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l lc.lrt ,111cl 1cy311 ,1101 \ r,ltc< I I C  \ AII.II>I\ 11stcd ,IS I . I I ~ ~ ~ I I K  1.1-0111 l 2  t11 1 0  ;111d 04 t o  07. ~-r\pec- 
ti\,el\ (\l l ,~llac\l  & lI)oet,c~. IC)S3). E l c t t ~ o c a ~ d i c ~ ~ ~  . ~ m  st~~CIics l ~ a v e  IIC'CII 1.~~101.1(~11 fs0111 hlnck 

~ I l ; r ~ c ~ s  ( 1,1\.1qingl1~ 'Yc Sil\.,t. 19721 I<<-c tn l  tcm11tr;ltlll.c 1:lngec ( ~ O I I I  37 to 3') C (98.0 to 
102.2 1 ) \ \ 'hen cloc~ng 11lin11.. ~t I -  Illlportnnt to kno\\ tlir gencr.ll \ize 2nd \\right ol'indi- 
\ I ~ ~ L I , I I S ,  \ \  Ilt.11 I I C I ~ I I L - ~ I  1111 . I  ~ I I I C I ,  S C , I I , ,  ,id1111 I I I , I ,  1, 111111os ; I [  tlic S I .  I , I I L I ~ S  Zoo l121.e r ; t~~,qed 
111 \1e1,~111 I I O I I I  'N)O 10 l ,  l00 1 , ~  ( 1 .(IS l t o  2.420 111). '1'11e \vliitc r l ~ i ~ ~ o c . ( ~ r o s  is 11rtc11 cx111sic1- 
C I C C I  1 1 1 ~  \c~o11cI I \ l G c < t  I I I I ( I  I ~ . I I I ~ I I I . I ~ .  111th . t t l u l t  \ \ c ~ g l ~ t  r.;~rlgirll: fi-on1 1 ,500 to 2,500 ILK 
( : , < O S  to 5 , 5  l.' 111) )III[ I <  I C I ~ I ) I  I tl1.11 ~ I C , I I C I  O I I C  I I O I I I C ' ~ ~  ~ I I ~ I I I I \  1:111gr 110111 l  .TOO lig 
(3.7 l8 111) I O I  I C I I I , I ~ C <  to 2,100 l;& ( I,OiO 111) 101 I I I , I I C S  (\IJ;III:I~~II lk l%i)(.~fcr, 108.1). ' l ' l ~ e  

S ~ I ~ I . I ~ I . I I I  I I I I I I ~ \  C I I I S  is I I I C  ~ ~ i i . ~ l I ~ s l  S I ~ C L  ics ( 1 1  I liillocc~.os, \\it11 I:~r:e : I ~ I I I I ~ s  \rciglii~ig 

. ~ p ~ ~ ~ o s ~ ~ i ~ . i t e l ~  1.000 kg (2.705 Ib). 

No11ti,11 \ . : I ~ ~ I ( . S  1 0 1  I > l t r o t l  ~ ~ I I I I I I <  ,111tl  c11c111is111c.s . I I ~  ; ~ \ * ; ~ i l ; ~ l ~ l c  I'l.i)~n c:~l~l ive 1.l1i11os i l l  I I I C  
I I I I C I I I , I I I ~ I I . I ~  S I ~ C . C I C ,  I I I ~ I I I I I I , I ~ I O I I  S \ \ ~ C I I I  (1080). 111 sc\'c1.;11 ;~rtic.lt-s ; I I I [ I  ~ I ' S ~ S  ( I  I:~\\'kc!; 

1075. SC,II et , \ l . ,  ltj7t). \ \ ' , I I I , I c I I  I ~ O C \ C I .  1 0 X i ;  1'11\~1isil et :11., 1080) :11ld I I O I I I  f~rcc-r;~~i~:- 

I I I ~  l > l , ~ c l ,  (ILc>cI, c[ , I \ . %  1990) ,IIILI ~vllitc, (\'a11 l I C C S ~ I C I I  et ill . ,  1985) r l ~ i l ~ o s .  \ lost 1~:1111cs c10 
no1 cli1ic.1 ~ i iar l~c<ll \  t ~ . l > r n  tliosc ot d o ~ i ~ c s t i c  hi~lscs. 

1 I E > I  \ I01 C)GI 

I3lootl t o l l c c ~ i o l ~  I ~ c ~ r n  I ~ I I I I O S  C .In t.ll,c, ~ ~ l a c c  I I O I I ~  se\-cl:~l sites. Pcrli:~l)s most cornrno~~l \ ,  ~lsccl 
I $  thc ~ ; I I  \e in ,  t! I l i~l l  is suttic~cnt for c c ~ l l c c t i ~ l ~  small r lua~~ti t ics  i ~ f  I~lood 01- [;)I. l \ '  irlicdicirls. 

1 I A I - ~ C I  1iiccIi,11 ( I  , I C I I . L ~ )  \c111 11.1s \>cc11 ~ c l c ~ i t i l i ~ i l  I I I  l>l'iclc ;IIICI scvcr.;~l 11tI1cr rllil~oceros \liccics 

,111ci ,IIII~\,% lolIt,c I IOII  01 1,11gcr , J I I I I I ~ I I I ~ S  ( l  1 1 )  E 11tcrs) of  lilooci (hlillcl. [ , I  ZII., I(Mt)). 
! ~ I I ~ I ~ ~ \ C I  I I I ~ I I O S  , I I C  , I I I C ~ I I I ~ I I Z V ~ I  101 : I I I \ ,  I ~ , I S I I I I ,  l>Ioo(l is ~ ~ r ( ~ ~ ~ ~ ~ s t c c l  li'r :I wiclc ~ ; I I . ~ [ * I \ ?  i l l -  

rese.~rcll p~oject.. \\l11cll .IIC c ~ ~ ~ t l i n e t l  I I I  A R h ~ r l o c r l o ~  I3lood ; ~ n d  'I'i\suc Collection Prl)tocol. 



l ) I I C  I I I  IIIC. l ) ~ ~ c t l i l c c ~ i o ~ ~  to 11~111ol!*sis 01. t l~r  l)l;~cl< r l ~ i t ~ o c c ~ ~ c ~ s ,  l )I.. l )OII:II(I 1);rgIi:r 01- [ I I ~  
IT~iivrrsit! oI'C;~lifiirnia at Lus Allgclcs Ilns s~r~gc~stecl  ;rvoiding exposing thcnl to drugs and 
I . ~ I I ~ ~ I ~ I I I I ( I S  ~ I I ; I I  arc kno\vll 10 inclucc hrmolysis i l l  rnzymc-dcf ic ic~~t  hum:l11 I )cq~~~l ;~ t ic ,~ l s ,  
I~lclr~tlctl i 1 1  rllis list : I I . ~  sr\~cl.;~l cl;lsscs ~ I ' I I ~ I ; I ~ I I I : I C ( ' I I I ~ C : I ~  c.c)1111)orr11(1s ( ; I I I I ~ I I I ; I ~ : I I . ~ ; I ~ S ,  S I I I ~ ~ ) I I  
inlitlcs. sulfoncs, nitrofilra~is. ;~cctanilid, cllloraml~llcni~~ol ;111c1 ~ 0 1 1 1 ~  \.it;~~llill-.l( :111:11ogs), f l ~ v ; ~  
Ixans and :I numlicr o f  clicmicnl coml>ounds (incl\~cling \voocl ~)reserut ives,  rotlent-c.ol~troI 
l)oisor~s :ml otlicr ~wsticides, ancl strolrg clearlsers, particcrlarly thosc corltairlirig ~ l i l l ~ l ~ t l ~ : ~ -  
Icrlr) (1';1~li:1 c% R'lillcl; 1992). R1;lrry other dr.ugs Ilavc bccn :~ssociatcd with hcrnolysis i l l  

~ h c s e  l):ltit.~lts 1,111 \\*it11 all rrllcrl.taitr 01. (Iot~Otli~I rolc. pl.hcsc drugs inclu~lc :~sl)il.irl. 
l ) l ~ ( ~ ~ ~ : ~ ~ ~ ( ~ ~ i ~ ~ ,  : I I I I ~ I I ~ I ~ ) \ - ~ ~ I I ( * .  : I ( . C I : I I I I ~ I I ~ I ) ~ I ~ I I ,  ~ ) ~ ~ c ~ l ) c ~ ~ r c i t l ,  vi1:111ri11 C'% (I i~~~(~r( . i rprol ,  I ) - : I I I I ~ I I ~ S : I ~  
ic\rlic :lcitl ; L I I ( I  I .-I)OI'/\. Ally t:x~)osi~rc t o  e r ~ o s o t c  sI1o~rIc1 also l1c ;~voiclccl. Atltlitioll:rll!., i l l  

v i c ~ r  ol- ~ l i r  hr~ilolysis irlelrlcrcl in Iiorst.s h! t l ~ c  cc)llsr~rllption ofccr.tnilr oxk :~rlcl  retl nl:ll>le 
Ic.:I\.~s. ; I < .  \v(.II ; I -  \\*iltl ollio11s : I I I ( I  I I I C ' I I I ~ ~ C ~ S  o l ' t l ~ c  Iir:~ssi(.;~ (I::III-) I l r l i l i l y  i l l  otll(.l. ~ I O I I I ~ S I ~ C .  
spc*cic-s, c o ~ i s ~ r ~ ~ ~ l i t i o ~ i  oI.111es~s spc~.ii*s s l io~~lcl  l>c :~\,oi(lc(l. L 1111iI I I I O ~ C  i ~ ~ I i ) r r l ~ ; ~ [ i o ~ r  is I C I I O ~ V I I ,  
i t  is liru(1~1it to imlil(.nielit th r  ;tho\,r rrcorrlirler~cl:~tiolls Iitr ; I I I  rllirlo s[~ccies. 

I NNO( .LI  I .A.I , IONS 
, l Iirrr  re I I ~ I I I I ~ ~ O L I S  rel)orts o I ' I c ~ ~ ~ 0 s ~ ~ i ~ ~ t 1 s i s  i l l  black rl~intrs (Asakurn ct al.. 1Yt>0; I l o ~ ~ ~ l a s s  
rt :il., 1YSO: hlilcr~lic:~, 1080; Aliller &L t3oli11, lcJK8; l':~r;ls, IY~Y;JcssLI~J C I  al., lY?2). ' l ' l1~ o111\. 
v;lccil~;ltioll rorr~illcly I . C ( . ~ I I I I I I ~ I I C ~ ~ ~ ~  is t l ~ c  I ) i : r l ~ ~ l l r ; r l  ;~cIlllir~is~r;ltiorl of- I>l:lcli rliillos \vitll 
( h i 1  lirr :I .i I \ ~ : I ~ ?  ~ c ~ ~ t o s ~ ) i r ; r ~  !~:ICI c1.ir1 (C.( 1111 : ~ i r ~ i l ~ ~  l , c / ~ / o ~ p i r ~ ~ ~ t ' . \  itr/(~r.r./)p~~r\ . t , ~ t ~ o ~ i ~ i ~  it/t~r.o/tt,~jror. 
!.h,y<juc-, ,qr.i/,/,ofl,/,b.~.r(,, po/r~oriir, ic// l i~.fi/~i,  btrlif~o - avnil;ll~lc ;IS I .cl>toti.1.m-5), c )r s (i-\v;\y I>;I(.- 
tcrin cont.rining soro\.:~r brnti.cl~r.;~tr, :~v:lilul)le as l%l.;ltiv;lc. (Ho~11 arc m a ~ ~ r ~ l i c t ~ r r c t l  l>!- Nortlrn 
L,;~bnl-atories, I .incoln. N I1  h8521 .) I-lo\vever, i t  sl~or~lcl Ile rltrted that il?jcctio~l site ;~l>scrss- 
cs arc rcl;~tively c:onlrnon (5 to 10%)  rid t1r.o cases oi';~pl~ar.erltly markcd post-\~acci~r;~l re:lc- 
tions 1i:1vt* h e r l ~  11oted (we;~l<nrss i r l  1)otIl cases, :I skirl slougl~ i l l  one). Aciclitionally, ;l11 ;11)or- 
tion of :I gre:tter orlc-horrlecl ~~~~~~~~~~~~os c ~ l l ' \ \ ~ a s  assncialed \z*ith inccction with Ltyto.c/)irxsi.r 
i~t/~.t~r.0,~1171.r ( c ~ o ~ ~ l i r ~ ~ t ~ c e l  l> \ ,  I111orcsccrrt ;1111ilxicI\, tcstirlg) (C'(~ll<, lYc)4) .  

A I I I I o I I ~ I ~  01(*1.r ;ISC orilv t\vo S C ~ X I I . I S  of'c.Io::~ricli:~l disr;~sc ( O I I ~  c;rse of' tr1;11111s ;r11(1 orlc of' 

( , ' /o , \ / t~ j~ / i / i~r~  , \o~~/t . / / i )  (R l i ~ r : ~ ,  I OS.4) ; I I I ( I  i l l  crr~It.rr~ic~ ;ISC':IS, v;~c.cirl:~t io11 f i ) ~ .  I I I ( * s ( :  tlisc~;~s(*s I I I ; I ~  

l)r c .o~~s i~ l (~r rc l .  0 1 1 r  c;rs(- (11. r:~Irics II:IS I ) ~ C I I  ~~cl)ortc(I i l l  :I gr.e;~tcr O I I C - I I ~ ~ ~ I I C ( I  r l ~ i ~ ~ o c c r o s  
(X 1ul;hcrjee et ;d.. 1954). I)ul.illg tllc el>itlcllric oi '~.;\ccoo~l ~.ahics, zoological institutic~r~s oil 
tllc East Coast of  thc C!nitecl States \,accin;ltt.d lbr rabies with Irnr.ah (I<hollc hlerierls. 
;\tlic.~ls, (-;cc~r.gin). 

NICONA.I ,AI I < S . A \ I I Y A ~ I . I O N S  
L \ ~ l ~ c ~ ~ c v c r  l~oss i l~ l r ,  I I C I ) I I : I ~ : I ~  r x ; ~ ~ ~ ~ i l ~ ; ~ t i o ~ l s  S I I ~ L I I C I  lir ~ ) c r f ~ ) ~ ~ ~ ~ ~ c c l .  ' I ' I I ~ s c  S I I O L I I ~ I  i ~ ~ c I ~ r ( l r  
\vcigIl1. n dillstick I~lootl gl\~ccisc, total >c>lids, CLiC', scr;) cllcrnistl.y ~irotilr,  scri~/lilasma L;)r 
vitamin. 15 lec.cls. mnc-l, \vllell Iiossiblc, storcd scl-a. Examinations m:ty incl~rtle vitamin sup- 
plernent;~~iorl and t h r  placcmcnt of  :In idcntiticntion t~lnsl londcr .  

1',iI<ASI7I.FS 
I':~rasitcs h;lve bccn uFlo\\. ficcl~~cnc!. ancl arc usrl:~Ily 11ot :issoci;rtetl wit11 clir~ic:ll signs i n  cap- 
ti1.c rhinos. 111 nc\\rly calitLrl.cii rhil~os, consideration slioultl l)e gi\-crl to Ilrmic 2nd skin 
I > ; ~ ~ - ; ~ s i  tcs :IS \\.(*I1 :IS li-c;ll o l ~ t ~ s .  
/\ I ) i i l l r l l r ~ ; l l  fi*c:rI (*x:r~~lil~:~lic)ll (;)I. I ~ ; I I . ; I S ~ ~ C S  is ;\(Ir(~~r;rtc i l l  1.lri11os (*st:rl)lisI~r(I i l l  c:rl)ti\.i~y. 1 1 1  



7'hc m0.t corlllllonl\ fc>unJ end~~~>:u:~, i tc i  ll;~\.r I)ccl~ t:~l~c\vor-rns. \vl~ich Iln\.e not hecn asco- 
c.i.ltcd tvith d i ica~c in t l ~ r  1 lnitcd S ~ : I I ~ , .  111 I hi11os cst;~l)lisl~rd i r ~  c.;lptive collcctiuns, otllcr. 
I : I I I ~  c~tol~.ll;l~itc-s II.I\.C. 11cc11 I I I ~ I I S I I ; ~ ~ .  S I O I I I : I ~  Ii 1iotfl\. ~JI \ . ; I ( .  ( ( ; l . ~ o \ / i y ~ ? i , ~  $11.) h ; ~ \ ~ e  Ilecn 
1101ccl i l l  I C " L ' I I I ~ \ .  ~ . : I ~ ~ I I I I ~ . ~ I  \\llltc . I I I ( ~  I1I.lc l< ~ l ~ i l l o \  : I I I C ~  ~ I \ I I . I I I \ .  c . I ~ I ~ C  ~ l l i ~ l i ~ l ~ : \ I  cli11ic;11 big11~. 

~ I ' ~ I ~ ~ ~ ~ I ~ c . ~ I I . o s I s  
l111l~e.1io1i 1vi111 ,l I l * , o / ~ , t ,  / l , !  ; I / / ) ;  L*oiv! ,/11,/ , l  l / I I / v . ~ ,  I / / o \ ~ \  I I ~ I \ . ~  1ict.11 rcl)t )rtecl 1 1 1  \r\,cr;lI rI1i11oc.c~- 

r l r ( , c i ( , \ ,  ;1t1c1 111r1.c i \  I I O  I .~ : ISOII  to cslirc~ 111.11 1 1  c ~ ) ~ ~ l c l  1101 .~l'l;.c~ of I ~ I ~ I I I  (( ;~. i l . l i~l~,  lC)_)X;  
l I . I I I I C I I ~ ~ I I .  1042; '1',11,,1~i C L  , I I . ,  lcU~.l; A ~ . I I I I I  C I  : \ l . ,  I O R I ;  l ).~l\rosio C I  ;I!., lcjej2). 11 111ost o1ic11 
~ \ I V W I I I ,  ,I\ :I \ \  1l~iro111r o f ' ~ - I ~ r t ) l l i c -  \ \ , c I ~ ~ I I  loss < I I I ( ~  \ ~ . I \ I ~ I I ~ .  No \pcciti~. tl-c;ltluent or testing leg 
imcn- t;)r tuberculosi- Ila\,c I > C C I I  c~tnhli~l~rcl ,  011c  ~.cl)orr (I<nmsa\. & Zainuddin. 1993) sug- 
gr\t< t11v e . o [ i c o ~ ~ ~ i ~ ~ ~ t i t  I I ~  01' AIO'I; I ) I ) \ . ~ I I ( .  1'1'1 1 ; \ I I ( I  ;1\.i;11i o l c l  tt1l~rrc.111i11 i ~ ~ i t i : ~ I l \  i r i  tail 1i)Icl~ 
, 1 1 1 ~ 1  ~ . I ~ I I ~ ~ ~ . I ~ o I I  o t . ~ t ~ , i  ~ O I -  ICI  ,IS \ t ( , \ t i 1 1 ~  111 ; I I I O I ~ I ( , I  c . ; I \ ( , ,  $1 111.1~ l; ~ I ~ i l ~ o ( c r ~ ) \  11i:lt 11;lcI :I po\i 
~ i \ .c  ~ I , I L . I I ( , , I I  L . I I I I I I I . ~ ,  101 . \ !11(4t ,1, / ,  t : t t l ~ j  /,,,;,!S \ \ , I <  , I I \ O  11,1\1fi\x, O I I  ~ I I I I . I ~ ~ C I I I I : I ~  t r ~ t i ~ ~ g  t15ing 1'1'1 1 
In> \  i i  i l l  thc e\.clirl (l3;t1lIicl\, I c ~ ' ~ 4 ) .  I t  .I ~u \ l l i c io~~ \  1c.1~ tion occul\, rllc tcqts .;1111tlld he I-cpcat- 
eel .? \\-t.rk. I,ltcr it1 tllc I I C C ~ .  111 s~~qiic.iot~c I - ~ . I ~ I I O I I . ,  ;lcltlition.~l rcit, ~houIc1 il~clutle I>icrps!- ot' 

thr rc.lc.tion qitr ;inJ cr~ln~rc  of tllr re\l>il;ltt)~ \. 11 .~c .1  01 !;;~\tlic 1:iv.igc ~;~niples.  

S ~ I N  C ' O K I ~ I  I-IC)"IS 

Ski11 c~)ncliti~lns Il:~ve I,eell I I I I I C L ~  i l l  ,111 r l ~ i l ~ o  \~)ccics. I';l~.;lsitii skirl ulccrs Ilavc bccn 110tcd in 
\viIcl hl;icl< rliinoq I<o<-k & liocli, lcJc)O), ;111(l ;I \\.11(lro111r oI.or;ll ; I I I L I  skin ~ I I C C I - S  of L I ~ I ~ I I O \ \ , I I  

ctioln)g!. I I ~ I ~  \>ern t.rc~c111c.1111\, I I O I ~ . ~ ~  i l l  c;11)1iv(. l1l,1cl; 1 1 1 i 1 1 o x  ( 0 1 1  c l  :\l., 1982; ~ I ~ I I I S O I I ,  lYC).?). 
1+'1.:1i111rrcl ()I. ; t \~~~I<ecl I I I I I . I I S  .II.C ;I I ' I - ( Y ~ ~ I ( . I I I  ~ I I I I I ! .  (SCY ~ . O I I I I I I ~ I I  i ~ ~ j l ~ ~ . i c s  I)cl~r\\,.), :\II(I I I I ( . ~ I  
1cgro\vt\1 II;IS I ? ~ ( % I I  (lescril~ccl (l<ig;~ll;(*, IOalt~; , l ; ~ c , ~ ) l ~ i ,  l(l5Y). ' I ' ~ ~ ; ~ I I I I ~ I I ~  gc11rr;111\ C < ) I I S I S I S  01. 
to\)ical antibiotics and nontosic (e.g., l ~ \ ' r c t l l r i ~ l )  11.. r c . l ) r l l ~ ~ ~ ~ s ,  :~nd tllc I~e~noi-rhnge general- 

l l\- stops ovrr lwrio(l ol~st*v(~r:tl IIOIIIS. :\l>scc\srs ; I I  111r co1.o11;1r\, l~ossil>ly I.ror11 p1;11lt:1r sur- 

-- . - .  
1 r>iseasc --- +?':.J.( 

* 
a k.' " I ~ e ~ b r t e d  Symptoms A-- U+ - --- -- . + -- ,. . - 

~ ~ ~ l ~ c ~ c u l o s i s  .::, . , , ~ f l ~ ~ ~ l ; ~ o n i ~ \ v i i g l ~ t ~ ~ o s s  : . c; a d  .. wasting 

~ki i~:cni i~i t io!~s  ;'d.. , i N 9 s k i n  lcsio!~s ,. , i;,:!~xt,*,l . . t:. - 
Gastrointestir~al ti~riicin-: ., . + - ' -!~\rkt; to~~k s i m h  io those of colic 
ar~rl.iil~pacticin , , . i ~ i  the horse , 

Encc~ihilurnj;oc:~ttlitis "' "'Acutc cluath ivithont clinic:~l signs 
infection - . : - , : 8 .  - -.- 

: .  .* *,$-..$ . & < -  ..-.. - ,  -:+ ., " -.--.,..----- .--- 5Jll.Z. . I' - - - - -.- ...- -- - -- - - 
~);tltltol~lcs ~ ~ i , : ; ; . c n t l ~  ~ i c c i B c  to Black Ilhinos 

---p 
- - 6.f - .. Et. , ;a - " 0 

v-.- 

I-Iemolytjc anemiil I . . ,o<pre~&n, fo l lddd l?y he~noglobit~uria 
1 . l*,. - .  

O n ~ l  ;rind skit1 idccrs ; , Sm;111 'silf-limiting lesions over 3oints of 
ivcer tll;tt 17139 pldgress to Inrgc, 1 wllous 

v , , lc~\ons enronipassrng signific;unt a1 ciu - - 

l , ' l: hlay invblve itifection with As eq$//,,.~ S]). 
. a (oFten,fdlldi@s cclrticosterditl t f iera y) 

chonld h r  rrirrsirl~ieri bvlwn fin incl!vijlln l 
suffers from s i g ~ s ~ o f  rcspiratorl; iuness 

1 - 

0 ' ~ I ~ t ~ ~ ~ ~ h ~ t  $ ~ o $ u P ~  st~111or I I ~  CWX- 
cii;thility fo lo~ved by deprcs~iun c1=1); 
occurs ill young females 

r ,. I ~sstie nccumt~lation I ,csions sitnilar to thosc of chronic iro11 
of iron cxl)ost1re 

Creosote toxicosis Ncpatic failhe, which may include 
hcmolJ*tic arlemia and skin ulcers in its 
termin'al stages 



( ~ J ~ s ~ ~ ~ ~ ~ o ~ ~ ~ ~ ~ ~ ~ , s ~ ~ ~ ~ ~ ~ \ ~ , ' l i ) ~ ~ s ~ o ~  , \ N I )  I M I > A ( . , I , I O N  
( ' ,  T , ~ ~ t ~ o ~ ~ ~ t c ~ t i ~ l ; \ l  - . ' t o r ~ i o ~ ~  ;111d i111li;1cti011 II;I\.c' bcc~i  ~ . c * ~ ~ o r t c d  i l l  Ill:~ck, \ \ ' l~i t r .  greater- O I I ~  

hornctl ; ~ n d  Surn;~tr:lr~ rhinos ; ~ r l i l  t~scsellt tvitli signs sirnilar to  those of' colic in thc Ilorse 
(Nol~vel  & l'asclr~icr. 1946; I<101~1,cl, 1'150; l lciros, 1075: I lnigh, 1975; S i i r~~l lons  & Jcnke, 
1077; . I ; I I I S S ~ I I ,  100.2: l , c \ v a ~ ~ c I o \ v ~ l ~ ,  l (H7;  h l o ~ r t ; ~ l i ,  1992). l<cct:~l I > I . O I ; I ~ ~ S C  l i ;~s I ) C Y , I I  
( lcsc.~i l~rc~ i l l  111rce l)l;~cl< I . ~ I ~ I I I I  c , ; I ~ \ T ~  ( I ' ~ ; I I S O I ~  ct ;11., !')(i?: la;~>s!c\r & I ~ I I S ~ I ,  l97t1; I ; I I I ~ S ~ I I ,  
1002). ( ;.~str.ic. I I I ( . ( . I ~  .11.c C . ~ I I I I I I O I I ~ \ .  S C ~ I I  i l l  i l l  I - I I ~ I I I I S .  ; I I ICI  t11c : ~ ( l ( l i t i o ~ ~  01'c;11;1f~1tc or 0111c.r 
trl.otrt.ti\~c ~ne(l ic ;~t icr~~s s l ~ o ~ ~ l t l  Iw consitlc~.ctl in an!, c l ~ ~ ~ o ~ l i ~ : ~ I l ! ~  i l l  indiviclu;~l. S:~l~nc,~lcllosis 
I I ; I S  I I W I I  :.(TII ~ I I  ;I !:~.r;~tcr I I I I C  I~or-~iccl 141i11occros i \ ~ l ~ i ~ ~ c l s ( ~ r  & Asl~li>rtl, 1972; i~7~illi;1111s1)11 
et ; I I , ,  lC )7 ,< ) ,  ; I I I ( \  I I I I I ~ I -  l l ;~ctc~. i ;~l  r~~tc r i t i ( l ( . s  I I : I \ Y  ; I ISO I ~ c ( - I I  11otcx1 ( ' ~ ' I I O I ~ I S O I I  & llrics~l\*, 10.ll); 
%ain;~l-%;~li ;~r i  rt :I]., 1990). 

~<N( ' l : l11 l ~ \ l , O h l Y O ~ ~ ! \ l l l ~ l ~ l ~ l S  1 N1 : l~C" I~ ION 

I ) ~ ; I I I I  h)I lo\vi~~g i ~ ~ l i ~ c t i o ~ ~  1vi111 ( ~ ~ ~ c r ~ ~ l ~ ; ~ ~ o ~ ~ ~ \ ~ o c : ~ ~ ~ i l i t i s  \cirus I I ; I S  I K - ~ I I  11ote(l i l l  I W ~ O  I)I:Ic.I< r l ~ i -  
nos, and other 1.11i11occro~ specirc. rna!. hc s~~sccpt ihlc  ;I< well. 1\l t l1o11~11 it \v;~s Icarcd th;lt rhi- 
nos 11ligI11 he s i ~ s c ( ~ ~ ~ t i I ~ l c  to \ ' c ~ l c z ~ ~ e l : u ~  cclr~i~le e~lccl) l~:~l i t is  tlurirlg :In eqrli~le el)idernic in thc 
c ; ~ ~ , l ? ,  lO70s. I I O  c.;lsc.s I I ; I V C  13cc11 idc~itilir(l. y ; ~ c ~ . i l ~ ; ~ t i o ~ ~  I i ~ r  t11(0 (v111i11v ( ~ ~ ~ c c ~ ~ ~ ~ : ~ l i ~ i ~ l ~ * s  is 1101 

l-c,lllillcl\~ 1".;1ctic.ctl. 

'TO lI1,ACH RIIINOS 

1 Ier~~ol\ . t ic  ancmi:~ 11.1s hccn t l ~ c  1no.t ficclllcnt c;lucr o f  death i l l  : ~ d r ~ l t  c.;~l)tivc black rl~irlos 
(Rlillcr cg( l%ocvr~-, 1982: hlillcr, lY93). Its i11iti ; l l  s ig~ls  :Ire usu;rll  limited to clcpressior~ 1;) l -  
lotvctl I ) \  I ~ e ~ n ~ > g I o l > i t ~ ~ ~ r i : ~ .  ' I ' I r ( -  ~ r rogress io~~ ol ' thc c;~scs is r ~ s ~ ~ ; ~ l l y  ; ~ c r ~ t r ,  CI(.:IIII ot'tcl~ oc.(~rr-- 
r i 1 1 ~  \ v i t l ~ i ~ ~  48 111. 01' t11c i ~ ~ i t i ; ~ l  s i g ~ ~ s .  ( ' ( I I T C I I ~  ~~csc ;~rc . l~  i r ~ d i ( ~ ; t ~ c s  tI1:1t t 1 1 ~  recl l i l ~ r , ) ~ l  crll 
(l<l<C'l 0 1 '  I I I C  I ~ I ; I L ~ L  I , ~ I ~ I I ~ C . C I I I \  ~ I I I I ~ I - ( . I I ~ I \ .  ( , I I c I . ~ \ .  ( I r i i c i c ~ ~ t  ; I I I ~  ~ I I ~ I S  I I I I S I ; I I ~ I ~  ; I I I ( I  c . 1 1 ~ ~  cl)- 
rihlc t o  I ~ c ~ ~ ~ ~ o l y s i s .  . \ l r l ~ a r c n ~ l \ ~  :I nuu~l)c,r o t - ~ ) s i t l ; ~ ~ l r  strcsscs ;111tl ir~jtl~-ics C;III "11 igxer" I I C I I I O I -  
\-sis o I ' ~ l ~ c  I~lack ~ , l ~ i n ~ ) c c r o s  IiljC'. I I I  ; ~ l ) l ) r o s i ~ n ; ~ ~ e l \  50°i) o I ' ; I I I  c.;lsc3s, 111crc- II ; IS  bccn ; I I I  :ISSO 
ci;ltio~l \z.ith inkclion \\.it11 /.c~tosl,il.o.ri.\ ~ I ~ / c ~ ~ o ~ ~ I I I \ .  I I \ . ~ I ~ ~ ) I ~ ~ s I I I I : I ( ~ ~ ~ ~ : L  concomitnlrt \\,it11 
l icmol~sis  has hrcn notcd in ~ o l i i c  of tile c:lses ((;illcc.lie e t  :II., 1090; Rlulncr, 1992). At the 
~ I ~ W I I I  t i ~ l ~ c ,  rcc.o~nn~cntlctl rrc:lt~ncnt i l l (  ludcs l~i~ll-ciclsc pcnici l l i~~ t l ic~-:~~)\ . ,  I \ '  s u l ) l ) l c ~ ~ ~ r ~ ~  
1 ; 1 t i c r 1 1  \ \ : i t11 I ~ I I ~ S I I I I O ~ I I S  ( ;~ \ . ; l i l ;~ l ) l~  i l l  I I I : I I I ~ ~  "111il lc  ICYCI." I ~ I . ~ I ~ : I ~ : I I ~ O I I S )  ;111<1 ~ I : I I . ~ I I I ( . ~ : I ~  S I I I I ~ ) I C -  
n ~ e ~ ~ ~ ; l t i o n  \\.it11 \ . i~: lmi~l  I < .  ' I '~ . ;~~~sl i~sicrn 11;1s Ijecn ; I ~ I ~ I I I I I ~ C C I  i l l  O I I C  C;ISC, 13111 111c r r s l ~ l ~ s  \v(-I.c 
ec~ui\,oc.;ll. 

O I ~ A I .  !\NI> S K I N  ~ J ~ . C I I < S  
C)r:~l ; I I I ( I  skirl I I I L Y > I . S  ~ ~ ~ I I I ~ < I I I I \ V I I  e t i o l o ~ ! ~  t~xve 1>ce11 11otec1 in I I I O ~ C  ~ I I ~ L I I  .IS (.;~ptivc l>l;~cl< 
rhinos ( 0 1 1  ct :~l.. 1982; Rl1111rc)n. 1992). '1'11e~ rn;l\. I>(% s ~ t ~ a l l ,  srlf--limiting Icsions tli:~t Irlost 
oftell \t;lrt O\.CI- p o i ~ ~ t s  of  \\.e;lr o r  nla\. 1wogrr.s to I : I I . ~ ~ ,  hullous lesions encompassing six- 
r l i I i c . ; l ~ ~ t  :trcas ; I I I ~ I  Ir;1c1 to clc;~tl~. ' I ' reat~l lc~~ts  havc 1)cc.n sul,jrc.tivr (e.g., tollic:~l arltil>i~)tics, 
( l i s i ~ ~ { i , t . ~ ; i ~ r ~ s ,  rt(.). Sc\-rr;~I (,:ISVS 11;1vc :11)11:1rc11tl\, I ~ ( ~ S ~ ~ O I I C ~ ~ ~ ~  to cortic~>stc-~~oi(l I I I( . I . ; I~)~,  I I I I ~  
t l r ; l t  tlre~-;~lj\. sllor~lA lpc e ~ ~ l l ) l ~ ~ \ c t l  o111\. i l l  cstr.cmc c.;~scs, :IS tllc IISC ol'c.o~-ticc~stc~.oids II;IS I~c,c.n 



I 101-11 . r \ ~ ~ l s i t r l ~  occur \\-it11 Fonle t~rcqi~rrlc\~. ( l ' l lc  ~ s c  of 'hor izo~~ta l  Iurs unclcl- \ ~ h i c l i  rhir~os 
~ ' I I I  liool< 111i,i1, l ior~is ~ l ~ o t ~ l ~ l  !>c ;~\'~ricIc(l.) .I'l~c>r~c I I I : I \ ~  lw I I O I ; ~ I ~ I C  l i e ~ ~ l ~ ~ > r ~ . I ~ ; ~ ~ e  Iio111 I I I C  1 ) ; ~ s ~  
ol'thc, 1101 11, I I I I I  rliis us~~;l l lv  stops \\,it11 l i t~lc  01- n o  inter 1.clltio11. 'I 'rc;lt~l~cnt is gcr~er:llly lirn 
itccl t ~ ,  the tolrical ;~l)l>lic;~tiorr of'nrrtihiotic.; ancl non-toxic. (e.g. ,  ~ ! ~ r c t l ~ r i n )  fly ~.c.licllcnts. 



hli11i111;11ly, i t  is \ r i t ; l I  111;lt ti.t>ztbr~ liver, liici~~t'j., t i t ,  skclet;~l I I I I ISC~C,  Ile;~rt ;111d splec~i  bc saved 
;~f tc r  clc;~tll. I . ' I .~ I~cI I  gut c ~ l ~ ~ t c ~ ~ t s  sl10111cl I>c. s;~\-ctl i l l  c:~sc.s ~ ) l ' ~ u s ~ ~ c c r r t l  toxicosis. I I':\ t l c ; ~ t l ~  is 
;~~~t i r i l i : t~cc l ,  \ , t - t c r i~~;~r \ .  ~ O I I ~ ~ ~ ~ I I : I I O I ~ S  ;111tl ~ ~ ~ s c ; t r c ~ l ~ c . ~ ~ s  sli0111tl co~~t:~t . t rc l  ti)r t ~ ~ ~ t ~ ; ~ t ~ : t ~  tiss\~v 
~ ~ c q t ~ c s t s .  ((Sec inside t l ~ c  h;tck covc.~. FOI- thc 11a111c.s ;lnd ntlclrcsses o S p ; ~ t h c ~ l o ~ y  coord i~~:~ tors . )  

A 11t11111>cr 01':1l)l)r~1;~cl1cs to t l ~ r  1111ysic;tI ~ . r s t r ; ~ i ~ l l  01. rlli~los II ; IVC I > C C I I  ; I I I ~ ' I I I I I I ~ ~ ~  i l l  1.cer11t 
Tj years. 

' ?  ,.-I- 4 

- - 1 nos s~.:\I .~./I .-R S.I,:\LI. 

Ii;~sic 130s st;~ll is tIlc sim171cst :tnd often the most e l t ec t i~~e  r~iethocl 1i)r 1~1ino1 ~ r s ~ l n i n r  of 

1.hi11os. \risu;~l i ~ ~ s l ~ r c t i o ~ l s  ;Incl minor l>h!~sic:~l l>rocctlurc.s c;ln I)c 1)crti)rlnecl kvitl~ ;~rlirnnls in 
t11c.s~ t'rrilitics, ;r~ld cc.rr;tin illdividuals c:111 he c.onclitio~~eci to accept Inore 111i1nil)ulativc pro- 
ccdrlrrc. surli :IS r e l>roc l~~c t i~~c  cs:~lliin;~tions : I I I ~  Iilootl s ;~r l l l ) l i~~g.  R'~;III!' i l i s ~ i i ~ ~ t i o ~ ~ s  I1:rve i l l -  

c .o~~~~t~r; , tcyl  ;I l i o x  s~;tll \vi t I~i t~ ;I 11,;111sh*r ;illry liy : ~ ( I ( l i l i ~  ;~d(!itio~l;tl g;~fcs ( ; ~ t  tllc IIC-;I(I ; I I I ~ ~  t;iil) 
to c.(~l~l~)lt:tc ttlr st;~ll.  Scvcr;ll ilistitt~tiorrs 11;lvc i~lror l~or;~tct l  ;I hos stnll in the corrlrr of 'a 
l ~ o l c l i ~ l ~  1 ~ 1 1 .  ' 1 . 1 1 ~  ; I I I ~ I I I ; I ~ S  ; I I ~  rc.p~I;~rl!~ Ikcl i~lsi(Ic i l l?  st;~ll, ;111tl ;I rc;lr g a ~ c  ~ ; I I I  Ijr clt~sc(l il.  
nntl \\.hen i t  is C ~ I I S ~ ~ I C I . I ' L I  II~CCSS:I~!: 

St.vcr:~l pr i l~cipl t .~ sllor~ltl hr applictl ill the co~lstr~~c.tion ot' ;I I>os st:lll. 'l'hesc principles 
s l~o t~ l t l  ; I ISO l>c c.o~~sitlcrctl tv11e11 c(>rlstr-t~c.ti~~g ;III,I, of. 111c otlicr types o f  l>liysical restr ;~i l~t  
clc\~ic~cs clisc~~ssrtl I>cIIII\~. 

' 1 ' 1 1 ~  11t*igI11 11 111e I I . I ) I I I  ol.111e st;~ll s l~o t~ l ( l  IN-  i;r~-:~t C I I O I I ~ I I  I I I ; I I  tilt- r11i111)cvros c . ; I I~-  
11ot I>l;~ce irs chin over the rop. l t t l ~ c  cllir~ C;III 11c pl;~cctl over tllc tol), the ;~rrinl:~l 
ni;i!. :tttenll>t t o  rlimh out tlie front o f ' t l ~ c  st:~ll t~sirig its c l ~ i n  I i~r  Ic\ccr.:~ge. 
,!ldditio~~;~ll!: I ~ o r i r o n ~ a l  1,;ll~s s l~or~l t l  Ilc :~\.oitlrd i l l  the ccmstr~~ctioci ol'thc Ii.olrt ot' 

tllc st:tll. ;IS they nl;iy p~.ovitlc ;I step tbr the ;tl~iln;~l. \vhicl~ hci1it:ltcs ;Itlcmj>ts to  

climb o ~ r t  t h r  fi.ont of the stall ;incl Inay ilrcrc:tsc tlie ;~ninl:~l's likclil~ootl o1'I>1-e;1k- 
ill;: n Ilorn. For thcsc rrnsons, tltis :111tI1or recor~lrrlellcls t l l : ~ t  either srliootl~ si~rt;~ccs 
(11. vcr~ical s t l - ~ ~ c n ~ ~ . c s  (e.g., steel pipe) I)c usctl in the c.onstr.rrctio~~ o f ' t l ~ c  front 11or- 
tio11s I I ~ . ; I  Ijos st;llI, 




