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transient fall in the basal blood glucose level. Thus, we chose this dose as the standard dose for
dose of Chlorella also increased exogenous insulin sensitivity in both

subsequent studies. The same
normal and STZ mice. However, this was not due to a change in endogenous plasma insulin secretion.

Other previous studies have shown that Chlorella alleviated the hyperglycemia in alloxan-induced
diabetic rats (Rodriguez-l1.opez, 1964; Rodriguez-Lopez and Lopez-Quijada, 1971). In these studies,
alloxan-induced diabetic animals, which represent -a model of IDDM, were used to study the

cemic effects of Chlorella were

hypoglycemic effects of Chlorella. In the present study, similar hypogly
¢ time. The resuits from the basal blood glucose

also found in the STZ diabetic mouse model for the first ;
experiments, glucose tolerance tests, and comparative insalin sensitivity tests in normal (non-diabetic)
mice suggest that Chlorella has the potential to lower blood glucose levels. The effects of Chlorella on
basal glucose and insulin levelsin STZ mice are consistent with the earlier findings by Rodriguez-l.opez

and Lopez-Quijada (1971). S
Glibenclamide is a sulphonylhurea hypoglycemic drug which is known to stimulate insulin secretion
from the pancreas. In contrast, Chlorella -did not aiter insulin levels after acute administration. Thus,
Chlorella seems to influence the blood glucose via mechanisms - different to conventional
sulphonylurea hypoglycemic drugs. The improvement of glucose,tolerancc,pmduced by Chlorella,

at the same time as an increased response 10 injected insulin, in the absence of any change in
circulating insulin levels, is m

ore similar to the action of metfomnn,whlchacts by increasing the
insulin sensitivity of target tissues. We havcj'shoanfpr@iousiy:ﬂ)

at the fall in blood glucose following
acute insulin in maximal at 60 min, and that the rate of refun fo sormal is dose-dependent (Williams
et al., 1999b). The present results from : the ‘comparative ‘risulin- sensitive- tests indicate that the
hypoglycemic effect of insulin is: prolonged, which could Tesultfrom. increased tissue sensitivity. or

delayed insulin clearance. If tissue sensitivity to insulin is increased, Chlorella could be acting either
to increase  glucose uptake :?without—,:stimulating:,rinsulinr secretion, or: by suppressing hepatic
gluconeogenesis and glycegenolysis: The first possibility is supported by the measurement of plasma
insulin: levels as part-of the assessment of the compar: tive sensitivity to insulin. The latter hypothesis
is currently b'e_ingszéinves_tig’ated' ratively; it is possible that Chlorella is acting to: disrupt the

iormalphysiological counter-e onses to fises in:circulating insulin levels; for example,
somatostatin or glucagon release. Further experiments

and glucose uptake, will help to clarify the possible
insulin-sensitizing actions of Chlorella:

spon

physiological basis for the hypoglycaemic and
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Plasma insulin level

saline (for injection experiments) of water (for
20 °C for further assay- Plasma insulin was
Science Cat no. RPN 2567).

Blood samples were taken 20 min after the drudgs tor

i stored at —

| experiments) as controls. Plasma was .
Si?tenni?:ed by using EIA system assay kits (Amersham Life

Statistical analysis

£ 8 mice wers oo fr wo di imental days. A two-

. | mi i ¢ Jeast two different experimental days. .

up of 8 mice were combined from a ‘ : ol ey dara
Inztatuﬁ(-lomtzasgp?;i;eg test was used to compare the mean values of two populations of

tailed studen

which were part of 2 normal distribution.

Resuilts
Effects of Chiorella on blood glicose level in normal ICR mice

- : : in after the i.p.
naximum Ti blood glucose occurred 30 min after

tolerance test the maximum 115¢ 10 DIOOT £ in blood
. imi!te gl:czs f;lo(;e of 125 mg/kg of acute Chlorella significantly ?“P_I;_TCSS‘:‘:::;; r:;,ecompare 4
G0 ¢ 30 and 60 min (p<0.05). The lower doses did not procuc M venslamide 2.5 ek, sed 8
glucos _ . ral hypoglycemic drug (ghbenc! : Y
Fig. 1). The conventional o ypo : se challenge.

y th;:i?f:t;gﬁtfz?;alﬁ pr)evented the rise in blood glucose at 30 and 60 min after the gh}co

a pﬁ S i

i jtivi in’; mice
Basal glucose levels and insulin sensitivily tes{ in'normal ICR

nificant decrease i min after the

Henclamide produced 2 significant decrease i basal plood glucose levzi::) g(())s). n ofter 0

Gilbenﬁz.ﬂ.l}!"h ; tlhieni’ sustained: for a. further. 60 min m the gqntrols (p A ). o 100

| treﬂﬁnentjijWhﬂf ; r‘c?‘:d"JIS edauansnentdecreasc 11 basal blood glucose at 90 min afier t f:rther of 109

Chlor'e!_fa"only p1 11(; (seé Fig: 2). In order o investigate whether Chlorella would | g/kg) was

e elyoen 'mlzction of "glibendlarmde, Chlorella (at doses of 75 and 11{){(1) r}r; - i s

P _hypoglyczmlc in prior 10 administration of glibenclamide and the basal b. ood grbendamme

adml.mstefed Olé?}lnmlgn thereafter.” This additive administration _of Chlorella "an : ghi o005

mr?)z:;zzdaf;eater fail in blood ghlcoée compared to glibenclazmde or Chlorella alone (p<U.UU2,
P . (

lg' y

i i “Fig. 4). On
exogenous insulin for further 120 min (p<0.05) and 60 min (p<0.01), respectively a(rileedosi u)n -
the basis of the

se findings 100 mg/kg of Chlorella was chosen as the stand

subsequent experiments.

Flg. 6. A' Effe(:ts Of Chlal E“a on basal gll!COSc C. l Iiﬂ"“ mice aﬂd lz mice Icce]ved 1’ 0 of l mgfkg f
t ¥ S 2
¢ stn S Z mice. 2 00 [\)
Chhﬂ El(la at time — 60 mm. Staus"cs are ShOWH f()i‘ STZ mice 4 Hzo had Slgﬂlficgnt]y hlghCl basal blood gll]co‘se l&vel than

mice at the same time points. (B}
##% 5<0.005 and for 100 mg/kg of Chlorella; hoe p<0.095, compared to cih:ﬂt:gt;;l :::;z: i:tcei{, :d e oo 780 e
cﬂntfﬂlS,f Ch;) rella on comparative insulin sensitive test in STZ mice. Normal mi and STZ mice seclved A o o
E:fc g;zsyorel!a oat time. —60 min. Insulfin. (2.5 -TU/kg): was givenﬂato n:nﬁc1 z;:r;c |ﬁme poﬁ.‘ts_ e 0003 o e o the
° i TZ micet+H,0 atthe 3 -
i 0.005, compared to § .
mlce-l-ChlareHa,#p'iO.S)S_, HHE p< » compared to ST
time Chilorella was administered. :

-
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Fig. 7. Effects of Chlorella on plasma insulin level in STZ mice. Normal mice and STZ mice received H,0, or 100 mgkgof
Chlorella and an additional group of normal mice received 2.5 mgfkg of glibenclamide 20 min prior to sample collection.
Tnsulin levels were then determined subsequently. Statistic is shown for normal mice received 2.5mg/kg of glibenclamide =~
*++ n<(.005 compared to controls. : : Sk

Effects of Chloreila on blood glucose level in STZ mice

Chiorella and glibenclamide did not significantly suppress the response to the acute glucose challenge
(0.5 g/kg) in STZ mice (see Fig. 5). This lower dose of glucose was used because of the presence of =
hyperglycemia in STZ mice. The basal glucose levels in STZ mice were, as expected, significantly higher
than in normat mice (p<0.005; Fig. 6A). Although Chiorella {100 mg/kg) produced a transient decrease in
blood glucose level in normal mice; the same dose did not affect the basal blood glucose levelin STZ mi
Exogenous insuliii treatiiésit alone did not prodiice significant hypoglycemic effects in H;0%rea
mice, however there was a dramatic decrease in blood glucose in the Chlorella-treated STZ mice 60 min
after the administration of exogenous insulin (p<0.005, see Fig. 6B). This enhancement of the =
hypoglycemic effects of insulin by Chlorella was then maintained for further 60 min. :

Insulin levels in normal and STZ mice Lo
Slightly lower insulin vlevels were observed in H;O-treated STZ mice compared to:the controls. -
Administration of Chlorella did not affect plasma insulin levels either in normal or in STZ mice (see Fig.

7). However, there was a dramatic increase, as expected, in the plasma insulin level in glibenélami'({é’_'
treated mice (p<0.005).

Discussion

The results from the dose response to Chlorella in normal mice indicated that a dose of 100 mg/kg
was significant to suppress the hyperglycaemic response to an acute glucose challenge and produced a
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(Williams et al., 1999b).

Procedure | | | e
enced between 09.00 -and 10.00h using mice which had been nous

Acute experinelis S Standard diet and water were available ad fibitum,

- ht in the same cage forat least 2 weeks: \ T of the tail vein
grt‘);r;: ':1’|fn-|‘?n"ggl'ltthl;.'l gli?ci'se' tolerance test: Blood samples; 20 l, were taken by vencsection
ex

E ]l . ]. l ] - T . . . . - - . 1
0 OWHI lg ]gll C = anaes esia. (¢ eStabllSh a m.lﬂlmal eﬁ Ve dOSe Of C ‘1!0‘ Euﬂ on glllcose t() SIaIlC 1]
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tolerance test (se¢ below).

Glucose tolerance test

P : 60 min prior fo
Following an overnight fast, Chlorella or water Was adxmmr steredlnbjsl I?Zr.?:r:ig:;ﬁ: dose ofglucose

Ohallen e dose of 1 g/kg body weight glicose 1P (zero fime). 4 20 ul blood samples taken by
the ¢ d ce%i to 0.5 g/kg. Mice were anaesthetized with ethc_r f:lnﬁd1 ; 'lll 10  ministration Of
‘(;Iizsm;i:;lesecﬁon of the tail vein. Blood gamplgs,were take:t mi’_i,o mina' fn férlials for a period of 1 50
the Chlorella or water and the glucose then subsequently. Jeck  strip (Accutrend mini,

i i k stri
min. Measurement of blood ghicose Wwas carried -out usmg a glucocheck s

Boehringer Ltd.).

=)

5
=t
E

Basal Blood Glucose Level

40
. 204 s
drug administration (p.0.)
3 0 & 90 120 150 180
Tinie (rain)
—o=control —4— 100 mg/kg chlorella .

=75 mghkgichlorclla T 2.5 mpkg glibenclamide

' + basal blood i ice (n=8). Mice received Hz0, 2.5
- ﬁ' ts of Chlorella and Giibenclamide on basal blood glucose kvels in noga:hr‘rxz g:r 130 e ot o L o
ne Ef e!‘i:bem:larnide 75, or- 100-mg/kg of Chlorella at ime — 60 mn. Stat:::‘r.‘:ss
I:Ef(l)( %}6)5 E.nd for2.5 m/kg of glibenclamide #H p<0.005 compared to C@ .

~
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Basal glucose measurements

Chlorella or water was given orally immediately after collection of an initial blood sampieK(—60
min), subsequent blood samples were taken at 30, 60, 120, 180, and 240 min after drug administration
for blood glucose analysis. In order to examine whether there were additive effects of Chlorella and

glibenclamide, Chlorella was given 60 min after glibenclamide administration and blood samples were
taken for assay as above. : :

Comparative insulin sensitivity test

Chlorella or water was administered orally 60 min prior to a single injection of soluble insulin, 2.5
U/kg body weight i.p. Blood samples for glucose analysis were taken prior to the administration of

Chilorella or water and the insulin and subsequently at 60 min intervals for a period of 240 min
(Williams et al., 1999b).

1757

150

—

(38

(¥,
L

—

[~

=]
I}

~J]
wh
L

Basal Blood Glucose Level (mg/dL)
Ln
(=]

254

drug administration (p.0.)
0 T U ] T ¥ T
0 30 60 90 120 150 180
. Time (min):
i~ contro} - —+*=2.5 mg/kg glibenclamide
—u— 75 mg/kg ChiloieHa : ;-C'; 7Smgfkg Chlorella + glibenclamide
—-=100.mg/kg Chlorella : == 1001mg/Kg Chiorelia + glibenclamide

Fig. 3. Effects of addictive administration of Chlorella and Glibenclamide on. basal blood glucose level in normal mice (n=8).
Mice received H;0, 2.5 mg/kg of glibenclamide, 75, or 100 mg/kg of Chlorella only, or addictive’ administration of
glibenclamide with 75 or with 100 mg/kg of Chlorella at time — 60 min. Statistics are shown for additive- administration ‘of 75
mg/kg Chlorella+glibenclamide ## p<0.005, compared to their glibenclamide or 75 mg/kg Chlorella:and for additive
administration of 100 mg/kg Chlorelia+ glibenclamide ### p<0.005 compared to their glibenclamide or- 100-mg/kg Chiorella.
Statistics are shown for 100 mg/kg of Chilorella‘and for 2.5:mg/kg of glibenclamide *** p<0.005 gompared to controls.
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Introduction

Diabetes mellitus, both of the insulin-dependent diabetes. mellitus (IDDM) and non-insulin-
dependent diabetes mellins (NIDDM) type, is @ common and-serious disorder throughout the world
(Keen, 1986; Harris et al, 1987). This metabolic disorder often leads to physical disability arising
from the vascular complications of coronary artery disease and cerebrovascular disease, resulting in
renal failure, blindness, and limb amputation in addition to  meurological complications and
premature death (Goldstein and Massty, 1978; Weidmann et al,, 1993; Strippoli et al., 2003; He and
King, 2004). Treatment of diabetes mellitus b“y5ins"tiiin-"ahd“bfélf-ﬁ"'”f plycemic drugs fails.to prevent

that addi!ional alternative treatment could be

these complications in many patients, indicating

helpful.

Chiorella, a type of unicellular green algae, has fong been a popular foodstuff in Japan and Taiwan.
1t provides 2 good source of protein (Morimura and Tamiya, 1954), lipid soluble vitamins, choline,
and essential minerals in an available form (Shino et al., 1967). Administ:ation of Chiorella has been
<hown to affect some biochemical and physiological ﬁ)iict:ibns",,silch;as;pmmbting the growth rate of
animals (Ishibashi, 1972), boosting immune function (Tanaka et al., 1984; Singh et al., 1998; Pugh et
al,, 2001), preventing stress-induced ulcers (Tanaka et al., 1997). Chiorella also influences the lipid
content of the liver and serum in ethionine treated rats (Wang et al, 1980) and in cholesterol
containing diet-treated rabbits (Sano -and Tapaka, 1987;.Sano et al, 1988). In addition, acute
administration of Chlorella produced a significant hypoglycemic effect in altoxanized rats (Rodriguez-
Lopez, 1964; Rodriguez-Lopez and Lopez-Quijada, 1971). However, there have been no subsequent
studies on the mechanism of -the hypoglyccmi:czeffect— of Chlorelia. Here we have used a differcnt
diabetic animal model (streptozotocin (STZ)-induced) 10 study the eifects of Chlorella on blood

" glueose homeostasis:

Chlorella material o

’ Commercially available spray-dried preparations of Chlorella pyrenoidosa cultured in the outdoor
cultivation . pool at. G NG BIH Enterprise Co., Ltd (Doo-Liu City, ‘[aiwan) Were suspended in
distilled ‘water prior {0 usc. -The :spray-dried preparationé of Chlorella pyrenoidosa contain 3~5%
moisture with particle size below 50 mesh (~300 pm), bulk density of 1.8~2.3 ml/g, tapped density

of 1.5~2.0 ml/g, and intact microalgae cell wall through microscopic examination (The information
provided by GONG BIH Enterprise Co., Ltd.).

Animals

Male ICR mice were purchased from the National Science Council Animal Center of Taiwan.
The number of experimental animals per group was kept to a minimum and they were used only
once. Mice (n=8 — 10, age 3 wecks) received 60 mg/ke (ip.) of Streptozocin (STZ) in 10 mM,
" pH 4.8 citrate buffer (Dresner et al., 1997), and designated as STZ mice, or buffer only as control

mice..
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4.5*;:1 f:ttjlf:ig 6;i:;’/i‘:reﬁbfec:l I\-?:th ‘Lab ror}e_nt diet (containing 64%
aooess 1o tap  water erM(ic bDiet, Nutrition International Inc. USA) and provided ad libi
it 4 ot @ tem- eratuc “;erc usecl0 at age between 6-8 weeks: Their “housin : ltum :
e coele. of ori: oorg of 20-22 °C, relative humidity of 50-80%, and a 123;"’“ 3
bricfly prior o being icilledr [ﬂ)] 19.00- hir- with no " twilight. + All animﬂls,r ‘were: anaethet?ﬁ

onisisl care and wern carn'eé; ot experim ental procedures followed the rpﬁnéiple t;ff'labbratz

committee. o it according fo a protocol approved by the local onimal cthice

Drugs

Glibenclamide . oo

volume of 0.1 ,,(,S?:, NObG 0639, Sigma) was dissolved in distilled water. to give a..do :

Nordisk 100 - IU/ml).- gh! Od?.; ,welght _f)raliy. The “insulin used was human Actrapid (N S€.i

(Taiwan) and prepared as orella was given as a gift from Gong-Bih Entel‘pricep Co gg

water (oral) or saline (i SQZp?ﬂSlon_ Control mice received the equivalent volume of distilled

priof o ASSeSSTEHS: 1I\l/[) libenclamide and Chilorella suspension were given “orally 60:: ed -

D it b ol ice “were lightly anesthetized with diethyl  ether ‘prio y 60 min
y oral gavage. The test dose for glibenclamide (as positive co?xtrorl) t\:rasdl:.zug
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. 1. Dose- T : i .

e Dt Gl s e iy i =) M 0 25

e o r 125 mg/kg of Chlorella at time —60 min. Statistics are shown for 125 1 L0, 25 me/keg
o .5 mg/kg of glibenclamide # p<0.05, ### p<0.005 comparcd to control r 125 melke of Chlorelia,
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Introduction

Diabetes mellitus, both of the insulin-dependent diabetes mellitus (IDDM) and non-insulin-

dependent diabetes mellitus (NIDDM) type, is 2 commion and serious disorder throughout the world
(Keen, 1986; Harris et al., 1987). This metabolic disorder often Jeads to physical disability arising

from the vascular complications of coronary artery disease and cerebrovascular disease, resulting In
renal failure, blindness, and limb amputation in addition to neurological complications and
premature death (Goldstein and Massry, 1978; Weidmann et al., 1993; Strippoli et al., 2003; He and
King, 2004). Treatment of digbetés mellitus by insulin “and ‘oral hypoglycetnic drugs: fails to prevent
these complications in many patients, indicating that additional alternative treatment could be

helpful.
Chlorella, a type of unicellular green algae, has long been a popular foodstuff in Japan and Taiwan.
1t provides a good source of protein (Morimura and Tamiya, 1954), lipid soluble vitamins, choline,
and essential minerals in an available form (Shino et al., 1967). Administration of Chiorella has been
shown to affect some biochemical and physiological functions, such as promoting the growth rate of
animals (Ishibashi, 1972), boosting immune fanction (Tanaka et al., 1984; Singh et al,, 1998; Pugh et
al., 2001), preventing stress-induced ulcers (Tanaka ot al, 1997). Chlorella also influences the lipid
content of the liver and serum in ethionine treated rats (Wang et al.,, 1980) and cholesterol
containing diet-treated rabbits (Sano and  Tanaka, -1987; Sano et al, 1988). In addition, acute
loxanized rats (Rodriguez-

administration of Chlorella produced a significant hypoglycemic effect in al
-1971). However, there have been no subsequent

Lopez, 1964; Rodriguez-Lopez and Lopez-Quijada
studies on the mechanism of the hypoglycemic effect “of Chlorella. Here we have used a different
diabetic animal model (streptozotocin (STZ)-induced): 10 study - the effects of Chlorella on blood

" glucose homeostasis.”

Chlorella material '

~ Commercially available_spray-dried preparations of Chiorellz pyrenoidosa cultured in the outdoor
cultivation pool at GONG BIH Enterprise Co., 1Ltd (Doo-Lin City, Taiwan) were suspended in
distilled water prior {0 use. The spray-dried prepara ions of Chlorella: pyrenoidosa contain 3~5%
moisture with particle size below 50 mesh (~300-pm), bulk density of 1.8~2.3 mb/g, tapped density
of 1.5~2.0 mY/g, and intact microalgae cell wall through microscopic examination (The information

provided by GONG BIH Enterprise Co., Lid.).

Animals

Male ICR mice were purchased from the National Science Council Animal Center of Taiwan.
The number of experimental animals per group was kept to 2 minimum and they were used only
once. Mice (n=8 — 10, age 3 weeks) received 60 mg/kg (i.p.) of Streptozocin (STZ) in 10 mM,
" pH 4.8 citrate buffer (Dresner et al, 1997), and designated as STZ mice, or buffer only as control

mice. _

982 - ;
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All animals - were fea i e ' '
th- Lab  rod H L.
4.5% fat, and 6% Wi rodent diet (containing 64% dra '
access o 1ap 6 ‘:l; tgberM(ii,:beet, Nutrition International Ifc USOA)ca::l(c)lh);ro ﬂ_?&e; % brotein
o T. were used at age , ) Vi ad libitum
maintained at age ‘between 6--8 : .
mainlined & temperature of 2022 °C, olatve humidiy of DG aade hs
briefly prior to being Cilled An 00 hr with no twilight Al animals, wore Mnel e
animal care and were Cam'ec.l ou’lt' e ental procedures  followed lhﬁ'pl'inrtriiW le f 'e'['heuse'j
committee, e according fo a protocol approved by the 10531 :n: Ialiomt:lo B4
- , B S ST o imat: e iCS

Drugs

Glibenclamide (Cat. No' G- 0639, Si S
volume of 0.1 m , Sigma) was- dissolved- in - distilled e
Nerdisk 100 IUI?nl:l 1)0 g’hl]:ﬁg}; weight orally. The insulin::Ijsed:l:it;:gseghfxgg:::i give a dose
(Taiwan) and prepared as sus a was given as-a gift ';"ﬁ‘omf';'zGaﬁg?Bih,:"Ent7 c.t!”dpld ":(quo
water (oral) or saline (i.p.) GP?ESIOH. (?omm] mice received the: equw ale."nt'w —;?Ofrpncef;z Co.'.:z,:,;Ltd;;;
prior to - assessments. & ! em"lan:"de and Chlorella: suspension were S ume of distilled
. ‘Mice  were  lightly - anesthetized - with diéthyl;_ég;@l}—o.ralrly 60 min -
S PprIor: 10 dm'gs;;::;

200

&
<

Blood Glucase Level (mg/dL)

drug administreation
o (p.::.) T glpcose ( mgfkg,ip.)
-90 -60 ';310 o 3 y
: 0
0. 0 30 60 % 520 150 180
, ~Time (imin)
contral — 50 mg/kg chiorella

_D_+' lz:g}kg gh]l:)@lh —4— 100 mg/kg chiorella
L= 125 mg/kg chlorella. 2.5 mg/kg glibenclamide

g. - S 'respﬂ . =0). 2
Fl l I)(I (] 1158 eﬁﬂlt Of Ch[ore“a B : ti fas“ng !!O!’ma} nice (n 8) M yA VN
on ]‘ucost’.‘ tOIelallCB testin ce rECCch H 0 5 mg/k
g

f glibenclamide, 50, 75 4
, 30, 75, 100, or 125 mg/kg of Chlore
- 0<0.0 ) OF g of Chlorella at fime ' i LA
P<0.05, and 2.5 me/kg of glibenclamide # p<0.05, #44 p<o 006500'2::;13. iaioncs ars shown for 123 meke of Chilorelia
g :d to controls. !
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Abstract

Chiorella, a type of unicellular fresh water algae, has been a popular foodstuff in Japan and Taiwan. Chlorella -
has been shown to produce hypoglycemic effects in alloxan-induced diabetic animals. However, there are no other - -
reports of the effects of this substance in other diabetic animal models. Here we have used streptozocin: (STZ)— B
induced diabetic mice to stdy the thypoglycemic effects of Chlorella. Diabetes was induced in ICR strain mice by
the i.p. injection of STZ. Vehicle-treated ICR mice were used as normal control animals and glibenclamide was
used as a positive drug control. The effects of Chlorella on basal blood glucose, exogenous insulin sensitivity tést_ - .
and plasma insulin levels were measured. In normal l_n_u_:e Chlorelia produced a transient hypoglycemxc effect at 90
min after acute administration; whereas ghbenclam" en 90
* min and 180 min after acute administration.’ Chlarella did niot affect the basal blood glucose level in STZ mice:.
- However, Chiorella enhanced and prolonged the hypoglycemic effects of injected insulin in STZ mice fora further
60 min compared to the normat vehicle-treated group. Plasma insulin levels were increased in normal mice after
~ treatment with ghbenclarmde whereas Chlorella had no such effect. The current results indicate that Chlorella
enhances the hypoglycemic effects of exogenous insulin-at a'dose which does not produce hypoglyoemm i STZ*i A
- roice, suggesting that insulin sensitivity is mcreased in these rmce LT R
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