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From these measurements it appears that 
the incidence of eye lesions is direotly related 
to length of exposure to the low intensity 
colored light, with an increase in the in- 
cidence of eye lesions occurring in those re- 
maining in the red light. 

Summary. Birds reared in low intensity 
colored light developed greatly enl lqed 
eyes. Associated with the eye enlaqpnent 
was: (1) a change in diolptrics, (2) increased 
eye protrusion, (3) increased incidence of 
eye lesions, especially in the red spectrum, 
which was direotly related to length of ex- 
posure to the low intensity light, and (4) a 
thickening of the eye wall which ou=curred 
mainly in the chomid layer. The apperilnance 
was oharacterized by exaphthalmos rather 

than the buphthalmm which occurs in con- 
tinuous light. Corneal curvature was not 
changed while other eye parameters in- 
creased 
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Substitution of Egg Yolk for Serum in Indirect Fluorescence Assay 
For Rous Sarcoma Virus Antibody. (32433) 
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While searching for simpler and more rapid 
methods of monitoring chicken flocks for 
evidence of avian leukosis infection, we noted 
that ather investigators had substituted egg 
yvlk for mother hen's serum in neutmlization 
and metabolic inhilbition ttests with ROLE sir- 
coma virus ( 1,2). By using egg yolk as anhi- 
body reagent in tan indirect imunofluores- 
cence system we have dwelopd a simple and 
rapid test for detection wf viral antibody in 
birds. 

Material and methods. Viral antigen. Three 
strains of Rous sarcoma virus (RSV) were 
used: Schmidt-Ruppin-lot SR45, Harris- 
lot HAS, and CI'55910t TV43, all of which 
were kindly supplied by Dr. R. Holdenrid, 
National Cancer Institute, Bethesda, Md. A 
strain of avian lymphomahosis vim (RIF), 
RPL 12-L37, was provided by Dr. W. 
Okasaki, Regional Poultry Laboratory, East 
Lansing, Midi. 

Chick embryo fibroblasts (CEF) , p w n  in 
32 oz bottles as primary culture, were sus- 
pended in a medium composed of the foil- 

lowing ingredients (parts per 100) : Eagle's 
%2 medium-88; tryptose p h q h a t e  broth 
- 5 ;  calf senum-5; stuck 3% glwtamine so- 
lution-l ; stock antibiotic solution-l (to 
give a final mncentmtion of penicillin 2 0 0  u 
per ml and streptomycin ZOO mcg per id). 
To infect the cdhres  with RSV, 0.1 rnl of a 
+us dilution, containing approximately 2-3 
logs of Virus, as determined by the fluorescent 
antibody (FA) technique, was added ltro 10 ml 
of the cell suslpension containing 3 X 10s 
CEF. The RSV-infected cells were seeded on 
prec1ean.d coverslip in a Falcun p l d c  Petri 
dish ( 100 X 2 0  m) . To infect the cultures 
with RIF virus, 1 ml of the virus dilution 
containing appmxiqnately 10,OOO WID50 as 
determined by RIF test(3) was added to 50 
ml of the cell suspension (15 X 106 CEF) 
seeded in 32 oz ibot&s. The RIF virus-in- 
fected cells were pass4 twice after 3 or 4 
days' growth in bottles; the lthird passage 
cells were seeded in a Falcon pilastk Petri dish, 
as described for the RSV procedure. The 
P&ri dish d l  culltures w m  inlcuhted in B 
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humidified C02 (5 %) incubator. After 3 or 
4 days, when the cells had formed a confluent 
sheet, the coverslips were remwed and washed 
in pH 7.2 phosphate-buffered saline (PBS) 
for several seconds, fixed in cold acetone 
(-20°C) for 10 minultes, air-dried and stored 
at  -60°C in rubber-stoppered glass shdl 
vials. 

Antibody. Eggs obtained from hens with 
and without predetermined serum levels of 
Rous sarcoma virus antibody (RSVA) were 
selected. The method of extraction Olf yolk 
antibody was similar .to that used by Rubin 
et aZ( 1 ) and Kottaridis et at( 2 ) . Equal wl- 
umes of yolk (without albumin) and saline 
were placed in a screw-cap tube and mixed by 
shaking; a double volume of chloroform was 
added next and the tube was inverted severad 
times after which it was left at mom tempera- 
ture for 5 hour. The procedure was repeat& 
at l a s t  4 more times at  hour intervals and 
the mixture was placed in the refrigerator 
(5OC). The next morning i t  wm sipn in 
an International PR-2 centrifuge (head No. 
253) for 10 minutes at 2,000 rpn and the 
upper, clear saline layer (Fig. 1) was pipetted 
off. The middle layer of depigmented yolk 

debris and the lowermost, pigmented chlloro- 
form layer were discarded. 

The saline extract, designated EL 1:2 di- 
lution of the ydk,  was used immediately or 
was stored #at -6O’C. Preliminary teshing 
showed that 4dfold dilution of the extraat, 
i.e., 1:8 dilution of the yolk, provided an 
adequate working antibody reagent without 
troublesome nonspecific fluorescence. Tlhe 
hens’ sera could not be saitisfactmily used at 
a less than 1:40 dilution and even then m e  
nonspecific fluorescence usually $persisted. 

Indirect F A  technique. Virus-inf&ed and 
uninoculated control coverslips were flooded 
with a hen’s serum or yolk extract and in- 
cubated at  mom temperature for 30 minutes. 
The coverslips were rinsed with PBS and left 
waking for 10 minuites to help remove ithe un- 
reactive a n t i M y  reagent ; ‘they were then 
stained far 30 minutes with a mixture of 
fluo r escei n-label ed antiserum, prepared a g a h  t 
chicken glabulin, and ~hodmine-conjugated 
bovine serum albumin. The PBS washing was 
repeated and the coverslips were mounted in 
buffered glycerol (pH 7.5) for examination 
with a binocular A 0  fluorescence micmmpe. 
The fillter system consisted of a Schobt BG12 
or a Corning 5840 excilter filter and a Schott 
OGl or GG9 barrier filter. 

Results and discussion. Table I presents the 
TABLE I. Immuiiofluorescence Survey of Five 

Chicken Flocks for RSV Antibody. 

Breeders’ No. No. positive 
Flock designation Material tested for RSVA 

A NotRIF-free Serum” 41 18 
Yolkt 10 4 

€3 ” ” Yolk 12 9 
C RIF-free 22 0 
D 20 0 
E Serum 220 0 

Yolk 95 0 

9 )  

9 9  ) I  

7 )  

FIG. 1. Chloroform extract of RSV antibody in 
egg yolk after centif ugation. 

* Serum-lowest dilution tested 1 :40. 
t Yolk-lowest dilution tested 1 : 8. 

results of an immlunofluorescence survey of 5 
ch’cken flocks for the presence of RSVA. 
Two flocks (fl,ocks A and B) were housed 
under conditions which were not expected to 
prevent the spread of R I F  virus infeotion; 
the ather 3 flocks (flocks IC, D and E) were 
said to be reared under RIF-free conditions. 
Examination of 41 sera from hens in one of 
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the flocks potentially contaminated with R I F  
virus (flock A) showed that 18 birds (44%) 
had RSVA at the 1:40 (minilmal) serum di- 
lution. Four of 10 eggs obtained from the 
same flock, but not necessarily the m e  birds, 
had RSVA in their yolks when tested at 8he 
1:8 dilution. Nine of 12 eggs from another 
similar facility (flock B) were also positive 
for RSVA. Small numbers of eggs (22 and 
20), bust not sera, were available fm two 
RIF-free establishments (flocks C and D) and 
these were negative for RSVA; sera (220) 
and unmatohed eggs (95) were obtained from 
hens in the third establishment (flock E) and 
all were RSVA negative. 

T o  com-pare the antibody levels of the se- 
rum and egg yolk from the same #birds an 
experiment was designed using flock A. The 
results are summarized in Table 11. Six of 
18 birds with RSVA (hens No. 1-6) and 2 
of 23 birds without this slarum antibody, as 
judged by the results of tests done at the 1 :40 
dilution of the =rum (hens No. 7 and 8) ,  
were trapnested and bled on the day of egg 
collection. The yolks and the sera were tested 
(beginning with the usual working dilutions of 
1 : 8 and 1 :4O respectively) against !Schmidt- 
Ruppin, Harris, CT559 and R I F  viruses. The 
yolks flrom eggs of hens with known serum 
antibody reacted with each of the 4 antigens. 
The p l k  antibody level was never higher than 
the serum level; usually Ithe yolk level was the 
same or somewhat lower. This is consistent 
with the earlier reports employing neu- 
tralization ( 1 ) and metabolic inhiabi tion ( 2 ) 

of the control hens reacted at the 1 : 8 dilution 
with 2 of 4 antigens. This suggests that the 
RSVA in the hen’s serum may have been 
missed during the initial screening at the 
usud 1 : 40 dilution. 

Treatmenlt with either hen’s serum or yolk 
extract produced chamoteristic fluorescent 
cytoplasmic granules in RSV-infected cells 
(Fig. 2a & b ) ,  but not in the uninoculated 
control cells. Specific fluorescence was not 

FIG. 2 .  Indirect immunofluorescence of RSV, t&s to ,the RSVA Of hen’s Hark  strain, with hen’s Serum (upper) or yolk ex- 
serum and egg yolk. The egg yolk from one tract (lower) as intermediate antibody reagent. 

TABLE 11. Comparative Immunofluorescence of 8 Selected Hens’ Sera and Matching Egg Yolks with 

HenNo. 1 2 3 4 5 6 7 8 

4 Avian Virus Antigens 

Antigens S* Yt S Y  S Y  S Y  S Y  S Y  S Y  S Y  

Schmidt- 12804 640 640 640 640 160 380 160 32.0 160 160 160 0 8 0 0 

640 320 320 160 160 160 160 160 160 160 160 160 0 0 0 0 

640 80 160 80 160 80 160 80 16€l 40 160 40 0 0 0 0 
0 0 0 0  0 0  

Ruppin 

CT559 320 80 NTQNT NT NT NT NT NT NT NT NT 0 8 NTNT 
RIF 

0 0  Control 0 0 0 0  0 0  0 0  

* Serum-lowest dilution tested 1 :40. 
t Yolk-lowest dilution tested 1 : 8. 
3 Results expr-d as reciprocal of serum 01 yolk dilution endpoint. 
$ NT-not twted. 
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seen in RSV- and RIF-infected cells treated 
with either sera from RIF-free birds or yolk 
extracts frvm their eggs. 

Compared to the other procedures utilizing 
egg yolk rather than mother hen’s m m  to 
assay for RSVA( 1 , 2 ) ,  our method offers the 
advantage of lrapidity (hours rather than 
days) land simplicity in that it does not re- 
quire the exacting adjustments of cell culture 
population or medium compsi tioa. 

Conclusions. Substitution af egg yolk for 
the mother hen’s serum does away with the 
cumbersome procedure of bleeding the b ids  
for antibody tests. The level of RSVA in yolk 
reflects the serum antibody level but is usually 
somewhat lower. Furthermore, substitution of 

egg yolk for the mother hen’s serum in an 
indirect immunofluorescence procedure pro- 
vides a simple, rapid, reliable and relatively 
inexpensive testing system. Flocks of birds 
can be easily examined and in most cases the 
test results are availtable bhe =me day. 

The authors are grateful to Dr. Nicola M. Tauraso 
and Mr. William G. Jahnes of this laboratory who 
generously contributed of their time and materials 
to make this study ‘possible. 
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Insulin Half-Life in Normal and Diabetic Subjects.* (43434) 
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Recent reports have suggested the likelihood 
that 1131 labelled insulin preparations may 
have altered biological properties when com- 
pared with unlabelled insulin( 1 , 2 ) .  As a re- 
sult, previous studies of the turnover of in- 
sulin in normal and diabetic subjects con- 
ducted with labelled insulin have become 
suspect. Samols et aZ(3) in 1 normal patient 
and Orskov et aZ(2) in forearm studies in 5 
normal patients have studied respectively the 
disappearance rates of plasma insulin fol- 
lowing infusion of gllucagon or exogenous un- 
labelled insulin, in an effort to obtain the true 
t% of insulin. Both groups used immuno- 
assay procedures for insulin measurements. 
This is in sharp contmt to the measurements 
of plasma TCA precipitable radioactivity or 
to the chromatographic distrilbution of radioL 
aotivity used in the in vivo I1el insulin experi- 
ments. The t% arrived at by immunu>Qlssay 
was of the order of 51-15 minutes with mean 
values of approximately 7.5 minutes, a con- 
siderably shorter time than reported with 
radioactive insulin studies. 

*Supported in part by USPHS Grant 5 RO1-HE 
10102. 

The t% of insulin in untreated diabetics, 
based on radbinsulin studies, has been 
reported to be the same as in normds(4). In 
view of the substantially shorter t 5  olbserved 
with the methods of Samols land also of 
Orskov in normals, it seemed impntant to 
restudy untreated diabetics. The present in- 
vestigation reports studies in 6 normal sub- 
jects and 5 newly diagnosed untreated dia- 
betics. No significant differences in imulin 
disappearance rates were &served following 
the administrrahion of 2 units of untabelled 
crystalline bvim insulin I.V. 

Methods and materials. Normal young 
medical students served as control. All were 
in good hmlth, on good d!iets, and with no 
evidence of carbohydra! t e abnormalities. The 
diabetic subjects were in-patients a t  the 
Washington, D. C., Veterans Adminisltl.atioln 
HospilM. None had ever received inslulin and 
were on diets containing at l m t  2 0 0  g of 
carbohydrate. All subjects were fasted over- 
~ g h t .  After the fasting samples were ob- 
tained and 2 units of crystalline M n e  in- 
sulin (E. Lilly Co.) were i n j d d  {rapidly, an 
indwelling ne&le was pl@ in the opplosite 


