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Abstract: Located at the juncture of tropical and subtropical regions, Taiwan has a warm and humid climate
with abundant precipitation and food, which coupled with the island’s diverse vegetation and landscape,
makes it a suitable environment for many snake species. Among these, there are six kinds of poisonous snake
with epidemiological significance. Three species induce hemorrhagic symptoms (Trimeresurus mucrosqua
matus, TM; Trimeresurus stejnegeri, TS; and Deinagkistrodon acutus, DA); two species induce neurotoxic
symptoms (Naja ngja atra, NA; and Bungarus multicinctus, BM); the other species induces hemorrhagic and
neurotoxic symptoms (Vipera russelli formosensis. VR).The hemorrhagic venom causes disorders of the clot-
ting cascade such as prolonged bleeding, primary fibrinolysis and disseminated intravascular coagulopathy.
The neurotoxic venom provokes respiratory distress from weakened respiratory muscles, blurred vision, dip-
lopia, dysarthria, dysphagia, dysphonia and paralysis of extremity muscles. The mixed envenomation mani-
fests as a combination of neurotoxic and hemorrhagic effects previously described, as well as rhabdomyolysis
and acute renal failure. The identification of snake species is important if antivenom is to be used. However,
the species is not ably identified if the patient or companion fails to see or catch the responsible snake. Al-
though these unidentifiable snakes could be non-venomous, venomous species are not uncommon. Therefore,
guidelines for snakebite identification based on clinical symptoms and laboratory analysis is important to im-
prove clinical diagnosis of snakebites. In Taiwan, T. stejnegeri bites are the most common. The second is T.
mucrosquamatus. Ngja ngja atra is the third, Bungarus multicinctus is the forth and Vipera russelli formosen-
sis is the fifth. Deinagkistrodon acutus is the least. Bites by Deinagkistrodon acutus and Vipera russelli for-
mosensis generally occur in the south and east parts of the island. Aggressive antivenom treatment can reduce
snakebite mortality rate, but for Bungarus multicinctus bites, maintaining the patient’s airway and supporting
their ventilation is vital to reducing mortality rate in addition to antivenom treatment. For dry bites or no en-
venomation, the patient should be observed for at least 6 - 12 hours before discharged. The emergency physi-
cian should determine the severity of envenomation and predominate venom activity before decide what type
of antivenin to administer, how much, and over what period. History of exposure, local effect and systemic
syndromes of envenomation, progression of symptoms and signs, laboratory data obtained in emergency de-
partment should guide the decision for antivenom therapy. The freeze-dried antivenom was diluted with 50 -
100 mL of normal saline and infused intravenously for half to one hour. The poisonous snake bites in the lat-
ter 4 hours to give the effect to be best, surpasses 8 hours only then to inject the effect to be bad. The dosage
most toxicologists used for treating pediatric patients with snakebites was the same as that for adults. In gen-
era, 6 - 12 vials of antivenom against neurotoxic venom were used for Naja atra bite and 2 - 4 vials for Bun-
garus multicinctus; 1 - 2 vials of antivenom against hemotoxic venom was used for Trimeresurus stejnegeri
and 2 - 4 vials for Trimeresurus mucrosquamatus; 2 - 4 vias of anti-Deinagkistrodon acutus were used for
Deinagkistrodon acutus and 2 - 4 vials of anti-Vipera russelli formosensis were used for Vipera russelli for-
mosensis bite. During the infusion, the blood pressure, consciousness and skin reaction were evaluated.
Keeping the varied clinica manifestations of snake bite in mind is important for effective management.
Ready availability and appropriate use of antivenin, close monitoring of patients and ingtitution of ventilatory
support, al help reduce mortality.
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6 FPEEIE IR A H WL HE A T E IR AR, BAARAT RS EE S e AR R R (Trimeresurus
stejnegeri). fa7E 6 (T.mucrosquamatus). HRE%0¢ (Najangaatra). <17 (Bungarus multicinctus). [ *5iE
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RERAE, — AR R AR AR i R A A B, SR M tEdie . B
WEAE SIS0 IR E e A St IR, AN HeA < Bl . I BE R 2R 1 I e 47 4
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NIEW, BA D NEFFEE, &F 2 ERnE
SHEPRE, BRULRAGRT 5 A R E AR, IR AR
RBE%. fafife. BRSNS TNET . 8FK
NHRFIRERER A, VAGAREERGE, BRREALL
VENSEVIARN, WA A 5y W B3 R, e s
T R = SRR A B 2 s AR i R (R T
= A 75 ) B ie 2 107 A A B ARG A, &
LA 1000 AN AR ERIEIRGT  FoA g 6 FhEE i e
P i W LA ™ G REIR, BCH AT % L
HIR S, BT AR R B (Trimeresurus stejnegeri). 5%
1£(T.mucrosquamatus). HR%ilt(Najangaatra). M=+
(Bungarus multicinctus). T #7i¢ (Deinagkistrodon acu-
tus). HifAi¥(Vipera russelli formosensis)@. 7.
fase e S E Py F A AR 3, — R
PR R . R 0 Y <1 e 4 BR L Bk 2 E
WK Z A M i . BURIELE SN S50 K I R F e
BHAE FOB iR, oM E A 2 B, Pl
BEMIE AR RIARYE FIR 7 Fok o il 4%, H g
B =R E, e AR T e B i O
S AFEAE) DU 2 M i B 137 (4 IR B2 e A RN <= 719),
LR (A RPN E IR E oL (kA1 | = A+ ey N
WIS AT K =3, AAT R

1. MR #EOE G K. AR, R H L,
HAT 2K A T 2 900 75 e 5 R b e R i R g A
(Crotalinae, Viperidae) . Fe I [FIF P R AR BT AT & 66
FEHFBRE: SRR 5 AL —
FLRR NI (Loreal pit), e EAREpPs, Xt
PR IEURR,  TE BRI b ] RS2 2R M B4 R iR S
M AT Bk, A 44 e R e R R U R ER Y T
IHdnda. PRI K5 R 24 phsopholipase
A2(facAt). fibrinogenase(fiie i) PUAkEILIEE
fREE IS A (A2, HIT2)5%. SRR ER
WAT ARG« TR L AR s T EEL N IR AT R BB 4
A PR M AEREIR o AR B 1) L I R A R A AT
RS BUEHERE 2 EH .

2. M. HEEAN T FINEAREZ M
X, AT Z R FEA cobrotoxin(R L) L
JE 75 2 cardiotoxin (HR4%%%) phospholipase A(FR 41¥) «
a-J% B-bungarotoxin(M<p"17) & & . LA EEE AT LME
M TiEahma 5 ARG AL, THiE S SUNLA AR,
T TE T B IRORR . 1 e S8 W i e B (Elapidae) o
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28 5 LA SR NAS 5 () S 04 RN S iR 5, 07 B
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BT ER RSB RIS, A
LB J T HEE 05 BE LA 6008 R A 102,

2. FRE&;(Trimeresurus stegjnegeri, Bamboo
viper)

TSR B RS, RBELAE, ML NRR
B, ririe, HRELSE, WL RNHE,
ERIXNET —REH “HRR” . kR =M,
HEE, BEANN TR B EKME, AhA%—,
WA MES =XWE0A0, ZARERNE, A E
TR0 S B e, R DL N PR s ) B
ERRIR I A R, DA X RES, RK 4 50
ANy, BYIEAWRERETR, HEORAETERER
b, Oy, (EHPVEATIAN, F R R
£ H i (Hemorrhagic factors HR1 AT HR2) ., 1ML,
43 (platelet aggregoserpentin) i % Il 5% 4 (platelet
aggregation inhibitor, 5 — % H R M RIF K), =ik R
P B I A FH (16X Thrombin 75 ), AR RE ) L 1 1
., AT T EREE AR A 67, B2 H s X
M, B e AR . B, K, TERTE
N AR BT, B % Hogmefh & e s i —a,
HREFRED, SEEREPS, (F 1-5)

Figure 1. Trimeresurus stejnegeri bitesthe Figure 2 patient

B 1. B REHIME Z RR

Figure 2. Trimeresurus stejnegeri bites the forearm of the patient

2. %A 1 R REZHE

Copyright © 2011 Hanspub

Figure 3. Swelling forearm bitten by Trimeresurus stejnegeri
3. WIrR SR BB PR AK

Figure 4. Swelling blister foot bitten by Trimeresurus stejnegeri
4. WIRR SRS 51 B 1 Ak kiR

ri%s
r.. }: e
Figure 5. Swelling forearm bitten by Trimer esurus stejnegeri
5. HWIREEARA A& AT R MK

3. 5% £ (Trimeresurus mucrosquamtus,
Taiwan habu)

AT T R AT BRIt 7e Z G 2 (i
B, RPN A —FIE MR e 2 W s BB,
R ARE HAA AT i R BIRIRIESL, KRR =M,
N4, KL 95 A%, WIETREm, &I
WWER, R AT R th B R eR A, AE, o
WA XN KES, BifHEEFR, oaT 675,
i ECRRE A ZEEL BEE. i, BB AREER
W7, MAEARMER A E RS, AR T R
G, J& L IERE, FEF R A phospholipase A2,
Fibrinogenase J% platelet aggregoserpentine. Phospholip-
ase A2 1E I At N Jo 5 e 200 M JE 22 A P A 2L i 3k
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AT, BRI N 4. Fibrinogenase 1 NBEIR
Fibrinogen, F.f5HM{EfH, platelet aggregoserpentine
PRk /N B SR B BRI F o A5 i R AR T . e
i 2K R P22, (K 6~7)

4. BHe(Agkistrodon acutus, five pace
snake)

B B R % — BE] = A T L B R R LB AL
HeHl, kRE=ME, WiRm B, SRuEEk, &
NI EE, K4 95 A%, fAEYZ) 500~1200 A 5
& BV X Fh AT ORI —Fh, B R Bk
Y, DIECRE ORI DS e R B B A S, AR,
COWNA X RET, al&ik 3~4 A4, B,

FMEYIF A ADPase. 5’ -nucleotidase. phospholipase A2
J fibrinogenase, .1 ADP ase F A5 W 3 ifin MR
BAEThEE, FHOR M WA E AR I

Iy, AERMARRE . ASTIess i e F e AR,

ME— AN F MLMR 2 B R, B XN, MORITRR
S5 TPURE R M S 75 AR TR LR, E P ke 5 DA
Pa= N AU TR @7 S 5 41111 Ry I (EN=E S 7N ()
TE IR AR F R AR 78, BOOEER B R K AR
(32829 (1] 8~9)

T

Figure 6. Trimeresurus mucrosquamtus bitesthe Fig 7 patient

6. B R EWINE Z 5=

Ao

Figure 7. Swelling forearm bitten by Trimeresurus stejnegeri
7. #E 6 RS A BT MAK

Copyright © 2011 Hanspub

Figure 8. The patient dorsum pedis swelling blood blister bitten by
Agkistrodon acutus

8. WEDIERRE R MG m A

| —3

{‘ ﬁ Bl . a

Figure 9. When mountaineering, the contact lensesfall in the thick

patch of grass, when pursuing, is attacked theright eyeball by

Agkistrodon acutus, early evisceration for the penetrating ocular
injury by Hualian Buddhist Tzu-Chi General Hospital urgent op-
eration (Hualian Buddhist Tzu-Chi General Hospital to provide)

9. BIIRRHRGEEEMD, ERINFEEMDRE PHER

HAHRK, REEZFERES I BARRBK, BARKEA (&

FEREMR &

5. tR&L{E(Naja naja atra, Taiwan cobra)

IRAAEE TR, M mE, Skila — &R
IR ARG, ERMUSIRE, M4 AR, &
B B BT, SR R R R I R s e,
W2 W, ARG, WEER, o Baguk, Kk
Mok, SIfERGERER, KEZABLHE, ONEN
T KL 1~3 mm, WAGEAS WEIRA IR, 510
FRE. FEKFEFEIH. SR AEE, BIHAFKN
PR, (AH B R R #IZEE Cobrotoxin X 4
20%, HR 80%Jy LM IEFE R Cardiotoxin, MO FRER
N #% (Cytotoxin), - A 5 AR PR ol B AL iR P 9%
S KRR A AR, IR S B T
BPREMES, TR BN . ARIERT R, &
T AR B IR B e 0 1 M S SRR B I A, A
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13175 2R P A HIR 58 e g A0 0 B LV R 5 A% 45 T
[4,23,31-34] . ( 10~30)

Figure 10. Naja naja atra bitesthe Figure 11 patient
10. AR BRI A SRR

Figure 15. Inappropriate herb drug treatment for snakebite wound
to increase the wound infection risks

15. #E 14 RREBREGRYE, BPEAETHERGORRNAR
i

Figure 11. The patient dor sum pedis swelling necr osis bitten by
Najanajaatra

11 WIRREKGRE, EEALMMKITTE

Figure 16. The patient dorsum pedis swelling necrosis bitten by
Najanajaatra

16. WRRMKGRE, BEHAMKIRTE

Figure 12. After surgical debridement to remove the patient dor-
sum pedis necrotic tissue

12. BEALRBKIRIE, S 2102, BRIFEARA

- ==

Figure 17. The patient receive split-thickness skin grafts surgery
17. REIRRAREY O RERFRAT

Figure 13. The patient receive split-thickness skin grafts surgery

13. BEMTEAREY IR, BRUSBERFR

Figure 18. Bloody fluid exuding from fang punctures on the dor-

Figure 14. Naja naja atra bites the Figure 15 patient sum of tongue.
14. Bt mBIT IR SRR 18. FRERABEYZ TIEE, THEHBRRBERYE X
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Figurel9. Central tongue swelling, ecchymosis and myonecr osi . . .
'gu evmg:ft:\g vilaliantiv)énoms. 4 S Figure 24. 2 hourslater. all the tounge circulation restores.

B 19 BRMITRERE 6 MtBNE, REFTLHRNIIER 24. 2 N ERR B E LA SR E I ERR
R

]

Figure 25. Good viability and mobility after quick antivenom
treatment. and goog blood supply of tongue

Figure 20. 2 hourslater, tongue bas_e swelling, ecchymosis and 25. 2 INH S R BN F LB R E BUR, HESERE, FYATh
Myonecr oss. FREATEERNESNER S LMEEEERH

20. 2 MR E R B EIZRIFTER

‘
Figure 26. Unknown small snake to bite the Fig19 patient is caught

Figure 21. 2 hourslater, nearly the whole tongue swelling, ecchy- 26. 5Tk E R ESHINB 2 A m4a e
mosis and myonecr osis.

E 21 2 MR EREEREZZRIFER

Figure 27. Emergency room nurse playstricks on the small snake
startled anger upper body erectness by the bamboo stick, the small

Figure 22. 2 hourslater, the whole tongue swelling, ecchymosis and & 27 %?‘E?Fiu;ékiﬂet;ﬁ\ig’r;%aféaﬁ* BT T
myonecr osis, tongue excision is consider ed. =l el By RTER ALy 3h

H 22, 2 INEHIE, BAEKESTTERER IR

Figure 28. The patient dor sum pedis swelling pain bitten by small

Figure 23. 4 hourslater tonguetip restoresthe blood follow Najanajaatra
@ 23. 4 /MW EREBFRERE MEHRE 28, HIRRAENNERKGRY, REMKEE
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Figure 29. The snake to bite the Figl19 patient is caught and be-
headed immediately, the snake is known as Naja naja atra by back
black and white concentric pattern
29. B 15tR B A FHIMBLRENHRLRZ 6, BHEIBEARFN
BHRIRERE

-
A

—
5

Figure 30. The patient right hand swelling pain bitten by Naja naja
atra

30. WIRRLBERASEF, BHFMHER

6. MIE¥5(Bungarus multicinctus, Taiwan
banded krait)

R <=7 DR 4 B A R BE R AR Y, LA
B, SR, YRR, BT, Sk/b
MAAR =M, LHE, DONA—XKEF, =Xt
NEE, AT, P EKEREE LGS, RE
B¢ (Bungarotoxins), EH T#&N ARG AL, 121 FH
Wit 248 SAER SO, FEOTRRE, K
21955 B HE ILER I 3 (Prosis) s Ll Inf, R RGHE 25 Tt
W B I 25 R A PR B 4R RE IR, WY
ifa, Ui IF e MR IR, MR Lk R T R
MBS, it B B AKEERS, W AE 30 73 2 2 /N A RV
AR R A P R e, TR SIS R A T R
), AIEA 24%, R R TR AT, BRI
BRMLEEIRTT A7 7 WP S o vy B, 5 D) L 4 A FH B
WG T FHME, HoB NHE, #HE—a
(233530 (%] 31~35)
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Figure 31. Bungarus multicinctus bitesthe Figure 32 patient right
middle finger

31 Befrfm B F P EEINEZ et

Figure 32. The patient right hand bitten by Naja naja atra not
obvious symptom is noted

32 mRAFPEEELTRAS, HOTHRER

Figure 33. Thisdrowsy patient triesto make an effort to open the
eye, the forehead obviously obviouswrinkle, but the eye actually
does not open isthetypical ptosis symptom
33. HEEIERERT, HE AN ITRES, WL AR,
{ERRFEANSK A FF 2 H 8 AR RS T EEER

Figure 34. Thisdrowsy patient acceptstheintubation and 2 vials
antivenom treatment immediately

3. REMBAERHRER 2 R 0EET

ACM
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Figure 35. Next day, after antivenom treatment, this patient may
open the eyefreely and the breath is smooth without ventilatory
support
[ 35 BX, RESAWMEENEDN, RETERERBE
RgE, FEENRE, REFEmIKFREE, MR

7. $isEdy (Viperarusselli formosensis,
Russell’ s pit viper):

BRI A =S BEEIR (AR R 5OIR) S, i)
FROBIIE B EE R, EARIA N RELE, KB =M
TR, ERTEEAREMLX. 7R, BESSH
e, PR, WAERENES), RBGEME, SR
BRUe ROR M g i SR R R L R At
WG #ER, BRENESR, H pro-coagulation
factorsV 1 X actiuators, protease inhibitor 5 phospho-
lipase A2, 2x5|iECtIi SN, FEA0 A B LK -1 T Bl
Ay, PHEEME, SHERMEMEMEHRERE, 5l
A B B I A B L% 2E (DI C) o W45 5 53 5 i i
B, FEUH M AE MR N, BT 2 A5
BPE, IFE BRI E E & MR, RS T
BRI DR MIE 2~4 VAT WA R G L ReRE
3, (EXPENLRED FECEA IR, AT LBaENTIR
yrB0, (5] 36~37)

Figure 36. Viperarusselli formosensis

B 36. &5k
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Figure 37. A middle-aged man isbitten by Vipera russelli formo-
sensistheright toe and expired in. Hengchun Hospital even after
antivenom treatment immediately
(Hengchun Hospital to provide)

E 37. —EEPERFHESRRGEMARETAET. E5E
Prietd

8. BHERAHIALIE:

1) PREFEEFR: #E e LA U3 MLe & TR,
TR BB I, (HERBCRA SEANE, H 2/3
FINLZ A BN N, AR A 23 1 s B2 H T e
BRELIEH, RS EWRE, JE RN
S AU R VA TS S s o I ey SIS AL TN
FE B A TOT Bl i ms S S DA B RN 12 W
(K 38)

2) BBRIA BRAEY): FITLL . fasiie. B,
WG i, RS 5 1E U AR IKIASE, Rt
AR AT R A s . F3R. FHRERREBE
B, DASI K S SR A 2 R B o 38 3 JR3 30 1) 1
DI, I BARIRIE,  TRASREUKEL S AE ] 1k afn iy, [
ek B P PR A S TR A A AR 22, KBS A A A I
I8 SRR R MR A BE 2 . (1] 39~41)

3) ANEYIIHHE A, ANEHOREER: PrIERE &1
T LAY, 7EREREI A fa SL BRI 30 4Bk, ZmT i
30%7Zc A7 IR, 73 WA 2 T DA B 11 9 A 405 11 Rl
R AL ER s B, BRE AN GRERZH ZUR R
HENAAR P 70 LG PR BN VG 3R, O 5 SR
BATE TG DI iR EaE , af g ek
B fal .

4) HTRRiem s ARG 30 43878 M BRI AT A
B R R, DRI A 2 A FB A B R T g AR T O 1
A8, FERE DU o e FL, P LAJAREK
A T R DAV R R N NI, FEAEL
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Figure 38. The same side bitten by the poisonous snake not suitable
intravenous injection treatment avoids wor sening the tissue swell-

ing
& 38. #HBALKAS EIMIB A SN E BT S 6 T LIRS AL 4R
£Uph B¢

Figure 39. Thesite bitten by the poisonous snake not to be suitable
to use the tour niquet, avoids misinter preting to be the venom cre-
ate swelling or thetourniquet create swelling, confuses whether to
give antivenom treatment or not
@ 30. #HBREGIUAEAEME, LUSGRIRH 28 WS
BIEMEFERMA, ENREA FhiEENELRT BT

Figure 40. The middle finger bitten by the snake, with thered ad-
hesive tape bundle middle finger, cyanosisis noted
B 40. #iemifarhiE, RAGKTHESPE, HPEEIUNETFR
RS

Figure 41. Thered adhesive tape detachment, the middle finger
restoresthe blood follow and non-venom response symptom
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