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THE TAIPAN (OXYURANUS SCUTELLATUS) AND THE EFFECT
OF ITS BITE

C. H. CamppeLr, M.B,, B.S, D.T.M. & H, M.R.C.P., M.R.CP. (E.),
F.R.A.C.P.!

General Hospital, Port Moresby, Papua®

THE largest and most dangerous venomous snake found
in Australia is without a doubt the taipan (Ozyuranus
scuteilatus scutellatus Peters) and, but for the king cobra
(Ophiophagus hannah) of Asia, it could well lay claim to
being the world’s most venomous terrestrial reptile. A study
of the cranial and dental characteristics of the taipan indi-
cates that it is the closest relative of the cobra and may
have evolved from that snake (Kinghorn, 1956).

The name taipan is a Cape York aboriginal vernacular
name for the snake, which was known and feared by the
1 Physician.

2 Present address: School of Public Health and Troplcal
Medicine, University of Sydney.

local Aboriginal people (Thompson, 1933). The snake was
less well known to the local white population, but was
feared by those who knew of it, for Garde ‘lgggh writing
from Maryborough, said that a™MT. Jonnstone who had
lived in northern Queensland had seen four out of seven

people bitten by death adders recover, b ng
the f 5 @ 12 e ¥

H < e, wlereas 8 #: ase
aRC DIle "'Was an uncommon event in the practice of
early medical practitioners in New South Wales (Blang,.
1861) and Victoria (Thomas, 1869), it was not 80 uncom-

mon in North Queensland where after only
18 months’ residence at Mackay,
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of snake bite, and W had
treated 60 cases of snake €, 81X of whic roved fatal.
Although the first specimen of a fa!pan was aescnbed
from Rockhampton in 1867 as Pseudechis scutellatus by
Peters, it is only over the last 45 years that the snake has
been studied to any considerable extent. In 1923, Kinghorn
received a large elapine snake t
girth of eight inches) captured . at Coe
insula which he thought, judging by
external characters, to be nearly allied to Pseudechis scutel-
latus; but the dental and cranial characteristics proved
different from those of any other genus and he described
the snake as a new genus, Ozyuranus maclennani.
Thompson (1933) showed that these snakes were, in fact,
identical, but agreed that the cranial and dental charac-
teristics pointed out by Kinghorn were sufficient to justify
the retention of the genus Ozyuranus.

CHARACTERISTICS OF THE SNAKE AND ITS
i DISTRIBUTION

The taipan is a large brown snake with the head distinct
from the neck and a slender forebody. The average maxi-
mum length is 8 ft., but specimens up to 11 ft. long have
"been recorded (Worrell, 1963). On sight it cannot be easily

Fieure 1: The Papuan taipan (Ozyuranus scutellatus
canni Slater). (Photograph, K. R. Slater).

distinguished from a large brown snake (Demansia
tertilis Dumeril and Bibron) or from the mulga snake
(Pseudechis australis Boulenger). The snake is active in
the day time and early evening after sunset. It lives in
openings or holes in the ground, under overhanging
boulders, in hollow logs or under concrete or iron debris.

Worrell (1963) and Slater (1961) both agree that the
taipan’s reputation as an aggressive reptile (Thompson,
1933; Kinghorn, 1956) is unjustified. They say it is a shy
nervous snake that attempts to avoid man and flee from
him. Slater states that it is fortunate that this is so, for
he knows of “no other snake more formidable and adept in
drfence when at close quarters nor more capable of clearing
the Papuan grasslands of man if it did adopt truly
aggressive behaviour”. When aroused it will strike with-
out warning and with great rapidity over a long range.

The taipan is a snake of tropical Australia, frequenting
the open country of the coast as well as the inland platns
and savanna woodland, being principally found in the
Cape York Peninsula and around the Gulf of Carpentaria.
Its distribution extends south to Rockhampton, and pos-
sibly to Gympie, latitude 26° 13’ S. (Morgan, 1956), and
westward to Arnhem Land, Birdum and Melville Island
(Worrell, 1963). Worrell (1963) thinks that the taipan
will also be found in North West Australia as well.

Before 1952 the taipan had been reported only from the
Fly River area of Papua (Boulenger, 1896), but in that
year Slater saw but failed to capture near Port Moreshy
a fast-moving snake that was blackish in colour with a
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bright orange streak along its back. After several more
encounters with this snake, his Papuan assistant, Oroki,
in 1953 captured the first live talpan in Papua (Slater,
1961). The Papuan taipan has distinctive colouring. Some
Specimens are brown, others are black, but they all have a
characteristic orange or red streak on the back. Among
the Papuans it is known as “the black snake with the red
back”. Slater (1956) described the Papuan form as a sub-
species Oxyuranus scutellatus canni (Figure 1).

In-Bapnaothe. taipan.has.a_very.restoiotad. distributior
and is found mainly in_the two areas of ggx%in%% wood-
land vegetation—one in the Western District and the other
in” the coas
near Kukipl to just east of Marshal Lagoon. K. R. Slater
(personat " no difference
between these western and eastern races of the snake,
and thinks that their distribution may possibly b2 con-
tinuous in the foothills behind the Gulf of Papua. The
taipan does not extend deep into forest areas in Papua,

uf has been foun ah altitude or I, N ri,

0y,

BITING APPARATUS AND VENOM STUDIES

‘Whereas most of the Australian venomous snakes have
short fangs, Kellaway (1932) stated that the taipan “had -
a truly magnificent biting apparatus”. The fanzs of large
specimens are half an inch (13 mm.) in length,

The venom yields obtained by McLennan after killing
two taipans were 475 and 356 mg. The average venom yleld
of the taipan obtained at the Commonwealth Serum
Laboratories was 100 to 120 mg., and the maximum venom
yield was 100 mg. (Trinca, 1959).

Kellaway and Willlams (1929) studied the effects of
the venom on laboratory animals. They used venom which
had been kept for some years and may have undergone
some deterioration for the certainly lethal dose (CLD) for
100 grammes of guinea-pig was found to be 0-00% meg. com-
pared to 0-0025 mg. for fresh venom studied by Morgan
(1956). After subcutaneocus injection of the venom into
monkeys, the animals developed a partial muscular paralysis
and died from asphyxia. There were no circulatory collapse,
no lesion at the site of injection and no signifi~ant findings
at autopsy. Similar effects were noted in the rabbit, guinea.
pig and rat. In-vitro experiments showed that the venom
contained a thrombase which coagulated ci‘rated plasma,
The venom was feebly hzmolytic. Later work (Kellaway
et alii, 1932) showed that the venom produc~d a curare-
like paralysis in rabbits. The venom of the taipan was thus
strongly neurotoxic, coagulant and weakly hamolytic.

Studies on the venom of the Papuan taipan at the
Commonwea erum lLaboratories owe a wa

Very sIIghtly more toXic than the Australian taipan venom
XN S'laier, personal communication, 19807,
CLINICAL OBSERVATIONS

Published cases of taipan bite have all been reported
from coastal areas of North Queensland—Cooktown (two
cases) and Cairns (one case). Cases of possible taipan
bite have oceurred at Atherton (one case), Cairns (three

cases), Mossman (three cases) and Port Douglas (one
case).

Dr. H. Flecker, who stimulated local interest in the
problem of snake bite In the Cairns district, published the
first reports of cases of taipan bite: three in 1940 and
three in 1944. These cases were observed by different
practitioners in North Queensland and in no case was the
identity of the snake inflicting the bite established with
certainty. The rapid onset of unconsciouspess or convul-
sions within 2 to 90 minutes of the bite was the first sign
of fatal envenomation in three of the cases.

The cases reported by Reild and Flecker (1950), Benn
(1951) and Lester (1957) are of more value, for the dead
snake was identified as a taipan in each case.

Reid and Flecker's patient experienced difficulty in
opening the eyes followed by nausea, the possible occur-

®
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rence of vomiting and the onset of unconsciousness within
39 minutes of the bite. These symptoms were followed sub-
sequently by a partial muscle paralysis. The patfent
recovered. .

Benn (1951) recorded the onset of blurred vision four
and a half hours after the bite of a taipan in a man aged
20 years who was admitted to the Cairns Hospital. This
symptom was followed by vomiting, severe headache and
generalized muscular paresis leading to death by respira-
tory failure. Black tissue resembling gangrene was present
for a quarter-inch area around the wound at autopsy, but
a tourniquet had been kept on for half an hour without

release and the radial pulse had been obliterated during
this period.

The patient (“D’) from Cooktown reported by Lester
(1357)_ vomited "coltee grounds and Driznt blood, late
ed e .
Other cases 1n was not positively identified

but was thought to be a taipan. One patient, a hoy aged
10 years, became unconscious within a few minutes of the
bite and subsequently developed ptosis, vomited and com-
plained of abdominal pain. The bite wound continued to
ooze blood for some time and generalized muscle weakness
developed from which the patient subsequently recovered.
T

From the reported cases, it would appear that the
taipan may give rise to the following symptoms and signs:

bleed, vomiting, vomiti 1 a ina
ain, headache, sudden loss of consciousness, convulsions,
slmcuﬁ Th SCCINg AN EPeARINE, anq generalized muscl

PRESENT STUDY

The clinical details of six patients, who were thought to
have been bitten by taipans and who were seen at the
Port Moresby General Hospital over a six-year period
(1960 to 1965), are summarlz?ed in Table 1. (Details of
two of these patients were included in an earlier paper—
Campbell, 1964.)

Two patients brought in the dead snake. The other four
patients were bitten by black snakes with red backs. It
is admitted that colour is an unsatisfactory means of
identifying snakes as a rule, but the red back of the
Papuan taipan appears to be a constant characteristic,
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distinguishing the taipan from the Papuan black snake,
the only other highly venomous snake with which it is
likely to be confused. Papuans belonging to different

coastal groups can separate the Papuan black snake from
the taipan. o

Five patients were bitten while within 15 miles of Port
Moresby. The sixth patient was bitten near Marshall
Lagoon. Four patients did not see the snake before it
struck; one man trod on the .snake which bit him twice
on the ankle. The snake usually let go after biting and
vanished quickly. In three cases the wound -had been
incised; two patients had two puncture wounds visible and
one had only one tiny bleeding puncture wound, but when
the blood was wiped away no wound could be seen. There

was no pain, eedema or tenderness around the wound in
any patient.

Report of a Case

One patient, whose hospital number was 30447, worked
with the Department of Agriculture in Port oresby at a
laboratory which for some years had collected taipans and
Papuan black snakes. He was a reliable man and well aware
of the differences between a taipan and a Papuan black
snake. He stated quite definitely  that the snake which
bit"him was a talpan. He was bitten as he walked back
after the “knock-off” bell had rung, so that the time relation-

ship of his symptoms and signs to the time of bite is well
established. '

He had very early minor symptoms—slight headache,
nausea and slight tenderness of the regional lymph nodes.
The symptoms appeared within half an hour of the bite
and were transient (disappearing within an hour) and might
have easily been disregarded, had not blood tests been per-
formed which showed that significant envenomation had
occurred. One houur after the bite the white cell count
(7.200 per cubic milllmetre with 45% neutrophils) and the
erythrocyte sedimentation rate (1 mm. in the first hour—
Wintrobe) were normal, but the whole blood clotting time
(Lee and White) was 8-5 minutes (normal range 3-00 to
5:75 minutes—Booth and MacGregor, 1965) and the bleeding
time (Duke) was 7-25 minutes (normal range 125 to
3:75 minutes). Clot retraction was defective and the clot was
friable. The rabbit anti-fibrin test, a flocculation test for
human fibrin degradation products (Ferreira and Murat,
1963), gave strongly positive results. The fbrinogen titre
(Sharp et alii, 1958) was nil. The prothrombin index was
20%. Heemolysis was evident on inspection and spectroscopic
examination of the patient’s serum.

Two hours after the bite the patient’s blood would not
clot. The addition of epsilon aminocaproic acid did not alter
the fibrinogen titre, which was still nil. Tests on unheated
and heated human fibrin plates showed evidence of slight
fibrinolytic activity. Nine and one half hours after  the
administration of 24,000 units of taipan antivenene the
clotting time was 4:75 minutes, the prothrombin index T1%
and the fibrinogen titre was 1 In 2. Forty hours after the
antivenene was injected the blood tests gave normal results.

TARLE 1
Summary of the Clinical Details of Six Patients with Taspan Biles

Approxi- Time A N N
Hospital Sex mate Age of Month Site of Bite Symptoms? Signs Tr and R H
Number (Years) Bite
. 12 noon A t Middle third of leg Vomited twice 1:5 to 2 Tender regional lymph 8light progression after
7847 M 10 ugus s Tours a.b, glands;  mild degree antivenene administra-
muscniar parulysia tion
12,129 M. 20 12 noon June Ankle None None (5ft. 8in. taipan No progression after anti-
. fous 0-5 h c blﬁouggg mt)-edl f Pr\‘;enen? ndmlt}!:tmtlnnﬂ
5 2 p.m. June Ankle Fell unconscions 0-5 hour ontinu eding from wression. after antl-
12,448 M 8 v ah.; vomited 6-5 brnised face ; complete venene administreation ;
hours a.b,; transient muscle paralysis tracheotomy ; A.R. for
abdominal pain for 10 days with eventual
05 hour recovery
15,372 M 20 4 p.m. December Foot VYomited once; epi- Abdominal tenderness ; No progression after anti-
" . slmntric gnlr;, 0-5h Bllsn';:l‘l(' lzeroxészht ln‘ nal venene ad{rxll\ls"‘ntlonn
0 4 p.m, Janu Ankle ight headache 0:5 hour tly tender regio 0 progression after anti-
80,447 M ¢ P Ty a.b.; nauseated 1 hour lymph glands ; hemo- venene administration
ab, globinuria and heavy
albuminuria 2-5 hours
a.h.; blood Incoagul-
, able; no fibrin
81,521 ¥ 20 10 a.m. March Lower third of leg Vomited ; slight pain in

groin ; headache : dif-
ficulty In speaking

Tender regional lymph
glands ; generalized
muscular paralysis

No reslpome to antivenene

administration ; trache-
otomy and AR.; re-
covered

1Key: a.b., after bite; A.R., artificlal respiration.
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The patient passed urine one hour after the bite and this
contained no albumin or blood, but two and one quarter
hours after the bite he passed dark brown urine which
contained heemoglobin, many red cells and a large amount
of albumin (one half). The hemoglobin persisted in the
urine for four to elght hours. No paralysis developed.

DISCUSSION

The taipan is a large snake with an efficient biting
apparatus and & large yield of potent venom. It is indeed
a formidable snake. The average venom vield is three times
that of the Australian mainland tiger snake and the venom
of these two snakes is of approximately equal potency
(the CLD of tiger snake venom per 100 grammes of guinea-
pig is 0-002 mg—Morgan, 1956). Taipan venom is much
less toxic than Reevesby Island tiger snake venom, which
is two and a third times as potent as the venom of the
mainland tiger snake and is thus the most potent ter-
restrial snake venom known (Morgan, 1938), but the
average venom yield of the Reevesby Island tiger snake fis,
however, only 20-8 mg. (one-fifth of that of the taipan),
and the biting apparatus of the tiger snake is inferior to
that of the taipan.

The estimated CLD of taipan venom for a man weighing
70 K would Dé ApDroXimalely. 7. Ioe hellaway, 1929,
Morgan, 1956), With an average venom yield of 100 mg.
and a maximum yield of 400 mg., the chances of a taipan
bite being fatal are very high. Fortunately, even when
biting with relatively full venom glands, snakes appear to
be able to exert a considerable degree of control over the
amount of venom injected and it is not common for the
total content of venom in the glands to be injecte
the case of tiger snakes and death adders, as h

nfths of the venommav be
Spla 929).

though th

g a massive dose of potent venom are reduced, the
bite of a taipan must be regarded as potentially lethal at
all times no matter how many times it has bitten pre-
viously.

In the cases of probable taipan bite reported by Flecker
(1940, 1944) in which the bite was followed by sudden
loss of consciousness and death in a few hours, the patients
must have received massive doses of venom or the venom
may have entered a vein. In such cases other toxic factors
in the venom than the Reurotoxin play a part in causing
death. The thrombase may lead to rapid intravascular
coagulation, and this or other toxic factors in the venom
may affect the circulation producing severe hypotension.
The patient may be found pulseless and unconscious.

However, unconsciousness after snake bite does occur
in the absence of hypotension and is a well-documented
symptom of Australian venomous snake bite. Eades has
said that he was knocked out “as by a blow” half an hour
after the bite of an ornamented snake (Denisonia maculata
Steind) (Kellaway, 1934), and K. R. Slater (personal
communication, 1960) has used almost identical words to
describe the effects of the bite of the brown snake
(Demansia textilis Dumeril and Bibron) which “knocked
me unconscious and caused temporary blindness”. This
unconsciousness may come within half an hour of the bite
and may last up to 12 hours.

As recovery occurs, it is important to distinguish a
patient in this state from one who is unconscious from the
effects of anoxia due to respiratory obstruction or the
‘peripheral failure of the muscles of respiration. The patient
in the former state may recover spontaneously without
antivenene administration, but the patient in the latter
state will possibly die without antivenene and other sup-
‘portive treatment. It is not known what toxic factor in
‘the venom is responsible for this loss of consciousness.

The other early symptoms of the talpan bhite may be
«quite mild, and indeed, if one is not familiar with the
clinical manifestations of snake bite, they can easily be
disregarded. The headache may be absent or mild and
evanescent, lasting only one to two hours. The patient may

only feel nauseated, or he may vomit. (The importance of
vomiting as an early symptom and sign of venomous snake

dt.In

is no clinieal evidence of any hsemorrhagin activity.

bite cannot be overstre The patient may either

eve! mes. Pain in the abdomen and
pain in the regional lymph nodes may occur, but in the
cases studied so far these Symptoms have been less pro-

nounced than they are in the case of Papuan black snake
bites.

It must be stressed that these symptoms appear and
may disappear within one or more hours, when every-
thing then appears normal; but if their significance 1s
overlooked and the apparent well-being of the patient mis-
leads the doctor so that antivenene is not administered,
they will be succeeded in most cases by the development
of muscle paralysis which may progress to a fatal issue.

The patient reported by Lester
and in one of

12,129)
reported here, had badly contused lips (injured when he

fell unconscious on his face) which ocozed blood for 24

a taipan bite. The patient’s red cells were not glucose-6-
phosphate dehydrogenase deficient.

as yet undefined circumstances it is also hemolytic. There

SUMMARY

1. The early literature dealing with Australia’s most
venomous snake, the taipan, is reviewed,

2. The clinical details of six Papuan patients who were
thought to have been bitten by taipans are summarized.

3. Clirical work hag shown that the venom of the taipan

is powerfully heurotoxic, strongly coagulant and feebly
hamolytic.
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THE INVESTIGATION AND TREATMENT OF PITUITARY

DWARFISM: PRELIMINARY EXPERIENCE WITH HUMAN
GROWTH HORMONE!
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EarrLy attempts to treat dwarfism resulting from a
deficiency of pituitary growth hormone with growth
hormone obtained from animals were unsuccessful. Raben
reported the first successful use of human growth hormone
(HGH), extracted from human pituitary glands, in the
treatment of a hypopituitary dwarf (Raben, 1958), and
other invesiigators have since confirmed the efficacy of
this hormone in restoring growth rate towards normal
in appropriate patients (Raben, 1960; Prader et alii, 1964;

3 Soyvka et «alii, 1964; Wright et alii, 1965). As supplies
. of human growth hormone are limited, extensive investi-
gations are and will continue to be necessary to select
for treatment those children most likely to benefit (Brasel
ct alii, 1965). These investigations should be designed to
establish the diagnosis of growth hormone deficiency and
to predict the likelihood of a response to growth hormone
~— trea:ment in the individual patient.

Because of the many problems involved in both the
production of human growth hormone and the detailed
s'udy of dwarfed subjects, those interested in these prob-
lems in Melbourne have worked together as a group. This
report describes the preliminary experience of this group
in the treatment of eight patients with human growth
hormone, and our criteria for selection for such treatment.

SELECTION OF PATIENTS

As will be noted, the first three patients treated were
not studied as completely as the other five. This was

1 The work described was carried out at the following institu-
iions: The Royal Melbourne Hospital, The Royal Children’s
Hospital, Prince Henry's Hospltal, The Alfred Hospital, The
Monash University Department of Medicine, The University
of Melbourne Department of Medicine.

2 The authors, together with Dr. J. B. Brown of the Depart-
ment of Obstetrics, Royal Women’'s Hospital, comprise the
Victorian Pituitary Group.

F'Address correspondence and requests for reprints to: Dr.

R. Martin, Department of Endocrinology, The Royal
Melbourne Hospltal. .

because of the gradual development of our present method
of assessment, which is described below.

Preliminary Investigations

Before detailed studies were started patients were
required to satisty the following ecriteria: (i) growth
retardation—height less than third percentile for age with
a measured growth rate of less than 4 cm. in 12 months;
(ii) open epiphyses with bone age delayed by more than
three years; (iii) absence of puberty; (iv) absence of
systemic disease, no obvious genetic tendency to short
stature and appropriate chromosomal sex.

In cases in which these criteria were fulfilled additional
studies were performed, including the measurement of

serum alkaline phosphatase, cholesterol, calcium, phos-
phate and urea levels.

Detailed Investigations of Pituitary Function
These are listed below.

X-ray examination of skull and pituitary fossa,

Urinary hydroxycorticosteroid@ and ketosteroid estimations
before and after the administration of metapyrone.

Plasma cortisol level estimation.

Serum protein-bound jodine level estimation before and
after the administration of thyroid stimulating hormone

(TSH).
Estimation of total gonadotrophin content of urine.

Insulin tolerance test with measurements of plasma growth
hormone levels before and after the induction of hypo-

glyceemia.

Those patients with evidence of pituitary disease, as
assessed by the tests listed above, and who showed an
abnormally low rise of HGH levels in plasma in response

to hypoglyceemia proceeded to the third stage of investiga-
tion, an acute trial of HGH.



