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Recovery effect of laminarin on cadmium chloride induced

developmental toxicity of zebrafish skeleton
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Abstract : We addressed recovery effect of different concentrations of laminarin on developmental toxicity of zebrafish
skeleton induced by cadmium chloride. We selected 72 hpf normal growth zebrafish embryos, and added 100 ug/L of
cadmium chloride and 25, 50, 100 ug/L of laminarin. Three days later, they were dyed for 2 h by calcein. We observed
skeletal growth of zebrafish on microscope, and calculated the fluorescent staining area of hard bone. Results show that
different concentrations of laminarin can all reduce the toxicity of zebrafish skeletal growth induced by cadmium chloride,
and dose-dependent relation exists. Laminarin of 100 ug/L has significant recovery effect, but the effect is the worst for
laminarin of 25 ug/L. This shows that laminarin has significant recovery effect on cadmium chloride induced zebrafish
skeletal developmental toxicity.

Key words : zebrafish; skeletal growth; cadmium chloride; laminarin; toxicity

%5 B #:2015-08-04

BT IIRARHL LT (2013GHY11516)

{EER N 2 (1980 — ), 1+ W5 7 15 A 25906 26 5574/ . Email ; weibingpeng@ hotmail. com
* JEIER XA (1964 — ), 55 184 W50 B3, WFARE 5 1 S 259 i 16 . Email ; hliukch@ sdas. org



5 YRI5 BAT 2N AR S T B R T R Y O 1 23

BEA ol AR A 0 B ORS00 & A, AT H g AR T G ), 4 ) LADATH A6 38 E AN
PR Tl MR 2 B A E  TEa BT RE MR, AR Z R A E R EH . A BN, R EE TS
AR e B A L AR T R SRR R R M I A B s B AR 5 R G
I BE R A R R RE R VR o L PP o) B 7 35 AR O, 3 P 2 8 23 R B Ve R B IR DL R ™ E Y
TS . KA SR &Y 2351 E — P M &R 09 B o Breoska'® % SR F R 1 B K i Bk 0 5
B, R REE 1 mg/ LR AE AT L3208 U B BB AME B Bt Al 2 e TR i A S 0 45

B ( Thallus Laminariae) A5 BHAE YY) 17 Laminaria japonica Arvesch. B 38 3 Bl AH Y B B A Ecklonia
kurome Okam. f{IAR{A  WHERT( 44 BE B , A R BLEE RIS ) R—Fh2 A5 & A
FLIHE AR . (FEMiAST) IC BB AT RE 298 K Akl o BRI B, B A & G MR S) ,
REWE KIRE AT SEWT EFYER Y AL IR SE , H2G B E AR R AR 5 H S A2 HC R,
AT RS B AT Z2 B HEAT 22 A0 BE T, ¥ 8 B AT 78 B8 b T R Rl PR sl p) 17 1 o

VT LA T B T8 U ST 1V 2 i A, 85 LAl 1) Sl W R AR L , 308 25 #81  JI i
Wrtn B UGB, B T BB 2 8, I ELBE It o B3 E B eH BRIt RE AR TS AR I ) B D £
JRTEF B B R AL 5 Sl A = I . HATSE S 8 O T8 #R & BorH G b
WFgE STt

AR 53 I FHBE B (Y ) e, 50 B AT 2 W) S AR S B B L5 i 5 K B BRI BGEVE R, i
IRB7IG e ol o 4 SR AR B B A T U R R A T R AR

1 w7
1.1 %88

SZX16 RUAAM L A ( H A BRI A 7)) s HPG-280BX S I SR A (15 7R 5 T ZR KL 1~ BRI &
AIRA D) RS MFRFEIA TR A, (AU B AR AR
1.2 {F Rz

HALH (cadmium chloride, CdCl, ) , AR 99% (Bl T a0 (_Fi ) A7 FRZA 7)) 85 8 4 3K (L[5 SIGMA 24
H)) BATZ B, #HS  co4177 ,BR 99% (P4 W3R ) H HL LT 4k (Methyl cellulose) (| i A= i RHEAT FRA A o
HARuGR ¥ bl
1.3 R34y

Wi AB RBEL 10, i LI R EBERE 25 e T 4R, HIRP I B S8 Westerfield 173%™
2 Ik
2.1 UrERERR

WA SZRG I 16 b, HBCAE B F oo A A X 5 £ 2% T 2% T SS ICERE N, YR H 10 I 2 A W S2 0 B0 o I
)5 A 0.5% W LG (MG ET TR K BCH]) 8 UETH 5 RRAG , L0 B 5 4 R A 3 IR IG 35 5%
AR, &
22 EBHSENESLESHNREEaTRATEENKNEER
2.2.1 FAmA L & FREH YA

sz AG 3 d AIE R BE S iR fiG A 24 SLEGFRACE ARG S ETR MR R SEIR 45 R, 73BN A 5 5 100
50.25.12.5.5 pe/L WORALHR , B EE 3 AL, BSL 10 NIRRT IR K /E2s O IR . i E T 28 C
fEIEDE I IR R Ak S IR . 3 d R S B4R R (0. 2% ) Yt IF1E SZX16 HUAM ' Wil T WA & 11
BB RSO, SO R R B PO g i AR
2.2.2 R SBREFNHFFRD EFREE FEGIER



24 i KORE 2015 4%

BEFISZAE 3 d IEF BES AR A 24 SLES IR, AR 100 e/ L 114 S8 1 B 78 10ORI AN [7] e 52
(25.50.,100 wg/L) # EAR 2 W5 TR I B 5r S AR B 0 HRAL (100 pg/L) , BANHREE 3 S4L, 4L 10 AR
o 3 d ), JAFS B ER (0. 2% ) XF AW 20 T A BE S e ghAT e (0, #3218 2. 2. 1 A 05 i B A 220 X
AT T EO B B R B A TR R

3 HiEAE

AR GE T o3 i (SPSS17. 0) Ab PS50 B4 , o3 M 52 U 20 5 %0 IR A A9 22 S, P < 0. 05 1Al 22
SEAGIHE L
4

LWHER

4.1 SUREMNHSEFTRLZENTEER

SER AN AR 1) AR PO B B B I R T S S B — 2 ARV E A, anl&l 1 s . HAR
JES pe/L BIREE 100 we/L S8 A T 3R MR R RO OC &, FE AP 100 wg/L gl 2 S5 R # ZH AR 1L
HAWEEZES (K 2) , A5 100 we/ L BE A Sl AL 0T B 1) £ 8% A 3 (TR IR R ot

12.5pg/L

BT ANl BE B SR B 0 B 1 f A B R R

Fig. 1 Impact of different concentrations of CdCl, on vertebrae growth of zebrafish
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Fig.2 Impact of different concentrations of CdCl, on Spinal bone area of zebrafish
4.2 EHZBEAESURFSHIEETRAFTSENER
SERESR R, BAT Z BN SALTRIE T OB R iR B R A AN IR R GEAE A, HE B —ERY
FIFRARAOC 22,100 g/ L W B 1 B AT Z2 W W00 BE 5 #1 oi O B GE VR B 35,25 e/ L R B IR T B



5 YRI5 BAT 2N AR S T B R T R Y O 1 25

59,000 3 Fron. B4 o, SIEW A, R4 BA WA E R SRAMAAMLL, R AT 241
100 pg/ Lk, HA R B E 2T ,50 we/L B RAT ZHEHA BFMIER

ATEFXTERAL B b 100 pg/L C BATZHE 100 pe/L + AL 100 pe/L

D BAiZHE 50 pg/L+ G@ALH 100 ng/L E RATZHE2S pe/L+ SALHH 100 pg/L

B3 AR 0 B Al 20 S AL A 3 B B fME 1 A T R R
Fig.3 Effect of different concentrations of laminarin on CdCl, induced

growth toxicity reduction of zebrafish vertebrae
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Fig.4 Impact of different concentrations of laminarin on CdCl, induced spinal bone area recovery
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