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Abstract; Cyanobacteria contains much protein, though it can produce toxic biotoxins. To explore the probability
of utilizations of cyanobacteria as feed products, antioxidant stress and the median lethal dose (LD,,) of microcys-
tin-LR (MC-LR) in Chongren Chicken were examined. Chongren Chicken were injected intraperitoneally (i.p.) with
pure MC-LR at doses of 0, 5, 10, and 20 pwg-kg ' bodyweight (bw), respectively. The glutathione (GSH), glutathi-
one S-transferase (GST), glutathione peroxide (GPX), superoxide dismutase (SOD), and catalase (CAT) were tested
at 1, 3,12, 24, and 48 h after injection. The single-dose intraperitoneal LD, value of MC-LR in Chongren Chicken
was 34.67 wg-kg™ bw (95% confidence interval is from 33.51 to 35.83 wg-kg™' bw). Results showed that MC-LR

significantly induced the oxidative stress in liver of chicken. The GSH content decreased firstly and then increased
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gradually to normal level in three dose groups, while the GST demonstrated a reverse trend, suggesting that GSH
and GST play important roles in the detoxification of MC-LR. The GPX remained stable (excluding the highest

dose group) at the initial 3 hours, followed by a significant increase after injection, indicating that the GPX and the

GSH participate in eliminating excessive reactive oxygen species (ROS). The CAT decreased significantly firstly,

and then increased to the normal level quickly. The SOD remained stable during the whole experimental period,

which might be owing to the high basic SOD level in livers of Chongren Chicken.

Keywords: microcystins; Chongren Chicken; antioxidant enzymes; oxidative stress; liver
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1 ##57% (Materials and methods)
1.1 35 5

IR MC-LR (4l & =95% , HPLC) iy [ ZEN-U
Biotechnology /A ] (5 145 , i 48 fk.4) B fL. T (SOD) |
if AL (CAT) 45 B H Ak AL Pl (GPX) 4%
JoEH K -4 B i (GST) . 4 e H Ik (GSH) , % 1 5

22 MR P RRE R PN & 2 h e st @ R ) TR
WFFE Tt
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5HE], HZAR); SH-1000 i 47 1 (CORONA 72 #], H
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MR IR A 1.16 ke,
1.3 EEGEH &L

TEE 118 H % 4 fidt B 52 1 KNG (BEXS) , Bl AL 43
B S 41, AR 6 H ., SEIHT | RIGEKERE, SLI0 s
LW TES AT MC-LR, 13 5577 8 5 55 b LD, , B¢
K5I LD, , A S BRI 1T 3 A, X 5
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TGO, I M 5010 sk, >R 90 Bl 70 w0 i 2 =X
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2 #55 (Results)
2.1 MC-LR XS R3S )2 BB (LD,,)

Sof A RN R s VS MC-LR 24 h [N i W EE 45
RN FroR, 7 I T 5500 2 4 5ok 13.33 .20,
30 .45 F167.5 wg-kg™' bw B, 23514 0.1.2 .4 F16
HAGAET, JET- % 50 518 0.00% ,0.17% .0.33%
0.67% 1 1.00% , % 8881 F12)i155 15 H MC-LR X
SRR LD, M 95% EAER A 34.67(33.51 ~
35.83) wg kg™ bw,

2.2 MC-LR TR B 500

XSG 1 B MC-LR Z )5, X T IE R AN 12 h
T B —EFBE N B BTG 2= %P>
0.05)(E 1),

2.3 MC-LR Xt GSH & it By 52 i

ANTAIE SR R XS GSH A9 &5 2 Bl s ] AR
fRanpE 2 frs, 3 YRS I GSH & = 9
AT SR R TE W AE R, MC-LR F 45
(AT 24 h N3 DYLEEAS T GSH & & B &K T
X} HRZH(P<0.05), 75 48 h B 4% 4 3 % BE 20 7K - (P
>0.05), 3 NYFFAIGFH GSH 7 2 S B I )
e, L AR A 2 SRR B G o
IKAF(P>0.05),

Z%-LR(MC-LR)24 h IR MEBER

Table 1 Acute toxicity results of microcystin-LR (MC-LR) to Chongren Chicken (intraperitoneal 24 h)
RRRIEYEe SET B YIER ;
251 Fl (g kg™ bw) i BETZR /% TEIE R /%
Number of experimental Number of . .
Groups Dose/(ng-kg™" bw) Mortality rate/% Survival rate/%
animals died animals
1 1333 6 0 0.00 1.00
2 20 6 1 0.17 0.83
3 30 6 2 033 0.67
4 45 6 4 0.67 033
5 675 6 6 1.00 0.00
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Fig. 1

Effect of MC-LR on liver weight index in chicken

Note: The low, medium and high doses are 5, 10, and 20 wg-kg™', respectively. The same below.
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Fig.2 Dose- and time-dependent variation of glutathione (GSH) contents in liver

of chicken after exposure to different doses of MC-LR
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Dose- and time-dependent variation of glutathione S-transferase (GST) activities in liver

of chicken after exposure to different doses of MC-LR
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Fig. 4 Dose- and time-dependent variation of glutathione peroxide (GPX) activities in liver of

chicken after exposure to different doses of MC-LR
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LA, MC-LR {44 )5 5 30T XS M e i, DA T 4 T A
RN, X450 5P R B AE X K
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3.2 MC-LR XX 4T A fb g 2R 45 1 52 )

A IRFFEIESE , e 5 5 R RE 5 3 40 i sl 4
GU AR | OF 20 RS R A a4
ARJHr 38 T RE 2 28 e R W — A B PR AR AL
Y O R T, LRI — AP R
4t XA R Ge o R sl AR AL R X B A Ak R 0
XAPUE R G EE £ ZH SOD i, CAT i . GPX
it R G PR D i (GR) 25, 1 A B T 3 B 4%
YK E 4irEE A A GSH %0022

el R R AEER E SRR RSB H KR
SEY RN, GSH 78 % H H 38 (ROS) 11 Bk DL S f 2
WRERNMESE DY EEIEY EZMEMN,
MC 7€ GST [ (1L~ , 5 GSH 45 A I8 itk
R 5 A FE Y (MC-GSH) g HE | I T 35 21 i 75
1 H A SR Ay I (e i 3 R AR s W A N il B 1Y)
B RIS XS GSH s R I
RS TR AR K e, GST G )
TS BTG T R IR A, X Ui
GSH fil GST & 5 W if i MC-LR AYf# &, £/
HRUOVRI A DS PTI E ) F 5E h d AS T 2R R &G
W, TEARBIZEH XS HFH GSH 7ERT 24 /N T [
AR FHAE S MC 1945 & 8058k ROS o ##
PEIHFERE T, HA s B wE LA 2 T FE T, 7F 48 h
AP 28 1 H /K AT REJE HH T MC Fll ROS 2 A
B IEBR N FHEFE GSH; AR #L, GST % J1 M 3 h
TG WE TR AT AR £ 2R T X GSH 25 i 5
MR ETEL,

KEMIFZEE LIS, SOD  CAT 1 GPX 45 fifi
TENLIAR S B i & ROS 2 F v e %5 E % 5 22 1 1
B2 B FARADIR A MC F2 AH
FR L DL K AN ] e Ak BB [R] e 4 A it 37 4 1) 22 Ak AT
RBfrfr 25 R fuith 2 vl g Je 2 I By,

W, 2R TS AT 45 R B, MC-LR b B 3%
AR T 40 i ), CAT A1 SOD il i) 1% 1 [l 25 Ak 38
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#5 AR, AN E K SOD Hl CAT fiff
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W CAT G 126 800 5 38 T B J5 Dkt - 7 &8
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41 % 4 f F /g SR E T SOD il 1 1 /K S 3
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SOD [ i J17E 450 U-mg™" prot /=475, F M XY Ji-H
SOD fif#2 5 ROS Wi FRIFA L5 [ SOD MG J1 1Y
KIEWE S,

GPX i 2Pt AL R 5010 24 %, Ho7E GSH
25 R EBRALIAR N I i ROSPT . FEAMEZE H,
GPX 7E 1 h I}, HA 50 s 4 XS b GPX G ) 1
FE TR IRAL,3 h B3 YRR GPX [ 7 R
BN R R S B BT R XU AT
T AR % GPX Al GSH 4L[[ 2 5 T 2 iF
Hiid i ROS HYIEER, 7T LAFE R Wil MC-LR 51 A2 3%
BEHEVERM AR bR EY)
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