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produced profound changes in the metabolic 
pattern of the body, these antibiotics should 
not be used indiscriminately. 

Summary. Oxyte tr ac y cli ne or tetracycline , 
10 mg/kg, was administered for 10 con- 
secutive days to rabbits and rhesus monkeys. 
Glucose tolerance test was performed and 
different fractions of serum lipids were es- 
timated in these animals before and after 
treatment with the antibiotics to find if their 
prolonged use interfered with carbohydrate 
and lipid metabolism. Both antibiotics di- 
minished glucose tolerance. The pattern of 
serum lipids was changed. There were in- 
creases in the serum triglycerides, phospho- 
lipids, P-lipoprotein cholesterol and free fatty 
acids in most of the animals after treatment 
with the antibiotics. Tetracyclines should be 
used with caution due to the metabolic dis- 
turbances they might produce. 
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A Rapid Screening Method for Detection of T Antigens in 
Sera of Tumor-Bearing Hamsters.* (32162) 
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Cells present in hamster tumors induced by 
papovavirus SV-40 contain new cellular anti- 
gens (tumor or T antigens). These T antigens 
were first discovered by in vivo immunity 
tests ( 1 ) . Similar antigens have been found in 
hamster tumors induced by human adeno- 
viruses ( 2 ) .  Hamsters bearing tumors in- 
duced by either SV-40 or by oncogenic human 
adenoviruses develop circulating antibody 
capable of reacting with their respective T 
antigens in nitro. The presence of T antigens 
in cells transformed in vitra and in cells in- 
fected with the virus during the early stages 
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of viral replication has 
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been demonstrated 
by the techniques of complement fixation 
(CF)  and immunofluorescence by using sera 
from tumor-bearing hamsters( 2-9). Good cor- 
relation between immunofluorescence and C F  
antigen titers has been reported( 10). 

Use of particles of lecithin and cholesterol 
as inert carriers of viral antigens in aggluti- 
nation tests with specific antisera has been re- 
cently documented. We have modified the 
basic methods of Klein et a1 (1 1) to demon- 
strate antibody response to the T antigens of 
papovavirus SV-40 and human adenovirus 
type 31 by an agglutination technique. The 
reactions are type specific. Results obtained 
in screening sera from tumor-bearing hamsters 
for the presence of T antibodies by utilizing 
the agglutination technique compare favor- 
ably with those obtained by the C F  technique. 

Materials and methods. A .  Tumor antigens. 
The SV-40 T antigens utilized were from 
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several different sources : 
(1) A 20% extract of transplanted SV-40 

tumors (virus-free) available commercially§. 
This material had a CF titer of 1 : 4 DS 4 units 
of homologous antiserum. 

( 2 )  Hamster tumor cells11 were cultured in 
vitro, washed with phosphate-buff ered saline 
(PBS) (pH 7.0), scraped from the flask, cen- 
trifuged and resuspended in PBS. This sus- 
pension was then alternately frozen rapidly 
and thawed in a cycle repeated three times. 
The cellular debris was then removed from 
the antigen preparation by low-speed cen- 
trifugation. Various lots of antigen prepared 
in this manner had titers of 1:4-1:8 in CF 
tests vs homologous antisera. 

(3)  A 10% extract of in vitro transformed 
cells line W I  180.1 This preparation had a 
C F  titer of 1:64 vs homologous antisera. 

Human adenovirus type 31 T antigen was 
prepared as a 101% extract of hamster tumors 
prepared in Miller-Golder buffer (12). The 
original hamster tumor was obtained com- 
mercially§ and was passaged 8 times in 
weanling hamsters in this laboratory before 
being used in these experiments. 

The control tumor antigen used throughout 
this study was a commercially available§ 20% 
extract of the spontaneous non-viral hamster 
tumor 173-FSAB. The CF titer of this 
preparation was < 1.2 vs antisera from ham- 
sters bearing tumors induced by either SV-40 
or adenovirus type 31. 

B. Tumor antisera. Antisera used in this 
study were obtained from a variety of sources. 
Reference antisera to T antigens of both 
human adenovirus 3 1 and papovavirus SV-40 
were obtained commercially.§ In addition, 
sera were collected at  this laboratory from 
hamsters bearing transplants of tumors in- 
duced by either SV-40 or Adenovirus type 31. 
Serum collected from individual hamsters was 
screened separately by both the CF and ag- 
glutination techniques before being pooled. 
Control normal hamster serum was obtained 

6 Flow Laboratories, Rockville, Md. 
I1 Hamsters bearing SV-40 tumors were olbtained 

originally from Dr. B. E. Eddy and Dr. D. Axelrod 
Nat. Cancer Inst., Bathesda, Md. 

i(This antigen was furnished by Dr. D. Axelrod 
Nat. Cancer Inst., Bethesda, Md. 

as a pool.** Other control sera were obtained 
from the hamster colony of our laboratory. All 
sera were heated a t  56°C for 3101 minutes prior 
to testing by either agglutination or CF. 

C. Complement fixation techniques. The 
microtechnique of Sever( 13) as modified by 
Huebner et a1 ( 2 )  was utilized for all CF tests. 

D. Preparation of reagents for agglutination 
tests. The methods of Klein et a1 (1  1) were 
slightly modified for preparation of all rea- 
gents. A solution containing 0.1 % lecithin++ 
and 0.9% cholesterol$$ in absolute ethanol 
was prepared; then 0.3 ml of this solution was 
added drop-by-drop into a glass vial con- 
taining 0.6 ml olf the appropriate antigen. The 
vial was rotated during the addition of the 
lecithin-cholesterol solution and then shaken 
vigorously for 1 minute; then 1.1 ml of 0.9% 
PBS was added, and the vial again shaken 
vigorously for 1 minute. The mixture was then 
centrifuged for 15 minutes a t  approximately 
3,000 rpm, and the supernatant fluid was 
discarded. The sediment was suspended in 1.9 
ml of PBS. 

Unless it is to be used immediately, the 
antigen preparation should be sealed in small 
glass vials. Preparations opened and transfer- 
red to test tubes for use should be kept tightly 
stoppered. We have observed reduction in ac- 
tivity of T antigen preparations kept in stop- 
pered test tubes fo'r periods of 1 week. Klein 
et a1 state that preparations of influenza anti- 
gens prepared in a similar manner and sealed 
in glass vials are stable for periods up to 1 
year. 

Performance of the agglutination tests. Ag- 
glutination tests were carried out in a stand- 
ard Klein agglutination plate. Two dlrops of 
the serum to be tested and the 1 drop of anti- 
gen were added to each well, and the fluid was 
mixed and incubated at  4OC for 20 minutes. 
The plates were gently rocked every 5 min- 
utes. The test was read by use of microscope 
at  a magnification of approximately 50 X. 

Known positive and negative controls 
must be included in all tests. 

Results and discussion. In  positive tests, 
agglutination of the lecithin-cholesterol par- 

** Hyland Laboratories, Los Angeles, Calif. 
t t  Sylvana Chemical Co., Orange, N. J. 
$ $ Difco Laboratories, Detroit, Mich. 
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TABLE I. Comparison of Results Obtained by 
C F  and Agglutination Tests of Sera from Tumor- 

Bearing Hamsters. 

alltigell : Adenovirus Papovavirus 
Type 31 SV-40 

Agglutina- Agglutina- 
Tests : C F  tion C F  tion 

Positive 25 24 15 13  
Negative 3 5 5 7 
Question- 1 0 2 2 t  

able* 

* C F  titer 1 1 : 2. 
t These two sera are not the same 2 sera repre- 

sented m questionable by CF.  Both ( (  CF-question- 
able” sera were negative by the agglutination test. 

ticles by antisera is readily visible in the 
microscope. This agglutination can arbitrarily 
be graded 1-4+. The degree of reaction is 
variable depending on the antigen preparation 
and the antiserum used in the test (Le., some 
antigen preparations form large macroscopic 
aggregates when tested against some positive 
sera. Such sera may elicit the formation of 
only microscopic aggregates from other anti- 
gen preparations.) The relative reactivity 
noted (Le . ,  1-4+) does not seem to be 
directly related to the amount of antibody 
(expressed as C’ fixing units) present in the 
serum or to the specific antigen preparation 
used. 

Ocasionally sera will non-specifically ag- 
glutinate the lecithin-cholesterol particles. For 
this reason, sera shoud always be tested with 
a known non-specific antigen preparation 
(negative control test). 

Klein et aZ(l1) report that antisera that 
are anticomplementary in CF tests still give 
specific reactions in the agglutination test 
against influenza antigens. It has been our 
experience that anticomplementary sera yield 
only questionable results when tested against 
T antigen preparations. 

The correlation between the results ob- 
tained with the agglutination test and the 
C F  test is shown in Table I. The results were 
obtained as blinds (Le . ,  the technician did 
not know which sera were positive). Results 
such as these, coupled with tests of known 
sera, indicate that the agglutination test is 
quite specific. We have not observed false 
positive reactions. However, we have per- 
formed tests which gave no clear results. Such 

tests were recorded as “questionable.” The 
sera which yield questionable results when 
tested against a particular preparatioa of T 
antigen can be retested with other prepa- 
rations of the same antigen and frequently 
give a definite result (Le . ,  either positive or 
negative). In addition, the incubation of 
questionable reaction mixtures a t  37°C will 
occasionally allow the performance of a 
definite test. I t  must be pointed out that non- 
specific reactions may occur when the anti- 
gen-antibody mixtures are incubated at  3 7°C. 

The agglutination test, although specific, is 
slightly less sensitive than the CF test. Table 
I1 demonstrates typical results of comparative 
titrations. I t  can be seen that titrations of 
antisera by the agglutination technique fre- 
quently yield titers less than those obtained 
by the C F  test. 

The conjugation of T antigens to lecithin- 
cholesterol particles has not been shown to be 
quantitative. Table I11 demonstrates typical 
data. I t  can be seen that only enough antigen 
to cause an &fold drop in CF tests was re- 
moved from an antigenic solution by the 

TABLE 11. Comparison of Results Obtained by 
Titration of Antisera by C F  and Agglutination. 

Titer 
Sera C F  Agglutination 

~ 

Anti-SV-40 T 1 :8  1 :8  
1 :4 1 :4 
1 :8 1 :8 
1 : l ( i  1 :4 
1 :64 1 :4 

Anticomp.* ? 
<1:2  0 

Anti-Ailenorinis Type 31 T 1 : 4 0 
>1:64 >1:32 

1 :64 1 : 8  
1 :8  1 :16  
1:64 1:8 
1:32 1:16 

* An tic on1 plemcii ta ry . 

TABLE 111. Results of Titratioii of Tumor Anti- 
gen Preparations Before and After Conjugation to 

Leci thin-Cholesterol. 

CF titer against 
4 units of anti- 

adenovirus 31 sera Adenovirus Type 31 antigen 

Before conjugation 1 : 512 
Supernatant after conjugation 1:64 
Lecithin-cholesterol antigen Anticomplementary 
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leci thin-cholesterol. Several alternative ex- 
planations for this fact can be offered: 

( 1 )  The tumor antigen preparations con- 
tain only one antigen which may exist in 
different physical states, only some of which 
can be conjugated to lecithin-cholesterol by 
the method used. 

(2) The tumor antigen preparation con- 
tains multiple antigens some of which cannot 
be conjugated to lecithin-cholesterol particles. 

( 3 )  Excess tumor antigen was present 
during the conjugation procedure, and all 
available attachment sites on the lecithin- 
cholesterol particle were utilized. As obviously 
unagglutinated particles of lecithin-cholesterol 
may remain in the test solution after the con- 
clusion of immune aggregation tests, we be- 
lieve this to be improbable. 

Summary. A rapid screening test for de- 
tection of antibodies to tumor antigens of 
papovavirus SV-40 and human adenovirus 
type 31 is described. The procedure is equally 
specific though slightly less sensitive than the 
CF test. 
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Although it has been widely accepted that 
the suckling stimulus induces release of both 
prolactin from the anterior pituitary and 
oxytocin from the neurohypophysis, the path- 
way or pathways by which the suckling 
stimulus attains the hypothalamic areas coa- 
trolling the release of these hormones has not 
yet been clarified. Recently considerable evi- 
dence has been reported (3,12 ) suggesting 
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selective impairment of oxytocin secretion 
in hypothalamic lesions in lactating cats and 
rats. On the other hand, Averill and Purves 
(2) and Averill ( 1 )  reported selective blockade 
of prolactin secretion by lesions lateral to the 
paraventricular nuclei. 

“Deafferentation” of the hypothalamus with 
a special knife designed by Halksz and Pupp 
( 7 )  presented itself as a good way to in- 
vestigate the pathways by which the suckling 
stimulus causes secretion of the pituitary hor- 
mones influencing lactation. The present paper 
deals with preliminary observations on the 
effects of hypothalamic deafferentation on 
lactation in rats. 

Methods and mateyials. Lactating Sprague- 


