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An Attempt at Hybridization of Farmed Axis (4xis Axis) and Fallow Deer
(Dama Dama) by Intrauterine Laparoscopic Artificial Insemination
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Abstract: A study was conducted to determine whether axis (Axis axis) and fallow deer (Dama dama) could
be hybridized using artificial insemination (Al). The feasibility of hybridization between these two deer species
has wnplications for free-ranging (mixed) populations of deer species and intensive deer farming production
systems. An intravaginal progesterone-releasing device (CIDR) was inserted into axis (n=16) and fallow
(n=38) does for 14 d to synchronize estrus. Following CTDR removal, axis does were artificially inseminated
laparoscopically with fallow buck semen and fallow does with axis buck semen. Blood samples were collected
on d 21, 28, 35 and 42 post-Al for determination of serum concentrations of progesterone (P,) and serum
pregnancy-specific protein B (PSPB) measured on d 28 and 35 post-Al. Transrectal ultrasonography was
performed on d 42 post-Al for pregnancy detection. On d 14 (axis does) or 17 (fallow does) post-Al, axis bucks
and fallow bucks, respectively, were placed with same-species does for 60 d and subsequent pregnancy and
fawning data recorded. Ultrasonography revealed that none of the axis or fallow does conceived to the
inter-species Al. Serum concentrations of P, were not elevated 21 d post-Al and serum PSPB was undetectable
at d 28 and 35 post-Al for all does. Axis and fallow does maintained with same species axis and fallow ¢lean up
sires post-Al resulted i pregnancy rates of 93.8 and 89.5%, respectively and fawning rates of 72.7 and 87.5%,
respectively. Using laparoscopic Al procedures, hybridization of axis and fallow does inseminated with fallow
and axis buck semen, respectively, did not result in apparent pregnancies. Given the genetic differences
between axis and fallow deer (chromosome number: 2n=66 and 68, respectively) and the absence of documented
reports of hybridization occurring in large free ranging populations of axis and fallow deer, hybridization
between these two species appears unlikely and requires further study.
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INTRODUCTION

Cross-breeding within genus among closely related
breeds (and in some cases, species), is a
practice in traditional livestock production systems
(e.g. Bos indicus and Bos taurus cattle), while interspecies
hybridization of more distantly related cousins often
results n sterile offspring (e.g. Equus asinus or Equus
zebra and Equus caballus). Within the genus Cervus,
hybridization among wapiti (Cervus elaphus spp.), red
deer (Cervus elaphus) and sika deer (Cervus nippon spp.)
has occurred naturally m some regions and 1s a breeding
practice used for increasing growth rates of offspring and
antler weights of stags in some deer farming systems!"*.
Hybridization David’s deer (Elaphurus
davidianus) with red deer has also been achieved as a
means for producing rapidly growing calves and
advancing the breeding season, however this species is

commaon

of Pere

considered to be more distantly related to red deer than
wapiti and sika deer””. While red deer and Pere David’s
deer have the same chromosome number (2n=68), there
have been reports of a lower success rate in producing F,
hybrids, with pregnancy rates of only 13% and
subsequent calving rates of 60%!”

Fallow deer (Dama dama) and axis deer (Axis axis)
differ with regards to reported numbers of chromosomes
for these two species; 2n=68 and 66, respectively'"'?. In
addition, listings of reported hybridization (anecdotal or
otherwise) among various deer species do not include
reports of axis and fallow deer
hybridizing" . However, axis deer will reciprocally cross
with hog deer Axis poreins'>'? and a report of a hog deer
buck crossmg with a fallow doe resulting in a live
offspring was reported in 195817, It should be noted that
hog deer have a reported chromosome number of 2n= 68

documented

which is the same as fallow deer, yet hog deer and axis
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deer appear to cross more readily as indicated in
documented reports of such breedings!"*'¥. Hybridization
between a sika deer (2n=68) and axis deer (2n=66) has
also been reported™, which would further suggest the
possibility that an axis x fallow hybridization might also be
feasible. Considering the numbers of introduced axis and
fallow deer currently free-ranging in mixed populations
m some regions (e.g. Texas: > 51,000 axis deer and 20,000
fallow deer;!", information regarding the ability of these
two species to hybridize 15 of mterest. While the absence
of reports of axis x fallow deer hybrids 1 free-ranging or
captive envirommnents would suggest hybridization
between these two species is unlikely, the potential
implications of interspecies hybridization and the
ramifications with regard to genetic preservation is cause
for investigation. Moreover, from a deer farming or
production perspective, crossbred offspring with the
temperament and adaptability of fallow deer and the
non-seasonal breeding and vemson quality of axis deer
from F, or composite hybrids could be extremely
beneficial in some deer farming or game ranching systems.

To this end, an experiment was conducted to
reciprocally cross axis and fallow deer using standard
laparoscopic insemination  procedures
determime whether a hybrid could be created m thus

artificial to

manner.
MATERIALS AND METHODS

Artificial insemination of axis does with frozen-thawed
fallow deer semen: An intravaginal progesterone-
releasing device (CIDR type-G; Pharmacia and Upjohmn,
Rydalmere, NSW) was inserted into each axis doe (n=16;
body weight: 46.0+0.9 kg) for 14 d to synchronize estrus.
Followmg CIDR removal, does were artificially
mseminated at 67.2+0.2 h post-CIDR removal with fallow
semen using standard laparoscopic artificial
insemination procedures™. Frozen-thawed extended
semen used for the AT of axis does was collected from one

deer

of two fallow bucks. Twelve axis does were inseminated
with semen from fallow buck-1 (Buck ID: Fallow Spot
No.2), using a total dose of 41.6 x 10° spermatozoa per
0.25 ¢ ¢ straw and an average post-thaw progressive
motility of 40% and the remaming n=4 does were
mseminated with semen from fallow buck-2 (ID: Fallow
White Ne.1), using a total dose of 77.0 x 10° spermatozoa
per 0.25 ¢ ¢ straw and an average post-thaw progressive
motility of  50%. Al performed
laparoscopically was accomplished following
anaesthesia of axis does with xylazine hydrochloride
(1.940.1 mg kg™, Rompun; Miles Inc., Shawnee Mission,

Intrauterme
Lv.
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KS) and ketamine hydrochloride (2.740.1 mg kg™
Ketaset, Aveco Co., Inc., Fort Dodge, 1A). Does were
insemimnated directly into the lumen of the uterme horns,
splitting the 0.25 cc dose evenly between the right and
left homns. Followmg laparoscopic Al,
anaesthesia was reversed by yohimbine hydrochloride
(0.10£0.01 mg kg '; Yobine; Lloyd Laboratory,
Shenandoah, TA) and each doe received 300,000 U of
penicillin im. (1 cc; Microcilling Pacific Animal Health,
Arcadia, CA). Fourteen days post-Al, two axis bucks were
placed with the herd of axis does for a 60-d breeding
season. Blood samples were collected from does on d 21,
28, 35 and 42 post-Al for the collection of serum which
was stored at -20°C until analysis for concentrations of P,
by RIA'' Serum Pregnancy-specific Protein B (PSPEB)
was also determined from serum samples taken on d 28
and 35 post-Al by RIA"'. Transrectal ultrascnography
(5 Mhz transducer; Aloka 210 ultrasound, Corometrics
Medical Systems, Inc., Wallingford, CT) was performed
on d 42 post-AT to determine pregnancy rate from AT and
was repeated at 35 d after buck removal following the 60-d
natural breeding period. Subsequent doe fawning data
was also collected.

uterine

Artificialinsemination of fallow does with frozen-thawed
axis deer semen: A CIDR was inserted into each fallow
doe (n=38; body weight: 41.5+0.7 kg) for 14 d to
synchromze estrus. Following CIDR removal, does were
artificially inseminated at 64.8+0.2 h post-CIDR removal
with axis deer semen using standard laparoscopic artificial
insemination procedures as described previously. Frozen-
thawed extended semen used for the Al of fallow does
was collected from one axis buck (ID: Delbert). An
average total dose of 98.0 x 10° spermatozoa per 0.25¢c ¢
straw was used for each insemination with an average
post-thaw progressive motility of 71.741.5%. Intrauterine
AT  performed laparoscopically was accomplished
following 1.v. anaesthesia of fallow does with xylazine
hydrochloride (1.00.03 mg kg™ and ketamine
hydrochloride (2.0+0.1 mg kg™ "). Does were inseminated
directly mto the lumen of the uterine horns, splitting the
0.25 ¢ ¢ dose evenly between the right and left uterine
homs. Following laparoscopic Al anaesthesia was
reversed by yohimbine hydrochloride {0.2040.01 mg kg™
and each doe received 300,000 17 of penicillin i.m.
Seventeen days post-Al, three fallow bucks were placed
with the herd of fallow does for a 60-d breeding season.
for blood sampling, analysis,
ultrasonography for pregnancy rate and collection of

Protocols hormone

fawmng data were conducted n fallow does in the same
manners as described previously for axis does.
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RESULTS

Transrectal ultrasonography on d 42 post-Al revealed
that none of the axis does inseminated with fallow semen
or fallow does inseminated with axis semen were pregnant
as a result of the AT, Serum concentrations of P, on d 21
post-Al were 1.8=0.3 and 1.6+0.3 ng mL ™" for axis and
fallow does respectively. Thereafter (d 28, 35 and 42)
concentrations of P, were higher (Student’s t-test;
p<0.05) than at d 21, indicative of subsequent luteal
function associated with diestrus and possibly the
establishment of early pregnancies to natural matings
following buck introduction (serum concentrations of
P,—axis does: 6,408, 3.940.9 2.4203 ng mL™"; fallow
does: 2.640.3, 64403, 4.6+0.4ngmL ™" ond 28, 35 and 42,
respectively). Serum concentrations of PSPB  were
undetectable at d 28 and 35 post-AT for all axis and fallow
does, supporting serum P, and ultrasonography results
indicating that no pregnancies had been established as a
result of Al Reproductive potential of the does was
demonstrated when axis and fallow does were maintained
with same-species axis and fallow clean-up sires for the
60-d breeding season in which pregnancy rates by
ultrasonography were 93.8 and 89.5% for axis and fallow
does, respectively, with subsequent fawning rates of 72.7
and 87.5%, respectively.

DISCUSSION

Artificial insemination is a practice that has been
used in some deer farming systems to take advantage of
superior genetics and to facilitate cross-breeding or
hybridization for improved antler development and to
advance offspring growth for improved vemison
production®™'®. The laparoscopic Al techniques employed
i the present mnvestigation are commonplace and have
been used previously by our laboratory for hybridization
between wapiti ' In the present
mvestigation, this attempt at reciprocal hybridization
between axis and fallow deer did not result in the
establishment of pregnancies. This was confirmed by
ultrasonography and serum concentrations of P, and
PSPB. While serum concentrations of P, are not specific
to pregnancy (1.e., luteal P, production 15 a hallmark of
diestrus and pregnancy), concentrations of P, at d 21
post-Al were considerably lower for both axis and
fallow does than values observed previously in our
laboratory for pregnant fallow does around this same time
(ie, 5 to 6 ng mL™ on d 23 post-mating;""”. While
subsequent concentrations of P, on d 28, 35 and 42
were higher than those observed at d 21, these
concentrations are indicative of luteal activity during

and sika deer!
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diestrus and possibly, later values (d 42) may be
associated with extended luteal function as a result of
transitions to early pregnancy followmng matings with
natural (same-species) sires after buck introduction. While
serum concentrations of P, are not specific to pregnancy,
serum PSPB is a highly specific diagnostic indicator that
15 only present if a pregnancy has been established since
it is of trophoblast origin™*”. Pregnancy-specific protein
B has been previously reported to be a reliable indicator

M and fallow deer!'” between d

of pregnancy in red deer’
27 to 33 following mating. Nevertheless, serum PSPB in
this study was not detectable in axis or fallow does on d
28 and 35 post-Al, further indicating that hybridization
and establishment of early pregnancies did not occur in
this study. The reproductive potential of the axis and
fallow doe herds used m this study were demonstrated
post-Al following buck introduction in which pregnancy
rates were 89.5 and 93.8% for fallow and axis does,
respectively, indicating that doe fertility was not in
question. While companion same-species Al was not
conducted in this study as a control to this hybridization
attempt by Al (due primarily to animal numbers), the
semen quality used for Al and the success of previous Al
attempts with hybridization of wapiti and sika deer!'?
would suggest that this AT attempt to hybridize axis and
fallow deer was given every opportunity to occur.

CONCULSION

Using the procedures for laparoscopic Al outlined in
thus study reciprocal hybridization of fallow and axis deer
did not result n the establishment of hybrid pregnancies
as confirmed by ultrasonography and  serum
concentrations of P, and PSPB. While anecdotal and
undocumented accounts of the existence of such hybrids
have been reported by some producers, none have been
confirmed via genetic analysis or other empirical evidence
of such crosses. Moreover, the absence of reports of
hybndization among large mixed herds of fallow and axis
deer 1n free-ranging enviromments where they have been
introduced together would suggest that hybridization
between these two species is highly unlikely; although
the possibility of which cannot be completely discounted
until further studies can be conducted (e.g. in vitro
fertilization attempts) that may shed new light on the
physiological mechanisms (genetic or otherwise) blocking
the production of such hybrids.
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