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A Medical Mystery in Middle China

China has launched a massive effort to stamp out Kashin-Beck disease, including moving populations
from affected areas, but the cause of this crippling ailment remains elusive

XI'AN, CHINA—Since he was a boy, the short
middle-aged man with gnarled fingers and
misshapen legs has suffered from deformed
joints. But in the past couple of years, even
taking a step has been agony for Ma Ming-
An, a 50-year-old farmer. “I stay home and
cook. Now my wife works in the fields,” says
Ma, sitting on a gurney at Shaanxi Provincial
Institute of Endemic Disease Control
(SEDC) in Xi’an. Last month, Ma traveled
from his home in southwest Shaanxi to the
province’s capital to receive treatment for
Kashin-Beck disease (KBD)—a little-known
ailment that has crippled and stunted the
growth of hundreds of thousands of people in
China’s heartland.

A surgeon at SEDC, Yu Yue-Xiang,
leans over Ma and presses a lump
above his right knee. It is deteriorated
cartilage that has dislodged from its
moorings at the end of the femur—a
symptom of advanced KBD. A week
earlier, Yu removed four bullet-sized
chunks from Ma’s left knee. He’s about
to wash out the right one. The arthro-
scopic surgery is no cure, but within a
week Ma should be back on his feet.

Yu and his colleagues are on the
front lines of a battle against a baffling
ailment. Although fungal toxins,
tainted water, and trace-element defi-
ciencies have all been implicated in the
debilitating disease, KBD’s precise
cause is an enduring mystery. “We
have no idea what triggers it,” says SEDC
vice director Bai Guanglu, who leads
Shaanxi’s KBD response.

China has mounted an aggressive attack
against KBD, including providing millions
of people with supplements and clean
water—and condemning whole villages as
part of the biggest relocation effort in his-
tory to combat a disease. Over the past
2 years in Shaanxi, some 85,000 people
were relocated from land considered irre-
deemably tainted. Since 1995, several hun-
dred thousand people in five provinces
have been uprooted and resettled. “I don’t
know of any similar response to an issue
like this,” says Ellen Silbergeld, an environ-
mental scientist at Johns Hopkins Univer-
sity in Baltimore, Maryland. The measures
are gaining traction: KBD incidence is

falling, as is the rate of dwarfism, the dis-
ease’s most-severe manifestation.

Earlier this year, China launched a 5-year,
$240 million initiative that aims to stamp out
the disease altogether. The State Council-led
program will first fine-tune intervention and
treatment strategies in a pilot area—an ethnic
Tibetan enclave in Sichuan Province—before
expanding them to other regions. Some
researchers say victory is near: Liu Yunqi, a
professor at Harbin Medical University’s
Kashin-Beck Disease Institute in China, pre-
dicts that by 2020, there will be no new KBD
cases. “The disease will be totally under
control,” he says.

At the front line. Pediatrician Philippe Goyens of the Kashin-Beck
Disease Foundation examines a girl in Tibet.

Kashin-Beck disease may be fading, but
the riddle of its origin is as potent as ever.
Researchers have made strides in unraveling
how KBD warps skeletal growth, and the
hunt is on for genes that confer susceptibility
or resistance. Figuring out the ailment’s
cause could offer insights into cartilage
metabolism and common degenerative mal-
adies of the Western world, such as
osteoarthritis. “Understanding this disease
will have global significance,” says Virginia
Kraus, a rheumatologist at Duke University
in Durham, North Carolina.

But KBD is no easy target. “Researchers
have been grappling with this disease for a
long, long time,” says Bruce Caterson, a
connective-tissue biologist at Cardiff Uni-
versity, UK. “The harder we look, the more
frustrating it gets.”

Molecular carnage

The first inklings of an endemic blight came
in a report in 1849 by a Russian surveyor
who noted that people in villages along the
Urov River, east of Siberia’s Lake Baikal,
suffered bone deformities. A few years later,
Nikolai Kashin, a doctor with a Cossack mil-
itary detachment in Russia’s Far East,
described Urov disease and sketched crip-
pled patients. A second Cossack doctor,
Evgeny Beck, documented cases in a 1906
monograph Osteoarthritis Deformans
Endemica. The disease later came to light in
what is now northern North Korea—where it
had long been known as fojiru—and in
China, where it’s called da gu ji bing,
or “big joint disease.”

KBD afflicts at least 1 million peo-
ple in 14 provinces, according to the
Chinese Center for Disease Control
and Prevention’s surveillance of sen-
tinel sites. Other estimates put the
affected population in China and
neighboring parts of Russia and North
Korea as high as 2.5 million. Preva-
lence peaked in the late 1950s, when in
many severely hit villages 60% to 90%
of children showed signs of KBD, says
Liu. Now, he says, the incidence is
about 5%. In comparison, some 60%
of adults over age 65 have symptoms
of osteoarthritis.

The clinical picture is in sharp
focus. “The disease severely erodes
health,” says Xiong Yongmin, vice director
of'the Institute of Endemic Diseases at Xi’an
Jiaotong University (XJTU). Initial signs
include cracking or popping sounds in the
finger joints indicating loss of cartilage, and
ankle and knee stiffness and pain. As KBD
progresses, joints deform, muscles wither,
and mobility decreases. (Inexplicably, carti-
lage padding the spine is not affected.) Many
patients are unusually short, have stubby
fingers and a waddling gait, and suffer
chronic fatigue and weakness. The younger
a victim is at onset, the worse the symptoms
tend to become.

Scientists are beginning to unravel the dam-
age that KBD unleashes at a molecular level. It
begins at the epiphyseal growth plate: the
nexus of growing bone and cartilage. Cartilage
is a simple tissue—it has a single cell type,
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