
driven isolated rabbit auricle. It is approxi- 
mately 16 times as active as quinidine in an- 
tagonizing acetylcholine-induced auricular 
fibrillation in the dog. It is slightly more ac- 
tive than quinidine in antagonizing aconi- 
tine-induced tachycardia in the same species. 
The safety margin of this drug, as measured 
by the ratio between minimal anti-fibrillatory 
doses and those producing marked blood pres- 
sure and ECG changes, is greater than that 
of quinidine. 
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Effect of Tolbutamide (Orinase) on Plasma Non-Esterified Fatty Acids. 
(23244) 

EDWIN L. h?RMMAh’, THOMAS N. ROBERTS A N D  \71NCEST P. DOLE 
Rocke,feller Institute for Medicul Research and Department of Medicine, N .  Y .  Hospital. 

Oral or parenteral administration of sul- 
fonylurea derivatives produces hypoglycemia 
in normal subjects and in many diabetic pa- 
tients( l ,2) . Since functioning pancreatic tis- 
sue is required for this action? it has been 
suggested that tolbutamide ( l-butyl-3-p-tolyl- 
sulfonylurea) in some manner enhances the 
effect of endogenous insulin(3,4). On the 
other hand, there is evidence that tolbutamide 
may limit release of glucose from the liver 
into the blood stream(5,6) and thus reduce 
concentration of blood glucose in this manner 
rather than by promoting utilization. The 
close association between metabolism of car- 
bohydrate and the level of plasma non-esteri- 
fied fatty acids (NEFA) provides another 
way to test this question. Since an increased 
oxidation of carbohydrate appears to be as- 
sociated with a fall of NEFA concentration, 
it should be possible to reveal any effect of 
tolbutamide on oxidation of carbohydrate by 
its action on the NEFA fraction of blood li- 
pides. 

Method. Tolbutamide was administered 
to 4 normal, 7 mild adult diabetic, and 3 se- 

vere juvenile-type diabetic patients, in a dose 
of 2 g dissolved in 20 cc saline and given in- 
travenously over a 2-minute period. Venous 
blood samples, collected in duplicate before 
injection and at  20, 40, 60, and 120 minutes 
thereafter, were analyzed for glucose by a 
modification of the Nelson colorimetric pro- 
cedure(*/) and for NEFA by a method previ- 
ously described (8). Urine samples for quali- 
tative determinations of sugar and ketones 
were obtained a t  hourly intervals. 

Results. Concentrations of blood glucose 
and NEFA observed in the normal and dia- 
betic patients are given in Table I. In agree- 
ment with previous observations, tolbutamide 
produced hypoglycemia in normals and mild 
diabetics, but failed to lower blood sugar of 
the 3 diabetics with histories of recurrent ke- 
tosis. A decrease in NEFA occurred in every 
patient who responded with a reduction of 
blood sugar; no significant decrease was ob- 
served in the absence of a hypoglycemic effect. 
The correlation between changes in concen- 
tration of XEFA and blood sugar was highly 
significant (p<O.OOl). 
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TAHT,E 1. Eff cc't of Tolbutnnlitlc o i l  Elootl (;lucose and Yon-Esterifiecl Fa t ty  Acids. 

Glllc*osc~ ~r SEFA \ 

The average normal response to tolbuta- 
mide is shown in Fig. 1. In the 4 normal 
subjects blood glucose and S E F A  reached a 
minimum approximately 40 minutes after in- 
jection. Thereafter the concentration of 
NEFA increased rapidly to a level above the 
control, while glucose returned more slowly 
toward the baseline value. Stable diabetics 
responding to tolbutamide showed a more 
protracted hypoglycemia with a parallel sus- 
tained reduction of S E F A  concentration 
(p  -= 0.003) (Fig. 2 ) .  

Tolbutamide administration resulted in no 
decrease of blood glucose or NEFA in the 
group of severe diabetics (Fig. 3 ) .  Their re- 
sponse differed significantly (p<0.003) from 
the effects seen in the combined groups of nor- 
mal and mildly diabetic subjects. One pa- 
tient, a juvenile diabetic in ketosis, had a 
marked elevation of both glucose and NEFA. 
which was unaffected by tolbutamide but re- 
sponded promptly to insulin (Fig. 4 ) .  

Discussion. As indicated by the low p 
values, diabetics showed highly significant 
differences from normal in 2 respects: a pro- 
longed fall of glucose and XEFA in mild dia- 
betics, and absence of fall in the severe cases. 
Presumably these abnormal responses to tol- 
butamide were symptomatic of some meta- 
bolic disturbance in diabetes, but it must be 

emphasized that the sample size was small, 
and conceivably the diabetics might have 
been atypical. 

The findings support the current theory 
that tolbutamide stimulates insulin discharge, 
but does not in itself promote oxidation of 
glucose. In general it  appears that NEFA 
level rises when carbohydrate is being utilized 
at  a reduced rate, and falls when carbohy- 
drate oxidation is enhanced. The relation 
probably reflects actual utilization of glu- 
cose, rather than availability of sugar, be- 
cause glucose is ineffective in lowering NEFA 
level under conditions of insulin deficiency. 
\\-ith diabetic ketosis, and to a lesser extent 
with simple fasting, NEFA level rises pro- 
gressively. Insulin causes a drop of NEFA 
in either case (8,9), whereas glucose is effec- 
tive only in the fasting subjects. If given to 
severe diabetics without supplementary in- 
sulin, glucose adds to the hyperglycemia 
without affecting KEFA level." Summing 
the evidence, i t  seems likely that tolbutamide 
acts to relieve ketosis only when the pancreas 
is capable of responding with an increased 
output of insulin. 

Sumnzury. Tolbutamide (Orinase) , given 
intravenously to normal and diabetic patients 

* Unpublished observations. 
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caused a reduction of non-esterified fatty acid 
concentration only in those subjects who re- 
sponded with hypoglycemia. Diabetics re- 

pression of blood sugar showed a comparably 
sustained reduction of the fatty acid fraction. 
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