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A5 EERT, MEDOWEDL S, n3 BARE
FIRRRATRIC X 2 RIEHHI D X A = X223 =D
HHEEZLNTED, DEDIE, n3 2AM
RS, %512 EPA 28 n-6 2GR IG I 2 &
BAT I ETRIEICHEDLLEZ T 77X FUiEh A
F—FREIHITE A A RLT, b)) O EDIE,
n-3 RAAEIBORBEY (LY LE >V,
TRT 7 F V) A& BPISAEEIEAIIC X 2 HH
AHZRALTHD P,
BROBEFEHEPENEOIRD +5ic &
29 /7 —ViE (n-6 RAFANENIEE) oiEfEE
BUREE L 22> TED, X D DLEFRDE
BL7 L X —iEREOFKFICR>Tw 3
LEZoNTWE Y, 2Dk, n-6 RHARM
IEWilE % % < &L nhlF o BIUNEl £, n-6/n-3
ez W IE ISR 72 @D n-3 2 A FERIE IR
TR 1) 70 FEHL DM 1Y 72 TG O ffERfIC & - T
HETH L, BEFBHEVPHRRLI-HAAD
EHENERE (2015 4E/R) Y 1BV Tn3 B
AEFI R R O IR 1, 18 IR oA
B1H®7ZD 1.6g056 24 gMERIN T3,
L2L, ZOBWREHZIIRZIEZ T 5
BE>POREINLZDOTHD, SADOEE
ISk > TIF & D %< D n-3 ZAREARNIE D
B ®EENS,

3. n-3 RARFBEIEE % AR T S WEY

WAEDEEEMORE D 2% TEPA R
DHA Y% 7Y X v M3 KO Z 2 L
T3PS, EPAZIZU® & T % n3 RARAE
il % & T R o JFUEH TSI o /D
SRS NIMIETH %, 2016 FHK D R
¥ EREEAETTR, BERRErE=Y -3
T B LI DI 31.4% DSEYEI I
Ferlfe 72 L)L 2l 2 2 i % 520, SLAEIRGE
Ch B LRSI Tw2 Y, MAT, KiBTE
DL G TISRR L ET 2R T
ZIREIZH D, Bl LEOWEROHKIZHD
e\, 2GR, FEZIZUD ETEEETOD
ANEOMBERIIMEMLTEY, bLIDEF
WHEEERESHEBLTLEI LI R EBbN
W, n-3 RAEAEMEEZ HaIcBINT 2 2 &
TERLZH>TLEILSI,

FERMI PRI 03N 18 3 2 Al REME DY D %
i, n-3 RAFARIARRGEE 2 G § 2 UEw I
HPEE>Tw3, ju4, ANHIZE LR
IZ EPA ° DHA # &K T 2880135729, i
5 HEHGE % &R 5 —RAEFEE TH B M
ECMiliEE s o MEM AT Z LI
I OENICEZA TS, DFh, faMEHENL
THREICERT 20T %<, MEw»rsE
B2 EPA ° DHA 214X 5 L WHIEZTH 5,

EPAS®DHA Z A E T 2l & L T, vy
a5 A N7 5T 7IL)ET % Colwellia %
Shewanella 7 £ D#EEEME I HI S T 5,
¥ 72, 7YY vF 2 F L Crypthecodinium,
Phaeodactylum, Nannochloropsis & \> > 7z ¥ £
MEAEY D n-3 BRI Z G L, &
WICHET 2 2 ERHALTWw3 Y, 209
L, DHAZA&MKL, PU 7T L) ku—)L
ELTEMT2MEEZF > v F 278
2 Crypthecodinium %5 DHCIEFEE DO ELE (JE
HEROEE) PN cEEEMHEINTE
D, i - BRI LWMERY 7Y X b E
LTl L T3 @, fEmssttomEsEo 54
1, ENRKREY v 7 CRERITH) I
X DEWICERETE S L0 R H 53,

8 New Food Industry (New Food Indust.) 2018 Vol.60 No.8



v AT & % EPAZEED AR

BEIZXANDPEVEV)ITAY Yy FSEET
%, —7, EPAIZD\WTIX, Phaeodactylum %>
Nannochloropsis & \ > 7= N SREE DG %
179 BB - FRbEhTws ¥, sz
BEOBEEOBEZ, NE2NEET-0, B
FHCERIE L 2 IR N2 5. 2 7%
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Wik DHA 25 TE R WD, ERERFIE
n-3 2AEARRNGE %2 i & 5 W IZBEY 2 5
BINT 2023 H %), D7, XhEpEE
DK, RSN I BHH DD I gk DA
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7 LPAHZ B\ {0 DB B DAY D3 n-3
FARNNENIIRZ GRS 2 2 EDBRASNT RS
TIXFPVEEART 5L THEALKRIRE
D Mortierella ° 3 V) LY C—EH4ICRo T
Euglena 2 2 1LICE % T 2 P, ©3 %7 A28 EPA
ZEELEL TV 2 EPRYNICEHE S0t
1965 4 £ 7 , T #1¥ TIZ P aphanidermatum, P.
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ARG SN T2 8V, 03 R BRI N1

DR E o EEME IR S LR © 72 1990 4R
D, Yoo LIk % EPA EFEDWIF T 74
btz kHickbh 2 HIKNE - EPA &R %
AT LR, MY ERERICT S8 EZMAL
<, WYROFEM (B2, KEH) ZHHuc
WA 7 EPA DEFEDHR ST E R 17,

b L b LEYRIENEE T 5 O IEINE
m#%ﬁﬂ%mEyﬁAuﬁﬁﬁﬂT%Tw

, BBHFBOSITIZIZEA ERINTH Do
7”:0 220, BAHAKHD SRS N
T LS Y% EPA FEAEMROBR 217 o
Tw3, ZOFE, T E TEPAEHDOME
D37 7> 72 P myriotylum C, &\ EPA L g
NEFFOM, KO ZHICFHER L, ZOkkiZ
2014 FEICIR B Ta Yy = v 7 DRED & Hijf
SN, B3 ARZu~trFyr—hricRndt &
T I7FFVELD S EPA LK EHT 5,
WMEY DR E~OM A 2% 2 7254, widL
7k, TI7F FUVBD LI 7% n-6 AR
HEBAEE 13 9 CIc HE IS+ B L T 3
DT, n-6/n-3 thZE @ISR D 7O IZIEE T
@77#Py@é§u9tw&8;w07@$

Hexane

REME
EPA (n-3, 20:5)

RIERIR?

AA (n-6, 20:4)

L

| I
RN J‘ UL .

5 10 15
kR ()

X 3 Pythium myriotylum JK9 0 gRFEL/ 5 —

RERIZEEYE . DT IS0 U 72 BERI D BERAER (21:0)
A: 7 ZF KU (n-6, 20:4)
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BAZDEERKMEINT VB EIICAZLS (R
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VBN S T M AN L 7541 EPA £
PERDHY 13 fHIClBmL Tz, T a<ilfic
I EPA BZFEL 2\ DT, T a<MZEHML
7o BRI IEZ X 47 TK9 BRD EPA &N,
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26, JK9 ¥R o % JEH 1 & < WK
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= S HIRERE/IBER  WIEIEE / SIRE A EPA/ IEER
II]\\I’D LJ TL—IEHE

g/L mg/L mg/L
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£3 EMITHRMU ISHIEN S 23 Pythium myriotylum JK9 # D BERFEEHE AN D &
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2, HlZIE, 77%FU#E% EPA ICEHT %
TEEDSE P aphanidermatum H1K D A-17 A
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b7 ) LT S B O EE R & ALE DT,
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% o 78 BN o L R 23 BAFs h T &
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N5, D&k 26 HYWE S5
BUCAH SR AN SN DD E ) 035 HD—
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The production potential of eicosapentaenoic acid by Pythium.

Abstract

Eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA) are dietary n-3
polyunsaturated fatty acids (PUFAs) and indispensable for healthy human life. These n-3
PUFAs utilized for pharmaceuticals and supplements are mainly obtained from fish oil
extracted from marine fish. However, the global catch of fish has approached the upper
limit that can be sustainably harvested from available resources. Therefore, alternative
materials in place of fish oil are required and several microorganisms have been exploited
for production of the n-3 PUFAs. In this review, we will discuss potential and prospects of
EPA production by using filamentous microorganisms Pythium.
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(Editted by E. K.Arendt and F.D.Ballo) 2008 by Academic Press (ELSEVIER) , M55 1 E Celica disesse by Carlo
Catassi and Alessio Fasanono D—8BZ#IZRUIBN T 5 HDTH %,

mE

EIGHE O BED ) 7y 7HOHTH
% (platel.1), &V 7 v 7K & W S LK,
) 7y 7 IR EIIIEE LRI Y v osBk
(IELs) ¥ o#nick > CiEE L, BEEEX
TY— 73N, BREMEDOHE (NEMGEZE
MiiE [7 7 v ] WA b, tho% D
Kb 77y FEKHEBREZEZ 725953,

COFAPEEZOREDO NicA 6, Fhe
SERICR Y Ty IWER LTS, WERNZLL
1%, ZiUz SRR, 9 NEMEE S EE
LSRR G GZE) & % ik TELs (%
EEZE) DOorifE S =i & - TR 1T &
Nz, Y7y 7R EIGGEENE X OBREN
YR D 2 DDREIRIC X 2 IRALBLFE DIRZETDH %
(Fasano and Catassi: 2001.) (Fig.1.4),

e e
|

e

rtial atrophy |l |

.
Pa

S A

¥ o
| Subtotal atrophy l

I Partial atrophy | |

=

Plate 1.1 /N\E#HE, EENSETNIER, —HESEHDWVEER V7 v VREEDTRICERE L LEE,
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NECESSARY

|
Gluten CAUSES

Genetics

Gender

Infant feeding
Infections
Others

RISK
FACTORS

Celiac
disease

Figld Y7y IRDOER

— IR R D —F X 86% T, — 7, H
PERAENIZH T 20% THH, DI ELIFE
ENERPEEETHLILETR LTV
(Greco et al.: 2002), TIN5 D H L HLA I 40-
50% 03V Ty ZIROBETHEEG EEZ LN D
(Sollid and Lie: 2005), (FIFHEH D 90% 1% HLA-
DQ2 ~Fu ¥4 <v— (DOAI*0501/DOBI*0201)
DcisB(—HoHpraey —ot), Hiw
13 trans B (B oD 17 rEY — L4 RIC
I—FLTWw3 2D DO2 MG HET) 1ICH
%, B Dt Mg HLADQ2- B¢, HLA-

DQS(DQAI*0301/DQOBI*0302) % &3, BHE D
DEITIE 2 DD DO2 NAEEFD 1 DT
HAET 3 (AE DOBI*0201 & %\ 1d £ 1ic
DQAI*0501), F7e > A G H¥ HLA-DO- %}
SOBE T OMEAICH B D DIFRRAD G
B4 293, Z4UE DOB*02 SEIE T O _Ear—
ERTHICL->TRID Z2MDEETFI A4 7
(B Z2.1E DQ2IX & %\ >3 DO8/IX) k0% H 2
L#EZ 5B, DOBI*0201 X} 375385 F 1% ¢
ZREBEBAGED 72, HOMBINA 2 7 L <
OoE, BICAZRVATV— (OERET
Fiz & b2 ) BRINAASE) OFvY A7 %28
9 (Stepniak and Koning: 2006a), 1Z & A ED+k
U7y ZEEEIE DO2 H B\ ik DOS & b O,
LA L 20-30% 12 EDEFEDOAS £2FU * v
)7 —TdH %, HLA-DQO2 & % \>13 DOS DIFAE
BHETHHD, +a3%7r—ATlERWV, &)Y
7 v IR DOBIENER DD LD 60% I3,
BHooBETICBHELTEDY, 2z ns
BB OFIE D725 5% I Z % (Loiuka and
Sollid: 2003),

Intestinal lumen

—

e

AGA, AEA,
Anti-tTG

o

I -
Cytokines —t6_
/ e £/

Submucosa

Platel2 BBHIRTIILT Y RTF RAQERG T HENDRED, EUT v IRICDHENS TR,
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TNTY w7 Y-V Y I VERFERTFE = 8, M

M

NV N e

\

Dy A4 r v avind
» H7F FIBNICAS
wp HR7F BN 7 ATV Y S =X
> ZEERy 75 F

p |

s Ml ¢ HLA-DQ2,
HLA-DQS8 Z# &

¥

PR

“RAFIER”

~)L3— T il

”
5 - B A

S 4 ¥ v IXB(MYO9B) {5+ D & % T HE 7«
BEND, BOE A Y OMSETHS IR Y, 2
T ZoEHIiCE sbiik\w I AT VTR
INGD AN 7 —DFEERIREBIEETL 2 L %
BTV %  (Monsuur, et al.: 2005.), & & &
“TRNDZR”DBHD, TvTvX7F RN
O LEMlaEEZED, L AAHBRDREIMZEFL,
ZLTCITNTVE N IEIIRNT 2 BHmME%
%2 fERMERINICEF S 20D TH S, Lo L,
ZOFRIIMDE, 72 & ZI1E9EE (Hunt, ef al.:
2006.), / V7 x—, A7 x—F > (Anuuudser,
etal:2006.) TIIFRD N7z,

BDBIETF7aEY —L45 6 BICHERIN
RN S CHEMLY D 5, 25 DEETD
H2bDIE, FEEIT o H DI LER
Bho L7, THuxy 4 71 BIBEIREERE D
YTy IE S ST\ EHZDEGEE S
5H5DTHA9 (Stepniak and Koning: 2006a.) ,

—3E D B EMIRRDH ARERIEE O E B
2L, ZDIFLC D I3/NBEO Y 7 —F
HOZLEZLE> TR 3, REDIBTIEE
U7y Z¥EEET Zonulin 2L ¥ 2L —> a3 v
TERLARD, BTRTFIEBIAL PP v v

¥

\ R |

* 7 — T fillfg

B A = G
”
W = B et

7y a vt Y EL -, 7Y
TYURTFFOBOEREEDH TS L)%
Jh3dH 5 & 5 72 (Drago, et al.: 2006) , lamina
propria= JERL T (TG IZ N I v~ A F
RF XY —DINEY I VBBICHZ, HHEFT S
F=varvorukAThs, TTI -3
YL, U T7Y 7S F FiE HLA DT
BAEEZ b 5, PuURFETRHIE (APCs) D BEICHL
EHT % HLA 7 T~OEM %2 RE NS 5,
Y TP RTF R E HLA 51 & OB OMHA.
fER D NGO T Ml %2 G 2, RAEEY A
FAhA Yy BlzIEA4 vy —7 20y ) DR
LI THETE 2 225, Ao B
MfEc X =2 5.2, IBEESOEIEEZE I L
BRI IZIBRERE G2 O EX MO 2R & 7% %
(Plate1.2), miEIC7 > Thro7 2 L12D3,
TNT VRTF P L AERERE D] &
LI, EROACHRED AN ALIZES
LG L TWw5 E v T &7 (Londei, et al.:
2005), VT UICEXB T T AU p3l-43
A4 vy —uAf x> I150IL-15) =5l &2 L,
Z PUITEMEAL U 7RG BRI T o o Ak Al e 37
HWEINTHTL S, 2O FFUIXIELs %
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H#L, NKG2D L& 7% —%2bobl, LK
fifEiE MICA 5 7% 19, NKG2D L& 7% —
& MICA U &Y F &G S AP\, 1ELs 13
LRl E L, MEkopER R 3, Bofs
RIS AL D IETEAL X IE D IEHE (R 12 & -
TH ERRIIN3,

BRENZ L1, By T4 ILARY VR THIC
KT 2PiREESH Y 7y VIR EBRD B
Z & T®H % (Zanone, et al.: 2006.), Z DPLARIZ
HOPE (TG) 23k L, BnEatt 2 i &,
T/ YA FEELESIESRIT,

WHEE, V7 v 7iEofEi, MO H %

BEDWED 6, PRRED Y —h3e )
7 796, flho 3SR E OB I mE AR
HEFHETWDE I EDbhrot, RRILTETS
HIE, vV Ty rWROEREZES S5 Z Lo
TES, HBHVIIETIELIENTEDL LH
Z b7 (Akobeng, et al.: 2006.), FFFLD I )L
7 DREORIRI, il v FETFN
1300 OF D/ NMEOWAEY 2 v =—TEK 7 r
Y AHET 5,

TNT VEADERE XY T Y ZHDGER
P& DM DOBIRIZ D W TIERZHF DO TH
%, BRMNEHEERFE YR E L VREBAS
(ESPGHAN) I2 Xk %2 &, Z—uv o {tos
HICWE VT EREEMIEENTe » ANR
WICEATRELLES > TS, L2L A5
OB OE L BIREICKE BN H D,
ZIULEBEEICH 29 TH S (Ascher, et al.:
1993.), 72V 7 v ZHDLEL B EiEEDH
ZHRETIEFHIC TN T v EREAT S LR
SEBHAICH D, AVIZ—FTrTIERY Ty
TWRPIAD “ FRAT 7 HY 1980 B S 1990
RPN 57 AT Z—F ¥ DWITIRD
WD S, THHCBREALE REIC V7o %
7oREHDBERY Ty ZHEOBEHITES T, H
20N T Uy EEALTORAZGT 200
ko7 (Ivarsson, et al.: 2002.), Z DFEH.D>
LA IZ—F7 Y/NRRIBEZ, b LB ER

6 » ACRAZIED 228 O 2 5 I TF~AD
VT vEEHMIREZD 6 r AR 6T F
ZEIOTWVL3,

—Ji % A 7 IHERIEOBEBINY 2 7 DTt
B4 2 PHIDIZED S, ¥4 71K E LY
7y ZIROfERMEE, &b 3-4 4 HEL b
2003 7 7 HBIC T~ 2L 7 BHGIG T
52 ETHMT %52 %2R L7 ( Norris, et al.:
2003, 2005.), falROATHEEMEDS 7L 5 v E AR
WMo (FH7 » H2) LBIRD 5 Z 1T,
Rk & KIERN TR TE 64521380 L
fefFcdh - 72,

MR (BREKRIEIK)
U7y 7RO RIZKE Vv (Table 1.1, 1.2

& Fig1.5), Ffox Y 7 v 7MY 1
IFEBEEIRT, BEC VT v E AN, 6
225 24 r HORICIZU £ %, U0, Filmolk
WTEAYESAZ D > TED &, BRI, KR
fezis, FRPEST, ARIMUE, SRR, TEkfT
FEbo, JT v E2ERL CECEM, s H
DN, REBEMAE— %S, mEBICIIFE
WAYBHeNG, )7y 7iEOGEIER, B
FEARRIE T, BHE MG, Wik,
BAHE, RINEE X IR H D, wmEkiciz
—MRINTH -7, —IIFBETD FUciH S
1% (Fasano and Catassi: 2001.) ,

10+
M Overall
81 [ Diagnosed
o 65
S
=)
x4
2|
0 o> N T 'S
N
& & & ¥
A\ ){S\e S
e@

Fig.13 {REOEYT7vYIVREOEE
overall; £ 88 % Diagnosed; AEH, ZOFX v v IH
celiac iceberg (2 7w 77 2KI)
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Table 1,1 Y7V Ui (CD) DEREKER
KEBEOL 7 v URICKHKRET 28UE

Tablel,2 tY 7 v 7RDEBFNE L CRKRNR
7 KNI

CD BRI AREELR TR ROBRPRAVFEIR
WEE SRR, B - B - BRETRE )77 7RO TRICERULBE
RE 1 SEERD, B, HASRET 2 7 v SEEE  BRORER
7R (%) B TUTYIRO RRICHRUBE
CD D3IEBERIFGREIR FEEBEINR  BBUAN DI
BB, 77 SMORE, B, EOTFXVE T it
R, BEREMEE, % HRIEAN BE g gy TOMARIBRIER OF
HODMEIE, BRMOER BIR IES 02 5 U — = o S
CD DEEEECRERS TRAFKBIND)
| BUERSE, FREBR, X—L VERE, 20 - %ﬂ@?%%,%ﬁ%§EME
R E2IE & CRERNEE, EHES, 5O, BER RSB
EERAILSFYYF U EMS TADARIE FRIEREF
ERR BRI

% Clinical spectrum changes over time

100 66—« —p—4

. AV -

o0 /Y A

70 T Typical

iy —#— Typica ¥ et W,

g0 | —a A.typlcal } v{ "4 \

20 1| —O— Silent =

2 /\ I\ f®

o X Il

O~&§@ﬂﬁ&i¥ﬁé%¢@ﬁw& -\[

Fig. 1.5 EU 7 v 7 ROERRNZE{DERZEL
—Oo—HAKER —B—IERAER —O—EER (LR)

Bl Y 7y 29RI3EN, KEZTMticAa
5, BHEA RN RO IZ A S 117
WV, Z ORI B X BN CH B, BE
DOBIEIFFRFEENDR, tR s X VEERE,
M7 7 MHONE, EHMTH D, 6-12% D
B, M7V =y 21289 $kRZ A
BEIZRY 7y 7R TH o7, AlMUIHAEIRIC
R ISRER I PN TH 2, FREMEL, M
FHoENE, #ELZTFHETIEROEEDHE 1
KN ZEIRTH 2, &Y 7 v 7K, BEZ
E— Foibw-o L b i GRNER T

HY, ZRIREFSNLVEVRZIEL D H—ARW
TH 50, MOFERIFIEMEESFET I/ FFv
27 x5 —XIMiEL L OSEEHENTH 5,
Y7y 7E b ORATE, THIP ERD
— IR ETH b, 50% LA E o BEICHER
PH S, Lo UER2SH 2 P4 TH D
L K RS EDRENHI@BEATH 27 AD WD
(Holmes and Catassi, 2000.), ZIMTH 5 I H37x
D59 PEREKEEN, B X OEREEA
Mt Td 5, BEEHOREIEIZK 1/3 DEHEIC
Bl z, sk, NEZSMONE 2 R s 5
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i, PHAAE, AEEE, B X OHMmEZEZHED
— AR Tl e\, B LR 4, AKIEE
KEBRIBIBES S ORADL Y 7 v ZiREE
WK ZWRADEZEEZLNT VS, 4%
DV T v ZIRIGIERIAE H % W IXHER SR
i, #r HRICBIN G, £/, milg&ice) 7y
ZIRDEEML, 4 H T 25% 13 60 LA Lo
ADBWENg, —cEIZSNTHEDEIR
Az, EFED 95% 1k GFD % 9 £ £ flivy, A4
DEET oL LI EERERLATY S,

LV Ty 7RI GUER) L EERIND
B, ZFIUFBEI 7 7L 7 v B2 IR E O A
POOLHS 2 I@FERZOEZNHE LTV
PETHD, YT v ZIRDEEDOMERER (L
) DADBERZR L — T DN ERE SN THE
7o B2 L2 A 7 VRRRINE, B X O—XBiE),
ZLCAZ Y == 770 s 7 Lo ERI
N3O ITNDALSZ S THD, Ml
AR OEE, s OBk L) o
% %, REMEEOHRR T, Z0kdLE O
BEPMET L2 EINBHRTH 5,

V7 v 7RO ED H 5L, EMA
», B B \0IE anti-TG Fiff, SR HLA FEK
genotype (DQ2 7> DO8) Bgikic®n 2 Z & T
zZWisi, Lo UNMNGOERHBBRECER®
2 DI ICERE ORMBRE IBL AV Y D
) ThHd, oDy —RFMAKLEY
T v 2R DIGEEE S AR DA I S i
DHDBT—ATH 5,

S

BIRIE X ARER Y 7y ZWRIc kSR n
TG PRED —>T%H % (Hernandeg and Green:
2006.), FEGLEBEZEmRIE, REHERZ LB
Rb2D, BEREZEILDALE T L, EF IV
DRZ, RIZHPINAREEZ SN TV e, K&
T EORBREBFERLEFSbH, Zodic
A b AL v R R ER O OB %
& AZUTETER & TS 2 BRI TH
%, /NREFT GFD O WV 72 G fT % 1772\,

HOHEADIROW S MIIEATE 7 (Barera, et
al.: 2000.) o SONIZ B IHERNE D KA T 2 RFiK IS
YTy IR e M, R EoEIEIR
%K, B &R S TEERE DR ORE DR
RIcBT 2N 2T — % —3\w, ZoHA
X, £V 7y ZHEAINEE X5 ol
e LI o RO T2 Wi 5,
FRRE EORBMEEDIAN D Xk ) 7y 79K
DEFITHWML T3, 7T VMO
ey v Fu—a GEBERHE, HKEmMEREE),
D) DAL 1T B W B 2 R i Bl
RATE @I 7Y VYR, HLA-DO2 % %
WiE DO7 b OEETEZILNTRAL, 56
IZ 2415 DIERDIGE Tl PREUA (P s—
X vV U¥E,, PR, Pl GAD) 23 bl T
\» % (Hadjivassiliou, et al.: 2003), TA DA lZ
)7y VWEBE T RN TH D, —HT
ADAICE DYy Fr—24, BIEBHKILTA
PADEETEY 7y ZIKFIESZIT ARSI
T\: % (Gobbi, et al.: 1992.), Kzt 7 v
JIRBE DR 10% ICEF DO RBHETHET 3,
HEFE L2V 7y Z7HOBOBRIE, K725
D ER->TWDS, L CHWICS L7
AVENTMRICK ST, VT A RKEH
JEZBIZRITHDONEID, HBwidkY
T 7IRDERDINCH Z D0 E ) it 5
TWEMRE ZOREIZE> T3, s
Z A HRDBIZRCODRER L) Ty VIREH
T, TNLHEEFELLLbDHZVIZay br—
L& Z L 72 (Holmes and Catassi.: 2000.) .
)7y 7EIER, Bl TAEORRE TS
%, RKEFHIERIER LY Ty ZIRORHETH
DINTvEIED DI ETHIRD ) £t &
I Ty 7RO B AR & 2 B,
ABE, PERRERRRAR T, RET @Y, B
FER I 5, BEEREZE, BRI R TR
o on, FREVO LIS MR & e
BBz, B TEICRoNnD, ik
LR Ty IWRBEEICZORERRZITEES
D, HbrwiFInEFTLklaryre— In
72 GDF TR %, F&hiED o i LS & %
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WK 7OV — PR IS 2 5, BRI Y v o8
flixrEr—ravidEnc, RBEOREBED
£V 7y VIRICHET 2 ERNEAIMET, GFD
BEICRUG L 22\ B IS BEM D% %
PEDRNEEZ T, GFD DIEHESEL Y 7 v
RIS L 72D o 7o, $EIBED R D THE
HEOE WKL, RN E 7L VIERTH
D, HHBF ELIEETH - iR D 3,
GFD #Z\F Azt V) 7y Z7HEHIE, F
WKHAZROEFICEZ 27 V= UMNEDIRR)
BHICET, Bk s — %k EEANT MR
FENE, HRME R ERDE T MY > REE
L CHRESEHIN T IHAERA 7 V—%2F7
2EBEDORKTIS TR T I LR TES, Z
nooEFIE, HMEBRIE, ATueAf FEki
THFAF)rBEIO7uRR) v DR
JEIIHIANC & 2 1008 2 & 3R A e H 2 21T
% (Daum, e al,2005), b LEEIINSDIE
ITKIE L 7\ 7e 510F, &z ki JERe D
RERHIC2 D, L LS IS DEHED
EN D IEHE 2 HIH S B TlE 72 v,
€Y7y 7RI v oREROEDRE, B
ZAXFR /N, WAEH, BB ORYEICBIR S B,
Iy a8y —BE THEY % ( EATL)
iZ, L —FDXrY 7y 7 E BRI
O _EF/MED T filddE - Hodgkin U > 23 it
(NHL) o EN % <Th b, 2D NHL DY
A TH, OTHB0IFMNEL TEWisnkt
U7y ZRIcI 5, BEDO TN L—TIck
V7w 2D FICEA A T W IEOEITIY 2 T DS
H»%, EATL I IELs D7 u— VB TE D,
ZLTUIR LIRSS SN s, Bl ohi
IRIZ liver/spleen, thyroid,skin, &L, ITIE—M%
TRV HITTIE %R\, EATL Z D BHE DB
HiZlE YV, ROEDIHFIIRDELZRL T35, ;
(1) Y7 v 7¥%i3 NHL DERIE~DKE %
BN EFE N> E | KFIT Tcell & 1 RMITHZITHL
EHT2HDICDWT (EATL) ; (2) Y7 v
29 -V SIS T2 b 0lk, ThETH
Z56N5I1FEMNTIE AL, MALERY: 3
WiEW; 3) b L, RAloFER (Tcell origin

H 5 0IEN 1 RIBNEL) DAL, Y7y 2
DAZY ==V ZFIE L DI EALRE 1R
BT NHL Z b D EHF IS M bF Tldk
Vg (4) BEEIITIZIRAT (B 2 o I3 MEER (LER) )
b Db D LT T D NHL Dfa:i,
Y7y ZHOMANLHERICE T % X DK
WV, O OMMEINTIZEIL, R LAERE 14
PORD 3 L FITIE GFDIMEDREZIZ 3,
GFD ~ DWW RHIIER I WIE DT Do
FEHEEBEIZ MDD H 5 (Catassie,
et al.: 2005.)

I 375 27 1 3B

WG D AR I ) 7y 2RI
HDEEZ SN T VB, IMITEERERIE
LIFLIEEMBEA, WRIERD IO FIHDOR S
Nk MicHw s 3 (Hill, ef al.: 2005), 7
HEMTIZH W S 15 I TgA-, 1gG-AGA,
EMA, anti-tTG, anti-actin VilA23& En 3,
N DT A MIFHTHLEIEIR 2 K72 e v Al
FHATHD, 5L Ty 7 EFKOID LK
K[EDLOE MZHEHATHY, ZIUIE 1 AR
D+ DBEHIDWRDIERD A 7 ) —=> 7L
FAEETH B, Z3UIL Y Ty ZIRDIEY %K
D BEANHEICE A SN T WS,
AGA (Anti-gliadin) ¥if& 13, £V 7 v 7D
B CIA S W 5 N3 W0 TOIMTEEN~ —
H—TH o, IgA-AGA D REZMHIZ, WEHF
DT TAHET 0.52-1.00, KA T 0.65-1.00 D
FHTH o 72, IgA-AGA DFFFEMIZT#ET 0.92-
0.97 OHiPH, KRAT 0.71-0.97 DEPHTH - 7z,
IgG-AGA |Z IgA-AGA L AL EZMETHD, L
P LURFEREEET - EEKIZIF05THD, Z
NV 7y v 2z R- 0SS OfAD
IgG-AGA Fifk 2 R 4, o 7 PmihalBrix, fib
DB 0L b E bok b TiiRI
0, Z JICIEBINR, H2, BIE%g, KE
PR, FRVEIROEE, 3L v o8 7 B A
W& EN 3,

EMAs 1 IgA 7 7 AOHLCHUET, e, H

40 New Food Industry (New Food Indust.) 2018 Vol.60 No.8



TNT Y7 ) =B R, )Ty 22

Nk D a5 =4 v= Y v 7 AthoFFE Iz
T55DTHS5, EMAT AL, EVF—D
B, HB0IFE FDANZOMHEIEICT B0
Aotk e HwizbDTh 5, IEMELRT A ME
MADOMECHEUTH S, ZOMBOME AT
9 DITREEDID ), —RICEREZZD3, Mk
A RL —F = E P, IEFICHBEVLR T,
T T EMA O & J 1% 0.88-1.00, K A T 0.87-
0.89 TH %, EMA DRI TFHET 0.91-1.00
TRATIZ 099 TH5, EMA 7 A bl 2 &I
T O IEREME DM,

tTG & EMA 23517 & Koo H e dili o
FRERD Lo T L DITEAI NI,
antitTG 7 v 2 A TREELEY V¥ VNV H
ZzPRE LTV, ZO8E, & FTGE
o ra—=v 7B TG ¥ v 87 I
D' ELISA D FEZFE L 72, T4, K
ANWMGH D IgA 7 7 A anti—TG DEZMEIZ LD
IZ 0.92-1.00 TH > 7z, anti-tTG D Ff #1371
fit, KA EDIZ091-1.00 TH o7, & FA
Bz 5 878 E e b SRR IMERAR (TG %
72 anti-tTG 7 v £ A 1%, ELEY b F 3
JBEHAVT v A ICHRTE D sz
% (0.96-1.00 %F 0.89-0.94) TdH h, KpEMEIZ
(0.84-1.00 %t 0.74-0.98) TH - 7=,

77 F EMIEERE Ry b7 — 7 DX —KEE
G URIETH DRI DB IS\,
IgA 7 7 R anti- 7 7 F VPilklZ, RIEHIEE,
H %\ ELISA L TCHERTE, V7 v 7
THREDMIEEKD IS XA = ICHFET B X
THY, MG A—COWEICEET 3 L9
ThHD, vV Ty IVIREEOMBICHEET %
anti- 7 7 F ¥ HEPUERIE, BIEO EWNNGD
MEEMED~>—I—ELTIERIN T3
(Clemente, et al.: 2004.), RED T —% —, HE
MEDFBEN TV, IEE, EEME, 2 2T
M7 5 IgA Pifk & (TG DHED L Y 7 v 79K
OUADHBRICED 5T b, YT v 7
DEFRENIGARZDE FTHH D, IgA-anti-
tTG & % 13 IgA-EMA D EBEITE W LRV
BawrE39, 22T Ty VIREMET S

B, 2V 7y ZIROBEDR ORED & 28
£, ME IgA EREDRE D IgA-anti+tTG IgA 23
(R DOFH 2 fHLIC T 5, BRI IgA R Z,
VT Z2ROEED B NITIE, 1gG-anti-tTG
DFERBHEE S Nz, Y Ty ZKISKT B0
ERNRBDEEOSEETT S, Bl THOT
fit, EcERuT, 2 L Cfima s v—7
DT (B Z IR IgA RZ, H Dkt
VT 2IROBED 7 7 U —ET), kY Ty
7R E B0 H 22 o MiX, Bok
MER CHME RGO RE 227 — A b % \»
LD REE DR K DR 2 H D %2 DICHIET
%% (Hill, et al.: 2005.),

AN

INGERIZBEROEARTHY, Y7 v 7
DIERDDH 2 TR TOEETITHRIRNETH
%, B, Wil -XuFoEgErboh7E
NERAGTE SN S (212 Wutson capsule)
S, FREDEBIT T, RATHIEDN
7 7 A N—BEER DO WAL NS T2 ),
NHEFIZL S DERICHsH, 7T
7 — % /M TE % (Homes and Catassi: 2000),
YTy ZIETHE 2 o 2B 2 R 28
1%, IELs DM (100 BEHIEA Y > <Bkix
30N L), EEoMY (BEEEoim 4
MEZEM WS 2 8, WE: BELOET
(Platel.1) TH 3, MEHBIIZML, 22
STEHEESEIN, TEME, U oSk, e
M, MR R E & o 2T %,

IELs DML, 2B 2l ko7
LT VIEZED X Y EIEEZIEEch D, #
NS BHERD I —ADHF TP A S, fliod
ERE O R S NS HIIZIHAZ %, Marsh
12 X o T A Z 41 Oberhuher 12 X > TEIEZ
FRREAN L — R 2T 410F, YT v 79
DIARRANZELZ L, 7470550
BB (ER), 7471525 0Ii3RiEEE
(IELs ¥, ¥4 72 5 % wilEEkiEE,
FA73HB0IEY A 7 3a ERTIEEZEM),
54 7 3b( MREZEM), 51 7 3¢ (&HEE
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M) 2AELIA T35 0EHERETDH S
(Oberhuber, et al.: 1999.)

U7y IIRDOEERIZOZNDITEHDIC
ETOBEIBOERT A DN, &
U7y 7R THIRAENZ LG E 2 S5 T b D
TH B0, EOSNBDIFE L DEBRRAZ
2R BH B WIE 3 KIS A8 OIS S & 15
7boBHEEI NS, WEZEHM (Marsh type3)
M) 7 v ZIROREIN R T B &
W) DIZRWEEILZE, (Marsh type 2) TR i
TR D & % A DFIE AR T TS 2 Ll
LU Ty IR E KT B D LAREWIBR &R
WTIER B, ZNSDTr —2DBHIL, &) 7 v
23 D Btk D I 2 B (anti-tTG & %\ 1
EMA) T 2 HPHK D, 202 LTl
2ENERER DS 72 & B DAL D DIRR D HE 2
L, IsicENdAINI oI TY Y
WOBIFIIHEEINDL, REOZMDIATER T
(Marsh type 1) OO EBTHNE, Ziidk
)7y 2RISR T e, MNEEL T, BB
PEDIMFERBIELY 7 v 79 (Anti H 5 13
EMA) TbH 6 1E, BEP LY 7y 7 THD
ZH)BRER, BEVPAENTI SR DEIEZ
7% 5 BIBEE T T, HLA ¥ 4 7O HlE %
EO L DR LDEMD 5\ I3 GFD TOIRKE,
Z L CInigaE , Mo DIEL 2E A ik
5 ¥ (Hill, et al.:2005.) . &V 7 v ZiHDOBMWIIL,
DURTRFY 2 SR 2L 2V B A e oz B b
T, Lo» 0 L7 GFD LB 58 41 it o fig
WBH oK, )Ty I7IHEIF2EDVZ D,
Btk DI i HUEERAS, ¥ >5 ) L7 GFD TZ
DEERBERICTICEEEIC R S5, YT Y
IIRDBIED I 52 2K CTEDRIC 2 5

HLA 5%

HLA-DQ2 & DQ8 % a2 — F§ 2 N n Tk
EDH, KU X7 —LHEIIFFRA Y 2
XIVAFRIALETHEEZNAHLTWVWS,
HLA- B DGl (EdH 2 WIHK) DOIFTEIZE
2 R DORH ¥ v F % HWwT HLA-DQ2 & DQS
B TROSBRE LR T 2RI L, R

1275 T2 2D I DD EAIICHDBHE S
iz (1) fEbapEr (B2 3Rar & 1 50
PRI EE) ok Y 7y 2RO AEEE I AT
%, HLA FE OB T ENIRRMERE 120 L ab
7y — (L2L+TaTlER0D) 2o
T, EMETH B HLA ¥ 4 7O MEfE I3 IEH 1T
v (121X DQ2- B LU DQS- D F o
KB IFRL TR Y 7y ZIETIEEWES D) ;
(2) vU 7y 2WRERATEDII, FEb LW
& (Y 7 v 7¥Hid DQ2- B X U DQS- Ett:d
t M IZiE 99%C HEFEICHRATE 3),

=t

)Ty ZIRDIBREE X, BEPS TILT Y
EEUBYORNZ EELZBL TR LT
Hs, RO oMl ca—o v s, Lk,
A=AV 7, 7RV IDTNT =Y
FOBENR, WZIE Sy, SAZIFEESRT,
TITFrEREORERE I, REWCZEBEHOL
INAX—FHTHD, BFEELELTELLDODTDH
%, BLEMR D BHEBPLET, GFD 217749
TRV CHEHOETFRICKRE R, v 37 + 24
25, ZDORFEIBOZFIIEELRT v 7T,
RERD B 5 EM &AM E I D B
Wbl 7z & ¥ (Holmes and Catassi, 2000.) o
W, 744, REZIEDLZHDIZ GFD 225
PR &3, 4 — FFED GFD 2 5 DHERFIEAR
KHRmONTh %, FaLhNzL, ZhFTE
EFZE Tld A4 — b ZDERANDILD AR ITIHR
R IR0, H LI, KAfhox
V7w 79K, B3 WIKIEEIREE K % b O
AL %2 B Eft 2 X 75> 72 (Haboubi, et al.:
2006.), L2L7%2356% < OEENICHI S
A — FEFEMIZ, SATFUEARYE 70 R
avyIEBIL, YRR IIHERT 24
EWH B,

ITNTVREERVEME L TERLGNS D
DIFK, FUETCITHH B, BORKEN,
WIZIXEE, H 24, &, VN, B, vV,
W, RE, F—X, W, L7 EHlRZ L
BRGNS, JAHIFDOMIINZ, WRowvwnwT
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VT v—7 Y —fiE, VT U AR
ENDBDT, Kk Y 7y 7RO EFEHICO
KenTEH, EEZ#H~—2TI7LINT
BY, ZUINEDIO ALY — (KELKLE)
M7 VI NSE, WEERFTEISH 508, ZUd
“Bnrnsy” ERRDarvy IofET
H5b,

GFD Z A% —F LT, ERDODH > 7-BEHFD
EEN R ESBREICD 5 b, FEICRY
7 v 7 GPHERIG 5, TRETIIEE DRV DY
A %, 2-3 HEINICEI AR T TGS R
(%%, L LEUEDERICHZ %8s H
0%, GFDI-2 DI Y 7 v 7 ks BE i
PR IZE 2, DNEEEED EFEAPEZ %
(Fasano and Catassi: 2001.), BFIXEMD 72D
WEEL BRI RET, Rkl ) =y 2
TIEZH)TH D, fib)i, HEFIZ GFD 25 %5y
FRLBENS, VT ER-E MZ, Ek
I, HB5VIEFHNE LT, Mnd ok
PAZEIC 72 b, 2 L CHER G TEIEE, BHRE
EEDVATICEI6EINS,

BEnr s v

% DL, TCIERENDE KHICk>T
WEHo, T5lIcarveo i/ hNERTHERT
WBRLDHB%, ZIITEINVTFDASKS
VRIVBHDLNETNT VEREAE T T,
WEA, ZEH, MADEDH D% A>T
W3, I3y —t—2, fanfk, F—X27
Ly F, 2—=7, V=X, #EE, vF4
DI—AI—F, B ey vFcEENRS,
ETOEDI—)L, E—)LIH—, ZF7 I
BIRIERS R, LLLAYY vy, 74,
VA=, YA F—FRLRE, L DELYTD
ZDE OB EE, N R Ty 7 EHKLT
BhH, 2ZIKEMHATEZ LT 7 ) — R/
MIRAE7y FEINTW3EB,

INSEDNY F Ty ZIZEMWICER SN
Y7y ZIREEHICAAR D DD > T
%, EEATEIZ, BHDY R MIZOETHED
Z2HOHEKZDODH L ZFIANNKSL Y R M

TERVWEERREZTBSILE, ACLAYTE
CHIENT/ 77 v FHAZFFO B DIIMDETH
bIPIcbB oLy E—THIN<Es N
5, ZNOIEEICKRICAZ DL, WHFEL 7,
Lo LdsETIEIVT Y7 ) =T, HLET
135239, FAEARTTREZ D 1% “zero gluten level”
BYaElboZtThY, IVFroavy s
MBI IERIc—RINTH 5, Ktk ) 7y
IIRDOBHUIICY —7 v b EBOLTE- 23
MCHELPDINT VIV RITEDADL I LD
b, ZHFEE, WEERED 2 VIE%EDRK
FELTCINET VT VDOEEICEDZEDD,
TERDINT 7V =Y rararyy o
KD TH 5,

7T A ERDOKER

U7y ZIREENDEL XLV TF D
D A A DN D W TN RIS R H
%, (Ciclitira, et al.: 1984) 1, —ADEZE~D
ZU T VM (VT DORELS DFEX
) DB, YA LV ARV RO EITE S
72, P26 DFEFIE 10mg TIEZE{L7Z2 L, 100mg
B2 ZLH b, 500mg FER 22 (FL 5
WD), lg TIR/NNEDFREICI WS X - % 5.
Zlz, MCIN—=T13EROMEZ LT3
M, 2428 mg/ HD V5 BRURTIE, G
BTV Ty 7HREBED 1 H 50 6 ERED
firdLc b EEAERERY o2 ed - 7,
Ejderhamn & (1988) (X, B H 4-14mg D 7"V 7
PV OEBIT GFD ORMRIER L7228, vV 7 v
WD e b O/NERME DRI XL )
EHELTWDE, FLEREZ74 TV F
DFFEIC X B &, 20-36mg DEHEHD LT > D
D AAREETIIBOMMKICIZTO» 21 ED
%7 D> o 72 (Kaukinen, ef al.: 1999. Peraaho,
et al:2003.), ¥4, LLHET 100mg 7'V 72 v
/ BT 4 EREER L 72 23 B o R 12 L 2 A&
7z, Z L BN 22125 1 H 500mg 7'V
TYVTIHEEZIZED, 2oL VDELES>TWY
7z (Catassi, ef al.: 1993.), mf&IZ, boEH\»
VT vERE (BH15g0 7V v) O
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&C, Wb, e, MEERL LT, R
AMATT A L2, WEHOE% DI ERY
T DAL D 10-20g/ HDIEFED 7L 5 v
EIE X D b2 27228, ZRIIFHEKRD S DR
L DK & 7> 7 (Jansson, et al.: 2001.),
Ba3man, Riddd s _EHEND SN
MABEEH T T Y P L —20ENE (10-
50mg/ H) iz 7y 78 Tiiko/k, K
ANEFE 39 AT, ERINICEY Ty 7ok b
& GFD T4 7% &b 2 FFEMBFL 2 & b °fTF
ol, BHD I VT VEBWDONY 775~
Flidsmg LT & L, R—=Z 74 Vi (To)
DHE, BHEIZBHEHFHT S L ITHRD, 90
HRd, Omg, 10mg, 50mg 7 VT v &2&ih 7
LV EZBIL %, B, EFEN, DNEHERY
i % To TIT\, ESI/VF v “Ir7aF v
LY (T 2fT-7, TOWGIE, A7
T NSRS 2 RS2 & KB e R AR T A B T
ERICTEHDTH S, VT v 7ROEEIZ
- Z D L7/ #H28 H 10mg D
ARDBECTR L 72hS, —JfbD € 7 1ZHS 27
R AR LS 50mg DFEHD V5 T3 o
HoF > L Phiaoini, ZoREEARM
DED 5, Fxld 50mg DEBHD LT VB

25 - - 25
15 4 15
)
S *
S
Vin/ IEL
g 517 Ca o
2
< e
5 -5 1 -5
X Vil
Cd
-15 1 =15
254 Placebo 10mg 50mg L _o5

*Significantly improved
**Significantly different from placebo

Figl6 TBUFPYIRBEOBENEILTIAOY—
BHOFIE(IE, 0,10 Ffcld somg D 1 B ILT
y% 3 7%&5‘b7t0

WTiEd i b 3 7 Ak S EGoEGHH
R (BEEOEIHL Y MEBEOE I DFHL) D
o &) L7 2 Y 7y 2GR EE TR
® 647z ( Caytassi, et al.: 2007b) (Fig.1,6).

TV T v R PR R AR

LA E W) WEFFARTHAORER, FHIOHER
DIFIRE RILD D 23H 2 |EDH T, &Y
Ty IREROBEICE > TERLOKERE
B TH % (Fasano and Catassi: 2001.), & V) 7 »
ZWRICB L CORITD NIH AEEHT, KE
TRV 7 2RI o T3 300 AR E
DANZIWNZ DTz, REERRINIZRBMT
LV RN EHBEEREEL b, IS
DOFTHIE, BERECR, BiOZeM, kR
AR T4 v, ERBEOEBNEEOW T2 M
I o T3, “ 7T VR OFEIE
Codex Alimentarius the WHO/FAO 2 X v ¥ 3 »
12X o CRMli S 7228, 2 2 CRERL LT
ORMHOBEMREZHIB L T\, Big-o/dh
BoE 4 /T v DIRAETTD 1| DR,
ppm) DEKL~VICBAL, ¥—%0 4 FI4
VOBBDBYEIN, FUIe—" v MITHET
2V Ty ZIREREARMOBMICHFEIND D
DTH5, ZNUFRELLE2—3INF Y |
F¥w 7 ACTdH % (Hischenhuber, et al.: 2006.),

bz —v v RELTIE LT v 200ppm T
2V 7y 7 HOBMTIFAIN, ZUINET
VIV ERBRSELTHWR O TH B, Wk
D EE I 20ppm TH Y, ALK, FEI—u v
NOEL THDSNTW S, BERNROHTF—
Il b DTIE, 74 V7Y FOHEMK
3R Z OO 100ppm % M 2 T 3 (Collin,
etal:2004.),

PRI BT B P, BN R — 2
DAHRBZESTITNT 7Y —ARMOHEERICH X
%2, T70F %Ly ORERERED S 200ppm
BRRERIFHBETIZRVWEDLDLD, GEHA
VT VELD A AR 50mg G H LD VT v
70 —RMOEBEL (1 H 250g & % i Z b
) DEBEERISEL T3, 100ppm DR
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200 — PHH F 72 100g D &2 5 10mg
180 area Mo Frknl, —RoOFHIC
] BEZ5 CGELTOAY, Bty
€ 120 VPO %S RETIRANE RO R
2 100 4 I LIZ LI 500g1 HORETH 3
§ 80 - (Gibert, et al.: 2006.), 20ppm DFFE
60 7 HPHIE, “HRMoOe) 7y 2 EhT
40 7 25D 2N T v B A 43 Somg
] | | | | XD TFHRLOT, HARILTY

0 100 200 300 400 500 [ERMEOBFORRHE L%

Wheat substitutes (gxday) 5z2%b0TH3 (Fig1,7),

Fig.1.7 BRDJILTY 50mg DEMREREZE, JILT7>v7U—
BRFOVINTVEEEHEHDOI 7 L8O &5 RINERBYD
BHOBNEDERIMBEAEGDLEICL > THETZIENTES,
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HRRHEFR A ZEAT (Meikai University Research Institute of Odontology (M-RIO))

Introduction

The National School of Higher Studies (ENES
by its acronym/initials in Spanish) Leon unit of the
National Autonomous University of Mexico (UNAM).
The ENES Leon Unit is historically the first campus of
UNAM established out from Mexico City as National
School since their foundation on 1910. The ENES was
inaugurated on the past august of 2011 and is located
in the Leon City of Guanajuato state, Mexico. Today
the ENES has eight careers: School of Dentistry,
School of Optometrics, School of Physiotherapy,
School of Industrial Economy, School of Territorial
Development, School of Agrogenomic Science,
School of Agropecuary Administration and the School
of Intercultural Development and Management.
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Currently, the ENES has four cafeterias, two
of which are located next to the parking lot, near
the entrance of the school and the two remaining
in the back of the university, near the building
where the language and computer department and
the main auditorium are located. (Figure 1). The
university assigned spaces of equal size to the four
cafeterias, however, each one is organized and with
the merchandise distributed in a different way,
depending on the taste of each owner. The four
cafeterias were built simultaneously and began
operating at the same time when the school opened
its doors.

In Mexico there are three times of food:
breakfast, lunch and dinner, being in general,
the lunch the most important and abundant food.
Since the classes and activities at the school
start at 8:00 am for almost all the careers that
are offered, the four cafeterias begin to give
their services from 7:30 am, offering breakfast
foods such as sandwiches, hot cakes, churros ,
quesadillas, chilaquiles with egg and beans, as
well as coffee, orange juice and hot chocolate.
In the afternoon more "complete" and abundant
foods are given, such as Milanese, Aztec soup,
spaghetti, mole with chicken, rajas, steak,
chorizo, pozole, etc. The cafeterias offer their
services until approximately 6:30 pm, since
the school activities end at 7:00 pm for all the
careers, which gives students the opportunity to

go to eat in a wide range of hours.
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At the School of Physiotherapy, Dentistry and
Optometric services are granted, so it is common for
patients who come to the school to be treated to eat
in the cafeterias, especially in the two that are next to
the parking lot, which are the ones that are closest to
the clinics. The payment of the consumption in the
cafeterias is done with the national coin (mexican
pesos), since there is no payment system in advance.

Since the school is relatively small, it is uncommon
that the cafeterias get saturated, with some exceptions at
Iunch time (2:00-3:00pm) and there are almost always
enough spaces to allow the students, teachers and other
people who come to the University to enjoy the food
sitting on the chairs (Figure 2).

1. Food Grant: Maintenance grant

There are several maintenance programs with
which students can be benefitted, and there is one in
particular that provides a free meal a day. This food
grant is financed by the Carlos Slim Foundation.
To be able to use this grant, the student has to go
to a machine, which through the fingerprints detect
the person and a gives a ticket with the data of the
day and time is issued (Figure 3). This ticket can
be exchanged in any Cafeteria for a complete meal,
which includes a strong meal, water, and dessert.
Thanks to the use of this machine, people outside
the scholarship are prevented from making use of its
benefits and it is also controlled that students take

out only one ticket per day.
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2. Most popular food

Although the food usually varies in some things
depending on the region of Mexico where you are
located, the base of the food is always the corn,
because a great part of the traditional dishes of the
country, such as the tacos, tamales, atole, flautas,
chilaquiles, sopes, huaraches, enchiladas, quesadillas,
etc., are made of the corn. If the food is not made from
corn, it is usually accompanied with tortillas. (Figure 4)

Another element that is indispensable in Mexican
food is chili, which accompanies almost all dishes,
either in the form of salsa (as in the case of tacos),
and even some are made with it as a base (like the
chiles rellenos). So much is our love for chili, that
most of our candies are spicy or have chili. Another
use that is given to the chile is to accompany the
fruit, which is very varied in the country. Although
the school is not located in a tropical area, we have
different fruits very varied throughout the year,
depending on the season, such as watermelon,
melon, sugar cane, guanabana, mamey, mango,

papaya, and others. (Figure 5).
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The food offered in the cafeterias is in most of the
year the same, with the exception of lent, and some
festivities of the country, like the Independence
Day, the Candelaria day, and the day of the saint
deaths. The lent is the time of the Christian calendar
destined for the spiritual preparation of the Easter
celebration. This period lasts 40 days, starting in
what is known as Ash Wednesday and ends with
the "Holy Week" Thursday. During this period the
church recommends fasting and avoid eating red
meat on Fridays. Given that most of the Mexican
population belongs to the Christian church, during
this period the cafeterias choose to offer "Lenten
food" on the menu, which consists mainly of the
consumption of fish in different presentations
instead of red meats, as well like typical Mexican

dishes as shown in table 1.

After finishing writing the manuscript

Rene had visited Meikai University three times,
first as a under graduate student using Meikai
Exchange Program (one week)(2006), secondly as a
graduate student of master course (six months) from
October 2009 to March 2010 and thirdly as graduate
student of doctor course (six months) from Octuber
2013 to February 2014. Not only the Mexican's
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unique brightness but also his gentlemanly attitude
and aggressiveness were welcomed by all students
and faculty at Meikai University. I was very luckly
to have a chance to collaborate with him. His last
manuscript published in Biomaterials (Garcia-
Contreras R et al., Alteration of metabolomic
profiles by titanium dioxide nanoparticles in
human gingivitis model. Biomaterials 57: 33-40,
2015) has been highly evaluated, and shortly after
acquiring his doctorate, he was appointed as an
up-and-coming professor at the current National
Autonomous University of Mexico (UNAM). I am
very thankful for his kindness to accept gladly my
offer to cover and write about his student cafeteria,
despite his tight schedule. I hope this manuscript
will trigger the further development in the exchange
between Mexico and Japan.

Prof. René Garcia-Contreras

Escuela Nacional de Estudios Superiores (ENES) Unidad Le6n, UNAM

Nanoestructuras y Biomateriales.
e-mail: dentist.garcia@gmail.com
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UH—F<wvF  http://researchmap.jp/read0025533/

e-mail: sakagami@dent.meikai.ac.jp
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