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(37 mm Hg), pH = 7-42, HCO3 24 mmol(mEq)l1, vital capacity 50%0 of
"normal", forced expiratory volume in 1 second (FEV1) 22 %; of "normal",
FEV1/vital capacity 44°,. ECG showed sinus tachycardia and right atrial
hypertrophy. A chest x-ray film showed hypertranslucency especially on the
left. Serum trypsin inhibition capacity was 0-294 mg trypsin inhibited ml
serum (normal range 1-56+0-27) and Pi typing by the Fagerhol acid starch
method followed by crossed antigen-antibody eletrophoresis3 showed a ZZ
pattern.

Family study-Wife (47 years old): Pi MZ, cholesterol 7 58 mmoll (295
mg/100 ml), triglycerides 0 80 mmoll (70 mgl 100 ml). Son (26 years old):
Pi MZ, cholesterol 5 74 mmol/l (224 mg/100 ml), triglycerides 1 74 mmol/l
(153 mg/100 ml), prominent 3 and pre-5. Daughter (13 years old): Pi MZ,
cholesterol 7 17 mmol/l (280 mg/100 ml), triglycerides 1 02 mmoll (90
mg/100 ml). Daughter (24 years old): Pi MZ, cholesterol 4 71 mmolll
(184 mg/100 ml), triglycerides 0 94 mmollI (83 mg/l00 ml).

Discussion

The clinical picture, family history, serum lipid values, and lipo-
proteinograms in this patient were consistent with the diagnosis of
familial hypercholesterolaemia. Concentrations of cholesterol below
20 7 mmol/l (800 mg/100 ml) and survival beyond 30 years point to an
heterozygous hypercholesterolaemia, with a coincidental severe
chronic obstructive lung disease with e1-antitrypsin deficiency
Pi ZZ.

xl-Antitrypsin (Pi system) is genetically determined by multiple
autosomal codominant alleles; a genetic linkage has been described
between the Pi system and GM-the system that codes for the heavy
chain of the IgG molecule.4 Further linkage studies of Pi system with
other markers such as blood group specific components and hapto-
globin serum groups have proved negative and an association with
other genetically determined diseases has not been reported. The
association of familial hypercholesterolaemia with oc,-antitrypsin
deficiency type ZZ in our patient raises the hypothesis of genetic
linkage or association between the Pi system and the autosomal
dominant determination of lack of low-density lipoprotein cellular
receptors in patients with familial hypercholesterolaemia.5
We think that this possibility warrants further evaluation. Study

of the distribution of Pi types in patients with familial hypercholester-
olaemia and appropriate linkage studies should test this hypothesis.
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Detection of renal artery stenosis by
measuring urinary N-acetyl-beta-D-
glucosaminidase

Formidable logistic problems exist in detecting within the vast
hypertensive population those patients with underlying renal disease,
particularly renal artery stenosis.1 Screening by intravenous urography
or isotope renography results in prohibitive cost and considerable
inconvenience to patients, while the appreciable morbidity caused by
renal arteriography adds to the problems of selecting patients for
investigation.2

N-acetyl- 3-D-glucosaminidase (NAG) is a renal tubular enzyme,
the urinary activity of which is increased in various nephropathies,
including acute renal failure, transplant rejection, and glomeru-
lonephritis. We have investigated the estimation of NAG as a

screening test for underlying renal disease in hypertension and
describe here our findings in patients with renal artery stenosis.

Methods and results

We studied 14 patients with arteriographically proved renal artery stenosis.
In 11 patients the results of more than one NAG estimation were available,
and the mean activity was then used in expressing the results. The enzyme
activity of a casual urine sample was measured by an automated fluorometric
assay technique.5 Twenty-four-hour urine collections are unnecessary as
variations due to changing urine flow are largely eliminated by factoring
the enzyme activity by the creatinine concentration of the sample.4 NAG
activity varies appreciably with age in healthy people and a value more than
one standard deviation above the appropriate age-corrected mean has been
accepted as a significant increase.5
The mean value for urinary NAG in patients with renal artery

stenosis was significantly higher than that in 180 controls (191 and
76 nmol/h/mmol creatinine respectively, P<0-01). Urinary NAG activity was
raised in 10 of the 14 patients, in some cases to very high values (see figure).
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Urinary NAG and renal artery stenosis.

Other factors need to be considered in two of the four patients with renal
artery stenosis who had normal urinary NAG activity. Thus one patient
had the typical intravenous urographic and renographic appearances of renal
artery stenosis in 1971 (confirmed by angiography), but on reinvestigation
five years later the intravenous urogram and renogram were normal. It was
then, when there was no evidence of functionally significant renal artery
stenosis, that urinary NAG was normal. The other patient had two arteries
supplying the right kidney, of which only one had stenosis. Three patients
with raised urinary NAG activity underwent nephrectomy. Urinary NAG
activity fell to normal in each case after operation.

Comment

Thus urinary NAG estimation detected 10 of the 12 patients with
stenosis of a main renal artery sufficient to affect renal function as
judged by urography and renography. For this measurement the
urine sample is collected at the general practitioner's surgery, and it is
as convenient for the patient as testing for proteinuria (which by
contrast is a poor guide to renovascular disease in hypertensive
patients2 and was present in only two of the 11 patients in whom it
was sought). Measuring NAG is simple, cheap, and automated, each
estimation costing about 20p compared with an estimated C35 for
outpatient intravenous urography at this hospital.

Techniques for evaluating the functional importance of a renal
arterial stenosis and predicting the response to surgery continue to
become more complex and expensive. This emphasises the need
for a simple but reliable screening test that could be applied to large
numbers of hypertensive patients to select those in whom detailed
investigation would be more likely to yield positive findings. Our
results suggest that NAG estimation may fulfil such a role, and we
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are now assessing ,its use as a screening test in a large population of
hypertensive subjects.

We gratefully acknowledge the co-operation of Dr A M Joekes and
Dr F D Thomson of St Paul's Hospital for allowing us to study four of
these patients.

Mcneil, B J, et al, New England Journal of Medicine, 1975, 1, 216.
2 Maxwell, M H, and Vorady, P D, Contributions to Nephrology, 1976, 3, 1.
3Wellwood, J M, et al, British Medical Journal, 1973, 2, 261.
4 Wellwood, J M, et al, British Medical Journal, 1975, 3, 408.
5 Tucker, S M, et al, Clinica Chimica Acta, 1975, 62, 333.

(Accepted 21 October 1977)

Renal Laboratory, St Thomas's Hospital, London SE1
M A MANSELL, MB, MRCP, research fellow
N F JONES, MD, FRCP, consultant physician
P N ZIROYANNIS, MD, research fellow (present address: Alexandra

Hospital, Athens, Greece)
SUSAN M TUCKER, PHD, research biochemist (Dr Tucker was recently

killed in a climbing accident)

Lambeth Group Practice, London SE1
W S MARSON, MB, MRCGP, general practitioner

Contact dermatitis attributed to
ethylenediamine
Patients with allergic dermatitis from ethylenediamine form a group
with the potential of developing severe generalised rashes from certain
systemically administered drugs such as aminophylline.

Patients, methods, and results

A total of 159 consecutive patients with a clinical diagnosis of contact
dermatitis were patch-tested with 21 common allergens obtained from

Trolab, Denmark. The allergens were applied for 48 hours using the Al-test
and inspected at 48 and 96 hours. Some 106 patients had one or more posi-
tive patch tests; 33 patients were sensitive to nickel; ethylenediamine was
the second commonest allergen identified. The clinical features of the 20
patients sensitive to ethylenediamine are summarised in the table.

Comment

The group of patients sensitive to ethylenediamine had a long
history of dermatitis before referral for investigation. The sensitivity
to ethylenediamine was unexpected; therefore the inclusion of this
substance in a patch test series is justified. Exposure to ethylene-
diamine may occur in the industrial preparation of dyes, rubber
accelerators, fungicides, synthetic waxes, resins, insecticides, and
asphalt wetting agents. Another occupational group where sensitisa-
tion has been reported is pharmacists and nurses who handle amino-
phylline suppositories. Aminophylline is a combination of theo-
phylline and ethylenediamine. Since none of the patients had in-
dustrial exposure to ethylenediamine we suggest that they represent
a further group who suffer dermatitis from applied medicaments.
The investigation of allergic contact dermatitis in such patients is

difficult. Patients frequently have incomplete recall of applied prepara-
tions if several have been used in the management of a chronic
condition. Patients rarely distinguish between cream and ointment
bases and this information cannot always be obtained from their
medical records. Patients use indiscriminately topical medicaments
obtained from relatives or friends. Little information is volunteered
by the manufacturers of cosmetics as to the contents of their
products. The data sheets of medicaments do not identify the full
composition of the product.

Patch testing on normal skin using a proprietary preparation con-
taining corticosteroid can give a false-negative result. This has been
studied by Epstein and Maibach,2 who recommended ethylene-
diamine 1° in petrolatum as the test substance. Provost and Jillson3
studied a similar group of American patients in whom the use of
Mycolog cream, in which ethylenediamine is a stabiliser, was shown
to be a source of the allergen. Tri-Adcortyl cream is the British
equivalent of Mycolog cream. It contains triamcinolone acetonide,
neomycin, gramicidin, nystatin, parabens, and ethylenediamine.
Neomycin and parabens are well known sensitisers. Tri-Adcortyl
ointment does not contain ethylenediamine.

All our 20 patients sensitive to ethylenediamine had used Tri-
Adcortyl cream although four patients did not remember. The

Clinical features of patients sensitive to ethylenediamine

Duration of No of
Duration of Site or previous skin topical Personal

Case Age Sex Occupation exacerbation type of disease prepns Systemic atopic Other
No (years) (months) dermatitis (years) used drugs history sensitivities

C Mercaptobenzthiazole
1 9 F Schoolgirl 12 Feet 1 >4 Nil Nil Choalmt i

Neomycin
2 15 F Schoolgirl 4 Hands, feet 1 >4 Nil Nil Dichromate

3 19 F Receptionist 2 Hands Lifelong >4 Nil Hay fever Nickel
4 19 F Office work 9 Hands 3/4 >4 Trimeprazine Atopic f Nickel

tartrate aczema V Cobalt
5 21 F Housewife 2 Generalised Lifelong > 4 Chlorpheniramine Asthma,

maleate atopic Nickel
eczema

6 33 F Housewife 2 Hands 2 > 4 Nil Nil Nil
7 43 F Housewife 4 Hands 17 >4 Nil Nil Thiuram-mix
8 54 F Housewife 6 Feet, hands 2 3 Nil Nil { Nickel
9 56 F Fishworker 3 Hands X 3 Chlorpheniramine N Nickel

maleate Thiuram-mix
10 61 F Housewife 2 Face, hands 3 3 Trimeprazine Atopic Neomycin

Pruritus tartrate eczema
11 72 F Housewife 1 vulvae 12 >4 Hydroxyzine HC1 Nil { Caine-mix2 2 ~~~~~~~~~~~~~~~~~~~~~Wool-alcohols
12 10 M Schoolboy I Feet, arms 1/6 3 Nil Hay fever Neomycin
13 34 M Not recorded > 12 Axillae >3 2 Nil Nil Deodorant
14 39 M Oil-related 3 Thighs 31 >4 Trimeprazine Nil Balsam of Peru

industry tartrate
F Soframycin

15 42 M Engineer > 12 Pruritus 6 >4 Nil Nil Neomycin
ani tNickel

16 42 M Chemist 9 Pruritus 2 >4 Nil Nil Balsam of Peru
ani

17 53 M Hairdresser 4 Seborrhoeic 1 2 Methyldopa, Nil Nickel
dermatitis cyclopenthiazide,

promethazine HCI
18 56 M Fisherman X Feet 1/6 2 Nil Nil Nil

rNeomycin
19 66 M Retired 2 Stasis 15 Unknown Hydroxyzine Nil Nystatin

seaman dermatitis C cream
20 74 M Retired X Seborrhoeic 2 2 Orciprenoline Nil Neomycin

railway dermatitis Sulphate
employee
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