PEaTuYE SO 7 &8 )

g, U

Immunocontraception of African elephant

| oncered effurs 10 nuriure clephant

popalations have resulted in elephant

owerpopulation in several areas, which
| in wurn has led ko damaging bevels of brows-
| ing. As an alternative W culling entine fami-
[ Iy groups in order to control this damage.,
| we have devdoped an immmoooALR-
ceptive vaccine from pig zona pellucida
which safely and successfully comtrols free-
roaning Alrican dephants.

Immiunocontraceptive  vaccines  couse
the immamne system 1o praduce antibodses
that prevent fertilizaton, without the side
elfects of hormonal contracepares. The
waccine antigens arc the proteins of the
ronn pellucits, the clenr protem coat sur-
munding mammalian egps. The surface
steuctures of the elephant rona pedlucida ans
wery similar 10 these of the pig zona pellu-
cicka (pZP)-.

Female 200 clogphants vaccnated with
pEF and an adjuvant all developed anti-
hodies that persisted for 12-14 months™, at
a level equivalent wo those found in horses
given pmmunoconi meeption™, Based on
this, we planoed fud trials in Kooger
Mational Park, in comjubiction with the
Syt Adrican pdadional Parks,

Initial trials using 41 adult female ele
phants tested the ellcacy of pfF as an
immunocontraceptive.  Elephants  were
lacated from a belicopter, and Gemales to be
anassthetkoed [by perial darting) were iden-
tafied 45 non-pregnant by the presence of a
calf smaller than ) metre high. We then
psed ultrasound sand to conbiem that
fermades were ot pregnant, and all non-
pregriant animals were hled 1o obtain pre-
vaccinntion serum  smple.  Twenty-one
elephants were given an initial vaccination
al pZI* with adjuvank; 20 controls received a
placehin

Al treated elephants were fted with
radiscnllars. The contrml lemales were fitced
wilh membered collars and paired in a fami-
by unit with a vaccinated elephanl The vac-
cinaled elephants were located 6 wesks later
and received a fime boosler, fnllowed by
another & months later. Both booslers were
| administered remotely with drop-out dars
froirm & hedicopier.

Twebve months after the iniial veccina-
uon, the elephants were recaptured and
scanned [or pregnancy, OF those trestod
| with pZE, 19 were recaptured {iwo were Dot

(ownd becauss ther mdiocollars Eded).
ine of the 19 were pregiant, ten were ool
One ol the pregnant elephants was in the
fast trimester of gedation (22 months) and
gave hirth to a healthy call, showing that the
| varcanation of a pregnanl elephant with

pZP has no effect on gestation, the ks or
parturition, Eighteen of the 3 control ele-
phamts were located, 16 of which were preg-
pant, Thercfors; snificantty {3, Pe= 0005}
fewer vaccinaled elephants (44%, &/18)
were pregnant than the contred females
{85%, 16/18).

Subsequently, we vaccinated ten cle
plants using a revised schedule. Femsales
peceived an initial vaccination, followed by
identical boosters delivered from a heli-
copter two and four weels ktee All de-
phants were fitted with rediocnllars; e
Trad plohal positioning sutellite (GPS) col-
lars {Lotek, Mewmarket, Canada) which
recarded their ocation bourdy.,

O the ten elephams, two (200] were

regnant after 10 months. This was sigaill-
cantly (¢!, P=0,001) lower than the con-
ception rate of the control elephants (2%,
U6/ 18] anad Fnitk] immaLECONETACTEH K
rates [44%, B IH].

Female elephants with oestradiol im-
plants have shown abermant behavicur by
separating off within the fumidy unit (DG,
personal observation). GPS-collar Jocatio
data indicated that there was no abnormal
separation of the vaccinated females within
& family unil over § months. This, com-
hined with ficld observations of weecinated
females, supgests that the immunoconira:
ceplive vawcine Guses o behavioural
abnormaslitics,

Finally, we tested the reversibility of
immunocontception, and its application
¥or & second consecutive year. OF seven cle-
phants from the group that had initiadly
reosved imumunoconirAcEplion, foer were
vaccinaterd with p£P and adjumm, and

Sexual conflict and
speciation

exual conilict occurs because mabes ane

selected to produce a5 many offspring

a5 posible, even il this mcins Iower-
ing, the everall reproductive owtput of iadi-
widual females. A new model proposed by
Giavrilets' suppeats thal strong asymmetries
between nyales and females in the costs and
benefits of matng. will create runaway
cocvolution hetween the sexes, promoting
rapicl divergence between populabions and
hence speciation, This i an inATEgMiTH, pos-
sibality, fob least because §t runs counter Lo
existing models' which suggest thal greater
segual conilict will result in mabes mating
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three were not. Twelve months later, the |

seven elephants were capaured amd re-eval-
vated Ultrasound scans showed that all
three untreated Females had  conceived
again, compared with none uf the vaconat-
ed elephanis, although all were cycling. This
indicates that the saccine is reversibde, and
that it has no dedeterions ffect on the ovary
and its cyelicity.

Edephants are intelligent and empathetic
mamnkids, and culing & a last resorl in
controfling, their aumbers. Our immune-
contraceptive study shows that [ree-roam-
ing African dlephants vaccinated with pZF
are protected against conception, This pZP
mmunocontraception is mfe wnd reversible
and is thuz a practical ool for controlling
ebephant populations.
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more  indiscorminaicly, breaking down
reproductive  barriers between  divergent
popubations. One reason for this difference
i that the new model is based on the idea
that females can avoid costs of mating i
they are incompatible with same males,
whereas we suggpest that in reality this may
rarely be the case.

Gavrilets' model' assumes a quadratic
refation between [emale fitness and the pro
partion of the male papulation with which

she ix compatible { morphologically, physia-

logicafly or gemetically]. The shape of this
refatiomship is not theoretically derived (az
it might be), but is the simplest function
under which there is an intermediate opti

mum proportion of compatible males. This
relationship i+ based on ohservations sug

gesting that females experiencing unusslly



