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From these results we conclude that tannic acid at low
concentrations forms a soluble complex with protein
modifying its spectrum with subsequent disappearance
of the peak at 520 nm for the cytochrome C and at 500 nm
for the metamyoglobin®#; addition of Tween 80 to the
solution splits the linkage of cytochrome C and metamyo-
globin with the tannic acid and causes the reappearance
of the respective peaks. If tannic acid is added to the
protein solution in large quantities, a precipitate contain-
ing the tannic acid-protein complex is formed, With
cytochrome C, this precipitate if suspended in the presence
of Tween 80, gives cytochrome C with the characteristic
spectrum of the reduced form?.

Riassunto. L’acido tannico a basse concentrazioni forma
complessi solubili con il citocromo C e la metamioglobina,
modificandone i relativi spettri di assorbimento nel visi-
bile. I1 Tween 80 aggiunto alle soluzioni contenenti i

Influence of Photoperiods on the Seasonal
Fluctuations of TSH Content of the Pituitary
in a Freshwater Catfish, Mystus vittatus (Bloch)

In spite of the availability of a vast amount of literature
on seasonal, morphological and physiological changes of
teleostean pituitary1-18, very little is known about varia-
tions in their hormone content. Using the thyroidal 118
uptake of rainbow trout, Woobpueap and FonTAINE!®
have assessed the thyrotropic potency of cod. Swirr and
PickrForD?? have evaluated seasonal fluctuations in thy-
rotropic activity of the pituitary in Perea fluviatilis by
stimulating the thyroid of hypophysectomized Fundulus
hetevoclitus. However, they have used only a histometric
technique for the evaluation of the activity. In the present
investigation an attempt has been made to ascertain the
effects of photoperiods on seasonal variations in the TSH
level of the pituitary of a freshwater catfish Mystus vit-
tatus. To avoid species specificity?® effects, the same
species has also been used for the assay of thyrotropic
potency. Thyroidal 113 uptake in response to homogenized
pituitary was taken as criterion for the evaluation of TSH
potency. To suppress endogeneouns TSH secretion in the
receptor fish, they were pretreated with r-thyroxin.

Three groups of adult specimens of M. vittatus of both
sexes with an average weight of 11.0 g and total length of
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suddetti complessi determina la rottura del legame pro-
teina-acido tannico e la ricomparsa dello spettro carat-
teristico delle proteine in esame.

A. ZanoBiNi, P. VANNI
and A, M. FireNnzUOLL

Istituto di Chimica biologica dell’ Universiia di
Fivenze (Italy), 22 June 1967,

5 8, Pareus and K. G. PauL in The Engymes {Ed. P. D. BoYER
H. Larpy and K, MyrBacH, Academic Press, New York, London
1963, vol. 8, p. 97,

% H. M. RavEeN, Biockemisches Taschenbuch (Springer Verlag 1956),
p. 393.

? M. Dixon and E. C. WEBB, in Ensymes (Longmans, London 1964),
p. 386.

10.0 cm were subjected to different photoperiods for 12
months (November—October). Group 1 was kept under
normal photoperiods, group 2 was subjected to continuous
illumination and group 3 to total darkness. For the assess-
ment of thyrotropic content, pituitary glands from each
group in every month were collected for 11 months
(December—-October). The pituitaries were acetone dried
and stored separately in sealed vials. Mature specimens of
M . vittatus pretreated with 150 ug of L-thyroxin in 0.25 ml
physiological saline solution/fish twice a week for 3 weeks,
were utilized for assay. They were divided intc 34 batches
of 12 specimens each. Each batch from 1-33 received
pituitary extracts of an experimental group pooled during
a month, Thus batches 1-11 were injected with pituitary
homogenates of group 1 collected from December—October
respectively. Batches 12-22 were given pituitary homo-
genates collected from group 2 in the same monthly
sequence as that of group 1 and the batches 23-33 received
pituitary extracts drawn from group 3 in the above
sequence. In all batches each specimen received extracts
of 2 pituitaries divided into 6 doses, that is 2 doses/week
for 3 weeks. The pituitary extracts were kept in sealed
vials and stored in deep-freeze, but before injection ex-
tracts were brought to room temperature. The pituitary
homogenates were prepared in physiological saline solu-
tion and the quantity of each injection fluid was 0.2 ml.

Seasonal variations in the TSH level of the
pituitary under varied photoperiods in M.
vittatus. O——O, pattern of cyclic variations
in TSH level of group 1 (normal photoperiods);
O-—-0), cyclic variations in TSH level of
group 2 (continuous illumination); e—e,

Dec. Jan  fab.  March Apri

My e duy  Aug  Se. Ot

. cyclic variations in TSH level of group 3 (total
darkness).
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All injections were given i.p. The 34th batch was treated
as control and given physiological saline injections. The
last injection in all batches was followed by a tracer dose
of 5.0 uc of I'® which was administered i.p. for the
evaluation of thyroidal iodine uptake. The region of the
lower jaw of the specimens containing thyroid follicles
was cut out, blotted dry and its thyroidal iodine uptake
Wwas measured in well type scintillation counter.

Using the induced I3t uptake as an indicator of TSH
activity, I found that this species exhibited seasonal
Ccyclical variations in its thyrotropic potency. With normal
Photoperiodic conditions there were 2 peaks in TSH con-
tent alternating with phases of very low activity. From
the Figure it can be seen that April and September gave
Peak values, January and July low values. The pattern
of cyclic fluctuations was the same in group 2, exposed
to continuous illumination, except that the peaks were
e€ncountered 2 months earlier than with group 1. In con-
trast to this, TSH level in the samples of group 3, which
was kept under total darkness, was very low throughout
the year and may be compared with the minimal potencies
of the other 2 groups (Figure). The 34th batch which was
treated as control showed very low uptake of 113!, due to
the blocked indigenous secretion of TSH.

Under normal photoperiods the pattern of cyclic
variations in TSH level resembles to some extent that of
P. fluviatitisV’, where June and September samples
showed an increase in TSH content but August samples

. were found to be inactive. Continuous illumination
appears to be one of the important external factors
Tesponsible for the early activation of the pituitary with-
out disturbing the basic plan of cyclic activity and thereby
raising the peaks of thyrotropic content by 2 months in
advance as compared to that kept under normal photo-
periods. Total darkness seems to be an other external
regulator which tends to abolish the inherent capacity of
Pituitary for cyclical activity?®.

Zusammenfassung. Mystus vittatus zeigt unter natiir-
lichen Bedingungen jahreszeitliche Variationen des TSH
Gehaltes der Hypophyse. Verinderung der Lichtverhalt-
nisse kann diesen TSH Zyklus beeinflussen: Dauerlicht

Time Course of the Distribution of in vivo
Administered #Sr++ in Rat Liver Subcellular
Fractions

A recent study of the subcellular distribution of in-
jected 89Sr++ in rat liver has shown that, a few min after
the injection, mitochondria contained a very large pro-
portion of the total radiostrontium of the celll. Experi-
ments with uncouplers of oxidative phosphorylation have
led to the conclusion that energy-linked mechanisms for
Sr++ uptake are operating in the liver cell.. Smaller
amounts of 8#Sr++ were associated with the microsomes,
and with the fraction that contains the nuclei of the cells.
The affinity of the cellular organelles for Sr++ is evidently
very high, since only negligible amounts of radioactivity
were recovered in the cell sap. Preliminary experiments
were also carried out on the possible variations in the
Subcellular distribution of radioactivity as a function of
time after the injection of 8Srt+: shifts in the pattern of
distribution were indeed detected, indicating that the
subcellular pools of Srt+ were not irreversibly sequestered
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verschiebt die Phasen, Dauerdunkel unterdriickt die
zyklischen Verdnderungen auf einen geringen Aktivitits-
grad.

T. P. SiNnGgH

Department of Zoology, University of Udaipuy,
Udaipur (Rajasthan, India), 10 May 7967.
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in the organelles, but were to a certain extent inter-
changeable, and communicating with each other. A se-
quential transfer of Sr+t from one subcellular structure
to another could then be a part of the process by which the
liver cell assumes, maintains, and discharges the injected
805+,

A detailed study of the problem has therefore been
carried out, with special emphasis on the times im-
mediately following the injection of #Sr++ The results
obtained have shown that definite changes in its intra-
cellular distribution do indeed occur early after the
injection, and that they involve all subcellular fractions
studied; it is thus possible to suggest a sequence of events
for the fate of Srt+ in the liver cell.

Methods. Commercial rats were used, weighing 250-300
g, and fasted 16 h before the sacrifice. 5rCl, {20 uc/100
g b.ow., in 0.5 ml distilled water) was injected i.p. Frac-
tionation and analytical methods have been described

1 E. Cararoui, J. gen. Physiol 50, 1849 (1967).



