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48 minutes following administration of Di- 
henaniine. 

Controls rccciving solvents without Diben- 
anzine. See Table I. 

Discussion. That the susceptibility to res- 
piratory arrest is not dependent on some 
residual effect of the pentothal was demon- 
strated by the occurrence of respiratory ar- 
rest in cats under the same conditions except 
that cyclopropane was utilized during the 
preparatory period. The pilot experiments 
in the cat also showed that the susceptibility 
to arrest is not species specific in the rabbit 
alone. 

That the helium was not an active factor 
in the elicitation of respiratory arrest was 
shown in animals tested on nitrogen and oxy- 
gen ( 5 % ) .  Five minutes on this mixture 
never caused arrest in several trials in each 
of 11 animals tested before Dibenamine. It 
was a t  least as potent in producing respira- 
tory arrest after Dibenamine. 

That the phenomenon observed was a true 
respiratory arrest was shown by the de- 
mise of 8 animals allowed to go untreated 
in the apnea which occurred during hypoxia 
after Dibenamine. 30 animal ever recovered 
spontaneously from this state of arrest. On 
resuscitation spontaneous respiration was re- 
established promptly after a minute or more 

of artificial ventilation with human expired 
air. 

As to the mechanism of action of Diben- 
amine in inducing respiratory arrest during 
hypoxia little evidence is available. Pilot 
experiments have shown that bilateral vago- 
tomy, with its removal of inhibitory sensory 
discharge does not prevent the occurrence 
of arrest on hypoxia after Dibenamine (3  
animals). Three experiments suggested that 
Dibenamine does reverse the normal pressor 
response to hypoxia in rabbits as  in other 
species. However, the fall of blood pressure 
is inconstant and respiratory arrest has been 
noted unaccompanied by a depressor re- 
sponse. Acapnia seems an unlikely cause 
of the apnea, since the hyperventilation nor- 
mally seen in hypoxia of this grade is a t  
least as great as that after Dibenamine. Fi- 
nally, a direct depressant action of Diben- 
amine on the respiratory center seems un- 
likely, since the center still responds to the 
carotid body under hypoxia by inducing hy- 
perventilation. 

Summary. Rabbits given Dibenamine 1 2  
to 24 mg/kg in propylene glycol or ethyl 
alcohol by vein show sudden respiratory ar- 
rest within 3 minutes of exposure to hypoxia 
(circa Syh O2 in helium). 
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,Attempts to develop a specific immunologic sults have been described in certain sero- 
test for viral hepatitis have been unsuccess- logic reactions in this disease.lt2V3 Eaton 
ful, up to the present, although positive re- et aL2 reported that 34% of a group of pa- 

* This work was conducted under the ;iusl)iccs of 
the Comniission on Virus and Rickettsia1 I ~ i s c ~ ~ s c s ,  
- \ l ~ i i , v  Epideniiologic;il Bo;ird, 0ffic.c of tltc Snrgcvm 
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.4nz. J .  Hyg., 1944, 30, 337;  Am. J. IIyg.. 1944. 
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tients in the acute phase of hepatitis de- 
veloped an hetervphile antibodj- which ag- 
glutinates sheep erythrocytes in a titer of 
1:40 or greater. The titer of this antibody 
rarely rises above 1: 160, and niay be dif- 
ferentiated from that appearing in patients 
with infectious mononucleosis by its absorb- 
ability on boiled guinea pig kidney and hu- 
man liyer. 

I t  has also been reported that a certain 
number of patients with viral hepatitis de- 
velop transient falsely positive tests for 
~ y p h i l i s , ~  and as many as 20% of one proup 
of  patients were reported to ha1.e falsely 
positive Kahn and \Vasserniann tests during 
the course of acute hepatitis.' 

Such a substantial percentage of positive 
serologic tests. occurring during the course 
of hepatitis, might constitute a problem in 
diagnosis. Certain similarities between hepa- 
titis and infectious mononucleosis. such 3s 
the presence of cervical lymphadenopathy 
and lymphocytosis as well as the frequent 
occurrence of evidence of hepatic dj.siunction 
in the latter disease, make differential diag- 
nosis more difficult. 

During recent years. experiments con- 
ducted under the auspices of the -4rmy Epi- 
demiological Board on the transmission of 
infectious hepatitis to volunteers have made 
it possible to study certain serologic reactions 
in these patients. I n  addition, a recent op- 
portunity to survey the serologic response of 
a large number of patients with hepatitis in 
an American Army hospital has provided 
certain data. I t  is the purpose of this paper 
to report on the results of the heterophile 
antibody agglutination. Kahn. and cold ag- 
glutinin tests in these two groups of patients. 

Method and Materials. Subjects. The 
patients are divided into 2 groups. Group I :  
30 previously healthy male volunteers, rang- 
ing in age from 19 to 29 years, contracted 

ZEaton, M. D., Murphyj IV. D., and IIanford, 
V. L., J. E x p .  Xed., 1944, 79, 339. 

3 Olitski, L., and Bcrnkopf, H.. J .  I t i f ec t .  Dis., 
1945, 77,  60. 

4 Waelsch, J. IT., Brit. Xed. J., 1946, March 9, 
353. 

9 Kuzell, W. C., and Puccinelli, V., Bull. r. S.  
Army Med.  Dept., 1944, &o (Sept.), 3. 

infectious lie pat it is experimentally , follow- 
ing inoculation or ingestion of material known 
to contain infectious hepatitis virus. The 
strain of virus used in these experiments has 
been previously described.G Group ZZ: 478 
subjects were patients in an Army hospital 
in Germany from June 1947 to February 
1948. They had contracted acute hepatitis 
during the performance of duty. It is quite 
probable that many of these cases were ex- 
amples of homologous serum jaundice, but 
in view of the fact that there are no means 
at  present for differentiating infectious hepa- 
titis from serum hepatitis clinically, the cases 
have all been classified as viral hepatitis. 
The diagnosis of hepatitis was made in both 
groups on the basis of characteristic symp- 
toms and signs, accompanied by consistent 
deflection of appropriate tests of hepatic 
function. All patients in this report had 
clinical jaundice. 

In  Group I! the heterophile antibody aq- 
glutination, Kahn, and cold agglutinin tests 
were determined before experimental inocuia- 
tion. -411 were negative. These subjects were 
tested again during the Znd, 3rd and 4th 
weeks of disease, and sera with positive re- 
actions were retested a t  weekly intervals un- 
til negative. 

In  Group 11, these tests were performed 
in various stages of infectious hepatitis, rang- 
ing from the 1st to the 30th week. Numerous 
serial determinations were made, and the 
majority of tests were done during the first 
8 weeks of disease. Sera with positive re- 
actions were retested a t  weekly intervals un- 
t il negative. 

Results. Hetevophile antibody agglutina- 
tion tests. Technique of test. The tests 
were carried out according to the method of 
Stuart.' Sera with a titer of 1:56 were 
absorbed on boiled guinea pig kidney and 
retested. 

The results of the determinations in 509 
patients represented in Groups I and I1 are 

~ - 

G Havens, W. P., Jr., Ward, R., Drill, V. A., and 
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7 Stuart, C. A., Infectious Mononucleosis ( in) 
Diagnostic Procedures and Reagents, 2nd Ed., 
New York, Am. Pub. Health Assn., 1945, p. 449. 

57, 206. 
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TABLE I. 
Rcsults of Heterophilc Antibody Agglutination 

Tests in 508 Patients with Viral Hepatitis. 

S o .  of patients 
------ 

1Ycc.k of (1ise:isc Tcstcd Positiv-c” 1 :S6  

1 

3 
4 

t i  

8-13 
13-17 
18-30 

3 
d 

> 

- 
I 

11 
l l ( i  
l t i i  
192 
158 
133 
132 
3T2 
75 
37 

” After absorption on boiled guinea pig kidney, 
titer was 1:7 or negative. The first positive test 
for encli patient is recorded. Subsequent serial 
determinations of positive tests are not included 
in this tablc. 

TABLE T I .  
Results of I<alin Tests in 388 Known Non-luetic 

Patients with Viral Hcnat,itis. 

KO. of patients Week tests 
II-Wk of -> been me 
cliseasc Tested Positive” Doubtful* ncgative 

1 7 0 
2 173 
3 53i 
4 547 
.5 213 
t i  195 
7 1.53 

13-17 58 
s-12 .no 

18-30 8 

1 2nd) 3rd 14th 
4 3rd) 5th) 7th 
3 4th) 6th) 7th 
1 5th 
0 14th 
1 7th 
0 
0 
0 
0 

-- ;I11 tests reported as positive or doubtful had 
lcss than 10 Kahn units. The first positive test 
foi. w c l i  pa ticnt is recorded. Subsequent serial 
deterininations of positive tests are not included in 
this tablc. 

recorded in Table I. The volunteers in 
Group I, who were all known to have negative 
tests before experimental inoculation with 
hepatitis virus, failed to develop positive re- 
actions during the 2nd, 3rd or 4th week 
after onset of disease. In Group 11, none 
of the patients had titers of heterophile anti- 
body above 1:14 at  the 2-hour reading, al- 
though 41 patients had titers of 1:28 at the 
12-hour reading. Sixteen patients had posi- 
tive tests a t  the 12-hour reading with titers 
of 1:56 which were reduced to 1:7 or nega- 
tive following absorption on boiled guinea 
pig kidney. 

K a h n  tests. Technique of test .  The 

TABLE 111. 
Results of Cold -4gglutinin Tests in  323 Patients 

with Viral Repatitis. 

7- Week test 
K e c k  of Positive” 13 PC : t me 
disease Tested 1 : 32 negativc 

No. of patients 

1 37 
- 81 
3 106 
4 108 
J 79 
t i  79 
I G O  
S 4 5 

9-12 111 
13-16 40 
17-23 16 

7 

- 

0 
0 
0 
0 
0 
0 
1 Stll 
1 9th 
0 
0 
0 

“Tmts reverted to negative after staiidiiig 3 
liours :it room temperature. The first positive 
test f o r  each patient is recorded. Subsequent 
serial determinations of positive tests are not 
included in this table. 

standard and quantitative Rahn tests were 
carried out according to methods recom- 
mended by the U. S. Army.s 

The results of testing 388 patients in 
Groups I and I1 are recorded in Table 11. 
One of the volunteers in Group I developed 
a positive Kahn test in the 2nd week of dis- 
ease which became negative in the 7th week. 
It is of interest to note that this patient had 
a superimposed bacteremia with S. cholera 
suis.9 In  Group 11, 358 patients, who were 
known not to have syphilis, were tested. Six 
patients developed positive Kahn tests, and 
10 had doubtfully positive tests. These tests 
became negative between the 3rd and 14th 
week of disease in all patients. 

Cold agglutinin tests.  Technique of tests. 
The tests were carried out according to the 
method recommended by Bray.lo 

The results of testing 323 patients in 
Groups I and I1 are recorded in Table 111. 

STurner, T. B., and Rein, C. It., Sero-diagnosis 
of Syphilis, Chap. XII, (in) Simmons and 
Gentzkow’s Laboratory Methods of the  Ciiited 
States Army, 5th Ed., Philndclphia, Len and 
Febiger, 1944, p. 124. 

9 Havens, W. P., Jr., and Wenner, H. A, J .  Cl i i i .  
Invest., 1946, 25, 45. 

10Bray, W. E., Sgnopsis of Clinical L i b o m t o r y  
:llethod.s, 3rd Ed., 1944, St. Louis, C .  T. Xosby 
Cornpan!., p. 163. 
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The volunteers in Group I .  who were all 
known to have negative tests before experi- 
mental inoculation with hepatitis virus, failed 
to develop positive reactions during the 2nd. 
3rd or 4th week after onset of disease. I n  
Group 11.  2 patients had positive tests with 
a titer oi 1 5 2 .  which reverted to negative 
after standing at  rooni temperature for 3 
hours . 

Siri ir  niar.ji. Heteroph ile antibody agglu- 
tination, Kahn, and cold agglutinin tests 
were performed in 2 yroups of patients with 
viral hepatitis. Sisteen out of 508 patients 
(3  YL ) developed positive heterophile anti- 
body tests with titers of 1:56 which were 

reduced to 1:7 or negative by absorption on 
boiled guinea pig kidney. A rise and/or 
fall in titer of antibody was demonstrable 
in serial weekly determinations. Out of 388 
patients who were known not to have syph- 
ilis, 6 ( 1.574 ) developed positive Kahn tests, 
and 10 others (2 .5%)  had doubtful tests. 
Two out of 323 patients had cold agglutinins 
present i n  a titer of 1:32. 

The relativelj- small number of positive 
he terophile an tibody agglutination and Kahn 
tests is in  contrast t o  reports of who 
have found a considerably higher percentage 
of pwitive tests. 

It is a common observation that light is 
associated with changes in body pigmenta- 
tion ?uch as -.tanning." Sunier:)us clinical 
oI)?er\-ation.-' .' indicate thtit certain tj-peq of 
pigmcntatil ti1 tleficiencics in  man may be cor- 
rected bj- light treatment. I n  lower mammals 
I3 i -s ) n n c k  t t e and c) t h er s 11 a ve demon t r a t ec! 
that pigmentation ma!. be influenced b>- il-  

lumination while experimental evidence has 
accumulated indicating the importance of 
light in producing integumentary pigment,%- 
tion in lower vertebrates. CunninghamG 
working with flatfishes: Herbst and Xschei-!' 
using salainarder larvae: C'ilter"' studying 
:lsoiotl> : Sumner and IYelIs: * l  Sumrier and 
Ihidoroff : 1 2  Odiorne: Sumner ; I 4  ICi Os- 




