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Hficiency of Implantated antigen release devise
to produce immune milk in cows
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Absgract Studied immune milk production by implanting an Antigen Release Devise (ARD) and evaluated the
eficiency o implantation in 40 adult and heathy Holstein cows. Twenty cows were assigned to a test group and
implanted with 3 types of ARDs, which released antigens in different days, from the right lymph node. The specific Ig
serum and whey was assayed with ELISA. The level o specific antibody in serum increased significantly after
implantation ,and the average BLISA titer was 2 x 10°. The specific antibody in whey was measurable ater 9 d, and
the response patterns were consistent with release of the 3 ARDs. The average ELISA titer was 4.1 x 10* , up to the
level o 2 and 3 d colostrums, thereby corfirming the efficiency o immune milk production by implanting ARD. The
difference in Ig transport capability was ascertained though comparison o specific antibody between serum and
whey. The release o ARD was very accurate with an error o 2 to 3 d.

Key words cow ; implantation; antigen release devise; immune milk ; efficiency

[” (immune milk) ,

1200707704
“ " (2006BADO4AO03) ; (2006DFB32160) ;

, , Emal :guandei 1979 @126. com; , , ,
JEmal : wangjiarg @263. net



2007 12

58
2] ,
, ( Escherichia cali) ,
( Shigella) ( Helicobacter ~ (antigen control release) (e
pylori) (3] , ,
24 , ,
O HBY
HCV ,
1
o 1.1 ARD( antigen release devise)
, (lipase antigen) (Quil
A) (1SC0Ms) ,
, (liposome)
(micropheres) (propolis) ARD ARD1 ,
; ;ARD2  ARD3
) ISCOM , 14 28
2 2 3 ARD Agri-BIOTECH
(&) , 1
(R.CQ , ARD (Syrovex inplanter )
; 3 ARD ,
(bioconparahility) , , ARD vica
13 (ARD)
Table 1 Antigen conponents and characters o ARD
1ISCOM's ( ) Lipase /(mg/ ) ARD /mm  ARD /mm
ARD1 P6 Lipae Quil A=96 3 1 0.76 6.2 2.3
ARD2 Lipase Quil A=3 1 0.76 14d 10.0 5.0
ARD3 Lipase:Quil A=3 1 0.76 28d 10.0 5.0
1.2 20 3 ARD,
40 14 28d ,
( 3
) : 1.3
( 20 ), (NY/t
2 2006711716 34~ 2004) , 25 kg
2 ™R , 07:00 13:00
Tabe?2 Sausd cows 19:00 , 30 mn Delave
/d /kg i ’ ’
2.65+0.67 114.6+31.64 25.3+3.3
2.65+0.59 112.6+35.60 26.6+3.7 30d 2, 6od
=0 5d 1
433 10



ARD 59
, l1od 1 , (BD JELIA oD , OD
VacutainerTM , / , 1.0 , HIA 110°
- 80 14 . 2.5
= =124 938 x-19 053 .
, 24 h 1 & 201 o818
, 7d, ﬁ 1.5
E
< 1.0
172}
1.4 =2 05
10 nL A4 1500r/mn
. 0 0204 060810121416 18
30mn, 5uL (Rennet , Sgma, oD
200 mg/mL.) , 37 1 2h, 1 BISA (OD)
5000 r/min  30min, Fg.1 Functiond relaionship of ELISA titer and OD value
,- 80
oIS ’ N ARD 20
Lipase(Type  from Pseudomonas 9. ,9gma) ’
FCS( . 9d
’ < .
) , Agri-BIOTECH (P<0.0D), 40d
B ISA 2x10°( 2
2 , AP 30
IgG ,p-NPP ,405 nm oD, 25
oD/ oD =2 2 2 2.0
12 B ISA 815
, oD H A 1.0
200 oD, 0.5‘
0 10 20 30 40 50 60 70 80 90
1.5 KA ) /d
Excedl ,SAS V9 2
MIXED , Fg.2 Curve o gecific antibody in serum
, P<0.05 2.4
Duncan 2.4.1
, P<0.01 ARD ' 9d
( 3,17 40d
2 ) , 75d
2.1 ARD
i
ARD
(sce) (P>0.05) ,
(14.0+£7.8) (14.1+8.4) /nL CC
; N
ARD 0 10 20 30 40 50 60 70 80 90
RK A ) /d
(P>0.05)
2.2 (OD) ELISA 3
A ISA oD 1 Fg.3 Curve o gedific antibody in whey



60 2007 12
ARD1 , , , 2 3d,
;14 d ARD2 , 2 , 3
! , 28d ARD3 ’ Table 3 Andydsd ARD rdease time
3 ’ ’ ARD2 ARD3
2.4.2
, 1 2d 1 2d 1 2d 2 3d
(17 354d) , ( 4 : / 1 9 10 10 8 2
: (P<0.01), 9% 5 45 50 5 4 10
5 7 (P>0.05)
2 3d
35
3.0 4 3
25
n20 2 1) (ARD) ,
Cis & ,
1.0 .
' D D (Lipase)
0.5¢ E 5 "
sl 1 __EIJEL_EL_._;_L_L__I ISCOMs,
0 1 2 3 4 5 6 7HER
IR Ad , APC ,
(P<0.01) ~MHC , D4 + TH
4 TH ,
Fg.4 Conparison of edfic antibody between D, T , B , B
oologrums and immune milk B
2.4.3 , )
, OD0.1 0.4 , Ig ,
0.4 0.8 ,>0.8 20 , [22]
3 49 7 , FcRn
, 3 , (neonatal Fc receptor , FcRn) ,
( 5 IgG =3 ARD
30 ARD,
25| 'H'i“. e ._:1‘.'.:‘.:.,_.._.,_:‘.__*__ ARD, ARD; 14 28d
20 F i} - ---.._'\\_1-..‘
[a) d “‘.-_._ 1
o 15 "f. i
10 3 , 3 ARD
0.5 , ARD
0 J ‘ ‘ .
10 20 30 40 50 60
R d 2) (1scom)
e BTG oA PEE R {RMLTE ,
—— AW A e RN (2141 gy
T ,

5
Fg.5 Qomparion o ecific antibody between serum and whey

2.4.4 ARD

32 , 2 ARD

(19G 19Ga 19Gy  19G) ,

Qul A 1S0OM

, Quil A



’ ’ ’

6 ARD 61
Th , [3]1. , 2005, 16: 632~ 634
(CTL) [15717] ’ ' [8] BeckL R, Solle RJ. Antihypertensve hyperimmune mlk,
ARD A 1A 4.1x10" production , compostion , and use[ P/QL ] . US:5194255 ,1993
3) ~03~ 16[2007 ~ 04]. http ://mwmwv. freepatent- online. comy/
5194255, htrrl
’ ’ 3 [9] Hodgkinon A J, Hodgkinon S C. Processes for production
! ! o immunogobuin A in milk[ P/OL].NZ:6616927 ,2003 ~ 09
g g -~ 09[2007 =~ 04]. hitp:/Aww. freepatertnline. com/
) 6616927. html
FcRn , " [10] Solle RJ. Use o honey as vaccine[ P/OL ]. US:5130128 ,
FcRn Ig 1992~ 07 ~ 14[ 2007 ~ 04] . http ://wwv. freepatent- online.
, Ig [18720] oom/5130128. html
FcRn [11] Beck L R, Ishida A, Yoshka Y, & d. Us o
hyperimmune milk to prevent suppresson of T-lynphocyte
production[ DB/QL ] :US, 6056978. 2000~ 05~ 02[ 2007 ~
4 04]. http ://www. fregpatentonline. com/6056978. html
[12] [M].
3 ARD ! ,2003: 111~ 139
) 3 [13] dak L, Anderon C C, Jonghan K, et d. Perpective
ARD ; H ISA FcRn trangorts abumin: reevance to immurology and
4.1x10", 2 3d medicine[J]. TRENDS in Immurology , 2006 (7) : 343 =
:ARD , 2 3d 348
ARD [14] Anders S, John CC, lan G B. IS0OMSs: an adjuvart with
multiple functions [J]. Journd of Leukocyte Biology. 1998 ,
12: 713~ 723
[15] Gdeon F A K, AnneMary V D P, ™m T, & 4d.
[1] -2 [31- Inmurogenicity of lipoomes and 1IS0OMs cortaining the
,2007(4) : 576 mgor outer membrane proteén o nessia grorrhoege:
[2] R4 Mehra, Fetti Marnla, Hannu  Kororen.  Milk irfluence of protein contert and lipoomel hilayer conposition
immurogobulinsfor hedth pronotion[J]. Internationa Dairy [J]. Irfection and Immunity , 1988(6) : 1661~ 1664
Journd , 2006, 16:1262~ 1271 [16] Morein B, Bengson K L. Immurompduation by ISOOMSs,
[3] Marila P, Rokka S, RehnbergLalo L, et d. Prevention immune imuating conplexes [J]. Methods, 1999, 1: 94
and suppresion of Heicobacter fdis irfection in mice uing - 102
oolograd  preparation with  ecific  antibodies [ J ]. [17] PearseMJ, Drane D. ISCOMATRIXTM agjvart : a potent
Helicobacter , 2003(8) : 192~ 201 inducer o hunord and cdluar immune regponses [J].
[4] Tanfeek H I, Ngim N H, Al-Mashikhi S. Hficacy o an Vaccine, 2004, 19 2391~ 2395
irfant formua containing anti- E. coi oologra antibodies [18] Laegeid W W, Heston M P, KeenJ E, e d. Asociation
from hyperimmunized cows in preventing diarrhea in irfants o bovine neonatd Fc receptor achain gene ( FCGRT)
and children: A fidd trid [J]. Internationa Journd of heplotypes with serum IgG concentration in newborn calves
Infectious Diseases, 2003(7) :120 ~ 128 [3]. Mammelian Gerome, 2002 , 13:704 710
[5] Asrd H, MahdanabisD, Mitra A K, et d. Hyperimmune [19] Kolb A F. Engineering Immunity in the Mammary Gand
bovine cologrum in the trestment of shigdlogsin children: A [9]. Journd of Mammary Qand Biology and Neoplasa,
doubleblind, randomzed, oontrolled trid [J]. Acta 2002(7) 2:123- 134
Peediatrica, 2001, 90: 1373~ 1378 [20] Vaccao C, Zhoudinchun, Ober RJ, et d. Engineering the
[6] ' ; .o 2 Fc region of immurogobulin Gto moduate in vivo artibody
(1. , 2004(4) : 377 levls [J]. Nature Biotechrology , 2005 (23) 10: 1283 ~
[7] HBV  HOoV

1288



