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Haematological Changes in Man

Wg Cdr R Rupnarayan®’,

! Ninnteen haalthy male adutt voluntears were the
pubjects  lo  study the changes In haemeoglobin
santration (Hb), hematocrit {Het) and percontage
nge In plagma valume (PV) durlng 12 hour exposura o
simulated hypogravity by Dry flinmergion method (DI).

Hb and Hot decroased gignificantly by 1 hour bul
ghowoed an increasing trend thercafter. Percentoge
change In PV, as calculuted from Hb and Hei, indicated
glgnilicant incroase ol 1 hour. Tharealier It showed »
it toward decrease which became statistically
slgniticunt by 8 and 12 hours of Dl Hb, Het and PV
teluned o pre-immetsion lovel In recovery sample, taken
12 hours after completion of experimant. Aedistribution of
body flulda during simulaled welghtiessneas probably

prplaing the abave changes.
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Tha signiticant hematological changes of
(spacetlight are reduction in plasma volume &
lteration of red cell mass' It is fell that studies
‘o hematological ~changes during ground
simulation of weightlessness would provide uselul
data in this regard.

Shulzenko and Vil-Vilyams® described 3
~ modification of water immersion model by keeping
{he subject away fram direct contact with water by
interposing a thin waler prool sheet. This model of
Dy Immersion (D) is a better analog of
weightlessness as it naither has the problem of
‘skin maceration and mainlenance of hygiens
nherent in waler immersion nor it has the
discomforts of Head Down it (HDTY' 2. Very litle
data has however been generated through this
method on accounts of its recent orgin. Dl tacility
has been installed at this Institute only very

- recently®,

The present study repars haemoglobin
concentration (Hb) hernatocrit (Het) and plasma ’

during 12 hour exposure 10

simulated Hypogravity by Dry Immetrsion Technique
Maj Rakesh Kumar®, Wg Cdr NS Baboo+,

Sqgn Ldr PK Jain++

volume changes, indirectly calculated from Hb
and Hct, during 12 hours of DI as compared to the

cantrol values.

Material and Mathods

Ninetean healihy male adult volunteers
(age 22.3 1.84 yr)were the subjects of this study.
All were nonsmokers. The subjects were brigled
1o avoid alcohol, o have normal digt and propsr
sleep during the period ot the study. They ware
{amiliarised with the equipment. informad consant
was oblained alter the details of the study
procedure were explained lo them Each subjecl
served as his own control a day prior to DI sludy.

On the day of experiment, the subject
reporied to laboratory at 0700 hrs alter breakiasl.
He was asked lo pass uring which was discarded.
He changed into a cotton vest and well fitting
pyjamas. He was asked to lie supine on the ralsed
platform ot DI tank for thirty minules befare being
subjected 1o Di by jowering the platiorm into the
tank. The detail design of the Dl system has been

reported earlier.

During both control and experimental study,
the subjects are not allowed food and drink during
the ist 5 hour. Then they were served lunch
which consisted of 1509 of rice, 100g of cooked

Dal and 300mi of waler.

The antecubital venous hlood samples
were drawn at thr, ahr, 8hr, and 12hr of DI, and
were collected in picher boltle using double
pxalate as an anticoagulant for haematological
studies. Control samples were drawn a day prior
at the same timings. A blood sample was also
drawn 12 hours aiter the completion of DI 10
acsess the recovery state. Hb was measured by

D A Med) Trainee,
- Asgpoialn Projessal {Pathology) and Head, Dept
e figsietant Professar (Physiology)

. Reackr (Physiolegy ), Armed Forces

Modical Colloge, Pune,

ol Awiation Pathalogy.

Institute of Asraspace Medicing,
Vimanapura, Bangalore 17

13

Jnd J Aerospace Med 35 (2) December 1997




cyanomethemoglobin -~ method. Het  was
determined by Wintrobe's melhod. Het values
were corrected fnr rapped plasma by multiplying
with a factor 0.96” Percentage change in PV was
calculated by lormula given by Harrison®

(HET) x (1-Het 2)

NPV = A 2)
" Chango in PV = |\ tihay x (1<Ha)

=1|% 100

Hht, Hett - for control valuas
Hb2, Het? - tor DI values

The total quantity ol uring passed during 12
hr exposure to DI was collecled and measured
Abaut 100ml of pooled sample was laken in a
plastic bottle containing 1ml of 6N HCI and kept
refrigerated  for estimation. ol urinary  sodium
concentralion.  Control  sample ol uring was
collecled a day prior to Dl Hor comparison

Resulls

Tha mean Hb showed significantly lower
values al 1 hour of DI as compared lo control
value (p<0.01) Therealler, # showed an
increasing trend bul the ditferences from the
conirol werg nol signiticant. The maan values of
Het also showed significantly lower values at 1
hour of DI as compared to control value (p<0.01).
Thereafter il started increasing and the difference
wilh the control became significant (p<0.01) at 12

Table | : Hb concentration, Hematocrit and plasma volume changes during DI
ag compared 1o control values (m+ sd, n=139)

. 1o DI as campared 1o control value (table 1),

hour of DI. The percentage change in PV showed:
a significanlly (p<0.01) higher value over contro
by 11.7% at 1 hour of DI. Therealler, it shuwed
decreasing ftrend and Ihe values becams
significantly less than the control at 8 hour (6.9%

p=.01) and 12 hour (11.2%, p<.01). 12 hour aller
DI, Hb%, Het, % change in PV returned close to 1
hr control values (Table 1),

Urine output tor 12 hours period during D I
(1085 ml) was signiticantly higher (p<0.01) 1
control value (764 mi) and the specific gravity o
pooled sample of urine during DI (1015) w
signiticantly  lower (p<0.01) as compared I
control value (1021). Urine sodium concentration
was significantly higher during 12 hour exposure

Discussion

In the present study hemoglobin
concentration and Het walue at 1 hour of DI
indicated an  eary haemodilution, McCally’
observed a decrease of Hct halt an hour altar
immersion. He estimated that mean PV increased
by 9% which was followed by a progressiv
increase in Het during subsequent 6 hour of
immersion, suggesting a decrease in PV,

HE {gial) Het (%)
Dwration Change in
(hr] Cantrol ] Mean Caontral ] Mean PY (%)
fulii Difl,
| 150 144 08 447 403 38 17
114 + 14 +312 +249 + 61
4 1448 144G {2 424 423 01 15
+7.4 +Y5 £3h +45 +129
f 147 15.1 0.4 414 437 23 649
=13 +1.2 =35 +3.7 =8y -
12 145 152 07 409 448 as 12"
+14 +13 +37 +37 +75
Recovery 15.1 o 450 0.8 0.0
(12 hr alter complation i £13
ol Bl wun)
HPabmn
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Table Il : Urine parameters guring DI as
compared lo control values (m L sd)

| p—— =
Anne Paramotars (_.‘.nntm1 [B]] Mean il
 Volumea, ml 761 1086 325
(=12} 22 4 380
Specific Gravily 1027 1015 6
In=1H) 12 +2
Ma' Cone mmol 92.3 103.7 1.5
{n=T7) I 39,4 + 26,6
| —

"'n-r."fil.m

There is an immediale increass in central
yolume due to cephatad shilt of fluid tollowed by
futher increase i PV dunng 1 hour of
anmarsmn."' i It has bean suggested thal
increased hydrostatic  pressure imparted 10
interstitial fisgsue by immersion perturbs the
halance of Starling torces controling fuid thtration
and reabsorption  between  capillary and
interstitiun. As a resull of alteration in transmural
prassure n ﬂ'ne capillaries especially ol the lowar
sxiremities in the immersed state, there is a nel
reabsorption  of  interstitial fluid inta  the
circulation' . This is indicated by reduced
interstitial fluid pressure during the first hour ol
immersion. An alternative hypothesis has been
suggested. The inilial decrement in Hct may be
secondary lo an immersion induced compressian
of small venules in the preriphery with the transfer
of hypotonic fluid with a lower Het ino the
yascular syslem™ .

Subseguent reduction in PV could be due
lo diuresis, natriresis or reduced fluid intake
. quring immersion” 1% i the present study
uring output and urinary excrefion of sodium was
significantly  (p<0.01) higher as compared e
control values

Greenleal et al” found a reduction in PV by
12.6% following & hour of immersion. He also
noled that total reduction in extraceliular fluid was
proportionately divided betwaen interstitial fluid
volume and PV.

Diurasis was first noticed by Bazette et al'®

‘and has been the siriking teature of all immersion

studies” "7 The neural, hormonal and
haemodynamic faclors have been implicated in
mediating diuresis of immersion' . ANF appears
to play a role in volume regulation due lo its
vasorelaxant diuretic and natriurelic
propenies' '*. Although immersion is associated
with both diuresis and natriuresis, the two events
may not be inlerrelated. Diuresis usually manifest
by 1-2 hour bul nalriuresis usually peaks by 4-5
hour. Moreavar the difference in tamporal profile
ol both has been re-emphasised,  These
observations suggest the imporance ol separala
mechanisms of diuresis and nalriuresis

Ihe present observations on hematological
changes dunng DI are indicative ol ecarly
haemodilution progressing 1o hasmoconcentration
owards the end and these lindings were
essentially similar to water immersion sluclies,
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