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2010; Li et al., 2016), fEMZEEZIIEH, A

RS R AR W NE 2 € e <A /AN D
ZH9(Junjaud et al., 2006). H HFEFEEEE
A AR AR b AR AR RN AR Y R T T
LA AR5 19 S 0 6 o 4 40 i Y B = A8 R bt
= A B = W o K Ry 787 N D 8
YRR 53 F, 40 DNA L FE A5, Bl bl
151455 Fl1 5 % (Cooke et al., 2003), {1 T4 it
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Tab. 1  Skin stimulus response score
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ZLIE AR ITE 1L
TCL1 B
BB AT L)
] . 21 5
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JR AR 16 SARUNE =L ¢ Ty

A LD = O
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R B 7K i (232 K et A2 5 B V55 AT )
v BE K i (B2 Bk B AL 29 1mm)
KB (R kB L 1mm, Y5 K)

AU

0w A W N = O

1.3.2 2tk el B30 HopTeg
P, $RERENL N 3 4L(EA 10 HAME),
W2 AR IR | I IR s R Al
ARG A], 0SS A B H TR AR K
Yok, dEER, REMERK R TR, i
55 AATT 24h SRS T 4% E, FREE 129 10cmx
16cm A FZ IRPUAGLFEIX . 45 X} BE 2 A AR AR B
ARBR, R RR W Aok, EEIEE AL
Fl it 2000mg/kg ¥ 57U B2 K B B A
ASELRE Y N IR S G T N G s R
SIS H R IR e B X, R A A T
FH IR A [ 72, 24h J5 Yeigahoe, Faig
IKIEBRIE B 2, WA 14 RIFidsk. M
W18 o HEAT IR, VR AR AL Y B R 2R AT
L AU HT

1.3.3  ERRASRNVIRE B30 HETE
FIf, $RERENL N 3 4L(EA 10 HAME),
WA ZS FUR IR | PR R 2 S i A 1 4
W] b 5 B i 8 22 9k B, % EE H49 10cmx
Som (1 Bz BRAUZC M e 75 IX., PR Ak 2 k201 M
TR 1% . B0 B 20 LU i 2000mg/kg
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(2) RN B KKETIE 14d, [H
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H— 2w s, Be 6h, 25 (Xt g7
BB iR LAz iAW) . PR IS 24h A1 48h
fili 2l K T B ok B 22 10 . WSR2 Bk i,
FARM S BR HEFEA T VR 3 7 0 I B IR S s AR
=2 B, Fhi%sh i B R kAR A R PH A,
FoeAb e bR I 7 A2 ) B SR B
1.3.4 Hdagitab s K H] SPSS # It
AR 2E 5, R ¢ R 00 R0 22 S J2 15 ik
= SRR 2EROR, DL P<0.05 3R
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21 XEMH

B2l v A7 R HL AR BT DX R B
Jok B R, 1T % 32 AR ) I 48 R I X3 B
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ZRY EA NI ST R R, BIEEA
1E 2000mg/kg 7l T, AWLEEH] XS B PE = A
S IR R EE R R N, TARH R R L E
oAt i AN A B R M
22 RAMEESZHE

FEREA IR B ], 2% 4 3P 34 oK BAE
TGO, JF B ROWESe bR ok & . 8
HWEAVIERE . S RA R, BEEE
SR NSRRI RN iR S R S W
S, MR 2. LKL RE, XM ARET
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Tab. 2 Effect of phycocyanin on weight of New
Zealand white rabbit (acute dermal toxicity test)

Mgt 2R (R 3D EREEAN
2000mg/kg WL Z57E T, Bl = HRAE
JoR A LA 285 5 0 (& 3)0 ﬁﬁlﬁ#%xﬂﬁéﬂ%

N 2 ELRBE L ARSI, IR R
il S5 i BK HTR 14K
! ! 14 ﬂ%/Z%ﬂ%ﬁ4/nﬁf%@ﬂ%@m
AEXTHA 27401 2.7+0.1  2.8£0.2  2.9+0.2 40%, AR I S 4 R 2 )
WX IRAL 2.7£0.1  2.8£0.2  2.9+0.1  3.0+0.2 AL 4 o DL AR ZS R R, e SRS 75 52 v FRL 4 <2,
WIEEAM 27401 27401 2.8+02  3.040.2 AR O R 2 1L 25 S B 2 (P<0.05)(3
s 6 keCPASE=HRIER ). 4). T A, IR ST B TR R 1R 25
a g oy gmage TV 2= 1 A B IRt BT SRR b 45 3t iU
- < - ; AN e Y - S e
= R o HERRZS F A L AR I O A T R
A
L SRR G, TR R,
) B S 2 SR AR X T P RE R X B, s AR L
2 - s i} N
5 ¢ & AR UL S H (K 4).
=R % wmy 1t
M2 @ AR EE e ks 0 RER TERABAHA = ARERER
‘{: ia’] ’ﬂr](B'Zﬂfzn_. &}-‘-l_th)
DU AT I Tab. 3  Effect of ph h
. . . . . . phycocyanin on weight of New
Fig. 2 Comparison of tissue pathological sections Zealand white rabbit (skin allergy test)
between control group (a) and phycocyanin group (b) of —— —
the skin tissue pathological sections Pl SR il SRR
25 A R 2.7+0.1 3.0+0.1
23 HEEREESR P o R 4 2.7+0.1 2.9+0.2
T J ik A% ?Sfi I, 25 A 3h ik Wk 2.7+0.1 3.040.1
T AR 4 KR 5 X BE 2 AR Eb R LA B VE: W keCPAITEFRIERI2).
R4 BEEANFEZAREBETSERNELEER
Tab. 4  Results of skin allergy reaction of phycocyanin to New Zealand white rabbits
" B PR 5k JEE
Vora S i * =N
4150 X mean moeme WETETT K S 2R
(629) (h) (%)
o 1 2 3 4 0 1 2 3
, 24 o 0 0 o0 0 O O 0 O
Y= POt 10 - 2000 0
48 o 0 0 0O 0 O O 0 O
WEEREXS IR 10 1% 1% o002 0o 40%
48 o 0 0 2 0 0 0 1 1
24 o 0 0 0 0 O 0O 0 O
BRI A 10 2000 mg/kg 2000 mg/kg 0
48 o 0 0 o0 0 O 0O 0 O
N PEAEH . BE9E K BR, 4305 8 T 7E 2000mg/kg
3 iTig

AR S 06 68 3 A R VR A i T AT
BEAT TR ST, T R sh A R Y 3
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K3 25 FI2H(a), AL (b)FIEE 25 1 20 (o) T VU 2 11 AR S TR X L
Fig. 3 The control group (a), cinnamaldehyde group (b) and phycocyanin (c) group of New Zealand white rabbits
were compared in skin

P4 25 EI(a) . PORERELL(b) R I BB 11401 (o) 0 K Bk L8V 3
Fig. 4 The control group (a), the cinnamaldehyde group (b) and the phycocyanin group (c) were organized for
pathological sections of the skin
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K E ALY i (glutathione peroxidase, GSHPX)
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W E A Rt e g, Bl
B S BB — BB 7 . Chu 5%
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K, R/ AR A 58 I BR A i R Y
UL RE 0y, 5 SRR W S B X A b RS
S AR A DR AP R, T Niraj PRAETZH N
PEFE T 4 HUBERY R I X3 o 2 1 0P A 4
B EAE LA RO R A EE A AR
(Singh et al., 2015), Harishkumar %5 A\ ibfiff 5%
TR P 1 S R b A K
41 f A B 1Y 5% (Li et al., 2016) . Ik T,
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PR ) AR, RAMBIE SR K
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PN S % A S PO PN~ Mg ) 0K =
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WAME T AR = 2 T T .
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Experimental Study of Dermal Toxicity of Phycocyanin

LIU Qi', WU Zhong-Ying®, JIAO Xu-Dong', LIU Bing', LI Wen-Jun'"
(1. Key Laboratory of Coastal Biology and Biological Resource Industry, Yantai Institute of Coastal Zone Research,
Chinese Academy of Sciences, Yantai 264003, China; 2. Shandong Qunying Medicine Co. Ltd., Yantai 264005, China)
* Corresponding author, E-mail: liwenjun332@163.com

Abstract Phycocyanin is one of the main active compounds present in cyanobacteria. It has multiple
functions, such as scavenging oxygen free radicals, and it has anti-aging and anti-allergy properties that are
manifested in combination with a variety of amino acids. In order to study the feasibility of using
phycocyanin in the cosmetics industry, we consider the New Zealand rabbits as the model animal and
conduct experiments such as light toxicity, acute dermal toxicity, and skin allergy tests to verify its toxic
effects on the skin of the rabbit. The results show no obvious toxicity and no allergic reactions to the skin
of the rabbits. These results provide a reference for the application of phycocyanin in the fields of
cosmetology and makeup.

Key words phycocyanin; antioxidant; light toxicity; acute percutaneous toxicity; skin allergy;
cosmetics
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