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Farhi and Lamensans (1956) found that strains of S.typhi
adapted to grow in chloramphenicol at a concentration of
3.0 /Lg per ml. became less susceptible to agglutination by
anti-Vi sera and more susceptible to agg utination with
anti-'O' sera. They also found that the antibodies produced
in response to chloramphenicol-modified organi ms were
less protective than those produced against the parent strains.
This problem is at present under investigation in our labora­
tory.

SUMMARY

Under the experimental conditions described it was not
possible to demonstrate any quantitative effect on antib?dy
production as a result of administration of chloram~herucol

to rabbits. Antibody production was measured agamst the
following bacterial antigens, (a) Vi antigen (E. coli strain),
(b) '0' antigen (S.typhi 0.901), and (c) 'H' antigen (S.typhi­
murium).

Similarly no depression of antibody production against

Forssman-type antigen (guinea-pig kidney) was detected.
It is suggested, however, that antibiotic agents .may lead t?

a qualitative change in antibody due. to al~ratlOn of antI­
genic structure in the case of bactenal antIgens.

I should like to thank Mr. G..B.uckl~, Central Pathological
Laboratory, Natal Provincial AdmlOlstratlOn, for valuable tech­
nical assistance.
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Coronary arteriosclerosis, with its resulting myocardial
ischemia,· was first recognized by Morgagni in 1707 and was
vividly described by him in 176I.u Today, coronary insuffi­
ciency is responsible for more than 75 % of all heart disease,
and in the United States alone approximately 800,000 new
cases of myocardial infarction occur annually. Of these, about
320,000 patients die. Affecting man in his prime, c?ro~~
insufficiency has become the number-one problem of dIsability
in the population as a whole and in the medical profession in
particular. Until recently, its solutio~ remained .ent~ely

in the hands of the internist, who contmues to mamtam a
deeply entrenched attitude similar to that he held t?ward the
the problem of mitral stenosis some 10 years ago. Since, how­
ever medical treatment has been of little avail, a new approach
see~s warranted. It is possible that surgical intervention
may provide some hope for victims of this disease. Obviously,
prevention is to be desired, but when this has failed, the
direct approach to the study of coronary artery disease is the
most effective. Toward this end, established experimental
facts should be applied to the clinical probJem.

A thorough kn wledge of the anatomic, pathologic, and
physiologic phenomena associated with the coronary arteries
is essentia1. The coronary arteries arise from the antero­
lateral sinuses of Valsalva of the aorta, the right coronary
artery passing laterally in the sulcu between the right auricle
and ventricle. It divides into a posterior descending branch,
which supplies the major portion of the posterior surface of
the heart and the interventricular septum, and a smaller
branch which ana tomoses with the circumflex branch of the
left co;onary artery. The left coronary artery passes behind
the pulmonary artery to reach the anterior surface of the
heart· immediately below the left auricle, it divides into the
circu~ex and anterior de cending arteries. The anterior
descending l1ranch pa ses downward in the interventricular
sulcus to the apex, whereas the circumflex branch swings

•American spelling retained throughout.
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around the base of the left atrium almost as far as the pos­
terior sulcus to reach the apex of the heart. The coronary
veins course parallel to the branches of the coronary arteries,
returning the blood to the right atrium by way of the coronary
sinus. The tributaries of the veins, however, consist, of a
far richer interlocking system than the arteries; they are far
more numerous and have more communications. This ana­
tOlniC arrangement is of utmost importance in the considera­
tion of some operative technics designed to improve the
supply of blood to the myocardium. The myocardium is
richly supplied with vascular channels, the capillaries coursing
along ·the cardiac muscle fibers.

One peculiarity of the circulation that deserves particular
mention is that the coronary arteries behave as end arteries,
with little or no intercoronary communication in about 90%
of hearts. Minute anastomoses exist, how~ver, which are
capable of gradual enlargement and' development. Other
peculiarities of this circulation are the presence of direct
channels from the arterioles, from the capillary bed, 'and
from the coronary veins directly into the cardiac lumen­
the Thebesian veins and arterioluminal vessels. Deep in the
myocardium, in addition to the capillary bed, are thin-walled
irregular channels known as myocardial sinusoids.

Mechanisms of myocardial nutrition exist other than
through the coronary arterial system; for example, an
extensive system of vascular communication between the
lumina of the cardiac chambers and the myocardial capillary
bed foons an important nutritional route in fishes and some
amphibia, in which coronary arteries may be small or absent.
Although it does not contribute significantly to adult human
myocardial nutrition, it must be helpful in maintaining life
in the presence of complete coronary occlusion. Another
source of myocardial nourishment is the myriad of minute
vessels at the junction of the visceral and parietal pericar­
dial reflection. These vessels, arising from intercostal, medi­
astinal, esophagea1, and bronchial arteries, are largely res­
pon ible for the new capillary vascularity that develops
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in the presence of adhesion econdary to pericardial and
epicardial irritation. Anastomoses between these capillary
beds and the myocardial capillary bed have been demon­
strated.

Actual obstruction to coronary arterial flow consi ts in
atherosclerotic thickening or formation of a plaque within the
first few centimetres of the coronary arteries. The end result
of this sclerosis is modified by a number of factors: anatomic

, structure of the coronary vascular system, arterial head
pressure,' venous back pressure, collateral circulation, and
natural response to gradual occlusion of the coronary flow
of blood. I

_ CARDIAC REVASCULARIZATIO

Pre-eminent in the development of a surgical approach to
sclerosis is Claude Beck,5.8 who, in his many years of animal
experimentation in more than 6,000 dogs, has classified death
from coronary disease into two types, both related to blood
supply, but otherwise different. In the first type, the heart
is electrically unstable, associated with trigger zones in
localized 'areas of ischemia,- with little destruction of muscle.
A deficiency of oxygen in the dry area often produces arryth­
mia and fatal ventricular fibrillation. Increased flow of
oxygenated blood to such an area will result in a more stable
beart. In the second type of death from coronary disease
an appreciable amount of musCle has been destroyed in a~
electrically stable heart. Nothing can be done to revive
destroyed muscle and replace it extensively by fibrous con­
nective tissue. The myocardium largely gives way, and heart .
failure ensues.•

Most-deaths from coronary disease fall into the first of these
groups, in which unequal oxygenation of the myocardium
exists. These trigger zones, or ischemic dry areas of myo­
cardium, be~me ectopic'centers for impulses and, in turn,
disrupt the co-ordmated mecbanism of tbe beart beat. The
destructive property of a trigger zone can be reduced by as
sIJ1all a quantity of blood as 1-5 cc. Beck7 has pointed out,
after the observations of Zoll and associates,25, 25 that normal
intercoronary arterial commumcations exist in only about
9 %of normal human hearts; if the coronary arteries become
occluded slowly, about 58 % of these hearts will exhibit
some intercoronary communication, When occlusion is
complete, the incidence rises to 89 % for acute closures and
100% for insidious closures. The presence of these inter­
coronary anastomoses makes maintenance of life possible
despite tbe presence of almost complete or even complete
occlusive disease. 90% of all deaths from coronary disease
are caused by lack of natural intercoronary communication.

Methods of overdevelopment of these intercoronary vas­
cular channels, artificially or naturally, may prevent necrosis
of the myocardium when the supply of blood from the main
source has been curtailed. Expansion of intercoronary
communications, with increasing flow of oxygenated blood,
can impede the development of electrical instability.

Increase 0/ Supply of Blood

Methods of increasing the supply of blood to the myo­
cardium have followed various patterns, largely as a result
of the efforts of the pioneers, Claude Becks.8 and Lawrence
O'Shaugbnessy and associates.n , 22 They have, in general,
been directed toward (1) more complete and more uniform
distribution of blood in the coronary sys tern, (2) increase in
supply of blood from externa sources, and (3) resection or

correction of occluded segment of the arteries with re tora­
tion of the channel. Like many of the igniiicant develop­
ments in va cular surgery, revascularization of the myo­
cardium originated in the laboratories of the Frenchmen,
Leriche and Fontaine,17 in 1932. The e investigators im­
planted the pectorali muscle into the myocardium and
ignificantly reduced the fatality rate in dogs on ligating the

descending branch of the left coronary artery. Lezius18

modified thi approach somewhat by attaching the lung to
the myocardium; his animals were also able to survive
ligation of the left coronary artery. Beck! in 1932, promoted
vascular adhesions by suturing the pectoralis minor muscle
to the myocardium, and O'Shaughnes y,U who used the
great omentum for the same purpose, e tablished a collateral
extracardiac circulation, with significant relief of p.ain, in
about 30 patients. His project was terminated by his death
at Dunkirk, and little further clinical work in this field' wa
published for many years. Heinbecker and Boston,1S in 1939,
produced irritative pericarditis by intrapericardial injection
of carborundum sand and sodium morrhuate. In 1940, Fau­
teaux12 ligated the great cardiac vein in dogs on the premise
that mechanical distention of the direct arteriovenous
communication improved survival of tissue after arterial
occlusion. Thompson and Raisbeck,!3 in 1942, applied Hein­
becker's method in human patients but substituted talc and
asbestos for the sand and were successful in promoting
collateral extracardiac circulation.

In 1955, an entirely new approach was demonstrated by
Vineberg and associates,U who implanted the internal
mammary artery into a myocardial tunnel. Experimentally, at
least, some branching and budding from the terminal end .
of an open intercostal branch ensued in the ischemic heart.
These new branches, joining with existing myocardial arterial
channels, assured flow from the extracardiac source. Lung,
pedicled skin graft, and pedicled jejunal graftlS have all been
used to increase the supply of blood to the myocardium from
external sources. Most of these, however, provide only
superficial revascularization. Recently, again largely as a
result of Beck's vast experience, efforts to increase the effective
flow of blood through the myocardial bed have been focussed
on stimulating overdevelopment of the intercoronary col­
lateral circulation. Flow of blood from the descending aorta,
by way of a vascular graft, to the coronary sinus, which is later
incompletely ligated, is the essence of the Beck II procedure.
Although studies by Bakst and associates3 have demonstrated
gradual occlusion of the graft, with abolishment of flow,
within 3-6 months after implantation, tremendous over­
development of the intercoronary colJateral circulation ha
been stimulated before the cessation of flow within the
graft. Ligation of the coronary sinus alters the venous back
pressure, and this chronic passive congestion, in itself, leads
to some overdevelopment of the intercoronary system.

The Beck I procedure, simpler and apparently just a
effective, con ists in replacing the more complicated aorta­
coronary sinus graft. This operation has 4 component man­
oeuvres, viz. (I) mechanical abrasion of the lining of the
parietal pericardium and surface of the heart, (2) application
of 0.2 g. of powdered asbesto , (3) partial occlu ion of the
coronary sinus to a diameter of about 3 mm., and (4) grafting
of the parietal pericardium and media tinal fat to the surface
of the abraded heart. Each part achieve ome beneficial
effect. Intercoronary channel are timulated and developed,
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the oxygen differential i reduced, and ome additional
extracardiac blood is brought to the heart.

An important question concerns the quantity of extra
blood needed by an i chemic heart. Only a few cubic centi­
meters per minute may be needed in the pre ence of an
occluded coronary artery. 5 C.c. per minute, or approxi­
mately 300 c.c. per hour, will carry a dog through the cri i
of occlusion of the de cending coronary artery. Even if an
infarct occur life will be maintained. The Beck operation
permit the coronary artery to be perfllsed with at least
2 0 C.c. of blood per hour; thi reduce oxygen differential
and preserve viability of cardiac mu c1e. ince death from
coronary occlu ion re ult from iniquities in upply of blood
to contiguou area of the myocardium, which lead to oxygen
differential, electrical in tability and ventricular fibrillation,
redistribution of a few c.c. of available blood to the appropri­
ate ite by this operative procedure can prevent the catas­
trophic equelae of coronary artery di ea e.

Harken and a ociate 14 used a imple procedure in at least
20 patient , in whom area of the epicardium had been re­
moved chemically with a 95 % olution of phenol. The lingula
pulmonis was then attached to the denuded myocardium. An
irritative effect was added to the procedure by application of
powdered a besto and talc. Wherea thi method is yet
another of primary uperficial reva cularization, it empha-
izes the importance of removal of the epicardial barrier in

permitting the development of ana tomo is from the coronary
collateral to the extrinsic collateral circulation. Other new
urgical possibilities have included (I) replacement of dis­

eased egment of coronary arterie by a graft, (2) endarter­
ectomy of coronary ve eis,1,2 and (3) grafting from a systemic
ve el to a coronary artery beyond the point of occlusion.
Since the ba ic problem i , obviou Jy, one of diminished
upply of blood to the functioning myocardium, successful

removal of the occluding plaque: or replacement of the
occluded area i a more direct and appealing approach.
Experimental work along these line i in progre s throughout
this country and with utilization of the cardiac bypass, may
perhap lead to clinical application. Murray,20 a few years ago,
reported perfu ion of the di tal portion of an occluded eg­
ment of the anterior descending artery during it resection
and replacement by a graft.

The mo t recent approach to the problem of myocardial
reva cularization has been devised by Glover,13 who, follow­
ing the teaching of ome Italian surgeon, has advocated
simple ligation of the internal mammary arteries. This permits
hunting of blood into the pericardiacophrenic artery, with

increa ed flow of blood to the pericardium and epicardium
and, consequently, to the myocardium. Thi imple pro­
cedure, frequently possible under local anesthe ia in patient
who are extremely ill oon after myocardial infarction, has
re ulted in dramatic relief of pain in over 90% of 100 patient
operated upon by Glover. Sixty- ix of 70 patient originally
operated upon by the Italian workers, Battezzati, Taglia­
ferro, and De archi,' of Genoa and Parma, became free
of pain. Thi relatively innocuous procedure may hold great
promi e, but ba ic experimental work has yet to be published,
and further experimental and clinical reports may be expected
in the near future.

Criteria for Selection of Patients

In Beck opinion, the mo t de irable patient i one who
ha had di a of the coronary artery for one or more

year, ha had one or more infarcts, is till ambulatory and
can do ome work, is lean rather than obe e, and has coronary
pain.? If an infarct has.occurred, 6 months must elapse before
operation i undertaken, to allow some natural development
of intercoronary channel. Contrary to expectation, the risk
is greater in young persons, in whom the process is much
more rapid and malignant. The large failing heart constitute
an unequivocal contra-indication to operation, and patient
with exten ive destruction of muscle obviously cannot be
benefited by surgical intervention. Also hazardous is the
presence of progre sively severe angina without demonstrable
infarction, ince in such patients areas of ischemia may
develop during or immediately after operation.

Operation hOllld never be considered as a salvage pro­
cedure to be applied when medical treatment has failed.
In per on of about 50 years of age who have mild to moderate
anginal pain on effort and one or more infarcts, the operative
fatality rate is about 3 %. In those who have more advanced
disease, with moderate to severe angina pectoris and one or
more infarcts, the operative fatality rate is about 5%. In
patients with severe coronary disease, or 'salvage' cases, it
ri es above 25 %. Effective treatment of coronary arterial
insufficiency must (I) prolong life, (2) reduce invalidism and
disability, (3) maintain· productivity and well-being, (4)
relieve pain and discomfort, and (5) be accompanied by a non­
prohibitive operative risk.

Results and Evaluation of Operation: Beck Procedure

On the basis of collective reports of over 200 patients
evaluated 6-12 months after operation, Beck has reported
that 45 % obtain complete relief from pain and 45 % experj­
ence diminution of pain; 35 % are able to return to work
without limitation of activity, whereas 55 % can return to
work with some restriction of duties. In Brofman's series of
75 patients,lO· 11 44 have been follo~ed up 10-30 months after
operation. Only 2 have died of the disease; 27, including coal
miners, laborers and medical practitioners, have returned to
full-time work: 10 are working more than before operation,
and 4 are still unable to work at all. The safety and effective­
ness of the procedure in producing more adequate distribu­
tion of coronary blood flow seems beyond question. Occlu­
sion will undoubtedly continue to occur, since no means of
preventing this disease has yet been found, but the operation
appears to lessen the effects of occlusion when it does occur.
It cannot, however, revive degenerated myocardium, and if
the occlusive disease progresses very rapidly, it may overtake
the benefit derived from the operation.

SUMMARY A 0 CO CLUSIO S

Recently, increasing interest has been directed toward the
surgical treatment of coronary insufficiency, one of the most
important medical problems cpnfronting us today. Various
method ha e been proposed for i.ncreasing the diminished
supply of blood to the myocardium in coronary sclerosis all
aimed at greater and more uniform distribution of blood to
the myocardium and resection of occluded arterial segments
with re-e tablishment of the channel. Effective surgical
treatment must prolong life, reduce disability, maintain
well-being relieve pain, and involve a non-prohibitive risk.
The Beck II operation appears to be safe and effective.
Other procedures for cardiac revascularization have been
advocated, and additional ones are being continually devised.
Most recent of these is ligatlon of the internal mammary
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artery, but sufficient time has not yet elapsed for definitive
evaluation. Experimental and' clinical evidences warrant
more widespread use of surgical treatment in selected patients
with coronary artery di ease.
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THE SINGLE-DOSE TREATMENT OF OXYURIASIS WITH PROMETHAZI E HYDROCHLORIDE:
A CAUTIONARY TALE

THEODORE .lAMES. Pinelands, Cape 0/ Good Hope

The modern methods .of treating threadworm infestation are
rather tedious. To administer do~s of a medicament more than
once a day for at least 7 days in succession, and to repeat the
course· of treatment after a 7-10 day interval requires a degree of
persistence and patience which is not always forthcoming; nor, in
many cases, does it appear worth while in view of the great proba­
bility of reinfestation. A single-dose method of treatment for this
annoying and potentially harmful complaint \vill be eagerly wel­
comed. For this reason I followed to the original article a req:nt
advertisement drawing attention to succe&sful work by Averyl along
this line, and on this credential, which appeare-d wholly convincing,
I de-eided to try the single-dose treatment he described, when the
next occasions arose~

Avery records that he achieved eradication of the threadworm in
97 of his lOO cases, ranging from 3 years of age to mature adults,
after one oral dose of promethazine hydrochloride B. p.. He used
the Wyeth product but the identical substance is also produced
by Rhone-PouJenc and May and Baker. Avery's method is to
administer 125 mg. of promethazine hydrochloride at bedtime.
He advises no preliminary preparation and the dose is the same
irrespective a/the patient's age. He found this treatment to be rapid,
effective, non-toxic and inexpensive.

Promethazine is a derivative of phenothiazine, which has been
used intermittently for the treatment of vermiculous patients since
1940 and is not without unpleasant side-effects. Promethazine
hydrochloride is N-{2'-dimethylamino-2'-methyl) ethyl-pheno­
thiazine hydrochloride. It is much used in clinical practice as an
antihistaminic, and has a marked anti-adrl;Ilaline effect, a noticeable
hypnotic influence, a slight atropine-like action but a strong anti­
emetic quality. It has also some local analgesic action. Given at
bedtime it should induce restful sleep. Makers of the drug recom­
mend a dosage of 15-25 mg. per day in a single dose for adu.lts or
in divided doses for children of 5-10 years of age. It appears to be
well tolerated in this range of dosage but side-effects observed in
some patients have been gastric upset, somnolence, dizziness, slight
disorientation, slight headache and visual disturbances, pains in
limbs and joints, and ataxia. .
- Such side-effects as the foregoing were allowed for, but undue

regard was not paid to an incidental comment by Avery on his
results 'that 5%of children 4-10 years old experienced nigl:ltmares
on the night of medication, which it is suggested may represent the
toxic by-products of heavy infestation released by the activity of
the drug upon the worms'. Sisbe' lists nightmares as the third most
common manifestation of threadworm infestation.

THE TALE

The whole of the W. family, parents and 2 daughters aged 4 years
and 6 years were judged from the symptoms to be fairly heavily
infested with threadworms, and they agreed to try the single­
dose method of treatment rather than the longer piperazine cour e.

At 5.30 in the evening the two children were each given 125 mg.
of promethazine hydrochloride by mouth. At 8.30 p.m. the nurse­
maid noticed that the younger child was unusually restless in her
sleep, and soon after the child began to talk nonsense, with slurred
speech, and seemed to be in a state between waking and sleeping.
At 10.30 p.m. I was called because the parents returning home were
alarmed by the child's rather gross incoordinate and ataxic move­
ments of the whole body. When I saw her she was agitated and
thrashed about intermittently, attempted to climb, unsteadily, out
of the bed. She accompanied these bodily movements with a
continuous, nonsensical,· slurred commentary on what were
hypnagogic hallucinations. She appeared repeatedly to fall asleep
only immediately to startle awake. There were times when she
seemed to understand words addressed to her and yet showed no
recognition of her parents. There was a picking at the bedclothes,
sudden piercing screams, frequent giggling and often a belligerent
attitude to whomever happened to be close to her. Her pupils
were moderalely dilated in the ordinary electric lighting. The deep
tendon reflexes were not exaggerated nor depressed and were equal
bilaterally. This distressing behaviour immediately raised the
disturbing question of acute poisoning by the promethazine.
At 1.30 a.m. the child vomited a quantity of the preceding day's
food whereupon she was given milk with a quick-acting barbiturate,
which she promptly also vomited. At 2.30 she was quieter, at 4.30
she appeared to sleep, and at 6 a.m. she was 'dead to the world'.

At 1.30 a.m. the elder sister began to manifest identical psychical
disturbances and followed her younger sister's pattern in all it
detail. An attempt was made to sedate her with' epenthe' from
the beginning but by 4.30 a.m. she was wide-eyed and hallucinatory.
Barbiturate was given her at this time and by 5.30 a.m. she, too,
fell asleep.

Both children awoke at 6 p.m., 24 hours after the promethazine
had been swaUowed. Sleep had been deep and their appetite on
wakening was ravenous.

This 'sleep-disturbance' having ended so happily it was discussed
with the parents in the light of day and it was apparently satis­
factorily explained away by Avery's surmise of toxic by-products
of heavy infestation liberated by the action of the drug. When it
was added that not one of the 5 %of Avery's cases that had suffered
'sleep-disturbances' had been older than 1I years, the father
volunteered to submit himself to this single-dose method of treat­
ment-he was so horrified by the thought that he harboured the
worms in his own body-and took a 125 mg. dose of promethazine.
He was a man of 35 years weighing 200 Ibs. and over 6 feet tall.
I was not called in that night to witness, by all accounts, another
remarkable manifestation of cortical disorientation in this big man.
But the description given to me by his wife was only credible
because of my own experiences with his daughters. He too, awoke
or seemed to awake from a restless sleep into a strange bellicose
nightmare, unmanageable by his wife. He poke trangely, acted in a
queer manner, and at times became vicious and destructive. This
behaviour continued until unrise when he fell into a deep leeI',
from which he awoke in the late afternoon to eat a huge meal.
He was consciou of having been in some unpleasant psychical


