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subcutaneously with 0.5 ml of saline containing the an-
tibiotics in the doses indicated in Table 1. Control mice 
received daily injections of 0.5 ml saline subcutaneously 
for the same period of time. 

Est~mc'l'Oi? I\NTII%IOTICTHICRAPY Oh T H E  MORI-AIJTY OF 


Mrcm 1~:xros~n S - I L A I ) I A T I O N 
TO 450 R 

I,ose iZnilnt~ls 1)ead 
irradiated a t  30 

days 
.-.-- - - -- -. 

Streptomycin . . . . . . . .  6,000 vg 128* 16 

Controlst . . . . . . . . . . . . . . . .  l%7*  81 

Stre~)tomgcin . . . . . . . .  5,000 vi: 101* 34 

('nntrolst . . . . . . . . . . . . . . . .  101" 89 


Sireptomycin . . . . . . . .  7,00!)pp 881: 30 

Controlsf . . . . . . . . . . . . . . . .  881: 77 
Pc~iicillin . . . . . . . . . . .  10,000nnits 
Strcptornycin plrts . . .  5,000 vg -.( 2 ,+ 2.5 
Controlst . . . . . . . . . . . . . . . .  721: 66 
Clrlorampl1cnico1 . . . . .  2.0 my 36 
Controlst . . . . . . . . . . . . . . . .  45 1:471: 60 
-. - .-

* Tot:rl in 3 expcrinient s. 

S Control niice were injcctpd snhc~itanconsly wit11 0.5 n ~ l  
. . - .

saline c~iti~y for +ire f i~mep e r i o ~ 2 4  days. 
1:Total in 2 esporiments. 

Krsulls. The results, preseiited in Table 1, show that  
streptomycin administered subcutaneously once a day 
from the 4th through the 28th day after irradiation sig- 
nificantly reduced the mortality during the 30-day period 
of observation. I n  the group treated with 6,000 pg of 
streptomycin, 16% died, as compared with 81% of the 
controls. Doses of 5,000 and 7,000 pg of streptomycin 
showed less striking but still significant degrees of pro- 
tection. 

The group treated with a coml-)ination of 5,000 pg of 
streptomycin and 10,000 units of penicillin had a 30-day 
mortality of 25% compared with 66% for the coiltrols. 

Preliminary trials with other antibiotics have shown 
chloramphenicol (chloromycetin) to be somewhat less ef- 
fective than streptomycin alone or in combination with 
penicillin. Chloramphenicol, as  well as  aureomycin, 
caused a considerable degree of irritation a t  the site of 
the injection. I n  some of the mice there was even necro- 
sis of the skin. These deleterious effects are being ob- 
viated in current experiments in which the drug is  ad. 
ministered in food. 

Polymyxin I3 in doses of 0.2, 0.1, 0.05, and 0.02 mg 
failed to reduce tlie mortality. I n  fact, the death rate 
was increased by the larger dose, presunlably because of 
its toxicity. 

Results with aureomycin were irregular. One experi- 
ment showed a significant reduction in mortality but an- 
other experiment showed none, probably because infec- 
tion with a strain of Pseudomona.~ aerz~ginosa insensitive 
to aureomycin appeared ainong the mice in tha t  group. 

'* Tlre stregtomycin and polymyxin v7crc provided by Cllas. 

l'lizer C Co. ; the penicillin hy Conimercial Solvents Corpora- 

tioti, Eli I~illy $ Co., and Schetrlcy C Co. ; the arircornycin by 

Lcderlc & Co. ; tlrc chlorormycetiti hg Parhe-Uavis C Co. 


It seems evident, therefore, that, to be effective in 
reducing mortality from irradiation injury in mice, a 
chemotherapeutic agent must pmvide protection against 
infections by bacteria normally present in the animal, 
and also against all pathogens which might establish 
themselves within i ts  body during the period when the 
animal's natural resistance to infection is  marlredly re-
duced. Among the antibiotics tested, streptomycin has 
provided the most effective protection. 
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New Chemotherapeutic Agents in 
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T l ~ euwd for  a n  ceononlic;ll chenlotherapeufic agent for 
i l ~ etreatment or prevention of enterohepatitis (black-
head) of the turkey and chicken encouraged the trial in 
enterohepatitis of compounds with suppressive activity 
in othrr protozoan infections. It seemed desirable to 
test a large variety of such agents in view of the wide 
taxonon~ic gap between TTtlzsloiizonas meleagridis and other 
pathogenic protozoa, and the generally limited correlation 
between activity in different protozoan infections, e.g., 
malaria and coccidiosis (4) .  Twenty-four compounds of 
17 diffeient structural types active in experimental cecal 
coccidiosis (Eirneria lenrlla) of the clliclren, mainly a t  
so~~lcwhattoxic or a t  uneconomically high concentrations 
( 5 ) ,  and six types of antimalarials were tested in young 
infected turkeys by the drug-tlict iiieb loti. (1 i-pi 
enterohepatitis infections were obtained by the rectal in- 
oculatlo~iof fiomogenates from livery with fredily formed 
lesions. 

A high degree of suppressive activity in enterohepatitis 
a t  nontoxic diet concentrations was shown only by 2-
amino-5-nitropyrirriidine (9) (Enheptin-P) a compound 
with a moderate degree of anticoccidial activity a t  slightly 
tmic  concentrations in the chicken (0.15%). On tlie 
other hand, such highly active anticoccidials as tlie sul- 
fanilamide der i~at ives  or nitrophenide, and such anti-
malarials as  chloroquine or chlorguanide, as  well as the 
18 other types of compounds tested, were inactive. 2-
A111ino-5-nitropyrimidine almost completely prevented 
mortality (12%) a r ~ d  the development of cecal and liver 
lesions in 164 birds when 0.1% concentrations of drug in 
tlie diet were given for 7 to 14 days and when treatment 
was begun not later than 3 days after rectal inoculation. 
The 215 untreated controls in these 13 tests suffered 80% 

1Thc assistance of C. 0. I-Inghes in thc carly phase of t11~ 
biological worl,, and of M. C. Brandt, A. Bliznick, and S. 
Rrackett ill its later phnsc, is gr:~tefully acknomlcdycd. 

2 Enhcpt in-P is a trademarked prottuct. 
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rnortality a t  an  average of 11 to 12 days after inocula- 
tion. Drug concentrations as low as  0.0375% in the diet 
fo r  14 days after ifloculation prolonged survival time con- 
siderably. Enheptin-P was also highly active in entero- 
hepatitis produced b y  the oral inoculation of Beterakis 
gallinae ova, which is  the presumptive major mode of 
naturally occurring infections. 

Accordingly, a large number of related l~eterocyeles 
were prepared (J.M.Clark and H. W. Marson) of which 
the most promising, 2-amino-5-nitrothiazole (1, 2) (En-
heptin-T)%ay be equally active and can be produced 

TABLE 1 

THEEBH'EcT O F  ENHIPTIN-T*(2 -AMINO-3-NITROTIIIAZOIIE)  

O N  ~ N T I R O E I E P A T I T I S  OIF TURKEYS PIIODUCICI) 
WITH Ileternkis gallinae OVA 

-

No. Lhys 
Ihys  %, Drug alive/totnlS survivals 

treated? in diet 
Trented Control 1'rc:ited Control 

I -1511 0.10 
1-13 13 0.05 
3-17 A 0.15 
4-16 B 0.10 
4-18 B 0.03 
5-19 A 0.15 
7-21 B 0.10 
7-21 B 0.05 
13-21# C 0.10 
I:{-21# ilnd 0.15and 
21-28B 0.05 

* Enheptin-T is a trademarked product. 

.t Single or;il inoculation with about 300 Heterakie ova nt 


0 days in tests A, B, :rnd C. 
'$ Sevcn weeks :rftc,r inoculation in A. 8 weeks in I3 and C. 
!j Abcrs~geO C  d~i id  birds only. 
il Two deaths during tre;itnlent. All other deaths except 

* *  after trentn~ent stopped. 
# Tre:rtn~ent hepiin when clinical symptonrs :rppe:ired in 

gl'oup. 
* *  One denth during treiltnient. 

n~ueli more economically than Enheptin-P. I n  eight ex- 
periments with 96 rectally inoculated poults treated with 
0.035% or 0.05% of Enheptin-T for  14 days, the average 
prolongation of survival time by 10 t o  15 days was a t  
least as  great  as  tha t  obtained with Enheptin-P. Al-
though two weeks of treatment with 0.1% (81 birds) or 
0.05% (116 birds) of the thjazole compound did not re- 
tiuee delayed mortality (after treatment halted) as much 
as similar Enheptin-P treatments, this may only reflect 
tile lower control mortality of the lat ter  tests. I n  any 
cvent, 0.05% of Enheptin-T suppressed mortality com-
pletely during treatment, and for  more than one week 
after treatment halted, in,rectally inoculated birds treated 
for 4 weelts (15 birds), for 6 weeks (11 birds), for 8 
weeks (15 birds), or for  12 weeks (14 birds). This in- 
tlieatcs the efficacy of 0.05% for long term, continuous 
treatment. Such treatment, or repeated intermittent 
trctatn~ents, nlay prove necessary in the field with eithe; 
of these drugs, since substantial, acquired i n ~ n ~ u n i t y  to  
severe experimental challenges was absent in drug-treated 
survivors of experimental infections. (However, our da ta  

:' Enhmn-T-iu .a-&railemarked product. 

do not exclude the possibility tha t  such immunity may 
follow repeated exposure to infection, or may be adequate 
with the lighter challenges tha t  probably occur i n  the 
field.) 

Enheptin-T is highly active in enterohepatitis produced 
with Eeterakis ova (Table 1 ) .  Complete prevention of 
mortality was obtained when 14 days of treatment was 
begun not later than 72 hr after a single oral inoculation. 
With &i-eatments begun later, there was generally iwme 
reduction in  mortality, and very few deaths occurred 
until more than one week after treatment stopped, even 
when treatment was not begun until the appearance of 
clinical symptoms (13 days). This suggests tha t  longer 
treatments might have s a v d  most of the birds. The 
activity of Enheptin-T, and of Enheptin-P, has been con- 
firmed by others in naturally occurring field outbreaks 
and will be reported elsewhere, as  will full details of the 
abova results. 
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Adrenal cortical secretions have been shown to influ- 
ence enzyme activity, both by removal of the adrenals 
and by injection of adrenal cortical extracts (4, 5). It 
has been demonstrated tha t  cytochrome oxidase is  dimin- 
ished in activity by adrjmZeetomy of the r a t  (7). 

I n  connection with studies on liver catalase activity in 
normal and tumo~-bearing rats, we needed to  know 
whether adrenalectomy could alter liver catalase activity. 
Accordingly, Sprague-Dawley-Holtzman r:&s of both 
sexes were adrenalectomized by the lumbar approach. 
under aseptic conditions. The animals were maintained 
postoperatively a t  a constant temperature on a diet high 
in sodium and low in potassium ( 1 ) .  Control rats were 
maintained in the same environment and on the same 
diet, but given t a p  water. The ra ts  were sacrificed 14-21 
days af ter  adrenalectonly and liver catalase activity was 
determined by a titrimetric method (2). 

The results are presented in Table 1, from which it i s  
evident tha t  adrenalecton~y decreases liver catalase ac-
tivity in the rat. Tliougl~;I sex differerice in liver cata- 
lase activity has been reported (6),it was not noted in  

1 Aided by grants from the Banting Research B'onndtrtion 
aad tbNationlt1 Cancer Institute of Ctl.na&~. 


