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Effect of Adrenal Insufficiency on Distribution of Chlorides Between
Plasma and Erythrocytes.
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Lucas' was probably the first to observe a decrease of
the plasma chloride concentration in the suprarenalectomized
dog. Since then, numerous other authors confirmed his fin-
dings in various species of experimental animals>'2 Al-
theugh several investigators obtained negative or contradic-
tory results,’®~'% it is now a generally accepted fact that ad-
renal insufficiency results in a decrease in blood chlorides.
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ADRENALECTOMY AND RED Crrr CHLORIDES

‘In the course of our previous studies on the effect of
various stimuli on blood chlorides.'” we found that the red
cell chloride concentration is usually a more sensitive test of
beginning hypochloremia than the whole blood or plasma
chloride concentration. Since mosi of the above mentioned
investigators used whole blood, plasma or serum for their
determinations, it appeared of interest, therefore, to establish
whether this would also be true in the case of hypochlore-
mia induced by adrenaleciomy. For ihis purpose, we remo-
ved the adrenals from 10 male ,hooded” rats weighing 160—
190 g. They received food and waier ad libilum during the
first 24 hours after the operation. Then food was withdrawn
for 24 hours so as to eliminate the possible effect of varying
food intake. At the end- of this fasiing period, these and 24
control animals of the same strain; weight and sex and fas-
ted for the same length of time were killed. Their blood was
‘collected, clotting being prevented by sodium oxalate. The’

TABLE I,
Chloride Concentrations Are Expressed in mg of Chlovide per100 ccof Material,

Whole Blood  Plasma Red Cell

Noe. Hematocrit ~ Chlorides  Chlorides  Chlorides  Cl: Clp
Normal Animals,
1 40 208 369 189 51
4 4 291 362 188 D2
3 43 C277 355 175 .50
4 - 405 ° 284 355 180 50
3 42 284 362 174 50
¢ 42 201 362 184 50
7 41.5 - 284 362 174 49
8 42.5 277 355 172 49
9 - 42 84 362 174 50
10 41 291 369 192 52
1t - : 2.5 - 277 348 181 52
12’ 42 201 376 183 49
13 42 284 369 172 48
14 . T 45 291 362 190 52
15 o 42 -298 376 190 50
16 - #8432 182 - 50

o Karady, S, Selye H. and Browne, J. 8. L., Proc. Am. Physiol.
Soe., Toronto Apnl, 1939
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Whole Blood Plasma . Red Cell . .

No. Hematocrit  Chlorides Chlondes * Chlorides ~ Clc: Clp; '

17 42 291 - 369 JET! — B0 -

18 43 - 284 369 . 190 52

19 41 298 376 . 185 49

- VI ) 43 284 362 . 182 D0

21 ‘43 277 355 175 A9

227 425 201 369 C186 . .50

22 2.5 204 376 179 48

i 42 284 362 176 .. 49

Avg 42 ‘2.8/ 354 o182 S
Adrenalectomized Auun.lls . : o

1 43 263 348 B 55 | R U

2 42 263 355 - 136 38

3 441 242 30 © 139 A

1 14 248 355 114 32

H 42 254 340, 136 A0

€ 44 T2 362 - 118 33

7 45 248 362 111 31

8 44 254 - 385, . 125 35

9 45 20 369 . 149 Co 42 -

10 43 263 : 355 142 .40

Avg 436 256 354 134 .38

chlorides were then directly determined in the plasma aud
the whole blood while red cell chlorides were calculated
from these values and from the hematocrit reading. This in-
direct method was used because it proved difficult to mea-
sure pure red cells accurately and because direct determina-
tions showed that there is no significant difference between
the calculated and the directly determined values. The de-
terminations were performed with the Rusznyak® micro.
method which in our experience gives results which check
well with those obtained by the Vdn Slykc method. Table.
I. summarizes our results. -

As the table indicatcs, there is a relatwcly sllght dec-
rease in plasma chlorides, a somewhat more marked decrease.
in whole blood chlorides . and a,_very pronounced decrease-

18 Busznyak, S., Biochem. Z,, 1920 114, 23. Tllmua
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in the red cell chloride concenfration. As a result of this, the
index Clc:Clp: (that is, the chloride concentration of. the
cells divided by the chloride conceniration of the plasma)
falls considerably. In 7 of 10 animals in the adrenalectomized
group the plasma chloride concentration was within the
limits of normal variation while in No. 11 among the nor-
mals, for - instance, the plasma chloride concentration was
below the average of the adrenalectomized group. This may
explain why many of the authors who based their conclusi-
ons merely on plasma chloride determinations obtained in-
conclusive results. [t will be seen that the red cell chloride
conceniration in all adrencalectomized animals is considerab-
ly lower than it is even in the lowest of the normal figures.
Similarly the Clc:Clpi “index in all the adrenalectomized
animals is lower than the lowest value in the normal group.

Conclusions. Experiments on adrenalectomized rats in-
dicate that the red cell chloride concentration decreases much
more markedly during adrenal insufficiency than does the
plasma or whole blood chloride content. In cases of slight
hypochloremia caused by moderate adrenal insufficency,
the direct or indirect determination of the red cell chloride
" concentration or of the index Clc: Clp is a more sensitive
index of a change in chloride metabolism than the more
commonly determined plasma of whole blood chloride con-
~ centration.



