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teristics. However, the data show that indi- 
vidual mouse strains may differ one from 
another in plaque size, sensitivity to agar 
inhibitors and hemagglutination properties. 

The diameter of the plaques formed by 
the mouse adapted strains increased slightly 
when DEAE-dextran was incorporated in the 
agar overlay. Since the concentration of 
DEAE-dextrose was sufficient to allow the 
inhibitor sensitive r +  variant to attain a size 
comparable to inhibitor insensitive r, it seems 
likely that the sulfated polysaccharide inhibi- 
tor in agar is only one of the factors affecting 
the size of plaques. The data of Ellem and 
Colter using their strain of Mengo and L 
cells overlaid with methyl cellulose support 
this conclusion ( 1 1 ) . 

Summary. Comparative studies were car- 
ried out using 5 strains of virus known by 
the designations EMC, COL SK and Mengo. 
Hemagglutination-inhibition tests showed that 
the strains were antigenically similar although 
not necessarily identical. Each was highly 
neurotropic and produced myocardial damage 
in mice. Plaques produced by the 5 virus 
strains in L cell monolayers differed morpho- 
logically. The size of the plaques formed by 
3 mouse-adapted strains was roughly cor- 
related with sensitivity to an inhibitor in 
extracts of agar and increased when DEAE- 

dextran was incorporated in the overlay. 
However, evidence is presented which indi- 
cates that factors other than inhibitor sensi- 
tivity also contribute to differences in plaque 
size. Each of the strains hemagglutinated 
erythrocytes of 4 mammalian species. Hem- 
agglutination by some strains was tempera- 
ture dependent, whereas with others it was 
not. ' 
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Serum Alkaline Pholsphatase in the Post-Natal  Pig and Effect of 
Serum Storage on E n z y m e  Activity." (30197) 
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Few studies have been conducted on serum 
alkaline phosphatase levels in newborn pigs. 
According to Young and Underdahl( 1 ) , activ- 
ity is highest a t  birth, falls considerably by 
the fifth day, and gradually declines to 50 
days post-partum. The effect of prolonged 
storage on alkaline phosphatase in swine 
serum has apparently not been reported. 

* Published with approval of Director of Michigan 

t Present address: Dept. of Animal Husbandry, 
Agri. Exp. Station as Journal Article No. 3567. 

University of Missouri, Columbia. 

The objectives of this study were (a) to 
determine serum alkaline phosphatase activ- 
ity in the pig at  intervals from birth to 4 
weeks of age, (b) to relate this enzyme 
activity to serum protein concentration and 
body weight changes, and (c) to determine 
whether prolonged 5" or -20°C storage 
affects serum alkaline phosphatase activity. 

Methods. Forty-one pigs from 2 gilts and 
3 sows, which were on the same ration, were 
included in this investigation. The pigs were 
caught as they were farrowed, were weighed, 
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TABLE I. Age and Serum Alkaline Phosphatase Activity.* 

Age--- \ 

Litter No. of pigs Birth 1 day 2daya  7 d a . p  14days  28days 

SEW 65 8 6 1 5 9 t  7 2 k 1 3  5 1 t 7  2 3 + 1 $  1 9 f 1 $  7-1-1 $ 
66 1 0  79 t 8  4 6 +  2$ 37 + 3 $  2 2 + 3 $  1 7 2 2 9  7 2  .2$ 

- - " 72 10 41 t 3 40 2 5 70 k SQ 12 f 1$ 
Gilt 69 5 1 9 k l  3 0 + 4 $  2 4 k 1 :  2 1 + 2  - - 
" 70 8 1 4 k  2 43 f 4Q 22 + 2 $  2 7 2 6 $  - - 

* Micromoles of p-nitrophenol released/ml of serum/hr. 
t Mean 2 standard error. 
$ Significantly different from birth (P <.015). 
9 Idem (P <.01). 

a blood sample was taken from the anterior 
vena cava and they were returned to their 
mother. Parturition time averaged about 3 
hours. Subsequent blood samples were taken 
and the pigs were weighed at 1, 2 and 7 
days post-partum in all litters and at  14 and 
28 days in 2 litters. 

The b h d  samples were collected randomly 
from pigs of the same age and held at  20°C 
for 1 hour after the last pig was bled to pro- 
mote syneresis. The blood was then centri- 
fuged at  50001 g for 10 minutes at  5°C. The 
serum was removed, placed in stoppered vials 
and stored at  5" or -20°C. Preliminary 
studies indicated that there was no change 
in serum alkaline phosphatase activity dur- 
ing 6 hours of 5" storage. All analyses were 
performed within this period except for those 
analyses concerned with storage effects. The 
effect of storage on serum alkaline phospha- 
tase was studied by comparing the activity 
of serum samples analyzed immediately after 
collection of the serum, after 18 hours a t  
5°C and at  4 weekly intervals during -20°C 
storage. Frozen samples were thawed by per- 
mitting them to stand at  20°C. Serum pro- 
tein concentration was determined by the 
method of Waddell(2), and alkaline phos- 
phatase activity was assayed by the Sigma 
procedure(3) based on the work of Bessey 
et  aZ(4). 

Analyses of variance and correlation 
coefficients were calculated according to 
Snedecor (5) .  

Results. Serum alkaline phosphatase activ- 
ity at 6 ages is presented in Table I. Each 
item represents the mean of all analytical 
values within a litter. Individual values were 
highly variable both within and between lit- 

ters. At birth the serum of pigs born of sows 
appeared to have higher alkaline phosphatase 
activity than serum of pigs born of gilts. The 
mean values declined between 2 and 7 days 
in all litters but one, and continued to decline 
in those litters examined to 28 days. 

The mean serum alkaline phosphatase 
value at  each age for all pigs is presented in 
Fig. 1. Likewise, mean serum protein con- 
centration and average weight at each age 
are presented. Serum alkaline phosphatase 
activity was negatively correlated with weight 
(-53) and with serum protein concentra- 
tion (-.33). 

The effect of storage on serum alkaline 
phosphatase activity is shown in Table 11. 
Each value represents the mean of 3 deter- 
minations. Storage at  5°C for 18 hours 
resulted in an increase in activity. Storage 
at -20°C resulted in higher enzyme activity 
after one week than in the fresh sample in 
serum obtained at  birth. Values after 2, 3 
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FIG.  1. Relationship betweeii serum alkaline 

pliospliatase activity, serum probein concentration, 
body weight and age. 
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TABLE 11. Storage amd Serum Alkaline Phosphatase Activity.* 

Age  of Stored 5°C r Stored -20"C-, 
pigs, days Fresh 18 hr 1 wk 2 wk 3 wk 4wk 

28 i- It 4 0 2 1  $ 3 5 +  1$ 3 0 2  .2 2 9 + 2  2 9 & 2  Birth 
5 1  k 2 8 7 + 1  $ 4 9 k 1  3 4 2 1  $ 4 4 * 1 $  38+33$ 1 

7 25 & 1 2 9 2  .l$ 2 0 k  1$ 1 8 2  .l$ 1 7 2 2 $  1 5 & 2 $  - - 1 3 & 1 $  8 + 0  $ - 14 17 & 1 

* Micromoles of p-nitrophenol roleased/ml of serum/hr. 
t Mean of 3 samples + standard error. 
3 Significantly different from fresh sample (P <.Ol). 

or 4 weeks of -20°C storage were essen- 
tially the same as in the fresh sample. The 
enzyme activity of serum obtained from pigs 
a t  1 day, and 1 and 2 weeks of age generally 
declined during 4 weeks of -20°C storage. 

Discussion. A1 though appreciable variation 
was apparent within and between litters, 
serum alkaline phosphatase activity followed 
the declining trend after 1 day post-partum 
reported by Young and Underdahl( 1). The 
most abrupt decline was observed between 
2 and 7 days post-partum. The decrease at  
2 days is the converse of alkaline phosphatase 
activity in the pig intestine reported by Payne 
and Marsh(6), who noted a 7-fold increase 
in this tissue. 

The negative correlation between serum 
alkaline phmphatase activity and weight was 
statistically significant (p<O.O5). I t  would 
appear that as body mass increased, the 
phosphatase available for maintenance of 
serum levels declined. Fletcher et d ( 7 )  
attempted to correlate serum alkaline phos- 
phatase activity with weight gains in cattle. 
The correlation coefficients obtained ranged 
from -.35 to .63. The cattle studied were 
all of greater physiological age than the pigs 
in this study. 

The investigation of storage effects on 
serum alkaline phosphatase activity would 
suggest that enzyme assays should be com- 
pleted as soon as possible after withdrawing 
the blood sample. Although other workers 
have indicated that freezer storage does not 
affect enzyme activity up to 14 days for 
cattle serum(8) and up to 4 weeks for chick- 
en serum ( 9 ) ,  significant deviations from fresh 
serum values in swine provides evidence that 
data derived after -20°C storage may not 
have absolute validity. I t  is interesting to 

note that values published by Combs et a1 
(lo), for serum taken from 1- and 7-day-old 
pigs and then frozen, were considerably lower 
than fresh' serum values a t  the same ages 
in this study. 

Summary. Alkaline phosphatase activity 
in the serum of 41 pigs was studied at 1, 2, 
7, 14 and/or 28 days post-partum. Individ- 
ual values were highly variable both within 
and between litters. Activity generally, but 
not always, decreased after birth. Negative 
values of .53 and .33 were obtained when 
serum phosphatase activity was correlated 
with body weight and serum protein concen- 
tration, respectively. Storage of serum at  
5 O C for 18 hours significantly increased phos- 
phatase activity. Serum collected at 1, 7 or 
14 days post-partum significantly decreased 
in phosphatase activity during 5 weeks of 
storage at  -20°C. 
-~ 
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