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Antibody Response of Adult Mice to Virus of Foot-and-Mouth Disease. 
(24913) 

CHARLES H. ('AMPBELL* ( Introduced by M.  S. Shahan) 
Pliiin Island Animal DirPasP Lab., i igrir.  Resfarch Semire, U .  S.  Dept. of Agrirultuw, 

Greenport, N .  Y .  

An immune response to foot-and-mouth dis- 
ease virus (FAID\.') in adult mice was re- 
ported by Skinner r ~ t  d.( 1 ) ,  who observed 
that off spring of mother mice inoculated dur- 
ing pregnancy were resistant to virus chal- 
lenge. .4lthough suckling mice are suscep- 
tible. adult mice are usually considered resis- 
tant. T n  studies, normal adult mice were un-  
affected clinically after inoculation with 
FIClD\' unless some process of virus selection 
or host treatment was utilized( 2-4) .  Because 
of advantages of adult mice, the present es- 
periments study neutralizing antibody re- 
sponse of such animals to FAID\' to learn 
when antibody appears and when highest an- 
tibody level is reached. 

JIutc~rinZs and nirfhods. A4dult female 
Rockefeller H strain mice, 120 days old at 
time of inoculation, were used for antibody 
production. Litters of 10 suckling mice of 
same strain. 5-10 days of age. were used in 
neutralization tests for detection of antibody 
produced in adult mice ( 1 ) . Foot-and-mouth 
disease ~ Z ' Y U S ,  type A, strain 119, produced in 
Roux flask cultures of bovine kidney cells( 5 )  
was the stock virus preparation. Nutrient 
fluid from cultures of infected cells was cen- 
trifuged in Spinco Model L centrifuge ( S o .  
30 rotor) a t  10,000 rpm for 30 minutes to re- 
move cellular debris. The supernatant fluid 
containing the virus was stored in sealed am- 
poules at  --4O"C. This material was consid- 
ered as undiluted stock virus. Dilutions of 
stock virus were prepared in tryptose phos- 
phate broth (pH 7.4). Two experiments were 
performed, the first with 40 and the second 
with 38 adult mice. Mice were inoculated 
intraperitoneally (IP) with 0.1 ml of undi- 
luted stock FAID\-. At intervals of approsi- 
mately 24 hours after inoculation in first ex- 
periment, blood was obtained and pooled from 
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2 randomly selected mice by incision in axil- 
lary region after ether anesthesia. In  the sec- 
ond experiment, blood was obtained a t  inter- 
vals of approximately 24 hours for 
weeks and 7-day intervals thereafter. 
collected from pooled blood were pl 
rubber-capped vaccine vials and st 
-40 C until all serums from a give 
ment were available for testing a t  
time. -4ntibody content of adult mouse se- 
rums was studied by neutralization tests in 
suckling mice, 5-10 days of age, using dilu- 
tions of FMDV mixed with constant arhount 
of serum previously heated a t  56°C for 30 
minutes. Beginning with 1 : 5 dilution of stock 
virus, with a titer of approximately 
LL),,,/ml in suckling mice, serial 10-fold dilu- 
tions were prepared; and to 0.5 ml of each 
dilution, 0.5 ml of serum was added. Final 
virus dilutions were 10-I through To 
induce death in all mice in a t  least the lo-' 
dilution so that calculations of neutralizing in- 
dices could be made, serums collected to ap- 
proximately 10 days postinoculation were di- 
luted initially 1 : 20. Serums collected subse- 
quently were diluted initially 1 : 1000. Allow- 
ance for these dilution factors was made in 
calculations for various serums by expressing 
LD5* neutralization indices on the basis of 
ml of undiluted serum. Virus-test serum mix- 
tures and controls consisting of virus-normal 
mouse serum and virus broth mixtures were 
incubated in water bath a t  37°C for 30 min- 
utes, after which each mixture was inoculated 
into a litter of 10 suckling mice. Each mouse 
was inoculated IP with 0.05 ml. The mice 
were observed daily for 10 days after inocu- 
lation. Viral end points were determined by 
method of Reed and Muench ( 6 ) .  

Results of neutralization tests are summar- 
ized in Tables I and 11. In  Exp. 1, observa- 
tions were made periodically from 3rd through 
32nd day after inoculation, and in Exp. 2, 
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from 1st through 84th day after inoculation. 
Serums collected on first and second day after 
inoculation had no demonstrable antibody. 
On 3rd day after inoculation, however, Exp. 
1 sample had a virus-neutralizing index of 
2.48 logs/ml of undiluted serum, and Exp. 2 
sample had a virus-neutralizing index of 3.6 1 
logs/ml of undiluted serum. A gradual in- 
crease in neutralization indices of serums in 
each experiment occurred thereafter until 
they leveled off a t  between 106.0 and 107*0 
LI)50/ml, approximately 20 days after mice 
had been inoculated. 

Discussion. Antibody response of adult 
mice inoculated with FMDV indicated that 
after IP inoculation of 0.1 ml of tissue cul- 
ture fluid containing approximately 1 P 6  
suckling mouse LDCo of FMD/ml, adult mice 
produced neutralizing antibody detectable 
within 3 days after inoculation. In general, 
the antibody reached a maximum between 20 
and 30 days after inoculation and remained at  
high level throughout tlhe 84 days of Exp. 2 .  
An exception can be found in neutralizing in- 
dices of serums collected on 56th and 63rd 
days of Exp. 2 (Table 11) , which were greater 
than those of serums collected on 21st and 

TABLE 1. Neixtraljzing Capacities of Serums Col- 
lcctcd a t  Varying Tntervnls from Adult Mice Inoc-  

ulated with Foot-aud-Mouth Disease Virus. 
Exn. I 

LDh0 neutral. 
index nneor- LD," 1lentr:Il. 

r1.P. I .*  ---- ( ~ n g ,  bnse 10) --, 
Serum rectcil f o r  Fiiid serunx imtilex/ml of 
sample ser. dil. dilution undil. Her. 

.15t 

.88 
2.14 
2.60 
1.10 
1.93 
1.31 
1 . i 9  
%.Xl 
1.87 
2.66 
3.4 1 
3.26 
2.79 
2.94 
2.00 

-1.6 
I ,  2.48 

3.74 
4.20 
4.40 
5.83 
4.61 
5.09 
5.80 
5.1 7 
5.96 
6.71 
6.56 
6.09 
6.24 
5.30 

-% D. P. 1. = T)~gs postinoculation. 
t N o t  coiisiilcred ;is evidence of ncutralization. 

TL4BLE 71. Xeutralizing C a p c j  tics of Scrurns Col- 
lected a t  V:rryiiig 1iiterv:tls from Aclult Mice Inoc2- 

ulatcd with Foot-and-Mouth Disease Virus. 
Exp. I1 

LD,, 11eutr:ll. 
iiitlex uiicor- Till,, 1leutr:Jl. 

Serum rectecl for  Final scruiii index/ml of 
saix ple scr. clil. dilution undil. ser. 
l).P.T.+ ---- (Log, base 10)  \ 

0 
I 

3 
4 
8 

1 0  
11 
14 
81 
28 
3 5 
42 
5 6 
63 
7 0 
78 
84 

6 )  
I 

.09 t 

.oo t 

.30t 
2.01 
2.90 
1.88 
1.09 
.90 

1.44 
2.71 
2.85 
2.24 
2.33 
2.92 
3.07 

.64 
1.79 
1.49 

-1 .6 
7 3  

-3.3 
I ,  

3.61 
4.50 
3.48 
4.39 
4.20 
4.74 
6.0 1 
6.15 
5.54 
5.56 
6.22 
6.37 
3.94 
5.09 
4.74 

+ 1). P. 1. = I>ays postinocnlatiou. 
t S o t  considered as evideiice of rieutraliza tion. 

28th days. It was not our purpose to deter- 
mine persistence of antibody in adult mice. 
The experiments indicate, however, that a 
significant level of neutralizing antibody per- 
sists for a t  least 3 months after inoculation. 

Seventy-eight adult mice were inoculated 
with FMDV. In addition, 24 adults were in- 
oculated in a preliminary experiment not in- 
cluded. In this group of 102 mice plus ap- 
proximately 50 adult mice used as controls in 
other experiments now in progress, no normal 
adult mouse died because of infection with 
FMDV or revealed any other symptoms of 
infection. This lack of signs of illness in 
adult mice is in accordance with previous ob- 
servations (2-5). 

Sumnzary. Normal adult female mice were 
inoculated with the virus of foot-and-mouth 
disease, and serums obtained from these ani- 
mals a t  intervals u p  to 3 months after inocu- 
lation were tested for their neutralizing capa- 
cities. Neutralizing antibody was detected as 
early as  3 days after inoculation and increased 
gradually until a maximum was reached a t  20- 
30 days. The antibody persisted a t  a high 
level throughout remainder of 84-day period. 
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Direct Evidence for Fatty Acid Mobilization in Response to Growth 
Hormone Administration in Rat.* (24914) 

E. KSOBIL (IYith technical assistance of 31. C. Hagney) 
D r p t .  of Pliysiology, Hartlnrti ,\lc>dic-al School, Boston, Mass.  

I t  has long been lrnown that anterior pitui- 
tary gland extracts and purified growth hor- 
mone preparations. when administered to ex- 
perimental animals, increase the concentra- 
tion of lipids in plasma and the liver while 
decreasing amount of total body fat (see 1 
and 2 for review). 3Zore recently. it ha5 
been denionstratcd that small doses of growth 
hormone cause a rapid increase in the plasma 
none5terified fatty acid (XEFA) concentra- 
tion in man ( 3 ) ,  rhesus monkey(4) and rat 
( 5 ) .  These effects of growth hormone on 
levels of circulating lipid have been inter- 
preted in terms of an increase in mobilization 
of lipids from adipose tissue but direct evi- 
dence for such an interpretation has been 
lacking. The following experiments were 
performed to establish the effect of prior 
growth hormone administration on release of 
NEFA from isolated adipose tissue in vi tro.  

Material  and me thods .  l l a l e  rats of the 
Charles River strain weighing between 100 
and 150 g were used. Hypophysectoniies 
were performed 4 weeks prior to experiment. 
All animals were fasted 24 hours before au- 
topsy. In  the “acute” experiments a single 
intraperitoneal injection of bovine growth hor- 
mone+ (3  mg) was administered three hours 
before sacrifice. In the “chronic” experiments 
bovine growth hormone (3 mg per rat per 
day) was given intraperitoneally for 3 days 
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i:id the rats sacrificed on the day following 
last injection. Control animals were injected 
with equal volumes of normal saline. All ani- 
mals were anesthetized with 30 mg sodium 
11 en t o bar bi tal given in t raperi toneally. The  
epididymal fat bodies were removed and incu- 
bated individually ( 2  for each animal) in a 
system previously described( 6 ) .  NEFA re- 
leased into the incubating medium was deter- 
mined by the method of Dole(7) and ex- 
pressed as peg. S E F A  released per g wet 
weight of tissue per hour. Blood glucose con- 
centrations were determined by the method of 
Nelson (8) and plasma NEFA concentrations 
by the method of Dole ( 7 ) .  

Rcsul ts .  Hypophysectomy reduced release 
of NEFA from adipose tissue when compared 
with normal control animals fasted for the 
same length of time (Table I) .  Administra- 
tion of a single 3 mg dose of growth hormone 
to hypophysectomized animals 3 hours before 
sacrifice significantly (P< . O l )  increased 
NEFA release from adipose tissue in vitro 
(Table T ) .  No difference in blood glucose 
‘I’AELF, T. Effect of Hypophysectomy and Growtli 
Horinoiie Treatment on NEFA Release by Adipose 
Ti SHIXC. Teii aniiiials/series : 2 observations/anirnal. 

NEFA release, 
R:rts pWg/hl. 

S orinal control 5.79 2 .44$ 
.90 2 . l6  

2.30 2 .37 
” + ” (chronic,) t 3.40 -+ .66 

H y y x .  + saline + G.H. (acute) * 

+ 3 tng/rat 3 hr before sacrifice. 
t 3 mg/rat/day f o r  3 days. 
: Me:m * S.E. 


