REws
BINfGE YFERETSERARIER
x| L3 EL 4w, THE T

(1. , 264670; 2. , 264000; 3. ,
261061)

WE: $ 300 8 (Urechisunicinctus) % 7 1B 1% #5569 — L% % B (Xenopneusta)ft £, ARG E
R EA G FME, L5k TELERY, LHRMNBARTREIAS E, RATRALFRELHZA
M FER, ARXGETERMNBANFFRALSFFTOAMLEE, FANRET LM BGHR TG,
FoHT AR .

KHEIR: IR B (Urechisunicinctus); £ %F; £ 5%
FE %S $966.9 SCRAFRINAD: A X EHE: 1000-3096(2017)10-0125-07
DOI: 10.11759/hykx20170414001

15 (Urechisunicinctus), i ( Ik
(Echiura) %: (Echiurida) 5 (Xenopneusta) , ,
I (Urechidae) I (Urechis), ( ] 0 ,
2 b b
1] s I (2] , 9~13
[3]; [4] [5] , 7 mm!?! ,
. , 7C 69.7%
16, (EPA) 72 Hi12
(DHA) 71 ,
ity [13]
2 2
, cc »3(8] , i
AY AVA
i , , ity
N Pad
N mﬁé s ——
[9]
) s
g it S
i b
9
Wi , Wi
:2017-04-14; :2017-05-27
: (2014GHY115028);
L, .
1 & % ¥ :
(20152J1042)
1.1 #%/f.lfﬁuﬁl [Foundation: Projects of Science and Technology Development Program of
. Ny g
e ShandongProvince, No. 2014GHY115028; Crosswise Tasks: Research on
i35 100~250 mm, 15~30 mm, New Model of Marine Ecological Farming and Intelligent Monitoring
[10] System; Projects of Science and Technology Development Program of
’ Weifang, No.2015ZJ1042]
> > : 1977-), ) > )
1 0535-6923183, E-mail: liufeng511@126.com; (1967-),
’ S , , - 0536-8785288, E-mail:
’ > 2 yhr6003@hotmail.com

Marine Sciences / Vol. 41, No. 10 /2017 125



R gk @
EVIEWS

i3 ,
[14-15]
1.2 oH
s , :
) ceyyz> [0

1.3 54K

i) ,
[1]
[12] ’
[12] mﬁ
, ( )
i , gt
9 mﬁ
, 6 273 g/ ,
[16] 5
39%~47%, 17%~27%12
14 ##548%
ity , (4 ~
5 ) © ~10 ) ,
7 cm( 20 g) ,
[17]
7y ,
, , “9_"_2’,
(18] pH s
(20°C) 24 h
, (4°C) 21 d; 25
, , 15
35 , , 45
;pH 6,
,pH 10 , pH
7~9 (18]
s

126 /2017

, [17] @ﬁﬁ ,
s R 150 pm,
1.5x10¢ [
, 10 min
; 50 min ; 60 min
; 80 min ; 100 min
; 180 min ;
240 min , s
[13] 74 h ; 10 h
; 15 h ;23 h
;19d , ,
:25d ,
;40 d , 35,
I <<y’ (i
2 AEXF
21 BAELEEE
s , g
32.5C 4C, 2~31C,
8~26°CH i , 31.6C
I
[20]
ity , 15~20C
, 5C
30C (21] i,
LI 1.14 mg/L
, 0.34~0.45 mg/L 46 h,
[12]
0.64~0.71 mg/L i ,
, ; 0.28~
0.34 mg/L [22] (D)
mﬁ (RO) H
, : Ro aD* bD v,
i ,a ,b ,C (231
22 #E5pH
i , 15~36
: 24.94~35.77"4, i
20.8~35.2 [20] ,
Iigi , , ;
41 / 10



R gk @
EVIEWS

[20]

> >

, it (Ro) (S)
, 31, , i
, : Ro=—aS™+
bS—c,a b ¢ I (23]
pH i )
I pH 7.5~8.5
, Wi pH 4.46~9.51"%,
i (20) B pH
) pH pH,  pH
, pH , Ui,
[20]
23 AEMR
2.3.1
( HS S* H,S)
50 150 300 600 pumol/L ,
i (LTs) 112 8 68 60h*"
it
, ’ ’ ’ ’ [24-27]
iy C
(Cytochrome ¢ oxidase, CCO) ,
, ATP ,
[25. 28],
, (Reactive oxygen species,
ROS) 29,
, C , Caspase-3
, DNA (Poly ADP-ribose polymerase, PARP)
, DNA : Bl
(Mitogen- acti-
vated protein kinase, MAPK) (31,
c-Jun (c-Jun N-terminal kinase,
INK) , JNK (321,

(Alternative

oxidase, AOX) ,
[28, 33].

]

>

[34-35].

(Superoxide dismutase, SOD)
[30].

(Sulfur dioxy-

genase, SDO)P%! (Sufidequinoneo-
xidoreduetase, SQR)WJ ;
ATP [231
Ui ,
2.3.2
it ,
, , (23 i
NH** 0.4169 mg/L ;
NH* 1.318 mg/L
Wi , ,
. TJI{4+
NH" V) (Ro) :
Ro=aN?, I . a , b
[23]
2.3.3
, iy
(Superoxidative dismuse,
SOD) (Catalase, CAT)

(Glutathione peroxidase, GPx)

[38]

Wi
B g o
cd* iy Hg>>Cu*" >Cd*",
0.077 0.141 0.179 mg/L,
[39]
2.3.4
Wi (O, O- -2-
-1- ) , <
150 ng/L) s (Acetyl-
cholinesterase, AChE) ,
; 0~150 ng/L
C [40]
i (Acetyl-
choline, ACh) , ;
, i o
24 FERHEHA
, i
i

Marine Sciences / Vol. 41, No. 10 /2017 127



128

HRLZIR
R EVIEWS

[9]

1.5x10°  /ha
[41]
i
(42] i
T ,
[16]
g g
, 1:2.84,
= ) Sy
MRGEKEE
i
[9, 43] mﬁ
i
I3 ; g
T ,
, it
, it
, , Wi 1] ,

1998, 33(8): 12-14.

Li Nuo, Song Shulian, Tang Yongzheng. Urechis unici-
nctus[J]. Bulletin of Biology, 1998, 33(8): 12-14.
Kimura S, Tanaka H, Park Y H. Annelid skin collagen:

/2017

[11]

41

Cir

Occurrence of collagen with structure of (al),02 in
Urechis unicinctus[J]. Comparative Biochemistry and
Physiology, 1983, 75(4): 681-684.
, , , i
[J1. , 2000, 17(5): 26-27.
Li Nuo, Song Shulian, Tang Yongzheng, et al. Analysis
of composition and content of amino acid in the body-
well muscle of Urechis unicinctus[J]. Shandong Fish-
eries, 2000, 17(5): 26-27.
Sung W S, Park S H, Dong G L. Antimicrobial effect
and membrane-active mechanism of Urechistachyki-
nins, neuropeptides derived from Urechis unicinctus[J].
Febs Letters, 2008, 582(16): 2463-2466.
Jo HY, Jung W K, Kim S K. Purification and charac-
terization of a novel anticoagulant peptide from marine
echiuroid worm, Urechis unicinctus[J]. Process Bio-
chemistry, 2008, 43(2): 179-184.
, , , . it

[J1. ;
2008, 38(6): 951-954.
Guo Jinming, Han Baogqin, Liu Wanshun, et al. Isola-
tion and purification of fibrinolytic enzyme from Ure-
chis unicinctus and primary study of its character[J].
Periodical of Ocean University of China, 2008, 38(6):
951-954.
uniconctus) [1].
( ), 2008, 21(3): 232-234.
Meng Xiangxin, Guo Chenghua, Dong Xinwei, et al.

¥5i (Urechis

Analysis of nutritional components in discarded inter-
nal organs of Urechis unicinctus[J]. Journal of Yan Tai
University(Natural Science and Engineering Edition),
2008, 21(3): 232-234.

) ) . i [J1.

, 1999, 23(6): 13-14.

Yang Guiwen, An Liguo, Sun Zhongjun. Analysis of
nutrient composition in Urechis unicinctus[J]. Marine
Sciences, 1999, 23(6): 13-14.

, , , g

[ , 2016, 2: 53-55.

Xu Xinghong, Huo Wei, Meng Xiao, et al. The artificial
breeding and aquatics technique of Urechis unicinctus[J].
Scientific Fish Farming, 2016, 2: 53-55.

, , . i (s )

[ , 1994, 24(2): 203-210.
Li Fenglu, Wang Wei, Zhou Hong. Studies on the
Echiurans (Echiura) of the Yellow sea (Huang Hai)and
Bo Hai sea[J]. Periodical of Ocean University of Chian,
1994, 24(2): 203-210.

, , . i, 1.
, 1995, 12(6): 24-27.

/10



[13]

[14]

[15]

[16]

[17]

[19]

HRLZIR
R EVIEWS

Li Nuo, Song Shulian, Tang Yongzheng. The life his-
tory of the Urechis unicinctus (Von.Draschi) [J]. Shan-
dongFisheries, 1995, 12(6): 24-27.
, , . I

[J1. , 1998, 15(1): 11-14.
Li Nuo, Song Shulian, Tang Yongzheng. Studies on
culture and enhancement biology of Urechis uniconc-
tus[J]. Shandong Fisheries, 1998, 15(1): 11-14.

Wi (Urechis uniconctus)
[D]. ,2005.
Chen Zongtao. Primary study on the early development
in Urechis uniconctus[D]. Qingdao: Ocean University
of China, 2005.
. i)

[D]. , 2008.
Wu Zhigang. From Urechis unicinctus mitochondrial
genome and phylogenetic study[D]. Qingdao: Chinese
Academy of Sciences, 2008.

, . iR

— PCR [J1.
34(12): 26-29.
Shen Xin, Wu Zhigang, Complete mitochondrial ge-

, 2010,

nome sequence of Urechis unicinctus accomplished by
long PCR combined with shotgun sequencing[J]. Ma-
rine Sciences, 2010, 34(12): 26-29.
, , , . i
[ , 2016, 2: 85-86.
Wang Shufen, Tang Yongzheng, Li Deshun, et al.
Polyculture of Urechis unicinctus and Penaeus japoni-
cus [J]. China Fisheries, 2016, 2: 85-86.
, , , . it

[J1. , 2012,
42(6): 81-84.
Li Yun, Wang Hangning, Shao Mingyu, et al. Gonadal
ontogenesis and annual development of ovary and
oogenesis in Urechis unicinctus[J]. Periodical of Ocean
University of China, 2012, 42(6): 81-84.

, , . i

[J1]. , 2005, 12(5):
556-561.
NiuCongcong, Zhang Zhifeng, Shao Mingyu. Biologi-
cal characteristics of Urechis uniconctus sperm and the
effects of environmental factors on sperm vitality[J].
Journal of Fishery Sciences of China, 2005, 12(5):
556-561.

W (Urechis uniconctus)

(D]. , 2005.
NiuCongcong. Primary study on ontogenesis, matura-
tion of germ cells, and effect of environmental factors

on early development and metamorphosis in Urechis

Marine Sciences / Vol. 41, No. 10 /2017

[20]

(21]

[23]

[24]

[25]

[26]

[27]

[28]

Cir

uniconctus[D]. Qingdao: Ocean University of China,
2005.

, , . g pH

[ , 2006, 25(10): 513-516.

Zheng Yan, Bai Haijuan, Wang Yaping. Tolerance of
Urechis unicoinctus juveniles to temperature, salinity
and pH value[J]. Fisheries Science, 2006, 25(10): 513-
516.
Wi (Urechis unicinctus)

[J1. , 2002, 32(2): 273-
278.
Kang Qinghao, Zheng Jiasheng, Jin Zaimin. Studies on
the seed production of Urechis unicinctus | . Influence
of water temperature on embryonic development and
larval rearing[J]. Periodical of Ocean University of
China, 2002, 32(2): 273-278.
, , , it
[J1. , 2016,
33(7): 10-12.
Wang Liyong, Zhao Qiang, Zhao Yuheng, et al. From
Urechis unicinctus life habits and tolerance to envi-
ronmental factors[J]. Shandong Fisheries, 2016, 33(7):
10-12.
, , . it
[1. , 2009, 26(5): 1-5.
Wang Aimin, Feng Junrong, Yang Xiulan. Research on
effects of Ammoni-N concentration and salinity to the
oxygen consumption rate of Urechis unicinctus [J].
Shandong Fisheries, 2009, 26(5): 1-5.
, , , it
[J. , 2006,
36(4): 639-644.
Zhang Zhifeng, Wang Sifeng, Huolige, et al. Adapta-
tion of respiratory metabolism to sulfide exposure in-
Urechis unicinctus[J]. Periodical of Ocean University
of China, 2006, 36(4): 639-644.
Ma Z J, Bao Z M, Wang S F, et al. Sulfide-based ATP
production in Urechis unicinctus[J] . Chinese Journal of
Oceanology and Limnology, 2010, 28(3): 521-526.
Wang S F, Zhang Z F, Cui H, et al. The effect of toxic
sulfide exposure on oxygen consumption and oxidation
products in Urechis unicinctus (Echiura: Urechidae)[J].
Journal of Ocean University ofChina, 2010, 9(2): 157-
161.
Ma Y B, Zhang Z F, Shao M Y, et al. Sulfide: quinone
oxidoreductase from echiuran worm Urechis unicinc-
tus[J]. Marine Biotechnology, 2011, 13(1): 93-107.
Huang J, Zhang L T, Li J L, et al. Proposed function of
alternative oxidase in mitochondrial sulfide oxidation

detoxification in the Echiuran worm, Urechis unicin-

129



[29]

[30]

[33]

[34]

130

HRLZIR
R EVIEWS

ctus[J]. Journal of the Marine Biological Association of
the United Kingdom, 2013, 93(8): 2145-2154.

Cooper C E, Brown G C. The inhibition of mitochon-
drial cytochrome oxidase by the gases carbon monoxide,
nitric oxide, hydrogen cyanide and hydrogen sulfide:
chemical mechanism and physiological significance[J].
Journal of Bioenergetics and Biomembranes, 2008,
40(5): 533-539.

) I (Urechis unicinc-
tus)ROS [D].

,2015.

Li Yue. Preliminary study on ROS mediated apoptosis
in hindgut ofUrechis unicinctus exposed to sulfide[D].
Qingdao: Ocean University of China, 2015.

iy

, 2007, 37(3):

[J1.

457-462.

Huolige, Zhang Zhifeng, Hu Xiaoli, et al. Preliminary
analysis of gene expression differences in sulfide
stressed Urechis unicinctus[J]. Periodical of Ocean
University of China, 2007, 37(3): 457-462.
Ui INK

, 2016,

s k) b}

J1.
46(2): 76-82.

Liu Shuren, Liu Xiaolong, Li Yue, et al. Response of
JNK pathway in the hindgut of Urechis unicinctus after
sulfide stress[J]. Periodical of Ocean University of
China, 2016, 46(2): 76-82.

, 2015, 45(2): 66-71.

Ren Zhiqiang, Zhang Litao, Liu Xiaolong, et al. Re-
sponse of alternative oxidase in the mid-gut and hindgut
of Urechis unicinctus after sulfide stress[J]. Periodical
of Ocean University of China, 2015, 45(2): 66-71.

Ma Y B, Zhang Z F, Shao M Y, et al. Function of the
anal sacs and mid-gut in mitochondrial sulphide me-
tabolism in the echiuran worm Urechis unicinctus[J].
Marine Biology Research, 2012, 8(10): 1026-1031.

Ma Y B, Zhang Z F, Shao M Y, et al. Response of Sul-
fide: quinone oxidoreductase to sulfide exposure in the
echiuran worm Urechis unicinctus[J]. Marine Biotech-
nology, 2012, 14(2): 245-251.

Zhang L T, Liu X L, Qin Z K, et al. Expression charac-
teristic of sulfur dioxygenase and its function adaption

/2017

/

[37]

[38]

[41]

[43]

41

Cir

to sulfide in echiuran worm Urechis unicinctus[J].

Gene, 2016, 593(2): 334-341.

, i
[J.

, 2010, 34(8):
60-64.
Tan Zhi, Ma Yubin, Shao Mingyu, et al. Screening proteins
interacting with sulfide: quinone oxidoreductase (SQR)
of Urechis unicinctus[J]. Marine Sciences, 2010, 34(8):
60-64.

, 2012, (2): 77-82.

Li Jinlong, Qin Zhenkui, Shi Xiaoli, et al. Acute toxic-
ity of Cu®" and effects of antioxidant enzyme on Ure-
chis unicinctus body wall[J]. Transactions of Oceanol-
ogy and Limnology, 2012, (2): 77-82.

, , .3

1. (

), 2017, 30(1): 31-35.
Tang Yongzheng, Song Xiangli, ZhaiChuanyang, et al.

I

Acute toxicity of three heavy metal ions to Urechis
unicinctus juveniles[J]. Journal of Yan Tai Univer-
sity(Natural Science and Engineering Edition), 2017,
30(1): 31-35.

ity
, 2006, 30(9):

s s

[J.
42-47.
QiuXuchun, Zhu Liyan, Liu Guangxing. The effects of
monocrotophos on several enzyme activities in Urechis
unicinctus[J]. Marine Sciences, 2006, 30(9): 42-47.
. [J1.

, 2013, (7): 214.
Wang Xianqi. Analysis on the characteristics of inten-
sive and healthy aquaculture of aquatic products [J].
Non-State Running Science & Technology Enterprises,
2013, (7): 214.

[ , 2004, 28(10): 63-66.
Yang Zhengxian, Meng Fanping, Zhu Xiaoshan, et al.
Mariculture and sustainable development[J]. Marine
Sciences, 2004, 28(10): 63-66.
i} [J1. ,

2014, (12): 46.
The polyculture of Urechis unicinctus gets success in
Shandong Changyi[J]. China Fisheries, 2014, (12): 46.



Btk
R EVI;WS @
Advances in studies on the biology and ecology of Urechis
unicinctus

LIU Feng', SUN Tao', JI Yuan', WANG Li-yong?, YU Hai-rui®

(1. Yantai Research Institute, China Agricultural University, Yantai 264670, China; 2. Yantai Fisheries Research
Institute, Yantai 264000, China; 3.Weifang University, Weifang 261061, China)

Received: Apr. 14, 2017
Key words: Urechis unicinctus; biology; ecology

Abstract: Urechis unicinctus is the only species of Xenopneusta distributed along the coast of China with a high
nutritional and economic importance. In recent years, overfishing activities have led to the destruction of the natural
resources of U. unicinctus, which has necessitated the need for artificial farming to meet the demands of people.
This article summarizes the research findings on the biology and ecology of U. unicinctus at both local and interna-

tional scales, puts forward the research direction, and analyzes the prospect of U. unicinctus breeding.
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