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PREFACE

The underlying philosophy of these two symposia on taurine remains the same
as all those that have been held previously: the best way to remain current in the
subject matter is to talk directly with the investigators at the forefront of the field.
Thus, we brought together some 50 individuals from 11 different countries who have
keen interests and active research programs in the many-faceted areas of taurine
research. The meetings were held on October 8-10, 1991, in an elegant setting in a
resort area at Orange Beach, Alabama, approximately 50 miles outside of Mobile on
the Gulf Coast. The meetings were programmed as two separate Symposia held
sequentially. The first symposia on October 8 was devoted exclusively to taurine
research in the cat, primarily in the area of nutrition, and entitled "The Waltham
Symposium on Taurine and Cat Nutrition". The second symposia on October 9 and
10 was open to all fields of taurine research and was entitled "International Taurine
Symposium: New Dimensions on its Mechanisms of Actions".

If the philosophy of these meetings was to bring both experts and novices
together in a discussion and presentation of current taurine research, then the major
purpose of the Proceedings is to document the current research efforts and to present
an objective summary of where the taurine field stands today and where the focus will
be in the future. By providing this basic and critical information, we hope we have
made the job easier and perhaps provided some future direction in the expanding
areas of taurine research.

Finally, we would like to thank a number of people and organizations who helped
make these two symposia possible. First, the contributors of this proceeding who
provided the scientific and intellectual curiosity to generate the data which were
vigorously discussed. Also thanked are all other individuals who attended the
meetings and shared in the discussions. Second, the organizing committee composed
of Akemichi Baba, Flavia Franconi, Simo Oja, Herminia Pasantes-Morales, and Jang-
Yen Wu. Third, we thank the following companies and foundations for their most
generous financial support: Taisho Pharmaceutical Co., Ltd., Waltham Centre for
Pet Nutrition, Uehara Memorial Foundation, and Mead Johnson Nutritional Group.
And last, we acknowledge the following individuals Ms. Christine Eaton who helped
with transportation of the guests, Mr. J. Duan the projectionist, and Mrs. Kim
Schaffer who gave excellent advice in moments of crises before and during the
meetings. A special thanks must be given to our two secretaries Mrs. Mary Alba and
Mrs. Josie Aleman who had the arduous and heroic task of retyping most, if not all,
the manuscripts and entering them into a central computer.

John B. Lombardini
Stephen W. Schaffer
Junichi Azuma



WALTHAM: ITS AIMS AND ACHIEVEMENTS

G.D. Wills and L.H. Burger

Waltham Centre for Pet Nutrition
Waltham-on-the-Wolds

Melton Mowbray, Leics, LE14 4RT
United Kingdom

WALTHAM has been closely associated with taurine since the late 1970’s when
we conducted studies on the taurine requirement of the cat in collaboration with Dr.
Keith Barnett of the UK Animal Health Trust. We are, therefore, particularly
pleased and proud to be co-sponsors of this International Taurine Symposium.
However, our involvement with taurine research is only one area in which WAL-
THAM has made significant contributions to the global pool of knowledge of
companion animal nutrition.

The name WALTHAM signifies the internationally recognised research authority
which provides the science behind the brands of the Mars Pet Care companies
worldwide, such as Pedigree Petfoods in the UK and Kal Kan Foods Inc. in the USA.
At the heart of WALTHAM research is the WALTHAM Centre for Pet Nutrition
(WCPN), located near Melton Mowbray in England, which represents our focus of
knowledge in nutrition, behaviour and husbandry of cats, dogs and both cage and
wild birds.

Mars Pedigree Petfoods founded its first Nutrition Research facility in the UK
in 1965, and in 1973 the Centre was moved to its present site at Waltham-on-the-
Wolds. At this time, a Fish Research Centre was also established. In 1989, the
animal facilities at the WALTHAM Centre were subjected to a state-of-the-art
expansion scheme and we have successfully created conditions for our resident
animals which approximate those of a domestic environment.

In 1990, the WALTHAM Centre for Equine Nutrition and Care was established
in Verden, Germany, where maintenance, growth and performance studies in a
number of different breeds of horse are being undertaken.

The Fish Research Facility has been updated, and in 1991, the WALTHAM
Aquacentre was set up in Leeds, England. In addition to providing an advisory
service for the public, the Aquacentre conducts research into the nutritional and
energy needs for ornamental fish; methods of quantifying palatability; and investigat-
ing optimum conditions for aquaria.

WALTHAM research is aimed at determining the factors that will enhance the
health and quality of life of companion animals and its scope embraces a wide range
of subjects. Basic nutrition is not necessarily optimum nutrition, and in the pursuit
of the elucidation of this concept, studies are carried out into palatability; dietary
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management; feeding behaviour; husbandry and care; the role of pets in society; the
human-pet relationship; owner/animal expectations; general behaviour; and food
science and technology. To this end, WALTHAM associates are drawn from a variety
of disciplines including veterinary surgeons, nutritionists, biochemists, behaviourists,
animal husbandry specialists and food technologists, all of whom have specific
expertise and experience and are internationally recognised for their contribution to
the field of companion animal nutrition and welfare.

WALTHAM research is widely documented and over 200 WALTHAM
publications are currently cited in the literature. In addition to its own research
projects, WALTHAM also supports collaborative studies with universities and
research institutes worldwide. Our work is widely acknowledged and, in several
instances, has been decisive in helping establish dietary recommendations by official
bodies such as the National Research Council (NRC) of the United States Academy
of Sciences.

WALTHAM encourages the dissemination of its body of knowledge by a variety
of means. As well as publishing articles in the scientific and the lay press, WAL-
THAM has recently introduced its own clinical veterinary journal called "WALTHAM
International Focus" which is translated into 8 languages and distributed to companion
animal veterinary surgeons in 25 countries. WALTHAM associates give lectures and
practical instruction at conferences, colleges and other institutes around the world,
and organise the internationally acclaimed "WALTHAM Symposia" of which the first
was held in 1977. These symposia bring together experts in a particular field and
provide the opportunity for a thorough discourse on the chosen subject or subjects.
They have become an important event in the veterinary calendar and the proceedings
are widely distributed. The WALTHAM Symposium on Taurine and Cat Nutrition
brings the total in this series to well over 20.

Our early work on taurine confirmed that the cat requires a dietary source of
taurine to maintain the structural integrity of the retina, and subsequent investigations
established the level that was required to maintain the adult cat in adequate taurine
status!. Our interest in this enigmatic nutrient has been unremitting, and our most
recent research (reported at this symposium) suggests that, in some cats, cysteic acid
may be used as a precursor in the biosynthesis of taurine.

Over the year, WALTHAM has built up a formidable reputation for its research
into the energy requirements of companion animals. The complex nutritional profile
of the cat represents a particular challenge in the field of pet nutrition. One area that
WALTHAM has studied extensively is the energy intake and bodyweight changes that
occur in pregnant and lactating queens. Our results have provided the most definitive
account of the nutritional aspects of the reproductive cycle. We demonstrated that,
unlike most other mammals, the cat gains weight at a steady rate throughout
pregnancy, and this is thought to be due to the deposition of extra-uterine tissue
which can be mobilised when demands are high in late pregnancy and lactation?
Scientists at the WCPN have also designed unique "kittening cabins” which allow
kittens to feed separately from the queen whilst still remaining with their mother, thus
permitting a more accurate assessment of the queen’s requirements prior to weaning.
Our own data on the energy requirements of cats** and the energy content of cat
foods® were incorporated into the NRCs 1986 recommendations in "Nutrient
Requirements of Cats".

In the dog, adult bodyweights can vary between 1 kg and 115 kg, the widest range
within any single species, and this parameter is the single most important factor in
determining the dog’s energy requirements. We have been investigating the effect of
breed differences on predicted energy requirements and have found that large breeds
do not always follow the general pattern, for example Newfoundlands require less and
Great Danes require more energy than the predicted amounts®, This research has
been further developed through the use of a direct whole body calorimeter in which
energy production can be assessed with a high degree of accuracy. We have recently
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published data on the allometry of energy requirements in the dog using this
calorimetric technique’.

In both dogs and cats, glucose is required as an energy source, but it has been
shown that, in these species, this can be provided by the breakdown of protein.
Research at WCPN has shown that assuming an adequate supply of dietary protein
is available, carbohydrate is not an essential component of the diet?.

Cats are traditionally thought to have a higher protein requirement than dogs and
this has been confirmed by studies carried out at the WCPN®. These also provided
evidence of practical importance that cats are unable to adapt to diets that have a
very low protein content. The NRC also employed our data in their recommenda-
tions for the minimum protein requirements of adult dogs'’, and of dietary levels of
methionine required by immature dogs'.

The nutritional needs of an animal are inter-related with its behavioural needs.
Although we conduct studies on many aspects of companion animal behaviour, it is
their feeding behaviour that is of particular interest to us. We have found that food
preferences are affected mainly by odor and taste, but that other characteristics such
as texture and temperature also play an important role. By understanding these
factors, we can not only improve the palatability of our products, but we can also
utilize these factors to encourage inappetant, ill or simply fussy individuals to eat.

At WALTHAM, our concern is not restricted to healthy pets, and a significant
part of our research deals with the ways in which many disease conditions may be
managed by dietary means. We have formulated a range of special diets that may be
dispensed by the veterinary profession to assist in the dietary management of certain
clinical conditions as obesity, feline lower urinary tract disease, food allergy and renal
disease. The accumulation of plaque is a major cause of periodontitis in the dog and
the cat. WALTHAM has embarked on an extensive programme of investigation into
the causes of this disease and the preventative measures that may be taken, such as
adjusting the texture of the food. Early indications are that progress in this area can
be made.

The bond that exists between a pet and its owner is not only special, but of great
interest and importance. We are currently supporting a number of research projects
in this field and a recent "WALTHAM Symposium" (No 20)'? was devoted entirely
to this subject. There is now growing evidence that pet ownership can exert some
very positive effects on human health, behaviour and well-being.

The achievements of WALTHAM research are considerable, and within the
petfood industry as well as the veterinary and nutrition communities, WALTHAM
continues to act as an international catalyst for the development and improvement of
nutritionally balanced, prepared petfoods. Our work on taurine and involvement in
this Taurine Symposium are some examples of this commitment to pet care and
nutrition. We are confident that companion animals will continue to benefit from
WALTHAM research for many years to come.
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TAURINE AND TAISHO PHARMACEUTICAL CO., LTD.

Yasuhide Tachi

Research and Development Planning and Coordination
Division

Taisho Pharmaceutical Co., Ltd.

Toshimaku, Tokyo, 171

Japan

Taisho Pharmaceutical Co., Ltd., which was founded in Japan in 1912, has had
a long term interest in taurine. Initial interest in taurine was generated when Taisho
Pharmaceutical Co., Ltd. was informed that during World Wars I and II naval doctors
administered taurine to soldiers to enhance their scotopic vision during night in order
to increase their ability to detect enemy ships and also to recover from fatigue. In
1941 the company conducted product planning and in 1949 began selling "Taurine
Extract", the first taurine product.

When the taurine extract was first sold, taurine was thought to be an all-round
medicine. It was used for patients with acute diseases, such as pertussis and
pneumonia and for bedsores. The extract was used most frequently for patients with
diseases related to the heart and the liver, and it was believed to be effective in
detoxification. The raw material for the extract (not to be confused with the synthetic
chemical product) was extracted from octopus.

The main drugs in Japan at the time were those which promoted nutrition, such
as vitamins and amino acid preparations, and maintained the homeostatic function
of the body.

Under these conditions, it was thought that taurine, which has effects similar to
those of some vitamins and is an amino acid, was necessary for maintaining health.
In fact, this concept remains unchanged even after many studies have been reported.

Lipovitan D, a product containing taurine which still dominates the market, was
sold for the first time in 1962. Since then, based on its physiological effects, taurine
has been used widely in such products as tonics, drugs for the circulatory, nervous,
and digestive systems and eyedrops. Subsequently, the company has produced more
than 100 taurine-containing products although some have been changed or
discontinued. At present, taurine is included in 20 products, such as health agents
that contain vitamins, tonics and eyedrops.
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