ISSN 0917-866X

2018 4EF AT K% W &
G Y/I S B o S N I TS

Report of Research Institute of Biosciences

Azabu University

No. 29




EVHEFRES

RAFRCE 29 5
BH/R

=

E%*ﬂﬁﬁ' ‘Aﬁﬁﬁﬁﬁmg ......................................................................................................... 1
Eﬁl:@iﬂ,%.{b Eﬁ%ﬁﬁ%&ﬂfké ................................................................................................... 2
éEtF@%’[’i’%\{:'\ Fﬁ"fﬂﬁk. ................................................................................................... 5
é'i%]ﬁ’l’ir é\{j\ﬁﬂi Fﬁﬁf“z. ................................................................................................... 6
Eﬁw]i{,/—%‘»,%\{j\ﬁﬂi Fﬁ»jﬁﬁu ...................................................................................................... 9
é#@%}{,/—%‘»’%\{j\ﬁﬁ Fﬁ‘fﬂ%?}*ﬂ%ﬂ*i .......................................................................................... 12

17 o1 ot P PP PPpp 13
ﬁﬁﬂﬁtuﬁ ........................................................................................................................ 14

T XTI 127 N IO, PLE = ()] cv v everereremremeememee ettt et 14
A B o A S N T 2 s Tt 12 BT T P 17
o B o A S T Y o2 > Tt |V S T 20
FHII L 27 I INO. P17 = (] o eeeereeeesenee sttt 29
FEI L 27 B NO, PL7 =03 creeerreeemnte ittt 24
n*umﬁﬁ;ﬁ BFﬁ .................................................................................................................. 31
3 \ﬁ*“ﬁﬁ%ﬁﬁﬁznﬂfﬁ ......................................................................................................... 32
FIFZRERFE e eeeeen e et 32
%EEEQELBFQ ..................................................................................................................... 32
ij EF@ %%ﬁﬁlﬁ gﬁ .................................................................................................................. 32
ﬁﬁf&"‘:@j#@ﬁﬂﬁﬁfﬁ%& ............................................................................................................ 32
SPF gj&r@ %gﬁﬁﬁ%ﬁ ......................................................................................................... 32
Clean gj#@ﬁﬂﬁﬁﬁé& ......................................................................................................... 33
Conventional Ejfl:@ﬁﬁ]ﬁﬁﬁ%ﬁ ............................................................................................. 33
e o =y ot P P P PP PRI 33
/ﬂ:%q:@ Y=Y Ii%%ﬁﬁ '2]“4 ...................................................................................................... 33
Zkéti#@ﬁﬂ B ﬁﬂjﬁl ............................................................................................................ 33
-‘5:‘/%—7/{\/ ]\__7"%%%#@%& ............................................................................................. 33
g{K%fﬂ@&K%%ﬁiﬁﬂz R R ERRTRRTRER: 33
F'_VEU;EEH*;R ............................................................................................................ 37

A INA TR AU T A —BUETIRIR - voorvrerrrrre et e e 73






EFIFR SRR



H¥

=PRSS A SRS

At pE3 oo OGER) BEZEELE Bk AR
oo G BEs WL R AR
Hed GEws) BESHEL g B

=

£ INFSE L e 5 R
OB = o K Ay WmE
(SAAiT SRR S ooBE
S wE M=

(F 28 &6 M)
MR o EE A (BESAE # )

O7uvy=2h No.P16-01

W77 —~ 17y b7V a— VHEFEEETVIZET 50 HbW 5 KIFH O ROMES ]
WEZEI - PR 28 44 H 1 H~F 3143 H 31 H
Tavey MER D B —3 (Char - BIEAAE E M)

O7uv =2+ NoP16-03

WF787 —~ [EL RHERIT W ASEIEES M QTL 238 A L2a > Y = =y 7 RO EEN (1) ]
WFFEMIR « PR 28 42 4 1 H~FRi 31 4E 3 J 31 H
Tuvey MR W W (BRESE EBIR)
Turvey MR R OEW (BEFE KR

O7ur=zZ7 b NoPl6-04

WiFe 7 —~ [HERICBUT 2 HEIRY - FEEHRREEICRI 3 2 5t
WEZEAM - PR 28 44 H 1 H~FHi 3143 A 31 H
Jurzrs MEE D WY E (MEFEH #H )
Jud s MR KR K (BESE B %)
Julory NEE T HEOEL (BESES # R
Jurzry MR R OB (MEFS B %

O7v>rxzZ7 k NoP17-01
W7 —~ [REE TV B L CEEFSCLEWERE - M2 F 72508 - 584 X 71 = X 4 ORI
(ZB5 2 HFgE
WEZEsAm PR 2944 H 1 H~aM 243 A 31 H
Tavxry MR OHE BB (BB dERER)
ZARDZES/4 = S e () ﬁE(%EM% &)
Tuavxz MER O AR Ry - BRERFEEE D)
(2)



O7ary =7+ NoP17-03
W7 —~ ML E OHMEREBT (2B 5078
WEZesARg « PR 2944 A 1 H~4 M 243 31 H
Tavey MER D MAMN G BEER )
savxrz MER D HE B BEST #H R
Tavey MER D B B0E (BESER HOR)
Tuvey NER Mk OBR (BESER HOR)

(3)



(# B f A & &)
JE R P K % W %
SV FA MR R
St R AT AR P B OBRE | BOE % B R
IR Y
B R T AL mEOSE | ROE % 8 %
BB ok BT | B OB % B A
Hesiett 4 % ok BT | B OB % B A
INA AN PSR T | BB % W A
ISA F A RS ok BT | B OB % B A
3N — FHESTHES B BE | B E % B desug
KA A AT B OAE | B K ¥ B # @
## 2 DNA ER 15
413 . DNA B S H # % BE Ba | B OB % B % 8
SUXTAY h—T R
SUFTAY b TERGGREEREE | B OB | R OE % 8 % #
PSR E He FE | EDEERAEIET % %
W2 4o B He FE | EDEERAEIET % %
SRR
S BB A B R A WAk MR | k- BSHEE R
S B S B e FE | EWHEREWET % 2

(4)




PR E

CPHC304E 4 A 1 HBUE)

W Pk i ]

B — 7 E EEEES
i i
RIFT R — R
— AP & RS
AL [ ) 2 P SRR B e B P 5=
KR HREE ST F AR E R
KBRS PRI IR A
ﬁEM%E ISR
PR T ERR RS
FTFTAY b — T ERM SR
S R AT
WMo
FIH VN — N HYSETE
KA A M T
R Er A
[ |
i $ [ PR e P
R P [ 2 P
FFge s a5 B
FfF e BB B AT CURVER U
= BB B R e R E S
e BB R T
AL A= -
INAF N — RIS EEH
P o INA N — N
W7EHE %ig;g 73ﬁnuwi;Fﬁ%§E%
we KA A Y T
HHE T B
EE AR T B A T T
o SUFT A Y b—TE R
FIOFTA Y b —T EEn ek B
—— HOR R IRAR AT
A=t T e
PSR R -
HE I Fi B B 2
I TR B A P R AT
Sl e e

(5)




EYPF SR R

15

% 9
avho—VE
A5 —% 45 BRI =
Giple Lepies
N BEOF
\ IR FH R
RI &MFZE g | g | Tk R—)l
No.1
R
FIATAIN-T
P
BIZE | emyseERs 3
e = .
7|
L GRUES )
=7 =
e /ES
fier
o FpE
HE =
]
s 1062 dks o 7\/‘47‘/‘_7
T -Q- aE | = A= g o
B No2 PP
FIHE| fiE | 17v0-
N BE R APy | LR —k—)l
1-Q-63 1-Q-65 B
15 s o | e | B0
e i i IR
mEes| | sEs [ R20
AR e »
1-Q-64 1-Q-66 LA
Tz Tz f % B A H =
filH = fAE= % Tl 2| 1R21

(6)

4




2 B

EYPF RS AR RREX

I
S | Sw | Sw w
o | I
o < o o B SRR T N
M = M = IR 9 i i M 5
= -
= B | B &
B S =@
| — — —
S B | EM | B | g L
I < w @ < m i
: i T | s | s | a =
i L 15| 25 | ZE |28 LS \\
.WI Lﬂ NO IWN N N N I,VAI..N/Y. .WL
57| B a2
B | - [
B B | B | B | B | B | B m 2
— 1 tit
i | sl | s | ol | 2 | 2 | e | S |
n{r n{r n T n{r n i i n i o i J & 4
o _J o _|, g j oS _J 3 Aﬁ\, 5 A_ﬁm,» o Aﬁ\, 4 Am_.\, AN
>
|
il B *

(7)



3 k&

EYPF RS AR RREX

o i ol | 8| Sw| <
“_u.xau 3?” Mwﬁﬁ H_.EH M_.EH = — ¢l
= SE[PH| SE| SE @ Sr|BE|8d| L
— - {# =& M@ S E Mtﬁ
o == 3 g i =&
> E iR E
3 1 s | sw| ow| o B mw | =
_|__+\EH _ T YIT {r Iﬁmm Itm_u
> E SE|[CE|AE|HE B = B
S =i , =8 T
) W SR | ARV [ REH R N i
S % =
H = = =
1 o
SElRa L2 BURGI| HAD- [S R TSEN
5 B - B
B | EE ikl =P8 o] IS P 0% 2
il I AN
= Dan | e D an B (SN
SO BT | | o N FE
% =Rwl— ul =3 <k
e ~ 1 S =Gy o 4 N g g
sl ] g o [EER| o S ED o E > B
> E b E | X TE T R
- & 1l S RO e
TE/.EH HH? al S.T.ﬁ R BQEW .77AF me
NS Wiz omil I g

(8)



R RFEVMMFRESHFEFRA

(%ﬁ*ﬂ%ﬁllﬁ 24%)

Gl

1R MARFFAE L FLOHET 2 L A, MAERFAEDRFEREWRF LIN [T &
W) EHIET 5,

2 WO EBEAFRE Azabu University Research Institute of Biosciences & L. % DW&HR %
AURIB &9 %,

(H#D
25 WP, EUREER G T NICEE Y 2 EN B ICB T 2 IR EGISHIEREEE R I & L HICHT

DRFEEXO ., bHOETENIMNCE T 240 H TOFMLKROREREICTFST 5L 2HINET 5,

CGrALk e VAT
F34 WIS, ROMMZES .
(1) WF7EasF
WFEES P, ReBRERENISE (RN E LT H LA Z2&179 % 3~ 5 OBFEHE (WH9E7'w v = 7
P koSN b, BRI MR 7 0 Y27 b)) 3 ROEEBEICK DK s 1, BIFEHED Y —
' —3EHI & L TEEHE IR REEHE LT 5,
7. HTHEE
HEHE . ERIEORE & 72 2, BIREPTRE & O ILER AR E Z ik T 5, &
THE R FHERMLE & 2,
1. RREEEE
PR ST B O T, RRMATIE 7o v = 7 MR GHEDR) dhé L, FBRETHE R
PRI EMES & 9 205 B RHEAIE UCHFRATEE & L, FEEdRaikE L 3 5,

v, WIEHEE
WFRHEE 3. FEAR SR E & L, 23 6, FEHE (7o v = 7 1) Ichs
[RTc&ind %,

. WHEHER

WFEHER 3. FEBBUR MR & L. BFFTHEE; < 1372 < FEREIFSEHEIC SN G 2 B & 9 5,
4. BWEMFREMCHIWER
R FIc i3, HEICIE U CRBMABRCMNIMAEEZEL LN TE 5, KEWHREK
O IR BB 2 AR BNICED %,
(2)  FL[ER) A s o
HEIFI AR 3. ROMEZE D> SRS N5,
7. EYFEER e
Y FEhattiakic (3. ATREEREEER, BN, BeAaiR. Bt M OO A YR SE T
ZABHITNTEKET S,
F o, BEREZOEE « EE Do, BYEREREEEME L E S, £ O Mozl
BE. N A AF = FHEHYEE, 7 3 houn— RS KEEYHEY H2E L,
1. F9FTA Y~ — T ERMR
FVFTAY b —TEBEICIE, 794 TAY b= EAVEREEI « 15T 5 120,

(9)



TVATAY b= TEBREREEEEZE
. IVATAY b= OREEMITE, BEORRIREEE K OO L 2 E S S
T 5,
v . BRI 2 SR
EIR IR 2 R E, BRI 2 R B - G 5 720, AR R 2 FERR
BEHEMETE
. LR R
IR R ST AT IR R % 2 & < o AR O RFEE, FHE~DY — & 2 ¥R
T e, kISR E BT SRS EZE <
2 PR 2 HHAEL BNTED 5,

WHEATR)

FASZ DR ZES .

2 PrRE. FROMEZT, O 2B o0 S &b,

3 FrRRUBIFEDEEZL, FHENRAREAEAFRANIED &, HERIEGT 50

(WHEprElT &)
oo WIEINCREITRZES LB TE %,
2 Bk rRZBT, SHMOEEIC>WTH L, T 5,

(FFEEBFEE)
§65c WHUEBPIICIREIRE 2 E < 6

2 WIEEMER. SUFEHE R 70 V=7 b)) IZBTA5EEENC T A 2 B 5,
3 WA R G, BIRX BRI OIS 55 % & > TRT %,

GE[EIF A s P =)
756 SRR iR AR P i I SR A s AR A
2 LIRS R 3. AR E@?‘Zaﬁﬁ’%%mfﬁﬁ“%o
3 EFIAREZEBIE G BIRXGHEEIR ORI H 5285 % S > TRT 5,

(HBE=E)
F8L WHRAMCHBELZE L,
2 HEEICBT AN, BITED B,

(HEHEZER)

9% WEMMCEERERZES, ROFHEZEFHT 5,
WFFEER 0@ E 1 B 9™ 5 S IH

WFZEERFY D E B PR O M G TR ENC B 9 5 I

D
)
) AR O E R OGEE I B9 2 3
)
)

(

(2

3

(4) B oEEE THEOE KL CUTEEICB Y 2 FHIH

(5) = DFFEER S O L E R AT % 1< 52 > B BRI IR

2 GEEZRB2E. R, Bk, UPEEPR. DHEEELEE . DR R RS I O LR A
PR, SiEREHEEEMOTENTES LB b - TR 5,

3 HEHEEZBERE. IRMHEEL, BERLE S,

(10)



(e =)

105 WIEFTICHIEr RS EZE & DR OEE ICB ¢ 2 EEFIHEEHS S,

2 WIEFrREE. P, R, BREEPYR. REIRI AR IR B A BREAEEE,
KFFEMEREZ & - THELT %,

3 WU EER. RSEEL, BRLEU S,

4 WP REOHANZ, BITED b,

(BRI DR BET-HE =)
F11%e BAIOCEETH

S

& EEEZEHXROMENTZEOBR O TERMMT) -

(Z DAfth)
H122c COHANCEY 20D E . LEREIH X, BITED 5,

BN

C OB, TR 63 4F 11 /1 24 B SHEATS 5,
gl

COHANE, PR A4FE12 A S HIcKIE L, EEk 544 H 1 B ST %,
B

O, ERTHELH 24 HICBE L, PR 844 A 1 Hb S HEfT9 %,
BN

COHANE, PRI 2 A 19 HICBUE Ly ERK94F 4 A 1 Hb ShifTd %,
gl

COBANE, FRKOET A 23 HicduE L, SER9FTH 1 B ol 2,
B

CORANG, SFR104E 3 18 HIZBUE Ly Pk 10 4 A 1 H2 S fifTd %,
Gl

COMANE, PR ITAE 4 H 21 HIgUE L, PR I 4 A 1 B2 559 5.
Gl

COMANE, ik 154F 2 7 26 HICgUE L, SERK 15 4E 4 1 1 B S EfTd %,
Ggall

COBANG, P 194E 3 A 20 HIZBIEL, PR 194 4 A 1B S 16479 4.
LGpall

COBHANE, FH204E 3 5 HIZSIEL., P 2048 4 H 1 HA2 5 H4T9 %o
Gl

COBANE, FH27E3H 17T HICYIEL, PR 2744 A 1 HA 5179 4.
Gl

ZOBRANE, PR3 L A 24 HICTAE L, PR 3144 H 1 B2 506179 %0



[ AFEYRZESIHAMCE] IGHE

W1% (BE)
AT R A AR TR IEIT 12 51 5 T DI O\~ DA G E B L LT, Bk
R AT TR E L ST 5.

RFEOMER OCFATIE A REEMR AR E e EmE R B (T WEREE] £v))

53 5% (TR
asld, EAlE LCHE L RIZEITES 5o

54 5% (RR#EE)
ARREICPEER 2 #0103, BRAT R E R A A I EAT 70 ¥ = v 7 PIRREER. AT RS A R
EPZEFT A B L IR ERE XV PE LT 25 LT 5,

5% (BRGLH)
FHHGLE LRRAT AR AR AT 2 O TE IR EZ L LT 5,
L L. COMREBRREPHIMES L CTHHETFEDLEIZOEW LI L7218 E BT 5,
7o MATRFAEMRHAR AR EAR L 2o THME L2HEHES R OWR 70 Y = 7 MRS R#
BESEEE 2 iLF & LTS %,

56 4 (o)
M DOMEEES IR S AT, JRFE RS BFgE/ — b sk, . IR OERHE, B v,

57 % (FERROEA - #445)

FEREAE L CREZESDVED L 7+ —~ v MILAPVHARGES L CIZEFE L, FHRE

TR %,

PEETHIIBNED B o

R+ T 252-5201

A2 SR ARAR 5 v S X 254 1-17-71
JFRAT R
AR R R AR S IR ZE T i R R R B R E R
o 042-754-7111

%84 (E1FHE)
AREEIHG S NIRRT - SR OFHFEIL, & THREZBERIIFTH00LT %,

- HI
1 CoHRIE P 254 10 H 156 H2 55179 5.0



W5 ERF D IAENIR I



R IE
R AT - e 7 u Y 2 7 b 50T — <12 oW T, k30 4 O WE2E Rk 5
oW 7Tuy 7 POMERHRET S,

OZo¥Yzo bk No. P 16—01

WHRT—<

Sy bO7 IV I—)VEFEBEEETIVICSHIT 3L\ 0 SR E D3R ORET
BFoZ8 M M 201644 3 1H~201943 31 H

TuY ey MR B (- BREOR A

(FRREIE]

BRIE L ST R EEHIED 1 O TH D, hiliETHI LT, SZFBEV T v 7 ASHA ML AR IT 2R ECET %
W LUAMBRE AL =X DMELENBZITONDL, LeLADS, 7IvI— VEEEIUIA & 2 A EER % 5|
ERIL. EFEEZDHITFLERETTOH S, FR25FEENS 10 FEMOFITHE TITHONL TV AEEH A 2L (2% T
I BWT, EIEBIERO) A7 2E0 582l L TV A2 EOEGOHLZHIEL, 1 BT La—)1T20g
MEZHERL TWE, —F, WHhOAIKIFHOMEIZOWTOREBH T — & 13+ Tldh v, 22 T4 41, Wb
W B RIFH O 537 V3 = WIZ L B FEEICWRICHEET 2012 200nT Ty PETVERAWTRETA2Z L2 HW
& L7

(TiEsA=]:0)!

L BT R AGEBED 1D TH b, KA TH5ILT, ZFLE) TV 7 ASEA MLV ARLIT AR EHE
R L AWM E AL —RZT DRIR G EVRBITONDL, LALLM S, TIVa— VEEBIUIEL RAEREIERT
SEIL, HEEEHITLEHBETTLH 5,

AR AR #8 O 16S tRNA BB T-#IT R0 A & 77 AEFTHERIC L 0. AT IFE R & 2B REL o
TEDRIEBENT VD, IET IV T — VARG IYEIFEE B CIE Lactobacillus spp. DY Y. Bifidobacterium spp. DAV,
7V 32— VPEFE % T I3 Firmicutes. Parabacteroides O34/ 2, FF%25 T3 Bifidobacterium spp.. Lactobacillus spp.
ORI, W Tl Clostridium sp. DRI 70 EHE STV D,

IEIZ BT 5 e s OBENMEZEZLICOWTOT =2 1E3H 50, YT AR Ty b EOEREWIZOVWTOT—51d
TATER V. £ o TRIFZETIL. BRMER L 7V 3 — VIEFEE L OBERIZOWT T v FET VRV THRET
LT EREME L7,

(M &AE]
KERENMIR U E R

4 8D SD A MEMES » + (Charles River) 8 PL# Lieber-Decarli T4 12X V. 7V a— VEF AR (1) =
YENVEERTE) HHVIEZOE T — & FOKLY CER LA ER () =0y VR T ) T 8 MM O pair-
feeding 217 o 720 8 MM D 5% L5 / — VEFTAFEFEE (n=4: 7N a3 —)VE) KO3 ¥ b o — VAREDEHG AT
(n=4: a3y ba— V) OFF2HEZER /e TVI— VI, T33%28 /- VERREEE Y5 2, 2 H%4%
WRATL. BHICEED 5% LY /) — VEFRMAER 2 2N 8 MM G 2 72 FERTEIZ 1% A Y 7T VX2
AR TS TR Z 4T PIIRSRIL, S KBIIRSR LA, 3 CICHF Al L. s v~ ) Vil cEE L7,
72y NG - R & JE L 350 pe OBBAEEEKEZIMASES A A b E2iTo72,

M E EERBARBRIOA 6 mL 0 BERIA O BZ2RIMAE (BRI TIE) 12l L, 30 bl b 1 R DN = iR
THHE S, MEANEEFE L 722 & 2R L CTH 5 %0 3,000 rpm, 10 43048 L 7210 % — 80T IZ Sk fRAr L. i
T BB CEE L7z % SR8 T CORM, RIS ERRMIE T NTTEO 70 b a— VE v/,

(14)



TRIERE RS
JEE D 3 mm ORI # 17 L. Hematoxylin-Eosin (HE) 44t %47 72 I OGFHEME CBIZE L., FEEORE
% REAR ARV ERME L 72

IV RbFYVORES
FFY ) A—%—®ET-Mini (FGHMZETSE) CTHE L,

FIIRDIHEREE

MR 2221 1E BACTEC FX (X7 b - 714 v ¥ v ), Mk %R b )V ik BD BACTEC Peds Plus/F Culture
Vials (X7 by - Fu o Frvy) BH Lz WHOREEXMALDINA F 5 48— (VA= v 80) 2HWT
BRI TER L 720

EAHERER DR

WLk zRED A A M, % DNAFIHF v b Version 2 (#ka&4t A+ #7) < DNA %3 L, PCR %17
W 16S rRNA B {50 V3V4 s 2 Vg L 720 20, kIS — 47 » 3 — MiSeq® System (£ V3 F) ZHWiirz
1TV, Qiime v 7 N TN L 720

(R - EZ]

Pair-feeding 12 & o T, I 3 )L F— IR RAEEIC O W CRAKFTEHG T O 2 BEM T 8 MR A B L E 2RO L h o
720

W PO B 3 O FRAT 12 B\ T AN T Firmicutes 1. ¥5#12 Clostridium sp. T3 ¥ b0 — VEER N7 )V 3 — Vi
TFNZFN00*=00%. 57 = 11%. Morganella sp. T > "B — VEROFT7T VI —VETENZN10 £ 0.5%.
244 % 145%. Proteus sp. T ¥ b — VEER TV I — VEET7.0 = 34%., 244 = 145% L BIMDS: &7z, K
T Firmicutes M. ¥#1Z Clostridium sp. T3 Y PO — VKT T VI = VEETENLEN00 = 00%. 6.2 = 1.2%.
Morganella sp. T 0.3 = 04%. 11.8 = 5.8%. Proteus. sp. T 0.8 + 0.9%. 21.1 * 6.9% & WA A 57z,

A B OWFFE TR O BRI LI B D BN R EOZALIZAE B L. HE Rl X 2B E Cida > b o — Vi

ET VA= VEETIX, TV a— Ve TOREMBEG CRIEZ 2L, 7)v 3 — VRIS 2 iR L 72,

IYFNMEFIVBREFZTY P=VEET02 £ 0.1 EU/mL. 7NV I —VEET27 £ 04 EU/mL EAEREDNA LN,

PR I O ML K5 35 TUd 7 )V I — )V EE T Alcaligenes faecalis. Clostridium diffcile. Encherichia coli. Enterococcus
faecium. Klebsiella oxytoca. Morganella morganii. Proteus mirabilis @ 7 WAL HE X I, FFI2 S EBIARIE I /2T v
k4 CVZ Clostridium diffcile 7358 S 7z,

SEOMESTIE T IV I — VETEEICB W THNME . 552 Clostridium sp. TEEREALNA SNz, G532 b
O —)vF v NI Clostridium diffcile % &4 SHNFEED A UL 0H0GE L T FETH So

(BE ]

1. Nobili V, Putignani L, Mosca A, et al.. Bifidobacteria and lactobacilli in the gut microbiome of children with non-
alcoholic fatty liver disease: which strains act as health players? Arch Med Sci. 14: 81-87, 2018.

2. Grander C, Adolph TE, Wieser V, et al.. Recovery of ethanol-induced Akkermansia muciniphila depletion ameliorates
alcoholic liver disease. Gut. 67: 891-901. 2018.

3. Dubinkina VB, Tyakht AV, Odintsova VY, et al.. Links of gut microbiota composition with alcohol dependence
syndrome and alcoholic liver disease. Microbiome. 5. 141. doi: 10.1186/s40168-017-0359-2. 2017.

4. Loo TM, Kamachi F, Watanabe Y, et al.. Gut Microbiota Promotes Obesity-Associated Liver Cancer through PGE2-
Mediated Suppression of Antitumor Immunity. Cancer Discov. 7. 522-538. 2017.

5. Lieber CS, Decarli LM: Liquid diet technique of ethanol administration. Alcohol&Alcoholism. 24: 197-211, 1989.

(15)



6. Umemura H, Nezu M, Kodera Y, et al.. Effects of the time intervals between venipuncture and serum preparation for
serum peptidome analysis by matrix-assisted laser desorption/ionization time-of-flight mass spectrometry. 406: 179-
180, 2009.



O7ovyzo bk P16—03

WRT—~

EL REEBERITVNAREERZNE QTL ZEA LYY I 2y RGO ERR (1)
wtoze M M P84 A 1TH~PH3I43H31H

Tuy ey MER CHS R (BREAEEEIR)

Tuyey MIER @R El (BEEREER)

(FRABIE]

Fxld, e NOZRTEHETAPADOHBBIEET VYT A TH 5 EL RO BRZHENLEEETE (QTL) %*
C57BL/6] Hft (LA B6) IZEA LTy Y ==y 7 4 Ca2 B LU Cgd A AL L7ze RIFZETIZ. 25 DR
VT, T NAFIERRB IR T OFE & SRRSO B ORI 2 a7z, K2, 2HFRBAO~Y A 70T T4
k< —% — D2Mit397 DUt tE (BEAR X Y 54cM 2> 5 60cM OfLiE) 12, LOD M 10.1 O THE 788 % /R4 QTL
DT %o R 29 SEFEE. Y EIFHBIC L 2 0 W RABEETVAER L. LR~v A 7 0H 754 Fh~—7—I1k
SIEANAAET B 7)) TRV I VBN 7 Y AR =5 — (Slela2) #I5T O mRNA OFHL XV OEAbE ., BER K
Wi BB & R 2 RICAT o720 L Ly WERRICEGREIKRE <, F1EL OMMEZRBEE L RS HESHER L 2o 72,
ZoO—R/IZ. BY IR REE TV TR, WEEROGIHAKRETS 2 LAE 2 5Nz, T30 FE L. BREER A
WA &2 BHTOTWNARIEOF KR k% . GABA AL R § 2L EWETH LRV F LT 7V =) (PZT)
HAPEGICZEHE L, BIEIC L B BIETRBEOZBALEBN Lz S5I2, B SR e 42 85T %, 2 Fgmiko QTL »°
FAETAXBEWNICHAET S Chrnad, Scnla, Keng2, Pdyn, Slc4al0, Slcla2 @ 6 #{5T12JAF T, mRNA 83 L ~)v
RIA L7z, T2, FBNEONIERERIZ T2 TATARG Y /308 (Tbp) 5 BT 7 F >~ (Acth) IZEH L 720 5
BAFNT L 72 6 5T OFR T, PTZ 25 L CHAEZ % L 72K TlE, Sledal 0 5T OB BRI R TH 5 4 H
FIR L GBI IR TH 245 (p<0.05) 12 1F L TWizo Sledal0 OEWIZ. #IHIME= 2 — 1 > THILT 5 Nat+ K15
CI-HCOy b Y AR—=F—=THb, TOMNT VY AR=F =13, MIBANOEREEA 4 > QR Ak %4 L CHEED
PN DB Z EDH SN TV S, Sledal01d. ARWFGETHENT L 72 # RO T, PTZ FHRITWLAICH LT,
BETHERAPROEEICEE L2220, TADLADBRERBLTOBEME L TEETHLEIRIEBINT,

(CE==]D))

EL Zfld. & O ETFEEREEH TAPADEREF LV E LTELAHA SN TVS (Suzuki, 2004) ., EL Rk
DTADAFIECEEG T 5 FELBNEETHE (QTLs) 25, 2FB L I FLOMEICHEI L T i @Bl shTw
% (Rise et al., 1991), 41k, EWHF 70 ¥ = 7 Mif%E (No.XID) (28T, C57BL/6] (LA B6) RfiaHie L
T. EL R#t 2 % % ok D2Mit365-D2Mit280 [ %y 118.3Mb @ 71 % $5 > [B6.EL-(D2Mit365-D2Mit280) /Azab] 7 #%.
D2Mit156-D2Mit266 I D#y 124.8Mb D Fls % 2 [B6.EL - (D2Mit156-D2Mit266) /Azab] 3 & OF, 9 FHHta ko DIMit89-
DOMit182 [ d# 71.2Mb I £+ 4 % [B6.EL(DIMit89 - DIMit182)/Azab] Z i § 5 Z L A TE /e 72, THHD
arY =y 7RI, BOIZHART, ) RITRIBEE R TV AREEL, B LHWIEEHLRII L, £330
=y 7 RfiE. AT S ELAMERO T ) AR 52 Enb, 40 QTL OFBIANZ S 2 5 f228E % S 2 57l
TE2VDEMFS N5,

AKFZEIE. 300 Y o=y 7 RIS T AIEHETORAT A QTL O X ) BAEEEESOBIEIZ &0 X
IR D DD RHIET D T, TV v I RmEHWEEBTIC L o T, QTL Oz &2 e L. B
BIZFORE. BLO, 8o QTL MOMEEHEHL AT A L2 HME Lz,

(MRS KLUT5E]

Ca2 AMDHEE M\ 7zo v AdAMK 21 H~24 H (3:8ikn) THEEFL L. M4 B2 pRy — D IZffE S 2 1ERM I
2T =V T o 720 8BIDOY T A T, PTZ#HFEET VL, MIREEE L CEMARKESGHZER L 72,
MAFIZDOWT, BRI 2 ReR 2 IERER S 3 iR & 24 BERITRI2DUT . BRT4 DOREZ 2N T 4 L3 DHEfi L 720
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RYFL YT+ TV =V (PTZ : L L3 ) % 3mg/ml O CAEBARKICER L7z, FBRHLYHISHEL 22
PTZ iz, ~7 AKHE 1 g 4721 20 uL JEENIZHG-9 2 2 & T, PTZBIEET NV (PTZ 055 1 v 7 AMKE 1g 4
720 60 ug) FAERLL7zo BRI SICIE, FEOEB AR KA R WS L, 5%, 1T LIy —JIcAR,
ETFAHeg i X0 1 R ATEIEIE % L7z, PTZHGHETIE, AFMEE CoER L 1R M2 ) OFERE %2 7edk L 72,

AR OFA L, RO NNV E S — )V b A (200 mg/kg) FIERENTEG-£12 X 554N % 5 i
L7ze L7z~ AOMA &, Hagihara 5 (2009) O #EHE-> T, MEE % 458 L 720 #l##kiZ. RNA Later (Thermo
Fisher Scientific) 12{2i# L RNA fiilli F T -20TC THRAFE L 72o # RNA ofiithiE, ISOGENE I (v K>y ¥ —r) &M
Wiz, HH L 72# RNA 2888 & L ¢, x5 EE S SuperScript 11T (Thermo Fisher Scientific) % H T ¢cDNA % &k
L7z B L7z cDNA % F\C. Chrnad, Scnla, Kcng2, Pdyn, Slc4alO, Slcla2 @ 6 #{nT ® mRNA &% E 8
B RT-PCREIZ & o THlISE L7z FEEHERIEONEMERIZIE, B 7 2 F » (Actb) BT % 72 8= OMFHENT L.
Tukey-Kramer #: % vy 72,

[(BERBIUER]

Slcla2 & Slc4al0 Tlx, PTZH 512X > CTa >y b O — VEIZHTEE T OB T 2 B0 25580 S 4L/, FF
(2 Slc4al0 T, G5 HIBEH T2/, 4 BEHHTEIBORIAEL AL, WTNOARIZE L > T (K1),
Sledal0 OEWIE, FfE= 2 —0 > THEHT 5 Nat+ KfFECl -HCO;, N T Y AKR—=F—Thb, TOMT YV AKR—F —
3, AN NOEKEEA 4+ > O Az L THEROIHIZE DL L 2 EFMONT WS, PTZFFHEITWILALL
xf LCy SledalQ #EI5T OB b BHEICET L 722 L2 5 @EHRREIC ST 5 2 EATRIE S N7z, b R Tl
SLCAAI10 OFEREA DS, ABMIER % tF ) WM SIEDIER & 72 5 Z LA ST b (Gurnett et al., 2008) o % 72,
COBEEFEANTOT v 77T bLIw Y AT, MEEEEIHINS 5505, Sledal) H3= 2 —v v QEENZ
WESEDLEENDH LHFIRESN TS (Sinning et al,, 2015) . F 72, Slela2d. 5% HEKMEIZEL o705 PTZ
BGREOTFIgIE T Fa— VEEIZHART, P LT RBEOREBIEZIR L2, Slela2id, W) LITHIBOREIZ Lo TAL
BIAEIZ BV THIEBPEREIIIINT 2 2 &2 508 R 2 BUE 2 X o THEBPSHINST 2 F09R &Nz, Slela2 i3, F
W7 AT A MIBEHTLINVS I VEEN T VAR—F =T, Y F 7AMBICHRE SN 7V s I VR RIS 5 )
ENB D, Slela2 KB~ 7 A&, BIEHEO B TAD AR A U A (Tanaka et al,, 1997), & 512, Slela2 % i%EAL S
Ll Cun IV VFHEEENBR S NG Z &0 0, Slela21x, 7V F I VFRIC X 2 BF 7 B 7 O MR HIE % paE
THIERZHFOZ EAURENTWS (Kong et al., 2012) -

ZIUIx L Cy Chrna4, Scnla, Keng2, Pdyn Tld. PTZHRERBIEIC L ABBOLEHIRD SN Loz TNHD
4 DDBEETOEDIHREDREIZHG LT 5, SROMNPLIE, 2 FREEDO TAPARZERZTEZEA LD
YV x =y 7 RE T, BEOWRNICEE 2 R OMET ORBAPEE) T 2 H0RE SNz D EORENEETHERL

“i

PTZ (3h) PTZ (24h) Saline (3h) Saline (24h)

Slec4al0/Actb
— [
— (o33 [} ot

o
ot

1. <7 AMEHIZ BT 5 Sledal EIAF OFEBE DL, ActB @fn1 & NEEEE L L THNEBIEZ R L T,
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ABSTRACT

Recently we reported that prenatal injection of di(n-butyl) phthalate (DBP) into pregnant rats induced hyperplastic
proliferation of Leydig cells (LCs) in postnatal puberty to adult stages in male offspring. The effects of complex
carbohydrate chains on the structure and function of glycoconjugates in many major biological processes have been well
documented. Thus, lectins (ConA, DBA, SBA, LPA, WGA, UEA, PNA, GS1, ACG, PSL1a, and BPA) conjugated with biotin
were employed to analyze the glycoprotein staining patterns of LCs of 7-, 9-, 14-, and 17-week-old SD (srl) rats whose dams
had been intragastrically administered 100 mg DBP/kg/day or the vehicle (corn oil) from days 12 to 21 post-conception.
Compared to the vehicle group, the numbers of LCs in the DBP, ACG, and PSL1a group was significantly increased at
9 and 14 weeks, and hyperplastic LCs were observed at 17 weeks. Although histochemical expressions of Con A, WGA,
and GS1 were similar in the LCs of the DBP and vehicle groups at 7 through 17 weeks, those of the DBP group revealed
that LPA, a sialic acid-specific lectin, apparently increased at 9 through 17 weeks of age. The present study indicates that
prenatal DBP exposure induced up-regulation of sialic acid, and it might be involved the LC hyperplastic proliferation

from puberty to adulthood in rats.

Keywords Testis. Rats. Leydig cell. Lectins. Prenatal DBP exposure
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INTRODUCTION

Cellular glycoconjugates play important roles in cell recognition and interactions, affecting normal embryogenesis
and postnatal development, including differentiation. Due to a unique capacity for recognition of the stereochemical
configuration, charge, and accessibility of glycoconjugate determinants, lectins occupy an important place in modern
carbohydrate histochemistry research (Sharon, 2007; Roth, 2011; Dan et al., 2015). Lectins have a specific binding
affinity for the sugar residues of glycoconjugates; therefore, they are used as histochemical reagents to investigate
the distribution of glycoconjugates in various tissues and cells at various stages of differentiation and maturation
and the ontogeny and phylogeny of various organs and tissues (Arya and Vanha-Peerttula, 1984, Arya and Vanha-
Peerttula, 1986; Damjanov, 1987; Malmi et al., 1990; Kume et al., 2017). Lectin histochemistry has been used to study
spermatogenic cells in many mammalian species, such as the rat (Arya and Vanha-Peerttula, 1984; Malmi et al., 1990),
mouse (Lee and Damjanov, 1985), cow (Arya and Vanha-Peerttula, 1985; Ertl and Wrobel, 1992), goat (Kurohmaru et al.,
1991), shrew (Kurohmaru et al., 1995), and man (Lee and Damjanov, 1985; Malmi et al., 1987). However, investigation of
the lectin histochemistry of LCs has been limited. Phthalates are chemicals used to improve the flexibility and durability
of polyvinyl chloride (PVC) and comprise up to 40% of the volume of the plastic. They are classified as environmental
endocrine disrupters (Silva et al., 2003). Recently we reported that prenatal injection of di(z-butyl) phthalate (DBP) into
rats induced the hyperplastic proliferation of Leydig cells (LCs) in postnatal puberty to adult stages (Wakui et al., 2013a,b,
2014).

Although it is thought that prenatally injected DBP does not act directly on postnatal LCs (Motohashi et al., 2016a,b),
it is not clear at this time whether DBP acts directly on fetal LCs or on the production of molecules by other testicular
cell populations that alter glycoconjugates in the LCs. Although we previously reported that prenatal exposure to DBP
increases the number of LCs in adult rats (Wakui et al., 2013a,b, Shirai et al., 2013), little information has been available on
lectin-binding patterns during the development of LCs (Wakui et al., 2013a,b, ). The present study aimed to determine the

age-related glycoconjugates of LCs after prenatal exposure to DBP.

MATERIALS AND METHODS

DBP (99.8% pure) was purchased from Aldrich Chemical Co. (Milwaukee, WI). Eight-week-old time-mated female
Sprague-Dawley rats (n =8) were procured from SRL Co. (Shizuoka, Japan) on gestation day 0; the day of copulation was
confirmed. Upon arrival, animals were distributed into dose groups using body weight randomization. Animals were
individually housed in polycarbonate cages containing wood chip bedding in a high efficiency particulate air (HEPA)-
filtered, mass-air-displacement room maintained on a 12-h light-dark cycle at approximately 22 * 2°C with a relative
humidity of 55 * 5% . Animals were fed a conventional diet and had free access to food and water (MF, Oriental Yeast,
Osaka, Japan). All experimental procedures were conducted under the approval of the Animal Care and Use Committee
at Azabu University School of Veterinary Medicine; medical guidelines established by the National Institutes of Health
and Public Health Service Policy on the Humane Use and Care of Laboratory Animals were followed. Pregnant rats (n =
4 per group) were intragastrically (i.g.) administered DBP in ~0.5 ml corn oil (Nacalai Tesque Inc., Osaka, Japan)/animal
at 0 (vehicle group) or 100 mg/kg/day on gestation days 12 to 21. Dose solutions were prepared fresh every morning
and administered at 9:00 am. The regimen was based on previous studies that demonstrated adverse effects of DBP on
fetal male rats at 100 mg/kg/d (Mylchreest et al., 2002; Barlow and Foster, 2003; Wakui et al., 2013a,b;2014; Shirai et al.,
2013; Kume et al., 2017). Offspring were weighed and sexed at birth. Litters were reduced to 10 offspring, 5 males and 5
females per dam, with a mother not given DBP or corn oil. Weaning was carried out at 21 d postpartum, and pups were
then removed from mothers. Offspring were housed in polycarbonate cages (n =5 per cage; single sex) with wood chips
as bedding that was replaced every 5 d. All animals were weighed at birth and again at 7, 9, 14, and 17 wks of age. For
each time point, five males (one male per cage of each dose group) were randomly selected, weighed, anesthetized, and

euthanized via CO2 overdose. The testes were removed, weighed, and representative samples fixed in Bouin’s buffered
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formalin for routine light microscopy observation.

Light microscopy morphometry

To count LCs, light microscope images were captured with a 40x objective on an Olympus BX53 microscope with a
CCD attachment DP73 (Olympus Co., Tokyo, Japan). Because LCs are located within the interstitial tissue areas without
seminiferous tubules, the number of LCs per unit square of interstitial tissue area (10" um? was calculated using Image-
pro plus v.7.0.1 (Media Cybernetics, Rockville, MD); to avoid sampling bias, we examined 50 randomly selected sites from

each of 10 different specimen blocks per testis in each group.

Lectin histochemistry

Lectin histochemistry was performed using biotinylated lectins, avidin-biotin peroxidase complex, and 3,3’
-diaminobenzidine tetrahydrochloride-H,0, (Arya and Vanha-Perttula, 1984). The sections were counterstained with
hematoxylin. Table 1 lists the lectins (biotinylated lectins were from EY Laboratories, Inc., San Mateo, CA, USA) used in
this study, their abbreviations, the lectin concentration used, and their major sugar specificities. Concentrations were
sufficient to detect relatively low levels of specific sugar residues. Some sections were treated with neuraminidase (0.1
units/ml of type VI from Clostridium perfringens, Sigma, USA) to remove terminal N-acetyl neuraminic basic residues
(Jones et al., 1995). The following controls were used: (1) replacement of the lectin by the corresponding buffer; (2) except
SNA and MAA, replacement with its competing sugar (Ueno et al., 1992; Wakui et al., 1996; Jones et al., 1995), and (3) prior
to incubation with SNA and MAA, sections were preincubated with neuraminidase (Sigma) using the methods of Jones et
al. (1993).

Statistical analysis
For each data set, the mean value, standard deviation, and standard error of the mean were calculated and compared
by a chi-square test or Scheffé’s F test using the computer statistical analysis system Stat View-] 5.0. A p value of less

than 0.05 was regarded as statistically significant (Abacus Concepts, CA, USA).

Testosterone level analysis

Testicular T levels of individual testes from four male rats per group at each endpoint were measured by
radioimmunoassay as described previously (Mylchreest et al., 2002). After dissection, testes were snap frozen on liquid
nitrogen and stored at —80°C before analysis. Testes were defrosted and homogenized individually in 0.5 ml PBS; aliquots
of this solution were then extracted with 2 ml diethyl ether, shaken for 5 min, and then placed in a bath of methanol
cooled with dry ice. The nonaqueous portion of the extract was then decanted, dried overnight in a fume hood, and

reconstituted in assay buffer. The limit of detection of assay was 40 pg/testis.

Statistical analysis
For each set of mean values, standard deviation, and standard error of means were calculated and compared using

Scheffé’s F test with the statistical computer analysis system Stat View-] 5.0 (Abacus Concepts).

RESULTS
The affinities of the lectins gave typical and consistent staining patterns in the LCs of vehicle and DBP-treated
groups. With specific inhibitory sugars for each lectin, the staining was abolished. Each lectin is separately described.
The strongest stainings of lectins in the cytoplasm of LCs in both groups were observed with ConA, WGA, and
GS1 at 7 through 17 weeks, but 9-, 14-, and 17-week-old rats of the DBP group showed reactions with LPA. In the
testis, positive LPA staining was present in the LCs of the DBP group at 9, 14, and 17 weeks. The Leydig cells were

(26)



immunohistochemically positive for ConA, WGA, GS-1, ACG, PSL1a, and LPA. Pregnant dams were intragastrically (i.g.)
administered DBP at 0 mg (control) or 100 mg DBP/kg/day in corn oil on gestation days 12 to 21. At post-birth weeks
7,9, 14, and 17, no statistical differences regarding average body weight (g), litter size, pup survival rate, or sex ratio
were observed for any group on any day examined (data not shown). The 100 mg/kg dose group displayed a statistically
significant decrease in testicular weight after 9 weeks post-birth, although animal weights for all dose groups were
similar to those of the vehicle group throughout the entire study. Light microscopy observation revealed that the number
of LCs in the 100 mg/kg group was significantly higher (LC hyperplasia) than in the control group at 9, 14, and 17 weeks;
all other groups at all ages were similar to those of the vehicle group. Testicular testosterone levels of the DBP group at 9,

14, and 17 weeks were significantly lower than those of vehicle group.

DISCUSSION

Our previous study revealed that prenatal exposure of rats to DBP induced a gradual increase in testicular disorders
concomitant with postnatal maturation, and thus the effects of prenatal DBP exposure on rat testis might be a delayed
effect (Wakui et al., 2013a,b,; 2014). In utero exposure to phthalates caused a notable reduction of serum T during puberty
to adulthood in that study (Wakui et al., 2013a,b,; 2014). It has been shown that reduced T production was due to either
decreased steroidogenic enzyme activity or lower cholesterol-transporting protein levels after in utero phthalate exposure
(Wakui et al., 2013a,b,; 2014). The cause of the increase adult LC numbers after in utero exposure is unclear. Further
studies are necessary to correlate the glycoproteins of the epididymal fluid with those attached to the spermatozoan
surface and their affinity for different lectins. Phthalates are ubiquitous contaminants of the environment. Humans
and animals are inevitably exposed to these chemicals, and testicular Leydig cells (LCs) are a primary target of them
(Mylchreest et al., 1998; Barlow and Foster, 2003; Wakui et al., 2013a,b;2014). LCs strongly stained with lectins ConA and
WGA also have been previously reported in Wistar rats, as well as negative staining for DBA , SBA, and UEA1 (Arya and
Vanha-Perttula,1984; Malmi et al., 1990). LCs express cytoplasm binding sites for lectin ConA, indicating the presence
of oligosaccharides with terminal aphaGalNAc and terminal/internal alphaMan, and for WGA, indicating the presence
of terminal (GlcNAc-beta-(1,4)-GlcNAc),, (Damjanov, 1987). In the present study, LCs of SD rats were negative for DBA,
SBA, UEAL, PNA, and SPA, while GS1 binding sites were positive in cytoplasm; these results indicate that certain
glycoconjugates bearing D-galactose, N-acetyl-D-galactosamine, and N-acetyl-D glucosamine residues are expressed on
the cytoplasm of LCs. Therefore, ConA, WGA, and GS1 showed the same binding pattern in which all three lectins bound
to the plasma membrane and cytoplasm of LCs from 7 through 17 weeks in both DBP and vehicle groups.

A simple and rapid method for isolation of the sialic acid-specific lectin, Luminulus polyphemus hemagglutinin
(LPA), from the hemolymph of Limulus polyphemus has been described for use as a cytochemical and biochemical probe
(Meresam, 1982). LPA biding sites were distributed in the cytoplasm of all DBP groups at 9 through 17 weeks of age.
Moreover, LC hyperplasia induced by in utero exposure of rats to DBP was positive for sialic acids at 17 weeks of age.
Sialic acids are members of a large family of carboxylated sugars frequently found as terminal units of glycoconjugate
oligosaccharide chains. These sugars confer a negative charge to the cell surface and are responsible for the intercellular
and/or intermolecular recognition phenomena as specific ligands (Sharon, 2007). It has been reported that the expression
of cellular sialic acid correlated to malignant cellular transformation (Malmi et al., 1987, 1990; Jones et al., 1993). It is
known that changes occur in the structure of sialic acid secreted by malignant colorectal epithelium (Ajioka et al., 1997),
and sialic acid is detectable in cancerous and precancerous lesions but not in normal colorectal mucosa (Ajioka et al.,
1997). The results of our present study may indicate a decrease in the stainability of ACG, PSL1a, and LPA at 14 and
17 weeks old in the vehicle group, while that of the DBP group was positive for ACG, PSL1a, and LPA. It seemed that
prenatal DBP exposure induced sialic acid up-regulation, and it might be involved in the hyperplastic proliferation of LCs
from puberty to adulthood in rats. It revealed that ACG, PSL1a, and LPA are a useful histochemical marker for fetal and

adult LCs during testicular differentiation and development of the rat.
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TIIEE) L o720 FENME #2032 BT TlE, SRR TORELREE 2RO %o 72, LEfSe iiT
WL & OZALZ TS 5 & HENOFLLREHZAZISHAEL ., HEROREMREP AR Lz, B EXD,
TV F VI LA X B FIENHT T e D UCEER R AR S 7z,

RMERIRES
L

O No. 18—07
HERT—< %&t1 Echinococcus multilocularis D &K U RRLEM DIESRS

Tl P R A WoOIBER

FIH%ERT) 7 Eier) 7

T 30 EEOWFRMEE RS

ZAM O RGR BN EREY ARG L. COFEREREFENFEEOEM L L TR b, #ME
L THC S FERBREII RV~ YEEEZIT, N4 ) A7 HRICBT 510 %2R - LBz 72,

IRZERRER S
=L



O No. 18—08
WRT—~ IEER (FUET) SROHBIE SURREMDIER

o ER R WO

FH%ERT) 7 T T

T, 30 FEOWRBBE BT

BEEW (N ed) OBz /N IFEREY I EL S ERAMEFE L2, CoFER2REFERAIEOEM & LT
Mz, b, #e LTHYFERBEII R V<) YEEELZTV, N4 ) AZJRICBT 5 H5 % E - 2L

EEATo 72

IRZERRER S
=L

O No. 18—09
HRT—< [LER{EMMERES Angiostrongylus cantonensis DFXE KU B DIES

o P HR R WO

FIHERT) 7 &Gz ) 7

TR 30 FEOWFRBMEE KSR

JINHAEIMAR Z T > b 7 EO/NRIERBY S SRR L7z, S oSl BT EREFEFOBM L LT
Mz, b, #M e LTH FERBEII R V<) YEEEZTV, N ) ATRICBT 5 H55 % HE - L

B,

TSR RSRER S
=L



ONo. 18—10
WRT—~ EER O & R DIER

o ER R ¥ g

FH%ERT) 7 T T

T, 30 FEOWRBBE BT

B B e /N SEERE ) (2 ke S AR L

COFFERZ BEFERFEFBOBM L L THW .
LTHC R FERBEII RV~ YEESFEZITV, N4 ) A7 RIZBT 250 2R - LiE2 17> 7.

B, Bk

RMERIRES
L

ONo. 18—11
WRT—~ HER DML & R DIER

Tl P R A oA

FIH%ERT) 7 Eier) 7

T 30 EEOWFRMEE RS

SRR 2 /R SEBRBY ) |2 e S R AHER L 720 Z oFFE R 2 MR AR
ELTHCRFHFERBEI RV YEEFZIT, N AZARIZBT L5 T0%EE - LiEz1To 7.

2Lz 315

FERH

DEHE L THW.

B, B

IRZERRER S
=L




ONo. 18—12
WRT—~ BRI O & R DIER

o ER R ¥ g

FH%ERT) 7 T T

T, 30 FEOWRBBE BT

RO B 2 /NRIEBREN Y |2 & e S S HERF L7, CoFERZREFEREEHOHM & L TH. 2B,
Bt & LT A FAEIRIRII R V<) YEEEZITV, N F ) AT MRICBT A TR EE - REZ T 72

RMERIRES
L

ONo. 18—13
WRF—<  BIOYIDLOBEE BRBMOER

Tl P R A oA

FIH%ERT) 7 Eier) 7

T 30 EEOWFRMEE RS

oy T A ERBICRES SR L, b0 ay Y Yy AR IR A EESFA MFEEOHEM & L TH
We, B, BMELTHWS 37 U7 ARBUIIEEIED AT — VR, ARERNOILFAHE S & v &9 5
IR - LB A AT o 7.

R AERIR S
mL



ONo. 18—14
WRT—~ EIRiELROBRENIDIESR

o ER R ¥ g

FH%ERT) 7 T T

T, 30 FEOWRBBE BT

[ HAH O HPH & /NI FEERE) 3 5 LA R 2 S S8 7. CoFEREFBREFARPEFROEM E L THW %
B, L LTHC R FERBREIIR V<) YEEEZITV, N ) 27 WRICBT AT 0 REE - LEZITo 72

RMERIRES
L

ONo. 18—15
WRT—~ FFE D & RRRBMMDIER

Tl P R A oA

FIH%ERT) 7 Eier) 7

T 30 EEOWFRMEE RS

FrigEx 7 v bBLOT Y Fh EOEFEIYIERE SRR L 72, CoFAERTBEFEREEEHOHM L LT
iz, B, &M e LTHW L FERBEKIT RV~ VEEEZITV, NA Y A 73RBS0 R BLE - AL
BEIT-7z.

R AERIR S
mL



ONo. 18—16
WRT—~ RRFRDFEEEROESE

T R ¥ g

MAERERT) 7 KRAEEWT)T

T, 30 FEOWRBBE BT

WHHHOHEETH 2K ER 2 FE - ML, FEZ COWBEDOEFREHER L. Zho60BHIE, B
EHFERFEEOEM E LTHW LN, B, #ME L THWREELHFERBEKIZLIIIL L TRV~ YRz
FERATV, NAF ) AT WRICBT B0 R - LEE 1T 7z,

IRZERRER S
=L

ONo. 18—17
HRT—~ 1 XCHIF B EBMOWREEICEIT Di%ET

o P HR R TR

FIHERT) 7 &Gz ) 7

TR 30 FEOWFRBMEE KSR

H O 2 #4525 L 72 O BAH 2 RICL 3kt & L7z 3EE 2 iLE U ELISA 12 X M 12t L 7zfE 3L, il 2 #
HMEHZ e Ta&7, L, BEORIEENS 2 WIZRIERAIC L )RS 2T Y R0 5N 7z. 4%, FERY
AR 2 BIR T & B &) MABORILB T EEICGRPLELE R BN,

TSR RSRER S
=L



ONo. 18—18
HRT—< Asperugillus fumigatus B Candida albicans |CX19 2 I{A{MRlIE £ D&

T R L INTES

FH%ERT) 7 T T

T, 30 FEOWRBBE BT

7 v MIATEAL L 72 Aspergillus fumigatus & 5 > & Candida albicans % %7 L T 72 HLILE % FH v T, A.
Sfumigatus & 5% C. albicans O 5 7 PRI E B IO WTHET L7z, & o BEEROEHERE 2 10 L 22 Pt ol
ElX, TRRTHLEERONL, LA L, BURTREEHTRASEITIEIR L, HEPRETHLZLDH), S5%
LUBDOVEENHLH EEZ BTz,

IRZERRER S
=L

ONo. 18—19
WRT—~ FESHIEEDRRERICR T SRR

o P HR R W=
FNSEE SRS AR
FHFERT) 7 #HAr DNA )7

TR 30 FEORRBEE R

AR ST IR E L. COMR N XA Y E LTRET 7 PP FEES 50 A 70T Rk, A7 1 ¥ THER
HIZ12OUEDTY T VRPAML72bDTH L, KR TIX, /Ny 27 7 F Y F%& C57BL/6 &3 % STGALS KO,
ST8SIAL KO, B4GALNTI1 KO % Fiv>, RO 217 o 720 ZOfH, 2D DKO ¥ 7 A D4R 281%, ¥
TV L3 FDEEST 2L R0DOERNTHY), H 7)) 4y el d 22 7 VBRI~ 7 2AOMZEEIZLAT
BHAHZEPRES NI, —J7, THBRREY UGCG KO ¥ 7 A% HWT., KIEMKERTH 5 IBD ORI 217 - 724
Ry EHEROKTHAALN, IBD £V TREEFDOREDL A O N T72, MEAHENT T3 T Mg R
UGCGWT ¥ 7 A TIIFIENBETH o 72D12xh Ly T Mg RE) UGCG KO ~ 7 A TIIHED JHEDNEIE S 7z,

THFiR SRR

FRFEEK D E O AARKE, FHHEAE, HIIEE R IWTE 7742 FGM3 O 7 IVERIZA)
WZBAEICLHTH L H16l MAARMRESS 9H13H~15H 2E %R

FRFEF 2 JKEFEBL, ARRER, SILEAR, MEMZ, ERE— MAL)F IIFE BOREEREIZB TS 7V
aVIVE T I FEREEROREMT 162 MIHAMRESS IH10H~12H 2<F [HEFER



ONo. 18—20
WRT—~ RERICHIFBHEH - HEIEESMEROREI DR

T R ViIN
FRIFEERE T E
FIHSEERT) 7 HlAHR DNA Y7

T, 30 FEOWRBBE BT

RAERENL, HED ) BGRB8 ER L 72 IREZ 7 MIMREKE Lo 70 824 THY), &
FEELERBEHEL T EEZONDLD, COFEMIAITH S,

T MRS R 2R E AR~ 7 A B W THUEGEAPEO N 2 e b ko2 o T, JRE T 7 b O
B2 &0 S RIESIH S D 2 EAVRIRE N AR SHITEE ISR L - FRHEETETH S, L7HHE
52 HMIHEFEATH 5o

FRCISHIR T FHIS AR B L TN, ZADFFEIZ B 5 LR & 92t L 720

HFRSRER S
2745832 1 The role of UDP-glucose ceramide glucosyltransferase in T cells in tumor immunity, &5 47 [ H Ao # 4 5%
%4y, 2018 4212 H 10 H., &M, KA ¥ —%%
FRBER2 PACBUIDAT 4y TITY) VARIEFR 2 OWBEMAT. 45 26 [0l HARIME £ EFESFMES, 2018 4F
123 7H. 85, KA =5k
BR5F 3 MENEMBOMEIRE Y~ 7)) 42 F GM3 LIS IMEH A4 % Gl 3 %, 4 26 [ HAME 4P IE S 540
2. 20184F 12 A 7T H. WL, RAY —5%

ONo. 18—22
HRT—~ In vitro [CB(F B 2RBHIESMEICRIT TR

B HRS A
FSEFE SRS NEKY

TR 30 FEORRBEE R

KB Z 13 Lo &3 MBI O LW R 52 AW T 2K 4720, in vitro TOEERZ1T) H
(9T in vitro TORRBHIL OB R EMRET 21T > 720 TROF v M TOHBETIE, FEBRIZES HMIREIZIZES %
Do lze FATHIRICTHE DS 2 HETERBMBOTEEZ 1T, FERICET 2 02l e hs 2 Labhro

2o Btk ZOHEEHCTERBMEEZ HES 2 & &b 1o RIRBMEOSEO &AM 2175 L& b2, Th
5 OMBLD AL BT 5 A LR 2 RET L TETH S,

TSR RSRER S
=L




O No. 18—23
WRT—~ Y URCHITIREEFMROSTMRERFEECET DFHF

o ER R W bTesk
FNSLFEERE NEKD

T 30 FEOWHRBMEE S

B OEFIIIEHSD ), LOBRMKIMIZ L > TRZ L, MfAIZaFMRoAEDS L ITMREEICE -
THREMEDPHIT SN TV D, L Lad s, Loz JuEd 5 RMIO A Ik Ol % E 2 RE 3 2 15 130
St oTwiv, AETIE, ZOWFEZMHBNTLZ L2 HIWE LT, ffkefFo~ v A JF-1/Ms # W T
Brattorze £, EEWNT -2 2155720, JF-1/Ms OFHEIZOWTEEAM 285 L7z, BTMETHEOH %
C57BL6 i & Ielhrat L, BEMISIZIZFE—TH o Z LS L o7z,

IRZERRER S
=L

O No. 18—24
WRT—~ HEE R OEECRI T S

o P HR R P bTesk
FNSEE SRS NEKY

TR 30 FEOWFRBMEE KSR

7)) TR o8y (GFAP) @ 71— % % ##> Enhanced green fluorescent protein (EGFP) jifm¥ % A L 72
C57BL/6CrSlc-Tg(GFAP-EGFP)09Shb ~ 7 ¥ A Y = = v 7 <7 A7 b AIKIBHIIE & O M BT 0 #0485 38 2 47\,
BIZTHRBANOHIEE T OEHEBE G ST T4 2L * HWE LTHIEEZIT) FETH 7275, MbI AV =y
73 ADKREMETHEFIEDS 2 WTTREN D S 5 722 Eh 5, BIFE, HZRMEIZOWTERICHERT T 5,

IRZERRER S
=L



O No. 18—25
WRT—< NORCBIIDREEEA Y TIVS VIRARECET 23

i e 7 AR
L 30 EEOWEBBE HE

KWL TIETRBERICBIT 214V TV T VAR OZEMEZ N VA ORI L. 2 DRl & % Mat L7z
8 ME DI C5TBL/6] ~ 7 A% FZIRFEIZTA YV 70T YW AMEE% 6 RSN L 720 S EARICBI 284 v 1 »
DB & TR, SECREZFMBE Lo ZOE, WINOBHEO <Y 212BWThH ., FMEFEBEEI X0 Sk
Hrofze ERREOITIE 2.0% 8 THETH o 720 IREIKOE L WKT 280, 2O TIHBEKFAETH - 72,
—7J7. SPO2 R L3I VSN OBET b I ZE L T 720 ARFZETIE 1.0~1.5 MAC i 0 & PP C 22 41k 5
10720 ZORE. WTNOBETONAS F VYA L OEBTHFHFETH L LEZ LN, LELEDS, BE
EAEHEDOWR OB TBDOONL 2 &b, HHHNEZERL 28O MEHEE Y CELMRYVETSEL 2 L0HE
EThdbEEZLNI,

IRZERRER S
=L

ONo. 18—26
HRT—~ BENCROMEEZIECRIFTRE

T R BAEL

TR 30 FEORRBEE R

R CIIMMEEE DA > 5 57 2 a 3, BB 2 REEZ LM aZmIc e 0 L) g8 s B LT
MRES L. By SEBae ER I 12 B80T 2 RIS o ) FAZ ) 7 B it 2 S 2 BN L 55, T v N2
fHEL. WOy MeTEYAMNL—=F8—, 3IRTTOTy bt TH—nN—b Ll TEVAML—F—IZHE
FMAAT o 72ty AT F—N—LFAFESE, RFEEOF 7T —N—12BW T, MEEEZES S B L X
NWOEALEBETT 5 2 & T HADEIRIAKAL L2 WGE L7z OfE, TEVA ML =7 —LDOFFICL
B A T — N — DIREEESZE - MBRIER L OV OZALA RO SN TB Y . IHADEENRGAHL L 720 fetEATRIE &
N7z,

TR AR IR S
mL



O No. 18—27
WRT—~ 43X CD44 IXUT7 Y b T #—LRFITHTHE/ I 0—FIVRIEER

T R URETIR S
FRIFEERE HL %
P FEERE SRS

T, 30 FEOWRBBE BT

[H]  ABFZETIEA X CD44v8-10 D5 F LNV TORHARANL 201, £/ 70— F Uk EERT 5 2 L %
HWE 92, MIRZIE S V0 BEE I 4 Y —~ v 7 A (7F3T4) & o T LS 2, &R~ A (BALB/c)
DOWEHEZRIEL T, 4V 77 2K AW AREE T CLEEFE S, BRI & PIER I 2179 o i L 7-BEsiieid = » +
STu—vfifgl@a L. AT F=~%ENT 5, &S] AREEITHIEE 2 U B E T OER O AT, i
DI A%xfio 2L TR o7,

AR S

FARFEF 1D REGLGE. M. HEMET. HEEEE, HOEAT 4 XEMEIZBIT 5 CD44 ) 7 > b & xCT Onhe
AT A5 161 a1 HAREREEA&FEMES 2018, 9.11-13, 2 XM HESER

24583 2 Tanabe A, Tazawa H, Furuya A, Ichige J, Kawanami K, Yamaga H, Sahara H Functional analysis of CD44
variants and xCT in canine cancer cells. 77" Annual Meeting of the Japanese Cancer Association, Sep 27-29,

2018, Osaka. KA ¥ —35%

ONo. 18—28
HRT—~ IHELEM DIBABIEETREE T DR HIBERT

o P HR R URETIR S
FHFEFERE HiL %
FNSEEFEERE TR
SRS DT

TR 30 FEORRBEE R

[Br]  BREHROPURIE RIS B 1) 2 EEMME A Ak MHC class I 7 FH MR SN D WNEED
HOPUEA E O/ FENIC TRE SN O ZHEN LT 5, Z072H, ExkHR~ 7 A (C57BL/6] % B6C3F1
mE) AV T T VBT TRER S, BRI BRI 552 L. EBRICHW . 215 o5 fiflg i E P E SR A
ol LTTHMIRRT v A ICHW2D . cDNA 74 77 ) —OERICHWZ ) JUROMBNREEEZ L —F—a3 7 5 —
HOVEEREE TS Z LIz, [HR] ILALL U A9/ adi st & e MHC classIT IR SN S 2 & 2B A
L7

IRZERRER S
=L




ONo. 18—29
WRT—~ HELEM DE(LRZE ICRIE T 2B T ORFT

o ER R URETIR S
FRIFEERE HL %
FSEEFERE SRR
FPSEFE SRS TR
FRIFEERE RO

T 30 FEOWHRBMEE S

[B] BALEEICBES LB T OREEBEEZHIT 572010, X— Fv 7 A1 MEEHZ 5 e 61
IR FUEEZIMZ 7 EGHEA B L. 4V 77 L BWARB T CEEIL S/ X — K~ A0 6 fE5 % B L .
EIEOFALIEE IS D 2 BT OB AL, S 5121, FREHIRE 2 SRR 7 & OTSRESE A IRNT 12
BT HH LB EB IR T OFERE % BT S 50

IRZERRER S
=L



O No. 18—30
WRT—< Y URCHIT DHDERAEABDREA

o ER R AR—2#
FNS R A9k
FNSEE SRS BITHE
FASEERT) 7 MAadkz DNA L) 7

T 30 EEOHEBBE MR

<7 ADOFHFENARE R S 5 2 L AR L7z, Y7 ACEORY T AL IO~ 7 A% FREICIRRT 5 &, %

DREIYECEIT Lz, oYY AZEDF YT AOBERFIRONE X5 LHIOF~ T ZAD b O % [ AT
Hi, EOFIIADbD%E L) FEREE L, vy A~y 2 & &) L BEEE TG E b o %
FTLH, O~ T ADWDOEEN S Lz, M~y Ak, FMICL YV REFESTE LW~ 2 LKL <,
W2 DU~ T ANDELHEN BN EWbh o, T2, TOWEFEALM~ 7 2ZOWA T, R A LV E >~
ARV E Y OFWBEREST L FARTF v Za—a s PEELT L2 L b bhol, M~ A TIIITRMICRRE
HMFEDANOHEY T AL OHRIZ LIV RELTLE) TV —AFRE VI BEIMOEN TS, TOBKIIEHET o
ETHAH ESPl OO WEDECHHELG L TWDEZ Elbhrol,

TR RER S
i1 K. Mogi, A. Takakuda, C. Tsukamoto, R. Ooyama, S. Okabe, N. Koshida, M. Nagasawa, T. Kikusui Mutual mother-
infant recognition in mice: The role of pup ultrasonic vocalizations. Behavioral Brain Research, 325, Part B: 138-
146 (2017)
i 2 A. Asaba, T. Osakada, K. Touhara, M. Kato, T. K. Mogi, T. Kikusui Male mice ultrasonic vocalizations enhance
female sexual approach and hypothalamic kisspeptin neuron activity. Hormones and Behavior 94: 53-60 (2017)
G 3 T. Hattori, R. Oyama, N. Horio, T. Osakada, K. Mogi, M. Nagasawa, S. Haga-Yamanaka, K. Touhara, T. Kikusui
Exocrine gland-secreting peptide 1 is a key chemosensory signal responsible for the Bruce effect in mice. Current
Biology 27(20): 3197-3201 (2017)
#4583 1 M. Nakamura, K. Mogi, T. Koide, T. Kikusui - Identification of social cues in emotional contagion of pain
using MSM/Ms and C57BL/6] strains of mice. - Koudou 2017 + 2017 4E 8 A + Bt - KA ¥ —FHE
FRFEF 2 WHBEE, BEHA. RAR—F, HKEL - ARET T VY7 2B 23R8 O - Koudou
2017 - 20174 8  « HHL - RA ¥ —5EK



O No. 18—31
WRT—~ HBRIEZ(LC K BDITEIEFEA H = X LD

T R EAR—F
FNS R A9k

T 30 FEOWHRBMEE S

BT A SRR I K o CTHRET 2 AN Z AL O—UiZ LN Lze RRED A AT AR RIS F~ Y
AL BT R ZRIEL TH~ T ABREE 2L, CORIHFI T AZRIIFIERIITHERHLL M) -
TTAMERLIZ, TORR, HFT ABLERIZHBILTL M) - ZTESHENT 5 2 Ll b oz, Z O
BRFIERE LT WRNOHIR TR T~ ABMEICHAIL T X2 by U5 S, 22 L) BEATE O
AL L THIS N ABRATE A L DL LR 25720 THH 2 EHRERE NI,

R RS

1 S. Okabe, Y. Tsuneoka, A. Takahashi, R. Oyama, A. Watarai, S. Maeda, Y. Honda, M. Nagasawa, K. Mogi, K.
Nishimori, M. Kuroda, T. Koide, T. Kikuui Pup exposure facilitates retrieving behavior via the oxytocin neural
system in female mice. Psychoneuroendocrinology 79: 20-30 (2017)

HAFFR ] WAR—F - v AOHSITESSEICBT 24 XY b v okl YRV LT THE] 2EA1AHEEEOD

YY) RN T T R SA SRR W 27 - 5 40 B H AR RS - 2017 4E 7 - R -

LIy g7

EASAT. BERW., KAUR, BOR—F, SRR - BER ) O % b 72 b THEIEE - 58 40 [ H AR

K& 201747 H - 5k - KA =38k

A RAT. BEIBWE, KA, AR —F, 35 KM% - The medial prefrontal cortex-paraventricular

thalamus cicuit decreases maternal behavior during the stressful postpartum. - Koudou 2017 - 2017 4£ 8 A -

Hnl - RAY —5F%
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ONo. 18—32
WRF—7 85y MOBEBRL YU Y ORSHNETOHISTE L IEHBREICREFT BE

P B E
Tl 30 FEOHRMEE AR

O T v b 2R S IRX, WY ) SHEEIXL ESRTEX. SEESY 7)) YR504 KIZhbiT7z,
FIRXIZIZHA 2 L 71k CE2, Bl £ X121 Research Diet #: D EFEBl & D12451 % RWHEHE L 72, HIRX & 5
PRI XA AEAGEAR . IR ) VG X SR A Y ) YIRSy m ) vEEK (F ) ViEE15%) %
WE Uz ML MES v MIETH 3 EETHILT 2 I TCIOLLTHE Lz, aRliEsHg LS v ~ ok
T &, 3 EEEE OB IR E TR0 BEENE, o720 S5, O M) TV 72 F 4 KoL A50—
VOEEDL., BRIEEZRG LS v SOEFIEDI 272 SNHEDH 5, RO L AFa— VDAY 7)) i
GoORERHY), 570 YRGS LT v FOETFIL B5 L2220 T2 L AT o0 - VEREMK
MNo7ze

TSR RSRER S
=L



ONo. 18—33
WRT—~ B FEIRZABEZ AV CEROREREOERIRET

T R [JAmE TN

FIRERT) 7 ifer) 7
FIEBRT Y 7 Az DNA T 7

T 30 EEOHEBBE MR

DRIOFEBIZBNTAHET VT I ¥ (OVA) BEAEBR TR 2 FLBRN (OVA BRI | 7w BALIRE) %~ A%
CE5-%. OVA &7 5 ADMEENTES 17> 720 Lo L. OVA #EAFLERREEE & I 53128\ C OVA FE 8219 IgE 12
BELREIEO SN Lo 72, WERE, FLBEEIZBIT 5 OVA OEAPE G EEZ SN0 T, OVA EAREOE VWIL
FRR DB % il 72 A%, OVA % RARKIINIC KBl S & 24568 OVA BEA SRR 2 (ERL L 724, TR AP SO N Z
Motze Frz, SWTIABE O L HMER L B LD T i ERE AT A2 AMEIMER CTE ol SHEED
WL - FEERLE D OVAEADE WD OWESN LD To7z0, REFELHFHICY T ANOEMERZITH) 2 LA
TEhhol,

RMERIRES
zL

O No. 18—35
WRT—~ BERF GATAS ZETI/OVF VIV INIBEGHDIEE. ik, REREORERF DRSO

Tl P R A [EREN=

MMERTY) 7 Az DNA )7

T 30 EEOWFRMEE RS

ZNF13L 2B L Tid. DUFOER & F7,
1. ZNF131floxed/ERT2Cre ¥ 7 A% W T, #EFXF T 72V I|2L ) ZNFI31 #3538 L72e 2O T AL HE L7
THEIZ BT, SHEILIZEE ) MTOC O & BEhAH < BE Sz,
2. BAINBAFREIIZ ZNF131 Z RE ST X%, pb3 RN T AL LR T 5 2 L12X D, ZNFI31 K2 L % B
ML ORI CTH 2 proB ML DA TOHLEEED pb3 RFIC L Y fiF s N b 2 & 2R L7s ZNFI31 & p53 A3
T AHEREZ D 2 & % invivo T/RE 72,

GATA3 8~ 7 212 L Tld. A2GATA3 ¥~ X (57220 Zn finger ®/KJ:) 12, I-Ab deletion K UF CD4Cre
NI U ATY—=2, &E5I12 Foxp3-hCD2 knockin @ 3D 7 L VDB A 217> T\ b, EHIZLAGIREZEAT S
72O, HAEZREINE AT L. BREEZIT > T b,

TR AR IR S
mL




ONo. 18—37
WRF—Y  OVICBI2EFRENILVEV/EES V(OB (PTHP) O8]

fi R R BH &
FHFERTY 7 #MAHZ DNA Y7
FIHSEERT) 7RI EEiRz ) 7

T, 30 FEOWRBBE BT

[155] JLEOEETRETH 2B, JHTERD7D DA Ca DIEEIZH LT, BRINOENSERTEL
% Ca THE MR ORI L > THRIET 50 £ 2Ty ABFEF O I A T IVIREISH L T PTHP 28 % 5.2 C
WELOPKET L7z MRS ] 504 H. 5 WIERH oI BARESOFAT 2RI L PTHP EEZHIE L7z, &
SICEERIATNTHS Ca Py MEI AT VOBEELIE L. BEFOILIT & MBI L7z, [BRE 28] =
DOFER, DY HTOHMBHTH, ABIEFOME Ca i EIXIEFIEF L DAERICEME R L72A, Fith
PTHrP g IS FEIZRRD D o 7ze FITH I AT VIBEICBW TR, ILAREFTMg DO L) ICHFREICHEELZRT
b OPEHERES S 720 FLEDOFE ISR % PTHrP O BS- I ZRE IS 1Sk 2 22 o 7228, FLAARREA- O FLit higaE 3 %
TV OZENIARPE B OWRIEIZ BT B W glEdvRIE S iz,

RS

1 R. Sato, E. Kanai, G. Kitahara, M. Noguchi, K. Kawali, Y. Shinozuka, A. Tsukamoto, H. Ochiai, K. Onda, A. Steiner.
Transrectal guidance of the ovaries reduces operative time during bovine laparoscopic ovariectomy. J. Vet. Med.
Sci. 79(12):2019-2022, 2017.

G 2 K. Kawai, Y. Shinozuka, I. Uchida, K. Hirose, T. Mitamura, A. Watanabe, K. Kuruhara, R. Yuasa, R. Sato, K. Onda,
H. Nagahata. Control of Pseudomonas mastitis on a large dairy farm by using slightly acidic electrolyzed water.
Anim. Sci. J. 88(10):1601-1605, 2017.

3 R. Sato, Y. Une, H. Madarame, H. Hanami, E. Kanai, H. Murakami, A. Tsukamoto, T. Suzuki, H. Ochiai, M.
Kikuchi, H. Tanaka, K. Onda. A nasal osteoma with an acute course in a Japanese Black heifer. J. Vet. Med. Sci.
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