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DEPRENYL — AN ANTIAGING,
LIFE-EXTENDING APHRODISIAC (UPDATE)

By Ward Dean, M.D.

Deprenyl (later known as selegiline) was developed

by Professor josef Knoll of Semmelweis University

in Hungary in the 1950s. It was first used as an anti-
depressant and was later used for the prevention and
treatment of Alzheimer's and (especially) Parkinson’s
Disease. Deprenyl's value initially was based on

the belief only that it was a monoamine oxidase B
(MAO-B) inhibitor MAO-B is an enzyme that degrades

LIFE-EXTENDING EFFECTS

in 1983, Dr Walter Birkmayer in Germany reported that
Deprenyl, combined w:th L-dopa, not only improved
the on-off phases and rigidity of Parkinson’s disease
and reauced aaverse reactions to L-dopa, but also
prolonged the life expectancy of Parkinson’s oatients!:
3irkmayers prelminary report was confirmed by ten-

Figure 1: Platelet MAO-B Increases with age !

the neurotransmitters dopamine, epinephrine, nor-
epinephrine and serotonin in the brain. MAO-B levels
rise with age (Fig.1)" and it was believed that this caused
a decrease In these neuro-transmitters, which resulted in
depression, Parkinsonism, and other neurodegenerative
diseases. By selectively inhibiting MAO-B, deprenyl was
theorized to maintain these neuro-transmitters at more
youthful levels

year long studies in nearly 1,000 Parkinson’s patients-
who added deprenyl to their regimens after L-dopa had
lost its efficacy ** The L-dopa-plus-deprenyl-regimen
significantly delayed the progression of Parkinson's
symptoms, and increased life expectancy compared to
those on L-dopa alone

A ad
. ™
(11 O

.

Figure 2: Striatal dopaminergic neurons. The striatum
Is the main input nucleus of the basal ganglia and a key
neural substrate for procedural learning and memory

AGINGMATTERS 11



DEPRENYL - AN ANTIAGING, LIFE-EXTENDING APHRODISIAC

DEPRENYL — AN ANTIAGING,

LIFE-EXTENDING
APHRODISIAC

Autopsies showed that depreny! prevented or retarded
the degeneration of striatal dopaminergic neurons in
the brain (see Fig. 2). Scientists in the U.S” and Finland®
recommended that Deprenyl treatment be started as
soon as the Parkinson’s diagnosis was made

But it wasn't just Parkinson's patients that were

living longer with deprenyl In 1988, Knoll rocked the
gerontological community with a study that showed a
dramatic extension of maximum lifespan of rats treated

with deprenyl (Fig 3)
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<noll and his colleagues treated 132 24-month-old male
ats, (equivalent 1o 60

O-year-old humans) with injections
= or deprenyl three times/week The average
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Figure 3: Extension of maximum lifespan in rats injected
with deprenyl 3 times/week, beginning at the age of 24
months. Note that all the control rats had died before
the first deprenyl-treated rat died.”
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lifespan of the saline-treated group was 147 weeks The
oldest rat in the saline group was 166 weeks old when

it died. In contrast, the first rat to die in the deprenyl
group lived 171 weeks, (five weeks after the last control
rat died), and the longest-living deprenyl-treated rat died
In its 226th week! The average lifespan of the deprenyl-
treated group was 198 weeks--1.e,, higher than the
previously-estimated maximum lifespan of the rat (182
weeks). Knoll claimed that this was the first time that
idministration of a drug or nutrient resulted in extension

of a species’ known maximum lifespan.

In addition to these dramatic findings, the scientists
evaluated sexual functioning in the rats, as a measure of
their brain striatal function. Because of the normal age-
related decay of sexual function, none of the 2-year-old
animals displayed full-scale sexual activity. In the saline
group, the last signs of sexual activity had completely
vanished by the 33rd week of treatment. In contrast
leprenyl treatment restored full-scale sexual activity

out of 66 rats!

in 64

Inspired by Knoll's groundbreaking lifespan studies with
deprenyl, researchers around the world began trying to
duplicate his results in a variety of species. Researchers
at the University of Toronto in Canada gave injections of
deprenyl (0.25 mg/kg) or saline every other day to male
Fischer rats starting at 23 to 25 months of age

The deprenyl-treated animals showed a significant
(ncrease in both mean and maximum survival.
Scientists from the Tokyo Metropolitan Institute of
Gerontology reported their results with 70 male Fischer
344, (F-344) rats treated with injections of deprenyl or
saline 3 times a week from the age of 18 months until
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they died. Although their results were not as dramatic
as Knoll's, the average lifespan of deprenyl-treated rats
after 24 months was 34% greater than saline-treated
controls, lending support to the growing awareness of
deprenyl's life-extending properties (Fig. 4)."*

In Germany, scientists treated 14 iImmunosuppressed
mice- beginning at 2 ¥2 months of age, with half the
group receiving deprenyl-laced food. The last mouse

in the control group died at the age of 5 months (2.5
months after the study began). In contrast, the last
mouse in the deprenyl group died at the age of 14.5
months--1 year after the beginning of the study, having
lived nearly three times as long as the longest-living
control mouse!™
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Figure 4: Extension of lifespan of deprenyl-treated rats
(open circles) from the Tokyo Metropalitan Institute of
Gerontology. Treatment began at 18 months of age,
resulted in 34% increase in the remaining life expactancy
after 24 months."

Scientists at the Jackson Laboratory in Bar Harbor,
Maine, conducted studies on 2 strains of mice, starting
at mean ages of 26 and 18.5 weeks. In the study that
began at 26 weeks, there was 3 77-day increase in mean
female lifespan, and an 84-day increase in mean male
lifespan. For the mice that began treatment at 18.5
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weeks of age, the mean longevities were increased only
59 days in females, and 56 days in males. Despite the
inconsistencies, the authors concluded that since all
studies found increased lifespans in deprenyl-treated
mice, further research with deprenyl as a life-extending
substance was justified."”
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Figure 5: Survival curves of female (A) and male (B) Syrian hamsters. Female hamsters normally have shorter
lifespans than males After deprenyl treatment, the difference of lifespan between male and female

hamsters disappeared.'’
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Despite the inconsistencies, the authors concluded that
since all studies found increased lifespans in w-treated
mice, further research with deprenyl as a life-extending
substance was justified.™

In 1997, a team from Mannheim, Germany, reported
on deprenyl's effect on the lifespan of Syrian Hamsters.
At the age of 13 months, 36 pairs of hamsters were
treated--half of which received 0.05 mg/kg deprenyl

in their food. The scientists surprisingly found that
deprenyl significantly increased life span in the females,
but not in males (Fig. 5)."" This was especially significant
as females of this species normally had a shorter
lifespan than males.

Two months later, the same journal published a study by
scientists at the VA Medical Center in Denver, CO, using
male Fischer 344 rats. They administered deprenyl in
drinking water tc 14 rats, beginning at 54 weeks of age
(16 rats served as controls) (Fig. 6). Although there was
no difference in the maximum lifespan due to depreny,
the mean lifespan was significantly longer for the
deprenyl-treated rats (110 vs. 103.5 weeks).'s

In the same year, thirty-three elderly beagle dogs
between the ages of 10-15 years old were given 1 mg/

kg of deprenyl or a placebo each day for 104 weeks by
researchers in Overland Park, Kansas. Twelve of 15 (80%)
dogs in the deprenyl group survived to the conclusion of
the study, in contrast to only 7 of 18 (39%) of the dogs
who received placebo By the time the first deprenyl-
treated dog died on day 427, five placebo-treated dogs
had already succumbed-the first on day 295 (see Fig. 7).
The authors concluded that daily administration of 1 mg/

kg deprenyl could prolong the life of relatively healthy
10-15-year-old dogs **

The German team that three years previously had tested
deprenyl on immunosuppressed NMRI mice (cited
above) did another series of experiments using various
combinations of deprenyl and lipoic acid in ten groups of
14 mice. They obtained the best results with doses of 75
mcg/kg deprenyl plus 9 mg/kg of R-lipoic acid.

This combination resulted in nearly 200% increased
maximum lifespan/?
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Figure 6: Extension of lifespan of male rats treated with
deprenyl in their drinking water, compared to controls.
Treatment was begun at 54 weeks of age. Deprenyl-
treated rats exhibited higher survival rates at all time
points after 62 weeks of age."
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Figure 7: Survival of dogs between 10 and 15 years old
at the start of the study, treated with depreny! for at
least six months. Note that by the time the first deprenyl-
treated dog died on day 427, five of the placebo-treated
dogs had alreaay died.™
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MULTIPLE MECHANISMS FOR DEPRENYL'S BENEFITS

Besides its known MAQO-B inhibiting properties, scientists
in the UK reported that deprenyl also induced Increased
levels of superoxide dismutase (SOD) and suggested
this as the basis of deprenyl's neuroprotective and life-
extending effects -

The Japanese team led by Kitani has probably done more
ongoing research with deprenyl's effect on lifespan than
any other group. Kitani speculated that the life-extending
effects of deprenyl were not due solely to its MAO-B
inhioiting effects, but to @ multiplicity of mechanisms,
These includeo elevations of catalase as wzll as SOD

(as found by tre British team mentioned above). Other
benetits atriouted to deprenyl included immune system
erhancement characterized by increased concentrations
of cytolanes such as iriterleukin-1beta (IL-1beta), tumor
necrosis factor-alpha (TNF-alpha), interferon-gamma, and
natural iller (NK) cell functions. Kitani speculated that

these humoral factors were responsible for deprenyl's
abllity to prevent malignant tumors in rodents and dogs,
and for its diverse antiaging and life-prolonging effects
by enhancing homeostatic regulation of the neuro-
Immuno-endocnne axis.?<+

Researchers from the Department of Pharmacology,
University of North Dakota School of Medicine

and Health Sciences expanded upon deprenyt's
potential life-extending mechanisms by noting that
deprenyl also enhances cyclic AMP; restores insulin-
like growth factor I (IgF1); possesses neurotrophic-like
actions and enhances the syntnesis of nerve growth
factor; and protects against peroxynitrite- and nitnc
oxide-induced apoptosis .+’

LESS MAY BE MORE

When geprenyl was first clinically useg, the recommended dose for Parkinson’s disease was 5 mg in the morning,
followed by a second dose at noon. Prof. Knoll early-on recommended that those at risk of (or diagnosed with)
Alzheimer’s disease “should take 10 mg dally for the rest of their lives 7* This is probably still good advice for those

suffering trom these dementing ilinesses

However, Kitant and his associates found that with
continued use, fower dases of depreny! provided better
effects with regard to optimizing antioxidant enzyme
levels in the brain and maximizing the life expectancy
and lifespan of experimental animals. They determined
that the dosage used for any life span study was a
critcal factor, with the dosage differing widely depending
on sex, age of the animal, and duration of therapy. In
fact, Kitant's team proposed that long-term treatment,
with deprenyl decreased the optimal dose by a factor

of at least S in terms of upregulation of antioxidant
enzymes.29, 30 Although Dr. Kitani had conducted more
studies with deprenyl than any other scientist except
Prof Knoll, there is no indication that he used deprenyl
himself. He passed away unexpectedly on October 15tn,
2008 at the age of 73 from colon cancer '
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Kitani's conclusions agree with Knoll's later
recommendations. Whereas Knoll intttally recommended
dosages of up to 10 mg per day for those with
Parkinson's and Alzheimer's diseases, he explained in
his later work that deprenyl has enhancing qualities in
“femto-picomolar concentrations,” which leave MAO-B
actmty unchanged. He believed that the activity of the
catecholaminergic neurons in the brain stem and this
previously unrecognized ‘enhancer effect' is responsible
for the unique tnerapeutic benefits of deprenyl
Consequently, Knoll suggested doses of as little as 1 mg/
doy as optimal for disease-prevention and life-extending
purposes.3-33
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Prof. Knoll ‘practiced what he preached ' Since January
1989, at the age of 64, he took 1 mg Deprenyl every day.
At the age of 92, he continued his daily consumption

of what he referred to as a catecholaminergic activity
enhancer {(CAE) substance. | first discussed this with him
at the {AS-sponsored Monaco Anti-Aging Conference in
2002 He revealed that although deprenyl’s activity as a
MAG-B inhibitor was 1ts first-discovered and most highly-
promosed mechanism, he described its most important
mechanism as a “catecholaminergic receptor sensttizer™--
sort of like a, “metformin for the brain” (he winked at me
as he said that, as | had just given a talk on the multi-
hormone receptor-sensitizing effects of metformin).

Until his death on April 17th, 2018 at age 94, Prof.

Knoll continued to maintain his emeritus position as

a Professor at Semmelweis University, conducted
ongoing research and wrote books and articles His only
himitation was that he traveled less internationally than
he had formerly done. He commented slyly in his book
that his ongoing “self-experiment (1 mg of Deprenyl
daily) augers very well ™
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