BHCEE AR 2009.40(10) :1487-1493

Acta Veterinaria et Zootechnica Sinica

B2 Bk E 57 Cr £R 10 ML BE FR BR 5% Xt 4F %5 AT
40 f DNA B9 &2 0@

3 BUILRAA A LD FE L om!
(Lo E Al B2 Bt b 50 7 MO BE TS BT S J 2 1 T 2 90 4 L B e 100193,
2 RKHETH B B BE ARSI . KHE 300112)

 E: BEURENKE A KT Cr bRt ik ie R 8% (7 Cr(pic) ) X5 A7 5 - 48 Il DNA 52 0, 39 BPR T 4
(15. 01, 0) ke eI AT = T0 2838 (R X X RO A 30 3k 4% 04 5T &k L 380 4% 15 S AR I 0 J5 U B ML 43 B 5 4
B 6k PEAMAREIE., BRE 08:00-10:00 43 I XF 25 414 #EATH AR FES . T FRO VIV IV V2 5 590 3 5
0.8.200,400 F1 800 pg Cr« d' FI* Cr #R1C A MEBE H R B8 X000 300 14 d. 4 I 48 W5 A T J0E v Bt 4804k B 0 1 DR 8-
FEEE S 1 (8-OHAG) Mk i T 240 24 v 7 s 300 8 1 e 82 B DNA B K7 24 (5 BLIRC 36D 1 00 . B 5 i ok e S mik e P i
B T R T E B AR R R 8-OHAG /K ¥ K & A B 3 A8 4k (P=>0. 05) 5 ML e H R 4% 76 JiT JiE o
1) 55 PRk B R R S Db I R B KT B T R T, ELAE 200 pg DA B3R B B 3E (P<T0. 05) 5 78 1 40 He = BB AR
8 h7 I B 8 1 200 pg A E R B K B ET X B4 (P<C0. 05) 4h, £ Ab B2 £ B IR R 8 b7 5 0 BRAL L4, 2% R R
i3 (P>0.05) ,fH 400 F1 800 pg AT EH R EZ S0 W& & T 8 pg 4 (P<T0. 05) 5 i ik 7 5wk ie H i 14 d.
800 pug Cr « o F1) 35 0 Bl P4 o A7 I e 4 Ak B8 305 P oK A B 35 A8 Ak IR 4 i DNA R 32 21 S0 A0 35 405 5 (L ik e B 1R 4%
TERFHRANERE BETE . B4 DNA 2 SIF R EREZ AL RERBCR,

KW : 7 Cr ARic ML IE HY R 4% 5 T Bk T 33T 5 /7% s DNA

i E 4 %2 :S828;S816. 72 XEFRIRAD : A X EHS:0366-6964(2009)10-1487-07

The Effects of ¥*Cr -chromium Picolinate Injected in Vein on Piglet Hepatocytes DNA

GUO Liang"?,ZHANG Min-hong'* ,ZHENG Shan-shan' ,FENG Jing-hai' , XIE Peng'
(1. State Key Laboratory of Animal Nutrition, Institute of Animal Science, Chinese Academy of
Agricultural Sciences . Beijing 100193, China; 2. Tianjin Institute of Animal
Science, Tianjin 300112, China)

Abstract: The objective of this study was to evaluate the effects of different level **Cr(pic);injec-
ted in vein on piglet hepatocytes DNA. Thirty (15. 0 = 1. 0) kg body weight male crossbred
(DXLXY) piglets were divided into five treatments with six replication each treatment,each was
raised in one cage. In the 14 days experimental period, piglets in each treatment were respectively
injected with 0,8,200,400,800 pg Cr » d' at 08:00-10:00 every morning. The antioxidant en-
zymes activity in liver, the level of 8-OHdG in urine, the content of chromic in liver, and comet
figure were measured. About the antioxidant enzymes activity in liver and the level of 8-OHdG in
urine, no significant difference was detected among all groups (P>>0. 05). The content of chromi-
um in liver was increased by increasing Cr (pic);. Compared to control, the concentration of
chromium in liver was markedly increased while the chromium injected was more than 200 pg Cr

(*Cr(pic)y) (P<C0. 05). In comparison with control, no significant difference was discerned in
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comet figure, except the tail length of 8 and 200 pg group decreased significantly (P<C0. 05).

Compared to 8 pg group, the indicators of comet assay in 400 and 800 pg group increased signifi-

cantly (P<C0.05). Chromium picolinate below 800 pug Cr »

d"! injected in vein for 14 day, does

not induce the change of antioxidant enzymes activity in liver and DNA oxidative damage, but the

content of chromium in liver was increased with ** Cr(pic), increasing, it has dose-effect relation-

ship between the content of chromium in liver and DNA integrity in hepatocytes of piglet.
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FEAE AR A AR B LB S N K O S A E Y
25.50 F1 100 1%,
1.2 HmREMLE

RIRVEATEEE 7 M 14 KA, 43 BIR A7 IR
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b TR A U BT R AL T
e, W1 g 4T 100 mL =AM P mA 10 mL
HNO; , jiCE oF 5. DUTE I #A8R im #4 180 ~ 200
Tk 6~8 h, B W EIHEEY L% 2N k.
HBaiKERE 10 mL,ICP-MS _EHLKG .

ICP-MS TAEZAM: M2 1 400 W, JI S
(H;) 5 mL » min', Zfb & E:1.0 L « min', R

FEVRBE 8.0 mm, FEARFETFR 100 yL » min', 20 #7
2 6.74X 107 Pa,
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 An (M;/mn ) +°* An (M,/mn )+ ** As (M;/ms )

“An (M,;/mn ) +°*An (M,/mn )+ ** As (M;/ms ) D
 An/mn (M, +M,)+ ** As (M,/ms )

R(52,53) =
R(52,53) =

H,

M, +M,= Mt— M, (2)

A D) (2R M, 1 EA R,

R(52,53)  JFH LI Cr.”Cr IR FEZ
“An " An .7 Cr.”Cr % H M KR FF (9. 5%,
83.8%); ™ As \FAs REEFIHT CriPCr £ AW
FE98%.1.85%); mn .ms : KR CroREEF] Cr
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PR 5 B R BE R, KB VR, AR e R R G
(2mgmL") # 4 mL » g' fF4 4,37 C fil§ f#
20 min, PAJIG4F M98 2% 1 T . 200 H 44 A 5 3 08
W UEWLL 900 1« min' B0 5 min, £ FIEW L MA
1 PBS,900 1« min' B0 5 min. YE¥% 3 Y. KA
Ml 7% T PBS Hr, (in PBS 2 5¢ &) fir 15 48 il
0. 4% F Wy i Yo €0, K6 0 200 Jif ViR B A7 305 2%, 9 440
WBEE >10" 4 » mL', AR REAET 90%. B
4 CykFa% .

Y20 BRLEE S PR VK T O AR B AR —)20. 9%
() 1E 8 S BUIE B (75w L) L5 2 A R 2 10 000
AU (<Z10 pL 40RO 1Y 0. 9 Yo AR KA A BN bl
(75 ) o Rl 00 Bl 10 6 1 4 i 284 At o v
Zf# 1.5 h(4 CLkeot) . LR FIZE 18K G Tk
2~ 3B R, BT L UK RCE 20~ 30 min, fiff
DNA B 2 e . SR 7E 25 V.300 mA {1 F
7K 20 min, ] Tris-HCL HrFI A1 3 3k BT )5
W 50 uL SYBR Green I(5 pg » mL') Jefh, 5

% An/mn (M, +M,)+ ** As (M;/ms )

@R .5 min 5 EEIEE .

iz 7906 WA TR 306 T W56 38, ol g
DNA #% A FIHr 24/ DNA B 2, 8 A K JE 78 1L Uk
FAF R SR 0 R K WS 100~200 A4
. AR5 E R G CASP 518 % 43 4 40 g 43 Br
SEFE . BTN AE bR AL A - E R A DNA A0 b B e
KOERK/EEKE EH . Oliver 4,
1.4 HiELIE

ia 1] SAS9. 0 B A v Y — il 2 % B B (General
linear model, GLM) 27X il g0 84k 251777 22 404 . F
¥ 36 2% F @ E W ff ] Duncan’s multiple range test [
BRI ) 22 e BE . IR A R U R
PRERE R . 2255 B E AR P<<0. 05,

2 & R
2.1 ERRKIE S Cr(pic); XF BTt A fL | 4L B 5 14
B % M

JHF I v e 4 A B8 T P 0 AR AR L LR 1L B
K T S b i P R % K 8 T R I b B R AL
TGP KB B EH B (P>0.05),

R 1 FRBKEST Cr(pic); XTAFREF I SN EEE EM N (n=6)
Table 1 Effect of **Cr(pic); injected in vein on antioxidant

enzymes activity in liver(n=6) U + mg ! protein

JERE e CAT GSH Px SOD
Treatment

0 250.20£21.89 100.54+6.82 264.70£21.09
8 238.10+£29.42 117.00+£12.73 273.40+19.73
200 248.14=£34.4 103.02£3.26 267.20%12.47
400 244.30+£24.41 101.19+£6.98 266.00£E22.07
800 248.60+E16.64 96.50+E4.14 251.82+14.95

BB R AR A A [F) B R 2 53 B 3 (P<C0..05) . TR
Means with different superscripts within a row differ signifi-

cantly (P<C0.05). The same as following tables
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2.2 BeRkiE S E A B 4% 3T R 7 8-OHAG By &1
RIREE 7,14 REFRW H 8-OHAG & & A2 1k
500 L3 2, B 25 IOk S bk i PR 8 ) 1)
WIS 7 R 14 KRB, BRI S IE MR S & &
A TR LA SR RSN ER
AR IE W E K (P>0.05), XULAARBFRA&MET
ML W FH R A 6T R VAR v 8- R 4R 5 1 IC B R )

F2 RWHE 7 14 REFRiK S 8-OHdG W& BT U ER
(n=6)
Table 2 Effect of chromium picolinate on 8-OHdG content of

urine in 7 and 14 days(n=6) ng * mg’creatinine

AP/ g TR %14 K

Treatment 7th day 14th day

0 32.22+7.52 28.06+4.02
8 24.55+4.85 23.67+3.29
200 30.3346. 36 24.27+£4.77
400 31.65+5.6 25.56+4.29
800 30.95+7.9 26.56+3.1

2.3 ERBKIE ST Cr(pic), X 1F % B A o 7% BR 4% iR
b A

K 5 CrCpie) s % JHIE Hh 7 3% 8% 1 vk B2 5%
i L2 3, B 5 Kk 597 Cr (pie), 19 7 = L T
JIFE R 7R B % A R B 22 1 5 % BRZE R FE L 200 g
DL F 4% 2 345K B B 3 (P<<0. 05) , 2 Bk 7 5°° Cr
(pic)s 4k 3k 200 pg AT AF 54 T 2H 2Urh % 25 B
.
2.4 ERBKIESTY Cr(pic); X {F3E AT A DNA $#i{5
950

TE S5 A [ e B2 Mt g FEY IR B X0 A1 4 JHF 441 L DNA
BEWTA AR DL 4 A 1. Hop L8 pg 41 DNA W
ZAFEEE Fe/)N o BB A I T PR B R R B, R R
7k DNA & & & 7 7+ & . 400 Fl 800 pg 4 & ¥
DNA &£ 3% @& T 8,200 pg 41 (P<<0.05),fH 4
ANKE B2 5 X B2 2 8] JC W3 25 S (P>>0.05),

RS ARKFHERREMNEEESHERHZNE

Table 5 Effects of different concentration of chromium picolinate

P3G 20 0 25 2L e 4 DU e 45 2R SR . 8 g Ik E HH
PR % Ak B A B R K d 46 . 400 A1 800 pg AR S
XHRA 2 H R B & (P>0.05) . {H g E&F 8 M
200 pg 41 (P<<C0.05),

R 3 ERRKIESY Crpic); X BFBE H /R ER 38 IR EE RO 2200

Table 3 Effect of ¥*Cr(pic);on the content of chromium in

liver nge*g'

Wb ¥R/ g 71 B VR T

Treatment The content of chromium

0 0.594£0. 15¢

8 1.15+0.12¢

200 23.00+£3. 96°

400 72.0548.07"

800 147.45+14.50°

R4 RE KL IE B ER 65 3 5 AT 40 B DNA TR R 2 09
Table 4 Effects of different concentration of chromium pico-

linate on DNA integrality of piglet hepatocytes

WP/ g HE R DNA T/ % HEK/pm
Treatment  Percentage of comet tail DNA  Comet tail length
0 3.28840. 458" 7.55440. 388"
8 0.746+0. 144" 3.261£0.122"
200 1.55440. 483" 4. 00440, 567"
400 6.32241.988" 9.23341. 887"
800 5.733%1. 303" 9.14441.319°

BERK/ERERKE EMHEA Oliver BH I N E
RIS B B B DNA A4k B e
K b Sk DNA By S8 8Pk, 253k 5 M
17 o bl 4 itk W P IRR % 1 4 i B g R B R
K/ERKE & EREH.Oliver 7 8 pg A&/,
ZEBAE BT K, 400 FI 800 pg A EK/H AR
KERERT 8 pg 41,400 Fl 800 pg 41 1 & 4 Al
Oliver B4 8 % & T 8 A1 200 ng 4 (P<<0.05), H
WA PR 7] 22 5 A | 2 (P>>0.05)

on indicators of comet assay of piglet hepatocytes

WP/ g HERK/HEKE =¥ Oliver 4
Treatment Ratio comet tail length to comet length Tail moment Oliver tail moment
0 0.125-£0.006™ 0.983+0. 159" 0.778+0.116"
8 0.071=£0.004" 0.0310.009" 0.130£0.019"
200 0.111£0.011* 0.278+0.189" 0.321£0.159"
400 0.16740. 028" 2.93641. 338" 1.943+0. 716"
800 0.16240.021° 3.07340. 882" 1.940+0. 537"
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400 ng 24 400 ng group

800 ng 4 800 ug group

B 1 7 [E) A E FR R 4% 0 m oK T Y 38 AT 48 B 52 2 AR %k B AR ik (SCGE) & (200 X )

Fig. 1 Photomicrographs of piglet hepatocytes following [ Cr(pic); ] treatments and single-cell gel elec-

trophoresis (200 X )

3 it

E IS 0 BE R B 6 4 M DNA 52 i 1 i 5% 45
RA—F, — L5875 3 5 7] 2 ik g R 4% fE 1 4
il DNA 7= A4 45 f55. Stohs 255 BF 58 & ML, &5 X &
(120 mmol « L") mit BE I 2 5% Al & B B Wi 48 ffd
JTT4A.1 By DNA #EW 2. /) Bk 2 40 i 5 2 il 3
LA E S B BUFIE SO A8 S Y.
1. 2 mmol « L (150 %3 B &) . 2. 39 mmol « L1t
W FE R % 24 0 S AR L A R R R S AR L T
Ah— BB BIF 5 I A UL 52 3] e 79 £ mk E FY IR B 450 5 240
DNA, Gudi Z"Y i CHO 40 i X 35 55 v 35 ik ng
R %% 0 38 770 pg » mL ' AN Z R AN S9
RS AL, 20 h J5 IR &8 CHO 21 i i 30 9] 2
fR 45 A8 AT B A Y 5 4R %% . Andersson ZF!
/BRI S 3 mg « kg BW L E FH IR 5%, /)y Bl
IhI O 44 B R T 4 B AR A 7 28 DNA W24, [m] B s A
WF T B AR 2 0k WE PP R 5% 4 T DNA B %A
1% & 47 /F . Hininger 45 4 3, A% 77 & (5.
50 pmol « L) MEIE H AR 5% 2 P51k T H. O, 5|

9 N HaCAT 4l ffd DNA b 2440 i . Jain %0 1
FERI,5~50 pmol « LY CrC D) B Ay X HLIA H)
PrEAL RS E R . 72N 1L -RUBE R A 58 bt 2 B
Cr(lID HAFEMAERS . HIZ45 Rk R WA XK
AN [ 9] 2 Lk W Y R A% T 40 i DNA 52 i 1) 41238
JHF I 2 3l 4 R 9 EL A 0 o A e 937 A o VR
LEZEDRMEESE . HI. A8 i e 1
B HFIE A AL A8 AR IR 8-OHAG & i AFIE™ Cr
JE I S 241 il DNA 58 8 PEAF 58 A 7] 561) 5t 0l g HH 1R 4%
XEAF 55 BEE DNA )52 ) K& 57 Cr 3 B 1) 5 3L

PG 7 502 2 R HLAR S AL R S 157 1 ot e
Z—, B AAHE SOD, GSH-Px,CAT %, SOD &
O B KR B F] s GSH-Px T X 36 #: 40 f % H
H 75 & 1 g T S Ak ) Bk R Ak A R e 1 T B
fie J1;CAT figfifb H O, A H.O 5 O, .f# H,O,
ANEF WK F R A B (OHY, DL
H, O, XF 40 i) A A i1 . X e b A ALl 2
A HUR AR W B . S HLKR ROSGE 7
S0 Y AR LR Y B H SR BR g ) B, ROS 1)
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ff DNA B & B s AL 9 C-8 i & A4 Ak i A=
i 8-OHdG, HlLikEER,8-OHdG N DNA % Y] 4 & i

TIE A M2 R HE B ARS8, R 8-OHdG J& DNA
AALI G B bR B e AR K A T A2 PR TR
H11) 8-OHAG 7K -3 — 48 b ok S b 3l 9 L f& DNA
(A B A A3 15 O o S vl e K T S b P 7 4 )
FE 800 pg 0 Bl Y o XFAT 4 I R T 48 4k 6 005 P G I 35
S 5 IR 8-OHdG ZKF-JE 2 3% 28 4k . R W 5
A e BE B RR B JE I A S5 30 DNA S L.
Kato %%F 10 i 5 H ]k 400 pg nik g HY R 55 JIE i
7AW R 8 JH )G IRAE H DNA fif 5 A 4k ™ 4
534 F 356 DR s B 7K OST-th BeA Re A AR A

AT K FH TR A0 28 7R B8 35 o A DF A 0 bk
5570 Cr Aric e B R 8% 700 o S A7 8 ™ Cr B R L
(06 2 5 DA 3 — 25 ME B 3T 0 A7 5% 40 g DNA 58
SIS Cr EREZMMEKLCR. KM
th o R H° Cr 35 B 5 Bl K 3 S5 it e FR 2 4% /K -
By e = F e . X5 Anderson 1 Linde-
mann" ' A R B A BF 5T 45 25 L. Lindemann
SEUOT AR A B HOR HR VR I 0,200, 600, 1 000
pg + kg Cr (MLuE IR 5 T8 20D o JFF o % ok B St 2k
BN, Anderson % 45 30 ~60 kg B H R A I8
MEuE R 5% 300 pgCr o« kg, IFIE T S 58 H15. 9 pg
Hm#E8. 8 pg.

BA Y0 L 5 e AR 3k (single-cell gel eiectrophore-
sis, SCGE) X FrEf Fifgn , & — APl | 72 i R A
W DNA $ 45 0 752 o A58 & B0 - DG B4 B
G M FF R A% S ) K 45 R A A (L
Tl i o 5 75 2 (400 F1 800 pg) 4H B 5 X} B4 22 S A8 i
FHREETE R (S pe) 4L (P<C0.05), T AT JIE
% Crrife Ji A B itk e H IR 8 1 S5 /K T 1) T 8 T 4 o
FI B 4 HFIES Cr YR BE (72, 05.147. 45 ng » g ) B 2%
EBTEEEHA. 15 ngs g, 1l WL T Cr Ef &
5540 DNA 58 8 Ve 2 A7 i AR . /il
TR K K S A E R R K A 14 K ,800 pg Cr « 'l
G EE AT T 4 DNA SR A2 2 S8 A6 5457 - BIAS [i)
TR I 5 b w F R 8 6 I 40 L DNA 5S¢ 3 1 () 52 i
HAEMEBG TR . B2 NEH RHRIE AT L
W L 3 B3 F A (8 peg) I IE R B 5 R Rt A ik
WE FH R % A FHUR L o i 5 0T 200 M 1) 5 LR IR 48
P SRR L AT BEJE = ) i i Cr(ITD 5 DNA 43 F 58
QTR K G ARRINY (= 0% i 7)) S I S R s i
— W5

T S I E T AR 5 14 d.800 pg Cr » d' 5l &E
T LAY o A 2 T BEE 7 S0 I 0% R R i A d 38 A2 A JiF
A DNA SR 32 2 8 AL 45 07 5 (e e Y I % 76 1T 41
S 7 B B Ak S b P IR 8% K - 114 18 i
. FLTF A DNA 5S¢ 8 1 5 JiF 4% & B Z 8] 77 18
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