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WE . ARG 4- TR AR K AETE SR i A2 IR, AR TR 3E (0.00 ,0.05 ,0.10.,0.50 ,1.00 ,2.00 mg- L™ )4-T-F M Ab 96
h G2 R a SR LIS RO SRR AT I 2 . S5 R R W, 4-T E Wy XU L5 96 h = 50800 e & (96 h-ECy,)
0457 mg-L"', mkEAIE(>050 mg- LI, PS4 E a & KA RCR(F/F,) AR (o) I KA BT 1%
183 R (rETRmax) 2 FIEHR(1,) . RC/Cs, \ETy/RC Dy, Py i, F1 S, /8(F, ) 535 T BB 506, Wit & 24 11 ABS/
RC DI, /RC Fl TRy/RC 34 i ZE 141, [w] st 4 A ) B AL BB (SOD) | i 40T S Bl (CAT) 1937 P I 2 v B 3 Tl &b bk i (v J32
PR (<0.10 mg L), MBI 4R a S i SGE AR AN B (506 SR ARG sR G I, ik e85 R R B m vk
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Abstract; To explore the effect of 4-nonylphenol on the planktonic cyanobacterium Cylindrospermopsis racibor-
skii, chlorophyll a, antioxidative enzymes activities and photosynthetic characteristic parameters were investigated
after 96 h treatments of 0.00, 0.05, 0.10, 0.50, 1.00 and 2.00 mg-L"' 4-nonylphenol. The results showed that the 96
h-EC;, values (effective concentration inducing 50% of growth inhibition after 96 h) of 4-nonylphenol in C. raci-
borskii was 0457 mg-L™". Chlorophyll a content, the maximum photochemical efficiency of PS1I in the dark (F,/
F), photosynthetic efficiency (a), the maximum relative electron transfer rate (rETRmax) and saturating light lev-
els (1,), RC/Cs,, ET,/RC, @, D, ¥, and S, /(F, ) were significantly suppressed (P<0.05), while a significant in-
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crease was found in ABS/RC, DI;/RC and TR,/RC when C. raciborskii was treated at the high concentrations

(>0.50 mg-L™"). In addition, the activities of superoxide dismutase (SOD) and catalase (CAT) were significantly in-

creased as the 4-nonylphenol concentration increased. However, chl a, o, rTETRmax and I, showed significant in-

creases when C. raciborskii was exposed to low concentrations of 4-nonylphenol (< 0.10 mg-L™"). Therefore, these

results indicated that the growth of C. raciborskii inhibited by high concentrations of 4-nonylphenol may be related

to the blockage of chlorophyll synthesis, reduce of photosynthetic pigment, damage of PSII reaction center struc-

ture, large accumulation of Q,  and decrease of photosynthetic efficiency. Cylindrospermopsis raciborskii might

show a “hormesis” at the low concentrations of 4-nonylphenol.

Keywords: 4-nonylphenol; Cylindrospermopsis raciborskii; chlorophyll a; antioxidative enzyme; photosynthesis

T- 38 (nonylphenol, NP) 2 =l 85 3 1 {5 74 77
T- 3L W 3B % & % Tk (nonylphenol polyethoxylates,
NPEOs) & i J5RHY | ] it 2 LB A =9, T
B R — R EER R 5 1,7-B-ME R (M
PR I — AT ALt 254, R B A MR R
P BT, B A R AR T TR 1 32 4, DA T 411
Tl A= A N E R B9 PR T, AR A P T AR
T3l PRI 0 PR B8 N 43 06 90 99 (EDCS) Fl 33
P SET5 Y 24 s ) 2005 4F 32 [E 2R JR) (EPA)
F8 I TEMAEIR K UL T 6.6 pg- L7, 18
KR EERAR T 1.7 wg- LW BRI, I LB 455K 1
F LKA G SR A g B R RN T ok
AR VR VA 5 7K S A5 38 T BN [ vl J3E 1 T 1y,
M5B LA VL B SR KRR v = 2y Wk B2 2 0.02
~6.85 gL, i P VS B 3T A A T T 35 P vk Gk
28.656 pg- L, HR B IEt & T BEPA S %W, Wi
SR B At 5 3 BH R T A 38 43 i 7 T %
BOKAARR 533l 57 Vg0 38 3ol 508 0 3l 157 B A 5 DK 3 Vi
T FE I (1475 Yo KT 2 X X AR 38 R 4 18 WU
i1 % %) AR = K7 e o e S 1 A 7 S e o 37 <
A SRR RS PEAG AR JC o E L AR, H TR
FLIEm By T EE P EWEL P A
U e HAt K A sl M EE AT O 1 9T R B
TR X /N BB Ao p 22 R G — A 0 A
FHUSY s X Carassius auratus) T 40 i HAG — & 121k
YERIU i& B 51 o A2 8 T W Bk ¥ ( Corophium
acherusicum)DNA 5405, H. 361 05 F2 B 52 b 35 %) 5%
KRR

BRI KAEAEBRE B E A, W RE
BN AT H L E R OTR B RS
A LA A A $0 17 25 1) SO0E B RN AE LU 30 (1)
BUESEU PRI, R T 35 M % ol 8 7 M AR ) BF
GERT T L1 A AR SRS PEAG A B L, AW

2 W] - L Wy X = #A 45 45 ¥ (Phaeodactylum triconu-
tum) A BA B A REPERON , I AT LA 3 BT AR
Ll RGEADCG R T3 fe 6 U/
I (Cyclotella caspia)d g A 4 T 2812, T4 2K a
T MR, AR A0 KR BCR AS D T BE X)
PR FERLAA ST (H 3 AR TP e R vl A e 5
R BEZE T T, TS K AR 2 i A ) g — o 2 A%
W — WP 5 T R R O B A B T Y RIS AR
XPED o BRI Ry 1 RS T R 1 o) S A S ), AR S
VI S 3% Cylindrospermopsis raciborskii) J F 5% X
G, A S 3 3 W0 5 AN [ e FE T T 5 1 %o LA M
AR ARG NS E AR, B 7
PRIE T M 0 UM 3t 7 M RN, Sy 488 75 T L 1 o)
TR ) B 7 SCRMLEE DA K A 285 RS PEA Fi 1t
— i M HLS AR YE

1 ##57 % (Materials and methods)
1.1 SEE A
PIHEMIHE(C. raciborskii FACHB-1096) i1 H [ A}
“EBE KA A YIRE ST IR K BE AR PEARAE  BEEYRG
FREFEBE K, B0 L RS 250 mL 4
JEHH 150 mL MA 3553 3580 OD 2 015, 5240
R FHI R (fh 24l v 1 2454 BRZA WO AVE R Bhiss 1
BC PR 6 AR EE 2251 .0 1%0 3%0 \5%0 . 7%o0
1 10%0,48 h 35 3% J5 F 17 WA 4 1 450HE 2 4k,
) 5 40 1% %88 B 15345 300 TR 0T R0 1 R
1] B R 5] 5 (no observed effect level, NOEL) &y
5%c., S5 B HNK AU FERIAH S SCHR , 145 A TsE 5
gL BE 4- TR (gl , b FE 25 R \)DZ
W 0.00.0.05.0.10.,0.50 .1.00 F12.00 mg-L",
RS RO BB EE 30 nE-(m® - S)"!, IRJE 25 C,
JEHELE 12 hi12 h, BADWRERE 3 MER, UAER
T 4-TEW0.00 mg- L)X RRZ A K i 42 8
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3 R FE 4 5 3G SR A . BOREIIN AL O b
24 h.48 h.72 h.96 h Ay ¥ OD fH, Jf Il & 2
#5 96 h T BRI T4 R a B, AR S0 K
i I 2R [ 05 2 A 35 NP OGRS i 3 £ 96 h-
ECsyo
1.2 WEE a ilE

BURTRI M BE AL P 96 h AYMEIR A4S 5 mL, B0 5
2B, A 90% ) PN i E 4T 4 B, I %E 663 nm
645 nm FfJ OD {H, H/AX Chl a (mg-L")=(12.72x
ODy;-2.7X0Dg ) V/ VIR G R U B2, Horb v,
SREEUR E B ARER, VORI B S AR R R
1.3 PGl 2R (RLCs) FR SO FROR

FHIFIFRE P 5653 BT AL (PHYTO-PAM, Waltz 23
) YOO s 200 R ) e KO A2 3R B L AR 3
HR E TS L Maxwell S22 000586 Bl
LI A RN AR v & LA S A

I'ETR:I'ETRIHB.X[I _e—(a»PA]UrETRmax)]e—(ﬂ~PAR/rETRmax)
rETRmax /&5 KAAXT T AE T 148 i %, o /& RLC
FIPTER A%, PAR J2 G IR B & 7E PSIT T R A
I RLC MRER AR [, =rETRmax/a®
1.4 PSIHfest4r R 93N 727 M 2 (OIIP) 1yl &

BAREREFE 96 h 5, AL PR 2 mL ¥
T B SRR R I IV 20 min S5, I GE B SR R UG
W38 )12 2 (0NP),, PRt R 9 53 )
2 MR A YRR AL (PEA, 36 B DU RH A
B2, 5 ) I 5, I 5E a8 A 3000 wmol +m -
s BRI A IR 650 nm,idsE T M 10 us #) 2 s i
SRRV R, N AER IE 5% O-J-1-P 5540,
P LR R VOB 122l O &3] P AR T A
DI AT AR AL, LI 08 AT 2R, @l
OJIP MR Ak, 3k A5 T LU N S8, B 52 ot i FR
A 1SRN O BB (RC/CS,), t= 0 B e Kot Ak
SRR (D, ), t=0 BHH R T4 AL 3 7
i i R R 1 (Q,0) Y HLAl FL 1 52 A A A R
(W), t=0 T HL AL B F =8Py, ), 07
8 HL WA G RE(ABS/RC) , £= 0 I B4 K2 07 A Cs
FEBL A BEFE(DI,/RC), t=0 B B4 B2 3 FhC i 4R 1Y
TR Q, HUREER(TR,/RC), £=0 W BAAT K2 H
A T i AL A BE R (ET,/RC), N 0 F ¢, A
B Q,/Q, MFRHISAAILEA(S, /(F,)™
1.5 ALY L (SOD) . it & b A i (CAT) 1)
il

Tt 0 £ JBCR P 240 1 R ik v, 0 ) R BBOAN [) e

AEFE 96 h Y FEEM A 50 mL, 5.0 £ EIER, iNA
SE R R EL 2% vh (PBS) pH=7.5, B T-80 C &%,
SRRSO P O . 2R 1 B Y I 2 R
% O i 9P SOD Al CAT I M (9 5 43 31 2
I8 Wu 271 Choo 21071,
1.6 o

SRR AL PRSP SPSS 16.0 FEAT BN 25 2
437 (One-way ANOVA) X LSD :(P<0.05)4 56 4b B
HEX IR Z (A 225 % 7 (xx? SRk xR P
<0.05 . P<0.01 . P<0.001, 255 W%,

2  Z55 (Results)
2.1 AN[EVREE 4-T M A 3 T A I et 4 K a
AR L

N JRIve B T- B b B 96 h 5, 25 SR (8 1) BR,
Sxf gt R & EAH,0.05.0.10 mg- L ZbFRLH
MR 2 a & & W BN (P<0.001), 2 BRI T
21.32% 27.27% . #Rii, 7€ 0.50.,1.00 ,2.00 mg-L"
TR IEFE 96 h 5 AP 4 a BERT
R (P<0.001), 73 58 2> T 77.96% .88.77% .
94.18% , MHFE>1 mg- L A5 IR R B BLA i
ToEE AR S TTIE Y, AR A 2k 4-T
BEM X FUAE L2 1 96 h P EUN R (96 h-ECyy) N
0457 mg-L™",

0.6r
ok
0.5+ sk |

0.4F

0.3F

M4 Zafig/(mg - L)
Chl.a content/(mg - L")

0.1F skkok

0.0 1 1 1
0 0.05 0.1 0.5 1.0 2.0

4-THEBW L (mg - 1)

4-Nonylphenol concentration/(mg * L)

E1 AERES4-TEBLEEHHMENTZESE
T X IR A, % % " ROR P<0.001, 22 7 W35 IRl
Fig. 1 Effect of different concentrations of 4-nonylphenol
on chlorophyll a content in C. raciborskii
Note: compared with the control,”* * * " represents significant

difference at P<0.001. The same below.
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0.00 0.05 0.10 0.50 1.00 2.00
A- TR ((mg + L)
4—Nonylphenol concentration/(mg + L)

B2 FERE4-EEEBRAERE F/F, 2T
Fig. 2 The maximum photochemicial effeciency (F,/F, ) for the

responses of C. raciborskii to different concentrations

of 4-nonylphenol

2.2 EROCFERCE(F,/F, )L

WE 2 Jios eI EE 4- T 254021 96 h J5,
S5XF A ,0.05 mg-L" F10.10 mg- L™ &b R Y
FJF, JC %2 5 MfE 0.50 mg-L"' 1.00 mg-L"
200 mg- L' 4 )5, F/F, 535 FFET 5099% .
88.08% 1 100% , HA7 W3 )25 55 (P<0.001),,
2.3 PREOGm N 2 (RLC)

4-T-HPAEPE 96 h 5, Y LMy ik B K F 0.50
mg- LB, 55X IR [, RLC & A 3 AL Y 4-
THMHRE R 2 mg- LB, AR H 2O EME (] 3),
53t B4 ,0.05 mg- L' AbH4H o HTCH ARk,

180r 10.00 mg * L' *0.05mg - L!

©0.10mg - L' 4050 mg * !
v1.00mg* L' €200 mg * L'

150

120

O
=

X B e 338 o 3
rETR
3

9
=]

1 1 1 1 1 1 1 1 1 1 ]
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200

FEHEFE/( mol photons * m™ + s7')
PAR/(j mol photons + m™ + s7!)

B3 REWRE 4-FE B AT SR S B 2k B S0

Fig. 3 Rapid light curves of C. raciborskii under the influence of

different concentrations of 4-nonylphenol following 48-h treatment

Note: rETR stands for electron transport rates; PAR stands for

photosynthetic active radiation.

MR EE AT 0.10 mg - LB, %5 Mk BE RN, o W 1
TF&(P<0.01),0.50 ,1.00 .2.00 mg-L"ZbH4H o {H4)
BT 46.58% \77.17% F1100% 5 244 KT 0.1
mg- LB, A B4 AY rETRmax & 4= T W 484k (P<
0.01), H:th 0.1 mg- L' 4b P8 2 i rETRmax 4 /il
T 536% ,0.50 mg-L" 1.00 mg-L" 2.00 mg-L"4b
FHZH rETRmax 730518/ 1 78 43% 94.31% ,100% ;
FrA AN ELE Y T B A T I B ARk (P<0.01), H
H10.05 mg-L" 0.1 mg-L"ZbHLHAY 1 {53503
T 11.8% .17.19% ,0.50 ,1.00 .2.00 mg-L"4ZbHHA I,
THA I T 61.16% 7623% 100% (1),

F1 BEREZ4-TEMLEBEHLESHEN

Table 1 Changes in the photosynthetic parameters of C. raciborskii following treatment with 4-nonylphenol
T (mg- L) rETRmax/ I/
Nonylphenol concentration/(mg-L") “ (wmol electrons-m?2-s) (wmol photons-m2-s™)
0.00 0219+0.004 145.500+0 850 6643804500
0.05 0215+0.004 159.700+1.380* 742.797+4 510%*
0.10 0.197+0.003 * 153.267+1.004%* 778.567+2 492 %+
0.50 0.117+0.010%* 32.467+0.677%* 279.133+4.619%*
1.00 0.052+0.007** 8.564:0.834** 170.863+9.315%*
2.00 0** 0** 0**
T A MESE 3 AN AT RIEARUER = FIR P<O01, SXTIRA AL, Tl o FRRPE  rETRmax R i KL A2 R I FORIERDER

Note: Each value is the mean of three replicates (X+s). **indicates P<0.01, compared with the control; the same below. « stands for the initial slope of

the rapid light curves (RLC); rETRmax stands for maximum electron transport rates; [ stands for saturating irradiances.
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A 4001 0.05 mg - 1 B 120
0.10 mg - L'
3501 [ 0.50 mg - L'
— @ 100 me - 1 1007 {jy =7 7
i§ 300 I 2.00 mg - 1! 2
EF 2501 2 %0
= Z£F ok
_’; S 200_ gé :é 60_ i
s =5 i
HE 1501 e
R FHE 404 *
1007 R
2 = ok
50+ - X ok *%
o s 0
RC/CS, ABS/RC  DI/RC  TR/RC  ET/RC b W, b
NPE%K JIPEHL

JIP test parameters

JIP test parameters

4 AEIRE 4-TEB IR EREIT G E RIS E(JIP-test) M
{E :RC/Cs, ,ABS/RC ,DIj/RC TR /RC ,ET, /RC 435I F7R B3 e 1 AR 375 41 S I8 o RO B, BRL37 52 17 P IR A ) S
BALAE IR P FE R RE SR B B2 RO BRI TR IR Q, RORER: A S I PO ARG T TS A R
Dy o P S/ UF) I WIZAR IR ICAGAALER HHEA 0 TH5 L T 1136 30 Pl T (5 s Pt Q0 ML AL T2 AR SR I T T 136
B TN O B e IRFTET IR Qu/Q FHISALIRTURZS , * **37R P<0.05, P<001, 5% IRLH Lh4R , T,

Fig. 4 Changes in the JIP test parameters and expressed as a percentage of the control when

C. raciborskii were exposed for 96 h to various concentrations of 4-nonylphenol
Note: RC/Cs,, ABS/RC, DI,/RC, TR,/RC, ET,/RC stand for density of reaction centers (RC), absorption flux per RC, dissipated energy flux per RC,

trapped energy flux per RC, electron transport flux per RC, respectively; @y, ¥y, Py, S,n/(F,,) stand for maximum quantum yield of primary

photochemistry, probability that a trapped exciton moves an electron into the electron transport chain beyond Q, ~, quantum yield of electron transport,

the average redox state of Q, /Q, in the time span from 0 to ., respectively. *, ** indicate P<0.05, P<0.01, compared with the control; the same below.

2.4 PSI M4 RIS ZL

AR T 4-T I AL BUS | PURE i e -4 R e
FESHUR L G Ir A 3R 6 RE(ABS/RC) |
T PO FE L BE A BE B (DI,/RC) SR 36 A0
RO TR TR )5 Q,, MIBER(ff Q, I
DR K Q,, TR,/RC) | Jz o 7% 4 v O A Al 3
MOERE T H &8 g5 (Q, -Qy -PQ, ET,/RC)
DS 3Z TR ) RN T 0 B (RCY
Csy) I FA R (D) IR 2 ms A T 1 1Y
SN FFTRORR B () N FP O R SR S e
L2 18 (R T (D) SN 0 B £, BFE]BE
Q, /Q, WAL S, /t(F, ) A Ak I 4 P&
4 Fis, SXTHRAHLEE, 24 4-F MR E /N T 0.10 mg
LM EESSBEARRIA LR MW ES (P
>0.05), M EFERE T 0.50 mg- L', 4% ABS/
RC DI, /RC Fl TR,/RC #J I 3 4 Jil(P<0.05), 1fif RC/
Cs, .ET,/RC @, D, b, F S, /(F, )5 FFE(P<
0.05), 4 4-T-FEEHE M 1.0 mg-L" A}, ABS/RC,
DI,/RC Fl TR, /RC 43l 34 hn 2 %t B 2H 19 235.23%
321.05% F1 118.10% , 1fii RC/Cs, \ET,/RC . @, . Dy, .

W, M S /t(F,) W 4% % b 3 MR B T 96.19% .
83.72% 93.02% 86.04% 48.95% H16330% .
2.5 BrAALEEE MR AL

TEANTER P 4- T3 96 h )5, 5 X RZH A
t,0.05 #10.10 mg- L' 4b# 4 SOD il CAT i 47
MRk, SR, MR E KT 0.50 mg- L', BEE
W HE i, SOD |, CAT 1 11 1 BH I8 14 Jin (P<0.01),
0.50 .1.00 112.00 mg-L"2H SOD 43 {435l J& X} 1R
21 3.65 .13.78 H1 15.65 1%, CAT Y ¥H 14 43 1) 2 %ok
HRZH 1Y 2.02 3.14 F1349 1%,

3 17118 ( Discussions)

MR R BCEEH M EZEA N o, R E
AR EIRRO TR I 42 1
FRJERMEAY ALK 5O0A/E R T2 AR B,
AR TR AR B 4-T- I AL PR T (<0.1 mg-
LY, 7EEHRE(>0.5 mg- LR T, M4 K 19 E hl
ZH I B IH (E 1), X5 Liu %% Cyclotella
caspia Fll Gao 2P X} Chlorella vulgaris Fl1 Selenas-
trum capricornutum MZ5 AL, MK E>T mg L
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IS 5% SR S 1 LA T 8 B8 P 0 ) 3 4 L T O
Yy, F A S A0 B A 2 7 A B AU, , S A
MER R R A B e e T, X R
W15 ELAZ i SRR, e i A P 2 fel A5 A e ol
S ) I RARR S5 4 2 B REIR | i R 0 B L2 BEL, DA
MR B4 R 5 AL, B K26, 4-T- 5L b
FH 96 h, LUHE M e 0 21 B0 Mk B (ECy )M 0.457 mg -
L', 5E0EAR ¥ 96 h-EC,, AHL(0.42 mg-L™")PY,
SR AR T = MR TE % B F A/ NERBERY 96 h-EC,,,
S50 084 mg-L"' VA1 3.13 mg-L P, SR Rk
JEALFE 96 h J5 , A e A SR 3R B s (& 1),
FWURHR B ) T3 i e e AT B s s R Y &
B, 3X 5 Liu 555" Gao 5P FIAS A S5 X FLAZ 2L
PIBFFEAS RN, R IFEAR VR B T2 2R 88 T, 0
FEREEE AT B ™= A T 8 Aoy, BT, 2
IR ) T R A 0 e R ) A AR T R R
4-T- BB B W) 2% By 55007 AT g - BOK A W 38 1) 5 4
g,

SEVER P LY It S hg i, 2 AR K
REMEBOREDS ) YRR 52— R
38, FL SR AR A BRESS F0 T BN REIR | SR 3R B ml Bl
SR A REELS F A A AR T AT, 1 T R AR 1Y O 5 i
HBV . FJF, 3R PSI B KOG i F 7= i, 24 52 41
Tt 1% S 800 BT P Gao 2PN € vulk

(@)
0.8

0.7 jf

0.6
0.5F
ok

0.4} e

0.3F

SOD/(U + mg™)

0.2

0.1

) P

0 0.05

1
0.1 0.5 1.0 2.0

4-TREBIRE /(mg + L)
4—Nonylphenol concentration/(mg + L")

garis 1 S. capricornutum , Zhou Z£*" % Scenedesmus
obliquus WIS R T Sk AL F,/F, 52 5| W
WANE, AT R YW & T 0.5 mg- L, B
MISERY) F,/F,, Bl 2SS Ao (18 2), 2 B0 Al
BEREAVE RS2 20 HI 7R T, R R AT G R 4 R
Az B, BT Ot E R A B
rETRmax G AR IR/, B R A#A PSIT Y
e KGR T A SR e B LB AR
A3 75T B vk B2 >0.5 mg - L7, 400K Jfd
WY rETRmax P 22 39 I m v/ 1), X F,/F,
(25—, RIS C SRR 28] T,
o SEMREDGITZR R AR RL R, FoR BE AL RE 1Y
AW LB E = T 0.5 mg- L, SIS o
B B G T/ (3R 1), 2R DA e A = vk S T
FEB R IE T AOGEE S Es . I I R/NERIRAEY)
fiif 32 5 A g 1 B A R ISR B R T 0.5 mg-
L AR Y T Bk B 3G hnnisi /> (3R 2), RIHE
e VR FE T A B8 T FOUAE e T 32 5RO B g
WSS, M LA S T 2 mg - LB 4PUR: i s ot
LR VAR, 325 T 45 68 455 X bk 2 e
FLEE . SR, 5 ETART EAX BE 2R BN A, A%
W R A M AY rETRmax M1 I H6k, K0 4-T
B XAUAE ML A T R A RO, 2 SR
THER R,

(b)

6 sk
e
ok
5k
—~ 4 B
Tep Hok
= e
- 3t
2
=
S o
%
1+
0 H H H 1 1 1
0 0.05 0.1 0.5 1.0 2.0

A-T-HEWHR B /(mg + L)

4—Nonylphenol concentration/(mg * L")

E5 ARIRE4-TEHLEEUERERSLEEYE
1 : (a) 8 AL (SOD) , (b)id 4 AL (Al (CAT) .
Fig. 5 Effect of different concentrations of 4-nonylphenol on the antioxidase activity of C. raciborskii
Note: (a) superoxide dismutase (SOD); (b) catalase (CAT).
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