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Abstract

BREMEAIN—T (Tth ) #ik2E. BEEROSILERELARICHTZ2ERNEONEBELEEZFET
%, ERRVWEREL T, —#BNDSARS-CoV2EE TRBRMBICTHMAR O DL BEARIS
BV Chid, VAN AOFRMFLECEESRREIOT ) A (IgA)RIgGTRBDEEN ERICHES
Thd, BARBRRTREEZBBLEVEZERTS, RREL T, EGNERRTFASH DR
BENEROFENF EZX 5D, SARS-CoV2lk, HEELETTE<SBEELRFIL—NIFALTSH
W, BETOThlROSLEIGANELEF S ZRE T2 EY . BEREHNDSARS-Cov2D BRRHE
LHIHFETHUENN . FXHETE., BEOTHHEREROMLEIGADELZRET I REAXR
PRAFZEETREEZEMNEL THREREL 2. BEOTHHERO DLEIGADEEFEG,
PENATIRICRRE B BEERE) > /NERBTEC S, AMRERE O FiEtksT LY. BiE
MHEROERE TEBEE NBEARCE-24, REZDEMANFMEN SERE EHENLEREBD
A THRRE NBEHAIN-93GIZEENT, YTADODNE/NA TILROThARRKE IgAEEESEEE
BmMEE2EZ2RHL TV, AMRICLZ2BEVAROERBICEFTNIHTORYIAKDLE
R, REWHEFRFTHHDBERAEL L, 512, KEBOEFERSTNDSE, KEXV/NVE
. REfHE, 1V 7SR, MENATILBROThERBEBERPOIQAEEFEZRF LA LR
ELBEA2, LAL, RUTIVXRTTA/—ANENSOFEZz —EEERET EEZRE
Lize LAL, REMZTODEDDMRIVEBGIRELSEZ>TVEZELS, MIICF—EBDIRAFHN
HhBAEEZASNH, SRESICAEZED V. RKERICEEFNZIEXRFERERIC. BEVA
LNABREFILZRAVT, TOEERFAVAMIILACRTDIgAF NGO ELEZREL., V1)
ARBRZEOBBHICFETIHIEZRFALEEVEEZATVS,

Follicular helper T (Tfh) cells promote B cell differentiation and induce high-affinity antibody
production. Interestingly, Tth cell differentiation and proliferation are not provoked in the early
stages of some SARS-CoV2 patients. In other words, the production of immunoglobulin A (IgA)
and IgG antibodies that are important for preventing virus neutralization is not induced. Thus, it is
difficult to obtain immunity from natural infection in some patients. SARS-CoV2 uses not only the
respiratory tract but also the intestinal tract as an infection route. Therefore, the differentiation of
Tfh cells and the induction of IgA production in the intestinal tract contributes to the prevention of
SARS-CoV2 reinfection via the intestinal tract. The purpose of this study was to identify dietary
factors that promote the differentiation of Tth cells in the intestinal tract and the production of IgA.
Differentiation of Tth cells in the intestine and induction of IgA production occurs in gut-associated
lymphoid tissues represented by Peyer's patches of the small intestine. From the preliminary
experiment, we had found that the feeding of CE-2, which is composed of crude materials derived
from animals and plants, increased the number of Tfh cells and IgA production in the Peyer's patch
by 5-fold compared with the feeding of AIN-93G, which is composed only of purified and
synthesized raw materials while having the same nutrient composition. As a result of narrowing
down the components contained in the CE-2 diet, we identified that soybean powder is the
responsible factor. Furthermore, among the main components of soybean powder, soybean
protein, soybean fiber, and isoflavones did not affect the number of Tth cells and IgA production in
the Peyer's patch. However, polyamines and raffinose promote their induction to some extent but
to a lesser extent than whole soybean powder.
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Dietary factor—-mediated enhancement of neutralizing antibody production against enterovirus in the intestinal tract

1. BIEERREREOMUE

BREAIL/S— T(Tth) #MfEI1X. B IO MEFRELRRICHTIE8RMMEDOMAKELELZFTET S, BIRRBLNEBRELT, —HD
SARS-CoV2 & TIXREZEAEAIZ Th %HH’@G)’\H: BIENRISHEWD, ZhiEX, DML ADOFRMBFLEICEELZRES OTYY A (gA)
VLG IRADEENEEICFEINT, BABRLETEIRELEGLEVEZEKT S, FRELT EGHNERRUAILMADIREN
El@#%iﬁ%i%hé SARS-CoV2 (&, MRS IT THGELRELIL—MIFALTEY . IFETO Th filAD 21t & 1A DE

FEEFRETIEN, HERBD SARS-CoV2 DEHBELMEILIZHFE T EHMEELH D, AMETIX. BED Th#IlEO 21L&
lgA DEXE*RETIBEREORFERET A ELEMELTHRERREL=. BED Th @D b & A DEEFEL, /N
B/ TILRICRREIN DG ERE) /BB TRCS, AMEERRIO T HERH LY. EYHREOHRH CERShHF
CE-2 A\, RBZRDHEBANEMEASLHEE - ARSI -REOH THERINSEH AIN-93G [TEERT, YORD NG/ AL TILIRD
Trh #RE R L 1A EEZE 5 EREBMSEIEZ2RBL TV -, AMRICLIEEMHFEDOHFEHICEENIMD DKYAHD I
RAXEMIPEERFTHEIELERIELz, SHIZ. RKEMODETERSDS5E ., KEAV/N\VE, REMHH. 1VISRY . ING/IAT
JLAROD Tih RIS ERED D IpA EAFEXFEAERELLEN =, LAL. RUTPIVOST4/—ANEFNLDEEEZ—EEE
RETHEERELI-. LHL, KENZDEDDMRIVIFIKECL >TW=IEND, IZF—,HERFADHIEEZ LN, SRS
SICEEZEEDH-W KEMICEFNIEFERFERTERIC.BEVMNIABREETILERANT. ZOEFERFHISILRIZHTS
IeA DA DELEZREL, I ABRLEDOFHIZF ST EINERFALELNEEZ TN,

2. MIRERRAEEOBE R

Follicular helper T (Tfh) cells promote B cell differentiation and induce high—affinity antibody production. Interestingly, Tfh cell
differentiation and proliferation are not provoked in the early stages of some SARS-CoV2 patients. In other words, the production of
immunoglobulin A (IgA) and IgG antibodies that are important for preventing virus neutralization is not induced. Thus, it is difficult to
obtain immunity from natural infection in some patients. SARS—-CoV2 uses not only the respiratory tract but also the intestinal tract
as an infection route. Therefore, the differentiation of Tfth cells and the induction of IgA production in the intestinal tract contributes
to the prevention of SARS-CoV2 reinfection via the intestinal tract. The purpose of this study was to identify dietary factors that
promote the differentiation of Tth cells in the intestinal tract and the production of IgA. Differentiation of Tth cells in the intestine and
induction of IgA production occurs in gut—associated lymphoid tissues represented by Peyer's patches of the small intestine. From
the preliminary experiment, we had found that the feeding of CE—2, which is composed of crude materials derived from animals and
plants, increased the number of Tth cells and IgA production in the Peyer's patch by 5—fold compared with the feeding of AIN-93G,
which is composed only of purified and synthesized raw materials while having the same nutrient composition. As a result of narrowing
down the components contained in the CE-2 diet, we identified that soybean powder is the responsible factor. Furthermore, among
the main components of soybean powder, soybean protein, soybean fiber, and isoflavones did not affect the number of Tfth cells and
IgA production in the Peyer’'s patch. However, polyamines and raffinose promote their induction to some extent but to a lesser extent
than whole soybean powder.
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