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resemble atypical histiocytes or reticulum 
cells, and retain their phagocytic properties as 
well as their ability to grow into ascites neo- 
plasms when inoculated intraperitoneally into 
DBA/2 mice. The fact that polyoma virus 
causes cytopathogenic effects in the cells of 
such cultures suggests that P388 D1 cells 
might be of interest in studies of other viruses. 

Summary. A cytopathogenic effect has 
been observed in cultures of murine malignant 
lymphoma cells (strain P388 D1) inoculated 
with polyoma virus. There is evidence of 
viral multiplication in these cell cultures and 
the virus retains its ability to produce tumors 
when inoculated into newborn hamsters. The 
virus-host cell system of polyoma virus and 
milk-adapted P388 D1 cells seems to be a 
suitable one for studies of this oncogenic 
agent. 
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Importance of folic acid in metabolism of 
proteins and nucleoproteins has been recently 
reported. That folic acid is involved in pur- 
ine and creatine metabolism, has been shown 
by Dinning and Day in monkeys( 1) and Tot- 
ter et al. (2) in chicks. A decrease in incor- 
poration of C1* formate in nucleic acid(3) and 
in liver and visceral protein(4) in folk acid- 
deficient rats implicates this vitamin in bio- 
synthesis of proteins and purines. Bakerman 
and coworkers ( 5 , 6 )  observed an increase in 
excretion of aminoacids, mainly glutamic 
acid, in folic acid deficiency, while Ricceri 
( 7 )  observed a fall in excretion of uric acid 
and allantoin. Similar studies on blood have 
been reported by Tentori and Vivaldi(8). 
These observations indicate that folic acid is 
intimately related to protein metabolism. The 
- 
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present investigation was undertaken to study 
whether folic acid deficiency would influence 
the level of total serum protein or any of its 
electrophoretic components in rats. Fib rino- 
gen content of plasma of folic acid deficient 
and pair-fed normal controls was also studied. 

Methods. Adult male rats, weighing 180- 
240 g were fed mineralized whole milk with 
2 drops of a concentrate of Vit. A and D, 
twice a week. Animals which grew well were 
paired and housed in individual metabolism 
cages. Folic acid deficiency was produced in 
one of the pairs by intraperitoneal injection 
of aminopterin (25 ?/day). The other rat of 
the pair served as control and was fed the 
same amount of milk as its deficient counter- 
part. Within 10 days of aminopterin injec- 
tion rats showed the typical deficiency syn- 
drome. Porphyrin appeared around eyes and 



TABLE I. Heniatological Picture in Rats. 

I Icwioglobi 11, Ileiiintoc ri t Leucocy tes, 
g/100 1111 value, % 111111~ (4') 

(IS) ( 5 )  ( X  1000) 

now. diarrhoea was evident. the mimals he- 
came inactive with loss of appetite and sig- 
nificant weight loss. I n  the evening. food 
was withdrawn from cages and the next morn- 
ing both deficient and pair-fed normal animals 
were anaesthetized with pentobarbital sodium. 
The left carotid was exposed and a fine needle 
tied into it. The needle was connected to a 
15 cc rubber stoppered centrifuge tube. IYith 
the help of slight suction, the blood immedi- 
ately collected in the tube which was allowed 
to clot for serum. A small quantity of blood 
was taken in  an osalated tube. From this. 
hematological findings and samples were 
taken and the rest centrifuged without delay 
for plasma, Vitamin deficiency was estab- 
lished by leucocyte count and determinations 
of hemoglobin and packed cell volume. Total 
nitrogen and non-protein nitrogen of serum 
and plasma fibrinogen were determined by 
methods described previously ( 1 1 ) .  Serum 
proteins were separated by paper electro- 
phoresis. 0.01 cc undiluted serum was used 
and electrophoresis continued for 16 hrs with 
a current of 4 mA and 200 volts in barbitu- 
rate-barbituric acid buffer of pH 8.6 and 
ionic strength 0.05. Staining of paper strips. 

determination of optimum density curves of 
the coloured zones by densitometry and cal- 
culation of amounts of different fractions of 
serum proteins were the same as described 
Ixeviously ( 1 1 ) . 

Results are given in Tables I, I1 
and 1IT. A low hemoglobin content, diminu- 
tion in number of white blood corpuscles and 
ii low heniatocrit value were noted in aminop- 
terin-treated rats (Table I ) .  The serum pro- 
tein pattern of these animals was character- 
ized by lowering of albumin and 7-globulin 
ant1 increase in a 2-globulin values. These 
~iilues have significance at  the p 0.01 level. 
There was no significant change in U I  and p- 
qlobulin fractions. There was a decrease in 
total serum protein, but a significant increase 
in tibrinogen content in aminopterin induced 
iolic acid deficient animals when compared 
to normal controls. 

Discussion. Folk acid is reportedly in- 
volved in nucleoprotein synthesis( 3)  and ribo- 
nucleoprotein is probably related to protein 
synthesis(l2). I t  is possible that in animals 
deficient in folic acid formation of nucleo- 
protein and hence protein synthesis is re- 
tarded (4). This is a possible explanation of 
our finding of decreased serum protein and 
albumin. Since both fibrinogen and albumin 
are made in the liver the rise in fibrinogen in- 
dicates that aminopterin interference with 
liver function is not a simple depression of 
protein synthesis( 13,14). The present find- 
ings with aminopterin treatment are similar 
to those with ascorbic acid deficiency(9). 
This may be because metabolism of folic acid 
and ascorbic acid are closely interrelated ( 15) 
or because this is the usual response of the 
liver to injury (Ed.). 

The electrophoretic pattern of serum globu- 
lins with aminopterin treatment is not similar 
to that of combined folic acid and Vit. BIZ de- 
ficiency reported by Mulgaonkar and Sreeni- 

Results. 

TABLE 111. 1)ifferciit Fractiolts of' Scrim Proteins in Rats (yo). 
G l o b i i l i i ~ s - - - ~ ,  

Riits . \ l l ~ i i i t i i t i  a1 a:! B y A/G ratio 

Norlklal (13) 2.IlCj +- . O i  1.20 2- . ( ) t i  . I  I & .O2 1.20 f .O5 1.12 2 .Ofi  .52 

Aminopterin treated (12j . X 3  -+ .05 1.14 f .CW .H4 .(I5 1.18 & .07 .4R t .04 .23 
"i7 of total protciii 3 4.3 9 20.03 ti.8;i 20.03 18.70 

70 of lohi1 protein 18.78 25.7!) 1!1.00 26.70 9.73 
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vasan(l0). Our values with normal rats, 
however? compared favourably with theirs. 
Tn their case a decrease in nl-globulin wit.h 
significant increase in ,%globulin was ob- 
served, whereas under our conditions an in- 
crease in az-globulin with a decrease in y- 
globulin was observed. 

Summary. Different fractions of serum 
proteins were determined by paper electro- 
phoresis in folic acid deficient and pair-fed 
normal rats. Total serum protein was low 
and plasma fibrinogen was significantly high 
in the deficient animals. There was a sig- 
nificant decrease in albumin and 7-globulin, 
considerable increase in aa-globulin, with no 
significant change in al and p-globulin frac- 
tions in the serum of folic acid deficient rats, 

Aminopterin was kindly supplied by Lederle Lab. 
(India). 
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Changes in extracellular concentration of 
magnesium have been implicated in various 
pathological states and in mammalian hiber- 
nation. The clinical aspects have been re- 
viewed by Flink( 1) and Elkinton( 2 )  and 
the role of magnesium in hibernation by Rie- 
desel( 3) .  The recent availability of a radio- 
active isotope, Mg28, has provided a tool for 
investigating the dynamic equilibrium be- 
tween extracellular magnesium and that in the 
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cells and/or skeleton. The present report con- 
cerns the exchange of magnesium between 
plasma and soft tissues in the rat. 

Methods. Mg28 is an isotope emitting 
both gamma and beta radiation with a half- 
life of 21.3 hours. It decays to AP8 which 
also emits gamma and beta radiation with a 
half-life of 2.3 minutes, and this daughter de- 
cays to stable Si28. The isotope, with Mg2* 
carrier, was obtained from the Brookhaven 
National Laboratory and was prepared to 
yield a solution containing 150 meq/l mag- 
nesium. Twenty-six male rats ranging in 
weight from 290 to 325 g were each injected 
with about 0.5 ml of this solution intraperi- 
toneally. The injections were made from a 
tuberculin syringe which was weighed on an 
analytical balance before and after each injec- 


