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ance indicating that this drug has no effect on
non-immune clearance of foreign proteins.

It is evident that foreign gamma globulins
or albumins are cleared more rapidly from the
blood during the exponential phase than are
homologous gamma globulins or albumins.
The reasons for this phenomenon are not
clear; it can be stated rather definitely that
this second or catabolic phase of antigen dis-
appearance is non-immunologic in the sense
that antibodies are not found at this time. At
least 2 possibilities explain these findings: (1)
the same enzyme systems responsible for
breakdown of homologous protein also cata-
bolize heterologous proteins, the different
rates being due to substrate differences. (2)
Different enzyme systems acting at different
rates catabolize homologous and heterologous
proteins, even though they are oi the same
molecular species. These possibilities are
now under study.

Summary. Rates of elimination of iodi-
nated heterologous and homologous albumins
and globulins were studied in normal and 6-
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mercaptopurine treated animals. The half-
life of exponential phase of antigen elimina-
tion was the same in normal and in 6-mercap-
topurine treated animals. These results were
similar to those obtained by others in X-ir-
radiated and tolerant rabbits and support the
view that the exponential phase of antigen
elimination is not due to antibody formation.
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It has been adequately demonstrated that
hemorrhagic anemia, hypoxia, or administra-
tion of cobalt will stimulate erythropoiesis(1).
Carnot(2) originally suggested the presence
of an erythropoietic stimulating agent, eryth-
ropoietin, in plasma of anemic rabbits, and
subsequent work has confirmed its existence
(3). It was of interest to determine the ef-
fect of this erythropoietic factor derived from
the plasma of anemic rabbits on erythropoietic
response induced by hemorrhage, hypoxia, or
chronic cobalt administration.

Materials and methods. Male and female
New Zealand rabbits were made anemic by
repeated injections of phenylhydrazine hy-
drochloride(4).  Erythropoietically active

* Presented at Fed. Meeting, April 1957.

plasma obtained from the anemic rabbits was
boiled, filtered as described(5) and frozen un-
til used. Male rats weighing 140 to 160 g
were bled 2% of body weight by cardiac punc-
ture under light ether anesthesia. Immedi-
ately following hemorrhage, the rats were in-
jected intraperitoneally with an equivalent
volume of erythropoietically active boiled ane-
mic rabbit plasma or isotonic saline. Each day
thereafter, 1 ml of the respective materials
was administered by subcutaneous injection.
Blood samples were obtained from the tail at
1,2,3,4,5,7,and 11 days after hemorrhage
for various determinations. Rats weighing
140 to 160 g at start of experiment were ex-
posed to reduced barometric pressure (310
mm Hg) for approximately 8 hours a day, 5
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TABLE I. Effeet of Injections of Boiled Anemie Rabbit Plasma Filtrate or Saline on Blood Values in
Hemorrhaged Rats.

Control Day-1 Day-2 Day-3 Day-4 Day-5 Day-7 Day-11
Ret Het Ret Het Ret Het Ret Het Ret Het Ret Het Het, % Het, %
Injection To \
Saline 2.1 443 11.5 32.8 7.8 319 12.7 32.8 164 34.6 16.8 35.5 40.6 44.3
Boiled fil- 2.4 44.7 131 31.8 8.7 326 10.9 33.9 157 355 13.6 354 40.4 45.6
trate

Each figure represents avg of 6-8 rats.

to 6 days a week for 4 weeks. When not in
the low pressure chamber, animals were main-
tained at room conditions which approximated
sea level pressure. One group of hypoxic rats
was given 1 ml boiled rabbit plasma daily by
subcutaneous injection during the 4 weeks in
the low pressure chamber and for 3 weeks aft-
er removal from the chamber. The other group
of hypoxic rats received 1 ml isotonic saline.
Two groups of control rats for the hypoxic
groups were similarly injected, but were main-
tained at room pressures at all times. All
groups were injected for 7 weeks. Blood sam-
ples were obtained at weekly intervals. Rats
were fed a diet of ground rat pellets with
0.04% CoCly * 6H20O added to the diet. One
group received 1 ml boiled anemic rabbit
plasma daily by the subcutaneous route. The
other group received 1 ml isotonic saline. Two
groups of rats without cobalt in the diet were
similarly injected with boiled anemic rabbit
plasma or saline. Blood samples were ob-
tained at weekly intervals for reticulocyte and
hematocrit percentage determinations.
Results. Standard hemorrhage. One day
following hemorrhage, the hematocrit per cent
of both groups decreased to minimum values

(Table I). Increased erythropoiesis occurred
during the first day as indicated by the in-
crease in circulating reticulocytes, although
no change in hematocrit per cent was evident
until the third to fourth day after hemorrhage.
A rapid increase in hematocrit per cent took
place after the fifth day. By the eleventh
day after hemorrhage, normal values were ob-
tained. There appeared to be no difference in
rate of recovery from a standard hemorrhage
whether the animals received injection of
boiled anemic rabbit plasma or isotonic saline.

Hypoxia. Exposure of rats to decreased
oxygen tensions induced a marked increase in
hematocrit percentages and a moderate in-
crease in circulating reticulocytes (Table II).
A plateau effect was encountered after a 2
week exposure and continued until the hy-
poxic stimulus was removed. During the pe-
riod of increasing hematocrit percentage,
there was no difference in response between
the boiled anemic rabbit plasma and saline in-
jected groups. However, animals maintained
at room pressure and injected with boiled
anemic rabbit plasma showed a statistically
significant increase in hematocrit over those
injected with saline. After the hypoxic stimu-

TABLE II. Effect of Injections of Boiled Anemic Rabbit Plasma Filtrate or Saline on Blood
Values in Rats Rendered Diseontinuously Hypoxic in a Low Pressure Chamber (LPC).

Room
pressure 310 mm Hg — — Room pressure
Control 1wk 2 wk 3 wk 4 wk 5wk 6wk 7wk
Ret Het Ret Het Ret Het Ret Het Ret Het Het Het Het
Treatment % g N
Saline LPC 1.6 44.5 3.4 51.6* 1.6 61.0* 4.8 60.3* 4.8 61.6*¥ 51.6* 46.0 41.8
Boiled fil- 1.3 455 4.5 53.4* 2.6 605* 59 61.0* 6.0 59.2*% 50.8% 51.2*% 52.1%
trate LPC
Saline 1.6 44.0 2.4 44.0 4.0 44.0 3.0 41.0 2.5 44.0 43.9 452 44.1
Boiled fil- 1.6 43.6 2.2 47.6* 24 473* 2.0 483* 2.9 50.0% 49.4% 47.2% 50,3%
trate

Each figure represents avg of 5-6 rats.

* Significant difference from saline controls, 1% level.
1,

Idem

, 59,
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TABLE III. Effect of Injeetions of Boiled Anemic¢ Rabbit Plasma Filtrate or Saline on Blood

Values in Rats Fed Cobalt.

Tnitial 1wk 2wk 3wk 4wk 5wk 6wk 7wk
Treatment ‘ Het % \
Cobalt and saline 4.4 +4.8 45.7 50.8%  53.6%  53.5%  55.3%  56.0%
Cobalt and boiled filtrate 448 48.0%F  50.5%7 33.5%  52.3%  59.4*%  57.0%  62.2%%
Saline 4.0 +4.0 4.0 41.0 44.0 43.9 45.2 44.1
Boiled filtrate 43.6 47.6%  47.3% 0 483* 0 50.0*  49.4% 472t  50.3t
Each figure represents avg of 5-7 rats.
* Significant difference from saline control at 1% level.
Idem 5% .
b ” cobalt and saline group at 1% level.

lus was removed, hematocrit values of the
saline injected group returned to normal. On
the other hand, after return to sea level pres-
sure the hematocrit percentages of rats which
received boiled anemic plasma remained above
those of the saline injected controls.

Cobalt feeding. Feeding 0.01% cobalt pro-
duced a polycythemic response in normal rats
as indicated by an increase in hematocrit
value (Table I1I). When boiled anemic rab-
bit plasma was administered in conjunction
with the cobalt feeding an additive effect was
observed.

Discussion. Boiled anemic rabbit plasma
filtrate containing erythropoietin as well as
anemia, hypoxia and cobalt feeding stimulate
erythropoiesis. However, when prolonged
erythropoietin  administration is combined
with either anemia or hypoxia, no additional
effect is noted. Possibly the endogenous
erythropoietin produced by hemorrhage or
hypoxia exceeds and masks the effect of the
relatively small quantity of exogenous and
possibly partially denatured material injected.

The mode of action of cobalt in producing

polycythemia is unknown. Unlike its effect
in anemia or hypoxia, erythropoietin in boiled
filtrate has an additive action in cobalt poly-
cythemia which is evident in the early stages
of combined stimulation. This result may
be explained by assuming that the cobalt stim-
ulus is suboptimal or that a different mechan-
ism is activated by cobalt.

Summary. 1. Repeated administration of
erythropoietin fails to increase the erythro-
poietic response to hemorrhage or hypoxia,
measured by hematocrit or reticulocyte values.
2. Polycythemia is greater after simultaneous
administration of cobalt and erythropoietin
than after cobalt feeding alone.
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The antigenicity of human growth hormone
(H.G.H.) has now been clearly established
(1,2,3,4). With the advent of more highly
purified preparations of H.G.H. the specificity

of the corresponding antisera has been sup-
ported by studies using hemagglutination-in-
hibition(1,2,4) and  agar gel-diffusion(3)
and biological inhibition technics(3). Using



