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to those of Nachlas et aZ( 7 ) ,  we obtain a 
value of 17.8 units. Barka and Dallner re- 
ported a mean of 7 mg formazan reduced per 
g wet weight in 30 minutes(8). Our values 
for 30 minutes would be approximately 35 
mg. Kun et a2 reported 1.6 pg dye reduced 
per mg liver in 10 minutes (9).  For this unit, 
our value would be approximately 12.4 pg.  
Our values are thus within the wide range 
as reported by others. 

Summary. A micro method for quantita- 
tive determination of succinic dehydrogenase 
(SDH) activity was applied to frozen, 
vacuum-dried sweat gland. SDH activity de- 
terminations were made on cystic fibrosis 
children and controls. No significant differ- 
ence between the two groups appeared. 
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Although ethyl alcohol has long been 
known to stimulate gastric acid secretion, 
there is no agreement concerning the mode 
of action. Dragstedt et aZ(2) observed that 
perfusion of organs with dilute alcohol solu- 
tion resulted in histamine-like activity in the 
perfusate. They considered histamine release 
to be a possible mechanism. However, Irvine, 
Watkin and Williams(6) did not detect a 
rise in free histamine concentration in the 
urine during alcohol stimulation but a hista- 
mine infusion producing equivalent acid re- 
sponse raised urinary histamine levels. Wood- 
ward, Slotten and Tillmanns ( 12) reported 
that alcohol applied directly to antral mu- 
cosa was a powerful stimulant for the antral 
gastrin mechanism. Irvine, Watkin and Wil- 
l i a m  (6) , although confirming the gastrin re- 
leasing effect of ethanol, did not believe that 
gastrin was the major factor mediating the 
acid response to oral or intravenous alcohol. 
Hirschowitz et al( 5) interpreted results of 
experiments with human subjects to indicate 
a central mechanism for alcohol stimulation 
of gastric secretion mediated through the 
vagus nerve. 

The stimulatory effect of acetate, a meta- 
bolic product of ethanol, was reported by 
McManus ( 1 1 ) . Gastric stimulation by ace- 
tate was used by Zawoiski, Braunschweig 
and Beyer(l3) in experiments with steroids. 
Certain similarities between acetate and etha- 
nol stimulation were observed. In this paper 
are presented in more detail some of these 
observations. 

Methods. Six female Heidenhain gastric 
pouch dogs with total antrum resections were 
used in the experiments. The dogs ranged 
in weight from 10.0-12.7 kg. The animals 
were prepared surgically several months be- 
fore they were used experimentally. Test 
meals determined the adequacy of resection 
of antrum. The animals had been trained 
to stand in a loose sling and were not anesthe- 
tized during experiments. Collections of gas- 
tric secretion were made into 12 ml gradu- 
ated centrifuge tubes attached to stainless 
steel gastric cannulas. Acidity of collections 
was measured with a Beckman glass electrode 
pH meter. Since the small volumes of some 
of the collections limited the analysis, gastric 
acidity was expressed in terms of pH. The 



4 74 GASTRIC STIMULATION BY ACETATE 

gastric acid stimulants were administered 
intravenously by a constant velocity infusion 
pump a t  the rate of 2 ml/minute. Before 

DOG #2Ot 

stimulation, the control phase secretion was 
measured at %-hour intervals for 1 hour. 
During a 2-hour period of intravenous in- 
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FIG. 1. Response of 3 dogs to stimulants of gastric a d d  secretion. 
FIG. 2. Inhibitory effect of atropine. 
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fusion which followed immediately after the 
control phase, four %-hour collections were 
made. An additional %-hour sample was 
collected after termination of the infusion. 
Mett’s method (4) was used for determina- 
tion of pepsin. 

ResuZts. Infusion of sodium acetate in 
doses of 2.5-5.0 pM/kg/minute had an im- 
mediate pronounced stimulatory effect on 
secretion of acid. Volume rose sharply and 
the pH dropped to about 1. Data that com- 
pare the stirnulatory effect of histamine, 
methacholine, ethanol and sodium acetate on 
three dogs are summarized in Fig. 1 .  Each 
plot is the average of results for 2 separate 
experiments. - 

A large number of acids were tested for 
similar action. Sodium propionate was ap- 
proximately as potent as sodium acetate. 
P-Alanine and sodium hydracrylate ( 7 ,8) 
were moderately active in doses of 10 p M J  
kg/minute. The following sodium salts were 
inactive when infused in a dose of 50 pM/kgJ 
minute: butyrate, pyruvate, lactate, oxalace- 
tate, u ketoglutarate, fumarate, succinate, 
glutamate and acetoacetate. 

The effects of atropine on secretion stimu- 
lated by methacholine and by sodium acetate 
were compared. In these experiments, the 
dose of methacholine was determined which 
produced equivalent or greater stimulation 
than the minimally effective doses of acetate. 
Then the inhibitory effect of atropine was 
determined. The doses of atropine required 
to suppress the effect of acetate were higher 
than those required to inhibit methacholine. 
Fig. 2 summarizes the results of the tests 
with atropine. The plots are averaged values 
for 2 experiments. 

The peptic activity of secretion evoked by 
sodium acetate and by methacholine were 
compared. During. a 1%-hour period of 
stimulation with sodium acetate, 5.0 ,uM/kg/ 
minute, the peptic activity tended to decrease 
slightly. Methacholine, 0.2 pgJkgJminute, 
produced an equivalent secretion in respect 
to pH and volume but with very much higher 
peptic power. Results of experiments with 
3 dogs are summarized in Fig. 3. One ex- 
periment was performed with dog #204. The 
data for dogs #756 and 705 are averaged 
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FIG. 3. Peptic activity of gastric secretion 
r*timulated by acetate and methachohe. 

values for 2 experiments with each animal. 
Discussion. In  regard to 2 parameters, acid 

secretion stimulated by acetate and ethanol 
were similar. Secretion stimulated by ethanol 
is known to be relatively low in peptic activ- 
ity(9). This was also found for acetate stim- 
ulated secretion. Secondly, ethanol stimula- 
tion in the dog is readily inhibited by atro- 
pine but in a dose higher than required to 
inhibit secretion mediated by cholinergic stim- 
ulation(3). The acetate effect was likewise 
inhibited by atropine but in a dose higher 
than that required to block stimulation by 
methacholine. 

The effect of infusion of acetate on plasma 
levels of the compound was not determined. 
Annison ( 1 ) reported normal plasma acetate 
levels of approximately 0.1 to 0.25 mM/1 for 
the dog. For man, the levels were approxi- 
mately 0.2 mM/1. Lundquist(l0) using a 
different method, reported normal levels of 
about 0.05 to 0.1 mM/1 for the human. 

In  view of the normal plasma levels for 
acetate cited above, the quantities of acetate 
required for stimulation of gastric secretion 
appear to be extremely low. This is all the 
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more reason to suspect that the results herein 
reported have significance from a physiologi- 
cal and biochemical standpoint . 

Summary. Sodium acetate or propionate, 
administered by venoclysis in a dose of 2.5- 
5.0 pM/kg/minute, had a pronounced stimu- 
latory effect on secretion of acid from the 
Heidenhain pouch of the dog with total 
antrum resection. Higher doses of atropine 
were required to suppress acetate than 
me thacholine stimulation. Acetate-s timulated 
secretion was lower in peptic activity than 
secretion produced in response to metha- 
choline. Similarities of acetate and ethanol 
stimulation were recognized and discussed. 
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The continuous movement of a myriad of 
nutrient substances and metabolic waste prod- 
ucts across the placenta from mother to 
fetus and in the reverse direction is vital 
to the growth and development of the em- 
bryo. Radioactive tracer techniques have 
been used for the study of placental trans- 
port of the essential nutrient, calcium, in 
mice, rats, rabbits and cattle( 1-4). The rapid 
movement of strontium in both directions 
across the monkey placenta has been directly 
demonstrated in monkeys( 5 ) .  This report 
concerns the simultaneous transfer of isotopi- 
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cally labeled calcium across the placenta from 
mother to fetus and in the reverse direction. 
The primary intent was to estimate the 
approximate magnitudes of these transfers. 
Pregnant monkeys were chosen because of 
the close similarity of their placental struc- 
ture to that of humans( 6,7). 

Method. Each of 3 pregnant rhesus mon- 
keys was anesthetized -with intramuscular 
piperidine HCl (4 mgJkg supplemented with 
pentobarbital 10 mg/kg body weight). Poly- 
ethylene catheters were placed in a maternal 
femoral vein, an interplacental vessel of the: 
fetus and the amniotic sac in a manner pre- 
viously described (6). Five pc of 1131 labeled 
human serum albumin in 2 ml of isotonic 
saline were injected into each fetal and ma- 
ternal catheter, for estimation of blood vd-  


