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Urinary chaenges in Celecholsmine (CA), Yaniliyl
Mandelic Acid (VMA), 17-Oxogenic sterolds (17-0GS) and
lott loss of No', K', Ca'', Mg'", and Bl were assessed
after 6 and 12 howrs of dry Notation [OF) and wore
compared againgt the contrel values of these blochemical
vatiablos obtalned afler & and 12 hours of normel
sadentary activity, A significant change in  the
adrenocortienl  and  sympoethosdrensl  sclivily  was
obsorved ofter 8 and 12 hotrs of DF. The total urinary loss
of N, Ca®' | .I!g?' ware significantly higher after 6 and
12 hours of DF. The total ueinary loss of K and P
obsorved after 12 hourse of OF weras aiso high. The
mechanlsm of these changes could be explained by
redistibution of body fuwld and  altered  hormonal
mechanlsm a5 observed during other ground based
simwlation studies of weightlessness.
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Exposure of man lo weighllessness as
encountered in arbital flight has revealed a series
of aleralions in  fluid, PJF-Nme’rP mineral
metabolism and hormonal activity 2" Much of our
knowledge conceming the mechanism of {hese
changes has been acquired through the ground
based simulation studies; prominent among them
are -68° head down tilt (HDT), head .::-u! water
immersion, bed rest and immobilisation” % Soviet
Scientists have employed a dry flotation (DF)
technique in which subjecis are pru:rlec:ted fram
water contact by a thin plastic sheet”.
been reported to represent an ideal analog of
migrogravily gince il has been demonstrated that
the physiological changes related to  flud
redistribution endure longer when condition of
weighllessness is induced by DF®. This study
reports changes in lhe urinary fluid volume,
electrolyte and mineral excretion amd urinary
calacholaming and Oxogenic stercid (17 OGS)
excretion after exposure 10 6 and 12 hours of DF
as against those noted during normal sedentary
activity of similar duration,

[his has-

Material and Methods

The subjects in this study were eighteen
healthy males (Age: 21.3 + 3.7 yrs; Ht . 167.5 +
9.8 cm, Wi : 84.2 = 9.8 Kgs). Ten of them were
subjected 1o DF for & hours (0700 hours o 1300
hours) and the other gight subjecls were exposed
to DOF for 12 hours (0800 hours lo 2000 hours).
On the day of experiment subjects reported to the
labaratory after breaklasl, Subjects emplied Lheir
bladder complelely and were asked to lie supine
on the raised plattorm of OF tank for 30 min
before being subjected to OF by lowering the
platiorm into the tank. The detail of DF laciity
designed and ‘rgevaloped at this Instilute is
reported earlier . Similar fiuid and tood regime
were maintained during DF and control study ie,
normal sedentary activity. Subject’s urine samples
were collected during DF and normal sedentary
aclivity of similar duration in a clean urine
collecling jars, pooled and the volume measured,
An aliquol was preserved in 6N HCL and
feingeraled Urine samples were analysed I-:tr
Na', K' by Flame photometry, Ca®', Mg
Inorganic Phosphate (Pi), creatining, 17- GGS

Epinephrine (E}, MNorepinephring (NE), and
Yanillyl Marsdelic Acid (VMA) by standard
procedures’ . Al the urinary values were
expressed as creatinine based ratio since this
reduces error due to the differences |n 1|n1|ng of
urine collections and bladder emptying'?

Results

As compared to control, urinary Volumes
were significantly higher both after 6 and 12 h of
DF. Total urinary creatining values obtained after
& and 12 h of DF were not significantly different
Irom their control values. Changes in urinary Na*,
ca’, Mg’ were significantly higher bolh aller 6
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and 12h ot DF, while the changes in K™ and Pi
were significant atter 12h of DF (Table-1)

Table | : Urinary Na*, K*, Ca®* , Mg®", Pi (mmol/100
pumol creatinine), Creatinine {(mmol) and urinary
Voluma {ml) changes following & hour (n=10) and
12 hours (n=8) of dry flotation (mean | SEM).

Contol DF (Gh} Diaitn o

M 0. 0500109 153040134 D54010.141 <000
K 0.4 70046 BETTHO058  DI0140.044 NS
Ga™ DO 7AHO.0006  ODA140D07  OODIGI0005S <008
My’ DOTZHO00BT  D.OOKO006F DOZIPIODOR <008
Pi 0,335 048 DASTO068  DOPROME NS
Craat 442040250  B870s0106 (54407 NS

Llrianary
Volume 4474502 BIHT A SR44AT 7 «0 001
Control DF {12n) Deha P

Ma” 062510128 121060250 057020 <008
K 018340 0134 026440044 Q0BIR0023 05
ca® O 016+ 0.003 0MOMODES  OODIEHOD0E <008
Mg ODAGHOO0DE OOGRIODOB 00210003 005
i 0.15820 048 028640074 013RLD041 <005

Gl 1237043 280 11.060+2 920 -1.32 43 860 K5

Ining

Lrinary

Yolwme B8 8024 1M E6E 3072010846 <001

Increase in urinary 17-CGS were significant
during & hof DF but the subsequent rise observed
after 12 h of DF were not. No significant changes
were observed in the urinary excretion of E, NE
after 6 and 12 h of DF, while the rise in the urinary
VMA were significant both after 6 and 12 h of DF
(Table 1.

Discussion

In the present study, significant increase in
urine volume was observed both after 6 and 12 h
of DF as compared lo the conlrol valugs. The
magnitudes of increase in uring volume ware
however not significantly different under the two
conditions of DF. The pronounced diuresis
observed in this study were similar lo those
reporled after HDT® and head out immarsion

ex;rerimnTsS. Caphalad fluid  redistribution
leading to simulation of alrial volume receptors
and reflex supression of ADH secrelion have
been quoted as the possible mechanism lor
increased fluid loss™ ',

Table ll: Urinary Epinephrine (E}, Norepinephrine
(ME) (nmal/100 pmol creatinine}, Vanlilyl Mandealic
Acid (VMA), 17-Oxegenic steroids (17-0GS)
(maol100 pmol creatinine) changes following 6 h
(n=10) and 12 h {n=8) of dry flotation (mean ¢ SEM).

Conlrad OF (6 1) Dol p

1.E 0.1630.040
2 NE 0 G200 149
3 VWA 00780007
4, 1065 033240 044

024640047 00RDIO00AT M5
Q74040139 002040194 ME
0106002 002810008 <002
04650044 013260060 <006

Conbol DF (12 h) Dhlta o

I.E GzzaH00M
2 NE QE40+0. 155
3 VMA  00R5H0005

417 0187L0.028
0G5

091010330 069040 338
JB40+2 280 20002260
QOvE00l6  0040t0.016 <005
Q630109 0101256

£S5

The values of Na® excretion ware found 1o
be significantly elevated during Gh of DF. During
12h of DF both Na®, K™ excretion values were
found 1o be significantly elevated. The magnitude
of percentage rise of Na™ excretion were found to
be significantly higher at 12h of DF as against
ihose noted during & h of DF. The rise in the level
of Na® excretion cbserved after 6 and 12 h were
similar to those reported during HOT*, head oul
water immersion®. A diminution in aldosterone
secretion has been reported during HDT®, water
immersion® and space flight"Z. In space flight
natriuresis can be seen even when aldosterone is
increased’. Further, involvement of increased
secretion of atrial natriuretic factor (ANF)®, and
diminution in the activity of angiotension |l and
ADH, which are known tor Na' retaimng activily,
have also been irn;:lnliq'.'.;;ltﬂn:!ﬁ''2 Kaliuresis
chserved after 12 h of DF suggests increased
activity of aldosterong. However conlinued
natriuresis even at 12 h of DF appear o be
infuenced by a predominating action of ANF.
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A good correlation has been repored to
exist between Ca‘' and Na' excretion ie
whenever |here is increased nalriuresis thare will
be increased calciurea also'>. This suggest
invalvemnent of a third faclor probably as a result
of apparent plasma uulurne axpansk:rn which
inhibit the mabsur\:élon of Ca®*, il there is a large
excretion of Na' '™ Loop ﬁsurellcs for example
turosemide  provides amlhur? example ol
correlation between Na' and Ca®'. This inhibits
the active reabsorption of Na* and CI' in the thick
ascending limb which will prebably impair the
formation of lumen posilive lransemlrmrim
petential dirfamnm thereby Impairing the Ca*“'
absorplion’

Renal handling ol Mq‘ Is poory
underslood. Howevar charp}iges in Mg excretion
parallels that of Ca® In this sludr the
changes in the urinary excretion ol Mg"' both
dunng 6 and 12 h of DF were similar 1o those of
ca™" and may be explained on the similar basis.
Ihe signilicant increase seen in he excration of
Piat 12 h ol DF may also be due to the apparant
plasma volume expansion or as a resdl of third
factor effect'?.

In a recent study conducled by Amaud et
al’ who used a -68° HDT model for simulating the
effect of microgravity reporied & significant
increase in the urinary excretion of Na“ and ca’’
on the Ist day, Pi on 6th day, and reduction in
serum PTH and 1-25 dihydroxy Vit D en 6th and
7ih day respeclwely This study showed an early
change in Ca** and F[ excretion but in view of the
recent findings on Ca®*, Pi requlating hormones
do not suggest an early bt:me demineralization but
may be an early ion flux associated with cephalad
fluid shift leading to an attered renal handiing of
Ihese lons.

Urinary 17-OHCS level showed a marked
reduction during space flight but a ngnrfrc.anl rise
was reported on the first day post tlight e During
bed rest, blood levels of ACTH was seen fo
increase gradually’ In the present study, a
significant rise in the urinary excretion of 17-0GS
was observed after 6h of DF which could be due
to an early rise of ACTH secretion but subsequent
rise observed aller 12h of DF was not significant.

Exposure to weightlessness is
accompanied by marked reduction in the activity
ol  sympathetic  nervous  system  and
catecholamine release'™. I is reported that a
decrease in sympalthetic activity is associated with
increased incidence of orthostatic h-,rpotensiuns',

A decrease in plasma lavel of NE was
noted at day 7 ol HOT and remained so during the
entire penod of 30 day ﬂxpﬁsureg. In the present
study urinary excretion ot E and NE remained
unchagad after 6h of DF and showed a rise at 12
h of DF, though not statistically significant, These
indicated that there was no reduction in the
sympathelic activity during the early hours o
axposure 1o DF,

Changes in urinary excretion of VMA
indicata the activily of the sympathoadrenal
syslems. A significant increase in VMA excralion
has been reported after 2 and 4 h ol head oul
water immersion”. In the present study, YMA
excretion showed an increase after 6 h of DF
which showead furiher increase al 12 h, These
VMA changes as well as the changes in E, NE
excretion do not suggest a decreased
sympathetic activity during this period of
obsearvation,

To conclude, present obsewaimns ol the
urinary excretion pattem of Na*, K*, Ga®*, Mg®*
and Pi at 6 and 12 h of DF suggaﬂl Ihal the
urinary loss of lhese are significanlly increased
during early hours of DF. Eventhough the
magnitude of these changes were nol similar lo
those reported during space Hight and other long
term ground based simulation studies, the
changes were in the similar direction and are
indicative of early effects of weighllessness. The
changes in the urinary levels of E, NE and VMA
observed after 6 and 12 h are suggesiive of an
increased sympathoadrenal activity during the
abserved period of DF
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