HRIRE REOATS

UwvB
1 1 1 1 1.2
) ) ) )
(1. ) 266003 ;2. , 257091)
: uVv-B — (Nitzschia closte
rium) (1) uv-B ,UV-B
, , :(2) UV-B
. 2d,UV-B .4
2 ,UV-B 6
:(3) UV-B 2 , (4)
(GSH) ,UV-B 2 GSH
(0od) GSH , . 2 , GSH
;(5) (POD) ,UV-B 2 POD
(od) POD , 2 ,POD
:UV-B ; ;
1 X171.5 A :1000-3096 (2006) 04-0054-05
(Uv) 20 W, 19
UVv-B . 0.4%1m , ,
' , f/21%
b -B(UV-B) : 5000 Ix, 12 12,
20 *#1 pH 8.0%0.1, 30.01+1.0
B4 | oserl® 1.3 UV-B
: 2 8W UV-B(312 nm) (
' ' ) ,UV-B ,
280 nm ,
72 h,
( ) 500 mL 200 mL ,
UVv-B ( Nitzschia 690 nm 0.20 UV-B
closterium) , , ’ 30 mL
uv-B 15 cm , UV-B 20 cm
1 UVv-B 1. 24 W/ cm?,
3 min,
1.1
(
) , :2004-06-16 ; :2005-05-20
(Bacillariophyta) ( Pennatae) . (30270258)
_ ’ _ _ ’ (03BS120)
(Surirellaes) , (Nitzschiaceae) , (1975) . | ’
(Nitzschia) 053282031640 ; E el : tianjya @tsingtzo. com.
cn; s ,Email : tangxx @ouc. edu. cn
54

Marine Sciences/ Vol. 30 ,No. 4/ 2006



HRRE REOATS

500 mL , 5 000
Ix, 20 1 12 12
, , 12 h,
12 h, 6d 3 ,
1.4
1mL , 0,246
15 mL , 0,2,4,6
10 mL
1.4.1
L ugol ,
1.4.2
17
15 mL
CO; CO: ,
, 40 W
, 5000 Ix, 20 8:30
, 0.5h ,
uUv-B (
)
1.4.3
(pH 7.0), ,
TA.-16 15 000 r/ min 15
min, , Brad-
ford!®!
1.4.4
[9]
1.4.5 (GsH)
Blman ™ (1) ,
DTNB , 412 nm , GSH
1.4.6 (POD)
Kar  Choudhuri™ 28
5 min 1mL 5% H>SOs
470 nm

/2006

1.5

2.1 UV-B
uv-B
uv-B ,
5%, (P>0.05) ,
,UV-B ,

6
(P<0.01)

46.4 %,

—e—NYIRA

—_
0]
o
o

1200}

8001

BB /(x 10*T/mL)
D
S

(=}

o
N
wlh
IN
o1
o

25vivE / d

1 UvV-B
Fig.1 Changesof growth of Nitzschiaclosterium with
UV-B irradiation time

2.2
2 ,
uv-B , ,UV-B
6 40%(P<
0.01) , ,UV-B
=
&5 —— WIRA
S 4 --o--UV-B
£
9 3
o
% 2
b

=530viE /d

2 UV-B
Fg.2 Hfectsof UV-B radiation on photosynthetic
rate of Nitzschiaclosterium

30 / 4 55



2.3 2.5 GSH
uv-B UVv-B GSH 5
3 , , GSH ,
,UV-B 6 GSH 4 GSH
; 2 ,Uv-B ) ,UV-B GSH
, 4 2 GSH
2 (P> (0d) GSH : , 2
0.05) ,UV-B 6 .

42.6 %(P<0.01)

Sesp —e—wma z
o B} --o-- UV-B =~
< 55 £
< 5 2
@ 455 3 X
R S - X
@ 4+ \_§___ \\~\\\ 5
% 3.2- | | \‘jf %
T3 2 4 6 3
iZ5vivE /d E5ivE/d
3 UV-B 5 UV-B GSH

Fig.5 Hfectsof UV-B radiation on GSH content of

Nitzschia closterium

Fig.3 HEfectsof UV-B radiation on soluble sugar of

Nitzschia closterium

2.4 2.6 POD

UVv-B POD 6

uv-B 4
, POD UV-B

4 POD 2 POD

. UV-B 2 (od) POD (P <

. 4 , 6 4 0.05) , 6.6%, 2 ,POD

, , 6 29.7%(P<
0.05)
—e— WRA C 1ap

(S
()]
m:l
3 --o-- UV-B 5
X = &
=~ [ 7 TN ———- . —
£ o [ --o--UV-B
K , o 2t
’ 5 29 ; : :
{E8YvE /d _ N
BHiE/d
4 UV-B
6 UV-B POD

Fg.4 Hfectsof UV-B radiation on soluble protein of

Nitzschia closterium

Fg.6 Hfectsof UV-B radiation on POD activity of
Nitzschia closterium

56 Marine Sciences Vol .30 ,No. 4/ 2006



HRRE REOATS

, , UV-B
3
3.1 UV-B uUVv-B
UV-B 2, ( « 4 ,
1, UV-B ,
[13] ,
UV-B 2l
, UV-B ; ;
UV-B i
, 3.3 UV-B
, , ,UV-B
(2
! UVv-B ,
, , ('Superoxide dismutase,
uv SOD) (Catalase,CAT)
, B (Peroxidase,POD) ,
[14] (GSH) , C E
[15] [16]
, B GSH
(Hill) , B uv-B ( 9,
[17] [18] ,GSH ,
MDA ,  GSH
S0, O [ ,UV-B
B Hill vu 9 GSH
Okada [ uv-B
Hill ' :
UVv-B
Hill —POD POD H.0;
, , POD 2 i
3.2 UV-B UV-B ’
, UVv-B
' ,POD ) UV-B
[21] [22] , POD
,UV-B
,UV-B UVv-B
UV-B ; . ,
(2] ,UV-B ,
, UV-B
57

/2006 / 30 [/ 4



[1]

[6]

(7]

[9]

[10]

58

HRRE REOATS

(1) UVv-B ,UV-B
(2) UV-B
:UV-B 2
(3) UVv-B ,UV-B
GSH , POD
UVv-B ,
, UVv-B ,

Halldal P. Ultraviolet action spectrain agology [J].
Photochem Photobidl , 1967, 6: 445-460.

Blumthaler M, Ambach W. Indication of increasng
lar ultraviolet-B radiation flux in alpine regions[J].
Science, 1990, 248: 206-208.

Hader D P, Worrest R C, Kumar H D, et al. Efects
of increased solar ultraviolet radiation on aquatic eco-
systems[J]. Ambio, 1995, 24: 174-180.

Keller A A, Hargraver P, Jeon H, et al. Hfects of
ultraviolet-B enhancement on marine trophic levelsin a
stratified coastal system [J]. Marine Biology, 1997,
130 (2) : 277-287.

Lesser M P. Hevated temperature and Ultraviolet ra
diation cause oxidative stress and inhibit photosyn-
these in symbiotic dinoflagellates[J]. Limnology and
Oceanography, 1996, 41(2) : 271-283.

Guillard R R, Rhyter H. Sudier on marine phyto-
plankton diatoms: |, Cyclotellanana Hustedt and De-
notul a conf ervacea (Cleve) [J]. G:an Can J Microbi-
o, 1962, 8: 229-239.

[31. ,1994 , 25 (4) : 362-367.
Bradford M M. A rapid and senstive method for the
quantitation of microgram quantities of protein utili-
zing the principle of protein-dye binding[J]. Anal Bio-
chem, 1976, 72: 248-254.

[M]. ,1980. 145-147.
Hliman G L. Tissue sulfhydryl groups[J]. Arch
Bilchem Biophys, 1959, 82: 70-77.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[3].
,1990,16(1) :37-42.

Kar R K, Choudhuri M A. Possble mechanisms of
light-induced chlorophyll degradation in senescing
leaves of Hydrilla verticillata[J]. Physid Pant,
1987, 70: 729.

, , , . UV-B
[J3]. ,2000,21(2) :22-26.

Smith R C, Prezelin B B, Baker K S, et al. Ozone
depletion: Ultraviolet radiation and phytoplankton
biology in Antarctic Waters[J]. Sience, 1992,
255: 952-959.

BrandeJ R, Campbdl W F, 9son W B, et al. Net
photosynthes's, dectron transport capadty, and ultra-
structure of Pisumsativum L. exposed to ultraviolet-B
radiation[J]. Hant Physid, 1977, 60: 165 169.

Jordan B R, HeJ, Chow W H. Changesin mRNA
levels and polypeptide subunits of ribulose 1,5 bi-
sphophate carbonylase in response to supplementary
ultraviolet-B radiation [J]. Pant Cdl

1992, 15: 91-98.

Environ,

[J31.
, 1995, 15(4) :288-293.
[J1. .
1994, 36(4) :289-295.

VuCV, AllenL HJ, GarrandL A. HEfectsof sup-
plemental UV-B radiation on growth and leaf photo-
synthetic reactions soybean ( Gycinemax) [J].
Physiologia Plantarum, 1981, 52: 353-362.

Okada M, KitgimaM , Butler W L. Inhibitionof photo-
system 1 and photosystem 2 in chloroplasts by UV rad-
ation[J]. Fant Cdl Physd, 1976, 17: 3541.

[J]. ,2000,21(3) :17-19.

[J1.
(2) :4-5.
Enlings M. UV-B induced synthes's of photo-protec

,2000, 17

tive pigments and extracelluar polysaccharides in
terrestrial cyanobacterium Nostoc commune [J].
Bacteriol , 1997, 179(6) : 1940-1948.
Zlotnid |, Dubinsky Z. The efect of light and tem-
perature on DOC excretion by phytoplankton[J].
Limno Oceanogr , 1989, 34: 831-839.

( 63 )

Marine Sciences/ Vol. 30 ,No. 4/ 2006



( 58 )

The physiological and biochemical responses of marine microal-
gae to UV-B radiation

TIAN Ji-yuan' , TANG Xue-xi*, YU Juan* , XIAO Hui', FENGL&"'?
(1. College of Marine Life Science, Ocean University of China, Qingdao 266003, China; 2. Dongying Voca
tion College, Dongying 257091, China)

Received :Jun. , 16, 2004
Key words:UV-B radiation; marine microalgae; physological and biochemical responses

Abgtract : The physological and biochemical responses of marine microa gae to UV-B irradiation were ex-
amined by using the physiological and biochemical methodsin this article. The results showed that (1) UV-B
irradiation can inhibit the growth and photosynthetic rate of Nitzschia closterium, and the inhibiting effects
were more significant when the time was prolonged; (2) UV-B irradiation decreased soluble sugar. In the ini-
tial 2 days, oluble sugar of N. closterium decreased rapidly, the soluble sugar on the 4" day has no major
change compared with the soluble sugar on the 2™ day , on the 6™ day , the soluble sugar decreased again; (3)
The protein content of UV-B treated group significantly increased on the 2™ day , rapidly decreased subsequent-
ly; (4) GSH content of control group increased as time prolonged , the GSH content on the 2™ day has no ma
jor change with initial time (0 d) , ater the 2™ day, the GSH content decreased rapidly; (5) POD activity of
control group increased as time prolonged, the POD activity on the 2™ day increased significantly compared
with POD activity on the initial time (0 d) , ater the 2™ day, POD activity rapidly decreased as time pro-
longed.
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