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Dietary Supplementation with Chlorella pyrenoidosa
Produces Positive Results in Patients with Cancer or

Suffering From Certain Common Chronic llinesses
by Randall E. Merchant, PhD & Cynthia A. Andre, MSc

. Chlorella  pyrenoidosa

Randzll E. Merchant is a professor of
anatomy and neurosurgery at Virginia
Commonwealth University's Medical
Coliege of Virginia. Cynthia A. Andre
is-a clinical research coordinator and
social warker at Virginia Common-
wealth University's Medical College of
Virginia.

[ntroduction

Laboratary and clinical studies from
Japan have reported that broken cell
wall preparations and extracts of
Chlorella pyrenoidasa, a unicellular
green alga, as well as other Chiorella
species when either given orally or
injected, promote growth and healing.
Furthermore, these preparations
stimutate the immune system in such
a way that the host is protected from
infection and cancer.
pyrenoidosa grows naturally in fresh
waler and has the highest content of
chlorophyll (28.9 g/kg) of any known
plant on earih. This species’ proteins
contain all the amino acids known 1o
be essential for the nutrition of animals
and human beings, There are also
vitamins found in Chlorella
pyrenofdosa including: vitamin C,
provitamin A (B-carotene), thiamine
{Bl), riboflavin (B2), pyridoxine (BE6),
niacin, pantothenic acid, folic acid,
vitamin B12, biotin, choline, vitamin K,
lipoic acid, and inositol. Minerals in
inctude:
phosphorus,” calcium, zinc, iodine,
magnesium, iron, and copper.
Chlorelfa has a strong cell wall that
prevents its native form from being
adequately broken down and absorbed
by the human digeslive system and so
special processing is required to break
its cell wall (Mitsuda et al,, 1877). In
addition to amino acids, peptides,
proteins, vitamins, sugars and nucleic
acids, Chlorella pyrenoidosa contains
a water-soluble substance known as
Chioreffa Growth Factor (CGF)

Chlorella -

(Steenblack, 1387). Appraximately 5%
of raw Chlorelfa pyrenoidosais CGF;
composed primarily of amino acids,

proteins, and nucleic acids helieved to,

be derived from the nuciei of the algae.

What Chioreflais and How Chiorella
Products Are Grown

Chlorella pyrenoidosa is a species
of green algae that grows in fresh
waler. This life form emerged over 2.5
billion years ago, and was the first form
of plant with a well-defined nucleus.
There are fossils from the
pre-Cambrian perfod that clearly
indicate the presence of Chforelfa.
Because Chiorella is a microscopic
organism, it was not discovered until
the late 19th century, deriving its name
from the Greek, “chioros” meaning
green and “effa” meaning small.

Each Chlorella pyrenoidosa
microorganism is composed of a
nucleus, slarch grains, chioroplasts
and mitochrondria surrounded by a cell
wall composed mainly of cellulose.
Under normal conditions, Chioralia
divides into four daughter cells in less
than 24 hours. The length of Chiorella's
life ¢ycle depends on the strength of
the sunlight, temperature and
availability of nutrients.

Although the algae grow naturally
in fresh water, Chlorella pyrenoidosa
destined for human consumption is
generally cultivaled in (arge, .iresh
mineral waler ‘pools under direct
sunlight. The growing process mustba
carefully inspected and sanitary
conditions are meticulously maintained
to ensure there is no contamination of
lhe Chlorelfa with other micro-
organisms. Once the fresh-water pools
have enough Chlorelfa cells in them,
the algae are harvested and the tough
cell walls ofthe Chiorella must then be
broken down to increase the algae's
digestibility. This can only be
accomplished with the patented

process utilizing the DYNO-Mill™, a
unique method deveioped under the
guidance of Mr. Hideo Nakayama of
the Sun Chlorella Corparation. All of
the other methods, which include
heating or treatment with enzymes,
compromise Chlorella’s digestibility,
therefore eliminating full health
benefils of Chlorella. The DYNO-MilI™
physically disintegrates the celf wall by
using only natural, mechanical means
and therefore there is no need for
chemicals, enzymes or heating that
can compromise s nutritional value,
while assuring apfimum assimilation
and digestion (Mitsuda et al., 1977).
With the DYNO-Mil[™ technigue,
Chlorelfais more than 85% digestible.
Once the cell wall has been broken,
Chlorella is spray-dried producing
powder and molded into tablets using
a direct press machine. The final
results are solid tablets of pure
Chiorella pyrenoidosa.

The recommendations as to the
number of Chlorefla tabiels and
Chiorella liquid extract which should be
consumed daily may vary. For
example, the maintenance dosage of
Chlorelfa tablets and Chiorelfa liquid
extract for those in good health is 15
lablets (3g) and 30 ml. Those with
severe medical condilions may
increase the daily dosage as much as
three times, depending on their specific
needs. :

Promotion of Health and Healing
by Chlorella

We know that neither disintegrated
cell-wall preparations of Chlorellz
pyrenoidosa nor CGF has any direct
action against cancer cells or infective
agents, and so the exact mechanism
by which Chlorelia enhances
immunoreactivity remains unclear.
Animal studies have demonstrated thal
Chlorella pyrenoidosa affects the
Immune system by stimulating an
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increase in number and activiies of
macrophages and polymorphonuclear
" leukocytes (Kojima et al., 1973;
Miyazawa et al, 1988; Tanaka et al.,
1986; Konishi ef al., 1985; Komiyama
et al., 1986; Yamaguchi et al., 1985).
An acidic polysaccharide prepared
from Chlorella cell wall has also been
shown to induce the production of
interferon in vitro and in mice
(Umezawa etal., 1982} and therefore,
part of Chlorella pyrenoidosa’s anti-
cancer effect in part may be mediated
through the actions of this cytokine.

Miyazawa el al. (1988} examined
the effects of Chlorella pyrenoidosa on
anti-umeor activities of C3H/He mice.
They reported tha mice acquired anti-
tumor immunity by inoculation with
some derivatives from Chiorella.
Auloclaved and heat-extracls of
Chloralia enhanced macrophage
activily and cytotoxic activily of
lymphocytes. Mice were given
subcutaneous transpianis of MM-2
tumor cells and then dividad into 4
treatment groups. At designated limes
when lumors reached a cerlain size or
prior to tumor inoculation, mice
received multiple injections of 13X 10°.
Chiorefla pyrenoidosa cells or 3 mg of
ils extract by 6 intraperiloneal
injections made every other day.
Groups receiving auloclaved cells or
protein-containing Chioreffa exlracts
showed an anti-tumor effecl.
Administration only following tumor
inoculation had no significant impacl
on survival.

Komiyama et al. {1986} reported
that an acidic polysaccharide purified
fram the hot waler extrac! of Chiorella
pyrenoidosa possessed anli-tumor
activity against five transplantable
murine tumors in vivo. The extract
showed remarkable life prolongation
efiects in mice bearing sarcoma 189,
and was also active against Lewis lung
carcinoma, Meth-A fibrosarcoma, IMC
carcinoma, and Bi16 melanoma
growing in the peritoneal cavity. Meth-
A cells admixad with the exiract and
then subcutaneously inoculated,
showed remarkable inhibition of lumor
growth. The extracl enhanced
cytotoxicity of murine macrophages for
EL-4 tumor cells in vilro,

lymphoproliferative effects in vitro, and
carban clearance i vivo.

Treaiment of cancer and chronic
diseases with drugs may relieve
symptoms and slow progression or as
in the case of hypertension, reduce the
risk of cardiovascular disease. Drug
trealment may also, unforiunately,
require the life-long use of an agent
thal may have adverse side effects. For
this reason, there is a great deal of
interest in non-pharmacolegical
interventions which can reduce or
eliminale the need for drugs for various
ilinesses. Based on the research from
Japan, we have hypothesized that
adding Chiorefla to the diet could be
one such non-pharmacclogical
approach. The principal focus of the
research reviewed herg, therefore,
was o provide solid evidence from
small clinical trials that dietary
supplementation with twa proddcis
derived frocm Chlorella pyrenoidosa
tablets and Chlorelia liquid extract,
could relieve symptoms and improve
quality of life in people suffering from
a primary brain tumor, fibromyalgia
syndrome, hyperension, or ulcerative
colitis.

Malignant Brain Tumor

The prognasis for palients with the
type of brain tumor known as a
malignant glioma is extremely poor
with expected survival in the range of
one to two years. Standard treatment
for these tumors usually consists of
surgical debulking followed by
radiotherapy and/or chemaotherapy. It
is also known that patients haroring
a malignant glioma have a marked,
generalized depression of immune
compelence affecting both cellular and
humaoral immune mechanisms (Young
and Mearchant, 1990; Young et af.,
1991). These immune deficiencies are
presenl in the preoperative period,
prior to radiotherapy, chemotherapy or
steroid administration.

Our clinical study in patients with a
history of glioma was designed to lest
whether dielary supplements derived

from Chlorella pyrenoidosa would help .

them maintain their health and
resistance to infection, as well as
restore thair immune functions

Chlorella

{Merchant ef al., 1990). A total of 21
patients paricipated in the study; 15
had a glioblasterna multiforme (GBM),
four with low-grade astrocytoma, one
had an anaplastic astrocytoma (AA),
and one with a high-grade
oligodendroglioma. They supple-
mented their dally diet with 20 g
Chiorella tablets and 150 m! of
Chiorefla liquid extract for up to two
years. During this time, each palient's
general health was monitored by
monthly physical and neurological
examinalions, as long as they survived
or for the two years they participaled.
Complete blood counts, differentials,
cytometric determinations of natural
killer {(NK) cells and T cell subsets, and
in vitra lymphocyte activalion assays
to assess level of iImmunosuppression,
were performed on the blood samples.
Imaging studies of the brain and blood
tesls were performed at 3-4 months
intervals. Time to tumor recurrence
(TTR} was defined as the number of
months between the start of Chlorelfa
supplementalion and the MRI/CT sean
that indicated the area of the glioma
had increased. Survival was defined
as the number of months that the
palient remained alive after joining the
study, irespective of whether there had
been any evidence of tumor growth.
Over the course of the invesligation,
we noled that our patients as a whole,
experienced fewer than expected
respiratory infections and influenza-iike
itinesses. From a purely subjective
standpoini, mosi palients also
commented that they felt that the
Chiorelia supplement had helped them
maintain thair strength and decreased

_their usual number of colds and other

common illnesses. These tindings
appear to support the thedry of Tanaka
el al. (1986) thal some Chlorella
species protecl a host from causative
agents of opportunistic infeclions in
immunocompromised states related to
malignancy, chronic disease, and
organ transplantation. We also found
it a positive factor for the palient that
the nutritional supplementation with
Chiorella allowed them lo padicipate
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more actively in their own treatment
and care. The discipline and pasitive
attitude of aur patients along with their
strong will to survive their tlumar
certainly coniributed to the
maintenance of their betler than
expected clinical status.

Blood lests provided more objective
data on the staius of each patieni’s
hemalologic and immune funclions.
Quanlitative analyses of erythrocyte
componerys indicaled thal 90%% of our
pealients’ values remained within
normal limits {WNL) of variation or
returned to the normal range within
four months of adding Chigrella lo the
diet. Basealine lotal leukocyle counts
and difierentials were within the norma!
range lar 607z of the patients. but by
gight months in the study. all bul one
of the patients’ ccunis were within the
normal range. The mainienance of
standard peripheral blood cell values
or their return to narmal limits indicated
that circulating leukocytes and myeloid
progenilors in patients consuming
Chiorefla were less affected by tumor.
chemotherapeutic drugs, andfor the
immunosuppressive medication,
dexamethascone. )

\We also exazmined the relative
progoriions of lymphocyles bearing
specilic T cell and NK markers in blood
samples, Baseline concentrations of
CD3+ T cells were abnormally low in
eleven patients, but these values
returned to narmal percentages in six.
The proporion of CD3+ lymphocyias
in three palienls with normal baselines,
haowever, moved below the normal
range. The percenlage of CD4+ helper
T cells in eleven palients was in the
normal range 2l baseling, while seven
were below and two above. Both of the
high and lthree of the low eventually
had normal percenlages of cells
expressing the CD4+ phenolype. The
proportion of CD4+ eventually fell in
only three palients whose baseline
proportion of CD4+ cells was normal.
Baseline percentages of lymphocyles
expressing the suppressor/cytotoxic T
cell phenolype {CDB+) were normal in

twelve patienis and low in five and high
in three. All three of the high and two
of the low had their proportion of CD8+
cells become normal afier joining the
study. These resulls suggested that
dielary Chlorella supplementation
helped glioma palients maintain
normal quantities and proporiions of
peripheral blood T lymphocyles. When

‘cell numbers which were normal fell

below the normal range, this generally
carrelated with fumar recurrence.
Although, the number of peripheral
blood NK cells do not appear lo be
affecled in palients harbaring a glioma
(Young et al, 1231). we determined the
percentages of CD56° NK cells in the
blood of most of our patients. Nine of
the sixteen patienls tested had normal
numbers of CD56" lymphocyles and in
the others, the values wérd below lhe
normal range. For most of our pzlients,
the percentages of NK cells, hiowever.
proved 1o be guits variable, moving
betwesn noimal and iow over tha lime
they were supplementing their digls
with Chiorella. From our resulis, we
could noi delermine whether Chiorelia
had any modulatory or protective effect
on the number and lunclions of
circulating NK cells in our patients.
7The response of peripheral blood
lymphocytes 1o milcoens s
suppressed in malnourished cancer
paiienis as well as those with a cicma
{Young et al., 1281). In our siudy, in
vilro mitogenic assays using
phyiohemagglutinin, indicated that
mosi (13 oul of 12) patienis’ baseline
samples showed a normal lymphocytic
response, while in the other patients
this reaction was suppressed. VWiihin
lwoe months of adding Chlorella
pyrenoidosa la their diet, how.zver,
lymphocytes from four of the latier

group showed normal mitogenic’

reaclivily. Only one patient whose
baseline lymphocyle mitogenic
response was WNL was suppressed
laler. Coliectively, these results
suggested that the nutritional benefils
ol dietary Chlorella may have helped
our palienls’ lymphocytes maintain a
normal reaclivily to pathegens, and
ihus contributed 1o the decreased
incidence of infections that was
observed in our pool.

While patients were in our study, we
monitored their functional condition by
monthly interviews and physical
examinations. We also cbserved the
stalus of their glioma by MRI/CT scan.
These latter studies revealed a tumar
recurrence or death (withoul evidence
of lumor progression) in nine of the
evaluable patients during the first year
of the study. Three of the eleven
patients who completed one year of the
study without evidence of tumor
recurrence, had renewed growth of
their tumor in the second year, At the
end of two years, nine patients, six with .
GBM and all thriee with low-grade
asirocytoma, were alive and of these,
only two of the GBM palients had
shown MRUYCT evidence of tumor
recurrence.

Collectively, these resulis suggest
that gielary supplementation with

‘Chiareila pyrenaidosa alone or in

combination wiin surgery. radialion
and’or chemotherzoy did not alter the
prognostic parameters significanlly {ar
survival in patients with high-grade
gliomas. Older paiienis and those with
massive tumors, slill survived fewer
months in a predictable fashion.
However, we believe that survival and
TTR in younger patients and/or with
smzller burdens on MAICT scan wers
betier than expecizd. The madian otz
survival for the eleven palienls whe
died over the course of the trial was
17 monihs; 17 months lor the five who

_had a large lumor when they began

the sludy and 13 manths for ihase with
a lower baseline {umaor burden.

The results of our small clinical trial
suggested that adding Chlorella
pyrenoidosa to the dizts of brain lumor
palients may oller some protection
from lhe deleterious effecls af tumor,
chematherapy, and radiation. In our
palients, immune responses and
leukocyte counls remained in Lhe
normal range or improved regardiess
of tumor burden and othar types of
treatment they received. The
supplement, however, appeared o
have litlle influence on the nalural
progression of disease in patients who
were very ill orincapacitated from their
disease when they began taking
Chiorelfa pyrenoidosa, Most of the
patients who had a low tumor burden
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and were in good physical condition
when they began the study clearly had
fonger than expected TTRs and
survival. Overall, they also remained
relatively free of unrelated maladies
and opportunistic infections, which
commanly afflict  those on
myelosuppressive therapies and/or
corlicosteroids.

Fibromyalgia Syndrome

It has been estimalad that 2-4% of
the American population suffers from
firomyalgia syndrome (FMS); a
condition where the major complaint
is a generalized achiness
accompanied by faligue, sleep
problems, morning sliffness, and/or
headaches. The delinitive diagnosis aof
FMS is based on standards
established by The American Collegs
of Rhaumatolagy {ACR); thase critaria
relatz to the severity of a patianl’s
tzndarnass a a minimumoof 11 tandar
poinis in 18 charactaristic locations
m=asured by palpation (Fussell et &/,
193535; Wolfe e! al., 1990). From lhis, a
tendar point index (TPI) is then
calculalad by taking into account ths
lavel of pain a patient d2monstralzs al
each sita.

Some patiants with FMS can gat
rzhizi of their sympioms with non-
pharmacologic mathods such as
g=nilz aerchic exarcisz or by
incraasing ths amoun! of si23p wihils
2: tiv= same timz mainiaining a rsgu!zr

slzzp schedule. Tricyclic anii-
daprassants are also commonly ussg
in tha treatment of FMS ang
randomized, controllad friais of thasa
anti-d2pressan's have shown them l'J
imp'ovn slezp and provida modas
reiizf of stifinzss and tandarness
Russell efal 1930) Up 13 tha prasan:,
wavan nadxod, distary sugplaman:

crharbal prep=ra'|3n has baan pravan
sffsctiva for FLIS in controlitad studies.

Qvar the past four yzars, wa
conductad bwo consecutiva clinical
trials of Chilorai#ain subjacts with FM3S.
The [irst investigation was an opan-
labzl pilot siudy which involvad 18
highly symplomatic paopla who had 2+
palpable tendzrmass at 11 or mare ol
tha 18 ACR-dafined tendar poinls, and
a TPl of at least 22 (Marchant ef af,
2000}, Each day for two months, they

o

addad to their diets 10 g of Chiorsfla
tablets and 100 mt of Chiorella liquid
extract. Amelioration of FMS3
symptoms was validated  and
guaniified using semi-objective and
subjective oulcome measures
administered at the two menthly clinic
visils.

We found ihat the addition of the
two Chiorellz products io the diet led
to a mean net dacrease of two tender
points; from 17 al baseline o 15 by
the end of the study. Moreover, the
average TP| which was 32 at baseline
{elf to 25. This 22% decrease in the
intensity ol pain was statistically
significant (p=0.01}. Compilations of
the resulis from palient interviews, self-
assessment questionnaires, and visual
analog scales also revealed
improvements in pain (by 21%), slﬂep
{by B%5) and anxiely (by 15%). °

Alihough tha resulis of our lirst, pito!
sludy suggastad that adding Chioraltz
to the dist improvad sympioms of FAS,
wa recognizad thal somez ol thesa data
war2 basad on subjactiva rasnonsas
given by our participants who knaw
they were consuming Chloralla,
Tharzfore, thare was & chance that
thesz rasults could b= biased and tha
paitants could hava experienced some
placebo-effact. Nevarlheless, ths
possibitity that subjacis with FMS could
have thzir l2vzsl of pain (as maasurad
by tha TPI) signilicaniy dacrzasad by
simply adding lhes two Cnloraliz
supplzmanis (2 tna dizi suggasiad thal

a placebo-conirallad and blindad

clinical trial was warrantad. Therefora,
a largar, mora camprehansive clinical
trial in subjacts with FIS was naxt
und2nakan 19 expand on lhass results,
and daiarminz if similar findings wauld
occur feltowing a doubla-blindad,
plazzba-conalad crossovar dasig
(Rzrchant and Andra, 2001),

For this s2zand lral, a lotal of 43
paopla ware enrollzd and randamizad
such that appgroximately hali
consunad 50 tabtals (10 gy of Chioalla
and 100 ml of Chiorefia liquid exlract
each day for threa manths, and tha
other hall consumad 50 placeho
tablats (10 g) and 100 mi of placebo
liquid exiract each day for a
comparable pericd. Neither the
patiznts nor the physician conducting

Chlofella

the assessments knew which of the
dielary supplements the subjects were
consuming al any given time.
Following a one menth washout
period, stbjecls crossed-over from
Chloralfa to placebo or visa versa.
Thirty-four subjects compleled the
entire trial, .
Like the first clinical trial, the overall
objeclive of the second study was to
determine if adding Chlorelia to the diet
of the FMS patients produced
improvements in their clinical and
funclional stalus., A baseline
examinalion preceded each patient's

commencing the diet and each subject

was reexamined monthly during the
seven-month period of the study.
Physiclan assessmants includad a
physical exam with blood studias,
articular examinalion, and
datarminzlion of tha numhsar of tzndar
poinls and TPt ware done at tha
baginning and end of each arm of tha
crossover. Patient-ratad oulicoms
maasures includad thz Fibromyalgia
Impact  Queslionnaire  (FIQ)
{Burckhardt et af. 1991), a patient
quastionnaire, and tha Hassias Seals.

Tha tendsr point exams shawead

that aftar thraz monihs of diatary
supplamentation with 12 pva Crborais
producis, thare was a siatsucally

significant {p=0.002] dzcreas: of 1.1
tendar poinis on avaraga and a
siatistically significant {p=0.024)
dilferance in the numbar of 1andar
points betwean tha two disl
supglamants. Tha averaga TPl aftar
three montis on ths Chiaralla
suopltamams f2ll by 1.8 paints (7.4,
which  approachad  siaisiizal
significance (p=0.053). Akzr lhrea
monihs on the placsba, tha Avaraga
TPl dacreasad by anly 0.5 pJnts
Whila tha difizrences in the a varaga
parcentags improvemant in TP adiar
threz months on eithar of ha o
groups of diatary supplamanis was nal
significant, # was noiad 1hal 622, of tha
subjacts showad a batter TP (i.a. 1233
pain) aller consuming Chiorella
compared to that afier they took the
placebho.
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Assessment of lunctional abilities or
limitations by the FIQ showed that
when they were consuming Chicrella,
there was a steady, statistically
significant, improvement. When they
were taking placebo, levels of
improvement varied and were not
statistically significant. When the
subjects were consuming Chiorella,
there was a steady decrease in the FIQ
score, from an average of 58.4 at
baseline to 47.0 atthe end of the three-
month supplement period. This mean
drop of 11.4 (19.5%) in the score
indicated the improvement in function
was highly statisticaily significant
{p<0.001). It was also noteworthy that
improvemenls in the FIQ after one
month and two months with Chiorella
were also statistically significant,
{p=0.03) and {p=0.01}, respectively.
When subjects were consuming
placebo, there was a statisiically
significant improvement at one month
comparable ta that seen when they
were laking Chlorella. But, unlike with
the Chlorella, the improvement
appeared to plateau although the slight
improvement in FIGQ at two months
remained statistically significant

(p=0.04). By the end of the three--

month period, however, improvement
in the FIQ from baseline was only 7.4%
and was not statistically significant.
Comparisons of the FIQ for Chlorella
and placebo indicated that there was
a very strong trend (p=0.058) for better
respanse of participants when they
were consuming Chlorella. The
collective results of the FIQ also
indicated that afler consuming
Chiorella, 32 subjects’ fibromyaigia
symptoms were improved, while nine
said they were worse and for four their
symptoms were unchanged. This is
contrast to the resulls after consuming
placeba, which indicated that only 14
subjects’ FMS symploms were belter
while for 16 they were worse and far
four unchanged.

The ten questions af the patient
questionnaire dealt with issues of pain,
anxiety, sleep disturbances, and
gastrointestinal difficulties. When

participants were consuming the two
Chlarella supplements, there were
steady, statistically significant
improvemenits in scores compared to
baseline such that by the end, there
was a mean tolal decrease of 12.6
points {p<0.001}). Compared to how
they were on placebo, there was a
statistically significant (p=0.004)
impravement in FMS symptoms while
the subjects were taking Chlorefla but
not while they consumed placebo. With
regards to anxiety as assessed by the
Hassles Scale, after the subjects had
consumed Chlorefla for three months,
there was a statistically significant
(p=0.01) mean drop of 13.0 (25.9%)
in the score. When the subjects were
consuming placebo, there was also an
improvemnent of 14.7% in the level of
anxiety bul which was not slatistically
significant. Coilectively, the results of
our two clinical trials, the pilot study as
well as the double-blind, placebo-
controlled study, led us to conclude that
for the majority of people with FMS,
dietary Chlorella supplementation
helped relleve pain and other
symptoms.

Hypertension

Hypertensian is a serious public
health problem that affects an
estimated 50 million in the Uniled
States. High blood pressure is defined
as a mean sitting systolic blood
pressure (SiSBP) that exceeds 140
mm Hg, or a mean sitting diastolic
blood pressure (SiDBP) of 90 mm Hg
or higher. Pharmacological treatment
of hypertension has been shown to
decrease the risk of these diseases
and their complications. A variety of
nan-pharmacological treatments can
be effective inlowering biood pressure
and have ‘been emphasized
increasingly as useful ways for both
prevention and treatment of
hypertension. The four principal non-
pharmacological methods for lowering
blood pressure are weight control (or
loss}, diet modification, exercise, and
reduced alcohol consumption. Dietary
modifications are designed to reduce
the intake of sodium and dietary fat
while at the same time increasing the
consumption of calcium, magnesium,
potassium, and dietary fiber, Diet

sludies have led to the hypothesis that
cations and fiber which occur together
in such *whole foods” as fruits, nuts,
vegetables, and cereals, actin synergy
to produce a hypotensive effect. More
clinical trals of specific foods, foad
groups and dietary patterns, however,
are clearly warranted. Therefore, the
objective of our c¢linical irial was 1o
determine if daily dietary
supplementation with Chlorelia
lowered the blood pressure of
individuals with a hislory of mild to
moderate hypertension and who
otherwise ingested a normal, non-
vegetarian diet {Merchant and Andre,
20071).

Our study was open to people of
either sex, 21 years of age or older with
mild {mean SIDBP 90-104 mm Hg) to
moderate (mean SiDBP 105-115 mm
Hag) hypertension and wha were willing
to discontinue all medication given
specifically for their hyperension. A
total of 33 subjects were enrolled and
they ranged in age from 22 to 73 years
(mean of 50}. Subjects had been
diagnosed with hypedension for 11
years on average (range 0-47 years),
and all but six were taking a drug daily
for their hypertension. The mean heart
rate of the group was 73.7 + 10.2, and
their SiSBF was 136.8 + 11.5 and
mean SIDBP was 90.8 + 6.2,

Following 2 one-manth washout of
drug and the daily consumplion of
placebo, 24 subjects remained in the
trial. Seven were dropped because
they no longer met eligibility criteria for
mitd to moderate hypertension, and
two withdrew because of side effects
of having stopped taking their anti-
hypertensive drug treatmenl. Alter a
month off their hypertension medicine
and dietary supplementalion with
placebo, their mean hear rate rose
slightly to 76.5 + 8.9 and their SiSBP
rose {o an average of 1416 x 14.4,
and mean SIDBP rose by 4.3 mm Hg
to 86.5 + 6.6. While the increase in
mean SiSBP was not slatistically
significant, tha rise in mean SiDBP was
(p=0.004).

Using these levels, blood pressure
changes in the subjects were
assessed. After one or two months of
dietary Chiorelfa suppiementation with
10 g of Chioreffa tablets and 100 ml of
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Chlorelia liquid extract, their heart
rates, SiSBP, and SiDBP changed only
slightly from the end of the placebo/
washout period. Coming off the anti-
hypertensive medications for a month,
alone may have been responsible for
the increase in S{DBP and during
dietary Chlorelia supplementation
there was essentially no increase (i.e.
warsening) on average of the SiDBF.

Since only working with “average”
changes in SiDBP might mask
individual responses (i.e. decreases in
SiDBP) among the subjects, each
subject's response was also
characterized by three different criteria.
Using criteria of the pharmaceutical
industry, six of the subjects enrclied
had an excellent response lo the
dietary supplement; that is thal after
two months of taking Chlorella, their
SiDBP was below 90 mm Hg.
Furthermore, another three subjects
although having a SiDBF above 90
mm Hg, still showed between a 4 and
9 mm Hg drop in their SiDBP. The
remaining 15 subjects, however, were
considered inadequately treated by
stopping their anti-hypertensive
medication and adding Chlorefla to
their diet; i.e. SIDBP either rose during
this period or fell by less than 4 mm
Hg. Thus, following the conventional
pharmacological criteria for assessing
response, it can be stated that 38% of
our subjects showed some
improvement in their hyperiension by
adding Chlorefla to their diet.

This Improvement with Chlorella
supplementation, however was
amplified when only 2 4 mm Hyg change
in SIDBP was used to evaluale the

response. When the first SiDBP of °

subjects {when most were taking an
anti-hypertensive medication) was
compared to their last visit (after three
months off medication and two months
of taking Chlorella), five subjects
showed improvement, six had an
essentially unchanged SiDBP, and 13
had a worsening of their hypertension.
Therefore, according o these criteria,
the SiDBP of eleven subjects had as
good or better control of their blood
pressure with the dietary supplement
as they had by taking an anti-
hypertensive drug. This effect was
even more.dramatic when these same

criteria were applied to compare the
SiDBP after one month off medication
and placebo and after two months of
dietary Chiorella. Here nine subjects
showed improved SiDBF, seven were
stable, and one-third showed a
worsening of their hypertension. This
finding that two-thirds of the subjecis’
SiDBP either impraved or was stable
without their anti-hypertensive
medications suggested that for these
subjects dietary supplementation with
Chlorella either improved or kept their
hypertension under control.

Physical exams and electro-
cardiograms did not change between

-the beginning and end of the study

period. Blood cell counts, routine
serum chemistries and urinalysis of tha
study population were within normal
limits and no single variable
significantly changed over the three-
month course of the investigation.
However, when serum
cholesterol, high- and low-density
cholesterol were measured, the
averages and standard deviations
were WNL, but there were numerous
statistically significant changes over
the course of the investigation. First,
there was a significant drop in serum
cholesteral from the beginning until the
end of the study; p=0.003. High-
density cholesterol dropped after two
months of dietary Chiorella (p=0.03) as
did low-density cholesterol (p=0.003).

Qur study also sought to determine
if dietary supplementalion with
Chiorella improved the quality of life
of these hyperensive subjects. The
Psychological General Well-Being
Index was used for this assessment
(Dupuy, .1984) wilh responses
summed to creaie six subscales which
measured anxiety, depressed mood,
pasitive well-being, self-control,
general heallh, and vitality. The
subjects’ parceived level of anxiaty was
significantly decreased (p=0.02) while
depressed mood was significantly
improved (p=0.02} aver the course of
the study. The subjecls’ sense of well-
being was significantly better
(p=0.007) and there was a frend for
improvement of the subjects’ perceived
changes in self-control, general heaith
and vitality by the end of the study. The
sum of the scores for the General Well-

fotal .

‘having documented symploms of

© oo ey

Chlorella

Being Index showed statistically
significant {p=0.01) improvements.
These results indicated that subjects
were feeling better averall and
particularly their anxiely and
depression improved significantly,
because of the combined effects of no
longer having to take their regimen of
anti-hypertensive drug(s) and
supplementing their diets with
Chiorella.

Ulcerative Colitis

Ulcerative colitis is a common,
chronic form of inflammatary bowel
disease that is characterized
histologically as inflammation invalving
the mucosa and submucasa of the
rectum and colon. Its most common
symptoms are abdominal pain and
bloody diarrhea although those
afflicted may also suffer from anemia,
fatigue, weight loss, rectal bleeding,
dehydration and malnutrition. The
cause of ulcerative colitis is unknown
and there is currently no cure. While
available drug therapy for ulcerative
colitis is often disappointing, most
patients get some relief with a-
combination of sulfasalazine and
corticasteroids. Up to now, no special
diet or dietary supplermnent has been
proven effective in (he treatment of
ulcerative colitis and, therefore, the
purpase of our study was to delermine
if patients strongly symptomatic for
ulcerative colitis would benefit from the
inclusion of Chlorelia in their diel
(Merchant and Andre, 2001)

Ulceralive colifis is dafined as

hematochezia and diarrhea, negative
stool  cultures, and typical
sigmoidoscopic findings such as
superficial ulceralions, dislorted
mucosal vascular patterns, granularity,
and exudate. From these dala, a
Disease Activity Index (DAI) can be
compuled from four subscales,
consisting of: stoo! frequency, rectal
bleeding, mucosal appearance, and
physician's overall assessment (Kam
el al., 1956). To be eligible for our study,
subjects had to have suffered from mild
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to moderate disease for al leasl year
and have a tolal DAl between 4 and
10, inclusive. The nine subjects
enrolled ranged in age from 25 to 56
years and had at baseline, an average
DAl ot 7.2 = 2.4. They supplemented
theirdiets with 10 g of Chiorella tablels
and 100 mi of Chiorella liquid extracl
daily for the two months of the study.
Each participant returned to clinic
every four weeks when blood samples
were taken in order to assess any
alteralions in ‘serum chemistries, cell
counts, and sedimeniation rate. A
flexible sigmoidoscopic examination
was conducied at the end of two
manths.

Eighi subjects completed the entire
two-month study and changes in each
subclass aof their DAl improved such
that the total DAI dzaclined from an
average /.2 = 24 1o 2.8 £ 25 (i.e,
symptoms improved), The mean
decrease in DAl from the beginning to
end of study was 61% and was highly
statistically significant (P=0.008). The
decrease in stool frequency was
statistically significant (p=0.016). The
physician's sigmoidosceopic
examination of rectal mucosa showed
significantly less inflammation (p=0.02)
and his overall assessmeni was that
the patients’ vlcerative colitis was
significantly better (p=0.008). While the
occasions of rectal bleeding were less
for most subjects, the change was not
significant {(p=0.18). All blood analyses
indicated these values remainad within
the normal limits of variation.

Tha effects of dietary Chlorelfa
supplamentalion on their quality of life
were quanlified with the Inllammatory
Bowel Disease Questionnaire (Guyall
el al., 1389) which contained 32
queslions which examined four
aspects of the patfents’ lives: 1)
symploms relaled to the primary bowel
disturbance, 2) systemic symploms, 3)
emotional, and 4) social functions.
Their responses on this questionnaire
indicated stalistically significant and
strong trends for improvements in all
four calegories. Furthermore, they
indicated that they believed the

severity of their ulcerative colitis had
decreased soon after the addition of
Chiorella to their diet, and continued
to lessen or remain stable over the
study's course. Taken together, the DA!
results which indicated that every
participant’s objective symptoms of
ulcerative colitis improved, combined
with the posilive assessment each
patient gave in their questionnaires,
strongly suggested that all the subjects
benefited from supplementing their diet
with Chlorella.

Conclusion

Il has been suggested that
consumption of nalural “whole foods”
rich in macronutrients have many
healthful benefits in individuals who
olherwise ingest a normal, non-
vegetarian diet. Qur reSearch has
focused on the testing of- dietary
supplements derived from Chiorella
pyrenoidosa, in clinical trials. To date,
we have conducted trials in subjects
sutfering from eilher brain cancer,
fibromyalgia, hypertension, or
ulcerative colitis. They consumed 10-
20 g of Chiorella tablets and 100-150
mit of Chiorefia liquid extract each day
for two or three months. For validity,
these studies were designed and
carried out according to current
conventional methodolagies used in
the pharmaceutical industry for drug
development and tasting. The results
of these clinical trials suggasted that
daily dietary supplementation with
Chilorella may reduce high blood
pressure, lower serum cholesterol,
accelerate wound healing, and
enhance immune functions. [is
potentiai to relizve symploms, improve
quality of lile, and normalize body
functions in patients suffering from the
llinesses studied here suggest that
farger, more comprehensive clinical
trials of Chlorella are warranted for
these, as well as other chronic
iflnesses.
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