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Abstract: The present study was undertaken to clarify the 
effects of prostaglandin E~ (PGE1) on gastric secretion during 
general anesthesia. Thirty-three patients, 16 with (PGEt 
group) and 17 without (control group) PGEI administration, 
scheduled for selective surgery were studied during general 
anesthesia with nitrous oxide (67%) and enflurane (1%- 
2% inspired). PGE~ was administered at a rate of 50- 
200ng.kg 1.min 1 when hypotensive medication was required. 
In the PGEz group, gastric juice was collected serially three 
times before and during administration and 60rain after 
discontinuation of PGE1. In the control group, it was collected 
three times corresponding to those in the PGE 1 group. The pH 
of gastric juice increased significantly, and the acidity and 
pepsin activity decreased after the beginning of the adminis- 
tration of PGE1, and these changes were observed even 1 h 
after discontinuation. There was significant differences in the 
pH, acidity, and pepsin activity between the two groups after 
administration of PGE v The results indicate that PGE1 
inhibits gastric secretion at doses that produce a sufficient 
hypotensive effect under general anesthesia. 
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Introduction 

Gastric stress ulcer is reported to occur sometimes in 
critically ill patients after surgery [1]. It was speculated 
to result from an imbalance between aggressive factors, 
including acid and pepsin, and defensive factors such 
as mucosal resistance to ulcerogenic stimuli [2]. Drugs 
such as H 2 antagonists were widely used to decrease 
the secretion of gastric juice and its acidity during 
perioperative period' [3,4]. 
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Prostaglandin E1 (PGE1), which is used for hypoten- 
sive anesthesia and management  of hypertension during 
anesthesia, has not only a hypotensive effect but also 
various other physiologic actions [5-7]. In 1967, Rober t  
et al. [8] reported that PGE~ suppresses gastric secretion 
in dogs. Classen et al. [9] also repor ted that intravenous 
administration of PGEI reduces the volume and acidity 
of gastric juice in humans when gastric secretion is en- 
hanced by gastric stimulation. However,  the effects of 
PGE1 on spontaneous gastric secretion during general 
anesthesia have not been clarified. Therefore,  we evalu- 
ated changes in the gastric secretion in patients who 
underwent  intravenous infusion of P G E  1 during general 
anesthesia. 

Patients and methods  

This study was approved by the Committee for Human  
Research at our institution and informed consent was 
obtained from all patients. Thirty-three ASA physical 
status I - I I  patients scheduled for elective surgery were 
studied. Gastric secretion was evaluated during anes- 
thesia in 16 patients administered PGE1 (PGE1 group) 
and 17 controls. 

Atropine sulfate (0.5mg) and hydroxyzine (50mg) 
were administered intramuscularly 30min before 
induction of anesthesia. Standard monitoring was 
performed. Anesthesia was induced with thiamylal 
(4mg.kg -~) and maintained with nitrous oxide (67%) 
and enflurane (1%-2% inspired). P G E  1 was admini- 
stered intravenously by continuous infusion at a rate 
of 50-200ng.kg-l.min -1 in patients who required 
hypotensive medication. Saline as a placebo was admin- 
istered in the control group. 

A gastric tube was inserted immediately after induc- 
tion of anesthesia. In the P G E  1 group, gastric juice was 
collected serially three times before P G E  1 administra- 
tion, 60min after the start of administration, and 60min 
after discontinuation. In the control group, it was col- 
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lected at the same times as in the P G E  1 group. After  
filtering the gastric juice through absorbent cotton, the 
pH was determined using a pH tape (Neutralit, Merck, 
Rahway, N J, USA), and the remaining sample was fro- 
zen until measurement  of the acidity and pepsin activ- 
ity. After the frozen gastric juice sample was thawed, 
the acidity and pepsin activity were measured in su- 
pernatant  separated by centrifugation at 3000rpm for 
10rain. The acidity was determined by titration of a 
dilution of 0.1-1.0ml of the sample with 50ml of dis- 
tilled water against 0.01 N N a O H  to an end point of pH 
7.0. Titration was made using an automatic titration 
system (GT-05, Mitsubishi Chemical Industries, Tokyo,  
Japan). Pepsin activity was determined by a hemoglobin 
digestion method [10] using 100-200btl of the sample 
diluted 3-50 times with 0.04N HC1. Pepsin values are 
expressed as micrograms of tyrosine released from the 
hemoglobin substrate. 

Values are expressed as mean _+ SD. Parametric data 
between groups were analyzed by one-way analysis of 
variance and assessed by Scheffe's test. Parametric data 
within each group were analyzed by two-way analysis of 
variance with repeated measures and assessed by paired 
t-test. A p value less than 0.05 was considered statisti- 
cally significant. 

Results 

Although there were n o  significant differences in the 
age or the male-female ratio, the control group showed 
a significantly lower body weight (Table 1). No signifi- 
cant difference between the two groups was observed in 
the duration of anesthesia or surgery. The infusion time 
of PGE1 was 113.8 _+ 47.9min and the total administra- 
tion dose was 483.8 + 232.0 ~tg in the PGE1 group. The 
infusion time of saline was 120min. 

Figure 1A-.C shows changes in the pH, acidity and 
pepsin activity of gastric juice during anesthesia, respec- 
tively. In the P G E  1 group, the pH of gastric juice 
increased significantly and the acidity decreased signifi- 
cantly after the beginning of P G E  1 administration. 
These changes were observed 60min after the discon- 

Table 1. Characteristics of subjects 

Control group PGE~ group 

n 17 16 
Sex (M/F) 6/11 9/7 
Age (years) 44.5 -+ 21.7 50.9_ + 17.0 
Body weight (kg) 51.0 -+ 9.4* 58.4 _+ 10.5 
Duration of surgery 165.6 _+ 69.3 220.0 _+ 92.5 

(rain) 
Duration of anesthesia 230.6 -+ 64.3 295.3 +_ 98.6 

(min) 

Values are mean _+ SD. * P < 0.05. 
PGE 1, prostaglandin E~. 

tinuation. The pepsin activity of gastric juice tended to 
decrease during the administration of PGE~ and 
decreased significantly after the discontinuation. In 
the control  group, the pH showed as light increase 
during the administration of saline but the acidity 
showed no significant change. In contrast, the pepsin 
activity increased significantly after the administration 
of sal ine.  

There  was no difference in the pH, acidity, or pepsin 
activity of gastric juice between the two groups before 
the administration of test drug. The pH was significantly 
higher in the PGE1 group than in the control group 
during the administration and after the discontinuation 
of PGE~ (Fig. 1A). The acidity in the PGE~ group was 
significantly less than that in the control group after the 
discontinuation (Fig. 1B). The pepsin activity in the 
PGE~ group after the discontinuation was significantly 
lower than that in the control group (Fig. 1C). 

Discuss ion 

The pH, acidity, and pepsin activity of gastric juice were 
all suppressed by PGE~ at 50-200ng.kg 1-min 1, indicat- 
ing that P G E  1 inhibits gastric secretion under general 
anesthesia. The action of P G E  1 to elevate the pH of 
gastric juice was comparable to that of 20mg of 
famotMine, an H 2 antagonist [4]. The inhibitory action 
of PGE1 on gastric secretion persisted for at least 60 min 
after the discontinuation. Goto  et al. [11,12] and 
Takashina et al. [13] reported that the hypotensive 
effect of PGE1 was sustained for more than l h  after the 
discontinuation under general anesthesia. Since the 
blood concentration of PGE~ has been shown to de- 
crease to the pre-administration level in about  10min 
after the discontinuation [12], the reason for prolonga- 
tion of the effects of PGE1 remains unclear. 

Classen et al. [9] reported that the gastrin-enhanced 
increase in gastric secretion was suppressed by P G E  1 in 
healthy adults. However,  this result was obtained with 
a very large dose of 5-7~tg.kg -L administered over 
30 min. They indicated that no effects on the cardiovas- 
cular system such as a reduction in blood pressure were 
noted at this concentration without anesthesia. Dajani 
[14] and Brand et al. [15] reported that a P G E  1 analogue 
administered orally in humans suppressed gastric 
secretion and was effective as a t reatment  for peptic 
ulcer. They  speculated that the anti-ulcer effect of P G E  1 
is derived from inhibition of gastric acid and pepsin 
secretion and increase in the gastric mucosal blood 
flow. 

The mechanism of the inhibition of gastric secretion 
by P G E  1 remains obscure. Nevertheless, the presence of 
prostaglandins in the gastric mucosal cells has been 
demonstrated [16-18], and they may play an important  
physiological role in the mechanism of gastric secretion. 
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Fig. 1A-C.  Changes in the pH (A), acidity (B), and pepsin 
activity (C) of gastric juice during general anesthesia. The 
pepsin activity was evaluated in terms of the tryosine release 
(b~g.ml-~-min J) from the hemoglobin substrate. Measure- 
ments were made before and during the administration and 
60 rain after the discontinuation of prostaglandin Ez (PGE1) in 
the PGE,  group. The values of the control group were ob- 
tained in samples collected at the same times as in the PGEt 
group. Data are presented as mean _+ SD. *p < 0.05, **p < 
0.01, ***p < 0.001 compared with the preadministration value 
within the group; ~p < 0.05, ~p < 0.01 compared with the value 
in the control group 

Cocean i  et  al. [19] c lar i f ied in rats  tha t  s t imu la t ion  of  the  
vagus ne rve  of  the  gas t r ic  wall  p r o m o t e s  s ec r e t i on  of  
gast r ic  ju ice  as well  as of  P G E  v B a k e r  et  al. [20] re-  
p o r t e d  tha t  p e n t a g a s t r i n  and  h i s t amine  inc rease  gas t r ic  
acid s ec r e t i on  and  p r o m o t e  the  r e l ease  of P G E  2 in to  the  
gastr ic  ju ice .  K o b a y a s h i  et  al. [21] also r e p o r t e d  tha t  
e n d o g e n o u s  p r o s t a g l a n d i n s  inhib i t  ac id  s ec re t ion  in hu- 
mans.  T h e s e  f indings suggest  tha t  p r o s t a g l a n d i n s  se rve  

as m e d i a t o r s  of  the  nega t ive  f e e d b a c k  in the  r egu l a to ry  
m e c h a n i s m  of  gastr ic  secre t ion .  Also ,  PGE2 is k n o w n  to 
b ind  specif ical ly with p o r c i n e  gas t r ic  wall  cells and  in- 
h ibi ts  the  inc rease  in cycl ic  a d e n o s i n e  m o n o p h o s p h a t e  
due  to  h i s t amine  s t imu la t ion  [22]. The re fo re ,  P G E t  and  
PGE2 are  c o n s i d e r e d  to  inh ib i t  the  H § t r a n s p o r t  m e c h a -  
nism of  gas t r ic  wall  cells  by  r educ ing  cyclic a d e n o s i n e  
m o n o p h o s p h a t e  and,  thus,  to suppress  the  sec re t ion  of  
gas t r ic  ju ice  [23]. 

In  conclus ion,  P G E  1 s u p p r e s s e d  the  p H ,  acidi ty,  and  
peps in  act ivi ty  of  gast r ic  ju ice  dur ing  gene ra l  anes thes ia .  
T h e  gastr ic  a n t i s e c r e to ry  effect  of  P G E I  m a y  be  p romis -  
ing for  the  p r e v e n t i o n  of  gas t r ic  s tress  u lcer  in the  
p e r i o p e r a t i v e  pe r iod .  
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