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Enhancement of Heniatopoietic Action of Hydrocortisone by Cobalt in 
Adrenalectoniized Rats. (24561) 

JAMES IT. FISHER* (Introduced by W. F. Cantrell) 
I h p l .  o i  PhariizncoloRg, Z'aivpusifv of Loitiwille,  School of Medicine, Loiiisvillp, Ky. 

1i.e have recently reported that adrenalec- 
tomy interferes with the hematologic response 
to cobalt in the rat although rats subjected to 
a sham operation respond to cobalt as readily 
as normal rats( 1 ) .  Further analysis of this 
effect seemed to require experiments in which 
adrenalectomized rats were treated with both 
cobalt and adrenal hormones. Several reports 
indicating that adrenocortical hormones stiniu- 
late erythropoiesis in the bone marrow of the 
adrenalectomized and intact rat (2-5) and in- 
duce an elevation in total circulating red cell 
volume in the normal rat(6) suggested that 
the hormones of the adrenal cortex should be 
investigated in this way. The present report 
describes the results of concurrent adminis- 
tration of cobalt and hydrocortisone to 
adrenalectomized rats in which it was found 
that these substances together stimulate eryth- 
ropoiesis considerably more effectively than 
hydrocortisone alone. 

Materids  and methods. Male albino rats 
of the IYistar (l'urdue) strain were studied in 
2 experiments: ( I ) ,  8 control rats: 8 adrenal- 
ectomized rats receiving 2 mg hydrocortisone 
per kg daily and 8 adrenalectomized rats re- 
ceiving a combination of 2 mg hydrocortisone 
and 2.5 mg elemental cobalt per kg daily for 
a period of 28 days after operation. (TI) 8 
control rats. 8 adrenalectomized rats receiving 
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1 mg hydrocortisone per kg daily, and 8 
adrenalectomized rats receiving a combina- 
tion of 1 mg hydrocortisone and 2.5 mg ele- 
mental cobalt per kg daily for a period of 28 
days after operation. Erythrocyte counts, 
hemoglobin and hematocrit determinations 
were made a t  10, 20 and 28 days. The hy- 
drocortisone and cobalt injections were started 
on the day following the operation. Total 
red cell volumes were determined a t  28 days. 
('obalt chloride+ was given as an intraperiton- 
eal injection daily at  a dosage of 2.5 mg ele- 
mental cobalt (10 mg CoC12 6H20) per kg 
of body weight. The hydrocortisone acetate3 
was suspended in 0.9% NaCl solution and in- 
jected subcutaneously daily a t  various sites 
under the skin of the back. Blood was ob- 
tained for erythrocyte, hemoglobin and hema- 
tocrit determination by anesthetizing the rat 
with ether and clipping the tail. Erythrocyte 
counts were done with U.S. Certified blood 
pipettes and the improved Neubauer counting 
chamber. Hematocrit determinations were 
made with Van Allen hematocrit tubes (1.676 
aqueous sodium oxalate as diluent) which 
were spun for 30 minutes a t  3,000 rpm with a 
radius of 17 cm. Hemoglobin determinations 
were made on the Klett-Summerson colori- 
meter by the acid hematin method( 7 ) .  Body 
weights were determined a t  the time of the 
hematologic studies. Red cell volume was 

+Analytical grade CoC12.6H,0 with maximum 

$ Hydrocortisone acetate supplied through courtesy 
limits of impurity for lead of 0.005%. 
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crease in hemoglobin. The MCV was mark- 
edly decreased at  10 days but was slightly 
above normal a t  20 and 28 days. The red cell 
volume was 3.58 ml per 100 g body weight. 

Hydrocortisone a t  a dose of 1 mg/kg per 
day given concurrently with cobalt a t  a dose 
of 2.5 mg/kg daily induced a marked eleva- 
tion in hematocrit (47%).  rbc count (39c/r) 
and hemoglobin (29% ) . 'The red cell volume 
was 6.66 ml '100 g at  28 days. N ( l 7  was tle- 
creased at 10 and 20 days but returned to nor-  
mal a t  28 days. The adrenalectomized rats 
progressively lost weight when treated with 1 
mg hydrocortisone with or without cobalt. 

The 2 nig 'kg dose of hydrocortisone in 
adrenalectomized rats resulted i n  10% in- 
crease in hematocrit. 39% increase in rbc 
count. and 10%. increase in hemoglobin 
at  28 days. However. total red cell vol- 
ume was onl? 2.4 nil per 100 g. The 
combination of 2 mg hydrocortisone and co- 
balt induced a pronounced rise in hematocrit 
(49% ) .  rbc count (55y ) and hemoglobin 
( 1 7 %  ) .  The red cell volume was elevated 
to the extremely high value of 9.1 ml per 100 
g;. Adrenalectomized rats treated with either 
2 mg hydrocortisone or the combination pro- 
gressively lost weight, the former decreasiqg 
30% and the latter 46% in 28 days. Autop- 
sies at  28 days revealed no evidence of acces- 
sory adrenals in any adrenalectomized aninial 
receiving either hydrocortisone alone or the 
corn b i na t i ons . 

Disc-irssio!r. The remarkable increases i n  
hematocrit and red cell volume evoked the 
combination at  20 and 28 days suggest a syn- 
ergistic (more than additive) action between 
cobalt and hydrocortisone. A thorough 
analysis of this synergism becomes quite in- 
volved because (1 ) adrenalectomy alone pro- 
duces temporary anemia ( 1 -4) : ( 2 ) cohalt in 

the adrenalectomized animal may correct the 
anemia during the first 20 days, although sat- 
isfactory statistical evidence for this is lack- 
ing( 1) ; ( 3 )  cobalt clearly stimulates the 
adrenalectomized rat during the second month 
after adrenalectomy ( 1 ) ; (4) the complete 
dose-response curve for hydrocortisone in the 
adrenalectomized rat is not available: (5) 
loss of weight in certain groups introduces an 
estraneous variable and (6) the large number 
of different groups needed makes it quite dif- 
ficult to carry out a complete experiment in 
which all variables are studied simultaneously. 

Suiizuiayv. Tn the rat, hydrocortisone pre- 
\rented the anemia of adrenalectomy and in 
one experiment caused a moderate increase in 
total red cell volume. Hydrocortisone and co- 
bal t injected concurrently in adrenalectomized 
rats produced a marked elevation in hemato- 
crit. rbc count, hemoglobin and total red cell 
volume. This joint action of cobalt and hy- 
drocortisone at  least equalled the sum of the 
semra te effects. 
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