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Malnutrition and muscle loss are common in bed-ridden elderly nursing home residents. Supplementation of β-
hydroxy-β-methylbutyrate (HMB) has been shown to prevent muscle loss in several catabolic conditions. The 
aim of this study was to investigate the effect of HMB supplementation on body composition and protein me-
tabolism in bed-ridden elderly nursing home residents receiving tube feeding. The subjects were randomly as-
signed to HMB (n=39, 2 g/d) or control group (n=40). Anthropometry measurements, blood sampling, and 24-hr 
urine collection were performed on the day before and 14 days after the start of the study. A subgroup of sub-
jects (HMB: n=19, control: n=20) continued the study for another 14 days. Changes in body weight and BMI 
were not significantly different between the groups after 14 or 28 days after controlling for baseline BMI. Blood 
urea nitrogen significantly decreased in the HMB group, while it remained unchanged in the control group after 
14 days. Urinary urea nitrogen excretion significantly decreased in the HMB group, while it showed a trend of 
increase in the control group after 14 and 28 days, respectively. Changes in blood urea nitrogen and urinary urea 
nitrogen excretion were significantly different between the groups after controlling for baseline BMI. This study 
suggested that HMB supplementation for 2-4 weeks could reduce muscle breakdown in bed-ridden elderly nurs-
ing home residents receiving tube feeding. 
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INTRODUCTION 
With the growing elderly population in many countries 
around the world, the need for long-term care in nursing 
homes has increased substantially in recent years. However, 
nutritional problems such as weight loss and concomitant 
protein energy undernutrition in frail nursing home resi-
dents are common.1 It has been estimated that 25-60% of 
geriatric patients in long-term care hospitals and nursing 
homes have shown evidence of malnutrition in western 
countries.2-4 A study in Taiwan also revealed that more 
than 40% elderly nursing home residents had at least 2 
indicators of malnutrition.5 Insufficient consumption of 
energy and protein usually results from complex interac-
tions of multiple disease states and medication side ef-
fects.6,7 The loss in muscle mass and strength may in-
crease the risks of falling, morbidity, and mortality.8 The 
Geriatric Anorexia Nutrition (GAIN) registry showed that 
weight loss during a 6-month period was associated with 
nearly a two-fold increase in the likelihood of dying in 
nursing home residents.9 The similar risk of 1-year mor-
tality in nursing home residents with weight loss has also 
been reported in a retrospective cohort study.10 

Many long-term bed-ridden patients require tube feed-
ing to supplement their oral intake because of swallowing 
and chewing disorders, anorexia, dementia, or other 

medical situations. However, long-term tube feeding did 
not improve nutritional status in nursing home residents 
and may produce additional strain on these frail sub-
jects.11 The bed-ridden elderly subjects in nursing homes 
showed a higher incidence of malnutrition after long-term 
tube feeding compared to their orally-fed counterparts, 
even though energy and protein consumption was pre-
sumably adequate.12 Therefore, the 1-year mortality rate 
was higher in tube-fed elderly nursing home residents 
compared to their orally-fed counterparts.13 

Supplementation of β-hydroxy-β-methylbutyrate 
(HMB) along with resistance training has been shown to 
be effective in augmenting the gain in lean body mass in 
young and older subjects.14-16 HMB has also been sug-
gested to prevent muscle loss in patients with several cat-
ablic conditions. We have shown that 7 days of HMB 
supplementation had anti-catabolic effects and improved 
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pulmonary function in chronic obstructive pulmonary 
disease patients in an intensive care unit setting.17 HMB 
supplementation also improved nitrogen balance in criti-
cally injured subjects.18 In addition, HMB in combination 
with arginine and glutamine can also reduce muscle loss 
in patients with auto immunodeficiency syndrome or can-
cer cachexia.19-21 Recently, it has been reported that long-
term supplementation of HMB, arginine, and lysine could 
increase lean body mass by increasing protein synthesis 
and reducing protein turnover in elderly subjects living in 
senior citizen centers and nursing homes.22,23 The elderly 
subjects in these 2 studies were moderately functional, 
and capable of completing the “Get-up-and Go” test.22,23 
In addition, the role of HMB is not clear in these studies 
as the amino acids used may also provide the anti-
catabolic effect. As a result, the effect of supplementation 
of HMB alone on protein metabolism in frail elderly sub-
jects is still unclear. The physical inactivity in bed-ridden 
elderly subjects, in combination with aging and various 
disease states, would increase muscle loss.24,25 The re-
quirement of long-term tube feeding further complicated 
the protein balance in these subjects. Therefore, the aims 
of this study were to investigate the effect of HMB sup-
plementation for 14-28 days on body composition and 
protein metabolism in bed-ridden elderly nursing home 
residents receiving tube feeding. 
 
MATERIALS AND METHODS 
Subjects 
A total of 84 bed-ridden elderly subjects with nasogastric 
feeding tubes were recruited from 3 nursing homes in 
Kaohsiung, Taiwan. All subjects had been bed-ridden and 
had received tube feeding exclusively for at least 6 months. 
The subjects had been living in the same facility for at 
least 15 days, and were randomly assigned to either the 
HMB or the control group. Five subjects (3 in HMB 
group, 2 in control group) dropped out because of transfer 
to other facility or development of scabs. The HMB group 
(n=39, M/F: 18/21) received HMB (calcium salt, Musashi, 
Victoria, Australia) 2 g/d, in 2 equal doses daily through a 
nasogastric feeding tube after lunch and dinner by nurses. 
The control group (n=40, M/F: 25/15) maintained their 
regular dietary patterns. This study was approved by the 
review board of Kaohsiung Municipal United Hospital. 
All subjects or their legal guardians gave informed con-
sents after the procedure and risks of this study was 
clearly explained. 
 
Experimental procedure 
On the day before and 14 days after the start of the study; 
anthropometry measurements, blood sampling and 24-hr 
urine collection were performed in all 79 subjects. Blood 
samples were collected in the early morning after an 
overnight fast. A subgroup of subjects (HMB group: n=19, 
M/F: 7/12; control group: n=20, M/F: 13/7) continued the 
study for another 14 days. The same measurements were 
performed again on day 29. 
 
Energy requirement 
The basal energy requirement for each subject was esti-
mated using the Harris-Benedict equation.26 The daily 
energy expenditure was calculated by basal energy ex-

penditure times a stress factor of 1.2 and an activity factor 
of 1.0.27 All subjects were fed mixed commercial formu-
las in combination with self-prepared full liquid food. The 
daily diet contained approximately 60% energy from car-
bohydrate, 15% from protein, and 25% from fat. The daily 
intake was recorded by nurses. 
 
Anthropometric measurements and biochemical analyses 
Body weight was measured with a bed scale. Body height 
was estimated from knee height with the following equa-
tions developed based on a Taiwanese population.28 

Body height for men (cm) = 85.1 + 1.73 × knee 
height (cm) –  0.11 × age (year) 

Body height for women (cm) = 91.45 + 1.53 × 
knee height (cm) – 0.16 × age (year) 

Circumferences in thorax, waist, hip, calf and mid-arm 
and tricep skinfolds were measured by the same experi-
enced dietitian. Mid-arm muscle circumference was cal-
culated from the mid-arm circumference and tricep skin-
fold.29 

Serum was used for the analyses of lipid and bio-
chemical parameters. Blood and urine samples were ana-
lyzed immediately after collection in the clinical laboratory, 
Kaohsiung Municipal United Hospital with standard pro-
cedures.  
 
Statistical analysis 
All data was expressed as mean±SD. The change percent-
age of the variables in each individual was calculated as 
(after-baseline)×100%/baseline. The magnitude of change 
of the variables was then calculated from the change per-
centage of each individual. To avoid the potential effect 
of baseline nutritional status on the measured parameters, 
the magnitudes of change of the 2 groups were analyzed 
by regression analysis, controlling for baseline BMI. 
Variables before and after treatment within each group 
were compared by paired t-tests. All analysis was per-
formed using SPSS 11.0 for Windows (Chicago, IL, 
USA). A p-value <0.05 was considered significant. 
 
RESULTS 
The basic characteristics of the subjects in the control and 
HMB groups are shown in Table 1. The control group in 
the 14-day and 28-day study had significantly higher es-
timated energy requirement and energy intake than the 
HMB group, mostly due to higher body weight (Table 2). 
However, the ratio of energy intake/estimated energy 
requirement was similar between the 2 groups in the 2 
studies. 

Unexpectedly, the baseline body weight and BMI were 
significantly lower in HMB group (Table 2). Therefore, 
the magnitudes of change in anthropometric, hematologi-
cal and biochemical parameters between the 2 groups 
were compared after controlling for baseline BMI. Changes 
in body weight and BMI were not significant after 14 
days in the 2 groups. Waist circumference showed a in-
creasing trend in the HMB group, while it significantly 
decreased in control group. The magnitude of change in 
waist circumference was significantly higher in the HMB 
group (p=0.026). Table 3 presents the hematological and 
biochemical parameters before and after the 14-day study. 
The HMB group showed a decreasing trend in red blood 
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cell count and hemoglobin, while the control group showed 
an increasing trend. The magnitudes of change in red blood 
cell count and hemoglobin concentrations were signifi-
cantly different between the 2 groups (p=0.022 and 0.027, 
respectively). Blood urea nitrogen (BUN) significantly 
decreased in the HMB group while it remained unchanged 
in the control group. The change in BUN was signifi-
cantly different between the 2 groups (p =0.005). The 
change in 24-hr urinary urea nitrogen (UUN) excretion 
was also significantly different between the 2 groups 
(p=0.002). UUN excretion significantly decreased by an 
average of 12.46% in the HMB group, while it showed an 
increasing trend by an average of 29.72% in the control 
group (Figure 1). 

The results after HMB supplementation for 28 days 
were similar to those of the 14-day study. Body weight 
and BMI showed small but significant increases after 28 
days in the HMB group but were unchanged in the con-
trol group. However, the magnitudes of change in body 
weight and BMI were not significantly different between 

the 2 groups (Table 4). Waist, hip and calf circumference 
significantly increased after 28 days in the HMB group. 
Nevertheless, only the changes in waist and calf circum-
ference were significantly different between the 2 groups 
(p=0.043 and 0.037, respectively). Table 5 presents the 
hematological and biochemical parameters before and 
after the 28-day study. The increase in plasma uric acid 
concentration was significantly lower in the HMB group 
(p=0.019). The change in 24-hr UUN excretion was also 
significantly different between the 2 groups (p <0.001, 
Figure 2). UUN excretion significantly decreased by an 
average of 30.69% in the HMB group, while it showed an 
increasing  trend by an average of 15.70% in the control 
group after 28 days. 
 
DISCUSSION 
The significant decrease in BUN and UUN excretion in 
the HMB group suggested that supplementation of HMB 
for 2-4 weeks may decrease protein breakdown in elderly 
nursing home residents receiving tube feeding. However, 

Table 1. Subject characteristics in the HMB and control groups in the 14-day and 28-day study (mean ± SD) 
 

14 Days 28 Days 
 

HMB (M/F: 18/21) Control (M/F: 25/15) HMB (M/F: 7/12) Control (M/F: 13/7)

Age (yr) 72.5±11.8 70.8±9.8 71.9±10.6 71.8±9.3 

Height (cm) 153.9±7.7 155.8±8.1 152.5±5.8 155.5±7.7 

Knee length (cm) 46.3±3.1 46.5±3.3 45.5±2.2 46.4±3.0 

Energy requirement (kcal/d) 1484±138 1483±184 1462±61* 1548±137 

Energy intake (kcal/d)  1484±254* 1597±231  1282±113* 1424±172 

Intake/requirement (%) 100±18.8 110±25.6 88±8.2 93±13.1 
 
HMB, β-hydroxy-β-methylbutyrate 
*p <0.05, significantly different between the HMB and control groups in the same study. 
 
 
 

Table 2. Body composition in the HMB and control groups before and after the 14-day study (mean ± SD) 
 

HMB (M/F: 18/21) Control (M/F: 25/15) 
 

Before After Change (%) Before After Change (%)

Weight (kg) 45.8±11.8‡ 46.4±11.5 1.41±3.17 52.9±10.5 52.7±9.8 -0.08±3.22

Body mass index (kg/m2) 19.2±4.0‡ 19.4±4.0 1.20±3.76 21.6±3.1 21.6±2.9 0.08±2.72 

Thorax (cm) 82.3±8.2‡ 82.9±7.8 0.74±3.50 86.8±6.3 86.3±6.1 -0.53±3.28

Waist (cm) 73.8±10.1‡ 74.4±9.6 0.97±4.46* 81.2±8.3 79.5±7.5† -1.89±4.45

Hip (cm) 80.4±8.0‡ 81.2±8.2 1.06±3.88 84.3±7.3 83.5±6.8 -0.80±5.29

Waist/Hip 0.92±0.06‡ 0.92±0.06 -0.24±5.40 0.99±0.19 0.95±0.04 -2.11±9.99

Triceps skinfold (cm) 0.43±0.13 0.45±0.13 8±26 0.50±0.25 0.51±0.28 27±129 

Mid-arm circumference (cm) 22.3±3.0‡ 22.3±3.2 0.19±5.24 24.3±2.6 23.6±2.4 -2.79±5.77

Mid-arm muscle circumference (cm) 20.9±2.8‡ 20.9±3.0 0.05±5.55 22.8±2.5 22.0±2.3 -3.20±7.46

Calf circumference (cm) 23.3±3.8‡ 23.7±3.8 1.85±4.81 26.8±3.9 26.5±3.4 -0.52±4.12
 
HMB, β-hydroxy-β-methylbutyrate 
*p <0.05, significantly different between the HMB and control groups after controlling for BMI at the baseline. 
†p <0.05, significantly different before and after the study within the same group. 
‡p <0.05, significantly different between the HMB and control groups before the study. 
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Table 3. Hematological and biochemical parameters in the HMB and control groups before and after the 14-day study 
(mean ± SD) 
 

HMB (M/F: 18/21) Control (M/F: 25/15) 
 

Before After Change (%) Before After Change (%)

Hematology       

White blood cell (103/μL) 8.01±2.32 7.79±2.96 -0.5±27.7 7.44±2.64 8.06±3.24 11.5±28.9 

Red blood cell (106/μL) 3.86±0.51 3.83±0.59 -0.86±8.55* 4.18±0.63 4.30±0.62† 3.37±8.55 

Hemoglobin (g/L) 118±19 117±21 -0.85±8.73* 129±22 133±21 3.51±9.68 

Serum lipids       

Triglyceride (mM) 1.27±0.59 1.32±0.86 6.8±43.5 1.46±0.70 1.52±0.74 7.2±28.7 

Total cholesterol (mM) 3.94±1.04 4.27±1.19 10.5±27.0 4.21±1.09 4.67±1.01 29.8±130.9 

HDL-cholesterol (mM) 1.25±0.33 1.24±0.40 0.3±25.6 1.11±0.41 1.06±0.40 -2.9±22.3 

LDL-cholesterol (mM) 2.20±0.89 2.46±0.99 16.3±37.8 2.55±0.73 2.92±0.83 16.7±24.2 

Serum biochemistry       

Total protein (g/L) 69.5±5.9 68.4±7.0 -1.39±7.27 70.3±7.7 70.2±7.1 0.30±9.20 

Albumin (g/L) 34.2±4.1 34.4±4.9 0.7±10.3 36.8±5.2 38.0±5.2 4.1±14.1 

Blood urea nitrogen (mM) 5.60±1.98 5.26±2.06† -6.0±17.7* 5.25±2.02 5.72±2.82 7.3±24.6 

Creatinine (μM) 69.0±23.0 71.6±26.5 3.7±21.3 80.4±29.2 79.6±26.5 0.2±11.8 

Uric acid (μM) 231±88 249±92 10.2±27.7 287±110 305±116 13.8±66.9 

Glucose (mM) 5.81±1.22 6.55±2.27 12.9±27.2 6.14±2.26 6.15±2.01 6.1±33.1 

GOT (U/L) 28.2±9.6 25.9±9.7 -3.2±36.6 30.2±17.6 31.3±16.7 11.1±48.1 

GPT (U/L) 33.3±16.5 27.9±11.6 -8.6±30.5 32.1±17.1 29.5±14.3 -4.4±29.3 
 
HMB, β-hydroxy-β-methylbutyrate 
*p <0.05, significantly different between the HMB and control groups after controlling for BMI at the baseline. 
†p <0.05, significantly different before and after the study within the same group. 
 
 
 
 
 
 
 
 
 

 

† 

 
Figure 1. 24-hr urinary urea nitrogen excretion in the HMB and control groups before (□) and after (■) the 14-day study (mean ± SD), †p < 
0.05, significantly different before and after the study within the same group. HMB, β-hydroxy-β-methylbutyrate 
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Table 4. Body composition in the HMB and control groups before and after the 28-day study (mean ± SD) 
 

HMB (M/F: 7/12) Control (M/F: 13/7) 
 

Before After Change (%) Before After Change (%)

Weight (kg) 40.0±5.1‡ 40.7±5.3† 3.42±3.02 53.4±8.0 53.7±7.3 -0.21±2.47 

Body mass index (kg/m2) 17.2±2.0‡ 17.5±2.3† 3.66±3.56 22.1±2.5 22.2±2.4 -0.25±2.44 

Thorax (cm) 80.3±7.2‡ 80.6±6.3 1.09±4.36 87.1±4.7 86.7±4.9 -1.02±2.24 

Waist (cm) 70.0±6.0‡ 71.0±6.4† 2.34±4.64* 82.5±7.7 79.7±6.2† -3.42±4.45 

Hip (cm) 76.3±5.0‡ 77.7±5.6† 1.75±3.39 83.8±7.1 84.1±5.7 -0.88±4.79 

Waist/Hip 0.92±0.04 0.91±0.05 0.24±6.82 1.04±0.26 0.95±0.04 -4.43±12.97

Triceps skinfold (cm) 0.43±0.12 0.47±0.16 -3.5±31.4 0.55±0.30 0.58±0.35 10.2±38.4 

Mid-arm circumference (cm) 21.4±2.6‡ 21.6±2.7 1.21±5.18 24.4±1.9 23.7±1.9† -3.03±6.11 

Mid-arm muscle circumference (cm) 20.0±2.4‡ 20.1±2.4 1.9±6.3 22.7±1.5 21.8±1.9 -8.2±19.9 

Calf circumference (cm) 22.3±2.5‡ 22.7±2.3† 2.57±5.02* 28.5±3.0 27.8±2.7† -3.63±4.24 
 
HMB, β-hydroxy-β-methylbutyrate 

*p < 0.05, significantly different between the HMB and control groups after controlling for BMI at the baseline. 
†p < 0.05, significantly different before and after the study within the same group. 
‡p < 0.05, significantly different between the HMB and control groups before the study. 
 
 
 
 
 

Table 5. Hematological and biochemical parameters in the HMB and control groups before and after the 28-day study 
(mean ± SD) 
 

HMB (M/F: 7/12) Control (M/F: 13/7) 
 

Before After Change (%) Before After Change (%)

Hematology       

White blood cell (103/μL) 7.02±2.01 6.89±1.70 -6.8±21.2 7.07±1.97 7.12±1.55 7.2±30.2 

Red blood cell (106/μL) 3.94±0.48 3.92±0.60 -3.6±8.2 4.41±0.59 4.44±0.63 1.1±16.5 

Hemoglobin (g/L) 122±17 117±17 -4.0±8.5 137±19 133±22 -2.4±14.4 

Serum lipids       

Triglyceride (mM) 1.26±0.65 1.17±0.58 5.5±61.2 1.44±0.58 1.34±0.65 -7.1±23.3 

Total cholesterol (mM) 3.84±1.03 4.35±1.19 18.2±37.4 4.20±0.74 4.48±1.02 7.3±17.9 

HDL-cholesterol (mM) 1.25±0.33 1.25±0.49 -0.3±25.9 1.11±0.28 1.06±0.23 -2.2±17.5 

LDL-cholesterol (mM) 2.23±0.96 2.58±0.90 25.5±42.9 2.43±0.64 2.82±0.86 18.0±25.1 

Serum biochemistry       

Total protein (g/L) 70.0±6.4 68.0±7.0 -2.55±8.91 73.9±7.6 70.8±7.2 -3.82±8.80 

Albumin (g/L) 33.5±3.8 32.3±4.4 -2.9±14.4 38.5±5.5 36.3±4.6 -4.9±11.0 

Blood urea nitrogen (mM) 4.78±1.27 4.48±1.95 -7.5±26.3 4.84±1.29 4.93±2.36 -0.9±23.1 

Creatinine (μM) 68.1±19.5 71.6±18.6 6.9±19.7 73.4±20.3 70.7±19.5 -2.3±15.7 

Uric acid (μM) 245±82 253±94 4±27* 273±85 295±97 26±119 

Glucose (mM) 5.49±1.13 5.11±0.95 -4.3±22.6 5.60±1.83 5.53±2.00 1.2±38.0 

GOT (U/L) 26.2±11.1 23.5±8.8 -9.6±28.9 25.9±9.5 28.1±10.3 -0.7±24.7 

GPT (U/L) 31.0±19.8 27.7±13.5 -8.6±31.5 28.8±11.4 26.3±13.9 -4.7±34.8 
 
HMB, β-hydroxy-β-methylbutyrate 

*p < 0.05, significantly different between the HMB and control groups after controlling for BMI at the baseline. 
†p < 0.05, significantly different before and after the study within the same group. 
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the changes in body weight and body composition were 
similar between control and HMB groups. It has been 
reported that a 12-week supplementation of HMB, argin-
ine, and lysine significantly reduced urine nitrogen excre-
tion in elderly women living in senior citizen centers and 
nursing homes.23 It has been observed that whole-body 
protein synthesis and proteolysis both increased. However, 
the magnitude of increase in protein synthesis was larger 
than that in proteolysis, resulting in increases in lean body 
mass and muscular strength. The same supplementation 
for one year has also been shown to increase protein turn-
over and lean body mass in elderly men and women liv-
ing in senior citizen centers and nursing homes. Nonethe-
less, protein synthesis and breakdown both increased in 
the supplementation group, resulting in no change in both 
the protein balance and nitrogen balance.30 The current 
study suggested that HMB supplementation can still re-
duce muscle breakdown in very fragile elderly subjects.  

Previous studies generally suggested that several weeks 
to months of HMB supplementation are required, in com-
bination with resistance training, to increase muscle mass 
and strength in young healthy subjects.16,30 It may require 
12 weeks to 1 year to increase body mass in relatively 
healthy elderly subjects without resistance training.23,31 
On the other hand, in certain catabolic states, HMB sup-
plementation may reduce proteolysis in as short as 7 
days.17,18 However, it takes 4-8 weeks to show significant 
improvements in body weight and muscle mass.20, 32 In 
agreement, the current study also showed that HMB sup-
plementation decreased proteolysis after 2 weeks in bed-
ridden elderly receiving tube feeding. This effect was 
maintained after supplementation for 2 additional weeks. 
However, body weight and body composition was un-
changed after 4 weeks. 

HMB has been shown to prevent proteolysis by inhib-
iting the ubiquitin-proteasome proteolytic pathway,31,32 
which plays an important role in age-related loss in skele-
tal muscles.33,34 In tumor-bearing mice, HMB supplemen-
tation prevented the reduction in protein degradation in 
gastrocnemius muscle by inhibiting the expression of 
proteasome subunits and proteasome functional activity.35 
HMB also increased protein synthesis in this animal 
model, leading to an increased protein synthesis/ degrada-

tion ratio and reduced loss in body weight.35 Furthermore, 
HMB supplementation resulted in lower levels of protein 
synthesis inhibition and reduced loss in body weight in 
cachectic mice by reducing phosphorylation of double-
strand RNA-dependent protein kinase (PKR) and eu-
karyotic initiation factor (eIF) 2.36 

In mouse myoblast C2C12, HMB has been shown to 
prevent protein degradation induced by tumor necrosis 
factor-α and angiotension II via attenuation of caspase-3 
and -8 activation.37 HMB can also prevent the depression 
in protein synthesis induced by lipopolysaccharide and 
tumor necrosis factor-α through increasing phosphoryla-
tion of mammalian target of rapamycin (mTOR).38 HMB 
may also improve muscle cell differentiation and fusion 
via the PI3K/Akt pathway, resembling the role of insulin-
like growth factor-I.39 

Another potential mechanism for HMB function is 
through the conversion to β-hydroxy-β-methylglutaryl-
CoA (HMG-CoA), a precursor for cholesterol synthesis, 
in cytosol.40 In muscle cells where the major supply of 
cholesterol comes from de novo pathways, increased cho-
lesterol synthesis that resulted from dietary supplementa-
tion of HMB may help the growth, production, or repair 
of tissues in stressful or overload conditions.41 This hy-
pothesis is supported by the fact that several cholesterol 
synthesis inhibitors can cause severe myopathy.41 

The dose of 2 g per day was selected for this study be-
cause it has been shown that 38 mg/kg body weight pro-
vided similar effect as higher doses.42 The same dose was 
also used in previous studies on elderly subjects.22, 23 The 
dose showed no adverse effect 43 and was well-tolerated 
even in very weak patients with weight loss.19, 44 

Unexpectedly, red blood cells concentrations signifi-
cantly increased after 14 days in the control group while 
it remained unchanged in the HMB group. The changes in 
red blood cells and hemoglobin in the HMB group were 
significantly lower than those of the control group. The 
reason for the difference was unclear. To our knowledge, 
the side effect of reducing red blood cell or hemoglobin 
in human subjects has not been reported in any of the 
HMB studies. These differences in red blood cells and 
hemoglobin disappeared after 28 days. Even though the 
increases in the control group might indicate that this 

 

†

 
Figure 2. 24-hr urinary urea nitrogen excretion in the HMB and control groups before (□) and after (■) the 28-day study (mean ± SD), †p < 
0.05, significantly different before and after the study within the same group. 
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group received better care and/or recovered better during 
the study period, which is unlikely, these would only fur-
ther strengthen our findings about  HMB’s ability to reduce 
muscle breakdown. 

All of our subjects have a long history of cardiovascu-
lar diseases and/or diabetes. They were taking the pre-
scribed medications for these chronic diseases during the 
study period. Since they have been taking these medica-
tions for many years before entering the study, it is unlikely 
that the medications would affect the study results.  

In conclusion, this study suggested that supplementa-
tion of HMB alone for 2-4 weeks could reduce muscle 
breakdown in frail elderly nursing home residents receiv-
ing tube feeding. HMB supplementation may improve the 
quality of life and reduce medical cost that result from 
complications in these subjects. 
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補充羥基甲基丁酸鹽影響管灌臥床老人之蛋白質代謝 
 
營養不良與肌肉流失是護理之家老年臥床住民常見的情況。過去研究顯示，補充

β-羥基-β-甲基丁酸鹽(HMB)可以避免數種代謝分解狀態下的肌肉流失。本研究

目的為探討補充 HMB 對接受管灌飲食的護理之家老年臥床住民，身體組成與蛋

白質代謝的影響。受試者隨機分為 HMB 組(39 位，每天補充 2 g)或控制組(40
位)，於補充 14 天前後進行人體測量，並收集血液與 24 小時尿液樣本；其中部

分受試者(HMB 組 19 位，控制組 20 位)繼續補充 14 天。控制身體質量指數

(BMI)基準值後，14 天或 28 天後體重與 BMI 改變量，在兩組間並無顯著差異；

HMB 組血液尿素氮 14 天後顯著降低，在控制組則無顯著改變；HMB 組尿液尿

素氮在 14 與 28 天後顯著降低，控制組則呈現增加的趨勢。控制 BMI 基準值

後，血液尿素氮與尿液尿素氮的變化量在兩組間有顯著差異。本研究顯示，補充

HMB 2 至 4 週，可以減緩接受管灌飲食的護理之家老年臥床住民的肌肉損耗。 
 
關鍵字：肌肉流失、蛋白質分解、護理之家、營養不良、尿液尿素氮排泄 


