
The African Journal of 
MEDICINE 

and Medical Sciences 
E d i t o r : L . A . Sa l ako 

Ass i s t an t E d i t o r s : A . O . Falasc and B. Adc lus i 

E d i t o r i a l B o a r d : 

B .K. Adadevoh Nigeria 
S.K. Addac Ghana 
A. Adetuyibi Nigeria
S. Afoakwa Ghana
V.E. Aimakhu Nigeria
0 . 0 . Akinkugbe Nigeria
E.O. Akande Nigeria
J. Aminu Nigeria
B. O. A mure Nigeria
A. Angate Nigeria
E. A . Bababunmi Nigeria
I.S. Audu Nigeria
E . A . Badoc Ghana
T. Bello-Osagie Nigeria
E.I . Benhawy Egypt
M. B c r t r a n d / v o r y G m s /
A . E . Boyo Nigeria
R. Brewer Liberia
N.O. Bwibow Kenya
T.S. David-West Nigeria
1. Diop-Mar Nigeria
F.O. Dosekun Nigeria
M. Dumas Senegal
L. Ekpechi Nigeria

E.A. Elebutc Nigeria 
J .G .F . Esan Nigeria 
G. O. Eze i lo Nigeria 
A. Fabiyi Nigeria
J.B. FamilusiNigeria
D. Femi-Pearse Nigeria
A. F. Fleming Nigeria
T. I. Francis Nigeria
K. A. Harrison Nigeria
K.T. Karashani Tanzania
W.J. Kakene Uganda
J .W. Kibukamusoke Zambia
K. Knox-Macaulay Sierra-

Leone
T. M. Kolawole Nigeria
S.B. Lagundoye Nigeria
A.M. Lutf iSudan
J .S.W. Lutwama Uganda
F.D. Martinson Nigeria
D.G. Montefiore Nigeria
J .M. Mungai Kenya
V. A. Ngu Cameroon
N.C. Nwokolo Nigeria
M.I. Ogbeide Nigeria

E.O. Ogunba Nigeria 
T.O. Ogunlesi Nigeria 
H.P. Ojiambo Kenya 
O.A. 0]o Nigeria 
M.O. Olatawura Nigeria
Oyin Olurin Nigeria
B.O. OnadekoNigeria
G.O. Onuaguluchi Nigeria
A.O. Osoba Nigeria
B.O. Osunkoya Nigeria
B.O. Osuntokun Nigeria
R. Owor Uganda
A.B.O.O . Oyediran Nigeria
E.H.O. Parry Ghana
H.H. Phillips Ghana
H. Ruberti Kenya
S. Saunders Cape Town
P. Sebuwufu Uganda
Y.K. Seedat Natal
J .K. Shaba Tanzania
U. Shehu Nigeria
T.F. Solanke Nigeria
F. A .O . Udekwu Nigeria

Volume 10 
1981 

B L A C K W E L L SCIENTIFIC PUBLICATIONS 
Oxford London Edinburgh Boston Melbourne 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



Afr. J Med. med. Sci. (1981) 10, 69-71 

GASTRIC ACID SECRETION USING PENTAGASTRIN: 
DOSE-RESPONSE STUDIES 

O . O . A D E K U N L E , S . O . O S A N Y I N T U Y I A N D O . A Y E N I * 

Departments of Surgery and ' Preventive and Social Medicine, University College Hospital, I bad an, Nigeria 

Summary 
The results of gastric stimulation using varying 
doses of pentagastrin in twenty-five Nigerians 
(twenty cases of duodenal ulcer and five con-
trols) are presented. Doses used were 4 , 6 . 8 and 
10 /xg/kg bodyweight . The optimal response was 
obtained using 6 ng /kg bodyweight in the test 
cases while the maximum acid output ( M A O ) 
was 15.14 mEq/hr (19 mEq/hr in males, 12.50 
mEq/hr in females). The recommended dose for 
optimal response in Caucasians is 6 g/kg body-
weight which correlates with the dose in our 
patients. However , the maximum acid output at 
this dose is higher in Caucasians. 

Introduction 
The existence of a high prevalence area of duo-
denal ulcer on the West Coast of Africa and in 
particular Nigeria and Cameroon has been con-
firmed. In contrast to the pat tern in Caucasians, 
duodenal ulcer and its complications show 
marked similarities in Indians and Africans in 
whom fibrosis and early gastric outlet obstruc-
tion is common while the incidence of haemor-
rhage and perforation is much lower (Tovey & 
Tunstall 1975). 

Results of gastric acid stimulation using 
histamine acid phosphate also show a marked 
racial difference with high figures among the 
Caucasians and lower ones in Africans, Indians 
and Chinese (Lawric, Smith & Forest, 1964; 
Raju e t a l . , 1965; Fung, 1968; da Rocha-Afodu 
& Adcsola, 1972; Solanke & Lewis, 1976). 
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Pentagastrin, a synthetic derivative of gastrin 
is now widely used in the routine test of gastric 
acid secretion but studies have been done mostly 
in Caucasians, (Johnston & Jepson, 1967; 
Mason & Giles, 1969) though a study had been 
reported from Lagos (da Rocha-Afodu & 
Adcsola, 1973). An attempt is made in this study 
to determine the optimal dose of pentagastrin 
required for maximum gastric acid secretion and 
the maximum acid secretion in Nigerians in 
Ibadan. 

Materials and methods 
Twenty-five patients were studied. Twenty of 
them had clinical and radiological evidence of 
chronic duodenal ulcer which was later con-
firmed at operation. Five acted as controls and 
consisted of patients with hernia, hydrocele and 
haemorrhoids. The control patients had no 
history or clinical evidence of duodenal ulcer. 
The age, sex and bodyweight of each patient 
were recorded. Each patient was subjected to 
four tests on four consecutive days using penta-
gastrin at doses of 4, 6, 8 and 10 ^g/kg body-
weight respectively. At 1800 h on the evening 
before the test, a radio opaque nasogastric tube 
was passed into the stomach and its position 
checked by plain radiography of the abdomen. 
A light meal was given at 2000 h and the patient 
was thereafter fasted overnight. At 0800 h on the 
day of lest, the stomach content was thoroughly 
aspirated. Basal secretion was then collcctcd for 
30 min. 

Pentagastrin was then given subcutaneously 
at 0830 h at the appropriate dose and gastric 
secretion collected at 15 min interval for I h, i.e. 
four specimens. Each specimen was measured 

69 

DIG
ITIZED BY E-LA

TUNDE O
DEKU LI

BRARY C
OLL

EGE O
F M

EDIC
IN

E, U
I



70 O. O. Adekunle et al. 

for volume, p H level, and titrable acidity using 
0 .0IN N a O H with 0.04% bromothymol as indi-
cator . The maximal acid output ( M A O ) in mEq/hr 
was calculated for each dose by multiplying two-
fold the sum of the acid output in the highest two 
consecutive 15 min specimens (Baron, 1963). 
There were therefore 4 M A O s for each pat ient . 

Statistical analysis 

For each of the two groups, test cases and 
controls, the variables of age, bodyweight and 
M A O were summarized using the mean and the 
s tandard deviation or standard error . O n e way 
analysis of variance technique was employed to 
compare the mean M A O among the four dose 
levels. To correct non-normality observed in the 
distribution of the M A O , the original data were 
t ransformed into common logarithmic units 
before the analysis of variance was performed. 
The estimated mean log output was later trans-
formed back to the original units to yield 
geometric means. 

Results 

Table 1 shows the parameters of age and body-
weight among the cases and controls. For age, 
the two groups respectively averaged 36.45 and 
36.49 years, while the corresponding mean 
values for bodyweight were 57.36 and 58.62 kg. 

T A B L E 1. Parameters of age and bodyweight 

Age 
(years) 

Bodyweight 
(kg) 

Cases Mean 36.45 57.36 
s.d. 10.05 7.91 

n 20 20 

Cont ro ls Mean 36.40 58.62 
s.d. 6.50 8.01 

n 5 5 

Table 2 shows the mean M A O in log units and 
the corresponding geometric mean at each dose 
level. Figure 1 displays the latter set graphically. 
Among the test cases, the MAO shows a maximum 
at a dose level of 6 /xg/kg bodyweight. Among 
the controls however there was a consistent rise 
from the lowest stimulating dose of 4 /xg/kg body-
weight to the highest stimulating dose of 10 /xg/kg. 

I A B L E 2. M e a n and s t anda rd error* of maximum acid output 
in c o m m o n logar i thmic units. G e o m e t r i c means arc shown in 

b racke t s 

Dose levels 

4/xg 6/xg 8#*g 10pg 

C a s e s 
M e a n I 14 (13.80) 1.18(15.14) 1.09 (12.30) 1 02(10 47) 
s .c . m e a n 0 .07 0.07 0.07 0.07 
No . of 
observations 20 19 19 19 

Con t ro l s 
M e a n 0 .50 (3 .16 ) 0 .64 (4 .37) 0 .90(7 .94) 0.99(9.77) 
s .c . mean 0 .22 0 .24 0 .20 0.22 
No . of 
observations 6 5 7 7 

' E s t i m a t e d f rom the analysis of var iance tables 

However , Table 3 for test cases and controls, 
indicates that the mean M A O does not differ 
significantly among the four dose levels. 

Discussion 
In a similar study done at Lagos, Nigeria, the 
opt imum dose of pentagastrin which stimulated 
maximum secretion was found to be 8 /xg/kg 
bodyweight (da Rocha-Afodu & Adesola 1974). 
Studies among Caucasians however showed the 
standard dose to be 6 /xg/kg bodyweight 
(Johnston & Jepson, 1967, Multicentre Pilot 
Study, 1967). In this series, we found the optimal 
dose to be 6 /xg/kg bodyweight. In the series from 
Lagos six patients (two cases and four controls) 
were studied, whereas, in this series twenty-five 
patients (twenty cases and five controls) were 
studied. It may be tempting therefore to infer 
that , in view of the large number of patients 
studied, the dose of pentagastrin needed for 
optimal secretion in Nigerian patients is 6 /xg/kg 
bodyweight. This however would have to await 
studies from other centres. The mean M A O for 
the test cases was 15.4 mEq/hr. This is markedly 
lower than the figures for Caucasians (Multi-
centre Pilot Study, 1967) and slightly below the 
figures from Lagos (da Rocha-Afodu & Adesola 
1973). However if the test cases were analysed 
according to sex, the mean maximum output was 
19 mEq/hr for males and 12.50 mEq/hr for 
females. The female subjects among the test 
cases were few and not much reliance can be 
placed on this figure though experience have 
shown that men tend to secrete more acid than 
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F I G . 1 Mean max imum outpu t at cach dose level. # , cases; O , controls. 

T A B L E 3. Analys is of var iance to c o m p a r e the mean max imum acid output at the four dose levels (in common logarithmic units) 

Source of variat ion Degrees of f r e e d o m Sum of square Mean square Variance rat io Probability 
F P 

Cases 
Be tween doses 3 0.25 0.08 0.81 0.05 
Residual 74 7.64 0.10 
Tota l 77 7.89 

Cont ro ls 
Between doses 3 0.99 0.33 1.18 0.05 
Residual 21 5.81 0.28 
Total 24 6.80 

women (Baron , 1963). T h e higher levels of 
M A O in Western countr ies may he due to differ-
ences in weight and body build and the conse-
quent higher dosages of pentagastr in used. The 
low level of acid in Nigerians may also explain 
the relatively less common incidence of haemor-
rhage and perforation which arc not unconnected 
with high levels of acid. 
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