EHHEHXYZZIZBIT 3
HARRET T IIVEIY OB R

* B R

R
) 1203332




SR/

FLE F=R
1. BRBEEFTVHHOLEH
2. AVIALBULZERREETNVHRBRORS
3. XTFROEW L # K
ff &
F &

BIE FTHREETVOHR

(1) FTEHEERRER valtzhn" OBGEEFT RS T ITE, M

%‘&@Eﬁthwaltiné Suncus) T 4 O B

1. BHE
2. MB & H®
3. MR
4. HE

(2) FHEFEOREREZ-SDVLWIOHEBENTE

1. BN
2. MBEH®
3. R
4. HE
i &
X

BINE BEBETIVOMHR



ff &

i X

HWER®Z%3 3 2EDS (early-onset diabetes in Suncus)

S4VDER

. BH
. MR R %
. MR

. HE

EDST 4 > D ¥ IR % S IE & O 5% R A7

. BH
N R Sy S
. BR

. ER

ENVE HERAGEROMRLEXRREHROA S

(1)

1.

FrrREBRBLER red-eyed dilution”

H K

. MR e
. HR

. BE

BEE(Ch), 7V (0r) FEAEKEE () BBEFZ
FERUIRB BRIV~ PEMRBEHEE (suc/suc) 28T 3

TESS (tester in Suncus)S 4 YDEBERK

. BH



2. MM LT
3. HRLFZE
(3) BEHEZRELISLLTnUtHEERL T2
TZAVDPOEDERRER DK A
1. BHHY
2. B EG®E

3. MRLEE

=
EVE BERE
BVE BE
5

51 A X #R



B i

1. BEREEETFTIVEHYOLEH

RE. TET)VEYEZEALEHRRRZ., EVECEZOS BT CEERBHF 2R LTS
D, SBRLZOLEMEIHEMLTOILFZILOND, ETNVHWEIFEHERICLD,
EMPHYOLEAKBBORHEZEN LI Z2EYERNETIV (EYHMEET V)L, E b
REORARBFLHREORIIEZENLTZIKBET NV WBEF V) XK hTL
5o FEENSREHFEDP S, EBRNEBRCEYREZEOLBI IV AR ZEM
DHBEEOVHIEBRNET VL, RGRERRITI2FEL2FMATIERREET IV
ARSI, BEATCUREFILEZOBMERA LARGTFTEALCKZETVEY LK%
BEhTW3, TORDPTHLEHRRBEETNVE., RBREFINVELTRBEITIAZHA.
ETNVEHYEHRERTILENOE VWL IAZEMEREDZN, EGHNERZERK
RETHIEDNZVED., FEOBHECBLWIENTCHIZ L., ELREYENET NV
ELTHIAZOASSE. REFEEEODVWIREFRAOLV ARV TORBKDVTRTH 3
s, TOEEMBASBERBEIOTW B (i, 1988),
ﬁ%%?wﬁ%é%mtﬁ%®ﬁﬁ%&§%u\%@ﬁ%@tb«@%ﬁ?@5o
LU, EbEERBYDZAZHOEYZHNERZETIUE, BERKLLALR
BIEHBRITDLEFREVWOIR, FLTC—RBEOETFINHBIECE NRBOLXBE2HE
THEILR>TERVMBES, 1988), LEM->T. EbPAOABORELZED DD
Kk, HEOETFTIVHYIPOSBONEAERBEREUBEYENIRHT L, TZLEE
TEHOERENRRUEZHBUEUTZILVEETH . ENEHEBELEIOVWTLIREER

WEBIE2VWTH, ETVHVORENEETCHAEHZIEE., TOREOELEILD



WTEDBHEMREBEYENTRETDI LN TEDZAEZD, HFLLWETFVEWEHRSR

THILOEEMHEIEDTH L,

2. AVIVALBUZERBEETINIHEORS
RBEFRIOATVWAIETNVEHORZSHE., NETHOIBFVWDL I KHEOIZENS
TUXR, Iy hERRUDELEATF-o-WEBEOBMYRETEOLINATWS, ETNVEIYOR
PT.REIVABRAWRAGHEREZERLELT., SBORBHIAROERLE
REEEORR EMIZLD. AEAAK LN EOREGEFRIVEYTETHh, BRE
h2BERELLODWTHABLVAVDPSFF (REF)IVANETH>THRERTELIRBEL
&5ﬁ%ﬂwwob#b\%Eﬁ&tiﬁttbt?@X@EE@%%?W&EE
BEETZED. IVROETFIVDPOBEEROER 2, XTI ABETBZZL
MTEIZDYTERV. LEN-T., YUR(T-o-HEI L RERIEMENKHEEE
T32ROHWRCBVWTCHETVEWZHEREL, THhO5OBTHAIREBHRZITD
CLDBEETHDZILEEFEZILN D,

A2 X (Suncus murinus) S BAEBE P HYVRXRXIPNEEBITZNEHABHTHD .,

ﬁoﬁﬁmiﬁH%ﬁtm%%ﬁﬁétﬁﬁaﬁtD\%ﬂ%twi&%%%?%%
MEELTWI2HYRE L LTCEEHIAERBWEIKHEEBESI A E (BEHS,1983), RV
JZADOABMRE7ZPI 7, KET7I72HFOLEET7Z 7V APLHEETCOLVWHMEBIEE
T, ZOBFEELERICITRAAEE (Ishikawa et al., 1989), REKE (Yoshida, 1982),
ntDNA (Yanmagate et al., 1990}/ B RELHMENERIEFELEL WD, £2T., HHE
RBEGERZ2EBRZATRE T2, £Oo20REHMHEANOT 1V (ERERK) N

BEHREhT&EE (Figure 1) ZORBT, AVIZORABREYWENRFENHES IS



ST GEE I85) VWA BHORRICEHAHIAZI KD ERD, BETERETFTVEY L
LTOHMRBITODADZ LD Ik ->T &~ (Table I -1), LB L. YURX, Ty hDE
FVEHERALERROZY, AIRATCREERLEXFEZLERLTIEEE®»S
EFPOEHEEBECHEBEOBEHZHAAT LI IDEZN L, AV IZRZBWTER, 3
EFNOREEEFAIEBEMUULER VY IV ZAOEREELZEREBLTVWSIRTRKRECR
BoTW3e CARRVIZADBTF-HEOHP L IRLRIEPERNREZELTNDS
CLELUIZBEHLULERBWLEZhEZLIIMRA., ERBVIEOERIEVWVEDOREHRE
FEORR BRI+ TR, AAATCORMEBELEREEOLBEST OSBRI
BbPoRZILEREEXHZILEZLND, LPL. AVIZXOEREMILD» 520U
EEBL. BECRETNVNEYLUTFACEITHMEIDIRELEN I A VAL
HRELTEL, AVIARBVWIRGHRAEREAZANA LEERAREET VERRET
22, ERHBPELELTIIX, I MPEOVARNVEZ—BHEISZLZEKL., X

VIZDRBEME LTOFEMEZED I LR EEFEILON S,

3. AHRDOEB & HE K
Kﬂ%?ﬁ\%ﬁﬁ%ﬁﬁ?@ﬁ%be\ﬁt&%ﬁﬁ%ﬁ&bfﬁ%éntﬁﬂ
BRI Z2Z, I0FAMECEWEBREHNE LTRESEEZLZ2EREL, 74
VEBOBETHARRINEARGHWEREEIOVWT., ZOFREOBF LS A VE
BEfTok. RPTH, BLHAREET NV E2HRTZ22L2ENE L. TOAEK
EETI2RAGHREFECEH ULHRREZT -2,

FF. PURTIIERD HEL . SHRLOTHER 2T I RAER valtzing"O R

ERITEEM THORBRE LS KIcWI(valtzing Suncus) 5S4 VOBEBROKERZTR L.



FULZOTBHRBETNVELTOARBEEZOVWTHERT 3,

R, BINECREERBEOASA VA Y VERAERERK NN 2E8HEEBICRE
$ HEDS (early-onset diabetes in Suncus) 54 VOEROEHROHEREZRL, B2
BRFAREMAOREEINCESE, LISSAVOERKFEFTNVNE LTOFAK T
WTHERT D,

k. EVNETE, FLLEERRLERMETrd(red-eyed dilution) @B {x AT,
BEORRERREFEHEAE T BTESS (tester in Suncus) S A VOER, EXRER

@éﬁ&&:jb\fﬁb%o



Table I-1 AVIADOEPENRMEZFALEETVEYE LTOMR

EF)N = Xk

EUERRES ERELELRD EELKIEROEGFANDOBLHIH Matsuyama
SNAEEEST. EROERBATHEI LS, and Suzuki (1982)

FriEE (BRAT) FRO MY YU LS54 KORAE LIz DER Yasuhara et al. (1991¢)
TREABD SR WICERENH 2720, 24650 Yasuhara et al. (1991°®)
DBIZXDEEFE RS, ' Ohama et al. (1993)

B (B S Htk) INTEALE M T U S EMRIEERBIC XD Ueno et al. (1987)

MEBERTEYHT 3, Ueno et al. (1988)
AMNVZAEHRH ANV BIZEEST3RBTCORTISIIVD Maruoka et al. (1989)

RBMNBEL TNV, ' Yazawa et al. (1989)
2y 5—8 INGDTHEESEER 7 S —PEENRIBLT 0da et al. (1991)

HEHERIE BH, 20— %25 23 LRKEREZET 3, Yokota et al. (1992)




£ 1% "% " 80 "85 90 4% SCHER

NPT Z55F¥a (Mymensingh) BAN Ishikawa et al. (1987)
F)N—)V (Kathmandu) —_— KAT
HE (&&) — NAG H|HES (1976)
(BR#) 0KI Ohno et al. (1992)
ZHREE) TR #qEHS (1989)

(&) TKU

Figure I-1 XYV ZDRE ) IS 1 v D—%FK



BI= THREEETVOMR

(1) FTHEERRERE il ORGEBF 26 CETH REBGHOREEL

WZ(waltzing Suncus)S 4 YODER

1. BN

BEROBEBREZZ2ETIRARERFER,. F<OBETHREEZHEIEDERL
PTL, YTUXTREBORARERREFIPRRE BEETH TW S (Sidoan et al.,
1965, Green,1988)0 ZLT. ZhOOFRBREEIORMHBRORBEINTIRET
TR, RMERRORFTOBELZEILADOEYFNETFT VL ULTHREMAINT
W3 (xt,1986),

19884, EEFRANQKEEFTEH, KEARAANOEEYTH, SHHEOZ2ERL T 51T
BREERTHMMEGERR LE, TOE., FTHEFEAGCOFRIC. AROEEZ
TYEENSHEHEL (Tigure I-1), FHRFEELEFREHERCLDE SRS
hMTW3ZeWHBITRENE,

AWRETE. ﬁﬁiﬁ‘ﬁ?’ﬁd)iﬁ{fﬁﬁé:ﬁib,ﬁﬁé@%%klzob\'tiﬁﬁb‘ Z D#E

Rz2bBbLUELTAI VOBERZEfT> 2o

2. B L&
) BEREXEER
9874 9H . WHMREHEH CHE I AHLEB IEA LN A Y (MES, 11760

HEELOXELIhELhAEEG (Fl) 2, ROFEEBEGE~~RLXELEEZS,



FIEABGEPOEEAEIFEGFANOREETYH, KEFARAOEEIFTEH, ELVWEHIE
MERLUE. Bl COTHREEUEGZIIBEAACR LRRELELEZS, EHK
XHEL,. ChooXE,rSB/BONEIMEMRK (10,83 0> el & (M4, B2)»XRABO
THRERBEZRLUE (Figure I-1), CORFRPS, THREEEHEIRGEHN T, 2OH
REGMHE-—SHERGCRA 2L 2AEESTFHEEILE, 22C. THESEALEE
CTHRBFOEBRAO R VNG A VOHGKZAWT., UTOSEEOKXE (1) NAG
X Mutant, (2) F1(NAG X Mutant) x FL{(NAG x Mutant), (3) F1(NAG x Mutant)
x MNutant, (4) FL(NAG x MNutant) x NAG, (5) Mutant x Mutant 247\, KA
TOTTHREEGAOHBREELIV AGERAOHEEEZH A L. XBEY 1 7 (1), (3), (4)
KOWTREHEREZfT> %=,

2) THHE

REXBTEONE2ERKIIODVT., PR EBERKIIHE, I5H, 200 (MEALR),
IHEB CBWT., REGTE BEEVFTH . SHHEASTHRFOEEZAE L. £ k.
ERIIH, UHB CEAV IV ZAOBFH CREBNEBEILSIIF YIS NVTH

(Tsuji and Ishikawa, 1984) IO WVWT BB L2, £ HIH SHETOTHRFEOHE
3. MEROBRCEHREC LBAEOA N LUAES. FHARSNDOERY
5210, BEFICIBVWTOAT-oE.
) KAMEEHORE

THREYEEASEEZELTWVWS Z & ETigure N-126HBTH D, LK
T. RUIUBEOCEMBLIUMERACLODVWIHETZ L L, REXEROE. &k,
HELEZ2ZEBEAC > VWT., BEEM (AR L BEREEZOMLUEBZERIBE LE

HEHETOHE) EFR(ER 0B, 20HK) AR (ERIIBBROEFR " £&2



HEREOEMFHI ZRHEL., WHR AR CAFOKBZODWTBHHELE,

{) MEEM

B EEEIL2C, RPEULIN EERAFTOI Y RY Y a F VRREAEZEAT. N
MEAKOFYTEZAN, EHLLULTHYDOR—N—FF NV ERMDOEXI M 2H2
E72RAFv I r—VICEBLE, KeEREARL LTORV Y PROBZEHA R

(BERGFAN) TEHERI Y, BB ULCEBHEIVFELAROTHNEZRBERS LA

REEBICE, EROEBUELEOBEGZFAL. —BRVWUL_-BEABONXEIC LD

‘?:J:"Dfa:o
3. BmE
1) RN

REEXBOMRZTable N-1ZRULE. XREBEY A 7 (1), (2), (3), 4), Bl BT 3
FHREEAOHREEIX. Th2h0y, 25% 51% 0% 1005CHb. THRELEM,
REREREREZEIONRAGHE - SHEBBEFLLIDIRIATVWRIERELEL
EOHBEFBEIEBOTELS B LTWE,

2) THEHE |

THEEZETIHART. EEFMAOKREITE (Figure 1-2), KESFHEDOEED,
FERZHMERAZRIZDBEZBHCERZ, 2ZE L. BIR. KR &Kk BH HRES
ODRCETHEREEZTRIRP L, BEVFTHEZODVWTRAERI~HBRDPSBHEST L
t;it\ﬁ@ﬁﬁt%ﬁﬁﬁtamr@é%%ﬂﬁ%#Eﬁﬁénﬁw\%@%5
TRAOMECHFEVWVEHEEFRL LE, EEOFAE—FLTBST. BRRAMFRAERT

5B ULELEBBIAEDY, L2DEPRNBEIEDRPoR2. 2, FHEKEME



BREIRZR - TESTIHF2L, h2IPALKASEZ D (Figure [1-3), £# 18
WUROTHREEAOEH CIBO TCEHTHo-E, RELERVARUE, 78
BEMHIAETZ I LRBRL, THREERIFLETH T =, THEEHEEK 2K
ToL, FPEZH LB P TH, AR EZ2XKBLIRFETILNTERPE. T8
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LTW2DE2RETILENDZ. bL. THEFAVIZALLBVWT. FHEXEOE
Hez2PBEOREPHESPEZAE, ROGTHHEAREBNIZIFEARET VIR

ZeEZLEND,

14



S 1

Table II -1 Segregation of the waltzing shrews in the five mating types at day 10 after birth

Crosses No. of Progeny phenotypes Expected ratio®’ x 2-Value
(Presumed genotypes) progeny Normal Waltzing Normal:Waltzing (Probability)
(1) NAG X Mutant - 63"% 6 3 0 1:0 —
(+/+4) (wz/wz)
(2) F1? X Fre? 40 30 10 3:1 0
(Wz/+) (Wz/+) | “ (P>0. 99)
(3) FLe? X Mutant 39% 19 20 1:1 0.0256
(wz/+) fwz/wz) : (0. 80<P<0.90)
(4) F1? X NAG 24 24 0 1:0 —
(wz/+) (+/4)
(5) Mutant X Mutant 34 0 34 0:1 —
(wz/v¥z) (wz/wz)

a) based on an autosomal recessive inheritance _
b) pooled values over the reciprocal crosses because of no significant difference between them
¢) individuals from the type (L) cross
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Table II-2 Gestation period, litter size and weaning ratio. Comparison among the
different maternal genotypes at the wz locus

Maternal No. of Gestation period Litter size®’ Percentage of
genotypes litters Mean® §D Meant SD weaning ratio®’
WZ/WlL 22 30. 6+0. 7 2. 8+1. 0 96. 8 (60/62)
wz/+ 30 30. 2+0. 9 3. 3+x0. 8 99. 0 (98/99)
t/+ 18 30. 71 1 2. 9+0. 8 100. 0 (52/52)

a) observed at day 10 after birth

b) proportion of total numbers of youngs weaned (day 20 after birth) to those of
observed at day 10 after birth
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Table I -3 Body weight (g) of progeny at day 20 after birth

Parents (genotypes) Female Male

Female X Male n®’ Meant §D S Mean£ §D
wz/Wz X /%) 10 2b5. 36x4. 60 5 32. 81+3. 61
t/+® X wi/wz 18 25. 26+t3. 77 18 30. 85+x5. 78
wi/wz X wi/wi 7 24, 30x4. 49 11 29. 13xx5. 509

a) number of shrews weighed
b) NAG shrews were used



Explanation of Figures

Figure II -1 The pedigree of the waltzing shrew family initiated from the
wild shrew captured in Ginowan city, Okinawa. Open squares and circles
indicate normal males and females, and solid squares and circles

indicate waltzing males and females, respectively

Figure II -2 An adult waltzing shrew running in circles in both directions

Figure II -3 Normal (wz/+) and waltzing ({(wz/wz) pups in the same litter
were held up by the tail at day 5 after birth. (A) shows stretching in

a normal pup, and (B) twisting in a waltzing one.

Figure II -4 Distributions of body weight of the normal and waltzing shrews
in respective litters at day 20 after birth. Open squares and circles
indicate normal males and females, and solid squares and circles
indicate waltzing males and females, respectively. Coupled marks show
littermates. Litters segregating both waltzing and normal females were
depicted in this figure. Waltzing females show obviously a small body

weight in comparison with their normal female littermates.

Figure II -3 Three dimensional reconstructions of the inner ear. Red parts
show the spiral and vestibular ganglia. Yellow, green and blue parts
show crista ampullaris of the lateral, anterior and posterior ducts,

respectively

z/wz) shrew. Antero-lateral

(A) Right side inner ear of waltzing {
view of the right side.
(B) Left side inner ear of normal (wz/+) shrew. Antero-dorso-medial

view of the right side.
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a: lateralis duct, b: posterior duct, c¢: anterior duct, d: cochlea,

e: vestibulum,

Figure II -6 Photomicrograph of a sagittal section of the inner ear in the
waltzing (wz/wz) shrew. HE stain.
(A) Vestibulum. Normal maculae and cristae are shown. (X 94)
(B) Crista amupullaris of the posterior duct. Sensory cells and
cupula are normal. (X 190)
(C) Macula. Size, arrangement and density of the sensory cells
and statoconia are normal. Space between the cell layer and

statoconia is artificial structure. (X 944)

Figure II -7 Photomicrograph of the vestibular ganglion in the waltzing
(wz/wz) shrew. Size, shape and cell arrangement are normal. HE stain.

(A;x 190, B; x 944)

Figure II -8 A transvers section through the medulla oblongata and the
cerebellum in the waltzing (wz/wz) shrew.
(A) Size, shape and lobular formation of the cerebellum are normal.
Kluever-Barerra Stain. (X9
(B) Thickness of laminae, cell arrangement and Purukinje cells are
normal. Cresyl violet stain. (X 94)

a: molecular layer, b: Purukinje cell layer, c¢: granular layer,

d: medullar matter.

19



THE WILD A NAG
~CAUGHT MALE FEMALE

T

[N
LITTER-I

™

| TTER-II

P

Figure II-1

20



Figure II-2 (A)]|(B)
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Figure 1I-3 (A)|(B)
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Figure II-5 (A)
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B = BEREETVOBMR

(1) HBERWEZHR T BEDS(early-onset diabetes in Suncus) 5S4 YOER

1. H®

EMERFOREER SHEOREMBOBE REREOHRBRIKAREZEHEOE
ERETH-oT, ET)VHYWEFEA LEHFROLEMREIHEALODDHS, LI L., b
PERBBYPENTHORBBEEZETZUELE, EORMECHE LA LUFESHRT S
EEEADLEV. B BERROIDES<KORFHEE LERRRELETOKE
CO2VWTE., ZRSRARET I P OB ONEEREZB AN CEBRAT I LNEE
THH, TR EIDEMEBRFANOHRBRABEOEATRBIIRZILLEFISNDS, LED
ST, BELOBRREBRERETNVDNIIR, Sy MRET-HEQCH Y ZF O
BREREINTWS (Table M-1)D, BERHFARERRETVEMRBRTZIEINKRIT S0
T3, BRHEEABEIAWDZZA VY I7Z2F, ToRBHOBWELZRERIEYENEH
ZLAELTED EE, 1985), COBWCHERETNVNEHMRE T e TERE,
m@%%?%&ﬁéﬁmﬁéﬁ%@ﬁamv«wvmﬁézatab‘%@ﬁﬁm@
HDTRE W,

989FEIR . F¥ —YOKRBICAEDOKENE2EZ THMME L. BANS 1 > (Ishikawa
et al., 1987) & . BAN-ke¢S A > (Ishikawa et al.,1992)icZh T hiEKEIORREL
Ro %¥. KBEhBHARhIzL2b0LHE2ZTLWER, BELVWHEORR. BE R
ZRIEZLXDBDTHIZLDHPELE, 22T, BRFICLZ3ERZEL., REER

M (Tes-Tape, Eli Lilly Co )ik D EROGDODREFARELLEZABEHEERLE, ¥
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T, REREHREKLBANB I UBAN-cSA VORBEREREAL OB TCES L
LG E REREREBEACRULRELAELEZS, SR REERTHEE (LI
DL S HBE L (Tigure M-1), CORREDPS. COZR, RE EBRR EEOR
RBELTEGHNRERIPBCERLTIWB LEEESI N E,

AMRTE., BHEXVIZRZBVWIERFET VREEZER T AL A2ENE L
T. REREH MG 2EE . REREREEL LEBRFSRSIA VOERER

75:?_}'37::0

2. MBEHE

L1989 11A | BANB KU BAN-keS A VO RBEREMHUEE L. BANS A VORBESR
EREEEOXRIDBon - HEGEZ. BECRLXRELCEBOMEBGEDR
PR.BR REZETI2HEGKIFERER UE. CCEBANS A VORBRER 4
M TEREEMEED (fundanental breeding stock) 2 L, ZORDPTCEXBEZED
FTRERELZAS, BTHUY ETHUOBEEEREERE U~ (Table M-2),

9914, ERRBETOREREE & L H#5) . REEREMEK & BANS 1 >~
DRFEFEAERE B kDS 13E & (M7, H6) 2R\ & LT, EDS(early-onset diabetes
in Suncus) 54 YOEREHBE LE. AV VA TCREXRIREEREIATES T,
ERXBBEOLRCESEMIOETEOERELEEOREI S EEIATLR
WCehs, NSS4 VRERARBERZLZ2EXRBEEZRBIZ DR BERBNELED S
ROMEERAE L, HRZSRBIERIEFTV., S VERMBED S 2E/ (61-64) I3,
RHATORBEEBAOHFEEOLF2EN L LT, BEBLWIREERGD &

EEKELRBULE. UL, BTRECHERTEEBGEDRL . REEBEGEO S &

29



BIETHI LR EIDERBUENRBEZINZIBEANDZ2 2D, BizowTRELAY
E2TOEGEZREIZAWVWE,

BERXKEREA» SIS AV 2BULT, REREEGAORMEL £AFHEZODVWIHE
EfFoD, OGN BOEFROMARILCEN T, ¥BEMHC2<HERI R,
2. o RERPSOFHEFOLRL. REBGCOERHEAZTOEETLORE Y
HEXhRd>E,

R#E I Tes-Tape (E1i Lilly Co )R XDHBBULUR, ZOB. BEORE (1+,2+) 2 8
TEOMEERIRIEALBEEI A RPoEED, HULERUEABEGZRERBGL L,
MEEOHEE. BOXRKLIODRMEFTV., BESHE (Fuil Dri-Chen 1006, B+

TANVLHIZEDTok, BYORBEEHIFIEIRREFECR > =,

3. BR

EDST A4 Y DOEMA (GL-G6) BT D2 REMEOHRHEE (Table MW-2) 25, 200
ERXVHODLERSE ET. IXRTOHMREZBLVWTHOREEEIH CH XY E L.
FRIREHEBEIIRES 1K, B.88CTHo k., ZEL. FRBIOBELS. REEE
D A (M < BE) . ~ﬁ®f¥ﬁi§f§¥®%¥l:&é%®?&b\:<‘:i1‘¥'JBEbf:o R
L REHFERIIMRAZLCBEZEDELTBD ., FHEMA (6L, 63,65 D RE
SHREIX60. 8% (10L/166) T, fBEHAR (G2,G4,G6) D FEHIREHE2. 1% (46/158) DK 2%
TH2%. ESSA VYTRELIHOHEAZRREZF>TWwW2dED., 20, HRZLOR
EFEOEHIE., EFHELLTRRVIPEOR VW EILE, 22T, LS54 02
EECO>VWT, HELVLEEHCLOREHELZFH Table M-3lcRLE. FEEHOR

BRI (9/14T)THD . HEHOREEEIL 64 (56/1ORUETH B2 &
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Do, REREOEDREMELCMEL TV LI ok, Ric. EEEED
REFMECORER LERET LD, BHEIERSOEAH LA BEEE
Table M-22 R L7o GL-G2(37.9%) » 5G3-G4(47. 0%) DR COBIEXE T, & IE $H
B AT U (0. 1%) A%, EHR SRR R M IE U 72 G5-06 (42, 6%) T It 56 5 4 e 1t (3
PEED LR (-4 48)

EDSS 4 VOGS0 RILE TS, RESEEGOEE 2 IABOREY 4 75 Ic
Table -4iRLE. REL, REFEOSHELEFRL T, FHER

(Table II-4A) & BEHA (Table M-4B)IZSFFTRLUE, ﬁﬁﬁﬁ?@%ﬁﬁgli\
REREEGEALTORE (67.04)> RESEEG L REEREEEOSE (59, 8%) > F
BEREEANTORE (53,34 Chok. BRERTOREHES M. FER
R D BEEE (39.4%) > RIBREEA L REERAEMAOSE (25.7%) > Rk R
EEARLOSE (.15 Thork. £EL. REXEHARNLTOXE L REXREME
KALtOXREOREREOEE. REHEOELWERERTIEIS. ATHD . X
HADILINE DD RDKEPSE, T, BEORFEHEEOELREHEDE W E
AR TI8. 64T H D, FHERD2LLINL D KN BHEEIL B > o

Table III-SLZEDS:J'f‘/(Dﬁﬁi@; HBLTABTOELEERETOMmMERE 2R U &,
B S M 4R O M BB ISR X b ¥ < T 2500g/d 1B ET. THIEIRA00ng/d1% B %
(B : 437+ 108ng/dl, B 414 9lng/dl), HERSMBRETCHI3DIZ L. REER
B 05 D M BB & % < T 20008/ 1L F T, PRIE A 00e/d1TH o 72

(B 82+ 3lng/dl, &80+ 2%ng/dl). THbDD. REREEAR L EREWEROM
RO THRE A M EOENEE LY SRNOBEOM T IEREZEERD 5

ﬂtﬁﬁ‘ﬁff_o
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4. HE

BREEAVIJRALZBWT, £ ARUNPSHERERFER (TR FE. &m
BIZETI2HEENSRI DI A VE2ERLE, BREEERF I PP F oW H
OBHUALCBZHBEZ N T WS (Meier, 1960, Howard and Palotay, 1979,
Johnson and Hyden, 1979, Rosenblum et al.,1979)M, ChOS R FEELERHPHILE
WTHERNICHRLULTLSZ23DTHD, NSS4 V3 TF-o-wBUNOEETRLE L
LTERShEHAOTOBRBET NV ULTHBENERNRMPSEERELETH 3,

HOREHBEE, BOKNMEHELHSIPIZHE W (Table M-2, M-3 and M-4), 2D
SONMELLIDRBEEENRELERZFARTIYR, Sy POBRBEFTNITHE
2P®BBEITNTWVWDS, OS> B. kK<™ X (Nonaka and 0ki, 1987), NOD‘?'?Z
(Makino et al., 1981), WBN/kobT w M (HFS5,1089)F ik, MEMHEC IV REHE
HRAECELTBILPE. REAFOBBELHANEYHRCHAELT NS LS
Zo6hTWVWd, LEM-S,T, ZOBERBAVIALZLBI2REHEOHEZ LS., i
AV EY D positive’ WHEME RV E VD negative’ KB E LT WAAEEMENH 3,

i%?&ﬁﬁﬂiiﬁﬁfﬁ%ﬁfﬂfikwﬁiﬁwﬁgl:Li%@’&&t?fét;:#otb‘\ %ﬁ%ﬁﬁ@
LRCBUTRBRER»ED 2, Thbb, BRXEEToEGI-620 563-64I2H
FTTREEEFBLPPILERELEDLG UL, BEXEETDORP > EGI-GETIHED
PIRETUEZ (Table M-2) Chid, BEFEEFE-—BEFTRS., HHOREF
REDZBEEIhTWSEE2DeEZ6ND, -, BANSA VORBEERBFICLD &
B E2 S 1989 (RMOREREBMAPRREINEE )T, EELSRERZ R

TEEVBRENIE., PRy 12MEE (4L BEHBELTWD, FFRIEZE VT,
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ST A4 YTHERSRMEAZRLUAEABEGAKE., I XTREZRBELTVWRZ LD S,
ENSBNT A VTCHEREAZRLTCVWEABENERBE CH-oATERITIE V., LE
BoTZIORRKBERRZ, EREATEE LR -—ORRLTERGTLEIZIBDTRL,
WFE LNV I TYaTHBLERZUUEA LEBABARIESELTWLWEEROD
BERFEEZFHN. BANSA VEROBECERMURE LEBOLEIS N B,
SEEOXEY A 7HOREHE (Table M-4) DB IZB T HTable -2 @A
K. BERFEEZE-RGFEXEIATVWR3LEHEIEHLS . EBORXRBFOXERL
X260 THBeHE2LNhE, £k, Table M4BT, REZEEARLOXE
THMOREY A 7B UTCHLPELREEEFBE VA, REEFECESLTL
SMEFHEFIIS A VATCREZCBEEIATLWARAVWEERIXSNS, LENS T,
Etﬁﬁﬁﬁéﬁézzf\%Eﬁgétﬁéﬁ5:tﬁ?%5kﬁbnéobﬂu
REREEBARALIOXRETCOEIXRTOBKIREETIDITTERREVED ., EHEXE L
LOTEHETEDISSA VOREEERZ. RERXREFEARLOXBRICB T 3 R iEH
EEE. Nba Rttt crs0% #90%, (HETHTY) . EEER CHE20Y%, H#60%, (Hk
FHURN EEFERBIRETHS D, IBEOREIA THOREEEOELHIED RiE
HEOZS., BEFEEOE W EKER (Table I1-48) Tk, FIMH A (Table I -44) &
DEDFZBERIZIH k. TOREREL LT, REHNEZREE LS WEEZE>@EGK (3
REMGRLOXRE»S5BONEEEK, HZ2VEIHAFA IRELICS WEBEER (K
YHIOREZ., ZO5CRVWVEA (REBARLORE»PSELNEHEE, 50kt
EEILD, DRI TVEDEHEEZINLS,
REFBCIFHAMIRECHEEL, EEHEESRLHITEDL o /= (Table M-3),

FHMZECTIHABEELCTCHD ., BL, BHIYABTENORE L5 2°CIZFE AKX
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He—FETHha2cers, AN ZB ORNHMLRBREEEORGELL BB EALH
ELTOWRWEEZLNZ, LAL, BYERIHRE. ASEEBESHNICHOAATH
RETO>TVE2EDEEFRBMPEATVWARN, LEN- T, MEENOMEYEEH
FHIZLI>TRESEMRMLTVIAREMR OGS, REFBEOSTHHLOBMENFTHEX
N2, e, EEXRLEL2BHEE RAKBOLELEEO VW THERLRTAER S
BNWEHEZOSND, ULEL, BEDLZAZ0EKNBEHEISDVWTIRELFHETH
D, BEFOREIV MO - VOTERABHRATCREHEELOWTHEHE, R T 35
ENHILEALND, L FOBERORER., ACGHNERCHIBBEERASIRD
RBLTLWIEEDLDATWEY, EFVHY TRV 7 ADED CREEBENESH 1o &
DAEHABNIIELTZ2HMEB UL, RELEBREROBEKREHARS > 2 TEISS

A4 VITHERE W,

(2) EDST A4 VOBEERKREMEGORKIERN

1. BN

BEBAY IV ZRBEST A V)R, E VERFOEFTVEHY L UCHAT BB,
TOFBEODVWTHEBELIE CLRVPEFARTH 2. Bio. BRFEET VR LM
RIZBITZA YAV VG FOEEHE, AW, ZUCENEBIIBIZ2EAZHEOVWT L
DEBEVPBEINTOLREDS>IZ, IRLFEBERTESR (BH, 1992)xhTHD,
RETRXZOBEHKED» S, VHOO S 12 W IDDM (insulin dependent diabetes

mellitus), NIDDM (non-insulin dependent diabetes mellitus), & @ 1 35 O & 5 =
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ABWEh NN ECE#YE EFERB I OATVWS, 22T, AHRTIRER
WORERY EHEEOAR AWK BT IM\BREE ALY XY VEODHRE,
Thﬁmaya»nyzgmﬁﬁgmﬁﬁmm&ﬁm\mw«ym%ﬁﬁmmﬁﬂ
AWERAS>ZLEENE LE, |
EMERRBERIBUI3BAOMBREHETSH 2. TORFESRTH D ER
WOREBBET TR EHEOBBOBRPO AL LERBETF VOMRBREEC
2. BEFWOGHER, TUMIOBORECLIVESZ230T, B IZHE ([ HE,
WBUE) K (BE) MER HEBRE LB WCHEETHD., Ao KaBEL
BEONTVS KHE,1083), 22T, BEFA VIV ZADAHEET SNV E LTOTEMR
CONWTHERHAT 22D, REEGCOBE LER COAHELBEOERIE VWL H

ELE,

2. MM LHFE

ST A VEGBOBERKFPEABORERTBLCEEENOEES2HEL M 0T
20 RE OEE A ANBOEE2EB 7 AR CHE BB LE, REOD
HECmMEEOHEIMBCRRETE LR 2. BEANKRE., B~ UBHNOKA
B, AT FURBBRERE keh 20 e HATHBERNCEN LFok. 20#%.
Bk o IRHEABTROZT V., OEELOF s> Y VEEHELE., IEE
OHEIILEE A8 (YSI 234 Glucose Analyzer, Yellow Spring Instrument Co.)
ERAW, FA YR ) VEORE I _FHAEEICLB3HEROF v b (Dainabot RI
Laboratories Co. ) ZfA L &,

BEROMEBEEIZ., AP ANV VEB(AY ) — V700 kLA FEBR=6:3:1) CHEE
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LE®. "2 7488 L2unDfFZPASEAE U THKEFHEMET (X400 THEL -,

3. R

EDSS £ > (G5,G6) OMMA O REDOREBEBEE £ Figure M2 R LA, HAD
MACERR2, ERREEHBERER I VABP LA ER L., 2V BRI
—Elhok., TROE, ERIVABRUNDPLRETIHEAIAEEL, RETZHE
BRELACERITABETERET B LER LTV R, £E L. RERER Y
FLLHETS HERIBEEFHERAL., EANTRELIVWIHEAOEE R, 82~
TRABZEZE—-JURABOBRL LB IZE T UA (Figure M-3), Fic. ETIEXZ D
MAES, BRI ABUBECHERBRRENBFIRELCVIERIEDTCOETH-
o ABMEGORBN ZHRAWAE. REHEEOB/VHA (65) & E VR (66 o EAD
ABOBEMEERLUE (Figure M-3), £, BB, EREHECEVERR
b‘ﬁ%?’%f@ﬁib‘ﬁﬁé’nt (Figure -3 right)o

Table M-6IZEDST A Y OEADERIVABROAERZR LE, BETEIRERBBAK L FE
REBGKOMEARZE ok, BTW. REBALSEREBG LI Er LA
?6ﬁﬁﬁ&otﬁ\mﬁkéﬁﬁmémfaﬁotoit\WH@%T@%EM
EORE. REEAOEREEKCERIT ABH S EHIy A B OO KELEE—
ETHD. COHMEABCERLADEEEDT2HEAR. BLALBHESI D
Sk LEN- T, REBGIFEFZEH OB ELE2I R W LM LE,
BEHKREOMBEEOEEFigure N-4oR Lk, FREBAOMBEHEIESR
g B TREHEE 2D, TORBETLUTO <~ . RIEMHE kO 08 E 13588 &

POoEC, AWM IIRMBESTCLEALRT ., WEEIXEFCETLTVWD Z EHHH
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Lz, BAHABRBEOIP A VXY VEOE{L & Figure M-SR Uk, JERBEMEEK
DfFAY2Y VEZOEEOLRINE LT, BEAHE IRMNCTCRABCLLRELED
BETULE. BRWEROHMEHEM Iy ARkMoEEomF A VXY V., BE
WA TRHEREBELIDEIPCBVY, BEAFLIVOEEFER LTSS BRI E
EALERIEET, A VARV VBB BEROBEERETHBREINE, -, ERO#
ﬁ%@ﬁwﬂut®m%®m¢4yxuyﬁu\ﬁﬁﬁ%#%ﬁ<4vxuwﬁ%
BEMHEREZICEDATWE,

ERFREEEBROTVES VX VN Y 2 E%Figure M-6IF/ L, IDDNTHES
D nsulitis" (TVEANDOHLMRPY YNIRZEOBHIOFMRE. BEEZOHEK
POREIFEFECIRAZBAETCIRTREBD S WP o=,

Table M-TEERS 7T ABMICBUSHAROREEEZRLE. BREFERELR
DPolEATRIRERNBENE<BEIL P> EZORN L, 28V ABZTCERBR
BrEa LefEA2plc, AREIEABRIBEEINE, $2. BRBERERIT A
MR LEEEOBRREALE., b MERFUESESEUOFRR (BEEOREED A Y

VXU LABBOBR)DPBEEIIhIBENH o= (Figure M-7),

4. ER
EARKBRBOMBEEOLE (Figure M-4) s, CORFEEEIMBEDOETH
FETHDZLPHBELE, -, IFA VAV VEOE (Figure M-5) 2 6. &
EEECER IV I-ZAFFHENTEIA VAV VD BIEEREOBERERETHEEZ L.,
REKZNIDINTH BB LE, VBRI hisulitis"HHEIhrWwo &

(Fiure M-6)iF, chZ2BEFNTTWBRLEZSHI S,
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REMMAET, OEMFEOFTLHMEI4000g/dlZ2BR. RELERBRIIUEEZRT I, S,
ZOEREINIDIDNETFNVORDPTCREBNERELRBHEILETZLE XS, BEAHER
CBWT., BERFEROBKHE Xy AU LOBGKTIR. BEAFMNOMmF 4> 2 Y
VHERXEREBMAKIDELS, A VAV UV FBEERHIRLEIEDA TV S
(Figure M-3) CAUBEEBORERFREFEHMER LAEAZD., SHBESEE LA
VAV UVRWENET LEEADEEZLOND, —HBEENIDDNOKEIE., 12UV
DRIEEMCETRA VR) VIEAF L (BRI cHhzEThTtnws (FEH, 1992),
%%ﬁﬁﬁ@ﬁ%@a\%ﬁﬁﬁ@%yxﬁVﬁ%mgﬁmﬁFmﬁ%éntﬁ\4
VAV UYERARRZEZDODVWTRHARSGATVLWARL, LEXK-ST. A VYAV VERATRLR
DVWTEITT 22D, A VAU VEAKKOMBEEOELEAIDENSHZLEZS
N, k. AVIVZAZKEBILLIVEIFRZETIZ2B2LVWEYWTH S (Yasuhara et
al, 1991 2D A VARV VOBRKBETHIFBIE LU TUEERESEHEEZERICA
NEEAHEBEOBNOILE»P B LAR L,

Table M-6& D, REBMGRIEBEAERIRVILBEPER -2, ZHE TR,
Evb&Zﬁﬁ%énTméﬁ\&ﬁﬁigwﬁiﬁﬁﬁ%%T#Mﬁﬂmww¥
Wik (Table M-1 and M-8), HRADNIDINEFIZIZ, MR EEXTEHZE
TRIEFMBDRNEINTBD (MES, 1989 BREBRAV IR, ZTh o ERMEE
NIDDND R EBIT B W THBREF IV ERZ PO LARV. ULPL., TUZX, 59 b
Tﬁﬁ%@@ﬁ%#?f%%ﬁﬁﬁé%?6@@%&%%n5ﬁ‘ZVOXTH%@
REEARRLEELALEBEIARVWAD, AV I ZADREREMIIH UTHRWIEREZSE

LTWVWELAEEMNHZLHFEZXSNZ, LEN-T, BRERAVIVINERBERTSH 2
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EWET DR, ETA VI ROBHEROBBIIODOVWTHFIRFNTILENS 3.,
REBGE., ERITEBUMDPORBELIUD., KENER AR T CILRET
% (Figure M-2)0 AV ZOMBBIZERNERIETHD (HR 5, 1085), 2
DHEBEOCHMIHTCEROEE®R B CEBIEBEETTTH S (Ishikava and
Nemikawa, 1987) 2 &6, BRWRAV IV ARHO P EERETCHD. EERFEDE
REEFNVITE. NODw ™ X 08B, LETLS w h 3% %4 (Table M-1), ZABEFRT
IDINTHD . EERPOEELRE BLEE2RINIMNESTVECADNBOTTHD
(Table M-8 EERET VT H D, k. RESCERNEZL2CHE TS (HE)E&
HBET 220, REEEREBI~ITHREE - L LTETFTLTWL &

(Figure M-3), EBMOFEE DV TRHL<FHETH2IN, BRFAV VA LRAKI.
EENEREL, BREELAEMT 2 (BN, 973, BREX VY7 A CRESIT B =
TULAHELTLRVLDY, COBRAEITEELTVWIHELERDRVW EH S, £HBU
FTABRHEITHEITAE., Y ZONDINEF VL RARBELHERTZLHEEEN B,
EREGOREN2HERAEE. R CHBRR2<AROMEAERTILP S, ERE
wmﬁﬁtéﬁﬁmm%ﬁﬁ&aAE#ma%z6&5;it‘ﬁﬁﬁﬁﬁaﬁmﬁ
REHFBERTBHEEHH D (Figure W-3 right), COFREE UTHEZEOH KL E
yﬁﬁ%ﬁ%Wﬁ%t%ﬁﬁ%%%@%k%ﬂ%i%héﬁ‘ﬁ&ﬁf%ﬁ%&?:
EETERL,

MEBEBTOAHEOFEELODVWTHEL., LIUKFNBTNBEREIILELE2
Sh2BHENBBEINE, BREFRESFEKLAEGATCE. EBI7AB»S5HRN

BEERETL2EGIPHRLED. ER7V AR CRILSBEERCBHEI N A (Table M-7),
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CORRE, SomEREN I~ AR T AEIEABEPER IDZZLZRLTED,
REBMAEOERIMONDINET VLR THBNEETHL I L ERVEERIH 3
LEZOND, k. BETOAHELODVWIRF— N+ TRVY ., BENEM
BRBILEE T LHFXONZ2HENROD SN ZIBEERMEBR TR (Figure I-T7),
EFO5B, AV UFULEBOBRLEWIFRAE L NTRBBI 2D, EFNVHY
THEHEVBEBEINTVWRVWADEERFRTH S, GHELCODVTE., #EEED
BRELEOBHA»5MOBBIEODVWTHHEEL., Cho 22O TRANIRITT D
DEFHZ. BRRAVIZAZEERETHD., LrIREROEFEHNLCESHEAY
BWED, AHEOHMRCALTVWDILEZO IS, 5B BEANVEVOREDENY
NDOEEOMNMZLI Y REYHEAEH LI 2@AOHEEL LR T B2 LB TENLE,
BRBEOGHEETVELTHHFBTE S,

DS A VORRBRBREBEOFER, BEHERZTREIRVWEERENIDINE WD B
FOETNVRERRWELSHFLWIATTHDED, BERFEBZET D E MERKE
NITBETNVHYEREIEZ LT, LS5S4 VEEKFVWEETHZLEZ LN 3,
BATKBRUIUBUI2REFEREEAOMEEOELIET. vUX, Sy PEHEBLT
k?%%#?&otﬂﬂwemﬂ;%ﬂﬁﬁ%ﬁmzybxm\@%EE%#TT
BRIT-o-WEOBYWELERAKEWZERLURZVW 2D OEEXIHCELT 58D
RS, FORAEHBIRBCHILERCSZLLWADLERHENS, £/, AVIR
TRYYVX, ZyvbeBLT, OB ELERPEO—ETCHDIATASIVOMFERE
MEWE X h (Maruoka et al, 1989, Yazawa, 1989) . REBAOEEORMEREL
MEUTWDIHEER S H 2, CO KD, AVIZARBEOETNEYRLEEIER -

FEMFR/EZFELTCBD, e bERFIECANTZETVEWE UTHAT S CE,
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41



Table MM-1 Spontaneous diabetes models in rodents

Speices IDDM strains NIDDM strains

NOD (Makino et al., 1980) NZ0* (Bielschowsky and Bielschowsky, 1956
KK* (Nakamura, 1962)
Mouse KK-A¥* (Nishimura, 1969)
. ob/ob* (Ingalls et al., 1950)
db/db* (Hummel et al., 1966)

BB (Nakhooda et al., 1977) WBN/kob (Tsuchitani et al., 1985
Rat LETL (Kawano et al., 1991) GK (Goto et al., 1975)
OLETF* (Kawano et al., 1992)
fa/fa* (Iucker and Antoniades, 1972)

chinese hamster
Others (Meier and Yerganian, 1961)
guinea pig

(Lang and Munger, 1978)

¥ obese type
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Table -2 Incidence (%) of the glycosuric shrews (exhibited Tes-Tape value = 3+)
at 40 days after birth in the fundamental breeding stock and the
subsequent closed colony, named EDS

Colony {Generation) Period Female Male Total

Fundamental stock Dec.'89-Feb.’ 91 19.0 (11/58) 40.3 (29/72) 30.8 (40/130)

EDS colony (G1) Apr.’' 91-0ct.’ 91 36.4 ( 8/22) 57.1 (16/28) 48.0 (24/50)
{(G2) Nov.’ 91-Mar.’ 92 20.8 ( 5/24) 33.3 ( 1/21) 26.7 (12/45)

Pooled (G1-G2)  Apr.’9l-Mar.'92 28.3 (13/46)  46.9 (23/49)  37.9 (36/95)

(G3) May '92-Aug.’ 92 69.7 (23/33)  85.0 (17/20)  75.5 (40/53)
(G4) Oct.”92-Jan."' 93 15.4 ( 4/26)  53.6 (15/28)  35.2 (19/54)

Pooled (G3-G4) May '92-Jan.' 93 45.8 (27/59)  66.7 (32/48)  47.0 (59/107)

(G5) % Feb.'93-Jul.’ 93 37.9 (11/29)  76.5 (26/34)  58.7 (37/63)
(G) # Oct.’93-Jan.’ 94 10.3 (3/29)  40.0 (12/30)  25.4 (15/59)

Pooled (G5-G6)*  Feb.'93-Jan.’ 94 24.1 (14/58)  59.4 (38/64)  42.6 (52/122)

Average (G1-GB) Apr." 91-Jan.’ 94 33.1 (54/163) 57.8 (93/161) 45.4 (147/324)

t No selective breeding was done.



Table I-3 Seasonal variation of the incidence (%) of the glycosuric
(exhibited Tes-Tape value = 3+) shrews at 40 days after

birth in the EDS Iine (G1-G6)

Season* (Month) Female --Male Total

Spring (Mar.-May) 45.2 (14/31) 73.3 (22/30) 59.0 (36/61)
Summer (Jun.-Aug.) 59.1 (26/44) 69.0 (29/42) 64..0 (55/86)
Autumn (Sep. -Nov.) 15.9 ( 7/44) 54.3 (30/55) 37.4 {37/99)
Winter (Dec.-Feb.) 15.9 ( 7/44)  35.3 (12/34) 24.2 (13/78)

Average 33.1 (54/163) 57.8 (93/161) 45.4 (147/324)

* all shrews were typed by season according to birthmonth
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Table IM-4{A) Incidence of the glycosuric shrews (exhibited Tes-Tape value 2 3+)

in different mating types in the odd-numbered generation (GI,G3,G5)
of the EDS colony at 40 days after birth

Crosses )
Female X Male Female Male Total
Glycosuric X Glycosuric 52.4 (11/21) 87.5 (14/16) 67.6 (25/37)
Non-glycosuric X Glycosuric 54.0 (27/50) 66.0 (31/47) 59.8 (58/97)

Non-glycosuric X Non-glycosuric 30.8 ( 4/13) 70. 1 (12/17) 53.3 (16/30)

Average 50.0 (42/84)  71.3 (57/80)  60.4 (99/164)

Table II-4(B) Incidence of the glycosuric shrews‘ {exhibited Tes-Tape value = 34)
in different mating types in the even-numbered generation (G2, G4, G6)
of the EDS colony at 40 days after birth

Crosses _

Female X Male Female Male Total
Glycosuric X Glycosuric 18.2 ( 8/44) 58.0 (29/50) 39.4 (37/94)
Non-glycosuric X Glycosuric 20.0 ( 4/20) 33.3 ( 5/15) 25.7 ( 9/35)
Non-glycosuric X Non-glycosuric 0 ( 0/13) 7.1 { 1/14) 3.7 ( 1/27)

Average 15.6 (12/17) 44.3 (35/79) 30.1 (47/156)




Table IM-5 Blood glucose concentration (mg/dl) of

the EDS shrews in non-fasting condition

at two month after birth

Animal Sex n®* .- Mean=x$D Range
Glycosuric® Female 12 437+ 108¢ 280-600
Male 36 414+ 91° 259-587
Non-glycosuric TFemale 42 g2+ 31¢ 40-175
Male 23 g0+ 29¢ 41-143

a) number of animals measured
b) exhibited Tes-Tape value = 3+
¢,d) means with the same letters are not

significantly different at P<0.05 (t-test)
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Table IM-6  Body weight of the EDS shrews
in non-fasting condition at

three months after birth

Sex Animals a® Mean® SD
Female Glycosurie® 11 §1x+ 8¢
Non-glycosuric 36 T4+ 74

Male Glycosuric® 33 125+ 13
Non-glycosuric 21 126+ 17¢

a) number of animals measured
b) exhibited Tes-Tape value = 3+
¢,d, e) means with the same letters are not

significantly different at P<0.05 (t-test)
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Table -7 Incidence of cataract in the
EDS animals at five month

after birth

Aninmal Sex Incidence (%)

Diabetic® Female 100.. (2/2)
Male 100 (18/18)

Total 100 (20/20)

Non-diabetic Female 0 (0/24)
Male 0 (0/14)

Total 0 (0/38)

% continued hyperglycemic condition from

the onset to five month after birth
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Table II-8 Comparison with the diabetic features in the spontaneous NIDDM models

Animals Models Onset of Obesity Blood Sex Remission Genetics

(Speices) (Strains) glycosuria insulin difference

Mouse  NZ0 late type + hyper + (> %) + polygene
KK late type + hyper + (> %) + polygene
KE-A7 late type + hyper + (> %) + + single gene
C57BL/6J-0b/0b late type + hyper . + ("> 2) + single gene
C57BL/6KsJ-db/db  late type + hyper—hypo + (< Q) + single gene

Rat WBN/kob late type . — hyper—>hypo + (conly)
GK late type - hyper - - polygene
OLETF late type + hyper—>hypo + (only) several genes
WKY-fa/fa late type + hyper + ("> 2) + single gene

Suncus  EDS early type — hyper—hypo + {(a>2) + several genes




Explanation of Figures

Figure M -1 Partial pedigree of the glycosuric male shrews initiated fronm
the BAN and BAN-ke¢ line.
O: non-glycosuric female, @ : glycosuric female,

[(J: non-glycosuric male, M glycosuric male.

Figure M-2 Cunulative incidence (%) of the the glycosuric shrews in the

G5 and G6 of the EDS line.

Figure I -3 Incidence rate (%) of the glycosuric shrews in the G3 and G6

of the EDS line.

Figure II-4 Plasma glucose responses in the glucose tolerance test.
Animals were fasted for 20~24h, given i.p. in 10% glucose solution
at lg/Kg.

O: non-diabetic shrews,
M diabetic shrews (continued diabetic condition 6 month after birth),

@®: diabetic shrews (continued diabetic condition 6§ month after birth).

VA

Figure IM-5 Plasma insulin responses in the glucose tolerance test.
Animals were fasted for 20~24h, given ip in 10% glucose solution
at lg/Ke.

O: non-diabetic shrews,

W : diabetic shrews (continued diabetic condition 6§ month after birth),

v A

@: diabetic shrews (continued diabetic condition 6 month after birth).

Figure Il -6 Insulitis is not observed in the islet of diabetic shrew at I

month after birth., HE stain.
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Figure I -7 Glomerular lesion of diabetic shrew that continued
hyperglycemic condition until 6 month after birth. PAS stain. Expansion

of mesangial area and thickening of basal membrane are observed.
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BIVE FErRERBOHRBLEAEXAREROK A

(1) BrrEhEARAERRER red-eyed dilution’

1. B

EESOHRRENRARALEREZTR. BHFBEZCHI2eroRBREFLELT
HEPTH 2. BT A TR, SROEBEHNRRALERREZFIER . ER N
(Green, 1989) . EEMHOFALRGHEB L LUIERATIOLTWS, LENLT, XY
JATHRGERLRICRALERGFERR ER LTS LR, EBRBALL
TOMNAMEZzAMEITEZIS>XATCEETCHIEFEION D,

UEMBERFT CHE L. ERECEALVLEZEANLIOXER?S. EVIEOD
FERUCEVWVREOHRERZETAIHEA(ELENIHRLE, TORBORELPS. [
ROBBEETAFEAPHBRAL., COREIAGRNTHIHAERENTRINE, £

T, FERAGEBOMEEZENL LT, COEEBERFEORGENT ZIT o2,

2. MBETE

WNETEHHRERBHT. EXOEABLUEREEE T 5 EME & (45, #58)
AHBLARRZCEMALE, TODBHI6, EIIEAXTFREZRL. TOEGEZ
BE:LTEERIMMBEAULLE>» SR 2HMHEEH (KIS A VINERShZ. 0KIF7 A >
OPEGOHA GHIEZBVWT., EV/BEORRELKEVWREDEBZET Z2HMEN. RR
ZR7OOBES IBEERIOHBRLE, 2O ERERBEEAISHOFRERLL,

FOHRFAROBEGERBEEAMIERIDODEDRROICHBTELE, bt:b‘o“(v, ERE
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RFEBIBGRTHZIEHFEIONE, ChETRIKISA VEHRAELEERAERMEK
K, EMAOPEEHORB IR hR2ho2kd, KISAVTREERREREHE
(MEFIZRETZILIOFRLIIAVERBLCEZ. BHWORAEFEEHRZ DV THE,
FHUETRREFELCHKE-E

1) B Ax B AT
EREREFBEORGRAZEN T22D, KISAVATOREERZIT > 0K
SA4VAHAT., ERAEEREIRFINCEZZAEI»S, CORBRIFRBGKNEE -
HERACRRX 2L ITEEETFHRILE. FRBENDPSECRERAGFEZRAELTIVR
WEEZSNBUISAVOERECHEGEZEARBELLUTCAWVWT., UTOEROXE
(1) Normal(non-carrier) X Mutant, (2) Normal(carrier) X Normal(carrier),
(3) Normal(carrier) x Mutant, (4) Normal(carrier) X Normal({mon-carrier),
(5) Mutant x Mutant 270, RUERTCOEBERBHAOHLBEHELIVEGERAOD
HEETo R, OB, XEYA7(1),3), IEO2DVWTRE#EXEZfT> %2,

2) MEMERE

MIZA VD EEERBEGL. MM VEHGOEXXEIPSRONLTIIEROESE
%ﬁﬁb\%éﬁiﬁﬁ%tﬁU-A%éiﬁ%t@ﬁ@%tomt%&tom54
VEGEEEEFRETHLAHUEE - SHRGERAE LBV VL BERETF or
(Iseki et al.,1984) 2 B EEREF ch(BH, 1989 ZEZhZThFIEHLEHELTW 2,
T, KISAVIIHBELEAEREREIBANS A VOREBLBBEBR LTI EZD.
RKISA vOEEERMBEKE., BANS AV 2EFLULBMNS A VY LAROMEERZE
TR VOEARLOXRREIrPEBEOAETIHGAOEGBEBHEL. KISV IZH

RUEEEERRGTFLEINTI A VEREAORFACHE TS5 REFLORBMHED
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WTHHFNTZ,
3) E H AR AT

AEEREOBILE >hE, KISA VOERERBHRLNS A YEAOFIE AR
tEZRLNRERZEEZ, FORNUHRCBII2ERFAEODTRELEL» S, KIT 1 I
HALEEBERREFEL, PV)—LERARGTFEBLVEEERGCFEOEKEN

BROFEEZHFASL,

3. ¥R
1) BA=AEAMN

SHEBROKER 2Table V-1ZRT, XEY A7 (1), (2), 3), 4), BIEBT2E
BEREAOHBREER. %n%mx,zg%,so%,o%,100%'@&0\ EEEREEIEE
Eb‘%étxﬁ%&éﬁkﬁﬁ——%%iﬁfi?c:iﬁaén’CL\Za}:{Ecibtzaéd)tﬂiﬁﬁﬁcz
BOTRS—BLTWE,
2) MEERE

KISAVOEERERESK . ). NS ViEG B EIOESLRE»SES
ntﬂﬂﬁﬂﬁﬁM@&KNHiT&TﬁﬁwééBiU&Hééibkobtﬁo
T, KISAYVIEHRUEZBEERGEFEIV - LEGRETF () ERR2IRETF
BIEETAIEDNHBFLE, £, KISAVYOEEEREIFE LIS 1 ¥ O]
HhroxEroBOAEIIMRUEGA (L EVOEEBLIUERBE. RED®
PRODBEVKEERLE. COBBBIUEREAE., 74V (EXBB)OBMEK
BT A VORBEE»SBO5 N BTIEKDEE (Ishikawa and Nanikaws, [991) & [

RTHD. KISAVEHELEERERRETF LN A VEREAORRCHEGT

61



ZRMEFEERIRGCFRBICEFEETSZENHBELE,
3) B EH MR AR

REHEREOBRCEShEZT AR 2B LT, P 112 (48, 64 Bk ZE2R
o MR THBR UABAORRBEIEREEGE, V) - L EB28E, KI5 4 VICHER
LEZEEREYE FWI Y - LAEAHOMERIIRITEEZ. 2035, W I U - A
EAZELEAEAR. BRARELELVUKISA VEHRELAERERREGETFL I Y —
LEBREZF ()2 b AEHLEZALTIVWDZENHBELE, RBRCBETF 2 ELE
EEORREOFHRR ETable V-2I2RULE, V- LA EEBRETFE()EESR
ERRAGFEFEHERIBRWERE LA ZOSHE (:0: ) CIEHOEBERE
MOSwMlteOMicEEZE R o~ (x251.905,0.50<P<0.70) 0 RiZ, EHE , EZ
ER, KISAVIEHBEULAEEERE EAEEPOEEEHOIBERORTAE O IH
RieBU2F8RAEETable V3R L. BEEHGEFE(N L EERERERTE
DHEEERERAVWERELEZLEOSHE (9:3:3: ) LEFORRABEOTHELEOH
WEHEEREE R o0& (x%=1.682,0.530<P<0.70),
4) MERCHBR UAEEOEERRAEOER

EHHEATEBCEVRKEBOEBRBLEREEZET 20N L. KISA Y ZHBEAL
FERERBARFRBECEVKBOERLEVIJEORKRABZEL. VU -—LEEHE
HREBRBRTI ) - L2B0BRLEEVIJBAODEREBEZELE. T2, EBERER
FU7V—LEBRAGFRLDEARERIIALTIWIHEAR. EVIRATHENWT Y
—LBOEBLEVEVIBOERBZE LE. EREZEV (RVIRERZE~S L,
EH>V7V—LBEKISA VIHRAULAEAERER HEARGEFOLERETLRD .,

BEEZEV (BVWIIHCEXREFELERTH o~ (Figure V-1),
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4. HE

THEROFKHR. KISA VIEHRALARBETCE VY JBORRBLEHEVWREDE®R
PETI2EAERFEER. T2 BBE2E TN RBHRHUHE - SIHREFICZIRS
hTWBZEen¥BELE, £, CORGFE IV —LEEBRETF (cr) PBANS 1 &
MBEERORBRACBME T2 RGEFLERRIRGCTHBLEFEET S ENHBALE, £
ST, COEBERFEE & red-eyed dilution” (RBEHEEAIEHEZ L., RETFE
ErdZ2HRELE. HE. KIZSA VATOMREFORCFHEININEETH 5,

HEEMTORKRE (Table V-2 and V-3), rdBEFEBE o REFEL OBREFED
Eb5 bBEBEEBREIRVWIENHPELE, oREFELOBETFESEHBERKICR
WZERBZHERETATWVWS (BHEH,1980) 20, ChSIEORARTFERE WIZEHMNE
BRUEZBWZILDBHBELULE, CUOHLORARERBEFE. L\‘B’h%ifﬁﬁgtzﬁﬂ\féﬁﬁﬂ
BEZTH2E2D. FIELRRARERBECTFIEELES S, EHBF 2T OFARE
BRI EFE2XONE, S, EHEHBENOBET, MBEGFRFETEHLEIZR->TH
A TCHRGFRMANNICER TS I LBHBELE, b5, B8, KAE B
BLLEREBEOSZ L (iéb\)lﬁzzﬁﬁ&ék (+/+,0d/rd)>{ce/+, rd/rd)>
(er/er,rd/rd) &b, COIEOREFHIAETCOHIIPAERTH o &

(Figure V-2)o /=7 U. ler/cr, +/+) & & (cr/cr, rd/+) AEDORNETORBEAA
BTHD., OREFHIEHLEIRSTVWAIHAOIRETOMNMBORBREIZD SN
BRbok,

EEEEREPBEACHRE LABREZORERAP S, WRRBF\T THE LE

BECAALEINEADI BO DR L UHEED. HMREFOF Y Y 7 — (2d/HT
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hortHFErohk, ThETIR, AVIRATRAE BETNTWIRARLERERETF
FrdA Az, 2 U — L FEBEor(Iseki et al.,1984), B X FE :ch(HHE, 1089), TEHEY
:wz (Ohno et al.,1992), M H ke(Ishikawa et al.,1992), A 75— EHEMHERB :suc
(0Oda et al., 1991) B 2H, LUAORBEFRVWTFIAGRRECHEALVLETFEMEAK
BREELTVWELEMERGEFTHIILHHEBELTINVD, LEF-2T. AV IT7ADLS
CEBTYLOBRENEL . BRENERE ULTHNATEIRALRRAGFHISHER
ThTwRWHY TR, BEBAGZ2ERZCHAALT, BELEFARCEENCEEL

TWARARALTERGFERBEBRNCREBEBLTOSZILORLEDIPS LRV,

(2) HBEE(ch),Z7V—2F& () FEABKBA (M BGFEZFIETEHLIFES
205 —VEMERBEE suc/suc) #4585 TESS (tester in Suncus)

SA4VDER

1. BN

ZV?XTM\:niftﬁﬁﬁ®§47ﬁﬁménTM6ﬂ\%®§<MXV7
ZOMBHNLREXGHNEREZ., BER3REMBINOS A VHTOERELTRET LS
LEEHBELEDDTH B (Figure 1-1), BIMiTRREZLDIC, AVIRATRRT
MNTWRIROERRLEREFOILIBIERZCEALVEFEMFAGRFELTILE
EHEREFT. LA ZThb0BEFE. The2h Rz CHEIAEHEGLRL
HRLTWS, LENoT, AVI/ATRERLEERGFEHERA UEHBTICHE

ATE23LE5R54YIRBEAYrERENTCIRDPoE. UL, AVIZDERY
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MELVLTOFMAMMEZED TWSRZER., REMBINOS A VEFTRLS ., LB H
DHB32Z74VEEBEBRLTOSKDENHDIEHFZIHNS,

RUIATR, SHCHE R EREERGTNRESN LTSNS, 22T,
o SREERE RN Y — ABE (), BEE (), REEREE () 0O RE
FETRTHAEHEHS. FACHBUT 5RALEMET & 0B E R 7 5 %2

74 ‘/(Dﬁﬁi’éﬁ‘of:o

2. M EGE

RSO EEBETOBLEEShEZNRBEG&KD > S, IBOREFE (cher,d)l D550
EHR LR ERATRAGTFERAL. POREHFBEE R EE B3, BH2NZ1 V0D
HELfE k& EH8fE K (Table V-4) KW EREFME2ER LE. EREFATORED S
HBEULEBEADOD B, STERLEODVW T L IGEGEFNEDIERERIAZR->TWVWEHE
ﬁ&&%%ﬂ&ﬁb\%@%‘gmudmmﬁmﬁﬁ¥a%$fﬁtaofmémﬁ
EREELTC. IBOLRLEREBEFR2L2TCAERHEETZSIAVEERLE. WO

FAEEHIIOVWTER., BlIIETRREFELES E,

3. HRLEE

WEYVBOERBEEVWI ) —LAEBOEBEEL. POTRTORENBWVWEEE
Lo TWwE (Figure V-3), CO LI RBEHRA2EITI2EAIRIHRIBEHEUALLS
BB ETESS (tester in Suncus) S A Y LTCEREIN., ORBEFHIANRT

RERIZR>THho4HANEERL 2,
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MIZ A4 VEBERZRAIS - EEEBRBLTED., KISA VNS A v EREE L
TEBRINETESZ A VBRIV VP EUERBREFVELETZIEHLILAE, 2
77— EEMERBRCFRIEREGEE SR ERA 2D, FERMBEK (suc/su)
EEMEIF RS, AT ORERK Suc/H TREUIPERBAROELEEBILRDZED., B
BEEHEH LA - PHEHRZARZI LT, BHORGEFEMHEITE S (0da
et al., 1991), TESST 4 VAR ORBEFRHEZRAEZL IS, suc/suchHSE &, sue/+
DA, +/t DGR TH D, TESSS A VATOsucRMZEFOEEIXILINLEEI N
o . BREFEHOAMLEIN-"FT 41— - DA VRNV ITEHIZIL—-BLTWE
(x2=0.377,0.80<P<0.90), TESST 4 ik, 0KIS A v e NS A VEONBEHEEELRE
WELUT, S EOBMGEF (cher, td) I RTHRERERZES TEEZBEUTCER S
Nz, suBEFEXIEORGFEOVWSADP EBCEHFLTWAIESEE N
—TA— T URVIFEHEI-BUELS 23LELZ5hh%,. LEN-T., suclifz
FEE. cher, rdDWTHhORGFELOIBHEH L TVWRVWEEZIS NS,

AV -—EEMREEEE. RAKBLEZAKORDZIR 70 -2 KkBHEZALTE
ABEBMAKEREZECL, HECHENF IS EBB T2 2085 C@BlcE 3
wmmeNﬂMotEb\ﬁﬁﬁﬁé\ﬂméumxau—xmﬁmﬁammﬁit
I~IHTHRENHREBET S 2RSS, ChEX VS —BiEMREEGEE A E 8k
TEIEHMBRGTETH ok LENST, ZOFKEILELDEKRUETILSSS £ YV HEEEME
AT, BEVWKEFBRICZVWEOREFEE (ch, or, rd, suc) & O & 54 BE 47 5% 88

TH 53,
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(3) BEMEIZAZISELTVWZMBE2EELTZISA V2060

i N B AOK -

1. BEH®

FIATE, T2 hPBEVRENY - BEORGHNUEBEE2ETIERANS
HEBRSh, HAFORGFEORBUIRERBAHZR L., fRFELESLTVWEHFR
CEOAHIEBVWTHLEREREETHIEHEILN T VS (B, 1993), %, 2V
JACBVWIHFRGBENRAREZEFTFOBLE. RGN 7077 A VN AESL ERBZHE
BOERARDEEOMBEMDPEE - T B3I FHRENBIN, AV ATHREE
RREBELZTATVRV, T, AVIRARLBWTIREHEBORERZEROEX
FROBILZEKNE L., BEHNIERELACLLTVWRILEIOQZIERZ HIE 2 EE

LT ETAVDOEERROEREZAS =,

2. M EHE

WRFESACERBREZE CHEB LT AEMAK M6, H0) 2E8EFEL T 3154
@M?ib\wmﬁﬁ@%%&&ﬁu&%%ﬁéﬁ%btoit‘wmﬁmu*
N=VDAMT YT THBLUEHEMEME (HLENEZEELTIZINISAYDIRT &
D, UNEIAPSAEKRRIC LR EMBLE. BPORAEEH IO W T,
BHIECTCRREFELCK - =,

TKU,KATS A Y RBHERIZ2=0T., BEACHIARERZZEVIHEBEI AR D > =M
B R R EIXKATS 1 (B :45-55¢, HE:80-100g) & TKUS 1 > (BE:30-40g, B :50-60¢g) @

HMIZEHEEFRENHZ2D2. ctNAOBFT P SHEOMICE >y XEBBE L <V IZH
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LT DRERAGHAEVEETIZENHBPLTVS, EFEL. GEOXED S X

HHEEOEER(EMHEEET2ITNEEERBZ LN TE S,

3. HREHFE

KISV 2EBLITH2R AT, EREHBEPONTEMTCREZTRIINK (FINEZED
(Figure V-5), ZOBR(FI) COERHZHEIFZO I EZELTVWS, ZhE Tz,
OMRBE TV IV XDERREHOBEABERI N EILBHo =D, KRR
SR (P U LB REARBREARVWAED, FILZA Y V2B T2 REXEOBS 52 it
RTH2D. . RISV E2REELIZIRMIT, WIEHMTREXRN (FO)I2ED
(Figure V-6), CORATCOEXRFRBI.EETCHI LEET S,

AR O AKRREINR (F5) 5, EXBLEIEIZILEZILSNIEEEBEI i
EFREINKXEHEBLSRE FHOEGUTLRD, EEHROEELL -

(Table V-3)s LD UL, MISAVERBELIZIRBOEFRE. DHEXEIK (F8) H
EFOhroEETZIHRULNHD ., X‘/b’Z’C*lii@’Fﬁ~F7Z§i‘:D'C*EE%E;‘&BB&H:IE%V
PEIZEFEXIOLND, TRAVIZAFIIVALEURTEEAIDNEZD>X., ZhitAH
tﬁ&ﬁkﬁ%ﬁ%~ﬂﬁﬁ?%béﬁkﬁ\:miﬁﬁﬁ%xyﬁzﬁﬁﬁéhﬁ
PolRELEFEZLND,

—RE ERXRREIREREP AU L RTATCVIRBEEBRT ATV S, L
BoTHKEEATE., MIHBD2WEKAIS A VE2RBELIIERRDPBEIZIAZILE D
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Table IV-1 Segregation of the red-eyed dilution shrews in five mating types

exanined at 20 days after birth with the naked eye

No. of Progeny phenotypes Expected
Crosses progeny segregation x2-value

(Presumed genotypes) obtained Normal  Mutant ratio®’ (Probability)
(1) Normal X Mutant 18 18 0 1:0 -

{t/+) (rd/rd)
(2) Carrier X Carrier 27 21 6 3:1 0. 111

(rd/+) (rd/+) (0. 70<P<0. 80)
(3) Carrier X Mutant 8 4 4 2 4 2 1:1 0

(rd/+) (rd/rd) (P>0.99)
(4) Carrier X Normal 20 20 0 1:0 -

(rd/+) (t/+) ")
(5) Mutant x Mutant 28 0 28 0:1 -

(rd/rd) (rd/rd)

a) based on the presumption of an autosomal recessive inheritance

b) presumed by the test-crosses and pedigree analysis



Table IV-2 Phenotypes of progeny at the F2 generation
between the cream (cr/cr,+/+) and red-eyed

dilution (+/+4,rd/rd) shrews

No. of progeny observed Expected

segregation

Phenotypes Female Male Total ratio®’

Normal 24 33 57 6 3
Crean 9 15 24 21
Red-eyed dilution 12 13 25 21
Cream and 3 3 6 7

red-eyed dilution

a) x2-value is 1.905 and the probability is 0.50<P<0. 70
against the expected segregation ratio of 9:3:3:1
(normal: cream: red-eyed dilution: cream and red-eyed

dilution)
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Table V-3 Phenotypes of progeny at the F2 generation
between the curly hair (ch/ch, +/+) and

red-eyed dilution (+/+,rd/rd} shrews

No. of progeny observed Expected

segregation

Phenotypes Female Male Total ratio®’

Normal 26 39 65 6 3
Curly hair §] 10 16 21
Red-eyed dilution 14 10 24 21
Curly hair and 2 5 7 7

red-eyed dilution

a) x2?-value is 1.682 and the probability is 0.50<P<0.70
against the expected segregation ratio of 9:3:3:1
(normal: curly hair: red-eyed dilution: curly hair and

red-eyed dilution)
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Table IV-4 Genotypes of the shrews in the
fundamental colony to develop the

TESS line

Sex Line Genotypes

Female (OKI X MI)F2 ch/+, r/cr, rd/rd
(OKIXMI)F2  ch/+, cr/+, rd/rd
(OKI X MI)F2 ch/+, r/+, rd/rd

(OKI X MI) F2 t/+, c¢r/cer, rd/rd
MI c¢h/ch, er/cr, /%
Male (0KI X MI)F2 ch/ch, cr/+, rd/rd
(OKT X MI)F2 ch/+, cr/er, rd/rd
(OKI X MI)F2 t/4, r/cr, rd/rd
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Table IV -5

Litter size and age of primipara in the inbreeding line,
TXU and KAT

Litter size  MeanxSD (n)®’ Age of primipara Mean*x SD (n)*’
TKU KAT TKY KAT

FI 4.0 (1) 8.0 (1) 149 (1) 93+ 5 (3)
P2 5.340.6 (3] 5.8E L8 (4) 148k 2 (2)  §1E 2 (3)
F3 3.0+£0.8 (4) 3.4+0.9 (5) 149+ 0 (2) 98+ 10 (3)
F4 3.2+£0.8 (5) 3.4x0.9 (8) 371i162‘{5) 117+33 (5)
Fb 1.5£0.8 (12) 2.4 1.3 (8) 168+ 10 (3) 138+ 49 (4)
Fé LLgx1.2 (12) 2.0x0.6 {7) 206+ 108 (3)
F1 1.8x0.5 (H) 214+ 67 (3)
F8 2.5+ 1.1 (8) 122+ 39 (3)
Fg 2.7+ 1.0 (9) 227+ 122 (3)
F10 2.510.5 (10) 2571+ 3 (3)
FL1 3.0 0 (3)
a) number of shrews observed



Explanation of Figures

Figure IV-1 (A) Coat and skin color of adult shrews. a: light-cream coat
on pale pinkish skin of the cr/cr,rd/rd shrew, b: dilution coat on
pinkish skin of the +/+,rd/rd shrew, c¢: cream coat on pinkish skin of
the cr/cr, +/+ shrew, d: wild-type (dark-grey) coat and skin of the
t/+,+/+ shrew. (B) Eye color of adult shrews in bright illumination
a: pink eye of the cr/cr,rd/rd shrew, b: red eye of the +/+,rd/rd shrew

¢: dark-red eye of the +/+4,+/+ shrew, d: black eye of the +#/+,+/+ shrew.

Figure IV-2 (A) Coat and skin color of young shrews with different
genotypes at the cr locus under the homozygous condition of the rd gene.
a: light-cream coat on pale pinkish skin of the cr/cr,rd/rd shrew
b: the cr/+,rd/rd shrew in a color between the cr/cr,rd/rd and +/+,rd/rd
shrew, c: dilution coat on pinkish skin of the +/+,rd/rd shrew. (B) Eye
color of young shrews in bright illumination. a: pink eye of the

cr/cr,rd/rd shrew, b: light-red eye of the cr/+,rd/rd shrew, ¢: red eye

of the +/+,rd/rd shrew

Figure IV-3 Adult male shrew of the TESS and NAG line (A,B). The TESS
shrew (ch/ch,cr/cr,rd/rd) was characterized by pink eyes, curly hair and

light-cream coat color on pale pink skin. The NAG shrew (+/+,+/+,+/4)

exhibiting black eyes and wild-type coat-color on dark-gray skin.

Figure IV-4 The amount of body weight change (in % of the initial body
weight) among the TESS line shrews having different suc genotypes, that
aroused two days after replacement of the drinking water for its
10%-sucrose solution. Solid squares and circles indicate males and
females, respectively. Genotypes were identified by examining the

sucrase activity level in the intestine after the test.
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Figure IV-35 Pdigree chart of the inbreeding strain originated from the

TKU line.

Figure IV -6 Pedigree chart of the inbreeding strain originated from the

KAT line.
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Figure N-1 (A)

(B)
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Figure N-2 (A)

(B)
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Figure N-3 (A)

(B)
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