
cortical steroids on C 0 2  evolution or fatty 
acid synthesis by mammary gland slices ( 11 ) , 
on fatty acid synthesis by rat adipose tissue 
(12)  or on glucose uptake by rat diaphragm 
(13,14,15).  

The stimulation of glucose up- 
take or ( * ( I 2  evolution produced 1 1 ~ 7  20. 50. or 
l o L  pu insulin per nil in rilitr-o to rat epididy- 
ma1 adipose tissue was niiarkedlj~ reduced IIJ- 
prior sulicutaneoui; injection of the rat tissue 
donor with 7 nil;' cortiwne acetate in cli14dctl 
doses over a period of 3)/ .  (lays. 
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Action of Mucoproteins in vivo and in  Tissue Culture on Yolioniyelitis Virus. 
( 25642 ) 

N.  EIICOLI, G. BOBALII~, R. Ii. STUBRS ANII 0. NUNEZ-$IONTIEL 
Dept .  of Phnrrrzncology arid Chcrriothcrnpy, .lrnrozir. Phariiiacczttical Co., Kankak fe ,  Il l . ,  and 

I?? \ t .  ~ r r z e z o ~ a n o  rte ~ ? ? . c ~ e ~ t i g a r i o i i c ~  C'ieHtifica,, Caracab, I/'eizezlcela 

'The 1)resent report contains our findings on 
the protective effect of various mucoprotein 
fractions obtained from hog gastric mucosa 
in experimental poliomyelitis infection of mice 
(Lansing strain TI) and the influence of the 
same proteins on development of the virus in 
monkey kidney cells. 

Materials  and naethods. Three hog gastric 
inucosa fractions (A ,B  -C)  received from I'rof. 
IT. Capraro (YIilano. I taly) and 2 extracts 
(D,E)  prepared in the Arniour Laboratories 
by E. Samsa, V. Snider and P. \'an l lclle 
were used for study. The  characteristics of 
these substances as determined by IT. Cap- 
raro are: ( A )  A and H group specific sub- 
stance: 95% pure by electrophoretic deter- 
mination (free phase). Anti-agglutinating 
potency lo7. ( H )  "IJIL' binding factor"( 1 ) 
100% pure. BIZ binding titer, 2 2  pglmg in 
the E .  coli assay. (C)  Acid aminopolysac- 

charide. Electrophoretically 9.5% pure, 
uronic acid content 3.5%. (D)  Armour prepa- 
ration KO-45-102-1. Uronic acid content 
1.62 c/c. ( E )  Armour preparation KO-45-124. 
H I 1 !  binding titer 228 mpg/mg, uronic acid 
content 1.670. Doses of 1 and 2 p g  showed 
A, respectively H substance activity, inhibit- 
ing 10 minimal agglutinating doses in the sys- 
tems X red cells/anti A serum and 0 cells/ 
anguilla anti H serum. 

In,ft>rtion. Swiss mice of 14-18 g, 4-5 weeks 
of age, were inoculated intracerebrally with 
0.03 mI Lansing strain (Type 11) virus, di- 
luted 1:3000. Standard procedure was to in- 
fect mice Friday and begin treatment Mon- 
day;  however on 4 groups of mice treatment 
was started prior to inoculation. Ten treat- 
ments were given, 2 daily for a period olf 5 
days, except when otherwise stated. Esperi- 
mental animals were observed daily for a pe- 
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TABLE T .  Aciioii of ?clucopi*otc+is in Esperinir1it:il Polioniyclitis (1,aiisiiig T T  ) 11ifec.tioii of 
Mice. 

Dose, mg/kg 
P r r p r n -  x No. t reat-  S ~ r ~ i v o ~ ’ s / t o t : i l  mice after:  

Esp. No. tioir Ilrcllts Roll t c I0 (lays 20 days 30 days G O  days 

1 A 

I3 

C’ 

E 

11 

r1r 

1 v 

E 

1) 

E 
y -g lot) id i n  

10 x 10 
2.5 ” 

1 0  
2.5 ” 

10 ” 

2.5 ” 

10 ‘ 7  

2..j ” 

( ’Ollt 1.01s 

2 0  x10 
(:on t 1.01s 

20 X 1 (J 
10 ” 

20 ” 

20 )’ 
Controls 
40 x 2 
40 x 1 
2 0  x 2 
10 ” 

20 x 10 
10 ” 

2.5 ” 

(’011 trols 
- 

* Treatment  s tar ted prior to  inoculatioii. 

riod of 60 days. Death followed appearance 
of paralysis by 3 to 6 days. For experiments 
on isolated cells, monkey kidney (Macacca 
.nzulatta) was prepared according to Bodian’s 
technic( 2) and suspended in Hank’s solution. 
The medium was changed to Earle’s solution 
when the cells showed a completed sheet 
(after 5-6 days). The latter solution was 
used for dilution of the mucoprotein also. Vi- 
rus growth has been estimated by cytopatho- 
logical observation. illoreover, the infectiv- 
ity of the test tube aliquot, after completed 
cell infection, was measured by transfer to 
new tissue cultures. 

Results. The therapeutic effects observed 
in vivo are presented in Table I. It would 
seem that there is no dose-effect relationship 
in the ranges studied and no significant dif- 
ference between repeated oral and subcu- 
taneous administration of the mucoprotein. 
Therefore, and in view of the differences 
among experiments, it  is justifiable to evalu- 
ate the results in their toitality: by adding 
survival rate at the 30 day observation period 
(as generally done), administration of 10 

7/10  
9/10 
4/10 
7/10 
4/ 1 0 

(j/ L O  

4/10 

, 

> 

2 p  

8/15 
5/15 

1 1  /15 

7/30 
4/10 
5/10 
4/10 
8/10 
6/10 
8/10 
7/10 
4/10 

, 

doses of preparation 

4/10 
f i / l O  
z / i n  
3/10 
2/10 

5/1 i) 
4 / 4 0  
o/ 10 

1/10 
11/10 

8/15 
2/15 
n/ 15 
7/15 
3 / 3 0  

2/10  
1/10 

5/10 
4/10 

5 /  10 
0/10 

9 ,  

3 ,  

1 9  

3/10 

2/10 
3/10 
2/10 

4/10 
3/10 

I/ 10 

7/15 
2/15 
8/15 
2/15 
1/30 

3/ 10 
1/10 

5/10 
3/1 0 

4/10 

7 2  

7 7  

9 )  

7 7  

E gave 42.570 protec- 
tion (32 out of 7 5 ) ,  of preparation D, 33.370 
( 10 out of 30) ,  of preparation A (blood group 
substance) 50% (10 out of 20).  Consider- 
ing all animals treated, regardless of prepara- 
tion and dose, and including groups treated 
once or twice only, survival rate amounts to 
33.5% (70 out of 205) compared to 5% in 
the untreated groups (3 out of 60). The dif- 
ference between total survivors of treated 
groups in comparison to controls was just as 
marked a t  the 60 day observatioln period: 
28.2% (59/205) in treated and 1.7% (1/60) 
in control groups. In  one experiment, 20 
mg/kg gammaglobulin administered orally 10 
times resulted in a protective effect of the 
same order as with mucoprotein. 

In tissue cultures, toxicity of the mucopro- 
tein (preparation E) for monkey kidney cell 
was first determined: 200 pg/tube induced 
slight changes, while no effect was noticed 
with lower (2-100 pg/tube) doses after 4 
days od growth. In the tubes used for toxi- 
city experiments (10-200 ,u,g mucoprotein), 
inoculated the fifth day with 100 TCDSo 



(10 +) virus, growth seemed to be slighter 
than in the controls 2 days after inoculation. 
However, one day later, virus growth in all 
45 tubes was the same as in the controls. I n  
a second experiment, to control more closely 
the possible retarding effect of mucoprotein 
on the infection. virus inocula decreasing to 
the limit of infectiveness (from 10 to 10 ’) 
were used. with a fixed dose. 100 1Jg tube. oi 
mucoprotein; in one series of tubes the muco- 
protein was kept in contact with the cells f o r  
24 hours, then washed (before inociilation) . 
in another, i t  was present for the duration of 
the experiment. The mucoprotein induced no 
measurable effect on virus development and 
infectivity in this experiment including 2 se- 
ries of 5 replicate tubes for each of the 5 L T i r u 5  

dilutions used. In another esperiment of the 
same size. pre\Tious exposure of the cells for 4 
c1aj.s t o  100 / ~ g  mucoprotein o r  even its con- 
tinued presence after inoculation did not in- 
fluence growth and infectivity. Sor did niis- 
ing 10 to 10 inocula with 100 /lg niucopro- 
tein for one hour a t  room temperature chaiige 
virus growth. I n  neutralization test, using 
mice for test of virulence, up to 2500 pg,’nil 
mucoprotein had no direct effect on the virus: 
all 50 mice inoculated died a t  the same time 
as the controls. (In the same test. the mini- 
mal neutralizing dose of gammaglobulin. 62 5 
pg ’ml. gave 100 7. survival.) 

It appears that certain niu- 
coproteins exert a protective action against 
ex1 )e r im en t a 1 pol i o my el i ti 5 i n f ec t i on o f ni i c e 
and, interestingly. by oral administration also. 
This action does not seem to be related to 
virus neutralization, nor to an interference of 

Co~c l z i s ions .  

virus uptake hy the cell, or to virus multipli- 
cation and infectiveness, according to the re- 
sults of tissue culture experiments. Exclud- 
ing the direct action of mucoprotein on the 
virus, on its cellular uptake and multiplica- 
tion. the hypothesis of a “nonspecific” effect, 

herebjr treatment m.ould increase in some 
manner the nonspecific resistance of the or- 
ganism, becomes suggestive. The  lack of 
dose-eff ect relationship is favorable to  such 
an hypothesis. though it  is quite possible that 
the dose range was above the minimal re- 
quired to elicit protective action. The  acid 
niucoprotein ((‘) and the BIZ binding sub- 
stance ( R )  appeared to be less effective than 
thc blood group substance ( A )  in the single 
ex1)eriment in which they were compared. 
However. our data are not sufficient for quan- 
titati\ie compariwn between different types of 
1)rel)arations. iyhether the action noted is an 
in tcgral property of this and perhaps other 
tj-lles of mucoproteins, or related to a single, 
more simple component or subunit, such as a 
mucol”’l_vsaccharide, requires further investi- 
gat ion. 

Sum??zary. Mucoproteins obtained from 
hog gastric mucosa exert a protective effect in 
experimental poliomyelitis (Type TI) infec- 
tion of mice, while they have no1 action on the 
virus in tissue cultures. The  protective ac- 
tion is attributed to some mechanism in- 
creasing nonspecific resistance of the host. 
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Transfer of Radioiodinated Human Serum Albumin (RISAo) from 
Cerebrospinal Fluid to Blood Plasma.* (25643) 

c. A. VAN ’II‘ART, J. R. DUPONT, I,. KKAINTZ (Introduced by H. E. Hoff) 
Departwent  of  Phx\iology, Baylor Cititlpr\if?* College of -Mpdicine, Houston, Texas 

‘There have been many conflicting reports 
regarding the site of reabsorption of cerebro- 
spinal fluid. Cerebrospinal fluid protein plays 

* Supported by grant from Nat. Inst. of Neural, 
Dis. and Blindness USPHS. 

a significant role in association with many 
Ixithological states of the CNS; however, lit- 
tle is known about the dynamics involved. 
13ehrjng(l). Sweet(2), and others(3) have 
described transfer of various ions and non- 
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