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[Bxtract from Papus. axd New Guinea Med. |, Volume 10, No. 4, December, 1967..]‘ .
THE PAPUAN BLACK SNAKE (PSEUDECHIS PAPUANUS)

Y C. H. CAMPBELL *

AND THE EFFECT OF ITS BITE

E Papuan black snake (Psewdecbhis papuanus
Peters and Doria) is the commogest veno-
mous snake encountered in Papua, bites from this
snake being responsible for more hospital admis-
sions than any other snake. The average length
of the snake is about 6 ft. but it may grow to
8 ft. The head, neck and back of the snake are
jet-black in colour whilst the ventral surface is
bluish-grey. The snake is active in the daytime
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degrees 10 minutes) and other specimens have
been identified from Amazon Bay (longitude
east 140 degrees 20 minutes) and the southern
shore of Milne Bay (longitude cast 150 degrees
30 minutes) (H. G. Cogger, person communica-
tion 1966). Slater (1960a) coasidered the
natural habitat of the snake to be the
savanna woodland vegetation. However the ™
snake  was  found in  neighbouring  forest

e teemnach

R . et s

Plate 1.-~The Papuan Black Snake—Psendechis papuanus.

and early evening and is said by Slater (1956)
“to fear man ', moving away if it encounters him.
Nevertheless, if interfered with, it will defend
itself with greater strength and determination
than any other species known to Slater.  In the
Mekeo this characteristic ferocity of the snake
appears to be recognized by the use of the name
“axguma '-— to bite again .

“The distribution of the Papuan black snake
probably extends along most of the southern
coast of Papua from the West New Guinea
border to the = eastern tip- of  Papua.
K. R. Slater (personal communication

. 1960a) has collected the snake from the
western _border of the Fly River to just
east of Marshall Lagoon (longitude east 148
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and showed a digtinct preference  for
swamp  terrain.  He. thought that the
snake would be absent from the coast of the Gulf
of Papua but might be present in the foothills
Lechind the Gulf of Papua. ‘The eastern distribu-
tion of the snuke is certainly well beyond the
castern limits of the arca of savanna woodland.

The fangs ol the Papuan black snake are small
but it has one of the largest venom yields of any
Australian snake.  The average venom yield
ubtained at the Commonwcalth Serum Labora-
tories was 200 milligrammes and the maximum
venom yield was 494 milligrammes. The venom
has about one-eighth the potency of taipan
venom. The subcutaneous certainly lethal dose
(CLD) for 400 gramme guinea pigs was 0.08
mg. compared to-0.01 mg. for taipan vcnom
(K. R. Slater, personal comemunication 1960b).
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There is no published work on the cffect of
Papuan black snake venom on the common
laboratory animals. The venoms of three other
3:des of the same genus have been studied—

common or redbellied black snake Psewdechis
porpbyriacus (Martin 1895, Kellaway 1930),
the king brown snake Psendechis australis Gray
(Kellaway and Williams 1929) and the spotted

black snake Psendechis gutiatus De, Vis (Kella--

way 1929). These threc venoms had a weak
neurotoxic action which was shown to be due to
a peripheral neuromuscular blocking action jn the
case of common black snake venom (Kellaway,
Cherry and Williams 1932). All three venoms
were strongly haemolytic and showed haemor-
thagin activity, but there was one important
difference between them—the venoms of the
common black snake and the spotted black snake
had a coagulant action whercas the venom of the
king brown snake had a powerful anticoagulant

. PRESENT STUDY.

Over a 19-months pcriod from lst March, .

1964 to 31st October, 1965, 13 patients were
admitted to the Port Moresby - General Hospi-
tal who were thought to have been bitten and
poisoned by Papuan black snakes. In the
case of only one of these patients was the
snake positively identificd as  a Papuan
Black snake (a 5 ft. long specimen). Colour
is an unsatisfactory and unreliable means
of identifying a snake as a rule but over a
seven-year period and  despite over 120
admissions for proven venomous snake bite there
has only been one other admission in which a
- Papuan black snake was brought to the hospital,
a small 18 in. specimen. However, the red back

of the Papuan taipan is a characteristic distin- -

guishing feature so that if a patient with symp-
toms of snake-poisoning was bitten by a largc
black snake and the whole of the snake was scen,
it has been accepted as a case of Papuan black
" snake bite. :
* There were 11 male patients aged 8 tq 45 years
and two female patients aged 9 and 25 years.
All the patients were bitten while it was daylight
—10 on the foot, heel or ankle; one on the
hand ; one on the anteriur aspect of the elbow
and one on the back of the shoulder. All the
patients came from the Central District except
one, who was bitten on a plantation at Gadaisu,
Orangerie Bay, Milne Bay District (longitude
cast 149 degrees 45 minutes). . _

"ns

Local Wound. A

dcven patients had small puncture wounas,
varying from two to six in number. One patient
had a laceration three millimeters long ; one had

* four gaping lacerated wounds. No definite local

wound could be found when one patient was
examined 23 hours after the bite. In three
patients only first-aid incisions were scen. No
oedema was present around the wounds of
11 " patients ; slight oedema was present in
one patient. There was extensive swelling and
ecchymoses surrounding the wound on the
shoulder. The snake bite wound or the first-aid
incisions continued to bleed for some time after
the bite in four patients. The wound was
usually not painful or only slightly so but the
shoulder wound caused severe pain.

Symptoms of Poisoning. ,

Vomiting was the most frequent eacly sym-
tom (8/13), and occurred as early as 15 minutes
after the bite. Seven patients complained of
pain in_ the regional lymphatic glands which
Eersistcd for up to 30 hours or more after the

ite. Four patients complained of headache which
was severe in two. The headache developed
within half an hour of the bite and lasted one to
several hours. Four patients complained of
abdominal pain which was said to be severe by
onc patient. The abdominal pain lasted ooe to 18
hours. One patient complained of severe left
loin pain. Loss of consciousness for a short
period occurred within 15 minutes of the bite in
two patients. Two patients vomited blood ; two
coughed up blood-stained s " Four pati-
cats, in addition to some of the above symptoms,
complained of one of the following symptoms :
difficulty in opening the eyes or double vision or
inability to speak properly or inability to get out
of bed on the morning after the bite.
Signs of Poisoning. '

The most constant early sign of poisoning was
tenderness _of _the regional lymphatic _glands
(11/13). In four of &’e six patients; wé. were
seen within four hours of the bite, the glands
appeared to be acutely tender. The glands were
sEghtly ‘enlarged in eight patients. The gland
tenderness persisted for up to 30 hours. Oozing
of blood from around the tecth was observed ir

~two patients and continued for at least six hour:

after the antivenene was injected. Three patient
had abdominal tenderncss which was associates
with muscle guarding in one patient. Three ou
of four patients, who were seen within six hour
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ae bite and who had evidence of serious
soning as indicated by a fibrinogen titre of nil,
s0 had haemoglobinuria. (The sera of all four
.. patients showed evidence of haemolysis.) Albu-
minuria was present in all patients with serious
poisoning.

Five patients develaped a paralysis of all the
voluntary muscles which endangered their life.
Lesser degrees of paralysis occurred in four other
patients, three of whom had an incomplete ptosis,
an incomplete or complete external ocular muscle
ranlysis and some weakness of the jaw muscles,
n addition, one of these three patients had some
weakness of the facial, chest and limb muscles.
The fourth patient with slight muscle Imralysi.s
had trismus and slight weakness of his limbs.
Laboratory Fiudings.

In the more scvercly affected cases the whele
blood coagulation time was prolonged longer
than one hour and as no clot formed in the test-
tubes the prothrombin time, Fearnley fibrinolysis
time and euglobulin lysis time could not be
estimated ; the rabbit anti-fibrin test, a floccula-
tion test for human fibrin degradation products
(Ferreira and Murat 1963), was strongly posi-
tive ; the fbrinogen titre (Sharp et al. 1958)
was nil and was unaltered by the addition of
epsilon aminocaproic acid.  There was only
slight transitory fibrinolylic activity when the
paticnt’s serum was tested on heated and un-
heated human fibrin plates. The blecding time
was sometimes prolonged.

The platclet count was reduced in some cases
but never below 200,000/cmm.  The erythrocyle
sedimentation rate (Wintrobe) was one milli-
metre in three of the four scrious cases, who
were scen within four hours of the bite, and a
high neutrophil leucocytosis (45,200/cmm) was
present in one of these cases.

Some of the clinical and laboratory findings
are summarized in Teble 1.

DISCUSSION. .

The Papuan black snake would appear to be
naturally more aggressive than Slater suggests.
"Papuans relate this more agressive behaviour to
breeding seasons.  Some patients” historics sub-
stantiate the view that the snake then makes
unprovoked attacks. - Two rmticnts in the present
study saw the snake which’ made towards them.
The boy bitten on the shoulder -was bending over
sharpening a stick in front of a 3 ft. high mound.
Usually the snake bites, lets go and rapidly
moves off. Occasionally the snake has wound
itsclf round the legs and has to be kicked free
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or pulled off.  Snake bite in Papua is an occupa-
tional hazard of gardening, the patients often

being bitten on the way or while working in the
gardens. ’

The early preparalytic symptoms and signs of
snake poisoning—vomiting, pain_in_and tender-
ness_of the regional Tymph nodes, ominal
pain, headache—appear to be more severe after,
and a more constant feature of, Papuan black
snake bites,

The extensive ecchymoses and swelling around
the shoulder bite wound was the first. time in
eight years that such a marked reaction had been
scen around a Papuan snake bite wound. Occh-
sionally a tiny ecchymosis surrounds the minute
puncture wound but usually there is little or no
rcaction around a wound on the limbs. As the
venom contains a powerful coagulant and hae-
molysin and probably haemorchagin as well, it
is puzzling why this should be so, because exten-
sive local ocdema  and  haemorrhages  werc
noted in laboratory- animals™ at the site of the
injection of the three other Psendechis species
venoms,

Clinically the venom appears to have a very
powerful neurotoxic action.  In patients treated
in hospital, after e administration of  anti-
venene, the most likely cause of death would be
duc to the action of the neurotoxin in the venom.
The venom produces a gencralized _peripheral
musculur_paralysis which would lead to death
From respiratory obstruction and, or, respirator
sufliciency. There is a signiflicant latent pcrim{
dependent 1n part on the dose of venom injected,
between the time of bite and the subseyuent
development of paralysis.  Even after sufficient
venom has been absorbed to produce incoagul-
able blood there is still a latent period before
paralysis devclops.  The paralysis is usually first
cvident in the muscles of the upper eyelids, the
extrinsic_ocular muscles or “the muscles™ of the
tonguc and jaw_and progresses siowly or rapidly
to involve other muscle groups, depending on
the doscof venom injected. ’?‘he last muscle to
be completely paralysed is the diaphragm. None
of the patients in this study developed a complete

diaphragmatic paralysis.

The patient’s blood "is ‘incoagulable after a
serious Papuan - black snafc bite. . The local
wound produced by the snake or by a first-aid
worker may continue to bleed. The coatinued
oazing of blood from small puncture wounds,

_the oozing of blood from around the teeth, the

coughing of blood-stained sputum, and the
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bleeding at O.S.

. . -
Teble 1.—Summary o# some clinical and laboratory details concerning 13 patients bitten by?am Black Soskes.
5|5
£ .§3 LE £z Clinical Bleeding Tend '
i 32 |5 | = Haemolysis inical Bleeding Tendency Panalysis Treatment and Respomse (2
. |2 523|358 §—
2z |JE(Es%| iz | fE
EE |32 [232| 382 | 2=
27130 |M 10| 0.25 7 3 - Sputum sl. blood-stained.| Slight Slight progression after antivenene ;
recovered. '
26580 | F9 0.5 30 NIL Hafhtoglobinuria Bleeding from mouth,| Severe generalized ....| Progression after antivenene ; required
: bite wounds tracheotomy and artificial respira-
. . tion ; recovered.
30202 |M 25| 0.5 60 . NIL + Bleeding from around| None No progression after antivenene.
B teeth and  incised :
v ’ . wounds B
24281 |M 30| 2.0 ¢0 NIL | Haftoglobinuria None evident ... Slight Slight progression after antivenene.
28643 |M 25| 2.0 417 | 1/32 —_ None evident ... None No progression after antivenene.
28868 |M 26| 3.0 50 NIL Hi#fnéoglobinuria Bleeding from puncture| None No progression after antivenene.
) wounds.
29314 |[M 8 | 65 10 3 — Vomited blood Severe generalized ....| Antivenene at OS.; further progres-
' sion after more antivenene; tra-
. cheotomy required ;. recovered.
30254 (M 25| 9.0 5.25 1/32 — None evident ... None we | Antivenere at O.S.; none at hospi-
) tal ; no progression ; recovered.
26601 |M 451 20.0 3.5 3 — None evident ... Severe generalized ....| No change after antivenene ; tracheo-
tomy required ; recovered.
35138 |M 351} 22.0 6.5 P — Vomited. spat blood at| Moderate Antivenene at O.S. ; none at bospital ;
) 0S. no change ; gradual recovery.
30586 | F 25| 23.0 8.5 1/16 - Coughed up blood at| Severe generalized ....| No antivenene at hospital ; required
' - 0.S. tracheotomy ; recovered.
33122 | M 40} 25.0 7.5 1/32 HafmZoglobinuria ....| None evident ... Slight Antivenene at O..; no change after
. more antivenene; anuric 14 days ;
- recovered.
36371 |M 10| 27.0 6.5 1/16 - Vomited blood p.w.| Severe generalized ....| Antivenene it O.S. progression fol-

Jowing it; tracheotomy required.

venof TVOIGEN VENING AN ONV VNdVd

(1) normal coagulation tém: for Papuans is 3 to 6 minutes.

(2) O.S. = out station.

(3) p.w. = puncture younds.
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vomiting of blood-stained vomitus are another
group of very important early signs of a serious
Papuan black snake bite, present before the
neurotoxic symptoms and signs become evident.
Even after the injection of antivenene trouble-
some bleeding may continue from a tracheotomy
wound for 24-36 hours. Papuan black snake
venom appears to have a strong coagulant action
but the nature of the coagulant action has not

. been investigated in vitro. A secondary afibrino-

genacmia renders the blood “incoagulable.

As all four patients with serious poisoning,

. who were seen within a few hours of the bite,

had evidence of hacmolysis, Papuan black snake
venom must be regarded as being strongly hae-
molytic. One patient (Hospital No. 33122), who
was passing heavily blood-stained urine on an
outstation for 12 hours, was anuric on admission
and recovered after repeated peritoneal dialyses
for 11 days. As haemoglobinuria occurs
before any signs of paralysis are present, it is a
mast important early and dramatic sign of serious
poisoning.  Haemoglobinuria is an uncommon
and inconstant sign of Papuan taipan bite and
does not occur after a death adder bite. _If
haemoglobinuria is present after a snake bite in
Papua the patient has most probably been bitten

-.by a Papuan black snake.

Papuan black snake venom probably also con-
tains significant amounts of haemorrhagin, the
toxic factor in snake venom which damages the
walls of small blood vessels. The evidence for
this is indirect and tenuous :—(ga). The oozing of
blood from around the teeth, the spitting, cough-
ing and vomiting of blood are more common
features of serious Papuan biack snake bites than
taipan bites. This possibly means that, apart
from the afibrinogenaemia whith occurs after

- taipan and Papuan black snake bites, there is

also some damage to the walls of small blood
vessels in the case of Papuan black snake bites ;
and (&) in an autopsy on a patient, who died
from a Papuan black snake bite, numerous small
haemorrhages were present in the viscera (B.

Todd, personal communication 1959).

When serious poisoning was present, as indi-
cated by the presence of incoagulable blood or
haemoglobinuria, antivenene in some cases pre-
vented the development of paralysis, in other

- cases it probably lessened the extent and severity

of the subsequent paralysis. - In several patients
antivenene did not prevent the dm?clol)mcnt of
a life-threatening paralysis. The paralysis pro-
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duced by Papuan black snake venom was never
reversed by specific or polyvalent antivenene.
The coagulation defect commenced to improve
within five hours of giving the antivenene and
was normal within 48 hours. The haemoglo-
binuria ceased soon after the antivenene was
administered (Campbell 1967). '

SUMMARY.

1. The clinical and some of the laboratory
findings in 13 patients who were thought to
have been bitten by Papuan black snakes are
summarized.

2. The venom of the Papuan black snake is

strongly haemolytic and coagulant in its action.
The venom also contains a potent neurotoxin
and probably haemorrhagin as well.

_ ACKNOWLEDGEMENTS,

I wish to thank Dr. Peter Booth and Mr. A. Mac-
Gregor of the Australian Red Cross Blood Bank in
Port Moresby for carrying out the tests of blood coagu-
lation. I am also grateful to Mr. K. R. Slater for his
valuable information about the Papuan black snake and
to Professor R. H. Black of the School of Public Health
and Tropical Medicine, University of Sydney, for his
helpful comments on the atticle.

REFERENCES.

Camrenerr, C. H. (1967).  Antivenene in the Treat-
ment of Australian and Papuan Snake Bite. Med. J.
Aust., 2: 106.

Ferrima, H. C, AND Murar, L. G. (1963). An
Immunological  Mcthod for Demonstrating  Fibria
Degradation Products in Serum and its Use in the
Diagnosis of Fibrinolytic Ctates. Brit. [. Haemat.,
9: 299,

Kiitaway, C. H. (1929). A Prcliminary Note on
the Venom of Pseudechis Guttatus. Med. ]. Awst.,
1: 372,

Kiiaway, C. ., AND WiLLiaMS, F. E. (1929). The .
Venoms of Oxyuranus Maclennani and of Pseudechis
Scutcllatus. Aust. |. exp. Biol. med, Sci, 6:153.

Kevrtaway, C. H. (1930). Observations on the
Certainly lethal dose of the venom of the Black
Snake (Pseudechis Porphyriacus) - for the
Laboratory Animals. Med. [. Aust., 2: 33,

Kertaway, C. H, Cuerry, R. O.,, AND WILLIAMS,
F. E. (1932). ‘The Peripheral Action of the Aus-
tralian Snake Venoms : 2 The Curari-like Actioa in
Mammals. Ause. . exp. Biol. med. Sci., 10: 181.

MaxTin, C J. (1895). On the Physiological Action
of the Venom of the Australian Bleck Saake
(Psendechis porphyriacus). J. Proc. roy. Soc. N.S.W..
29 : 146,

SHARP, A. A, Howig, B, BicGs, R., AND Mﬁ'munl.
D. T. (1958). Defhibrination Syndrome of Pregnancy
—Value of Various Diagnostic Tests. Lances, 2 11309,

StaTer, K. R. (1956). A Guide to the Dangerous
Snakes of Papua, Government Printer, Port Moresby,
page 9.

12



