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Serum Lipoproteins and Glycoproteins in Aminopterin Treated Rats." 
(25389) 

KRISHNASUDHA ROHATGI AND SACHCHIDANANDA BANER J E E ~  
Dept. of Physiology, Presidency College, Calcutta, India 

We observed( 1) alterations in serum pro- 
tein patterns olf aminopterin treated folic acid 
deficient rats. Folic acid is involved in lipid 
metabolism(2-4). Lipids and the bulk of 
carbohydrates in blood are transported in as- 
sociation with proteins. The nature and com- 
position of these lipoproteins and glycopro- 
teins might reflect basic changes in metabol- 
ism and thereby give information on the na- 
ture of these changes. In  the present investi- 
gation different electrophoretic components of 
serum glycoproteins and lipoproteins were de- 
termined in aminopterin-treated folic acid de- 
ficient and pair-fed normal rats. Total lipid, 
free cholesterol, ester cholesterol, phospholipid 
and neutral fat were also estimated in the se- 
rum of these animals. 

Selection of rats, prolductioin of 
folic acid deficiency by intraperitoneal injec- 
tion of aminopterin and collection of blood 
samples from carotid artery were the same as 
described previously ( 1 ) . Only clear serum 
was used. Total glycoproteins in serum were 
determined by the method of Weimer and 
illoshin ( 5)  as modified by Winzler (6) .  Cho- 
lesterol was estimated by the method of Sobel 
and Meyer ( 7 ) . Phosphollipid was estimated 
by determination of P of the serum extract (8) 

Methods. 

* W e  are indebted to Lederle Laboratories (India) 
Ltd. for gift of aminopterin. Ministry of Scientific 
Research & Cultural Affairs, Govt. of India, granted a 
National Research Fellowship to HR. 

t Present address: Prof. of Physiology, Medical 
College, Bikaner, India. 

and multiplying the value by 25(9). Total 
serum lipid was determined by the method sf 
Bragdon( 10). Neutral fat was calculated by 
subtracting the figure for total cholesterol and 
phospholipid from the value for total lipid. 
Ionographic separation of lipoprotein and 
glycoprotein fractions of sera were carried out 
by the paper electrophoretic technic described 
earlier ( 1 , l l )  . For glycoproteins .O 1 cc and 
.04 cc serum were applied on different parallel 
paper strips and electrophoresis continued folr 
16 hours with a current of 4 ma and 200 volts 
in a barbiturate-barbituric acid buffer of pH 
8.6 and ionic strength .05. The strip with .01 
cc serum was stained with bromophenol blue 
for proteins, and used as reference strip in 
subsequent measurement of pollysaccharides. 
Strips with .04 cc serum were stained for gly- 
coproteins by the method of Koiw and Gron- 
wall ( 1 2 ) ,  modified by Robaz et al. ( 13),  and 
based on histochemical technic described by 
Hotchkiss ( 14). Polysaccharides were indi- 
cated by violet bands. Densitolmetric evalua- 
tion of strips was performed immediately 
after staining, as the color was not permanent 
and the unstained portion of the paper turned 
pink after exposure for several hours in air. 
The densitometric curves of the different gly- 
coprotein bands were measured by planimeter. 
For lipoproteins, the prestaining procedure of 
McDonald and Bermes( 15) was followed. .05 
cc of stained serum for lipoprotein and .0015 
cc of serum for protein determination were ap- 
plied to- parallel adjacent strips and electro- 
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phoretic separation continued for 5 hours at 
4 ma and 200 v. in a barbiturate-acetate buffer 
of pH 8.6. A better resolution with barbitu- 
rate -acetate buffer than bar 11 i t u r a t e- b a r b it u r i c 
acid buffer was observed. The lipoprotein 
zones appeared blue against a white back- 
ground. The ionograms were scanned immedi- 
ately after drying since the patterns were ob- 
served to fade with time, and areas of the 
different zones were measured. Swahn( 1 6 )  
had shown that uptake of Sudan Black B by 
whole serum on filter paper was correlated 
with total lipid content of serum. Total area 
of the plotted curve was. therefore. equivalent 
to total serum lipid content of sample used for 
electrophoresis as determined by the chemical 
method. Glycoprotein and lipoprotein con- 
centrations of different fractions were calcu- 
lated from total polysaccharides and lipid con- 
tents respectively. The significance of devia- 
tions from normal mean values was computed 
by the “t” test. 

Results are given in Table T. Aminopterin 
treated rats showed significant increase in to- 
tal lipid, free cholesterol, esterified cholesterol 
and neutral fat. Phospholipid values did not 
change. There was no change in the (L-frac- 
tion but an increase in the p and 0-fraction of 
serum lipoproteins. Glycoproteins showed 3 
components migrating with the mobility of (L1. 

a2 and P globulins as observed in man. dog 
and rabbit ( 17). There was no significant 
change in distribution of different glycopro- 
tein fractions and in total ,vlyc.ol)roteins in 
aminopterin treated rats. 

Discussion. Hyperlipen~ia and hypercholes- 
terolemia observed in the aminopterin treated 

folic acid deficient rats might be due to) di- 
minution of serum albumin( 1,18) or to the 
lipotropic effect of folic acid( 2,3). It appears 
that in folic acid deficiency there is a shift in 
distribution of fatty acids with a relative in- 
crease in neutral fat, free and esterified choles- 
terol. Folic acid accelerates methyl group 
neogenesis ( 19-22) and its deficiency is likely 
to affect the supply of choline and other me- 
thyl donors leading to changes in blood serum 
lipids. Lipids found in the “0” band are as- 
sociated only to) a small extent with y-globu- 
lin. They consist mainly of substances which 
have been adsorbed on filter paper such as 
chylomicrons containing neutral fa t  and p- 
lipoproteins (23) .  The observed increase in 
0-fraction is possibly due to increased level of 
neutral fat which is also confirmed by chemi- 
cal estimation. Serum cholesterol is mainly 
present in the P-lipoprotein( 24) .  Increased 
serum cholesterol of aminopterin treated rats 
is possibly responsible for the increased /?- 
lipoproteins as observed by paper electropho- 
resis. In contrast to lipids, distribution of 
protein bound carbohydrates did not change 
in aminopterin-treated rats. The  magnitude 
G f  changes in distribution of serum lipids in- 
dicated more severe disturbances of lipid me- 
tabolism than their metabolism of carbohy- 
drate in aminopterin-treated rats. 

S u ~ 7 z ~ z u ~ y .  Different fractions of serum 
lipoproteins and glycoproteins were deter- 
mined by paper electrophoresis in aminop- 
terin-treated folic acid deficient and paired 
fed normal rats. Total lipid, free cholesterol, 
ester cholesterol and neutral fat were also es- 
timated in serum of these animals. In  
aminopterin-treated animals there was signifi- 
cant increase in /I-lipoprotein and 0-fraction, 
no change in the a-lipoprotein and increase in 
total lipid, neutral fat  and free and ester cho- 
lesterol. There was no change in glycqrotein 
fractions of serum. The lipid metabolism is 
much more disturbed than canbohydrate me- 
tabolism in folk acid deficiency. 
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Serum Amylase Changes Due to Antipancreas Serum. (25390) 
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(Introduced by Frank B. Engley, Jr.) 

Depts. of Microbiology and Paihology, School of Medicine, University of Missouri, Columbia 

Revival of interest in effects of antiorgan 
serum on normal animals has been directed 
largely toward the heart, kidney and thyroid. 
An additional endocrine organ, the pancreas, 
has been the subject of 2 conflicting reports. 
In  one study murine pancreas demonstrated no 
serologic activity( l ) ,  in the other ( 2 )  it was 
shown that rat pancreas stimulates production 
of precipitating antisera in rabbits. The latter 
report suggested structural peculiarities of rat 
pancreas were in part responsible foir its poor 
antigenicity, and the pololr concentration of 
radiolabeled antibody when administered pas- 
sively. The work presented here shows the 
discrete guinea pig pancreas is antigenic as 
determined by in vitro and in vizw serologic 
reactions and that its antiserum produces pan- 
creas pathology and alters serum amylase 
levels. 

Mateyials and methods. After removal of 
the pancreas from several ether-anesthetized 
guinea pigs, a 10% w/v homogenate was pre- 
pared in cold saline in Waring blendor. Im- 

munization of male rabbits was performed ac- 
cording to Estes (3) with the complete homo- 
genate. When the precipitating titer of undi- 
luted immune serum reached 1 : 500 (superna- 
tant of 10% suspension diluted 1:50), the 
rabbits were bled and serum colllected. In 
view of ultimate use od antisera, a biologic 
assay seemed desirable and the passive cu- 
taneous anaphylactic (PCA) method of Ovary 
(4)  was chosen. Four hours after dermal sen- 
sitization with 0.1 ml of different antisera, 1 
ml of a 50-501 mixture of 1% Evans blue and 
supernatant from the lOyo pancreas extract 
was given intracardially. Reactive sites were 
measured after 45 minutes. To determine if 
injections of antiserum into normal guinea 
pigs would induce pathologic or enzyme 
changes, 2 intraperitoneal injections of 5 ml 
of pooled antiserum were given, one the same 
day and one the 4th day after base level serum 
amylase determinations were completed ( 5 ) .  
On 5th day, serum amylase was again deter- 
mined, the animals sacrificed, and the pan- 


