J. Nutr. Sci. Vitaminol., 43, 73-81, 1997

Nutritional Status of Centenarians Assessed by Activity
and Anthropometric, Hematological and
Biochemical Characteristics

Yin-Ching CHAN,* Makoto Suzuk1, and Shigeru YAMAMOTO

Research Center of Comprehensive Medicine, Faculty of Medicine,
University of the Ryukyus, Okinawa 90301, Japan

(Received August 1, 1996)

Summary For the maintenance of good health of very old people such
as centenarians, nutrition is very important. However, the information on
their nutritional status is very limited. In this study, we evaluated the
nutritional status of centenarians by comparison with elderly in their 70s
and young adults. Volunteer subjects were comprised of 71 centenarians
(51 females, 20 males) who were not bed ridden, 84 elderly in their 70s
(51 females, 33 males) who had no specific health problems and 27
healthy young adults in their 20s (17 females, 10 males). We compared

11 items of the activities of daily living (ADL), height, weight, hemato-

logical (hemoglobin, hematocrit and red blood cell count) and biochem-
ical [total protein, albumin, total-, HDL-, LDL- and VLDL-cholesterols,
triglycerides, glutamate oxaloacetate transaminase (GQOT), glutamate
pyruvate transaminase (GPT) and creatinine] variables among the three
age groups. Since the atrophy of muscle is more severe than the atrophies
of other tissues in the elderly, we studied the muscle protein breakdown
using plasma 3-methylhistidine (3-MH) as a marker. The results of all
indices except serum lipids, GOT and GPT, were lower in the centenari-
ans than in the subjects in their 20s (p <0.05) and were lower than the
lower reference limits. Most of the results of the elderly in their 70's were
within the reference intervals. However, as compared to the young

subjects, they had: 1) normal ADL; 2) shorter height; 3) heavier weight

in females and lighter weight in males; 4) lower total protein and albumin
levels and albumin/globulin (A/G) ratios; and 5) higher total- and LDL-

cholesterol levels in females and HDL-cholesterol levels in males r<

0.05). The plasma 3-MH concentration was higher in the centenarian
group than in the young and elderly groups (p <0.05). However, serum
creatinine concentrations also tended to be high in the group, suggesting
that a high 3-MH concentration did not indicate accelerated muscle
protein breakdown but rather poor kidney functions. The results of this
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study show that the centenarians had shrunken stature, low hematological
values and poor protein nutrition but rather normal lipid nutrition,
however the elderly subjects in their 70s could still maintain most nutri-
tional parameters in relatively normal condition.
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The proportion and number of elderly people have progressively increased in
most developed countries. Elderly people usually have various health problems. To
ensure an optimum quality of life and also alleviate the financial and psychological
burdens for elderly people, their families and society as a whole, the maintenance of
their health is important. Nutrition is the basis for this. Therefore, information
about the nutritional status of elderly people is important. Kawai and his project
team (I) have well reviewed the reference intervals of Japanese elderly in the
clinical laboratory. The information is very useful; however, information on very
old people such as centenarians is not available. ‘

The activities of daily living (ADL), anthropometric variables and hematolog-
ical and biochemical variables such as hemoglobin (Hb), total protein, albumin,
globulin, albumin/globulin (A/G) ratio and various lipoprotein cholesterols are
good indicators of nutritional status. In the elderly, loss of muscle mass is much
greater than other organs (2). Therefore, it is important to prevent the loss of
muscle mass with aging. In the human body, most 3-methylhistidine (3-MH) is in
the muscle, and after the breakdown of muscle protein it is not reutilized. There-
fore, it can be a good indicator of muscle protein breakdown (3,4). Muscle protein
breakdown is usually calculated by the urinary excretion of 3-MH. Recently,
Nagasawa (5) reported that plasma 3-MH concentration is good enough for the
comparison of muscle protein breakdown. Collection of 24h urine is not easy,
especially for the elderly. Therefore, the measurement of plasma 3-MH is more
practical for the comparison of muscle mass breakdown among different age
groups.

With the above background information, in this study, we tried to assess the
nutritional status by ADL and anthropometric, hematological and biochemical
variables, and muscle protein breakdown by the plasma 3-MH concentrations of
centenarians and subjects in their 20s and 70s.

MATERIALS AND METHODS

The subjects in this study were 182 adult volunteers including 27 young bank
workers (10 males aged 26.3+0.8y; 17 females aged 25.010.6y), 84 healthy
elderly (33 males aged 74.5£0.7y; 51 females aged 74.710.6y) and 71 centenar-
ians (20 males aged 100.7£0.3y; 51 females aged 100.80.3y). The first two
groups were citizens who went to the annual health examination of the prefecture
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