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PER, A58 SR AR B 5 R AR A 22 25 HE R

R ARG R Ry, BRENEERIANER, ffiiE SR e s E
TR, REPBANTREAREREEPE, RO R s, GO
SRR, BN AR R OE L B AR L R A TR R R A

RE L PEIRF FRA 70 S W bl 35 &, P DAEAR [ M 22 4 S et R 1R & 2
1. HEINA RS, BEFAERAMEET, BRIESA —. MEEERIE
BHERME, M. BfL. Hoe. WEASHNT I, BEAERTFN. FRIEE
WTASER A 1, BESBEEL K, FIRERABH F-H a5l 5E
TARLE (B EHIRAWE, —HBBCA RBHEZANEMIE LR
2E 50 ) (The Man Who Climbs Trees) , B IMEH AW, L HiHE
@ (James Aldred) #EEpdgMroigh g2t /)\&K. AW, A5
T8 Jir 2 2 1 48 B LA /N — il

R B A AT RIS BT, AR LR ) A B S
o /NREF, PEEAG LA KR SRR P )y 52 1 iRk, 18R
IR 7 MM BOKEIEE, TIAA LR R G a, —
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FIE AR, A 4 SR R DA PRI EE BB L

R SERAT, AR R 2 v e RO IR 1N SRS Bk, 5L
TR T EZE R RPERERI B, ZARE 2R RIR RS AR
ARMANERPHRE, SRR AT MmA EEE A, SN

www . gitubk.com



www . qitubk . com

EDRIR AR %Y, 35 A B EEK o

AFEFTE AR A I, R R B B IRV R . AR P N AT
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FESF IS, R IR IE T BAM B E BUREE . JRURIER I R B E A
AR ISR, T ELF e R AEEE, BRARKSEAE A 2 BB AR AT,
RUANERE RS, AN e i o) R a3

TOo T NFEER, WEMN T AEMRYN R Sl A B T AR K
WER g e, MRS R NS T AN A AR ) - M R A, DL P
DB G A B l—a e, B ADAEMRSGR . Bl nl 2. B2k
R M3 A RENS W BRR RS 21, Al A A2 i 2 R el AR I el RE 35 B8 H K1Y,
R EAR R IR R E ), AR AR RIEAES A
TR, BARZANER, w5 R 2L AETALRRY, SiReLRIE R,
AN — T, e % LR E T

AP A ET R AL AL ER H 75 B 5 A s AR DA, A B, P R
FKEBE. BRI, WIIREESE, AL BN AR e M 0 21 fE R AN AE
A EM S R A SR, T IR 2R A M. &
g R R A I, AREAR (ERYIRE) FE ! 1R HIAR
#. BT (Christie  Wilcox) FFALERATHIER [ 4 2 M BRI 7 2
U, S MEERRRFIREAE I (2B E W S T B AR B4, FLA2 a5 P 2R

PAERR 1o 2 N ailiy, HEAEVISMIRZ U, Bentig s
Jal X8 P AME NS P e AL 2y o B R 5 /N i £ E 2 BREE T
AR/ BE, BERAIRANEE M 2 1. 12 Bk BHEZEE 5F i,
A I L BTRF Z AT O BN 0 T SR IEAE, B REH m T .

Bz HERZ N, BIFEADEMER, HIENERDE, E-LAN
FAELAE B AR I R, FREIR L BN R EZ:FRAE W 738 (University of
California, Davis) P ANFEEFHE. FHTH# (Lynne Isbell) , HZE$H2
H e n] g2 N EA RIS AR 7 sl . AR L M A0 B R p Al ) o
NEH, IRAFEHFRHEAE TIEH C8E (Darwin Awards) : [FEHCERE
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1117 % B AP VIR T ST I N & AR A e . B A s il b 1 AN/ 5
BRI, BESROROR T8 OB R AN I S5 T R MM T <208, AR ANVE —
TSR, MER AR E T AR ROk RS NELE R
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REAHAIEAE, S NIRHEE D! SRR W2 A TR, A B
FRACRT A2 BAy Tl MAR RS G 2 1 ( iR ar. SRS b
B—H) —&, R#EGERNEREA L HEEERIEI T,
56 RS A0 ve #E H 5 BOh B AUHTR .

HABER I AR 2 e ZUF A OISR A BHAG, 1% AR AR M e
THAR T Ay AP SN AR V)5 BB, T2l
[ B 52 1 3 1R AR TR BLR A IR R D e R e . O LB L B AR
T~ BRI N i 5 22 R 1) T2

SRy TS, AL e i th 4 B L e
(antivenomics) i ['J#r BLELAL,  HARLE R I B (1 S 2e S B o) 12
PIESRTA A DT RF R o Wb aT R 18 AN HS A 2 W AL AL 22 A A 52
TER BP0 B35, Blantg i s TEAT &b, ANETEIER
O 5 EVES R LA SR 0% 77, BrdiE 2 02 MR UEEEUL; iR
I AR Rl &S LN E

EAE R FICHER B A SRR M A9, BGE A RE, R AR
wEEE LAY E - DR, FlME, HRAMES ANREE
ISP O, AR E R AR BN 10 BT &y, PTLAERNE
A3 N 2R B R —A B N B A TR e e, 35 AN Rief
IS — I, JEHAE R NKBIIR S

ANIE [P 2 e T RR B, I8 LR RE A2 B A SR By il BOR R AL 1T
A, BAESEREAR, HESERE AR, RIEGMRIAEAME. *
BUAGH &, NIEERIDN A5 AR B 1 I8 b B—an R AN HAf L
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Al

FE N FRIE (R )RR A Sl JI @I AN S5 B 7 2 /i, AENJBGEE T &
JEE P AETE  BHAGHT G S W) B S B FE bR 2 PRp s IS AR B AR AR 9 B v R P
b, HIEFf T (Pythagoras) FAFAAKEE (Archimedes) iR H
A, NBEBRAS 2K P i bl 17— e, %RMER
Ji£if# (Gobekli Tepe, @& THHI, =ERZ Rt O . FH®E
JIA R H AT A B R EOE L, AR T RE R AR, 27—
22 AT EH R AR A AN O B BB B STk A, A A T e D A A A 1) 0
AR HBINENE T, TaRAEHE S 2 ETH. A
i, FEIE R AE T b, IRERAN B AT e R B . IR T AR AT
FORRAEIE A o BE e, A B SR Y ARk ae b A H AR
TEA B EENY), RS W e B Wk BT

AN, BRI R BB R R REELAAERE, A2
KEZLE. WESENEL. HM—BEHENFRIAF: BE0 58 I 5
TR, AN NIEANE, [ 2R 0 52 50 e 2 Jre 6 H 2k
TE NFASS IO B ST WA At S A e e, A ) LA B AP 88 ) AC ik B A
PRI S WG SO L2 ), N CE A 1 3 E T .
R L, EAHFRIEIRLI R ARG . BgL R ER
R, B PTAEARLEE  #ESVE R8RS

APEECARCIE LR, SlEIE SERIR E 1 . INRHR AT AL B B Y
JUERT (Kailua) , AFRpKpEAEME/KEE (Portuguese man-of-war) 2 1 .
AL B — LLBE AL R MR K BE b 7 3RS v, B i 4
TR AR, FRIRZ G, R4 T A fig LA/ TITGES 1R 3R PG 25 R 46
B UE KB, G AR AR 7, AR IRE S RIS IR /K BEH fE ke A
B, (BIREE LB R A I 2, IO B A iR . 48 AR AN
XMW S (Vermont) , AR | —1fkie, ZERIKAGRER
&, ERRTe . KSEE—F, RIMESRE s STk =na—
Al j5/KEF (upside-down jellyfish, J& 4 Cassiopea) . FEHIRAT T,
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BRI 0 A RS B B A, B E I BN B VTR PR R T .

IKEPEE T R THE, BRI RRGEI TR IR, Al R IR LA

24 H, BEKREE— € & BB EIE a2, SRRl T TUE
WHIFTHR, BEFESURERIEEFER TR LERERMERE, n
e BT P E e Lar A/ N BRI G . AT I T
R L 2 e E AW AA B 7 (lionfish) , RMWZEEFIRIFE,

AR IR R Z B [ W58 A48 (moray eel) FIWFFT
are, AfA=EAgmmc. REARZEERPT [6R] 7.

g%, AR BB S . R T R, 24
SR B RN e NBELEN— B (Al Re oy Safm i) . 3k
FISEER AR, W TC R AR S AT LLoy i . — S AR B AR A 0 e 1
BN, A B a6 3R A BLER AL A AR

H R AR BN, 2 A 5018 Lo B 7 WA Y SR A7 AR 1K 0
FEWIEFE. BERIRE: (University of Queensland) Ak ER: B4k
MEHFR =M. & (Glenn King) , &7EHZFR PRI EM BT
TR FEoEs% . M2 S TRl ARy, 2 A% LR (nuclear magnetic
resonance, NMR) #5fAEME:, G A E5 M AN R masns, it
FH S (8 2R B 4R N BRI FE A . TRAEA R B [ A8

(bioprospect) WIHEE 2 —, BFFEAFAIRAS T S8 0 T sl B A
WAEEY) . HE. WwH (Ken Winkel) 2 Hij & s i A K5

(University of Melbourne) PHNFEHR A 7T/ (Australian  Venom

Research Unit) #H{E, MLEZAR A COAL THEkK] , HAFEHEELE
AL, ALARA BB 2 BB A, . At RS (University of Utah)
I 248, BHEAER (Baldomero Olivera) 4T K& #H 4 4 iy Bl iR
IRAR, FrCAA #7308 (cone snail ) )8

R, WHIRZGREAAREE. % (Bryan Fry) BHIAN. ANl
Ve, BhsEABRTI Y, A ERAMm—E. fhe R LR REER
EAEREEEEE, (B HEHEEE)  (National Geographic) Rt
& [FE I N RN RRE] » RESMETREZER RS
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%, NHEE CRAFEDNAZHIE, Pk, AR
BARKI TR PARMT7 A & 0w s ey, W BRI &1
ERGE L, AR IEmIE A S, BTIE T =IR, gONETEE =
P BRINECGEN IR, W EGE — R RS R 2 > B ad s Iy,
fBSIE: TS SR RGE 2 /DRI | R ER 2 A OB 1 IR L
5

A EIHaRE, ZHEATRELEN . mEAEHIRER, W
A E R R K. IEEEMIR A T, BE AR, IR
i N BA 4 i 70 A B T S AR R A . FRZEIRPN AR, i B BB
THEWEER (platypus) . FRWFFEH AR B LRIK

SR EhE, W HAREEE (02 ] B3 — KR . B
IV TARA, wRah N AT e S SR P 1) A Fl g i, ARARIRIEIL,  FRAE 2k
A AL R fth R AR BT 70 & 70 i mE R )

fhsE: THR—BEEHEP BT, | S AR A 2R &
SEOB YA BRI LR . EA R N AEE L, AhER A L B B
PMERELE, [ AEE R SREMEE LY Z i EaE ., |
DU R R N B S DA B E i —E T/EEH 7. MEREN, 2
ARG SRR, IR . Rah. . EESE. s, KBE. FAL
WEWE . EE (slow  lorise) . M1~ MWk, HEEHFFN R M, 1SLH)
VREMI FCRE VR, TR OB T a0 BRAE BN BRI A 92
w2 T BRI R S 2 /DA EL & R R B | .

oo BhAAMLIE MR B RFR S, R AR BT AR B A i i
FERR (HARPIRN T RS R D AL 2R AR, U 3
A5 RRBLER, SRR A B VIR 51 o BEORYE B BB HHEAS h, F
5 BN AT S0RY B il o 1 S A B, PRI AR, 15158 R
17 BV RERE M AITE R 2 A RE R AR TR BB B AEAS
ST Ve UMWV E-S T 3 I EE T IE Y|t =5 A W LAt
FACGERE: MEE. WA B O IS LB VIR B N R g, 3 H.
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S ARRE I A P, AR TR E R TS = AR, L
BEIK o BT RAT, BB B SRR R B, B WA
=5 5.

AT, AR T @ OB\ B BR B A AT R
] LRAR . 51— IRRIEE B 7.
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H—F AR A A U

TREET e BANEA L, HERAZ.

— ZEfE. Fhilr (ROGER CARAS)

1 “Venoms are not accidents”: Roger A. Caras, “Venomous Animals of the World” (Englewood, NJ:
Prentice Hall Trade, 1974), xiii.
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WSRARST E B H ik A PR B RIE B, AR IR ER S5 8 55 A
B . TRBEEREAIIRPE, DLRREW. # (George Shaw) 7f£E—-LJLILEE
RSN EREAT R R, S EABURE RN EEEEY. il
CHEE (EWEFRCEY  (Naturalist’s  Miscellany) Z+5H 5 1E:
[REERG HIIAIEMENY), A Riesisss, E2{EAEEY. RIEZK
i, ERRETABHREHRIR 2. 2] Fae 7 EEHEOFE. EK
TEMIMNZE T A (Melbourne) MIFEMIMEEREEIYIE (Lone Pine Koala
Sanctuary) & F|—EH R KHIHERGREEREE, 2P ABURGEIRATH R 2 E
BAEREY . i0E, NWEAEGERBITIRE, BREN. &3
AR B E RS

#HFR. YR (Rebecca Bain) , #5% [ HFk] , eshEME
JEEIYIEE &, i & B M E N EEERR P ER N 2 — o IR ZF 0,
PR T BB A AL . bR E R, HE A A LRSS 1 S ER
AWM AR, MR TR REE . BRI, KBTI mEIR IS L
R e A 2 VAR, AEISMEEREE — R, os R Al e 52
e AR T IBMHRFEA BN A, R AR A —T1H . FREL/NO
FERSWEER, RIAE AP AT E — T SHEm AL B 4, WA HERSYE
R B R . TERG WS

BRI AL BER BRI T 2, 6 DL+ GHENS A ER

H A aE -+ M LB e b i, B T IRMEER 2 4h, #RREH
T S GEAN . BT AW ILEIH, A VUAERRS . AR S . W
FE KM (solenodon, fWMI. FURIIRMALEIY) , —HEEER . P
DL HSWRER . A LesBizfa b, R g nT o AU EmE, BS54
AT, BIfEwtt, e wWER I AEY), =S TFHEUS

JGo

TLENI AL RE KRG, B S WA EE VR A W R 0 A T TR 4 P B4 P
(Cnidaria) . T84 (Echinodermata) . IRETEIIMN
(Annelida) . STEEIIP (Arthropoda) « BREEEIYIFT (Mollusca) LA
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FAEREM (Chordata) , NJHERERENWIM . AHALFI B
b, W FLEDYD P RE il AR A AR E D . AR EN VI B 1K BE
e, I, R YREE LT R, e R BRI
PR, R R B RCEN Y, AR L TIE . BRI
WY, INARGE AR AR SR R RIEAE  . TEA BES WA TR R MRS e ek B
WG, bR 7 VLRI, BREWIPTHEAT R S S, EE dg
SRR 15

Bk I [Re# b5 ] (venomous) X4, 194556 ¥UG B e Y 22
Ko HFZEWR THRBMER] (toxic) : BYEAVESHFELEYIE (F
), By bERA s EEENGT. [RsWER] - 1TFH
BRI . [HEFM]  (poisonous) 1E2EMHE, 7 H W HHMILE R AL
BATAHT, BACRMERFRIEHE LGN LA 5. A BRI RE S 4 W B
WRHAE, PIWEESE TR, D2 ) 5 Be At 4 ae 2 Bl s sl fah
73z (toxin) » PRATAEHEGRIE, (LG RER & L5, #ie [F5
MR, AIEEA)FEWAETE 4 IEME. FLeRpi REIE NS 2 18, ik
/e, (HEEIETE 24BN, IBEEME R EEA LSS
o AR R EE S IE N, (HEWRGERENBILEE LK
KT RBE—OFKETFEAAAIT) , TUAFEER. MW, ®E
B (anthrax bacterium) W% —T Bt & PLESE .

FEHIBL R REANZFERANN TN, "JLUE B8RSR
AiEtE. WERE R H I IE B MEIRGEE N 5] R 5E, REIE M
Brol e E AT (poison) . #iEEM: (dart frog) BIATIK
(pufferfish) EHH [HEN] Y, WHAESERHAEYIC 188, 4
TR, AR, BT [Rewessl] B IHEmN] i
Ab, En] Lo th e =R B A s EIY5, Ay [itiEm)
(toxungenous) . JEEEVEMEER, (ELHLEER= MM, Wik
(cane toad, Bufo marinus) B 25 FEMREHIE (spitting cobra) HiJERIE
Koo M SRy BB BORS, AN A5 B D7 ARl B AR A RE T, 1
& FEIE BRI
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AYpEReE b [ ReA W mei ) JE MR R KA AR SR, ARMEE By
M, FIRASARARN T A ACIE fEha B s LS B AR Ee N, s
e DIFEIR LT B N . Ml a R W aa o, K
BEA R HENS MR ERE R

WS ER 1 53 RN 5 553 BEAREOAD ] 1 L A [ 3 gt MG e B B
A PTR T 5U, 3E E IGRERTR R L3Rk 3 (0 T oF g AL H ) 5
Rle EMBRZIF . =~ R, WRAERIEZER. P68 B KR IR
LB, WEIRA e, GO WIEN 1. &V mim i, BAgTH R
AEASARR A 28 Ao gk AB B R R AT S SR B &5 2,
Bl EIEAAMEET

RS AR R 1Y 25 G PP S8 o BRSSO 29385 ol PR 455 765 28 »
WIUNAE IR — 37 & AR N AL TR 21838 . WS BR (175 PIride 3 1) B R 7 47
BNy, EERBOR. ALk, AT BB K HAMTR
Ry, 6 B R R R ARG 5 R AR RIS ER . 0I5 A
NENIR) G, AR 1A, GO IR A TR 1, U NAESER
PR BB Ay 17N Ko BRI/ VR, BB 7 =12
wlhHEe (AR A EIEE 2Ry 250 , [HERFIREEM
MR Z IR, T AR 8 AR R JE AR RS R . AR AL
FI 7w A BEL I 2 s i & P AR, A i TS S il 2t
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RS T R 11 B
(T 3RME: TORIZRT . B AR )

A HAR A SR I LB, TRMEERN B A B AR T . S
BEER I AN AT RE, (SR A BN B By g A PfEs ok f B R
BRI EEY, WS HAEIIR AT 7RIS ER ) 5 iR
7, HNT=MEAFFRINERREE, EPaRRERNEY, RIEG=2
Wk, WAL 2R, B, BRI ELANERE, EMBLEA A
TESAE Be 7 b B TR BN 2 R, AR BT G 2IHGBE BRI L K58 (genome)
. HRWFERTE N RSN, #2M AL (convergent evolution) HIH /178
1. HIRTEA A TR 7E M 45 B AR AR PEAR 2 0 AE 2 f], R 52 B AR I R
52 D00 2 AE AR A AR A R, BRI 2 A1, R BRI 1) b T 78 A 2
ME— O A S E R AR BB 2L, 1 A2 H 2R F AR BN .

HARSEAR S HENS R ER B S 2/, JorB it S5 s i —
B0, EAEMEGR, ISWERS kS AERKER D, & 03T,
A4 T3 BEIE AN B T HIRER,  Bnl 82 50Tt . e O rp BRER IS 2R
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PR BN A BB B FRARME E MO i I AR, AT R AR A
BN, MERKNTE.

W2 ENIATIS S ERAN R, AP DLARF A el i 28 AL 58 P B 2, AR
R LABHIR I ZF bV S 5900 MEANURER 70 M LBV (2 an st . ANid, i
Jeik L )5 sUrT R BUR AR SN AT R ENY), 2 ARG
WHER FAE [ IR BB B S OH LB ] MEERT: AT OF HE R B
ARBIANRT 66, [ O A2 T RE SR (5t A7 3G B D 25T ANBTEIE L
il ARSI I B A ARG SR R0 IR L R RIF 22 HT FB )
Yy, S#EREE A BRI DR BRI, URED 2 AT DGR I Le B e
ZEEs (W) . HPTEHZEIGRIE S (radula, EREMHEREZMEEL
I EH) BRI
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HERGHEER T A 40 B TN TR
C(HRT 3R M. ORI . AR i)

ALY HETRI, NSRBI b ik, T, EH RS
FUWETRALRE (WREARED o Bk BEANEYAE S SRR B
REER, BEIX BBIEE. RIAARMREIMSA [HI% ] (cnidocytes)
ez EYA B RS IE . KEE. BB AN 25 ) il 55 LA 18 FE
e SR HANAEYEES KT, R MRS Bt BSR4 B 15 2 1A
EARANET . IR ARG, WA EP R IR SRR RS, HHERARN
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R RIDIREIR 2, Horp g — o EARE R M, HAth 2 B A6
TEGE R BRI, AR . 36 B RIS 70 W R, [
JEH R Pl =2 i — (S B S Bl R, (Rt
WEE. HEAR, mENREREA K, B SES0E L AR5
WO o A PR R T I PR B T B A 1 MO, TR AEAE R o R
ko, AR, B FISN: WK R RIS Y, W
A AR SE . B LR a3 m i, AT B AR R A M
Bl gt

WM B 2 e i i LU IR B E W AR PR S8, B ER R S A
ZIMPESEE R (neurotoxin) , AEAIMRBEEE/ERSYNE S BUEHA
AAPIAT N EE 2 (cytotoxin) , & BIVHALER BT AR . AlE g N JEm
5, BEERPEMERREAEE . wmREREAN EEE B, 52
HAtpE A b ANBFE 22 H 2 18, AR RR R B 76 N JHAR &% P 5
S ROR T RE R BLEE R & EANE . R RE R HIER Y RER R RE
FI2E NFAR R . B4 k0, AR 22 NS, DRI &M By B A 1)
FlsrdE iRl TEE5T ] RlsRmmnG, BoA &% RmEls) iEFE
NB B . DBl oA M ERIAR, 85l s B2 %
HARIETE, WHRESIHEEYIRR: /RS OB B S, R
iRl FEEH R EEs, K2AEEUL.

i, FEOICEAG R AR B B . R RS R A (I
TR R R SR TR R — KRS8 T B i a4
R 2 AR . BIEEAE T, AR RITE RS, (SRR R 25 A 5]
BB, T S AT LU S T M, e s T

BHEZCBREAF g T, FMERIESHTEANE. aEENER
] e EJE A (evolutionary tree) b HRLEHE 73 WA B VLI 73 L

(clade) ', HFHFZYM KA HRGERW 1. R SFRAAEFEETE S
FHAEANT T, BRAEREAMELR, BRIAGHMEAYIE G ERMIE. 4
WA P IS B SR KR TG BRSSP R B IR H 1.

BHE2ZME, S5 @)E#T (marbled sea  snake,  Aipysurus

www . gitubk.com



www . qitubk . com

eydouxii) HJHEEAT AEULIZINEFS, Wik ZRGERITEAIRETT T .

TEFF 2 AR 40 Wb B TR 0 28R b, oA 2L T PR Bl R 1) B 22
%15, &LJEMH (constrictor snake, Boa constrictor) Ft i2lftt: f5Lef} £
Kby, UWERMCATENY ) T Re ] BE, & 7 e JH Bl i 368 10 43 B
ZHT, HA2EDAPEAE T st R 2 S 2R i, A HFTEEIZ LE
WY o b iR SO, B AT R, 18 ERE A
B R) NRE T EATFRIEE . MENEE RS, BfErEEA
ERES

IR sERNEMIN S, R —4FEen: A
MIRRZE R . 7E CAE S BB TR, 0 el 152 218 Le g
YIEI AR P 2, th L 248 (Aristotle) B K 8 5 v %7 BRAA AT F7
(Cleopatra) 2 it W AT-4H 25 1815 Le BV IO I& . & 55 v B ) S
M (Pontus) B £&4RF B /St (Mithridates VI) 9, ¥ RpgEELHE
MEE IR EE, B2 F TH88% 2T WM. T ZRIBECH N
B, AU RS R (EAE SRR MR T B EE M E = . BRI D&
B, MHERAT L@ TG EELIL.

IBFEE R g% 2 TR MA Jetkf# (Nicander, AJPHIGHI—/\F——
=HF) 108 ZE M (Galen, PHijt—=—— _o—%) 11, &M NH#BELEF
T RENAFEY, UL MR e % 7 30, 18 253 R 53R
PSR R S, B T T oNTHAD, A A SR IR B A
&, A HRsERh T SO HARRE 5 -

HESR 2 B ETAIE GRS e I B BN, (HAE 2] T +bitad
A EREFA KRG TS e a ks A . dERIUIERL. FEal
(Francesco Redi, #JPijc—7N=—? —— /NJLboFE) 125 e 7 EE
R A, RN B B IE R BRI AR SE, B REE S
B E 2 T A EgEUE, RIS EE. 2 7 Hutal, B
RSB, BRI B R RE 0 Wb s MBI 20 PR

AERE, HEAARFR SRR — )\ N DRGNS BRI A b
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EHRR13, (HRAEREMEEY) S ST El, P 7 RHFE. OB
FRKE: (University of  Paris) HfFH S BBV 5 =], A0 A H
(Henri de Blainville, Fic—ttt——/\Fof) HILATMIIA T
W BRI R DA AH B e, et afEm: RIEMRERNAEE, HEME
M TIENER, [Tkl 14, AlfE— N\ =4, —EH
B2 a8 (HRLREEIR)  (The Sydney Gazette) {RiEa: [4 7T
T RIBE S R 2 FaRam A, RIS TIEMEEIY), Aimaarein i
B RE, AR PRENEE. SRR NEEE: BEEYR
A5, BREZAL, MEZRIRA S iR AR RS . 15

— )\, FfdamgntL. WiERF (Thomas Axford) &
H: [REGEMIYEEKSHAREANTR. | MERIE—DHR:
[ FRAEF MG BRI A R, Fre A meaE. 16

HENE 2 W R RS, (2T LA K NMOK 2 58 A TS M ER
R, — )\=5F, mEEYEEm . JenT il (Arthur  Nicols) &/
& [IGWEER S A ER ] B, BIREGE R RS L B s 5 e ER
EEE: [ SRR AR E 23R 2 0 D7t AT B G e AR A B I # 5R 58
AR, FIEE 2, fBHEANOANERE . BN EERE
INSEEAIL7 WA —E R, | ERMANEEEINMEL, S T
BNV TR AL A LBV RF 1@ R A . B FLEN e AR AN 2
MHSHEBRE B EE . AIEE] T LHACR, BRI 2 B S B E
AL, DRI R AT D, A AR A SR . R R R
ZIEFEACHE, G TSR ER R S I B I R

FUIH R S SR A B, 32 B R B L fE B Eh ) AR R R 5
e EHE S, BRI RS R e, A DE SRR A
WS AR S A BRITIG RN, B IS LB st i Ay D e e sl
(functional assay) B{AEMIHIETL (bioassay) . 18 s&RHEZ H ELT AT
SERIWEFC, OF T ARRRRG] SR S EAUE, B [ AUE ] EE ARSI
PEL, B SR w2 5 e OO, SR RO SCA . i DATE AR AR
WEIVEAT B, OSSR 2R, BRSO TG R LA T
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FEMRLE ZR 550, ML IR SRR MR B AR EEERAS [ A A [ R ) 55
WL, 5 T ) JE PR 25 AR B e T 20 Y R VRO BB AL I ER BE 0 1 (B
VERRR RSB TEYE) , ISRkt AE 70 R AL R i B 7 48

RHEF ARSI 7 ia B i WG I . — J\JLNAE, 5 1.
L (Louis Pasteur) MIFTAEZAARF. REVKF (Albert Calmette) 18
SeEERA T PilvE (antivenom) o ERHMB AT, Aot KHE B AR 4L
iR#%4% (monocled cobra, Naja kaouthia) &I T fih BT JEAF FIATHE, i
NI SRSE N, AR R HERH FE V6 P B RS 0 v AR A T =2 R
SRR RIS SRS, BEREEE, FEHAEeAS L. B
R EHYURE. PrieE RS R EME %% 540 (adaptive  immune
system) HiEH BRI R B RAS S HIPEE, RS RERERE
¥ RHEPE R R BNy, (BN A SEER . RARMEE R
IEfE S M Pte s, AL ia BaEAE, 00 H B FEANIE E B e A
RO IR FEEATER G . HiEAE BB EERRS ).

e B B FUAE L AC SR A 7 B ORI REEE,  n] e BN IR S ER 1 RR 0
BRIEB LW, 27— )\JuoEA, TRMEER AR R 2] JKE H B D)
2 BRI REA ST bR . — ) ULUSE, RIS ER RS A]
SRR BRSOk ME, (BB (British Medical Journal)
PRk — )\ = oA LUR AT WS Gy, KIESERT: [IRMEECA =
52 | 19— )L, B RCAEREEIEAT I E B0 A B 17 180G
BEER R P I R, SRR TREN . S RAEF IS [IRWERE
BOE RIS, AEFIE LA BRIt EE. | AT X0 HriswyER i &
W, BaHPEaERUBEDENEER, B EEAEAMN
(protease) . FFLWEI BN AP BRI A2, KAHEgEE
ML, A E AN R R, U] CLREEE,  HERG I ER
STUNER AR Ay | A MRS ER

— =T, BWREHEEREHR . IR (Charles Kellaway) Ei 3
MEffk (D. H. Le Messurier) FHMEFS HHSMEER STl [ 158 B dg
B 21, ANEEE TR =14, HEWEEREE A i B RE R o A BT AT .
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g S H— JL=o AR, BVl FC W B 1 SUIRE 7 B B 0 AR
BRIR TAE, EERMRIE R A SRR & N8R CER 7
o HERE AR ZRHRE L B BB T 7 /U T i, AEE—
JLPY ol HoFAUIH I 18— AR, MPTIEAT I A& 201 ] A FE Al
W7, RHEGED, gL S KB 1Sl & o TR AL AL,
KA 1 a8 B R: FlGEE /) e 4.

BRAI SR TIRARA RR R IERR, JRR < — 7R FRAM G = 18 1)
T EMBEEY S ERAS I RARER - &0 S . AR 21
R SRR 51, BIandt s & B B o AR, H AP iy
HAEAT AR R AR SR P I B — — il . 1B TH TAE A SR R PR BEAK
Y. BHEFGEH o Az EgE 1, nRRIHEE PR Y AR
M H. BBl A A MK (peptide, FHEEMEAE) , nHE
A PRI KA . FrCAER, KA BEER R A 28 T 7Kg A<
] C(aqueous fraction) ', FJRES A B A AR MBS 1. BN
REHORE S 2N R AE NN A B, AN AT B8 R0 R B ) R R
E .

A ALY, RBRMERZOKIG . W 244 (Mikhail
Tsvet) #%B] 7 =7 (g 281 (chromatography) . i&
Fi 7 A% R 95 e 2 M B O R WA, BRAERFER 5 RT AR FH G & 73 it
VEATBENG R TR g . AT G A TIEIRE, TR A V)BTRS
b, BFRAYMA [#8M ] (mobile phase) , ZiEisE H ks e
Hi) Tl EAH ] (stationary phase) %%, 18Fi&5RETTEE H & —HRAEAR
FRL, AR A E D g Em o ] se e AL 2, B
2 [ FE ] FreBAR . ERAWMAR EM, EPrnrekls
MG ZE RS, FEWOR/N . SLREAS S . MR SE, A AR BT EIE
B, BHESCE Ges a0 2= R

fE— LU fLoEAR, BRI G o Arik R th R 17, A A R B0
FHJEMTIE (high performance liquid chromatography, HPLC) , i&/& H Al
TF FE 8 U E L R . AT R AU RE AT R IR, AR R B 3t LE R
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Angn, ¢ H U R BREURER 77, BREENEOEEAE A R, B SR E RS LA
& 7> B P R — A S . IO, E A, RREREER T
WeB k% (gel electrophoresis, f&fE [Hyk] O , HEABIAFE KN
MEHE. DNABRNA. EITHEIKNEHAIEYS, #EW ARG £
EBHRZE), BB Ry RSB R ENE L, gt
— 2, LEMEWRERI R, AR5 TR B R 2Bl EEBE A Fr AN .
PRAT DA, FEREINRY JTIEAH RN, $1er LbFHesEPud ARESE . R
HfEniiEadE, TEREREBAFKRDNERYE, ERMER KT E
EHEBRTAAZ/DHENEDE. 7okbniE Sy A ey &
(amplification) BN E B2 B IINE, wIKELTHEHH. HAE(E
FHEM RN E R, BAEEKER 2D HHRE.

A Bt 7t = 2200 baRig Al T E Rl E. 27—t
o AR, M ANEREA A INE IR ETIR A S E B, HIEE
BE R o BT, SRR R IR LE R 5| S5 RV R R AU I F E R . FEIE B
R, BIEZZFIRB] T 28, SR EERE (Bothrops
jararaca) WIEEK B RIEEF] (Captopril) , 18 F8 6 5% = MLER EL.C»
fd v N BEY) B itg, — BEANMRSGEH

WeAg. REY— ey (Peter Temple-Smith) RE -FEKF, FFH Rl
it e 1 FRMEER B I gy DA A Be pl s, WA — LB =R
R, AR LR, S Rk g o, SRAERH R0 E
THAFEPEAEY, A HE 5 P er g N R AE T, e H s/ il
. ANIEAATTT A S B RR A, DAL & IRy 1 0 Bl VE B A iR e v 7R
EORERTW, MEENE L ELT ERESLRIES (ethality test) . HEEE
WRE 72, nlCLBHEIE HFFERE e 2 BR, PEREA, 2
rm] PLRFERI LA T A AL, @ HARFF 2 A SR E0E EIR1K,
Rl e B HERI R EN T —, ERH /D, fFEIRSHEER
FRAE AR R 2 A SR, EEEIUEIE Z AR N 4.
A — S AN A N BRICER R e fhE Rllo. —ZHA22, BRI EAE
IR EE DLEAT FE R 1 0T o
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ANAZA%, BRI E = R —E I 7, 5 CGER
LFMEEA R 7RI AREL AR, MR REMEMEREEIT 2. G5
a4 #r (mass spectrometry, MS) BUAZRGILHR IR ZES Tk Hllfb
0, BRHRZZEA AT DUFE IS IR AT R SRR T 24
, wEHEAEES . REHADERRRTR, F2blatrHHm
Begr, HH S S EREERER 7, B EAUE ORI, BHA
KSR, BURBIEALIMEK,

—JULoFAR, RO RIRRAZRAE 1R — S R SE A AT T
YE23, A M ERARRE 7048 BR s BRI P HR 20 A TS R ERL,  Hoh e dE
phy A A Bl B — A 37 JRRES  (hyaluronidase) . 7FJ7 8 Al4h &n a4k 4,
PR IR A F A A — i . BRI B Re TR RIRVIMT, R F A
Ttk . BHEFIBAEHR T 0 MK e ER 5, S5HIE L8 p 41 Al B
BV B AR AR T

AR, BURSCE TR T RE o WA R B B4
MpraiEFE =T R AEEE: (genomics) . —JLAL=5F, #EAE
(Watson)  H 3 (Crick) « B AR (Franklin) f##T H DNAR) &Y
. FH—MEDNAETH 4% w77% (Sanger sequencing, H.2|4 KK
INE NI fE— Lo EY, #IULRKEERDNARB. &5
) se s B 2L B e 7 SE UR — UL AR, & — AN 2R A RE . B2
TR 24, BEEEAE KRG R R s PO . =
&= (High-throughput) J€F7FHT R 75 28 /N (5 58 50 B A 25 R #E e
¥ WAAFTEAT IR AR, Bed ] B /b 1Ry ] B 4 315 21 TH 2 E A
BHERFAE B T HUERR ] LaF 2 & &, A fE oo = 4HFSE NI R #E
o fEETFARMTLAIHH, NS BE R e Pl geft & A3 —T3
TGo

HEWRAMRN S, SEEEHTH 7t NAEGERER. #
£ 5% R Jik DR BIF e 490 e 2 ] () A TR, e R e ) 3 B 1R LU
Bk, WHEPELRERMEMMEE Y HPAFE, TSR TE
e, mHANEDNA, BHEF W IR ERNAE T L. fEREK
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RIS b, B85 A JADNABI T A B 2 . BFFIRNAR] LLNE
DRI N IEAE R . FENHG R G5, SR Z0E i N E R UIRES TH 3R
B AR EEE, AT 25 800 Al L FE A R s . g8 )
ENLFFR PR R W E R, AP B U AR R A DA B AR . WRLE K
JrEREFREATEE EIEIE N [ HAR ] &6 GETHkZ B ashiv) o b
TN IE M8l ) AR BB N B 24 5, SRR T3 1 [ 3%
WEgE: ] (venomics) o FAMFEHIEMEESWITT, B WEREIVIN 1
fRERIRT TR 258, BB iE LLEh W Y vk A A e 7 g e ~F- A
B1R.

USRIV A LR A, FRAM s My LU B 2% - FR 2 v Ry, WA
HE—IHAE R AR S MW ILEER TSR R, AN
fi5Ef (stonefish)  FU¥. 2. WLk RGE R K WbAHIT; A
B HTE R MR ER S 2 WL AR A

SRR UK RSP AR VB B, BRSNS EE . NS
FUFERRHE R K& fi. HETE (Camilla Whittington) EiLfh [ [F] 25 53
E: [ TSR BRE AR SRR AR, BN IR ER R S A &
MRS, 1B TTREAEEIRHIE. | A, BRbEERE A Lo
AT e o SRAPI AR, 1A N ETE RS BAEE R IR Rl ] 5 T AR
B LA . R IMee TR P RY, ST T RIRREEL, R
AREA IR TR . BEEHE AN A o] gesEIR MR 25 1%
g, MTLVEEILmEERER B, |

an L REAA BN, HRIEFEENISYEER R b 212, ke
RIKFIE, B & ik sk Sl 7 AR E A . HrE /K iR R SO AR A R
B SRS . Bk B e, B ENRG, B R N e R
f¥EddES . BVIET @R whl, REEIEREEE . &
R RN E B L RE AR BERRG, KM RIER B Ak
To WRFAMENEE, EZEE LiEMEY) . Fnl e A EIhEER
ARNES, HEIUERARHLES. P2 BERNEEMIT
53, [EURIRERSZMG] o AN BB 2 W] R B — T B, AN e
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AN Al A B2 (A B BNy, IIAT IE BRI Pt

2 “doubt the testimony of my own eyes”: George Shaw, “Platypus anatinus: The Duck-Billed
Platypus,” The Naturalist’s Miscellany, vol. 10 (London: F. P. Nodder and Co., 1799), 118.

3 Jim Henson, 3 [H% AAMEAN, 254 A EI The MuppetsZ 52

4 recognized species of mammals: Don E. Wilson and DeeAnn M. Reeder, eds., Mammal Species of
the World: A Taxonomic and Geographic Reference, 3rd ed. (Baltimore: Johns Hopkins University
Press, 2005).

5 a third subcategory of toxic: David R. Nelsen et al., “Poisons, toxungens, and venoms: Redefining
and classifying toxic biological secretions and the organisms that employ them,” Biological Reviews
89, no. 2 (2014): 450-65.

6 30 milligrams of morphine: P. J. Fenner et al., “Platypus envenomation—a painful learning
experience,” The Medical Journal of Australia 157 (1992): 829-32.

7 expressed in the platypus venom gland: Camilla M. Whittington et al., “Novel venom gene discover
y in the plat ypus,” Genome Biology 11, no. 9 (2010): RS5.

8 sea snakes switched to eating eggs: Min Li et al., “Eggs-only diet: Its implica- tions for the toxin
profile changes and ecology of the marbled sea snake (Aipysurus eydouxii),” Journal of Molecular
Evolution 60, no. 1 (2005): 81-89.

9 Mithridates VI of Pontus: Adrienne Mayor, The Poison King: The Life and Legend of Mithradates,
Rome’s Deadliest Enemy (Princeton, NJ: Princeton University Press, 2011); A. Mayor, “Mithridates of
Pontus and His Universal Antidote,” in History of Toxicology and Environmental Health: Toxicology
in Antiquity, vol. 1, ed. Philip Wexler (Waltham, MA: Academic Press / Elsevier, 2014), 28.

10 Nicander (roughly 185-135 B.C.): Nicander: The Poems and Poetical Fragments, ed. and trans.
A.S.F. Gow and A. F. Schofield (Cambridge, U.K.: Cam- bridge University Press, 1953).

11 Galen (A.D. 131-201): Chauncey D. Leake, “Development of knowledge about venoms,” in
Venomous Animals and Their Venoms, vol. I: Venomous Vertebrates, ed. Wolfgang Biicherl, Eleanor
E. Buckley, and Venancio Deulofeu (New York: Academic Press, 1968), 1.

12 Francesco Redi (1621?-1697): Leake, 8.

13 the first documented sting was in 1816: “XXXVI. Extracts from the Minute- Book of the Society.
Mar. 18, 1817. Read an Extract of a Letter addressed to the Secretary from Sir John Jamison, F.L.S.,
dated at Regentville, New South Wales, September 10, 1816,” Transactions of the Linnean Society of
London 12, no. 2 (1818): 584-85.

14 “lieu dans les serpens venimeux”: M. H. de Blainville, “Observations sur 1’organe appelé Ergot
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dans I’ornithorinque,” Journal de Physique, de Chimie, d’Histoire Naturelle et des Arts 84 (1817): 318—
20.

15 “which the spur is conjoined to”: Anonymous, letter to the editor, The Sydney Gazette and New
South Wales Advertiser, December 4, 1823, p. 4.

16  “I should not fear a scratch from one”: T. A xford, “Notice regarding the Ornithorhynchus,”
Edinburgh New Philosophical Journal 6 (1829): 399- 400.

17 “ignorance of practical natural history”: Arthur Nicols, Zoological Notes: On the Structure,
Affinities, Habits, and Mental Faculties of Wild and Domestic Animals (London: L. Upcott Gill, 1883),
122.

18 Albert Calmette (a protégé of Louis Pasteur): Barbara J. Hawgood, “Doctor Albert Calmette
1863-1933: Founder of antivenomous serotherapy and of antituberculous BCG vaccination,” Toxicon
37,n0. 9 (1999): 1241-58.

19 “Is the platypus venomous?”: “Poisoned Wounds produced by the Duck- mole (Platypus),” British
Medical Journal ( June 16, 1894): 1332.

20 first experiment on a live animal: C. J. Martin and Frank Tidswell, “Observa- tions on the femoral
gland of Ornithorhynchus and its secretion; together with an exper imental enquir y concerning its
supposed toxic action,” Proceedings of the Linnean Society of New South Wales 9 (1895): 471-500.

21 “feebly toxic viperine venom”: C. H. Kellaway and D. H. Le Messurier, “The venom of the
platypus (Ornithorhynchus anatinus),” Australian Journal of Experimental Biological and Medical
Sciences 13 (1935): 205-21.

22 could extract only 100 microliters: Camilla M. Whittington et al., “Under- standing and utilising
mammalian venom via a platypus venom transcrip- tome,” Journal of Proteomics 72, no. 2 (2009):
155-64.

23 picked up where Temple-Smith left off: G. De Plater, R. L. Martin, and P. J. Milburn, “A
pharmacological and biochemical investigation of the venom from the plat ypus (Ornithorhynchus
anatinus),” Toxicon 33, no. 2 (1995): 157— 69.
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BE PR PEE AR
WL S, RIS T, MR,

— BT, 1ER T (CHARLES DARWIN)
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—JULEHFELH =1 JLH, MR %ZE % (Angel Yanagihara) #1[H]
ZHTEFFZ R RAER, K24, BTN~ BRI ESER, b
AL E A2/ T, JEE B, 8RB B S, HJTEUZ%
REIGH ui /4% (University of Hawaii at Manoa) 5¢i# 22,
HRLL [t S0 REE R, .%,Qﬁﬂﬁikﬁﬁﬁﬁbﬁﬁg
FHE RN FEIRFEZ IR AR 2 25, BB A IR Z M KEE (box
jellyfish)  Jll N /KUFok R, Mhie APREEEEs . ihs gk
By FEACKRMIKAR, BSEMRRAEME. FiFs—F2ar, e
A

RS R B Ky, BB RERKEE, MR T AR
AR B K BRI MR S B . Wi B PO, 9L SO B IE AR 7 ] (10
Yoo HRR IR R e FE S, PRGN, A B T AR AR
AR WARARER: [ Ear PRIy 2, BRI R 25
Ao | MIEAK G A ERIBGL R BT, FEHARST R 2 A SRR,
BEMRE T EWH

IhEEAR Ry, SEILH COAERGER L, FEAEEENS, M.
VA FR DI bRk RS, @R £ 82 E. KRR A
EARFHR T, Pz s VUGS, A BERER, HOeRX
I @mﬂl%a@k&ﬁ%%ﬁo%%%ﬁ:f%TK%i,ﬁ@ﬂ
EHRE, HRerER Bl RARAERE LIRS, | SOR0HRIE 7
VOB H AT K. BRI ARG AT MRS 75 31 51 it ig L AN i
RRTs, (IR NFIIE, A NAAL B H 2 SRR K BT 7 T8 1 )
Bz, rUA=MEM%, REHGE I s, fTHE R,
TELERANMT TEK BE R IR A 5

R 7K BE2 R R MDY b B MR SRR AR . IR MBI B4 1K
l PRI, B B ISR . REINIESERI25, 8

VMBS AT, U AHAR B B T . B REE I,
ﬂ%%@%ﬂ&?&ﬁ%Eﬂ%ﬁﬁﬁ% 1] F& 7 il 2 b AT AT 22 5 )
I, REFERR ] i H BOE 526«
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R LI BN K SR DR KNS 1A K BRI B B R e A AL
FrEAE, MAfLEA (porin) , REFEARMONR LT HFLIF27. Ahr7EAE
KBRS PR SERALE E, SEALMER BEEAL, SR AT ek i 8
AR, R IMAL R WU 1 A28, mARKLMERGER . S Bk A BRI &
WRER Qysis) 4% PACEIE CE Br AR R, ARLESH RE A 2K
BER ST 2 . LB AR MR rh SR N, AR 8 2 NAEEE L
IS R . HoAth BT /K BEEALR) 7K B )& AL & 1 CASSR
A, WEFCHAREI HINLUER 1. SLEAZ Ml 2R, MAHNE+
FIFLE FARARBL . ANIEFE K BE FEARIEAT 7F 2 oAb i), BRI
S 1) R P B R ek B R 2R29

E BB KR} LI 48 (National Science Foundation) fE4H/KEF
KETHEIMNFE K EE (Chironex fleckeri) FRAE [HiEK i FEHIENYI | 30. 18
At EER? SRtEd kB a I ERS? BEM A ERNEER, AR
AJE AR E A I SOE SR . B — A R e BB BRI . AR R
B sRERE, #SRAMEE B NS, EMWAR, F— TR WE
TRENY)A A P AR, A RIH IR 00 A2 /N 55 B AE B NS B e 1 B
MR 1, BRI T AR, EARERL, WRal AR R K IS
EWWIA 2 5. REEELBERDU N ess sy, BABRANEN &,
FEMEE N AL . FEKBEAE G & — B R FrF TR i, AE L
R NRIE—MEN . AT G AL R ERFL W IR B8 7, 1T A Ll ek
BT 1 B VR AR T DARS 2 A A8 N

R AIIE A B E T A R B L AL A A S e
AR Y, RIS SR . AT e ERGE A , #E
HYIRE AR RE R R, W H TR A TG YA AT . BE 0 MABE LAY
EPD RIS LB YRR (VB AR A B, R 5 ORI . (E R L
AR AR IR I Bk, R R S s g T
WAL SMIREITEAL . IR Z R I Se IR HE 7 N, AR
WHERI S HAR ], ELeEhY) A EE AL, N 8 R B
fib .
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FrUCAE, WRFRER R A sy, ZRNEHANRIZE., xR NER
& REEBEASRPERE A RN RIEREAS 712
JEMER SR, KEERI BRI T i, BEEERME T AHIE [ 3
(deadliness) HIm=ifi, i HIER S FHILEE (median lethal
dosage) , F%HLDsgyo LDsorefiRERAL— - BB 5 & =
&=, WBE U/ SRR —250% / STTRIREARLENA T INENY)
B FEMAMNZ R, BEREEE 2 KRBV, (HeRHER Rl
AR R, el 2 ek 1 <5 S FEY .

LDsore 5 PE R IR IAIISAE, A8 & LD Rt Rg , Ros R
e LA B AR . AKEILDg 31 LT 25 / A, FrbAg
rofe RN, HER-DORE MARTHL L, st e ey (A
Bl o WEMREEZR (botulinum toxin) MILDc i8I &—250w / &
Jr32 CRwRZRA S —) , RUMBEASERENHFER. ENT
R AR AR I R AT AR RSB T, R/ MEF I 2%,
HUA] ABE AN, ERH 2 AiRBE KERRAA, B
S (Pl —Rm5) EEEY) (2L /RZE (Botox) ) VE
GIELIGIECE

LD IRIH R, fERIEIHBUE RAM [8UE] F. gL,
Tt 7 g s LD B A (9 Gy 5 21 8 B sh W i 53 Ik sl =2 LAY
HO , WEWRIERNYE. £L T = 2RSS, EEs/ K,
BIfEanit, miHBERT AMRREE .. R ZG0  San E i i+ K
2 (coastal taipan, Oxyuranus scutellatus) 33W)EEMR, BEEIEN/DNR
FFARHT, JREELDS0Aso. o—=; WIRMEH R RN, s PE(HEpE 1%
34, LDy 0. ofu/L, MZERFTH. Ah, ARG HEN
HEEYMEPEE, NEERKZN (inland taipan, Oxyuranus
microlepidotus) B 7 X R i 1) B4 B AR AR, R FRAM AN R 18 W — Fih
PEECEE, DRI A0 e R AT I8 S yESHAES, 1B A TR ST H
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Chironex
fleckeri

Latrodectus
mactans

Androctonus
crassicauda

Otostigmus
scabricauda

Lonomia obliqua

Pogonomyrmex

maricopa

Hermodice
carunculata

Conus
geographus

Hapalochlaena

J&

Tripneustes
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LD5gMG/KG(J7
1)

0.011(iv.) 1

0.90(s.c.) 2

0.08(1.v.)-
0.40(s.c.) >

0.6(1.v.) 4

9.5(i.v.) °

0.10 (i.p.)>-
0.12(i.v.) ©

AR 5E

0.001-0.03( A\ %
& bk 7

ARl E

0.05(i.p.)-
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B I R =51 gratilla 0.15(i.v.) 8
Urolophus
AT Ay i i P 28.0(1.v.) 2
halleri
. . Synanceia 0.02(i.p.)-
//// horrida 0.3(i.v.) 19
e 5 2 Aparasphenodon 0.16(i.p.)-
‘ brunoi >1.6(s.c.) 1
2L % O
HERBPY E i A S orants 0.025(s.c.) 12
microlepidotus
AR gde
. . Oxyuranus 0.013(1V.)_
] i
LU (£ scutellatus 0.11(s.c.) 13
. Crotal
W UANEE Pt FORATES 0.03(1.v.) 14
scutulatus
- _ Blarina
ek T2 b R ES " 13.5-21.8(i.p.) 12
brevicauda

FMHBER | ALDgglNATVAIENERBN DV ZREINEY - RSB R INGRA - FA
BrER/NE  BHINAESAREASENG I  sc.=FNEH ~ip. =BEIH iv. =5
AkE 5935

HEATLDg HIHIE, FRE/INOHIBGER, RBAERRE T ARER
PR, RHEFR OB 1R Z M RES - b sr il B, RIRIER —L8
AR B AR SO B, AT Re 2 A i B . BB E L (blue-
ringed octopus, Hapalochlaena) HIEFEH, fFZERILD ST IKEER
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(tetrodotoxin) 36, EMFEEZRMLDg20. o— _hZEwW / A, AR
A NG R IR FER TR . 208 g 2 B R M /KBt (Hawaiian ~ box
jelly, Alatina alata) 37Ffl{, HAIFLEE HLDs #i[E &0. cofiFlo. o
“hEW /AT, A NME- RN EEEinZ ER. M
PARRIE B D% (zoanthid) , B — M HEIEXER

(palytoxin) 38, iEffEFZm LDgyAy0. coo—ZEm / A )T, RHLEK
FRERIMIE Z —, B A iE i AR Y A mE P T RO A A B

(HU S EED , ARG &2 ) 70 ik B BUE AR AT
LD Hlik. I\ EEiENE (flower urchin, Toxopneustes pileolus) EFiK
AIRERHIR P aey 1, J2 CAME— BN JERIIENE, Bt 1R
FHIT ) A2 H B =%1# 0 (collector urchin, Tripneustes gratilla) , #§H#
R U 7 G R LD i Mo, o hZw / &)1, HEZRAN
AT . S NER SIS KEE (rukandji jellyfish) /246 7K BEE)
— R, KABINA, AessEPEIREEMREE (Trukandji
syndrome) , SEALIREEr G EORHE H B A0 . BR IEFRAM ) 1 TE A2 R Lk
IKEEGIREE AR CH AT B 2/ 175 HK B39 IR ED , I
BRI % 2 W3R i 1T BULRI = B CEWAR S, HAH YY)
MERCERARIE AN, EVRFIER 'R 2.

H A LD 2 7L/ R BCK B & ERIENAS, WA R a R
NERT S A2 ARG ARl R S 22 ) I B & AN ] S A
s AR R T O MR TR BURAE R, /DN T 540,
KW T o FEFEENY) BB R RILDs I, S AR IR BN AR B4 8
Wt% — B ht; LDgym il AR RE NIEZ 2 ME . B EE R T )
T B R HEHE RSO TR NEISET B0 3. 0 an G -4 i
PRGN, BHZo. Tigsbitdl. RILRE R H H A K2
I, HRPIRR O L NFERR AR, HE L&A T ZHE
T (BT, EWREETRRFIET T ZH) .
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7

T I (common krait, Bungarus caeruleus) HLHR$% it (king
cobra, Ophiophagus hannah) FNJRIEHIAE RS Z 1. B8RRI Y
BRI A R R ELIE € 8 2 Friti - (B de - 1f 5] DLW i 535 0 AN
7D, AR R B iAE B N dr, AW AR IR AT LA HH 2 5 2R A
IR & E g — R ] US H-E 280, R URSE RN . BHEZEAG
g, R IE TSR R H 2 242, (B IREE F iR A T R AT
B AT RN M43, MHEHAE . WERIERPAAT R BIRE, K&
FEZS R )\l [1] 44

POBLRATERR IR R, P AKIE, ZEEHEFRE /AT BERA
1 BRAEMNG AR, BlE LR EERES, BRNEELST
i B ERZ IS LR B, TENH RIS

RADBEARFRNEY RGBS RNIRE /1. KEHH Lonomia
I E (B 1S —F245, RAME AT —. ANBIEE (EZiaPii
RN — U Lo A I 2 AR, 38 A 2K I 55 1) B 2R U 26 =y 12 ph
B 46, AMEIERNESEER, 1E I HEBIY) B B A st S Bl 1R
R TFF MR (Conus geographus) , TEEEL47. BEKEMIET-H K H
RERBEIE T, 525538 15 28 4388 2 DY st e DRIl % 4 B IR BRI AE T

HOLR Re L i & EIE i 2 ek, HIMEEER e A
B 0E 2 T ISR 4 ELEAR CBr 73R4ty =N A NS
J& T AIREHPIRIRTIRER R . AR, DIAET-RACH E i i BUEH 2
ARBRIT, A RKER S R, & A B SET IR RE 75 52 1) e 5% LA
SETZ ARG SRR R MBSO Al RETE & 205, AR TR AR R
H AR IE 8 PTE e Eh Y PR . BRI ARER, AN R T IR A e R T
- AE T R A HEEE AL, (RIS R R & F 2 Kl ?

AT AR R E B BUEVERH 73, BB RIEME D W)
ARG N D NSETS, e R Rt 5 AR SE R s AR S () JEL e
mfle RUMEAEASH, FRMERRALRATBE, ENEEDYRFE. $Hik

(Russell’s viper, Vipera russelli) . #Ef#i% (saw-scaled viper, Echis
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carinatus) - FIJEHREEMY (Indian cobra, Naja naja) FIEHFIRME, FEK
SEBE N2 5548, W IGHILD 2K E , 18 Le i 5 VI A R il I 25
Forb phRE I BB, A L8 R S 2 1) o 5 0 A2 08 DY K e i) =+ 3
—H T AERIE DY K TR AR A N R A 5 R ] (] b HH
REDEMWBINE, BIARZ AN, HERIE DA SR EA PLeeii
B2 AT A 5 AW AR, AMAE 5B R B . fig
W BEIR BEVA AT I, ANIEIE R A ANSET . JEPRG Fr b 75 DUES ) i 5
ARG DL, L s G N SR me, Wi R LA B E LLAME T
VERGHE, #EA LKA [8iar] o PLD & H R LR, &E D
BOLW R, AR ME. AP FERNEE, RO EAN, &
FRAE T ) G4 A AH & /D

RSO B L AR EN R, 2N AE NJHEE L
V. EPRMIUTRE B e R akE, ol BT 2 28R
HARCE A, 1 HERR A, BIA S AU E ki FRE A R A
B . HEHIENEEIR A9 RCEL: [ A AR A e A B B NS
JEZMENENG ], KEPE—REE, FHERENZES [HFE
e rels | o ASLEERY (Wi =—"—F8— /L5 , A
R [#2/D4] (Vish Kanya) 50, Ml HAE 2 4% miw E
MERE, AR R H A e R R, M MEREEN RS

R4 H, RAMKINAR ZHE — Le SRR HE A5 IR L8 0 WA s I BN« AE
5. JHH (Thomas Burton) ) (FMEELEZE) (The Serpent and
the Spirit) IEAFEY, FHIA VAR, RS (Glenn Summerford)
WEHES1. G BRI AT AMEEYIR AR H . — LN, SRR
B VB, IR BB, oA flE R TR, — L
JU—5, A& R R I R R A TP FE R B 2 | (Church
of Jesus Christ with Signs Following) A AT. 15 Mk 58 A 52 24 )
JlEdt, DRAfhnT AR & 2 e e B I b /NEE R AR
{8 ARG MR 5 Re IR i A 2 B se iR 5 o A ZETiE54 8 (Darlene)
WA R, SilREE IR A TR B, — BRI A
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M. 18 B REA RS R/ R T AR R, IS PN R e
(western diamondback, Crotalus atrox) FIFRFRZEEdY (canebrake
rattler) . EEIRFEIBFEEIRA, #EEE 2 A5 EBTIARET, (H2qh O
R BEAN B ERHE. UL FEZH, ok b 7k, 4
& B FH B e AN

R A, MRSRETHBes R, SR HEEERR
RN, RA NERBE AR KEHFIE, BLERE D R
e EAMET RN 2 —, K HERBTVAR S 5. Bk ek
e T RHCEE, SARRAT 7. M)/ R R E RS IS IE
LeEar BN He B, EILTER = AR A . BB A S,
fil 38w AT el

MRIFEE IR RRS, — UL F T H52, e T, BEARYE
&, fhIUEEEGR R, e fe i isE, a2 e, sRia i
FHEG A B RIEHAE 7. M E IR [ b, eI T R ARy
Nap 2 hsr iz g ISR . KRS, MR EbE
%, BRI B We ] 2 R AL — R TR AR R . RS ML AR
& WYL b, REREW. fhoiiaihs FWIRIEE, SRR TR
1o BEEEDGEEAR SRR, TERE F5 AT SRR AT KRR, ISR B e A
TR, BRI T PR

PR A ERIR B AR S ANFAIS3. flER: [ IR A AE B S iy AR 5 —
iR bR . | fldis A ZE T AE, AR, A A B LERE
USREFP h B AN AT Ao TR MBESEG, RPN fdp s SEAh, i
e R FEIMMIRRBR . [ ANBERAEIERAEN . | s e
TigiE, RN AREGSEZE AN UE. A N RE R Ly
RAERK T

BRSNS 5, HEAS. U5, FEE
Fr. TR . WA IR BUIN A% — 4 2o N £ & 52 F
B 4154, (EORBEERRSER & P SR BB 1 B SRS =2 T i h
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I EWHHCHRAAT ARG S MAKE T RE R, e iy
W ONR, (HEME 1R8Ny, A2 i A AE. AN, R
e CHBEAEAETREL T, AR BRI, A EIEEE ARG AN FA .

IRARAEE B O ek, 38 n) DU M EEE S s i N B IR
BN RN, FAMNA T FEFE, & 1N ASICERNE
Fl55. MRIFETTHIRE, EEALM R BEIE 2L, SIRECL R R 5
—HE, SRIE AR R B, BRI R ED IR BRI K dm . A
R B, HEG AR BN AL B R, W HARM AR 1. ZR
I AR M /N R SR e B, NI 5L B[R RS A% AR A 0 HLAR) o B REVA AR
R TS YN G PR SRR ENE T CIE

Z = B EOERR A R S5 A AER R b o BERIR & F e Fi R
IFEHL A &R T30, 2/ N wsEie (f ] Rt iR AR SR
(Egyptian cobra, Naja haje) ) W HCOWFE. EHRFIHEERLE
(1R 2 Ml 2 BRLT Wl ) AR S BE W, fethag B 1 i g i At 1 =R
56, FERWEERA, s H AT PR i, BN — @KL
g, REANRBRHEBERATTAZSESER, KR AL
e NI 8 257

FERLE LLRREAR, NMRR A SR e ) A 28 1) e 46 7 70585 A e
HAbm oo, Flanrp BIAEIRE, AP RIS & DI B
PN e e 2 BRE B R, 2R B AE S IS I ARIE, B L IREE )
HER AR E BHANEE . WS 5Am % 7. (Ragnar Lothbrok) 59—th 1 2 5] 4K ]
R, HAL T EEN .

S G B e R BRSO, $R B 1B R A e Fr s A T 3
ANEPAED] TAH, A7 MBI, SRR A
JRUEMI60. SEMHEE K, BT ORE IS B AR b 2 )
Yo AEEAC BRGS0 BRI, pUEE
] A6 1 AR A AR R, (EHARER TR ERFZ S A S
AR B SR G2
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AL BIE ARE, B ST R AR B SRR EE 2 A5
T, PRI NJERTEAGE BT 2 52 2 a0 SRR R 3 B0 M K B2 Faft i 7
¢ (University of California, Davis) FJAJHEZIRHE. il HE
(Lynne Isbell) , MiEsiE e EdEERE. G KTE - AF, f5Hig
FAT] e A BE B B HA RIS T ) & .

x*

BN AT S E I D8 2 51T, &5 G/ R EA
REEE. RAEENIY, BERESKARFmAK. BAVFZHER
AEEL AR N S I A ] L AR FLED I B K3 22 o FLrh iR B Bl 32 1Y)
HEmfat, WRIAS RN EASNEIY), HEEEIAR SR G SR
RIBE, EIHE R MR EYE 2 S5 LR A . T B/ E AR
R fais, AREANEGEs), FkEEZDEEY), Wl MEE
—E s, BUCE R SE A M B 4a AE AEAE AR . RIS A R F A
IR B AN e A R JE 2 B A, T A P A it i PR AR S A o oAl
SRR AR PL B o A AT R HE AT, T R AL BN AL B R AR

w RAAER FAETE, R, BGERRE I TA R 95
&, (B AR e it B IR R i 163, HEtimal
77 BB A W il B —80E E AR, el — B B A
V), EanGH i RMER A, A8 B AR A B L EN SR AL
AR . P BRdEH 1 Tdef 25 ] (Snake Detection Theory) -
EEBEERTE B, N SE IR AR T A B BRI DL A HAh 28 = 290 Bl
Kf, dpiEfE— HAFAER R A WA 7, NSEHA0aEE, K
FEN T ST s B2 R, desEe a CRMRS0UE VA E &1
Tt RIS R R ] B ) . B dp Rl (Viperidae) Bl dp Rl
(Elapidae) fEsdEH IR 1 .

BRI B R RS RS, R R AR, SR
BENFER G 28 F- 41 J8 R I8 R Ak o Mgt ) e 50 1) 7 3 st M G
(viper) , HARES, WSS ERIAEAL &R ERT
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(pit viper) , PAKFTELEE KB (BaidE=91) B [EighE | . bRiE
fp R A IR SR i R, RN R ZEap R 2 (black mamba) , H
BptEpR R ER A K 2 EE . BBt E R, R
B2 W BRCCE 1 B AR AT BN B BRIE B B A8 T R, et
O TRRTT G BRIEAE), HRER 24 SR R E R
Ve R 2118 Lo AR FEUe 2R T B 3, (HRBAEAF P AR E . (HIHlIE L
A T EEER WS LRSS, W H SRR e A R S

P ) R IAE VAR R Ak i, PN H - (Catarrhini) ()5 &35
WL R R R IETE, ANERIEEBERE —H. EBiikaEH,
PR % 38 R 7 — S M & /NVEH  (Platyrrhini) B IS 26 8 g 18 22 B4R B
5 (G, PRI R e B S i Y B R AR A T 32 2 75 B AR T Y
AR S. BT — T A B R =T W T A, A s 4 b
TRE/NE . R H RS EAER), REERAM AT LATAAR, Bttt
FOFA6AIN R A R HIREHAR E KB 77, AN [F (40 [ A0 52 AR e e m]
DA E 284, RS AS I AN E RS (R AR IERR
JrE sk Rz, SR ARSI EADL, AR IE R A .

WHENEENKIA B RBEENY, A B EnieiEes, AR E
FR3k AR AR . AN JEREAE B VDR R A B B mh (R H R e, g
B H AR AR BT B e A . FAME I BRIk 6 6 R0 At S B BV 1) RE 77 3
IABARIE R OR . ARV | ARE BRI BT, FM S8 RE 1,
BTG A [ AT REHl]  (preconscious detection) . 7 & HS& %
ARSI 25775 28 Fea O 1 B2 PO B g s AR e, AP e H IR AR A AR B
M ERMER . RS ARBRENEYRAR, HRAERNRIEST.
JULEFR AR AT T N JEF IR A B A B2 A AL R 00 A iR Bt s iAot
ELE R

NSRRGSR B, DI T AL, EMER BRI
TR A OE R R A RE (BanmRSE) o AIEAREE [
am ], ISR TR B BUERI BRI . H BRI AR ) O T AR A
RIS 5, RRMIES T30 T . BRILZAh, s E Sk s
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Yy, FEEATEE RN TG RERAF DOEME. A AR I I B A AL
75, FATIEALIE S R R AL SRR . T H R A (B /268,
EIRACE R A% — PR U LT, ERNEHENETEE Tl
A, DL RS & TR, SEGEES AL, 775, 6
SRR AR R, AR AR A RIS . AR RS it ]
NEERIAE, SRR T .

MR B RIEA RIFIAE, (HRNETZA B IMaeSE ik,
CHORPRft: Ard. REsehiD

x

NSRRI R 2 [ 0 B SR oy e AUl CAE PSR 1 TGS H RTKAR
e A FIY. B2, MREEEFENZOCNE, WHEFA L
R EN . EEHSE LS PR N PR RS, kg, B2
FRIETR PR IR SENG . =150 1 IR E e ? FHE BRG],
AR IE A SE TS NEL69, HEAL A W IR AR A 4%

www . gitubk.com



www . qitubk . com

RLZBNFEEAD], AMER ERSn A S8, 8 HE)
¥ (Hymenoptera, &N JERFERIMABF AT 5
FAEMEOCEEN S, MR BRI, Bl H SR Ear i
BRI AR H LD REE MBUER, M2mmr BN R, fFigLt ik

T, AEREOEESHERANIEEE, KIEEHE A NSRBI AR
SIEENIEBIEARE . AEEE H BRI R AR & il &R
BV RE RIS B NSET, I AR B R DAL,
B NERFE MR NE ERFENYIR QG (Culicidae) , 2L
T

WS P B VR A FH A BT B 25 2 W 2 L o o 0 I 5 4 R T
(vasodilator, FEfUME R, HGHNMEIFREIER ) « Hi 5 i A0
PR IIRERI ST, B R RIS A5 1 4 Re PRFR BB, A R A K
I B PTEE 2 7> T ReBH 1L S s R EIEE 2 71T RS . 1L
TR RRLE 1AM ) A 2070, FRAM I8 AR I af 1 I
2%, A8EWT 7. AoEEEE KR L, WrrERET R
ER, FULRBMEMR, R—AEE PRI 7 MEBIR, KR
ALk, RARD BN 52 BINT 4% o e AR J IR IS BUR E, R SR s il
RIEBARELSMMAEEES . WTFrBRBULZ ENERFRAS, 1M
SERRR P FER A RS . JEZC (malaria) « FH N (dengue) Hi & 3R
(yellow fever) %%, #fi/& LA B ME B

EPRIBC 138 NI AR T 48 K 0 2 B R P AR PSR S i H Al A=, (=
GRARI A E RO R, AU R A TS SRR BT . B TIRIEE L R
13 L E HEAN NFRIIE IR R0 AEBCTIENBRRRE, AP HE AT 1095 5
A BEIEN BN AfE TN o DA i R O s T AE TS, ARA B
TLERAL AP B il B OS2

EAIISET ANBEER 2. BEAANT 28 NIURTER7L. =8 At
T EIET2. — BT ANSER S RT3, N E NS H A %
74 (Japanese encephalitis) . BRIt 4, 1BHEAE (chikungunya)
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PHJEAENE 28 (West Nile) A2 (Rift Valley fever) LAz HAD % .
AR B M 45 82% (lymphatic filariasis) SN, & 1#Z0 BEIRA
L, (HREIT 8 N\ a2 1875, Mk AT .. BT YL H
BRI, BnZz =W (Zika) » WTFEEGERPIET AR £,

TR R AR E— B R b A i R AR A

HELDL, ZANREIET] (HRY (Nature) B85 1E—Eep] £
K76: WMRTMICIFEAWEE 1T, SRR AUpEKER[REA
2/, AmHAMREZAITRY, MRRAE TIT, HEERI—Ew
W R A B e & b, R TREAHERE., fEKEAERRRY, FYX4HT
AV E EARRER 4y, AR RN — 1. BERBEE K2 WYE
MmMa, F CAAEME—RIEY), (HEAKHE DL CHl - AR 8E,
FAmE 2R, IEZ BYIHR T, BETHRE. A, KERT
B PIEY), SERA R, ZhE a2 2R

BFF IR RS2 AT REIE R 7E AP AR IIAT Ao FEAERR, A7 LE3h[5
W E L, A LRI SRBIERE OB R AR, I REPIE LR 1. T8
LI I A B e BE R BEHE — SEBIE B B = [ =T RII77, AHE R
Dy BAGERICRE 70 B, AR EEREBIE E R bR bR 1o BT SHER R
FEEDE, EEEPTERN LI, BRSNS RS, EE R
Rz 2. Jbtier N AR RIS RIS 2, HoAl 7 B ) (e 2% A4 FIB
%,

A HRpE B AP T e & B RO R . Ry RMIER CAEM SRR E
PRk, AT BRCERIAE . BRI, W mdl A RGN R, E i
SRR BV A B b e RS AR B, (ER T AR T, H D
R BRAERC T REAAEAF IR LN, iAo 1 SR 2 ) S S L AS 2R R 78
RO R R A LU, T R AR AT, T USSR AR B AT T I
k. £ BCRIEE Y, HAA RO E M R A S 1 & A S0
J& o

A,

I

B AT R LAY Hh sk R T Lo R I T A e i K

Ol

www . gitubk.com



www . qitubk . com

R BERR, BRAZHE SRR, Put@iRite K. BrE
MER ECAEAERF 7R, M2 (BRASD MEFRED. JLFE
A, WO NHEEAMRFE —EZ b, BRE T NS E A K.
& BCHOR AT B 1 S 52 AR & R RCR, (2 I SR8 M SRR AT R
NIEGREZ . 79OUR BT IR IR 7 feas, Jte B A SRS (E M
FEMARE BR. R R A R A, RO
[ At B BRI, 12 A S0 o [ K IR R 48 s A 2

1y HLBAP AW P e 1 i L & e & i BRI D 2R . 0T
B EERCE AT, R HER A Rl o o B A2
HAF 2 E R DA ARANE o FEIE A T S PR EED RO TR 7
A ERZ /N O, BIFE T RIS LA A AR AT I 2 ) 7 Z ATt
APV HOL 1

ST, FRAEAIBNRIE AR, (A EAERFRAERAE H A
A EZAL, RS R 2 KAV SR BB . RS R A
e AR EGRAL, R BA BN & A 8w 2 g ] NURS 70 25 W 78 S = 10
Y, soRRE BB N EE RGN WA & RIEE AT 5K
oy e U] AR R B AT RS 1o WER I R B A R At Bar, AEAER
A T8 2R TP A A SR B

ANFm BRI S SAER NSRRI BRSO JER R I R
TNBERE . NEBUE CEAZIRARY, (HERNZEERE T
%o FAERT, BRECTERRE D WRRINEIY), M2 T NJRREL
AL, BOE T NERIEEAER. AP e R%E, EREL LR [
N1 HMEREE T4 B3R, ERRMFFERLEN R N
MYy K I SRR K BERT H At 73 W R VBN D ) R SR A R AU A 2 — ke,
BE -sEtie, 2R e R e .

24  Angel Yanagihara stepped into the water: Angel Yanagihara, e-mail exchanges, December 12,
2012—-November 19, 2015.

25 more than 600 million years ago: Douglas H. Erwin et al., “The Cambrian conundrum: Early
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divergence and later ecological success in the early history of animals,” Science 334 (2011): 1091-97.

26 deadly venom in less than a second: T. Holstein and P. Tardent, “An ultrahigh- speed analysis of
exocytosis: Nematocyst discharge,” Science 223 (1984): 830-33.

27 punches holes in the membranes of cells: Angel Yanagihara and Ralph V. Shohet, “Cubozoan
venom-induced cardiovascular collapse is caused by hyperkalemia and prevented by zinc gluconate in
mice,” PLoS ONE 7, no. 12 (2012): e51368, Figure 4.

28 to leak potassium and then hemoglobin: Yanagihara and Shohet.

29 snake-like proteins and spidery enzymes: Mahdokht Jouiaei et al., “Firing the sting: Chemically
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SR, BT S Al o 95 A8 A s AR B R, Pise R A2 i
TR —. AYRSEFAHYE [ RAME SR IEE )1, ST
SEEIFRE T . A2 BN RSB PIER IR, BN
NEFNHIERE, NABZFKMIEIAE (National Geographic) BY#RIH 5
Rt R, FrUURKH FER e S b EE . ANl H A /D Y
K2 B LCFRIEFT, 1 AR W] S T B R R, DL A ) AR AL
il 72 15 Be FH AR IR RN A

W FURIPURRNI BE 7 T DASR 7 i V5 S Y 7E 2 98 8] e 71 & 1) 55
WS B RS s FEES AT SO EAT M B B GRE IS )
Ef e P B iR &, AEYI A 7 UG B 18 SRR B2 Be T AE 15
TRFERAAE o AR TR, A28 RO Sh el £ B A L3S A e
ERALT- BN ER G GEW 2RSS bR , RIS
TESTE/NREEN, BE/DNREG ST, 8wy 2GHE 2 e AR
RISV WUR BRGNS ENIRIE, R IR A R AR i
PUEEae /1, (HE A RiE A A e . an R S A F R S 1R e
HIgS BRI PR T, AR 2 28l AR OV E AT B gD A7 i, 18
TR (A ] e B A F Ram 244

Wk b, S BERPIRRIE R LA T i R Y . M R B B
M2 BN, i &R, SR, B RARE. Rt
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HhEA BB R SN, E R EERENY), #egiesig. 2
MDA )\ RV Sz BRI, o ATE N HE T, AEE A 205K
PLEEVIMA A FT, DR AR 20 R I e B 2 1 B A PR 1 g
7. FEHERREE AR %% )1, AR (Didelphis) HIEIY)EES
A2 Y+ 2\ AR RN B R R = . AR A e
REH PLEFING3, T8 HALE BV YA A SR 2R % 77, Bl
TNz A8 7 88 (bark  scorpion) FAHERG/NS, (grasshopper mice) , ¥
T R ERRARGTUR R, AR REL B E DR =2 2
+1%84.,

AR R R ZLEIY) . B R BEREE  (Circaetus) AR
B, HRKERZI T, B sy TheiE] o 7070 R% 8 00 40 Al
(Circaetus gallicus) 12353, MMM MiE ] LS P 8 Eie &
385, WGt aE, BeHIRPURIEYI. EEE 22 Mg A0 e 12
e, EEH A HE — g i A ieE, 2 e AR . BEHE
L& (yellow scorpion) FE¥K Ak HESE (fan-fingered gecko) . 18 FH/)
/INHYBE DA i 2 86 I B R A /N R BTV T,  FHE IR B — 5
IRIFE . {80 Ml (Texas horned lizard) ZHPZY# i Charvester ant)
18 LenG s ) B VS I B Red A sR 287, LDggto. — 2w / A
JTo B FHTS BRI 2R S BN, MM LDy 2/ B — T 11
88

AR, LW EFREIR SN, WEAPER . H
B A BB IS T AR J R — LG oA B M I RHE K89, A M AR 2 AH 2L
AR (woodrat) & R PEEEEDE 2RI BY), AR AE S E 2,
EiERWE L EizZMEY . HE2RERMERERNESSE T B
R & R, RIEGUG Rt B, dHMER A2, AR
IBPR B R A0, BB ZIEM S, TR A arER R,
EHM R A2 RN ER, 202N AMEFRR MRS . RERE
ARG IS RE Y E 90, U 1R E e BAKBH b w3 1 H a2k
&, BEMGMG T i ey, M et iR
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LA TN

B, HFZEnesdl A CBURRIEYIR T W BT . 1 a0
a3 Wl A BT R R A R R TR — € B8 1192, {H& B4k B R Lhigig
PR IEE T, B eigie My AR SR 5 . ARG i My K huiE iy 7,
12 W AR A 2 s AHIE Bl (Colubridae) FIEW), 18 —FHE §F 2 flfE B
nzhe, AR EE AR AR T . w GRS EL A b R 1 B A TR 9 14K BT
Be /1, #ltnfk M Fiag (Florida king snake) Ik H #)& A& A% Hi s vE
1 (cottonmouth) Ei AT EE 193,

BAMETERE B ] LUENIE, AEIEFrE DU & B Bl g e & B a Y n
B4, HATUHRPUT A R . A MBESHPIAR BRI RPN RN 2
P B, (HR RS 2 IR F 5694 FIRE (5 an Ry )
B) RSB PUIR I . ¥R &JK (Egyptian mongoose) 1LT-HE %
SR DERREATIEIE . NaTHRPUIR SRt R, A S MIERRE, M
S BCATIBe i BI 2 EE R o & Wsarafotoxin-bg 7 2 Fl R I 4 i
(African asp) ERl BN, FHEZKAE —ITHER G T8 E
AE ¥ = FE ) sarafotoxin-b, 18 4LE/NENIAMBEAE R BT E (LDygy,
B/ RE—EREE) MMEE, mHERBULRIEN T =1%95 T
hgeiEar. AEAEERIAZ, BRI R R S8 E NN REEN,
WA R IIRCR . R MR R PiEs:, SRS Sz ) R AR A
B, vk Eaa HAnBI96.

52 T 1 A G L A (RS R B BB, 2 R
B A ) TR R AT S B T, M R . 1
TR OB AR (IR0 F R J2 o5 T N
52 %8 (nicotinic acetylcholine receptor) , I8 %85z HEA7AE — LK EH B R
SEEAR 1, BRI LB I R KA e o
MEEEE R, BlWo-NAREIIEFEER (a-bungarotoxin) , REFIEAEEH T &
i 2 B S M D, TRk ThRE, B T Uk A MR,
BRHEE R (0 A, AR 4 TE T R R A 7L
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KA, M) SRS fEEI R A 7 — sl . REERSEI, 3 RS
PRI A TR G IR O 1, 1SR OB e S B U R P Bt ¢
SHEERMBIEE97. BRItz 4k, 7EiE g, H =24 B AR
i (Chinese cobra) _HfEREIRE—ARM, Fr UL B IR 85 ap 1 se P p
R R

BORTHIREFUTa Y, S RIEEAFAR el T SRR e 32 88 BT R
AN E, ARG H A TGS, BRIMIIREAARE, SRR IRAET
IREEMEHI R R . fEE =JEYIH, —Ea7 LR RN T R AR AN
ENIERIR, B AT B BRI AL B M IR 7.
& EERIPE 7, BHRXRAEA ] I IE SRR, SR
R, 35 AR -1 A8 25 R AL S 20 % B 954 T Y IR98.

A F AL EH Y E LUE MU AOB DU RPN R, RN
Yo JETT T TR E w52 #6172 S0 MV AT A A TR (R L E At s for, A
B AT DA BRAEAR, B RR AP A SR 52 B B R Y . de R R AE Y
HEHEAREY A BR EE, TN HARL ) TIEAT I A
fEH, BEEAE LR — AR SR E R MEE, IR EZ e AT
IEWHITEE, BBV R A M. EENEAE LR
FEHUAEHY, P DAEBSR S Biatks| S5 Piae BOR B R K B R TR AR 5

AT, ARBPEMIEE R ER G MR T A SRR R
P99, FHELSEAE LT Fh IS AE AN B3R 20 45 & 0 HLFH L e 1 S AR
MMEEE, BsRl B 1 1EREOE R 4 8 &
(metalloprotease) . H R 2RSS L8 E & HALTT B4R 48R 100,
RS A M A B B R R RS0 101, B s T EEK
H M (macroglobulin) , H&EMIT LIPS (EEkEE) , gereaind]
W B I BRI H S, SR B RSB R D EE . HE L, B
KR AH FE FLE BB NI E M E O G IR 2 B2 102, 2t
Rl AL S
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HRFENAL, RS EaiEaEY), BIRGH,; MLy
RIEhY, SRRz AL AR DT B8 /0 4 0 1 S e A v ) i e i
HEIE SR A AR E P O B R Ay id R A 3 DA R
B AR LA B B T O S DL R, e RRaE R k. (HO

REFIRDT AR R R DS 2 (GBERETEMIARED 1 Bkt
2B ARSI RE I BB AR . IR BRI, Mas a AR

FEARER, w20 A s da H R N iyl e B A g Pulieit, e
B ENY) AR H 1031035 LA B H AT PR AL R I, TE R
RGN, HEZ R As T EREE C.

sl R AL BRI, ST S E Y B R R HE L S
Praett, SRIPIRHEBERZIRE R . AT Be 29t L S RLE A K&
T HEBIURFRR ST E, SR R A L AT
o R eI BRI TR LRI A IB A 7 2 e AR i, (H R
FASHWE FCRE B DU AR M — L rp b, 0 HOETE A 1 2 R Y
A

REIR AP AN T AR LA R (R R T s Ak HE T N DL, (H2 A
B2 5% B RE A H AL B R R 5 SRR B VR, (0 PR B R R
JiEe R . ARG, B REeER %7 g 2808 A UL &
H, PRI ML 2

RIS ARV 20, MOOREAE B B AN R+, &
ERERRE I EARKE, E—HEE ekt M, AR
A IR EAT, W HAH AR E: R METEERE
PG B R W AED A N, AR IASRE AR 7 vk, ENEHE Rk
IEIBEHIRE? SRR, ERIEVR (Steve Ludwin) SRZEMUE/F S,

x

PR A R, BAESRWAEM AR NG . — L\ I,
AOAE BT RS R [ 1) KB, R OB SR B 48 A . At B9 & & sk
#F (Slash, [#EELIFrPE] (Guns N’ Roses) ZE[EHHMT) EidEak104.
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IONIEBUE LA, A — R 2 8T B e, ¥
(Courtney Love) 2211105, At K2 ENAKER, &adamfhit A2 H
AR SR A, 2 R A fihss B VRS SR B .

S RBEMREL06: [ RAYE— LB R LS, HBAIELT
WERE A E R, | ORRRRIE IR A PR R, IR ER AN B BTN B
WS pias E AR SC, IR M B AR E R 4a B o AR N EERRIAT £
FEfE THFMZ] (SPing) o BUEM [HERZE | (Sler) AHZE
PR, IR RSO 1AL, AT R B B R, BlInAE . TS
M. R IRIRAE AT AR, flER: [ 3EGERBAE MR 4, —
HHCER. |

SRR RAAERATIAENYD, 21 [PIC$E ] Cherper, [RZ [ WyiEEE
JCATEIYIE | )9 Eherpetology, V& H Al SCH R [IRATY)
(herpet6) 107) , FACHSHESHLE Lo, fh/upkReE i T [ H I %
F Sl @R g (Miami Serpentarium) [ & HLHT. HEHRE
(Bill Haast) 108. £ 7%y FAEtHACHZ 4 FERAIES, fihig HdplE
TEAGR . Bk, mREAE TIEY 2 ail, ftaa g SR
B . AR ITREHE R I —EETE: AR, ERRIES T
AP, Addf o2 N Al ar, AR RE — R RIE T R 1IERE
RE S NS EEBL, A — LY\ FRIE ST IR ST EE 5109, FEE Ry
] P e i hn ) e B AR, RIAR 2R [RIRpyE S T 2 MBI & . — L\
e, HEN Sl TEadumnst, S5t E e M
HU T, AEAFEETE R, H OB ERRM . MR E A
WPiEERe ). fERRAETPHR s — 5 BT k110, HFERERIKE
REE, HEARAREE. MAHEESSRNATAZXRE T H DR
e BHLRG AREMAM, BE2AEIEMRLAE AN, A H
BRAVIERR, EEITACNIEIEAZEE GF2 NSHB R R 72
RN o BEREEREAIG IS TR RS, B O ViR PiER, SRR
R, ARG 2 FReat T RE 240, M/\ 1+ /\BERr1115R, WmEE S
B AR, MR NERR ARG AR . AR 2R T 1 K
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[l B —JL-boAR. 2 REMB RN EIS MR T~ T ERZIEIA,
fibaie: (WL, WTLUESS Rl E Opiss, ERm! | B8 7tk &
P RIRE BRBEME WTRF I ZE , fhERiE & ToEmE | B—Z1, byt
B H OISR, AWM. EN 2O/ AN IR,
AR P & T8 B, IRIR A B B AE

SRR, b A SRR A RS IR . AR
ST AR, LR G TRAT MRS (R [ RO
SH LR | ), BORIRBIE A AR (DR RS e
B . hERR, BRI, R (AR
SR, (R, B CEE T DRk, |

Kb IEAT [ HESIZ ] FAAGIE R 2 & 7 SPiett, AbfielsE
TIRZ s ENY), 82 H RPN RER 2 — R H3k
FEA Rt BIBPI H S HBE AT AR REE . M MAEE
ol PR IR N SB35 5% o tH R BT, (B B R AE RS T TR B 4% . ARAPERR
& H COFIE SRR F AR FNE,; RS YR AR, TRl
TR AR PR A BT fa it N e I ERT SRRy, LAss
W o AP P e 2 L R M IR B s O R R M R T O, SRS
WHE, NRGFAATRIT SN % i g

ERF TR AL, AR 2 NKBIRIME. 8 [E%] . 38
e NEE TRMRR . BREENE, RITEMEES, DAFHY
o A B R A R 44 IR SRE SO AR TR AT Ao (B LA RANVE
PHREFX B EEEE . fhaf: [ RAESTE T RS . EeH
o SarLlsie e o AP, NBEERBA L. | AR bR A2
TG, MEAMIARR TIEENEEM. [RAZHTREACSE
B, RN AR, W BHRAA DA B CR. . A NET
HEIIMITTEHM, RBEAZ, R BRI RE RS

A 22 B e A TRAT BRI N, BARTE S 2R B IS L s &5
W, EEREHADFENERN (bMfELEY A [H%] (hot) ) .
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H P By, G % B IR RIS L B M N\ B RZ 2558 H O A%
BRI, MRS B ST ERAER). (HE KAt
&, BERLERETRITESRE AR, BN RGBS
fE. B, BREEAEKRESHERLEY) (BlnELHETZREE
ED RERGEREAR KR, ARBIBLERE R AT,

Rel e el ts, LHREBRBE T2EZ%, TEELEFH
EE . RSB, ]l 5w 5 L ENE A AR B AT 5 IR
TN fhik: [EB—BMAMIERGER. | MIEHR LR
HRAEN RmIE112, A .

HACAEN L« R EEEAE NIEAT B R AE, BRSNS
g LRSIt AR MiE s s, A HENR . B el
Jial, #E MR R . B B Al ] ReIE R E I E, BT
AT NAEAEFTIRDE N ARA ERZ S T 2R

fib Ay SR R B R RE S TE W S8 A R BB 1 B R %, BR
R LLBAIRAZ i 5RRE F5 H A B R, B AT A RAEBWRA
flo S RFUEA G I B R AP FIREF 4R, B2 R IR A
M. HRRIGAER B TR [ RSN AR AR
%, e R, RRIRESE A R,

LRIV S1 ik /2 I R M= 2SR S Y = A | Sl VAW~ P IS ST s
IR ORE:  [AVEm! SeficE. 1 Prblsgdisir2iiest. | B
Z e B EESS HE kg T RIRRR AT HERRE, EAA
FEAFERRNZER. | ) MEARUIERSE R, [H—HE
BEENELZ . B2, | BEMRS TRs], BER 20802 PR
B NE

S R & AR B 3 MG IR AR AL . A OSSR,
iR 18 fe, w LABERAT T aRfl, A RAES A] BE B A —&E R
B AU i A . Al R it — Ik, 2w REAEEE (eyelash  viper)
SRR, A2 DL A TS AR e A% a1k B B At AR AR B bR — BLBL A S5 A B b
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HA A — EAEEAT R e, ERMRE R AR, EEHCEGHE
RESRPUBRLL. Mg yE 1 F 2k, (Wi /AR G, ik
At [ BETEGEA NEH ARG TS, SRS 1)

po | ANIEALIEARMHE /N EARFFE A R AR, 8RR N
TPiRTE, HEARSSRAAES. [ HEENE A AT E SR & 5 )
MNEHE, ERBIECE E, SR miE T 2 LS DU R |

flAIS Ry —A%, AMEIERERBR 7 WP < SNE AT I L. b
BRI S b, FF2 SO ARIEIE & 5 R A g . miE R IE L R B it
R AL AR 8 A b, (EE & HOMET Bty 7 ZEVDs 1, BHAb ) SR as fd iR
AE. hEERNNE: [RAFRZE. Agdm, UAEER
. | fghze,  [REMEEMRTRE R, KRR, FAT LIS R,
MRS EY b RORENIR AT .

S RAN AR 5 B A Z ML A by, IREEEASLAN L. 52
WwRTEH IS HRRAE — SRRk P B IR A, MR R BRAIAE AR, 86T
WA A — P S ETE A0 R o AR R VYRS A, MR IR e AR
[Hf—E ARl g, EZEIETT. | H2WrA NEE
o |

AR FILRA LR —HE Z N T, AWEEFERT, LKA
gl T BFARRHE KE: (University of Copenhagen) fiff 50 N B HVERE ..
5 =P BRI, WS RIS FUAR I I, A BB DAR I PTaE 1 &
Wil , SERE AR E N A RWEH IR R B0 &M E-EFER
AT E R A] AE A B RTINS RIS —
8113, A A EMPPiREse SRR, BT I 4. i R R
W58 AT DL SS9 e v 0 5 S0 % OB R AR, AN R B SR Mg = 2%
WIT, Wit ER awmsY. [H 7 —MEHEENRE. 28
wt, WAEDEIETHERE FER, TRAMIEE AT B EE M. RN
PATEHATE, WA A EENHEE T, |

x*
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AP ) o R AFAL ST B R BRI R AR B, 2R IMBS R
BATIRDU ST, SR IR RE D #AT - (ERA DFFagEat, Wit
HAM FL g 1 T IR S AR Bt PTDAREE S AR AR FE P REAE T . ARTIIAR
AsEM, B AMRR RS EERPSNEE B FEN S (PlnEER S
=) EABEUE, AkRrE R,

A NERFERM ST B IagURE, RS RIERERZEZ
A ST 1B VRV DAIE I8 S AR il S 2 S &0 I R BE I AR
RE. WM ERE [ R REXEPE ] (hypersensitive immune
response) o ag NI R PGSR, AT R PGERA Al Re S U,
B Re g S A RS PRSI RGO AR H 2T 1o AERE A B3t
ORI, WA Sl SEBURE, BRIRI R RET /RSB EUR B N E)
R, HAE TG R RESRLAS R . B IEBUR I, IR )% REfE
PIE T, FEHIAHKEDIRE. (BRI AREMIERE, FLhif o
BN REREHE (IgE) , mAZ HElp) e skEHG (IgG) - IgE
ASFEEME, EMR S2SIrahisat A s 2o, co—2HEHIM,
AT 2% © A ) i Al e AT FC Al 5% R P KRR, I R B MR
[ (anaphylaxis) . @ B GEEMBE R, MatEamm, H2
RO EME L, e E N . HRIGERE o ERIE, FHE
F—HAE [ fREM R E AR RSP H . BT e
BRARRAN B R, RalEiE, A WS =N S s A @ .

R RRIGE AR IO B AR 2, e S50 T 58 M A .
K G — T AR LS 1 ARG RS RS BL, TeE X
AT, AR SR R, R e R S K
e R AIERI DI B2 AL 114, T BRAE SRR o L
FPER, WIGER THT, ORI AL B Ihhe K TR A T B B
M. 7L Y REE (AR, (FE (AR 2 R IgE (B f
FRTTGAE 00, T M AR 2 T S T 50 B 45 53 B BB JE . FRAPMIE
A EMNTREEETELT, BRITAER. &9, %1, S0c
BB A FARMRR AR A, S A SR T R AT Hft AT

www . gitubk.com



www . qitubk . com

RIS ByrASYE, SRR

[FE R B ] R bR R I, A RS (Margie
Profet) 1157E—/L/L—F4el. MEIRMAYIE, BORATE R4, Al
Ui R G 5 5 R IR I B R PO AR I AR HOE T, M
ARFANREFBIEM . M. [/EsibpdBE T, SEETEAAE .
BEFEE 7 RENA, ERWEBECE MW ENERIREE ), B
REVBAPREMEAS . Wiy, JUECE Bl e % b BRI 2 A IERERY .

[ IS — SRR A AR I BR ST R, BRI & — e el R T 75 1Y
P IELRpEE . AN, ARCRHAM, Hge g, |

FrEmAUT VIR B, SR H Sl E
BF, EEARTRABELEET). MRFRE R ERNESEOR, BB
HATH S & R NP R T BRI RE SR . BRIt S, EEE
SERFE L, RSO RRR GGG FERRENGE, i Esryg
RUFHSEEE, M 5] SEHEE .

7, WAMRE R R ARG g SR IB U E. FlInRF 2
WAL B AR LG, 8l & 9] SR R

£, MRZBEWBEEE, WRAGAEHEDY, ek TH
i/ NEER TS E O . BRI, FHRA S A A& e #
BE, HAWERZ A FEREGEHFNPRRENER, HlinE
A DUPE S B AR R EE R (aflatoxin) , BRI E AT
=3l A8

Bef%, R B TE H,  IEERCRE IR AT DL R B AR M B AR DR 7
o QR SHHF FHIgEAR S B 53 2 (1 S B, A PR S BBORE IR JE R A A
1o SR b, MRk, MEMEAIURACAT B R R A, B PR AE Ak 7
ARG BER MR E . USRI U TP I MU A
AT DURAE RAE ST 2 R R A DRt I 1
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MR AR R AR, BRI EE X R i R (BfEE
WO EAZME S BRI R R SRR, B RO ST BN ik
B, BIARE RS AR, S S BN R, AR R
{2 X, SEME RA. RARIER, WR IR RIS R K
O, RIS TR . T8 MR WA 2 R B B S AR U
JEA GG R, BRI ARG R K HRIGALAR . 525 1) B 4 & H
FIERHEIRTT, EEBPUE IR A S BRI E 5 9. R BRI
e weAy, MRATERIEEMEA, AR 723 MmMEH, B
PALRRIH, BN A BATAS 1 At iE e e A8 w7 BAP 35 e i

W IR BF R HERA — UL FE A S S i Bk e
(MacArthur Foundation) HJ [ KA #¢] (genius grant) , {HEFZ24H,
BB A e 2. PHER —HER, ZRARAE BREE Sk
. AN CBFESHEIER) B, Z@EEHrE AR AR S
FREERE, FIRERS A At U EHERR T BURY), (HIE I 3E IR R85 .
o0 I EM BRI o RETTPEREG . AR, E R e S R I
BmNE . GNP R RS W Y, R ER e O A S R LR 1 1)

i i o

W RO B A Z TR A G 'R B . —o— =4,
BH2 e /D E N SRR 1165] S5EE, AR/ REPUR KK R
BOCR R . S s IR IR AR i 2L R TAE s /N B, a3t
DI EEBORE P i —(E2D B (R ATgE. IgERIHS, sie BAIE
=2 BEFTAERAMAL) , itk — 2R F e/ > B R R A #H . 1B
B EACIgE ) S E AR SUR T iR R IE . 12 R B2 R FHEE
gEZIP) L (Russell’s  viper) MEATAHFRIFIE R, < AT HIgES] 350024
WEAIEINIIRE.

B2 MG A0 SR AR AT A A B S w1 R AR 2 i IR
%, A BB R S R U E P R IR IE . A
TS (R NS IR OB G, AT DARRRERAP 5 e I X P A R IR
FrlEre il R, T H AN S B w B VI AR AR AT, Rl
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e B R R B E R E . MBS AIHAER C
M RE W PRI E A B BT, (EREP S NI (B
e HABAR /N AR B ORI B ) w] e &S 3 tH AR AN S S
B, HRm R 2R 7RI SUE R L s R, SRR E L
FERS), RS E RIS 5 AT BERUAN 75 Ut & it Be 3k B Ko ¥ 71 IR 95 7
o PEFZARAEN N AR APl AEHR AT, W2 % s .

oAZ L, WREUEER TR, RIMEATEEFNRL, AEHEER
O+ NE BlEeie e, @ ANEAtes. HAbh - il s il sy, s
TR, W KBRS, MR —IRE R BB,
ANBHTEFRHRARR — I, BB R NFFZ 7, B A 35T
R Bl B R BIEE Bt a 2, #Tti U A, Ah, 3K
(Pl 1 ff g R AE 7> 1 PE T AR 7 20, BRE SR PR R s, wh
HRATM R R Tk, EEALRRMERATENRIE, 5
L E A

81 from three to six liters of blood: World Health Organization, “WHO Guide- lines for the
Production Control and Regulation of Snake Antivenom Immunoglobulins” (Geneva, Switzerland:
WHO Press, 2010), www.who.int/bloodproducts/snake_antivenoms/Snake AntivenomGuideline.pdf.

82 43 to 81 percent of snakebite victims: I. B. Gawarammana et al., “Parallel infusion of
hydrocortisone + chlorpheniramine bolus injection to prevent acute adverse reactions to antivenom for
snakebites,” Medical Journal of Australia 180 (2004): 20-23; C. A. Ariaratnam et al., “An open,
random- ized comparative trial of two antivenoms for the treatment of envenoming by Sri Lankan
Russell’s viper (Daboia russelii russelii),” Transactions of the Royal Society of Tropical Medicine and
Hygiene 95, no. 1 (2001): 74-80; A. P. Premawardhena et al., “Low dose subcutaneous adrenaline to
prevent acute adverse reactions to antivenom serum in people bitten by snakes: Randomised, placebo
controlled trial,” British Medical Journal 318 (1999): 1041-43.

83 forty to eighty times the dose of viper venom: H. Moussatché and J. Perales, “Factors underlying
the natural resistance of animals against snake ven- oms,” Memorias do Instituto Oswaldo Cruz 84,
Suppl. IV (1989): 391-94.

84 able to withstand three to twenty times the amount: Ashlee H. Rowe and Mat- thew P. Rowe,
“Physiological resistance of grasshopper mice (Onychomys spp.) to Arizona bark scorpion
(Centruroides exilicauda) venom,” Toxicon 52 (2008): 597-605.

85 from the vipers it feeds upon: Sameh Darawshi, “The ecology of the Short-toed Eagle (Circaetus
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gallicus) in the Judean Slopes, Israel” (graduate thesis, The Hebrew Universit y of Jerusalem, 2013), w
w w.rufford.org/files/sameh_darawshi_RSG_Final.pdf.

86 The little lizard can survive: Eliahu Zlotkin et al., “Predatory behaviour of gekkonid lizards,
Ptyodactylus spp., towards the scorpion Leiurus quinques- triatus hebraeus, and their tolerance of its
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K], IR 2 R A . MRS H T, REA A K%
AR BRI, N AE — H ARG R, MHEA Sk
FIRE R AR, H ML SR EAEBAA . RE,
FEAR S S35 R, AP A T AR 77

HAEHUEME H oA A g A 2l R, A PIOR B s 3
A, ROERLER R, BEE R MM, FERE I SR R R .
BRI B AR TOH T3 FOWERE . 5 LR B M AR ) fiE B P A
y, BBIREDIFRIS. MIEH, Mapib e G >ErEREA,
IEMURSEE TR A BIRTEMINE L. PhkESR, €478+ i i
Sy A R, AR BEACH RIS R, g pra & sl €A T
B, CARAATIAS s mR il AR A F - G R A
Joo AbERE.  [FEAKEERE T, RAEMTEERLEEAAR. |

ms, BHEFEEHRSH RS IERNICITEI 53, WA [ HE
] (Toxicofera) . AEHEMCHMERPAEBEUSZEERMNERY, ke
e F AR B 2 N A= Al B B . FERFIR L T, 18 455 X122 Hh 4%
s, MEA T AHE: e, AEEIMRRESZE ZREZE,
A sE R T 20 (B A sl HARR) . R ESUZAEY) (BN ER
Whh ) HERFERIERBE I EIRES 1, AR AR R — LERE A WA B B I R
HIUAT 75 3 22 B PR IR A 2 T

ful 2 B BIRDCAE A — Bk, 18 B REMREAAP AT BE RS A H AT s
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SRR EH . FR0E IR A E R . R RN
FEAR, s e SRS MU . AT BN SV MUEON, SRR I AT
A TR, RIS ASENEEE, BUREA D, MEERIEK
BUZLJR T I BRI W] A2 (BRI AL HH AR, K OR 2 F R PP i R R fi
ks FAMLCEGE RN, EHEE & 1036 A R 2 Wl vE R

x*

Ay R A B SRR Y R VUM 1 MR B I RCR A A, T R 2 MR RER
(K1, (EBEATIEARSR KM B b AT IMARE . BGE 3 D) Wb ZA R4
S I FE A R Ay . FF2 P 0 TR0, B LU Eh YY)
BRRFFEME, BRSRE o, HSor AR EA A a0 R
R T AT I — MR ST SR A BE AT, RN MERFISE HE T A RIEEE /)
HURGER. T AR SRS RE KOG R R MR N, R B RN SR
s T (DR A T AN P B0 A K e — ik

WF 2 o R IEN IRy SO, IR B8R . EE . TR ELNG
IR 2RIy, AR A A Ra P E R H 2 —. i H
AP YMHEEN —EH . BARELEFSRZERIINEE, fEEY
FRZARE R . (B2, WORBMEE B SR S st =, REF
L o )~ S 5 A0 HL AR (1) SR A (T AT T B il 2

FRIZE MM E/, W% TR O BEEN
(fitness) o 10 M 1] DAHH IR B — R BhA7) 5372 Bl 8 1 40 A B2 I A 22k A
RS ER. BEANESEEHH (THZ2XK) Fmdlr. KB (Kate
Gosselin) HEZAANUIRZE2E. JkniZ% (Cameron Diaz) AP EGER, A
WS H. (Oprah Winfrey) ASHCH S84 25, {H & a0 52 b A0 08 e 4
ah RS T — R A RN, ALY A . b i 22 R AT DUEIE T
%, HARW ANRIZRE R ER] TR, Frolidn [ | 250,
i, REENSESEEHE. AR EE, (H23E R HM 24
JH. BEERZIRE T 720808 AR ET 17201840, 7
B—EREd, Bedasg o E aE e Ve R e EE T X, (S E ERFEE
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JEAE T B AR A RS N, AR SO RAR BT AR

LR L R — {1 A e A e o, AEAEA KRR S . BRI 2 AT LEFS
B, s BEA A ORI EBE I, (HE R JE T DGR R )
HIRREA EIREE, SRR R RS . iR e — R4
MREZ AL EE 77, BB A AR AR R PRI @ S5 Ak e MEME Bk
GIEEPE RO . BN, BHEIEEEES AT CLE M H R R &, nl&7EAN
FIFARS T ReeR el B C el e R B3, 4 ie iz s 2 K s
1) TFERNGE ]  C(honest signal) , MEPE$EILEEIRAEAFMRAE T IKIREE
B A A7 R e 42 B P i R W EEL & (RAPIEBEHERATED
R ERIR N RE K AR (BRI g iR B FIE H TR,
ARGt A ZE S R o BrUL, ELemEVER (88 ] A Ei ik
HEaWRANEEE, Bk Emn, mRMMAZE I, & D
ZMBA, BREREEEIET £

TR A s B e, AR bR ) DL B £ i S 70 WA R R
R 8% . P42 RE B n BEAR T 1 7 RS NRIRE . RN SR AR e,
ole R E S N Z ML E L 4y, (HIgFESERR ] RERR (e 2 | e
A E TRE S E AR A, BB AERN, FHRERMEE
B A AR B 2R

HATRMR SRR, RS MR 70 ST A B e 2 4583 D 1
Y0, FERlE AL PR G a AR BE R . T8 SE DR AR 95 A T /N
W, R Ty o3 R T KM BE O T 2 R e A AR B A MR R e
H, BEARERE AT BURE FEHAYINE A BRI
REHEMMA. NERRFEARNE R, BRI T, FR0ER
p ] S PR & 1, BB SR HUBT DI . AN, SR pedR K
RIS, A AR T BRI AS, IR0 B e 1 ifE(H
JRAAT 2 75

AL AR, BRiEREERAES 2 &, TS E
IE il s 2 A%, SEHT BRACEI R e sy, R B A2 D RE R
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18 Leit 7 ar il E R BACER 2 (resting metabolic rate) , iE&ENM7ERE
ARRERFTHAEIRE R . R AR 2 I B Hh 75 LA By i EE A Ty e Pt 75 1 280
HEZHE, BUIREEIEMNR .. MEIERSE, MESFENREE R, K
Mgl NPAR EAREN 2, il anst A6 5 5t B K ssRs, & Z T
FE RS IEEIE VLR E, KRANRER SR A g ERE. R
AJ LG S B8 A8 S5 A G0 B AT A T AR R A, 9 A 2 R A
AT AR . RISt [— AN , B9 3845 1E
fE, Ba S rEFE RE E128 g A IR BB B m a2 =T —.

BB RGN ABIR S . A—IE L, WA THAE
W, = RZHPRERB R iNG 52+—129. 5 —JEF U,
WP AR $35 b B b (P R i (death adder) fFBLIEFIEE = K130, X
MRERIER T Az =T —. BAjEEe, B SERcR, 61+
2 —RHsr —MEERRERHR RGN L. MR, KES R
B, —RRNAERVER R E R S UE A 1%, MR R w7 — B
Bh, CPIASHEEIE 432 1131, BrCAEEsRER, SIS B A AR R
BRI BIZES), BEGRE. MY, AR ZEE S, Mx
BRI J\R 132, ISR R e T A 2 BI04, BiE
BR b HAERR RN !

IR BIE TR A S, FRAM T CAHERE, L E)yn A A e Al ) 22
PRI T A e fhsifi A . s RS et Sl HiE, Wit
PEE AT . BEERA g MEARERN g H, 1
W, 7fEFFZWt i e, ASLLRedn b BRI ENY, 1ERA L EBRUR
ANEENRE, s ANEHEER133. MAEE R T i8R
hi, BEREAZEM (pedipalp) W) E KuEMEGRF I, 0T H 2k T B2 B i)
RIEY), WRARIIA S H B W18 & & T ) B A e e 15
R ER, KRR RS, DR T E R e
o SR AR, WL B IR, SRR =02
—. WERERE IR, EERe A 7B SRORE, BT —egy
HER, AR ANRRE, 40F 2 LA HERI134.
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R Beipme Nlp AR BEIZ N, W R6 g 1] DA, AR &2 H
I Tt

BHE (RS RE L M RERA IR, & VEENE, SRR EAERS
AL LA S e R ARAR . IR B G S PUE AEURIIIZ B s g rp, MR 3 &
FRAR . WUPES) 5 R A7 LR AT, LR HAREF 2 m] R
M. SRkl a2, HafREIR00, o RCREE R DT
o EEEAME., W SR EEEn, SR A REERRAE
g, #le M hAs TR .

I B FEEACHRIY, KADNT A 2 BFAT, wER L2 XIS &R
fa. BERMIFEHICIT 3N, LR HARATRIF g, Rk 2 it B f
MEER R T R LSRR, RN T RO IRAFG I HEEE
Bo (B ERFEEASME, BB o, BRI R ERAR
M5, AERFERIRARUE AL T AN EIR 8. A7 SR UK IR L2 5
ABTEE, BN SR Ji O e I R IR D R B B SR AR Al
BT RGN RE ), ERAE AN E AR A 5 f R BGR BAE —A
af, FEE. HMER 7R, By Al AR PTG R DA B v 5% 3 AT
FEA B R H I BRAR TSR . 1 b S5ORD I A R () f (S SE AR A A

x*

AT e AR 1 7o O B AR Ol B RI2RERR. ... ), WHER
PO SR B ORI, ANIEE S BRieEIE L 1 ACER, FARARSESR
ok, FARAIAE HIEE T g, REARIEE T Big 7+, AP aEE
MR gt R . AR5, BB R S A AR B 2R B e
R, SRS AR A Bl RO R B B = o,

BE R ZHREAR, AR RMOB K ERR S, R B A REN, A
EEFATH T LIEA+4 . RIEZRIGEA 2. EFHERIE—Z],
HHE PRI, IS, AEHE N2, AT EFEAEAHE
g, HERRAREPGEEEE, m2s THIER T, IUERMEZIEN
R -
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AR, el HE—EE FEE RN AR A TR
WA . B REE T2 4/ MR B AL BE. ZEh, 2R 2 g
Z% B (Waianae) J:Em‘iﬂiﬁ@ﬁ/\ﬁ (Maili Beach Park) , #5844/
%%E’Jﬁﬂf’aﬁlﬂ M EEZ BB . #1, FEEGAMES LIEEm
e, ERIE—, ﬁﬁfI/J\E%EI’J{Eﬁ@JEP W SERR BT AR, RS K
BRI . AR RRERENY) . M NEELIGRE L . ﬁﬂ%ﬁ@ﬁi%ﬁ?ﬂi
WAEE, e higsa, ﬁﬁ%4@1Fﬁ@?ﬁ§U$ﬁ'ji%%§%@ (frogfish) , #X
B AEIE e AR AR B VIR R K Y, 5 RN Qﬁﬁj@%ﬂﬂﬁlﬁﬁﬁa
SR AR, PR, A e REE— i_, AR 7T A Bt BH B S
Al B AR YA R A . IR e R, B R A R iR
WA HLAERMR, B0 A =%} (collector  urchin,  Tripneustes
gratilla) AimikEfH B eEESEH S L, HARBRER . e
R F B B 17 S BT T 0k BE e R 1R B R b R 5E
KL, edAEMEFNRMERARETRED L —.

ANFREERA, BEZ /DR L, BEEERn L E%.
HE IR, iBRES NG S A E B INGEIZ —. BEFER,
&2%%@L&%Mé%éﬁﬁﬁﬁ%ﬁ@5 BE(E N B
8, EHZHE, e RN, W HEFHE. ENK
REZ AT, ZHIE e R 1. BTl A S SR I
R, RIE R RS HEEI VI . BRI A

HR, KRB

IR, W b I — (AR R, A A S AT E RS
A CEAE NTHEM A IBR, RS IMEEI/IMZLEAC R DA L 2
BN, FhnEREERRN T2 N KR, MM AEAESE
IRNEEH, FrC B E AN —3RBE =R 7. B FE D>, H
b — iR 2R FAR— BT S A R1%, BREREANLKET
[ L&A | (wana)

[ FLAN ] 2 B ERRE, feR 2 lERl (Diadematidae) HIHEHE .

www . gitubk.com



www . qitubk . com

B FEREA -+ 2HiEE, Kb R28eEN. ARAES0 LW
M IKIENE (Echinometra mathaei) FIFSEIR I (black boring urchin,
Echinometra oblonga) , &M AMEZZ [HH41]  (fina) . iSRS
CLFZEL,  Ai@Estd™ By AR oR], By DR A R R 20, 3B/
RHNTEIE LRI SRR 2B AR ek, (A SRARIEREE . A=51
HIEEE BFAEE [ TLER]  (hawa‘e) , REMMAEENER. &Kl
& (helmet urchin, Colobocentrotus atratus) FIf1ZEiE (pencil urchin,
Heterocentrotus mamillatus) #BI% A S8 WAL, A IEEA YRI5
B, A LA : dilEE (Diadema) By Jl R IE &
(Echinothrix) WHENE, Fehl2RRIBENE (E.  calamaris) . ANFH]
&, A YSTRAIEOAEIE LI P ER ARG A0 A B EH .

BRI 218 B BRA N ARG, BRI IE B e AR AT RS B =
Wi, BRPRER/N AR SR TR I E R R BT 5K
TG 2 O FUAE AR AR, R B A AL EAR, EWEZARE AR
Y o ek R e AP B )T P AT P RO« B 3 2 1 R S AT 5 AT )
R, AR ERRAR R o o B A R A el G (R el T R A A R
B ARATIE AT R, (ERME M SRR AR B, (&
R G B ERIE AN, HAAE .

IR0 T, ANEEKNE G 7R  R I IR AN AR AR A —
Bo MECERR . ORI ELi R T HLARER, Bl skl R AN B, (HEGEZ R
FEREWAR . N AAERFEERE), BT CEPOa BIRRIR, B
& TR ENIRESR, S S BA [R A/ IME AR A R 2k, T Rt AP S LA
AT . ERIEBIEEENE, B N IEIL R RS . S ARBRRRA
HAI T8, ORI PR ORISR 5 82 (o b 2 1l o
Al B AEIE IR E HARk . FFNEFHBAD T,

15 VR, il BIRAT B IR T %, (B2 (o L.
S ALE N HORIENE T, WA AL L IUE RN, RRER
. Tt LRHLER SR T RIS £ T AT OB 45 P
R, RIS TR SR AR BIEL . KA T +4h, TR
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FEEERAE. WEOEr . R JAHT S AOE @RI, B
LEAGIRDL, A BABER T A . AT T, WA,
15 BlE B LRI IR 2R

ERERIA T L, AEE LI 5820 IR e I IR 1) 3= F8 7 Rk 5
M. Rl IE Bl AN KRy, SRR il SRCIE S g . FRAE T o
B2, /AN FEBE AR RS DA U . &R IR AR
20, WEERSZE TER GRS E, BESUR L REARIRT:
[EHZ O WURIBRER . MBRPRR. SO RCEE, nlpeer g bnpiRsE
1E135, |

PAR PR SR P, w8, WA RRIIRA 2K, EmER
PHRA R . BGERERUR T KRBT, BREEAIEILION . FRAEEHAET
KA T, R O AR AR EIREE N T, SRS
MAFMEEY, BAF.... g0 FRBNE T 1o FATHE 7 I 0m IO BRI i
w, FH . BRI RROEFa BAM R, AR T HA,  (EARBRAI AN AT
FaBH o TANKITE B AEA BEFE R A= AR I H 2K

SRS AT U AR IS R AR T, AT A S R T R SRR T
AR, 28BS R IR 7. AR/ N, 3t AR GG
) BRI TAETE M. 8RR — s e 2R LY S 2l ol
FBIZIR, WRERERZ K (TRARRE .
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B TGN (LA .
CRABRE: SERIEE. RS
S RRHRS, WAERE R [y ) Aompiatt, mo ] "
Ao BAIFIIER Loy TG E SE il 5] SRR A, MR AE 2T
BEIE il BT, TR AT A ATIE LR R ST R BRI .
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SRR IEA NSRRI E RN ARG s RN PRERER T,
BEA AT IR AR A A, BRANH A B & (R B PR aE, 2B Tl

BEo M A TERR AR A LT A, B S 2l 1) 22 DR I e (1 51
., AR ER NG, H2, SRR e LT R 1EE
BN, Bk i 5 I R R A AT A 1 2

BT HAl S i SR R B 5, BRI R R 2
HEAETT 2, WAITE A AR B 5. FRAM W] DARIE S P 2 ] F) AL [R]
o, FECEE i PiRRE ). HM A e E s e SR s 2
DG MIMIRIE, SEIIL RIS & RIFE T3 T B 25 52 P 1 o
g g L rp 10 5 3R IR F Rl S B TH AU SR

BRI BRI 2 g e 8 a5
E, EEEEYIR) A T R R ] e R B A 9 R A T ORetE B
X, AReT ELA UM A B . S, ERIRTEY), BRI sRA A
THH O S ENE AH R B, 1EEWE A SR8, 6
G2 B H RGN R AE R IR . BEFA Y & 1E R AR
S B[] (RO, T8 R EEF SRS, (HAnR SRR B i R H AR A, (8
RPHE 7. AEIYA S UNPER, SEMEERER. 27
HAbFFZ 8, FATR 76 ANE AT A e P 21 1 .

77 Lt B P ) LU B AT 136, T BB A 13 B A P
o 1y Hig e R & 1E AR S B PROE I ZEBE R 50 SRS B
Ve A E A 1T, 2R E YRR, WEEE. AC
AT G A& R il 3 U SRR E G S8R 4 e 2 H AW
v SEIEE HNE N, R IR RS LR, HOpios
PRI (EAZERLT) . MERASEIEMNESREEZIRFR, &
BB 4 nl DU AR 2R TR ORI . A R P e sl e 15 21201,
PR A A AR B2

ARG AN 1R AT AL BRI R B BRI ), (HRE A
P13 5% AP 25 VA 20 8 DAL () v A iy DAL 5 s m AL, s M R iE
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REBMMERRIEHET . WRZL 1 R B S S AL E A, FRAMIB LA
HIFFOEAT EIRA W TC . B Z A AR B 5B 7T b S 2 M T
R, FRT DB . < AT [ AR A POV AE 5 kS i SEOE IR Y 2 v B e A
B ENY) b BATRATRN TIPS IER, Al A2 PR 2 RiE
SN AR 5% 6 B B O — TH ARSI, B R R B R E
LIRS M.

117 a three-inch nail in your heel: Justin O. Schmidt, The Sting of the Wild (Balti- more, MD: Johns
Hopkins University Press, 2016), 221-30.

118 gain respect and leadership: Vidal Haddad Junior, Jodo Luiz Costa Cardoso, and Roberto
Henrique Pinto Moraes, “Description of an injury in a human caused by a false tocandira (Dinoponera
gigantea, Perty, 1833) with a revision on folkloric, pharmacological and clinical aspects of the giant
ants of the genera Paraponera and Dinoponera (sub-family Ponerinae),” Revista do Insti- tuto de
Medicina Tropical de Sdo Paulo 47, no. 4 (2005): 235-38.

119 after collapsing from the unrelenting agony: Hamish and Andy, “The worst pain known to man,”
YouTube, August 5, 2014, www.youtube.com/watch?v=it0V7xv9qu0.

120 for hours after the stings: National Geographic, “Wear ing a Glove of Venomous Ants,”
YouTube, March 3, 2011, w w w.youtube.com/watch?v=XEWmynRcEEQ.

121 to withstand the sting of the bullet ant: Steve Backshall, “Bitten by the Ama- zon,” The Sunday
Times, January 6, 2008, www.thesundaytimes.co.uk/sto/travel/Holidays/Wildlife/article77936.ece.

122  an unfortunate encounter with a lionfish: Heinz Steinitz, “Observations on Pterois miles (L..) and
its venom,” Copeia no. 2 (1959): 159-61.

123 not just cryptic—they’re “repulsively ugly”: Albert Calmette, Venoms: Venom- ous Animals and
Antivenomous Serum-Therapeutics, trans. Ernest E. Austen (New York: William Wood and Company,
1908), 290.

124  “get him to shore without drowning”: J.L.B. Smith, “A case of poisoning by the stonefish,
Synanceja verrucosa,” Copeia no. 3 (1951): 207-10.

125 “may become almost demented, and . . . may die”: N. K. Cooper, “Stone fish and stingrays—
some notes on the injuries that they cause to man,” Journal of the Royal Army Medical Corps 137, no.
3 (1991): 136-40.

126 his death would come from the sea: Edmund D. Cressman, “Beyond the Sun- set,” Classical
Journal 27, no. 9 (1932): 669-74.

127 died at the age of forty-four: Rene Lynch, “ ‘Crocodile Hunter’ cameraman: Footage of Steve
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Irwin death is private,” Los Angeles Times, March 10, 2014, www.lat i mes .com /nat ion / la - sh -
crocod i le -hu nter - steve -ir w i ns -la st-words-im-dying-20140310-story.html.

128 the added metabolic cost of a baby: K. Melzer et al., “Pregnancy-related changes in activity energ
y expenditure and resting metabolic rate in Switzerland,” European Journal of Clinical Nutrition 63, no.
10 (2009): 1185-91.

129 by 11 percent for three days: Marshall D. McCue, “Cost of producing venom in three North
Amer ican pit viper species,” Copeia no. 4 (2006): 818-25.

130 the first three days of venom production: A.F.V. Pintor, A. K. Krockenberger, and J. E. Seymour,
“Costs of venom production in the common death adder (Acanthophis antarcticus),” Toxicon 56, no. 6
(2010): 1035-42.

131 by less than 10 percent on average: Heidi K. Byrne and Jack H. Wilmore, “The effects of a 20-
week exercise training program on resting metabolic rate in previously sedentar y, moderately obese
women,” The International Journal of Sport Nutrition and Exercise Metabolism 11 (2001): 15-31;
Jeffrey T. Lemmer et al., “Effect of strength training on resting metabolic rate and physical activity: age
and gender comparisons,” Medicine and Science in Sports and Exercise 33 (2001): 532—41; and J. C.
Aristizabal et al., “Effect of resistance training on resting metabolic rate and its estimation by a dual-
energy X-ray absorptiometry metabolic map,” European Journal of Clinical Nutrition 69 (2014): 831—
36.

132 eight days when replenishing venom: Zia Nisani, Stephen G. Dunbar, and William K. Hayes,
“Cost of venom regeneration in Parabuthus transvaalicus (Arachnida: Buthidae),” Comparative
Biochemistry and Physiology Part A: Molecular and Integrative Physiology 147, no. 2 (2007): 509-13;
Nisani et al., “Investigating the chemical profile of regenerated scorpion (Parabuthus transvaalicus)
venom in relation to metabolic cost and toxicity,” Toxicon 60, no. 3 (2012): 315-23.

133 isn’t required or won’t be effective: David Morgenstern and Glenn F. King, “The venom
optimization hypothesis revisited,” Toxicon 63 (2013): 120 —28.

134 20 to 50 percent of the bites are dry: “Fortunately, 50% of bites by venom- ous snakes are ‘dr y
bites’ that result in negligible envenomation,” Syed Moied Ahmed et al., “Emergency treatment of a
snake bite: Pearls from literature,” Journal of Emergencies, Trauma and Shock 1, no. 2 (2008): 97-105;
“one in ever y four,” Kastur iratne et al., e218.

135 “and respiratory distress may occur”: Ming-Ling Wu et al.,, “Sea-urchin enven- omation,”
Veterinary and Human Toxicology 45, no. 6 (2003): 307-309.

136 tend to be simpler in composition: Nicholas R. Casewell et al., “Complex cocktails: The
evolutionary novelty of venoms,” Trends in Ecology and Evo-lution 28, no. 4 (2013): 219-29.
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HEhE AL
R 595 0 2 o A o
— CRIAED bt
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O R AREE B 1) ni R iids, A AR AR dh—E E A . Ek
e PTE R, A EGE (DEET) I &2 mPRRE 252 R, 478
S5 FE SR EL At & 1T N T A e B4 o A2 B BRI e A By e Y b [
RgBPHH, KT EERE T RSN, BA R, SN,
T AFARY), BERAENRME A TR UE R, (RfFic RS
1

AEIA L GIB R —E 2R, LR R AR IR A

FAERTEABAS H IS RIS RIS, e PR e FLIE AT 257 IR
HHoE, HFELWRA. IREWEEHALE (Lima) B, 4B
FIEEMESAZM, ZRH TR EAREARGR. RS R B
TR 242 (Puerto  Maldonado) , #FAITH_b EIA7 i~ 35 1M 15
DR B B B T RS BT TR o RN ARG . AP ese i 2 B —

, SATHR . RET, HERRATFEZRB . M RE
TERTZE CTHRMEHR T | ) gEHEEHRIHKEZMNZE, RE
HREERIE . B8 1 IR, FA MBI Z A AT B4 AR AN B 41 H
dho FELLZHT, WARMPRGFHEET O R AEARITE, W
FHBERI TR AL . 15 LU AR A2 FBE 5 i BB SR Y

A — WRIEAF AN, RRI RO, &7 S IR
WoiRe (HZR] T SIUR, KIWNHE T, FIEMIEEE ST e FAk
A, SR EE N Ak = JEAE 7 DR TR 1K, IR IR T DA AR
HRGE. 2 VLR, REERNGEREERNTIESE, oM
FRIA0 T ARITE BA VAT H B

A A TN FIE AT, BUBEESRAE T B A48 J i E)
Y. AL FIR A IR i BOCHEIYI—A 2 RS, A SRR, 1M
e BT, HAEHEE AR AL,

x*

NFRER M 2 ] B Bl (R Bh A AR A, Do e (BEE) b, T 18
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(BRI KA I 7Y ke S AA R AR AN RR A A2 A e 1B, &R A
3, Rtz (B ERUN YR AR A RNz ) o A dim Sy i)
H, A MR A R I U ARAE b, wliEA I 7 2. AR
s LLE S B 7% iR A e ML (L e i i B 22, T e b g B TR L
FRMEERIM (ARERA T HEASREE)  MRMAE (iR
H | GERARSE, (HEE e N AR BT IR A 2P TR. 2R 2
SCACHR, BB A PR A, SRS AR H % 3k R UL T8 B A
] P RS fh o

M AT ER 2 S BT 2 EH G . BN REAEHAR S RS E R
BRI\, THH MRS E ARG M LR EE AR, ige B
e P B PRAE, A EE AR R G A B o I R P IV 22 A
AR . AL RSN B R IR BAL, A iatiE &
ORI AR A AR . Mt S ey 2 5 ROE B, BB PR B
BN CAFERS o G5 4 B PR B35 R A0 AR H A RO ROE (50 2 2 B B4,
DAREDR T AT 25 B B R 3L B A . (BRI, IfVR0E eI IR e e A,
Jl A S ARG Y B 5% BE ) 8 i A A

ALIER S T MBS H 2 U2 1, B, mRrAL &
RERALMER. BLAH S FMALZR, MALRESHEMMERE, 8
W EAREER S, MR A Y 7T IEmbs, HEz —2EMIE
wAN, BERAFAMERN A5z —, #EAEMF (microliter, H &7
2= FEIE R = T EE L NMR 137, HAR N s E A 2 i
RS A 2+ BIMEREAESMEER, 25 KMk, Wk
P MIZ O E . A A MEREEAR. DRz E, (HAeEH bk
B A T2 —. MRIHERAES 2 MAE, BAER = ORBE s T
WL BEMT. SR ANEERE, HEATE MERAIM /R, & 7 ANJHMERERET
HazhTHo

ALMEBRAR AR . HIMBRE DU, MM R A& — AR A T
T8 HEORIAM R ASMEAE (R MBS SN . /MG B S 45 1 S EEATEX
HNEMAERE MR AR, /MRS S OB, G ke US4
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B BR . MR T] DAAN AR ) Bk A M B 45 B,  ZBAEMER, DA &
PRI . Qi SR A /MR A LR _E 150+, AR R 32 1 i1,
Werifim ALl B2 It (hemotoxic) T AWM (L
BRI TG ) Py B TR .

x

AEAGARAE B2V B i i Y B A9 M (Rio Grande do Sul) i [H] 2E
AREM], RN, FERRBIATIESE A 1, IRTE gk, BA5EE
wiRAE . BEOMEM, D BRERRRE, SAG IS A A o s A o B R [
WE. NBRIRE EHRIUR IR, U R B SRRV Bl L
PRE RN BT, SIE O SR NERE G2 B BN, MR s it
A, PRIRAREAEAGZ ZEALIE . RE A H I A] 58 & ik B HY i B
B, REHEH O RAEEE, (HA2 % 5 IR 76 40 A 5545

YRIEEAL, R3] 7 B REMW (Lonomia) WI%&E, B4R
mENEase — REMPHHE, REDBBMES 7 ERM. #2
NEBEFPERH R R AR ERE TR 1, (EAEF O KIE.

K EIHFl (Saturniidae) F"Hemileucinaein £ f) K #E AN AS AR,
FREANR . PIBAIRIME A, e — ke 7. SER RS AR AN
iR, {H2%a403F % #E R . Hemileucinae )4l &s i) 5 2 HiBR b B =
Y, @EEBEAZHOE, BEinLZENALE., s MEf, HEER
JEAMZRER ) S RE L, AR T AR T R E RS, B R AR
GO O R B I B . B RS AN A R N RESEALE S, (HAE DL
Bk tig BE, i KRS T . BEsiE L (B2 HELMN
i, R R LA B

MR PR R AT, Ay e b E e B IR AL 12N,
1 A2 K A HERE H X TPy A AR 1o T o 7 VRO P S8 T I R A A5y I
v REHEBUNSRIBORN, SN2 EAE TSI EG. 2800
BEHR R Rt b, (2 EOR BRI 9 & A28 U T ) 7t 2 LRI
155, AR IR ORI O b LR S NSO, 32 3 A BRI B 2 AR R
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ik, FERRRMEI . G2l 2 &85 7, (H2
ROH BRAEAE — i, R R T M — e g R R s e R B B RR A
B BB R e o] SE BRI PTER ) [ MAEf&#E | (hemorrhagic

syndrome) , i fHAE R RS BT AR IS ORI il . e oy
i, EEE P H e AR .

FEEEAIAE, IBHELER T T SE 0 MEARAE, — B 4G I I DR I i A
IEMIFAE I BRREANNRR 2 A%, A i s s/ TR IR R 4e L,
e REHI. S+ Lopap (Lonomia  obligua  prothrombin
activator protein, [Lonomia obliquatMLEHHILEA ] WaEs, —H/\
T hfE R R 138 L MR T HEdE, RS MBI . £
IE[E Ry, B ) Losac (Lonomia obliqua Stuart factor activator,
[ Lonomia  obliqua#i &t MLK FiEALRIBRE B E ] M%) 13954
SANZIREE MG (serine protease, REVIErE AEMIEEZ) FITIAH, RA®E
SEFERAHER . BRI B L £, HEB) ) — i AR T B AR
Fr, WEAEZ M. WA IR, 74 5 i S B B AR
fe, B8 FRRIEMURIA TR ME N &N ] (disseminated
intravascular coagulation, DIC) . Y&s&IfeA & 5 d ARy, B4 M
Wit Ve A% e 2 VR B BRI B, 5eq% 52 B PHARE(H 284 1 Mg, i peb e
T EH P A%, LopapflLosac® 5| 453EH KEMIMAE, (45 5 8- 1 i)
WA, & BN ERL R A, e s 34 Bk i
ANk BESRE ARG T, AHZ AN 50 4 IR .

MR 4k, WREREREREEMHE, MEErH g
(I8 2 30T EIRAE S o BT (R IRp S, DA 2R Bk e el HoE B (2t
TED o HERSEAR WA, BRI e R A SRR . AT RIS ER
Frg it iE ey — b i RMBEE, A =8, AiEBUNH, e
REAE, WHATREE RN R M2 ERT R FE .

WFE RS ARSI, R BIRER N L. TENE,
A G ME RN EER YA L RFLEZEEN. EMEEatik
SR T ISR PN tH MR R, VR IR BINE 52 35 i ok B, (=
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e AT o i Ve A EN Y, R AR R M R Y
B, R RIS R . AR R /NS E Y A AN
JERHER o

TR XA I SR IE A A8 & & M EDY) (hematophagous
animals) . B EMER DHERFRIIEME, RES s TRMEN)H, &M
W5 AR R — B . A B MBI e b 8. 4y 7 WX
THEEE2 BB, MM i E A — BRI R R, 0 BRI .

BOURA R — B, BV, AR & B MRAR AR
ki, A5y —RHE. amEim &R EEE G ay, &
RIRRY, U2 RRRY—BEEHEE 2. B, ey, s, |
R Sl 2 T],  BEVRCAR AR A RRABL . 15 8K B R f s B B TBUIL A i .
IR A IR R, B MR ) 8. SRV AT o) — e
HPUE TR ARG ST, B REFE S I &% B 1A S Sk R &R
o BEANER PURMLEL Y, AERMRA SRt . JRIRTAH .

BRRBAE B R M ENY), e m R oo =4, i LLRFH;
RIS IR, B ERIEZ R BN, Bak A — 1R e HEAY)
2o BAMMBARAEFT B R IR M, A S &% LR, A
HirZ I AANBH S RBIRE . FEa S5 80 BEriE) .
HOKEA TSRS, WAEBRREEM P gL (Hirudinea, Hpi2
KR Wy, —BHIRERIE M AS S T WS KIEE Y, AR
(Dracul40) AIEEfH i, W AT g 2IRR S feor . ffait, A
BACKEANBEM . LN 2R R

A—F, WatERh R, SRR TR A R K IR R AT AR
Bo MO F NV SR RE IR A o, B = B e P2 1l
AT, A% 5] SEAR B K 2 MR [ B O ED Y, (E o e 3
(AR o D FKHERESR DN A e W I My R N\ B A5 RS B, AN I b P i ik
g BN, A WBORAGERAR, 2R B Eh . A o fa i b K iy B0 145
SR WA B LA AR R By AR, b TR AT AR e B S T
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b, REARRIL, (R AR AR K D ARG LA O PUA LRy . S
FEEREY) (REHH 2T EBPBEHXANMEEMND o B HMK
o ARG AR B, it 2y 58, 3 P Al Y B B Rk R SR R ) IV
BN IZAR, Rl 2 A2 30 i TS A M 3TV

AR, TERE GRS — MR E 2 WILE , A 1 2 RN FEAEH
AR, AER BRI ML A 1EAE, HRORFFAEIR 2

ERVE E g I I E DA UL R IR 311195 A = 0] 7 B 11 ¥ A e P
YA, AR EEHEEMR. SREPRS2EFRERAC, it
AR, B SR A E RS EERKIE T,

iy T AN A BB A AE UM EN Y, B B 1 B VRS e A 57 AT
W Gl EEYRYRANGE ) ML . 8 /KIE Clocr- s I w g ) 31 28 1 3 A I A
RE, 18 £ IS B AR5 15 2 . Al 2 R AR B IR, A8 A4l
fu4hfEE (extracellular matrix, ECM) , HPEEFEFMSTRBIEEH
(collagen) HL&H4EZ#E H (fibronectin) . & S H852{5. If/MRELE
e TR, e BRI AR .

MBR B B R A 88 B — 18 5B A2 BAEFHELECM E T E A 45 54—
i IM/MRZBSEE ST 1 (platelet receptor glycoprotein) & 1842 2y # 1A
[CIXF (von Willebrand factor, vVWF) . BJR & H 548 @i 3| B H 5
H. &S MEZEMEN, SHEI4EEA2 (thromboxane A2, TXA2)
B IR (ADP) BURENL, 38 P A A 70 e RSB /A, 3 A AZE I /)
WEREMREY, R Z M/ ENE . S&E I MMk B s
R ZE (epinephrine) ELIfMiF5E /1% (serotonin) , I8 AR 43 i k(Y
SRR R HE I /MR R . AR TE A I I /)N bR I e ) SR et I g
(thrombin) WAL, 1828l 7. MUt RRIER 7 BEXR
R, MG . BESNERE P EES R, (22
BRI A & F B Ll e A A, B B e .

A Bk Ah B MLV B AR, (R AR 5 P R I — PR AR
W L BN AEWR LI, [R] iRy i H M RORT 3900, 3 U 25 A Uit I o
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DLW i ey 52 B FH B . 15 LS BN 0 5 b A AT — R PTREIn A, 1m
N i v IR VD S I N PN S BV B SR I N
NZERERR, AR T/NEIRE L TERE (kDa, EEKH 25—
HA+THRAE 007w, s KIEEEA BT B THE
AN R Cibi 2 o3 IR DIk Y ol G bR R (Y =3I R UL IR VIV E 22 3 P ==t Nl
DS PN iR ES RS b

B A ERER R T — BT, EMeE ik b
I HEAE A, BUSAS & BIANM AN & fr H AR B, BB R &
H. G0 7RIEM BRI . MeRA2. B LRRSIMER TR
A, BUeMUIEIELeR sy, ST MEVESEETIRE. IBA 5 E AR
7 A LB AR T )0 B8, 5] BE AR i A R A A EE B R LR I T RE . A
N RN BRE I 2k W DL AR i i, 38 Lo I Bh A7) (1) 5 9 HH B
H&FEFR: WiglE (phospholipase) & /B E AN BREHE. AR
IKAERG (apyrases) , EBASMHEDY: HEZR (ectin) . JEHHEEE
H (lipocalin) FI: LR (peptidase) . fH4v 118k H /KR B IR A .
BH2ZOCRMEKIE it 1 28 Pt i 141,
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e LN N = s R = s i w20 [ B P
R RO A . EAIRE . B

HegKieME S G Rats g, B U2REE sEEy i . 7£
IR 2 B /KIE B R A 7S T 2 M58 A WiE I Rl o LLRT, 7Kg
ORI HFEZHEEK. R245H, BEMLARER/KER R, HM
RefEE MR EER, A6 HIRMRERIE 212 A H R ER B . A LB AT
F2 Ak BRIk R . M4 4 BT (angioplasty) 18 38 1) AT
fhree, WH R 7 Pt b3t (Bivalirudin, 244 ZAngiomax)
g2 LB B80% (Hirudo medicinalis) 71— Fd /NS i ok 22 B g % 1 HY
RIBEY) . HETERBI M L, 180 5 AR s o% sk i st il 2
VIR IE . EEEMEZEY) SR (Food and Drug Administration,
FDA) FhrizdE. WEElATAE HEgEYI A /S HE, Prstimmist & 7 —F. H
MR A SO B R SUE M 2R B2 IE AR AT R IR B . BT BEAmak R, 4
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HER AN I EREE, RIERAGH A, BE g5 ER130
BRI AE RO A 0 AT A PR o B a3 L i R Bt ofn A

H, B A E A B RGN, (RTEEAERENNESE
BIE 2B

HR MBI, BRI F— BRI K o 2T R AR B R4
o KESTHI MR, WA RARE L H KRG 2, P LA IS 1E
ARZBNERNRBDE R, 8RR A Al DA fil 5% sRCE) g 12 T A A
Bk B AT Ao

I8 SR I Bh) EEAE ML E AN RIS BOIRDC N IR, P R A
A& AT IR ST a% R sy, LA 2l . 5y hig ZERH 1k BB i) 1
LML E. APy 5 e B, G i 5 77 2 AN L ]
B DR B S, SRR SR A A SR rE ERITER . B
QR BRI AT W 2 LR BT 5 9 Aoy, R b (T Rl B S A 7
T 5 BAFFER . PUERE /8 Nt 8 ST TRAE A1, AP 4 S 3 i) JEU i
KIRZ .

BTN A AR, AR IR B ) R R A A AT
I8 LEER IR/ T REF I TE H R RR I S0 B S P e BB R AL, (E A T
REERNEGFHE, BAFEREERNEYERIRA: DR AE 1R
oo USRI AT T8 LB M B RN 2 R SR (e IR R . B
AR AR , BB LR B E AR, 5L
Bl [RME] 8. B8 EEmpGED, SR sy 4 . 4o
Rt TR 2 AR AR, SURs I EN Y SE R 8] 4.

AR, NARATE Bt Ve R B, A0S G [ 7N e E P i g S S
ERCAARAT 77 AN EE B, A RS D # Ui IR A 218 . BAf
R R BB, WA DS RIAT A 44 . e BAF BRI
€178z —: FHEZ EM (Komodo dragon, Varanus komodoensis)

x
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HE—IE (BB —H) (Last Chance to See) EAZE R, FifHE
RN —RARIEZ B 7. BAFLERN . wE T (Douglas
Adams) =M. eh, BEEES (GRI{EETERM)Y (The Hitchhiker’s
Guide to the Galaxy) WIEAST . qos ! At K 208 A b 5 AT
BIERATHE M . RAFE,  (ERIMMEETE R ) At HAth it 2 /E AR
ewtE, (HEE (B —RY F, oo BrEsERl L) /NG D i Jo & il
AN RE RN, EIEASY, g FEAMEFER. RIRIT
(Mark Carwardine) It 5% Hi— R PARG AR G A9, i ERHAUR
T AN S AR AE AR R &8 B, BUFE B PTG SRR ERER AT RZ N 1R i
055 o

HE (IR Ky, A FEARELZ B, E-IEA B4
BRIENAY), GENRAREENME Eah [/NOREE | ESR
R, AU AEIEMEW . BHEZ B HER BB ORI, AOEk
ERARERRRBEE=ANR, HEHE—G/\+o)r. EMEHEKEY
I BT, s TFENUKA ORAFSIRR @ A R, &
BB A AT o PHEZ EWIEREE N NN R 6, w DU
Gyl N A AR IR 7 AAEARAR, 0 A 1 SHRE AR R AT
H 2SR R . — U\ oA, FFZ BRI TiEMENY) (B
5 on AR T B R g ) D, PR TR I8 e Sy B ERCE
S S S AT, BEREAR R AL, A RORY— PR
A N &G pURUE], 5L B 51 % R RUIE B & @R M — A, 8
S B2 SR S

FFAZHT, SCHITH AR RHRSGE R R EVE M B R, KT
AL . BT RIS RIS B AR, R R 1S
B UEEH . BUECARA NIEERLE B AR, AR T
i, AEERI AT SR AR, HEEMMERE MR EAN L

PE Y 70 o A TR PR RV S A R ML . R 22 T 1 2 R A
B IR, R EH — L LoARERE. BZF A% (Walter Auffenberg) i
PRHRE R RS AE B . AR B E g LKA, (AR — BRI RR
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DRSS . KA EIE, (B2 B A a2 03 AR, 2R
ERGRKPIFE R KRG TRREUR B, A8 & B Rk gemst,
e A B SRR B PTE RN, 8Ky Bl n] DLatAE 18 1.

HREMEIR, BOFAKRA: [REZEWENED, gt
AN R AL B E, 35 AT RE R R RS9 AR TR IR . | BRSNS (HRRA
A REGR, (HRHR S HIMENERHEE 2 B A e 52 B 20w AN, P AIE
(B RE AT RSN ASCRr . T T 2R, IEH S AHARG. FF2E)
PIA A ATE ROGEHUEH R 2, ) s Bl = f p ] R B R WA H CdiE
(K1, AL B A S I AL A P . A FF 2 SR A H
THrEdmr R AERIEEY GRlbin) SiziFZENUKEE, i
FLE TR R R M B AR AR R R . (HRR T EUURE AR E
R 3 R, JE AT 2R PR

E‘aiﬁ%ﬁ@a#@%”ﬁ%%*éﬂﬁﬁﬁ%ﬁEﬁ%ﬂﬂE{ﬁﬁmo fib ¥
HESRES B, AR Z e . TEREEUE,
@?EﬂL?UJrﬂiéj\%ﬁﬂ%}é I HARBREAE B B AR P2 A
ABGRRIE T, ARA e IR A A A R A 142, HLEAr AR
Beo | BRIEZAL, B LR AR SR . AERHE 2 BT I
B KARWARII SRR, BEE L B SR S AL 2 A% iz 1) B P LU
NENYD, BIINFE RS N RE . BHEE 2 EHAS 75 B A Tt RE 47l 11 1E Lk
W BRI AR, BN & R LA .

BHEEZ B A AL R 2 E M B (Varanus) WM —Ek, Fllg 2T
Wl “oolifF, fhEMFEFHIEH, BIEEAS R HIRITEIY A A F
PREJRE R FE K143, B R B M A E 1 i AR s s ey, B
G EX A EU A A AN S T ED . 2BAEAR B B O W R
% (Magnetic Resonance Imaging, MRD) RHfif}EZL B EESS (MRI
W] DU AR fm i N BN, B2 ARG S E A RR144,
Wﬁﬂaﬂ?ﬁziﬁﬁa%@ﬁm}ﬁjﬁm@?ﬁk ﬂﬁibiﬂﬁg%ﬁmﬁiﬁ/‘]/\, BX
Fradmia i 50 [ 2SR MEE. AL, iEsERE145] .
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BeA%, AR IAT T A B B AT KA T A N SOB 5
B, BT ORI E AR R, BUGURE T E A, LR
#7146, AR AR T SR AT NS EURMTE 147 M, E
F R RE AR A A A B SN AR AL BB HIAS RARR IR 2. BEZ
L el P A R R T R S AR A B 3 e BRI B B i
M, LR PR R AN | o 35 S TR AN RUILAE i A B AR

AN, WERBSERIAE A 2 B B E, R B G KA 4E
HAZREGer JRNAUKAR K] FER . KA R KIHEE,
AP & AESZ VR BT K BGE T R K TR Bl . (E e EG E)
FIARRE (Rinca) PAACHARS UL |, Bk sl iR iRin, Wiga i
I K SRR R K, KA R BELE Fe T 3 AIR/K ST T I . B
BN R EE 22 B A5, 45 0 b O ) H PR R, AR
R ITAETS o AT IE R BS54 838 il 2 i )15
FH, KAEIHERE . AR DA &S Aok g s, R
15 DSV AL T8 i A B AR /K ST S5 il SR SRS 5 A AR AR A 28 B LI
P R T . Bhaeda . [RGB EHS (Flores) i@l
EAh148, B ALLERIRNEE, D 5] SERUmp, b ee B A AR A B
R DR R E A S i e | AT EE B, a0 T B
A AT A A SR R RR GBI A e T AR e 0K

FIT LK A= RE R R B B BUK A BB, QAN 24 S ) R AAE . BEAR
LT ) AN 20 SR T IR, (B RERIE B . B ST EE K AR/
P CEFEANED IS, PRI R DB e DAEE .

PHEE 22 LGV A e SR MRE 2, AN it b PR TE e Ao 4 2
FIBER149, BRUHAFAE NSAR) TE IR IE 48l 8 1 i) & AR 2
e 2 (1) v <[] o BEEHIELANT AT DLAE R SR FE P A — Z T
CHEREZ 7/ - FRHEAETMED T, BRI BRHALH)
VIR OIS R, (A5 MBERHE N B, BEIAF A sz 203mds), 36 H.51 9%
Wy EEMAHIESYT, B8 THMEREE (kallikrein) , JEfE
Jl o BE A L JR I AR O 20, SRR IR EAIRAE T, 3 A Ae PAE A (19 10
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BRNEE. hh, slhiEE S =MEEEEFA2 (type 11 phospholipase
A2) , B MR KWPE IS . [ERERNE, BRPHR=ZF2

At B e R — R B T ELE R H 1), (e RRIERA
EH: EWRA RIS IEEERYIRRE, 12 ZaE R R,

PHEE 22 EL Al 10 2 v I _EAR 2L AR, R ) DAAR A B E AR
IR N . IRA] B & R A PN R A sk s 4 DA 5/ 1 GEE )
MEFEIERIRER) » HUAOCH IR AS, BB E T 1 &5RY
oA dm o A HORE 3G O B DA a5, MR E e h B . W stk
RIS AN RESIE, BT %) EE 0 T AR R B JE AN 4B i e, EL B
RO R BT 51 SRR e . ANSERIR B A IRAT R TS, BRI
IGEMILTS, REAHEZ B =R T

x*

BRI A TAERAE S S (BalD) , #JAHF M BIIR—RiE
SeRg il mR I BB BOL iy, BT AT AR IR R T S 1 R
fiAfi % (Labuan Bajo) , AKFTHIHAEERA. A% (Jacob
Buehler) . ZEAGEABEBGR MR, REZE BME L.
MBAZAE G H 1%, R EAZ R R L e ki, =2 ARt
BT o WARRAGEB, IERMOE I BRI, AR
VERS A G MARANE, SRR, M R A A P R AR 4Rk
SEre 2, Aidfhae— AR, b REEZ T, FEHIMEER
RIREFE Z LR AL LA G2 . WMES RSHSAME (Ubud)
Iy, fRERAEEAEREGE T C [REEMERAN. | ), WERR
AR O TRAERTEARKERE L. 1), R"REEE &
= W@ e R AR B 7 — 1, nl g A I
BAFIE . &R EFMG A T 2 2], BGEDIES 1 /UK
PEERER AU R RIR e v AT 0 B T 1) & 1. 8 R,
GERATA P B R AER T3 I RARER IZ N B 8 EiRtT,
N AN Ryt
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PAME AR —ZIA ] 2 & LS E I FHIAY) (Denpasar) £ A
LB, RSN SE, RIS 2 T RER S I iR . B AP
Ty, AT BT E MR S . ARG EAIR A G EE, 515
TUURA SRR, BN E — Lo\ T8, &aRSEEE T
m AR AHZE, YRS 7RISR RS
.

ERHE 2 ELRE A2 N B, CARRS SRS, AR Ea ke,
TP IR IZ ABH . oo A5, —HEIRES B /KE R BIM K 55150,
£ 55 BRI IERE b Ak 220k, DY R AP 15 00 40 25 v /K R 1 35 B A AN 25
BAOEH, AReidiB A B i R, AR N AR B .

HRIHEIENR S, SURIEAA R ) U R Q1% R 7. Uil
RIEEEDE I ERERS, BT Are. BMERIRHER TS, Fi s
B g, FERLAE T B A eI L E o AR & RS L
PERIRIAR, MRS ETHRZEL . & B — V) HYE A IR XSG
o Fn] DUAR IR IR N SR — IRl i e S VR, 9 B A AN AR TH
& RIS A GBI, AR PR S A%, REEM R
5 LR BB E S MR 2R R B A e JAT BRI AE RS A ) DU
FES A RN MBS AR, LA 2 R AR5 1) B A
RADTSES BRI 705 /N0, B .

PAMAE B B AR R — A RO R BT e N, YRR~ Af
(Akbar) o fth7EpgIRFE S A — MR K TR, A REE A 2 2R B
A, T AR s AT e e IR B . AN AR R B L —
FIfakmEhyr. BEZBRFK AE (Komodo National Park) s&iH47 iy
EEmEmI T 2 —, H a8 NS ar i aEsE, ARLeyl Bl
BORPI%E . AR, 72 2R ] Re &g s fE b . AN f R A
RN, AHEO, hAFH.

BT /NE A%, BAE W PR B AR R . Bl A
B, IRl FLAth R AU /N g LSRR B, BN T 2 4%
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BN ANEAM FAT 1 — L S B R % AR T IE L, FE AL
/PR A RE: [ RIPIASERIMTIS S 2
[ AN, Wit e SRR | AT AR e [0 2
[An AP IR B R PG, AR E ARG ?

i P RE R AN S 7, AR T —FbiE 2 1B A 1. [ IRAEE
e ke, |

[ A APTE PR R oA 2 B 815 S S b ? |

Bl RAGCORER : [ AR E .

WhER AR, BEAMKITAL, FE. TR HEHPEERTA?
fREER 7 [AHERE. |

ERZ A, RIMMERKSE T BEHEXWENEEERMA A
JUE, IEZFFRETE. RIPETHEELRIZ NS RiE. SRR
REZA IR RIE KB, 1y ELK AR Bl 1 — 8 A AN BXAE A, ) A
W 2 4 LT R SR A R . RS AR AT, IR
BEERAT IR BB, Zn %, RFNEER .. KBS LR E
2, A BRI, rTREEe R . RIRAE 17— F, WAL
e FALFE &Y, BRI 1 A K TR TE R, BT
e aBs Tl DA i | 2E5HE RG22

At FARIBHAKREW, AZKE, MR EIRAERE
Ho HERPEEB K AR O, BUE 2] 7 A LEE R RHE 2 Bl
EREEYINRE TSI, —/DEANEREAM . BERAREA . [
FERRIEA . | IEEEMAE A, BT BB R .
B B ETEEEE R ATAT N LA R, Bl EAE R MR . B
MEEMEZ R A AT E, B Em S i, it nl 58 5e it
= BB 3o
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AW L
(T 3RM: TORIZRT . AR i)

FEERTI B , A — B B wE 5, 7 XIRE
SRRt EN . PEI BB HROR R B R IE Pk 2 BR ik B PRI AR, Al A
BA . BF P ZER A P, A DB R ARNE . BlR A
A I AT BRAEAT,  BREGT A — e e R . B LMENIE AR AR RER T
REMER M. MHRETEEZ N, RN 7, Sk
TN 7o RIMEIE 2, BMBE N, AR i e T e .

B RATIEI T —
Wi [ A, fMASE)Rm ! StaEiaélb? |
’ﬁﬁ/\E é ?ko

(4. | BABEMESUER . ER, BRI RGN
T, WAL IRAE T AR 2 B A SR 7 CRFE R R T A0 — 154t
WERD , RTRe AR O FRIHG . B R Bh . FenE
Ho, 2 EEMWSERAEF R, EERY, NESE
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HA AR BERA 1o

SRR, DT I B A A
CRAIRGE: TOATAE . BRI D

Bl B AT e aR B R AR LL B Y, AR BARAM, B e R Bl
Y& RERHE . SHEEZE, SRAVEHENE ER=0 ] A &
NEERPI g EOR Bk4h a8 S 06t Rk o B B 22 8%, RLHE
% BT R FH Bk I o SR AR T T o IS0 A I 1 B4 P #4345 1)
ERRCERHE Z B, (BRHEDZ 1, RA& T A 2R
Ifilo #F22 B A FHE MR S A R ) ko, mARAET.. FLIGAE
M, #HARSHHE MR, MEHS SR, EEin EREE
WHEAETIERIOET, HRBHBERYIREL T, It 1
BAg AENEVERI e, B A R0 50 Bes i G 2 I 7 AR 7%

DUFH %7 ZEME  (Terciopelo viper, Bothrops asper) Zf5l, ‘Hijg it 5
FEEm R —, ARSI EINILE, B R E MR
i, BN —RALRERR Ak, DRI A IR AR 3 I R IR 5 15152 HOfH ik
BRIGLE R . BRI RO A S AR MR B F RS, e
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BB A AR IEAE, BB HE IR RS, BB HREENZE
FHRENKE, HAWP-IIEEE AN (28R VB & A E R i FH 2
B R VB e Ui E BB B8, AU B R AR . 7E
L FEIRE, FHktedE (aspercetin) 138 A] PARE I /MR EREE ) B 1 B 4R
FH152, B A &R AT 75 B R SEAE—iE, AF 4552 538 1Y I M54
1F. BEIRBE AR L IR LBt a4 e, BEom B MRS . 52 Rk
BN ARPRAGE S i IV I B 77, DAL b Sy At S L ) RS 30 o 7 4
R, IS EEHE AR OILE RS ARIE, 5 AS fE E R .

R FARNT AT TG ) B R s, 5B T A B S BT
S HENE AR S BRI AEE .. — L=, REFEFER TR
T =M MET, 4 Rl6r 4 A4BaHl. BH2FIBH3, 18 =Ff K F% IS
E, B8 7R METER—F T/E153. v & EiE=MK T 5E
FHEE, e M ) 5 i aE e sk A = L FEAER I — 2. A HEH
fikop BEME I FETR NI, RRER S SR A AR R R 54 B, 1B B
B I B R o AL R A, R anitk155.

BT I SE R RGO, Bl ) AR W 3 R 2 i R ke 2 —
R TEREZARN T 7. FEZ MEEZ» THRIAHE, W
KT TSN, A BRI A MY 2 VR
W, —MEEERBLES 1o FTEL, EUR BERA)) &R A (] S 2 A AN [R] A
e ¢ HE N — R DU e S Y . A T AT K 2R
GRT YIRS ? — MEAREH TG ERNARKE A EH
R R R IR AR, AR E b VIR AR AT e 9% et PR
A7 B, MAREEAFERESITE, TEBEBRRA
Gy AR g AR A Y MLRAN R 2 FRAE AL 2R, SR It B P i
TR, Bfa R AR R, &SR] RIS A
&, M. 1 ARERIEEAC A M, R NS R
FRLENP SR 1 il 5 DI R R A T T R

HE L, A g AR YIRE R, ey 7RIS AT I
dg T RAE IR A TR #ERER R A AT P
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LIIN5%2 N mlffé‘ﬁ)i'i YA A RS YRR CBORAH ST BREE D R
FERR. L ERRL R ARIRCR . B IEAE - ErhE e, IR
R AR IS AR M/ PR T — 3 LU

137 150,000 to 350,000 per microliter of blood: J. N. George, “Platelets,” Platelets on the Web, April
6, 2005, www.ouhsc.edu/platelets/platelets/platelets%20intro.html.

138 Lopap, a 185-amino-acid prothrombin activator: Cleyson V. Reis et al., “Lopap, a prothrombin
activator from Lonomia obliqua belonging to the lipocalin family: Recombinant production,
biochemical character- ization and structure-function insights,” Biochemistry Journal 398 (2006): 295-
302.

139 Losac ( Lonomia obliqua Stuart factor activator): Miryam Paola Alvarez- Flores et al., “Losac,
the first hemolin that exhibits procoagulant activity through selective factor X proteolytic activation,”
Journal of Biological Chemistry 286 (2011): 6918-28.

140 SASRHY H AW I %45 H 47 (Dracula)

141 isolated by venom scientists from leeches: Michel Salzet, “Anticoagulants and inhibitors of
platelet aggregation derived from leeches,” FEBS Letters 492, no. 3 (2001): 187-92.

142  “on their teeth, cultivating bacteria”: Tracey Franchi, “Fear of Komodo dragon bacteria wrapped
in myth,” uqQ News, University of Queensland, June 25, 2013,
www.uq.edu.au/news/article/2013/06/fear-of-komodo-dragon-bacteria-wrapped-myth.

143  share the same venom genes: Bryan G. Fry et al., “Early evolution of the venom system in lizards
and snakes,” Nature 439 (2006): 584-88.

144 do indeed have venom glands: Br yan G. Fr y et al., “A central role for venom in predation by
Varanus komodoensis (Komodo Dragon) and the extinct giant Varanus (Megalania) priscus,” PNAS
106, no. 22 (2009): 8969-74.

145 “incorrect or falsely misleading”: Kurt Schwenk, quoted in Carl Zimmer, “Chemicals in
Dragon’s Glands Stir Venom Debate,” The New York Times, May 19, 2009,
www.nytimes.com/2009/05/19/science/19komo.html.

146 more samples and better techniques: Ellie J. C. Goldstein et al., “Anaerobic and aerobic
bacteriology of the saliva and gingiva from 16 captive Komodo dragons (Varanus komodoensis): New
implications for the ‘bacter ia as venom’ model,” Journal of Zoo and Wildlife Medicine 44, no. 2
(2013): 262-72.

147  didn’t find the pathogenic species: The authors went on to explain where the earlier research had
gone wrong: of the fift y-four species that previous research claimed to be “potentially pathogenic,”
thirt y-three are actu- ally common microbes and “unlikely to be the cause of rapid fatal infec- tion
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when present in a wound.” None of the species found were virulent enough to cause such rapid death.
Br yan and his team didn’t find the species the previous team had pointed to in the original paper as the
probable cause of sepsis (a species that, the authors noted, was found only in 5 percent of the dragons
studied in the first place). The authors also pointed out that the earlier researchers were at a
disadvantage, as they had to identif y bacteria “without the advantage of molecular methods.”

148 “Having gotten septicemia in Flores”: Bryan G. Fry, Facebook comment, June 26, 2013.
149 extremely complex reptile venom gland: Fry et al., “A central role for venom in predation.”

150 a group of lost divers barely survived: Richard Edwards, “Stranded divers had to fight off
Komodo dragons to survive,” The Telegraph, June 8, 2008,
www.telegraph.co.uk/news/worldnews/asia/indonesia/2095835/Stranded-divers-had-to-fight-off-
Komodo-dragons-to-survive.html.

151 the majority of venomous bites: Rafael Otero-Patifio, “Epidemiological, clin- ical and therapeutic
aspects of Bothrops asper bites,” Toxicon 54, no. 7 (2009): 998-1011.

152 a platelet-aggregating compound called aspercetin: Alexandra Rucavado et al., “Characterization
of aspercetin, a platelet aggregating component from the venom of the snake Bothrops asper which
induces thrombocytopenia and potentiates metalloproteinase-induced hemorrhage,” Thrombosis and
Haemostasis 85 (2001): 710-15.

153 half of what it was when they were together: Gadi Borkow, José Maria Gutiér- rez, and Michael
Ovadia, “Isolation and characterization of synergistic hemorrhagins from the venom of the snake
Bothrops asper,” Toxicon 31, no. 9 (1993): 1137-50.

154 in other species of snakes: P. E. Bougis, P. Marchot, and H. Rochat, “In vivo synergy of
cardiotoxin and phospholipase A2 from the elapid snake Naja mossambica mossambica,” Toxicon 25,
no. 4 (1987): 427-31.

155 as well as in bees and hornets: Miriam Kolko et al., “Synergy by secretory phospholipase A2 and
glutamate on inducing cell death and sustained arachidonic acid metabolic changes in primary cortical
neuronal cultures,” Journal of Biological Chemistry 271 (1996): 32722-28; C.-L. Ho and L.-L. Hwang,
“Structure and biological activities of a new mastoparan isolated from the venom of the hornet Vespa
basalis,” Biochemical Journal 274, part 2 (1991): 453-56.
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FNTE e s T T ERG AR

b 28 r ()52 AR AL I BT e ) B4
EILSRUATER § AT N ER

—PEER . ERETAM (BENJAMIN FRANKLIN)

156 “certain destruction to her enemies”: Benjamin Franklin, quoted in America’s Founding Fathers:
Their Uncommon Wisdom and Wit, ed. Bill Adler (Lanham, MD: Taylor Trade Publishing, 2003), 4-8.
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FUCER BRI B, RS . TR R IR Y AL
B, R AT BEI, U REE R A, TEARBREN MR RE N
FEHNOKE RS, WA ERBEZEEAEOKE. WWEES L
IRAS T, SEHERRAE R R R B R B . R L AR
. RINBARG T, REEHET, 1020 GRIeAEI A m iz H.

[EEMD . | AR ERT A . AR (Chip Cochran)
FRIES, AR BRAMAE AL 5 AN B5MRE (Loma Linda) MUZK, IEYEME
LIREZ RWEARRIL . 5. [TEAZRINERIE. |

AR} 7 B 2 AE U AT I BIPRFE =54 ® (International  Society on
Toxinology, VE=EHHE, A [F¥E] (Toxicology) . FHYIEMI
PR EYEELNE, SREMANEHAME.. HYNEYNER) &
i DERER I . M AT AR U NI R . AR A= B ety i N\l
WEMEAE RO, R AR RISER R AR . R R e AR
Bk, AR E—EE, HESOEE, AW, RESRER
1, B/ NS, BB SRERIEE L, e, B
KB Hb ) AN N A R A AT . BEEGZEEdE (speckled
rattlesnake) FIERSE L. AREIEAE H OB [N ] AzJEH B L2 de
. a2 B AR AR B A AR S (1 G — 15 = L SR SR B A 1 T
A, HRES PIEE AT AN Ry — e dEw R, B CLE s
H R EEIEMIERE: (Loma Linda University) HIEE= kM. &
AR FORE, FRAR B 1. FRAR BRmit H I AE v A2 B AR i) b
HlE, FUhERZ TR S # 2. ZE R NWICEK L. N (Bill
Hayes) BLEHu=[Aff, —ikkmamie. B HREZMER T,
BARA RIS =k IERA NEEXR, EEREEREEHE.

PR ATy, B ENE R . M N WA AR
Ho i, I TEERIE: BAEN KA. BOTRiEiERE
T MR IR G HE LSRR, IR ER.  [ihEiE. | I HA
FEPEE . WARTTIEIEN, BN NOERER, SiEd, B
EEE . WA EBRRRRNIESS, TS EOC T, ARSI
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R, B LR HA N R, MERAEREG —ARZ,
HAEAAER, SIEREE e Zan. &R R g5 LG e #E
Rp, TR 1 AR LR Ao B TR 36 ) R DA

FRLF R BT A S R =, HIRDEIET. . FE
b, BHEEREEE A R\ TR NE, K2 2RISR,
FET- R AN I+ 20 . 28 Ry sl AN A G dp AR, BRI 22 4% HH IR )
YERM BRI, MARIEREMK LSRR A NMKH
PERH AR, HRE WY 2 ZuE N, AEEFRA
T HBAME R —HE, A2 B A FRE 0 P B A M . A B
A R V1 A IS 2 28 T 58 4 B AT A & 1, ] 2% 08 L 73 v {5 452 08 21 it
AR RS LA O i S5 A B 1 i ) UL A P o A8 IR, 52 281) L s 3688 2 3
5%, ERORE . FEEAHIMMERER, 915008 A
(necrosis) , HEINFACARATIH, (HIZHREEE A

U ) 7€ F8 2 AHARIEAE,  ANIBIE (M BRI e SR SR e et g (A [ 4l
AEEAE | SR 2 ENE O B . B RERCE AR R BN L A A R
IR, IR RIL . S5 BRI . AR AL AR R IR
DRAETC MRt WAL ROAHAIOE AR AR, BRI E BRIV R Ak, A R
IR . L e ATATRL S SO T BUH | g (] A A U ThE A4l
INFCARETFU

HR, BNEAERNICER, 2 RIESE AR ERN. Bk
R ERBEE O MA, ERsKHE: EEREECIRER, &5
WA oy — AR B R B R SE OB TH LA . 2 R Y H i 52
ABERY, FRIEATIE R B A WS R B8 RIBFE . A7 L ) ik
PIREA B 52 A AL, AERR IR E 218, I IR %
FIASE. AR, HIELEA 7 BRI AR, Sl P HILRE
IR o) o i NS RHARE, 3 P AR DL BUE .

HEWERERR. £ %, RIED 7 EREKTEHEE 53
W, SRR RA R BRI T NS BRIy . SRR A AT, SRR
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YIRS IO IS R EEME. B, AR ERERIRY),
ANRBZTREA . RN LEY KL 1, e rBIsT,
R gk 7 S AT B[R] 8 1R F BEIE. (Bothrops) WeE, #B LA B EBORE
EPENTITR I

o7 IR RAE A e i g5 R P i [ A, d8 weip i Bl \ I 7, Huop b
PERTR D, FRITRMEEIRRIIER 1. RN, AEYPHELED B 145
THULE, FFE2 el N TR A IR, BRER. T LR IR P
e AONR, B2 R R AR R RE 2 P A R, A ES
Wl R R B A T B . R ) A TS b R 52 T 5 M A B i
B84y [E#s]  (black stick) . EEFIER B E, —PEplE. Lk
RS IAE . BB ORI AEMZERE T A /ERE,

USRS T PURE AR VAR, MR 51 A BUEAK PR i REAR 5 i
Plag R BEBLAE MR PRI SRR &5 &, i R ARG UG, (H2
B O R IRE B R & /0o W IR R Y R EAR R, i il ik
HNFEIRG, iR AR g BN S EEGE G E
e, RS FREEIUE EUE RS AT S A & SR e e,
EPURE R BV S R0 & BISIE LS, P AESTRE 3 PARA I A 10
g L N PTRE 157 . BOFER S, BURMERRAME B O & Bl
M, EEHESIN RS EAGEATHIE, ERSET. PR
BREA T

WERA S R B N FHEH SRRy, BGEE 7. &8
EAME R, s s g B A A A I BB AR, A E
FEE ERIF#E A (adherence protein) , 128 & HH At AE M1 5 BE A4
MR —f, A AEBRE L. MUILERGBE Mg, MizmEias
K Eru iR K E . AR B e AR AR SR A A, 18 R S EEULT)
FETPTIgE R, A IAMIEA TR f1E 7 20158 B iR tu A H
55, BHGRTBCEENL AN A AR B, & s ULYIEAE (myonecrosis) o A
SERERE B A VR FH R VBB G, BRI E & ALl ) —Lemiis
AU G, (H—HIE VNS, JEEMKAANE . Bl IEA I
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JRIR M EL AR I IR B M, — I BRI TAE . &S aENE D EE
BREEAT A5 K2, Bh HAh b A NI A, i A2 2 B B8 A5
RN PR, AR MmB IR TR, ErReerEifvioe. 2T, 5
152 5 I E eI T:, BAEARIURE AR AUV LIS fIE
(rhabdomyolysis) , FET-HINLRIgREH KENALEH, FHEE/NE,
ARl ReIG R B e, 2 N,

DL A HO2MI B 2. PR ERE ARl RIiEsE, 8
Ae W S A Y, FEIS LA E B RE . REMAI AL TN LB
SRR, A8 1R S S AR VE 15 11159, EFERIMER Y, HrAEAE =
) A2 4 B i 1 Bl P s S P IR B3 AE IR~ (tumor necrosis factor) FEH,
CLI s Re i s 2k B VS E e . S HE M o 4l & iEm sl Ak, RERE
EIIRALE T, BAER PR AR R IS, (HIE BN AN I
HIEMEF. S0 TFESEERNERYE, MAREELE —EIANR
KEE, T2 FRAM By A () B B R I 45 o Uk E2 TR A 25 4 i B 45 5
IR e, G EURETIA MR (cytokine) , Blun/iH
%-6 (interleukin-6) , g & —MEET T, BERARZERGFEHMLIL,
{HE PR L0 A 4 B At A 2R W] DA Bl I B2, g A s = H
. I RSN ENIENRE, (HHE L0 s K 212 K
H, EEENGAEAHAE T R E

x*

RIS Aol BB, A 2 /D H 2 Bl 5] 95 1 ke I JE
Prigpl? EREANERE . AWATFIEH, Brb P ER . B
B, RS Ba e RGN SOBRAS R P 1, IR R O R S
KRR 1600 AT/ B 18 5 ) AR Be 4R ARRE AR o 91 a2 v 1Y)
TR AR, e DR A 3 A e R 1 2 4 M R TS A 161 G gy 1
] DL | e 5 A 4 S PR B B, S iR U7 I P A AR ZE ) A
$78] (Benadryl) #iA] LAEE 5 &% vh 82 5| S5 MR . SE AR I 45 R EE
N, HESRHPIRERGRIREE, A Y toa A D lE R %
IR RSO B . (E A HATRR T PiaEa LA BGET 7 R 4218
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A BB

5 7R HOB A A o B T SR R T, ST TS — R O 7
RS R A 2B T, (RS U AR 51 38 R AR ARE T, B
R R WA A B VR A S SRR R R 0 1
AR VR 2 B AT, (ER A IR (R IR A
A RATIRS . KBEIET L, 45 RLRSAIORIK R, o3l
REHR (. AR (0 0T A R PER, (I i o A F
B ORIR ¥ S5 162 (B 6 3 A 4R 15163, FHESGRIES BT,
A L LR T R B T R, Al BB AR R B T
BF Y

AR ST BN AC BRG], B0 A2 R A s i A A SRAR A A AR
e VEIEMOE RS R A 2 AN, A H IR A S A A B U
Foo WERVRAEEAE ZMER) 55, ASLLhE & 3% 1 NIEFRRAE S, A
[FIFAER e B R AR FE RV, SEPUTH N\ T ke B A e BT 1
REEIYIR HH AT, SiSEEM M ER B . A5 e o e 2 4
Wk B KB, SRR TERRIERIFRY), W HAOK Bz BRI
Bl b1, A By . Bl S T T it P A K,
AR RN

PO BB = K. JERIAR (David Nelsen) 3R F 53—l
P, AREA AR RNER RS, B0E T A& N, A
T 5 5 ML WA s W B o AP B B = A AT e g, thF U1 A
k. JEBARNER T L — & T, AEREMmIEIY. KERERE
k. AR TR BRI RAER, LHSE a2 T, Mk
MR . PR B R AR S A U R AR . WK RV A4 RO TT,  BAERR ARG AR
BUH.
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FEVIEMIE RS, BICRIEEIE —RAL R R RE TR
Ao

(B3R G SRR . AR )

x

BEAB A S ANEBARZHE B, AR5 3 Sk

T M HHB RN B RS . RER BN FA GRS H R
ko CONSRWERR S MRS S AL IR IR, AR PR AN S L A A A )
WK . JEK [recluse spider ] —@%T%}%J@ﬂ*&ﬂi [ brown recluse,
Loxosceles reclusa] —AWIFHRAEL: H—a2mMEZR, Hrelg g
[JE ] 5 35 2 B Reis al e L UH BRI . AP R e s A5 11 A
S HABMPPIEARAE B2 A B A5, MMHOERRES [loxoscelism] . HH{E
Bl FHAE A G B s AR . D

B WRAE B RS R B AR AN AR TE, R S 3 Y T 45 B R
I flE /N o 55 10 R [ AR BRI e S Akl , SRR IS IS — B, e
B o —f/NRpAR, AIMERAREME DR, ERE B MIE AR AR 8RR
JEBRGRIER . EREER R . (GO LIRS CRIES, A E R
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A (RASID , mIMIZALE, JET-RIAHARE ARG 2 F RS,
I BE, LA ORI ESE RN t, MR R Om R EAE
. ALERMT, ELATREAC SRR S, RIRRIVE, FEEFALRY I
R AR . B [VREAL ) b E(EIEAE, M2 & [VEREIIE
JH | (liquefactive necrosis) 164.

HEPNEIRAG DRI R, EEEREBATER, Ak
RN . BEWEEAREEES, KA AR TINREY]
dr, G CBE R AERE e, WO, TERE. SRS, B, Bk AR
DELHIIRDE N & AET165,

P BB R L ACR 2 /T, 58I = 2N1E Lell ik 1 5 erig
MR T . B AWM IE BIRIE R IR, AR AR 1 R B G T
B 7 Ata ], NMAIER 2 EYRE (Loxosceles) HYAHH & i ik
B E . RPuh, PRSI IRE WL, (H RS W ya 7
B, BIBAEMCORGRZ IL50 . A RIER L, G FEL2HE
kB VR P ¥ E B AEEFD (sphingomyelinase D) il FEEEVR IS A Ak
5K, BiReit S EE R 166 F 2 LR TE. R
EED = SE/E 2 DD B e s i it o L 85 1A (sphingomyelin) . 18
IR U 2 1% AR B AR R 584 T e, HESRIRTERE: RIE A&
KA .

T e R RS SRR R, RSN NRE AR R
tk, EEMAEL SRS, RMIRA T/, NBEH S s A L
WG, BEMBEES 7 SEImE, Meaa8EE SR, eMiny
DLEE (8. $HBEARREDI R BRIt —Fa 8P E040 T HIZ R H, BEfEE
B K. RIERGEMIEEM 17, R0 T EZEIRE ) S Ae a4 .

A ek BV B A TR R DI TEYE, B SHIRDER Csix-
eyed sand spider, Sicarius  hahni) . EWEEFIRIES & ARIER
(Sicariidae) HME 1B, ZARIIRERTE LRI SRikE 2 4
R AN R 7167, HoAt kg, B3R HANRE W B BN, AR
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RABMEEH SR EEYHME R . MM AMEARR TR A EHER,
MaEBEEIY ARt , Br 7 ARRIEREMERF 2 48, BETCmPe4ifaiE
MR, A —LBURMETE . SRR SR B A S EiE
MR R, BHEEZKMEE, A0 RembRfA 1 AlE W REE 2R, B
I FENY P AT RE A 8552 (horizontal gene transfer) o NI fx T HJEE
Pr A E ,  ARIR 2 M ST b H 18 A IS H T B 25168 .

= IRAME B R S e AR R R g ke 45, e AR LR D
J& FH I8 JETH 98 [ IR I 18169 R /b SOk 1y 11 2% 18 25 21 e 77 A
IR RS TENFRR . APLERRIE AR b, S/ AR it il H7 8 e 5
TR AR o T b — O i 1 R AR, 41 G0 S P B R T e A RN
(4] Wik (redback, Latrodectus hasselti) , HAMYE N E: R R & A 1015
128~ ARA e B 1 ELIRAS SR N o JE T AR AR = 1 ) MR A
Bhy, S EEG AR R T Z R, 4w Al H
SR . UEEEA [ L sk | SR S 340 - 49wk
(Sydney funnel web spider, Atrax robustus) , 5 A EH L.
T8 M IR ) B VRR AL TS Mk — A%, A BIZIMMEKE R, BRI
B PTCARIRAB AN, H T C R0 R A BRI — Rk, A e iE
FRIRIE PR 170,

B E ORI T OGRS B 2 E Ok
W), I EHLR S b BRI, IR ER A T A RN B T 2 A AR
SERERS . B EREOE R A B i A R, B M ) fE R A
FERT— MG N AR KAIE RE . RA =02 — G arid il B8,
it THEEM MRk 2 | (necrotic arachnidism) , JBEWRH 2[R ARtiE
OB MR BE AN AN, KER S8 EAME—4E, mHE
EATIER . RN A E A A e arfb g, o5 plo B I 5 1
X EHE ARG WHRFARDL . S 584, DL i) R/ NAD A 51 A
CHEVEE IR BRI o BT R P E A5 171) 55, TWIREHR A 2, M
BREME, MMM TErE TE] B, AERE R B
AEFREFNT 2 EEMRIL R RS T 29, WA AEREH, RRE5
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1BV E I B A fa b, AR A TR E K172,

Ko B B E N B IRRE R [R5 |, FOE A S Wi
o AA—IEFR P EE, JNAARE VR IER MRS, i E
)\ DRI G173, BRItk 4h, FERR A B OB A5 I N &
11174, A =B LRZ 2B HigErt & 0 F & Bk (methicillin-
resistant Staphylococcus aureus, MRSA) &4y, Bafifgt, A& LHI
SH, W ER RS AR MG B, HOTIITTRERIE . WO R R
ge. HMP (Lyme disease) . 40d, HEZIKIH. I8 LR YERA A
e AR LL R R R IR P& R, LB AN AN, DA B 1 L Re
1RERERR. a2 il iewIEsi Bk, E 2% Etar: hHEiidE
FRRSIE H AR A R, (R RGO G, LA 5 R
PP A B ZE 8 e AR, DA N B B4R A0 T [R]IRs SO FHLLEIE L4t
LR TR PR

ZEpEEN R, EaFEEWR— oo WM, EKiE
MEERMEA S A, ARAMIARER T RBIRE M. fEINZZ 8 (Gadsden
flag) A —kigih Rk, THSE [EEEK] (Don’t Tread on
Me) . ZEERIEE TR HE R MR BRI RS A%, —hLh =
fE, PLEER]. EWITEAL (Benjamin Franklin) 2 1 JEGH B0 & SEUE
LR, AR R A S, T AR . R I
ERBIHRAE —RIBUREE L. —RERRHEVIR—RIR, B—IHIX3
—EFE R, BE LA A EL. | AMAZ, Rl
RN 2 S B ) Gl T 2 vp 1) 88 R e o A s T 5 O AR R 2 R
(timber rattlesnake, Crotalus horridus) . 184512 Edy B 48 H B4 H ik
SHEN. Ateb. tEiEEE S AERE . mARACE [ ] MEE, 18
=t hE A PEAE (CEMFRE) (The Pennsylvania Journal)
EW—HELERE (F2EERARENANYLEEM k175 « 1£15
hE4 [EBEAS ] (American Guesser) GRS i A 3E 5]
MR GBI EER S R P R EH g SEE R .

WACEE RIRIRIS MW, BB HAR SN ARG . Ji A IR A,
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B A E RN R . WA T Bk, (B0 S T R AN, A
JURCR S QT N TEEE R AN (N = i LD TRV P (SR R S S
TSR F o, ME=HHEDO. WA TR S, hE RG22
Bt IED . WA R e IS LB B SR, B AR g g /iy HLBL R o
SNIBIE B N, EMERRES] SEA0TS. W E Fnantt, PrDAMCER T
IR Ae P&, RERMACEM, SR R G
w, LRI A EEFEMA

M R ST B R EA, AR A AR . 7R SR
(RIS E 2 AT, R B R AR R, A 2R E R
o s b TR IR A, WEEZE MR E I (The First Navy
Jack) A& —fRf B RS AR Ay 5s . — B\, REEE&
(Continental Congress) IF 2 RICIEFERRFT ANB D% 5 (Seal
of the War Office) 1. RIS, 3 [Bfxs E {0 DL R o A s o

ANPE A, ANMEE R E R G EkE, a7 —
W T2, B SE B R R A P AR AR R, W]
A2 BOCEAI R, BHERAE R, BT LR E Rl 25 eE
BE, —h)\ER, EIE KR (Sweetwater) &R ERHFEIfH,
TEMNE T2 —EREN. KBNS BRI & TS A TR Ay L
fikig () 7 B Ve Bk 2D, AH ety DRI i N2 g (EvE B, 2l 2
T2 BB NS EE Y, 52 2 W A5 1 2 A B R S T R A3
/I

x*

PAFTBERR I AR EN YD, AEAE A2 D AR RF R AR S WK B0
EONA S B REANRITE IR ST i SHER MR 7 SEANBERS K BE A
Fr NI AERERE, BRSPS g B B 0 T ) BRI
HEaARFE MLy, SR LEVIE 8 ERAME, (HEERR
MFRIFSR T, @S HRURN . $88 (hookworm) . 7K. #F
JEMR I s B BRI I /SR SR B e sy, B 0 L v
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[ 1g LOAR LR Dh AT e 2 22 AR K B0 1 i i), Al R AE AN [V
Worsch ey, @ EEFESENEBEMUSGE, BAmR, mHIiE
FREIRICSE A BT 2 0. Er i B A AR I s R B A2 CRE V) B A M i |- 11
RED AL BETE Y. RAMEIY) . Bas. BT wkMme T
VIRl (FETRAT BN I AR AR, 40 7l DY B S0 AR B A2
BT o [FIRE, s, /KEE. . MEas. R, W T@ITEW)
ARIR Y90, A0 A7 Re A Fo At 2R B9 5 Dl e i) e S8 25 B AR (Kunitz-
type peptide) -

H AT S8R N R E E B 176, 1R B 2% K EE
IR, SO I A A . an SRR ARG F 2 B I B
Bt bEriR A ), RIS 7. SHEERS BRI S, =k
HFRUEAERAE S Y06 MEE BRI HK, HAE A E gl ld
A G

EEA RUHIBIER? BRI F R EMENEERE. £
ARHE IR B e res b S EVE R AR5 LU B . B2 T
TR R el s E R E . IR i o KA Thae, Bl fReEE)
MAGAZ R CROER R P, U S SRR 2 IRAT I AR 2
B, BB REV SR N CE G E Ry, KRB
BT o

BT E A E A SR EL e EEEAEL77. Bk
REEN) S, HETERRT R AR R, A uitEA
(secretory protein) . J&ff 8 HH KNG H A — BRI 741, 18
BGI\R A4S 55 VIR, B4 RESRHRIE . ANIEACAR T A 5 5
F#ARE 1 I vE R AT R, AR AT REAR L R 1 A 2 A Al AR
b, RARH RS RS, SR DR B AR AT P BGR AL GR H
AL TIEFEDNAWIED T, Bt EH

SR T A RES s AR B 00T Ab, BT )RR TRE R AT AT DU B A
FAEteThRE. ef ] Lla. DI prAT AN AR R M i 2, Blb. ARBERRUE 70
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T, Ble. REMERGT R T 5. BURIREE. BHIERG. €8 EO
FERURMERER, HA VI TR EMIEEZE NS VI, ERE
EHEENGE. Kb mnvtEaEALREIERNS, B2 mszis
s, ARt E R RS R B e S R . B2k
A, AR EEBE IE NIRRT VR A ELRRAE /MR 2 2
AHRH o

KRBT B A AR PRI L AR R, DR Ay P SR A 2 B i) 12 R T A 2
BUBRE. IRAEE BRI A R SR A A 1 2] V0 w2 2Rk
R, A AiE M2 Bl AR A R AR AV R I RE R 1R HASE . SR
P ZBRPGEAE R, AR ERRAT . AR PR R OCR SRS
18, BWAEE T PR EIEE, B OB 1. T
[R5 R e Z A A IRGE . AR, RIEpE AR

1B LR RIEA — L R A B BB R, WG BRI AL
HEAIREE . A2 UEEE Ok, W HE 2
AR G855k, nedRRN WP —HE T s, 2
T g 4t 2 0 P A - e R (cysteine) Z [HITE K, FBERGIR & — -+ 04
TERE . —, F2ribtEEATHEAE, FASmEESE DY A
Ko s R R VI . A At E S (BB EE =
(globular enzyme) ) FFHHARTT A frFE H & %8, AT w16 H
PGS, ERE SR B R AR O B AR

BRIV T ) S AR R AT RO I o B M B R A DN e S A R
EEEE N — AR, BRI R N AR A S, M A T A
BRI, R EY R AT R BOE A £ R A D .

B [HRA] EREHISN, AEEERGAGRAI ST . 15 LR B
SRV R BRI AR DR A AR A R B2 B R R R, DA
i R Re SRR SR A, AR R i SR 2. I8 B R B A R 3
Ve, BHEER N RIEDEOA 5, (HREIER H2EYI iR k. BREVAM
B 7O A B AR S, n SRR ek R R R T e B
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INCARIE T H 3% R € L, mtn] ReIR R IS bt &, @ n] LAAI
& AT PRI R SIS ERDIRE AR .

PHEFARE I E R — M PR R, TR TR ES TR
BRIy 1. BRI E MR NKGEHE SIS 5 B H CFAE;
AN IE AT A F A, BCERRTIE A & 9% AL B R )
B, WEREMERAHERERE, TRXEFLIGREY, RUAE
(EGREE . Fe b, 8RR, EL BN R R CAEN S
1o i ER A, HE2MEEREANER, BwhF, WEEE,

157 no antibodies to inhibit them: José Maria Gutiérrez et al., “Experimental pathology of local tissue
damage induced by Bothrops asper snake venom,” Toxicon 54, no. 7 (2009): 958-75.

158 by mechanisms yet unknown: José Maria Gutiérrez and Alexandra Rucavado, “Snake venom
metalloproteinases: Their role in the pathogenesis of local tissue damage,” Biochimie 82, no. 9 (2000):
841-50.

159 that rush to the wound: Catarina Teixeira et al., “Inflammation induced by Bothrops asper
venom,” Toxicon 54, no. 1 (2009): 988-97.

160 necrosis from snake venoms is greatly reduced: Gavin David Laing et al., “Inflammator y
pathogenesis of snake venom metalloproteinase- induced skin necrosis,” European Journal of
Immunology 33, no. 12 (2003): 3458- 63.

161 mast cells, to release histamine: Hui-Fen Chiu, Ing-Jun Chen, and Che- Ming Teng, “Edema
formation and degranulation of mast cells by a basic phospholipase A2 purified from Trimeresurus
mucrosquamatus snake venom,” Toxicon 27, no. 1 (1989): 115-25.

162 wasps and their kin: Ugur Koger et al., “Skin and soft tissue necrosis follow- ing hymenoptera
sting,” Journal of Cutaneous Medicine and Surgery: Incorpo- rating Medical and Surgical Dermatology
7, no. 2 (2003): 133-35.

163 sometimes cause large lesions: Peter Barss, “Wound necrosis caused by the venom of stingrays.
Pathological findings and surgical management,” Medical Journal of Australia 141, nos. 12—13 (1984):
854-55.

164 liquefication—“liquefactive necrosis”: M. H. Appel et al., “Insights into brown spider and
loxoscelism,” Invertebrate Survival Journal 2 (2005): 152-58.

165 in the rarest of cases, death: David L. Swanson and Richard S. Vetter, “Lox- oscelism,” Clinics
in Dermatology 24, no. 3 (2006): 213-21.
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166 reduces the dermonecrotic activity: Patricia Guilherme, Irene Fernandes, and Katia Cristina
Barbaro, “Neutralization of dermonecrotic and lethal activities and differences among 32-35 kDa
toxins of medically important Loxosceles spider venoms in Brazil revealed by monoclonal antibodies,”
Toxicon 39, no. 9 (2001): 1333—42.

167 Sicariids . . . that’s it. No other spiders: Greta J. Binford and Michael A. Wells, “The
phylogenetic distribution of sphingomyelinase D activity in venoms of Haplogyne spiders,”
Comparative Biochemistry and Physiology Part B: Biochemistry and Molecular Biology 135, no. 1
(2003): 25-33.

168 developed their potent necrotic enzyme: G. J. Binford, Matthew H. J. Cordes, and M. A. Wells,
“Sphingomyelinase D from venoms of Loxosceles spiders: Evolutionary insights from cDNA
sequences and gene structure,” Toxicon 45, no. 5 (2005): 547-60.

169 rarely are our open sores the work of tenacious arachnids: Richard S. Vetter, “Spiders of the
genus Loxosceles (Araneae, Sicariidae: A review of biologi- cal, medical and psychological aspects
regarding envenomations,” The Journal of Arachnology 36 (2008): 150—63.

170 inflict a necrotic bite with any regularity: Swanson and Vetter, 215.

171 venom is almost twice as potent: Katia C. de Oliveira et al., “Variations in Loxosceles spider
venom composition and toxicity contribute to the sever- ity of envenomation,” Toxicon 45, no. 4
(2005): 421-29.

172 rid the house of the potential threat: Richard S. Vetter and Diane K. Barger, “An infestation of
2,055 brown recluse spiders (Araneae: Sicariidae) and no envenomations in a Kansas home:
Implications for bite diagno- ses in nonendemic areas,” Journal of Medical Entomology 39, no. 6
(2002): 948-51.

173 more than 85 percent were bacterial infections: Jeffrey Ross Suchard, “ ‘Spider bite’ lesions are
usually diagnosed as skin and soft-tissue infections,” Journal of Emergency Medicine 41, no. 5 (2011):
473-81.

174 people who thought they had spider bites: Tamara J. Dominguez, “It’s not a spider bite, it’s
community-acquired methicillin-resistant Staphylococcus aureus,” Journal of the American Board of
Family Medicine 17, no. 3 (2004): 220-26.

175 scholars believe the author was Ben Franklin: Walter Isaacson, Benjamin Frank- lin: An
American Life (New York: Simon & Schuster, 2003), 305.

176  Approximately sixty thousand protein families: Victor Kunin et al., “Myriads of protein families,
and still counting,” Genome Biology 4, no. 2 (2003): 401.

177 factors that set the venomous proteins apart: Bryan G. Fry et al.,, “The toxicoge- nomic
multiverse: Convergent recruitment of proteins into animal venoms,” Annual Review of Genomics and
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Human Genetics 10 (2009): 483-511.
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FHLE HHEAMT

5 ERARAG . A ERER,
B NAERAT R AT T,
ZF YR E b A 6178

— Bk (NICANDER)

178 “a slumberous lethargy brings life’s end”: Quoted in Peter K. Knoefel and Madeline C. Covi,
Hellenistic Treatise on Poisonous Animals (The Theriaca of Nicander of Colophon: A Contribution to
the History of Toxicology) (Lewiston, NY: Edwin Mellen Press, 1991), 99.
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[AER ], IR VRN F R 52 3 BT Y
il NERHAREBEREADN, wEtRE LA s, S E =S
MR AERRES, BB ME—IE R 2 A B 0N LA
KIEII MG . 28-S —BR, AR Al RLSSCE A (0 1) B A i
(R AT RAN AT RS AR, PUSCRRN 5 Y62
w AR . IEMEIYIEEREG TN BRRS, el g TS B
SREL R, B E A TR R R A, A EREE N
hp, 5 B ARE WIEAfEA: SRR . AAE (R
B, AewEEaEfERES.

AU RN ELRANGRE, eREEaANT. GHER
SR A (RG22 B PRT  /INR, ERS2 B SR Bl — R 2. 2
NEEE QA BB A AR, A RTERE 1o AR A& T = R 2R
B0 AT BN TR AR, AN g gy, (H2EiEmits.

‘%W JE (Anthony) Fl4th & fofi 5F 5F 0 AN K& & M 25 A AR R 1
o HETLE oo N, MM YRR L, AR AE I B - B B
/gt (Suttons Beach) 179WfEA Wy E8 I 7 — &/ NEEfE ., NIl
PEEHE (Jane) B, WA R|ZREEE—S/NEIYbr, B ailEa)ih
RS T . BN B LB ENE, RAREMS B, IR Pt ML
o WhER:  [MAhERRIR TWRHEEAER] o MR IR 7180, | SEATAN
IRPUE S RN B RS, M 58 43 I8 R S5 1 i BRE AR AT 11
Mo CHREIRBY BB 55 A A IF I AN i, (HAEIE FE AL 2 40 W ) 3
E, 2N ARG MM E .. ) M/ T a3 %5, B
Tl AR A, AR PRt L = S LAY, A ZEEENE 2/ iR EE
5. BB AR =4 or8, Al A sy 4t i A dr. 1@ 7+ H
&N, ZRJeFREFP TR ATER T AD, Ged T lLITES).
i —FR, A RAR 20T DL BE RS .

IR R e i A PR AT BB M, B2 SRR IR A R 5, TR
BERRERUE AR 1o RELH 2, — SR/ E R 1 — 4%
FAN181. A SN QIBAFIE R = AR RERZINER. —Lh
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W, —+—ERl . #8ifx — i (Kirke Dyson-Holland, & AFifih
[##7] (Dutchy) ) MPIAAYEE (John) , FEBRMIERR T
(Darwin) Fd 5 &) Fus BiiE X M MAedE nm Himie L, &3
A A—EEA. QMR AEEEARE RS NAEE, EhF
P, EEALEHCHFENE B LICE) . fhAEa CLRT S E kb=
fa, WEAETEES. it/ ERIRGIER, EA—E. —EE
NEFRIEH O S EIEREZ:, BRkEm AR ET L. ETHRE
E BRI T — T, (HERoiig, MEAN S, RRMEREK
5, BAUGNEM:, PRI SEAS A EEAT A, EE BRIV . Ay A AR
B, IRRNE . FIER R LGRS JICAT, S AGER AR — )5S
e (R R—E /s, ANEAan! | WENREZE, hEi T,

TEE R, AT ISR 58 202 5 B S M VRO B, 2 A2 1P 98
fE. BREIE T4, &, ERMURE (Bruce Halstead) #m#ERNT (fH
REFEHEY)Y  (Poisonous and Venomous Marine Animals of the
World) I8 A 2 25 A E B 2 B h0R;, 28R A\ FniE e
HEAEAER, BELS. GEET R ERER AR EIME2, B T —
JLBotE, MPNEHEREF]. ZHH 2 (Shirley Freeman) AiZEAY (R. J.
Turner) B3PI % 4 (Hapalochlaena maculosa) #F HF  E A i %75
B 7 HR, FEAIRIEEZR (maculotoxin) , 18 RFIE A FNIEIE FE R R AL
LA 183, MMIE B R IEST 2R R A R, 5 LA o) & i B A
PR Z KR T 0%, I HEESM PR R0 2. J\F1%, RHEE
IR R FE FUS SRR K 5 T KA I KRR
%184,

WK R ORI EN T2 —185, HLif. SRR & I8 2
T, SIERE SR ARG (cocaine) M+ Ef. H3LZedEfthay
(methamphetamine) BV & 5. 7 EE B2 FEE 2R,
TERE WA, EMERR BRI MRS a2 R i
AR B H M EEAS R, BRI AR, DR B A B 40 o A A fed 1) 3R
SRR, AFSA0 PR VAT DRE
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S AN 2 EEERUE T, SRR R . A
il fifr. maREE, KEESR, fmEhrahfeLmn
o FAMAEDN RSB T B A R R, R = AR ACRL T A
e H GEA—EIEER) 1 OAEE) MET (- HAE
) o WA E T M+ BFT5E, M1, JEREE T LR
L8 FE T IARAEE R, WU AERIEE (M R 2 B IE B e B E— KR E 2
WIEE, NAFHEE. B TAREHE. BEmAT E AR M T
(T

BE IR I E: IR e 2 &gl AEreslik
BETI gl R B BE e AH B . BT LA, AE— 18 B PN IS 1) T
WEAFE, REEERDE R, 5 T BHELM (potential) —FE R
AR E G ER, AR AR 2 G A2 B8 (potential
energy) o mayBAKIEGE R R EEAE: —ESURERR BRI A, B AR R
WA 2 [ R AL ZE R TR, TR ARTE (A iz A, Sk e A FH I8 {1
frge. EEteflrh i E B35 0r58, ZEpEthm B st L2 4RIEE, EIR
7 EEMGER TRANEEI AR, EMMESE T anRAIREE M b
P ERRAE L, W A B AL E

AN EEA BB RN T, A AR o B R A 7 B AN R P T
PR, ANRARAT LU BB 1, AR AM I AT LU 2 S 7 AT
BT, BESNEAA HABMCEIBE T, ANIEIE =R 2 A A Y A1 T A [
M EE . MRS, WENMARERESRAAFNERZALHE
PREF (mV) , g2 N AR AR & S 2 A2 — 2. A1 =T
T AR RS BT FHE R MM A ST 25 B SR BETUACmI B, RE A P
EBFFHEMERFE PR B AL . NS, ARG HEA AR S
i, e RS B S S & AL, B DL, B A A A
AR AIAEE T,

& TR NIBBOCY, RS CHE RSN TR, 26 T8
MBI R BT 3. B ME RIS REA T ZAC A K7y A n RS
R ERED —H Lt AR, BERERNEEEIFRRIATE O L
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Tz A, BIERSTHEE RN EE R B, BRI R K E
FER) B AREHS, ERKNIEE BRI R, WRRAAAMEEL, EEAE
BB

R RS AN MR RS, R AR IR B B A AR R

(epidermis) T B 5z %5 (mechanoreceptor) 186751k, ] B /BORR B
f-iHiE (force-sensitive ion channel) 187. iHiE—H¥THd, B F{HEIIG
Fodf . B E ] DAt — M, ARy R AR AR A Re i
JEARNE HLAEAS FEfar, o 2 (el . I A B 1 B
TIEIE JE R INEE T ETE, v DA T PRSI, A A ) 1 B e
THRF L LA AN 2 1o T DU IR B sR IR IRy, A0 b Bl v m e 47 b
IR /N ek, ERRREE R 1R =2 AR, AR, TR T I A A P
AR

ANHR B E A SRR R Bl EIE, NS O E R E AN 2 B T, T
R, BT KRERAAM, S rEE e, Rhai
PHEET 0, T DA T G AT N, (U1 A R N SR AR TR 2K 1R AT
OMaESs. M EE) o EARBERGRIOKER, 18 Lt T imiE i
GAPARE AR, AHMORE b B 25 3= Shas i i) & v I e 12 IR R P9 M 1 S e AT
SHEET- 08 Bl B e R 7 o AN b 2] B 38 L A ] 4% R i
(voltage-gated channel) , & —{FE#fTIHEFTHI1E, BT HOVLE) EEA
T A EE ERE T B . SR A el B B B I R B R, R AR
BB A L. AREMMELIE E, BAUEEE RS L
BB T A E), s AR, AR TR 7 R .
1E [ AR B AR AR AR AR, L Ll T AR R AR E T
A R A EE R, BT IEE e B IR B AR

S Te AR I P LA [ 32 2 ] LA S WA A 5, IR AP AT 254
AL, BRI A S AR B SE 7 AR B AR, BRI
R A A RS BAOR ST . H oA B T R U ) 52 4%, TERKER T
Aasd. RS A BDEARBURRI 24, BIBRE R (AT BJLER. KA
b2z, WBT). MEMREELRE, BREMASN (A
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[ENERELL] ) S EMAL TR, Bl IVERE k. EERELAES)
g, RS AR B ARV R R S BB AL, SR R LA KA A2 22
AL T JEORR AN ST ) BRI ST LA A TE ), b i R A gl
A LSRR DS R A Bl I8 TE—iE LR R I TE o A A R
B HAR.

SRIAER, KRR AP AE S T IEIE . W R R R ARG HE
FEUR PP T IR K B P S A ARSI, (AR IR R O
R DR 2, PERDIE VO MR A, 2 55 BB S0 IR AN A
e B, WA T ERSEE EE D RMERF B R R AL, AR
AREERIEFINLAED) . iSSP F EIE Ak A R A, KR R A
FRARAR IE SR, HEFIL. MRABES G, HEE OB EEE
HE.

SR, R EE R AN RS PT A EVIARA L AR AR AT RS EE T
EHEHFE, NEEH A SR F a7 IEE. K R T RS
&, AT A PHEM NSRS 5 DL AN HESDYIRG IN H 21— A B
THEREL G, (EL AN ShEE T IEEANR A RCR 188, B E A
RIS EE T EE A2 B SRRl S22, i HA R B e & s A )
BEEER, WRUR. M. B WEWN, EREAWATK. LY
AR DU KRR R A RCR . pg B %189, AP B i /b sl
S IRAT A AR 2R RE X UM OBl T IE

AR, Sk —3a 2/ D EENe? HIRERREZ AR L. Fling
PlEEE R VAR A E A AR, IEE A - MR RAA L,
Gn SR DL R — 118 5 DN B th AR ) B B A T i T IlIE, wher A RR-E
A WA ANFR R A B G AR IEIE, B0 =13 Rk R & A
HoEAE, SENEEAEHRAR. B LA 072 Un] BLsiE
TIU A, AR EEE 2 MG 2 haMEErE, e
IR T AT EE . AN HAM RNE B 85 P A 1R 22 F S0 B Tl il , #f
AFRFThRE. AL AR AT B, A B S RS BLA
RIS T o HAR A0 B 78 AT L 2 AR
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MASEE IR M AR 2B, Hn] DLZ 3 54 AR h ) i SLE S5 G pp A 55
R FHGLE . BREMKERFEMEZENIEIE, AiMFEmigERaY
ITPIEIE, ASRRFHEGERISIREE, FRaKE: FLEaER
TEFIESE — BB IE AR A, 4728 U RefE AR — R RgdiE |
HIRRERBIRATE, REXEMMEER, RIERAES 2T
WiE b, ARTH A B S 1. AR R A 5 SRR R B
PIFAE R, BRI EI SR o T MRS, AR
GRS TR ENER BAR. B8R AL 0% T IR
O),  FANC B EE VR0 4 e FR AR SV Eh ot o LU RRER B R 52 T 3 U e
71, AN BRI AR BB T AR,

x
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BRI W BNV P ROE R85 3K, AT DA A Bl SRl A H Al 5 AR AR b
CIE b Al 3O

R BCRRE R, AFEEOBEREADE, TRIKRETE A
MEErE R fakaghiYl. RERRAMRE TR, SENE A MmAb
RIS BEAE W] it R R i v A Mty R E 2R IR B0E 1Y
28, WHE UM . AT IRE R O, T pHE R R A S
KL IR A R . R E S DA E LT
MR, DA IRIR A o Wi X B 2 mm%uﬁw‘ﬁ@@%mfA$%
B A T Rk 1Y) IR . IR S RGIE SRS, RN DL AR
2 s T A AEE 2 %%ﬁ$mmm,m%i$ﬁ‘ﬁ¢%ﬁiimﬁf
bRl RESUER) TR, REIRMURMIE . B & KI5 2R MR L iR
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(R0, 310 ELRS SR SRR W] & s L2 08 Al A5 . ANit el RIS e
A, ERZRA AR — AN AR BOE AR & [N & IR AR feke, e
A B R E AN, 5 SR SRS R TR B 1 R A ) B
W BWRESHERE. REMEN SRR ZORER, s sam
AR, M REIRFERIE LT

fihghe:  [IRARAITHI0W TS HE HIEBEZEA . | MR AEHE
F 1 A EYI6F (Bishop Museum) 1, 18 BEEYIER A 2 E KRS H)
YISO AE VT ELA BE B B A8 SRS, Kt ) SR AL Hi AR 2 1 R A
B, MR A H. [FFHAMA B B A [FE4E]  (Toto) , i
AR IR H S, e — LN o FAIR B Aa 0T SR IR BUAE I R . At
FEININFE T2 5% (California Institute of Technology) HXfS 18 -84, 4%
F T RFH LR E . HRERKAREZ T, AR Z B 2H [,
e AE AR R R B B A AL . FEFE M B BB FUDNAKE B TAE,
BERFE R A, B2MERSBR T ER =AM, W
= B, SAMERHES, Rt G MM A B = B
TR RN . e ARIRRAD, {5 R R T 70 i R B 0 R () BB
[/INRp e S Wi FUBE,  FROIPIRe S NIE I8 LI IR BERR AE N o

BHABNTESH IR FIREEENY), #8 RT3
(Conidae) , HMHEARIRN [ Fidl , HPEARIEIRG A F8 T
X, LA GNEFEED R, FREEINER, Fitf UGIRmT
e IS TR, KHE PRSI, SRRV TFEGRE. FiRE
WAL NE (Bt [ ZE8 MEEMFEN A g, 1O, B
BEA NIEAMM R RREE B 2 T, P HAEEIR (geographer’s
cone, Conus geographus) & RIIAET: Nl 2, WRFEFERFEMFHAEF
L8

fib— B 45 A8 L FUM AT IR N R 1 AT e S T, (S SE R S
BN, e EE NN W] NI, BB AALIE
HAE /N B B AR IR DA AR, R/ UMERER B R 2R, FLIEHIE
i TNV ] et Rkl sk S0 G O AL &
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Po MR/ SRE, W SRR AL ROy, 18 18 AR DR D
], JERARREE TR R FEE PR AR . IRARARIRE] T LB, AR
AN B A E R E R AL R N B A, A& TIRFE R (conotoxin) .
ACBZ T, M SEBL T R B R IR R, AR AR RTR AL KR
=, Aeld PABARE TlIE, ) MSLCIEIR Bile S X B R R

5 W T E KR EI Y OR, GE R RN TR, IR
B

CHRT3RME: FORIER . BRI

flufevk 7 BERY, WA T RSRAS & E LU HE i, BRI b
T MR . ERAEEREE ST BE S MR, HikfE—itb=
F, LA IWMEI LB MR (Salt  Lake  City) , AR K2
(University of Utah) {E#. RS | RES2A R FER, EFIER
W FOTRRN IR E AL . FEFERR, BUAEE (R, T LR e B %
i (Craig Clark, 18R A MESIMEHERTD o0 T —V). whiwf
& AR KRB EE: AEICTRB TN 2N, e85 TR E
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VES BN A e Rt oh e T AT, SR MANRRE: AE [/h
BV | S P RS R 2 o, VRS B OISR 5] SRR,
IERER=YVE Su ARk SR R Y i N N 7 S N SRy N R E
B8, EA e N BURIR, (HR RIS RN B SEAN B =l 2
WIR—n R RN, TES 2R E 0 T — M e — .

A VBRI AT, TR e R v e A AR A
FERERRIE 73 B 2o AP 52T IR S R A 2 AR ME R B A ] e FLIERR:
(AR EENEEE, ANEE R, e, Ae
i/ ERATUR P . ]t P 2 R0 AL B A 55 A 0 B = P T P % A A o
[ B RIRGZILD], B R S SRR SRR, &R
MY S BNEMIESY. .. B E e ). |

T e ORI 2 48, FEFRI T — KRR A, BRI L E
R, MR FIH R T, Al HRls 5 O s ig b
BREE R HENE . — LN EARHIY, A 2 AR P B At = BRI IR
(shaker peptide) , [AZiEST 1 &ML/ & B iGE 8. b4y 28
v, 26415 (J. Michael Mclntosh) , WFFH)FIZEMEHI 12 (magic
cone, Conus magus) , igflilEIk1R K4 Mo-TIRFRMVIIA. BTfEE
MFIRERA M7 WHEss (75 & Prialt, 2594
ziconotide) , & —FEIEFIRE R R 2. L& o BLgEY)E 1S
AT IEEY).

FEAEAE R IR S FE R SRR 7 NN R RS, RNl 224
S5 B B 2 1 o Aihsa FRE — Bom a8 BRIYL AR & 2 [ #0458 SR il R 52
F, RILPIE BSR4 HE E R MR . RIS B A T K i
BB MNP AR, 5] 9 —MEE T IEE R R e A S Bl i
i (voltage-gated calcium channel) . KEMEEEFRAAM, (1540
HOBETBCR A B IR Y) OB e b, B REALER R o] S — 1 R E, AR
AR RN . TEFEARE, SRR RE S PSS Bl 7 s . WA SR T
IMENSE R A WY, s B FREE

il
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fibfiiE: [EMAGYEERRAZEY)? BIB? | FkFEH 08
PR I8 A HE DR IR ER P R AR AR Ak . NFE S S LA WO 1R 85

P TIEIEASENAE, HtEfas R AR EN . ~AaANd Ef—
FEES Bt 7 IEIE AL LA _E RS B T IEE, ARMTREE N A M

& SR ETE) AR, MR ARIER TP E R T Wk e b
FRE SN AETCHIG B, & Bl PN RIS S A0 IO A0 46 e oA s ) %5 e 70
B, fEAA R AR RIS SRR . WA SSEE TR E), IR
HOERIGHS, WatiE V. BRI EENRY, HAHEE
B OR A RIEEEY), B B (B 2E s i i N IRIRI A AR K
TR -

ERREE R AR R R, PrCARE R TR, R eiB g/
HARGEE IBIE b, s 2alEl, il ey r. MEd
FRERWARE, AF ] HARRs It g 51 SR, AR nl e AL H 3 i
EFRIIBEST, AR SR ] DARPUIRSE A e Re R . TIRA TR
TRIE M T, A AV SRR 2N RS R R, R RER 2,
SRR A RE R FNVL A WA B RO . A3 10 25 2R Bl PH Bl e
A RSP PREE T IE, 1 E HAE PSS B T IEIE

ANiEig e H 2 FRF R 2NN LVE—EBm e . FRftiEAsLeq)E
IR eI R A [E#)454E ] (motor cabal, fhfikE: [4htt
Fe BEERN B f Ak, | ) .

H AN E S TS, RS RS . BN EEA AR T IR R
B s R AGIRIERN 2 S, ERBEEM T, #A
= 1EIHE), BARRA T IR R .. BRI RA T, MIAREEE T IR
B, FFIETRGEHRER R R B TR R,
HE—IZIR, R giE LS T .

1B —BainwiE A BRI, 20 R RIE A, FEIEREIE [ PI R
A1 191, dEfE AL TR R ER R RS TR R Mk IR R . B R
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AGEICIEIERIPE, MR E AR, R, &5 RGO
KEENMEEL, EREMTEREME 7, SSHNIAE— Bl 22k
AEAAE, R R L A AR AR AR

P& AL FEEIAS 4 S MEH . RERATFIRNHERKIgE L —,
HAL F G A F AR RS, BB —HAamA [RER B
(insulin coma) 192, 21518 H HAhAE 4L+ )55 = 2R B8 . mabokl
2o as I, FIEA H B BR ARRAURY), WG —ER RN
B2, REHGIRICAS R F 3 & P B Bl 2 P B3 193 -

BN RS ElE LR, PSR AERET . HE2
M5 R I 2B T 2 ? REREEE AR AT B KA A — 1%, FEA
BRAE, BAEFISEE YA A 2 HFE194, SEFEEIY 5K
B. BREFIFEBEMC. FEFRAMAET, R RBIEEEE, Harae
I CRIA0AE — B A B I EIERA195, REAEHA BOA 28T AN [
R 196, K0 ER A K@ AT T, FlnEEE R (urid snail)
FEXEEAE Y 2, MR Z RAEMN. =A0 &, BHGARR A S uia] Ll
HOER R, (BB E SR SR P ORI ERR . BARET ST
A, KEE =T8I =T EMEA SRS SN He )y, BT
&= 0 5 I eI G S M S A 9 s

x

REE, 75 IR i T SLE B 2 MR R 7 AR IR AR
AP ) BTSSR g Bk A 15 e IRIUDNAFP 41 197, st 23k, B
W H PR AR AN RUE, B S NS B AT &y, R
P B I 4 I M AR IR P AR, (His i I s 1 e
ZREAEEL, MARIREH ENER. £ A REE, 5%
BERIANE T LA IR K22 5, (B EEARIC MR B R R — Y. £
EAFR, BEEROEIEEN E RARAE PR R (& [ HEE
KD SERAEE198, PrRlEibiy TR | s [ | faryest
RGO RGO 2R PURAGEE ARG, A SRS E S i E R 4
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W [FEMPE] o, WHF (Usain Bolt) o {TENEAEIREIRTE
TRE A FLHHTT -

SRR A ar i Bs A, RRE SN B R R RS A T RS T R
R, BRI FE A EDNA L, HBIUFEEEE, i ZDNA LT
VOFd NG . AZARPERS (adenine)  TARMIARMENE (thymine) . Gr2k
FEWERS (guanine) . CAMEMERE (cytosine) o —fli=~BEAHE—1A
(7], WA TET ], KIGEERAERARMIEIER, FKRERRZ
EEYE BT FIINAAAR RS R EEZER (lysine) , GAAFE
Bk (glutamine) o A T. G CHNTIUME R ReIAH & =, &
fedhig A -, FrUUALE [0+ ) SrReEsE R e A e . A

ik, EormnAE ER T WA TR AR T, AAAT] DU R
AAG, iEARWAILL, #RACKREEIGIR . ResRit Yt B 8 P g R
PR DO 5L, MEA [EZHK]  (non-synonymous

substitution) ; IR A S USE, A [ FFBBUL]

(synonymous substitution) -

EHYEEYE AT CAAS i =M o 1. 9%, EEm R R E
B 7 2. # N (insertion) BYHRZE (deletion) , AJ DAS&—1f pif Bk
& —BDNAFFIMAJRAPIDNAT S H, BUEMEFHERT . WREHA
B R T A R B AN R = AR TN BRI 2 AR B R ) T R
FEl% | (reading frame, —FRPEAGHLEHRSAYE IR, 25— %02 R
B FheratAEcd®, 30 R BEERERZH T —0. fEEAERE
Hh, EERARR BS99, AR B AR S 2 Bk, REFE
APIBAE LR, Bt ReMERE I Dhae; R B I A ISl s R 4B A 4 15 )i
JemEEMAM, FriE R d R UL E B R B W e A . A
B AR 2 LN — g s, B E R AR R 818 o, &
BELE T EAE . HImALMER PR AR AL R, LN
ARG EINALER, SRR 2B EY.

THRE R AR B RS H I — B A . BRI ARk, TR
BREKRFHABEL (superfamily) & HENER, WES O BERE
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SERE AR —. —=1%200, LU HAREYYIIE I HGAE DT FU Py 5% B
i PR I R B =%, th EE Al DL AR 25 44 1R A (90 A28
MRASEILIN ) /AR B AE . BERF T IR AT W SR L, 9%
B DIE R AR FE IR 1 o BT IRAR A G- 8 J& iR AR X IR T
LN, R O EFE RN, FEENE, TR -EHAE
FRERk R IR MR R E, AT 15 P ARIBE R . H A R SE 3 At &
PyeErig ik SRR R R

TBUERL A H ORI, SCOEERWMARE . R E EFEY,
FIRF IR P s BB EA K201 2T 02 —. BRIPY. J\, 2
AFYH ORI R R s R PSR ) =A% . 1B H AP
FEFZRMC, WREEMEPBHREER, &5 8FEs R R
AN _1T=202,

TIR AT 1 1 AR, W2 il s iE i B s B A AR
PREGEAER L, Rl st m R REZHRILEHF 2 R0, 8
FEE ) TR R R 2B RS A T R, 2 RRSEKEAH
A, WAL — P AW, 2 ERIE 1S 7 e A4 AR S Jg Bl 28 4L.
FEA B 2 TR B 3K U BEAE ) LA 3L, ARG ] B 5% B AN [R] m] DA 5
e, [RIAEAIA S AN [F) R (6 B o T AT 34 . BT, &5 SRR ) B 4 o
IRz, (H2R0E HEAHE BARKER. SRh s r 8 2m, A
JBE £l g S A D Ao .

B ME AR R U ERED ) E A S E R R M B AR, e
DR B 2R BERF AT B o ZU M B0 . AE IR i el LR B, AR
RpAEEVERE R RF A ], N Ads Mg A i PRI RORREE, (A3 R Ay
FRIRAEE RS B RS o An SR 2L 7 R A A AR A FH RE Bl PA R e -
ERY T, ISR K A3 RR ) BE R AR HE A o BLIE AR 2V A
PlE Y E BRI o W [R) B AMTAE S R I 1) 5 P LY, R A SRR
A DM R 3R BT TE R BT o 0 I BRI D 0 2H — LB A i T
88, ] DLBCAE ih kAl SBT3 SvE S, PIRRIR — IR A T (B
U HeE e R AR R RN AT B FEIEMRE: [P IBiE ARG e &b
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&2 MAEYINIR . B — R AEBDIRVCH SO AR, P A ] — g
Y, T 2.

FRRUN I 22 B R BRI AL ) F Y, A RS E I AR R B
2, BB R RIE SR BIA HEE SOR R e BRI, RIER
BHBERAE IO FT, SRt o S AR IIE ER I . WIS, Ry
FOER R TIR, AaBint, B FIRR i st et 1
B R VR IR R R 2 AR, A IR fH203 AR IR D2 E Bk
(K12 BT TR HENZ [ 2 (R0 2 S Ak A /INEA o N TR B ) TR i )
R, RS EARE BT IR N, PRI AL I R A R T IR IE
FRESENYIA 1 B SRS, S ERORARSRE T AEAE . SR LT iR
FAMG B UM BB R AR 5R, EERBUET, EAE TR
A THRREEIA, 208 = EE S RN FIREESEA N SEE, 7
DL B il Bl PRI ) f S

x*

AN GRS e 5 A G B R, BRI EN I, S
PIREER 2 /D e A — Lo LG AR B R AR . MR B R A A
B, HEAgHWAEYIEREREGE B, B FE Lk,
HrhRi A E BRI 5E % (brown widow spider) , Mg %!
FImpaE it R R F ks (latrotoxin) o Fimbkar B AR P ERE R
ANF, SARERfEREEIE B, MR E OE R EE204: BRY
TEAR BRI b T2 B RERESS BT IEIE ) L, (FE M R il ok il . FraE
bR, BHEBERTEYFHFE205EH N K., LEkIE. #hiE, AE
ARTTAERFOR BB o It IS M B R I E R, A et
1) B B AL ERE Y . AN G Lol 1 R ELA 1R N B DAEh S )
KM, RN EE (fat-tail scorpion) , 1B FHWN T AR & 5] 3%
AR A B ik206. LA 4 8511 5 S 44 A& deathstalker scorpion (FET-VE4T
) 207, WAL HE. EAELE (Indian red scorpion) , A
I RAE E 7 2 )\ B2 [#208, 5LEEE ) BOLR I .
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REFETER R, ﬁ*ﬁ@%? NN fﬂ%i&ﬁzé
BB P18 18 28 2L AR B L A8 o P S 10259 AT e A2 Bl B A\ SR AR A
bﬁﬁ%mﬁg,%ﬁ%ﬁ%@ﬁfi%ﬁ$$m%$,%EAEWE
PR—HR AT USR8 AR B . AP Wi i A ED Y, Herh g 44 1
{5 & R A S AN i A R R B2

i e MR EY), £ SR NG s, RS RIER, H
) R AP S 155 P04 T LA B o Pp A e s B S b e B ) B e 0 /S
BiEie R, AR TR, S, FR., KEI. . i,
Hile (coral  snake) . 1ZYSdpAIZFRR—ER, 6 A MEIKGE B AR hBE
209, 15%%¢@ﬂﬂ %?ﬂ? iﬂ%* ﬁiﬁzﬂgrjﬁﬁﬂEZifEﬁAFﬂ*?ﬁm¢@l_ gL}
B B
FHEL, Aﬁﬂ%%@ﬁr %ﬁ@$ﬁao%ﬁmﬁﬁ@a%¢,ﬁﬁ
PRa-&ER, BFEMA [ =] 85, NABHEERAIZOMEE =
A FFEBER I ER210. EAM BEFNHI UL A0 ML i) p & EIE 1) 2  ag AR A
H, 8155255 BB AL

AN Z, ALREE MR R TG B RRESL, 12
AR LA, Bk T RELILA, 84T R DL KGR N
RIRETT: #fOH

AN

179 at Suttons Beach in Queensland: Elena Cavazzoni et al., “Blue-ringed octopus (Hapalochlaena
sp.) envenomation of a 4-year-old boy: A case report,” Clinical Toxicology 46, no. 8 (2008): 760-61.

180 his legs were all floppy: “Boy bitten by octopus,” Gold Coast Bulletin, Octo- ber 9, 2006.

181 quickly killed a full-grown man: H. Mabbet, “Death of a Skin Diver,” Skin Diving and
Spearfishing Digest, December 1954, 13, 17.

182 deaths were considered aberrations: Bruce W. Halstead, Poisonous and Venom- ous Marine
Animals of the World, vol. I: Invertebrates (Washington, D.C.: U.S. Government Printing Office,
1965), 742-43.

183 absence of knowledge of its chemical composition: Shirley E. Freeman and R. J. Turner,
“Maculotoxin, a potent toxin secreted by Octopus maculosus Hoyle,” Toxicology and Applied
Pharmacology 16, no. 3 (1970): 681-90.
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184 pufferfishes: the infamous tetrodotoxin: D. D. Sheumack et al., “Maculotoxin: A neurotoxin from
the venom glands of the octopus Hapalochlaena macu- losa identified as tetrodotoxin,” Science 199
(1978): 188-89.

185 among the deadliest compounds known to man: Toshio Narahashi, “Tetrodo- toxin: A brief
history,” Proceedings of the Japan Academy, Series B, Physical and Biological Sciences 84, no. 5
(2008): 147-54.

186 mechanoreceptors just beneath my skin’s outermost layer: Dale Purves et al., “Mechanoreceptors
Specialized to Receive Tactile Information,” in Neuroscience, 2nd ed., D. Purves et al., eds.
(Sunderland, MA: Sinauer Asso- ciates, 2001).

187 opening force-sensitive ion channels: Ellen A. Lumpkin, Kara L. Marshall, and Aislyn M.
Nelson, “The cell biology of touch,” The Journal of Cell Biology 191, no. 2 (2010): 237-48.

188 sodium channels that it isn’t effective against: Chong Hyun Lee and Peter C. Ruben, “Interaction
between voltage-gated sodium channels and the neurotoxin, tetrodotoxin,” Channels 2, no. 6 (2008):
407-12; Narahashi, 152-53.

189 resistant or immune to its effects: Toshio Saito et al., “Tetrodotoxin as a biological defense agent
for puffers,” Nippon Suisan Gakkaishi 51, no. 7 (1985): 1175 —-80; Tamao Noguchi and Osamu
Arakawa, “Tetrodotoxin—distribution and accumulation in aquatic organisms, and cases of human
intoxication,” Marine Drugs 6, no. 2 (2008): 220-42.

190 “I had not really intended initially”: Baldomero Olivera, interview, Bishop Museum, Honolulu,
Hawaii, June 5, 2015.

191 what Toto calls the lightning-strike cabal: Russell W. Teichert et al., “The molecular diversity of
conoidean venom peptides and their targets: From basic research to therapeutic applications,” in
Venoms to Drugs: Venom as a Source for the Development of Human Therapeutics, ed. Glenn F. King,
RSC Drug Discover y Series 42 (London: Royal Society of Chemistr y, 2015), 163—203.

192 putting whole schools of fish into an insulin coma: Helena Safavi-Hemami et al., “Specialized
insulin is used for chemical warfare by fish-hunting cone snails,” PNAS 112, no. 6 (2015): 1743-48.

193 distinct predatory and defensive venoms: Sébastien Dutertre et al., “Evolution of separate
predation- and defence-evoked venoms in carnivorous cone snails,” Nature Communications 5 (2014):
3521.

194 more than five hundred species in the genus Conus: Thomas F. Duda Jr. and Alan J. Kohn,
“Species-level phylogeography and evolutionary history of the hyperdiverse marine gastropod genus
Conus,” Molecular Phylogenetics and Evolution 34, no. 2 (2005): 257-72.

195 ten thousand venomous marine snail species: Teichert et al., 164; Baldomero M. Ol ivera et a L.,
“Biodiversity of cone snails and other venomous marine gastropods: Evolutionar y success through
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neurophar macolog y,” Annual Review of Animal Biosciences 2, no. 1 (2014): 487-513.

196 a few hundred to several thousand different toxins: Vincent Lavergne et al., “Opti- mized deep-
targeted proteotranscriptomic profiling reveals unexplored Conus toxin diversity and novel cysteine
frameworks,” PNAS 112, no. 29 (2015): E3782-91.

197 among the fastest-evolving DNA sequences: Dan Chang and Thomas F. Duda Jr., “Extensive and
continuous duplication facilitates rapid evolution and diversification of gene families,” Molecular
Biology and Evolution 28, no. 8 (2012): 2019-29.

198 evolution as a change in the frequency of gene variations: It’s unclear exactly when it was so
defined, but population geneticists have defined evolution as “change in a 1 lele frequencies in a
population” since approx imately the 1920s to the 1930s— see Mar ion Blute, “Is it time for an updated
‘eco-evo-devo’definition of evolution by natural selection?” Spontane- ous Generations: A Journal for
the History and Philosophy of Science 2, no. 1 (2008): 1-5.

199 an essential component of evolution: Karen D. Crow and Giinter P. Wagner, “What is the role of
genome duplication in the evolution of complex- it y and diversit y?” Molecular Biology and Evolution
23, no. 5 (2006): 887-92.

200 on average, 1.13 times every million years: Dan Chang and Thomas F. Duda Jr., 2023.

201 The rate of non-synonymous substitutions in conotoxins: Thomas F. Duda Jr. and Stephen R.
Palumbi, “Molecular genetics of ecological diversifica- tion: Duplication and rapid evolution of toxin
genes of the venomous gas- tropod Conus,” PNAS 96, no. 12 (1999): 6820-23.

202 23 percent per million years: Chang and Duda, 2012.

203 able to switch to fish prey: Ai-Hua Jin et al., “6-Conotoxin SuVIA suggests an evolutionary link
between ancestral predator defence and the origin of fish-hunting behaviour in carnivorous cone
snails,” Proceedings of the Royal Society B: Biological Sciences 282 (2015): 20150817.

204 don’t so much target ion channels as make them: Thomas C. Siidhof, “a-Latrotoxin and its
receptors: Neurexins and CIRL/latrophilins,” Annual Review of Neuroscience 24 (2001): 933-62.

205 Victims who experience systemic effects: John Ashurst, Joe Sexton, and Matt Cook, “Approach
and management of spider bites for the primary care physician,” Osteopathic Family Physician 3, no. 4
(2011): 149-53.

206 whose venom can cause seizures and comas: M. Ismail, M. A. Abd-Elsalam, and M. S. Al-
Ahaidib, “Androctonus crassicauda (Olivier), a dangerous and unduly neglected scorpion—I.
Pharmacological and clinical studies,” Toxicon 32, no. 12 (1994): 1599-1618.

207 aptly named deathstalker scorpion: Neil A. Castle and Peter N. Strong, “Iden- tification of two
toxins from scorpion (Leiurus quinquestriatus) venom which block distinct classes of calcium-activated
potassium channel,” FEBS Letters 209, no. 1 (1986): 117-21; Maria L. Garcia et al., “Purification and
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characterization of three inhibitors of voltage-dependent K+ channels from Leiurus quinquestriatus var.
hebraeus venom,” Biochemistry 33, no. 22 (1994): 6834—39.

208 reported to kill from 8 to 40 percent of human victims: M. Ismail, “The scorpion envenoming
syndrome,” Toxicon 33, no. 7 (1995): 825-58.

209 potent peptides to paralyze their intended prey: C. Y. Lee, “Elapid neurotoxins and their mode of
action,” Clinical Toxicology 3, no. 3 (1970): 457-72.

210 their folded shape is a core with three loops: Carmel M. Barber, Geoffrey K. Isbister, and Wayne
C. Hodgson, “Alpha neurotoxins,” Toxicon 66 (2013): 47-58.
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CNC N b
R SHEET | R ERE TR - RRAIRA R EOH. HEK
Egiih
FRRNTE 7 3 5 88 PR GE X SRR Bt o 1 B Al 5
BATEAT &SR EMERA . AR N ERAIEMERA211,

—FFITEH. PAEEREE. 32%% (BENJAMIN ALIRE SAENZ)

211 “No human being had ever made me feel like that”: Benjamin Alire Sdenz, Last Night I Sang to
the Monster (El Paso, TX: Cinco Puntos Press, 2009), 26. The quote is about cocaine, but some say that
the high of snake venom is strikingly similar.
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A GE e A lEES . e, REEMMMEZH, RiHk
1% (jewel wasp) [EZABEEMEOIN., BHEG/NAENGFE, HA
FRE E A Bl . BEEMAETEHRENEAOLE, EAME BT
B AR R, (E M 3 22 I e T s i e b ig A e . B R
e Bz ARV s P I A B, AR SRR A A R 2517
s R RS (FE) b, 1 SRR AR IR R B AR R . IE
a7 B AN R b g . eyt 7R O, BRI E MR B
Vs wEEEEE T R R B R IR R, AR A i )
HE. AN ELIRAMAE KR A LB R BB A FIR A2, W AEMEEEnT ) in &
AR R R ) I R AR Y O R SR e, TS S I BT TR R . BAE
TR, BREERE SN, TEH B A i i i .

BEEAS bl —AEps s, AR B eSS ik, & E—= i
i, AR AR T ] LRGN B R P A A T, B A R R AR E A
RIS A R CEIENLAAN AR SRR ML TT) , M2 3 o IR
AR R (BAEAED , A e ARORE. AEeRE R 7 A
B g, Pl VA B 9%, B A FEEE (blood-brain
barrier) HENS2HH O FAENIRGES . A L& Bt aBuE AR,
Jis EELE B A 38 A AT IR S

sive S A5 FH RIS FH ASM RIS BRI, it B e A IV 2 S8 )
By EMRENRALE Y 2 FE MR, a0t By, i
F IS8 AR I, [RGB S Covipositor, AN, 7255 —¥HZ
[l SRR Y . AEARADEE 2 N, FEIR R SRR, AT A
T RRE . GE p SG T DS B e e, FRRIE T — 8. SRR M E
RS, AU SO O ) PR B VRO S 220 o 48 s b 0 O {18 [ 3, 3 (A A8 4
FHETS R ER I o

SR & e L & 3 FH MRS R aRT, AR Rl Al ~
IR, B B R S 380 B v P8 3 A1 212 0SB AR A AR R s R B
AR SRR By, SR BT AL 7 A AE 4 (ganglionic
sheath, & F MR M AP EE ), AERSHER AL BIEANTEM . TES B
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PO b ] 87 36 s e T 5 AR R B 2. RHER S BUN 5 S i s £ 3 o 1
PEVIER, GRS, SR a fe iR 2 I [ 3l A 1§25 70 &
I WA 2 DIBR 42213

HRIFEANE, OFEHERENE T . B, FELZFTHED. BiE
WERARE TR 2 SR PR PR BRI AR I 2fe 4%, (o e FH R I — &R AN ) M B 4 i 2
H &, FERZIEENR. RHRZIEH, 182 Bl E0RmAT &, H
MR TEES . P ) ORI, Bl e B B SR R
FEHH, #A S SHERPITERIT A214. R REN 2 E
(dopamine) HEA J MRS, WeErEuilith RIAEIFIR H s,
IR KRR Ay, B L 2 ELIE 1 431 0T e I RS e 3 A 551 s e
B NERAT 7215, 1B 2SRRI A FREE 2 IEA, HiAlE
EFRER . AU NERAy, BHATAN] DRSS ORE MR & FWa R
PR, BRI A s 43 IR 4 2 2 By HA NRIGEZy, B R
FLRRIE IRy O —FH -, W — AR S e A IR ] T B R R EE 5

i BRE M B MR 5 B 32 H H T

(et 24, W (Emanuele Biggi) )
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Z B RAT @IS, EFZEFIR AR, B
N BEWINE, ZEKISERNMIIREEZ. A+, 28
W [3RER&T]  (reward system) , & AR FHYI & 5] 52 Hk
KEDW216. 2 EIZRET R RAFHIKEL, B1R%E, EHBASREIET &
AR, i AR SRR ThE ] B 2 B
%2170 FAME IRANET RN B WA R 7R 2 ey, AR AR R
it Bt AREE 2 mh, AN IR BCE AR . AR I IR T A 2 M ) 65 =)
LR R GEA EANE, BB AR KA T

WS B Oy, I EROE, KW E AL, ek —E %
i IR G A AR Joe A AR RS BT Y L1 FRBNE & A HEL If
BB S, BEESRHE. RYO=T081%, e 2EEE, B
BRI ROCR CAE S5t AR 1, IR AR 1 5 S O AR k218, HiEm BiE
(0 ARDE R ARG, S SRR o 5 X e AT € 22 FR N S0 B, A
REIEIN Sy A U AL L Rk, S B R e A IR TG A I B AR A
K219, RAEM, ¥ CAE g Rk, —H2MEARRE T .
GRS P AR AR 2 AT, A A Y ZE I R I S AR T AR T T

R PR AT B RE I HCOR IR KR 5835, T A2 WMy A A8 253 FH IS 1y e
BEVRAN S RSB R PR R, A O R N S . BFRE SR,
oL M 5 E A JHR T P SRR, A LRI T 5 ] R 1) 2 e
YEo FRIEACHIWEIEES N, TR RS MR IREE 2T, ARG ) E
1T /52200 182N AT R B LT L RF P AR, AT RN B A A
JEE, s 7 ) R R AR R, TR S T B AR 221 . BRIV A IE
AR H A TAGABA 4% & 11818 (GABA-gated chloride channel)
IR .

GABA Zy-i%3£ TR (y-aminobutyric acid) HI4E%Y, % R Z
i P EIRY), N . WRME TR ER G IRE, TR
GABAGUG & A4 BT Ak . GABAREBIIF & LGS, LR AE S
Bl T BT B B R U T T bRy, A5 8 o far 1 Uil 718 Bel 4
g FEE MmN EERRE A, E R EET R, =T
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T R T B, A8 A Sl 20 A P 1) Tk 5 R ke 30 ) o B
— R, AR EAEE T ELERATE 5 5 S S T EAR R T 7R R
JE. BEME& TR TdE ] B, BnEEAFRME T T TR,
ANIEBGABA NG AN A& 5 T BU 4075 (complete inhibitor) , 4B FiEIE A&
A PR SR I SR, P DL SR TS o, 6 e AR U SR T 2 )
MOE. iR T E S R, sEREEZ B H DR, EIENER
WS GABAR Iy o A 1 B B [F] — R Bl 2 B AL &4 B- NI IR
(B-alanine) HE/Ffi#ilE (taurine) 222. i8 i SV REEMAS T
GABAMRS HI 2, B4 RAE I HIIRFH

SRS WAL ST AU BB B, s R A ek, (=
e M S BATIRE B SRR R AL, SIS BB S YN B
MRS . FTERRIgIN S, KA MHERRISE: FARE
YRAD B AR A B VR R AL, AR R AT M R T By R, G SR M
HRNE 8. GABA. B-PA &R B AFfid i tB A Jv i B g S B A€ oo
FRITE S, DA s e X R ol i UM A S0 e A LA

BUE SR AR CAEHFIL R 2R, SRl iR R e 5, M g
FRE B MM TR B 1l 5 (F B AL TE L sEal, 515
NEFAER RN R B2, B TR, M e RR b O,
SR BRI T, BB

SRR ER 7RO 2 AN, I8 R AR N . R
ANTT 8 G IR H BRI, B30 sl s BT R A sk, TG kAT 19 %4
A, AN ERE— B FEF IR Rz . R AR E R TR — R
s EAREEREE, TrEEY (B3 NED ER H RSV aiE
AReERr, TEWAER . PHREZCEEL, H sl 7 = SR TH AR =
BT R R R I (R [R)AE o BHER S A 2 DA A8 A2 PR A 2 A BRI
MRS B D 1, ANt B 2R el DB R A A oo 07 TG FRRRJEE AR A
FREE, B E o ) b 75 B A 223, MBI A5 B A 11 R SEALL T K B AE
H (hydration) , AEEEH2EERIERNIENGE. 7 LIS 1
T, EAmEH AR, CEAEMRERE L . AA, BRI
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EPETAARE 2, B R IR e i o

Ji BRYR W B VR A A2 18 B AR A M BRI ) 2 — . R B YR iiE —
BRIEEA— A =T 28, BEEHERrEERE (Ampulex
dementor) , B4 THH (MEFIFERF) (Harry Potter) F51)/NaitHhFA]
2RISR A AL B (dementor) 224, A& s 2. Ye ke pr
BRI R, ZAMEEEEE 2, 2/0F8EME, M LlsER
A H I EE %, A VR AR TS S ARRE N AR gl an ]
At e RN B M ISR B R R, (H A Ea e 12 AR B . A dE 5
BRI, WARTERTA, AT AEAEY, B URHE A
& [HEEEY ] (parasitoid)

IR AS S YR ME— 2, AR A S RO PRk, B
i S I B 225,

JEAEAE L BRI AT H IR K Q6 (Agriotypus) EVEAKH, FEHP
NEA B S 2260 & T SERGE TAE, el DIVEK T s, 43
i AN ANIE DN ) B 4% /N (Lasiochalcidia) , MM KHERE, GEREH
M s S R 1 R 227, BB R TE, TGP A AR N 1 i A
HREA —wm g BN ER T LAY (hyperparasitoid) , M2 A 17E
HoAl A DL AR A A s g & b, 451 Q99 A 78 BRI B a0 1) 408 e
(Lysibia) , #2049 25 A= 1 s g 4l i i (Cotesia) It 27 A2 B ad PR
8, SRARIE YN 2 7 4 e 1 4 ma ) T RS FRTde_E228 . A5 FRp (e 1 2% ek e e
M E A, BB AR AR B B i AR

&y 1 HEOR G RANEA ISR Ay pli e, T8 23R IERR [ IUH T HE KR
bh, IBISRIHANGER. 7RG ELE TG RS, B K
ORWENFR229, EL 30 1Y) sl A B ek ) B T H o A5 SRR %) s A
ROCIRTE 2 /7, & I8 (FMIIk2304m 4% 58 T (E T FH 1 aka, ir iR H
L ) o

s geTE — Rk R 2 VRO R O R AR, A SR A
P Re A A SR DR IR 2R . FR IR P il A A I 2 2R B 2 m] LS
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i NSRS R, T8 A TR MU AN BIR) S . AN N RTIR AN ,
FRAP S AT PSR L L P i 0 AT 7 e 10 B o e AR R e S 411 i
BRI oy, A ANFREAT N EE L e, A& T RR-HigiE
JIRRAAHE By 14 25 78 o

x

IRARER B 2 INIRSE, AL U 255 S BRI AR E YD i, A
Eaa NTaedt, BRI AREIELIE G . (Halk 2k
WRBIEFRER, SEalA L —SE TRl S eSS S . R, %
b R ARG A R E TS, BRI AR A N T AN
FEENEE #TE . (Delhi) , IS4 AR BERE VR HS & H BT 25 17 2R 1) Ja

5o

AN, BERAETS EnmEBE R [ KRG FEd
AZoeintt. AEENE231, A —/NMRECIRIE R R I EORE CRES I K-
72 BKK-76) , miECHARFE > ERAREED T R REHTT
B RNENE, EMEY A, BAEMHE [HRAME CBEME. &
] o A NGREANEREFERRIE N, SRR aeH N iR
58, KM, MBI, RMER S, U E AN
CRPNLEEVIEE Ui

MRS E 2 LI ALK, KEEMHEIEEREE —F N . 1
ENRE, iEfElpE— AT EEWN T EER232, HER=1T583%1, i
EIHE B 2 RSB BRI A 1T . B AR w B, (RfE5 5%
EELE RPN A B B R A 16233, FTBEARIEAL 55234, iB RAE K,
FTE e 2 R R A SR 8 I RE TR K, BRI BIC H fR B iy 5
235, [FIRFEC H 2500 m ER R ) KT I s 5 oy, AT ERBE T HE &
¥ 6236,

A B & R LA 7 ALV ST R HH 5 A AR 4R 4 A e 2 A
FA,  [RIHRy DU AR B T (R B B AR 237 A B
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SR IR SR B R EMS S o, BEAAS A E—TET R
I N BB . WA SN EIE R YU, 7] DA B 5 50
FRFFW . AT, FRe] DAEERE S Cile s . ALt Ery
elEg ), ALelEE [wE | (snake den) , ERMN [THHE ]
(opium den) ZRAGFH. 2 N0 CAZEASLL®EyT 10 P57, PO HHdg 25
g1 BEWIRRAR DT A /N . FERDEERF 2 KT A, EMBEZ 2,
1G4 [ 22 4 s R AL IS . —Seiy i B AR A S Apdp n] fihbkise, Gpfd
BAE A, AP ALES . ThEEmE IR R 238, DR E IS
FEPEER ) NGR, tE R et AEny, OEIRELE . T IR B H At b i
IERH B . ARt E B GG, BEIRE Lely M B TE AR
v H, HEESIEW R, FLRs REXNHEEN I, BEAGER
T AN,

KEHR [PKDIEAE ] BIBF. fhFH+ 5k, S8 C&HEE=1
ET, AR TREER HAm R Y VA AR L] 239, PKDAGAER A g E
EEMER R, a2 LR B EREI e A, CUEEE
FEREIETE H O FE LW . AR M B AT AR RS, — BHGR 2 S BL A
B, 1B [FEIRE, ROFRECGE T DARRHE L R M /],
LAt DART A& A8 B B AT . HAD Nl R AR SEAL . A O E R
fEne . EEE RESRBMATRMN, EDERSRMR, i
[ B8 R, R AR A Bk | 240, B — AR A FZEY RN
i, H O EIEER IR . =R, IR RE AR, i
FERESHER 241, F—Arm AR B [HEANS T, SR
WX AR HC RSS2 5E, ] 242

“o—PUsE, FEENREMERIRL (Kerala) , ALK A 2|
A, MEHAEERITARAE, A&7 gk, fhixZBEEEN+
FKot, - /IMERRIERISHBRAE B R EE T, ERRRAR Ak, ERIE
B AR A PRI AT AMERF IR 243 B S8 A RER, WEREAE EAS 21 e —
hno AT WALERES TRERTAR & A H g e, (H DN A& 22 e R AR R R
244, FaogmoRigas R E . b maeEER 5 S E . T A
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k. SEGRIERGEEE, K& [RCRE&EWR ], mH TRHEE | 245, F
—AA TREREE M, MR VRN OGS —RIIRZ AL, 18 HAR
FIThH: ASEAAH CE TTERE] BN 1.

fRA] e e AR, MRS RGFH KR, o2 7 RIBan g e AME
5. ALNMIEIEEEEA, PUEMRRGE M NI GRGIkEm, 1%
15 g & A M U 2 . (B S N TR (R ik, HE B RS0 ls
FFIESE246., A LEPUIRGIE I NIZ BB H R ARHA TR, WA
Ashee Teg ] CERERZRAIEANTBRD , A REIR ] 5E1E 2] -6
IR ZAR A 1 BE247 . 18R T IFDUINTRE B O ik A TS 2K E R
L, AR E WG D RRR, BnEtemiiAR Biga mimtEsaR, m
e FL 2 U BRI A E R 2, TE R IR R R . A 28 AR
SHBIE RE AR, RRRIE I T BT ANSETS . 44 DRERI & 25 B EEHE K
FAAIALFS (Tamil Nadu) FHEMT (Salem) FNITHIIEHE. PR, A
MEDGNENT . IREE, BEGREIFNS, EbREZRERE,
(EIE LR, | B lg s P S R AR 2N T .

x*

MR A TS Bl AR PR, B AR L s, BRI
B A% 4 & B AR IR ST BIWE . AR =+ B R (/R 2 4%, RS
R PEEPERERGEAT, e BUL. HAREN, B SR .

FEAR A IR R, AR 73 B A AL T RdE  (Pilbara death
adder, EME4FIEL) RIGHIAE RS [RFETFIIEE] o BERMK
VbR B AN A B RRR, R R A, REN TIPS 4 ar, H
efth [WAEE] o .

JeERWIE, RN, BN T ARLIBORNEE L. .. AP A Ve
BUHERBCR B AR TR B b . BERE Lo AR5 80, BRI RUE 2N
TRE (AR, HEW LT, ERREERRET). £ LI
WA IR, R RTH g, RS E ORFAEN R B, B
. HERBRERTEEEFEARG, MINFURE TEE, ERaREGH
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. BRERE, RO EANER . 7RIS M M5 8 5 ) 55 B 25 R OR Y
HONJRE, RESTERAME. BBl 7, REFHPAE, &
JE VAR SRR, REEEN AR R, 182 M 00.0 5 bk 5 i
b, Kfthdr (ketamine) ZJHIMFEERIZEY) (dissociative drug) Rk
15 Ao B N R O B V) B R RR 2R RE . B AR S EE 55 3R IR A A B 1t
AT DL ANIE AR 205 75 2 R R ISR AN — Ak, IRy BRIE MR R AN 22485
H. 248

PhAAR =, N AA e MR R, Mhmdgis /- F k. (HEawr
2 NERA T EHE A Bl AE 5252 2 Bl AR M DU LG A
FENR L G R AEE, AR T 75 R 55 R A R CLE LR il
IR o

FURAE R =Sk, BREEHE TIERENSRERFE D
[R5, 4 51 525G B ORI S5 S AP 7 B2 phy 18 18 18 o 2 A
B, el PSSR PIES REF R I, EHGAMAY E C &R
MEE . 72 MR EIE 7 B R POEMFH, SAERUENTAT. +.
BB T ALk, IR BT S AR 0 AR R L O BRI JEAT . SR AR 2
By T RBEAEN R, AR T EER, HAERMARBEER, &
VB T AIRBLFR RURK

PEAEIR VR ST BN 2 A T AF 2 PEG, B R sy S = 1 AR 6
MY EF(249, BOERERS T, bRk (IR EEIREEAM [
o | At 7 drRlRs R [ A E, SRR AR, A e R
BRI, BT, SRR, FERERRE AT ENOLE
EORMEK. | Zf/k. Ra]B4EZ (Anson  Castelvecchi) & &g
+, MR R RE . M2 AR BB P, DR R O oA mp
RE M0 RAL T H ARV E R A BUER . Ath 78 1 YR S S ERE B3 2 12
BRMIFEE: BUiF. EIERPU250, BVES R (F R &/ N&E
PR, DVEBREEKFRREETAF, dERBET) , HE— /MR EE
AR, S8 Rwm T TERMREE] - WSS FEgAH L E
(iG], HRgseheed [h] S6EF kMR R, F Ay
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HIAUEZEMES [ AEEREE] .

HE SR i B BE BB A AV E B R R KRR, (H At 15 5 B A
DREEVEREER RIS, RER R B EEE A Ik H BV RIE — & . fhEl, dE
B ARA KT g ol S5 AR, A NEI B eis 2 HuH e s A
g, mERA e T G S REL E A . FTLL, Rl
RO B A Rk, Rarge NREHAbE . FE L, RALLET
NMELRNIE B e r sl 1 . EZE R NER, /NinkE (Cato the
Younger) Jift 11 iR 48 (R i B R SR K, AR KA
o HER/NMMEEE L R friE.  [EW R ad, HM s
BT, HEMPZIKAEHI, 251 KR A, FALeugedt: [y
BROK | Redu ol SR AP EER AU, HEdm e A s, SRitE
CEMRAMA TIRS R | , e R AR R s N c.

B R & i, AR A ] (Butterfly  Sciences) A3 A
SEEFERE MR, A (Brian Hanley) 252, ¥ H 457 IE M
SRR B A BLER . B 118 K~ m FHAD 5 Az a5 51F, SR
B . MRBARLE A H IR, EFEE A EIER & g
M5 R A IS 2 B 4850 (brain dopamine neuron) , 18 FlyF
T (GHB) WIAEHEELI253, At A8 i an 5 PAN T&= 15 =X,
M LU E S H Rl A R Ak FOR LR . Ahds
B TECTAE2R, BENERY i N — BBk |

B RE B, Hd. BHEA (Jim Harrison) #8948 2 2 A B
IR . e N TCE e 2 BB AN AW, e B R CTEIY
(Kentucky Reptile Zoo) FAF, iZlEAERIHER, fRGEHiERR
BHEME T . SN ER, MR N2 7. —o—TFEW],
57 B LR E ST, R AU — kg R B M (South
American rattlesnake) HIEE, FWRIEHVE A 7, SEMEAVEETTLLE H
T, AR TR 254 B ILIRILTR 2, (HAERE AR
FirH. A (Kristen Wiley) JL[RI&8 208 pra Rl A&+ 24, il
FRE 2 BRI BSOS B 2 — TR iR . B E 7R, Hd
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Ko # A&y 1 e, i B H Ak 2 JE s = K ERIR
Ko

i FL R W A0 BN EE MR S s i 255, #E0RE 1 1 S 2 o N B2 B S
RRA BT iR A A e B DU, fhER:  TIE 2 IREEIRIE K. | Sl
—BdRRE M S S AN SE I EE N 1. M RE: IR E SRS
P RS A 5506 IRTE R RITE T A 15, S8 NMMIREESE,
HHF. |

ERA A AR T N B SUS & i L ar RS e 1S BIEE D T
TEZ AT, MRS RS ks — i LA, Bt RZENE 1K
A ARTL, e Vs SRR oK. ek [ s CRRERH
CUESRM 7, BEHMEREEERILT. | Jrilfakmilt AR,
AP AR EE AR PRI, R R M BRSBTS R .

i ELARMRRE: (BBl EHAS A AR, BIHUETH R
o | WrEaEEiE L, IREMEER R S AT E R IR Ry . o ACH)
WA T B BR 256, A7 L8955 N 53R DDA IRIEAS B AR, nI 2
IRA 2 IR Bk 25 ) LLoE 41 . SR A SE AT B IR S e 2 221 1 L
i, AEPREEE B E RS THIRBEIER: | (cobroxin) , EREE
Al SEiE M B YIME 2SR I LR i257. e L AReR:  [MhiMASH, K
k. | iErRgEYIER A LB AR, Al a] R B . R R IR
ilfoe 2 Bl KR AL, BEEREA 7 2 B EE R AR AR
R NRRE S RE R 1o BRI IR AT T3 M P A A 1 23 34
Mg A% THRIE ) W ERERE. AU NEEE, 1 BN AR NS iid
R, ANEE P i R E B RE . Al LU R, L
WER GV HNA S Bty 7 ANEREE . FisMAERReRE, 35 HRE
= JUE

B R oA tRe ), HA i i 2 12 IR TR 1
M F A4S AR (apamin) , ' RERAEA S5 BE-FARE Y BPAE B IE (calcium-
dependent potassium channel) , 1 H&EIC LIRSS 795258, ==
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R R AP AS AR o SR BR P g, (BRI ER a5l A BRI R . £
KRG EETHERBUR, AR, KRS MEERES
A1 P iT1259, 8RR Al DAL B AL EI R LR . KZ R iR,
MR A A AR RE A P FE AU AFEEARE 2 AL A O 52 b, RS LA A8
TUHRHCE BUR,  BOR BHMHES BA UK 260 RATRERR, ML R 2
VES B B RO, G RE A ARt A T 30 1T K B SR RS P R R A, 8
e IR GE T B A R L RV RF 1

WERAEE TR TP A R AR (B DRMAR A o dgsEroRE
ARSI 2B S FEROR A B B B, AR B i i P B —iE
M ERE [ K& ] - AR RN, 20800 550 i
o T PRSI I AR, 38 £y 1 B ) DARSR W R e N 2 AR AT
A RIER261.

BN Fg L 2 E ke (Crotalus durissus terrificus) HIZERIEN/NRE
&, ME/NRR, BHEFEREAE /D RS 2 I 8262, CRIEERH
/0 AL AP R 0o I PR R Y EE e, R A THAE AN R R
AN HEARES RE1263. BB ER T IE G WAy ARG EE bl 2
g% (crotamine) , &2 HHEAAS RETTA LLIEAR, FibeEMA
JERE PR, S RRTERREAE 2 Aol S 1ERE R 264, HR S dE A i 1Y
P a- R TR AR IERAE, RS AER, EXa-
P& T 2 e B E AR P HE AR AR R4 1265, RBFHEE S 5T 1) i $H 55 A0
HAmE) Y EE R (BT Bk, B Rk 2 Fl B R 2R R IE I I S F

B¥£266,

EHH TR, K AIATER R 0w b 1 A oA — e
Fo BESREERHECA RN, ERIAV AL EPE RN T, &
R EE . PR IRE BN T EEA R 0 T Bl H AR
HnbLER, REMHERZ & 8RR UUCE PR, ERZARDCT,
FHEZRACIZAT AT B0 1A B #s e AR, 1 RO e & 51 ke i
BIHINDLHI Ry, B Re s A BB T 50 e LAk [ &0
AR TR, AN m, A E RE AR AT
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B. | A RERITERFEYRIE L EA A, R
FEA FITE K HE S S VI T

x

fR . TR (Suzanne Collins) [HI/NaRt (HLERIEEEL) (The
Hunger Games) "', (EERFEA, H—MEAESUNR LB B N i
(tracker jacker) , U ZEHLEREENTISEE . B HENERA R
ROR, EETERNSEE BT RN/ NG, BRI E R
T, FHARECGEREEC M Z EAMORLE . &P REE g R
HHIE S TR i, (HAE I BE p A i vk f ok . 28T, Ui
(Michael Pollan) 1t (FXEEEAIE)D (The Botany of Desire) —&HH {5
H, KRN BE TE R LT 8E R AL &5 267, IAREE R MBI
—HAR R ARPURI A, W HEEH AR B R Rk 2 . iR
PRI MO aE S By, IS 28 Al B 5% A {3 AB A N M8 v LSS H N A B age (1Y)
AL 2R . ATRE AL H Bad (a0 B A e st IR 8D i
AR EATE I NS OB E B AT, EARREEFRM. B Eg L gE R
e I 7E i 22 %, AR TRAM AT Ae g o o i BRI RIRR I 2

L RE S M N O B S A Y, PR A BE S M DB AN
AT o RAEE M B R B RS BUIG 2 3 R G e A5 A Y BUR
TV AEREE H R R R AR E R A, R N R L AR 5
W70, PSR RA A G R YR R IEIE R, ]
DL BRI . 18 258 A RE I P IR A AE e, MR Er SR b e oo
TG ED, IR AT RO A, A& KRR SR 1 . P s &l
TR AR BOLEY, R LAIE R BRI A L DL B A, AR ACIR AL
VERRAEAE . SRR YR EE NI, 58RI i
B, SRR T RELLE R LR T A S £ =, &
5 i LA S AR AR IEAT 1 AT

BT, JATRERT 7 I B EU B B S0 AP, AP 2 A
I FR R BE AR S0k, BT AT LLBHAG 1 g Less R B
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REST AR AR B R AP P 0 R AR AR T B R R A R P AR i

THANTEREE, 5 R — s 1 ZE DGR A JH, ARSI A
oA ALEHhER ERptEsBIRIEIY), — R AT LSO SE . AP 3
FER A RS, i M SOE 3, R B R g R AL 54

B IE LRI E Y RN A RE —/NER I, TS 2 DL
FA B 4 1]

212 inject venom directly into subsections of its brain: Ram Gal et al., “Sensory arsenal on the stinger
of the parasitoid jewel wasp and its possible role in identifying cockroach brains,” PL.oS ONE 9, no. 2
(2014): e89683; Frederic Libersat and Ram Gal, “Wasp voodoo rituals, venom-cocktails, and the
zombification of cockroach hosts,” Integrative and Comparative Biology 54, no. 2 (2014): 129-42.

213 in search of the missing brain regions: Libersat and Gal, “Wasp voodoo rituals,” 132.
214 does not elicit the same hygienic urge: Ibid., 133-34.

215 the cause of this germophobic behavior: A. Weisel-Eichler, G. Haspel, and F. Libersat, “Venom
of a parasitoid wasp induces prolonged grooming in the cockroach,” Journal of Experimental Biology
202, part 8 (1999): 957-64.

216 floods of dopamine are triggered by pleasurable things: Wolfram Schultz, “Dopa- mine signals
for reward value and risk: Basic and recent data,” Behavioral and Brain Functions 6 (2010): 24.

217 we feel from illicit substances like cocaine: Pradeep G. Bhide, “Dopamine, cocaine and the
development of cerebral cortical cytoarchitecture: A review of current concepts,” Seminars in Cell and
Developmental Biology 20, no. 4 (2009): 395-402.

218 the cockroach has lost all will to flee: Ram Gal and Freder ic Libersat, “On predatory wasps and
zombie cockroaches: Investigations of free will and spontaneous behavior in insects,” Communicative
and Integrative Biology 3, no. 5 (2010): 458-61.

219 the zombification wears off within a week: Ram Gal and Frederic Libersat, “A parasitoid wasp
manipulates the drive for walking of its cockroach prey,” Current Biology 18, no. 12 (2008): 877-82.

220 don’t evoke a behavioral response: Ibid.

221 willingness to be buried and eaten alive: Ram Gal and Frederic Libersat, “A wasp manipulates
neuronal activity in the sub-esophageal ganglion to decrease the drive for walking in its cockroach
prey,” PLoS ONE 5, no. 4 (2010): e10019.

222 the same chloride receptors, f-alanine and taurine: Eugene L. Moore et al., “Parasitoid wasp
sting: A cocktail of GABA, taurine, and (-alanine opens chloride channels for central synaptic block
and transient paralysis of a cockroach host,” Journal of Neurobiology 66, no. 8 (2006): 811-20.
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223 the stung cockroaches live longer: Gal Haspel et al., “Parasitoid wasp affects metabolism of
cockroach host to favor food preservation for its offspring,” Journal of Comparative Physiology A 191,
no. 6 (2005): 529-34.

224 named for the soul-sucking guards: Michael Ohl et al., “The soul-sucking wasp by popular
acclaim—museum visitor participation in biodiversit y discovery and taxonomy,” PLoS ONE 9, no. 4
(2014): e95068.

225 lay their eggs in spiders, caterpillars, and ants: Ian D. Gauld, “Evolutionary pat- terns of host
utilization by ichneumonoid parasitoids (Hymenoptera: Ich- neumonidae and Braconidae),” Biological
Journal of the Linnean Society 35, no. 4 (1988): 351-77; Jeremy A. Miller et al., “Spider hosts
(Arachnida, Araneae) and wasp parasitoids (Insecta, Hymenoptera, Ichneumonidae, Ephialtini)
matched using DNA barcodes,” Biodiversity Data Journal 1 (2013): €992.

226 to attach her eggs to caddisfly larvae: J. M. Elliott, “The responses of the aquatic parasitoid
Agriotypus armatus (Hymenoptera: Agriotypidae) to the spatial distribution and density of its caddis
host Silo pallipes (Trichoptera: Goeri- dae),” Journal of Animal Ecology 52, no. 1 (1983): 315-30.

227 nightmarish jaws of an ant lion: H. Charles J. Godfray, Parasitoids: Behavioral and Evolutionary
Ecology (Princeton, NJ: Princeton University Press, 1994), 290.
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