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Experimental and Clinical Study on Systemic
Intoxication and Local Lesions Produced by Habu-Snake Bite,

—with special reference to how to overcome serious systemic and
topical pathologies in cases in which antivenin therapy can not

be used or its usage is delayed to be effective -
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University School of Medicine. Prof. Tatsuya TAJIMA)

The aim of this study is to analyze systemic and topical pathologies caused by
Habu-snake bite experimentally and clinically, and to search for effective methods to
overcome these pathologies in case in which antivenin therapy is not feasible because
of possitive skin test or its administration is too delayed to be effective.

Materials and Method:

Systemic pathologies were investigated with 9 mongrel dogs in which Habu-snake
venom was adminigtered 10-20mg/kg into the femoral muscle or 1.0mg/kg into the
central vein under penthobarbital anesthesia. E.C.G., arterial pressure, central venous
pressure (C.V.P.), arterial blood gas, electrolytes, lactic acid, serum hemoglobin ete.
were analysed periodically through out the period starting before the injection till the
ultimate death of a dog. Records of 21 severely intoxicated cases by Habu-venom
were studied as to the parameters investigated experimentally.
0.5—2.0mg/kg Habu-snazke venom was injected into the intrinsic muscles of forefoot of
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14 dogs and a Japanese monkey, and spreading of muscle necrosis and sequelae ensued
were observed periodically, and the findings were compared with  topical pathologies
in 4 fresh cases and other 9 cases with severe sequelae left alone.

Results:

Experimental data indicated that cardiac suppression, metabolic(lactic) acidosis
and dehydration caused by Habu-venom were lethal factors, Hemolysis, hyperkalemia,
coagulation disturbance and alarm reactions such as hemoconcentration, hyperglycemia
were also observed, whereas in 21 fresh cases, systemic intoxication such as decreased
blood pressure and/or acute renal failure were observed only in a few cases since grade
of systemic intoxication is much lighter due to lesser amount of venom introduced
and administration of antivenin, but alarm reaction was observed in most cases.

Dissection of dog forelimbs revealed that the intrinsic muscles at the injected site
underwent coagulation necrosis, but did not result in the typical intrinsic plus
contracture, while only superficial forearm flexors were found partially necrotic sugges-
ting that the venom spread through carpal tunnel into flexor side of forearm. In
clinical cases with the bite at the forearm and leg, no severe contracture developed if
fasciotomy was performed adequately, but in cases with the bite within the hand
proper, often intrinsic plus contracture and/or low median nerve palsy ensued.
Conclusion:

Systemic therapy in Habu-snake hite when antivenin therapy can not he given or
delayed to be effective should be directed to normalization of metabolic acidosis, sup-
plement of intravenous fluid based on the analysis of arterial blood gas and C.V.P
monitoring.

Fasciotomy is indicated when leg or forearm and absolutely when hand proper is

bitten in order to prevent muscle necrosis and contracture ensued,

Key words: Habu-snake bite, Systemie intoxication, Local lesion.

~TEHE, SEEPEEE, RURE.

I. & L & IZ

MHERETIE 7 (Tremeresurus-flavovitidis) L4
BEGAT R U200, I B BT004 R OB

BELHRE XN TR D, HER0E GUF, HHk

OFRLERICLD, B TIECHIIREA Yk
D, FRREECER T A RS L 5 ~ 10 LA L
T\a0000 g RO ELAHAN ST EA
THEHES, FFEHESAETLECE, mERETF
ERE SO LV 2Tk E OB ORISR
s, —FH, WESCIEECE TEE KERLU
PRSI R 3k L. £ o R LRR b A U ORI
it EAMRT A L b HD. SN THERHERLS

W BT U S O BRIk b O RETER 28
B FHETETH L. RRFCE GRS LR
HOBETRC L ABTE L Y RIOKE, HEoEE
B i b K, BOClmit s A i
I TR T K OERIES RIS AL
NUHETH L.

Lin LABRO A TEWNLIA SR, hofiERoREs
BhizD, HLGEABERCT LAY - RRET L0
Bt B AT RRTE L O B R A
Wt ., D ORI, B Oe TR
S EBE e S ORIMIGEEIC o bRa s, Thb%
SERANC SRR T B i TR L D 2N BTN
R B RO A = A APHERN A h AFREBL 5




el s TREE B L 2B EHEA
BRI E W T EEA R &

W LTk < BENS A L LEREATT bl
ROR BT ERE S-SR S ORBIEE L - T
fixh s b, EEFATLEIRMS A5 50
FRIT /i K & 5 = 2 — AV ey - TIERME R
BMOMNIIEETHS. —K, BYEBORETIL T
BOLHFHNHIER, alarm-reaction, EESENEE, B
RE s A BT A RE R B AT E OB E A
FRLSRNRNI0 & p o B WA F IO KRER BN 4
AT & B kOB E, BT > b
2, &I, ‘A YT AR & ORISR oW TIR S
O ANENBEEELD.

F O THFERAC IV B A BE S A
AREARRIE N TEBEHEDL DV EEEL, FOEAN
FECE L ¥ TOFELERET — &b S IR L
TEOREWF L HE LV, XLSEHBAY. £
DD FiRE TREIOFINCIEE L HiE TR E21
Rl e thEmHEM e S UNZ alarm reaction #¢ & O
HES G L TERT-- 2 L BT 2 2 Lic L ke
DEF A RRETICEE L, BRI 6 5 2B hiER
kOB DKo THE L

—H, ~TEEBC L S TERE R A RMORECEY
DB BT b OB ET i bR~ TR
FPHRIEF A HERACHE L, F R e A8
YR CRFTFHES P BET L, 48D intrinsic plus
RRD L 5 BB o EIE S B 1L 4 % fo b O R —
fo & ZIEAETBEC I, Fik Hil Lot
Elf JhLIERECHW TS, -

H. «5HhEER ORI

A, HHEELUERE
¢$EEIO~7IGkEUD%Eﬁﬁﬁﬁj%%Eﬁﬁb~, FREMT ketamin 100

g ERER atropin 0.2mgffii#%. pentobarbital 25mg/kg
%ETW&%LK TR SR AT~ L D
EOFO R THEY E AR TIRERE LT 10
mg/kg, 15mg/ke, 20mg/kg K STRCMHEL, T4
1 %S LT 1.0me/ke % 3TNCHT L. 78
FEAH DIECRE TO2EEYOER, NE, o
WL L -TE=2--1, BUF5 7+ v a54 (HE
7, RM-6000) TRl OBHOT =2 -1kt
BFOWE2FERHFERA L, ImV/mm ORE, 25cm/sec
OEECRE L. IME, OEIRER 2mm/division
THE L%, om AKEFCBE L7z, Foley A7 -7
A LRBOIES S TR E LY T - f. B
AT 1 @19mlT, ~THEOHEEINS, +0

U “i{JJUKGD
CRGER) B 285

#i21RREBICIE ERT F THRTT L, SiE e Rgod:
AREEE L1 PRISRMEREEL TO L v ik L
fo.
1. BRI 258 ABL-Z analyser (Acid Base La-
boratory) Tf7#c\, PH, PaCQ,, Baseexcess % illl
E L
2. THME (Na, K. Cl). Instrumeniation Laborato-
ry Inc. 343 flame photometer i -C#lE L 1.
3. FEE YA vE Thih 0.6N BEFHEL L
U 1.0N EHRMIC TR A, U-V IRl L
4. ~LHoEY, ~Tril o, b TSR YOl
BEATHHBE ) 03—, AT oY
THIAH—vF o bR, ~vhIY o M~z h
760y b HEDRE S AR b Rl LA
5. MERELS, CP.K. 7L 7+, M, i
BRGEE. RO OWEITF A B T8 a—s3—
DT F A=y MRV, BEEERNBONECT
AT vk vt
6. MF~TFov R E (BiUE). miB0.5cc% 5ml
DA EEE (BR) ~2 Vo v llERRFECE®RL, H
139 HER THIE U (iF~€ 7 0 2w ht 600
mg/dl & X540nm T, 4000 K- % 3.
T. MBEESRERE. FEmEd Lohicm il (2
.y MR, Neubawer &85, MIFEERR (Ha
T AN, b ey iy sRE (Quick 8k, &5
bo TS AF R (Macro #5), 740 /=4
v {Thrombin #), F.D.P. (Latex #) % #8lE L f-.
8. —h, MEEERIS LUHA2EYAGEEOME
IOEHRN L, £OMWE, HEOCERKEYEELL. £
T TEOARIBCHT A EERYHET A TR
B plR e HE] LR e LA

B. #%
1. MHEERNTII~t /o viER L OmEeEAL
B LA TRESHO80% O R R Lokt FE,
OEREEE LU, ALt TREREETH - .
2. miFE LER, PLEMREOCRERMZEL. mFEoR
RE LTk TR S EEO ST T L 0
OFEOWHH MK T O 2 HABE S e, Tibhh
TEHRGHEBLE 5 o CMERTARE D, 1565 TR
Efe D THEREIOMEOLE 0% & st &0
HMEE—E60-80% & TEIE T 5, 2L THRERED
MEETEZRA L, BEAESVGERENC 3 — 7T
LA BRI TR R EBRO IEE - Bl
T, low-valtage MRS, —BHEOLFEHE Y 4 » 7



286 EEEReME w02k Hs55 MEES A

(E.C. G} low voltage 5-T depression PY.© ideoventricular rythm

1
iyl Bl ool SN SN SAAAAS R DA e v‘«/‘j N

¥

transient
{ B; P} hypotension irreversible shock
AEREE!
ARV
s ARAAAAD — - MAAALAAL oo
100 AANAANT
—————— B N A
o tachypoea
__ﬂ\\ﬁ__,~’ T ' ' decrease of C.V.P
(c.v.pP) ~ U N \/\\/ﬁ\j AN -l.lem Hy0 o
.ﬂ‘ivvd"—‘vv
vefore 5 15! kI L 52! o7 2° 14* 3° 5 3° 18! 30 23

Fig. 1 Record of E.C.G, blood pressure, C.V.P and respiration
in intramusculary envenomated dog (20mg/kg).

Table 1 Analysis of arterial blood—gas (PH, PCO;, POz, B.E), serum
lactate {(mg/dl), serum potassium {mEg/[) and serum hemo-
globin{mg/dl) during fatal course in intramusculaly enveno-
mated dogs with Habu-snake toxin.

10mg/kg i.m
hours 0 1 2 3 4 5 6 7
PH 7.28 7.32 7.31 7.29 7.30 7.28 7.22 6.89
PCO2 48 39 31 31 25 18.5 15 16
POe 105 91 91 98 107 107 117 128
B.E — 5.6 - 8.3 - 9.0 — 10.8 — 11.5 — 14.6 — 21.0 — 31.8
lactate 15 19 23 34 50 65 130 188
s—K 4.6 5.2 5.2 8.1 5.0 4.7 5.4 8.5
s—Hgb 47 - 237 207 185 88 51 44 35
15mg/kg i.m
hours 0 1 2 3
PH 7.43 7.43 7.40 7.29
PCO; 27 18 16 16
PO; 88 85 91 97
B.E - 4.4 - 8.7 — 11.7 — 16,6
lactate 23 73 74 84
s—K 3.5 3.4 4.0 6.1
s—Hgh 40 70 41 55
meg/ 1.m
hours 0 1 2 3
PH 7.23 7.26 7.20 7.11
PCO; %] 39 35 22
FO: 73 91 92 108
B.E - 4.9 - 9.2 - 11.6 — 19.6
lactate 16 34 42 88
s—K 3.8 4.8 3.8 5.b 9.4
s—Hgb 11 56 18 25
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Fig., 2 Presumed mechanism of systemic intoxication by Habu-snake bite.
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Table 2 Clinical and laboratory data in 21 cases severely
intoxicated by Habu-snake bite.
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o O o W

. decreased blood pressure & puls pressure

Fig. 3 The course of a case severely intoxicated by Habu-snake bite.
60 year-old male (case 2).
Blood and puls pressure decreased at 10 hours after Habu-snake bite. B.U.N, serum
potassium (K} and creatinine inecreased, while urinary out-put decreased, necessita-
ting temporary hemodyalysis.
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Fig. 4 Pathohistological findings at the site of
Habu-snake venom injection, 2mg/kg in
the intrinsic muscles of a dog.

A Irreversible massive coagulation necrosis
with haemorrhage at the site of, and three
hours after injection (H-E stain,x 200).

B: Findings in peripheral intrinsic muscles
presumed reversible at three hours after
the injection (H-E stain,x 100).

C: Advanced myonecrosis with inflammatory
cell infiltration at seven hours after in-
jection (H-E stain, X 200).
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Fig. 5 Intringic plus contracture in a monky
induced by injection of Habu-snake ve-
nom, )

A: Injection of Habu-snake venom, 1.0mg/kg
into the first dorsal interosseous muscle.

B: Intrinsic plus contracture of all digits and
adduction contracture of the thumb 6 we-
eks after injection marked at injection
site.

C: Severe scarring of interosseous muscles
and adductor pollicis muscle.
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Fig. 6 Topical change {or pathology) of Habu-
snake bite at the right first dorsal in-

terosseous muscle. 45 year-old male

{case 1).
A Serosanguinous discharge from the two
fangs.
B: Hemorrhagic myonecrosis of the first dor-
sal interosseous muscle visualized by skin
incision,
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Fig. 7 A case in which carpal tunnel release
and extensive fasciotomy of volar deep
fascia of forearm (case 1).
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Fig. 8 A case in which the necrotized skin in
the first interdigital space was replaced
with the dorsal sliding skin flap and
free full thickness skin graft (case 1),

A: Abduction of the thumb is still insut-
ficient postoperatively.

B: Extension of M.C.P joint of index and
long finger is restricted hecause of resi-
dual intrinsic plus contracture.

C: However power grip in not much distur-
bed.
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it i

Fig. ¢ A case with intrinsic plus contracture of left thenar muscles and interosseous by
Habu-snake bite. 31 year-old male (case 3).

of the thumb.

A,B: Intrinsic plus contracture of index, middle and ring fingers, combined with contracture

C: Positive intrinsic plus test in the index finger before the operation.

D E: After Littler's release and pericapsular release of the 1st C.M joint. Extension of

M.C.P joints and thumb abduction improved remarkably.
F: Negative intrinsic test in the index after the operation.
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Fig. 10 Sequelae of Habu-snake bite in hand
and forearm.

A: Untreated case after the bite at the left
hypothenar muscles. Totally disabled hand
with severe digital intrinsic plus contra-
cture combined with adduction contra-
cture of the thumb.

Volkmann's contracture with massive de-
generation of forearm flexors and result-

ant paralysis of median and ulnar nerve.

B,C:
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Fig. 11 Sequlae of Habu-snake bite in foot and leg.

A: Left foot neglected after Habu-snake bite in childhood, extremely supinated, but with
which the patient can walk on dorsum of the foot.

B: Eguino-varus contracture of right foot due to degenerated muscles in the anterior com-
partment.

C: Plantar flexion contracture of the left foot due to contracted triceps surae (or calf mu-
scles).
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