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view this as a philosophical rather 
than a scientific issue. Certainly, the 
unusual behaviour of the Clcn4 
gene in the mouse does add a small 
but important piece of information 
to our knowledge of sex chromo
some evolution in mammals 
and should be considered as just 
another brick in the wall. Models 
suchas the one proposed by 
Jennifer Marshall Graves for the 
evolution of the murine pseudo-

autosomal region, although ap
pealing, represent only one of 
several possible scenarios with both 
supporting and contradicting evi
dence. More data need to be 
obtained on the pseudoautosomal 
region in several mammalian 
species, including the mouse, 
before we can reasonably guess 
what happened to our sex chromo
somes during the past few million 
years. 
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Glucagon receptor gene mutation in 
essential hypertension 

Sir - A missense mutation in the 
glucagon receptor (GCG-R) gene 
(Gly40Ser) was recently described 
in 5% of French patients with late 
onset ( 48 ± 13 SD years) non
insulin-dependent diabetes mellitus 
(NIDDM), but was found in only 
I% of healthy controls 1• A role in 
NIDDM, perhaps involving a distur
bance in the insulinotropic effect of 
glucagon on pancreatic ~-cells, was 
therefore invoked 1• This finding has 
been confirmed in a study of three 
regional groups of NIDDM patients 
in the UK (frequency == 2% in 
NIDDM cf.0.2% in controls), with a 
similar prevalence also being noted 
in patients with insulin-dependent 
diabetes mellitus (IDDM)2• 

Since mild glucose intolerance is 
seen in essential hypertension (HT) 
and has been implicated in the 
genetics of HT aetiology3-5, we 
examined the GCG-R Gly40Ser sta
tus of a well-studied cohort of 130 
nondiabetic Caucasian patients with 
a strong family history of HT and a 
control group of 90 subjects whose 
parents were both normotensive past 
the age of 50 years6• Leukocyte DNA 
was genotyped for the mutation by 
PCR and BstEII digestion as 
described 1. 

Heterozygosity for the Gly40Ser 
mutation was seen in 7 (5%) of the 
HTs, but in only one (1%) of con
trols; genotype frequencies resem
bled those originally reported in 
NIDDM cases and controls1. More
over, HTs with the mutation dis
played significantly later onset of HT 
than HTs who lacked it (52 ± 5 vs 40 
± 2 SE years; P <0.0001). Further
more, all of the HTs with the muta
tion were female, whereas the single 

mutant control was a male (X2 I d.f. 
= 6.4; P= 0.01) who was aged 59. 

The present study therefore 
implicates the GCG-R Gly40Ser 
variant or a polymorphism in link
age disequilibrium with it on chro
mosome 17q25 in disease aetiology 
in a subset of HT patients. It also 
indicates that the mutation is just as 
prevalent in another member of the 
'Syndrome X' complex polygenic 
disease constellation, which includes 
HT, diabetes, atherosclerosis, dyslip
idaemia and obesity4. Different co
factors may subsequently be 
required for individuals with the 
predisposing mutation to then go on 
to develop one disease or the other. 

Curiously, in the IDDM study 
there was a lack of preferential 
transmission of the mutation from 
heterozygous parents to affected 
sibs2• Since both IDDM and 
NIDDM patients are at increased 
risk of developing HT, the present 
findings could provide a possible 
explanation for such apparent dis
crepancies. The prevalence of HT in 
NIDDM can run as high as 40% in 
male and over 50% in female 
patients. This is partly explained by 
obesity, older age and essential HT, 
where the latter often precedes 
NIDDM and reflects the familial 
clustering of essential HT, NIDDM 
and obesity7• Moreover, renal dis
ease is seen in 20-30% of NIDDM 
patients and could contribute to 
blood pressure increases in a pro
portion of patients. In IDDM, 
nephropathy develops in 30-40% of 
cases and is more likely to occur in 
those with a family history of essen
tial HT. The links between HT and 
diabetes are therefore ample and 

could impinge on the genetic find
ings for GCG-R. 

Transfected BHK cells expressing 
receptors with the Gly40Ser muta
tion have lower affinity for 
glucagon1, as well as reduced 
response in cAMP8• Glucagon 
receptors are expressed in normal 
pancreatic ~ cells9 and, in transfect
ed RIN cells expressing mutant 
receptors, the response in insulin 
release to glucagon is blunted8• 

Although HT patients show a cer
tain degree of hyperinsulinaemia, 
their insulin secretion could be 
regarded as inadequate, given their 
hyperglycaemia. Also, mutant GCG
R in kidney would enhnace the anti
natriuretic effect of insulin, 
However, pathophysiological mech
anisms connected with the present 
HT association finding can only be 
speculated on at this stage. 
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