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T, BRI 18 IS A 2 0 A 6 S /N i R IR
TBEI R, o4 I 2 3 W09 B e ) 2 1 e
VR — b 5 1 B A W PO B 0 o 265 5 1 4 I
RERBNETRUSE

1 #MR5FZE
1.1 EERERNRERLE

TR VB 22 2 A AR AR B I 1.5 ¥
] 92 R B0 S OB g 78 ) A 26 ] MEORE AH L (T4 o 2
Bl A 40:60 1141 KL (O LR T8 RF AL AL R 3 K
64.5% HAKFHI 32% , B 1% BER A5 0.5% ,
TRBF 2% ; HLIRDRL = 22 £KFEFT) . ZEMMJS 6 h
SRAETE B, 60 B e A4S g 5 AR U8, TR g
W 1 100xg,4 CEC 5 min, B F0 B IR E S
F IR A A R A s AR RO
— BB FH R il 2% 1 56 o T LAt R R A W K
W B WS R Muscato 451 i3 5 2 0047 . BGHS 4
J6 S YR8 e PR ZE VK B R (121 €, 30 min) fii L
K RH, G SR FE, 32, il il K B8
P T R 0 T AR T S IR A IR
TR L B 4398 T VB A 7 R A R S R ( T
W] 4 s, 6] BE 1) 2 s, T4 Y% 90 ¥k, M %
400 W, 3 ) , TG I BEFEABE 202 | ik
TR P I8 T R L 5 BSR4 R IR R R e
P FEZEROK B8 (121 €, 30 min) i H K3, %
HHRE T BEFEAR BEFE, J3  hil Bg K BE E  k
19 '
1.2 Rz 5iREiEIT

PRI TE B 8 & OB A B T IR R A R B E
HUGHEAT . SR AR R T 0T 1 4 T R R 26 R AR
ARG 2 BEAL A B R R T 4 e 1
2l UG I 4 Al s IV 41, 3t 5 41, 41 10 H, 43
SRR AR B ER K IR L K TR R
AR P 5 BRI TR R P I TR

FHEXTIEN AT 24 h W (AR FLE) R
$ia 532153 500 R0 MR VA ) RN AR B AR OK R R
A RAME 1Y, K 5 mL B W R & +5 mL
A T A G, R R S TR ARE B 37 TS
U N R B, 22 TR Je 5 6 AT
T 21k e HUELH AR, A TFEE
WHRIE 2 A}, R A W53k AR & B R R
IEEE AT ESAME 5 d. BRAMEIE B ]

AN 26 A A 1R 57 4 L IR R 3 e A
BT
1.3 HRRXESE
1.3.1 MRS db g

TEZRE 14 F1 28 H B S Pk R L 5 mL (JH
EHPTEE) 4 CTHE 2 h )5 3 500xg B0 15 min,
WeAE B, 43 T 1.5 mL Eppendorf 45 H, i &
-20 TR IR,
1.3.2 JGFEBYERmBOAE

7 24 H BRI Ak B 3 A6, K
vk B 5% 7E TR 6 AR E, R i
5 26 F AR TR0 I s, Sr B0 Tl 4 B,
TV Az B AR K ok 45 P BB o e 8RB B ) o
Wi 5 em 1, VR AR U5 —70 CTORAE , (I 2 5
bR B sk iR =,
1.4 #EHRNE
141 EXHEFHEDEAR REREN A
(immunoglobin A, IgA) i B BRE 1 A ( se-
cretory immunoglobin A, SIgA ) Fl S R & H G
(immunoglobin G,IgG) & & 1Y E

e =70 TUKFEEH IS, A 20 CIKF
2 GG RE S B 7 4 CvkAE h 18 Al ik, FRFE 5
56 4 iR i P Bl R AE 1 R B PR DA )
ST, B3 7oK 7 18 25 B E) BCE) 1.5 mL Eppen-
dorf & FRE, ARG 1:4 N A KB pH 7.2 1Y
0.01 mol/L# 2 #h &% v W (PBS) , 1€ %J,4 CF
13 800xg#.0> 10 min, Bt L5 W, & A& &
Bradford" "' {5 BN 5 |, LA 4 1T 8 o AR E R
FUBT, I 6 98 W2 B0 7 325 ( ELISA) #% BT %K
o8 8 B 1 AT 00 2 g 3 B Tg A SIgA il 1gG
o WA EWE T LT YR A RAR,
1.4.2 ZEFIMHF P IgA F 1gG 2 & my i &

FH ELISA $2 B8 Z 08 A48 B 45 00 5 76 2 1 %
i IgA Fl1gG & &, KA &l E T LTy
BHE A RAT,
1.5 HESKIT RS

45 R34 DLV B 47 E 22 (mean+SD) %
o RIS EHE G T 3 B ¥R O SPSS 16.0 H1E
R & J7 225§, Jil Duncan G5 AT 2 & 4L, LU
P<0.05 Fl P<0.01 4350 hy 22 5t 35 FAR b 2 1%
bR,
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21 HIREERASUNFEEFHERERE
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2.1.1 24 HIREF/NAHFEE AT IgA 195 &
R R AR 24 H I 25 SR N B

EAPIgA WEELEL, 3, KB T4

IgA S e, SR 14 X560 IV 4 F Xy a4 2%

FHE(P<0.05), 5B MTHER AL E (P>

0.05) , 350 41 8 25 Tl 1 41 (P<0.05) ;%5

Jarbr, s M4 IgA & R fm , 550 T 4158

IV A FOG REZH 22 b i 25 (P<0.01) |, HiAth 2 56 4%
HIgA S HZEFARE(P>0.05); [ H IgA &
AT A8 A W A 0, b T A [l
W TgA B s, 6 BEAL R v TgA 5 S i,
K IgA TRESALE(P>0.05), BMEKE,
IgA & AEA B o i R Bl g >+ — 48 >
=, AE A 1gA BB R E S XA (P<
0.01) , i & m T HALA 4 (P<0.05) ,ik5 T 4 3K
55 A ABLE IV 4 IgA B b X BR el &, (52 22
SR E(P>0.05),

R1 4 BREFXIFHEZEARDIgA S

Table 1 The content of IgA in intestinal mucosal protein of 24-day-old lambs ng/mg
EyE| POgiiiE) gl e T2 g 21 eIV
Items Control group Trial group I Trial group Il Trial group Il Trial group IV
T Z#& Duodenum 58.4£4.0% 52.4£10.7¢ 77.9£13.1° 75.2£10.6® 54.8+4.3"
23 [ Jejunum 47.2+12.3% 46.6+6.2%° 65.7+11.6"%" 80.8+4.2% 47.3+10.9"
[51 i Tleum 65.0+x12.0 88.2+20.5 72.8+32.9 90.1+16.3 84.3+£21.0
&1 Total content 170.5+28.3%° 204.9+7.8%%° 216.4+26.7"" 254.3£5.8™ 186.4+5.9""

AT B8 B s B E B s A R E B Rm 2Z AL E (P>0.05) , ANFA/NEFEEEREF T FH(P<0.05) , ARIKEFEE

TR 5 S B (P<0.01) , TER,

In the same row, values with no letter or the same letter superscripts mean no significant difference ( P>0.05) , while with

different small letter superscripts mean significant difference ( P<0.05), and with different capital letter superscripts mean signifi-

cant difference (P<0.01). The same as below.

2.1.2
o

R R AR 24 H I 2B SR N B
AP SIgA & RILE 2, + 38, iK% I
Y SIgA & die I IV 41 SIgA & i fik, ik
5 T2 Al g6 IV 41 7] 22 57 2 35 ( P<0.05) , i HiAl
B Z A 2T AR E(P>0.05) ;25 1, 454 SI-
gA S PR, Hodp s 4 At o I 41+ =
B HAS AR 22 2R .35 (P>0.05) ; [z

24 H W36 F /N B & A b SIgA 1Y

IR STgA & ¥ @ T R4 0484 ] 22 57 R
B3 (P<0.05), BMAKE, SIgA & &1L B
srAiaE R E >+ >, kw14
s VAL 7E W g B s i 2 58 41 SIgA &
L R L H 22 AN B 3 (P<0.05) i 5 |
g A I 4 0 4L A 56 IV 4 SIgA 4y
B R BB T 7.14% ., 23. 70% . 27. 60% F
14.29% .

T2 4 HREFINFFEZARD SIgA S

Table 2 The content of SIgA in intestinal mucosal protein of 24-day-old lambs ng/mg
U H papiizE | g 14 g I 41 el || 15 V4
Items Control group Trial group I Trial group I Trial group Il Trial group IV
+ =% Duodenum 10.2£0.1° 9.7£1.4* 11.4£2.1% 12.4+1.3° 9.0£0.1°
ZE W Jejunum 8.1£2.9 7.3+£0.6 12.0+1.7 11.5+4.8 9.7+2.1
[/ Nleum 12.5£2.8 16.0+7.2 14.7+8.2 15.4%4.7 16.5+4.9
12 Total content 30.8+6.0 33.0+6.2 38.1+£9.0 39.3£9.9 35.2+2.3
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2.1.3 24 HIREF/NaHFEE AT IgG 1) & &

LR B A AT 24 B RS 25 /N B IR
FEAT G HERERILES, + 3, iK1 4
FR % M40 1gG & i, i 1 48 R R, ik
B MAFRE MA SRS T A EESEE(P<
0.05) , Hfi &4 =5 A8 E (P>0.05) ;= , %
H 1gG F WA A (H2Z 548 3% (P>0.05)
RIS T AR A, R W4 = ; [ g, 56
IV HIgG & i, 5 140 mxt 4 2 5

FH(P<0.05) , 5HAh 4 4H 2 7AW (P>0.05)
SRR E | 1gG & it 7 45 W B o A #a ok 18l iz >
T A8 s> i, ol g 1T 4 g I 20 A 55
IVAAE | g Be 3G I 22, il g T 28 Ak 50 IV 21
IgG BB, HA AR 2 5738 B3 (P>0.05) , ik
L R ol | I MG 7 || EZE R B ol 2 E 2/ O i S E
IgG BRI T 4.74% . 23.81% .37.19% H
38.66% ,

K3 U BEREFXIIHEZEART IGC S

Table 3 The content of IgG in intestinal mucosal protein of 24-day-old lambs ng/mg

i H POgiiiE| E gl g T2 B 2 IV

Items Control group Trial group I Trial group Il Trial group Il Trial group IV

+ —#8 % Duodenum 117.0+33.8% 88.2+11.6 160.6+27.0" 146.7+29.1" 129.7+20.6™

ZE W Jejunum 96.8+41.9 77.9+4.5 109.6+28.8 129.9+58.1 116.9+35.9

/% leum 138.2+40.8° 202.6+48.2" 166.6+12.2° 206.3+40.6" 241.5+43.8°

& Total content 352.0+34.6 368.7+42.3 435.8+35.6 482.9+55.1 488.1+48.8

22 WIREERHEWNHERFLRPEEIKR  IgA Sitme, 5X A ZER V¥ (P<0.05), 5id

EASENZME

IR R A N 14 1 28 H IS 25 R K
T IgA Fl IgG 19 & 2 W3 4. I IgA Al IgG
FrTE 28 HIRHTE T 14 Hik, 14 H B E 45K
WM IgA FEZEFARE (P>0.05), Hh

g0 I 4 5 T 41 Al 56 IV 4 22 5+ i B 3% (P<
0.01) , i &4 2 3 A8 E (P>0.05) , K44
M H 1gG & & 7E 14 1 28 H B IF 2 5K &
(P>0.05) HRE A ALK H 1gG & 7E 28 H ik
f e 14 H & B8

Xf HR 2 fe ey, 1 1T 4 A5 28 H AR T 41vh
R4 147028 HIREF MR H IgA 71 IgG B8

Table 4 The contents of IgA and IgG in plasma of 14- and 28-day-old lambs wg/mL
WA H % Xf HR 20 R 14 R 4 R M 4H IV
Items Days of age Control group Trial group | Trial group I Trial group Il Trial group IV
GEEEREE A 14 10 48.4+14.3 37.6x15.1 35.3+14.9 45.8+13.3 38.3+26.6
IgA 28 7 72.6+£11.7"P° 94.9+34.2" 55.0+14.4%° 62.0+20.9"° 54.9+12.7%
GIEEREN G 14 10 133.9+47.6 123.5%32.0 114.4x44.1 123.8+13.8 123.7+34.7
IeG 28 7 258.1£35.9 255.7+18.5 241.9£29.8 252.0£49.1 266.3+£47.5

T, FEM BB EA)Z PR B 405 R, 1 1gG

RIS B B 5 SHUARARHTBG LL L2 WL AR 5905 11 5 J2 5 U0 A

3.1 (HMNREB RSN EEFERERREREN
A1)

Husband """ 1 Peterson 45" #F 5% 1F 52 7 26 B
B Z2 50 TR A P A MBI R TgA T IgA
FESR M N G UG , 5 b R Al o W oy 25 6 TP
B SIgA , SIgA J& R I 5 i S I v i) i 58 300

Ko BERPERGN KT AR KA E BT 3L
IR T R 3 A B S AL A
[ G 2 SR IO %ok T 265 M 0 A7 J] e 82 2R 9 114 IS R
CHOEE TR SR Y B X R
R R IE b A A T R
ARG HR L L 7 IR B 2 11 TgA+IK AR IAE OB
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A LR A sh W th AR B B B R TR Y, ARG TA
AN, Hh G5 2 1 3 TR AR 05, STgA 1 433k
B EEA, BME P A S8 RETFTEEER
IR 1720 15 45 /N BRI 3 e hE— a2 i i S R
W, SIgA 43U THE ; 75 TR A€ 9 5L ( SPF) 2%
ANEH B B R S S B T, A A SR A SIgA
F R 3t 43 W, 1 WA P T 3 AR TR BB 9 SIgA 1Y 4y
W, Perdigon %5 {1 25 4 B BEE NG IR 1gA &
., Dogi % TS KB, B L CHYE (GY) 4T,
WFLIRAT 1 )& ( Lactobacillus acidophilus) CRL1462
A9, 2 [P (GT) 48, KT W &8
( Escherichia coli)129 #113-7 /£ 1 F BALB/c /)
FIR, BB 35 30 0 TeA BHYE B 4080 09 8= ; 4 1%
gL' N VR A B 1 IR 4% R 2 T 4 SFP AT 45, 41
W E MG A3 I 18 T 1gA F1 1gG 43 06 40 i %k
.

KHA LI, WF 988 K 2 5 F X8 B A=
EIRME MBI, R 2R E W R a0
B L2 53 %80 A 26 S A SR LA G 58 T Y T
REVEH . [ AshPii 8w & A Fh 2 2 5 00 4
FHE Y, 6055 25 0 Tl i 20 1 22 R By 7100
B G R AR S 24 b P ANIEAS [R] A 3L (1) B A 4
I8 B R A W, B /N B 1 A R R o, AR
JE LRI b R BB, BAT “ TR, 9
BRI s b B A A AR R ) AT &
Wil , Bl WA R, 1T BE AR T A P9 I B W B
B2, 5136 M T8 A0 OC Ik T 41 2 3 B G 8 R S kA
FHRE ) ARAL . ARG rf AR50 21 W 16 B b TgA
Fl STgA & 8 ¥ T Xk Ba 40, Ui BH R 40 1 T g =
A g AT AR, e % OB AR 26 T 8 R R
JER R B RS, B 210 1gA . MR KRR IR B
VRZH oA K TR R A R R 2 1 G BN Sy
F,iX 5 Muscato %" J 38 A4 K T 198 VRO AR
FLAT R PR F — 30, HonT AR R — T 1 2 4
I KR AL B S R A TR R A EY
JELV, A — T T K T A B B R b A0
A ZE R I, DT R T30 118 B 22 1 T A P s 8 R i
PR (40 41 B8 400 i v ) BR SR B IR 2 A ) .
S 0 T 2y Ak 382 B0 7 0 e e g B 9 ) T A
20 P A0 R RE A 2 b ) R SR WE R 2 0 R BE TR
SR JTORE TR K TR SR R S R e I S R
A KSR WX A 3 T A ) AR ) A AN AR
EARFEERN,

BT IgA, TG thJ2: [ 2 ol 4 i 3 766 60 28 11
FEY T, ARG, WS 196G & 24 HER %
FhE R S B R m N REERE N, X5 Cripps
220 Butler ™ ) 22 45 H:— %, Bouvet ™" #F 57 %
0, AT & i 38 BB P ) TG B 4 2 BRI 1gG
A 2L AT E MR, PR AT R I R A
J s, B AL R 350 43 A2 v o 1 66 )= B 4T i
PR HE AR R AR TgA BT & A5 B AR R
ST A W L 3 A T I ) s R R A AR R T
TR R TgA Fl TgG1 B LEAER > IFZE MR P
BRI AE . REFL RS SIgA , 3 A TH AL iE
JE ARG BEIR 4 L JR 0 e e M A b iR G B
P THERRCZERE KT MART L, TR
H it SIgA FRE D,

AR GG M AT 24 H % 26 25/ i B b g0 % Bk
HE AT B 04y A ok B g >+ 48 >
W , S e R AR 7R 45 1 B B 4 A AS TR AT RE S
T I A A )2 SR AN A A D%, T AS TR i Bt
TH il ) S0 P T B9 A ) A T f 3 A 8 A
EREN =L al SIS e ) | D =770 (e AN 7
Rl , 5 S B2 Ao I, 5 A e B R A A B B
B, S ORI B BT L A8 b e BREE
B R [ B RN B N 2 A T AR
AWRELNGS N B il g g gk 2, B =k
SEAMBE I B RWET, nT BE L 2 i e % BR L AE
Il fisy B A 22 Y JRLAL

3 3 D AN () Ak R R A, 45 e
WA/ NHREE A h R E AT BN & T
HRAL, 3k n] g J2 R T AR 1 BT A5 W TP A A
G BE TP W IR, B T 2 T A T 22 ) G B A
R 43F, ] fE S B TR R A B 40 A0
TE N 38 A IS, A2 F 26 5 I 18 AH DGk T 2 2 &
TR S A TR 2 A AR v, S R LA s T,
(ELIR 5 TR R A7 A 1 LA B 5 38 T P 0 I A A
I8 At — 25 (0 A AT B SE, 50KE A DA At
— ST, AT S H WSS 2 G i 3 P s Bk
H R 2 R A3 A AR a5 H AT R DL HRGE X T
FRIRIF S 18 T TR AR 2
3.2 WIRBERHEZYIIAEZRF MR P REBK
EHSENEI

IgG J2 ML T8 HH A F B PUIA , 70 AR e 338 v &
AR, 1gG REME A7 Z G 7 B UL
B CUNARTR s 55 ) 48, DA AE T 7 06k 40 JHY B A s
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WS ARMA , 1ML Y TG BT AR BE % BH 1 AR 1 R
ZEB R AL G T TgA 3 I LR 43 I R 2
v, L8 7 22 O A, A R AK, 3 b AR ) A 2
TR S AW R A 0 e kAR A
1 10% ~15% ., SF AT, H B BA AR
BE Ty, AR AR IS 24 h W AHIFL TP R4S R B Y
o E K B R ARAS B Bl o 8, Bl A H i 1 35 KX
T 2 G B ML AT 08 55, KATE 4 IR R A &

RIERE N B L, AXE T, 28 HEEF MK
PR E R SRS T 14 HEE, SIS H %

MIXE N, S5 B B R BEHLRE B T o

HOPRA [] b 2 A R 15 TR B 6 S S LK
IgG &t Jo i R, 3K Al g2 i T R 40 &
T IgG A EER [ FREE P BT LA IR 56 21 R
FIHEKF 1gG FEER AR, MAE 28 H B HT £
I 7 2 2 P TgA 22 ok, Hodh b g
P8 R G I P TgA AR SR, T kb MR K
Wamﬁﬂm&ﬁwﬁamﬁm$m£$gAﬁ
WAL, X 5 HEF PP A F8E0Hm A —2,
A F 5T e 8 2R B, 22 B ML A Z8h A6 it 4 B A2
S G FPEAT , 0L A TgA oA mm py , H 2 X
SEER A SRR T i A 00 AR IR B0 2 SRt i W]
RN TgA FEZ B FEREE D IgA M5 m
BN T AN e — E R L RE AR R SRR
W APEACE R A it — D 5T

4 & it
90 B A S AR AN IEEAS [R) Ak HR ) 98 R A 3
Refem s/ N B T B R E L & L
TR R e g e ), b kb IR R Ik p R
B RACR R AE

SE
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Effects of Oral Administration of Ruminal Fluid Preparations on
Immunoglobulin Contents in Intestinal Mucosa and Plasma of Lambs

WU Tingting' HAN Bing® NIE Biaobiao' DONG Weiwei' YANG Kailun'"

(1. Xinjiang Key Laboratory of Meat & Milk Production Herbivore Nutrition, Xinjiang Agriculture University ,
Urumqi 830052, China; 2. Key Laboratory of Animal Biotechnology of Xinjiang, Key Laboratory of
Genetics, Breeding and Reproduction of Grass-Feeding Animal, Ministry of Agriculture ,
Biotechnological Research Center, Xinjiang Academy of Animal Science ,

Urumgqi 830000, China)

Abstract : This experiment aimed to study the effects of oral administration of ruminal fluid preparations on im-
munoglobulin contents in the intestinal mucosa and plasma of lambs, to explore the effects of ruminal fluid
preparations on intestinal mucosal and humoral immunity of neonatal lambs. Fifty newborn lambs with similar
birth weight as model animal were divided into 5 groups with 10 lambs per group. Lambs in trial groups were
fed different preparations of ruminal fluid [ ruminal fluid ( I ), autoclaved ruminal fluid ( I ), ultrasonic pro-
cessing ruminal fluid ( Il ) and autoclaved ultrasonic processing ruminal fluid (IV) ] from healthy adult sheep
since 1 day of age once a day over a period of 5 days, and those in control group were given the same volume
of sterile saline. Three lambs per group were slaughtered to obtain small intestinal tissues on 24 days of age;
plasma was collected at 14 and 28 days of age, respectively. Immunoglobulin contents in intestinal mucosa and
plasma were determined. The results showed as follows: 1) in intestinal mucosal protein, the contents of im-
munoglobulin (IgA) , secretory immunoglobin A ( SIgA) and immunoglobulin G (IgG) in all trial groups
were higher than those in control group. The total content of IgA in trial group Il was significantly higher than
that in control group ( P<0.01), as well as significantly higher than that in the other trial groups ( P<0.05) ;
there were no significant differences of the total contents of SIgA and IgG among groups ( P>0.05). In gener-
ally, the contents of immunoglobulins showed ileum>duodenum>jejunum, and compared with control group,
the total contents of immunoglobulins in trial group I were greatly increased. 2) In plasma, immunoglobulin
contents at 28 days of age were higher than those at 14 days of age. There was no significant difference of IgA
content among groups at 14 days of age (P>0.05), however, at 28 days of age, the content of IgA in trial
group I was significantly increased compared with control group ( P<0.05), and was significantly increased
compared with the other trial groups ( P<0.01) ; there was no significant difference of the content of IgG a-
mong groups at 14 and 28 days of age (P>0.05). In conclusion, orally administered different ruminal fluid
preparations can improve intestinal mucosal immunity of newborn lambs, and ultrasonic processing ruminal flu-
id shows better effects than the other preparations. [ Chinese Journal of Animal Nutrition, 2016, 28 (12) .
3811-3818 ]
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