
Introduction
This study investigates the impact a low carbohydrate diet has on men's cholesterol, blood fats (triglycerides), 
and blood sugar, insulin. It also looks at cholesterol particle size. 

Conclusions

A low carbohydrate diet raises cholesterol initially, which normalizes over time, yet drastically 
reduces blood fats and reduces insulin, yet has no effect in measures of blood sugar. 

A low carbohydrate diet increases the size of cholesterol particles in those disposed to having 
smaller, atherogenic (cardiovascular disease inducing) LDL particles. 

Amendments

Study Design & Additional Information

20 young, healthy, normal weight men 
were recruited and were split into two diet 
groups. 12 men were placed on a low 
carbohydrate diet consisting of less than 
10% carbohydrates and 60% dietary fat, 
with no restriction on the type of fat. The 
remaining 8 men were instructed to 
continue their carbohydrate unrestricted 
diet, called the control group. Participants 
were told to consume enough to maintain 
bodyweight. The study lasted for 6 weeks. 
Blood measurements were taken at the 
beginning, to create a baseline measure to 
compare against 6 weeks later, after being 
on the respective diets that time. 
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The researchers point out that low fat diets that are high in carbohydrates increase 
triglycerides (blood fats) and change LDL (low density lipoprotein cholesterol) amount 
unfavorably. Elevated triglycerides is seen as a risk factor for cardiovascular disease (heart 
disease, blood vessel diseases, etc.)

Cardiovascular disease is associated with smaller, denser LDL particles, because these LDL 
particles last longer in the blood stream and are more prone to damage (oxidation). 
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SD

SD

SD: 20 young, healthy, normal weight men were recruited and were split into two diet groups. 12 
men were placed on a low carbohydrate diet consisting of less than 10% carbohydrates and 60% 
dietary fat, with no restriction on the type of fat. The remaining 8 men were instructed to continue 
their carbohydrate unrestricted diet, called the control group. Participants were told to consume 
enough to maintain bodyweight. The study lasted for 6 weeks. Blood measurements were taken 
at the beginning, to create a baseline measure to compare against 6 weeks later, after being on 
the respective diets that time. 
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Table 1
This table shows the data from each diet - low carb (ketogenic) vs control 
(habitual). 

Energy intake was roughly the same between the diets, although the low 
carb diet had higher protein, dietary cholesterol and fat content (25% 
saturated). 
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Table 2
This data shows the change in different measures from the blood at week 0 (baseline, before starting 
the diet), then again at week 3 and 6. Ketogenic = low carbohydrate group; Control = Control group, 
habitual diet with no carbohydrate restriction. Comparisons are within groups (Week 0 vs 3 vs 6). 

Primary Results:
- Total cholesterol and LDL, HDL cholesterol increase in the first 3 weeks, but normalizes in the low 
carbohydrate group. 
- Total and LDL, HDL cholesterol do not change for the control group. 
- Triglycerides (blood fats) decrease with the low carbohydrate group, but not the control. 
- Blood insulin is reduced with low carb, but unaffected by control. 
- Blood glucose (blood sugar) is unaffected by either diet. 

Take Away: The low carb diet increases cholesterol initially, but normalizes after some time, 

while reducing blood fats and insulin levels. 
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Table 3
This data shows the change in LDL particle size on the ketogenic (low carb) diet over the 6 weeks. 
Pattern A means men that have been identified to have larger cholesterol particles before being on 
the diet, and Pattern B are men that have been identified to have smaller cholesterol particles. 

Primary Results:
- The low carb diet increases LDL particle size, overall. 
- Low carb diet does not affect LDL particle size in Pattern A men. 
- Low carb diet does increase LDL particle size in Pattern B men. 

Take Away: LDL cholesterol particle size increases with a low carb diet, but only in men 

predisposed to having smaller LDL particles. 
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Other studies have shown increases in cholesterol, decreases in triglycerides with varying weight loss 
and different types of fats. 
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Reductions in triglycerides (blood fats) from the low carbohydrate diet could be due to reduced Very 
Low Density Lipoproteins (VLDL), which contain fats, as well as increase lipoprotein lipase (LPL) 
enzyme activity in skeletal muscle and other cells, which cleaves/cuts fats. Its also possible that VLDL 
associated triglycerides, which are elevated in fasting/fasted blood, is reduced, because blood fats 
after consumption (those fat molecules associated to chylomicrons) make up for it after eating, 
delivering fats where they need to be. 

There was some variability in the cholesterol measures, which they attribute to genetic differences 
between people. Also, those with pattern B cholesterol particles (smaller, denser) tend to have much 
higher risk of cardiovascular disease, and the low carbohydrate diet increased the size of the 
cholesterol particles. 

They also mention the reduction in insulin was likely due to the cells' reliance on fats for energy 
instead of using carbohydrates, thereby reducing the need for insulin (since insulin is secreted from 
the consumption of carbohydrates). 
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