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responsibility for carrying out the activities of the
ystem; their number is about 102 in healthy per-

n. The two major classes of lymphocytes are- B: cells, 6.
* to maturity in bone marrow, and T cells, which
d in the thymus. Both B cells and T cells rec-
cific antigen targets. B cells work chiefly by se-
uble substances called antibodies into. the body
fluids, or humors (humoral immunity). Antibodies typically
ot with circulating antigens such as bacteria and toxic
molecules, but are unable to penetrate living cells. T cells;
ifi: contrast, interact directly with their targets, attacking body g
- cells that have been commandeered by viruses or undergone
trapsformation  (cellular - immunity
der actively. inhibits B and T cell prolifera-
tion, and may be regarded as a possible :mmunosuppressant 9.
for autoimmune disease treatment.

Bmdmg of phorbol esters to receptors initiates mu!uple :
+'changes: in: cell- function.- The typical.phorbol ester repre- - . 10.
paradlgm for a tumor promotet‘established in:mul- - -
arcinogenesis mediated by protein kinase C-en-

- However; novel -phorbol ester - receptors have
i recently been discovered with Rac-GTPase-activating pro-
tein activity, and identified as Ras guanyl-releasing proteins
¢ Ras signaling.2846 Inhibition of phorbo} ester
binding by Chlorella powder may have: potentlal for block-

ing cell tmnsfonnatlon
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CONCLUSION

Konishi F; Tanaka K, Himeno K, Taniguchi K, Nomoto- K: Anti- i

In v:tra screemng of Chiorella. powder revealed 2 mod-
" erate inhibition of a wide variety. of cytokines, MMPs, B
cell and T cell proliferation, and ‘phorbol- ester: binding.
Chlorella strongly inhibited PTPs such as CD45 and PTP1IC
and moderately inhibited PTP1B and: TC-PTP..If the. activ-
" jties. are confirmed in in vivo systems: they could have im-
portant implications for. inflammatory disease as well as di-
abetes, immune dysfunctions, cell proliferation - disorders;
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 TaBE3. CHLQ;;;LLACPOWDESR ;NIS-HBGIT‘?NASEEI We screened 4 Chlorella powder in a battery of 52 in vitro ?Vrgiégp'-rerg_ulated and!qr activated dugng inflammation-and tion is its ahility to cause B Iymphocytes ‘to differentiate into
e RECOMBINANT CASPASE> v = 2 ™ ) assay systems for inhibition of immune cell proliferation, phy 51019.8‘“’1 Femodelm-g processes' In response to specific cells that synthesize antibodies. I1.-6 is also known as he-
e p ICeo (ug/mL) cytokine production, and various enzyme Activities. : I, {ncl.udmg cytokllrésga %{g}\;fﬂl fz_ic_to.xfs, and extracellu- patocyte stimulating factor because it induces hepatocytes
Peptidase caspise #5507 ~300 Chlorella powder was found to very potently inhibit the Vat;';x Interactions. o In_hrlbmon .Of MMPS by to form acute-phase proteins, including fibrinogen. It is the
: 203 D45 and PTPIC PTPs. The CD4S5 PTP is a member of the ¢ t,a.gzgﬁc_t has potential for Intervention in cancer, main growth factor for activated B lymphocytes late in B -
 Caspase 3 301 receptor-like transmembrane protein phosphatase - family. atoid arthritis, autoimmune diseases, periodontitis, tis- cell differentiation. 1L.-6 also acts as & ¢o-sumulator of T
Caspase 6 L Studies have shown that CD45 is essential for the T-cell re- !?0,"’ atherosclerosis, aneurysm, and heart failure. lymphocytes and of thymocytes. It acts in concert with other
Caspase 7 , 261 ceptor to couple o second messenger pathways, IL-2 pro- ella powder had a weak inhibitory ,acnvity against cytokines that promote the growth of early bone marrow
 Caspase 8 : fra- duction, and the proliferative response of T cells to specific ;’ 6, 7, and 8. Caspases are the executioners of hematopoietic stem' cells. [1-6 “acts as an inducer of the
Chiorella powder was tested in duplicate at ser;a;c‘fféinym o antigens. One model of CD45 action postulates that its role et Hcell d‘;aﬂ? (apoptosis), a normal process used acute-phase response by controlling the transcription levels
ons from 300 to 0.3 ug/mL in 1% DMSO lf-o re:r regression is to dephosphorylate lck on the regulatory tyrosine, making gically to eliminate specific cells or cell types with- of acute-phase proteins.
assay. ICso values were calculated by mon- it possible for the kinases to respond to T-cell receptor occu- agg;lg surround;)ng cells or causing an inflammatory IFN-7y has antiproliferative and antiviral properties. JFN-
analysis. pancy. 132932 Inhibition of CD45 tyrosine phosphatase ac- caspases belong to a family of proteases char- ¥ is-a powerful activator of mononuclear phagocytes, in-
e tivity would likely have immunomodulatory effects. ' %’ a ;y steine residue in the active site and display creasing their ability to destroy intracellular microorganisms
PTPIC, also known as HCP, SHP and SH-PTF1, is a non- for Asp residues. Caspases are present in all cells and tumor cells. It causes many types of cells to express
transmembrane type protein tyrosine phosphatase that con- _spase,bwhlch becomes acuyated,;thm ugh- prote- class 2 MHC molecules and can also increase the expres-
oy Cionsiia Powpes IniaimioN OF CYTOKNE . ains two sc homology-2 (SH2) domains. The SH2 domain. 380 Oy other proteases, including other cas- - sion of class I MHC molecules. IFN-y facilittes differen-
Taste 4. pigzucnom e Human PBMNS . is believed to have dual roles: as a facilitator promoting in ~:LCaspase. inhibition by Chlorella - powder tiation ' of both B and- T:lymphaocytes. It is a powerful acti- -
, ' ik - teractions ‘between cytoplasmic signaling molecules and” ,g?;ﬂéz';l:;eth;rapgunq ?ftc"ll(?acy for such diseases vator'of l_\IK cells and also activates neutrophils and vascular
Modiator release assayed ICso (18 specific phosphotyrosyl residues on activated (ie., au- L talr !;;0};16 s disease, and cerebral or Bndothffhal cells. IFN-v is-decreased in chronic lymphocytic
G " 449 . _..tophosphorylated) growth factor receptors, and-as a seif-reg- bas a, UV wou contraindicated for other leukemia, lymphoma, and IgA deficiency as well as in those
IL-1p ; ST Y " _ulator of phosphatase aciivity. Its function has recently been Cchas cancer. : infected with rubelia virus, Epstein—~Barr virus, and cy-
L2 : 492 Tlinked to immune regulatory. activity.!*!>30 Inhibition of. pp\;d%r\lrgoderately blocked IL-18, 1L.-2, 1L.-4, tomegalovirus. Recombinant IFN-v-has been used in ‘the
%:g 347 PTP1C activity by Chlorella has the potential for therapeu- . :crilen late-a rflzlease from human PBMNS. IL- treatment of a variety of conditions, including chronic lym-
TEN-y . S i’%ﬁ - tic benefits for antoimmune diseases. Other PTPs such as , ac);i vaﬁCYC z;se to ?Iel‘:iate cyclic Al\_'IP lev- phocynp leukemia, mycosis fungoides, Hodgkin’s disease,
TNE-ct : coo 27 PTPIB and TC-PTP are also moderately inhibited by the that Serf;‘; Pl‘ﬁielm nase A, and induces and various other disorders. IFN-y was also found to be ef-
- T iate at serial concentza  Chlprella powder. = ihce. ular gene transcription ac-  fective in decreasing synthesis of collagen by fibroblasts and
Chlorella-powder was tested in d‘ﬁp gﬁf[SO for each cytokine PTPIB is a major intracellular PTP first isolated from hu Induces synthesis of enzymes that generate might have potential for the treatment of connective tissue
tions from 300 fo 009 ”g/ﬁﬂ lt]\ciilob non-linear Tegression man placenta. It consists of a single catalytic domain and resulting in fever. At low concentrations, the disorders. R ,
_assay. ICso values were CalcHa y L ~hydrophobic: carboxyl terminus responsible for localizin are primarily lm{ll_unorcgu}egory. IL-18 acts TNF-x is a cytotoxic monokine produced by macrophages
analysis. i the enzyme to the endoplasmic reticulum. PTPIB is in ctivators to facilitate CD4* T lymphocyte stimulated with bacterial endotoxin. TNF-« patticipates in in-
' volved in regulating tyrosine kinases by controlling thei ell as B lymphocyte growth and differen- flammation, wound healing, and regeneration of tissue. TNF-
phosphorylation status. Overexpression of this enzyme ha o wlates ?fmlnple cells to act as immune or o, als().'known-'as*cache'ctin,' can induce septic ‘shock and
o : 7 o G  been linked to several oncogenic discases. Studies conducte :_ppﬁse effector cells, and also induces its cache?na. It facHlitates leukocyte recruitment, induces angio-
Tabig 5. CHLORELLA POWDER INP“BE% on frozen sections from ovarian and breast cancer patient well as that of I1.-6 by mononuclear phago- genesis, and promotes “fibroblast proliferation, TNF:e can
PROLIFERATION I MOUSE SPLENOCYIES indicate increased expression of PTP1B along with othe: endothelial cells. IL-1B resembles combine with receptors on selected tumor cells and induce
ICso(g/mL) protein tyrosine kinases.!6-33-35 - Inhibitory  activity b Vahtory properties. ) ' cell lysis. It mediates the antitumor action of murine natural
- Chlorella powder has the potential for the prevention, the formation of other cytokines produced . cytotoxic cells, which distinguishes their function from that
¥ treatriiént of breast ani‘ovarian cancers: = © - ncluding:IFN-y-and lymphotoxins: In- ~ of NK and:cytotoxic T cells. TNF-a: was. termed: cachectii
cells 4.5 - | B EPTP belongs o 4 diverse family of PTPs thit: alon gszxs may lead to antigen-specific T lym- because of its ability to induce wasting and anemia when ad-
e in duplicate at serial concentia: - with other kinases, regulate the critical level of phosphory ?ié" Pigmf“ﬂs natural killer (NK) cell . ministered chronically to experimental animals. -
Crorelle powder Wbs * [L.Hin g 4% DMSO for each cell = 1ation necessary for intracellular signaling, cell growth, an aies the cytolytic action of NK cells - These responses are necessary in order to modulate phys-
ions from 300, to Of?:S 'ﬁﬁs were calculated by nonelinear . gifferentiation. TC-PTP is a 48-kDa intracellular phos fl iological processes. However, the sudden increase in_ the
?golg:;i?loﬁn:ls;:i}; = : PR hatase consisting of a single catalytic domain and a no concentration of pro-inflammatory cytokines such as TNF-
e B catalytic C-terminal segment that plays an important role i . e, IFN-v, IL-18, and IL-6 that occurs from exposure to a
: S e regulation and Tocalization of phosphatase activity.! VI T , superantigen or during a massive infection is also called a
T-cell tyrosine phosphatase inhibition by Chlorella pow . wth and differentiation factor for B “cytokine storm,” and results in host system shock. Over-
| o L has potential as an inhibitor of T-cell proliferation. cae“ﬁpalgges and s a switch factor for  shooting activation of I-4 could be linked to allergic asthma
 Tapis 6. CroRELA POWDER INHIBITION OF PHORBOL - Chlorella powder was found to inhibit the MMPs MME: el Q pﬁomoges clonal growth of and atopic dermatitis. Several cancer types have been asso:
T Heipr RECEPTOR BINDING IN IC_IEEhf_E_______.__ “+ 1, 23, =7, and 9. The inhibition of MMP-7 was about se ! 1»"59 ass Il major histocompatabil- ciated with production of high levels of IL-6. Furthermore, -
Lo gl e 10 13 times stronger than that of the other three MMPs w olecule expression. and cnlargemt?nt inflammation may lead to atherosclerosis and be closely cor-
Sinding assayed o comparing their ICso values. The MMP family shares ¢s. Both murine and human 1L-4 in- relatefi to additional human disease processes.”*1-43 Thepe-
s S e IS — Lificant sequence homology and & common multidom ymphocytes to synthesize IgE. Hu- - - fore, inhibition of pro-inflammatory cytokines by Chlorella
Phorbol ester - - : L ee———" . gtructure. On the basis of their preferred substrates, they. CD23 expression in B lymphocytes powder could have profound therapentic benefit. -
s i dnplicate sena:hC Omﬁg‘ be divided into five main classes: collagenases, gelatina Umans 1L-4 may havg some role in _ Chl_orel{a powder was found to inhibit B and T cell pro-
to 0.3 pg/mL in 1% DMSO for. the O son ““stromelysins, membrane-type MMPs, and others. These P o rlgfcrauon in mouse splenocytes: and thymocytes, respec-
ues were calculated by mon-lineat Tegrea zymes demonstrate very low activity in normal tissue Y types of cells. A significant func- - tively. Lymphocytes are small white blood cells that bear




lymph nodes. Their results confirmed that Chlorella en-
hanced immunoglobulin (Ig) M antibody production by cir-
culating lymphocytes and lymphocyies of mesenteric lymph
nodes as well as IgG antibodies by splenic lymphocytes and
lymphocytes of mesenteric lymph nodes.

In a previous study we found that Chlorelia powder has
an anti-tumor effect against mouse mammary adenocarci-
noma (adenocarcmoma 755)  cells- subcutaneously trans-
planted into BDFI mice (authors’ unpublished data). in an
attempt to elucidate the mechanism of action, we conducted
this in vitro study using 52 assay systems to screen for the
potential effects of Chlorelia powder on receptor binding,
enzyme activities, and immunomodulatory activity.

MATERIALS AND METHODS

Materials

CHLORELLA strain) was produced (1ot number SCA2216)
by Sun Chlorella Corp. (Kyoto, Japan). The powder was pre-
pared by crushing the cell walls in a Dyno mill (WAB, Inc.,

Maschinenfabrick, Basel, Switzerland) and. spray drying.
The Chlorella powder was weighed and dissolved in 100%
dimethyl sulfoxide (DMSO) to make a 75 ‘mg/mL stock so-
lution and stored at —20°C, and serial dilutions were: pre-
pared with DMSO on.the day ‘of assays. Chemicals used in
the receptor binding; enzyme, and cellular assays were pur-
chased from the following commercial suppliers: active ma-
trix: metalloproteinase (MMP) enzymes MMP-1,:-3, -7, and

coumarin-4-yl)-Pro-Leu-Gly-Len-DPA _[N-3-(2',4'-dinitro-
phenyD)-L-2 3~d1ammoproplony1] Ala-Arg-NH; = (Bachem,
Bubendorf; Switzerland); caspases 1,3, and 8 and acetyl-
YVAD-7-amino-4-methylcoumarin  {AMC) - fluorogenic

substrate for caspases 3 and 7, and acetyl-IETD-AMC fiu-
orogenic. substrate for caspase 8 from Biomol (Plymouth
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“utes for PTPLC.!Z15 An ELISA was used for quantitatio

_ Chlorella powder from Chlorella. py reno:dosa (SUN. overnight: The reaction was initiated by addition of Chlorell

0 from Calbiochent {L.a-Jolla; CA); MCA “(7-methoxy-:

substrate for ‘caspase 1, acetyl-DEVD-AMC  fluorogenic

PA); caspases 6 and 7 (Pharmingen, San Diego, . (pH 7.4) for 180, 60, 120, 60, and 60 minutes for casp:
. 1, 3,6;7, and 8, respectively at 37°C.21-2* The proteol

- product was then read spcctroﬂuoromemcaﬁy w1th €

'aczcl (MOPS), 4-(2-
fonic. acid (HEPES),
canavalm A (Con A), and phorbol 12,

\j})
hpopolysa “haride -

“sine: - phosphope; ;)tlde from UBI  (Lake
[PHIPDBu and [°H n Perkin
MA); T-cell-PTP (TC PTP) (Ncw Engls
erly, MA); enzyme-linked immunosorbent
kits for interlevkin (IL)-18, interferon (IFN)
“1L.-6,.and tumor necrosis factor (TNF)-a.

tems (Nhnneapohs MN); human penpheral ,
clear cells. (PBMNS) froin the Chinese Blood S

-dibutyrate (PDBu)
from Slgma Chemical Co. (St. Louis; ‘MO); Fyn (p55fyn),
protein tyrosine phosphatase (PTE) 1B, PTPIC, and tyro- -

- overnight at 37°C% Cytokine levels in the condi

dation (Taipei, Taiwan); ICR . mice fron
Servii

Germany).

,(’I‘alpel) human recombinant. CD45: from. MDS, :

rvices (Bothell, WA); and DMSO from Merck; - overnight at 37°C.2° Cytokine levels in the condi

: medlum were then quantitated using a sandwich ELIS

Methods

In this study, we used 25 enzymatic and 27 receptor/cel-
lular assays, but describe the materials and methods only for
the assays demonstrating some activities.

éell + LPS proliferation assays

lorella powder and/or vehicle and 10 pg/mL LPS-
lated B lymphocytes isolated from the spleen of
Bfc mice were incubated with [*H]thymidine for 48
at 37°C.26-27 Bound radioligands were separated from
by vacuum filtration using a Micro96 harvester (Ska-
Instruments, Inc., Tranby, Norway). Quantitation of
midine incorporation in the filter was determined us-
intillation counter.

PTPase assays of CD45/PTPIC

Wells were coated overnight with fyn kinase-phosphory
lated substrate poly(Glu:Tyr) (4:1). The reaction was init
ated by addition of Chlorella powder and/or vehicle and the.
appropriate dilution of enzyme in imidazole buffer (pH 7.2
at room temperature for 20 minutes for CP45 and 30 min

+ . Con A proliferation assays

refla powder and/or vehicle and 3 pg/ml. ConA-
ed T lymphocytes isolated. from the thymus of
‘mice were incubated with [PH}thymidine for 48
7°C.2527 Bound radioligands were separated from
cuum filtration using a Micro96 harvester. Quan-
‘[*H]thymidine incorporation in the filter was de-
using a scintillation counter.

of poly(Glu:Tyr-P).

PTPase assays of PTPIB/TC-PTP

Wells were coated with substrate tyrosine phosphopeptid

powder and/or vehicle and enzyme in imidazole buffer (p
7.2) at room temperature for 30 mimites.!517 An ELISA wa

hosph tide. =
used for quantifation of tyrosine p ogp opepli binding assay using [3H] PDBu
uot of mouse brain membrane prepared:in modi-
1 buffer was incubated with 3 nM [FHIPDBu
as at 25°C. Nonspecific binding was estimated
ice of 1 uM PDBu.?® Membranes were filtered
d, and residual radioactivities on the filters were

etermine specifically bound PH]PDBu.

Peptidase (MMP) assays of MMP-1, -3, -7, and -9

“Chlorella powder and/or vehicle was preincubated for
minutes at 37°C with the active enzyme in a reaction mixtur
containing modified 50 mM MOPS (pH 7.2). The reaction
initiated by addition of MCA-Pro-Leu-Gly-Leu-DPA-
Arg-NH, and incubated for 120 minutes at 37°C. 18-20 Engzy
activity was determined spectroﬂuoromemcally ‘with exc
tion at 460 nm and emission at 520 nm by measuring the
mation of fluorescent MCA-Pro-Leu-Gly. ,,uor Plus (Tecan, Grodig, Austria) fluorome-
_for spectrofluorometric and ELISA quantita-
idine incorporation and amount of [*H]PDBu
und were quantitated by counting on a Mi-
ation counter - and- Betaplate - scintillation
from Wallac, Turku, Finland), respectively.

Peptidase (caspase) assays of caspases 1, 3, 6, 7, and

Chlorella powder and/or vehicle was incubated with
pase and fluorogenic substrate in modified 50 mM HEI

data analysis =~ .-

der was tested at 300 ,u,glmL in duphcate
response study was conducted if activity at
>50% inhibition. The percent mhnbmon
follows

tion at 360 nm and ernission at 465 nm.

Cellular assays of release of the mediators IL-18,
IL-6, and INF-a

Chlorella powder and/or vehicle was mcubated Wlth

ng/mL LPS-stimulated human PBMNs in pH 7.4 m ts;of sample — Counts of

minimum control
aximum control —
mm' imum control .

medium were then quantltatcd usmg a sandwich ELIS Comnts of | X 100%
Cellular assays of release af the medzator.s' IFN-v,
IL-2, and IL-4

Chlorella powder and/or velncle was incubated W
pg/mL Con A-stimulated human PBMNs in pH 7.4 m

y concentraﬂcn (ICsp) values were esti-
- regression using Data Analysis Tool-
tion System, Inc., San Leandro, CA).

o assay systems to screen for 25 en-
rs/cellular activities. Chlorella powder

CHENG ET AL.

exhibited inhibitory activity in the following assays, with
ICxg values ranging from 0.678 to 301 pg/mL.

Potent inhibitory activities were observed for the follow-
ing: CD45 and PTPIC PTPs (ICs0 0f 0.678 and 1.56 pg/ml.,
respectively). The inhibitory ability of Chiorella powder was
stronger than those of sodium orthovanadate (ICsy of 2.6
and 77 pg/ml, respectively) and ammonium heptamolyb-
date (ICsg of 17 and 1,235 pg/ml., respectively}), which are
known to be potent inhibitors of PTP.

Moderate inhibitory activities were observed for the fol-
lowing: production of the cytokines TNF-«, IL-2, IFN-y,
1L-6, IL.-18, and IL-4; proliferation of LPS-stimulated B
cells and Con A-stimulated T cells; and enzyme activity of
MMPE-7, PTPIB, the protein tyrosine kinase Lck, TC-PTP,
MMP-1, phorbol ester receptor, and MMP-3 (ICs, range,
11-185 pg/ml.).

‘Weak inhibitory activities were observed for the following;

- the peptidases caspase 1, caspase 3, caspase 6, caspase 7, and
- - caspase 8; MMP-9; and the transcription response action of

nuclear factor of activated T cells (ICsg range, =200 pg/mL).

The moderate and weak activities of this powder in the
assays mentioned above were weaker than reference stan-
dard compounds tested in each assay, but are briefly de-
scribed since the inhibitory activity is still significant.

The Chlorella powder did not show any significant iphi-
bition in other enzyme and receptor binding/cellular assays
{data not shown). Tables 1-& summarize the results.

Tase 1. CHrorerla Powper InFmsrrion oF PTP ACTivity oF
Human Recomsinant CD45, PTP1B, PTP1C, anp TC-PTP

PTP assayed ICsp (pg/mL)
CD45 0.678
PTPIB 65.3
PTP1C 1.56
TC-PTP 114

 Chlorella powder was tested in duplicate at serial concentra-
tions from 300 to 0.3 ug/mL in 1% DMSO for each- enzyme
assay. ICsp values were calculated by non-linear. regression
analysis. -,

TABLE 2 CHLORELLA POWDER INHIBITION OF VMMP ACTIVITY- GF
Human. RHEUMATOD SynNoOvIaL FBrosiasT MMP-1-or HUMAN
RecoMBINANT MMP-3, MMP-7, ano MMP-9

Peptidase MMP assayed ICsy.(ng/mL)
MMP-1 ' 127 -
MMP-3- - ' .18
MMP-7 181
MMP-9 , B VAN

Chlorella powder was tested in duplicate at serial concentra-
tions from 300 to 0.3 pg/mL in 1%

DMSO for each enzymef

assay. ICsy values were calculated by non-linear regressma B :

analysis.
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INTRODUCTION animal experiments have documented a variety of pharma-

rof 3-8 jxm, and is believed to have sur-. .. . ing improving hypertension®* and Tipid metabolism
> than 2 billion years, since the original eu-
sms first came: into existence on earth. Tax-
g, it belongs to the genus of Chiorella,
iember of the Class Chlorophyceae; the
further subdivided, and currently several
are-known.! Owing to its protein content, as
search was started in Japan soon after World
on as a food resource, Currently no re-
for that purpdse, but since the latter half of
la has been used as a health-promoting nu-

nt and health food, contributing nutrients .
vitamins, minerals, fiber, and chlorophyll

- phytochemicals. Numerouns human and -

e

promoting dioxin excretion.® Tanaka et al.> subcutaneotisly -
transplanted Meth A tumor cells into BALB/c mice and then
injected Chloreila extract into the tumors at four dosage lev-
els of 2, 10, 50, and 250 mg/kg post-transplantation. They
found that the injections dose-dependently prevented in-
creases in tumor weight and prolonged survival, When they
repeated the same experiments on athymic nude mice, they -
found the benefits of Chlorella extraci to be reduced or elim-

might be involved in the anti-tumor effect of Chilorella.
polysaccharide extracted from Chlorella, and confirmed the
loendothelial functions. '

mber 2003. Revision accepted 10 January 2004,

cological effects of Chlorella and Chlorella extract, includ-

inated, thereby suggesting that T cells and macrophages =
Komiyama ef al.1° treated female ddy mice with an acidic

positive augmentation of macrophage activities and reticu-"

Sprague—Dawley rats with Chlorella powder to study its ef- -
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