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sumably, this may reflect a critical level of 
adrenal cortical activity which must be at- 
tained in the rat to permit the hyperglycemic 
response to become apparent. In  our esperi- 
ment this may be attributed to an accumula- 
tion of depot cortisol over the 5-week period. 

The glucocorticoid requirement for growth 
hormone hyperglycemia in the rat, dennon- 
strated herewith, agrees with data indicaiing 
an  adrenal steroid requiremen,t for the inhibi- 
tory effect of anterior pituitary extract and 
growth hormone on glucose uptake by the 
isolated rat diaphragm. Growth hormone in- 
jected into adrenalectomized rats has lbeen 
found incapable of inhibiting glucose uptake 
by the diaphragm in vitro unless the aniimals 
were pretreated with cortisone( 12-14). 

Sunznzary. Growth hormone in a dose 
which regularly leads to hyperglycemia and 
glycosuria in normal tube-fed rats has no such 
effect in saline or DOCA maintained tube-fed 
adrenalectomized rats. Treatment with sub- 
diabetogenic doses of cortisol restores the hy- 
perglycemic response to growth hormone in 
adrenalectomized rats. These results are com- 
pared to previous studies of growth horrnone 
effects in adrenalectomized cats and dogs. 

IVe are indebted to Upjohn, Kalamazoo, Ivlich., 
for hydrocortisone (Cortef) aqueous suspension ; to 
Ciba Pharmaceutical, Summit, N. J ., for dcsoxy- 

corticosterone acetate in sesame oil (Percortcn) and 
to Endocrinclogy Section, Nat. Inst. Health, for 
growth hormone. 
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Acute Splenic Tumor Producedl in Rats hy a Mucoprotein Obtained from 
Rabbit Urine.* (25657) 

(;. Hor)csoN,t 1. ~ K U C H E ,  s. FISCHE:II AND hl,  I:UBIO (Introduced by (-. cis C’ongdon) 
Inhl.  de  Fisica y Matematicas,  Lab. Fisiopatologia, Lab. Pavasitologia, Univcrsidad de Chile 

When mucoprotein fractions from phenyl- 
hydrazinized rabbits’ urine were assayed for 
erythropoietic activity, i t  was noted that 
spleens of receptor rats showed marked in- 
crease in weight, within 48 hrs. after the first 
of 2 injections of extracts given one every 24 
hours. No correlation was seen between 

*This work was aided in part by grant from 

t Present address: Division of Wiol., California 
Rockefeller Fn. 

Inst. of Technology, Pasadena. 

splenic and erythropoietic response, as meas- 
ured by plasma iron turnover, and uptake of 
Fe:!’ in erythrocytes. Greatest splenic re- 
sponses were noted in rats injected with ex- 
tracts of urine of normal rabbits devoid of 
ery thropoietic activity. Histology of hyper- 
troI3hic spleens was strikingly similar to that 
described by Rich( 1,2) for acute splenic tu- 
mor, and now recognized as a characteristic 
res mnse of spleen to antigens( 3 ) .  In view of 
the magnitude of the response observed in re- 
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lation to published observations and since it 
was a response to a soluble antigen, it was de- 
cided to study the dose respon{se curve for this 
extract and its effect on plasma protein syn- 
thesis, nucleic acid content and sensitivity to 
irradiation. 

Method. Female grey rats a x c strain 
(obtained from Tnst. de Biologia “Juan Soe”  
li‘niv. de Chile) weights ranging from 160- 
180 g were used. In some experiments fasted 
rats were used. as this was the condition of 
animals in assays of erythropoietic actilrity : 
in  others normal rats were employed. Rats 
were fasted 3 days and received intraperi- 
toneal injection of the extracts on 2nd and 3rd 
day of fasting. The rats were then ersan- 
guinated by aortic puncture on the morning 
of fourth dajr of fasting; spleens were removed 
and weighed to the nearest nig: then fixed in 
Rouin Holland. Histological sections were 
stained with Hematoxylin , b u r  TI Eosin. So r -  
ma1 receptor rats received either one or 2 in- 
traperitoneal injections of the extracts. one a 
day and were then sacrificed 48 hours after 
first injection. Urine was collected overnight 
from metabolic cages into sterile glass flasks. 
surrounded by ice-salt sawdust mixture. 
Urine was centrifuged after collection and 
then frozen. Ethanol prepnration of estrcicts. 
1 vol of normal rabbit urine is brought to pH 
3.5 with 0.5 31 acetic acid. then 4 volumes 
ethanol are added slowly with constant stir- 
ring. The urine is left overnight in the cold: 
the precipitate is separated by centrifugation, 
extracted with ether, then dried in ‘clacuo. The 
dry precipitate is extracted with 0.01 31 K2 
HPO,, and the material which does not dis- 
solve is separated by centrifuging 20’ at  
20,000 g (Lourdes AXJ centrifuge). The su- 
pernatant is used in the assays directly or 
after 24 hours dialysis against 100 vol, 974 
NaCl in the cold. Protein content of the su- 
pernatant was determined b ~ .  the Riuret met h- 
od ( 4 ) .  and the dose injected is given in mg 
protein. ,+I 1 n  berlite trpatnzcizt. In some cases 
the crude alcohol extract was brought to pH 
4.8 by dialysis against 0.01 M acetate buffer. 
To this solution 20 g Amberlite (TR-45 (OH) 
Analytical Reagent Fisher Sc. Co.) were add- 
ed/60 ml extract and the mixture left 48 hr 
in the cold with constant stirring. The super- 

natant was then separated and tested for its 
effect on spleen weight and FeCj9 distribution 
( 5 ) .  Kaolin adsorption. 1 vol of urine is 
brought to pH 4.5 with 0.5 $1 acetic acid, then 
20 g Kaolin (American Standard Acid 
IVashed, Fischer 82 Co.) is added/liter of 
urine; the mixture stirred for 1 hr, left at rest 
for 1 hr, and the precipitate separated by cen- 
trifugation. The precipitate is then extracted 
with 50 ml 1 31 NH40H/20 g kaolin, the 
supernatant is separated, brought to pH 4.5 
with li acetic acid, then treated with 5 vol- 
umes cold acetone (- -4”C), the precipitate 
is washed with more acetone, then ether and 
dried in vacua a t  25°C. The dry extract is 
then treated as in procedure A. Studies of 
I ” $  ninino nrid incorporation into plasnza pro- 
tcins. 3 pc Cl4 uniformly labelled amino 
acids (obtained from hydrolysate of chlorella 
proteins, Radiochemical Centre Amersham, 
England) was injected intrayeritoneally 4 
hours before sacrifice of the rats. Blood was 
obtained by aortic puncture using isotonic cit- 
rate-citric buffer a t  pH 6.4 1 m1,/4 ml blood, as 
anticoagulant. The plasma separated by cen- 
trifugation was fractionated with ( N H 4 )  &SO4 
p H  6.4, a t  different saturations. The frac- 
tions collected were those precipitating be- 
tween 10-30F. 40-50%, and > SO%, that 
obtained by adding 10% T.C.A. to the super- 
natant of the 40-50y0 fraction. The ammo- 
nium sulfate precipitates were dissolved in 
saline, reprecipitated and washed with 10% 
T.C.A. : all T.C.A. precipitates were extracted 
with ethanol-ether, then acetone : finally the 
precipitates were suspended in acetone, 61- 
terecl on to paper disks, weighed and counted 
using a thin end-window Geiger counter. A 
C‘14-I’olyethylene disk obtained from Oak 
Ridge Nat.  Lab., was used as standard for 
checking the counting system. The results are 
expressed as C.P.M/mg, corrected for self- 
;i 1 1s or p t ion u s i ng an em pi r i cal correct i on 
curve. Irrudiatioiz. Rats were placed in I 
mm wall aluminum, containers 5 x 5 x 15 CIX, 

in a circle a t  28.5 cm (mid-line position) from 
a suspended 130 curie CS1“. Ba137 y source 
(obtained from Oak Ridge Nat.  Labs). The 
exposure dose rate was measured with 100 r 
thimble ionization chambers, built by Lansd- 
verk Instruments, using a model L 64 roent- 



SPIXNTC RESPONSE TO URINARY hfUCOPKOTEIN 74 7 

\V(4gllts ;riitl Fhytlrropoictic* 
t j w t e ~ l  I\ it11 E x t ~ . ; ~ c t s  of R:iI)- 
vc R;th)l)it P1astlI:i. ‘l’11(~ fo l  
a1.e used: Et K c . t l l i l l lo l  ; Ex 

= ~ ~ h ~ i ~ y l l i y d r a z i ~ ~ e  ; 12 -: Jxhb i t  ; 
N normal;  I> = p1:isma; U = urine. Eryt1n.o- 
1)oietic response was judged by the effects of es-  

t racts  on  [F’P uptake by red cells ( 5  ) . 
Erytl1ro- 

No. of S1)lcen wt poit.tie 

7 290 5 10 -- 

l.’;ibted r:lts + Et N X  i &SO 5 8O +- 
+ 

b1:1ste(1 r : i t s  + E t  E x  14 771) +- 3.1 -- 

Cr roup rats (tng) respouse 
__. 

PH H U  

lite treatcvl Et EY 
P H  K T T  

S R 

4 ra t s  + A i l i 1 ) ~ ~ -  7 2(i2 23.2 

Nor tn:rl 12ts  7 3 1 0  2 5.1 -- 
Idr,)rr + E t  Ex N It IT 7 $118 5 24.5 -- 

” + N K P  c i  301 11.5 -- 
____- ___--_ 

gen meter. Total dose to which animals were 
exposed was 550 r, with an exposure of 73.5 
minutes. Immediately after irradiation the 
animals received 6 mg of an ethanol extract 
of normal rabbit’s urine, and 24 hours later 
another 6 mg. Groups of rats were sacrificed 
at 2 and 5 days after irradiation. In  some 
irradiated animals, C1& AA was injected to 
study plasma protein radioactivity and others 
received Fe59 for study of plasma iron turn- 
over. The 30-day mortality with 550 r was 
3/24 animals in a simultaneolusly run experi- 
ment. 

Results. Table I shows spleen weighks in 
rats receiving 6 mg of an ethanol extract of 
normal and phenylhydrazinized rabbit urine. 
The striking increase in spleen weight in ani- 
mals receiving extracts from normal rabbit 
urine can clearly be seen. It is interesting to 
note that injection of 6 nil of normal rabbit 
plasma in rats produces only very slight 
changes in spleen weight. Also shown in ‘Table 
I is the result od amberlite treatment on the 
splenic effect of ethanol extract of uriine of 
phenylhydrazinized rabbits ; the extract main- 
tains its erythropoietic activity, but loses its 
splenic effect. An example of the histological 
aspect of the enlarged spleens is given in Fig. 
1 which shows marked hyperplasia with abun- 
dant large mononuclear cells and frequent mi- 
tosis. The D.N.A./g, 146% of controls and 
K.N.A. l g ,  160% of controls, content of the 

enlarged spleens is also strikingly increased, a 
reflection probably of the increased cellularity . 
Table TI shows a comparison of the effects of 
diffcrent doses of ethanol extracts and the ef- 
fect j of dialyzed ethanol extracts and kaolin 
extracts of normal rabbit’s urine. In experi- 
men tsi summarized here, normal rats were used 
as receptors and only one intraperitoneal in- 
jection of extract was given a t  48 hours, after 
which the animals were sacrificed. It can be 
seer that the effect on spleen is a function of 
the dose olf material given, that the active fac- 
tor is non-dialyzable and can be obtained by 
adsorption on kaolin. Table 111 summarizes 
rest Its of experiments in which C1’ AA uptake 
in plasma protein fractions was studied. 
Ethanol extracts of rabbit’s urine increase the 
C1‘ AA uptake in plasma proteins precipitat- 
ing between 40-507 saturation of ammonium 
sulfate ( a ,  ,B globulins). The  increase in ra- 
dioactivity in the 20-3370 fraction (y  globu- 
lins) is slight, and specific activity of the al- 
buniin fraction is similar to that of controls. 
Tahle TV summarizes results of radiation ex- 
periments. The spleen weight response to 
ethanol extracts of normal rabbit urine is 
ver,q markedly depressed after 550 r irradia- 
tiori. There is no increase in C14 AA uptake 
in plasma protein fractions, and depression of 
ery thropoiesis ( Fe59 studies) is similar in con- 

TA131,E T I .  Dose Response Relation f o r  Splenic 
Weight  Response t o  Extracts of Nornial Rabbil’s 
TJri lie. r) = dialyzed; rest  o f  abhreviatioiis s:itiich 

a s  in Table I. 6 rats/exp. 
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trol ;ind treat ecl ir rat1 ia t ecl animals. 
Ilisczrssio~z. ?’he results presented here in-  

dicate that a solution containing a few mg of 
n non-dialyzable, I;aolin-adsorba~)le. ethanol 

precipitable material probably mucoprotein, 
obtained from normal rabbit urine, can pro- 
tluce a dramatic increase in rat spleen weight 
within 48 hours after injection. The active 
material may be a normal component of urine 
or a product of bacterial contamination in the 
l~ladder; the method used to collect the urine 
does not allow a distinction to be made be- 
tween these 2 possibilities. The histologic ap- 
l’earance of the spleen is similar to that de- 
scribed by Rich e t  al.( 1,Z) as acute splenic 
tumor, characteristic of the splenic response to 
foreign protein. IVissler et al .  (3) have studied 
rat spleen response to particulate antigens 
of bacterial origin (Typhoid Friedlander) and 
sheep red cells. Increases in spleen weight 
are not as great as those described here, but 
microscopically similar, The greatest differ- 
ence is that the injected material in our ex- 
periments is soluble, not precipitating at 
20,000 g. The fact that rabbit plasma pro- 
tein, in much larger doses, produces only 
slight respmse in rats indicates that the uri- 
nary material is much more powerful antigeni- 
cally than plasma constituents. 

The finding of an increase in, the CI4 amino 
acid uptake especially in the plasma proteins 
precipitating at between 40-50% saturation, 
( U, /3 globulin) is surprising in that one would 
have expected rather to find an increase in y 
globulin fraction, which only showed a slight 
rise. The fact that specific activity of albu- 
min in both control and treated rats was simi- 
lar, would indicate probably that increased 
uptake of C I 4  AA in other fractions is a reflec- 
tion of increased synthesis, rather than of a 
change in the amino acid pool. 

The marked depression of the splenic and 
disappearance of the plasma protein response 
caused by 550 r irradiation accords with the 
finding of others as to the radiosensitivity of 
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the splenic system reacting against antigens 
(6 ) .  

Further purification and chemical charac- 
terization of the material responsible for the 
acute splenic response observed, will be of 
utility in clearing up the mechanism of the 
cellular response to purified antigens of one 
chemical species. 

Summary. Extracts of normal rabbit urine 
obtained by ethanol precipitation or kaolin 
adsorption produce marked increase in rat 
spleen weight. Histologic examination of 
spleens shows marked hyperplasia with abun- 
dant mononuclear cells of the type described 
as acute splenic tumor cells. The  splenic re- 
sponse is a function of dose of protein given. 
Animals treated with these extracts show sig- 
nificant increase in C14-amino acid uptake, 

specially in the U ,  p globulin fraction. Preir- 
radiation of the rats (550  r Cs -y) inhibits 
splenic and plasma protein response to ex- 
tracts of normal rabbit’s urine. 
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Effect of BAL (2,3-Diiiiercaptopropanol) on Hypoglycemic Action of 
Insulin. (25658) 

OSCAR V. DOMINGIJEZ* (1ntrodul:ed by 1,eol T. Satnuels) 
D ~ p t .  dc Farntacologia, E.N.C.B., Inat. Politec nicn IVacional, Mcxico C i t y ,  D. I;. 

Patterson ( 1 ) described the diabetogenic ac- 
tion of dehydroascorbic acid (DHAA). Si- 
n~ultaneously, Patterson ( 2  ) and Domiriguez 
(3) found that by injecting compounds con- 
taining sulfhydryl groups, the animals were 
protected against the diabetogenic action of 
DHAA. Intravenous administration of DHAA 
produces a characteristic response which con- 
sists of 2 consecutive periods. The first, a 
violent convulsive period, starts immediately 
after intravenous injection of DHAA and is 
prolonged folr no more than 3 minutes. The 
animals immediately enter the second period, 
a depressive stage of 5-10 minutes dur,Lttion. 
The convulsive period coincides with a deep 
hypoglycemia. When BAL was injected in- 
tramuscularly, the rats were protected against 
the hypoglycemic response as well as against 
development of the experimental diabetes in- 
duced by dehydroascorbic acid (3) .  The ini- 

* I’rcscnt ;iddress: Lkj)t. of Biological Chcmistry, 
University of Utah College of Medicine, Salt Lake 
City 

tial hypoglycemia is probably due to a mas- 
sive release of insulin from the islets of Lang- 
erhsns, similar to1 the release of insulin which 
has been suggested to follo’w alloxan injections 
( 4 ) .  Since BAL inhibited the initial hypo- 
g1y:emia produced by DHAA, the effect of 
BAL on the hypoglycemia produced by exo- 
gen OLE insulin was studied. 

Rabbits of similar weight were 
divided into 4 groups and fasted for 1 2  hours 
before experiment. Blood sugar was deter- 
mined by Nelson’s method( 5 )  and values ob- 
tained were considered as normal control lev- 
els Doses of insulin and BAL used in the 
experiment were 0.7 1.U. and 70 mg/kg of 
body weight, respectively. The different 
grcups were treated as fo’llows: Group a re- 
cei ved intravenous injection of insulin. Group 
b received intramuscular injection of BAL. 
G P W ~  c were injected intramuscularly with 
HAL. Thirty minutes later the animals re- 
cci vcd intravenous in jections of insulin. Group 
d weived intravenous insulin and intramus- 
cul ar BAL simultaneously. Blood glucose was 

Idethods. 


