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Abstract: Two articles about the cheetah:

"The evidence suggests" - that cheetahs are remarkably inbred. A series of studies has shown
that all cheetahs, both captive and wild, are nearly identical genetically.

"Cheetahs have fewer" genetic resources with which to fight disease. And that can have
devastating effects, as a 1982 epidemic at an Oregon safari park illustrated.



nder a deep

blue sky, two

Maasai men

walk along a

grassy ridge
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Maasai Ma-

ra. They are
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in this vast prairie landscape, but

they are so intimidatingly visible in

their red blankets that the zebra and

wildebeest that dot the hillsides raise

p[umcs of dust racfng Lo gcl m{[ of

the way. It could be a scene from

Eden, human and animal in a single

frame of golden light, as if each were

cut from the cloth of legend, each

with uncomplicated character and

meaning, [ here is none of the glare

and fume of modern life to blind one
(K8} 1.]1E l'.'.l‘l.hl'_‘!'.

From the high grass a cheetah

stares out at the men. Small-headed,

long-legged, hunch-shouldered, it has

THE EVIDENCE SUGGESTS

that cheetahs are remarkably inbred. A series of
studies has shown that all cheetahs, both cap-
tive and wild, are nearly identical genetically.

the aimless look of a creature withour
appointments. Unlike lions, which
look menacing and complete, chee-
tahs seem careE*ss and unfinished, like
youths without thoughts of age or
consequence. We tend to think of
most mammals as simplified people.
But another view is rattling its way up
a hill just outside the nearby game
IEServe. ThrEE [_ﬂnd Rm’f[s hﬂ.\"e juﬁ[
clattered up to a Maasai mranyata, a
corral of branches thrown up around
a half-circle of low mud huts, which
is home to an extended fnmil:_.* and 1ts
cows. Pieter Kat and Joseph Owino
of the National Museum of Kcn}-'a.
Peter Arctander of the University of
Copenhagen, and Kathy Alexander, a

E]ﬂdl]ﬂrﬂ 'ﬁtleL’ﬂT. ITh VL'LLT] n:‘ll‘}
medicine from the University of
California at Davis, get out of the
vehicles. The women of the man-
yarta, thinking them tourists from
the game lodges, have formed a line
and are beginning to sing when Kar
explains to the headman that he is
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here to bleed the village's cats.

The dancing stops. The headman,
dressed in shorts, a red kikoi thrown
over a secondhand sport jacket, and
sky-blue plastic shoes, crosses his legs,
leans back on his walkmg stick, and
T["I:E"S- to ]nl’}k ir:!'lﬂu’i In ti-lL r.-.l'._i. ['.I! L].'l.lil-
very strange request. He has identi-
fied these foreigners as doctors. But
who, in the dust and hoofbear of
Eden, can say what a scientist has in
mind? "We have lots of cats,” he
allows.

The domesticated cats live in the
piled branches that form the walls of -
[hu manyalia and g0 oul into the bush

v hunt snakes and lizards and
mdr‘ntb T]‘u.} are, perhaps as a con-
'iEfELlEnCI: ‘f_'l.[ &y Olurll.'m I:l.'fl'llg!‘l FIHI'
and mean. Alexander, the veterinary
student, wrestles to get a good grip
on the back of one's neck, bur it
twists, bites her thumb, squirms tree,
and bounds away into the bush. The
women and children of the it yatta
give chase. Dust rises everywhere.
Children seream. Women laugh.
The headman leans on his walking
stick, glumly clinging to his dignity as
Uj].]ﬂg'.’ I':[E"{'fﬂ LITTY Lll'.l.l"'l.‘rl"_‘l\ H[UH]—ld ]-llm

Three cats are flushed from the
walls before one is caught and held
down by two of the scientists while
Alexander draws a blood sample.
The cat meows angrily. Its eyes are
wide, its mouth agape, its claws lay-
ishly extended. At the sight of the
blood filling the syringe, the Maasai
fall silent. The cat 1s released, and as
it slinks away Alexander stands up
and asks the headman, "Have you any
MOLe cats?

The house cat is a newcomer to
Maasailand. Fifty years ago the Maa-
sai were nomads, moving their cattle
from water source O Water soOurce,
from grazed pasture to green grass.
Today they dig wells and deepen
spr mgs and webbed cattle trails coa-
lesce into dusty depressions around
these water holes. Their manyattas
remain more or less fixed in the land-
scape. Patches of maize even grow
around some. The Maasai have
begun to acquire the baggage of
towns. Now they keep cats.

Bur it is not house cars that the
scientists are studying, It is cheetahs,
House cats carry diseases that chee-



tahs have not yet uPLr:Lm_LJ scien-
tists believe. By locking into the
blood of cats, the researchers hope to
discover whar diseases m;ghr be mov-
ing into the cheetah population, The
blood will be screened for feline
infectious peritonitis, feline leukemia
virus, panleukopenia, feline immuno-
;Evﬁf[fnc}' virus, and other diseases.
What's in the blood may also be in
the genes, All domestic cats carry in
their chromosomes the DNA of at
lease two |m‘ﬂding retroviruses, which
splice nto the cats’ DINA and get
And the

F:;xsuc[ on in their genes.

THE DOMESTICATED CAT

blood of cats, re

1is a newcomer to Maasailand. By looking into the
a.TLhE‘TS hDPC o dlhco\ 2T “r’h:-lt

diseases mlght move into the cheetah pmpulatmn.

researchers know thar birs of DINA
from an immunodeficiency virus
found in domestic cars are also pre-
sent the cheetahs of nc.‘n'b}'
serengeti INat ional Park.

These scientists see the cheerah not
as an unfinished human bur as a gene

S
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pool. A number of researchers have
arrived at the same view after -:xpuri—
encing di[-ﬁ-:uli:l.' ].u'u:u:cling cheerahs in
zoos. While cheetahs have been kept
in zoos and as |1.||.:11T|':'|1'_r animals for
hundreds of years, there was 011]:.' one
recorded cap-[h'c birth until chis cen-
tury. Akbar, a lath-century Mogul
emperor in India, repor Lth |\LE.'||.
9,000 cheetahs. Virtually all were
-.1pt1:rcd in the wild; :_:«n]:n one ever
bore a cub 1n capuivity.
The second known captive birth
came in 1956 ar the Philadelphia Zoo,
feer that, rthere was a::nwriﬁﬂg of a
tush to bring cheerahs to America—
335 of the 4 V. 470 cheetahs known to
have been brought to the United
States arrived after 1956, Nearly all
of those were born in the wild. The
FnclanLcL'-:L‘{ Species Act of 1973 led
to a ban on IMPOTtation two years
later and put new emphasis on -..I]WHH‘
breeding. Bur fewer than half the
zo0s that have tried to breed cheetahs
have sicceeded. In 1987 Lm]}' 52
individuals, less than 15 percent of the
American cheerah population, had
bred successfully. By 1987 two-thirds
of all the cheetahs in American zoos
were descended from 10 individuals.
All of this suggested that cheetahs
were remarkably inbred. And indeed,
a series of studies has shown that all
cheerahs, even in the wild,
about genetic 1|l1. identical.
During the 1980s Stephen O Brien
of the National Cancer Institute and
others did genetic studies of cheerahs.
In one amdl, of 200 DINA sequences
of 55 cheetahs,
they tound less
than |
variation

are |ust

Ina Magsa 1'.'|'.".|_;;-.' in

|
T, TESEarrher |'\{‘. rcent

Aescander (Teft among
individuals. Hu-
Mans in compara-
ble studies vary in
32 percent of the
gene s10es, Cats in
21 percent, lions
" domesticared cat in 12 percent

of the University
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ocelots in 20 percent. OF 250 species
studied for generic vanation in natural
populations, the average variability is
abour 36 percent, Researchers say
cheetahs show the kind of variabilicy
that one would expect of mice after [0
to 20 generations of brother-sister
matings,

The most genetic variability ought
to be found in the DINA sequences
E]'Iﬂt Lt}ﬂ[rlﬁl tn}ml]nll[(.b Lo dlh[‘a!ll...
Viruses evolve as much as | million
times faster than the genes of host
animals. Mammals devote large num-
bers of genes to the coding of anni-

OHEETAHS H VE FEWEH

genetic resources with which to ﬁght disease.
And that can have devastating effects, as a 1982
ep1dem1c at an Oregon safari park illustrated.

gens, which derect and reject foreign
proteins and thus protect the animals
from disease. Each individual has dif-
ferent immunicies, which 1s wh]. 1T10S8T
mammals will quickly reject skin

gm{'—tﬁ from other individuals, even of

the same species. O'Brien exchanged
skin grafts among seven pairs of chee-
tahs, and none of the grafts were
rejected. Grafts from domestic cats
to cheetahs were invariably rejected.
The experiment showed that unrelat-
ed cheetahs had nearly identical
immune systems.

Further studies showed thar chee-
tahs have one-tenth the sperm count
of domestic cars. And while 29 per-
cent of the sperm of domestic cats
show morphological abnormalities
such as bent tails and malformed

heads, 71 percent of cheetah sperm

cells show such abnormalines. Simi-
lar rates of abnormality ocecur in
inbred mice and livestock,
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L‘l’[’!ﬂPS 100,000

years ago, there

were at least four

species of chee-

tah, and they in-

habited most of the

northern hemi-

spi'lcn‘ and Afnea.

As recently as

20,000 years ago, cheetahs ranged

over North America. All bur one

spﬁirs vanished .:furing the Plets-

tocene extinction. 1 hat event proba-

bly reduced the modern cheetah to a

number of small, isolated pupulalium

that went on to become separate sub-

species, Science now recognizes an

east African subspecies and a south

African subspecies. The south

African subspecies, which shows less

variation than the east African sub-

‘;P[‘('[LS. ﬂp}"ﬂ!i‘nfh \Ll{-ILIE.d ][‘\ OwWn

population reduction m the [9th cen-

tury, when white settlers spread north

from the Cape region and eliminated
predators and prey from their farms.

Having undergone these popula-

tion cul]apu_:- cheetahs have fewer

genetic resources with which to fight

disease. And that can have devascat-

ing effects. In June 1982 an ¢ epidemic

of feline infectious peritonitis hit a

successful cheerah bnqﬂwm
= the Wildlite Safari Park i regon.
The disease, first 1aentined m 1966, is
fatal in about | percent of domestic
cats. But it killed 60 percent of the
park’s 42 cheetahs and infected the
rest. The park’s lions were exposed,
but none even showed symptoms.

Plagues such as this have often
burned through wild populations. In
the 1960s rinderpest decimated the
wildebeest herds of east Africa. In
1952 a new strain of myxoma virus
caused a vast rabbit plague in Aus-
tralia. In 1984 an epidemic of canine
distemper in Wyoming reduced the
known population of black-footed
ferrets to 18 individuals,

As wildlife is crowded into smaller
and smaller i1slands of habirtat and
gene pools shrink, the threat of dis-
EdSE W E“. ﬂlu“ OFBT"IEH anfr‘ﬂ:x '[h at
there are now abeoutr 50 separate pop-
ulations of giant panda sSUrviving 1n
China, About half of those are so
small that inbreeding is Il]».el], and as
each loses generic variety it will be



more vulnerable to disease. Some
effort will have to be made to carry
genes across the developed land that
separates populations.

Biologists are just beginning to
look inta the genetics of wild species.
For example, Peter Arctander is work-
ing on a joint project of the Universi-
ty of Copenhagen and the National
Museum of Kenya to take DINA sam-
ples from hartebeest, wildebeest,
waterbuck, Grant'’s gazelle, buffalo,
and impala. By taking tissue samples

the Rift Valley are as different from
the wildebeest on the Nairobi side as
different species of deer”” The wilde-
beest that migrate north from the
Serengeti plains give birth in January
and Fcbruar}-‘, while the wildebeest
that miprate west from the Loira
Hills calve in April. Both come
together in Maasai Mara in July, If
the migration and calving patterns are
inherited, what would happen if the
populations interbred? Would the
Serengeti wildebeest give birth lare,

WHAT SHOULD BE THE

ground rules for saving wild species? Should

we
human hubris of acting

from 30 of each in Maasat Mara and
like samplts from Pupula[iuns in
other parts of east Africa, and then
reading select sequences of DNA in
those samples, he hopes to determine
how closely related different popula-
t1ons are.

Knowing the genetic distance
between subspecies or berween popu-
lations may help to prevent catas-
trophic errors. Arctander recalls the
sad history of the steenbok, a moun-
tain goat that has several distinct pop-
ulations, including one in Czechoslo-
vakia's Tatra Mountains and one on
Egypt's Mount Sinai. As hunting and
habitat loss reduced the European
population, replacement individuals
were introduced from Mount Sinai,
and the replacement animals quickly
became dominant in the population.
But the Mount Sinai steenbok gave
birth in February, when European
mountains were locked in snow and
ice, and the offspring died from the
biting cold. Because human managers
didn't understand the genetics of the
species, the steenbok vanished from
the region.

Genetic analysis shows that even
animals that graze the same pasture
may be very different. Says Kat of the
thlﬂﬂ'll Mub{‘_‘um DF I'\Cn"rr “r
took wildebeest and said, ‘Here is an
animal that, because it can travel large
distances, shouldn’t be that much dif-
ferent genetically” But what we found
is that the wildebeest on this side of

prefer the extinction of a species to the

as the agent of change?

when there was lircle grass left to eat
in the Serengeti?

Genetic studies E\mmise to broaden
our view of creation. Says Kar, * We're
finding the concept of a species is
much more complicated than was
thought five to ten years ago. . . .
What we're finding with genetic stud-
ies is that the populations are in fact
more divided. Instead of this one sin-
gle-species concept, we see that genet-
ic varlal:uht} is distributed in a very
patchy way.”

The tide of animal extinction urges us
to focus less on the symbolic lives of
creatures and more on the arrange-
ment of base pairs of nucleic acids
into the DNA cthar designs the
species. But this change challenges
our traditional view of animals,

For one thing, the law by which we
protect wild species is based on a cul-
tural view that assumes species are
tigidly defined. Under the Endan-
gErE‘d Hpﬂmes Act, ['I}fbr[dﬁ between
wild species or subspecies or even
wild populations cannot be protecred.
But that restriction may defeat the
goal of protecting genetic resources.
For example, the dusky seaside spar-
row became extiner in 1987, The last
individual was bred in captivity to
closely related Scott’s seaside spar-
TOWS. But undfl— d'"': ]F.l".’l" ti-l.l"_‘ CIDS.‘_-.EJ['EI.‘.']
descendants cannot be teleased. So
while we possess perhaps 90 percent
of the dusky seaside sparrow’s genes,
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they cannor be returned to narure.

Thart prohibition raises a relared
question. What good 1s a gene apart
from the setting that shaped it? Some
dfsert lizﬂ.rds.. {"Dr Examplt‘, cannot
reproduce without exposure to ulcra-
violet light. An emerald moth in Ari-
zona lays eggs on oak catkins, and the
larvae look like oak catkins; later in
the Vear, the same moths 13}-' eggs on
oak-leaf stems, and the larvae look
like leaf stems. Can we conserve
genes apart from the things that trig-
gfr L—hﬁir E’x}'!rﬁﬁs-iﬂn? ‘ll"'r'rl-l‘E['E I:ICIES thE
g'l'_"nﬂ ]EE."-"L‘ ﬂl'—f- ﬂnd []"I.C El‘l'b':irﬂnmr_‘nl.
begin? Are genes the way a species
survives? Or are they part of the way
an entire landscape organizes itself?

The generic view also raises ques-
tions abour what we may or may fot
do to save wild species. If cheetahs
F‘rﬂve to ]:”‘: I-.n trﬂuble ln Maﬂbﬂl
Mara, should we crosshreed south
African and east African cheetahs in
the wild in an effort to increase their
genetic resources? Since genetic char-
acteristics are linked, that migh[
introduce into the east African sub-
species genes that doom it the way the
steenbok was doomed, But should we
introduce by recombinant DNA tech-
nology a single gene borrowed from
another 5pccics say a gene from a lion
that gives resistance to feline infec-
tious peritonitisi Purists would say
no, that's interfering with the natural
gene flow. Others would say it's no
less desirable than introducing a gene
into humans to protect them from,
say, an inherited susceptibility to
sickle-cell anemia. And gene pools in
nature are constantly changing.
Should we prefer extincrion of an
entire species to the human hubris of
ﬂct[ng as the agent uf-d‘lzl.ngu_"

The real drfﬁcult} may be that we
are a visual species, and that like the
Maasai headman, most of us find the
abstract quantum of genes and habitat
strange and confusing. Most of us
prefer the golden light of Eden, and
the hope that a common language and
character beckon to us from within
other skins. We continue ro think in
story and symbol. But we must think
through the skin, into the delicate
strands of DNA, and through them,
baf[{ o ST, SDII], And warler. E‘Fﬂlu—
tion rests on mote than pictures, ¥





