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12 WE B £ W (Spirulina  polysaccharides,
PSPs) & — A= BIVE VE 205, U2 AFAE T W i 1T IR
i )m  HA BUE AL P PUE PR PO R
R 1 42 5 L S0 %5 2 TR D10, Zheng
SENIBIF T R BT PSPs R B 75 % 1 R /) B £
WEAA TR EIT o BRIAT SRR B, PSPs W] 22 fift
SRR ThEE TR B9/ BN I A AR
B4 PSPs A= Wi VEVE JHBE R AR A, 37 |
PSPs DI RE R it W3z 1 AE | SR T HAE S 050 P )
J5 %ok G ik A 0 SE AR D U8 % S % 7 i 1) 0 BIL R
AN, A SCHE X PSPs PT84k 231 AL i Al ik
— 5T

75 W B A 28 B (Caenorhabditis elegans, C.
elegans ) BAT AIE (BEF0 Ty 8 G5 AL 1S SIS S
N IR v SR i, ) 2 PR L R A AL
TN FERBI R AR Y0 R R R A K
P F (Insulin/IGF-1, TIS) /& — 4% 28 Mt i E A 735 JiE
TRy Rl B, Tz AFTE TIER S ik
W RN SE A B3 S X IS 5 538 i 0 3 B
il , T SE 22 L B W) e I A A, A F
ST W] 22 W T AR ) T R A Sl B S T
RV T R R Y TR I DY PSPs n] LLid
ok R 4R DG AR % iR et AR SR A I B g
J1 AW LU OP50 1 75 Bl BaAT 2k dU R 3l
Yy, WS¢ PSPs Xk duit A AL 1k K HAE I BLA ,
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1 #REFE

1.1 REH RS

111 g AR PSPs, W 48 15 T 8 K5 12 e
AR E, R K=o R0l 5 A Y g
TRAFSE TR . BRR (N2 BR R ), I [ 55 [ 28 i
f& 0> (Caenorhabditis genetics center, CGC) ., ¥
24 S Tl S o DR e E B B K AT P (OPS0)
fh 28 BB AR KBS R 3 (NGM) 15 9% 38 | 15 9% T 78 20
CHE 55 F2 46 , JERE B S 12 h/12 h, %58 3 000
Ix,

Tk S EE HL0,, K EHE 24 A 271550
WA FRA T (i) |1, 1- "R -2 = fif FE %
M (1,1 -Diphenyl -2 —picrylhydrazyl, DPPH, 43 #r
%) ROS 2 e EF — A £ %E (Dihydroethidium,
DHE) it 7] & 986 % = 2 2 (FDA) . 3of % Ak & il
(CAT) W 72 32050 & 484k ) B AL 1 (SOD ) il i 1K
F & BCA 87 11 o v F il e 5 R O 3700 4, i ot
R YR T T
1.12 UF 5 %&  WFI2100 24056
I, i JuJe MR A A R LXT3 IE & PO
4%, HAS Olympus 2 A ; Boxun BJ-CD ##t T.AF
B, LR SO A BRA A i BT, KR
FEG A AU AR A s H1850 £ xX¥ R ML, I T I
AU B8 AT BR 2N 71 s LRH-250F 1= 4k 355 3546 , Jo 45 14
i BF B H A BR A Al ;MyCycler PCR % \MyiQ2
qPCR 1%, 3% [# Bio-Rad A HJ,

12 Fik

1.2.1 DPPH H HHVEBRAE /I E  DPPH H
H 3 B B 0 I 2 ARl 2 2% SCIR[23 1T iR 7 vk B
Jof PSPs 43 il B il BT W B 1,2,3,4,5 mg/
mL BRE VAR, B VR A 3 R L E
BN 30 min, $R S5 28 A0 43 06 6 BETHAE U K
517 nm Kb I 7 5 20 WO BEAE AR H A XT3 B
SRR

DPPH [ 1 33 [ % <%>=Ao—<i‘1il—f‘2>x
0
100

At A ——2 mL /K2 E+2 mL. DPPH W
He 1 ;A 2 mL ¥ W +2 mL DPPH W G AH ;

Ay—2 mL Jo/K £ WE+2 mL B GAA
122 BERFEIRME BRI AR
22 SCHR[301A0 73 . L 1.2.1 35/ PSPs #f A TR
1 mL, 25 A 2.5 mL PBS(pH=6.6) fll 1%
KsFe (CN)g, FE5MR21J5 50 C/KME 20 min, ¥ HIA
JmA 2.5 mL 10% CH;COOCl,  Z& 1% /K #1 0.5 mL
0.1% FeCly 7843 Vi, # & 10 min J5 H %4050k
6 HE H-I 2 P K 700 nm A5 W EAE
1.2.3  ZliFdr, o MIE e
WMk E 14 WA RN R 4 41, 0 iR AR
ol & A AR5 R EE (50,100,200 pg/mL)PSPs f
NGM 5 7 34w 35 (4 I OP50, 4 Bj 1k HE B 5% iy |
W0 150 wmol/L TLHR R MERE ) . FR4H 3 IREE , 1
M 30 5%, THE I R IR AR th R 3R, LR e £k
HBEATIE 0 K B K T4 e 15 7 5 | [m] s Bk 113
FET 2 LSRG B M AR AR H B R
LR MAET (KB ARE - 22 0 T 3 S i s 7,
B RET 8 b H AR TCATART 52 0y 1) BRI BT ) o Bl A
BRI 2 A R LB RSB T A 2k G T A
PP HERR , BN =D 3 OFEAT, VAR R
Ao P AR 2 il A A7 I 4, IF T Origin #4F
AT R T 225381 (One—way analysis of vari-
ance, One—way ANOVA), (4 % H V- H{H 45 1
22 (x4s) RN

2R 2 Bl R I K 2 25 SCHR[24 109 T s )
Wik = 14 W14 B i A5 A B0 PSPs (1 NGM
Bige sk b, EIREEFR, 1E55 5,10 REFHEAE 1 mL
MO 28 W A A L, 36 B 5 min J5 WLEEIF I 5% 30
s LRI B, A ARk i S84t 3 IREE L O
PHE N A GG R A A = /0w E 3 kOF
11 o EHE IR Z MR 96 2 1 (FDA) I 5 L B
— 2 MR IR, VIBR 2.0 cmx2.0 em IEEAE , N
A MO % i, AR B0 JE W R L B 5 mL
FDA ¥ T 1 mL N, 5 4 CORAE . 2E0H
A, % 0.4 mL FDA Jill A 0.65 mol/L H 5 5% Wi
o RS HUPRRE S BE S Y 2 40 min, 85 R Eh-/E
FRER K G phif v gk 3 U, 2O W BUE 70 U
K 485 nm & FHE K 530 nm AU HEE T Bk
1.2.4 {RNIEHFE ROS Ky ELBEM I E R
BUE R CTE A 4 25 WSCHE AN [A) Ak B £y 4R
BT UEO0 WM 5 AN O TSR S ROS MIAE B
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KA, A M9 2 wh it , Wi e f& J5 HIDHE %%
JCIRET B E 30 min, TR LK 485 nm &
B 530 nm $EOCULEE, N T i E PSPs JE R
SR RIS R %5 I PSPs 4525 2d e
B HUA K SOD I CAT % M I A 5 1 . 1k
BB O BRARREA I mL, & T EP &, B0 )5
W R DUVE , I AR BB , FL CAT ,SOD 3 4 43 5l
FHAR R 593870 & 2, 45 5 LAXT FRAHL Y 100% 5%
AN i N e YR 155 o T = 1 = QR B 4
FH BCA 37 G e AR PR B

1.2.5  FEulBaAr 4 dUa AR B R A p ey B
P F 547 8UR & PSPs (55 552 98 (B 92 56 & A 150

L TR MEE ) ERE IR 2 d RYZR il AR E T
1%0 H,0, 1) NGM X575 | fH it OP50, &5 F% 1 h
TS ARG A, el A AR 26 B 2 44t
T,

1.2.6 mRNA #2730 € & PCR Al []
WML 14 WLk ] ZEAb B | B 9% 2 d, Wi gE sk
TE.OE T PBS Z ORI YE 3 K, Trizol ¥ I
28 B RNA, Primer 5.0 it ALK 518, H
SYBR Green jy DNA 2063 L, S22 O i &
PCR &, VA B-Actin WNZIE daf~16 ST
T IE R A i, SEERIELL PCR ) 24 f
TR,

x1 FWEHLHDELERLHEE PCR3I#W

Table 1 Real time quantitative PCR primers for antioxidant genes of C. elegans

A H L #5537 T a5l 4 5-37
B-Actin 5-CGGAGCTGAACGGAAAACTC-3" 5-TCAGTGTAGGCGAGGATTCC-3"
daf-16 5-CGCTTCTTCATCGGCTCTTC-3" 5-CTTTCGAACAACACCAGGGG-3
sir=2.1 5-TTCAGAAGTTGCGGTCACAC-3~ 5-TGTGTTTGTTTCGGGTGCAT-3"
skn—1 5-TCGCCTCTCTTCGGAATCTC-3" 5-CTGGAAGCTCGTTGTCACTG-3"
sod—-3 5-GCGCTGAAATTCAATGGTGG-3" 5-ATATCCCAACCATCCCCAGC-3-
ctl-2 5-CTTCAACAAGGTCGGGAAGC-3- 5-GTTCGGGAAGTGGATAGGGT-3"

1.3 SHitZESH

BE b ¥R H Graphpad Prism 5.0, P<0.05
Fon s  F TP AR P<0.01 sl i
25, BRI  bRid . Bk P S E bR e 22
(x+s) /N, Hl One—way ANOVA Zb# FDA 4L fa |
& 2 LA ke ROS %' F i i B WL 4¢ I 41 1R, A= &1
H Origin 9.1,

2 #R
21 PSPs &K DPPH EREMEFRZER A
BE

DPPH - 35 B 2% 2 s 80 (1) (R S bt S8 A0 16 P o 1
PEM TR ASCH VO AEXT B PEMr PSPs Xt DPPH
H IR TEBREE S, A 1a B, 24 PSPs Ji ik
FE 0~5 mg/mL B, Bl & 45 245 ot &5 ok B A 389 0
DPPH H W5V BR 2 0 E 1 0, ROR &2 B i ke i
WA PE ;24 PSPs it W R 5 mg/mlL B, X
DPPH - 15 B 3R e K, N 42.37%, AFTJEV 0, P8 qk
FIXF Fet* i 14 J5t i 7 5 P04 A I P G IE A OC

PSPs 1914 J5i 7 B bt S AL R8O B . 18] 1b BoR
TE JF i W JE 4 0~5 mg/mL 3 B, PSPs % 2k S 1k 41
(1830 D 7 5 T A R AR 1
2.2 PSPs {FMEHLREGHZIE

FHAS [R) 5 3¢ B2 19 PSPs (50,100,200 wg/ml.)
iR N2 By A BU S AN P AT 2 i, A5 PSPs A4k it
FEAT I RE I, 705 0 4R DL B 4% 57 it PSPs Ab XS
OB A e s R UL 2a FEk 2, S5 R
W, AN [R) 0T 6 VA B2 A Rt T VAL B A 2k L U
FFEAAE R B, FERIE 200 we/mL PSPs {57
41, & 2a 0] UL, X B LR I B K A7 Al 20 d,
M 50,100,200 wg/ml. PSPs 4b ¥ 20 1 #% 4 75 iy A
24, 24, 28d, 5 EK T 4, 4, 8d, fEiE YA
2R AF T X B2 -2 754 (10.58+1.21)d 5%
HEZH M LE , 3 T h vk B PSPs I 35 9iE K 28 -1 5
i 2 (16.82+0.62)d , £7 1 F 42 5 58.98%, 100 g/
ml PSPs 21 V- ¥ 75 fir h (14.38+1.93)d, 15 %} fi 41
AH HUAF 16 2N 35.92% , 50 pg/ml PSPs 41471
RIETA T 3K, A 20.13% , V-39 54 0 (12.71+
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Fig.1 Determination of free radical clearance (a) and total reducing power (b) of PSPs

K2 ARARERE PSPs W& HEHHFR
B B0 (X+s, n=3)
Table 2 Effects of different mass concentrations of PSPs

on the average lifespan of C. elegans (x+s, n=3)

. 7 &/ 3 F A it K &/
pg-mL™! d %
i+ FE 48 =8 10.58 + 1.21 -
50 12.71 £ 0.90 20.13
PSPs 28 100 14.38 £ 1.93%* 35.92
200 16.82 + 0.62%#* 58.98
. SXF AR 5. P<0.05;%%. P<0.01,

0.90)d, Zi L frid, 5% B A b, PSPs X £k it 75

i (4 B W A7 A S 1 2 5 HL SR AR

2.3 PSPs 3 HF ML RiE I RIZZHEEN R
HLIRIE & & P 45004 BALAE 1Y iR | 46

B/
7

—— %R

—— 50 pg/mL PSPs
——100 pg/mL PSPs
——200 pg/mL PSPs

trinE
Survival rare/%

LR e N
0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
s ]

Time/d
(a) fF1% %

HiZFhfe iR, A DI R 5867 22
SR 43 iz gh R g m AR 7R BB TR IR 5,10
RIFAL PSPs Xt £k dL i) iz sh B F1 A 2, an &l 2b
fii R, PSPs TG IS 5 K, 50 B8 20 A1 F A 5
i PSPs 1356 2 28 132 3h 6 R LA B 25 L A
M 200 wg/mL PSPs (%) £k H I % 3 HS 455 19 32 )
e, EMEENREEES 10 X, BRKE £
JEL 0 1 1 e e st AR R 0 A IR A, H 5 X BR
HAH L IR AL BB SR T AR R

WP 2¢ iz, PSPs 4B 5 I H FDA Y1
PEOL WA T g HUA . B FDA AR B etk | iE A
LR EN e = R E R T A ES S S0 oS D B 6
AHEG, 1R W PSPs X £k HUWE Jp 52 M0 AN 1 3 ] 5 42
/R PSPs X AR TCATfl 5 FAE .

SR
5

g
60 - 150 pg/mL PSPs
[ 100 pg/mL PSPs
K SO0F I 200 pg/mL PSPs
2 {
b ek
T 40t
=+
[=H
<
S 30f
[
2
= 20
1=
=
10 F

fiF 8]
Time/d
(b) 4 HUBE 3755 5 F1 10 RIWi2 shig )
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X i 50 pg/mL PSPs

100 pg/mL PSPs 200 pg/mL PSPs

(c)H FDA Hekeb kb 319 26 iy
SR L, * 18R P<0.05;%% f0F P<0.01,

2 PSPs x& B & E3 8N AR E R

Fig.2 The effect of PSPs on life span, exercise capacity and vitality of C. elegans

2.4 PSPs MK L REW N HIKT M

H,0, 8 4375 5 4 M = 28 A R 3515 & 40 i AUk
W7, #E MR D . & 3 W] FE HL0,
2Pk ORI, 5 X IR A FE 2 TR R U
PSPs A # i) 28 12 5% T H,0, F 55 i A A7 fg
L= (P < 0.05), JF R R EAE I, 50,100 we/
mL F1 200 we/ml. PSPs T TilJ5 , £& HU i -3 75 1 43
W R (4.20+0.24) , (4.56+0.17) , (4.67+0.29)h, % iy
A X SE K 2R 14.44% ,24.25% F1 27.25% (3% 3),
P AE 2ot AL R R, PSPs X £k AT B R
YEH (P <0.05), A] A 8508 s e H 401k W B0 52 7
H 200 pg/mL B} 54
2.5 PSPsB{E#EHR ROS &=

Bl B DAY 2 S B TR D g R R
9 2R B R A 20 B PN 1 R A M B . fR R da W]
WL, 5% B2 A e, PSPs &b B 26 RS 48 2K
- FH AT, £ PSPs 1] ML AR IS (0 R YT, 28
AN MRS ROS 78 1E % A BEAR i 7
PR S R R IAE ST, LR A 2 O
SR, R H R s IR TE A M P DR R T £k
A E N 2 ROS BRI 51 i S04k 1 ik
B2 G 4b Bros 5 X AT e, PSPs AT B
AR ROS /K-, BE#E PSPs Joi v B A 384 i, 1

RO

X 50 pg/mL PSPs

100 —a—if
—e— 50 pg/mL PSPs
—4&— 100 pg/mL PSPs
80 | —v— 200 pg/mL PSPs
=
L2 60f
ol 40
= I
& £
20 -
0 1
0 1 2 3 4 5 6 s 8
P 1]
Time/h

B3 RAMKALEHT PSPs 3f4k B 5% fr i % M
Fig.3 Effect of PSPs on life span of C. elegans

under acute oxidative stress

*3 AMSUNETARR=E=RE PSPsxf&H
K % M (Xxs,n=3)

Table 3 Effect of different mass concentrations of PSPs
on C. elegans under acute oxidative stress (x+s, n=3)
&/ T 34 & 4/ F a3t K
28 5
pg-ml! h %
xF RE 48 =4 3.67+0.12 -
50 4.20 + 0.24* 14.44
PSPs 28 100 4.56 +0.17%* 24.25
200 4.67 +0.29%* 27.25

T A IR A B, * AU P < 0.05;%* fL£ P<0.01,

100 pg/mL PSPs

200 pg/mL PSPs

(a)IRB R
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50 pg/mL PSPs

B 4 PSPs x4 HAs#8 % RO

200 pg/mL PSPs

100 pg/mL PSPs

(b)ROS

E; ul‘]

Fig.4 Effect of PSPs on lipofuscin and ROS levels in C. elegans

2.6 PSPs#REZ M kN SOD,CAT WiFE &

Y1 & A SR A IO SR T A R ) AT B 8 40 A —
FROVHIR N, TEA A2 B 4 Ak i 28 9 Joa xfE LA Vi
Rk 5 % B R B, AR X — ok B v SOD Al CAT
KAE T EEAER, WE Sa M b FR 5% B A

300

250

200 -

150

SOD i 1
SOD activity/U-mg™ prot

100

50

50
R o 2l O R
PSPs mass concentration/mg - mlL™

(a)SOD §ifi 1

L
X 100 200

CAT 7% 1

It , PSPs i #1458 CAT F1 SOD 3% /1, Hieb 100
pg/mL PSPs il 200 pg/mL PSPs 41 CAT I 143l
Ham 1.55 f5#0 1.61 £5 . RIS SOD % 4 s 43 51 1

mTlmﬁlmﬁ ﬁ%%%m& i 1o fle 2R
PR B A A TRV IR A He
700 | dedk
‘é 600 -
Tep 500 F -
F [
E 400 - [ l
:g) 300 | J
% 200 |
<
5 toop
0 . ;
POE] 50 100 200
WEIRE 4 22 Ml o A vk
PSPs mass concentration/mg-mL™
(b)CAT itk

TE XA A, 18R P<0.05;%% {3 P<0.01.

B 5 PSPs it

MENENFWETE BN ZIE

Fig.5 Effect of PSPs antioxidant enzymes on C. elegans

2.7 PSPs3Z&H IISIES
i

BERERRZEZENR

@

DL IR 2 B PSPs A & T 2 i A Ak K
B HE A | Ak — 2 I PSPs X4k i R Py Bt Ak
Sy FHLH, A qRT-PCR 43 #fr PSPs X} 1IS 5 %
i L ST Daf-16 1 Skn—1 DL KT Ui 3 [
fsZme, 25 R 6 Urn , AH HF X B i 4
28 R N B S IR T Daf-16 1955 K F i 35 1058
H IR N sod-3 M cli—2 55 5K E 5 3 1
ﬁSMJﬁk%ﬁluﬂJ &2k HUIAR N 73 i i
V18 L 4 R T, 3 T i PR SR K O 3 g A
1= (P<0.05) , H. 5 5 & {7 , 78 200 wg/mL PSPs

AEEER | Skn—1 F sir2.1 B 3235 5 ) 38 fin 1.88 1%
ﬁl%PxLRA%%%1 I R R
KR, W PSPs S il ik [ A B A A A SE 3R A
() 3838 I F5 i AR IR P KO, R e R Ik A Ak
N 35 % HE 28 5 2 1) fig
3 itig
Bl A AR 3G, AN 32 B A Ak T 5] R
Hyr AT BE 0L, F AR A 3 A P &
R fE B A Seikic 2, PraRI s REnE
VR 5553 B 99 )7 3 2 T A SR B T PSPs & —Fh
A LAY E R KR, B R P R
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=T PSPs '
[ 50 pg/mL PSPs 4 A } ¢ o
2.5 [ 100 pg/mL PSPs
[ 200 pg/mL PSPs
*x Insulin/IGF-1
e
B

LRSS
Relative expression quantity

daf-16
TS0 L, AU P < 0.055%% U P<0.01,

B 6 PSPsxEREFESERERERKTENZM

Fig.6 The effect of PSPs on the transcription level

skn-1 ctl-2 sod-3 sir2.1

of insulin signaling pathway genes

TR 7 o 48 L BE 0% 1 40 M B v RUE BRI, 45
AEEN A RIS, Yz HEVTIE Ak
MR A L P05 R 0 EE e
208 i R T AR Y SOD FI CAT Bl I 1 DL & |-
I 75 i AH DG SE DR 1) 26 SR R FE P AL N 3 . HL0, A
SR 4NM 4 A KR ROS, AT b s A 21 41
W1, 46 58 5 s A0 2 B BRI A S 2k E
i AN 3 B AR AN T, O SR
PUAR I ARG 30, 2B PR AE R Y ik Akt 72
TE BT R NS R S 1 AL AR ST 5 T R AR
F, R BB AL A AR BB A IR &
B, KR ZHEE o E T8 05 538 8% o 7 4
PUARHT A AR, 353 i i 2R A5 530 R 30 iE
PSP X HLAA 4804k 10 384 74 52 )

1IS 15 55 18 H J2: 78 43 17K P L 0F 53 58 4 A
B ST 5 8 P, il 7 TR, Daf-16 28 ik
N2 5 4 1o 7 R T DA R AR T 3 IR A Y T B A
ST A —E R G K A A R R IR L 3D
PR, 5 A5 i B 5 R — R A

RGBT N, Fe 4T3 FOX OS/daf-16 ¥ 5% R+
HE L A0 M AZ S AR BE SR R W] PSPs AR B | 2k

HARN daf-16 3K 5 8% T+ 5 (P<0.05), H I
T LN sod—3 F cli—1 #9 mRNA AH X6 1k
W E TS (P<0.01) (K 6), FH] PSPs m fig if
daf-16 F&IGHF LA TR A £k, dEmiie T+
HO AR P P HEHT ) o Zhang SPIWFSE KB | 5
Ly 25 22 0 38 3k 1 TR 5 3615 53 B AT daf-16 i

o

FOXOs/a'af16
I T Jamss
e amp
CA;T 4 ’s'kn 7 l G
PR
e s""%@& ,:
\ /

N
S ct-l

Igli%z\ 22

7 PSPs @it Insulin/IGF-1 i ¥ 7£ 55 W0 B2 #F & B o
RELEERNREVIEE
Fig.7 Hypothetical mechanism diagram of PSPs antioxidant
function in C. elegans via the Insulin/IGF-1 pathway

20 B VR A 2 B A N BT AR T R DR A 2R s A
7T 348 58 440 L 1) B0 A R ) O JE K 2 He 1) FF A
Sir=2.1(VUERAE BV 8 ) 2 — 2Rk A AR X
557 (1 3 A N T sir-2.1 0] 3l 1 10 ) AKT/PI3K
B R AL S LR 3238 R A8 FOX OS/daf-16 ¥% 5%
TRk, BRAEBFEAIFS T UE R b LG5
ARZS G, FIRILZR A | T B ROS, 3 5 AL 14
HEHT A A B RE 1B AR 5T 45 R R, PSPs 4b
MG, S5HAME sir-2.1 H3KFE L EFEIE
(P<0.01), TELEHRI ,skn—1 J& TR HLIA R ALY
W E B SRR [RIRESZ TIS 5 538 B 1 R 42
ARHF T 45 KW, PSPs REMS 0 48 7 skn—1 mR-
NA ) F3K 7K (P<0.01) . HED PSPs X £k Bt 48 1k
N CHCHT T A4 R DL S R A i A, Rl o A 4R
sir=2.1, daf-16 Fl skn—1 {33516 F 0 25 51

4 %Hig
M2, 2 ORI BT TR B 1Y) PSPs ??ﬁ):

HAfr, sahfe AN EME SRR b
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Effects of Spirulina Polysaccharides on Oxidative Stress and Life Span of Caenorhabditis elegans

Abstracts

Wang Meng', Ma Haotian', Guan Siyu',

Di Jianbing?,
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A variety of chronic diseases are attributed to oxidative stress induced by imbalance of free radical reaction.
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Spirulina polysaccharides (PSPs) are natural active substances with strong antioxidant, but its mechanisms of antioxidant
and anti—aging are still unclear. In the current study, the antioxidant activity of PSPs in wvitro was determined by chemi-
cal methods, and the resistance of PSPs to oxidative stress of Caenorhabditis elegans (C. elegans) was tested in vivo. The
results showed that PSPs had DPPH- scavenging capacity and total reducing power promoting capacity, which was dose—
dependent. PSPs prolonged the life span of C. elegans in a dose—dependent manner. The antioxidant capacity was en-
hanced by improving the exercise abilities and the activities of antioxidant enzymes SOD and CAT, reducing the accumu-
lation of senescence pigment and the level of intracellular reactive oxygen species (ROS). Under the oxidative stress of
1%0 H,0,, PSPs significantly prolonged the life span of C. elegans. The qRT-PCR results indicated that PSPs could sig-
nificantly up-regulate the mRNA expression of daf-16, skn-1, and sir-2.1 genes. These results suggested that PSPs
could enhance the resistance to oxidative stress and prolong the life span of C. elegans by increasing the activity of an-
tioxidant enzymes and the expression of related genes through the insulin signaling pathway.

Keywords Spirulina polysaccharides (PSPs); Caenorhabditis elegans; antioxidation; life span; insulin signaling pathway



