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Enteral Absorption of Insulin. 

R. P. WALTOS AND E. F. BASSETT. (Introduced by J. T. Halsey.) 

From. the Dcpartitierit of P ~ i ~ i r ~ ~ i a ~ l ) l l ) ! ~ ! i ,  Tulane l-,ii/cersify Scliool o f  Medicine, 
atttl the AVetc. Orlccitis Citg Chemicwl Laboratories. 

I-’ rev i ou s s t 11 ( I i e s (lea 1 i i i  g \v i t I1 the en t e r a1 a 11 so r 1) t ion o f i n s ul i n 
have denionstrated the market1 iiiipermea1)iIity of the intestinal 
mucosa to this hormone.’ I t  \\.as considered of practical and theo- 
retical interest to attempt to iiicrease this degree of permeability 
by m a n s  of concomitantly acltiiitiistered tlrugs. 

Normal dogs \\.ere preparetl \vith Thierry loops almut 12 cni. in 
length taken ironi allout 50-60 cni. above the terminal ileum. Bal- 
loon antl catheter arrangement.; similar to those described by John- 
ston“ \\-ere u w l  to insure retention of the introduced insulin mix- 
ture. This mixture \vas iiiatlt. up of Insulin-Lilly U-I0 or U-80 
antl diluted \\-ith saline to 2 ~ 5  or 3 ~ 4  cc. he fore introduction. Hood 
saniples \\’ere taken from the ear aiitl sugar determined by the 
micro-method of Folin and llalnlros.“ (This method in our hands 
gives high alxolute figures in the hypoglycemic range. ) The dogs 
\Yere ordinarily starve(1 for 40 hours previous to the experiment. 
For  purposes o f  I)revitJ-, the following hypoglycemic reaction, 
taken from the protocols is referred to as “typical hypoglycemia”. 
Nornial ldood sugar 102 mg. % : 194 hr. later 106. Insulin intro- 
duced. After 15 inin., 91 : 50 niin., 65 : 1 hr., 65 ; 2 hr., 58 ; 
2% hr., 62; 3 hr.. 79 nig. %. 

With insulin in saline alone, about 35 units per kg. body weight 
represents the minimal dosage 1)roclucing typical hypoglycemia. 

One trial kvith an adtlitinn of hexyl resorcinol and toluene failed 
to show favorable influence on a l m q t i o n .  One trial with 0.3% 
saponin antl 5 % lactic acid produced typical hypoglycemia with 
% the usual amount of insulin.* 

1 See references by Bolbnn~iii, d. L.. and Mann, F. C., Ant. J .  IMed. Sci. ,  1932, 

2 Johnston, C. G., PROC. Sor. ESP. Bror.. AXD MED., 1932, 30, 193. 
3 Folin, O., J .  R i d .  C l i m . ,  1923, ’77, 191. Folin, O., and Malmros, H., ibid., 

1929, 83, 115. 
* The use of surface :ictive agents, such as s:iponiii, has beeti claimed 1)y 

Lnscli and BrugeP to producr hypog1ymni:i when ndtninistered orally with insu- 
lin. In  4 trials with rnbljits we w t w  unable to obt:iin such effects and are, 
accordingly, in agrccnient with the critic:iI observ:itiotis of Elzas,; S:irnck,s :lad 
1)i ngmn:i nsc niitl Laqueiir.7 

183, 33, and Harried, B. I<., ant1 Sash, .Jr., T. P., J .  Eiol. Cltem., 1932, 07, 443. 
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Several trials of insulin in a 20% alcohol solution produced 
typical hypoglycemia n-ith dosages to those producing the 
same effect in  saline alone. Typical hypoglycemia was produced 
with dosages as l c ~ v  as 10 units per kg., but the usual requirement 
is hiyher. The systemic effect of similar amounts of alcohol alone 
was demonstrated to be without influence. 

The addition of lactic acid (1% to 5% j to these mixtures does 
not decrease absorption and occasionally increases the effect. 

A41cohol-lactic acid mixtures with insulin were introduced by 
catheter into one dog with a fistula anastomosed to communicate 
with the sniall gut about 50 cm. above the terminal ileum. Pro- 
found hypoglycemia leading to coma was produced with dosages of 
32 and 40 units per kg. This dog, however, was in relatively poor 
shape and diet1 3 weeks after the last of these trials with partial 
01:struction from operatively produced adhesions. 

Throughout the 35 trials in 6 dogs, the absorption effects were 
reasmaldy consistent u-ith each individual dog although there was 
sul>stantial variation between the different dogs. 

W e  wish to thank Dr. K. K. Chen of the Litly Research Laboratories for 
kindly supplying most of the insulin and to thank Dr. I. M. Gage for the 
operative preparation of one of the dogs. 
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Roentgenologic Visualization of Lymph Nodes and Vessels by 
Intrapericardial Injection of Thorium ,Dioxide. * 

J. N. ANE AND L. J. MENVILLE. 

Pyom the Badiological Dirkion, Department of MPdicine, Tulane University, 
New Orleans. 

During previous experimental work on laboratory animals' it was 
rioted that in the intracardiac injection of thorotrast, some of the 
material being injected also into the pericardiuni, roentgenograms 

4 Lasch and Brugel, Arch. Exp. Path. Pharm., 1926, 120, 144. 
5 Elzas, Nederland. Tijdschr. Geneeskun.de, 1926, 70, TI, 1650. 
68amek, 2. ges. Expl Med., 1928, 62? 707. 
7 Dingemanse and Laqueur, Arch. Exp.  Path. Pharm., 1937, 126, 31. 
* Aided by a grant from the General Baking Company. 
1 An6, J. N., aid Meuville, L. J., Am. J .  Roentgeml. a d  Rad. Ther., 1932, 

28, 784. 


