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Resistance to Endotoxin After Protection Against Initial Lethal Challenge 
with Adrenocorticosteroids or Chlorprornazine. (23297) 

ROBERT S. ARERNATHY AND WESLEY W. SPINK 
Department of Mcdicinc, Unizvrsit? o j 

Previous investigations have established 
that niice may be protected against lethal 
doses of brucella endotoxin by both adreno- 
corticosteroids ( 1.2) and chlorpromazine (3 ) . 
It has also been observed that injection of a 
single sublethal dose of brucella endotosin 
confers resistance to subsequent challenge 
with lethal amounts of endotosin (4) .  Such 
resistance was found to develop within 2 
weeks and to persist for approximately 6 
months. The studies reported here were done 
to determine i f  therapy with steroids or chlor- 
promazin interfered with the development of 
subsequent resistance to the lethalit!, of en- 
dotoxin. 

iwaterials and methods.  Male AH(' mice 
weighing 20 to 25  g were housed 5 to 10 ani- 
mals per cage in an air-conditioned room and 
had free access to tap water and T'urina Fox 
Chow. The endotoxin was prepared from 
RrzicclZu nzelitensis by a modified Hoivin 
technic ( 5 ) .  A saline suspension was injected 
intraperitoneally . Appropriate dilutions with 
saline of the protective agents were given in- 
t ramuscularly . 

Rcszdts. I'arious groups of mice ivere 
treated with either cortisone acetate. 9-alpha- 
fluorohydrocortisone acetate. or chlorproma- 
zine by the schedules outlined in Table I. 
These groups, along with control groups given 
injections of sterile saline at the same inter- 
vals, were then challenged with 2 LD,,, 
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amounts of brucella endotoxin. JVith each 
agent. significant protection against endotoxin 
lethality was observed. Following this initial 
challenge, the survivors from each treatment 
group were then subsequently challenged with 
a lethal amount ( 2  LI),,) of endotoxin at 
either 2 or 4 weeks. Again, untreated mice 
of the same approximate weight were chal- 
lenged as controls. The results (Table I) in- 
dicate that the protected animals developed 
resistance to endotoxin lethality by 2 weeks 
and that this resistance persisted a t  least 4 
weeks . 

Discussion. These findings show that pro- 
tection against an initial lethal dose of endo- 
tosin with adrenocorticosteroids or chlorpro- 
mazine does not interfere with the develop- 
ment of resistance to endotoxin. Such an  ob- 
servation might have significance in the treat- 
ment of serious infections due to Gram-nega- 
tive micro-organisms. Tt is now well estab- 
lished that the febrile and toxic state that oc- 
curs in such infections can be controlled and 
sul)dued with adrenocorticosteroids, though 
the mechanisms responsible for this beneficial 
effect are not understood (6).  

Mice protected against an ini- 
tial lethal challenge with brucella endotoxin 
by treatment with cortisone acetate, 9-alpha- 
fluorohydrocortisone acetate, or chlorproma- 
zine develop resistance to subsequent chal- 
lenge to endotoxin. 

Sumnzary . 

_____-- . __-_____-- 
* S o .  dying/Xo. challengcd. t Rcfore c.liallenge. 
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Dehydrogenase Enzyme Studies in Experimental Renal Hypertension.* 
(23298) 

MAX E. BIERWAGEN~ ASD DONN L. SMITH 
Department of Pharmacology, University of Colorado Medical School, Denver. 

Previous investigations ( 1 :2,3) have demon- 
strated that the kidney, adrenal, thyroid and 
pituitary play a role in development and 
maintenance of experimental renal hyperten- 
sion. I n  the present investigation one facet 
of metabolic activity of these organs was 
measured in an attempt to determine if an 
abnormal metabolism within one or more of 
them could be related to the etiology of ex- 
perimen tal renal hypertension, while cardiac 
muscle was likewise studied to observe any 
effects of high blood pressure levels on this 
portion of the cardiovascular system. Since 
reserpine effectively lowers the hypertensive 
blood pressure level in experimental renal hy- 
pertension(4): i t  was decided also to study 
the above mentioned tissues in hypertensive 
animals under active reserpine therapy. The 
area of tissue metabolism studied was the en- 
dogenous dehydrogenase enzyme activity. 
This was quantitated employing the tetra- 
zolium technic. 

Methods. Both male and female rats of 
the Denver strain were used. During the 
years this colony has been employed for 
cardiovascular problems in our laboratory, 
the normal, mean arterial blood pressure, 
measured directly under general anesthesia, 
has been determined to range from 100-140 
mm Hg. With this information available the 
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lower limit for a hypertensive blood pressure 
level was set a t  150 mm Hg. Experimental 
renal hypertension was produced in 3 differ- 
ent ways. Constriction of the remaining kid- 
ney by means of a figure 8 ligature after uni- 
lateral nephrectomy( 5 )  , feeding a choline de- 
ficient diet early in life(6), and encapsulation 
of one kidney followed by removal of the con- 
tralateral kidney ( 7 ) were the methods em- 
ployed. For the latter procedure a butyl- 
methacrylate polymer plastic dissolved in ace- 
tone was used to construct the capsule. Blood 
pressures were measured indirectly using the 
“Infraton” sphygmograph system (8) and re- 
corded on a direct writing Sanborn E.C.G. 
Readings were obtained with animals under 
light ether anesthesia. Measurements using 
this method were found to agree favorably 
with simultaneously recorded direct blood 
pressure measurements. Only animals which 
were acutely hypertensive were employed for 
the endogenous dehydrogenase enzyme deter- 
minations. Following the first complete week 
in which an animal presented a consistently 
elevated mean arterial pressure, as measured 
every 2 days, the animal was sacrificed or 
placed upon reserpine therapy for 14 days 
before being sacrificed. A dose of 100 pg /  
kg/day of reserpine was necessary to reduce 
the elevated blood pressure to a stabilized 
level within 14 days. Pure powdered reser- 
pine was used.$ It was dissolved in a mini- 
mum of glacial acetic acid and brought to the 
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$ The powdered reserpine (Serpasil) was obtained 


