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posite direction found in the study by GILMORE et al.1
were from samples drawn from 6 b before to 134 h after
delivery, a short time period for which we have no com-
parable data.

The significance of plasma amine oxidase activity and
its relationships to brain or sympathetic monoamine
function is not known. Differences in enzymes related to
the monoamine systems are of interest because of pos-
sible relevance to the behavioral changes associated with
the post partum period in humans such as the puerperal
psychoses which have been reported since Hippocrates 25,
There is a disagreement as to whether these psychoses
represent distinct nosological entities or whether factors
associated with the puerperal period precipitate the ex-
pression of episodes of schizophrenic or manic-depressive
psychosis26-3° both of which have been associated with
changes in other monoamine enzyme activities?31-37,

Thyroid Hormone in Serum of Fetal Calf and Pregnant Cow During the Last Trimester of Pregnancy

V. StrBAK Y, F. Tomsik? and 1. HLoZANEK®

Institute of Expevimental Endocvinology, Slovak Academy of Sciences, Kramdre, Vidrska 3, C5-809 36 Bratislava (Czecho-
slovakia), University School of Veterinary Medicine, Bruo {(Czechoslovakia), and Institute of Molecular Genetics, Czecho-
slovak Academy of Sciences, Pvaha (Czechoslovakia), 2 March 1976.

Summary. Considerably higher thyroxine and triiodothyronine concentrations in sera of bovine fetuses than in maternal

samples were found during the last trimester of pregnancy.

It was shown that mammalian fetal thyroid is active in
utero and that negative feedback control appears.to be
functional before parturition45 To know more about
mother-fetus interrelation, we compared thyroid hormone
content in sera of bovine fetuses and pregnant cows during
the last third of pregnancy. |

Material and wmethods. 23 pregnant Czech red-white
cows in the 241-279th day of gestation were clinically
and hematologically examined before experiment. They
were submitted to high epidural anaesthesia with procain,
the head of fetus was exteriorized, arteria carotis was
cannulated and the fetus was exanguinated®. Samples of
maternal blood were withdrawn during surgical procedure.

In maternal and fetal sera, thyroxine was determined
by radioimmunological method? with some modifications
of F6LpES?® and triiodothyronine was determined accord-

Thyroxine (T,) and triiodothyronine {T;) concentrations in maternal
and fetal sera. BW, body weight; n.s., non-significant

Mothers Fetuses

n Means -+ SE #n Means 4 SE P

T, (nmol/l) 23 429 4-3.3 23 1094 4+ 5.1 < 0.001
T, (nmol/l) 19 0.5040.05 19  1.2240.15 < 0.01
Correlation coefficients

T, (mother:fetus) + 0.07767 n.s.
T, (mother:fetus) + 0.21016 I.s.
Fetal

T,:BW 23 -4 0.20033 n.s.
T,:BW 19 4+ 0.00243 n.s.
T,: T, 19 4 0.45442 < 0.05
Maternal

Ty T, 19 —0.42385 n.s.

ing to NaumaN and NauMan® Thyroxine antibody was
produced and kindly supplied by Dr. F6LDEsS, triiodo-
thyronine antibody was the kind gift from Dr. NauMaN?®.

Results and discussion. The results are summarized in
the Table. Both thyroid hormones, thyroxine and tri-
iodothyronine are in at least twice as high in concentration
in fetal sera as in maternal ones. Student’s ¢ and paired
tests are highly significant. We did not find any correlation
between thyroid hormone values in fetuses and mothers,
between thyroid hormone. content in sera and body
weight of fetuses. We also did not find anx tendency of
thyroid hormone concentrations to change according to
age of fetuses. In fetuses, unlike mothers, positive cor-
relation between thyroxine and f{riiodothyronine was
noted.

In the sheep fetus, high thyroxine secretion rate in
comparison to maternal one was described®1'. Na-

1 Acknowledgment. We wish to thank Miss R. FAjro8ova for skilled
technical assistance.
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3 Institute of molecular Genetics, Czechoslovak Academy of
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thanielsz et al.1® found also higher thyroxine content in
sera of 3 fetal lambs in comparison to maternal values.
Relatively high and stable values of thyroxine in sera of
7 bovine fetuses were also described 2, but they were not
compared to values of mothers.

In our study considerably higher thyroid hormone
values in fetal sera than in maternal samples were de-
monstrated. We have found that also triiodothyronine
was present in fetal sera in relatively high concentration
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during the last trimester of pregnancy. These results
suggest that thyroid gland has high activity in utero, and
that maternal and fetal thyroid hormone pools are re-
latively independent of one another. Significant formation
of triiodothyronine in bovine fetuses is supposed.

12 p. W. NatHaniELsz, R. S. CoMLINE, M. SILVER and A. L. THOMAS,
J. Endocr. 67, 71 (1974).
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The Underwater Electro-Olfactogram: a Tool for the Study of the Sense of Smell of Marine Fishes!

W. L. SiLVER, J. CaPrio, JoaN F. BLACKWELL and D. TUCKER

Department of Biological Science, Biol. Unit I, Flovida State University, Tallahassee (Flovida 32306, USA),

20 Febfruavy 1976.

Summary. Recording the olfactory receptor activity of marine fishes presents problems due to the shunting of the
electrical signals by the highly conductive sea water, which results in significant signal loss. By recording the large
signal-to-noise ratio D. C. potentials using the underwater electro-olfactogram (EOG), we were able to study olfactory
1eceptor properties of freshwater and marine fishes in a comparable manner.

The underwater electro-olfactogram (EOG)2, a slow
(DC) potential change recorded in the water above the
surface of the olfactory mucosa in response to chemical
stimulation, has been used to study olfactory receptor
responses of freshwater fishes® 4. A single report® exists
concerning EOG responses from a marine species, the
Atlantic hagfish (Myxine glutinosa, class Agnatha), to
amino acids, recently shown to be effective attractants
for some marine fishes® and potent chemical stimuli in
freshwater teleosts7-1%. The electrical responses from the
excised olfactory organ of the hagfish are characterized
by positive-going potential changes. We report here, ne-
gative EOG recordings from in vivo preparations of 2
classes of marine fishes: Chondrichthyes, the Atlantic
stingray (Dasyatis sabina) and Osteichthyes, the sea cat-
fish (Arius felis).

Recording the olfactory receptor activity of marine
fishes presents problems due to the shunting of the elec-
trical signals by the highly conductive sea water, which
results in significant signal loss. Olfactory neural respon-
ses have been successfully recorded (AC) in freshwater
teleosts3: 4718 with metal filled glass capillary electrodes,
tip plated with Pt-black®, placed against the surface of
the olfactory mucosa. We tried this method on marine
fishes, but were unsuccessful due to the shunting of the

Tmin

10mv
imV 0imV

a) b) <)

Fig. 1. EOG responses to 1.0 mM r-alanine. a) freshwater catfish;
b) sea catfish; ¢) stingray. The small response magnitude of the sea
catfish is due to shunting by the highly conductive sea water; that of
the stingray is due to shunting and possibly an insufficient flow of
sea water into its large olfactory capsule, which might also account
for the long time course of the response. Rising edges of records
have been retouched for clarity.

receptor action potentials. By recording the larger signal-
to-noise-ratio DC-potentials, we were able to study ol-
factory receptor properties of both freshwater and marine
fishes in a comparable manner.

Freshly caught specimens from the Gulf of Mexico
were immobilized (stingray: MS-222, tricaine-methane
sulphonate; catfish: Flaxedil, gallamine triethiodide)
and positioned in plexiglass containers with aerated sea
water containing MS-222 perfusing the gills throughout
the experiments. Stimuli were diluted to at least 509,
(stingray) and 25% (catfish) of their applied concentra-
tions as determinded by photodensitometry of dye so-
lutions. The EOG was. recorded with calomel electrodes
via Ringer-agar filled capillary pipettes, amplified by a
direct-coupled amplifier, and displayed on a pen recorder.
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Fig. 2. Stingray (0O) vr-alanine, and sea catfish (@) vr-cysteine,
response-concentration curves in a log-log plot. Peak EOG responses
are plotted as a function of the estimated concentrations delivered
by the stimulator. Thresholds are determined by fitting a straight
line to the respomse values and intersecting it with the control
response, i.e. that obtained with the stimulus adjusted for zero
concentration. The slight electrophysiological responses to the
control stimulus are due primarily to chemical contamination?®:18,



