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At rophy or severe underdevel opnment of nuscle is conmon to
SMA and many ot her neuronuscul ar di seases. Al though the
nmost obvious result of nuscle atrophy is weakness, reduced
muscl e mass al so has serious effects of nutrition, because
nmuscl e functions as an essential nutritional reserve, or
"buffer," for protein, carbohydrate, and m neral

met abol i sm

The |l oss or reduction of this buffering capacity limts the
ability of the body to adjust to sinple nutritional

changes, such as normal overnight fasting, or to nore
serious threats, such as diarrhea, vomting, and fevers.

For exanple, the limted ability of atrophied nmuscle to
replace | osses of potassiumand water is one of the main
reasons that an otherwise sinple diarrhea illness can be

| ethal to a mal nourished child or adult.

The role of nmuscle in the netabolismof fasting is
especially inportant. Although the liver has a reserve of
glucose in the formof "glycogen" that can sustain bl ood
sugar levels for six to eight hours after a neal, nuscle
becones the primary source of glucose for |onger periods of
fasting. Miuscle does this by degrading its own protein into
am no acids and then releasing the amno acids to the

bl oodstream There the am no acids are picked up by the
liver and turned into glucose. The glucose that is nade in
this manner is vital for brain and nerve function, and the
body will sacrifice as nmuch nuscle protein as necessary to
mai ntai n bl ood gl ucose | evels during fasting.

For the average child or adult, the anpunt of nuscle
protein that is degraded in one day of fasting may be only
one percent of the total nuscle mass. However, for a child
wi th SMA who may have only 10% of normal nuscle nmass, a
much greater proportion of nuscle mass nust be sacrificed
to supply amno acids for glucose synthesis. Even the snal



net |l oss of protein that occurs during normal overnight
fasting nmay be a significant loss for a child with SMA who
not only has limted nuscle mass during the daytine.

Bl ood sugar and am no acid |levels are the major signals for
nmuscl e protein nmetabolism if they are high there is net
nmuscl e protein synthesis, and if they are low, as during
fasting, there is net nuscle protein breakdown. W have
studi ed the adaptation to fasting of children with SMA for
several years to |earn nore about nuscle netabolism and
nutrition in SMA

We first confirmed that within only two or three hours of a
normal neal or feeding, the blood amno acid | evel s of
children with all forns of SMA decreased to | evels that
woul d not be reached until after at |east eight hours of
fasting in a normal child. W were also surprised to find
that children with infantile or "acute" SMA coul d not
efficiently netabolize fatty acids, which are a major
source of energy during periods of fasting.

Rat her, children with acute SMA had high | evels of unused
(and possibly toxic) fatty acid by-products in their urine
and bl ood, sonetinmes after only overnight fasting. This
abnormal fatty acid metabolismpersisted in sonme children
wi th SMA who were hospitalized for an illness and receiving
gl ucose intravenously.

At this time we cannot explain all of the bi ochem cal
abnormalities that we see in SMA, nor can we prescribe a
preci se renedy for the problem Nevertheless, follow ng
basic principles of normal muscle nutrition and metabolism
may hel p preserve nmuscle mass in children with SVA

The goal s of such nutritional therapy should be to 1) Iimt
fasting and the resulting |low | evel s of bl ood gl ucose and
am no acids that turn on nuscle protein breakdown, and 2)
assure adequate amounts of dietary protein to nmaintain
normal bl ood am no acid | evels and thereby enhance protein
synt hesi s by nuscl e.

A suitable nutritional programto achieve these two sinple
goal s would include 1) increased anounts of conpl ex
carbohydrates, 2) at |least 2 grans of protein per kg per
day, and 3) a feeding schedule that Iimts overnight
fasting to 6 hours for a young infant and 10-12 hours for
an older child. O course, full caloric requirenents for



each child' s age and | evel of activity nust al so be net.
Such a diet will necessarily have a | ower percentage of
fat, but is also inportant to assure that a child receives
an adequat e anount of essential fatty acids (a m ni mum of
5% of cal ories).

For older infants and children with SMA who sl eep through
the night, a |late evening suppl enent of uncooked cornstarch
(1 gmkg) with a bottle or other food provides a good
source of slowy absorbed conpl ex carbohydrate. Uncooked
cornstarch sustains bl ood glucose | evels |onger than other
starches and, in effect, reduces the period of overnight
fasting.

Finally, careful attention to nutrition nust be given
during illnesses, especially those that cause vomting or
otherwise limt caloric intake. If a child with SMA cannot
eat or drink to supply the daily requirement of calories
(typically 100Kcal /kg/day for an infant, 70-80 kcal/kg/day
for an older child) then hospitalization for high caloric
i ntravenous glucose (10% dextrose at 1.5 tines
"mai nt enance") may be necessary.

Al t hough we recognize that nutritional "therapy"” is not a
definitive treatnent for SMA or any ot her nuscl e di sease,
follow ng these principles of nuscle nutrition may help
limt unnecessary | osses of nuscle mass. This approach

m ght help maintain strength | onger and enhance the

i nportant buffering function of nmuscle for many different
aspects of body nutrition and netabolism

We hope to explore these areas of nuscle netabolismin SVA
in nmore detail in the future. Perhaps then we and ot hers
who study SMA nmay be able to provide nore detail ed
guidelines for nutrition for children with SMA
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