without elevating the
glucose level. Thus, hyperglycemic response to stress can
be minimized through use of a combination of higher
concentration and reduced exposure period.

In addition, we observed a wide variation in the mobiliza-
tion of glucose into the blood, which was presumably an
expression of the individual response to stress. When
newts were anesthetized in M.S. 222 (1 g/l) for 30 min, the
blood glucose level of individual animals ranged from
33-145 mg9%. The animals exhibited far less variation in
their blood sugar levels when they were either anesthe-
tized in 1.5 g/l of M.S. 222 for 15 min or decapitated. The
latter, although probably one of the most reliable ways
of obtaining basal blood glucose levels, is perhaps not the
most effective way of collecting blood in a small animal
because of the loss of blood consequent to decapitation.
It is apparent from our study that M.S. 222 in the con-
centration widely used in regeneration studies (1 g/l) in-
duces a definite stress response in adult newts, of which
one manifestation is a hyperglycemic condition. The use
of an efficient and quick anesthesia is extremely relevant
in regeneration studies in Diemictylus viridescens, as
attention is currently being focused on the control of
molecular events in regeneration necessitating the mea-
surement of various metabolites. Since several metabolic
changes, involving hormones and metabolites, are induced
by stress, it is essential to arrive at the shortest possible
time of anesthesia to minimize such changes.

1 This work was supported by National Research Council of Canada
Grant No. A9753 to S. Vethamany-Globus and No. A6933 to M.
Globus.

2 C. S. Thornton, in: Advances in Morphogenesis, p. 205. Ed. M.
Abercrombie, J. Brachet and T. J. King. Academic Press, New
York and London 1968.

3 0. E. Schotté, in: Nineteenth Growth Symposium, p. 161. Ed.
Dorothea Rudnick. The Ronald Press Co., New York 1961.

4 A. J. Schmidt, in: Cellular Biology of Vertebrate Regeneration
and Repair, p. 17. Chicago University Press, Chicago 1968.

5 D. H. Wurster and M. R. Miller, Comp. Biochem. Physiol. 7,
101 (1960).

6 M. H. Bartell and Frye, B. E., J. exp. Zool. 790, 175 (1974).

7 H. Mattenheimer, in: Micromethods for the Clinical and Bio-
chemical Laboratory, p. 107. Ann Arbor Science Publishers, Inc.,
Ann Arbor, London 1970.

The effects of the anesthetic, M. S. 222, on the mean blood glucose values of adult newts, Diemictylus viridescens

Treatment Number of Duration of Concentration of  Mean blood glucose P value (compared to
animals used anesthesia (min) M. S. 222 (g/l) (values -t SD) decap. values)

Decapitation 10 - - 25.11 4 6.24 -

M. S. 222 11 15 1. 22,40 + 7.54 p>03

M. S. 222 10 15 1 32.68 4 15.69 p > 0.1

M. S. 222 10 20 1 31.65 4 8.87 p > 0.05

M. S. 222 13 30 1 66.14 + 35.56 p < 0.001

M. S. 222 10 45 1 41.17 4- 13.07 p < 0.001




