3 h8

RAE TS ALY
R RIR

E#& AR E; Email: 550074745@qgq.com




=

1.3|8
78 FB (Sea urchin) & & &
Y5 ZFENRNTZRIBEF
&Y, ETHEohY. BRE%E
S, K8, RRAENMEGEH
E&FRHEE, AIEAEYFE. &£
SFE MR F TR A R AR E
s U, BRERREFRNEYZ
—, EEMBLEEENFILNE
\ESE. ARSI ER SRR RS
B, MR IEAR RS BT AR AN 5D
£H. NXEQ. siHhEFNZ
REBFEZEHR. BENRIFMF
TEBFENYT YR EBRK.
ZRNEeR (A1) Y, A8
RN AGRERFNER
. e, BEZRMT YR, &
AEfR MK 1EIR, RELFD, B
RERYTFIRFS IR AE A “Hp
Hi” , BTRITRIE. K
MR, Brl, HFEEAER
FHNAHENANERNGAEN
B, BEXBARESBREE
BB L, BREGPHEYEERS
BEERsENmME. matk. i
B, RS, amMinkia
M P, KiSHE. AERENRE
BENR. RMBERENEILTIRY
R{FkR, HNAFEMEZH
Tt

F

2. BEERESFTME
BRERZHRZMANNE
E58HA, }‘Aﬁ%éﬁrﬂ‘_ *ﬁ', HZ

27

o [B 1] BENGETEE "

7E: O (Mouth) « R (Primary spines) « @IF (Secondary spines) F1ERE (Tube feet)

0 [E 2] NEBREHSBHIEYEERS P
E: ZEBBR (Proteins) « Z#E (Polysaccharides) « ZEEEE (Steroids) « H#IB (Minerals) «
[EE (Amino acids) « BER (Lipids) FBE (Pigments)

—FE “EFER , ESMER. ok
kEMMELR (B2) ", B
MEHEER A HEE Bl (R

) HEER B2 (IZHR) 4L
% B3 (MAER) SEMELER"Y, 2
WYIBRAE, 5. B, k. $E. B


https://www.sciencedirect.com/topics/earth-and-planetary-sciences/sea-urchin
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/embryology
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/embryology
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/fucose
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/galactose
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/galactose
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/polysaccharide
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/saturated-fatty-acids
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/saturated-fatty-acids
https://www.sciencedirect.com/topics/earth-and-planetary-sciences/myosin

=

. . . SEAEEN AR
RE@mNHETER, EBESY
BEE. BENEERER R
LFrE” , ERES S IEMEE
g, B +IEGERN —+Z
R7NIGERX S KIS AIER, b
RIS, WHRESME. EEX
. BT ORKE LU EE
AE, MEERBEX. #
B, HEERPRmENT, s
BRBRERNREESEMNIR N
SES8HE, BhHAFHRR
i, BT ERFEEFRSRE
IR, BREER RN E
LB, BRERNGRNMBRTE
sh¥psh, BREEERRISESRN

B, MARBERNXAMLRE®
i, AANNBEREFZHL,
RETHERTR, TIEEM
BT, RRBRFEARE,
R MBI A& P,

3. BIEEMEENSY
B, REBWEFEMEE
BREAEYESENLEY), BiF
BR—RENERFHNYM, B
BEEAR. SR, BRUKAS
MR, RIMELSANIRIFRIE
MEFERE (B3) %, flg, S8
EEEHR, WAEREMZE
BEBRRFMESERIAR. f8
. AREaBRNASRESHE

B, Itoh, MBRENR. =5
FARIMERGL T ZMARHE
EMNERR " CAXENE,
BRBTEMRR A B I ER A& R
NHEEASHRERER, X
ERNEEEYT KIERLIE
EXRIER, BBTEAHERE
HNEERE, BRTEARN, B
EEEBEREXNAGE@mBZHE
S50, HEREIESHTE
JERR. M=MBpES. HF, M
BRERE RIS EIRKE TS
BRIULZSTENEEIIE, B
BRENAASRENE, BB
FIERR R EN L 40 TR E
HURERNER, HESBEERER. 2=

© [E 3] /SR8 (Seaurchin) BIEAMAER (Edible part the Gonad) FIREND BEWEMEDF (Isolated

Bioactive Molecules ) BIREE

[2]

7 A (Protein) « BEM (Lipid) « &EE (Amino acid) « 83 (Pigments) « Z#& (Polysaccharide) « #1%%& (Anti-cancerous) «
PIMEFRIR (Anti-diabetic) « ¥uM4E (Anti-thrombotic) « ¥UIH (Anti-allergic) FIFEY (Anti-microbial) F

28



=

B2, BZE. EE7. &, OBiE.
BREELANER. BifEERZL R SHE
EBAERE S MEER ", BEFX
EFENEFSIEMND, B
FEEEREEKS TERMHEX
BB ZfER, LH
B4, REABE. B XE
MEN—EERTD, BEXRES
BB RIEN A, BB R
EREREANE, WAKRTE
BELERA, FEAR. =M.
wAEHSRENXKMER
o IEHER, £IKBEEXE
YEME LS YRIE R IRELE K,

HHmHHEXREZXE 90%, &M
HEEASNERAZRNEE
&,

4. gRERZSIERN A

EER, BEMUEESR
SKPABEEMA, HERES
BRAEE NS BREAEF T
HRMEEZESD (B 4) " "%
RAEVERFTREA, iABRIR). . %
B ERIPFARTIBHS
MEBEYERENRS, 2FE%
Ensk. BER. ZHK. &R, B
NRESEITEY), XEYRTEAMR

O [E 4] /8RB (Seaurchin) E¥NEMMEMNZHEYFIENE
S : IFERIE (Antidiabetic) « $1E (Antimicrobial) « 138} (Antiallergic) « 318 (Anticancer) « #1042 (Antithrombotic) « FTK
(Anti-inflammatory) « 18t (Antioxidant) F1F1F R (Anti-toxin) ZF{ER

29

SRR RN H RPN AIE
S, AfmE, EREEN
FUMENEECEEKE. K7
MR &SR S0 7
R /e @ % S iz 4
REUAITS.  BELBT 4 RS FE) HA Kz 400 il ek
EHEXESERE (40 PI3K/Akt
MAPK) ZE#HISSIN; HiER
RN SN ERD R, AT
BEREASEEEEETEX, It
b, EREACIETYIIE BT E] NO #
TNF-o ERERFHREX, BI
HER R A ARSI, nE L rER N
KM FHESHRANMALCET



=

MNEERE. FERNMZE, &
BREREBRE, RIFARER
SRS Yo

BRFEHRGHEY), BB
e A= /I PSE Y P TN
LRAMLZEDRER, BM
HIR SRR R U, B,
145 AR o B 28 55 B A0 82 5 R [R) A 11
HlZ X BEE SR, R
BN ; RIFD AR BBV HERK AE
HUEEMRAR. 1E5R B ARG
REINRE, EMERZESTTHAD
EER; FLEZEMLRERZEN
BiugMinmsiatt, LHER
Brm S A EH 75 m AR H T
RrR. &ioBiEEEMTERH
ANABEIEMAG RN D F AR
B, MAKRRA. AHANES
PHFHAFRANNA, E6508
EifES D FIEFE, EME
HABMZHIRA. KK, B
BREYMFNRBRNIZ, &
LB REE Y BRI AR (L FF
%o HL, BEFNEMRRET
KR, ERRAHYALKNEER
RiRE, ERFMABENIRK
REERD. AL R

5. 8pB5 A%
BERREERFNHGES
TIHZERE, HEHKEYS
SEANXEFHRATHNEEED
BN E, ER—HMEkES
EHDYOURENLT S #

o4, SEAEFRANERRT
Mo LILIERE (Strongylocentrotus
purpuratus) A%, EEEFALHLY
B 23300 MEERE, HPES—E0
DEANEHNZRERE. RER
gi. ARESERNHEEZLENE
*x W, RRKRA, XLEEREED)
RN ES ANRERGFEEE
BURME, R3S IrBiF
HEESEBE RN, XfE
13BN AR AL R HIBY
FRIRE, LHEGXINE, 8
REFE =ENHIAA PRI A F =
HaEZEEMY, SAXER
AR, WEEREME (W
fI/gRBAILRBRE) TR AEHA
WS EK5%HE, FRUEH
BA E YRR AR IBAFIE, X
WHRAH “RiRTEE (Negligible
senescence) ~ VIR, RNIBRI
=ENBIRE T HEA Y, F
M, EKEF8EYMF, —LLF
SAIRAEEA. DNA B S FMAME
HRER S WIL s PizHIE L
M RITHER (MRER%RE
AE. mERR HEXNERS
E—3 ",

tesh, BREE R BB RIE.
BALXENR R, ERTURA
FEEBIERE. WERESESE
BAVE, XX TIEMEE. T4
BEOURALNBEFIAREKXRE
R R M TIEATE, Flim,

FREFELBEERARL
NECRNAR T AR XERES
W, BT X, BERMA
AYRE, WMEE, ZHME
ZEH— TR LY, 1
HER TR RHMERTHAMRE
HAHLE FIRE RN & BRI,
UKREFRSREER K ZENX
BX. BESAXEERA. ARK
HLLKF LRIEMME, EERN
BFRMANEERR, WTR
NIZR AN E AR AW
A R R ML E ST T TR
BHEEXEN,

YH

6. &It
BEENEENBFLEE
oY), REFENEFNEMNS
MEYEE, TRMm. EVES
MEMMBASFAHABT EN
BriR. EEERESMRE
B. ZXBNERER. a&
BR. EEZNT YR, BARR
ERmEERE; BEERA
ZHE. KPP MR, EENEE
FRAEEYMRAEHENK. I
XK. MENRRREATEER, K
NIMBEEFAYNERERR. It
5, BRBEERR A B IEM. BIF
HRENLE, BN ZRATASB
EMF. SEFNHRRNER
iR, MEAFSENEYF
AR, BREEEYIRRILEN. I
RER SR ZE D WIETR, HEED

30



=

HeBARSHMA, Am, S MBBUATHME: HERMEEIR b, &5 AIMEBEME, M
MRMEEYHFBE—. AT EiRMEANENR D, BESAF RAMWIE; RULFEER,
FRIERARRBE A FEHE D HiE, BMIEYMSEIE; FF BB R IR AR F AN
HIA R HSFH . RRNER AFBRIEAK, RA~m & &o

[1] Wang Z C, Chang Y Q. Economic sea urchin aquaculture research progress and prospect[J]. Mar Sci, 1997, 6:
20-22.

[2] Sibiya A, Jeyavani J, Sivakamavalli J, et al. Bioactive compounds from various types of sea urchin and their
therapeutic effects-A review[J]. Reg Stud Mar Sci, 2021, 44: 101760.

[3] Zhang Z L, Liu Y M, Han J X, et al. Study on the antitumor effect of the extractive from sea urchin intestine[J].
Cancer Res Clin, 2002, 14: 302.

[4] Cirino P, Brunet C, Ciaravolo M, et al. The sea urchin Arbacia lixula: A novel natural source of astaxanthin[J]. Mar
Drugs, 2017, 15: 187.

[5] Galasso C, Orefice I, Toscano A, et al. Food modulation controls astaxanthin accumulation in eggs of the sea urchin
Arbacia lixula[J]. Mar Drugs, 2018, 16: 186.

[6] Kuwahara R, Hatate H, Yuki T, et al. Antioxidant property of polyhydroxylated naphthoquinone pigments from
shells of purple sea urchin Anthocidaris crassispina[J]. LWT-Food Sci Technol, 2009, 42(7): 1296-1300.

[71 Amarowicz R, Synowiecki J, Shahidi F. Chemical composition of shells from red (Strongylocentrotus franciscanus)
and green (Strongylocentrotus droebachiensis) sea urchin[J]. Food Chem, 2012, 133: 822-826.

[8] Archana A, Babu K R. Nutrient composition and antioxidant activity of gonads of sea urchin Stomopneustes
variolaris[J]. Food Chem, 2016, 197: 597-602.

[9] Jiao H, Shang X, Dong Q, et al. Polysaccharide constituents of three types of sea urchin shells and their anti-
inflammatory activities[J]. Mar Drugs, 2015, 13(9): 5882-5900.

[10] Li S, Xiao Y, Li Q, et al. Recent advances in natural products derived from marine echinoderms and endophytic
microbes: Chemical insights and therapeutic potential[J]. Mar Drugs, 2025, 23(1): 33.

[11] Pozharitskaya O N, Shikov A N, Makarova M N, et al. Antiallergic effects of pigments isolated from green sea
urchin (Strongylocentrotus droebachiensis) shells[J]. Planta Med, 2013, 79(18): 1698-1704.

[12] Sodergren E, Weinstock G M, Davidson E H, et al. The genome of the sea urchin Strongylocentrotus purpuratus[J].
Science, 2006, 314(5801): 941-952.

[13] Polinski J M, Kron N, Smith D R, et al. Unique age-related transcriptional signature in the nervous system of the
long-lived red sea urchin Mesocentrotus franciscanus[J]. Sci Rep, 2020, 10(1): 9182.

[14] Adonin L, Drozdov A, Barlev N A. Sea urchin as a universal model for studies of gene networks[J]. Front Genet,
2021, 11: 627259.

[15] Polinski J M, Castellano K R, Buckley K M, et al. Genomic signatures of exceptional longevity and negligible aging
in the long-lived red sea urchin[J]. Cell Rep, 2024, 43(4): 114021.

31



