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and XOD Gene Transcription of Liver in Goat
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Abstract: This experiment was conducted to determine effects of molybdenum under stress of cad-
mium on red blood cell membrane antioxidation and XOD gene transcription of liver in goat. Thir-
ty-six goats weighing approximately 20 kg each were randomly allocated into 4 groups of 9 goats
each (three replicates every group). Goats of experiment group were drenched the same amount
CdCl, and the different amount [ (NH, )sMo;O,, + 4H,O ], and goats of control group were
drenched corresponding quantitative deionized water. Groups consisted of control group (0Cd-+
0Mo) , experiment group | (Cd 0.5 mg+ Mol5 mg,per kg of body weight) , experiment group [
(Cd0. 5 mg+Mo30 mg,per kg of body weight) , experiment group [l (Cd0. 5 mg+ Mo45 mg, per
kg of body weight). Blood was collected on the 0th,10th,20th,30th,40th and 50th day and liver

were collected on the 0th,25th and 50th day in experiment period from every group,then related
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indexes were determined. Results showed that XOD, LDH in red cell membrane of each experi-

ment group were significantly raised,reduced ATPase, ALP activity were observed following the

increase of experiment time,in addition,compared with control group,levels of XOD, LDH from
each group were significantly higher while ATPase, ALP were lower on 50th day (P<C0.01),T-
AOC had no statistical significance (P>>0. 05); XOD transcription of liver in each experiment

group showed a time-dependent effect,in addition,compared with control group, transcription of
XOD significantly descend on 50th day (P<C0. 05). These results showed that red blood cell an-

tioxidation decreased and XOD transcription of liver downregulated with the increasing of molyb-

denum under stress of cadmium in goats,and there was synergistic relationship between molybde-

num and cadmium.
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Table 1 Composition and nutrient levels in the basal diet(air-dry basis) for the dairy goats %

1A R 2H Y, Composition of diet B 2K Nutrient levels

i H Item 4 & Content F 45 Index JK 3 Level

T K Corn 52.50 ME AR CP 16.57

KM Rice bran 19. 00 RHE/(M] « kg ')ME 13.12

T ¥ Soybean meal 10. 00 4E Ca 0.90

32 F1 Rapeseed meal 7.00 W P 0.78

R FEH Cottonseed meal 7.00

iR A 55 CaHPO, 1. 00

£ ¥y Limestone 1. 50

& NaCl 1.00

TR AL Premix” 1. 00

B Total 100. 00

KRR PR ICE & Content of trace element in water, grass and fodder

MmItE & &/ (ug + g ') Content of trace element

i H Item

Mo Cd Cu
228 F 7K Deionized water 0.000 0 0.000 0 0.000 0
H ¥ /K Tap water 0.008 9 0.000 8 0.002 6
# Grass 1.888 8 0.070 8 2.012°5
%t Fodder 6.019 5 0.049 6 4.486 5

* TR B A BT 5o AR 43t . JE 78R 2 000 mg, V, 1 000 000 TU, Vy, 3 250 000 TU, Vi 2 400 mg,Fe(FeSO, « H,0) 2 000 mg,
Zn(ZnSO, « H,0) 140 000 mg,Mn(MnSO, « H,0) 3 000 mg,I1(KI,3%) 180 mg.Se(NaSe; O, « H,0)100 mg

The premix provided the following per kg of diets: Nicotinic acid 2 000 mg, V, 1 000 000 IU, Vy, 3 250 000 IU, Vg 2 400 mg,
Fe(FeSO, » H,0O) 2 000 mg. Zn(ZnSO, « H,O) 140 000 mg, Mn (MnSO, « H,0O) 3 000 mg, I (KI,3%) 180 mg. Se

(NaSe; O, « H,O) 100 mg
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Table 2 Primer and Probe sequence

Epy H N 55

Gene name Gene serial number

5By RERET A (5" >3

Prime and Probe sequence(5'—>3")

¥ R B B2 /bp
Amplified fragment length

U7 : CAGGAGAGAATCGCCAAAAGTC

XOD EF151286. 1 T : GCAGCGTGTACATGCTCATGA 81
%4 : TGGCTTCTGCACCCCCGGC
i : TCACGGAGCGTGGCTACAG
Bactin U39357.1.1 T : CCTTGATGTCACGGACGATTT 63
41 TCACCACCACGGCCGA
B 2 (8 LALE 1B 06 RIE AR 7
2 &# B ﬂé 32 KA UL EE B0 5 T 2 s B0 V5 i R L 3% 0 3 3
2.1 KRR PR TE Y AT T (R 1O, R8T 241 At 56
RIS TEE 0 K IR 3 20 11 26 ¥ A 190G IR Héﬂﬁiwﬂf 40 KNG 42 KA I F IR
MR IE M. @R (NH O Mo, O, » 4HL,0 f1 A5 M 4IAH FoR e R e . #5300 41 1l = 76 )5 )

CdCL, J5 5 20 KITUA th BUAE AR . R 2 8 F B H Bl
T N [ A AT R R B B AL

e

H B 2F A | B A R SRR R L A R T L B

ARE T 41(Cd 0.5 mg « kg™ ' +Mo 15 mg « kg™ ") ;B 385 [ 41(Cd 0.5 mg » kg™ ' +Mo 30 mg * kg™ ") ; C. i 5 [

ZH(Cd 0.5 mg * kg ' +Mo 45 mg « kg™ ")

A. Experiment group | ;B. Experiment group [l ;C. Experiment group [ll
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Fig. 1 Effect of different levels of molybdenum on clinical sign of goats under the stress of cadmium
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Fig.2 Effect of different levels of molybdenum on the ac-
tivities of ATPase in erythrocyte membrane from
goats under the stress of cadmium
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Fig.3 Effect of different levels of molybdenum on the ac-
tivities of XOD in erythrocyte membrane from goats
under the stress of cadmium
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Fig.4 Effect of different levels of molybdenum on the ac-
tivities of ALP in erythrocyte membrane from goats
under the stress of cadmium
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Fig.5 Effect of different levels of molybdenum on the ac-
tivities of LDH in erythrocyte membrane from goats
under the stress of cadmium

TR W 6, 5 XA Eb L B T 5 I 4l
LU0 M I T-AOC 3% 76 25 30 K F i (P <<
0. 05) , Ho At 2 75 8% > il 3 J5 30 op 22 S S W 3 (P>
0.05), Hor 55 50 KEFHRE T 41 X5 11 4 fi 56
M4y T-AOC 7 ¥ b X B 39. 626,17, 9% Al
51.9%(P>0.05),

2.7 $EAMEHETLFERAL XOD EFHRE
op-A10)

AN TRV EHZKSF X 48 38 T 1 2F I XOD B TR % 5
A R 7, 55 50 R, &l e 41l
XOD H PR % 5 i 300 B I 35 IR (P <<0. 05) 4 ik
g9 12 alas [ 20 Ak s Il 4 XOD i R 3% 5¢ & 4y
X BB AR 32. 306,42, 6 %61 59. 4%,



10 3 JEFE /N, 5 < 4R % 30 R L 2 2T 40 B B AL T RE RIUIE XOD 3 B % 53t 9 5% 1 1731

3.54 - TR

30 = WA 4

' AR T4 «
~ 251 = iR M
‘?D _
2
1)
3 ‘
< R I
a I |

10 20 30 40 50 60
e /d

B 6 AREAAENRENIETLFIMBE T-AOC iF 1
B %2 i
Fig. 6 Effect of different levels of molybdenum on the ac-
tivities of T-AOC in erythrocyte membrane from
goats under the stress of cadmium
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Fig. 7  Effect of different levels of molybdenum on the
transcription of XOD in liver from goats under the
stress of cadmium

3 it it

— B DL R HLIA BT A AL &R G 4 A B 21 R
AL EAE N ANAE CAnga ) B R a3 RSP i 1 )
W AP0 2 8 B B 5 R FLIR B S it
P 5 e RAE S P 1Y 77 AE e PR RE

AT LE R W Bl G BH 5 UL B I ] Y S
A0 41 21040 M 5 XOD, LDH 3% #: 2 38 1 7+
#, ATPase ALP 35 1 5 B0 R B iy 8 45, HLZESR 50
Kif2ZFHE 2. ATPase i Na® , K" -ATPase Hl
Ca*" ,Mg" -ATPase 4 (. £ 41 i B Na', K'-
AT [l 05 1 - 0 T3 SR AR K 92 7l 200 200 I ) Q333 3
U ALP AR R 5 R R . RT DAfE AL

JUF BT A B Bl 1R 0 T 1 7K A 2 ;s 2B B TG L 1l i 0
AF VL B4 TS LTS B 45 L 38 AT DA Ak B 18R 3 T 1 B I
WY B TES A el JE 2 B AR 0 i o8 R
VRSN 0 > ATP 09 A B, 4k i 2 i Na® , K-
ATPase WG PE, 75 40, B 51 & (0 1L 2E 23 i, 4 i )
TXA . B X Ca® , Mg® -ATPase 1 1E
FABLH AR 5 1R AH L 75 20 40 M Ca® ' P4 3k, AN T
KA . X R BRAEEALIA A — RO
TEI 5 R E R G H . $on /e T 8 ae 15
SERLT AN ATPase F1 ALP 3 Bk,

XOD 7EA% 2 ) 53 fg AR e 2 2, -
TE A A 8 T I AT B W e 4R A 1) 3 i P AN AN 25 A
PRIZ T FLRE 6 7 A= i 480 BH 25+ A i 4 A A 55 2ot 44k
YA T, TEAR YGRS P B A R v R Y 3
I A S B ] A RE K, L E I XOD 5 R % 5 i 5
B N O O N Nl (D S S QT TE =Y
XOD K& IR % 55 1 [ AR 0 e AT BB A LA PR J7 T8 < —
Ji i XOD TE 435 A AF T & B B 3 . (AL
PRTT BEAFAE — PP A DR P LR, 9 /) XOD KR H 5%
35 03— J7 1 R ZE AL A B TR L AL Y
UL RE ) 2 B R B Ak N B
FELLEAR IR, ZEX RSO0 N IR ik &) 32 31
F 35 170 o 7T A B0 R T 34 L 9748 4 L T 2 i 1L
R IEH AR 5 Rk, S 800 ¥ XOD £ W £ ik
AR, LDH J& 2L NAD™ Jy 4 B , 4 1k 24 4 1k
PR A 33T 3 R FL R 5 TR TR R =2 [ AT 3 2 1 1 — 2
[F) Tt RGN 40 B 9 LDH Ay i U 2 SF AN IR EE
200 e A A A1) A S M A T B AR AR . U
Wl — 5 8 W38 T A9 1L 3 RBC 32 2] &5 =
R A B S AT T XOD 72 A4 1 3 48 4k 9 1 2k
I 1) 5 A P I Bl 7 T B IR L LR e R 4
I s 53— 7 10 BH A R R T RS LA Y A ke = 0 L T
FELATIM W H A SRR E R RE SR 2 R s )
RAE B ARG LT o IR 1 A BT 2 L
PR 22 T LDH &2 5 05 T i 1Y) O P ilg , T fift
20 M A AN 2 R O AT RE R AT IR 0 AR R
ZhH L BT A LDH B3 M B 25 L 2 3 56 B[R] A 2 K
MW T . T-AOC Sz B HL AR Bl K 3F il 02 1R &R
P A ALK = G 5 i B 41 RBC ) T-AOC 7%
PEFESS 20~50 KI5 % ALt Tt (H G 8 22
F(P>0.05), Z4ER T-AOC ¥ 2 W LA 2
P bR I M G e bR . SR K& S T-
AOC By Z £, SR 6 Sk F » B AR 451k



1732 Ok OB E ¥ iR 45 &

o L7 BB T T-AOC e i 5 1 1 2 111215981604,

HUH R0 B, B & B H e 50 Rty T- L8] ®mAZ%E. Sk A ERM A B 5050 VE A b 7 4

AOC #5745 AR L 224 1 3R 45 47 . 22 B 40 7T 5 3045 M B U B R R S LT L R AR,

38 R LI T AL B ) 32 SR 2013167 :595-695

9] RLE.4 W, ZBREE, 5. W10 0 5 & 0e Vi ik g
Jitset S A W A S A B R A mRNA 3k 1

4 & it ML) ], B M2, 2014,57(2) 1 168-175.

A a T B KT B TR LA AR DTS T [i0] 3k RELE bR A4 e S (R AL AN AR R K TE

AE TR I XOD 1 %% s 2R 98, 4045 2 B e 56 36 £ 3 A A L B AR L. R A B A

E 2011.42(8) :1175-1180.

C11]  HARoc . Wik , o] S04 45, 21 48 Jf B2 1) 43 B8 5 0

% 33Tk - L] AL R G B 22 B 2% 4k . 1989, 11(4) : 66-67.

[1] SELDEN A I,BERG N P,SODERBERGH A.et al. 120 #h AU M JHCTL S5 G o X0 206 A 7
Occupational molybdenum exposure and a gouty elec- Ve DU AL D B SR R B (A L) . & O B
trician [J7. Occup Med (Lond) . 2005, 55 (2); 145- H#H,2012,43(2):232-241
148, [13] JORGENSEN P L,HAKANSSON K O,KARLISH S

(27 KUSUM,RAINA R,VERMA P K., et al. Haematolo- J. Structure and mechanism of Na, K-ATPase: func-
hical profile of subacute oral toxicity of molybdenum tional sites and their interactions [J]. Annu Rev
and ameliorative efficacy of copper salt in goats [J]. Physiol ;2003,65:817-849.

Toxicol Int +2010.17(2) :82-85. [14] DU J,ZHU H,LIU P, et al. Immune responses and

(3] NOVOTNY J A, TURNLUND J R. Molybdenum in- gene expression in hepatopancreas from Macrobrachi-
take influences molybdenum kinetics in men [J]. J um rosenbergii challenged by a novel pathogen spiro-
Nutr2007.137(1) :37-42. plasma MR-1008 [J]. Fish Shell fish Immunol ,2013,

[4] YANG F.CUI H.XIAO J.et al. Increased apoptotic 34(1):315-323
lymphocyte population in the spleen of young chick- L1510 A e o [R50 0 WY WA 20 %0 A B A 2 I A
ens fed diets high in molybdenum [J]. Biol Trace El- L RO RS N AU E RN SR R/ & S gt
em Res ,2011,140(3) ;308-316. 2013,32(4) £353-357

(57 AE4EF .20 % Sk, bRt ). gy L1060 R GIE S0 AR S ROR RUCI R £
Fe2% 47 ,2003,15(1) 1 1-6. 0 ML T R PR e N- 2B R i AR B A LT

L6 A B O S 5 5 A0 X I B 2010, 5008) 1107110,

AT e RO B i [ ]. % Mo PE 2231, 2010, 41(7) » (7] IRWE &G, L& % T8 ) 40 8 0 2L
555 500, SR T B DNA 2 REBFSECIT. 057 9 22 2%
C70 B ARG WL A P 6 4 L2012, 2100 A8 1SS,

B AT AL ) RE 9 2 mm [, 3 B0 R 24 4, 2010,

(W B





