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Abstract: The potential of artificial reproductive techniques of enhance captive propagation of endangered 
species is a topic of much discussion within the zoo community. The most widely applicable artificial 
reproduction technique is artificial insemination (AI). It's use makes possible the breeding of physically or 
behaviorally incompatible pairs and brings together animals separated by space or time. The latter, of 
course, depends upon semen cryopreservation for transport or long-term storage.  
If natural reproduction cannot be stimulated, artificial techniques are empolyed in an increasingly 
aggressive strategy. Hormonal induction of estrus and ovulation followed by natural breeding and 
gestation is the least invasive technique and has been successful employed at the Center for 
Reproduction of Endangered Species (CRES). 
Preliminary results in following experiment is encouraging: fresh and cryopreserved cheetah sperm will 
penetrate ova. 
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TNTRODUCTION

technlques to enhance capt ivdl

of nuch discusslon r, ' l th ln theizoo

The nost wldely appl icable art i f ic lal  reproduct ion technlque is

art l f ic ial  lnsenlnat lon (AI).  I t 's use .nakes posslble rhe breedlng of

physical ly or behavioral ly lncornpattble palrs and br lngs together alr lnals

separated by space or t ime. The lat ter,  of  course, depends upon senen

c r y o P r e s e r v a t i o n  f o r  t r a n s p o r t  o t  I o n g - t e r m  s E o r . d g e ,

Exobryo transfer (ET) and 1! v i t ro fert l11zat1on (TVF) are appl lcabte ro

speclf lc cases of lnfert i l l ty that cannot be renedied through less invaslve

protocols.  Their  use in the propagat ion of capt lve species as in the

l lvestock lndustry is l in i ted (approxtmately 852 of Anerlcars dairy catt le are

p r o d u c e d  a n n u a l l y  b y  A T  w h e r e a s  3 2  a r e  r h e  r e s u l r  o f  E T ) .

Even oore nanipulat ive procedures such as embryo spl i t t ing and lnner ce11

nass transposition i.'111 be useful for an extrenely srnal1 nunber of

lndlvidua1s, and are unl ikely to be of s ignl f lcant value to endangered species

At the Center for Reproduct lon of Endangered Species (CRES), a

Dult id lscipl i f lary approach to reproduct ion cornprlses basic and appl led

The potent ial  of  art i f ic ial  reproduct ive

propagat ion of endangered specles is a topic

research in physlology, genet ics, behavior,  and infect ious disease. A stroEs

coturitnent to the developnenr and inplenentation of non-invasive research and

anlnsl r0aiEgenen! nethods guides experinental design.

After the genet lc and sonat lc health of an tndividual,  pair  or group is

conf inned, solut ions to caprive breeding problens are sought thr:ough

behavloral  observat ion and nodif icat lon.

I f  natural  reproduct lon can[ot be st inulated, art i f tc ial  technlques are

eoployed ln an increasingly aggressive strategy. Horhonal lnduct ion of estrus

and ovulat lon fol lowed by netural  breeding and gestat ion 1s the least invas. lve

techniqu€ and has been successful ly enployed at CRES.

The next step, art l f ic ial  lnsenlnat ion and senen cryopreservat ion

couprlse the focl  of  CREST reproduct ive physiology progran.

ANI}{ALS

The cheetahrs incieaslngly d\.'indl1ng

breeding perforDance nake i t  a specles in

nunbers 1n the wild altd poor captive

need of lntensive research efforts.



t2-acre off-€xhlbi t  facl l i ry ar the Wild Aninal park, Thls breeding faci t i ry

ls nanaged by CRES with the assistance of an in-house propagat lon troup
comprisinS sclent isrs,  veter ioat ians, and curators. Of the 12.14 cheetahs

current ly residlng at the facl l l ty,  10.10 are adults and 9 are proven

A11 adult  nales have been electroejaculated for semen aralysis.  Thiee of

these (two hand-raised and one nother-reared) have been rrained !o servrce an

art i f lc ial  vagina for f requent sample col lecr ion Fi thour chentcal or physiFal

restraint.

METHODS

, Experlnental  senen cryopreservat ion prolocols are designed to conpare the

effects of var ious dl luent conposlt ion€ and pHs, packaging nethods and freeze

Semen sanples are thawed 1n a 37'C water bath and capacitated in vi t ro.

Motl11ty,  speed of progression and eorphology at thaw are assessed and

conpared to pre-freeze values. Sperro is then colncubated with denuded

superovulated hanster ova. Ova are subsequent ly f ixed, stained ani l  exanlned

for evidence of spentr penerrat ion (swol1en spern heads or nale pronuclei

l r ' l th in the egg cytoplasn).  Frozen hunan sperE and fresh cheetah spern serve
as controls.

RESUI,TS

Both fresh and cryopreserved cheetah spert0 !1111 penetrate hansEet ova.
Three swol len spern heads are vls lble in lhe attached photonicrograph of

frozeE cheetah spern on the hamsler ova assay. Associated sperm (A) are

attached to the vl t i l l i I te nenbrane but have not penetraled the ovun. Of the

assays performed durlng this grant per iod, 222 ot t resh al ld 152 of f rozen

sperm sanples have penetrated hanster ova.

These prel iminary tesults are nost encouraglng. Ho\rever,  at  thls t i ' .oe,
lnsuff lc ien! data have been galhered to indicate nhlch cryopreservat lon

protocol results ln opt inal  post- thalr  v iabl l l ty.

FI]TURE STUDIES

The Zoologlcal  Soclety of San Diegors ch€etah colony is housed in a

The fa11ur:e of sone fresh and frozen spern sanples to achteve penettatlon



nay be the result  of

condlt lons. Maxinud

experiments cornparlng

to coincubat ion rdth

varlat ion of nedia, tenperature, and durat lon.
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f, r o
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l "" . rpl" t"  capacitat ion or less-than-opt1nal coincubalton

c a p a c i t a t  l o n  u i l l  b e  a t t e D p c e d  E h r o u g h  3  s c r l e s  o f  I
media, tenperatu.e, and durat ion of sperm culture pr ior

ova. Colncubat lon condit ions wi l l  be opttmized throulh

the project
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