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Han-Sung Jung

Dept. of Oral Biology, Yonsei University, Seoul, Korea

Tooth development is regulated by progressive and mutual interactions between
epithelium and mesenchyme. The molecular mechanisms underlying this instruction are
well-preserved and most of the contributing molecules belong to several signalling
families. Research focusing on mouse teeth has uncovered many aspects of tooth
development, including molecular and evolutionary detailed and in addition offered a
valuable system to analyse the regulation of epithelial stem cells. In mice, the spatial and
temporal regulation of cell differentiation and the mechanisms of patterning during
development can be analysed both in vivo and in vitro.

The mouse teeth that modulating the balance between inductive and inhibitory
signals constitutes a key mechanism regulating the epithelial stem cells and cellular
differentiation. I would share current ideas with additional maintenance for the location
of the putative dental stem cells and for the stemness. Fine-tuning of the signalling in the
regulation of the tooth morphogenesis, and that altering the levels of an inhibitor can
cause variation in the tooth patterning. Furthermore, clinical implications including in the
diagnosis, prevention and treatment of congenital defects as well as in the design of
regenerative therapies would be of fundamental importance in Oral Biosciences.
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L7z, TH & O ZEYE Tl TH BERIG 2 R~ b2 A M 0£MBD b, %
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WELRD Tz, —F MIIANARNT IZBIFR 5 UT3122 ([2&- T IR EEAZMHIL ThZORIE
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FORIRIER EERRIE, A WMRE L TRAET 2DPRICEHEN LD S 2D
PO IHBRIC R LT 2 BBRIR OB CH 5, £ 2 T, SEFR 41X, IRBEET » Fo
FRIRZ AT E U, S b2 BV CRMIRICB T 5 2L D% B O ERF L
INMEDALE, BNERREE R L OREERE L. o AR oA bR L bl L
Too ZORER, FIRIRIER_ LRI IV DB X, NEDS trans i, SAEAS cis fliC
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BOWNAZIEE L TTHOEEMICE > THEL T, &5612, ZoRRIRIER
b B AR OB REIR HE 2 FEER N 53 W FE0 5 15 T A BB B L & & 2L DB O IR
ZAbE AT L7 & Z A TRH 5t FUIRBRA propylthiouracil £t 5 CRIAARIZ I 5
A ura7 Yy (TG) AEMETESE S L DV VEEITMRO R > T
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PRI AR b B MR T, S0 R E IR & ELEAR oo i 2 K & 22 B 0 A R
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[ B &) proton pump inhibitor i 'H DEEMIAIZ(ER L CEBEESWEZMEHIT 5720,
THILIEIEE 22 EOIRIRIER S Tnb, £0O—F TREICITLELLE. &tk
CIEARREREX b/ U BEEEORIERIRE SN TVD, HELITHS
v k% BT, proton pump inhibitor »—->T& % lansoprazole (LPZ)7s B DEEHAL
\ZAEFET 5 aromatase, PANRES K OEHARIL S 17B-estradiol EZ M S, FF=A b
oy UREEEERD ST L L ERELTWD, ABIETIE. M7 v FEAW
T LPZ DEEMR D 17B-estradiol &AL W~DEE L BIER~DOB GOV THRA
7=, [5iE] 12 BED Wistar T ~ MZ 0.5 % carboxymethyl cellulose (CMC) 1
VR L7- LPZ(30mgkg) % 3 HERERO#E L, BEMEICE LY CRBRRZIT
o7z, MMBITIE 0.5% CMC AR ZBAHS Liz, M 17B-estradiol B, BD
aromatse BIZFRBL ¥ VNV EE, X b F U REBROBRGTHERER
U, FERILPZ #5142 X Y | BASE B D aromatase #{n 7% & aromatase
Ry EENEML, FIRME 17B-estradiol ENBEM L=, 72, FF=A b
FAREER OB TR M L. BRI 17B-estradiol EAND Lz, [BEE]
LPZ {ZHfE DBEHMAE D 17B-estradiol ERXZW HTLIES T Z LB HAL N E oo Tz,
Fiz. LPZICE B2 b U REtoMREAER E28, =X f el BEEtEoR]
ERIZBEE LT 5 ATREME DS R ST,
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11 An attempt to develop a program for drawing three-dimensional
trajectories in motion studies

OMitsuhiro Nito!, Wataru Hashizume', Manabu Jimenji', Katsuhiko Kato?, Akira
Naito!
'Dept. Anat., Yamagata Univ. Sch. Med., >Gigatex Corp.

We had developed a program for drawing two-dimensional (2D) trajectories
(RO299-4588, Gigatex, Osaki, Japan) using a simultaneous recording system for
digital video pictures and electric signals (The Teraview, Gigatex) and a 3D
position sensor (Liberty, POLHEMUS, Colchester VT, USA). This program
enabled us to automatically draw 2D trajectories of motions on monitor displays
of the system with data (x, y, z) from the sensor (x, y: frontal plane; y, z: sagittal
plane; x, z: horizontal plane). By using these devices, we had been studying
motions of healthy human subjects and patients with disturbances of motility.
However, we found that the 2D trajectories were insufficient to investigate
motions of the thumb. In this study, we attempted to develop a program for
drawing 3D trajectories using the system and sensor. Consequently, a new
program, which enables us to draw 3D trajectories of motions from data recorded
in our previous studies, has been developed.

12 Device for measuring direction and strength of
shoulder-force

(OManabu Jimenji', Hayato Hoshi2, Takuji Miyasaka2, Akira Naito!

'Dept. Anat., Yamagata Univ. Sch. Med., 2Dept. Judo Therapy., Teikyo Univ. Facult. Med.
Technol.,

A device for measuring a direction and strength of human shoulder-force with
the shoulder kept in a downward position was developed. The abduction, flexion,
adduction, and extension directions were represented by 0°, 90°, 180°, and 270°,
respectively. Two strain gauges (SG-1, SG-2) fastened to the abduction and
extension sides of a steel cylinder (9150 mm) were fitted with a steel holder. The
cylinder was pulled using wire from 12 directions (30° step) with a load (0.5-16.0
kg) and voltage data from SG-1 (V1) and SG-2 (V:) were recorded. By processing
the load (kg), direction (0), and voltage data (V1, V), the following formulae were
derived. tan@ = (-0.0686 V:/V:-0.0209) / (0.0305 V:/V:+0.0573), F: (kg) = V./0.075
c0s(0-24°), F: (kg) = V:/0.061 sin(0-160°) The formulae were fed into a computer
with a 2-D Lissajou presentation program for plotting the force on a 2-D
coordinate (x, y) graph in which F was represented by a distance from (0, 0) and 0
was by an angle to the x axis in a monitor display. By using the device we
attempted to measure the force in healthy human subjects. In consequence, it was
confirmed that the subjects could exhibit the maximum force of flexion, extension,
abduction, adduction, and circumduction of the shoulder with reference to the
display. Applications of the device to research and clinical fields were discussed.
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BELONRPL (=2—n Y 1) BtEOSBIEMRMIIC T 52 L 28mE L
Too RBEETIE, HEEBLEERTWICBEIT 5. Hi- 2R oV T#RE T

%o

=U N UIRE4. 555 B5. 5 OWRBMEHROMApaEZ L7 bRl —a itk
Y GFP #Eak ¥ % & | ik S oMMt mis B ICmd - TREI L Tl
M ED—ERA BT 0 LLBICEBAHTITET 5 L EAICHIA - TREFmICHE &
BRIz, TOHOB X BB Z I U CHEE T CRIBFIICIABIET D &
TR RS A B IS BEI L C, IR L TR FAMREZ Dis, 18
EhERE TOMBBENN, T EICETT HEEH BRI > - Rk
DENE Th o720 & TR KB CBEIT 2 Mlai3 ot LI SR RELR L,
ZHPEICBEI L TV 5 Z Libhotz, 1HEDRFEIICIAD - 7 B8k Ol
I3, 788 T NeuN = Hu Bt DRGSR 3L LTV e, ZhbDRERERNS, 13
*&%;m%%iz%ﬂmﬁmmm REL2EA~O— IR RMR O IZ BT D
el SR X T,

159 5o e = a—n & EREER = = — o O
LR CIRET S

ORIIR", MILR®, KRB#F>, KfnEtE "
HALRFRFREFRIZER SEMRHFEOT . RAEREWRIE?

KR E R A O RN NI 52 H MR T EBRIIE, [FRik
El, 7B AD=a—n o AR TEERSERN 5 ERIZ T >
THEGEMICEBL TS EEZLRTWS, Lo LEREIERIE L 7
U A SRR A E B AR ARTE T WANS L TERIMIC NS O
MR TH -7,

AW TIX, ~ U AR EFEGRRICK T 5 iR EIFERGEAE (Prox B
) &7 AMEEER (Math2 BBt BRI 2 o e LAk A0 B
HUBEBREZ BRI Lz, ZO/ER. ThZhiikE, 7oErA%F
9 BT, T OmMBEROERE R TIXmEE ORISRV Aok
BABE SN, Math2 RO REZBEZT 5 &, Math2 B
725128, MRROEEAERF RN DB FR~ELL T 2 L
PR ENT, OF VA= 2 — o U RiBRMAIZ MRS LS T iz >
. BEIASERGT R D HRA~ L b SRR E R L, BEK
IR - THERB BN 2 Fel) 5 SR ERTBEAAR & 13 B2 2 BFTIC IRRE &
FRT 5 Z LR ENT,

16 <~ U RBRAE 11.5 BAF N OMREHIAIZFEBEL L TV 5 Wnt7b 1,
MOFEERRIZ LA TH D

OfEAtIR
BERIERKE MR - RAeFHRE

LacZ @EFERRTEHT T ) UANARY Z—%2 BT, =7 A4 18.5 HOMIC
BiFH., vUARAE 1L 5 BAFNOWEMBROMANSMEZRRILLIZEZ A, 20
RN ARAS, WntTb DRBINRY — L —FKTHZEERWELE, £Z T, WntTb ®
RBENHET DT T ) VA NARY Z—%AER L ~ 7 ZAWRAE 115 BAEEThOWR
ARRAE RAYIZ WintTb BEFORBEZIF Lz, TOME, KIMEEOERRK - LT
TNT X VBHESTEMR OB - REITE - REME - /K REAKE U/
REEETDHIERALNE o7, WntTh X, AlIZBWTZ BEY —Ah 22q13. 31T
a— RENTEY, 22q13. 3 REIEBERE (Phelan-McDermid syndrome) 2851 S5 T3,
22q13. 3 RIJEGRETIX. KIMBEIREAL « BFEME - /MK R EH KR U 72/ NN
RERBRERIND, 7T/ UANARI Z—F R\, v~ U RARAE1LS BEEhO
FIRHARIZ 351 B WntTb O, AD 22q13. 3 KIIEBERE & R OERPBE I
bo ZDOZEND, WntTh 1 22q13. 3 REIEBEHOFEBREFO—DLELLND,
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17 Dachsous {K7F#Y72 Spiny-legs DIFRFRBIEILY 3 vV a v ATIZBIT S
FE RO H 2 R ET D

Ofik)Il A2 12, #IL EFD 3, Mummery-Widmer Jennifer?, Stoeger Thomas?, &% A
Hli 5, l(nobllchJuergen4 fex kK HEE S, kR EM I L IEF L2EKEKFEKR
FRREERUIER MREMFHE | KBRFERERIE ¥ -2, L& RE
EFRHFFFEPT 3, Institute of Molecular Biotechnology of the Austrian Academy of
Sciences?, FKHARFRFEFLEFLRIIER HMEWFRE S

ERGIERBRPIICIE, HE@@TE‘% E"ﬁ?ﬂlk BT %, & ORE DI - 7ol
SETES 2 P AR A (planar cell olan PCP) EFREN fﬁﬁﬁ %
’é’@%%(ligf REE R ’9" WJX_! T FL B
BAATETE U, B ORI & 205 & < By 5 7 €
BB LTV %, PCPICREMNELS L = DEE 3 @ff* Valrs §L<
#ibhs, £iz. PCP ciiﬂ@%%w&ﬁs%‘éﬁmﬂwéﬁsﬁ@kﬂa—ﬁ L'Ci’o VNS
SEREEDER SN TS,

PCP @fgﬁhﬂlﬁ%ci%ﬁ‘ééﬁf&m&ﬁ HREL 22D 7 N—FIZHESNTND
—ORIF, 7 EEE BRI Frizzled (Fz) 12X - TH ﬁténéz77/v~7’r
BB, _namﬁ%m@fz DRI B TIRIETL L, _®{Eﬁ1tbxﬁm5@®1§ﬁﬁ/ﬁit_
R B 2185 T B, DR IE, JEHEIES KA T 5 Dachsous (Ds)
FITHR S D Ds UV —7 T, Ds !i%ﬁﬁ?ﬁ?ﬂf%ﬁ’jﬁﬁ%ff/ﬁ‘i T8y,
30T 3 ST ICIRIO TN B 2 DRI~ (J&T _0)%@,’7
B 2T 77 RELOTRAFHRE LTHN LR TS LEX

va vy a U IO THE Ds ORB O MAIZ Fz ﬁ\)zflffﬂ'%’)@kﬂl, HIR
OFITIL Ds ORBAE U MUIC Fz BSIRTET 5, FIALRICI T, Ds 371 HYE
L ChghE '4‘%.’)!06[35 5. BBRE Z &I, WAL C Bz RIEOBE AR5,

Z Oakix PCP BFZE Lbh‘é%ﬂﬁ«%%i? BED— > Ch DI, © D5

RATh Tz, k1%, Prickle (Pk) &2D7 A V74 —LThd S iny-legs (Sple)
DRAEI L BT D L £ Pk sple DRABO > A,
Df;g%“ﬁi{#b a7 T AT S REDH AR ECEE Ch T,

Ayukawa T, Akiyama M, Mummery-Widmer JL, Stoeger T, Sasaki J, Knoblich JA, Senoo
H, Sasaki T Yamazaki M. Dachsous- dependent asymmetric localization of spiny-| le S
determines planar cell polarity orientation in Drosophila. Cell Reports 8, 610-621 (2014)

18 b R RIS RSN 5\ B FR S BRI T & 7 DR

OBIRHEME | Mozhdeh Bagheri', #FREF ', B2, LLAMAS, It
AAE ! FBEEAAIY AR GIES, BOEm S, MG, HgE#E L, |
A RFRFEREEFE R AR AIARRRE DT | AEHEEES T 2, RS
HEMRRAEMRFERR 3, &4 WBRFERFRAIESZIERERAIRES

Muse MFUITAERICTEIET 2 BROSREMSMIRTH Y . MR ~D /L%
Fo—7, EEFMMRELZ R/, 51 40 FIZEIFHBMICBWCE MBS
SNTWEMRRTHDZ Lhb mVWELEELE L. BEERR~OIEANH/REIN S,

EMRE RWET & Muse g L[ U< HERMMICEEL, 2o, ZRE~OS
{LREAR BT D LREMEMIER AT T A MBS, 7T TV TIRLFEET D, Bxix, B b
Muse fifa e 7T F U 7 OXAT T A b L oL@tk ER Lz,

AT T A MEREBHAEZBNTE b Muse fIlBZ B LILEZ A, XA T

IZRON=0 L ERICE CORBHENEFON, 24T 7 X MiRIZxHT5E b
HERFZRET 502, SHEMEEETHE b NTERA2 Ml BV CHRERBEE
BEROMERLITo AR, | BEORKEBLEY (PRF) 23 FEE S, Muse
HIRIZIBN T, 2D OENE KRR T 2HUELHAV, X477 2 MifkL o
ZEREREEREToE A, MBRARBEO—BMRBE SN,

Muse AERIZ BV T P RF 2195 & . MAP2, Mashl, NeuroD1 72 & Of{EAMAa
Db~ —I—%ERE LT, KRS —& v ZBHICEWTYH, B8 LR ETFOH
S U EDRBER T, F 2 RBBRRB RTINS O % 2R nE, AREICRT S
HERICHEET D2 HOTHDZ EBALMIT RS T2,

Pz & AR TERE LZRFE, EERICRET Sz BAO LR
Bl @R R L O FI I B S L TV B TRESED D B,

19 mssmsen o T 5 S SN Muse SIS 48 OREHT

OHRHRMW | ERBY 2 WRsHE?, FEAHT > Atk THE ZM—8
TEHER ° AR A e

FALKRFRFEBEEF R IR ARG 05 | IR DB 2 P KRERERE
ERFERHEFED T NRRI RS RERSIOGFEBEEMER Y —H TR
Fexidb MEBERMERICZEEME AT 95 Multilineage-differentiating Stress
Enduring cell (Muse fI2) N TEET 5 2 & & RLH L7z, Muse fMIAZIZZEEMEM
fa~—7 —SSEA-3 & M#ERMAA~— 4 —CDI05 O _EHEMa s L CH
HES AL, A MU ATIERE, B CEREE. ES MR O IRERIEER O S REME RS
DR, ZREtE~ — I — OB, 1 fMlas b =REEOMIIC ST 5 &
WO R AR, £, MARERICHFE L, BERRELZ RO T,
ZEMOBOHIIBEERICE L 2MIEE LTEXLA TS, ZRET
IR AHIRED Muse HIBOHEE IOV TIEHALNICEN220H5H DD,
IR AHEHE D Muse MFROFFHIZ OV T LI Sh TV, &
FFFE Tk, MEHHRRRF SO Muse MIFROHEZIZ W THET 5,

it AR PR e oD RV BE SRR 2> © BB L 7= Muse MBI, 1 MR C o ibEES:
BICE VBN~ — I — 2 BB MO, B E2R ZREEOM
BRADOMMESLECEREZ T THZ EBNMHRE SN, /o, HEOHA b
HA v ERWZMEHEEIC LY, MiREaia, AR, mENEMR, IR
FAAIRD. BEEMR~OSMEAHEE SNz, U bEX V| RS Muse
AR A AKELAR B S D Muse MIAR & RIRROME 2 H/ 5 Z LR S iz,

20 Muse HIBE 2 U 7= Bt 77 U A — 0 F 38R T 100

OFRBY | ILIRAH ", BRe " Higas'
' AL RFRFBEE R FE R AR B, IR E AR A BN
RSN

S ) A=< IHNICREEICEN A EETH Y . EHERBETH DT
OEATOREFRIRE - (LERIBEIC L DRIBIEIARTRETH Y . RBREOR
EPLETHD, THETIC, BEEMRICIEET 2MRICBEZBETTH
DHHANNVANZAF IV FF—F HSV-TK) B T2 RR I TBEE L,
ZOBRMIANAETHDL A 7N (GV) 2H%ETH LIk &
NLEE L@ E 2 — 7y & LI BRERTIREOR ISR S
HEPRIESNTE /2, TNETOMETIE, BRBELRETOECRLE LTH
e HM R A EH LB ) A —~ o3t d 5 B8R
FREOBRENTONTE T,

AWFFEE TR &7z Multilineage-defferentiating stress enduring
(Muse) MERIL, AEFBSROZREMBERTHY . ZOEEEE~LEET
D120 THRE U~ CHEE - £F L, BORBIIS U TRERMREA~
LT 52 L THREDEREZTTH, £t BREREEZFT LT
D REBFEREIIEVZOR2MERE <. BRISAICRBIT 2May —2 L
LTHIfFS TV %, 22 THEFEA 1E, BRELT Th D HSV-TK BIZF
ZRBET D Muse MIRZER L, 2h b 0MRZBET S Z & TEMES U 4
—=Ixt 2 BRBETIRRODREBRT LIcoTHREET 5,

21 e b Muse MR REBAFITS X OMIBMIATE DR OBES

OMOWGT!, ZREY, 52 HEEm!
?iitk'i‘k%hli’i%ﬂ?%ﬂ ﬂﬂﬂﬂ%ﬂﬁi‘ﬁﬁ !
&4t Clio?

[# 5] Muse #ERRIZ, MEMEEL AT LSRR THY . FMERSMIRFIC
HRDOEIE TIEIET 5. iPS MK ES MM 0D X 9 72 REtEs AR TSR R 21T
MOREEMETERE A BT H DI L, BREED Muse MAIIIEEEOBEIMEN,
oz 2:7) HRERHIABHEIRROMI Y — 2 & L TOENE £ 5 — 5T, BHRIE
F D7 ®1ZiE+43 72 Muse HERAEL OFECRASIRE TH 5, ABFIETIE Muse FlBL O H A
J1 = A L ORI & IR X 2 EEE R AR L. A RRERIEORRE %
HE9E L7z, [J7iE] b MEBERIZERARAR (hMSC) Ea 3K Muse HERA, Muse H33RZ3LARAR.
FF Muse #EAEIS KON iPS Mg & AV C, BRRTHEEE., fEFEE. I b= FUTHRE
L ORATP BOMHT 21TV, BRI L7z, F7z. hMS ZKEESR (1%0,) THEd% L‘ Muse
HMBADBEER KOS ERIE Lz, [FER] Muse MEIOEBRRHEFE, I ba
U7 B, ATP BiX, JEMuse ML ¥ HIE<, iPSHIfR LV bEEEICE WD &75:% )
Meipolz, EMRFERRIT IPS MR TR bLE <. Muse M3 X UFE Muse #lfE TI3R
BETH-oT=, UiEXY Muse BRI, iPS MAIE CHEKAI TIE7/2< . FE Muse
MR CIFRETH RV, FRIOREBTHD LW Z L RHALNE o7z, E72 Muse
FRRR O BEAFARB ~ DS EIZHE, KV IFRBY 2R~ 7 b LTz, EHIZ, hMSC %
KRR (1%0,) T T2 HREBER L-E 25, B END Muse MIRADEIEA 2~3 1%
BERIML TR Y | ZEEEIRMEIAEL X SRR FRRBEOMBNT) O LML
HERFE 72 IIEDC BB S EMS R Shiz,

22 b b FEAEEOMELR | RS L5 ERI

OFE #'. FAk HiL®, KB BA®
:it{ﬁﬁjt%k%hﬁ%ﬁnﬂuﬂ”% ERFRIFHE, TERFERFHE S

ZER BRANEZEMEE®, FRRFEREREHEFREHER Ak
ﬁ/ﬁfiﬁﬁp
W OFREIZ I 1T B E Y 72 L AETANZ DUV T field theory & clone theory &

W) 2 ODRHEASRBINTE 1, WFEOERBAEMEICLY, Zhbd
IRERFICE X DTz & 2 R EWICHEL 22 b o Tid72e < MBI
bOREEEEINOOH D, BEMICIE, EHECEF—InHIE 7 O EE
WCESE AR OHEMI YA XEZONTOMEII A r— RET L,
WEEETCRRIZ DWW T DN F — = T A lr— REFIL LW S FBREFRRE T L
MWRENRTWVWS,
S, FAIIFREREKEE WY H LW 3 RTEEREEEZHAVT, & hE
FEREWM (UM1, UM2, UM3) OFREZERZMEHT L, ) KEIHEE OO
MBI L~OFRERAEL & ii)ZE BOBK . i) VA XIZHEBI L T UM 28 UMI
DOF R~ L INET BMER, ZERI - WELZ, ZhbORETICE
REL R OFRERRET L & OBIRE#HRT 5.
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23 BG4 2 3 v ABIKS E MO BIRMEEED
B3

O Xl |, AEH 2, BHAED |, EHE |, SRS 3
TBJNERRS: AREIFHRE BN |, BIRBRFERERE R A PR
FERFSE 2, FRRFERER ERFRETIER BRI ¥5% 3

AR Iy LREREIL, HBENOBIIRGE, RIS AVERSCI b R T Ma
R EOBEMNFELZSEMICEVBETE 2BINARFETHY . TNETRED
i, ZOREREE AW TEIC IV VEROSIEMIEERT 21T > T&/, —F T,
ZOFETIR, BEORECHIAENO TEEE A B 2R ET 5720104 2 I 7 ABRIK
ERWD0, REHILFEAFEOERIIRECH -7, T TEHETIE, 20
FREZ MRS D72, R T EMBERA OFEAEREN & L THWOITE 2
RIEERIE) LA A IV ABRELZ ALY, H- 2B MBERFELRRE L, ©
DFER, WEROA R I Y ABUREBBE ST TIRENEETH - 7 L HilkX, /&
RIETHRR L7z OfERAIC L) ERICRET 52 LN TR, S5, MR
2B DI VEBRRL/MUAEEEAEORE LG L SEM B LE2Bo LAD
BTRETHZ LN TEL, RETHLNZ SEM BEBOBREIZOVWTIX, T b
A RYTOrYRTFRANVEBO DV, SR OIS e & 344y
WRTZN TRV EROF R I T ARBEIIZIZLET 2T R AIRETH D Z &
WRENT, ZOFRBEMBEREEZAVIUE, AAIVLAREEICLVELR
2 MR N O SLARBARARETE RICHRE S F O RTEICET 2R ER 2T 5 2 &2
TE 5, ZOFEI, 5%, TEEZT TR, Hix ol BET 28428
MROEES . IBE LR PBTEMN WM OIS HEAFRETH Y | SIRMMRE
LHSREDOERBE T T 2 A e FBL 2D Z LM SN D,

24 B LR BE AL L 5 GP2 SA N

OBEKEE, BAEBEF. AHET, BEXKOLH
ALiRE R AR Ay B

GP2IXESN 53 W D 53 WAERI IR JRTE L BRI SN D BERATH D08, i
GP2 HifE &> T~ 7 ADFERE L Z K< BIFE nasolacrimal duct % 4ufa L7z &
A EROMRAEBRIICYE -7z, 205 bRIFECERBRFE LENICHET 5
MRE, THETISHREOZ2WERRER Ch 7. #HIETIE. PAS BIEOMIR
BHIEHIZ S D WIMERZ 2L o TEL AT 55, 2R H 0T THRGP20D
mRNA L EREZRSEHRHL T, HEERLRIE ONMIIE £ o7 GP2A %
LW T, FEEORMIIZHEEOME THD LD, BIFEIIRINE, RER
FOBFEDIO>OHZNL2Y . &ff%iE L TERAIC GP2 B ETE L T
Wiz, BEAIRRIEMAER C, BER) S ERREE THOTCW L, ZoFIgiET—
FIRD B D WIS DB SR 2 REFRICHIEL T D boRSHR LT,
FBFAL UL TIX, GP2OEMER G I Xbasolateral membrane (ZJRTET 51E0>,  FHEM O
SYUHERL (FERROMMIaDSHE) ORFE, EHEHIAE O/ Ma/Mak (FHEE &
FEOHE) ICRARLNZ, ZhbOBBIX, GP2 NEMEN~HKH & h 5 arfEtEz R
LT 5, GPATEIEMICH & i, MIERLIZBHEICH < L Bbhd,

25 Comparative anatomy of the pericapillary mesangial tissues in the
renal glomeruli: scanning and electron microscopic observations

OHiromi Takahashi-Iwanaga
Laboratory of Histology and Cytology, Graduate School of Medicine, Hokkaido
University

The pericapillary mesangial interpositions that affect spaces between the
endothelium and basement membrane in the renal glomeruli were observed in
four vertebrate classes: mammals (rats and rabbits), reptiles (greeniguanas),
amphibians (bullfrogs), and teleosts (carp). The specimens were examined both
by SEM after hydrolytic removal of extracellular matrices and by TEM according
to a conventional method. The observations discriminated three types of
pericapillary tissue. The first, acellular interpositions, occurred universally, with
mammalians displaying rudimental ones. This tissue type corresponded with
subendothelial grooves filled with loose matrices, and often constituted an
anastomosed system of channels which can convey glomerular filtration residues
into the mesangial region. In the second, compound type that was specific to
reptiles and amphibians, fine mesangial processes--which accompanied
considerable amounts of fibrillar matrices--were loosely associated with the
endothelial bases, indicating their possible nature as a kind of myofibroblast.
Occurrence of the third, cellular interpositions was confined to small incidental
loci in mammalian and teleost glomeruli.  This tissue type was occupied by thick
processes or main bodies of the mesangial cells that were tightly attached to the
endothelium.

26 N2 YFH A Chelydra serpentina DIRLERIZEET B HESEHITHE
O REMET L MFESEH 2 ILARKER 22, PREFH

ERRF ORFH BREMNEHEE . BEAY BEEH L ERRFERER #
BEEFLIFER EREREFELS

%< OFHBPIIERLE R EBBR L VD 2 DOM LIHERZ RO, ABF%ET
Foxld, BENREM THDH I IV XH ADBERIZON T EFRS M A R~ T,

BV XA A D BT, FEEE TEMEO 2 MRSy, HIORE ERTEITS
ST, (BT ERE ERICIEGEE Lz, EBE ERICITHRESRREMI,
TEUE BRI IIMEER I 51 LT\, Zh b oM Eic eV Es
RIZHET D Gaolf & 2 BIBMZAMITIEERT D Goo O H ERHL Tz, LR
RO 7 BRI ER O BRI~ TR LRI O H 7o Sl AL ER O B RS
AENENES LTz, EEE B ERERIEMES, TRE LR & BREREREIC K-
THRENDIE 2 DOBRBERIZEWVICER S L7 Frij@tz R Lz, ETRET
IHIERK T, RERRERE & HRE b IRER K o 72,

T Y X AT R, AR IR K K BEL, SIVRE A O LAVRIB X
Nice Fio. A IV FHARBEROBEFAREL. VTN HEKEIATHD 7Y
HART HIIHADLDEL TR, Ay Ry OZNE TR Tz, kA
J A DB, ZONBMENFHRRE S BRIROFE)NS, EEENERP, THE
AKFTHEEET D LEZ LN TS, I IV HH AD FEERLEERIEMH LS TRER
PREREE RS & RRREICREL TWA I Enb, I IV FH ATERROBWEZET
1ol Ao LR E T,

27 B b AIRAR U o o<BR (IEL) WL & OMIRAFE D AEEH)
T

ORMHE ', Kfnm# =" | g
HAERFEREN EFRIIER BEMRHESE, CHItE R

[E/] ~ 7 RIH CD3 Hifkz #5425 & 30 UNIC+ BRSO
ZERGDOME EEAIRRIZ DNA Wi b23§hss S, =Dtk BRSO HiE%
Y THNEL D, ZO—EOHBIEBW T, EEMARE Y > 38k (IEL)
DOIEWACICHE S B2 BRZENICHER T 500, THRARZA R
(TCR) BREHUEORBUIZT D DH, HMKHIC IEL X E D X 5 7
Bl EDONERIE L, [#R - B8] fufRE%, BL & LR
WCHIBRAAE U, BORHEGR bBR Sz, BRICITERLROEEY bR
N7z, TCR BHEFR DY EMIIH AR G5 720 | 90 /5 LAIREICITHE
LT HOITK L, CD8alZZfkizA B9, Hi CD3 Hifk7As TCR-CD3 &
FICEA LTIEL BSEME L2 b D e E X bR D, Uikl 2 B o
FIZBWTH IEL SRR SN2, Fillk O [EL ORKNZ2EREZ X5
WCRRET U7z, 48 BT & CIIRERRRICE > THIIBD T2 b oD, KiF
iz 7z > T IEL BHRE B NICTRIE LFET 5 2 L 3 HesB & iz, 72h #.
IEL 137779 2 ERBE O EEICEK Lz, filf&5#% 0 IEL OFRER S
T, MROHE/IME, BORE, MRREOMOFEEEREG, MRZEO/N
4k, #MBRZFKE O blebbing 72 £ DML 2 MRASE DT RE L R B BIE S
. TCR BE~— D — DR L5 & Hili%%51) 72 [EL 132 LM
THIRSEZ R Z L, BRI OH THEKT 5 Z BN Ehk,

28 Epidermal fatty acid binding protein (EFABP)IZ& %
A ITILIR M HRERR B R R AR Y A A B4 I 1

Ok R EFE—R HHRETF KnEH ' FEHE!
KHEK FRE FRERMETY - SEfsEEE’
MHERSK EVERBFHICHEDRSR BEDRERES LV —77
Ak RREYF REFER AREREES FIK REY HEMHNFESE!
KRGS & & ~ 3274 (Epidermal fatty acid binding protein:EFABP)
D CSTBL/6 = 7 A /34 T /UARMAIRE, BHRAIIL O S BURAR I E N HURRR
BMADOBEZ TR T 5L DTH D,
HENOEERED—2>TH 5 LacidophilusiIXEFABP / v 7 77 b~ 17 A
(EFABP K.0.) OIGENTH X Tz, L.acidophilus i% dendritic cell
(DC) specific intercellular adhesion moldecule3 (ICAM3) -grabbing nonintegrin
(DC-SIGN)IZ X » TRk s h 5,
EFABP K.O. & B4R C57BLI6 ~ U AD/WFHARET X — b E R W
DC-SIGN 7T 2% 71y MEH T, EFABP K.O.HEDY > 7L TDH
DC-SIGN neckless isoform (284§~ 5 /3 RASBABRICHRH Shiz,
DC-SIGN, DC-SIGN neckless =441 &, DC-SIGN, DC-SIGN neckless [l
Kp3E Bl L 72 Caco2 #IAAEEHE R IC, DCSIGN I X » TR#Mrsh
L.acidophilus DA T 5 S-layer protein & =t — h L7z & — X%
ZAE AL — Y —FREE T 10 53D time-lapse iR % L7z,
[FIEREB R TIEE— X TICER S N8 Y 7TV OEBBHERF S LT,
E—XZHEL T LE IRTFIBEINE,
EFABP ¥ 7' v O T IGE TR F OBEWEEER H Y | BT
NHURDHIE T ~OHRTFBRERNICHIE S h T\ LB X bhiz,
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29 FERSARAED U > /TR L M AIRL 53 (LA HE AT

OAKHA ', B ", HARE
TERSE  KEGEEPIEN AHEWE ARAIIEN T | Kb
EHIER AREBREEHIE WA E S

S HILRRD X O KA T RERPRELEN TR LEZL< DY
VRPN EEET B, BFTICEET S Y U NBIRIIGRERORIEOFL L 2R
%, U\ EE O Microfold AR (M IR IXERENHUR DOV iAH
ATHhY ., MEREREICBN TRbIMICHR T 2MiaTchd, E
EHRIT I M AR IER BRI IRIFT B 28, RIEMIGE BCR P ERE ORI
ko> T EREICEFREOHBEARD bND L I Thb, ZDd,
M HIFIISEME R B ORI L 1B LICBAR T 5 LIBE S h., T Dbt
DEFEOMEINT, RIEMEIGEBCRYLEIC BT 2 H 72 RIAREIE ORI
DN BH EH/END,

M HIRR M LEEE 2 B D ST B 72 DICHTR M HIIR RIS+ DORREAT
oz, ZDREFR. M ARG LZMEIT 25 1% R U, Mo F1d M A
MBS HW L, B EEIZBWT M MR 0@RE 2ok % B SHIE S TEE
LTWBZERHLNTRST,

30 EMOMMENEIC RS R T Ky —

O FAEHT., AKOAHH, EIHE, SKBEZ
ALEE R AR LRGBS B

BER (RILE) OMOREFEL L TII NV a—2E 0 by b RPN EE
Thv., ZhbE &) ANLD T2 OITREIME Z1% MCT (monocarboxylate transporter)
MEHRLTWD, 7 FARITIIE b KBICHAE SN DM HTH D, v U RH
AFTO MCTI REBBLEFITICE Y. 20 L X OMOMENELIITERD
MCTI1 BBt R « OBROZEEPAHEOT VD Z LB bhodz, B D HLE
ERALIED Y T2 HEF MK L TV SR VZEEIX, GLUTI LY % MCTI #u
TR RO Sh, BEOMEOHIFL IR R LB LEDN S, Adult DEKIZIE
ZOEHRERITR LN, DNWT, ZTOXEBEFEMCBIET S0, MK
@ whole mount FEAZEIZE L7z, MEEEZ MO2DHAME L MCT] 258 < 385
LT ey, GLUT1 OREBUIREH CIHFICHTN o7z, £ LT MOMBELEIZ,
MCT1 Z R332 MENRITM < RWSEEEZBICABICMIZIL Tz, Zhbom®
¥ GLUTI HUKICIIgeE 57220 o723, fFEFERMAE Tk, #12 GLUT1 23 &Y < 3
B L., 20 MEBZADED MCT1 O EAMREAIELE VAT, fRFOMmE
PEIZIE MCTI 25, {HIESBFEIZ & 5 M8 Tl GLUT1 BRBLL TWAH Z LIt b, K
RO EFIC KR EMERA S 525, 2 2 Tt MCT1 Btko % & GLUTI Btk o
MAEREY A 7 RICEFIL Tz, Zh b0, FEEH OMNCREBLD & OR R
H SIHIREROMBEEEXD LT L OBEREREBET S LV Z S,
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[& &) IROMERITER OBRERRCVETR D, TORRBGRROZ IIFADEE TH S, &
WFZE Tl Zebrafish (Danio rerio) % Fivy, HBMEROBHGERRZ REFHURNT L7z, [PHEH
& 7] ARG CRERANCR G % 735 EGFP- transgenic zebrafish #/4E& 72 F
HTFEHGETH A LT TARE L, WEROEGHREART Lz, 728k BRO~—b—#&
BETFELT, ZNEN hey2 & fitd AV, IROMEBERORAERMOFEER ¥ —2 % in situ
hybridization #% IV TRENT L7z, 246 1 A BIROIROMETEARIERIZE L Tid. GMA #ifls
EHEEARONSREELY) (X 300nm) iRk L, FEMREAIC 3 JorrHEEEY 7 MAmira)
ZAVTIER & IR & ONERREAENT LTz, [R5 EE] Eomin R, IRy
¥R &5 ROC (rostral organizing center) &, HRAE & BRIORICF &5 MOC (midbrain
organizing center) ? 2 DDMEHKNSHAEUTRLEINA2S, ROC 2bid, MEFTAC X Y 5
DERFHED CrDI (cranial division) & CaDI(caudal division)7s, MOC 7> 5 iZ8hfiR% D
PICA(primitive internal carotid artery) & LDA(lateral dorsal aorta) & # ik % @
PMBC(primordial midbrain channeD 5ERL &5 & D435 (Proulx et al., 2010), 41
Frx X, OAloptic artery)?s ROC 7>5, OV(optic vein) 7%, PMBC DRIERINSZNZHIEE
FTHZELERALMIT LIz, OA & OV iZERIBORERA IRFFZIBA LA L, £0%, OV
TEHRARAMAIAZERT LTS, BT 0 3 IRTEAHBRSUC L V. OA & OV DiRfa~DERADHRE
I—F L., &BICIRENORMEERERNE OV 2SMIERT L TV Z & HER Lz, —F. IROK
EOMERIL, CrDI 23RAEOEHICHE L PMBC L%730, PMBC OWHAIAOIL, /KikiksE
iR T 55 TH 5 DCV(dorsal ciliary vesseD 2SR &5, DOV IK@EREHD, &6
(ZHTFE AR S & & biC, NCA(nasal ciliary artery)?S, CrDI & PMBC & OWp&#iI Y
MO, KEECEP > THEL TV, Zhb 2 DOMERIE, KEEOIMAIEE TR
ZWrE L, FEAOIRBRIE RO SN 5, FEAOMER Tid, ROC I hey275, PMBCIZ fitd
BRELTRY | FEICROREEME»D ROC OBRE L TORENED bz, SEOMKE
13, REREHROT-DOMWETHY | SRITTOHEA D =X LOHT 2 ED TN,
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OEwg XEf', BA &=, Ea !
HEHRE KRR - [E - figI5EE
PHRHRK - AT - PRSI A

AN T DS HNVEY 2 ) ARTFRIR ) VEEEER DO DN =2 — Y Ui,
FARAIRRICIA S BB L | B4 RARIEBICEbL > TV Z EBMONTVDH, /b
ROMREREIZRAC & D X 9 72 BE B X TOAHPMIOWTIIRBAR S LN, AR
RCHAINYV=a2—) ViRV 7=y b (NBL IZFH B L, /MN7 V¥ v oilfakeR
B CNBL KIR~ U7 2 OFREF R R AT 21T o 72, Sl faidds X OMRAERRIE 2 1T »
& 2 A K~ U A TR EMRME- 7 0% = il BRI ASEALICHE /N L TR Y |
X EBRHEDSITEET D 7V X v T MBI BRR SR & KB L. B ERRHE- T L v i
JaSEXREZFIER I LTV ABRFIBE SN, RICREBHEZToL A K
k7L % v T HIRUBHRZEAE & RFRE S T 7 R TR T D MBI R R R S T % v
TR ZEAE & ORIZIERFIMES T R B L CO A F A REICBE S, ©
D X 9 7R RRGERENGEINE > T T A SN ENE T T AKEICRF TS PSD95 R
AMPA SZEBMEDRBIEN TR IS, MFIES T 7 AEEIZRIFT 5 GABAA ZAEEKS
B354 737 gephyrin OFBUIBHRIGREUNHINE S 7 XA THFEIZT N L
RO Rotz, —F, FFfME— 7 A% o fila s+ 7 2% T AMPA 45K
RDEEITHEML TV, U EOEENS, 7% HIMIZRET S CNBL (ZFATH
ML T T ABED AMPA ZRBEEZHIR L, B EHME— 7% o ol E—E L
IR B o TV D ZEMHAL N L R ot & bITHIRIEREK—T/L % o illaf <
DR T T AR EBEEZL TWDH I ERALNL T,



