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functioned at near-normal levels; being less-adversely

medications.

The present study was undertaken in patients with
fibromyalgia in order to determine if dietary supplemen-
tation with 10 g of pure Chloreila and 100 mL of liquid
containing CGF normalized ‘body - functions,” relieved
symptoms, and improved quality of life. The investiga-

ion was designed and carried out according to current
onventional methodologies for clinical trials in which
hese patients are involved. We used the tender point
xam to accurately diagnose and- characterize each
atient’s fibromyalgia syndrome. The mean TPI for the
8 participants who completed the study was 32 at
aseline. After 1 month of dietary supplementation with
hilorella, the average TPI had decreased by four points
nd at the end of 2 months, the' mean TPI was 25. This
even-point: drop in the TPI represented 22% average.
ecrease in the intensity of pain from baseline and was
tatistically -significant. -Eight patients.experienced at
east a 25% decrease in pain intensity and two patients’
yain decreased by more than half. = = e

- In addition to their physical examinationg, patients also--
ompleted a self-administered PAQ that” consisted ‘of
Ocm visual analogue scales for pain and  other
ymptoms of fibromyalgia. ‘They were also asked to
maintain a daily diary and to note any change in their
eneral level of physical activity, sleep quality, musculo-
keletal pain, headache and any stresses for that day.
According to the PAQ, the majority of patients noted
mprovements. . in nervousness, activity, " pain, - good
celing, and constipation by the end of the 2-month
tudy. The daily recordings of data by the patients also
icated that there was a great variability in how patients
perceived changes in their fibromyalgia symptoms.
combining the results of the'PAQs and- diaries; we
re able to collect an overall self-assessment for ‘each
tient. According to these compilations, nearly 40% of
“patients felt their symptoms. had improved overall
ile a third of the subjects believed their symptoms had,
hanged. Five patients’ cotiiments led us to‘conclude
tthey felt their symptoms had worsened over the
irse of the study. : RN

At each monthly clinic visit, subjects also completed
series of self-administered questionnaires “dealing
th “quality of life’ issues. The results of ‘the 'HAQ
h measures the functional abilities or limitations of
atients, indicated there was essentially no change
¢ average score over the course of the study. The
les Scale which measures how well a patient deals
~various hassles of everyday life indicated a trend
verage. toward improvement after both 1 and 2
hs of dietary supplementation. . Although these
ovements were not statistically -significant, they
pest that perhaps with less pain, the hassles of life
same not as noteworthy in these patients. The results.of -
baseline  CES-D scale’ indicated- that- the average
nt was clinically depressed. ‘After 1 month-in the .
r.- however, a' 28% improvement oil.average score -
seen among the participants. This improvement was

t}": 1iost part sustained through the second and final -
icians treating patients with fibromyalgia typically
to psychotropic drugs such as amitriptyline in an
t to improve sleep and relievé symptoms. Non-
acological means are also usually employed and

Wright @ 2000 John Wiley & Sons, Ltd.
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affected by chemotherapy ~and =~ immunosuppressive -

- -Chloreila and that such data

include light exercise and psychological support. Nutri-
tional approaches to treatment. however, have received -
little attention. . The design. of the. present:study w

modelled after earlier chinical trial of Super Malic in
fibromyalgia patients (Russell er.al, 1995). Super Malic

tablets which contain two naturally occurring: com-

pounds, malic acid (200 mg} and magnesium hydroxide

(50 mg), had been shown in open label trials to
dramatically relieve the pain of fibromyalgia (Abraham
and Flechas, 1992). In the Russell study, 24 patients
consumed - 6-12 tablets per day for up to 8 months.
Patients were first randomized to placebo and active
compound groups for 4 weeks, were then crossed over for
another 4 weeks, and finally all were offered open label
Super Malic for 6 months. As we did in the present study,
their primary outcome measure was pain as indicated by
the TPI and also, secondarily they examined changes in
functional ‘ahd psychological measures. in:the. blinded,.
crossover segment of the study, the primary outcome

measures .of tenderness and pain showed no treatment

benefit. Significant reductions. in- pain, however, Were

observed in the 6-month open label phase of the trial.

Functional and psychological measures such as the CES-

D, HAQ, and Hassles were not significantly improved in

any phase of treatment. ‘The results obtained in patients
consuming Super Malic thus appear similar to our own
with Chlorella. .

No toxicity in laboratory animals or fiumans has ever
been observed after consuming Chlorella pyrenvidosa
regardless of whether the alga’s gell walls were. intact or
broken. In clinical studies other institutions, amounts of
Chlorella similar to that our group-of patients consumed
were given without any adverse effects (Merchant et al;”
1990). Temperary changes in the general state of heaith,
however, have been attributed to the addition of broken
cell wall preparations of Chlorella pyrenoidosa toa diet. ..
in our earlier study with brain tumour patients, about half
reported temporary imegularity “of bowel rovements -
and/or mild nausea during the first few days of Chlorella

~ pyrenoidosa supplementation (Merchant et al; 1990):
- Abdominal cramping and: flatus were also’report
“intestinal discomforts these patients experience

neously cleared within a few days to a week after
attaining the maintenance daily dosages of ‘Chlorella
tablets and extract. S

Tn the present study in which 20 patients were enrolled,
two voluntarily withdrew. One withdrew because she felt
nausea after taking the Chiorella while' the other just
chose “to- no longer participate:- Responses in. €ach
subject’s PAQ as well as notationsin their: the daily -
diaries suggested that episodes of diarthoea and abdom-

~ inal cramping were the most common adverse cvents.

- Both side cffects are probably related to the high fibre
contact - from_ the Chlorella’s cell” walls which  may
significantly increase peristalsis in some patients. Neither

effect ‘was ever so severe as o require any medical

_ intervention. :

The results of this small pilot study in: 18 fibromyalgia
patients suggest that the addition of Chlorella to their diet
produced a significant reduction in their pain after only 2
months. Almost half of the patients also expressed that
some of their other symptoms had also improved. It must
be recognized that these patients were given open-label
re subject to substantial risk
subject-and the investigator.

hat'patients with fibromyal-

i‘the part of bothiit
gless; the possibility
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since the subjective outcome measures relied on ques- TFabie 3. Patient de mographics
tionnaires and inferviews. Average age a0 2550 T A A
) ange 34— e 4. Average chan i :

. : X . Sex 17 fernales, 1 male & ges in tender points and TP
Dietary supplementation with Chlorella. Each patient SR . . Mean total
med. two components; solid fablets, ‘Sun Chlor- Ethnlcity 16 white, 2 black vist tender points® % Change in tender e '
consu two comp ; soli 1S, Currently employed ~ B 1 7 (121 points from visit 1 Mean TPP %o Change in TP
ella’, and 2 liquid, ‘Wakasa Gold” (provided by the YSK  “Mean education [y} 13 trange 8-17) 2 e 8 NA Bl pals N
International Corporation, Kyoto, Japan). On day Vofthe  —————" 3 by (8-18) 2% 4 (&;45) NA
study, patients began daily supplementation’ of their diet SR s 7 (8-18} T 8% 25 {10_23” 14%

;"2 Tender Point Index with range in parenthesis. ] 2290

with 10 g (50 tablets) of Sun Chiorella and 100 mL of b Seatisti Inde: :
atistically significant from visit 1.(p=0,01); NA, not applicable

Wakasa Gold. The patient consumed each supplement syndrome and if any new medical condition was present

daily fora total of 2 months. They also recorded the count which ‘would contraindicate continuing on the study’s
of Chlorella tablets and total volume of Wakasa Gold dietary supplement. A ‘careful musculoskeletal assess=
consumed each day in their study diary (see below). ment was made to determine the number and jocation of

Table 5. Results based on change-in TPI

tender points as well as the TPL. On each of the three

Study diary. Each-patient was given & log: book and clinic.visits, approximately 20 mL of venous blood was Status based an change in TPI®
instructed to record the following information each day: collected into vacutainer fubes for analysis of serum Very significantly impraved (>50% drop in TPl Number of patients Perc _
(1) total number of Sun Chlorella tablets taken;.(2) total . Chemmistry, haematology with differential, and T lympho- Significantly improved (>25%-50% drop In ™) 2 e P
volume of Wakasa Gold liquid drusk; (3) name and total | £yie subset analysis by flow eytometry. All samples were Mﬁgfr'f“e” improved (>10%-25% drop in TP 6 33
daily dose of any concomitant -drugs; (4) list any analysed by MCV. Hospital Clinical Laboratory. : No clfal::n F;’f’;g:’ (>5%~10% drop in TPI} 3 v
symptoms. of fibromyalgia which have gither improved T , Mildly wgmse b/"B;ha"er_m L 5 28
or worsened; and (5) ~omment on general level of Statistical considerations. The sample size for this pilot Significantly WO,S;?;E;"CfefS? in TPY) 8 LB
physical activity, sleep quality, musculoskeletat -pain, study of Chlorella was based on the results of the double- Very significantly worse {";5539? increase in TP1) 1 0
headache, and any stresses for that day. plind placebo . controtled ibuprofen-alprazolam study " _ increase in TPI) 0 6

, conducted  with fibromyalgia patients (Russell et al.. * Tender point index and % change from baseline TPl ' 0
Plan and design. The following methodologies were 1991). In that study,. 15 patients receiving active ) '
atilized at baseline and after the first and second months ibuprofen and active alprazolam experienced an average
of dietary supplementation with Chlorella. .. 7 point (30%) drop in TPI from an average baseline value ; :

: : - R of 23.1.ta 16.1 after 6 weeks, i.e. the end of the blinded Table 6. Patient questionnaire—changes from visit 1 ¢ sci '
Clinical measures. Clinical assessments. Were made on treatment _period. A parallel  group of ‘14 patients ymptom ailonis & o visit 3 '
the occasions of the three clinic visits by asking patients, . _receiving lacebo: ibuprofen and placebo alprazolam 1 0‘“‘9""‘ Patiants worse (nl - Change from Visit 1*
to complete a general patient questionnaire (PAQ) which . experien an average 4.4 point (17.5%) drop in TPl 9 ] 8 : JE ELRL
consisted of .a number of questions-and several 10cm. .. from baseline to week 6. For the present open-label study, 8 4 151;,::
horizontal visual analogué ScaleS,-,Th"«?'PaﬁanS, perceived we used a similar sample size. Furthermore, in order to'be ce 10 6 L 5%
pain was guantified using & ,visua}‘zaﬁalaggig'_sdalgg(VAS) s cligible; patients Were reQuircd'tojShow 2+ tenderness at nrfral tacli 8 4 21%
“on which the left end was marked “No Pai * while the 11 tender points: It was hoped that such rigorous selection :: arrhoea "o : 10 g 8%
right end was marked “Severe Pain’ (Russell et ,1991). - would ensure a study sample with potential for & greater nstipation 6 10 12%
Since patients With;ﬁbr,omya!gia:i,i;s'ualﬁlyi cpol worsen- magnitude of improvement so that an average drop in TP1 Bdominal cramps 12 7 “ﬁ;f
1o ' 1%

5 as used to of 7 or more after 2 months of dietary - Chiorelia:

supplementation would be indicative - of statistically -

ant improvement in pain- level. “The  results- of
rpoint exams as well as those obtained from the

ositive number is the % i '
avarage % improvement while a negative number in

ing of their symptoms by pOOT S1¢¥E, aV
tween the beginning and end of the study.

assess the patient’s quality of s terminal anchors
indicated Very P! .on.the onthe  signific

right. A-separate-10 cm.V the t& i \ _
sense of restfulness the patient perceive * other‘physical anid clinical measures at baseline and'after

The terminal anchors indicated ‘Fully Rested” on the Teft - 1 and .2 months . of dietary - supplementation with

and *Very Fati'gued',:,on,the::ight I Chiorella were statistically compared using paired t-test.
Functional abilities or limit essed by e B -
'Z,(_P}{ZQ)

dicates the average % worsening of a symptom

ne il

r c:;m}efl the same examinations for the two subsequent
: visits. The gcneral physical examiﬁation's in atcd

nth ~~ On each visit, patients. com ies of four
1 - eac A pleted .a: sene — o
subjective assessments which included a genéiﬁl?;étfiz?tz o
qu:jshonnalrc (PAQ) that consisted of -10cm  visual
gn tan(;_gue scales for “pain- and other symptoms, the
werg e ford HAQ disability questionnaire; - the ‘Hassles
Cotn and TP for he e Scale, and the National Institute of Mental Health CES-
D Tie ) AT T s il ulated D seale for depression. Comparisons of the variou:
splementation with Chlorella, there w nh of dicary  patametes obiained from the PAQ complted at basline
cass of one ot lio, thite e t ~ and at the end of the study are presented in Taﬁle:aﬁs?%ge' '
e ota. The macan TPL, which was 32 7 results of the PAQ suggested that the majority of onts.
o T e e oghs The experienced at least.a modest improvement in gza iint:i"'
e o o ot 2 ot their symptoms of fibromyalgia. However, most 'a:? P
D e o Ao o Sooh n 2 stati also reported an increased frequency. in. ef iég& ot
O e e miiotis’ I . g:g;'léoela] and abdominal' cramping. These ﬁgb' ad?éfgcf
, ents  events, however, were never SO severe as to requi
. medical intervention or to limit the,act?:itit:s rggu :1152'

- Clinical measures

the Stanford Healthr:Asscssmept'z:Qlie_stio 1
(Russell et al., 1991). This. nent has

_ fibromyalgia patients in.a num
al., 1991). In addition, a brief qu

- assess the level of actual physica
exerted within the past week. A
“was also asked to determine wh
from pyrthosis, abdominal cramping, pa
excessive flatus, or diarthoea: -
Depression. was identified by .the
miologic Studies-Depression (CES-D) Radlc

. 1977). The level of anxiety was-assessed USIDE. Ocn
‘line VAS asking the level of “anxiety with

RESULTS

Twenty patients, - 19 females ‘and ‘ORE male, -with::

q fibromyalgia syndrome were enrolled in this study of

ient suffered dietary Chlorella supplementation. Two. of the -women

. Gon. - however, volustarily withdrew early on in the stidy; on
because she felt some nausea: after faking the Chlorell,

. and the other because-she decided she no longer wante
to participate. Eighteen patients, therefore; ‘completed th
entire- 2-month trial and their baseline: demographics al
presented in Table 3. S

<Always Feel Very Anxious™ on.the 1l ht. Ano
‘measure used for anxiety was the Hassles Seale (Dailey et
al, 1977).. . I ST

' Physi'é'al agsessments iZ
‘ | ée:s _':I:‘llgaractenzed according to  the  per
gg Iilt]éen Ip:tﬂi::l;tsz ?égiz/ﬂ;s g:dthe' study, Sixteen of . patients involved s
et T TB1 @ eioght a t?lcsg:ea::fe;?sa?la 5% - "-~The averaged results of the HAQ indicated that
e vt et theis e patients had a - had not been -a significant- change - in: the ﬁlr?ttgherei
B L roained unchange'dehlle  capabilities .of the patients over:the course of. f:hec sl&?c?
.d over the 2-month study period. . ~ (Table 7). The Hassles Scale:-which. measures how we %
W . one-deals with the:.fvati_o‘:is'fhﬂS_‘SleS;:@ﬁé-. éﬁCOﬁnté;‘S %ﬂ

hit @ 2000 Jobn Wiley & Sons, Ltd.

©  Patients were interviewed_and examined in. the clini€
after 1 4

d at every clinic. 0 Chlorella: The 1 1

‘fibromyalgia baseline ‘physical 'and'tjem_iejr:.spoint;-ggxamin'a;tlg

' Phytother. Res. 14, 167-173 (2000

® nd 2+ months of dietary supplementation &

h'es:iﬁvestig’at;_ir;g.'(CMW)ﬁ_ith conducte

physical assessmient. 4
examination was perforined. at every il
to :assess: the. status of ' the patient’s

-~ L otad

Phytother. Res. 14, 167-173 (2000}




PHYTOTHERAPY RES EARCH
168

Phytother. Res. 14, 167-173 {2000}
R. E. MERCHANT £T AL.

Table 1. Tender point sites

Nutritional Supplementation with Chlorella Nmber
= . . - . - . 12 Occiput: .. Paint
pyrenoidosa for Patients with Fibromyalgia 34 Qeciput: at the subaccipial musce insertions
: S , al: at the anterior aspects o ;
78 ' gfapeziu_s: at the midpoint of thF:e utppefrtggr!c;-:f riransverse spaces at £3-C7
9.10 upraspinatus. at origins, above the scapula spine near the medial bord

2”d ||b- at the second costochondral UnCUon: r f;
ct r
v ¥ Ons, just tate al to the juncllons Oon upper surfaces
I3r! 1 GIUteal- in uppEI outer quadl ants OI bu anterior ’Uld (II llHISI:lE
"M 1 [ ttocks in
[51 16 G|EatE‘ tr Opllant?| . pOStEI ior to the tfochantellc prominence
“ ’ ]8 Kl 1ees: at ,the I'”ed, la'fat Dad ploxl!llﬁi to the jﬂfnt llne

Syndrome: A Pilot Study

armack and Christopher M. Wise

nin Commonwealth Univérsfty. Medical College of Virginia

Randall E. Merchant,* Cynthia A. C
[cpartments of Anatomy. and Tnternat Medicine, Virgi
0709, USA

Richmond, VA 23298-

F: i V :
, abl-e 2, Severity scale and tender point-indéx (TPI) -
Severity response to digital pressure :
. - 1!‘\_!0 r;ported tenderness - - R

A ed tenderness - : L ...:._::_-;..Z_.:;: .
’ Tendemzzz :ggg'r-ttzg, b:Ut La'BeI!e indeference, no: physical reéﬁbnse

Tondamen ropored \?v ::rsa 32-. ozj:c_tive physical response {wince, withdrawal)
(onderniess reparted w anticip‘;te csj-.ls, plus an.exaggerated, dramatic physical respo i j

pain so:severe that the patient avoids the expzc?;j (w]mce. Jork, withdrawal)
palpation,

= Sum of severities at the 18 tender poiit sités

“Fibromyalgia. syndrome. is.a <o
available therapy is often disappointing, Mo
exercise and maintenance of 2 regular sleep sch
nitne-if ‘adding siutritional: supplements derived

mmen, chronic musculoskeletal disorder of unknown actiology. While
0i - gatients can be helped Wwith 4 ‘combination”of medication,
edule. The objective of the present study was to deter-"
from-the unicellular green alga, Chlorella pyrenogidosa,

produced any improvements in the clinical and funictional status in patienis with moderately severe
symptoms of fibromyalgia syndrome. Kligible patients had 2+ palpable tenderness at 11 or more of I8
defined tender points and had 2 tender point index (TPI) of at feast 22. Each day for 2 months, partici-
pants consumed two commercially available Chlorella-based praducts, 10 g of “Sun Chiorelia’ tablets and

' d quantified using

100 mL. of liquid ‘Wakasa Gold’. Any ramelioration of symptoms was validated an
semi-ebjective an tematically administered at clinic visits on days ¢, 30

al ‘;l\_ft]a) g);:gf I‘f/'lrl(;lnr;J ll_)c;céggs_adett;uai)tely digested so that only
ter L . ing to break its cell wall

rhg[?;:‘:zsl?l ia: digested by humans (Mitsuda. et ZI. C?é'l?t?t'l)e
'ntainsaa rowth Factor is a water soluble em:act anci
ntains variety of substances including amino acids
slt]i[natés pro;emif, wvitamins,. sugars and nucleic acids,
Hmates of the C_‘GF content. in- raw Chlorellti
oy sa- 15 approximately 5%. A number of scientific
éparati;(r)gl a:sjpa;;tl';a:e s?%wh? that broken cell wall

& racts o orella pyrencidosa

ther” Chlorella species when either lgi;venmor?:ﬁymg'

'(l;lé; E;z&:lt;ng;ihpéotpcol.was approved by the Virginiar
Commmonwealf| niversity Committee on the Conduct of
guidelines anéc rez?x(lialig:fgngi? ;Jl;gzc?rdance food e
o ag-agea . n S

ir;);_z ;:nng ‘;esponslbihtles in the study and h;c? g:;ttz?ﬂ}:g: ;
oo t;ur‘lvsptl}l!t. The ACR criteria were used to achieve
conformity » ith other fibromyalgia syndrome studies
atey :Vare primarily based on the severity ofa
patient’s elx)l erness at each of the typical tender poiiits
measure y palpation (Russell er al, 1986, 1991). -

and 2 briefly summarnize the anatomic I’ocatidns; i

d subjective outcome measures Sys
and 60:of the dict therapy. Eighteen of e 2 month trial. The average
‘ehemistries, formed elements, and circulating
“tymphocyte subsets, Compt d_s¢ 7
had improved their fibroniyaigia symptoms,
the time. of the trial. The resulis of this pilot study suggest that’

tlie. 20 patients enrolled completed. th
TPI for the group which at-onset was 32, decreased to a mean of 25:after 2 months. This decrease was
statistically significant (p= 0.01), representing a 22% decr '
signiﬁt:a:it:'altér'aﬁéns' in_serum ehe 1
' : wws and. self-assessment questionnaires
revealed that seven patients felt that the dietary supplement 1
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