
Pinpointing the culprits 
Field researchers in Mexico believe that there is room for 
both high-tech lab methods and primary health care. 
"The two are complementary; we all want better care." 

H
igh in the misty green 
mountains of Chiapas in 
southern Mexico , 
scientists have created a 
modem molecular biology 

laboratory near Indian villages where 
doctors are few and far between and 
the living standards are among the 
nation's lowest. 

Their goal is to design new kinds of 
weapons in the battle against infant 
diarrhoea, the leading cause of death 
in children under two years of age 
throughout much of the developing 
world. Using research that combines 
highly sophisticated laboratory tech
niques and computer technology with 
traditional "low-tech" ways of tracing 
outbreaks of disease, the scientists are 
developing simple cost-effective 
methods to supplement the benefits of 
oral rehydration therapy and save still 
more lives. 

A kit that could be used by mini
mally trained persons to identify the 
viruses, bacteria and parasites that are 
responsible for intestinal infections is at 
the top of their list of projects. The kit 
is seen as a means of identifying not 
only the causative organisms but also 
the ways by which they are transmitted 
within a community. At the same time, 
using genetic engineering techniques, 
the scientists also envisage developing 
a vaccine to protect children from 
many causes of diarrhoea by incorpo
rating into it elements of the major 
organisms which are responsible. 

"We can do everything in Chiapas 
laboratory that a modem molecular 
biology lab can do," said Or Gary K. 
Schoolnik, a physician and molecular 
biologist and associate professor of 
medicine at Stanford University 
Medical School in California. He and 
Or Edmundo Calva, of Mexico's 
Centre for Genetic Engineering and 
Biotechnology, are eo-principal investi
gators of the research project which is 
being funded by the Rockefeller 
Foundation and WHO. Their laboratory 
is located in San Cristobal de las 
Casas, a 450-year-old town founded 
by a follower of Hemando Cartes, the 
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Dr Renato Ziirate, head of the district 
laboratory in San Cristobal, believes 
that diarrhoea/ infections may be 
passed to infants by their older brothers 
or sisters. 
Facing page: A sick child in a Chiapas 
village is comforted by a Catholic nun. 
Photos H. Nelson © 

Spanish conqueror of Mexico. San 
Cristobal is the principal locality of a 
region where some 250 ,000 
descendants of the ancient Mayan 
civilisation live, their small communities 
scattered among mountains covered 
by dense rain-forest. 

Researchers and Tzotzil-speaking 
health workers journey out from the 
town to villages where the field work 
has been taking place since the project 
began in 1987. According to Or Enri
que Castro, a federal epidemiologist 
working in Chiapas, only 17.5 per cent 
of houses have adequate sanitary 
facilities and more than three-quarters 
of residents lack a safe water source. 
Quoting statistics from Mexico 's 
National Institute of Nutrition, Castro 
said that only 10.8 per cent of Chiapas 
children receive an adequate level of 
nutrition. 
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According to Or Francisco Millan, 
chief of the health district in which San 
Cristobal lies, the Mexican government 
has built 600 new health clinics in 
Chiapas in the past decade. But, he 
added, many more are needed - 600 
in his district alone. In addition, many 
more community health workers 
should be trained to staff clinics where 
no medical doctor is now stationed. Of 
the 400 villages with populations 
under 1,500 in Millan's district, only 
150 have a clinic and many are staffed 
only by community health workers. 

In 1987 and 1988, groups of 
Stanford medical students spent the 
summers taking a census in each study 
village. With the full cooperation of the 
Mexican government, and the village 
leaderships, they identified each 
household and its family members and 
documented their medical history. 
Their work established the severity of 
the diarrhoea problem, the mortality 
rates and other baseline information 
which will be needed to monitor 
progress as the project continues. The 
census revealed that the average 
mother delivers seven children but 
loses two within the first year or two. 
Mortality between the second and 
twelfth months of life ranged between 

140 and 180 deaths per 1,000 live 
births. According to Schoolnik, about 
100 of these deaths are attributable to 
diarrhoea. 

The diagnostic kit which the resear
chers plan to develop will consist of 
"dip-sticks" coated with chemicals 
which cause the stick to turn a certain 
colour when it comes in contact with 
the DNA that characterises each 
diarrhoea-causing organism. The 
colour identifies the organism - white, 
for example, for a bacterium known as 
E. coli, pink for Shigella and so on. 

New technique 
For the first time perhaps anywhere 

in the developing world, Schoolnik 
said, the researchers last summer 
identified bacteria in stool specimens 
by using a newly developed technique 
called the polymerase chain reaction 
(PCR). It is this technique, together 
with other advanced methods such as 
molecular "fingerprinting," which the 
scientists believe will enable them to 
make significant contributions to diar
rhoea control. PCR is so sensitive that 
it can find a single organism in a 
specimen, distinguish it from other 
organisms which may be present 
and identify it with a high degree 
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of certainty. 
While these biotechnology methods 

may be useful in helping physicians to 
treat the illness, the scientists said the 
major benefit will come from using 
them to supplement the investigation 
traditionally conducted by epidemiolo
gists to identify the source of an 
infection. Possible sources include 
water, food or human carriers. In 
addition, the scientists said, these 
sensitive techniques may also greatly 
enhance the ability to trace the modes 
of transmission from one individual to 
another. This information can then be 
used to plan specific public health 
interventions. 

"We want to know where a particu-
lar pathogenic micro-organism resides ~· 
in a community and how it moves 
from there to susceptible hosts," 
Schoolnik said. "Instead of saying that 
an outbreak is caused by, say, Shigella, 
we can incriminate a particular strain 
of Shigella by determining its specific 
DNA 'fingerprint'." The advantage of 
such precision is that it allows health 
workers to distinguish between a 
number of strains of a pathogen which 
may be causing several outbreaks in a 
community, each of which may have a 
different reservoir which must be 
identified if control measures are to 
work effectively. 

Health workers are often uncertain 
whether the source of an infection is 
the water supply or some other reser-
voir, according to Or Renato Zarate, 
chief of the public district laboratory in 
San Cristobal. With these new tools, 
health workers can identify organisms "4 ·. 
exactly and also determine their source 
or sources. For example, he said there 
is evidence, although not yet proof, 
that infections may be transmitted to 
infants by their older brothers and 
sisters who, although not ill them
selves, act as carriers. 

While conventional diagnostics are 
capable of doing some of the same 
things, the new technology is better 
suited for use in developing countries 
because it is faster, more precise and 
will not require highly trained techni
cians, according to Schoolnik. Once 
the initial capital investment has been 
made, applying the system may also be 
less expensive than older methods. 

The scientists expect that the studies 
under way in rural Chiapas, together 
with a similar study that is being 
initiated in a low-income area of 
Mexico City, will yield enough informa
tion to predict which organisms need 
to be incorporated into a vaccine to 
prevent most cases. Schoolnik said the 
available evidence suggests that such a 
vaccine may be equally useful in other 
developing countries. 

Despite the striking successes of oral 
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At risk from diarrhoea/ infections: child
ren in a small community in Chiapas, 
southern Mexico. 
Facing page: More than three-quarters 
of the families in this region lack a safe 
water source. 
Photos H. Nelson © 

rehydration therapy programmes, the 
scientists argue that improved labora
tory capabilities are needed to further 
improve diarrhoea control. At the 
same time, they support increased 
preventive measures such as improved 
sanitation and water purification. 

Millan, the Chiapas health district 
chief, is highly enthusiastic about the 
public health potential that the 
research project promises for his 
district. He said the computers which 
the Stanford team has provided to his 
department make possible a conti
nually updated statistical analysis of 
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the health situation in his district. 
"Other states are very impressed by 
our statistical development. We can 
now track disease outbreaks in real 
time, instead of learning belatedly that 
last year we had an epidemic," 
Millan said. 

Together with the high-tech diag
nostic programme, his department is 
strengthening the midwifery service -
which delivers 80 per cent of navbom 
babies in the area - by providing the 
midwives with bags containing disinfec
tants, scissors and other simple 
essentials. 

Nothing in the bank 
Zarate, the laboratory director, sees 

another justification for strengthening 
high-tech laboratory methods in 
developing countries. "We are a 
developing country," he points out. 
"We can't neglect expensive tech
nology, because it has proven to have 

potential. In Mexico, we spend all our 
money on elementary health care and 
we do little research. That means we 
don't have anything in the bank that 
we can use in the future." 

Schoolnik takes yet another 
viewpoint. He doubts the assumption 
that money spent on technology in 
developing countries takes funding 
away from primary health care and 
preventive medicine. 

"Our funds, which come from 
research-oriented sources, would never 
be used for primary care. So in no way 
are we limiting money for primary 
care," he said. "Our hope is that by 
doing good science we will develop 
diagnostic kits and a vaccine which will 
have the advantage in years to come 
that the internal combustion machine 
had over the horse and buggy. We are 
not stealing from Peter to pay Paul. 
The two goals are complementary; we 
all want better health care." • 
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