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Bird seed husks may become adherent to the eye and set up a foreign
body irritation. Kiihl2 showed that ocular injuries caused by birds tend
to occur in the spring and be specific for the type of bird. Thus owls
(10 cases) with curved beaks and claws tend to attack at dusk and cause
limbal and scleral perforating injuries with severe intraocular damage
and consequently a poor prognosis. Injuries from chicken and cocks
(four cases) show a similar pattern. Birds with sharp straight beaks,
however, like blackbirds (two cases),2 storks, cranes, herons (five cases),3
and even bitterns (one case),4 cause clean central perforations, often
with little associated intraocular;damage, which heal spontaneously and
have a good prognosis. This paper reports a perforating injury caused
by a sparrow.

Case Report

A previously healthy 36-year-old woman was walking in a shopping precinct
in March 1974 when a sparrow flew into her right eye. She was seen two
hours later with a 5-mm central corneal perforating injury and a flat anterior
chamber. Four hours after the injury the anterior chamber had reformed and
showed an aqueous flare and cells (see fig.). The vision was reduced to
counting fingers at six feet. The pupil dilated well with mydriatics and there
was a faint paracentral disturbance of the lens capsule within the pupillary
aperture where the tip of the sparrow's beak had presumably just touched the
lens. She was treated with antibiotics, padding, and bandaging, and as the
comeal oedema and scarring of the wound edges cleared the vision improved.
Six months later it was 6/24 unaided and could be improved with a pin-hole
to 6/6. On gonioscopy the anterior-chamber angle appeared to be recessed,
but the intraocular pressure was not raised. The lens capsule disturbance
had not progressed and there was no underlying lens opacity. The retina was
normal, and at the time of writing all treatment had stopped. Her intraocular
pressure will continue to be monitored as the angle recession could lead to a
late rise in pressure. Her left vision was normal, and as a visual acuity of
6/24 in her right eye was acceptable to her a contact lens or a corneal graft
was not considered.
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Right eye (A) Six hours after central comeal perforating
injury, and (B) Six months later.

Discussion

This case supports Kuhl's' conclusions on the seasonal timing, nature,
and prognosis of an ocular injury caused by a bird with a short straight
beak. It also emphasizes the chances of success with conservative
management in such cases. The lack of complications was presumably
due to the speed and cleanness of the perforation, which caused

minimal damage to intraocular structures and allowed the anterior
chamber to reform spontaneously.

Janiszewska-Zygier' drew attention to the fact that most owl
injuries affect teenage boys and occur in the breeding season. The
same is true of storks, cranes, and herons." All these birds are prepared
to attack the eyes of anybody endangering their young. It is not known
why the eyes should be specifically attacked, but presumably an
animal instinctively attacks a bright flashing object, just as fish will
attack a spinner.

Since this is the first reported case of an ocular perforating injury
caused by a sparrow it was presumably accidental and, as such,
represents an extremely rare hazard of shopping precincts.
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Treatment of Acrodermatitis
Enteropathica with Zinc Sulphate
The effectiveness of zinc for treating acrodermatitis enteropathical 2
is borne out by the following case.

Case History
A man born in 1946 had no family history of skin disease or consanguinity.
Breast-feeding was discontinued at 6 weeks because of failure to gain weight,
and a rash, diagnosed as eczema, appeared at 34 months. This persisted until
he first presented at age 34 years with primary baldness, dental caries,
episodic diarrhoea, and scaly, erythematous lesions on neck, face, trunk,
buttocks, and legs. A few bullae were seen on the legs. Haemoglobin was
9 7 g/dl and there was radiological evidence of healed rickets. A diagnosis of
candidiasis was unsubstantiated. In 1953 acrodermatitis enteropathica was
diagnosed and di-iodohydroxyquinoline (Diodoquin) 210 mg daily instituted.
He remained fairly well on this treatment until he stopped attending in 1959.

In 1964 he returned with a 10-month relapse of his skin lesions together
with dystrophic nails, scanty scalp hair, absent pubic and axillary hair,
gynaecomastia, and undescended testes. Urinary oxosteroids and oxogenic
steroids were 8-3 and 12-5 ,umol/24 h (2-4 and 3-6 t±g/24 h), respectively
(normal 24-83 Lmol (7-24 tLg) and 21-69 Lmol (6-20 iLg)/24 h, respectively),
bone age was 154 years, and skin biopsy showed non-specific inflammatory
changes. Investigations giving normal results included full blood count, urea
and electrolytes, serum calcium, liver function tests, cholesterol, faecal fats,
urinary amino-acids and porphyrins, x-ray pictures of chest and pituitary
fossa, barium meal and follow-through, jejunal biopsy, and buccal smear.
He was treated with di-iodohydroxyquinoline 625 mg thrice daily,

chorionic gonadotrophin 1500 units twice weekly for one year, and beta-
methasone valerate ointment 0 1% topically. Bone age and gonadal develop-
ment greatly improved, scalp hair grew, and the skin showed a good response.
When he again stopped attending in 1970, however, his face, hands, and

feet were severely affected.
In November 1974 he was referred back with extensive erythematous,

scaling, crusted, infected, and malodorous lesions, especially affecting face,
neck, hands, feet, and lower legs. He had suffered no recent deterioration in
his skin and for the four intervening years had lived as a recluse. His face
showed telangiectatic and atrophic changes from the long-term application
of fluorinated corticosteroids. His nails were grossly dystrophic and his teeth
carious and he had no beard growth, though his scalp hair appeared normal.
Skin biopsy showed non-specific changes. Staphylococcus aureus was cultured
from the skin, and serum zinc estimations on three specimens were 4 9, 8-7,
and 5-6 tmol/l (32, 57, and 37 g!g/100 ml) (normal range 7-6-15-2 zLmol/l;
50-100 ,ug/100 ml).
He received zinc sulphate 220 mg thrice daily and topical 3% clioquinol

ointment and noticed an improvement within a week. After a month his face
was clear apart from some residual telangiectases, his hands showed only
postinflammatory pigmentation, and his legs, which had been the worst
affected, were greatly improved. His beard had begun to grow but there was
no change in his dystrophic nails.
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Discussion

Acrodermatitis enteropathica presents in early infancy with alopecia,
diarrhoea, and a pustular, bullous, or eczematous eruption. The face,
extremities, and areas around the orifices are most severely affected.
Additional features include nail dystrophy, dental caries, and retar-
dation of growth and sexual development. It is thought to be inherited
as an autosomal recessive. The course is intermittent but progressive
and if untreated is usually fatal within three years.3

Treatment with di-iodohydroxyquinoline, first described in 1953,4
was the mainstay until 1973, when zinc deficiency was proposed as
the basis of the disorder and success was described with zinc sulphate.
This suggestion was supported by similarities between the disorder
and zinc deficiency in animals.5 Zinc sulphate is of minimal toxicity as
compared with di-iodohydroxyquinoline, and this, allied to its dramatic
effectiveness, makes it the treatment of choice.

The serum zinc estimation were performed by the National Occupational
Hygiene Service, Manchester.
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Cell-mediated Immunity in Iron-
/and Vitamin-deficient Children

Children with protein-calorie malnutrition have an altered immuno-
logical status.' Vitamin and mineral deficiencies may also lower
resistance to infection in animals. Little is known, however, about how
these deficiencies affect the immunocompetence of man. We have
studied the cell-mediated immunity (C.M.I.) of nine children with
iron-deficiency anaemia, nine with signs of vitamin A deficiency, and
eight with vitamin B complex deficiency; 11 normal children were
also investigated after the consent of their parents had been obtained.

Patients, Methods, and Results
The children were aged 2-10 years. Those with vitamin A deficiency showed
conjunctival xerosis and Bitot spots, while those with vitamin B complex
deficiency had angular stomatitis and glossitis. All weighed above 80% of the
Indian standard.

Iron-deficiency anaemia was confirmed by routine methods, and serum
vitamin A was determined spectrophotometrically. Serum albumin levels
were measured in the vitamin A deficient children to exclude protein-calorie
malnutrition. Children with iron-deficiency anaemia were given iron, and
the studies repeated four to five weeks later, when haemoglobin had increased.
The following procedures were used to assess C.M.I. (1) A T-lymphocyte
count was performedusing a rosette formation technique', 200 consecutive cells
were counted and the percentage of rosette-forming cells determined. (2) cells
Peripheral blood lymphocyte culture was set up using phytohaemagglutinin
(PHA) and 3H-thymidine incorporation measured.' The results were
expressed as T/C ratio = (C.P.M. in test culture/C.P.M. in control culture).
(3) Delayed skin hypersensitivity was studied using PHA.1

In the children with iron-deficiency anaemia the haemoglobin levels were
4-7 g/dl, and values for serum iron and total iron-binding capacity were

7-18 utmol/l (40-100 ug/100 ml) and 122-147 gmol/l (680-820 jLg/100 ml)
respectively. There were also significantly fewer T-lymphocytes (P<0-001)
than normal, and thymidine incorporation was depressed (P 0 05 (table)).
Four weeks after iron treatment the T cells were significantly increased but
thymidine incorporation was unchanged. The skin reaction was negative in
five of the nine children initially; in one it became positive after treatment.

All nine children with signs of vitamin A deficiency showed low levels of
serum vitamin A (200-700 IU/1). They also had fewer T-lymphocytes
(P <0-01) but showed no change in thymidine incorporation when compared
with the normal group. Skin reactions were negative in five of the children.
In children with vitamin B complex deficiency both the proportion of T-
lymphocytes and their response to PHA were similar to normal. Skin
reactions were positive in all cases. Total lymphocyte counts were over
2-5 x 109/1 and serum albumin levels over 35 gl in all the children studied.

Mean T-lymphocyte Counts and 'H-thymidine Incorporation in Deficient and
Normal Children (Ranges are given in Parentheses)

'H-thymidine
Group No. of Percentage of Incorporation

Children T-lymphocytes (C.P.M. T/C)

Normal 11 65 7 (51-5-72 5) 27-3 (203-86 07)
Iron-deficiency anaemia 9 41-6+ (37-0-47 0) 4 49* (14-13-1)

before treatment
Iron-deficiency anaemiia 6 52-08 (410-73-0) 4-96 (1-4-8 5)
4 weeks after treatment

Vitamin A deficiency 9 I 47-0t (40-0-61-5) 13-06 (0 9-74 70)
Vitamin B complex 8 55-5 (49 0-62 0) 35-2 (54-55 6)
deficiency I

P values between deficient and normal children: * <0 05; t <001; <0-001.

Discussion

Iron deficiency is associated with defective host defence mechanisms.
The bactericidal potential of leucocytes is reduced in anaemic children.
Our results indicate a depressed C.M.I. in iron-deficiency anaemia,
confirming observations in adults.3 Protein-calorie malnutrition was
excluded. The mechanism by which the immune response is altered
is uncertain. Iron is important in mitosis. Possibly the impaired C.M.I.
in anaemic children is due to altered DNA synthesis, which has been
shown in bone marrow cells in iron-deficiency anaemia.4 After iron
therapy, the T cells promptly increased but thymidine incorporation
was unchanged. Lymphocyte function probably takes longer to return
to normal.

Several studies have shown that vitamin deficiency may lower
resistance to infection in experimental animals, but no such studies
have been carried out in man. In our series, though T-lymphocytes
were decreased, cell function was unchanged in vitamin A deficiency.
The role of vitamin A in the immune response is not clear but it may
act as an adjuvant and promote lymphocyte proliferation.5 In vitamin
B complex deficiency none of the values studied were altered. Thus
vitamin deficiencies may not have an appreciable effect on the immuno-
logical status of children.
Our findings are important since children of poor communities

suffer from multiple deficiencies. Apart from protein-calorie malnu-
trition, iron deficiency may affect immunological competence and thus
contribute to the increased susceptibility of malnourished children in
infections.
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