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The administration of cortisone or ACTH 
to rabbits results in a diminution of circulating 

antibody, as has been demonstrated bj- inde- 
pendent quantitative immunochemical stud- 

.~ 

ies( 1,2). The diminished level of antibody 
resulted if the hormone was given during the 
period of primary immunization, or after anti- 
body production was well established. Since 
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Sciences, 1951-53. the disappearance rate of rabbit antibody pas- 
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sively administered to rabbits was not altered 
by the administration of cortisone(2,3), it 
appeared that the lower amounts of antibody 
found in actively immunized animals could not 
be attributed to increased catabolism of anti- 
body protein and that synthesis of antibody 
was inhibited. To study the effect of cortisone 
on the synthesis of antibody protein, it ap- 
peared desirable to employ a system in which 
the rate of synthesis is so very rapid that the 
rate of degradation may be considered negligi- 
ble. Such a system obtains in the specific 
anamnestic or secondary response, in which 
the reexposure of an animal to a previously in- 
jected antigen is usually followed by an abrupt 
increase in circulating antibody to several 
times its former or basal level. 

This study indicates that pretreatment with 
cortisone markedly inhibits the synthesis of 
antibody protein during the elicitation of the 
secondary response. 

Experimental. The rabbits used in this ex- 
periment were from a group which, several 
months previously had been simultaneously 
immunized with crystallized egg albumin by 3 
different procedures for other purposes. The 
rabbits labelled A\; had been immunized with 
alum precipitated egg albumin administered 
intravenously; those labelled ES, with a saline 
solution of egg albumin intravenously; and 
those labelled AC, with alum precipitated egg 
albumin injected intracutaneously. After a 
rest period of 2 months, the animals were dis- 
tributed into 2 groups, I and 11, comparable 
according to method of prior immunization 
and antibody levels previously achieved. 
Equal distribution was further demonstrated 
by comparison of the antibody levels at  2 
baseline periods (see Results and Table I ) .  
At the indicated intervals, all of the rabbits 
were subjected to the following sequence of 
procedures: 1) bleeding for first baseline 
levels (Day ;12), 2 )  bleeding for second 
baseline level (Day -6), 3)  intravenous in- 
jection of 1 ml of alum precipitated egg al- 
bumin containing l mg crystallized egg al- 
bumin nitrogen (Day 0) ,  4) first post-stimulus 
bleeding for antibody determination (Day 
+ 5 ) ,  and 5) second post-stimulus bleeding 
for antibody determination (Day +13). 
Eight animals comDrised Group I and received 

TABLE I. Effect of Cortisone on Antibody Levels 
of Rabbits before and after Induction of a Sec- 
nndarp Response with Crystalline Egg Albumin. 

Days before and after the antigen 
stimulus 

Babbit -12 -6 +S +13 
NO. ------fig AbN/ml----, 

Group I-Treated with 25 mg cortisone daily 
from 4th day before antigen 

AV168 52 32 28 24 
169 83 65 48 68 
177  48 35 li 

ES 180 0 9 0 0 
0 1 8 i  16 14 

AC 193 37 39 33 
195 9 6 7 
199 19 -- 23 

- 
c 

- 
- 
I 

Group II-Controls 
AV li0 1% 9 50 128 

7 7 1  73 53 100 140 
ES 186 32 30 39 41 

18s 16 30 156 243 
AC 192 2 2 22 37 

202 38 27 59 144 
204 17 8 13 98 

cortisone; 7 animals comprised Group I1 and 
served as controls. Beginning on Day -4 
and continuing for the remainder of the ex- 
periment, cortisone4 was administered to the 
rabbits of Group I in daily dosage of 25 mg 
intramuscularly. Antibody analyses were car- 
ried out in duplicate by the quantitative pre- 
cipitin method of Heidelberger and Kendall 
(4), employing the Heidelberger and Mac- 
Pherson micromodification ( 5,6) when indi- 
cated by preliminary precipitin tests. When 
supernate tests or the ratio of antigen nitrogen 
to antibody nitrogen indicated that the de- 
sired degree of slight antigen excess was not 
present, repeated duplicate analyses were 
made to achieve optimal precipitation of an- 
tibody. The amount of anti-egg albumin is 
expressed as micrograms of antibody nitrogen 
per ml of serum ( p g  AbN/ml) . 

Before the stimulating dose of 
antigen was given, the animals of Groups I 
and I1 were comparable in the distribution of 
their baseline antibody levels (Table I, Fig. 
1 ) .  On Day -12 before the stimulating dose 
of antigen was administered, the range of 
titers in Group I was 0-83 pg AbN/ml with 

Results. 

$ We are indebted to Merck and Co., Inc., Rahway, 
N. J .  for the sumly of cortisone acetate (Cortone). 
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THE EFFECT OF CORTISONE ON ANTIBODY 
LEVELS OF RABBITS BEFORE AND AFTER 
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the median animals showing 19 and 38 pg 
Ab?;. while that of Group I1 was 2-73 pg 
AbX ml with a median of 1 7  pg AbX ml. 
Similarly, on Day -6, the range and the 
median of Group I were 6-65 pg AbK/ml and 
32 pg AbS,/ml. respectively, ancl those of 
Group I1 were 2-53 pg .4bS,’ml and 27 pg 
AbN/’ml, respectively. 

Five days after the administration of 1 ml 
alum precipitated egg albumin containing 1 
mg egg albumin nitrogen, a precipitous rise 
occurred in the antibody levels of the control 
animals of Group 11, as seen in Table I and 
Fig. 1, with increases of severalfold in some 
instances. The range of absolute values was 
15-156 pg AbWml with a median value of 50 
p2g AbN,’ml. The antibody levels of the cor- 
tisone-treated animals of Group I remained 
approximately the same, or were slightly re- 
duced, with a range of 0-48 pg AbN/ml and 
median values of 17 and 2 5  pg AbN/ml. By 
the 13th day after the antigen stimulus, fur- 
ther marked increases occurred in the control 
group with little change in the few remaining 
cortisone-treated animals. There was a sub- 
stantial incidence of diarrhea and death in 
rabbits treated with 2 5  mg cortisone for sev- 

eral days. From previous experience, it ap- 
pears unlikely that the effects of cortisone on 
antibody production are related to debilita- 
tion. Some animals with marked loss of 
weight and in morbid states, as well as well- 
nourished healthy animals, ranked hap- 
hazardly among both the better and poorer 
antibody producing groups( 1). 

Discussion. The present study, in conjunc- 
tion with other work( 1-3,7) indicates that 
cortisone or ACTH administration results in 
lower antibody levels. Failure to consider 
factors such as species, dosage, antigen- 
antibody system and method of analysis has 
contributed to some of the discrepancies noted 
in the current literature, as has been dis- 
cussed( 1 2 ) .  The lower antibody level is in 
large part due to an inhibition of the synthetic 
phase of antibody protein metabolism by cor- 
tisone, much as that hormone appears to in- 
hibit synthesis of many tissue proteins, al- 
though some proteins may be effected in other 
ways(8-11). 

Other steps associated with the production 
of antibody appear to be suppressed by cor- 
tisone. “Assimilation” of antigen, a necessary 
prelude to antibody synthesis, is apparently 
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inhibited as suggested by the work of Fagraeus 
and Berglund ( 13), and Moeschlin et al. ( 14). 
Employing an ingenious splenic transplant 
method, Fagraeus and Berglund demonstrated 
that cortisone inhibited the secondary re- 
sponse of rabbits to typhoid bacilli if the hor- 
mone was present shortly after the antigen 
injection. Two or 3 days after antigen stimu- 
lation, the presence of cortisone did not appear 
to inhibit antibody synthesis, as measured by 
the double dilution method. Morphologi- 
cally, the site of “assimilation” of antigen is 
strikingly disturbed by cortisone in studies on 
acute disseminated encephalomyelitis where 
an absence of granuloma formation at the site 
of antigen-adjuvant deposition was noted 
(15). In  addition are the reports of visible 
persistence of injected heterologous erythro- 
cytes within the cells of cortisone-treated ani- 
mals(l6) and the many observations on the 
persistence and proliferation of various micro- 
organisms in experimental and clinical infec- 
tions of cortisone-treated hosts( 17). 

The production of antibody may in part be 
dependent on the stimulation of an inflamma- 
tory response(29) and the inhibition of anti- 
body production by cortisone may be consid- 
ered as part of the non-specific anti-inflam- 
matory activity of cortisone observed in stud- 
ies on wound healing and inflammatory 
processes( 18). The examples of failure to 
assimilate antigen cited above may also be 
classified with this general action of the hor- 
mone. Clinically, the increased serum globulins 
and fibrinogen associated with various in- 
flammatory states are also diminished coin- 
cident with the diminished inflammation re- 
sulting from cortisone or ACTH administra- 
tion( 19). There are, therefore, at  least 3 
steps in the formation of antibody at  which 
cortisone probably exerts an inhibitory effect: 
the “assimilation” of antigen, the inflamma- 
tory reaction that is associated with injection 
of antigen, and the synthesis of antibody 
globulin. Perhaps these steps, in turn, have 
a common biochemical denominator. 

Since several similarities with respect to 
lymphoid tissue and antibody production exist 
among vit. BG deficiency, X-radiation and ad- 
renal cortical hyperactivity( 20), it appears 
pertinent to note that the specific anamnestic 

response has also been inhibited by vit. B6 
deficiency in rats (20). With X-ray, Dixon 
et QZ. observed some delay in the appearance 
of the specific anamnestic response (2 1 ) , but 
whether X-ray inhibits the magnitude of the 
response is not known since the amounts of 
antibody were not reported. 

There has been considerable speculation on 
the allegation that non-specific factors, par- 
ticularly adrenal cortical hormones( 22) may 
elicit an anamnestic response. Repeated in- 
dependent observations with quantitative im- 
munochemical methods have failed to confirm 
any augmentation of circulating antibody due 
to the hormones(7,23,24) or to other non- 
specific stimuli (2 5-2 7). Indeed, following ad- 
renal cortical hormone, a slight decrease in 
circulating antibody may be observed (7,24). 
Despite the great stimulus afforded by the 
specific antigen in the present study, the ad- 
renal cortical hormone is decidedly inhibitory 
and cannot itself be considered a stimulus. 
There is no reason to abandon the concepts 
of Landsteiner (28) and of Heidelberger and 
his coworkers ( 2 5,2 6)  that immunological re- 
actions including the anamnestic or secondary 
response are chemically specific. 

Summary. Cortisone markedly inhibited 
the rapid production of antibody associated 
with the specific anamnestic or secondary 
response. The effect of cortisone on antibody 
protein metabolism is discussed. 

The authors are grateful to Dr. Elvin A. Kabat 
for his interest and advice. 
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The finding that large fatal growths of the 
pituitary gland form in mice about a year 
after injection of thyroid-destroying doses of 
radioiodine. ( 1 ) .  has been verified in sev- 
eral laboratories. These growths: as much as 
200 times as large as the normal gland, are 
composed almost entirely of chromophobic 
cells, and their development is neither favored 
nor retarded by gonadectomy (4). Furth et al. 
( 3 3 )  have found that transplants of the 
pituitary growths form large tumorous masses 
and metastasize in radiothyroidectomized 
hosts, and that later transplant generations 

* Research carried out a t  Brookhaven National 
Laboratory under the auspices of the U. S. .4tomic 
Energy Commission. 

grow even in normal hosts. More recently it 
has been shown that injection of thyroxine 
( 2 , 6 )  or thyroid gland implants(6) inhibit the 
development of the tumors, suggesting that 
they are stimulated by the hypothyroidism 
induced by the radiothyroidectomy. How- 
ever, radiothyroidectomy alone is insufficient 
to produce the tumors, since they do not de- 
velop in mice whose thyroids were destroyed 
by small quantities of 1131 while they were 
being fed a low-iodine diet(6). Thyroids of 
mice fed such diets absorb a much larger 
proportion of the administered 1131, making 
it possible to destroy the thyroid glands with 
much smaller quantities of This sug- 
gests that the radiant energy in high doses of 

may be a factor in precipitating the 




