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BB 9 v riztb b I BUERBOBYE F AL ThHS. %3 BB (original) B3R OERBIEINME
(diabetes resistant, DR) T# % BB/Kanazawa (BB/K) & BB/W HRTIKEX (90%), ¥ERK
(33%) *BERET 5 HERHESFEY (diabetes prone, DP) @ BB/Saitama-Tokyo (BB/S) %M
WKLY o8k E XU VSO F 5 —EREHERE L, 7REAB & UHERIRFEEICBE T
2RFEFAT. §~10@8 0 BB/S, BB/K BLUVA RF—D~7 707 7 —YBRERDORKMY >~
SERB LU BRD i) 7y b, i) FF 2T FF— (natural killer, NK) &%, iii)
RINr #f% (rat insulinoma cell line, RINr) MERERI# 5RO RINr O3 2 + 7 —FEHEOEL L,
XS NS DORE L GERBENCREL S KEROBHE L OME 2R L. BB/S, BB/K &
U Y EBRBRAENA S L, 7Ly —THEOXMD 2 OX8 BiEiiaid NK WD & THERL &
nTWz. %72, BB/S Tix OX6 BiEiiiE . OX12 Bl OEis A sh, la Bl (R <E
ML THINE) OB a shiz. KMEIMICHE T2 NK iEMHi: BB/S 38.6+7.8%, BB/K 22.7£9.1%,
w4 RY—267+82%%&, BB/S 0FELX EENA ST (p<0.05). —7F, BB 3 NK EHE
BB/S 30.2+10.2%, BB/K 285+10.1%, 74 X% — 10.4+4.6% &, BB/S, BB/K & LbEEWCLEAEL
Twiz (p<0.05). RINr #5#i#%D RINr o6 ¥ 2 7 —&EHI, KTk BB/S #% 11.6%—~
29.4%, BB/K #37.8%—209%, 74 A% —»95%—11.6% & , BB/S, BB/K T RINr &3 5 +
5 —EEOMBRIENAD sl BRTREEMcER2r ok, JRELE, BB/SKDAHRED D
h, la BESROSE A0, BMEX D, BB 5 v b O HIlICNT 3 ERE RS OEEHNT
wWahidt, BB/K TS KERBALNT, ZORBUNORFHS KEBLAORBACIILELERbh
7o, ZOAIRMLT BB/S Oa&FRMBMzH 12 NK FMSERELTEY, LrbREMCE T3
NK ¥ /Large granular lymphocytes (LGLs) ko> B8, BiH{E% O NK MfgsEEML Tw»a &
#E2on, BN 3 AERERIGMA T, RIBMIcB 5 NK HfaOERILTED 7 KBX
PREBRORECHES T 2 LRSI,

Key words BB 5 v , #5251+ 5 — (NK) &%, RINr, K&

E N IEERROBECTS»D BECRERED B (SKRE) ~0 ) v BB (SRER)WEIR
BEELTWwAZ LRELHSNTEY, ORI L B fg % & B4k (islet cell surface antibody,
LTA YA EEEHERA (insulin dependent ICSA) OEFEER ENBETo6ND.
diabetes mellitus, IDDM) BEFDKS » ¥ LN R b I EEREEEULEREE S CTEWE

Abbreviations : DP, diabetes prone; DR, diabetes resistant; ICSA, islet cell surface
antibody ; IDDM, insulin dependent diabetes mellitus; IL-2, interleukin 2; LGL, large
granular lymphocyte ; MHC, major histocompatibility complex ; NK, natural killer.
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Table 1. BB rat sublines

BB (original) Department of National Health and Welfare, Ottawa, Canada

BB/W University of Massachusetts Medical Center, Worcester, Ma., U.S.A.

BB/H Hagedorn Research Laboratory, Gentofte, Denmark

BB/Harvard Joslin Diabetes Center, Harvard Medical School, Boston, Ma., U.S.A.

BB/E University Department of Medicine, Western General Hospital, Edinburgh, Scotland
BB/Diis University of Diisseldorf, Diisseldorf, FRG

Ref: Clin. Immunol. (Jap.), 19, 755762 (1987).

Table 2. Mouse anti-Rat lymphocyte monoclonal
antibodies

W3/13 all T cells, plasma cells

0X 19 all T cells

0X 8 suppressor/cytotoxic T cells, NK cells
W3/25 helper T cells, macrophages

00X 6 Ia* cells, B cells

0X 12 B cells

NK cells : natural killer cell, Ref: Clin. Immu-
nol. (Jap.), 19, 755—762 (1987).

FLELT,BBZy bR NOD®YANHONTE
D RREFBOLHICHAVSNTVWS. BB 7 » b
13197448, # + %' @ Bio-Breeding Laboratories @
74 A& — closed colony »&@BRFERE NI D
THH®, KM - BES L) VS FcsiT3Y) »
NEREA e THlzoRY?), RETHRE~A b
Y o s RIGMET®, KEBEAERRISOE
Er o lfifatfaETe22L, &5 ICSA %
nEREGz OBCHELEELY, 1 IUBERE
PEEFRBAZ COBCREREERET 5.

BB 7 v b OMRE I EHR0~1208 iz 2 EFRE
L, ZROEMBESFFRL A A) v ORERT
Ghrldhidd, SETHEREES VT Y F—v A %
BELTHECT 2o T0nD, EBFENIC
7 RERPTEDSND M

4%TO BB 7y T AIMEC"ERET D
&, BB 7 v b OVEREFRIEICHIRTEREIE < B3
Eltwaoepwr@ahs. Lal, ¥V v
Ry 7Ty "OFEOFEEREELC T2 A8
1otz

BiE, 7% 250 « #5 — (natural killer, NK)
Mges LU0y vy —THRO—H—TbhH 3
OX8 ik E5iIzL b, BB 7 v b OBERBFREL
MElsn 2 LMES N, NKIEORES»#< £ 2
5Tw3. LaL, BBSy o NK #ifar =0
EHECBELT, SETRE MDD RIZLALRE

YySERICBL A DTHD, IS REBLEEYR
BENH 5 £ BbsRBMbD NK HlE® NK iF
PATII T AT,

AKFR T, BB I v rOKRMBMICK T2 NKIE
MR, Sy ML YA )BT 3 5 —F4
OFEGLr I RBALOMELRNL T, BRRHE
ED A A =X L EMEEREOED SBRLT.

HERE L UFHE

1. EBRHYH

BB 7 v MIEREMALENLTE ST, A5 7L
NORTIIEHE, AEF S BFROL 2L TH
HEhTtws., BE, 6EREKRGIa B0 (F1)
W OEEIFLWEREAROBB Sy b EFEAL:. —D
i BB/Kanazawa (BB/K) v +vT& Db, Dr.
Thibert ( Department of National Health and
Welfare, Ottawa, Canada) X » &1 X 72 BB
(original) HI3RT, SIRAFEWERMRIC THE
RERIORUEEVEL TWwa. 20 BB/K DK
W, U NERBAREE DD b O ORERBREEE L
1BUTTH2ECHD. b5—DD0ERTH 3
BB/Saitama-Tokyo (BB/S) ¥ v i BB/W Hi3k
T, BEERREFEIAARLIVERE L DOTH
D, SIRKEBYERER CHRERE % 5 @0 E
LTw3. 2@ BB/S 0Rfi, U >/ Bk ED
HY, BEBLUBOELALDT Yy PZIRELD
o, BRRREREBXTHo. 12170, |
BODOWMETIZARI2HE £ TI280~90% D BB/W
PHERBRERELTBD?, COBREENT v M 2
ERIGEBRTERL TWAE LD ERbNIS.

BB/S 8XU BB/Konaryiru—neLT, £E
HEBEESHE (major histocompatibility complex,
MHC) 0—BLTw3, V4 AY—%Fnlk. v
Fo MHC T#%% RT1 i3 BB/S, BB/K 8 LU
4 RAF—rdH RT1" TH2>.

II. \MHE

1. RINr #if@ (RINr)* : NEDH (New En-
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gland Deaconess Hospital) v b A > A Y /==
(insulinoma) HROMALT RT11Z RT1* TH2
1

2. YAC-1 #ifg (YAC-1)®: =vRATY > 3EH
ROMRERT, v VABIUF v MiZBI S NK &
ZHHlRTH 5.

I. %7 n—>H

RIBMY VBB IV /5RO Y 72y b L,
SRKENOREMROMRIC 6BEDO Y AHT v
MY URERBo-vHEEERALL (R2).
W3/13 i3 THIfE S/ % L U EMiE, 0X19 i TH
fasMk, OX8 k¥ vy —/PA b rFv s T
s £ U NK #ijg, W3/25 ik~ 88— THifEE &
U~wrzua7ry—y, 0X6 i3 la BitMlEs L OB
Fg, #LT OX12 3 BMIROERE~—»—Th 3.
e DB 7 u— rHifkiE Dr. Mason (Sir William
Dunn School of Pathology, Oxford, U. K.) & hiZ
ffraniz.

O T —v A Y AV FFTTERAL

(fluorescein isothiocyanate, FITC) v ¥~
» A IgG #i{d (Cappel Laboratories, Westches-
ter, P. A), "L F v S —EERYrFH~ v R
IgG itk (Tago, Inc,, Burlingame, CA.) # =i
B UTHERALK.

IV. ®mY > R L URY < HROBE

DT3B TEENCIT o7, 7,
Ty bREI-FTVREBTICEBEL, TA#ERL D~
SAY IERML, ARCEBREBERLEE L. &
BRAFYVAXyyalkTTD 280, Y VEE
% (phosphate buffered saline, PBS) iz THE#
%, F4 o>y —LT@E@AL, 1500 rpm, 543, 4
CRTELLE. ZThr»olkEER, =¥ (200
U/ml), ¥ <4 vy (10ug/ml), 0.02M ~RA
(Hepes) %% (GIBCO, Grand Island, N. Y.) #%
41 RPMI 1640 853 (RPMI 1640) (GIBCO) i
20% (V/V) b3 t5 v 4 Ay —MERM
ZIzbDWHEEL:.

KHBMIMY v NRBLUCRY v Eprbw7O
7r—YEBRETIENT, YV ATV (KACZ,
EARTUATZERT, B £V, ~o ) VNmgi
i3 KAC-2 #10~20% (V/V) &2 X35z, &
7R MRS I DL TR AT RO 7 » b HT #E M FE
20% (V/V) IR s LC» o KAC2 211
Z, 1552 L KEEARMETR Y, 37°CIiT T 1 FHE
AYvFar—bLllk. AVFa— 1 HOKKME
UM R 0T, WEELE & DB

WlgEs®LU. 23, 9% (W/V) Ficoll 400
(Pharmacia, Uppsala, Sweden) K## 100ml iz
32.8% (W/V) X bY VEEF b U 7 L3R (B ¥
|, RE) 42ml 2Nz RREERO FICRBIE &
Ul iEE % EE L T, 2500rpm, 3043, 4°Cic
TELL. ZOBFHERFERL, PBS 2 T3HE
Peistk, FE@E Y v RIRME (heat-inactivated
fetal calf serum, FCS) #10% (V/V) L& 3 L5
% 7> RPMI 1640 ¥%8 (10% FCS-RPMI 1640) 2 H
L 7. BEEE 1 X10%ml HREL, DUBo=E
BucER L. KB, B b 20 ¥ KRS E
TOBE (£fld~vrzu77—9) @F07% LA TICHE
DL T,
FhAY vimEo —BEHAWT, b—7
(Thoma) EHE®ETY v EREEZEEL .
V. BERLREE
1. VYRR 72y b
MRS s AT LR TR O R Y vk
OF Ty P EBFLE. KRB L TeYAH
Ty b SERE s o— R (R2), Zkbike
LT FITCE#Z Y ¥~V A IgG ik AVL. E
RO WA EFRMBIY > /88K & U >t
BTN Z, 305, 4°CICTEE, 70%0.02%7
S bU v LaEFY EBEEH (phosphate
buffered saline with sodium azide, PBSA) T 2
Bl OYEEE, MEEEROWE L v A
Ry —MEEI0% (V/V) ks koM, T
PifEk 4°C Iz T0ARIGS®7. PBSA 2T 1E%
%% PBSA WHEEL, v —F—70—Y%A P A—
¥ —, A~z b3 AN (Spectrum III, Ortho
Diagnostic Systems Inc., Raritan, N. J.) #FHwT
AL 7z
2. NK #ifgoHE
Z v & NK g1z OX19 &tk OX 8 (B MEMfa & &
BTE 3% 0X19 &% OX8 BiHifg D LEOKRSD
HEBET 5. —kPikL LT 0X19, OX8 D27
FoRAEr Ay, BEEEEC LD BEELR
B, TOE»S 0X19 O 4 TEREL S DOBEE
FH U HEE 0X19 &t OX8 BiEMian R &
L.
3. NK #ifao 538
s V—F—Dxt v 7 AC (Epics C, Coulter
electronics Inc., Hialeah, FL) 2w T 7 v hE#
Bx 0X19 BHEME (~1v i—THik, v v
S THE®RSEN3), 0X19 &K OX 8 R
(NK filasc 0 SEic&Eh3) & 0X19 &
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OX 8 &Ml (BHIFEM&EENB) WHE Lz, Z
noHDTEA~DFEEE, FEAOMBEHPAE LR
BOBREETRV, B2 2B L HLEEL
ORIy 7 ACERBWTERILL. 7,
OX19 THE# L, OX19 BiEMila & OX 19 &Mk
A, ok 0X19 Bl OX8 THEER
LT, OX19 & OX 8 BBteiMifias & o8 OX19 kett
0X 8 F&HHMIgIZ 43T 7.

Vl. NK E4aRIE

1. HlEE

Erfiia e LT, NK BEZM&MIRTHZ YAC,
NK FERZHMBETH S RINr 2H7:. NK &FH
RIE L 4 BFEEE “Cr release assay &I TiTR -
1. BAEAIMA 1 X 10°{@ 12 Na “CrO, (New Eng-
land Nuclear, Boston, M. A.) 05, Ci #fmx, 37
°C, 5% CO, TTLIHMEEL, ¥ PBS kT 2MH
Bt 10% FCS-RPMI 1640 ic THREL 2, w7 0
77y —YEBELLRMBMY »o08ks L URY »o8
Rer7zrvy—fil8EL, 96RAN~A 707
v — b (No.25850) (Corning Glass Works,
Corning, N. Y.) o #F#9#HRg & #£1237°C, 5% CO,
TCARMEEEL, 20 LBEFCr BiiE2 ¥V v =
yrvFvrv—varvhvry— ARCS01 (Foh, B
) THIELZ. BEEREUTOXRTHEHL .

% *'Cr release=

Experimental release — Spontaneous release

%100
Maximum release — Spontaneous release

Maximum release i 1% MV b > X 0.1ml % 4ZHH
HO0.Iml WML & & DEK Cr MHEETRL,
Spontaneous release 1310%FCS-RPMI 1640 0.1ml
EOHMUA:E &0 Cr BRBEEE Lc. &REI
triplicate = THIE L 7.

2. L7 x5 —HiE/BEMRLEL (E/T ) OBk
E

HALTOD BB/K BIU YA AF—DEY v
HEAWT, E/T %10, 20, 40, 80 % 2 T HLBHR
RO A

3. NK iHEH0BRHR

BB/K 8LU YA AF DM >/ 8kEHWT,
2,4, 6, 8,10, 12, 16;8%& LI LD NK iFHE %
FeET L 7.

4. VRBYy Ty b0 NK EH

Iy 7 ACICTHEEL OX19 BB,
OX19 k&% OX 8 BatEMlfa, OX 19 &tk OX 8 fa i
fao 3 s@EoMiirFhrhz7 2277 —#fge L,

YAC] 2 Milg: LT NK S HEL 7.
E/T Hix 2 &L,

VII. Large granular lymphocyte (LGL) N EE

1. LGL n&F

KBIMMY >~ 98k s X Y > SBk%10% FCS-
RPMI 1640 iz THHBEL, ¥4 F A¥ > 2 (Cytospin
2, SHANDON, England) #%{#f L T 700rpm, 8 %
4 rREY LI, R4 P — iz CHBERE,
A4« F LY (May-Giemsa) BHMAE 1T, Bk
RIZTHBRL, 200OMIE%EA 7> LT LGL @
HE2HSETRD .

2. LGL o HEE R

NK EHEO#HE - FEHC BB/ K 8L VYA R ¥ —
DY 8Bk 2V, 2 ~16E®U LD LGL Ho#
BERLEL.

VIl. RINr (244 %+ 5 —FHOHE

7u (allo) FURKIGHS 7 —MlE"0FE» BN
LT, UTORBE:R{TE 27, 7ToiiRe LT
RINr (MHC iz RT18) 5 X10%8% PBS 2
L, 8~10;@%® BB/S, BB/KI Mz 74 A% —D
BERNCERE L. #5484, THECERL, w70
T r—=YRERELLKRMMIY ¥ 8Kk L URY »o8
ReExr 779 —#fge LT, £7 RINr &M
ffil & U T %Cr release assay 2 T+ 5 —EHEHE
U7z 3> bua—L e LT, £&7K05ml % BEREP £
5 L7 BB/S, BB/K BXU VA RF—2H V.
E/T teix20k L7z,

X. SRBoREBEEHLe

SREBROEFEE:BEMEOY 72y b 2 REME
BEORBICTRE L. BREBERL-BE %
O.C. T. 2>/,87 > F (Tissue-Tek, Miles Labo-
ratories Inc., Naperville) 2@, —20°C«TH
L. Z20H%IJZ0b—LAWRTEE4~6um O
HREYF 2872 YEELL:. EE®PBS T
Bl T, RO BENBEE LT 2EHKN
TEEYXMED 3% (V/V) PBS B L T
15~203f4 v Fax—b L. ZOHTYAH
Fy U UABREZ -V HGEERICT 1RER
JE&¥, PBS I THEL, RV X F—EHE
Br¥Hi~v A Igt fike 1RERIGE ¥ .
PBS i T@IEL, 3—-7 3 /-9 —xFNAHNN
v'— )L (Aldrich Chemical Company Inc., Milwau-
kee) % N.N—UAFLKRLATIF (FEME,
RER) WiBEd L7 05ml, 0.05M Frfs & &

(acetate buffer, pH 5.0) 9.5ml, 3 %iEE{LKkE
A 0.05ml #BULBRERC S TRESE. B
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Table 3. Lymphocyte subsets in Wistar, BB/K and BB/S rats

SPLEEN Peripheral blood

Wistar BB/K BB/S Wistar BB/K BB/S

n =20 n =15 n =10 n =10 n =10 n=>5
Ly. No. (/mm3) - - - 9200+£1300  2300+£900** 2900 400**
W3/13 % 69.3£13.9 47.4+9.7 54.1%9.8 72.3%£12.6 55.1%7.3 48.7113.4
0X 19 (%) 62.6+12.1 21.5%x7.7** 28.1%5.7* 49.5%16.4 5.3%13.9* 4.7%£2.0*
0X 8 (%) 38.6+9.4 24.0£5.4™ 15.6%14.7** 27.5£7.0 19.1+8.8* 10.2x1.1*
W3/25 (%) 35.1£6.3 20.6%2.7** 31.3%£8.5 33.8*+19.3 4.8£3.8" 4.5%k1.1*
0X 6 (%) 21.0%£11.2 41.7£3.9* 40.6%11.7** 22.3%6.0 34.5%5.7"* 42.3%£9.4**
0X 12 (%) 20.6+11.6 38.9%7.4™ 27.9%9.5 17.7£12.3  43.8%11.4* 25.3%13.0
0X19-0X8+(%) 12.7%£4.5 26.5£5.0* 14.6%7.0 10.1£3.8 18.0+8.8 9.9%5.8

Data are shown as mean=SD.

*p<0.05 and **p<0.01 vs. Wistar rats.

RAERFHTF « AT IFYY R TITRE-. Rfy
BARZ27) vo—L#HAL, 10065~400E 12 THER
L, #MlEREs L CBEfilioY 72 v b 2R L
7z

X. BREBEOHE
BERAFREDEELZUTOIE S AN, £5% 8
BEr L D38 2 E BB/S 8 X U BB/K DR % 7 X
F—7ITREL, RE2+UEE2 3EMEDT
TRDBHDEMERFRET v b L.

XI. EETEMRE &

BoNT BT RCFHELERRFEE (n) TF
L7, PHEOREICIEZEOSES I Student
tREE, EH T8I, Duncan k2% &
Bk R{T o 72, fERE p<0.05 2EEL L7,

B o

I.R¥EMY BRI IR, BB > BkY
Tt b

KA Y > oBk#Kiz BB/S, BB/K b w4 &
F LR LT (%3).

KBMB & CBEO Y > /88ky 72w bicBL T
i3, THHERORE~—»—ThH2 W3/13, 0X 19,
0X8, W3/25 2852 U o/ S8kizAEu i e e iz 8
WwT BB/S, BB/K &S5 v b T4 AY— Tt~
ZFUIETLTBY, $KMMTIEY 8k L
Z2RbENIETHEOKNHRD B L Twi. &
TeRRET b THIlIOMEIIEA B A o vl CRER
F—2%). =7, BElRO~— 4 —Th 3 0X6,
OX12 #FH¥ 2 Y > 8ki3 BB/S, BB/K THITH
ZEFRCBOTHEML T, 2H%KO BB 5 v +
TORMBMIZE Y 2 BHREE, V425 —»
1700/mm*TH % Otk L BB/S Tk 750/ mm?,

60 ¢
"*
2
%40- i///;I I
o i
° ol
~ /
S
G 13
'na.e 20F x
y >l
" o 20 20 80
E/T ratio
Fig.1. NK activity of macrophage-depleted

spleen lymphocytes as a function of E/T
ratio. Data are shown as mean®+SD. @,
BB/K rats (n=4); A, Wistar rats (n=4),
*p<0.05 vs. Wistar rats.

BB/K Tiz1000/mm® £ A% 00, THIFHIZY
DRI ooz, ZOZ s BB 7 v
FTRTHREDOE Lin) BRI AENEET
LEWZB.

BB 5w hewARY—DY YT Ly bD
EEEFLTRIETS. i) THRO—»—Td
3 W3/13 & OX19 DBEMMAED LhR I U VRS
BEH SN D, i) 0X19 BiEMlg « W3/25 B
RID AR T % . iii) OX8 MHHIED thER
OX19 &% OX8 BMEMADLLE LM 2 . iv)
ii) kiii) & BB S v MzBWw Tz~ =T
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fa (OX 19 Btk W3/25 BB IEMERE) &R L T3
BEETL—H, ¥ 7Ly % —TH (0X19 B
OX 8 B EMRY) IIFLALTEELZ V. v) OX8 B
MMM IIE & ALY NK fifg (OX19 k&t OX8 ik
@) ThB.

BB/S, BB/K i@ H 5N 2 ZRIC DTN

. A f**
T .il/ \i‘** g**
~
el .~
'é i—/ I 18 10
5p 4
N T T
201 B
13k
| ¥+ 4
o1 * 8
|y
I....._.
T
ol —I‘/

10 TRET>
Weeks after birth w
Fig.2. NK activity (A) and large granular
lymphocytes (B) as a function of age. Data
are shown as mean = SD. @, BB/K
rats; 4, Wistar rats. Numerals besides
bars indicate the experimental numbers.
*p<0.05 and **p<0.01 vs. age-matched
Wistar rats.

&, i) OX19 &t OX 8 MMkt BB/K W
THMLTEBO, BB/S TRYA XY —LIFIZRZK
Th-714, i) BB/S Tz OX6 B2
OX12 Ml tt~inL Ty, BEHAL N
7eds, BB/K TaohZhoEnEifons.

II. NK i&tn E/T ttoRE

10~800 @D E/T (T, BB/K 97 4 A ¥ —iZ
ERERBCELI LD (M1), UTFOEBRIZER

40 ¢ 'r

51

%Cr release
N
(@]
L
i

Fig.3. NK activity of macrophage-depleted
spleen lymphocytes in Wistar (n=8), BB/K
(n=18), and BB/S (n=9) rats. Data are
shown as mean+SD. *p<0.05 vs. Wistar
rats.

Table 4. LGLs and NK activity in macrophage-depleted spleen lymphocyte subsets

BB Wistar
LGLs NK(E/T) LGLs NK(E/T)
Unfractionated 19% 20.0% (20) 4% 7.9%(20)
0X19+ 3 (2) 2 4.4 (2)
0X19-0X8* 68 41.9 (2) 48 25.6 (2)
0X1970X8~ 13 (2) 4 8.0 (2)

OX19" means 0X19* cells which include helper T cells and suppressor T cells, OX19-0X8+
cells are NK cells and 0X19-0X8~ cells are B cells.
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DEFEERVWTELT E/T k%220 L7,

II. NK ;& ¢ LGL #oRREsHB

BRI B 5 NKiEiEiX BB/K e OBRTL Y
AR —CHRFEERLZZ (F2), Bz~
1B TERCENKE L o720, UTOEERI
8 ~10:88D >y + 2EMA L. %, LGL #uz 2
BEEEE BB/K 03V 4 A — W LEBERERCE
fEERL.

IV, ko 0X19 Bi#la, 0X19 et OX8
HMia s & U 0X19 Bt OX8 Bimpan%
SEI-BF% NK EFH%

Y YREEIDY—FT 4 v L& SETO
LGL i BB/K, v {1 A% — k% 0X19 fatt OX8 |5
HEHEMBECIELAYEENT W (Fd). £/
NK &My 0X19 etk OX 8 B Aa S E b o 4+
EIZHLERCEREL TV,

ZOfERIE LGL 8 NK filsTH 5 Z L #5FAL
TW3 LERTET:.

V. Rl & & Rk B 135 NK &M

60 p

51

%Cr release
W
(o]

Fig. 4. NK activity of macrophage-depleted
peripheral blood lymphocytes in Wistar
(n=8), BB/K (n=9), and BB/S (n=4) rats.
Data are shown as mean+SD. *p<0.05 vs.
Wistar and BB/K rats.

1. BB 2 NK &4

BB/S #130.2+£10.2% (n=9), BB/K 71285+
10.1% (n=18), w4 X ¥ —»i110.4+4.6% (n=8)
T, BB/S, BB/K 837 A4 A% —ICth L HECEES
~LA: (K3).

2. KMMcsF5 NK B
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Fig.5. Relative NK activity to peripheral blood lymphocytes (A) and spleen
lymphocytes (B). The ratio is calculated by dividing NK activity (%) by the
percentage of LGLs in macrophage-depleted lymphocytes. Data are shown as
mean+SD. *p<0.05 vs. Wistar and BB/K rats.

-
A B

PBL SPLEEN

40y 20y

RINT i.p. RINT i.p.
O

51

%Cr release
N
O
\%
=
/ )

|
I

24/1 ]

ol o : . . . .
o 4 7 OO 4 7
day day

Days after injection

Fig.6. Time course of RINr-directed cytotoxic activity of macrophage-depleted
peripheral blood lymphocytes (A) and spleen lymphocytes (B) after i.p. injection of
RINr (5x10°cells). m and o, BB/S; @ and 0, BB/K; a and a, Wistar rats. Data
are shown as mean+SD. *p<(.05 and **p<0.01 vs. Wistar rats (day 7).
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Table 5. Frequency of Insulitis and DM in BB/K
and BB/S rats

Insulitis DM
BB/K (n=25) <1% <1%
BB/S (n=12) 90% 33%

Fig. 7. Immunohistological findings.

(A), BB/S rat.
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ZFAEM (diabetes prone, DP) 7w F ¥ [KBIL T

Dark stained area in the

right-lower part of islet indicates the infiltration of lymphocytes (insulitis). The
infiltrating cells are la positive lymphocytes. (B), Wistar rat. No infiltration of

. lymphocytes is demonstrated.
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Abstract

The BB rat is an available animal model for human type I diabetes. Two lines of BB rats were
used in this study which aimed to clarify the relationship between cellular immune abnormality
and the occurrence of insulitis and diabetes. BB/Saitama-Tokyo rats (BB/S) derived from
BB/W rats are lymphocytopenic and diabetes prone. BB/Kanazawa rats (BB/K) derived from
BB (original) rats are lymphocytopenic but diabetes resistant. Using these rats aged 8-10 weeks
and age-matched Wistar rats (W), macrophage-depleted peripheral blood lymphocytes (PBL) and
splenocytes (SL) were prepared for the analysis of subsets, NK activity and killer activity against
RINr (rat insulinoma cell line) cells. The presence or absence of insulitis in each rat was
evaluated immuno-histologically. Profound T lymphocytopenia, especially suppressor T cell
deficiency, and the relative increase of B cells were noted in BB rats. In BB/S, moreover, a
discrepancy existed between OX 6+ cells and OX 12* cells; numbers of the OX 6+ population
overwhelmed numbers of the OX 12* population, suggesting the presence of activated T cells in
BB/S. NK activity of the SL in BB/S (30.2%) and BB/K (28.5%) was significantly higher than
that in W (10.4%). Regarding NK activity of PBL, only BB/S showed increased activity (38.6%)
as compared to BB/K (22.7%) and W (26.7%). Furthermore, BB/S PBL had a high NK/LGL
ratio, suggesting that the NK cells were activated. The augmentation of the killer activity against
the RINT cell after its i.p. injection was found only in the PBL of both BB/S (from 11.6% to
29.4%) and BB/K (from 7.8% to 20.9%). Insulitis was recognized only in BB/S and its frequency
was 90%. Abnormal cellular immune response against islet 8 cells commonly existed in the BB
rat, but it is not a single factor which triggers insulitis. In cooperation with this abnormal
response to islet g cells, increased NK activity of PBL and/or activated NK cells are supposed to
play an important role in the occurrence of insulitis, the first step of the diabetic process.




