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WE: AN BAEVR Zn-Pal X R V) E BEHERMGE S5 SUEAbRE T hsgm, 45 20 2 9 T #% Luas R EaHL 5>
4 4 AR 5 L S B MEIE AR+ ZnSO, (BEASINKF-2 80 me/kg, X IRZH ) JEAtl H #+2. 55 g/kg Zn-Pal (FFE
JKF-24 60 mg/kg, Zn-Pal-60) JEfili H#+3. 42 g/kg Zn-Pal (FEESAN/KF-4 80 mg/kg, Zn-Pal-80) (KAl H #+4. 30
¢/kg Zn-Pal (EFESNIKFEH 100 mg/kg,Zn-Pal-100) , 30 d J&%F45 41 R H I =5 20 g R A i 7 e e ST fbFs An it
FHE . 453 7R, Zn-Pal-80 ZHF1 Zn-Pal-100 £ R IAAT T A& 0 358 T X BR4H (P<0. 05) , L5 IL-6 S W& & T
Xf BEZH (P<0. 05) ;7Zn-Pal-100 4LIM7E 1eG 7 & 2 5 T Xt R (P<0. 05) ;Zn-Pal-80 411M17% SOD 514 . 25 = X3 i
ZH (P<0.05) ,Zn-Pal-100 £H IfiL 7 MDA & & i K T X IR 4H (P<0.05) . BT L, Zn-Pal 7] DL F&AR U A% R R I FTF
EECE B I O S IR B EAR R I S A A AL AR

KB B MNEAEL; R, WBIEWEE; MmiERR; el
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Effects of zinc-bearing palygorskite on intestinal microflora and antioxi-
dant capability in dogs

LUO You-wen, WU Hai-tao, CAO Bin, ZHUO Guo-rong, WU Jin
(Jiangsu Agri-animal Husbandry Vocational College, Taizhou 225300, China)

Abstract: The study was conducted to explore the the effects of Zn-Pal on intestinal microflora and serum immunity,
antioxidant capability in dogs. Twenty nine-month-old beagle dogs were randomly divided into four groups with five dogs in
each group. They were fed with the basal diet +ZnSO,( zinc supplemental level was 80 mg/kg, control group) , basal diet +
2.55 g/kg Zn-Pal (zinc supplemental level was 60 mg/kg, Zn-Pal-60) , basal diet +3.42 g/kg Zn-Pal ( zinc supplemental
level was 80 mg/kg, Zn-Pal-80) , and basal diet +4.30 g/kg Zn-Pal (zinc supplemental level was 100 mg/kg, Zn-Pal-
100) , respectively. After 30 days, the main serum immunity, antioxidant indices and intestinal microflora of beagle dogs in
each group were determined. The results showed that the number of Escherichia coli in groups Zn-Pal-80 and Zn-Pal-100
was significantly lower than that in control group (P<0.05), the serum IL-6 content in groups Zn-Pal-80 and Zn-Pal-100
was significantly higher than that in control group (P<0.05), and the serum IgG content in group Zn-Pal-100 was signifi-
cantly higher than that in control group (P<0.05). The serum SOD activity of group Zn-Pal-80 was significantly higher
than that in control group (P<0.05). The serum MDA content of group Zn-Pal-100 was significantly lower than that in con-
trol group ( P<0.05). In conclusion, Zn-Pal can improve the intestinal environment, reduce the number of E.coli and im-
prove the serum immunity and antioxidant capacity of beagle dogs.
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R, IS S A 2 ALY AREAE 2 45 Fh iR
FIBT ) B (AR K S R 7 324k i i R+
i) RN A A SO T AR Bl
YK A R G IE H G U RE T T 1Y
PI BUA SR A R R B IR B —
PURER T BEfe Yk PR IR 5 AR
FAORETR TN 2 B R o 2 R CE s W i 1B AT
Pk Z A DR e g 1 R R A Bl T E O )
KR B LAl o 0 B TR ) (PLAE B AR A s
il 2 PR 24 PR 45 ) 32K T i R ok, B 2020 4F 7
A ERA Tyt 5, SRR E A e
At R I AR IR B, B U AR TCHL BT IE
FIE H s B R A 2 B g — 40

4R R THRRR A S s i BT B R B kL
FTRR 28 T L i 1) R o 1 R S S e R
VEGEREFNR AR U B e — Fh g4 v
R s 7 A U E [ S0 i ot AR o - Sk
PR R M AR A R T (Zn-Pal) 23 H MR
PERRIEZ —, BE, B H R R LLCHLEE B
A ATE R T2 E i T H OB PR 5 IS s el
A5 28 0 Hp A S 2 O 7o DA T SO B I
WG E KR, Zn-Pal ANALAT LIAVE R BRI ARIR , i EL AT
Yo Jir P 2 LD R X BB TR | I AR A DG 40 37 2|
TIZRKE"Y ) Yang %10 18, #08E 1™ B
A1 b B XS H R a] DUBE 5 A A S AL
BEUTRR O 3G s P Ak Be 71 BFSE 4SS
FEUH, BRBE MY B A R A R A AR R
HOAR A s e itk Ao 26 1, ml D3R e IR A = kg
PO B TR A AR A, B 5 I TE P AR A RE T R S g )
e e Mk, E N AMIEAT T Zn-Pal JE K
JiB R e AP LRE T M RGE . PRI AR
BERTT Zn-Pal X LuA% R N7 38 BEHE | 10375 5052 FT
FALFEVRAYSE I | g Zn-Pal 76K H O o g 1 P 4R 42k
H

1 MRSk
L1 RIE

ARk T £ 5 T 25
A5 RS R A Zn-Pal 2B | Zhang

5 3 A, 1 B T 0 0
4 23.57 mg/g,

1.2 REigit

PEHL 9 H It FE e A% K (Beagle) 20 H | ARE4
10 H BEPLAT A 4 20, XF R . Al H KR +ZnSO, (FF
TINK K 80 mg/kg) ; Zn-Pal-60 £H . FEfill H K +
2.55 g/kg Zn-Pal (‘BEUS /K V2R 60 mg/kg) ; Zn-
Pal-80 41 . L7l H K +3. 42 g/kg Zn-Pal (£ NKF
41 80 mg/kg) ;Zn-Pal-100 41 ; J:4l H #+4. 30 g/kg
Zn-Pal (FEAS /K 100 mg/kg) . H AR S HE 2008
A 5 [E A B4 B % B 25 (AAFCO) il 3T /Y KR8 3/ br
HEVEATECH , R SR A 0 7 d+1EiK 30 d, H
A SCE TR PR LR 1,
#1 BRABRERKTE

Table 1 Basic diet composition and nutrition level

H AR SY HIRAKT
% (%) %y HA(%)

#EXY A 29.0 HMEHA 25.5
X 15.0 HLAR D 11.0
ek 13.5 MUKy 6.83
GHES 14.2 5 1.25
X A 13.0 B 1.10
shg i 9.3 AR 1.20
ki) 4.7 HEWR+ AR 0.63
‘i 0.2

BRER S 0.1

Tl ok 1.0

1 kg RFRAE 4R Z A 15 000 [U, 4E4: % D,2 500 1U, 4i4E & E 60
U, 4645 B, 2.20 mg, 443 B, 5.50 mg, ML EE 1. 50 mg, MR
0.22 mg, FALAEEH1 000.00 mg . 2k 80.00 mg, #i 12.00 mg 4 7.00 mg .,
il 1. 10 mg il 0. 35 mg,
1.3 fAFEE

JIT A R F R R B R 57 T By, 1 e
Ve IR, WU 7 4RI R AE 5 min
A HER B R E B dta s, BH B 8 AT
16 I ERHMEIR, Al koK
1.4 $54RIE
141 @At TIERY 30 d (TRl
SR IAELZ2~3 o, TR 0.2 ¢ T KA
BLOE T HTCHE AR BRER K LA 10 A% BUAIF A6 B2 7 B
F1x10* 1x10 1 10°45%, 435 B 100wl Fi B 4 ol
TP AR B R L, BEAT SO W R . R A R TR
MAC F383E |- 37 “CH55% 24 h, FLRRAF A AISUEL AT
S3HITE MRS F1 YPY B53R 0 | 37 CH55% 48 h, 557
LERG VIR SRR 1 g ZEMAE A A0 T B0 AR
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IR,
142 fFemdsaregm 2 TR 30 d Xt
R HFT DK B B AR, SRR M2 8 ml T
D H M54 500 v/minBS0> 10 min, AMEB R 4
R 4y BIAS B L IEACE T -20 CYKFERFIN, 1
H 1gG  FA &-1 (IL-1 ) (FA3R-2 (IL-2 ) (FAr
-6 (1L-6 ) Fl I IR FE T F-o ( TNF- ) 2R FH il Bk
o RE PR S AT E
1.43 fwFRAABFGN T FIERY 30 d XF
PR HUFT K B B AR M, R A MK L) 8 ml T
BLOAE R4 500 r/minE.0 10 min, R
RS Ay AR B I I R T -20 C UKAR R
Mg S5 A AL 11 (T-A0C) | # 4A 1k By 15 1k iy
(SOD) W& A e H BRI E ALY 6 ( GSH-Px ) 16 P AN
P (MDA) 55 S 42350 8 vd B A3 700 2
1.5 HESHITE5HH

IR HE 5 A Microsoft Excel J5 % SPSS19.0
BT AR X REAR Y BCIEA T ¢ K50, 25 R L35 (E b5
MEEIIR,
2 SR
2.1 Zn-Pal Xt R B7iE E B F200

2 IR Zn-Pal-80 41l Zn-Pal-100 41 HLAE K
V1B K A B AR B I TR IR (P<0. 05) , #54H
O R B T 2L T T R XU AT B 0 TG o 25
£ 3 Zn-Pal XA ME BB XIEHRHBI

Table 3 Effects of Zn-Pal on immune index in the serum of dogs

(P>0.05),

R 2 Zn-Pal FRIFEFEMZI

Table 2 Effects of Zn-Pal on intestinal microflora of dogs

WH papiist Zn-Pal-60  Zn-Pal-80  Zn-Pal-100
KA 7.79+0.42a  8.03+0.59a  6.12+0.56b  5.89+0.50b
HAMIFE  9.04+0.52a  8.54x0.43a  7.99+0.50a  9.13+0.46a
PUZHFE  7.64+0.36a  7.03£0.44a  8.30+0.59a  7.92+0.54a

X HEZH . BEflh H AR +ZnSO, (BRI INZKF- 4 80 me/kg) ; Zn-Pal-60 41
Al H AR +2. 55 ¢/kg Zn-Pal (BEER MK -8 60 mg/kg) ; Zn-Pal-80
20 LA H KR +3. 42 g/kg Zn-Pal (FER K K7 80 mg/kg) ; Zn-Pal-
100 4H . K:hill H AR +4. 30 g/kg Zn-Pal (FEERIN/KSEN 100 me/kg) o [
—ATEAR G AR R/ING R F R AR PR R) 22 53 1 2 (P<0. 05) ,
2.2 Zn-Pal XK & & H X IBFRHI 00

% 3 BIR Zn-Pal-80 41 F Zn-Pal-100 4 HL#% K
M3 TL-6 7 42 25 5 T X IR 4 (P<0.05) , Zn-Pal-
100 AU HEA% R IMLIE 1eG % &2 B 3% & F X B4 (P<
0.05) ; FAH LA R I TL-1 SR LR EZER (P>
0.05) , 441 He#s R I T% 1L-2 TNF-o &5 i % %
S (P>0.05)
2.3 Zn-Pal X R MiFREHIEFREIZ M

7 4 WIR Zn-Pal-80 41 LLA% K IMLIE SOD 3 4 &
ZE TR IR ZH (P<0.05) , Zn-Pal-100 2H H k& R 1L 1%
SOD &M e XT B4 & 12.73% (P>0.05) . Zn-Pal-100
ZH MDA 5 & 8 KT XF B4 (P<0.05) , Zn-Pal-80
HEX A 22 A B E (P>0.05), A RIME T-
AOC 1 GSH-Px 1544181 6 B 2 25 5 (P>0. 05)

TiH oy Zn-Pal-60 Zn-Pal-80 Zn-Pal-100
IL-1(ng/L) 504.46+29.03a 493.46+21.47a 528.02+18.25a 519.45+32.85a
IL-2(ng/L) 352.49£17.56a 331.00£25.03a 349.67+30.11a 362.54+24.38a
IL-6(ng/L) 234.97+8.92a 227.61£13.66a 270.09+18.90b 259.52+15.69b
IgG(mg/L) 69.25+7.13a 65.40+4.67a 72.76+4.32ab 78.52+5.03b
TNF-a(ng/L) 101.21+14.02a 112.20+27.15a 97.56+16.79a 109.32+18.22a

Xt B8 Zn-Pal-60 Zn-Pal-80 . Zn-Pal-100 W3 2 i, [Al—ATHHi G AR/ R 2R 4 Bl 22 53 8. 3% (P<0. 05)

R4 Zn-Pal X RMFFRLIEIRHIZ I

Table 4 Effects of Zn-Pal on antioxidant index in the serum of dogs

Ei=Lin X} R Zn-Pal-60 Zn-Pal-80 Zn-Pal-100
T-AOC(U/ml) 4.42+0.21a 4.53+0.38a 4.69+0.29a 4.07+0.43a
SOD(U/ml) 14.30£0.93a 12.24+1.27a 18.06+2.09b 16.12+1.84ab

GSH-Px(U/ml) 950.11+30.11a

MDA ( nmol/ml) 7.16+£0.52a

942.83+21.59a
7.51£0.69a

979.21+32.12a 966.25+24.59a

6.94+0.64ab 5.67+0.54b

X} R Zn-Pal-60 .Zn-Pal-80  Zn-Pal-100 VL35 2 £, T-AOC . BHiEA ST ;50D . ALY EALEE ; GSH-Px . A5 e H Kt AL ; MDA . 8 %, A

— AT G R/ NG R R AL B ) 25 57 i 25 (P<0.05)
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3 e

3.1 Zn-Pal X KBz 8 & BRI 2200

S HIE R E 100 2R B HE, XLk
PR T P i W E AR S TR . KIGHT R E 1A
BE 0 H WAL B KA it 2 25 DR AR,
0% I Jig 38 B AR A8 OF i, OF T fg R Bsh W o A R
1) RUBE AT BRI FL R AT B BE R T 3h i g A
AT K A FE R AU . Rk, &R
B B S 0 I R JEHLBT R A R
FHO PSR T Z R R R, 16 B
YRR AN S B R R E A RS, B
BB APIRRCRS . AR KB, H RIS IRk
-4 80 mg/kg . 100 mg/kgff) Zn-Pal B, K il K
FRRBUR B2 TR, Zn-Pal i 5o W SR R4 25 1
RO R IR BU B AE | R AR A
PR R B 7 R Pal WL, Bk T I ik
BIREE, KW FF #1458 52 2306, (45 Zn-Pal Xt
Tl DX R = AR 22 AT O/ i 1 B P oA
IR D AN, Zn-Pal X504 K AT BCE
TR R BES R E F A BE MR A R
R O, Zn-Pal WP EEE T IEA S W A J5 T
YRR, W5 AR 5 1 1T LIS R 7 Pal 6T, AT
VIS AENATE N, 55 BURE IR A L B S P
3.2 Zn-Pal X K [fliE & IhsEAY =20

7 B2 S MLAA AR R 28 1) B B A I 40, 1eG
R I Y75 R 240 L AR T 5 o e e ) B R R 1T,
THRPER FEAR bR, WER AR, HR BRI 1 #h
FEn] DA S I e T Y AR &I H
HARAINKSE A 100 mg/kgff) Zn-Pal 23 ZH K iy 7
leG & m T X IR, B Zn-Pal W] 4E R EER
PRI 1gG A, TNF-o S —Ff ot 3 26 fith 57 41
JH ELAT A B A T A PR, B AT B s LA =3 A
P& AR A SEE R TL-6 78 S E N4 g
PEHEIFANIE ™ A S E R, 2 52ROV, bl
P Ry R g B B A RE ) AR 2SR ok, H
MR INEE KN 80 mg/kg. 100 mg/kgf Zn-Pal AJ
PSR R AALE P 1L-6 &, B Zn-Pal 7] LI$E
R ML e B 43 T & it Zhang 2670 A HIF 5 45
W R Zn-Pal AT LAHE 5 141 3k 605 1095 S BE DR

3.3 Zn-Pal X RITELEE A BT

BESE B PN 22 RN 2R 0 2L IS0 AT
AR A A S se Fd A b D Re vl % i 2 AR
W — B, e sh B LR S A R A = A A
BRI FEh AR S s A K B A
R AR e il RS s i A ] [ S AR e A R
FEEE A RS BOR S IR N B B SR AR S
SOD 2B bt E A 1A F ) H 2 A A, e K
TH R B 2, A BT e 0 RH kB BT AR
RS FEARBFGE A, H AR N 80 mg/kg [ Zn-Pal
APRAT I E SOD I 7 3 5 T BT, B 100
mg/ ke ) Zn-Pal ZbBLALIMIE SOD I M Ho X BE 4 &
12.73% , Zhang %" B}5%¥ Zn-Pal %} #k @4 K $i
SRR T LIz i 0L A R T R A B, H R A s
Zn-Pal 7] LIRS ML HE SOD F1 Cu/Zn-SOD &1, X
AT RE PR A T o 2 R W R S R k4 5 T A
KPR 26 i SER R 9 R 2 (L3S BT
TR ) fR 3% P AE O, AT B 5 1 AL T S A I 07 B
A HRIERRE ST . A R I, H RIS N EE KT
80 mg/kg 100 mg/ kg Zn-Pal , K Ifil 1§ MDA &1
AR EE R B, Yang 0 4f5#, DL Zn-Pal £E K
BEIETS INE) XY H AR XS LG H MDA 7 & 1
FTFE, SOD 1% 14 B 1 3, [\ FFE R SOoD
WM R R, S ARG ZE R L, ke, H
FRESIN Zn-Pal 7] LAEE i K e s AL DI BE

HARUS N Zn-Pal 7] DABEAR R W 38 b K #F 1
B, WS B A ST AT LR R IS S AT
SEALBE ST . Zn-Pal AT LIV Ry HOBLERIE N 2 K0 BE Y
T2 0 Zn-Pal VE BRI A AR R 2GS T
THUERE A T T i — 22T
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