POST-MORTEM PROTOCOL m

Minimally, it is vital that frozen liver, kidney, fat, skeletal muscle, heart and spleen be saved
after death, Frozen gut contents should be saved in cases of suspected toxicosis, 1 deatly is
anticipated, veterinary coordinators and researchers should be contacted for updated tissue
requests. (See inside the back cover for the names and addresses of pathology coordinators.)

BESTRAINT AND ANESTHESIA

Evan Blumer,VMD

Litensi e management of rhinos i capticity necewttates occasional procedures that require

restraint of the uumm/ for //1]'\1111/ Namnnlion, ww/v/{ collection or medical treatinent.
The III/I(//h anatomy, //w\m/mvv and femperament of yhinos prescat many challenges (o
phvsieald or chemical restraine. Heeeiver, a nnsiler of /:./:nn/m\ tl"t{/dlt ilitios bace been

devcloped that provide safe /'/“/mnt for bandling these species. Folloteing is a summary of

aprade hes ansed Dy maciagers both onvaptienty and i the ficld 1 shonld be noted that sig-
atfivant v iation cxists ariong ondicrduad rhines with re \poct te the methods ontlined
beleze, The pofloccing should be m“/m a gurdeline only.

PHYSICAL RESTRAINT

E ]}

A number ol approaches to the physical restraint of rhinos have been attempted i recent
vears,

Box stALi/IFREE STALL

A basic box stall is the simplest and often the most ettective method for minor restraine of
rhinos. Visual inspections and minor physical procedures can be perforimed with animals in
these facilities, and certain individuals can be conditioned to accept more manipulative pro-
cedures, such as reproductive examinations and blood sampling. Many tnstitutions have in-
corporated a box stall within a transter alley by adding additional gares (at the head and tail)
to complete the stall, Several institurions have incorporated a box stall in the corner of a
holding pen. The animals are regalarly fed inside the stall, and a rear gate can be closed iff
and when 101 considered necessary.

Several principles should be applicd in the construction ot a box stall. These principles
should also be considered when constructing any of the other types of physical restraint
deviees discussed helow,

o I'he height at the tront of the stall should be great enough thar the rhinoceros can-
not place s chin over the top. It the chin can be pl;u‘cd over the top, the animal
mav attempt to climb out the front of the stall using its chin for leverage.
Addition: v, horizontal bars should he avorded in the construction of the front of
the stall, as thq may provide a step for the animal, which facilitates attempes to
climb out the front of the stall and may increase the animal’s likelihood of break-
ing a horn. For these reasons, this author recommends that either smooth surtaces
or vertical structures (e.g., steel pipe) be used in the construction of the front por-
tions of a box stall,

® If reproductive examinations and/or rectal palpation procedures will be conducted

A free stall chute that is im‘(»rpmmvd mnto an enclosure can he particularly
etfective for relatively non-invasive procedures. Note how the angled eatry
and safery pipes allow a veterinarian or researcher aceess to the rear of the
animal without the possihilice of the animal's bae king straight ot

(Photo; Lol Kion Wibdlif Conton)



in the stall, close attention should be paid to the construction of the rear portion
ot the box stall. Most managers believe that aseries of removable vertical struc:
tures provide both adequate salety and aceess to the animal,

e Repardless of the «:pcviﬁr design or ]\lzlcmncm of a rhinoceros restraint device, the
most critical factor in the success of physical restraint procedures is conditioning of
the animals to a restraint. Whenever possible, placement of o restraint device
should he such that it can be incorporated into the daily routine of the animals.

Several other hasic designs have been developed for more complete physical restraint of

rhinos.

Flean/Snovnpier Garves

Several institutions have attempted the development ot head/<houlder gate svstem that fur
ther restricts the movement of the aninal. This approach consists of an clongated box stall
with the addition of @ mechanism to restrict forward motion. These mechamsms generally
consist of vertical bars that are moved in from the sides or a “voke™ that is lowered from above
and lits along; the side of the neck i tront ot the shoulders. Dilticulties with this approach

generally include problems with the placement of the head/shoulder restraint with animals of

varving sizes and atendeney of some individuals 1o *fight™ the head/shoulder restraime,

ResrraiNt Crores

A number of institutions have developed mechanical “squeeze chutes™ to further the physi-
cal restraint of vhinos. In this design, one oy more of the walls are mohile and can be moved
to further restrict the area in which the rhino is held. The basic ditferences between the
designs are whether the chutes are adjustable laterally, longitudinally or both and whether
the drive mechanism is manual, pneamatic/hydrolic or motor driven. From this author’s
experiences, the most successful approach to “squeezing” a rhinoceros is to provide a narrow
area o prevent lateral movement and o “squeeze” the animal longitudinally from the cear.,
Methods of powering the drive mechanism are primarily a matter of personal or institational
choice: however, it should he noted that 1he “squeeze mechanism” should Tunetion 1o restrict
the motion of the shinoceros as opposed to forceably restraining i,

CHEMICAL RESTRAINT
S

[y sitvations 1 which the physical restraint of thinos is not possible or prachical. a number
of options exist for their restraint lhmu;.,h chemical means. Many of the drug regimens out -

lined helow mav he used for varyving levels of tranguilization (Imm mild sedation to Tull
anesthesia). Specific decisions as to which regimen is most appropriate must be based on
clinical experience, drug availability and the specifics of the case.

Several principles should be followed 1o increase the safety of chemical restraint procedures
for both the animals and personnel:
® \Vhen applicable, antagonists to the restraint drugs should be prepared prior to the
mitiation of the procedure and should he available tor rapid administration,
e Carctul monitoring ot the patient uscultation, ECG, pulse-oximetry, ete.) will
hclp to mpldl\ identity problems should they develop and allow carly intervention,
e ‘l'he large size of an adult thinoceros may result in further u)mplu.umn: during
anesthetic procedures. Fitorts should be made to maintain the animal in sternal

A xlmul stall chute s (“((II\L‘ \vlrh .mmmlx lh'lt have not heen conditioned,
although JL('IH]HII]}.’ the antmal to the chute is recommended. Both back and
fromt gates ina closed: chute design can restriet the rhine's movement hy sliding

tonward. (Phota: Fonid Rim 11 Witk Center)



recinmbeney when possible 1o minimize respiratory complications, and if the pro-
cedure s 1o last more than 30 min, etforts should be made 1o “pad™ the area under
the animal (with mattresses, inflated inertubes, straw/hay bedding, ewe)) to
minimize the effects of pressure on the limbs.

Frorrmine

Ftnrpllinc (M-99) remains the “drug ol choice™ for a wide range ol restraint procedures with rhi-
nos. The particular sensitivity of rhinos to narumu results in the ability to induce effects ranging
tfrom mild sedation and “standing restraint™ o surgical anesthesia. Recently, elmplnne has not
been available Tor purchase in North Ameriea; however, a new manufacturer is awaiting, Food and
Drug Administration approval and expeets 1o have a product available for shipment soon.

The particular effect of etorphine varies with the dosce, and a desired level ol restraint can
often he achieved hy carelubly titrating the dose. Table 19 lists dose ranges for etorphine for
the three most common rhinoceros species.

Several additional drags are often used in conjunction with ctorphine to moderate its phar-
macological effects. Xvlazine or detomidine is often used to improve muscular relaxation
during anesthesia (See belows), and hyaluronidase has been used to increase the rate of
absorption of the drug following intramuscular injection.

Antagonism of the effects of ctorphine can be accomplished through the use of diprenor-
phine (210 AX ctorphine dose), natoxone (100X etorphine dose) or nattrexone (50 to 100X
(I(II‘\I]IH( dose). Tt should he noted that thinos seem to be particularly sensitive to recyeling
or “renarcotization” tollowing etorphine anesthesia and antagomsm with dlptcnmphnu. TThis
problem seems Tess likely to oceur it naltrexone is used as the antagonist.

NALORPHINE

Nalorphine, an additional narcotic antagonist, has been used extensively in both Africa and
Furope to moederate the efiects of narcotic anesthesia in rhinos. Tnomany cases, especially
when elevated narcotic dosages are used to achieve rapad restramt (as Held-capture opera -
tions), respiratory suppression may be pronounced. Administration of nalorphine results in
aninerease in the rate ad depth of wespiration, inereased blood pressare and, depending on
1he dose, an elevation of the plane ol anesthesin, Recent work (Allen & Kock, pers. comm.)
has demonstrated that administration of small amounts (10.0 to 15.0 mg IV') of nalorphine
feads to a deamatic increase in the rate of oxygen saturation (POz) in anestherized rhinos
without signiticant arousal.

CARFENTANIL

With the recent vmavailability of ctorphine, several institutions have hegun 1o experiment
with carfentanil as an alternative anesthetic agent. Successful anesthesia has been achieved in
black rhinos using 0.9 to 1.2 mg (total dose/adult animal), and in white rhinos using 1.0 to
1.5 mg (toral dose/adult animal). As of the Hime of this writing, varfentanil has not heen used
to anesthetize a greater one-horned rhinoceros. Most experienced veterinarians believe that
carfentanil should be eftective in this spevies at dosages similar to those for white rhinos.

Very few attempts have been made to use carfentanil for standing restraint in rhinos.
Although it should be ctiective for this purpose, the rapid induction seen with cartentanil
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TABLE 19. Dose ranges for etorphine anesthesia

Species Stinding Restrait Full Recumbancy
White rhino 0.5 - 1.0 mg total dose 2.0 - 4.0 mg total dosc
Black rhino 025 - ()75 .mg total dose . 1.0 - 3.0 mg total dose
Greater ofie- 0.5 - 1.0 mg total dosc 2.0 - 4.0 mg total dose
horned rhino : ‘ .

Dose tanges hsted above are for adult animals ina captive situation. Fxact
dosage should he ([(lumlnul hased on the size of the individual and the
conditions in which the procedure is perfarmed,



(when compared to etorphine) may limit the "window™ betore the animal may become

recumbent. At this tme, the best dosage recommencdation tor standing restraint is 25% of

the dose used to achieve tull recumbeney,

Antagonism of the eftects of carfentanil can best be achieved with naltrexone at a dosage
rate of 100 to 200X the carfentanil dose.

Xvrazine anp DEroMiniNg

Nvlazine (Rompun) and detomidine (Dormosedan) have been used frequently as additions ro
L(l)llvl]llll and carfentanil anesthetic protocols and independently for more ninor chenieal
restraint. As an addition to narcotic anesthetics, they improve muscle relaxation and may have
a svnergistic ettect that reduces the induction time. Typically, 100 to 150 mg of xylazine or 10
to 15 mg ol detomidine is admimstesed per adule rhino cither as o pre-medicaton (15 10 20
min prior to narcotic administration) or mixed as a “cocktail” with the narcotic of choice.
Additionally, these drags smay be used alone to achieve mild to moderate sedation or to relieve
pain. Dosages ol these drugs when used independently must be hased on clinical assessment
but gencrally are 2 to 3N those listed above for use with narcotic anesthetics.

Bonh xvhzine and deromidine have depressant efteers on heart rate, respiratory rate and blood
pressure, and caretul monitoring is essential to ensure patient safety. The antagonist vohim:-
bine nuy be administered (0.1 mg/kg) to counteract the eftects ol xylazine; however, vohim-

hine is only marginally effective as an antagonist 1o detomidine. /\llhmlgh it is not vet wide-

Iy available in the United States, the ant. wonist atipamazole is eftective with both xvlazine and
detomidine.

Burorenanot + DeEtosipine

I recent months, due to the continued unavailability of ctorphine, several institutions have
hegun to use a combination of butorphanol and detomidine to achieve standing restraint in
several rhinoceros species. Although a relatively small number of these procedures have
been performed, Fahle 20 lists dosages recommended as “starting points.”

NEUROLEPTICS

Several neuroleptic drugs have heen used to reduce anxicty and stress (Immg transport and
handling procedures. These drugs have the advantage of calmmg the animal without sig-
nificant sedation. Azaperone has been used frequently, but dosages vary widelv. Use of
haloperidol has been reported Tor only one individual, Inthat case severe excitation was
noted; however, the individual was later diagnosed with a serious neurological disease (en-
cephalomalacia 1), and the deleterious effects appear to have been unrelated to the adminis-
tration of haloperidol. Based on its efficacy and safety in a wide range of other species and
the successful use of related compounds in thinos, further investigation into the use of
haloperidol tor vhinos is warranted.

l.ong-acTiNG Nevronertics {LANSs)

Several TANSs have been used extensively on rhinos in Atrica and Furope. Zuclopenthivol acetate
(Clopixol - '\Lll]\h wed is etfective Tor 2 to 3 days, and perphenazine enanthate (Trilafon) is effec-
tive tor 5 1o 7 davs. Untortumately, these u)mpnund& are not readily available in the United States
at this thine.,

TABLE 20. Dose range for combmation butorphanol and detomldme
anesthesia j
lvl’cii ) DrEgs 'i‘ N W ! s $Comments

'-u@?ﬁbuﬂluent for T
i bload collutxon,
P 1y91§'1| exam and
minofmapip-
P hulations”

Full recumbancy 300 me r/kg butor h,mol +# . Produces
60 mcgh(g detomi%mc Co bmdycardn and 4t
© . -hypoxemia. Treat Rl
: oxemia with e
- 100%.o: gen via
“ nuisal catheter.
- Bradycardia has
not provei to be
clinically

Standing chdlmn,‘ -

sighificant.
Antagonism 500 mcg/kg naltrexone Administer 1V;
300 meg/kg yohimbiie cffects Abohshed

in 1to 2 min

Netes Drags Tood 2 ne given in combination, Farther information on this
anestheti pmlmul niav be obtmed from D Par Mo, Aot
Veterimarian, Sane Dicgo Zoo,



AoprnoNa INrormaTion
For additional intormation, please refer to the following references: Kock & NMorkel,
1993 Kok & Garnier, 1997 and Rogers, 1995,
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