
which insulin administration cannot cor
rect well. 

The most typical of these states is 
Cushing's syndrome. This is due to over
production of hydrocortisone by gross 
overacting of the adrenal cortex or gross 
overstimulation by ACTH. Hydrocortisone 
in physiological doses does not lead to fat 
deposition in the subcutaneous tissues or 
elsewhere; indeed it mobilises fatty acids 
from glyceride depots and its physiolo
gical effect is characterised by increased 
plasma NEF A concentration arid by 
inhibition of glucose storage. But hydro
cortisone stimulates also neoglucogenesis 
and the hyperglycaemia which follows the 
oversecretion of hepatic glucose into the 
blood stream provokes a response by the 
pancreatic islets with overproduction of 
insulin. Hence Cushing's syndrome may 
give rise to severe glycosuria; but more 

frequently, in the presence of an adequate 
reserve of insulin, it produces excessive 
deposition of glycerides in adipose tissue. 
The hyperglycaemia of Cushing's syn
drome is produced by liver secretion at 
the expense of sources of glycogen which 
include amino-acids derived from body 
tissue proteins. Hence there is mobilisa
tion of peripheral supporting tissue with 
muscle weakness and fatigueability, osteo
porosis, cutaneous striae and weakening 
of vascular tissue with easy bruising at 
sites of mild trauma. In addition there are 
hypertension, emotional changes and 
androgenic changes which apparently are 
independent of the effects of hydrocorti
sone on food metabolism. It is evident 
from this picture that the antagonism of 
insulin to hydrocortisone does not correct 
the pathological effects. 

FIGURE I 

Glucose - Fatty Acid Cycle 

Glucose -----) triose phosphate glycerol phosphate 
I ,-----~ 

I 
fatty acyl CoA i triglyc!ide 
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fatty acids .. ------1 
,.-------
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Introduction 

An increased osmotic resistance of 
the erythrocytes can be tested for, and 
detected, by mixing a measured amount 
of fresh blood with a hypotonic solution 
of inorganic salts of an osmolarity such 
that the majority of erythrocytes with nor
mal resistance will rupture in it and pro-

duce a clear solution; if the erythrocytes 
are more resistant than normal under the 
same conditions, the mixture remains an 
opaque suspension. A solution of sodium 
chloride in water which contains 0.35 
grams per 100 ml has this critical osmolar
ity (120 milliosmoles per litre). By making 
a suspension of er ythrocytes from fresh 
blood in this solution, in a haemocyto
meter pipette (blood 1 part, hypotonic 
solution 199 parts) and allowing time for 
lysis to occur (2 to 5 minutes), individuals 
with a raised osmotic resistance can clear
ly be distinguished from those in whom 
the resistance is normal. 

In 1943, Silvestroni and Bianco des
cribed this simple test, making use of a 
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diluted Tyrode solution (osmoticaily equi
valent to a 0.35 per cent. solution of 
sodium chloride) as the hypotonic me
dium. These workers were the first to des
cribe, by this method of testing, a familial 
incidence of increased erythrocyte resis
tance in otherwise healthy persons ("con
stitutional microcythaemia" or "thalas
saemia minor", ihis abnormality being 
associated with certain morphological 
characteristics of the erythrocytes in the 
majority of subjects. They also established 
a relationship between this anomaly and 
the clinical condition which had been des
cribed by other authors as "haemolytic 
icterus with increased osmotic resistance" 
(Rietti - Greppi - Micheli Syndrome), such 
that the anomaly was often found in 
healthy siblings or parents of such icteric 
patients. They also describe the genetic 
relationship .between "constitutional mi
crocythaemia" and Cooley's anaemia, such 
that the former represented the hetero
zygous state while the latter represented 
the homozygous state for the thalassaemia 
gene or genes. By this method of testing, 
Silvestroni and Bianco have, in a series of 
population surveys carried out over the 
last two decades, mapped the geographic
al pattern of incidence of this anomaly in 
Italy and Sicily, while numerous investi
gators have used tht. same, or a similar, 
test for the same purpose in Sardinia, 
Cyprus, Greece, India, Portugal, Portu
guese East Indies, Algeria and other parts 
of the world. 

The Thalassaemia Trait 

Great interest has developed since 
1948 (when Vecchio described the pre
sence of foetal haemoglobin in the blood 
of patients with Cooley's anaemia) in the 
study of the structure and synthesis of 
the haemoglobin molecule in thalassaemia. 
These studies have led to a realiza
tion that what had been considered to be 
a simple genetic and clinical entity, in 
reality encompasses many different gene
tic conditions, all of which exhibit the 
abnormal erythrocyte morphology which 
had come to be considered as characteris
tic of thalassaemia. According to Fessas 
(1965): "Recognition of thalassaemia trait 
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or thalassaemic conditions in general is 
still a haematological problem, at least at 
the initial stages of the diagnostic proce
dure. It may be necessary to emphasize 
this point, as it is sometimes overlooked. 
Accepting a deficiency in the production 
of a major chain (of the haemoglobin mo
lecule), we can expE.ct the effects of this 
deficiency to become manifest in the as
pect of the red cells: microcytosis, hypo
chromia, a low M.C.R., poikilocytosis. It 
is realized that the alterations of erythro
cyte morphology may vary in extent and, 
indeed, have been reported as entirely 
absent in a minority of cases; conversely 
the presence of an abnormal haemoglobin 
in the heterozygous form may also be res
ponsible for mild alterations of erythro
cyte morphology. Such findings do not 
alter the basic facts concerning the altera
tion of erythrocytes in all forms of tha
lassaemia and I am rather hesitant to ac
cept that the morphological alterations are 
separable from a true "thalassaemia 
effect." 

The criteria that have been used by 
different investigators for the detection of 
thalassaemia are many. Those which have 
been most frequently used are summar
ized in Table I. It is worth noting that the 
microscopical appearance of blood smears 
was the only criterion used in assessing 
the frequency of thalassaemia in a recent 
study in Yugoslavia (Fraser, Grunwald 
and Stamatoyannopoulos, 1966). Silvestro
ni and Bianco (1966) have this to say on 
the criterion of increased osmotic resis
tance: "This method, if properly carried 
out, has proved itself useful for the recog
nition of nearly all microcythaemics and 
is, even today, the most valuable and 
rapid single criterion for the identification 
of microcythaemia": translation from the 
original in Italian). 

Since the erythrocyte morphology is 
the same in the various presently recog
nized forms of thalassaemia (alpha thalas
saemias, beta thalassaemias, delta thalas
saemias, etc.), a test based on this mor
phological abnormality should detect, 
without distinguishing between, these dif
ferent forms. The techniques necessary for 
identifying the different possible haemo-



globin patterns are still too complex, time
consuming and expensive to be used for 
extensive population studies. It is not sur
prising then that a simple, rapid and inex
pensive test such as that of Silvestroni 
and Bianco has been used by many \vork
ers for extensive population studies. 

Thalassaemia trait in Malta and Gozo 

During March 1960, the present writer 
had an opportunity of visiting the "Centro 
per 10 Studio della Microcitemia e delle 
Anemie Microcitemiche", at the Istituto 
d'Igiene of the University of Rome (di
rected by Professor E. Silvestroni) and of 
studying, at first hand, tt3 method uSEd 
by Silvestroni and Bianco in surveying 
large populations for the incidence of 
thalassaemia. He also took part in a popu
lation study in two localities near Ferrara 
where the frequency of thalassaemia is 
amongst the highest yet described. This 
method was then used (together with 
microscopical study of peripheral blood 
smears from those who gave positive tests) 
in a study carried out in Malta and Gozo 
during the spring months of 1960, 1961, 
1962 and 1963. The results have already 
been described in detail (Vella, 1961; Vella 
and Sant Cassia, 1961; Vella, 1962; Vella, 
1964). 

The occurrence of thalassaemia is 
well known in patients of Maltese origin. 
It was first described in an indigenous 
Maltese family by Mooney (1951). The 
second report of its occurrence in Maltese 
patients came from Tunisia (Roche, Der
rien, Diacono and Roques, 1953). Since 
then twelve instances of thalassaemia 
major (i.e. Cooley's anaemia) have been 
seen in Malta by Dr. E. Cachia (personal 
communication) and a set of identical 
twins with the disease have been seen by 
Dr. T. J. Agius Ferrante and their haemo
globin pattern studied by the present 
writer. No indication was available, how
ever, as to the general frequency of the 
thalassaemia trait and its distribution in 
Malta and Gozo until the work that will 
be summarized here. 

A preliminary survey was made dur
ing April 1960, amongst 2,700 healthy 
school children of both sexes attenrlin~ 

two large government primary and three 
private schools in Malta. This sample was 
considered to be representative of the 
general population as it was drawn from 
various parts of the Island. The method 
of Silvestroni and Bianco was used, the 
Tyrode solution having been made avail
able by Professor SiIvestroni. An increased 
osmotic resistance was found in 4.4 per 
cent. of this sample. Noticeable differences 
in the frequency of positive tests were 
revealed when the subjects were grouped 
by village or town of origin. The following 
percentage frequencies were found: Msida 
0.0, Zabbar 1.8, Gzira 1.9, Hamrun 3.2, 
Qormi 3.4, Valletta 3.4, "Three Cities" 3.7, 
Birkirkara 4.4 and Sliema 4.6, though the 
Aample size from each of these localities 
was by no means uniform. The smallest 
group, that from the "Three Cities", num
bered only 54 while the largest, that from 
Birkirkara, numbered 608. Of 1000 sub
jects not classed as originating from these 
above localities, 5.6 per cent. gave posi
tive tests. 

A systematic survey was started in 
1961 and continued in 1962 and 1963. 
Healthy pupils of both sexes attending 
government elementary schools in various 
towns and villages in lYIalta and in some 
parts of Gozo were tested. A hypotonic 
solution was used which contained 3.5 
grams sodium chloride (Analar grade, de
siccated) per litre (made up in double
distilled water at the temperature of cali
bration of the volumetric flask, stored well 
stoppered at 4 QC when not in use and 
equilibrated to room temperature before 
use). In the larger schools, an attempt was 
made to test some 200 pupils, but when 
the results indicated the need, more pupils 
were tested. In several places, the majority 
of the pupils in the village school were 
tested. The results confirmed and extend
ed those of the preliminary survey. 

The complete investigation covered 
10,400 children in 39 towns and villages 
in Malta and revealed an over-all frequen
cy of positive tests of 5.6 per cent. In 
Gozo, 1,150 children were tested in 5 
towns and villages and the over-all fre
quency for this island was 7.8 per cent. 
In 14 localities in Malta, the frequency 
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was above the average and the villages of 
Mellieha and Marsaxlokk had, by far, the 
highest frequencies. Only the village of 
Zebbug in Gozo had a frequency above 
the mean for the island and this was the 
highest found in the whole survey. 

The following localities gave frequen
cies of positive tests of about 10 per cent 
and above and constituted peaks of high 
frequency surrounded by areas of much 
lower frequency: Zebbug (Malta) 9.4, 
Mgarr (Malta) 10, Pawla 10.5, Qrendi 11, 
Cospicua, 11, Marsaxlokk 15.5, Mellieha 
and Zebbug (Gozo) 24.5. In Table II are 
given the percentage frequencies for towns 
and villages nearest to those with ? fre
quency of about 10 per cent. and above. 

The agricultural villages of Mellieha, 
Mgarr and St. Paul's Bay are of recent 
origin. The present parish of Mellieha was 
established in 1844, while st. Paul's Bay 
and Mgarr became centres of population 
around 1880. All three localities were first 
settled by villagers who came mostly from 
Rabat and Mosta. It is worth noting that 
the frequencies in the villages nearest to 
Rabat and Mosta are surprisingly low 
(Dingli 1.2, Gargur 2.0, Naxxar 2.1, Bir
kirkara 4.4). It would be interesting to 
know jf the first inhabitants of Mgarr and 
Mellieha were of the same family stock. 
None of the localities situated in the north
western half of Malta are as isolated geo
graphically as MelIieha. This village was, 
until the opening of the bus service to it 
some thirty years ago, the most inacces
sible part of Malta. Even today, most 
marriages solemnized there are between 
local residents, while some 17 per cent. 
of all the adults aged 21 years and over 
in 1959 and registered in the Electoral 
List, bore the same surname. From the 
information made available during the 
survey, it was possible to group the 741 
pupils tested in that village, into 180 sib
ships each numbering between 2 and 6 
children. In 87 sib ships only negative re
sults were found, in 60, one child only 
gave a positive test, and in 33, two or 
more children gave positive tests. 

In the south-eastern (the most dense
ly populated) half of Malta, the highest 
frequency was found in Marsaxlokk. This 
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secluded fishing village in the extreme 
south-east end of the island has a popula
tion of nearly 1000 and dates back almost 
one century. It is known that its popula
tion nearly doubled between 1943-1948 
and that half of the children who gave 
positive tests had come from five sibships. 
This suggests that the abnormality is not 
as widespread as at first appears, and that 
it may in fact be restricted to only a few 
families, probably amongst the oldest in 
the vil1age. 

The only important localities in Malta 
which were not specifically covp-red by 
tIUS survey were those of Mdina, Balzan, 
L1Ja, Attard and St. Julian's, though a 
number of individuals from these areas 
had been tested in the preliminary survey. 
Since the population of Mdina is silrilar 
to that of Rabat, and that of the other four 
villages is very similar to that of the large 
residential complex which comprises Bir
kirkara, Hamrun, Msida, Gzil a, Sliema, 
Valletta and Floriana, in which the fre
quencies ranged between 1.9 and 5.1 per 
cent., there is no reason for suspectin& 
that they may be regions of high fre
quency. 

The village of Zebbug (Gozo) is simi
lar to that of Mellieha and Marsaxlokk in 
its seclusion. It is one of the smallest vil
lages in Gozo and was described by one 
prominent inhabitant as being "one large 
family". Unfortunately, it was not possible 
to investigate the family relationship of 
the children who were tested there. 

The results of this survey are very 
similar to those found by Silvestroni and 
Bianco (1949, 1953) in Sicily, situated only 
60 miles from Malta. There, the over-all 
frequency was 4.45 per cent. but ranged 
between 2.79 and 10.81 per cent. in the 
different regions studied. This survey only 
covered 8,000 persons and it is likely that 
regions may exist in Sicily with higher 
frequencies than these. There also, cir
cumscribed foci were found in which the 
frequency of positive tests was much 
higher than that for the neighbouring 
countryside and adjacent to regions with 
a lower than average frequency not far 
away. Since the methods of testing and 
the criteria used for the detection of 



thalassaemia in the Maltese Islands and 
in Sicily were to all intents identical, a 
comparison between the two studies is 
valid. The most common variety of thalas
saemia found in the central Mediterranean 
region (Italy, Sicily, Sardinia, Algeria) is 
one form of beta thalassaemia. It is rea
sonable to infer that this is also the 
variety most frequently detected in Malta 
and Gozo in this study: 
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TABLE I 

Criteria used by different investigators 
for the detection of Thalassaemia 

Criteria based on erythrocyte morphology 
1. Microscopical appearance of the ery

throcytes in peripheral blood smears. 
2. Increased osmotic resistance. 
3. Hypochromia v. erythrocytes asso

ciated with normal serum iron levels 
and resistant to iron therapy. 

4. Presence of erythrocytes containing 
foetal haemoglobin as detected by Im 
acid-elution method. 

Criteria based on haemoglobin pattern 
1. Increased amounts of foetal haemo

globin. 
2. Increased amounts of haemoglobin 

Az. 
3. Presence of an abnormal haemoglobin 

fraction demonstrable by electro
phoretic methods (haemoglobin 
Barts, H, Lepcrte, Pylos, etc.). 

TABLE 11 

Frequency of positive test in localities 
near to regions of high frequency 

(in per cent.) 
Malta 

Gozo 

Mellieha 
Mgarr 
Mosta 
St. Paul's Bay 
Marsaxlokk 
Gudja 
Birzebbugia 
Kirkop 
Safi 
Ghaxaq 
Zejtun 
Cospicua 
Senglea 
Vittoriosa 
Qrendi 
Zurrieq 
Mqabba 
Siggiewi 
Pawla 
Marsa 
Tarxien 
Fgura 
Zabbar 
Zebbug 
Siggiewi 
Qormi 
Luqa 
Zebbug 
Xewkija 
San Lawrenz 
Nadur 
Sannat 
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THE FIRST CHAIR 

OF OPHTHALMOLOGY: 

a Biographical Sketch of Joseph Barth 
F. DAMATO 

M.D., D.O. (OXON.)' D.O.M.S. (LOND.), 
F.R.C.S. (ENG.) 

Senior Ophthalmologist, 
St. Luke's Hospital 

Lecturer in Ophthalmology, 
Royal University of Malta 

On the 7th April 1818, after a short 
illness, at the age of 73 years, Professor 
Joseph Barth, Imperial Councillor, Oculist 
to His Majesty the Emperor, Professor of 
sublime Anatomy and Physiology and first 
Professor of Disea.ses of the Eyes in the 
Imperial University, died in Vienna. Well 
known all over Europe for his ability as 
teacher and surgeon and for the numerous 
famous pupils, to whom he was a life long 
inspiration, his death passed unnoticed in 
Malta, his native country, and remamed 
so for many years. 

Joseph Barth was born in Valletta in 
1745. His parents were Nicholas Barth and 
Maddalena Sceberras. He became a pupil 
of Professor Michelangelo Grima, Master 
in Surgery of the Order of St. John in 
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Malta and member of the Academy of 
Apathists of Florence. Inspired by his fa
mous teacher, Barth soon showed great 
interest in the study of anatomy and in its 
application to Surgery. In order to con
tinue his research work, he proceeded to 
Rome where he was admitted into the 
Ospedale Santo Spirito. He never came 
back to his native l<md. 

It was in Rome that his talent was 
noticed by Fra Francesco Carlo Von Smit
mer, Commendatore of the Order of St. 
John and Canon of the Metropolitan 
church in Vienna, who decided to take 
him to Vienna, where Barth could find all 
the facilities to study Anatomy and Phy
siology. 

Here, Barth made the acquaintance of 
Storch who recommended him to Baron 
Van Swieten from Leyden. The latter had 
been entrusted by the Empress' Maria 
Theresa with the reorganization of the 
University and of its medical department, 
and with laying the foundation of the 
future world renowned Vienna clinic. Van 
Swieten, who lost no time in recognizing 
Barth's talents, enrolled him on the staff 
of the University and placed him in a good 
position to start a successful career. 

In Vienna, Barth did not devote him
self exclusively to dissections. His atten
tion was soon attracted by the number of 
people suffering from blindness and eye 
diseases. That at that time the condition 
of Austrian ocular Surgery was very poor, 
can be shown by the fact, that in order 
to operate for cataract on a lady of the 
Court of the Empress, Baron Wenzel had 
to be invited to come over from Italy. 
Much impressed by this state of affairs, 
the Empress engaged Wenzel to instruct 
Barth in ocular Surgery. 

As luck would have it, some time 
after, Barth was able to cure of a very 
painful eye condition the son of Maria 
Theresa, afterwards Joseph II. In the year 
1773 he was asked to occupy the chair of 
Anatomy and Physiology along with the 
newly established chair of Ophthalmology. 
He was also given the title of Oculist to 
His Majesty and Imperial Councillor. 

Of all the operative procedures car
ried out by Barth as a daily routine, the 
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