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Starvation of different durauon ls frequently recommended as a treatment
for weight reduction purposes [1,2], or it can be either a result of psychologi-
cal disturbances [3] or the outcome of severe diseases [4, 5] The pathophysiol-
ogy and consequences of staryation are widely discussed in current literature
and the changes in starved : organism are explalned mainly by the lack of pro-
tein supply.

The aim of the present study has been to investigate the cell volume
changes after starvation: of dxﬁ'erent duranon and its role in adaptatlon or in--
tolerance to starvation: - :

The hydration state is-an adaptlve reaction of the cell to environmental
changes [6]. Cell volume changes can modulate: the .cell functional activity by
changing the surface of the cell membxane resultmg in changes of the number
of active units of receptors ~-increase in swelling and decrease in shrinkage,
when a part of the functional dctive receptors goes into reserve; their function
can be restored in case of recovery of [7] the cellular hydratlon initial state.
Cell membrane packing in cell shnnkage process thus leads to the decrease of
chemosensxtmty [8] and functional.activity [9]. The protein [10] and glycogen

" [11] synthesis in the cell and other important metabolic processes [6] are con-
trolled by cell volume changes. Cellular hydration state is an important deter-
minant of protein turnover; the increase in cellular hydration acts as an ana-
bolic-proliferative signal, whereas the cell shrinkage is catabolic and antiproli- -
frative [12]. The information about the hydration state of different tissues can
help to understand the whole network of metabolic processes, established in
different periods of starvation and: the time for onset of disadaptation for every
certain tissue. :

Material and Methods

White male rats with average welght of 150g were used for the experiments.
The animals were fasted for 2,3 and 4 days. The hydration of different tissues
was measured immediately after decapitation.; after weighing the - tissue sam-

101



\

ples of starved and fed (control) rats were dried in a thermostatically con-
trolled oven at 105° C for 24 hrs, reweighed and the hydration index was cal-
culated as (wet weight — dry weight)/dry weight and expressed as water con-
tent g/g dry w..The mean values, standard deviations and statistical probability
by Student’s test was calculated and the figures made with the help of com-
puter program Sigma Plot.

Results and Discussion

The dehydration of all tissues of rats, expressed in various intensities, was
studied, which was growing in most of the tissues till the 4th day (see the fig-
ure). After 2 days’ starvation (48hrs) the hydration of brain decreased to 4.3%,
of liver — to 5,3 %, spleen tissue — to 4.1%, while the hydration of heart was
not changed.

The animals starved for 3 days drank water in a greater amount than the
controls, but the decrease of hydration of tissues was more expressed, the in-
ternal organs showed an extraordinary low turgor at first sight. The decrease of
hydration of brain was 5,1%, liver — 15,7%, spleen — 6,4%, and a tendency of
decrease of heart tissue hydration state was noticed.

The most interesting were the data obtained after 4 days of starvation,
when the decrease of brain hydration was severe (11,2%), for the first time a
marked decrease of heart tissue was detected — for 6,4%, a "restoration” of
spleen and liver tissue hydration was observed. The restoration of hydration
levels could be the sign of decompensatory hyperhydration of cells, initiated
after 96 hrs of starvation, as in most of the cases the rats didn't survive after a
longer duration of starvation. As it can be seen from the results the heart tissue
has the best volume regulating capacities, as it is the last being involved in the
process. Spleen is the first to show hyperhydration, maybe because of pre-
venting the hyperhydration of blood as a result of shifting water from other
organs.

The decreased sensitivity of different tissues to catecholamines and thy-
roxin, observed during starvation, was explained by the authors as a result of
decrease of a number of receptors because of protein starvation [13,14]. Of
great interest is the fact that the sensitivity of tissues of starved rats to insulin is
decreased because of the reduction of the relative number of receptors [15], a
fact which can be explained also by the results of our experiments; dehydration
of cells leads to the packing of the cell membrane and thus a part of active
protein molecules are stored as a reserve, and can be reactivated after restora-
tion of the initial volume of the cell.

There are interesting data about starvation induced multiresistance to haz-
ardous influences in Enterococcus faecalis [16] and mutagen induced mutations
decline during starvation in Escherichia coli [17] which also could be explained
by shrinkage induced decrease in sensitivity.

Insulin is shown to promote protein synthesis during feeding [18], which
corresponds to the theory of hydration state regulating the cellular metabolism,
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as the protein synthesis promotion of insulin is considered to be secondary to
its swelling inducing action [6] on the cell. The data about Na-K pump activ-
ity, activation of peroxide formation processes [19], protein synthesis decrease
during starvation [20,21] and many other data in current literature could also
be explained by the theory of the role of cell volume in metabolic control and
can be explained by the dehydration mechanism of pathophysiological changes
in starvation.
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The changes in metabolism, induced by starvation and explained as a result
of protein deficiency induced decrease of the number of receptors, we explain
by the decrease of amount of receptors because of shrinking of the cells and
the decrease of mean surface of cell membrane, resulting in the decrease of
the amount of functioning (active) receptor units. This process could be devel-
oped by the cell for establishing an economical metabolism in conditions of
energy starvation and thus protecting cells from various hazardous influences.
This fact may be useful in some conditions, where a short period of starvation
may have beneficial results. A
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UNLULULNREBOARGE LELART E LRPRVELR GULULE OOLLUSUT VL
U.UAwbhtpwi, U L. Adwjpuwybinjwl

Shnmgnunty k484, 72d, 96d unjwhwpnipyniGhg hbnn uwhnwly wpnt wn-
(itnGhph ?nwllllpl}p hynuujwoplbpmy ghwynn hhnpumwghnG ginthnfunipyniGGtpnp:
Unjwhwpnipjw wbngoipyoiGhg Yujuwo ghujy G6 wwppbp hynufwopGhph
wnuwppbp wuwnhwGh hhppumwghnG thnhnfunipniGitp: fugwhwjnyb €, np hhy-
punwghnl thnhnfunipmiGGbph wpnwhwnywonipjul wumhdwih o gpubnpdwi
hwdwp wlhpiudbpn  dwdwlwludpgngbtpp wwpptp  hymujwopltph  hwdwp
wmuwppbp GG:: -

Iépgh_pgﬁhph nthhnpunnwghw( htinhGulyGbpp qpmnui b6 npwbu unjwhwpmpjuG
duniwwl wpuupnughnG wihpudtn wwytwb' tGhpgbnhly pungh hwinby pegh
wunuyu Gwtpul nhwlghw:

T'OJIOJAHME BBI3BIBAET JETMIPATAIIAIO KJIETOK
A.A. lanuenss, C.H.AitpaneTsH

BrU10 MceenoBaHO rMAPATallMOHHOE COCTOSTHME Pa3IMYHbIX TKAHEH KphIC
riocne ronopaHus B Teyenue 48, 72, 96 4. Habmopanace neruaparauusi TKa-
Helf, CTereHb BHIPXEHHOCTH KOTOPOU 3aBHCHT OT CPOKa ronofaHusi. B pas-
JIMYHBIX TKAHSX CTENEHb MPOSBICHHUS I'MAPATALMOHHBIX U3MEHEHH U CPOKH,
Heo6XOoIMMBIe IS MX BHISIBIEHUM, OBUIM Pa3IMIHEL

JeruapaTaumio KJIeToK aBTOPhL PaCCMAaTPUBAIOT KaK CIOCO6 ajanTauuu K
rOJIONAHWIO, 3allIUTHON PeaklMe KIETKU K SHEPreTUYECKOMY I'OJIOAY.
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