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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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Effect of Adrenalectomy on Liver 

Catalase Activity in the Rat1 
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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&~. 
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TABLE 1 

J,IVI;I~ CdTALASE ACTIVITY I N  THE RAT 

No. wt Catali~se 
of activity P* 

rats 'I1 (Kx lo4)  

Control . . . . . . . . . G 215+ 28t 24182  114 . . . . 
.4clrennIec*tomized . . 8 189 + 14 1781 251 < 0.05 

* P in t test of li'isher. 

Sti~ntiarderror of the mean. 


this or other ir~vestigations (3, 8). The possible rolo of 
strain differences in this discrepancy is  not known. 

It is irnpro1)able tha t  inanition was a factor in tlie 
loss of liver catalase activity ( 6 ) )  since the animals 
operated upon contir~ued to gain weight (60 g in 21 
days), and in both groups the extracts of liver were 
adjusted to constar~t nitrogen content (0.2 mg N/ml). 
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An Apparatus for Localizing Warm and 
Cold Receptors 

W. W. Tuttle and C. D. Janney 

Department of Pbysiology, 
State University of Iowa, Iowa City 

Ever since Blix ( I ) ,  Goldschneider ( 3 ) ,and Donaldson 
( 2 )  discovered tha t  cutaneous receptors are not distrib-
uted uniformly over the surface of the body, but are 
present as  discrete points, la1)oratory experiments have 
been devised to  demonstrate this fact. Nliinerous types 
of equipment have been employed for  the purpose of 
making c l~ar ts  of the distributions of cold and warm 
points in various regions of the skin. l'l~ese vary from 
metal tubes arranged so tha t  water of any desired tem- 
perature can be circulated through them to  glass and 
metal rods placed in water and sand baths. 

I n  order to  provide a better means for  locating cold 
and warm points on the surface of the body, a new type 
of apparatus has been devised and is herewith described. 

Localisution of cold points. T l ~ e  apparatus devised 
fo r  the localization of cold points is  sl~own in cross sec- 
tion in Fig. 1. It consists of a plastic cylinder (C) 
2% in. long by 1% in. in diam. A plastic cap (A)  cut 
from a rod, and fitted with a gasket (B) is made to  

screw into one end of the cylinder, thus sealing it. A 
plastic tube ( I ) )  3y2 in. long, with an inside diarrretcr of 
% in. is cemented into a plastic disk, which in tun1 is 
cemented into the open end of the plastic cylinder (C).  
A copper fitting (E) milled to :I point 1 srl nlin is  
threaded and cemented to the free end of the :%-in. tulje. 

The technique for  locating colrl points is to place an 
ice cube in the large cylinder together wit11 sufficient 
ya t e r  to fill the s~nal l  tube. The cylinder is  tippet1 :nit1 
then righted so tha t  the water is cooled 1)y flowing o w r  
the ice. When the apparatus is righted, the cold water 
enters the sninll cylinder thus cooling the copper tip. 
which is kept a t  a unifor~n temperature of approxim;ttcly 
10" C by tipping the apparatus occasionally. 

The experimental procedure for locating cold points is 
to  survey the area in question with the copper t i r  ant1 to 
have the snl)ject report "cold" wl~en a cold rcct,ptor 
is contacted. 

FIG. 1. .\pl);~r.;~tnsfor loc,~lizing cold receptors. 

Local?zing u ~ a ~ t ~ t  The apparatus for  loc:~lizing polnts. 
warm receptors is shown in Fig. 2. It consists of :I  

22.5-watt Ungar soldering pencil (obtainable frorn ally 
radio supply company) connected in series with a 3000 
ohm, 2-watt potentiometer (R,) and a 1500-ohm, 5-watt 
fixed resistor (R,). Tlre potentioineter and resist01 arc 
contained in a slnall hou n ~ a d e  of sheet metal. The box 
is lined with insulating paper (not shown) and is lreltl 
together by a screw from the back into post (A) ,  whiclr 
in turn is soldered to the front. A chassis mou~l t i~ lg  
type phig (B)  whiell fits a st:tnd:trd 110-volt receptnclc 
is  placed in the back of the box. Care must be t:ike11 
either to employ a potentiometer in which the contact 

'arm is inslilate(1 from the control shaft  or to  insulate 
the shaft from the box and to provide i t  wit11 an  insnlat- 
i r ~ gknob so as  to prevent any contact between the fingers 
and the shaft. Otherwise there is danger of electric 
shock to  the experimenter. 


