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Abstract of thesis:

In the first chapter, evaluate the effects of dietary supplementation with Difructose Anhydride I11
(DFA TII) and non-supplementation by comparing serum levels of short-chain fatty acids (SCFAs) in
Japanese Black (JB) cattle. Serum sample collected from two herds of female JB cattle (» =30, aged 9—10
months). SCFA concentrations were measured using gas chromatography on days 0 (before DFA 111
supplementation), 9, and 14 after DFA III supplementation. Isobutyric acid and enanthic acid showed a
significantly different trend, which might be related to the distinct fermentation status of supplemental DFA
IIT in the intestines. These results suggest that the trend observed in the intestinal tract following DFA TIT
administration may be associated with changes in the environment of intestinal bacterial flora, which could
partially reflect the effects of DFA III supplementation on cattle. Supplementing with DFA 1II for a
minimum of two weeks has an effect on the trend of blood SCFA concentrations in cattle. Our results
provide evidence supporting the effects of DFA IIT on the intestinal environment and intestinal barrier
function.

In the second chapter, evaluate the impact of DFA III supplementation on serum biochemical
parameters and the intestinal environment under low-level chronic dietary exposure to zearalenone (ZEN)
in JB breeding cows. Twenty-five JB cows were selected from a breeding farm with confirmed natural feed
contamination using urine ZEN concentration as an indicator of exposure. Blood samples were collected
before DFA TII supplementation (day 0) and on days 20 and 40 post-supplementation. Serum biochemical
parameters and concentrations of SCFA were measured. During the studies, dietary ZEN concentration
increased, yet improvements were observed in liver function, nutritional status, immune response, and
inflammatory markers. Interestingly, after DFA TII was administered, the concentration of butyrate in the
serum increased significantly. These findings suggest that DFA 1l may positively influence intestinal
microflora and enhance intestinal barrier function, which could contribute to improved health and
nutritional status in cattle exposed to low-level chronic dietary ZEN contamination. DFA TII
supplementation may be an effective approach to mitigate the adverse effects of low-level mycotoxin

exposure in systems used for livestock production.
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Effects of dietary supplementation with Difructose Anhydride III on
blood short-chain fatty acids concentrations and metabolic profiles in
Japanese Black breeding cattle with chronic exposure to low-level
& H zearalenone ‘
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EBHREG SN AFPICHEENEELTEY . BRERGOBLEICL Y, EENELY
DACEICL > THEEBPHERINDIFENRH D, ABRRETCRBIT 2V CEORETRL 20
BEOMRH, bW ZOXEIX, FEHEDOALZLT, BMEEME L UBWEALOBLED
LHEBOTEETH D, FEERBITRT 26D eERREL LTI, @~ b vER
BRBEMB—BRENCHANDLNTND, —F, RPET TV v (ZEN) BERE (ELISAER X
Bk v< 77 7EE&HIE) #RAVWEETHRICBWT, f~07 57 v 24U I8
(Difructose anhydride III:DFA III) #INZ LY. EMATHE TRYS ZEN BEOETHRD
biv, ZEN OFEBRIETARBRENTNS, TF, v/ 2 bR UKL LT, AEERE
RORBFEL LT, BAREL L OBE LRV 7THIEEOBEIC X 50 CHRIGNH %2 B
ELIETVALFT 4 7 ADFHEDRER ShTn5,

% 1 ETIL, DFA 111 2425 LB OBNRBERREBOHBIE L LT, miFPEspsii%

(short—chain fatty acids : SCFA) IREDE(EZFMMETHZ LEZ BRI L Lz, 9~10 1 AlGoD
BEEffElEd 30 A %5 & L, DFA III (40 g/H) BEBBLUOHBEBBELRE L,
¥5ERMkET (OB H) . 9 HERXUV 14 B BIZBIM ATV, mMiEHDOAFESCFA (Biik, Yot
AU, B, A VB, T M%) BEE VRS uw M ST T BRI (GCNS)
WWEDBEELE, BONET—FIZOonT, BBRESETAEZAVTHEZR L UOBRRE{LD
RN 24T o T, ZORER, # SCFA BEEIZOWTIX DFA 111 58 L WRRE L ORICHE X
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%2 ETIX, BOEOEEJLLT OERE CRBHMIZ ZEN FRIhZFEEBHE ST 5
EERAREEMAIZVT, DFA 111 OfEHEMBARH T2 7 7 A VB L OBAREICRIETE
BRI L EBHNE Lz, BRBRIC L 0 BHAIC ZENCBRE SR TV ARb L EBE
ENTWHEBFESHS 25 &% & L, DPA 111 % 40 AEEEHCHEM L TRE LT, &
5/l (0 BH) . 20 HEB LUV 40 B Bl LOBEREZITV, R ZEN BB (ELISA ) .
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B, 23N F—BLOF 7 RBEBEBEOBE, 726 TR - RIERBEZ R I BEOHK
EDBRD DTz, R, B (butyrate) IBERHERICHM L. BARBEOREN TR S,
PibX v, DFA TILIZBAMEEZT L TRE Y THRELZR(LL, RY ZENBEDO ERICH
b 6§, ZENIZ L 2B RERE L EINT SRS RE T,
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