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HE
FRHEI IR INEN N D FIEO TR EE TH 5, AFERCIIEREMED TRAICdE  KE
FE (REE) & L <IXEEEEECAE L DRIFED D b AHROBENEH TH LN E 5, BUiitE~
VA (SAM P8) Z Nz 2 [RIDSER TRAGIE L7z, RRAWEREI /KRG AAER TRl L 7=, 1 [51H D28k
IZFUNT, SAM P8 CRAMEREDIR RSO H AL, 0. 5% AAHARINNE 2 FEH L 72 SAM P8 | ZRBKAAE
DUCEDFRD BiTe, Fo, AVEDRKR EHEH SNDRET AT A AATDNTHIRREEZA TS 7228,
24 A& Hey MIE Z-AERF S B CHRRBEBE NI IZRD B o7, 2 [BIH OFEERIZIST 0. 5%
b ABRONROBEHERS L 0. 260 BHERIN R L OFEFERE~ DO LG Lz, ©AAHRE
FJOVEFEEL 12 SAM P8 FRATRE MK FHNHIVER 23538 B iz, YRS CA3 Sk 7T X 1A R DEFE
I3 SAM R1 (ZEE~ SAM P8 THUHE L TWM e, b ABRIS K OVEFHERIC L > T CA3 B COT I 1A
RHARHEDEFEAN SIMRL & [RIFREE & Clb L7, RRAERERSEE IR L Ch AAKR D L IXEFHERN
B CoHLZ LRI, ARIZINOBMFEM D LARIE DRIEZRATZ,

1. #5

2010 FZIBVVCREFHEFSAEL 1L 200 7 ALL B EHEGH S TUD, iPS MBRORFFEAHE R, A
JRIZ X DIRETEDNHIFR ST DD, B At ED Y R RH 570, & M~ORIGHDER,
FIREATH D, 20D, FBHERIEO—R T, & L IIHIER b2 O T80T 5
WY N EETH D, A TITREVERIED U A7 77 7 X — LI SN TV D REL AT A

(Hey) (T H LY, HeylZAFA=2nBAELAET R VB TH D, Hey REHCITHER, © 4 3
B12, EX IV B6MMETH Y, T H DR ZIEE Hey MAE~D7253%, & Hey IE & BH#ED & %
AR 2251 57, 10-methylene tetra hydro folate reductase (MTHFR) @ 677 D C 78 TIZZE R4 5 —RZ%
RCEROBILAH, CC, CTHRUZHA TTRICIRMAE Hey I 1.2 15E0 . £9 20%D HARNT TT
RGO HNG 2, TTRIOBA, FRREH 2 U ORZITMAFRE L AT A PR OB
22035 7, T Hey MAEATREMERIE & AHRINE 5 Z & EFEFEN LA LIS TS Y, Hey
(2 X BFRIMERIEDFIA & LT O0DGRAE 5 D, —2>BIZHey (2 K - TENRAE LSS T L,
Az Uz AR 23 I8 UIKIAE 1CRE &£ 5 2 & CAE U AIMIMEMREEE, RE v AT A TEfREE Lo U
Ry T 7 I A—=Thdd LIRS TS Y, “OHIT Hey |2 L A0S X AFR%40ME, Hey
T T TATING I %N D NMDA AR EFH NS U, FSHIaic A kL2 &5



ZBZENRESNTND Y, Fio, MIRFHEZLOIK TH 5 U ML Tau B VE ORI 5]
SHIFTLEENTNODY, 2D & 52 Hey BSFBEVEDIRA & 725 Z L NER STV B8, 6 7 HIH
OfFE RN PR O Hey MUE 2755 L 72~ 7 AR WO CRRAEHE DR FIERR0 TV a9,
L2, B2, vitamin B6, B12 KZ A FA =& % 10 #H5 2 72 Hey ME~ © A ClIa8afES
DRHHND L ﬁﬂ%&%én@\‘é D LinL, ZOFEBRTILMT ORERE, vitamin B6, B12 238 5
DNTRZARREIZH 0 | FRABEEOJFIA A A Hey MAEIC K 5 D) EERE, vitamin B6, B12 KZIZX 5D
BTV, Kﬁﬂﬁ TEHREVATA FTAT T No2fkn#&h- L, & Hey UEZ 6 4 A f#
LU R S8 7= 5 ORBAWERE DO L& MRk L 72,

FEVRES WL DS ILIBT T - 7o dii V) KREREE CRFD 13E57. milE, #ilReE(ke S12 R 03 H 5
ESNEH L BRI EN TS, T, H“ﬁ”ﬁuﬁfﬂﬁzf‘ﬁ“fﬁﬂﬁ MERE FYEM, MK FEMZ o=
T UAPE LI, KRR 2 I AR RE A R0 Z E S G NC S oo b b, BERTE
W LIER 289 %, FRAVEZFIE L2 M CITIER 20 e T B IRBEIC B 5 = & 3T
ENTEL Y, 7 RURBICEENITCER 2RO L AT b o— U 3 E 2 T
D2 ENHESNTVDS ), LANT b o — L OISR EEN I IH I LER 7 T Tid . A
AU KRB -1 (IGF-1) OFRBFEEE N LB EE B Th 5 LR ST 5, &
HED L <IEb AHRDFEHBRAE A UGET 57028 9 D OMIFEL T E TITHE B Rz, AE] &
{AietE~ 7 A (Senescence-accelerated mice, SAM P8) |~ BRFEESEH AL L OB AN R A2 7R T A MFEd 5
T2 OB IR AT o7, O Hey #5112 L % & Hey IJEAS SAM P8 ~ 7 A DFBARSHEIC 8%
FAETD, FIFOHAIT S AHRBEIGEARERE L SGET 20O/, © 1 OFEBROHFHIEDH

b 73T SAM P8 OFRAERELGEIC & AH KR S L IXBEHERD IR Z ST 0D,

2. MBS 5T
21. SAMP8 ~ 7 ADFRFEREIZKTT 2 Hey #5368 LUV ABKRDOIR

(1) BEELAHK

BEES ABKIL, 508 0 OKEFFOREFRE (REFb A7) & AWEERCERE L, HEVIKEHEY
FUZHER, £ DM M2 B2 T 11000, 65 FFfEliz S, S HIT 14801, 02MPa, 4~5
R L TR,

Q) #WfaE
5 EEDE R~ 7 X SAMP8 (20L) & [FF%#HE CEKHEH T~ 7 X SAMRI (5PL) % HA SLC
MOIEA LTz, —IHEMO PRERERICHED T 217729 t@@%ﬁkﬁ%zﬁ%ﬁ% 5 H T~ 72, K&
(ZFLH TR DAIVHIERNEF L7 K 912 5 DORE (FF-E 508) 123172, 7 HiHLLF D5k
BRfr & Hey IRIK (B3TmM ARE S AT A »FFT5 7 b okz/E LT 5 oK, 32mg/10g BW/day
FIXY) BB G- 270, REVATA U F AT 7 b AT E T A0 Hey I &b,
1A (RUED) (ZIXCE2 A, 27F (PSHD) I TIXCE2MARR, 38E (P8 b AAEE 121% CE20.5% (wiw)
HABKIINARE, 48 (PSHey BE) 1213 CE2 B L RE L AT A VIRIK, 5EE (PSHey b AAET)
(213 05% (wiw) b ABKREINKRE & Hey Bk E 5 2 72, CE2BE LG AARINAREO/ERL
IXEARY LTICEGE LT, BRMG O 14)8F% QLA . 1618 % 23 8k (ZKKE ﬁ%‘ﬁfg
1Tolce AV a—VEK LITR LT, 2BIOFKKERERTT'T > MAR— A Z&RE T 25071



W L7o, ~ 0 AL 24 BERRH C = — 7 VR T COERILIZ X0 4eifn 2 BN U200 S H 70, 5RED 2
PRIT/ELED S 10%H MRV~ U AR CRHIERAITV, W, TR, B, I, TITRER, 52
S, R, Ot TR ZfEH L TR~ U Ziz L, SR LTz, 750 O 3CD~ o7 A [FER %,
fod, AP, e, G, FATREDUR, SEAL, R, LR, EHEELOAERA. SEUEIARRG A L E R
ZRE LT, TRIREEHE TRt Uiz, BRI L 72 i@ D 2 25 U7, mighhRE s A7 4 ik
FE & i sErEiR LIEE (TBARS) #IlE (FGHEE) (2, ET T 7= F 70X 7 =5 —E (ALT),
MIEFTANRTGX BT AT 2T —8 (AST) OHEZEIT>72, ALT., AST. TBARS OHEIL
BRIMEN T T oo HE 3 IETITo7, I, Tidds X OV bRk ARE R — M 2/ERIL
TBARS 2R L OVE FHEREZHE L=, oS E IR 200, 12 REEDYERRE (8:00~20:00, A
HLAT) DB T CITo 72, ARFBRITENERFEMIBRZE B TERR SN (A10029 75) . B
DN OVEBIC T 215 @WEq#1E) CPR 1746 H 22 A, Wk 1846 A 1 BjtifT, B
HA) wEsF LU To7,

x5 R 16wk
' 5 4R 14wk '
Swk 6wk 7:Nk 8wk 16wk Zl\lNk 23wk 24wk
| i _; ry ; : £>
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Fig. 1. Animal experimental schedule. Homocysteine contained water and each experimental diet were fed from
seven-week age, and it gave till euthanized.

(3) TV AAKKEABR

T VRE OB Z X 2127, B 12m S UTESROMAICRE L, AN T T —/b
DOWNFEES, TN b7ed@ (77 v Mh—2L) 37—V 4 5% LA EOFEBIKmH D D
TR TERNWE LD D, 7Ty MAR—LDOBGHIDLE 7=V Z BRI & 22 % 2 R — V%
EX, FEREIIT— VA NED, KR 250IZRDT2, 77 v MAR—LZ 0 TRV EIRIC~
DAHEHBANL, 7Ty MAR—ATe EVESFRAZHET 2, —HIZE B £ T, A Fhboa—
IVETORERMZ 3 EIET D, 4 BHEZAIRRHIME 32, BRIy MR—2&fE L
G T~ U A % ROBIADETGAICT T v FA— A0 T T 24 2 mids KOV o
T U 7 DR A B b L CRBERE 1 A HET 5,
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Fig. 2. The sketch of a pool. The pool was placed in the corer of the room. The Screen of two sheets were stood behind
an experimenter so that the exterior might not go into a view. The platform is made of a transparent acrylic resin, and if it
settles under the water surface, it cannot be recognized from the water surface. The left is a figure from the upper part and
the right is a figure from the side. The dotted line shown with the left figure is shown in order to consider it as the mark of
a domain, and there is no mark in the pool bottom in fact.

@) RELATA VER

MAE 45 ul (CPNEREEYHE & L C 300 pM N-acetyl-Lcysteine 5 pl, el E LT 100 mM @
2-carboxyethylphosphine 5 pl Il 2, 407C 3053 FRISUE L7, B4, 10% (vv) R U 7 = e fiE, 1 mM EDTA
BN 25 ul TR, 15490 g T 10 /0fle s Lz, il soul 25F = —712B L, 1.55M /K
> FU DA% 10 pl, 4 mM EDTA Z A0 L 72 125 mM &R U B2 4% 8 K 2 125 pl,
4-fluoro-7-sulfobenzofirazan 5 pl Z Mz 724, 600C 60 731 > F =~— k L7z, Z ORISR % Ultra Fast
Liquid Chromatograph (UFLC) Prominence (JF5) (2t U7z, BEMFHIZ 005M U e U 7 AERFEHR (pH.
1.9) 3% (vAv) acetonitrile 21 A L. [EEFHIZ1Z MERCK Chromolith® Column No.UMS8125/004 (A /L77)
A U7, il 1 mUmin, EHEEH Rl d 385 nm, B2 Y6 RIE 515 nm & U 7=, Ml SRR (0.25,
05, 1. 25, 5. 10, 25, 50, 100, 200uM) ¢ DL-homocysteine %57 2 FH L, i Hi#E 50> DL-homocysteine
DB — 7 & Nacetyl-Lcysteine D & — 7 & @ mfg ke % fitdh, £FEE D DL-homocysteine thiolactone
hydrochloride ¥ 2l & L CIERL L 72,

(5) HEEHRAT
EHENTIZ SPSS X—T a3 17V 7 v =T R LT, “EERORIEIT Student’s t-test, 22 EIR
TE 13 one-way ANOVA Tukey 7 T 772> 72,



22. EftfedE~ v ARHEEF IS5 b AARE LOENET 2 D8R

(1) HEE 10 (IR

e (A Soto < AT 1000ml ZssECE LInARIE S 0, ZAUSREKZINA, RO
HLRAAT 9, ZOMEEL 4 BIRRVIRL, BEFPORHRZ TRIIRET 2, GoNTmRE788K
100ml (Z¥aiE L 72 b O % BEE 10 5. (BiEmx2) 95,

Q) BwfaE

10 s EDO B Rt~ 7 A SAM P8 (2718) & [FIR#H TEIEIT~ 7 X SAMRL (160L) % HA
SLC 22BEEA LTz, —IEO PR ERICHED T 21772 9 7o b O PiAKKERERZ 5 AT 7=,
TKE T EE DD HAVAIERIET LAWK 9 IZ=2DRETS T 72, Rl CE2EEZ SAM Rl (n=16)
IZCE2 8%, P8 CE2HEIX SAM P8 (n=9) |Z CE2 &%, P8 & AAHEIL SAM P8 (n=9) (T 0.5% (w/w)
H AN CE2 %, P8 HEEREIL SAM P8 (n=9) (2 0.25% (w/w)BFET 2 AU CE2 & & 5- 2 7=,
YU AET =V VI OfE L7z, 23 A E BB A A mEoK&IOKKRERRE 17 BT 72,
KKEEAER AT > T D HIR O A ERE A 52 7o, TR TH., (OBRIIIC X0 il 25 LZER5E
SHTe, FRAT V2 — VAKX 3R LTz, KBRED 3TLIELEND 10% RV~ U AR T4
BgR 24TV, B, T, Bg A L CaL~ ) TR L. BIEERE LT, 520 O 6 DL IERME,
Jiod, SRR, MR A, SEORL. SRR O EMEUELONERS. SERUELORERS A L EEAIE L2,
TRIREEFECHURS Lo, BRI L 72 ik & i & ig 2508 L7, A EERkiEE (TBARS) HIE

FIGHEED) (2, MiHIE ALT, ASTHIE (7 V) =HA 8y o—0ZE0) IV, BRI AR
TUF— N AR LR O AR (TBARS) 35 X OVEVEREARIE Lz, SWOEH I
SR 2000, 12 IRfEDERRS (8:00~20:00, HEMEDLKT) DBREE T TIT o 70, ARFHRITHEIR &R E =
BB TR S L% (A10030 7). BN OVERICRET H15E @il (Pl 17
6 H 22 BN, WK 184 6 A 1 HFETT, BREEE) &MFL CfTo7o,

EKEREXIM398/M
RER #2386 KK EEERE118 '
I || 1
10wk 11wk 12wk 15wk 16wk 17wk
CYOAMA kiks  ERHE B

: KX B RIEA
TR To—JFArETEAER TO—TFAk

Fig. 3. Animal experimental schedule. Homocysteine contained water and each experimental diet were fed from
twelve-week age, and it gave till euthanized.

(3) £ U AKKEABR

JFETRIRO®EY Th b, 11 BRZIFEHMEE L, &EBIC7 7 v MR — A% ME L& T
DA EVKINETZGANCT T v FAR— AL TG 2 i 2 RS L O O Y 7 ORFERE
2 %fiEf b Uiz,



@ 7IvA FFU Iv—0OfH
R~ Y CEEMRRE 8T 7 0 AL dum O B 2 ERL L 72, 8T 7 ¢ 4%, ProteoStat”
Amyloid Plaque Detection Kit (Enzo, Plymouth Meeting, PA) 5’ FIALTY InA Y I~v—2 LT,
BT OFAZNHE S 7=, HIBEEE OB E 1557212 DNA % DAPL et L=, L—H—3HE i
T8 Clhoe %, MBS CAL, CA3, DG%E@Z@‘&%%@BZ% Image J software (NIH, Bethesda, MD) CHtfifi
fbL., 77 7IZ&R LT,

(5) HeE MRt
HERHEATIZ SPSS 3= 5 17 Y 7 v = 7 2RI Uiz, “BERIOMREIL Student’s ttest, Z5HR
TE1E one-way ANOVA Tukey 15 CIT72 572, POOS A EAAD & LT

3. AR
3.1. SAMP8 DFRFMEREICH LIFTHREL AT A LV BLIONS ALKREBREDEE

(1) Hey BEOH AHREZBEGOKRE, MkER, SHEALERE

F 1 IZSEBRBAAAIE O B COMREDOE(LZ /R LTz, Rl BHIA PSEAIARERNE, EA

IR > T2, P’ & AAHFEIT P BEIC LN CHEAEAE 2 | (REHINERS JOMERZENS R L
[FIFEEECd o 72, P8Hey B CIAEH SIS L OB AZIFROIR T 2% H 1172725 P8Hey & A2+ HE & P8
BEIRIRRE Ch o7z, R 2ICEREOIRED -V OlfighE %7~ L7, PHER L OV PSHey FEI XK H

DM OAKIRRERAE K X < 7o T B, SAUENDFS K OB RERAIEAS P8Hey BE T/ & 7>
72, AST 3 XUV ALT fEil 3 P8Hcy B CHEZAIT RV EV MEM 255880 iz (383), P8Hey & A7
BT P8Hcy B & LR TEVMETH - 72,

Table 1. Effects of Moromi and/or Hey Feeding on Body weight

Body weight (g)
6wk 24 wk gain Food consumption Food efficiency
(o/day) (gainfintake)
R1 269+1.7 35.1£34 82+34 481040 1.3+0.53
P8 258+14 322434 64122 481040 1.1£0.32
P8 £, AH 26.3+0.8 338423 15+14 52+0.37 1.3+027
P8Hcy 253+28  302+34 49+15 501031 0.7+0.27
P8Hcy ¥ A 256+10 32141 6.5+3.3 49+049 1.0£048

meantSD  (n=5)



Table2. Each Organ Weight (mg) per g of Body Weight.

fid A fiet fi MR Refia:

R1 13013  520+03  52+06° 454101 23+06
P8 13812 61214 59+01* 52405 30+08
P8 + A 13111 636+50  54+02° 15452 27403
P8Hcy 147+16 593431 6.8+0.6° 59403 30+02

P8Hcy £, A 14115  604+20 64403 55405 20+1.3

24 BE E=AFE  BEZ
BAER  BERA

R1 38H00°  152+40° 190435 6.0+0.7
P8 59404° 201+08" 156184  86+30°
P8 + A 56405° 176+14° 200473 6.7+3.3
P8Hcy 6.0+09° 21.1+09* 7536 2414

P8Hcy £ A 57407° 199+07° 126196 6.4+35

meantSD (n=3). It is shown that a significant difference is between different characters (p<0.05).

Table 3. ALT and AST Value at the Time of the Euthanasia after Taking in Hcy and/or Moromi.

ALT AST
(unit)

R1 362+62 39.7+76.0

P8 362+149 50.3+159

P8 ¥ A 27134 423+58

P8Hcy 995+1050 309.0+446.9

P8Hcy ¥ A # 581+372 99.7+40.7

meantSD (n=3)

2) IMHERES AT A PRI

FABEHIM P O Hey JRER L A2 4 1R Uiz, BIIIE S, 16 BELO 24l TITo72, FEHRAB IO
REVATA FENDLZNEI LR Qwk) . 9B (16wk), 178 Q4wk) 23%E LT\ 5,
Hey 4% 5- L COVZRWEETIIR KT 5.1 uM Th o 72, Hey HGEETIE 8 B, B T Hey IfiL
JEE SND 15M LY & EfEE R L7, PSHey i & P8Hey & AAREDRIZEITRED bivieh o7z,



Table 4. Hcy concentration in each period.

Plasma Hey (M)
8wk 16wk 24wk
R1 1.6+04° 29402 30+04°
P8 20+05° 51419 32+06°
P8 £ A 15+04° 41108 32+1.1°
P8Hcy 23639° 74.7+310° 348+109°
P8Hcy ¥ A 181+7.9° 7794219 370+187°

meantSD(n=5). The test of significance was performed between the groups of each week-old.
It is shown that a significant difference is between different characters (p<0.05).

(3) I CARE IR

Mg 36 L OB - LAIRREORFH AT E O LI K > TAE L 5 F AL e — Ui & KO
LY 7 AT e R (MDA) 2L Lc (RS, M, JHlkbds L OVERIZ3V T TBARS B
(ZBEE R 22 TGR D DAVIR I T2 I TIX P8 & A4S L TUVP8Hey & AAEE Tl MmN = o 72,

Table 5. The lipid peroxidation level of each organ.

TBARS {i&
M3z Frig  Big X
uM (uM/mg of protein)
R1 (n=3) 383+117 075+0.12 083+0.13 061+0.12*
P8 (n=3) 433+131 0724008 089+014 0.40+005*
P8 £ AH (n=3) 375481 069+0.16 102005 0.83+0.13*
P8Hcy (n=3) 400+167 066+0.12 113012 059+0.13¢

P8Hcy +, A& (=3)  410+83  058+006 099+0.14 108+0.12*

It is shown that a significant difference is between different characters (p<0.05).

(@) KIKFEEABR

BRGNS 14 % Q1EE) 2 HAKEREBRZGE L=, 10 HMO N L—=r7HiMicE
WTC, BHEE T L~ OBGERFRIC RO bivied oo, 1 HRICE— V7257 T hk—
LEWEL, Ta—TFT A NEf{Tolz, WMAKEITTT v FR—LZFRE LU FEI e L7
W GHERD . X 4 A1377 v MR— A% E LW EAmd Lz ekk GEesk) %2277~
b L7z (CEEIE+SD) . P8 HEIE R1 BEIZ LA~ T ERF 6 L ONBIEEER OEDMED > 7, P’ & AR
1% RI B & [FIFLRE OMFER N L Ov@idEs T ~7-, —J7. P8Hey BEiX P8 BE L. P8Hcy & AT
I P8 b AL L ITIEFREDE TH o7, KUKA B — NICAREH CRE 72 23R o T,
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Fig. 4. Water maze test at the end of the experiment (23 week-old). The water maze examination was carried out on

each mouse 3 times for ten days. The probe test was carried out on the 11th day. Left, target zone staying time. Right,

platfome Crossing Times. mean+SD (n=5). It is shown that a significant difference were between different characters.
(p<0.05)

32. SAM P8 DFEAIEREIZ I KT T RFE=F 2B LU ALKERDOHEHE
(1) {KE, fHikEE, ALTH O ASTIHE
72 6 |\ZEREALARE & RO EZ R L7 11 lEO SAMRL v 7 A & SAMP8 ~ 7 A DIKE A L
N5 &L SAM P8 ¥ U ADIKENF I o T2, JERIRF 18wk DIRE £ 72 1wk & AR E 02
mu&b HAILTZDN, P8 RE, P8 b AALRE, P8 ARFFREDOMICA BEREITD b ZeinoT, REHINE
A EAITD AV T203 P8 b ABBRIIMMORE & A THEAE T o 70, £ 5 IZERFFORE
zw: D Dlifigs %7~ LT2, Rl ~ 7 A ZHAT P8~ 7 ADKEN N OFAFR DR EDH 7= D
IEAREEIL Rl ~ 7 ATk LT P8 U ADFHETIEARE < 2o TS, UL, XA I
ENRE RN EREAEIX Rl = 7 A ZHART PR T AT/, 3 8IZERIFD ALT, ASTEZRL
7o BREMOBEITAERZITRD IR o7z,

Table 6. The Body Weight Change after Taking in Moromi or Kurozu.

Body weight (g)
11 wk 18 wk Gain
R1  (n=16) 322+19° 340x21° 1.8+1.1
P8 (n=9) 279+21° 299+21° 20409

P8 £ AH (-9) 268+15 294+20° 25+1.1
P8 EEF (n=9) 284+15 30117 1.7+1.1

meantSD. It is shown that a significant difference is between different characters (p<0.05).



Table 7. Each Organ Weight (mg) per g of Body Weight.

i FFF i fifi 10V
R1CE2(n=13) 133105  500£28  6.1+12 6.1+12
P8 CE2(n=6) 148+10 561435  6.3+1.7 6.3+1.1
P8 t, A 7x(n=6) 148+06  567+70°  67+1.3 6.7+1.3
P8 £#k(n=6) 148109  554465° 65408 65108
E=$1} B i ENFA BRI
A RA HERA
R1 CE2 (n=13) 40405  140+19 250454 13663
P8 CE2 (n=6) 63+06° 163+17  162456° 7655
P8 ¥ A& (n=6) 67+09°  165+26 92463 71447
P8 EHE (n=6) 62406°  164+17 14842 7.6+30

It is shown that a significant difference is between different characters (p<0.05).

Table 8. ALT and AST Value at the Time of the Euthanasia after Taking in Moromi or Kurozu.

ALT AST
R1 CE2 (n=16) 3474288 220+186
P8 CE2 (n=9) 4824526 216173
P8 ¥ A (n=9) 49.8+17.7 3014199
P8 EHF (n=9) 343+170 1924177

meantSD

(5) MR  CAR B

FEERHE T RO MBI VIS EIEE 23 9 (R LTm, BEICE B R ZETIRD bR ho 1278,
Rl =7 A 2T P8 v 7 A TIRVMEAIA H V) . P8 BEF CIIBEEIKfE CTHo7-, & P EEDMIC
BERETRD bR oT,

Table 9. Lipid peroxidation level of plasma or brain.

TBARS {&
m#z A
(uMm) (uM/mg of protein)
R1 (n=16) 35.2+7.7 090+0.23
P8 (n=9) 286+133 081+008
P8 £ AH (n=9) 232487 0.83+0.06
P8 2E (n=9) 145+40 0.73+007

meantSD
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(3) ZKIKHEAER

ARG 23 A% DEHAA LT ARSI DR R A B 5 1R LTz, PHEICEL T P8 & A4
B L P8 BFERE T T — VEPER A RVMEA A H Y . b L—=2 Z PR 12 B LRI R R 2205
DONLGED DT, PREEE RIBEOMIZAHERZITZRO LR > T253, RFETRUMEMATR
O LI,

P8
60 -+ P84, AH
) = P8EEE
~ 50
£
S 40
|_
(o))
8 30
S
QB 20
LL
10
0 T T T T T T T T T T T T T T T

012 3 45 6 7 8 9 10111213 141516

Training Day
Fig. 5. The result of the water maze test. After releasing the mouse into water, the escape time to the platform used as
the goal was measured. The water maze examination was carried out on each mouse 3 times for 16 days. The average
value within a group was shown in the graph. It is shown that a significant difference is between different characters in
each day (p<0.05).

61216 HBIAToT127 0 —7 T A FOFERAZ R LTz, SRR CHRHICAE B R ZITZRD b
Moty 7Ty A=A 03 G AEEBICHEFET A, 77 v haA—A @i Lz T T
RI FHZ AT P8 EECIRVME TH o 7=, P8 & AARER IO P8 BEFEREIL P8 AEIZ L~ C il 72 feH )
NH-7-,

- 11 -



5.0
4.5
4.0

3.5
3.0
2.5
2.0
1.5
1.0
0.5
0.0 0

N W w b
o o U1 O

Target Zone (sec)
o 3

Platform
Crossing Times
)

(&)

CE2 CE2 %65& =343 CE2 CE2 %73& 28

Fig. 6. Result of probe test. The probe test was carried out on the 16th day after trainlng. This test was carried out on the
none of the platform for 120 seconds. Time to stay at the upper right region in which the platform was settled, and the

number of times of crossing the place where the platform had been settled is measured. mean+=SD

TSR CAl B X O CA3FIRICEM L7 I uq REREEZHMEL L 7T 712 Lz,
ZZCRTTIuA RET A RBETEETOTIEARL, KIZEARMEOMHERE A E 2 L
TW5, FHICEBEZITGED S0, RUZHAT P TEVMERNH Y . CA3FEIK TIEH A
HAR, FHCERFE= X ABIUC L > TRIBEEFRRE TH 7o, 7ImA FPI40BEION 142, U ig
b Tau OSFEEERE L FRIBRE 24T o 7S, JetfQU TSR CAEITRRD bV o7, o, 7R b
—yXOD? 1 & 72 % TUNEL Y2412 &2 % DNA Wi BRI O A AT - 723, 20 b2 TOREHTA

D BRI T,

CAl CA3

20
80
70
60
50
40
30
20
10

Arbitrary unit

CE2 CE2 A4 2FF CE2 CE2 154 2E
R1 P8 R1 P8

Fig. 7. Semi-quantitative Detection of Amyloid Plagque in a Hippocampus CA region. Hippocampus CA
region tissue section was prepared, and of the amyloid plaque was detected by ProteoStat® Amyloid Plaque
Detection Kit. The fluorescent image was captured using a confocal laser scanning microscope. The
fluorescence intensity of CA1 or CA3 domain was evaluated by image J software and the results were
shown in the graph. mean+SD (n=3)
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2
S

4, FEE

EAEE~ U 22 VT, dd 0 K EEER SR OFRERE NUGEER 2 Mt LTz, — > H DI
Tl Hey #5-4Z X o CREBAIRE I MBS 5 0 b [RIRH TG L7z, AFEBRIZIW T Hey R IX E
NG Hey A & MM SN D BETH D 15uM LA ETH o728, 1458 O GR8ARE BN TR
D BN T2, Hey #5125 > T ALT B L ASTED _EF-ONEIEEORD 25380 L TR |
NFHSREFEED BN TV D AIREMED B D, b ABKIERIZE > T Hey (285D ALT 38 L Y AST fHANEK
TSNz, Hey OIS EMEDFINDOOE IZ Hey D H CEMEIC L 0 A4 U D IEMEREREOEA N B
%, LU, ARFBRIZIWCIRME, AR, B, kI Tl koo TEIIE0 Hitlen -
72o Hey lTFHATFIMUIZE D ATFF =12, BiESIEBIC L D A TF A= A8 S5, i
SR OBEFET X DR DFIR & 72 o THIEEANE Z > T % ATREMERC, & Hey I A F/L
EMGRIEDOAFNIE RS —L L CTHER STT /) INAATFA=UER R TSEL 2 b
TEY ., ATFNIRBREIZ X D FFHEEREDEE Z - TV D aREMENE 2 LD DRI A CTH
%, [RIRHIAT > 72BIDFEERIZIUNT C57/BL ~ 7 AIZ Hey % 10 7 H G- LT-354 . B5BIEN S
5 7 A H CRRFHES DIR T 2588 HiL, Hey (2 X 2F8FIHEVK FIZIETEHIRI O Hey #5303 Ch
HTEDTRBEI N R,

16 H# & AHRE$E- LT 23 18t SAM P8 ~ 7 ADFBHIGE /)& 7 0 — 77 A Tl L7255,
P8~ 7 AL L7ZiBAWEREN b AARKEBRICK Y, EFay ha—Lb/ps Rl ~ U A L[EFEE
Llpolz, b ABFEREDTBAMEREDHERH DR A FFOFREM 2R LT D, AFRTIL S i~
U A%WEA U CGRISREOFHG 21T o 7203, FUE b L—=" 7 HIE]HIZ SAM R1 + 7 2 & SAM P8
~ U ADFIEEI NI LT- 2205380 BV o T2, T D72, 4] 4B OBAME O T E% 16
WM ECIERT5 2 L L7rote, REBROBBIE DN EBEEC X AOMREREET 5720, RO
FEBRTIL 1038l SAM ~ 7 A % FW =,

BrBUCHEA L7z 10085 SAM P8 ~ 7 AIZH)— 2 HIEID 6 AHK S L ITEFHE=F A &35 L7z,
IKKBEERBRIC L D FRERE ) A MET LRGSR, b L—=0 I, b ABR, Bf X 2285 L
7o~ 7 AIHEE- LU0 SAM P8 < 7 AR T = LA~OERERH N RL e o7z, FlL—=V
ZBREENS 12 B BLUBIIAEENRBO b, 7 —77 2 M X DFHRIZBNTH, b ARK,
BEEC X 2ERIZE 5T SAM P8 ¥ U ADRRHEN NUE SN AEmNH o7z, b AHKIT 05%

(wiw) ZHRMLT-BEEE 52 TfRTh D, ~UANR—HSgBRLIEETDHLEE 359 Hic
D DI 071 gkg BW/day T, ZHVEIKRE 60kg Db R 2MEINT 5 EICHE 5 & —HIZ 43¢
DY ABRITHNE TS, BEFETF A3 025% (ww) ZIRINUT-REE 52 R TH D, ~ T AN
—HSgBRELIEETDHENERE (52 Hi- OEBEEITK 036 gkg BW/day T, Z LA {KH 60kg D
b MBI 2 EICHE T 5 L —HIZ2lgD b AHKRD L ITRFE- X R TN T 5, BEF=XX
I3 10 fERAEIR Cdd D 72 O TS B O EEE O KEBFHEFIR Tl 214g £ 725, AFRIOFBRTHEH L7-,
t AHREREE BICHEFICREARTH L0, LV EARTHEIRD ENDENE D DO
T D,

SAMP8 ~ 7 ZDEHIFEFICBNTT I RpOEREY, 7EF Lzl rxxT 7 —EOiEHk
RRDHENTNBE Y, FEFLal) o275 —BRRAYERE Tlam< 2o TR0, BEfH S
LA ZREE OME—DIFIBHL T EF L) v 2T 5 —BH|ITh 5, A >OEEFEERIZ L 5T,
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H AHREORBEIERUCZ X 5T SAM P8 ~ 7 A DFBMIGE N NSHERF S LD AIEME 2R LTz, F7-BFE~
X ADERGFREOMRAFFSZ LIRS D A, HEMEORGI RO HiLH, SAM P8 v 7 A
IZB W TCRRANEE I TOHE L 22 BRI L < o TORWY, FDT-8, b ALKRPLEFETF AN L
DEIRAN=ALTERA L TODNIARHTH D, REPEDFIA L LTI LIRIEDTTE i S
TR, RFEBRTIEH AHKR, BFECF ANTNHMNORL A TTE S SRS 6 T
0. PURILIER CIE W EHERI SN D, HEE CAl B XN CA3TEIN T 2 01 REHEDOERN P~
ATRD BN, bAHKE LOEFEOEBIUZ L > T CA3TEROT I 1A REMEOZEIWD L,
B BFEO R~ T, BABDFKTH DT 2 v A R BT F ROBECHRFIRHELR Lo
JRIRCTHD VU b S 7R AEOBEZ MU E TR EZRATZN, RIv VAL PR~ T ATE
DFRO bR o T, ARIERRE, 1786 4 7~ Al Tho, Z OBk I/KER COREERER
EDFENPHEERETVED DR TH 5, 10 7 ABBIZ/2AUTT I oA REER SRk L aoiaat i
SHLDD, 17 S CIIE R L PR R EE o 5 2 L b o T, IkEikRE xR — %
AWy 2282 07wy T 4 0 7 CEERGTT 5. Al @72~ U 2 % e h 72 BRI
TEFIERTBPE ) DIIEAIINC TN T, EITE T RE CH D EMGET 5720 Th o7, M) H
(ZHEATZ~ T 2B HOCTRGTT 5 2 & A H%RMLETH D0 L,

5. fEim

SAM P8 ~ 7 A % NGB FERRBR 21T > 7, 3 - AFED Hey 5-13 SAM P8 ~ 7 A DFERHNRE T
WEZ RFSN 2 ERHALMNNT 5T, 05% (wiw) B ABKRETIN L= REHIX SAMPS ~ 7 A D
FHREINE T2 TR T D1EH AR Z Ly, ZRIOBREFERORB I, 025% (ww) HBEET
FARME S b ABRFINE L RGO EIGRD Bz, SAM P8 ~ 7 A CIIMEEERDT I v A

RREHEDOZRE SAMRIL ~ 7 A LD BTV, b ABKRBIOEERT X A3 7 2 o1 R
DOFEREE TR LT, B LIREBILEFE & 23720 e, b ABRRSCIFET X R X A 7850
RECGEN A TP LRELIAN DIERIC K 2 L HER S5, BERLE IR CARE S D BB D> HEREE
THRFOERNPERTHY | 41, b AHRRLEHETF A6 FHRFDORIEZ AT,
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The search for anti-dementia factor form foods produced in Kagoshima prefecture
Hiroaki Kanouchi

Department of Veterinary Pathobiology, Faculty of Agriculture, Kagoshima University
1-21-24, Korimoto, Kagoshima-city, Japan
Tel/Fax +81-99-285-8716; E-mail, kano@agri.kagoshima-u.ac.jp

There have not been developed any clinical treatments of dementia yet. It has been thought that the prevention of
dementia is important. We investigated the anti-dementia effect of oral consumptions of Korozu related products,
Kurozu extract and Moromi, using senescence accelerated mice (SAM P8). In the first experiment, we fed SAM P8
mice on 0.5% Moromi containing diet to and compared the cognitive function using water maze test among control
mice, SAM P8 mice, and Moromi fed SAM P8 mice. SAM P8 mice showed cognitive dysfunction, and the cognitive
function was improved in Moromi fed SAM P8 mice. It has been suggested that homocysteine (Hcy) is a risk factor of
Alzheimer’s disease. We prepared hyperhomocysteinemia mice (over 15 uM of plasma Hey) by oral feeding of
homocysteine containing water for 24 weeks. However, the cognitive dysfunction of these mice was not different from
normal mice. In the second experiment, we fed SAM P8 mice on 0.5% Moromi or 0.25% Kurozu extracts containing
diets. The effect of Moromi on cognitive finction was reconfirmed, and Kurozu extracts also showed suppressing effect
of the cognitive dysfunction in SAM P8 mice. An accumulation of amyloid proteins at hippocampus CA3 region was
recognized in SAM P8 mice compared to control mice. The accumulation in SAM P8 mice was decreased in Kurozu
extract group. These experiments suggest that Moromi or Kurozu extracts containing diet are good for the prevention of
cognitive dysfunction.
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AFVBEMMEERERI) A YOF—EDFAS52 BT

(2 & BmRIEREBE DAZEA

SRS INIEE S =R =5 N A NI = NI = 5 S/

JEE VR B R S s A W A P S RS BRI 22 2
T890-0065 FEVETAGC1-21-24
TEL:099-285-8683

=HE

AW TIE, ADOIEE(Geotrichum candidum) DIEIFVER T T HR Y 77 7> aF—EPGITHD
WTC, FRATH RN FEBEL, PFFEMEEZRTE L QO DIBEEIROMIAZIT > 7, JilEMERE S31
H13K S31PG1 @ PG i 2 5t eI A FEP R MERK S63 Hisk S63PG1 DIRIFHIK & ATV 2 72 % A
7 PG #EH LTz, ZOFER, & 27 PG L, S31PGI [Alk, fHFtEEZEA L Cnb 7 a hXsy 5
—BPPNEMEZ R L, LEVREDOT AR RE0ff T 2087 bFF> Tz, £ 2T, MR sEk D
TSR LT & 2 A RO EERIN RN OV T A MEEISEV DR S 4L, S31PG
WZIIFAE L2y a-~ U 7 A4S, S63PGL ITAFAEL T e, LLEDZ & X0 | PG OH 741 |k
HEIELZ PPIGPEZRE L TV DA B 5 2 L DVRIE Sz,

1. &

H 2 OV (Geotrichum candidum LinK ex Pers.)i%, 138, FLBLG . EEY&E K Bio—%m
IIHE L, 75KDBEEIC BRI SN Y, BT AAR 2 ETe), & MO TR b M)
YN bR E 2 o~ R RIRE T H B ¢ 7Y,

FIDNOYAEEICIE, 7 3 SRR 2 /s TP R PERR & 78 S22 WO IEIN R ERR AN FTE T 2 (Butler,
1965), JRIRMARIZ K D FOVERIEL, ZKIRIROBIERER A7~ U, BB RO TRV, —i%IC
WUEAERIX, RIRE OME T 2 lasE iR (7 7 —8, tr7—8, ~IFF—8, 7
F—P 7 &) I X DHRIEED SR L D Z EMBEZ BN TS 23, KEL £/2, =7 F 45y
RO~ CTh DAY HZ 7 >af—1EPG; poly (1, 4-D-galacturonide) glycanohydrolase,
E.C32.1.15)% W L, ZHVE TIZ, WEMERR S31 38 L USEREMRL S63 L v . ThEFho PG #Eis
F(S31pgl, S63pghisV m—=1 7 I}, REERZ AW PG ORBRIZE Y | JrlEE & IR
WEEAELTNDDIE, PG OFF>7 1 b X7 T —BPPYEMEO A TE(S31PGL IHMHA Y . S63PG1
TEHEE N LD HDOTHD Z ERHLNE RTINS 9,

PG {EPE & PP IEMEDOM) X 1%, [F UAMESE S CITodL, PG IEMEIL, RY T Z 7>y v Ui FVEIC
L. PPIEMEIE, REETHL 70 NI FUREETH S, 71 X7 F U0, RN AT
LTV EASENE S MO Z RV ER E LG L BMERBEEL L > Tnd, Lol
PG OfAFALNFE ST HDIX, 71 NI FUNICHFET DRI 77y afgThsb, O£,
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PGIZL Y, PPIEMRRAR L DX, 70 XV FURNIZHAHRI T T 7 a U RICFEETE A0 E
IDDETH Y . ZOFEAHREIZ. PG DMIEERALOE 0 ICH DT 7 A MEENEEL T\ 5T
RUINETFREND, £ 2T, ABFETIE. S3IPG & S63PGl MV, Y71 MG E AN
2% A7 PG Z1EH L. ¥ 7V A MEEMN PP IEMEICE D> TV D00 E ) nEaiid LT,

2. MEHE HiE
21 EHE, BREBLOSFRXIN

PG RHUZIL, WEE#RECH D SP-Q01 Schizosaccharomyces pombe (leul-32 h) (Stratagene)
Wz, BHUIE. YPAD AT L UGEREH(~T b2 20g, BERHHIHY 10g, 727 A hr—2
20g. AT T = 40mg. /K 11, %K 15g) 50ml %= fH\>, 30°CCTHs#E L7z, 77 A 3 RHEIREIZIL,
Epicurian coli XL1-Blue % F\ >, LB #i&{A ¥ L OERIEHI(NaCl 10g, U 7 k2 10g, BERHHH) S¢.
FEK 20g, 7K 1,000ml)Z T, 37°CTH:#E L=, PG #EIHT 7 A I FIZiX, pAUR224(Takara)% Hu>
7

22 X AT PGRENT Z—DHEBE

S31pgl ORI 2 Gty 7+ Mk E 77 A ~—S63-31-Fu-F01, S63-31-Fu-R01(Table 1)% ]
VN, S31pgl & & Te pBlue-S31pgl 9% #5782, PCR Z1T- 7=, HAWEEMIL, pT7Ble (27 n—=17
%, Kpnl JLEEZATUN, BT %2 2 4 7 —2 3 VIV,

Wiz, S63pgl WERIZE 9 1 DD Kpnl A FZE AT 5729IZ, pAUR-S31pglSig-S63pgl'®?
%8, 77 A ~—S31pgl-Exp-F. S63pgl-Exp-R. S63pgl-Kpnl-B. S63pgl-Kpnl-C(Tablel)%
HVN, in vitro mutagenesis PCR 17572,

Kpnl %A s 28 AN L7z S63pgl % Kpnl JUEE L | AL & B 71 MEliz D Br | FIRERC
MLEE L 7= S31pgl HiKWr % In Fusion Advantage PCR Cloning Kit (Clontech) % H Vil L 7=
(pPAUR-Chi-PG1), KEARifhuL, Fig 11577z,

Table 1 Primers used in this study

Primers Nucleotide sequences

S63-31-Fu-F01 5’-ACTGTTATCTTTGACGGTACCACCACTTTTGGT-3’
S63-31-Fu-R0O1 5’-GAGGAGGTAGTAGTTGGTACCAGAGCTCTTAAC-3’
S31pgl-Exp-F 5’-CCGCTCGAGATGCTTTTCTCTAAAT-3’
S63pgl-Kpnl-B 5’-GTAGTAGTTGGTACCCTTAGCAAGAACG-3’
S63pgl-Kpnl-C 5’-GGGTACCAACTACTACCTCCTCTGTGG-3’
S63pgl-Exp-R 5’-CGCGGATCCCTAGTTCTTGCAAGTA-3’

23 EREHEOWE

PG {fPEIX, Milner & Avigad DJ575 DIZhE - TITW, PG IEMED lunit 1X, 1 BRI D-HZ 7 > 1
P Tpmol (ZAH YT DB ok A Wit DTEMEE & EFR LT,

PP IEMEIL. DAY —L « REEE Y 12X, LEVHRO T T MY F o L0 s LT wvsiE

- 18 -



ROFUBEE L, 70 b7 F R, LEVRENSEIY B 72T VR R A 2%~
ALY JEET Y T AT, RIS F U BT L, WA — )L - BREE TG L S B AR
PRy F o B 2 CTHY RO TS 72, PPIEYED Tunit 1, 1 BERIC lumol D-4' 7 7 Y & U FRIZAR Y 4
DAY F o Y DTE MR L B LT,

24 SLISHEEMRYT
Swiss-Model >'>' ZFIH L, AERV—FT Y VKLY, PG O Z FHI LTz, kM
WD HERIIL, Dali pairwise comparison”% VN CTT - 72,

o
PN = /7 SV40

polyA

PAUR -S31pg1Sig
-S63pg1

in vitro mutagenesis PCR
PCR

Kpnl ~ Kpnl Kpnl Kpnl
A
S31pg1

pBlue -S31pg1

S63pg1

\

Kpnl Kpnl
o Kpnl  Kpnl

A

pT-S31pg1-KK

Kpn| treatment
\fusm CIOnV Fig. 1 Construction of chimera polygalacturonase

expression vector. Primers are A: S63-31-Fu-FOl,

PAUR -S63pg1-KK

B: S63-31-Fu-R01, C: S3Ipgl-Exp-F, D:
S63pgl-Kpnl-B, E: S63pgl-Kpnl-C, F:
S63pgl-Exp-R.

pAUR-Chi-PG1

3. MRELEBLE
31 ¥ A F PG D PG i&#

S LT-% A T PG JHI~_ 2 # —pAUR-Chi-PG1 % S. pombe (Z3E A L, PG {EMERIE O 5 & %
T 5 cup-plate assay & "N X W RBWEEZ A7 V—=2 27 Uiz, BRICKD | TEEOREN R 572
72, H b PG IEMEZ R IR AR L7 (7 — 2 13R L TR W),

S31PG1, S63PG1 BLUF A T PG O PG iFME% Milner & Avigad D )51k D CHIE L2k H, W
D PG HFIFAL, 0.5 unit/ml, 1.0 unit/ml, 0.1 unit/ml ® PG IEHZRL., ¥ AT PG &, IEHHEDOH
HARBECHIL L TV /=(Table2), L2>L., F A F PG OJEM: unit 23, S31PG1 X2 S63PG1 & Fh Yl
S22 EMb, BELL, XU EORBEIMED o T wREMER B 2 b7,

32 ¥ A5 PG D PP EM

S31PG1.S63PG1 3 LU A 5 PG D PP 1A J1 /L3y — L iy 1z 12 0 E L7 fE 5. S31PG1
TlE, 1.3 unit/ml & @VEEEZ R L, £, ¥ AT PG b, 0.6 unit/ml OJEME% 7R L7~ (Table 2), —

- 19 -



F. S63PG1 1%, PPIEME L RE 7o T-, LLEDRERNG, MBS OB D ICH D75 A
KEYSEDYS, PP IEMEZH - TWA ATREMED IR ST,

Table 2 Polygalacturonase (PG) and protopectinase (PP) activities

PG PG activity (unit/ml) PP activity (unit/ml)
S31PG1 0.5 1.3

S63PG1 1.0 0

Chimera PG 0.1 0.6

33 ¥ 25 PG D LEVRERSIERE

WIZ.S31PG1.S63PG1 3 LU A T PG D LE L HP(T A RS D50 ifRe % 30 ~~7=(Fig. 2)s
ZOFEF, S31IPGlL BL N 2T PG 1, 7/ RER LT, S63PGL 1, 1FE A LR L
7ol U EOFRERNG S 7 A MEED, TR RGRICEEL TWDH I AR L TWND,
S63PGl #EEHTLEVRE T RSN TODT IR RIRH LR, Ziud, VEVREN
AT D AT FUonipf S, —filFts - D Th 5,

Fig. 2 The ability to degrade lemon peel (albedo) of expressed polygalacturonases (PGs). a: negative control
(culture broth of Schizosaccharomyces pombe), b: S63PG1, ¢: S31PG1, d: chimera PG.

3.4 PG ZIKHEE D B
S31PG1 & S63PG1 | A&z kbt L7z, ZDOfEF, fbIESHAL O FEIN Az LT, &
DRI DEFTHFRD BT (Fig. 3), FTH. S31PG1 D GSNS(92-95) DL, A /LT D DIk
L. S63PG1 ® GGNG(91-94)i%, o~V v 7 ZMIEIZ /2> TEY . K&  Hig o TWiZ(Fig. 3, 4).
DEYN ., OV T A MEEDEWA, PP ISHEIRIIE) A /i LT 5 ATREMEDS RIE ST,
ZIETIZ, PG RFMEICH X DB OV, BB LTV D Lol nd 5 00— T,
B LenWe T a8t bds "), ZhET, ZOFEREHIT D720I00E, BER ORI EN
HLDOTITRNNE VWD T & LINER Rl £To, IHFREMAEY THmWEERIEEZ RTH O
FEE L, BBLEOBENZT TZOFERZHAT DITEHR N H o7z, Ll AWFIEORE R
5. PG IZi%, EMED R/ 5 PPIEHZTRT O ONFIEL, IO PP IEHEOREEDFHIRMIC AL
TWALZERHBLMNERST, SBIT, ZO PPIEMEDEWVE, PG OV 71 MEEDE A
LTEY, ZOEWR, 7'a T FU~DOFERREAE LT 5 AlREMED R X7,
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Clarification of pathogenicity determining structures of polygalacturonases from
Geotrichum candidum by constructing a chimera protein

Masayuki Nakamura * Kenta Tsuruya < Takahiro Matsumoto * Hisashi Iwai
Laboratory of Plant Pathology, Faculty of Agriculture, Kagoshima University
1-21-24 Korimoto, Kagoshima, 890-0065, Japan

Abstract

In this study, we constructed a chimera polygalacturonase (PG) protein by recombining S3/pg/ and S63pgi.
The expressed chimera PG showed not only PG activity but also protopectinase (PP) activity and degraded
lemon peel (albedo), indicating that the recombinant region has an important role in PP activity. Thus, we
compared the secondary structures of the recombinant regions of S31PG1 and S63PG1. Interestingly, the
upper sites that are adjacent to the substrate-binding sites differed; there is a difference in the a-helix structures
of the sites. S63PG1 has an additional a-helix structure (Gly91-Gly94) in the region. The predicted structures
suggest that the upper regions could be involved in affinity to the protopectin in lemon peel and thereby

determine binding, i.e., pathogenicity.
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Preparation of angiotensin-1 converting enzyme inhibitory peptides from
shark muscle

Kazuhiro Shiozaki and Hayato Ichino

Laboratory of Marine biochemistry, Faculty of Fisheries, Kagoshima University
4-50-20 Shimoarata, Kagoshima 890-0056, Japan

Angiotensin-1 converting enzyme (ACE) plays a crucial role in the hypertension. Here, we tried to
find ACE inhibitory peptides from the protease hydrolysates of shark muscle. The muscle was digested
by food processing proteases for 5h, and then peptide fractions were obtained. The yields in these
fractions were about 12%. Three peptide fractions were found to possess significant inhibition activity
toward ACE, while endogenous peptides did not show the inhibition. The protease incubation time
was assessed to obtain more effective peptides. The most potent peptide fraction was prepared by
Thermoase® digestion for 5 hr. The bitterness of the peptide fraction was little, indicating the
possibility of usage of shark-derived peptide as food ingredients.

Next, we tried to identify ACE inhibitory peptide from Thermoase® hydrolysate. The crude peptide
was dialyzed (MWCQO:14,000) and low molecular fraction was fractionated by HPLC using
reverse-phase column. Because some ACE inhibitory peptides were found in some fractions, the most
potent fraction was applied to the further separation by HPLC. Finally, the peak of active peptide was

identified.

- 31 -



- 32 -



NAFTITR)—=LFEMAV) oDO-ODREHEL

IR —IVEEMMIATLORMRRE

i

FEVL S R RF BBl TR FERHE 2 - (L T H K
T 890-0065 UL/ i fk T 1-21-40
TEL:099-285-8342

2B

WA, HIERKIEEAL 2B X b ABBtOFREEZ A 27®lc= X 7 —VIRINAT Y Y
YOERNED LN TWD, L, =¥ =AMV ) oy ) —LVERE
R AR I ET A FIEERAE IR TV Ry, £ 2 TAMETIE., @REEE YA
FEHREAEICER TS 2Lk, 7a— AR CRE S5 XF 05 (SPR) 314 % F|
L, BEfEEICELVAOETERLZHUTEDE = AT LEREL, TV U UIC
WMEaNnTWbL=F ) —VOPRERIEZAT O 5 TIEDOIE 2 AT,

HE SPR MAEZFHTHMETITEETLITIREMEHT L2 LB 200, KI5 TIE
LM CAFRES 2T NVI =y L 2GR EREE L THW TR EZITo 72, T OREE.
Y LED R AMR L=Balcm® 7 —AlINAT Y ) v ORI R IC 35 T B AT
RINEER LU IREEENARERE Y- L THFETELZ R o7z, L,
BRI YV o HIZBE LT VI = U AR E & B BEMEE L O X B E T
EEHWTBRILIZE ZA, LG FOWREN TR I, REMOHEMICEL
TRHERREENLETHLZ L b o7,

1. #
R, BEEHOBBIZHAVWZ XL —GHROFENGE>TND, ZOFTHMHEH
FEBNIELS MENE S 2 A IEHEEESFICHENMERNICH S YV, 72, AhoHED
TN 2 HEERIBBEAL ORI RO —BR E LT, NA AT J—)VIMA Y U > o RN
BE > TWD, 2004 F£~2020 FFDOMICBATO T V) e B ) — V& 3% LT AT
YUY UATEIH YU ) EEE LG E ORMREWE % 5 0 72 B 2 R 1%
11,000 F]/ton-C02 & . KBGEM (RFEIT 4 K EMFEEIC L7284 140,000 [
/ton=C0,) °/NA 7' U » K A— (64,000 M /ton-C0,) & tb#z9 2% & CO, PEH D B8 % 2 i
AT ZERHEKD 270, BREMNRENOEZTCHLARZTOFANE KT S Z L0
TR 5,

L2l BEt~ox= % 7 — LR, AARENICEW T MHEREHZREDLED
fefR7n CICBT DO — Mk EiE (KEMMEE) ] XY SEBETLARD LN
TV Y EBIT, =X —AEMAY ) FRE LT, =4 ) —LEa 8N

- 33 -



ZNWEBEOT YY) vV OREE SIS ELEEEREORE, £ OB
LEOREEBROBEBBEMENEE > TN 5D,

Lol BIEEAT Y v e ) — VORMIET T, T AZa~v T T 7-<
AANRZ hr A R Y—(GC-MS) R 7 — U = BRI OO EEVE (FT-IR) . B X OB
HgE (NWR) Z2FH L2l E, 2o kEd =2 —F vy NT—27 LIEEN DMK
OMREIREZHE L 2FHENEATD2HEE AT AEZFHALEEEARO T "V L
DRI AT £ 2 BICET DMIENIZEALETHY, #ft - TOHBRAENT
TRV, BFHRERIIREVE —KOHEE DO RICEE SRR D H O TIEZR
VY,

Fl 77 AE B (Surface Plasmon Resonance; SPR)BAZL L%, U XA ED
BRI R AEEH ICEREREEEZER L, 7V XLAONEE» L NHE A T TEK
FEaR SR, AEOEESCARNAICKTFL TRET I Ax vV MEE,
SERBIOVINEHEML T IMEOBITRICL s TEENRELIRE S 7 X K
EDIIFIZ LY | IO =R ET 28R THDH, SPREZ TSR & & OB
DAHTERIDBG DD, REOACREY DR EEZZ I, KEETLOMHA
TER72 D THRERIEENHGEOND Z EBRFFHTH D, SPREZGICET 25 TIE, A
x> TRINEEZRD D0, AEEZESE THREALZET 2580320V,
HNERCEBERER SR ENME LD HVOEMEE 2 BEEEZH T DR
ReEbind,

IHhIZH LT, RFETIEHESRBEREBEZ T 7 A XN—ARBREIZERT 2 2 &
\2X D SPR Bl A LSRR L, Fil e Oss L 2 53 2 721 TRBFO RS it
REFPWTEE U=V AT AEBET L LR LTS W, X5, SPR
G EFMATLHE. BEIILFEOLEE B OAE 71T SPR R @& R 23
ENDEN, AFEETIEZ, CNETICTALI=ULTH SPRESZZAATELZ L%
RWELTWa W, ZZTARMETIE, ZMTROVPORESRT VI =0 LE&)E
B L L, = ) — A ZIRM LT Y Y DT B ) — Va8 % s 8 8 (2 3
LY =V AT AEMEL, TOMRBONERHERICKIT LT YU kot
V= ~DEBIZOWTHRHEITo T,

2. B

2. 1 EEISXEVHIBSPRIEBR

M6 AT =R DN i WK ARV IR A~ R AL EDOANHATATT DL &, BN
WREZY, KERIZEBWTHEOARFALERICKESF L THEEDPRELZ ARy Y
NERFEAET D, ZOFRE, SEITREARREICEIHt meRERIFEET DL, K
HICHAET DHREFNLBL, KA 7 AEFVERBEL, ZOEKICHE LT
FNF—DERLARADONEARINSND, ZORBHRTIRE T 7 X € I
(Surface Plasmon Resonance; SPR) & FE(XAL, WU S 415 = R /L ¥ — 34 8 5 & 2
fit L CWORBIOFEEBRIZE > TRIESND, —KIICHFERITIEIT R & B2 B%
WL, SPREZICEVBINENDERRCAELZRET 52 LI2L0 ., B0

- 34 -
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Fig. 1 A principle of the SPR phenomenon with a bulk prism.
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Fig. 2 A principle of the SPR phenomenon with a metal-deposited glass rod
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Fig. 3 Schematic representation of the sensor system.
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Fig. 4 Refractive indices of the ethanol-gasoline mixtures.
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Fig. 5 Response curves of the Al-deposited glass rod SPR sensor with various LEDs.
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Fig. 6 Response of the sensor to the ethanol-gasoline mixtures with various

concentrations.
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Fig. 7 Surface image of the aluminum film before and after dipping into

the gasoline for 24h.
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Fig. 8 XP spectra of the aluminum surface before and after dipping into

the gasoline for 24h.
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Development of convenient sensor system for rapid measurement of a
concentration of an ethanol-gasoline mixture

Masaru Mitsushio

Department of Chemistry, Biotechnology, and Chemical Engineering,
Graduate School of Science and Engineering, Kagoshima University
1-21-40, Korimoto, Kagoshima, Kagoshima 890-0065, Japan
Tel/Fax +81-99-285-8342; E-mail: m-mitsus@apc.kagoshima-u.ac.jp

An aluminum-deposited glass rod sensor system for measurement of ethanol concentration in
a gasoline-ethanol mixture has been developed. This sensor has a LED as a light source and a
PD as a detector of light intensity and it is based on surface plasmon resonance phenomenon.
Aluminum was deposited on a half side of a glass rod and fixed in a glass tube. It allows easy
and direct monitoring of an ethanol concentration. The transmitted light intensity from the
sensor decreases as the ethanol concentration increases. However, deposits of the sulfur
compound were observed on the aluminum surface with an atomic force microscope and an
X-ray photoelectron spectroscopy.
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oogooooand

Tablell Oo0o0oo0oo0Oob0Oob0OoboOoDbDOoDdmg/i0090

Ooodo O O 0 O
Asp 205 146 74 109
Glu 204 158 124 113
Ser 89 64 16 14
Asn 66 119 69 67
Gly 105 107 102 27
GIn 295 298 N.D. 39
His 19 18 N.D. N.D.
Thr 62 33 4 N.D.
Ala 218 178 71 28
Arg 223 282 52 20
GABA 93 80 59 45
Pro 125 216 127 82
Tyr 70 117 9 6
Val 91 117 10 6
Cys-Cys N.D. N.D. N.D. N.D.
Met 33 62 N.D. N.D.
e 59 65 3 1
Leu 120 159 12 2
orn N.D. N.D. N.D. N.D.
Phe 70 99 9 2
Lys 62 97 15 2
Trp N.D. N.D. N.D. N.D.
00 2209 2415 759 561

N.D.:ODODODOO

Tablel2 0O0O0O0O0CODOOOO
0O 0000 (mg/100g)
OO0 NasO  KeO  Ca0  Mgo FeO P- 05
9.8 791 2230 73 1899 21 4608
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Development of New Rice Processed Food Using Hadanuka

Kazuhiko MATSUNAGA, Kaori SHIMONO, Shinji SETOGUCHI
Food and Chemistry Division,Kagoshima Prefectural Institute Of Industrial Technology
1445-1 Oda Hayato-cho Kirishima-shi,Kagoshima,Japan

Abstract

Cookie was made as an experiment using hadanuka,and property as a
material of cookie was evaluated.lt is investigation about the
physical properties of hadanuka on which koji was made to act,and as
a material of cookie was examined.There is little saccharide of
hadanuka,but it was suitable for the material of cookie by adding
sugar to hadanuka.The cookie adhering to rice origin materials,such
as rice bran oil and rice flour,has been made as a experiment.
Saccharide and amino acid increased by making koji act on hadanuka.
The phytic acid with which it is apprehensive about health impairment
is reduced.lt was expected that inositol and a water-soluble inorganic
ingredient were raised.However,hadanuka on which koji was made to act
and the cookie using this presented bitter taste.Although the bitter
-tasting amino acid total amount®s having increased and the thing which
the insoluble inorganic ingredient solubilized are considered as a

factor,the technology which controls bitter taste is a future subject.
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ALEXDBRIAEZKH~<Y—H—& LTD microRNA

= EA

R VL Joy R o T BR 2 S o PR BR 2 7l 2 (R 2 Wi 7
T 890-0065 [EVLEHIALIT 1-21-24
TEL : 099-285-3527

=
=]

W, FHEBAAS A~ —D— L LTHE SN TV DnicroRNAOHE R DZHr~—0
— L LCORREMERR L, LBERBIESF L IEILBERRBIEF O ZEE L, qRT-PC
RICTRIEY—H—& L THE SN TV DmicroRNAORE A2 HIE L7-, miR-125b (p=0. 04
04) £miR-205 (p=0. 0223) IZHB VT, AFERBIEF THEIZCUEDIKT (microRNAFEHLD
D 257 (Wilcoxon—Kruskal-Wallis®DHE) . AERIFIEL DCalifornia ma
stitis test (CMT) SEEGMEFLIT T OmiR-125bIEBUTFE A £ 5 TR L TV
fEfAR LD H2. 465 L 4. 25 @ Z R LT, ABERBIEFIZE O TniR-2221 30T CM T
R BSOS EFLTE DS — R OB MR LV b2~ L7z, A1, microRNA-125bITHL,
AR FENE L R B0 5 Himi croRNAD AIREME SRR STz, A% ITV v T Ba <o L ¢,
1) AT ROBBMEOHER. 2) LFERIBFIKFEOnicroRNADF I L, 3) A
RIIE T HImicroRNAORRT & METH D,

T

PEEENY) ORI R 2 i/ NRIZT 21213, RO R & THITEETH D, B
JRPEFEIZB W THAERITEIEEE WO, RFE & L Cmbsl b 2 s 9 2 fe Tl
FoNRVWHETH D, HERD T 0 %ILEERIER Z R S RWIBTEA & & 5 biviiIKE
LA DR B 22 WHE OB N L EN 5,

microRNA({Xin situH.-Don time TYEM LIBIAWAEMIBLS (IEH REAESENL, £E2E
RIRZ., RREDORAE LERIRARE) TEERKZE ZRIZL, 1) WEOA D =X L2 BI5
FREADS X R EEROFE L~V CTHAFCX 5, 2) MERREEREMEOE Onicr
ORNASY TR D~ — 1 — 2R B0 T Th DY,

INET, FOmicroRNAIZE L TR DB TE U THELE RNV AL A VFREDOR
P33V TmicroRNA-206 DFE BT ZEAL 3 8 o 72 & 3 B HAED CHE ML DOmicroRNAD %
B A S EAS IS ORERS OJE S 1CmicroRNA-3783 B 5975 Z & 2 ERME ST Y,
— 7 CHH T OmuicroRNAD R BT AL O v h O & EH 224D 3L 5 DmicroRN
ADTFAEN 1 T OHESNTVEDOHRTH DL Y,

AEIOFFEITTE, FHOBEB AL A~—h—L LTHEH SN TV SmicroRNAD ILFE
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ROGW~——E LTORRMELZREZETHZ 2 HME L, 1) ABERBIESF, 2)
HEHFERIIEF DO ZERE L, QRT-PCRICTHFEORIE~—H— & LTHNY. SN TWD
microRNADFEBL 2 HIE L7,

2. EB®
2- 1 BRI
LIPS 7T EHE AW, M IEA 4 HE»SOBILL . California
mastitis test (CMT) EOEIEIZTAFEROAEA MR LI,

2= 2 AW v VL UL ER
G 3B D EREF TH4 IS TRERBE L, 12577Xg T 10 /7 (4°C) =il
%, EELZEEL, RNA OHHE T— 8 0 CITTHRIEL T,

2- 3 RNA i
mirVana™ PARIS™ Kit (Applied Biosystems) Z T, v MIHLEEIN S 70 ha—
JUAZHEY, Total RNA Z4ilitH L7, & v 7, SEEHR—T 572012, 3T 3001
ZAHIZ =,

2— 4 microRNA & BRI MHRE. PCR SUE (QRT-PCR)

gRT-PCR I% TagMan microRNA Z FHWTC . F v MIfEREI A 7 1 b a— LIZHEVW T o 7=,
AAFZETlE hsa—miR-122, hsa—miR-222 . hsa—miR-125b hsa—-miR-204. hsa—-miR-205 (Applied
Biosystems) ZMEMTIZEEA L7z,

WHR GRS, 0.2ml PCR 5 = — 7 (FastGene) (245 % —% >~ K micro RNA HFS&MH RT
Primer 1.5p 1. 2 %A BAhH RNA ¥&¥#E 2.5u 1, Reaction Mix 3.5u1 [Reverse
transcription buffer, dNTPs (2mM) . RNase inhibitor (0.5U/ u 1) MultiScribe™ reverse
transecriptase (7U/ u 1) 1 ZIEFI L. 16°C T 30 43f. 42°CC 30 45, 85°CC b 4y it
ATo72, WIZ RT PEM) 1.3u1 % 96 7 =/ 7 L — b (3425-00, BIO-BIK)(Z43iF L.
TagMan® universal master mix II, no UNG & TagMan microRNA assay F3K (Applied
Biosystems) ZiRF1 L. U 7 /L% A L PCR A5 A 7300 (Applied Biosystems) & VT,
PCR S 24T - 7o PCR PG, 95°CT 10 spfHIRUR S 72, 95°C15 ¥, 60°C1 73l &
40 A 7 IV TIT o T2,

2- 5 qRT-PCR Sttt A D AT
U7 %A LPCR THEON-FFIL, Applied Biosystems Sequence Detection Software
Version 1.4 7300stem SDS software Core Application Z T L7, &I
HERhRRICR LT, B AREL, Yol O CtEEZRE Lz, Y72 Eo
CtEZRIE L, FHEET T NLO CtiEE Lz, 40 %A 7 /LT RS ST,
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Ct ENEHTE 2o b DI ¥ —% > F® microRNA MFEEL L T\ 7w EHIEr L 7=

(ND;not detected),

RIFEDNTEYT TN D ClED B AACL R AW EEIEIC LY . o7
[T BIEE T GEBLE A IEE Lo W s 1) OFER B 2 [l Lo, ARBFFETIE,
TRTORGD Ct EOFEE A FEAREL L Ct HD7E (HBEE 7O Ct fE— 3T X TDF
Ct fif) 22D ACt fEAZ V> T NAEIZH I Lz, D%, & microRNA 2, X TOH 7
NOHFTATED IR S KEWS T2 7L e LT, ot 7 vo JCt fED
2 &I NDACt - EHEY T A0 ACt fE) D25 AACt BE D IR L
Tz FERIE, REY TR 1L Lo x=2 A L L TR L,

2- 6 gl
BEER O Ct fED =% Wilcoxon—Kruskal-Wallis O E THEAT L. P<0. 05 & 5Eta &
LI L7,

3. FER
3- 1 HE RO
THAH 3BT 7 < &b 1 FLEAIC ONT MRS CHREESUS DS B S v FUBE R 2 RIE L TV,
FLUBRFIES 3T 2 TITFE (4 0CULE) b -oT,
Table 1. Ct values of the microRNA gRT-PCR

MNon-masitis CMT| muF-122 muR-125b muR-222 muR-204 muR-205
A—1 ND ND 31.7 ND 358
A—2 359 ND 31.8 WD 45
B—1 35.0 ND 31.9 ND ND
B—2 ND 37.0 289 ND 3ile
C—1 374 ND 31.1 357 ND
C— 2 WD 343 28.6 WD 396
=1 394 ND 307 ND 363
D—2 ND ND 28.8 ND 372
Average 36.93 35.62 3043 3575 35.88

=D 1.69 1.36 1.34 0.00 2.36
Mastitis miR-122 muR-125b muR-222 mR-204 mmR-205
E—1 + 36.9 243 241 36.5 300
E— 2 373 26.2 31.8 392 318
F—1 + 37.1 256 298 WD 333
F—2 352 249 31.3 WD 327
>—1 + WND 23.5 27.7 WD 32.0
(>r— 2 379 236 299 37.6 328
Average 36.90 24 68 2911 37.79 32.10

=D 091 098 2.60 1.12 1.09

Alphabet indicates each cows and following number indicates the breast. CMT;
California mastitis test and + indicated the positive result. ND; not detected.
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3-2 microRNA qRT-PCR f&HT

aRT-PCR 1345 2 FL3 57 DFIT 2T L. FLBE R TIELCM T BEESUS MR & FErERL
aRATE GERLBERBIES ; 8. ERIIEFD CMTEERISHE ; 3. B ; 3),

microRNA qRT-PCR fi#AT D5 B3 table 1 |\ZR4, AELRIES Tl miR-204 28 3 ILE.
miR-122 728 1 ¥L53 TR T & 2o 7o, IEFLARISIES TIE miR-222 O H 032 TR T
T, ERLSMIEFIRETE b 072 <, miR-204 (X 1 ILEOA TR SN,

miR-125b (p=0. 0404) & miR-205 (p=0. 0223) IZFB VT, FLERIIEF THEIC Ct DO
T (microRNA ZELOHN) A BT (Figure 1),

HHARIIES, LB RIIEF D CM T BEGEFLIT & st otz A ACt %
PN FEHEY E BIEIC L V4T 5 72, miR-1256b TIXFILERIIES: (1781. 2 f5h 5 11473. 4
%) NIELERFBIES ERRETH - 2HETIMHEE 6.51F) L HFEL S RBEN
ML TEY, 62, AFERBIEFTHE A0°CLLE) L7ofE{ko CM T B MERL
T (6496. 7 fi7 & 11473. 4 £F) 1ZFEL TW R UVWMEKD CM T EEMERAIT (2700. 1 £%)
I bEEE R LTz, LERISEFICBO T niR-222 1304 H CM T RSO FL
HOE—EROBEELH L bEEE R L (BT VEE, F, GOBMEILH Ot
FEEUE 5 220.4, 4.1, 18. 2 % TRaMEAA OFEXFEUE ; 1.1, 1.5, 3.91%),

miR-122 miR-125b
42- 40- p=0.0404
] o
030 o 0 35| — o —
B384 o 3 A
« _.'.'._ (1] 30'
5 361 OO . > .
J [ ]
£341 p 2 —vge
32 — — 20 , .
Non-mastitis Mastitis Non-mastitis Mastitis
miR-222 miR-205
91 451 p=0.0223
0 0
330 L0020 '. . E: 401 o
CoC o O
S o 835 —O5— .
25 o — gt
5 * 330 o
20

T . . 25 r r
Non-mastitis Mastitis Non-mastitis Mastitis
Figure 1 Comparison by qRT-PCR of microRNAs in the milk obtained from

non-mastitis cow (open circle) or mastitis cow (closed circle). Horizontal line
indicated median value.
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4. B
ZHETHHAFD microRNA OFRBUEET WA 1T 072 < »Y HBERIIEF OO
microRNA DFBUTEI T 2 &1L/, Al qRT-PCR £ THIERFITH O microRNA %
HET D2 LTk Lz,
BRI HLER AT T, microRNA-122 & 204 LISk 34 B4 7 VLA IR AR & 15 5
N TSIZHIENRFEETH > 7=, BFIZ microRNA-125 b (ZBF LTIty Ct fEMN 24.7 YA 7
NEFELLSRBBEEMNARBO N, —HFCTHILBERLEOAIZTBIT D Ct
mw&Mﬁ%uﬂfi§<@#/7»?%?%7»%L@ﬁmﬂmgf%b*E%ﬁ
L 72 microRNA-222 LAZF O microRNA (FIEH LA HITITZ S FIE LW EE X BT,
S 512 microRNA-204 (ZZ < DY IV TRHRIHTE T, MHAIRE TH 72 7L TH T
RTBHFAITNLUETHSTZZ D, AHFHFIZITIEEAEFE LRV EEZ BND,
FHERFIEF DI TL < I L T2 microRNA-125b [XFEFERIEIES TIXRH
WRD HNTZHEA S Ct N 34 A 7 VL ETH Y | FLUBRFIEFF5 Z AR B microRNA
DA REVEN R S U7, £ 72, microRNA-125b [ZFEEAICEEOILERFETL Y &% L
DT ZENOHBROBIEEZ KL TWDLAREME L E X bILD,
ABEIOFEFR D microRNA FEL/ N — o THRERW O ITFLFE R IFEAEF D microRNA-125b T
IXCMTEEISOBGME, BRI POLTEIETH D Z &, —F T microRNA-222 [THL
BRBIEFAINT TOHREEELRTZETHY . LWERERIEL TORWILEN L ORI
THEEZRERNWZ 2T XRY | ABERZHOERED SN~ —T— &0 5,
HERFIIEAT FITIT A MmERZ EOMBIR DN E < G END Z &b, JIEIC A fEK
EORMNIBETE 2, LN, o 7RG TR L, 0% ICH
%ﬁ“k TEELTRNAZMHLTWDZ L, F72, %< D microRNA 23 CMT DR & f2
BIIRF LWL Z R LTS Z D, SEIORRITFITF D microRNA ZfllE L T
W5 &l LT,
SRITY TN U TR R O B BLEOMERE . S BIT, [F— 8D bR
YTV T EATV AERDOIBFRIZAE microRNA OFEHENLALT D 2> ORGS0 2
Thb, £77. ILERFIERTOILIT microRNA HIE Z4TWVIFEIE D THIAFIEE TdH D DD
BETb L TH D,

5. #iFE
AWML 2 AT T DI H 720 | AFFEBIA & TE N 2 i [V E AR R SR AR e AT, Ok 0 i
B L BT ET, ERY TV OBIL MITIZH WD T B IR R R A D
AT R & B IR R R B B O AL RS2 e BT K D RS L BT £,

6. 5| F3CHR

1. Calin GA, Croce CM. MicroRNA signatures in human cancers. Nat Rev Cancer. 6:857-66.
(2006).
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MicroRNA as the new biomarker in milk of daily cow with or without mastitis

Naoki Miura
Department of Veterinary science, Faculty of Agriculture, Kagoshima University

1-21-24 Korimoto, Kagoshima 890-0065, Japan

Recently, the microRNA is promising the diagnostic biomarker of the several diseases in
human medicine. Previous studies indicated that microRNA exists in milk both human
and daily cow. However, no report has been investigated the existence of microRNA in
mastitis cow’s milk. In this study, we hypothesized that microRNA will be a diagnostic
marker for mastitis of the daily cow. We measured Ct values of several microRNAs
(miR-122, 125b, 222, 204, 205) in the milk from the cows with or without mastitis by
gRT-PCR. The Ct value of the miR-125b and miR-205 was significantly decreased in the
milk of mastitis (Wilcoxon-Kruskal-Wallis; p<0.05). Our findings suggests that the milk
from mastitis cow contains the specific set of the microRNA depend on the condition.
Further study including the large number of samples is required to certify whether the

microRNA is the diagnostic biomarker for mastitis of the daily cow.
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WMEMZERW=UY ERRERFFHORS

HR T

et Lz
T891-0144 JE 2 5 TH T & cHT 3840
TEL : 099-267-7896

HE

AR, O MERED - DIMED 2 & AT RANEZ R EOSBFTHA STV 5,
WA B W T S B ROBARETED S, KfEL LIUEO L2 %ET 52 & 52 H
LML TV, L L, ZOBEHWTWERANX 3 FEORAW TH Y . hEMICIEHL
TV DAEMDORFEITTE TRV, & 2 TR CIEMAED O R 0 TE O S EIRFfE %
RIS L, BAEmE R0 0 FEOTEMERI OB 2 B Uiz, WAL OMEY & Bt <%
FAKIZEIM L2 E 2 A, MEEBEI VLD AR LM KOEBHERICEN TH L Z L3 b
Mole, o, UM EEN A A vl BJREE TdH 5 Botrytis cinerea (Zxf L CHiEaIIZIE
ML, BEEIHTL2 2%, Yy — L EBIOHEWKR ETHLNI L, &5, UI0TE
DHELIZIFIZVa—RA LTV h—ADIREMPIEFITHEN THOLZ a2 LT, ZD
OFELWMEREZARDLEDLZ LT, RTRMLHERTH D, FrHOU) Y LA SERRER OBRIC
BB Uiz, Z O G O 2 FdER) . MR FAIZEER Lo fth, ZFEOE T ME ORER)
ENBoNnNsZ ELHLNT LT,

1. #5

BN E OIS AEREIIMRE 3 LE > TWD, £7-. EHEMLfHROESI%E (B AL
) 1349 9,412 B & 72 o Th Y| BELFRBREORE TS TH D, F BN RIZIEN
DAEFENRREATHY | EHFETHARE 10 LUNTH 5, HEE OO WERFF~OBLITIE
HICm <, HEBEOUVIE~DHEEL LTHELT 2E~D=— AR EN D & BN RRKES
OFETHLRENTNS Y,

I OB T OJRK & LT, AT KPTOESLEDBICLCERE OPAZE, KBy ORLE,
NIREO =T Lo DM ERHIT bd, b EWET 572 OO A REEAI 2 TR
SINTWD, 26 DOF RS ITER R OELFmIEMEA, BiEAlZ &b FEWEN B 8-
THEY, BESCEMICE X HEEPBREIN TV,

—J7, WX TV E Tl BERE, LR, P E O —FEEREAERSIEO B BICATH
HTEEEBRTHOMNI L, LL, EOWEMNZDONRZ T2 O3 0TI/ > T
WU, F 2 CARNFZE T, SRR A OEERE (Saccharomyces cerevisiae) . LI B (Lactobacillus
rhamnosus). #4514 (Bacillus subtilis var. natto ; #4155 FH) 2 BiE & L < I35 FEEIA 12 TR
KANZHIN L, 16D BEFHOK DG YRR, BRI ARDL 2T L. DRI TO 55
BT DIREFIGIZOWTH LT T 5, 20 ETRABIEICHW O D ZaMAEY %
MAWTEI D FEDTEMERZBRFE L. BEFOR, KOTBYRES | BREARN OYGER ERH R
EAT D, BRI T, REAR OV, R WERFFRIOME E BT,
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2. EB
21. D BFLB I WNEITKDOE D I T 2MEMEOE
ERT2ITEEO T —_T L L, AJETHEA Lz, fE0%iEns 30em 2725 X9
WK TEI Y R UEBRICH U7e, 7K, BERMEERIR, LA RSRIR, MEEF iK% e
AUE TR L, A—_TOBAFLEMRE L, 1 X3 KT D, 2RORBREIT-72,
FERIAR h OFE LR T KO GEERE & BT 70, B OIE T KOEE L0 6 ER
(SHIMADZU UV-2500PC) {Z & 0 {&1F 7K D 660nm W 2 & L=,

2.2. MEHEO D PR

NAA BT EIFERE L TV DIETR % PDA BiHl (A KBRS M) ChEER L, B
L 7= Botrytis cinerea 7z Hififf, fiF5& L, #fE & Lz, W ERE~=2T LV B T7—
gt DB E, NN F g RTEICE DI ERBR BT o2, Tb b, REE
PDA A7 v MEEHIC 7 HREIESEE Lo b DI AEBREIK &2 N 2 00 A& TR 2 1ERL L 7=,
PDA ZERETHUZ 3 /AE TIREIR 2B LTc ., PRICEE LT R—F 4 A7 ZE X
Z ZATHNEL A ik A T L C 30°CT 7 AEIEEEE LT,

T, WK EToh e R AR Lz, AT AHEIIE 7 RTOHEDO—>T
DTV T 4 TATUFzE L, BETAFLE, EOEmND 30cm 2725 K 912K
HCEIDRL, I3 AER LA TUVEE L, ERXEZ 4XKFEEL, ZRENLLTFD
WMEEAAT STz, B E{ToTb &, HEE-> THHOBIEZIT- T2,

1) KEEHE L, RFERX)

2) {EX°ZE|ZBotrytis cineread 7y £ IR 2 W% L=, (I EX)

3) TERHEIZBotrytis cineread 73 A= 1-FREITR & N T F K DR AR " EFZE LTz, (I E

+ANE B X)
4) WER IR AIECHEEICNETE L. £ D3 H%Botrytis cineread> 7y A& - RAEIE 2 W% L
oo (WHHE—T EX)

2.3. FOREE
AT HEIETTV T TRToFo b L, BETAFE L, B H30emiZ/e b KL
KT THIDRL, BEEHMEZZLETOUIVEE Lz, ERXZIXEEL., TNZENLL
TEIEFKE LTHEZEL, HEZBo THHOBIZEEZITS T2,
(17K
QQWkE (il EArE) +WoE
R/ Na—RA+ TN h— A+
EOBRFLORBIEL LT, {EREOEELNE L, KRR O K TR O IKE &Z
bR % HE LT,

2.4. BLG OB RMERR
FERK L72IE A O B 75 K ONREMEIN R 2 R 57012, Y10 EEREIT - 72,
2.4.1 BERESE
EHT TR ENRTORED—D>THDH Ly RAX—L L, THTAF L, ED
JeEn H30emiZ7e B K ORI TEIY KL, T AEEZ LTV &L L,
2.4.2. TEVERILE
BHFE U 720G MEA 2 06 1T KIS %) L Ch0fEmfRIc e 2 K o lciiiL, NI & L7z, %I
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control S.cerevisiae L.rhamnosus B. subtilis var. natto

Figl. Effect of microorganism on the vase life of cut gerbera and turbid of vase water (day 24).
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Fig2. Turbidity change of vase water during experiment period.
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- A H B.cinerea+ -] B. subtilis var.
control = B.cinerea H  B.subtilis var. natto —
] | natto. B. cinerea =

C

Fig.4 A) B) Flower longevity of cut roses as affected by spray treatment.
Photographs were taken 7 d (A) and 14 d (B) after treatment.
C)  Bacillus subtilis var. natto. on petal and leaf from (4) plant.
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(2) B. cinerea © A X
(3) B.cinerea + B. subtilis var. natto. © @) A
(4) B. subtilis var. natto —B. cinerea © © O

Table.1 Flower longevity of cut roses as affected by spray treatment.
©good O: slightly better A:slightlybad % : bad
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B.subtilis var. natto.

(1)control

20 | (3) glucose + fructose +
B.subtilis var. natto.
0

lday 9day

T A St
(3)glucose+fructose+B.subtilis var.natto

Fig.6 Ratio of weight variation of plant

- - during experimental period.
Fig.5 Flower longevity of cut roses as affected

by addition of sugar or glucose/fructose.
Photographs were taken 5 d after treatment.
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ﬂﬂ [X@?E@ﬂgfﬁ %LC% < (P<0.01; n=9)\ @ Fig.7 Bluing suppression on rose flower color
by use of new product

Photographs were taken 5 d after treatment.
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Fig.8 Effect of treatment with new product on petal coloration
of fully opened roses.
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Fig.9 Effect of treatment with new product of expression of

color tone in rose petals.
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Fig10. Structures in petal epidermal cells.

new product

UE : Upper epidermal cells : PA : parenchyma LE : Lower epidermal cells
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Fig.11 Flower longevity of cut roses as affected
by addition of new product.
Photographs were taken 17 d after treatment.
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Development of Biological Formulation to Keeping Flowers Quality

Ayaco Miyanohara
SHIKAYA Co., Inc.
3840 Shimofukumoto, Kagoshima, 891-0144, Japan
Abstract
In recent years the use of microorganism formulation is on the increase in order to improve of

plant’s quality. In our company, we confirmed that our microorganism that used for food improve
in cut flower longevity. But, the formulation was mixture of 3 type strain, the effective bacterial
strain and the effect of formulation are not confirmed yet. So in this study, we aimed at revealing
microbial ability for flowers quality keeping, and development of flowers quality keeping
biological formulation. Cut flower was treated with our 3 type microorganism singly.
This experiment show that Bacillus subtilis var. natto was effective in longevity of flower and
clarification of vase water. We show that the Bacillus subtilis var. natto has competition with
Botrytis cinerea which is pathogen of gray mold, and growth of Botrytis cinerea was inhibited
by Bacillus subtilis var. natto on dish and plant. Furthermore, we indicated dramatic availability
of mixture of glucose and fructose for flower longevity. We combined the mixture with
Bacillus subtilis var. natto, and we succeeded in the development of the new type flowers quality
keeping agent which consist of material derived from food. Our experiment demonstrated not only

effect of new product numerically and histologically, but also availability of new product for

multiple kind of flower.
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