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COMMENTARY 

The Garden of Eden 

Plant-Based Diets, The Genetic Drive to Store Fat and Conserve 
Cholesterol, and Implications for Epidemiology in the 2 1 st Century 

David J. A. Jenkins, *fJ and Cyril W. C. Kendall*:t 

For most of the evolution of the hominoids (apes and humans), it seems likely that we 
depended on plant-based (vegetarian) diets1-5 -very high in fiber, low in saturated fats, 

lacking in cholesterol, with carbohydrate in dilute form, rich in micronutrients and 
phytochemicals, and with very low energy density. The gibbon split from our clade over 
20 million years ago. The orangutan departed 15 million years ago. The final break 
occurred 5 to 7 million years ago with the shift in tectonic plates that created the Rift 

Valley and sent gorilla, chimpanzee, and human to follow their separate paths of develop 
ment. The gibbon, orangutan, and gorilla, and to a large extent the chimpanzee, continue with 
their plant-based diets. 

Humans are the "odd men out." They left the jungle and colonized the savannah, 
they gathered plant materials for subsistence, and it has been suggested that they followed 
the big cats and other carnivores to compete with the jackal for the carrion.6'7 Approxi 

mately 2.5 million years ago, Homo habilis ("handy man") developed stone tools from 
which the Acheulian hand ax developed (a flat pear-shaped cutting instrument). This 

all-purpose "Swiss army knife" allowed carrion skulls and long bones to be opened for 
brain and marrow-valuable sources of fat in a calorie-poor environment. With the further 
evolution of stone implements, most recently in the Paleolithic period, large-scale hunting 
became possible, and meat intake is hypothesized to have been high.8 However, the 

species reductions and extinctions that followed successful hunting brought on the 
Neolithic agricultural revolution 10,000 years ago; for the first time, starch became a 

major dietary staple9 and allowed our species numbers to multiply and enjoy a measure 
of security and affluence. With this advance came diabetes, described first by the ancient 
Egyptians. Since then, the industrial revolution and the industrialization of food produc 
tion and distribution has fulfilled human needs for energy conservation (sloth) and 
abundance of food (gluttony). All these advances have taken place through increasingly 
rapid evolution of our tools, machines, and devices without corresponding evolution of the 
human genome. 

We are therefore still programmed to store energy effectively. In an age of inactivity 
and abundance, we are increasingly obese. We are programmed to maintain our blood 
glucose levels even in starvation; thus, in affluence, we are increasingly diabetic. We are 
programmed to synthesize cholesterol for a low-calorie environment when there was an 
absence of saturated fat and dietary cholesterol. With our contemporary dietary pattern, 
half our middle-aged population have high blood cholesterol levels and could benefit from 

statins, currently the most efficacious class of drugs. 
So overwhelming are these metabolic problems of 21st century civilization that we 

asked what effect a "primitive diet" might have on the biochemical indices of modern man. 
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RECONSTRUCTED SIMIAN AND 
NEOLITHIC DIETS 

We therefore decided to reconstruct diets representing 
earlier phases in human evolution, feed them to contemporary 
humans for 2-week periods, and determine their physiologi 
cal effects.10 We selected to study 2 periods. One diet might 
have been eaten in the Miocene era, 4 to 7 million years ago. 
At that time, the range of foods eaten by our human ancestors 
was probably not very different from that of contemporary 
great apes, whose genetic makeup is possibly no more than 
2% to 3% different from modem humans.1' This first diet 
consisted of large amounts of leafy vegetables, nuts (almonds 
and hazelnuts), and fruit, some tropical, but all purchased in 
local grocery stores. Theoretically, all these foods could be 
eaten raw but the majority of vegetables were eaten cooked. 
The diet was effectively devoid of any significant amount of 
starch. This diet was compared for effect on serum choles 
terol with 2 current diets. First was a high-starch Neolithic 
like diet, low in saturated fat and high in oats, barley, whole 
grain cereals, and dried legumes, with low-fat dairy as the 
source of animal protein. The second diet was a modem 
therapeutic diet (NCEP step 2 diet)-very low in saturated fat 
and dietary cholesterol and with a similar macronutrient 
profile to the "Simian" Miocene diet. 

The major feature of the Simian diet was the large volume 
and the length of time spent eating. Considerable pressure had to 
be brought to bear on the subjects to ensure they ate all their food 
and did not lose weight. The foods were palatable, but the 
volume of 5.5 kg/d for a 70-kg man was excessive and the time 
taken to eat this volume (8 or more hours per day) was a fiuther 
limitation. At the end of the 2-week diet periods of weight 

maintenance, low-density lipoprotein (LDL) cholesterol was 
reduced on the Simian diet by 33%, on the Neolithic diet by 
23%, and on the therapeutic diet by 7% (Fig. 1). Perhaps more 
importantly, the respective LDL:high-density lipoprotein cho 
lesterol ratios were reduced by 24%, 12%, and 5%. 

The cholesterol reductions on the Simian diet were 
similar to the reductions achieved with the first-generation 
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FIGURE 1. Percent reductions from baseline in low-density 
lipoprotein cholesterol on the NCEP step 11, "Neolithic," and 
"simian" diets.10 

statins. Bile acid losses reached 1 g/d in the men, a 4-fold 
increase over the therapeutic diet. Analysis of the diet for 
components that might alter cholesterol metabolism showed 
that the Simian diet provided approximately 1 g of plant 
sterols daily, 145 g of fiber, and 92 g of vegetable protein and 
on average over 70 g almonds or hazelnuts per day. The first 
2 components would have reduced cholesterol and bile acid 
absorption and thus increased fecal steroid Ioss12-14; the 
vegetable proteins would have reduced hepatic cholesterol 
synthesis'5 as evidenced by reduced urinary mevalonic acid 
output. The nuts would have provided monounsaturated fats, 
vegetable protein, and plant sterols, all of which would tend 
to lower serum cholesterol. These diets would be predicted to 
upregulate LDL receptors.16,17 

This study suggested that serum cholesterol levels were 
likely to have been low throughout the course of human 
evolution and that reintroduction of foods containing choles 
terol-lowering components might reduce the current apparent 
dependency on drugs for cholesterol control in the 21st 
century and beyond. 

In relation to obesity, the volume of the food that had to 
be eaten on the Miocene/simian diet, was a clear indication 
that "overconsumption" would not be a problem and indi 
cated the importance of food volume in appetite control. 
Furthermore, the time spent eating would pose a further 
major barrier to overconsumption. 

The implications of these findings for current epidemio 
logic research are many. Food volume, eating time, and the 
percentage of calories derived from plant foods deserve to be 
documented careftilly. Physical activity remains a key variable. 
In the long run, perhaps the most important issue in the epide 

miologic debate will be how to both preserve human health and 
promote a healthy environment in which the fast-dwindling 
numbers of our great ape cousins can also share. 
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