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Conjugated linoleic acid (CLA) is gaining the attention of a public grown ravenous for new weapons

to wield in the never-ending “battle of the bulge.” You may have heard some of the hype, but what is h
the real story behind this relative newcomer to the weight-loss market? A growing body of research -
reveals that CLA is a potent nutrient responsible for a variety of important health benefits, from |
fighting cancer and diabetes to boosting fat loss and building lean muscle. f{?
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First hailed for its striking anti-cancer effects,1 CLA is now the subject of intensive research by

scores of scientists around the globe, all of them intrigued by this nutrient’s multiple human health

benefits. Accelerated fat loss is just one of several boons that have been ascribed to this fatty acid

supplement. CLA’s other reported benefits include combating diabetes, building lean muscle mass,

and thwarting cancer at each major stage of its development.1-7 |
i

While it may be too soon to render the final verdict on all of CLA’s purported benefits, the scientific ——

evidence clearly supports some of its biological effects. In this article, we will examine the current

state of CLA research, covering this important nutrient's demonstrated effects and examining others that remain to be fully

elucidated.

WHAT IS CLA?

CLA comprises several chemically similar compounds, or isomers, derived from the fatty acid known as linoleic acid. Present in
dairy products and the meat of ruminant animals—livestock such as cattle and sheep that chew their cud—CLA is believed to
play an important role in modulating immunity and regulating lipid metabolism.2,5,8

The “conjugated” portion of this nutrient's name refers to two double chemical bonds within its structure. The location of the
bonds dictates a given isomer’s specific designation. For example, the cis-9, trans-11 CLA isomer (also known as rumenic acid,
or c9tll) is the most common isomer found in ruminant-derived foods, and is believed to be one of the most biologically active
isomers. Trans-10, cis-12 CLA (t10c12) is present in far smaller concentrations, but may play an especially important role in
modulating health.4 These two isomers are considered the most biologically important forms of CLA for human health. Most
commercially available CLA supplements include a roughly equal mixture of both.

CLA AND WEIGHT LOSS

H
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Early CLA experiments on laboratory rodents generated considerable surprise CH3—{CHp)y — C=C—C=C—(CHylg— COOH

and excitement. Scientists discovered that CLA, when added to the diet,

promotes dramatic and relatively rapid weight loss in a variety of lab animals. LA

Perhaps more important, the animals lost body fat while increasing their lean Iil I-ll Iil

muscle mass. CH;—{'EHI};—IE =C—C=C— (CHy); — COOH
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When researchers fed rabbits a diet that normally promotes atherosclerosis, cis §, trans 17 CLA

the animals were considerably less likely to develop this artery-clogging

disease when CLA was included in their diet. Their total cholesterol and LDL (low-density lipoprotein) levels dropped, as did their
triglyceride values.9 Furthermore, using a strain of rats bred for a tendency to develop obesity-related type Il diabetes, scientists
were able to significantly delay the onset of diabetes by adding CLA to the animals’ diet.10

Needless to say, scientists were excited about CLA’s potential to fight fat in humans. Obesity is epidemic in much of the
developed world, and the federal Centers for Disease Control and Prevention reports that approximately two thirds of American
adults are now overweight or obese. Even more alarming is that 13% of American children and adolescents are overweight.11,12
All that excess tonnage takes a heavy toll, not only on individuals’ health but also on our collective bottom line. In 2002, the



estimated total economic cost of obesity was about $93 billion.13

It is understandable that hopes for CLA ran high in those early days of model-thin mice and shrinking rats. However, CLA may
not be quite the magic bullet scientists had hoped it would be. Although CLA triggers dramatic fat loss in rodents, the effect is
less pronounced in humans. Some human clinical trials have reported promising results,14 while others have found little or no fat-
loss effect.17 A few studies have reported adverse effects of CLA on lipid profiles, markers of oxidative stress, and glucose
handling,14 while other long-term studies have not observed these negative effects.21

Thus, our understanding of CLA is in a state of flux. Much work remains to be done as we assess CLA’s potential benefits or
risks. With that caveat, let us shed some light on what is known about this important nutrient.

CLA AND DIABETES

CLA appears to prevent the development of type Il diabetes (often associated with obesity) in rats bred for their propensity to
grow abnormally overweight. Some researchers have proposed that the t10c12 isomer is primarily responsible for this anti-
diabetic and anti-obesity effect.14

Human studies confirm the efficacy of the t10c12 isomer in promoting weight loss. For example, in 2003, Swedish researchers
published the results of a series of controlled experiments in which subjects received either a CLA mixture or purified t10c12
isomer. The results indicated that CLA does reduce body fat, though no overall weight loss was detected. Unexpectedly, the pure
t10c12 isomer appeared to adversely affect glucose and lipid levels, and to impair insulin sensitivity.14

Other research, however, suggests that CLA may improve the insulin sensitivity of fat cells, and may work in combination with
nutrients such as biotin and coenzyme Q10 to prevent diabetes.1s

A recent study showed that eight weeks of CLA supplementation increased insulin sensitivity in young, sedentary humans. Ten
participants took 4 grams of CLA daily. Six of the subjects experienced large increases in insulin sensitivity, while two showed
no change and two demonstrated a decrease in insulin sensitivity. These results suggest that response to CLA varies among
individuals, with many responding favorably.1e

In 2000, researchers in California conducted an experiment on 17 women who were confined to a
metabolic laboratory for three months. Their activity levels and food intakes were strictly controlled.
After a month of baseline monitoring, the subjects were given a daily supplement of 3 grams of
either a CLA mixture or an inactive placebo. After two months of supplementation, the scientists
concluded that CLA had no effect on body composition.17 The study’s design did not, however,
account for the possibility that CLA may reduce body fat or weight by suppressing appetite, since
all of the subjects in this trial were required to adhere to a uniform diet. It is also possible that the

' subjects simply did not consume enough CLA or did not consume it long enough to generate
significant changes in body composition.

REDUCING BODY FAT

Other researchers have reported that CLA does indeed reduce body fat, if not overall weight. In a
double-blind experiment, a leading researcher gave 21 patients with type Il diabetes a daily dose of 8 grams of either a CLA
mixture or placebo. After two months, the researchers correlated the subjects’ CLA blood levels with changes in their weight.
They discovered that the t10c12 isomer—but not the c9t11 isomer—was significantly associated with weight loss.1o0 Intriguingly,
the t10c12 isomer, which scientists believe may exert the most potent effects on body composition, is also associated with a
decrease in leptin, a hormone associated with the body’s hunger-satiety feedback mechanism. Interestingly, the amount of CLA
used in this study, e grams per day, is more than twice the amount given to subjects in trials in which no significant fat loss was
reported.1o0

Other research, however, indicates that 2-4 grams of CLA taken daily may be enough to trigger fat loss. Several Scandinavian
studies over the last five years offer evidence that relatively low doses of CLA reduce body fat, if not overall weight. A Norwegian
study documented significant body-fat loss with just 1.8 grams of CLA per day. This double-blind, placebo-controlled, randomized
study of 20 healthy, normal-weight people lasted three months. Subjects performed standardized exercises for 90 minutes, three
times a week. They consumed either a placebo or 1.8 grams of a commercially available CLA mixture, which featured the c9t11
and t10c12 isomers in equal amounts. Subjects taking CLA experienced significant reductions in body fat, as measured by near-
infrared light, and the CLA was well tolerated. The placebo subjects, by contrast, showed no change in body fat.1s



Another Norwegian controlled study enrolled 60 overweight or obese subjects who were randomly
assigned to one of five groups and received daily doses of 1.7-6.8 grams of CLA or placebo. Body
fat was measured by dual-energy X-ray absorptiometry at baseline and then at six and 12 weeks.
Scientists found a significantly greater body-fat loss among the groups taking 3.4 grams or more of
CLA compared to the control subjects. Intriguingly, the group receiving 1.7 grams of CLA
experienced no significant body-fat loss, nor did the groups taking more than 3.4 grams of CLA see
any additional body-fat loss.19 Researchers concluded that a dose of 3.4 grams results in
significant body-fat loss compared to placebo, but that greater amounts of CLA do not result in
greater fat loss. The CLA was well tolerated and adverse events were no different among the
placebo and various CLA groups. Forty-seven subjects completed the three-month study. Blood 4,
lipids and other blood-profile health parameters were unchanged among all groups.19
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A study in Sweden enrolled 53 healthy men and women who were randomly assigned to receive either 4.2 grams of CLA a day or
an equal amount of placebo. Neither the subjects nor the researchers in this double-blind trial knew who was taking which
substance. After three months, CLA subjects experienced a significant decrease in their proportion of body fat compared to
control subjects. Weight, body mass index, blood glucose, and lipids remained unchanged for both groups. The researchers
concluded that CLA reduces body fat without affecting other health parameters.2o0

SLIMMING NEWS FROM SWEDEN

A recent report from the University of Wisconsin confirmed CLA's safety. Obese people who were otherwise healthy received
either 6 grams daily of CLA or a placebo for one year. General blood chemistries revealed no adverse effects on liver function,
blood glucose, lipids, or insulin levels from long-term CLA supplementation.21

Although the research results remain somewhat mixed, CLA supplementation appears to be safe and potentially beneficial for
people seeking to trim body fat.

BATTLING CANCER AT EVERY TURN

Ironically, the potent cancer-fighter CLA was first identified in fried and grilled beef, foods that are
better known for containing cancer-causing substances (such as heterocyclic amines) than for
supplying beneficial anti-carcinogens.1,22,23 Yet that is precisely where scientists at the University
of Wisconsin first discovered the conjugated isomers they dubbed CLA.1

The Wisconsin scientists discovered that one or more of the isomers inhibit mutations in bacteria.
Researchers believe that these mutations, which are generally damaging alterations to the genetic
code, underlie the development of many cancers. They wondered whether CLA could offer
protection against an experimentally induced laboratory model of skin cancer, and soon turned their
attention to a rodent model of human cancer.1

The researchers enlisted the aid of rodents specially bred for their susceptibility to developing skin
cancer when provoked with an appropriate toxin. One group of the cancer-prone mice was pre-treated with a synthetic mixture of
four CLA isomers. Control groups of mice were pre-treated with either linoleic acid or an organic solvent. The researchers then
applied a known carcinogenic chemical to the skin of all the test animals. It was soon apparent that CLA provides considerable
protection against experimentally induced tumors, as the control subjects developed twice as many tumors as the CLA-treated
mice.1

SESAME LIGNANS ENHANCE CLA’'S ACTION

Lignans, the fibrous compounds found in many plant-based foods, possess numerous
health-promoting effects. Sesame seed lignans in particular are beneficial. Studies show
that sesame lignans, including sesamin and sesaminol, enhance vitamin E’s absorption
and availability, improve lipid profiles, and help normalize blood pressure.4o-42 (See also
“Do Your Antioxidants Suppress Enough Free Radicals?” in the February 2005 issue of
Life Extension.)

Animal studies show that sesame lignans enhance the burning of fat. One study
demonstrated that sesame increases the activity of several liver enzymes that break down
fatty acids.43 Optimizing the liver’s fat-burning capacity may promote fat loss and may
account for sesame’s lipid-lowering effect.




Sesame lignans also boost the weight-loss effects of CLA. Japanese scientists studied whether dietary manipulations could
enhance CLA's effects in reducing body fat. They found that sesamin helped stimulate the loss of adipose tissue.
Researchers think that sesame lignans increase CLA'’s effects by stimulating a pathway of fatty acid breakdown called beta-
oxidation.as

The combination of CLA with sesamin is also effective in lowering serum triglycerides, according to another research team.
Triglycerides may increase the risk of heart disease and stroke. Enhanced fatty-acid oxidation in the liver may be
responsible for the triglyceride-lowering effect of CLA and sesamin.4s
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STRONG EVIDENCE OF ANTI-CANCER EFFECTS

Over the past 18 years, numerous medical and nutritional scientists have published research that validates and expands on the
Wisconsin team’s groundbreaking work. Thanks to their efforts, we now know that CLA isomers, when added to the diets of
laboratory animals, protect the animals against experimentally induced breast cancer, colon tumors, and skin cancer. These
effects occurred regardless of whether the CLA was given during or after tumor initiation.s,s,24,25

Mounting evidence suggests that CLA’s anti-tumor activity comes primarily from the c9t11 isomer. The evidence for CLA’s ability
to decrease the incidence, progression, tumor burden, and number of metastases in models of breast, prostate, skin, and colon
cancer had grown so convincing by the mid-1990s that the National Academy of Sciences published a statement in 1996
declaring, “[CLA] is the only fatty acid shown unequivocally to inhibit carcinogenesis in experimental animals.”26

One of the animal models used in CLA research routinely serves as a model of a type of human breast cancer called ductal
carcinoma in situ.s,24 The finding that CLA inhibits the formation of new tumors in rodents suggests that it may also reduce
breast cancer metastasis in women. Confirming this expectation is an important new goal for oncology researchers, as the
growth of secondary tumors (metastasis) is the leading cause of death among cancer patients.s

CLA also inhibits the growth of transplanted breast and prostate cancer cell lines in laboratory
rodents.27,28 This effect was so dramatic that one research team was inspired to write, “Mice fed the
CLA-supplemented diet displayed not only smaller local tumors than the regular diet-fed group, but
also a drastic reduction in lung metastases.”2g Considerable evidence indicates that CLA inhibits
the initiation stages of cancer, and research also shows that CLA inhibits the post-initiation and
promotion phases of cancer growth.s At least one study found that CLA inhibits the formation of
secondary tumors in mice, even after cancerous mammary cells are seeded into the mice.29

In fact, recent evidence suggests that CLA fights cancer at every step in its progression, beginning
with its initial development. By blocking cell cycle proteins that regulate the creation of new cells,
CLA has been shown to stop runaway cell proliferation before aberrant (but benign) tissue
transforms into far-from-benign cancer.s,30,31

In one experiment, researchers fed mice fed CLA for two weeks before inoculating them with aggressive human breast
adenocarcinoma cells. Although the mice used in the study were bred for their inability to resist immune challenges, the CLA-
treated mice developed 73% fewer local tumors by nine weeks after inoculation than did the control mice, which had not been
pre-treated with dietary CLA. Furthermore, CLA dramatically inhibited the spread of breast cancer cells to lungs, peripheral blood,
and bone marrow. The researchers concluded, “These results indicate the ability of dietary CLA to block both the local growth
and systemic spread of human breast cancer via mechanisms independent of the host immune system.”27

Other research has shown that in a rodent model of human breast cancer, dietary exposure to CLA while mammary glands are
maturing confers protection against the cancer. Even when CLA was withdrawn from the diet after mammary glands had matured,
rats previously nourished with CLA continued to enjoy significant protection against mammary tumors. The mechanism by which
CLA protects in this instance appears to be distinct from its anti-initiation activity.24,32

More recently, scientists in western New York gathered data from more than 1,100 women with confirmed breast cancer, as well
as from about 2,000 cancer-free control patients. By assessing the subjects’ self-reported dietary intake of CLA, the researchers
were able to look for statistical relationships between CLA intake and health status. Although no clear correlation appeared to
exist between dietary intake of CLA and overall breast cancer risk, “a marginally significant reduction in risk of having an
[estrogen receptor-negative] tumor” was reported among women with the highest intake of CLA. Regarding CLA, the researchers
noted, “There may be associations with tumor biology at least among premenopausal women.”s3

Recent reports indicate that CLA may also protect against breast and other types of cancer by inhibiting angiogenesis, the
process by which tumors create a new blood supply network to obtain nutrients needed for growth. Halting or reversing
angiogenesis is an anti-cancer strategy that has received intense attention by researchers from a variety of disciplines in recent



years.34,35

CLA also promotes apoptosis (programmed cell death, or cellular suicide) of cancer cells.3s-38
Cancer cells are adept at evading apoptosis, which accounts for much of their insidious nature.
Apoptosis allows the body to remove damaged or potentially harmful cells in a way that minimizes
waste and ameliorates damage to surrounding tissues. CLA evidently affects the functioning of
immune system components involved in apoptosis.3s

Recently, a research team in Argentina published a report on diet and the incidence of colon cancer
among the local population. Argentineans consume a great deal of beef that is rich in saturated fat
and cholesterol, while eating relatively little fish or dietary fiber. Fiber is generally recognized as
protective against colon cancer, while heart-healthy omega-3 fatty acids, which are present
primarily in seafood, may also help prevent cancer. Despite the Argentineans’ seemingly unhealthy
eating habits, they do not succumb to colon cancer as commonly as might be expected.39

An analysis of epidemiological data revealed that high consumption of lean meats (less that 15% fat content) is actually
associated with a significant reduction in the incidence of colon cancer among the populace. By contrast, high consumption of
fatty meats, such as cold cuts and sausages, was associated with an increased risk of developing colon cancer. Because lean
beef is a primary source of CLA, the researchers reasoned that CLA’s protective effects outweigh any presumed negative effects
associated with the saturated fats and cholesterol in lean beef.39

Intentionally consuming more beef in order to obtain CLA is not a practical method of protecting one’s health. Most beef comes
from cattle that are commercially fed and therefore have relatively little CLA. Numerous scientific studies indicate that those who
over-consume beef have higher risks of common diseases.4s-49 Those seeking to obtain CLA should consider supplements that
provide standardized CLA concentrations.
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