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Diguanides and Weight Reduction
SIR,-In their interesting study of the

effect of the diguanides phenformin and
metformin on weight reduction, Dr. L. J. P.
Duncan and his colleagues conclude, "The
cause of the weight loss cannot be established
until the various effects of diguanides have
been more fully elucidated " (5 April, p. 13).
We believe that a recent study of our own
may add usefully to our knowledge of these
effects.
We investigated the effect of increasing the

sucrose in the diets of 19 men, all apparently
healthy and with normal glucose tolerance.1 The
increase in dietary sucrose was chiefly at the ex-
pense of starch, so that caloric intake was not
altered. After two weeks, six of the men showed
an increase of weight of some two kilograms,
which was lost during the next two weeks when
the men reverted to their normal diet. The
same six subjects also developed hyperinsulinism
and an increase in platelet stickiness during the
high-sucrose diet; these too became normal two
weeks after the return to their normal diets. In

the remaining 13 subjects the sucrose produced
neither a gain in weight nor hyperinsulinism
nor an increase in platelet stickiness. It appears
therefore that only some individuals are suscep-
tible to the effect of sucrose in producing these
changes, which we have called "sucrose-induced
hyperinsulinism."

We then selected a further five subjects who
were susceptible in this way, and studied the
effect of phenformin upon the weight gain
and the hyperinsulinism induced by sucrose.
After two weeks on a high-sucrose diet three of
the subjects were given phenoformin 50 mg.
orally twice daily for seven days, and the other
two subjects were given placebo tablets. The
subjects continued to take the high-sucrose diet
for that week and for a further week after the
tablets were withdrawn. At the end of each
phase of the experiment the weights of the
patients were recorded, and the immunoreactive
insulin measured both in the fasting state and at
intervals during a glucose-tolerance test (50 g.
glucose orally).
The sucrose-induced hyperinsulinism,

which was seen in all five subjects, was
reduced in those that were given phenformin
but not in those given placebo tablets (see
Table). Similarly, the increase in body weight
induced by the sucrose was to a large extent
reversed in the subjects given phenformin, but
not in the control subjects (Figure). There
was no change in glucose tolerance during the
experiment.
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Weeks on hiqh- sucrose diet
Effect of phenformin (- - ) or placebo ( )
on body weight of five subjects showing sucrose-
induced-hyperinsulinism. High-sucrose diet fed
for four weeks: phenformin or placebo given

during third week.

Plasma Insulin Levels (Immunoreactive Insulin was Measured at Intervals during a
Glucose Tolerance Test)

Subject Insulin (,uU/ml.)
and Age Treatment Duration
Sex 0 30' 60' 120'

1M 28 Normal diet 17 61 78 28
Sucrose diet 2 weeks 22 92 98 73
Sucrose plus placebo 1 week 20 103 90 61
Sucrose diet 1 week 25 86 112 69

2 F 23 Normal diet 10 17 34 30
Sucrose diet 2 weeks 21 79 92 68
Sucrose plus phenformin 1 week 23 70 43 29
Sucrose diet 1 week 27 105 98 82

3 M 37 Normal diet 27 26 54 41
Sucrose diet 2 weeks 35 127 108 69
Sucrose plus phenformin 1 week 20 71 52 37

l__-~_____ Sucrose diet 1 week 23 68 50 39

4M 31 Normal diet - 21 53 57 18
Sucrose diet 2 weeks 28 79 81 52
Sucrose plus placebo 1 week 29 83 72 30
Sucrose diet 1 week 32 108 100 64

5M 30 Normal diet - 19 57 60 33
Sucrose diet 2 weeks 29 112 92 68
Sucrose plus phenformin. 1 week 20 58 11 30
Sucrose diet 1 week 39 129 97 81

Thus it appears that phenformin can
reverse both the hyperinsulinism and the in-
crease in body weight induced by sucrose in
susceptible subjects. Since we believe that
sucrose-induced hyperinsulinism may be
related to atherogenesis, we are continuing

our studies upon the effects of phenformin.-
We are, etc.,
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Hypokalaemia Complicating
Carbenoxolone (Duogastrone) Therapy

SIR,-The prolonged use of carbenoxolone
sodium in the treatment of gastric ulcer has
been known to be associated with the risk
of hypokalaemia. This risk is believed to
be increased when the drug is combined with
a thiazide diuretic to counter the aldosterone-
like effect of fluid and sodium retention,
which is believed by some authorities to be
more marked when the patient is ambulant.
The use of position release capsules (Duo-

gastrone), which are believed to rupture at
the pylorus and discharge their contents of
50 mg. carbenoxolone sodium into the duo-
denum, are now employed widely in the
treatment of duodenal ulcer. We have
recently encountered a case of marked hypo-
kalaemia believed to be due to the use of
these capsules used alone and not in con-
junction with a thiazide diuretic.
The patient, a 45-year-old man with a long-

standing history (20 years) of typical ulcer-type
dyspepsia and known radiologically to have a
chronic ulcer, was admitted to this hospital with
profound muscle weakness. This was asym-
metrical in distribution, affecting principally the
right arm, left leg, and right side of face. In
addition to this he felt so ill and weak that he
had been unable to get out of bed. These
symptoms had developed over the preceding four
to five weeks, during which time he had been on
Duogastrone therapy for ulcer exacerbation. On
clinical examination, apart from the muscle
weakness described, he was mentally clear.
Blood pressure was 160/100 mm. Hg. All ten-
don reflexes were absent, but no sensory disturb-
ances could be detected. Apart from the right
facial weakness mentioned the remainder of the
central nervous system was clinically normal.
Optic fundi were normal. E.C.G. showed the
classical S-T and T wave changes of hypokal-
aemia. Chest x-ray revealed some cardiac en.
largement with a calcified lesion in the right
midzone thought to be consistent with old
tuberculoma or hamartoma; this opacity had
been known to be present for several years.
Lumbar puncture was carried out, the fluid
being normal in all respects. Paul-Bunnell test
was negative, and no porphyrin could be de-
tected in the urine. Haemoglobin was 93%,.
E.S.R. 40 mm. in the first hour (Wintrobe)
blood film normal. Micro-Astrup estimation
showed a pH of 7 43, base excess of -3-6, buffer-
base 43-5 mEq/litre blood, standaid bicarbon-.
ate 21-5 mEq/litre plasma, Pco2 30 mm. Hg.
These findings suggested a metabolic alkalosis.
Serum potassium was 1-7 mEq/litre, serum
sodium 143 mEq/litre, chloride 94 mEq/litre,
calcium 8-5 mg./100 ml., magnesium 2-4 mEq/
litre, blood urea 28 mg./100 ml.
He was given immediate intravenous potassium,

supplements at a rate of approximately 15 mEq,
per hour. The calcium levels were exceedingly
slow to rise despite continued potassium replace-
ment, and four days after his admission the.
serum potassium level was still only 2 65 mEq/
litre. Urinary potassium excretion was 3112
mEq per 24 hours in 2-5 litres of urine. There
was no aminoaciduria. Approximately 14 days.
after the discontinuation of Duogastrone hist

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.2.5655.512 on 24 M
ay 1969. D

ow
nloaded from

 

http://www.bmj.com/

