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THE EFFECT OF PREVIOUS EXPOSURE TO HIGH
TEMPERATURE ON THE HEMOLYSIS TIMES

AND OXYGEN CONSUMPTION OF
CUNNER ERYTHROCYTES·
P. It. IIUNTD ..... IL II1JNTBB,

Unlftnlty of Oklahoma. NOI'ID&Il

one of the authors (PJUl.) baa conducted a sertes of experiments to de­
termtne what re1attonshlp, If any, emu betWeen the metabolio aet1v1ty of a
ceD and the maintenance of the selectlve permeabWty properties or ttl mem­
brane (See Hunter, 1936. for the f1rIIt paper In this series). One method U88d
to attack this general problem was described by Hunter and Pahlg1an (1940).
In tbetr experiments, chlcten erythrocytes were exposed to high temperatures
for a period of time and then returned to 37·0 and respiration and perm­
eabWty were measured.

In the present Investigation the erythrocytes of the cunner (T4utogol4bnL1
~SUI) were subjected to a s1m11ar heat treatment and then resptration
and times for hemolysis were measured. 'I1lese data are now preeented because
they are considerably dUferent from those prevfouaIy reported.

Blood. obtained either directly from the heart or by cutttngthrough the
gtlls. was defibrinated. In order to obta1D a sufflelent number of cella tor a
single experiment. the blood from several incUvlduala wu mlDd. It wu
placed in sma1lstoppered vials In a water bath tor one hour. UDlees otherwise
Indicated, at the experlmental temperature. It wu then allowed to return to
a temperature of 25°0. Oxygen-conaumptton measurements were made In the
usual manner using a Barcroft-Warburg apparatus (Dixon 193.). Hemo11lda
times were measured by detennJ.n1ng the time requlred for 80 percent of the
cells to hemo1y7Je, whlle cell counts were made using a standard counting
chamber.

OXygen-consumption meBSUrements are presented In Table I and Fig. I. It
can be seen that subJeet1ng the cells to temperatures between SO· and 40· 0
for an hour and 40° for 10 minutes increased the rate of oxypn COrwl1mptJou
after the cells had been returned to 25°0. Temperatures above •• reeulted m
marked chang~ in both the color and consistency ot the blood, which are sa­
8OC1a~ with a decrease in the rate of oxnen CODIUIDptIc)D.

The effect of this temperature treatment on the time for hemolysf8 In
several nonelectrolytes 18 Indicated In Table n. In general there fa a decrease
in t1me for hemolys1a.

It fa obvious that exposure to tem.peraturee~ above normal
may affect a cell in a variety of ways, which makes a complete analysla of
such fragmentary data impoulble. However, the dlfference between the be­
havior of ebtcten and cunner~ mteht be Int.erpnted .. support..
Ing the conclusion pnMously reported.

-TIM apea1meDW work. perfCll'lDed -' 1MB~ MmDe IMoratoq aDd
'be ZOoklu DepaRmeD' of Dade I81aD4 8tate OoDep, wu made~.. _ INDtI­
lD...ad to ODe 01 tbe autbGn (P. B. B.) frOID t.be AII*'tcaD~ Of AnI UId
ecs.ee. ADd frOID a. AmedcaD ~tIoD for t.be A4yg...... of .....
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TABLJI D

."tJCt 0/ prnfolla crponre to IIWh t6WjAJatlft 011 tile~ 0/
CIUI1Nr~

SUbltaDce Average time in aeccmd8 for 10 PII'CeDt JJemoIJIIa Percent

25° Con- .,. 40· ... 35· 30· 0banIe
trol (l0Y!D.)

BtbyJene ~l 8.0 8.'7 -18.2

7.2 8.3 -12.5

8.9 8.3 - 8.'7
7.7 8.9 -10.4
8.4 '7.8 - 8.G

Diethylene glycol 13.8 11.3 -18.9
12.'7 10.G -17.3
12.4 8.G -23.4
13.3 12.'7 - 4.5
12.'7 8.1 -22.8

Trtetbylene ,lycol 48.6 2U -4'7,9
25.8 22.2 -13.3
25.3 22.8 -10.'7
6U • .2 -10.2

Glycerol 282 202 --22.9
250 .1 -19.8
247 178 -27.1
267 2&0 -8.4
240 .,.,

-87.9
Urea 313 221 -28.4

234 181 -18.4
225 180 -20.0
287 28& -18.1
230 4'7 -79.G

Thiourea 81.9 51.4 -1'l.0
55.6 48.0 -17.1
63.0 4U -UU
80.8 63.2 -12.2

MaJonamlde 1286 1012 -20.1
1581 11M -23.5 .
1282 111& -12.3
18 11M - 9.'1
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PIa. l-'Ibe effect of previous exposure to high temperature on' the oxyven
conaumptlon of cunner erythrocytes.
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