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Effect o f  Tolbuta tn ide  on Glucose a n d  Ni t rogen  Metabol i sm in 
To ta l ly  Depnncrea t ized  Dog. (24659) 

The manner in which sul fon>.l~i reas lon-er 
blood sugar has not been full!. elucidated. 
There is considerable evidence that the!, ma!. 
stimulate release of insulin from the pancreas 
when that organ is preseiit a n t i  functionin: 
( 1  - 6 ) .  and it is well estalilishetl that thc rlrut'; 
are ineffective when paiicreas is alisent ( 1.7.3).  
We and others have demonstrated. however. 
that the sulfonylurea. tolbutamide. diminishes 
blood and urinary glucose in tr)tall!- depun- 
creatized dog maintained \\ i t h  sii1):)ptiiiial 
doses of insulin(9-1.3). ('learl!.. then. thc 
pancreas is not essential for the action of this 
compound provided small aiiiomits of  in.siilin 
from other sources are a\*:iil;tl)lth. The yues-  
tion now arises. whet her. r i i i t l t ~  t hrw c-ircuiii- 
staiic-rh. t ~~II~tiIaiiiide 1 ) I I  t eii t iit 1t.3 the in jtAc'te.c I 
insulin or whether, alternativel>*. its actioii 
takes place primarily i n  tissues where insuliri 
1)lays only ;L perinissive role. 1 1 1  out' e s p r i -  
iiients, to ;iiiswt*r this question. c.haiiges i l l  

urinary nitrogen excretion of the inaclequatel!. 

treated diabetic animal were used as criterion 
of insulin potentiation. 

.llvthods. Jlongrel dogs approximately 10 
k y  were subjected to total pancreatectomy. 
('ompleteness of operation was verified a t  
autopsj~. The animals were kept in metabo- 
lism cages and given constant diet (Rival Dog 
Food) in 2 daily feedings with measured 
amounts of pancreatin. Acidified 24-hour 
si)ecimens of wine were collected daily and 
c.onil)ined in 3-day pools for later analysis. 
Feces were collected quantitatively over brief 
Iwriods from 2 dogs. Total nitrogen was de- 
termined in food. pancreatin and feces after 
;tcitl digestion. and also in urine, using steam 
(listillation( 14a) a i i t l  titration with lioric acid 
( IAb). I'ooled urine \ u s  analyzed yuantita- 
tively for glucose( 1 5 ) .  Fasting blood sugar 
( 16)  \\'as determined several times a week. 
I h g s  were weighed periodically. Animals 
w r e  iiiaintainetl on constant suboptimal 
; in iount  of regular insulin ( 2  to 6 units twice 



a day) .  Xo studies were performed sooner 
than 2 weeks after laparotomy. The experi- 
mental design consisted of 5 periods of 11 to 
2 7 days each: ( 1) initial period when animal 
received only constant small doses of regular 
insulin; ( 2 )  experimental period when either 
supplementary protamine zinc insulin 2 units 
once daily, or tolbutamide 0.25 g twice daily, 
was administered; ( 3 )  recovery period follow- 
ing withdrawal of supplementary drug; (4) 
second experimental period employing alter- 
nate supplementary drug: and ( 5 )  final recov- 
ery period. 

Results. Unfortunately, some animals suc- 
cumbed before all of planned observations 
could be completed. Premature death of 
several dogs seemed attributable to extensive 
bleeding accompanied by high prothrombin 
time after treatment with tolbutamide( 1 3 ) .  
Similar results have been found with carbu- 
tamide( 1 7 )  and isopropylthiodiazole( 18).  

A significant fall in urinary nitrogen. syn- 
chronous with reduction of glucose levels, oc- 
curred when supplementary protamine zinc 
insulin (PZI) was given (Table I )  .* In  con- 
trast, tolbutamide produced no demonstrable 
decrease in urinary nitrogen. Differences in 
nitrogen loss with PZI as compared with 
tolbutamide were statistically significant 
( p  <.()I). 

Nitrogen balance, determined roughly dur- 
ing control observations for two 3-day periods 
in Dog 32 and for one 3-day period in Dog 
36, seemed to be a t  equilibrium or slightly 

* One animal with only mild glycosuria during con- 
trcl periods failed to show a fall in urinar). nitrogen 
on PZT and was therefore excluded. 

positive (+0.89, +0.3 and -0.08 g,/day re- 
spectively). 

Nitrogen sparing effect of in- 
sulin ( 19,20) is demonstrated best, although 
probably not only( 2 1 ) . when nitrogen bal- 
ance is negative (22). In our experiments, 
marked weight loss of all animals (Table I ) ,  
in most to the point of cachexia, renders it 
probable that overall nitrogen loss exceeded 
intake despite what seemed to be equilibrium 
in 2 dogs during brief periods of observation. 
The endogenous origin of a t  least some uri- 
nary nitrogen is proved by decrement that 
occurred when small additional amounts of 
insulin were given. Tolbutamide. on the 
other hand. under similar conditions and in 
doses sufficient to cause significant reduction 
in glucose levels, was without effect on nitro- 
gen excretion. 

These observations are incompatible with 
the notion that tolbutamide potentiates ex- 
ogenous insulin, a t  least in the dog. They 
can best be explained by the assumption that 
the drug reduced glucose output from the 
liver, as shown by earlier work(23): under 
permissive action of injected insulin. 

Summary. In totally depancreatized dogs 
maintained on a constant regimen with sub- 
optimal amounts of insulin, additional insulin, 
but not tolbutamide, caused a decrease in 
urinary nitrogen along with the expected de- 
cline in glucose levels. The failure of tol- 
butamide to duplicate the action of insulin 
suggests that it does not potentiate the in- 
jected hormone. 
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Concentration of Azoproteins in Yolk Sac Placenta of the Rat.” (24660) 

VEHGII. H. FEHM, H. JAMES FREE,+ AND DANA L. SHIKESS 
(Introduced by James G .  Wilson) 

I k p f .  of A iiaf m i ? ‘ ,  C o l l r g ~  of M ~ c i i c i n ~ ,  U n i v m i f y  of Florida, Gainesville 

The striking role of the rabbit yolk sac 
placenta in transmission of homologous 
gamma globulin from the maternal systeni 
into the embryo and the apparent non- 
permeability of this membrane to heterologous 
protein has been described by Brambell( 1). 
Few attempts have been made to study the 
permeability of either the chorio-allantoic or 
the inverted yolk sac placentae of the rat to 
protein molecules although both homologous 
and heterologous protein compounds have 
been used extensively in various studies of 
maternal-fetal relationships in this animal. 
The present work is an attempt to study the 
fate of 2 different azoprotein molecules in- 
jected into the pregnant rat. specifically with 
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respect to placental membranes at  various 
stages of gestation. 

Matcrials and methods. The azo dye, echt 
siiure blau B7 has been shown to be rapidly 
excreted in the bile and urine of animals in- 
jected with moderate amounts of this com- 
pound(2). It is not phagocytyzed by the 
reticulo-endothelial system and apparently 
does not combine with serum proteins in vivo. 
Echt saure blau B, an intensely blue azo dye, 
was diazotized and coupled to crystalline 
bovine serum albumin and rat serum albumin 
utilizing the technic described by Kruse and 
McMaster ( 2 ) .  Bovine serum albumin was 
obtained commercially and rat serum albumin 
was obtained by ammonium sulfate precipita- 
tion of pooled rat serum. After final dialysis 
and filtration, the bovine serum albumin-azo 
dye preparation (BSA-ESBB) contained 20 
mg of protein and 1408 pg of dye/ml. The 


