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XDV-induced toxic corneal reactions. In  
most animals this treatment suppressed de- 
velopment of opacity and reduced markedly 
the extent of fusions of endothelial cells. I t  
did not inhibit formation of endothelial ro- 
settes. The  suppressive effects in the HN,- 
treated animals lasted for a t  least 20 days. 
well after leucopenia had disappeared. De- 
creased response to injected virus is neither 
a result of suppression of circulating leuco- 
cytes nor of rapid inactivation of virus in 
aqueous humor. 

Treatment of rabbits with a single intra- 
venous injection of HX, 4 days. 2 days, or 
immediately before virus injection caused no 
demonstrable s u p p r ess i on o f vi r us - in d u c ed 
toxic reactions of rabbit corneas. Leuco- 
cytes appeared to play no essential role in 
production of cornea 1 reaction. 

T h e  authors wish to express their deep gratitude to 
Dr. C. A .  Evans for advice and criticism during this 
investigation. 
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It has been inferred that withdrawal of 
adrenal cortcial hormones enhances both re- 
lease and synthesis of pituitary adrenocorti- 
cotrophic hormone (ACTH), but with a pre- 
dominent effect on synthesis. The latter 
mechanism serves to explain the increased 
concentration of ACTH in pituitary tissue 
following adrenalectomy ( 1,2,3). The inhibi- 
tory effect of adrenal cortical hormones on 
ACTH content of pituitaries and plasma like- 
wise has been attributed to alteration of rates 
of trophic hormone production and release 

Since the relationship of ribonucleic acid 
(3,4). 
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(KNA) and protein synthesis has been shown 
to be applicable to pituitary hormone produc- 
tion following adrenalectomy ( 5 )  , one can 
correlate fluctuations in tissue content of 
ACTH following adrenalectomy and cortical 
hormone administration, as demonstrated by 
Fortier(l ,4),  with RXA levels in the hypo- 
physis. This report, based on pituitary RNA 
content following adrenalectomy or adrenal 
cortical hormone treatment, is an attempt to 
correlate protein synthetic activity with con- 
ent of trophic hormone in the tissue. 

Jlethods.  Male rats of the Holtzman 
strain were bilaterally adrenalectomized via 
dorsal approach and maintained on Purina 
Laboratory Chow pellets and 1% NaCl ad 
lib. Unoperated rats of the same age, receiv- 
ing tap water in place of salt solution, served 
as controls. At intervals of time from 
hour to daily and weekly post-operative pe- 
riods (Table I),  adrenalectomized and con- 
trol rats were sacrificed. Other rats received 
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‘I’AKIIE 1. XfYcct of Adreiialectoiiiy oil Pituitai y 
RSX , 

Post- Post- 
optvativc pcg R;”LTA/rng operatirc p g  ESA/nig 

time tissue time tissue 

Control ’7.5 f .3*(33)  
$4 hr 9.9t+ .2 (6) 30 hr 7.9 f .2 (15) 
1 ” 8.4 f .1 (6)  48 ” 1 2 . 6 t t  .5 (9) <> > ?  

6 ” 8.7 2 .2 (9) 2 1  ” 8.4 I+ .5 (18) 
12  ” 7.0 -+ .3 (24) 32 ” 9.4t_t .5 (6 )  

- 7.6 f .4 (6)  7 days 8.0 * .3 (12)  
3 ” 8.0 2 .1 (6)  14 ” 9 . 5 t k  .2 (15)  

24 ” 6.9 & .3 (12) 

* Stand. error. 
t Uiff erciice from controls statistically signifi- 

c:tnt. 
No. of aiiimnls in parcntlieses. 

Cortone Acetate (Cortisone Acetate, Merck) , 
6 mgilOO g I.P., or an equal volume of saline 
daily for 4 weeks. At time of sacrifice, rats 
were decapitated, anterior pituitary tissue 
collected, weighed and assayed for RNA con- 
tent as previously reported (6 ) .  

Results. During the first 30 hours follow- 
ing adrenalectomy, the only significant rise 
in pituitary RNA over control levels, of vari- 
ous time periods studied, occurred in those 
rats sacrificed at  % hour post-operatively. A 
rise of 32% decreased to values not signifi- 
cantly different from controls a t  one, 2, 3 
and 6-hour intervals (Table I) . Concentra- 
tion of pituitary RNA a t  12 and 24-hour 
post-operative periods was somewhat below 
that of controls, but returned to a normal 
level 6 hours later (Table I ) .  The most 
marked increase in RNA concentration, a 
68% rise, occurred in those rats adrenalec- 
tomized for 48 hours. Pituitary RNA of 
rats operated for 7, 14, 21 and 32 days fluc- 
tuated from normal to elevated levels rhyth- 
mically (Table I). 

The dosage of cortisone utilized produced 
marked reduction in body and adrenal 
weights of treated animals compared to con- 

trols. The treatment also resulted in a 21% 
reduction in concentration of pituitary RNA 
(Table 11). 

Discussion. Plotting pituitary RNA in 
pg/mg tissue against time after adrenalec- 
tomy, the curve in Fig. 1 is obtained. Com- 
parison of this curve with that depicted for 
pituitary ACTH concentration after adrenal- 
ectomy( 1) shows remarkable similarity up 
to 2 post-operative days. T’he rise in pitui- 
tary RNA ,’I5 hour post-operatively coincides 
with elevated tissue content of ACTH a t  
that time. Furthermore, the fall in ACTH 

DEVIATION -- 
0 I 2  3 6 12 18 24 30 36 42 48 7 14 21 28 32 

L HOURS ,, DAYS 
FIG.  1. Effect o f  bi1ater:d adrenalectomy on pitui- 
tary RNA coilcentration (in p g / m g  tissue) in rela- 
tion t o  time (hr and days). Shaded area indicates 
control value with st:intl. error (S.E.). Liws above 
arid below each of tho points on the curve indicate 

S.E.’s. 

concentration to below control levels during 
the next 24 hours is reflected in the pituitary 
RNA by a return to normal a t  6 hours and 
subnormal levels at 12 and 24 hours post- 
adrenalectomy. The second rise in pituitary 
ACTH begins between the first and fourth 
post-operative day in Fortier’s curve( 1 ) ,  
which once again coincides with the rise in 
pituitary RNA 48 hours after surgery. How- 

TABLE 11. Effect of Cortisoiic 011 Pituitary RNA. 

Rcl. adr. wt Pit. RNA 
Group Body wt ( g )  (mg/100 g B.W.) ( p g / m g  tisme) 

Controls (20)--.2 cc saline/100 g/day 259 & 5“ 12.7 k .3* 8.0 I+ .2‘ 
Treated (19)-6 mg cortisone/100 g/day l i 0 t  i - 6  7.9t f .4 6.3t  2 .2 

* Stand. error. 
t Difference from controls statistically significant (p <.001). 
S o .  o f  animals in  parcn theses. 



422 PITUITARY RNA A N D  A(’TH PRODUCTION 

ever, continued increase in hormone concen- 
tration in the tissue is not reflected in sus- 
tained high levels of pituitary RNA. 

The  polyphasic response of pituitar). 
ACTH to adrenalectomy can be explained in 
relation to protein synthetic activity taking 
place in the tissue as measured by RNA con- 
tent. The initial rise in RXA % hour post- 
operatively. indicating accelerated rate of 
synthesis. accounts for increased tissue con- 
tent of ACTH. The subsequent decrease in 
tissue content of ACTH, reflecting predonii- 
nance of hormone release over synthesis ( 1 ) . 
is revealed by the diminished RS*\ values 
from one to 30 hours after surgery. 

The secondary rise in ACTH content is 
preceded by markedly accelerated rates of 
protein synthesis as evidenced by high levels 
of pituitary RXA. The  fact that the tissue 
continues to accumulate increased amount.: 
of AC‘TH without accompanying indices oi 
accelerated synthesis may be explained by 
one or both of the following hypotheses. It 
may be that once initiated (48 hours post- 
adrenalectomy), the pituitary gland can pro- 
duce increased amoants of ACTH without 
an exaggerated rate of protein synthesis. Or 
it may be that the accumulation of endoge- 
nous ACTH in the tissue exerts a depressing 
effect on the synthetic processes comparable 
to the observation made by Gemzell and 
Heijkenskjold utilizing exogenous ACTH to 
suppress pituitary content of the hormone in 
adrenalectomized animals ( 7 ) . 

The  depressing effects of adrenal cortical 
steroids on pituitary ACTH content (3,4) are 
likewise reflected in the RNA picture. If 
cortical hormones act t o  inhibit AC?W syn- 
thesis, as suggested by Hodges and Vernikos 
( 3 )  and Fortier(4),  the low level of tissue 
RNA following cortisone treatment adds fur -  
ther support to the pituitary protein syn- 
thetic inhibition produced by adrenal ster- 
oids. 

Tha t  the tissue content of RNA is asso- 
ciated with protein synthetic activity and 

not hormone release is based on the following 
observations. Although pituitary RKA and 
-4C’TH levels are high within a few days fol- 
lowin2 adrenalectomy, circulating adrenocor- 
ticotrophin cannot be easily detected until 
3-5 weeks after surgery (8) .  I n  cortisone- 
treated rats, the sinall adrenal weights to- 
gether with reduced pituitary RNA and 
AC‘TH contents may indicate inhibition of 
both synthesis and release of trophic hor- 
mone. However. the failure to completely 
prevent the rise in blood corticotrophin of 
stressed-adrenalectomized rats with adrenal 
steroid ( 3  ) indicates the action of cortical 
hormone is not on release. 

The  concentration of RhTA in 
pituitary tissue was determined following 
various periods of adrenalectomy and pro- 
longed cortisone treatment. Elevations of 
pituitary RKA a t  ;,< and 48 hours post-op- 
era tively correlate with increased tissue con- 
tent of AC’TH reported for the post-adrenal- 
ectom:; periods. Reduction in level of tis- 
sue KNA following cortisone administration 
likewise correlates with decreased amounts 
of ACTH in pituitaries reported after such 
treatment. The data. utilizing tissue RNA 
as an index of protein hormone synthetic ac- 
tivity, provide further information that in- 
dicate adrenal cortical steroids regulate syn- 
thesis of ACTH. 

Suiiiiizary. 
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