(—fER30

TiRBRAHORMEEIREMBEEREFOED IgGA LV
VFARELSUVICEEHKICEZ Z3RE

WPHRIA - JREHES' - Mk R - JOHESE - BT

BIRYAFEYERRFFE, ot 921-8836
‘BEFEAFUREFS, JIhIM 069-8501

(2020. 3. 10 %f¥, 2020. 8. 19 i)

E #  AWRCE DVICHRBREENZHRS UIZHEDED IgA, VFAREDIUEFEMEIRICDNT

FEL, BEREREEMICSRDIFECDNTUR

YUz, SBRICITBENRORES 4 BZAL, B%A

Heie59ddX (BEX) HROMES LBV (HIRX) (C25889DN(F, 65 1H (10 BRA), KRIEH (138
@), %6508 (10B8/E) O IWMHSRBD2Xx2 DU ORAF—/N—ETERULEZ. EDPIgA BEDOELENR,
BREEDOWRXICHNEEICENLEZ (P<0.05). —7, B pHEDIOEP VFA REFIEXESICES
HFHNTHEL, BEEROBSOERTERIRDOONGD O, o, EPVFAREECED IgARELS
DOEICEBREEROSNBD D2, UEDD, DINOHERBEERIOMGSE, BAMEDEICITFE

LBLWBDD, FERRZESMESEDIENRESNE.
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RERk, RS, EPIgA EPVFA

ABGEEDIRBICHENT, RO TRDIRGED
FHHBEOEZOICHER DR SH—RIICITHN TS
(WEB2014). LHL, RETIFNEHICH T DA
BOBRPHNERICLKDBODRZEMNRISNTNDIE
o, INSICHITHHEEBEOREON—RESEROTVD
(BI52010). COLDBESEDLD, MEMEICKEFLEN
FIARFEM B E TR UCRABEERT ADEIINEREEN
THO (PEES 2014 ; BIFS 2015), RKRIB CEEY
BEDRZEHZERQ LS, REVURVZERRSEBHEMOMA
BHOFERCITONDRDICRDTERZ (IEB5 2013).

DIDRERNDICIE, 2EITOTUY G (18G), M (g\),
A (IgA) BEDDDD, KT IgA FBADIRDFEIR
BEENSOIMRDBAILERE, DYDBREREDE
TBRFREZEIB O TS (Harris 5 2006 ; Stelwagen 5
2009). BERZIFNBHSERAT DME LD IVARE
DEDICHUTCHE, BEREBWSLEBEDZNSICH
FDEMNZEBDDIEND, BPEEO TR THICHSN
THRHTEETHD (REB 2008 ; # 2008).

BENYTHDIY TR, BRPOHHE LT IBEETRE
NHEDDDIRT D & CThERBEHNIS LS N OB
NRBESNTWNSD (KBS 2013). CDERPOH B
MRBEENRTCETDIMRE, TYDHBRSTOVICHR
HHNTWVDZEDDS (Atherly & Ziemer 2014), &%
BRICKDBERBDIELIEDYBREDRBEY THF

EATE 208N DD, COXDIBERERETOYDE
CREZEEDDIEF, NEROERERETEL TR -
TEBREEERMN\DRBIRFTCES.

BEEFYDBREREMEEICF, HEHEMEREREES
EURBAMEDICK D VFA EEDESHHRESN T
% (Reilly © 2008 ; Kim 2016). &7z, fRERIREDIBIZEE
UT—RNICL<BOSNTVDEER I 7 PEPKNS
SREDHEFEMEIRE, DO TREEDEHENRSENT
N2 (S 2003 ; Palacios 5 2006 ; 2% 2013).
LD T, DYVDERERICKDBERENDFECD
WCEHBICRE T 2156, BRTOMEMRHERIRT D
BPVFABRESROEFEEROHE TR T D2LEND
B.

CDRDIBIEEBRICARRTIE, BERBRDIBIZES
UCTHIBASNTWVDED IgABEICIR, EDPVFARE
BROEBHERICEZ DD I\DBRIGESDFLIZDNT
sy UTz.

MHELVFHE

HEBDICE, BIIROEA—REANTREFENDE
FEHBREF 458 (FH 74 =27 nBE) =AW, 2019
FI1~12 BICERERMUEZ. B, HEFE2THIR
FTCHABERTRHICOVWTOM® I hARIE TERDFEHZ
EEUEZ. 5, BRENTIS IR (BRX) HX
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U5 LBV (HBX) (CHEFZ2B-FDEREL,
65 18 (10 B/, KIEHR (13 B/, HB5ITH (10
BE) D3NSR 2x2DHDORF—/\—ETRIEL
Z. BRXICE PRIT715L -/ RYL (B8RS
Ascophyllum nodosum) Z&ER¥ & UTzmhiROE R R
(FZILF v b @iREZE, L0) 5Lk B, R
B ESEFEREEDHERS (CENL, 65 [ BBRUT
HOWITNBEDHBEERIC 1 88dH20 1508 DiEELR
'S URE. B, HEENOERERNCELT 1 EHhED
A=Y IS5 3kg, NTF+F1—T 1kg BELF7kg
BROKXZIOFZFEEEAR 04kgx 1820 (586,
& ATE) ICRFTHREL, BRKEDF—9—hyThH
S588ICEREEE. WSThO#EFE, 5202E%x
ERUE.

AEIAB(FERRAI7, EpHIE EPKDSE, ED
IBABRUVFAREECL, #6851, THOD1BBBXU
10B8BICEREN 1508 29 B DiEERT (15~16 FF)
[CERER U, #EfE D7 (& Palacios 5D#ReE (2006)
([CHEV, TBFE=0, ERE=1, &F=2, TAFE=3&0L,
EREFICBRTERBICKDYHBIERULEZ. FRUEE
[FIATCEREICESRD, SEEAERICHIL, &
NZNIMY ZRE T DIZHORILIEBZETD/Z. ¥ pH BED
BTG, EESDIRS (2003) ([CEUTHRULEEER
POCHIIEL, HFBWEICKD pHEN (D-23 ; EiH
BUERR, RE) ZAVNTITDZ. EDPKNSEFEETZIER
%= CI8E52002) ICKRDBELE. VFARERET Y
TIVEBEE (1EEES 2003) ICEU TRIAEZETL, AIE
FTHR (—20C) FTCTRELE. EDVFAREDATE
& BEREAIOYNISTr— (BEBONTY AT LA
ER8UERR, R ERVTELE (RS 1098) (C#U
T2z, IgABIEAET Y JIVIFBEE (Cook 5 2019)
[CEUTRINEBZETL), BEXRTHR (—20C) T TR

FUEZ. EPIgAREDAEICE, Cook 5 (2019) IC
&d ELISAEZRWVE.

BONEH/BRICDWNTIE, HstEEMTY 7 b~ IBM SPSS
Statistics 25 (IBM, Chicago, IL, USA) =AW, &8l
FEBICHTDIXEEDERMZ, ERNAMISDT—FI&
Student-t, JEIEFR DT —% & Mann-Whitney U #&%E
THTEUR. F2, #PIgA & VFABEDREEEDERE
&, [ERDPMI DT —H & Pearson, FEFERDHT—%
[& Spearman OEEFHNSHIELZ. B, P <0.05
DBEEEREDLDEL, 0.05=P <01 ZE@HD E
U7z,

BBERD7, EpHE EPKDSESLUEDIZA
BEICDVTE ITRUE. WTNOXRICBWNTH, #EiE
AP RBFERBECHD 1 &KL, EPKDISED 82%12
BEEERSEHEATHD, Hanajima S (2006) DIKE &
—HULTWz. &z, EpHEICDWTH, WX T 7.58]
BEDPUMETHRELUTHD, EBHEH SDREFERN
EEZBNE (PS5 1997). 5IC, BLDERMR
[CBNTDH, FHHEREICERRLS, BEGHREICE
EIFEROOSNBH D2 END, HEAFORBIRAEGHER
BEZEBEU C—EICRENTVZEDE#HRENZ.

—7, BEXDOED IgARERF, 1BSRIBECHN5ug/
gDM, #THETH17ug/gDM &R0, HB5RTHICS
<BBIERHHSNE (P<010). &5IC, B51BK
OTHD 1 BEE 10 BEDED IgA BEDELEX, X
BXRICBNTH—5ug/gDM THOZDICHL, BEXK
TlF# 12ug/geDM TH O, MXBICERENROSN
7 (®1, P<0.05). EPVFARESROBR/ SO
Z Y (A/P) LICDWTER2 [TRUE. #6651 BBBK
U010 BEBOWVWIFNICBVNTHERX CHBX DB TED

Table 1 Fecal score, pH value, water content and IgA concentration in
seaweed (SW) and control (C) group on day 1 and day 10 of feeding period
Group
SW C
Fecal score Day 1 1+0 1+£0
Day 10 1+0 1+£0
Fecal pH value Day 1 7.4 £01 75+ 0.1
Day 10 7.8+ 0.1 7.8+ 0.1
Fecal water content (%) Day 1 821 +04 825+ 07
Day 10 81.3+1.3 832+16
Fecal IgA conc. (ug/g DM) Day 1 5027 92+x42
Day 10 16.8 £ 4.41 39+16

Values are mean £ SE. Day 1 : the first day of feeding period, Day 10 : the
last day of feeding period. SW : seaweed fed group (n = 4), C : seaweed

non-fed group (n = 4).

Fecal score O : hard feces, score 1 : normal feces,

score 2 : soft feces, and score 3 : watery feces. T:P < 0.10.
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Figure 1 Comparison of change in fecal IgA concen-
tration on day 1 to day 10 of feeding period between
seaweed (SW) and control (C) group. Values are
mean = SE. SW : seaweed fed group (n =4), C :
seaweed non-fed group (n = 4).

HHEMSBEICKDIBE IgA EEDREICDNT,
TORBEMRZEZBWVE in vitro XBEHHKEL 2DD
ERARBENHRSESN TS (Kim 2016 ; Kim 5 2016).
FY, HHEUSBENBAMEDICRDKHSN, EE
SN VFADBBISEICIERT 2 ETHRE IgA DESE
MBESDREIBOVAREN DD, =52, HHLIESIE
BEHNBEENICEZERDAZTN, Bl T lRIE
MIET DI EICKRD IgA EENRESN D EHENRRE
HHd. AMRTE, BEHESICEADED VFAREICE
BABRZELEHFONBD D EDND, ED IgA DB,
BENGREBICKDAUREMFELS, EBRUZERERICS
FNDEHELMEDIEENBE IgA EEICBREARLET

250 - — & Total VFA (R? = 0.05, n=16)

--—- 0 Acetic acid (R? = 0.06, n=16)
- A iso-Butyric acid (R? = 0.02, n=16)
* ---- O Propionic acid (R? = 0.02, n=16)

=
= | .
) 200 --- @ n-Butyric acid (R? = 0.08, n=16)
‘_é .
S * ¢
= 150 - i ¢
S w\*\
£ ** g
S 100 {o Q * .
§ A g * o) A
A O
9 o -dooh O
° e N T S
St 0t ¢
i N - o Im)
0 A
0 5 10 15 20 25

Fecal IgA concentration (ug/g DM)

Figure 2 Correlation between fecal IgA and VFA
concentration.

Table 2 Fecal volatile fatty acid (VFA) concentration in seaweed (SW) and control
(C) group on day 1 and day 10 of feeding period

Group
SW C

Acetic acid (umol/g DM) Day 1 727 +55 66.6 + 84

Day 10 721 +3.3 721 +11.2
Propionic acid (umol/g DM) Day 1 72+16 62+t14

Day 10 46 +05 59+11
n-Butyric acid (umol/g DM) Day 1 06x04 1.0£1.0

Day 10 01+0.1 09+07
iso-Butyric acid (umol/g DM) Day 1 62.9 +13.0 60.7 £ 6.0

Day 10 496 £128 61.6 +14.0
Total VFA (umol/g DM) Day 1 143 £ 12 134 = 16

Day 10 116 £ 13 141 + 24
A/P ratio Day 1 109+13 114 +11

Day 10 140+ 11 126+14

Values are mean = SE. Day 1 : the first day of feeding period, Day 10 : the last
day of feeding period. SW : seaweed fed group (n =4), C : seaweed non-fed
group (n =4). A/P ratio : acetate to propionate ratio. There were no significant
differences between SW and C in every item.
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CERBEUL, BREUDDRBEANICSITDEBERLEES
OFFHBICIREI T DED D D.

KRRICBNC, DYDOBEREREEEICSXDEE
BSDREICDOVTHEULRBR, EPIBA REDZEIL
SNEEREHIEIES UITBGICERICRKELS (P < 0.09),
EOZEZERUZCEDS, MRBEERIOIBSICRDT
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PHEPED VFA REICEIEDHSNED D2 EDS,
BAMEDEDZUNDERF (LK D REMSIERANED
I8BA REICEHEL TV D TIREED D S.

FRRZETDCHIZD, HEFZREL TWVZIZVERE
RMEKREGEED, HEERERMI U CVZEVZBIBESR
ARHITRHTD.

X 73

R. 2008. #MERE—HBEREICERTITCT—

BIRRPIENR RS 3 (2), 61-65.

Atherly T, Ziemer CJ. 2014. Bacteroides isolated from
four mammalian hosts lack host-specific 16S rRNA
gene phylogeny and carbon and nitrogen utilization
patterns. MicrobiologyOpen 3 (2), 225-238.

Cooke AS, Watt KA, Morgan ER, Dungait JAJ. 2019. The
latest FAD-Faecal antibody detection in cattle. Protocol
and results from three UK beef farms naturally in-
fected with gastrointestinal nematodes. Parasitology
146 (1), 89-96.

Hanajima D, Kuroda K, Fukumoto Y, Haga K. 2006. Effect of
addition of organic waste on reduction of Escherichia
coli during cattle feces composting under high-moisture
condition. Bioresource Technology 97 (14), 1626-1630.

Harris NL, Spoerri I, Schopfer JF, Nembrini C, Merky P,
Massacand J, Urban JF Jr, Lamarre A, Burki K,
Odermatt B, Zinkernagel RM, Macpherson AJ. 2006.
Mechanisms of neonatal mucosal antibody protection.
The Journal of Immunology 177 (9), 6256-6262.

o BA 2008, tEREOER —2SERE IR ERE—

=8B BAR

BE&# 91 (4)  375-379, 2020

378

BARSBERBRENRRFE 3 (3), 105-109.

GlE R 2010. BRBOFFORERAMZE TS EIER.
BARBEARBRIERRRES (2), 47-54.

PE B AEHNRZE UB 0, EMFE—RS WTRX =%
—£. 2014. @RPADTOR RRADRINHER U<
A0V o DEBABEE\REIFE. BARBERE 51
1), J1-J5.

ABIEA, MIIHEE, K882, ME = Mm@ X 2002. 7
W77 7BROD—YTA1 L —IHB5ENEDENDLEL
HDEFRMBEILEEICREIFE. LEBESTEFR 44,
1-6.

Kim CH. 2016. B cell-helping functions of gut microbial
metabolites. Microbial Cell 3 (10), 529.

Kim M, Qie Y, Park J, Kim CH. 2016. Gut microbial metabo-
lites fuel host antibody responses. Cell Host & Microbe
20 (2), 202-214.

MBW—, RH B KFEB, NHhERF, R OREE /KB
= B 88. 2013. RILRYAVFFICHITDOT1HTY
B (SanSTAGE) DRZEHIERB RUER TR
RBBREZRTE2 (1), 17-24.

KB B, BNER HARE BBERA FUEZ, NISF,
ARRE—. 2013. B - BEORBIRIGESH T DREEE
[CREFITNR. BASZEFZR®KS4 (1), 51-57.

PNR—, ®RIE, BH R N EXE, HWSR 1997, 3
REE/\YRTvo., B2/ p.1061. BEEL, RR.
Palacios AR, Stampfli HR, Duffield T, Peregrine AS, Trotz-
Williams LA, Arroyo LG, Weese JS. 2006. Clostridium
difficile PCR ribotypes in calves, Canada. Emerging

Infectious Diseases 12 (11), 1730-1736.

Reilly P, O'doherty JV, Pierce KM, Callan JJ, O'sullivan JT,
Sweeney T. 2008. The effects of seaweed extract inclu-
sion on gut morphology, selected intestinal microbiota,
nutrient digestibility, volatile fatty acid concentrations
and the immune status of the weaned pig. Animal 2
(10), 1465-1473.

Ruhl R. 2007. Effects of dietary retinoids and carotenoids
on immune development : Symposium on ‘Nutrition in-
fluences on developmental immunology’. Proceedings
of the Nutrition Society 66 (3), 458-469.

g 1B, BF B, NI . 2008, ILBFHOEPTVES
7, RESIOBHREREEC TREDRER. BALEMRM
5556 (8), 517-521.

Stelwagen K, Carpenter E, Haigh B, Hodgkinson A, Wheeler
TT. 2009. Immune component of bovine colostrum
and milk. Journal of Animal Science 87 (Suppl. 1), 3-9.

BIBET, FIFZ, RIISRS, FWEZ. 20156, RENBEFH
NDOEHEHRESHMP GH BKRU IGF-1 BEICSXDFE. B
KEMBEFZRHR 58 (2), 233-238.

E—=, 4W, TEHFHE SERE. 1998. SEEIFERE
ROBMEATU—DIRXY VYREICSITHIBARDMR. 23
5% 29 (2), 57-67.

WEB . 2014, FEOTRBEICBITDNERIDEREZEEX
3. REBERBREFRTES (4), 123-127.

TMBEF, THES), WPRSE, IRFF, BEF 5 ot B
AKHT—. 2013, BERDRENBHETFF\DREZEIOT
Uy GERBIOTUY ADBIT. BABEZRH 84 (3),
389-398.



BRSSO YVED IgARE

Effect of seaweed-fed on fecal IgA and VFA concentration,
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The purpose of this study was to examine the effect of feeding seaweed (Ascophyllum nodosum) on
the activating intestinal immune system of Japanese Black cow. We studied the influence of feeding
seaweed on fecal immunoglobulin A (IgA), volatile fatty acid (VFA) concentration, and fecal characteristics
of Japanese Black cow. The examination was carried out by a 2x2 cross-over design with arranging
two cattle each treatment group (SW ; seaweed fed group, C ; seaweed non-fed group). Measuring items
were as follows : fecal score, pH, water content, IgA and VFA concentrations. Difference on day1 to
day10 of fecal IgA concentration was significantly higher in the SW group compared with C group (P <
0.05). There was no significant difference in fecal pH and VFA concentration between the groups. There
was no correlation between fecal IgA and VFA concentrations. These results indicated that intake of
seaweed improved intestinal immune system of Japanese Black cow. On the other hand, we considered
that the intestinal microbiota does not appear to be involved in this effect.
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