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Abstract

According to the resulis of our previous study
in “The evaluation of the antioxidant function of
chlorella”, chlorella could indeed increase
antioxidative capacity in rats, especially supplemented
with 0.5 and 4% chlorella had the best efficiency.
This study continued the study of “The evaluation of
the antioxidant function of chlorella” last year to
evaluate whether chiorella can improve antioxidative
capacity in rats under the oxidative stress after the
oxidative damage induced by CCl,. The
experimental period was six weeks and rats were
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divided into three groups. The first group was fed a
casein-based control diet for the entire 6 weeks. The
second group was fed a casein-based control diet for 3
weeks, and then supplemented with 0.5% chlorella
diet for the last 3 weeks. The third group was fed a
0.5% chlorella supplemented diet for the entire 6
weeks,  Additionally, the oxidative damage was
induced by ip injection of 0.05 mL/100 g body weight
CCl,, suspended in olive oii {[:1}, in rats twice a day
on both Monday and Thursday from week 4. Blood
samples (2 mi) were collected from the tail vein of rats
on week 1 and week 3. After the end of the
experimental period, rats were sacrificed, and liver
and blood samples were obtained. The following
assays were analyzed in all liver and blood samples:
(1} antioxidant status, (2} antioxidant enzyme
activities, (3) antioxidative capacity, (5} total
antioxidant status, (5) hepatic function, and (6) hepatic
pathology. The results showed that 0.5% chlorella
diets can not improve antioxidantive capacity in the
rats treated with CCl, under oxidative stress.

Keywords: chlorella, antioxidative capacity, oxidative

stress, antioxidant enzyme activity,
hepatic function, hepatic pathology, rat
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Table | The effect of chiacetia on the concentration of plasma antiexidants

in rats meated with CCl, under oxidative stress

%
= —

Variables Coatrol Exam
Urie aeid( 2 malerL)
Baseline .80 £ 0.00* 0.80 +0.06
3weeks Q.65 002 0.52 = 0.04"
& weeks L5 =055 0.75 £40.04*
Two-way ANOVA
Dosage Time Dosape ™ Tim
NS <0.05 NS '
Vitamin C{ 12 mole/L)
Baseline 3168397 3156 £398
3 wereks 3276 £ 446" 5929 £23.58°
& weeks H95 1797 892 £ 143"
Two-way ANQVA
Dosaye Time Dogage*Time
NS NS NS
Vitamin E( iz molerL)
Baseline 6.01 £0.29* 601 0.2
1 weeks 497137 5598 £ 057
G weeks 226 :0.93 5.43 £ 125"
Twg-way ANOVA
Dosage Time Doseage*Time
NS NS NS

*AN valyes are meanstS D, (=1),
Different superscripts(™) indicats mgnificant differences (P<0.05) between the groups.
* Ladi compared 10 the bascling ar the same dosage of chlorella

significant diff
(P<0.95).
NS ndicates oo significant differences amang the groups( P»0,05).
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fitfeFnale”
Table . The effect of chloretiz on the specific activities of erythrocyte
aptjoxidative enzymes in mts meated with CCl, under oxidative
stress

Varishles Controi Exam
GSH-Px (Wimg protem)
Baseline &9.21 £3.55* 6921 23557
3 weeks dé.6t =223 76.84 = 3.68%
6 werks 99,07 £ 9.2g7 7198 % 3.89*
Twg-way ANGVA
Dasage Tire Dosage* Time
NS .05 <005
50D {mLVmy protein)
Baseline 6 £ 6,31 d6 £6.31"
3 weeks 43 573 42 £ 488t
6 weeks 36 + 5.46° 34 £6.217
Two-way ANGVA
Dosage Time Dosaye* Time
NE N§ N§

* Al values are meanszS.D. (n=§).
Different superseripist™) indicate signilicant differences (<77.05 | between the wrowps.
"ndicates signiticam differences compared 16 the baseline at Lhe sune dasage ot chlorefia
(P<12.05).
NS indicates no sigraticant ditferences amony the groupsi P>1.05).
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Table 2. The effect of chiorediz on the concentrations of plasm ferrous -
ferric jons ~ total irom and the mtio of ferrous to ferrie ion in rats

reated with CC1, under oxidative siress

Vatiabies Coorol Exam
te/L} .
FeBr::el;s‘;iznm 1.43 £0.15" !.4»3&0.131
3 weeks. 103 £ 0.057 110 tﬂ.ﬂim
§ weeks 2092024 189 £ LY
Two-way ANOVA
Dosage Time Dosspe* Tiow
NS <0.05 NS
ey lexL) .
Fgﬁl!:: e (43 2016 04301 h”
3 weeks D90+ 0.12% 143 0,04
§ weeks 0.82=0.15 G.81 =820
Twp-way ANGVA
Dosage Time Dosage* Time
NS <005 NS
Tg?slclloi:c( # ol 187 202 !_;87 :'021‘.
3 weeks 193 200" ...03:0.13“
& weeks 35420617 Pyl E4IRE
Two-way ANCVA
Dosage Time Dosage* Time
NS [GRa] N§
Tg::;ii;of ferrous @ feric ion 22644033 226 =033
1.2g+0.01" I.OStD.IS:
é::kk: 318 +£0.78° 3.54 £ 0.9¢
Twg-way ANOVA
Dosage Time Dusage® Time
NS <0.0% NS

*All values are meanstS.D. (n=8).
Differens superserips(™?} indicate significant differences (P<0.05) between the graups.

" Indicates significant differences compared (o the baseline at the same dosage of chloreila
{P<D.0%).
NS indicates no significant differences among the groups (F>0.G353,
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Table . The effect of chioretls o the specific activities of a.nt:.o. .auve
! enzymes in liver of the rars treated with €€, under oxidative smess

Virables Controt Exam
GSH-Px {Lifmg protein) -
Basc[in: 1268 + 1.50° 13 68 = 137
- L
6 weacks j4.41 = 0.85" 16.15 = D.33"
Two-way ANOVA
Dosage Timne Dosage Time
N§ <005 NS

0D (mU/mg protein)
SO0 (mUfmg p 1407 £ 125.75*

i 1403 £ 153.50%
?mh‘:: 79 £ 31,267 755 + 85.35"
Weg =
Two-way ANCVYA
Dosnge Time Dosage” Time
NS <003 N§

f{ T onieraw RLABERERAT  HAEd el Pins

*all values are meanstS.D. (=8).

Different superscriptst™) ingicate sigaificant differences (P<0.05) between the grv.wps.h111
*indicates significant differences compared to the baseline at the same dosage of chiore

(P=<0.05).
NS indicates no significant differences ameng the groups{ F>0.05).

ARHBE
Tabfe 7, The effect of chlorelia orrplasma GOT and GPT in rats weated with
CCl, under oxidative stress

Variables Contro| Exam
GOT (UL

Bascline TLA9 25,40 T149 £ 340"

3 weeks 5544 £ 170 35,29+ .95
CCl, wextment

3 weeks 31944 £ 17.60" 3324832219

§ weeks 27466 £ 3105 213,23 £ 43597

Tuag-uway ANOVA
Dosage Time Dosage* Time
NS D05 NS

GPT (UL

Baseline 3143 2245 A 224

3 weks bR E SN0 304 = 3,387
CC, reument

3 weeks 24T g 164.05 £ 33 34"

6 weeks 25075 £ 41 g 213.38 £ 53.27™

Two-way ANOVA
Dosage Tima Dosage*Time
N¥ <0.08 NS

*All vaiues are meanstS.D. (n=R).
Different superscripts(**) indicate sighificam differences {P<0.05) berween the groups.
"Indicates significant differences compared 1o the baseline at the same dosage of chionetlz
(P<B.05}.
NS indicates no significant difftrences amang the groups(P>0.05),

KRB SREAASREARRRCES T HASKIL B TR
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Table S The effect of chiaretiz onr the concentratiom of lipid peroxidants in
liver and LDL of tha rats treated with CCl, under oxidarive sgess

Variables Copum( Exam

MDA +3-HNE in bver ( 4 mokeL)
Baseline BIT 148 3BT7 48

& weeks L2550 42,53 £ 238

Twe-way ANOVA
Dosage Time Dosage* Time

NS <0.05 okt

MDA+4-HNE in low density lipopronsin { g molell)

Baseline 509 £0.69" 5.09 £ .16
6 weeks 106 £ 04T 821 x 10
Twg-way ANOVA
Dosage Time Dosage* Time
NS <0,05 NS

*All values are meanstS. 0. (n=8).
Different supersenpes(*®) indicate significant differences (P<0.05 J between the groups.
*Irdicates significant diffcrences compared 10 the baseline at the same dosage of chioreffa
{P<0.05).
NS indicates no significant differences among the groups(P>0.05).
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Tabie 6 The effect of chloreita on the total antioxidant status in plasma of
the rats mreated with CC), under oxidarive swess

Variables Contrai Exam

Total antioxidant status ( ¢ mole/Ly

Baseling L6} £0.49¢ 3.63 x0.49*
3 weeks 43T L6301 ESREXREY
& weeks 638 4 0.98" 3.60 1 1068
Twoeway ANOVA
Dosage Timne Dosage* Time
.05 <0.05 NS

TAN values are meanse5.10. (net).
Different superseriptsr?} indicate signiticans i Ferences (P0.05) between the groups.

" Indicutes significant diff compared to the basetine at the same dusage of chioseila
{P=0.05),
NS indicates no significant ditferences among the groupst P>) 0853,




