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Selection of Mouse Strains Showing High and Low-incidences of Alloxan-
induced Diabetes and Quantitative Morphological Analysis
of Langerhan’s Islands in Two Strains

Takayoshi Ino®, Katsunori SATo and Kaori HASHITANI
(Department of Animal Science and Technology)

To produce a disease model for humans, especially an experimental model of diabetes
in animals, ICR mice were inbred until the 20th generation by two-way selection to
produce high- and low-incidences of alloxan-induced diabetes. Alloxan-induced diabetes
is known be a representative form of experimental diabetes. The results obtained were
summarized as follows.

1. The incidence of alloxan-induced diabetes in F,, was 98.9% in the high-incidence
strain and 0% in the low-incidence strain. Changes in successive generations in the
incidence of diabetes were studied. In the high-incidence strain, it was 98.7% in F,; and
in the low-incidence strain, it reached 0% in F,, remaining near that level in later
generations. The values of EDs, used in this study seemed to reach the selection limit in
both strains. Both strains were established as new inbred strains by consecutive full-sib
mating, showing a 98.6% inbreeding coefficient at the 20th generation.

2 . The blood glucose level in F,, was 455mg/dl in the high-incidence strain and
127mg/dl in the low-incidence strain. Changes in successive generations in blood glucose
levels were studied. In the high-incidence strain, it was 395mg/dl in Fs, ranging thereafter
between 350 and 400mg/dl, and in the low-incidence strain, it was 128mg/dl in Fi,, then
varing from 120 to 140mg/d! in following generations.

3. In the high and low-incidence strains, quantitative morphological analysis was
done in the area of Langerhan’s island (islets) in the pancreatic area (100cm?), no. of islets
and no. of A cells in an islet. In a non-treated control, any measurements were significant-
ly higher in the low-incidence strain than in the high-incidence strain. Similar trends were
observed in the alloxan-treated experiment. These results indicate that the high and
low-incidence strains with successive two-way selection toward sensitivity to alloxan
have constituted a characteristic feature of quantitative morphological peculiarity in
pancreatic tissue.

a) BRAERZEE B#EE (Visiting Professor, Azabu University)



132 ¥ ORI - BB BELBY

il

"

EEREIEAEEDNE» L, AMREREEILELTWS, LY, £ FMEEETILEMD
BMESN, b MEBRETLEMOBEOERY S, b MERNERRE, RnEHEE AE T
ZOWTOMESTEETH S ET1UE, b MEEETNLEWNRTHRET A E W,
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Table 1 Change of incidence in 0 to 20 generations in each selected line

High incidence line Low incidence line
Gene-
raet?sn No. of Affected Incidence No. of Affected Incidence
mice mice (%) mice mice (%)
0 341 140 41.1 341 140 41.1
1 61 30 49.2 86 29 33.7
2 69 38 55.1 65 - 17 26.2
3 63 55 87.3 69 18 26.0
4 86 55 63.9 102 21 20.6
5 84 67 79.8 69 6 8.7
6 77 59 76.6 71 1 1.4
7 95 60 63.5 86 0 0.0
8 97 74 76.6 90 0 0.0
9 111 85 76.6 106 0 0.0
10 107 85 79.4 80 0 0.0
11 89 77 86.5 92 1 1.1
12 97 91 93.7 85 0 0.0
13 78 77 98.7 77 0 0.0
14 79 74 93.6 82 0 0.0
15 81 76 93.8 79 0 0.0
16 74 68 91.9 72 1 1.4
17 68 61 89.7 81 0 0.0
13 72 69 95.8 93 1 1.1
19 74 73 98.6 87 0 0.0
20 87 86 98.9 88 0 0.0
S NI EFESSE T CREL 2, & 0
WA=y 213, BE24+ 2 C,IEEL0+
10% B U 4R SAT, 10RRRVEAT DIREFIEZE <
RicBW(HESN, AEFER6BHET T ‘gW
o
yoy%iz) 8L L, TAUBEERICER 2
T2ET1y—y%0) 5 LCHELZ 8 S
i3 CRF-1 (HAEF»—nx ) x—3#) 2FH
L, KEfARHZBEBERE L2, b, KER = %
- 0 5 10
FEAERBRBWFRICL 5 [BWEBRICET S Generation
gt b LT wTERS L. Fig. 1 Two way selection for alloxan-
induced diabetes. The fitted
= - regression lines have equations
of : Upward, Y =55.9+2.4%x ;
1. BRICHEIREZOEL Downward, ¥ =40.8—6.0%.

T XY BRERRERER - ERERN
DBFETEIC L B, BT L DFFEESE Table 112RL 72, BI2RICBIT 2 BRERDE
HEHT, 98.9% (86/87) WL, ESEARNRAFI, 0% (0/88) Thoiz, WEERD
ZEIERRE, BESIARUCBWTRT.3%ITEL 2, T0%METHERL Tl df, FERIN
PLBEUERL, BHRBARICBWTIZ08.6%IC:ZL 72, Litg, EHR20RICES F TIW0~99%
TR L2, 7, ERERTIE, 2R TRICBWT0%ICEL TLSR, #IKLL, 1621418
KT, &2 1BOREFRLNNERE, 0% ERLE.
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BRI ) BEFENELS, Fig. LiciRL 2, £, SRERIIER200E CoEYE
BERERL, EBRERIBEEIWOHTOBICELZEE2RLE. E2odENig,
EREIER (20f0) 1 ¥ =55.9+2.4%
EFEER (740 @ ¥=40.8—-6.0%
THY, BREE FHE, FEKESE TCTEETH-72. T2, BRERD, Z0REE
FUCEAT 2 £ 2 5 52K F ToEYERIL,
EFREFR (13f0) | ¥ =50.7+3.4%
TH -7z,

Fig. 2 0 RBEIC T 5 RIEENELER 100
L7, BFEERTIL, FIRC L 2 EENLTRE
EOBEMIMRZ T, ERREI0% H7z ) 2 L
e ER R L 7, EFRER TR, I
9 BILERRIC BRI TR0 b 7z,

T o X BRERBEERER - KSEERN
D20 L BIEFEOKER, WRIL, LR
ELUTHES L, &&, ALSH, ALR R&&AF ) L
BRZY (AN 0 50 100
9 . 5% IEEE Inbreeding coefficient (%)

Table 2 12 EZE R EREREL 1= W, Fig. 2 Two way selection for alloxan-

induced diabetes, plotted against
BEMHA T nRE5%£ 7 HEEEZRL /2, coefficient of inbreeding.

50

Incidence (%)

Table 2 Change of blood glucose in 0 to 20 generations in each selected line

Blood glucose level (mg/d¢)

Gene-

ration High incidence line Low incidence line
Mean +S. E. Mean +S. E.

0 251 19 251 19
1 253 21 244 23
2 284 26 210 20
3 341 32 197 18
4 280 14 199 11
5 306 14 147 88
6 304 15 140 4
7 368 15 128 4
8 395 14 133 3
9 410 41 130 3
10 441 19 139 3
11 364 13 125 1
12 417 12 120 3
13 423 11 135 2
14 357 10 123 2
15 343 10 113 2
16 407 10 127 5
17 307 20 132 3
18 414 10 134 4
19 419 12 134 2
20 455 13 127 3
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3 EIR20IC BT 2 MAEEL, SFRERTLH5113
g mg/dl, (ERIERTI2+ Smg/d% T 72, &F
E SER T, BEIORIC B\ T441+ 19mg/dUi &
g F53T, MEEERESNICHENL, Z20%0
,% - AR, 131T400me/ dURTIE THERG L 72, (ERFEE
'§ RTIE, BIRIMUCBVTI28: 4ng/dl%ERL
& TLLE, —B L TIEH MyEESRN THRZ L /-,
100¢ Fig. 3 0@ HRIci$ 2 MEFED BIRER
T eemtion 0 ERLE. BRRR,
Fig. 3 Two way selection for alloxan- mFER (20/0) @ ¥ =285.5+7.3%
induced diabetes. Change of blood BEFEER (20f%) : v=203.4—5.2%
o Ston 1 oo socsd THY, BN, EERTABTHoL, 3
line. 72, BRERIMEMERER7RICE-/2H
SRR,
ERER (104 @ v=239.9+18.1x%
BEFRER (T/R) 1 v=254.8—18.7x%
Tk -7z,

3. SUFMNCIRBOERVEZNES

BEREEEI0mL 2 ) DT KREHFEELER, 2> P o—nL K TH 5 0mg/keX TI3,
BEFAE R3S, 980MH, {KFHERL, 170/, #EX TH 540mg/kelX Ti3 EFAE R3S, 44508, {HKF5E
R7,54218, 80mg/kglX TIITEFIETR2, 099, ERERTL,33EE %0, »TFNORKicEWw
Th, BRERMERERL VDLW BRI N,

Kiz, BEREEHERI0mY 72 ) NI REERICOWTHEL 28R, 2> tu—LKTh 3
0 mg/kglX TIZIERFER0.2431er, {HFEER]. 82660, BEX TH 540meg/kelX TIIERESR
0.2499crt, 1KZHEFR0.76%4cr, 80mg/kglX T3, BFHER0. 1460w, EFFER0.5141ar k % 1,
WINOEREXIZE W L BEEMERLZ ) 07 KEERIRSRERVERERIC T
BhnZ EDFERI N,

2oz, SRE1IMELZ2YIC5D 2 g #MIEEICDWTHELRZER, 2> e— LK TH
% 0 mg/kglX TI3EFRFEFRIS.SUME, {LFERL6. 00, BEX TH 540mg/keX TIXERER
247818, 1KF5HER37.09ME, S0mg/kegX TIIEFIER0.Q6M, ERBERI ML), win
NAXIZBWTY, JKRE 1ES72Y 0 6 KL, SRERPERERICENT LW &
RO LI, 0ng/kgKIcBW TIEHHERHEMEICEEZ (P<0.05) »Eonk, 72, 7K
BRICESH 2 g HIEOEI IOV TRE L &R, SRERDIT ) »WERERICHTS
2, TOXVURERIHMINT A ICEVERER, BRERLLICSULE-TL B2
HHERR 3 N7z,

%z =

TuXr BRERRESRER - BRERNDRICH 2 2BREREOKSE, MRORE
T, FNFN, BIBKRU0%BITEL, BRRELTHLTEI ENTET.

27 GERRECBWTT e X U BRERROBEEVEL L Z LI, UL Vasn
T B A4, BEEICEST A BREEFRICOW T BT S07% <, EFERNEME
BETHBEVIEHE, R P—> (polygene) XETH S &) FA, INETICREIN
/C v %) 1,2,3,5).
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KRBV, ICR RV A2 ERERER L L TT o XV ZRERRSRZER - &
RERNEBRBEBZT I LT, BERDEL DEARRYVEHENZZ &0 5,
BEFRICEBRERIBES L TWE I LIZBELLTH S, T2, TOERECHIFERER - K
FEEROWMBEIIB N TERBICRLNEED, 5, BEFRNEETHRIZEL S A TLR
DEETIH R, RYP—VICL2BEZRTHEIEELLND.

BIRWARIC R - BIEERNEY, SRERTCIEERIBRICB-T98.7% 2RL, ERER

TIRER TRICBCTTTIC0 % TH B Eh 5, AERTHWZED ETHRKIE, 1113
BIRBFICZELZLDERLND, HEoWMIzBIT 2REKIZ, SRER - (KREROTHR
HAT O X4z T 5BERIBICOWT, GTREAGHERNFOBEBREL TWahrE)
PEBELIET, #ilic, EDE2REL, BREMRT 2 ErUETH L. LirL,
AREBRTRAL L RERTE TR, BETRICBT 2 ET/R#KILT8.5% TH Y, T TICLEE
FEED 3/ 4R ELENT 5 EFZ 50, BIRISUIC BT 2 ETHREITIMZIZEL T 3
ZEpLRERCETIFELEETNS Y, MARAILE W CIIZEESNTE TV
EEZ BT EHRLIESS,

#BIRIZ %of%%ﬂﬁ?n%#/&5%7aﬁmm%ﬁi EBRERTIEERIORT—F
453mg/ D E— 71T L 72145, 1313350~ 450me/ AN EHFE TEEIL, (ERERTIE, BEEY
0 %1258 L 7238k 7 AALL# Bmyﬂm%mEam%ﬁfﬁiL# Z OB FEERNOE
-7 NTHLZ LTS W, 8, MERROLEEIZNLFNERE2 D - TEEL
TEiZ L3, MREOEFURLHEHZRTINOTHY, BROZ L EEZLNB,

T2, ToXUrERERFESEER-ERERICET 2 RBEMERY - ) o REERHE,
BEE, BREAWIIC D2 g HMIEENEESL E, ERFEEREMRE 2N 205 av e
—NECRHERERDERERICHEL T, WINOBEIEEICBVWTLFEIREL, 7,
TaxHrEERICBNTHRENMERMDH 5 2 & PFHERI N2,

FERBOEB TOBEMBORDE—RICHLENTHDZ L THEY, Tex B35
RIFICDWTUIRELY 79 X2 L bW, gHMBESEEN1/3UTICT 3 LB~
DERBREZ2EL, SHREVFEED 1/ TI0h 3 tEENERBREBICLZ L 2BELT
W3, FFECBW THRRHOKBI B TREN L Z L3, 2> Fo—LVEKTRkEWE
Epw L2 EEHR, KREVEREL)OEEEMRVEEETHLINICIHNL, TuXx
FrRERX T, ZN5ICINZ T, BESHIICED S S HlEENESTHE, Tuxiy

12339 B FHDENT, REICHR ) BHELRDS D22 INTELERER, ERER
BREmN, KB BESHRICSD S sHBEOEAL Y, EERERZNETICL - T
BTN TETWREZEFHLDPE T -T2,

T8, BRER - EREROBREREIICOWTLBET 2N, SRERIIERERL
DL CNEEERL, BROEBTE L LICEDERLKT AERIEDL LTS, 2
DEZ, FICBEHEBROZICGERNL, BEMNICEREZNTVE EEZLNTWS, ZHZE
P, TeXY U ERERRORERICEET 2EETHRIRELVURBICES T2 HET
B OMICBEMEBEY D ZHEEENITEINEDY, INLIZO2WTE, SHROREICQTh
72\,

i B

L MRBETLVEMZRERET S HNT, S LERNERKE L CHMLNTWET X
HOHRGERRE L) ST, ER%VWX%%&%%%@ELT BRER, ERERND
BIEEEL200E Tl L, mRhE L THESLT 52 A TE R, BONTERIIUTNE
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0 T‘% 5.
. BEECOMRIC BT 2 RIERIZ, BRERTI.0%, ERERTO % TH -7z, BHHA

H:? SEENEE, ERERTIRINTS.7T%, ERERTIRTRTORIIEL, 21
Pgotic B Wi —EnHEERN THRE L 72, REBRTHWZED,ETIE, WREK: D,
TTICREREFRICEL 2L EEZ oML, 72, REBRTHHELCRETEECLY), #
W0 BT B RBKOETHREIEIZR.6% &Y, MRHKIZELRE L THILINT.

2 . BEIR20fCIC BT 2 MAEEIZ, BHFIERTL55mg/dd, ERERTI2Tng/dl% R 72, &
WA S MEENEIIZ, SRERTIE S TI%Bng/dl & %), FNUBOHATIE
350~400mg/ AR DMETHRE L 72, KFER TR TR T128mg/dl & 7 1), FR LA T
13120~ 130me/d D &P THERS L 7=,

3. ERRE L THLENERER, BRERICOWT, BEREMERERIC D IEER

%, REH, BESHMIIC 592 g MRENEIAL FIZOWTERBEENRET 22 227
a2y b e— VX, BERERFIBRERICEELC, WTNOAIEBEIZI W TLEEIZS
<, FlTuaxtrBERICBWTLEBEOERICH 5 Z LR E N, ULEnHER»®L
Tu XY oY S REEDE TREHA L D T ELERER, KREERDERMAKD
FEREFIFEC L > THREOITONTETWD Z L BRI N,
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IOWRIE, ERTCEED b 3FEE T 3EMICE 3 M ILIAEE MR EWERE D 72 D OISR

FHEERE] 2L T -720DTH B,
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