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® TFatty (LeprfaLeprfa) ZEROREHAEIKRIIAGETHD Z LD, Leprfa ZZHi % ~7
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HUEM 2 2R TE S0,
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B L AT m— L LOHERRRG « FrEH (~XY ) 2T LzmiEs K7
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BIEH ik A EREZ B R & R A SR B L B Al ik U7,

K P OFLHIZ DOV T
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1. ZDF-Lepr?/CrICrl] i IKEHERS

B
Sw 6w Iw 8w 9w 10w 1w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 108.7 1733 2193 261.7 2916 326.7 349.1 366.0 396.8 405.4 408.1 4221 4292 4114 3452
n=10 SD. 10.8 10.7 11.2 127 12.7 129 18.8 244 383 37.2 48.1 375 3717 43.4 93.6
Lean Mean 103.6 152.8 187.0 218.4 2421 264.2 280.2 297.5 334.5 359.2 376.0 393.6 409.9 432.7 452.4
n=10 SD. 6.0 9.2 9.9 9.2 10.9 126 14.3 15.9 18.2 19.7 19.6 20.1 20.2 19.9 21.5

(B f:g)

*E ()
500

400

300 |

200 |

100 |

0 Il Il Il Il Il Il Il Il Il Il Il Il
3 6 9 12 15 18 21 24 27 30 33 36 39

1 (W)
—— Z/DF-Fatty 8- ZDF-Lean

2. ZDF-Lepr2/CriCrlj M A AR o {E

BET)
6w Tw 8w 9w 10w w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 102.0 121.7 172.5 2255 297.0 348.6 342.0 475.9 516.7 516.4 494.8 489.4 492.9 429.4
n=10 SD. 17 134 71.9 81.0 148.5 191.2 154.9 90.0 69.2 56.0 442 68.9 68.7 158.2
Lean Mean 99.6 97.9 103.0 98.3 93.9 99.4 96.6 95.3 107.0 104.5 104.4 103.3 102.6 108.3
n=10 SD. 8.7 8.1 14.9 83 8.1 11.6 101 10.3 12.4 11.0 14.3 84 10.4 143
(B4 :mg/dL)
)
I #2E
(mg/dL)
700
600 | ]: I
500 L [
400
300
200
0
6 7 8 9 10 11 12 15 18 21 24 27 33 39
1B #R (W)
OZDF-Fatty @ ZDF-Lean
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3. ZDF-Leprfa[CrlCrlj It ~EZwmt'r Alc (HbAic)

S
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean <25 2.7 42 6.1 8.2 94 9.7 9.6 9.9 9.7 7.9
n=10 S.D. 0.2 08 1.6 1.8 1.1 1.0 0.7 09 1.4 1.9
Lean Mean <25 <25 2.6 238 3.0 29 29 3.0 3.0 3.0 3.2
n=10 S.D. 0.1 0.1 0.1 0.1 0.2 0.1 0.1 0.2 0.1

(BAAZ:%)

HbAlc (%)
12.5

100 | IIIII

75 |

50 | IIL ‘ |

2.5 S ' . . i I I
10 12

15 18 21 24 27 33 39

3 fin (W)

O ZDF-Fatty @ ZDF-Lean

4. ZDF-Lepr/CylCrlj M 1M=L 27 z—1 (TCHO)

FED
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 166 133 106 137 169 242 236 276 287 455 738
n=10 S.D. 19 17 10 21 29 17 26 33 52 100 131
Lean Mean 110 92 66 86 95 101 108 116 112 122 118
n=10 S.D. 12 8 8 5 8 8 7 6 11 8 8
(BB mg/dL)
TCHO
(mg/dL)
1000
800 | I
600 [
400 |
o i o [ [ [L
0 _Ei L E. L I:h L Ijh L L L I L L I
6 8 10 12 15 18 21 24 27 33 39
3 #n (W)
O ZDF-Fatty @ ZDF-Lean
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FED
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 257 1044 1623 1799 1871 2141 2026 1496 2345 4210 17720
n=10 S.D. 64 441 575 869 929 884 610 483 817 2239 4539
Lean Mean 94 86 102 149 197 195 173 233 304 259 295
n=10 S.D. 24 20 30 49 65 59 38 80 141 35 108
(BB mg/dL)
TG (mg/dL)
100000
10000 |
1000 |
100
10 |
1 ] ] ] ] ] ] ] ] ]
6 8 10 12 15 18 21 24 27 33 39
3 (W)
O ZDF-Fatty @ ZDF-Lean
6. ZDF-Lepr2/CrlCrlj Mt BEEREASNIEE (NEFA)
FED
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 1.2 29 29 2.8 25 1.6 1.8 1.8 2.0 22 4.7
n=10 S.D. 0.2 0.9 1.0 1.0 0.5 0.3 0.3 0.2 0.4 1.1 15
Lean Mean 0.7 0.7 0.8 0.9 0.8 0.8 0.8 1.0 1.1 0.9 1.2
n=10 S.D. 0.2 0.1 0.2 0.2 0.2 0.3 0.2 0.2 0.4 0.2 0.4
(B4 :mEq/L)
NEFA
(mEg/L)
6 |
5 |
4 |
3 |
2 |
0 1 1 1 1 1 1 1 1 1 1
6 8 10 12 15 18 21 24 27 33 39
O ZDF-Fatty @ ZDF-Lean B E (W)
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B &
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 9.2 20.3 142 13.7 6.3 3.4 3.5 3.9 3.2 3.1 3.9
n=10 S.D. 3.1 59 7.9 10.0 5.0 1.7 14 1.9 1.3 0.8 1.5
Lean Mean 1.6 2.3 24 24 20 2.1 2.1 1.9 24 2.2
n=10 S.D. 1.1 1.4 1.9 2.4 1.4 1.3 0.9 1.3 1.1 1.2
(BA{SL :ng/mL)
migL R
(ng/mL)
30
25 I
20
15 |
10 |
| i (&
0 | | | | | I{E | rfi | | I-EE | Ifi |
6 10 12 15 18 21 24 27 33 39
O ZDF-Fatty BZDF-Lean H (W)

8. ZDF-Leprz /CrICrlj

e mHET T 4 w7 T

FELD
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 13.3 1.0 70 6.1 4.7 4.0 49 40 3.6 3.7 3.6
n=10 S.D. 2.6 24 0.9 1.1 0.7 0.6 1.2 0.8 0.5 0.5 0.9
Lean Mean 8.1 6.7 6.2 6.0 6.8 6.0 6.4 5.2 4.6 5.5 46
n=10 S.D. 0.9 1.1 1.0 0.6 1.2 1.0 0.4 0.8 0.7 1.2 0.4
(B4 : ug/mL)
7 TAaRRIFY
(i g/mL)
18
15
12 |
9 |
6 |
3 _ ﬂ ﬂ ﬂ
0 - 1 1 1 1 1 1 1 1 1 1
6 8 10 12 15 18 21 24 27 33 39
1 (W)
O ZDF-fa/fa @ ZDF-?/+
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9. ZDF-Lepr/CrlCrlj I JRFbE
FED
6w 8w 10w 12w 15w 18w 21w 24w 27w 33w 39w
Fatty Mean 20 446 6313 12392 16620 17000 13330 8820 10120 9080 5075
n=10 S.D. 5 879 7187 8971 5021 3278 2812 1313 2636 2704 2462
Lean Mean 27 25 33 25 26 35 29 30 29 32 31
n=10 S.D. 3 3 10 5 4 25 5 9 10 10 9
(BB mg/dL)
PR #&(mg/dL)
100000
e =
10000 | k i
1000 |
100 |
10 |
1 ] ] ] ] ] ] ]
6 8 10 12 15 18 21 24 27 33 39
18 (W)
O ZDF-fa/fa B ZDF-2/+
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10. ZDF-Lepr [CrICrlj M HaEFEFEAMER « RFHR
BO®kE5ZD B #5
B (5) 8W 12W 16W 20W
0 118 =+ 31 274 =+ 81 418 =+ 160 676 =+ 192
30 391 =70 596 =+ 143 627 * 124 944 =+ 191
60 296 =+ 42 601 =+ 109 653 =+ 98 946 =+ 104
90 176 =+ 61 511 =+ 109 636 =+ 104 866 =+ 157
120 136 =+ 40 466 =+ 163 582 =+ 137 809 =+ 108
2GTT 1118 =+ 162 2447 —+ 559 2916 =+ 594 4240 =+ 556
(B3I :mg/dL)
11. ZDF-Lepr [CrICrlj M HaEFRpHE AR - (g
Iin #% &
(mg/dL)
1200
1000 - @ - 8w
800
--@ - 12w
600 F
1l ---@--- 16w
400
: T —e—20
200 .. i_-\_""‘f w
0 1 1 1 1
0 30 60 90 120
BOBREROBEEE
12. ZDF-Lepr [CrICrlj 1 HaEFRpHEA MR © X GTT
ZGTT
(mg/dL)
5000
4000
3000
2000
1000 [
0 1
8w 12w 16w 20w
i3 o
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13. ZDF-Lepr2 /CrICrlj K 24 BRREAE - K& - RE  RIGE
ZDF-Fatty rats, 3 i
male 7 9 11 14 18
24RF5REHEEEE  mean 25.5 26.9 32.2 38.7 451
(BfI:g) S.D. 18 2.4 3.1 1.9 49
24B5fE11EKE mean 27.2 27.8 66.3 129.3 183.1
(Bfr:g) S.D. 1.1 2.2 31.3 285 24.7
2085 fE R 2 mean 13.6 17.3 56.8 111.3 164.5
(BAfSZ:ml) S.D. 1.0 2.3 29.1 247 19.7
14. ZDF-Leprfa [CriCrlj Mt 24 BFHEAE
EBiES
(g/8)
60
50 |
40 |
30
20 |
10 |
0 | | | |
Tw 9w 11w 14w 18w
& o
15. ZDF-Leprfa [CrlCrlj Mt 24 BEHHEKE
BK=E
(g)
200
150 |
100 |
L g |
Tw 9w 11w 14w 18w
B &
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16. ZDF-Leprfa [CriCrlj Mt 24 WyfHR &
R =
(mL)
200 |
150 }
100 }
50 |
oLEmm . T . .
Tw 9w 11w 14w 18w
JE
17. ZDF-Leprfa /CrlCrlj M JRPEARKR IR A
figi s AT AL 2038 fhin 303 fin 4038 5
5 ik
A=
HRERIR AV A FVE OF/AE + + ++
R—v EHIEFEDIRE * + ++
BARME + + F~t+
AR RS JL B O RS + + +
PRAME DYLE + ++ ++
PR PR AR + + +~+
e
PRAME DYERE + +~+ +~4
PR T K + + +~++
B d LR —~+ - —
e
[ e DFAEA L +~++ + F~t
A I D B RZ i e i 1 + + +
WE B DA LAY MR g 9995+ 415" 1833+ 240° 1385+378"

— Bfb7eL, £ IKBEOEAL, + R EOE, -+ REREOEL
o Imm® M 70 DAL R L B B A ) A e (R S T T
o BB B S (p<0.05)
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No #®iE EREY MEE |BIRHER =Tl
The diabetic Zucker Fatty Rat (41611) miEE. Zucker J.B. Calrk Indiana Univ Pro. Society
1 (Zucker3ybanz-M LTy MHIR L= E1vAikE (e - BEEVAVVEE . KIS, Sy C. J.Palmer Scho. Med I Exp.Biol. &Med. ,
4 MmerTGIE Zucker 2 W.N. Shaw LiII.& be USA 173, 68-75
HERBEZET 579D ELEEREEM) T AEEE, MERER tEE AR (+/fa) y " (1983)
Lipoprotein alterations in 10-and 20-Week—old |7#% U &B B .74 E=4VA)YMAE. ZDF/Gmi-fa/fa J.D.Sparks, 1.\ soh Meda&Dent Metabol ism
9 Zucker diabetic fatty rats:Hyperinsulinemic mEEERgRA. AERAER. 2VATO-N. ZDF/Gmi, +/? C.E. Sparks Indiana Univ. Soh. Med 47(11)
versus insulinopenic hyperglycemia I EU¥ERRYS. HDL, LDL, VLDL 9-11W, 19-23W & et al. USA COY TR 11315-1324
(DEIyMEBITAHIE EEDEE : EFISELE (Genetic_Models) (1998)
Evolution of B-cell dysfunction in the male |mRNA. {VA)y. /DF/Gmi-fa/fa Y. Tokuyama Diabetes
Zucker diabetic fatty rat hypertrophic islets 6-7W, 9-12W J. Sturis 44:1447-1457
(BMENFRET HRTOEE T, BEEIVT WAKS |prediabetic ZLC-+/fa, ZLC—+/+, 6- G.1.Bell |The Univ. Chicago, (1995)
3 Iz W, 12W et al. Pritzker Sch. Med.,
WEEEE D H 5 B MKaNRH oht:) (Genetic Models) USA
B #ARAREEEIES Wistar, TW, &
(Har lan_SD)
Renal accumulation and clearance of advanced |advanced glycation, end- C.Wihler Diabetologia
glycation end-products in type 2 diabetic products, 7DF /Gmi-fa/fa J. Huber 48:1645-1653
nephropathy:effect of angiotensin-converting [|angiotensin-converting enzyme ZDF /Gmi—+/fa et al. Aventis Pharm (2005)
4 |enzyme and vasopeptidase inhibition inhibition, . Deutchland GmbH,
. . . . lean littermates
(IEERFEB X TLER T 52BAGEDHED) diabetes mellitus, diabetic 10K . & (CR Germany) Germany
nephropathy, AVE7688, Ramipril, ’ ’
vasopeptidase_ inhibition.. Zucker
Progression of coronary and mesenteric metabolic syndrome /DF/Gmi-fa/fa C.L.Oltman Universit Am J Physiol
vascular dysfunction in Zucker obese and Type 2 diabetes ZDF/Gmi—+/fa L.L.Richou of lowa y Heart Circ
5 |Zucker diabetic oxidative stress lean littermates M. A. Yorek Collegey Med Physiol
fatty rats acetylcholine oW et al. USA ’ 291 H1780-H1787
(BRAIZ & HMEEEDHEITE & LAV (CRL) (2006)
Progression of vascular and neural dysfunction |diabetic neuropathy, vascular C.L.Oltman Am J Physiol
in reactivity, oxidative stress, Zucker, L. J. Coppey Endocrinol Metab
sciatic nerves of Zucker diabetic fatty and superoxide, ZDF/Gmi-fa/fa D.D. Lund University 289, E113-E122
6 Zucker rats type 2 diabeties, metabolic ZDF/Gmi, +/? M. A. Yorek of lowa (2005)
(FEFRIRTY IO ME - #BREFE DOHEITE L Zucker & [syndrome oW et al. USA '
o 4
IDFCENSH S FERFBEHHELIT V& L TIDFARE (CRL)
) . o BRENEEE ,
Neuroprotection in Zucker diabetic fatty rats |Zucker diabetic nephropathy, S. Schafer Brit J Pharmacol
by vasopeptidase inhibition is partly vasopeptidase inhibition, ZDF/Gmi-fa/fa W.Linz Aventis Pharm 143, 27-32
8 |bradykinin B2 AVE7688 210, o et al. Deutchland GmbH, (2004)
receptor dependent (CR Germany) Germany
(LEERAIEE AR B
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No #®iE EREY MEE |BIRHER =Tl
Vasopeptidase inhibition prevents nephropathy [Zucker diabetic ZDF /Gmi—Ta/Ta S. Schafer Cardiovascular
in Zucker diabetic fatty rats fatty rat, ZDF/Gmi—+/fa W.Linz Research

(DIDF~DA" 7° 74" -tilEIFI O R EAR 5 diabetic nephropathy, lean |ittermates A. Bube Aventis Pharm 60: 447-454
9 QFERFEBIENNE) angiotensin-converting enzyme Iy M. Ger | Deutchland GmbH, (2003)
inhibitor, (CR Germany) G. U. Kurzel Germany
vasopeptidase inhibitor, H. Rutten
et al.

Nephropathy in Zucker diabetic fat rat is diabetic neuropathy, biochemical P.N. Chander New York Med J Am Soc
associated with oxidative and nitrosative parameters, 7DF 0. Gelekman Col lege ) Nephrol
stress renal histology, 7ucker—lean A. Tojo WeiIIgMéd Col lege 15:2391-2403

10 : Prevention by chronic therapy with a 8 291 M. Crabtree Cornel | Uﬁiv ﬁSA (2004)

peroxynitrite scavenger ebselen (bRL) M.S. Tokvo Univ Y
(FEFRREREARE - Bt R UERCBHERIE |BE Goligorsky Ja gn )
ANV v~ Ve £ T ebselenDEHIRE) et al. pan,
SHEae, fEB. £IEFBEIEDIDF & Zucker-Iean
Insuline resistance in the Zucker diabetic hyperinsul inaemic euglycaemic B.L. Leonard Acta Diabetol
fatty rat: a metabolic characterisation of clamp, ZDF (fa/fa), R.N. Watson 42:162-170
obese and lean phenotypes Zucker diabetic fatty rat, 10W, 346¢g G. J. Cooper University of (2005)
11 (ZDF3y D {VAY VR I - fatty & leandD {EB4FELL [diabetes, lean (+/7), et al. Auck land
% insulin resistance 270g New Zealénd
BERBOLGE V-5 V., B - vERK |itermates
: Lean > fatty (Monash University)
B Va0 y, #8816, BREADS 13-3E Y A A
Topiramate ameliorates hyperglycaemia and 0GTT, ) Y.Liang Diabetes
improves glucose-stimulated insulin release in |pancreatic islets, type 2 ZDF/Gmi-fa T.L. Jetton Obesity
ZDF rats and db/db mice diabetes QW,Q- K. Demarest and Metabol ism
(i E BRI TPMALER T ZDF & ob/ab £ (= M 4B A (Genetic Models)  |gt 4. J & J Pharm. Res.& |7,360-369
o | adb/db (C57BL/ Devel., (2005)
(RERD ) AR RISER Ksd-Lep®®) University of Vermont
¥R ERF DAVAY VIR (F2-3fZ (L& . BV (ZDF, db/db)) lean (C57BL/KsJ-Lep™?) USA
= 6-7W, @
1LMELRELGEDHRMN S, HRFEZETDIPME (Jackson)
Pharmacological profile of a novel, non-TZD antidiabetic X. Chen, Diabetes
PPAR v agonist drugs, K. T. Demarest Obesity and
(BF. AYMYyh, EUNE Y. MYATIH-t ZIZBIYER 7% |glycaemic control, HbAlc, OGTT, et al. Metabol ism
< heamatocr it. ob/ob J & J Pharm. Res.& |7 535-546
13| misEm > O MR SR £ 18T d%gb nge'-v (2005)

MEPR B BEE)

PPAR Y,
HERFHER (Z0F)




R

F——K

No #®iE EREY MEE |BIRHER =Tl
Dose-response for glycaemic and metabolic AC2993, diabetic fatty B.R. Gedulin, Diabetologia
changes Zucker (ZDF) rats, ZDF/Gmi-fa/fa A. A Young Amylin Pharma— 48: 1380-1385

14 |28 days after single injection of long-acting |exenatide-LAR, exendin—4, type 2 W et al. ceuticals, (2005)
release exenatide in diabetic fatty Zucker diabetes (CRL) USA
rats
Long-term AICAR administration and exercise exercise programs, . R.Pold, . Diabetes
prevents diabetes in ZDF rats obesity-related diabetes, ZZDDFI__//GGmmli_f+a//ffaa 0. Schmitz, ﬁi;guﬁoggzgk Hosp, 54,928-934

15 (AMP;ETEIEZEBYT-t Z5E1E1E T HAICARE S5 K [B-cell function, lean |ittermates N.Fujii, Denmark ' (2005)

:1:0)) C.L.Brand '
. Ex s s W, & ' Harvard Med. Sch.,
EFHIERD B MEDEEZESH. (VAIVDIER |AMPK (CRL) S. Lur|1d USA
et _al.
Pioglitazone reverses down-regulation of peroxisome proliferator- ZDF, fa/fa T.Pelzer University Wurzburg, (Biochem.
cardiac activated receptor-7y, ZDF rats, ZDF lean M. P. Law Univ. Hospital, Biophys.

16 PPAR v expression in Zucker diabetic fatty pioglitazone, PET (fa/+ G.Ertl Germany, Div. Res. Commnun. ,

rats PPAR y or +/+) et al. Cardiol. Univ. 329, 726-732
(HEFREIY MDD LM TIZPPAR y . 4" ha-2EfiE (A4 100, & Manchester, UK (2005)
Glut=4) ., a-FWEHKRBLEDEKETNRA LN (GRL)
A Nonspecific phosphotyrosine phosphatase protein tyrosine phosphatase, ZDF, C.L.Winter, Exp Biol Med
inhibitor, Bis(maltolato)oxovanadium(lV), BMOV, insulin sensitivity, lean ZDF B. Kasibhatla, 230:207-216
improves glucose tolerance and prevents adiponectin, 5W et al. Procter & Gamble (2005)

17 |diabetes in Zucker diabetic fatty rats IDF rat, HEATFIEER (CRL) Pharm.

(DF = ALV =# O/F Zh7organo-vanadium{t &4 USA

BMgV&{‘JXU‘Jﬁﬁﬁﬁi%?ﬁ%URSGOD*EW%#II]#H’EFH0)

HER)
Improvement of glucose tolerance in Zucker dipeptidyl| peptidase |V, glucose 7DF (fa/fa) E. Wavgent, Diabetes,
diabetic fatty rats by long-term treatment tolerance, islets of Langerhans, lean (+/7) . P.Augstein, |yiy Buckingham, UK Obesity and
with P32/98, rosiglitazone, 60 day'sy A. Meyer, Gerhérdt Kulsch ’ " [Metabol ism,

18 |the dipeptidy| peptidase inhibitor P32/98 ZDF rat, litermates M. A. Cawthorne Probiodrug AG ’ 7, 170-181

fgg?g“iggoxéth and combination with Zucker diabetic fatty rat (Genetic Models) Germany, (2005)
(P32/98MEHARE 1 K Y ZDF7y Mt BEIEAMAEAS | HEARIAER
Improved islet morphology after blockade of type Odiabetis, ZDF, C.Tikellis |Baker Med.Res. Inst., Diabetes
the renin-angiotensin system in the ZDF rat islet structure, 10W, & P. J. Wookey Univ. 53:989-997
19 | WzV7uk 17090 R DERRIZ & Y ZDF3y b @705 UK |transforming growth factor-j1, M. C. Thomas Me lbourne, (2004)
RAS blockade et al. Royal Melbourne
BN ELALND) Hosp. . Australia
Capsaicin-sensitive sensory fibers in the CGRP, low-grade inflammation, ZDF, D. X. Gram, N.Nordisk A/S R.Vet. & |Eur. J.
islets of Langerhans contribute to defective |primary sensory neuron, TRPV1, 7-9W, o B. Ahren, Agr.Univ., Denmark, Neuroscience
insulin secretion in Zucker diabetic rat, an (Genetic Models) |. Nagy, Lund Univ., Sweden 25, 213-223

20 [animal model for some aspects of human type 2 |17 #{YY F.Sundler, Imp. Col le. UK (2007)

diabetes P. Santha, Univ. Szeged Hungary
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