
may be one of the driving forces behind
elevated triglyceride levels. In fact, in-
sulin resistance may be the culprit in
many of the problems observed in
high-triglyceride states.4,5

Since only 3 macronutrient compo-
nents are available for any diet, a low-fat
diet automatically entails increases in the
protein and carbohydrate fractions. Most
people eat a fixed amount of protein, so
the majority of the calories would be
shifted to carbohydrates. The problem
occurs when the person consumes grains
with a high glycemic index, rather than
vegetables, as an alternative to fat. The
grains are rapidly metabolized to simple
sugars, which are clearly associated with
elevated triglyceride levels.6

An alternative therapeutic approach
is to radically reduce consumption of all
grains and simple sugars. In contrast to
the pharmacologic options that are tra-
ditionally applied, it is simple and inex-
pensive to substitute green leafy vegeta-
bles, which have a low glycemic index,
for grains and sugars, and there are no
toxic effects. 

Joseph Mercola
Medical Director
Optimal Wellness Center 
Schaumburg, Ill.

References 
1. Gotto AM Jr. Triglyceride: the forgotten risk

factor. Circulation 1998;97(11):1027-8. 
2. Fung MA, Frohlich JJ. Common problems in

the management of hypertriglyceridemia [pub-
lished erratum appears in CMAJ 2003;168(1):
16]. CMAJ 2002;167(11):1261-6.

3. Lichtenstein AH, Van Horn L. Very low fat di-
ets. Circulation 1998;98(9):935-9. 

4. Jonkers IJ, van de Ree MA, Smelt AH, de Man
FH, Jansen H, Meinders AE, et al. Insulin resis-
tance but not hypertriglyceridemia per se is asso-
ciated with endothelial dysfunction in chronic
hypertriglyceridemia. Cardiovasc Res 2002;53(2):
496-501. 

5. Schwarz JM, Linfoot P, Dare D. Hepatic de
novo lipogenesis in normoinsulinemic and hy-
perinsulinemic subjects consuming high-fat,
low-carbohydrate and low-fat, high-carbohy-
drate isoenergetic diets. Am J Clin Nutr 2003;77
(1):43-50.

6. Ostos MA, Recalde D, Baroukh N, Callejo A,
Rouis M, Castro G, et al. Fructose intake in-
creases hyperlipidemia and modifies apolipopro-
tein expression in apolipoprotein AI-CIII-AIV
transgenic mice. J Nutr 2002;132(5):918-23. 

[The authors respond:]

We thank Kristen MacEachern
and Joseph Mercola for their

comments. We apologize for the er-
ror in our original article1 suggesting
that hypertriglyceridemia be treated
with a 10% fat diet (see correction in
the Jan. 7, 2003, issue of CMAJ). The
recommendation of a 10% fat diet
was intended for treatment of chy-
lomicronemia.

Mercola makes the valid point that
low-fat diets generally lead to in-
creases in fasting serum triglyceride
levels. This issue has been extensively
reviewed by Anderson and col-
leagues,2 who, using a formula devel-
oped by Mensink and Katan,3 calcu-
lated that depending on the presence
or absence of fibre in a low-fat diet,
there may be an increase of between
0.5 and 0.8 mmol/L in fasting serum
triglycerides. 

However, measured changes in fast-
ing serum triglyceride levels, although
small (less than 0.1 mmol/L), were in
the opposite direction.4-6 Postprandial
triglycerides decline with low-fat diets
but increase with lower-carbohydrate,
high-protein diets, which are higher in
fat content.7 Postprandial remnant par-
ticles, particularly the triglyceride-rich
particles, are the most atherogenic.
This finding suggests that despite
somewhat higher fasting serum triglyc-
eride levels, the lower-fat diets may be
preferable. In addition, if the sources of
carbohydrates are foods with a low
glycemic index (e.g., whole-wheat
breads, cereals, grains and legumes) and
if the amount of fibre in the diet is in-
creased, these changes in triglyceride
levels appear to have little clinical sig-
nificance.

Another argument in favour of
lower-fat diets is the epidemiologic
data on the relation between diets
higher in animal fats and risk of coro-
nary artery disease. Lower-fat diets
have been associated with a reduction
in nonfatal cardiovascular events.8 Fur-
thermore, there are indications that
higher-fat diets may be associated with
insulin resistance.9,10

Michelle A. Fung
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Which way is up?

Why would you put a picture that
is upside down on the front

cover of CMAJ (168[2]:1)?  

Jennifer E. Davis
Consultant Pathologist
Vancouver General Hospital
Vancouver, BC

[Editor’s note:]

We usually turn ourselves in-
side out trying to get things

right, but this time we stood on our
heads.
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