B E S

11-1541000-001504-01

Mg e g O HEO Fad B/ ALY HE
(Development of efficacy test system for Type 2 diabetic
mellitus antecedent model for clinical study)

Qs Tyt m
A it 4
sE s MAER



AR

A (A -3
P 4 49

up”
=

b Az )

(¢}

A “A 2

kS

)

B7h AzE A

Edo] /)] RuME AlE gy

64

2012

e

oL



—_
KX BT i~
B ﬁ% %%E
ﬁ

B 0P 2
To X O o Hin

o.E X) wo
BN mY T T

) T
2 e TEv
TR gl
ﬂum oE,.lrL JIDE,TAT
ey o X|B
HE ‘_ﬂﬂ.‘Ll =l

EL ~ ‘ijl Ux
=8 o X 2

K o~ R
ol <
Tl

N OB e, 9
M B o A
A

N E;o EO—H 1%|
Eoﬁo oA T —— -

oo B

K 900,446%0 0]
b ]L ™ —_
70 et
A SN !
HT,HU _ﬂlﬂvlum _Elewlo
=E o LT

—_—

IR BIo R B <O0)

[e]

Sl

O

10 - o 1A

0

e
BB T

EZEHA 0

O

R om0
W
M o
.ﬁﬂﬂw )
AR My
ﬂeﬂu ﬂowﬁ

< N
R
!

Tii 2 e
yig) =
o= S I
Tre
Thg (2
R="7 =<
Tr o ~X

WE D R

—_

’WAI#;OL ﬁO\MIH
i 5
R i 5
sxmo A OF
W
& po
T i
e Ho
w_/uﬂx_u ] ﬂ.oi

) — 3

%Wﬁﬁ <
ﬁﬂe G
mE & AT
ui
dopd S 1nd
S0
oo & ﬂno,wu

E=
‘Oiouq‘ dﬂ
BE c6Bw
" QT

mm O

AT R 4oEe A9

V.

fin
N

AA A9

okl o)m
AT BBRTE IR
Ua ]» =Nog o oXBRT
=X ol CUNECa Neﬂ_uﬂﬂ
LLO#U E.D ,LIOE ﬂ N ZT

Sodutar s T
98550 X o/ joi B oln™ EKoBE

R
N o K

soR o M
et

~ —
T TR ol ODﬁEHEOMOHEHﬁ

CIPAPRAR
Hn® N JorT - )
K _I_‘HU‘AIJ._IﬂﬂOM UXEE

I

N ok Moz _ T
S e
Hogzod o2
\LE N ~ o
Pt ™ [ o, g B
IRt NG

SN
e N—

&Ojﬂw_/rﬂobt@ovaa%wm 5

X AN E g

JjoTOXO0 ~pXoo]w
s —mr=0"g = o'/ T
IR )
N =TSN T2
BER R, oA Bl
PR =X Lo71r1rmezo%ﬂzté
rof® KO o == Mo AL
TN

s ~ —
RIBH R TORIT R OF o T

_GLM]H %ﬁoﬁoﬂa RS AU aE
=~ o N_T A e
il X DRI TONCICS
Rhe do M B R
—_— juy JJIO Fe)
B oy, -pdS ]E LWM oT BTN
~ J _
E.Eﬂ ToH ﬂor‘,ﬂlfr_/ ) \Iﬂ_‘.ﬂ 7‘_|Frvm
Mo B 15 B iy @izt
e H S < o
o
(=] N T o Tho B Mo
8 k=SR2 N
WER M S B Ol =l
Rz R R A XN
m,. @muiﬂo IRy oﬂuﬁﬂ BM f aaumuww
— 0| O e
f=t X7 =TT IR~
AWl = ST, Bl Pr %@%ﬂ7
N | EKER < ~o  =olo] ey Ol
2N oo o O Xy {1:
S e CEmE
R AT B 2w X o AR
Meiucwwoho] o ROE R
siTre weRp Eln
ST T el N i
EE S e o
ﬂwﬂﬂl& T M OTE T Bl T ol WY
T IDTR oA o L o TR T

A3 1 A3 9wy

-
K ®
ME T .
To u.xﬂ
of
ﬂHﬂVE
GG
7
T,
wEL
=
W orm
o BBLIR
o NE
- BXN
I S
53 ﬂuT./F
R SAN
x oA
o M
ol ~
o nnvoEo
ﬁmuoa
nooXrm
W
0
22 mﬁaﬁ
A g
of oo
LI S
~ Bk
an
o
= RO
= Eis
il .wm w&
ﬂo@ﬁ7ﬁﬂa
TR o
Nroﬂaio%ﬂ“ﬂu
T
blo Eomu
sl
WOE#E@LEWEAE
w,ritkl?
iyl ol
Nrigs 2R
TER 2o
O O O




SUMMARY

Diabetes mellitus (DM) encompasses a heterogeneous group of disorders with the
common characteristic of elevated blood glucose, ie., hyperglycemia, due to disruption in
metabolism of carbohydrates, fat, and protein, resulting from impaired insulin secretion. Use
of appropriate animal models for type II DM 1is important for understanding its
pathogenesis, and development and testing of therapeutics for treatment of this disease.
Among the entire animal models, pigs share the structure and function of the
gastrointestinal tract, the development and morphology of the pancreas, and overall
metabolic status with humans and have also demonstrated comparable pharmacokinetics of
the compound via subcutaneous administration with humans; therefore, use of pigs might
be a good alternative for replacement of rodents for use in diabetes research. Owing to
their small size and ease of handling, even at full maturity, minipigs were found to be
suitable for use in long-term studies. The pancreas of minipigs resembles the human
pancreas in size, shape, and position. In addition, the amino acid sequences of insulin
between pig and human differ only in a single residue.

STZ (streptozotocin) is a chemical that is particularly toxic to insulin—producing
pancreatic B-cells in mammals. The treatment with STZ with nicotinamide (NIA), which
modulates STZ-mediated B-cell destruction and reduces its severity, has been widely used
for induction of type II DM in animal models, including mouse, rat, hamster, and Gottingen
minipig. However, variability in establishment of STZ-mediated DM, including both type 1
DM and type II DM, has restricted development of a general protocol using STZ alone as
well as STZ with NIA. Therefore, testing and optimization of procedures for induction of
type II DM for the new line of animals is worthwhile. In this study, in order to establish a
useful animal model for diabetes research, we performed induction of type I DM in
Micropig®, which differ from Gottingen minipigs. The Micropig® 1s a breed of laboratory
swine developed and maintained until 2005 by the Medikinetics(MK) breeding program for
biomedical research and nonclinical trials.

In this study, we have the following results.

1. We reported that the minipig model developed in this study can be used for testing of
the efficacy of therapeutic agents for treatment of Type II diabetes mellitus.

2. We have checked the entire documentation and procedure for the service system of
non-clinical efficacy test.

3. We confirmed that 1,1-Dimethylbiguanide hydrochloride is a suitable positive control of
the efficacy test system for the type 2 diabetic mellitus antecedent model.

4. We have tried and confirmed the duodenal bypass surgery as a therapeutic approach of
type 2 diabetic mellitus with the model developed.

5. As a overalll we are ready to support the model developed into the industry of

non-clinical evaluation process.
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Adk Fol & 30, 60, 90, 120, 150, 180%-0] s&ste] A 2F 2], A% Insuling ZH[2

2
90 <3 NIA/STZ

<%= Control

[
[
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=
o
o

Glucose (mg/dL)
3

hr after glucose injection

1% 2. OGTT (Oral glucose tolerance test) analysis.

15
8 NIA/STZ

10 <%= Control

Insulin (uU/mL)

0+ d
0 1 2 3 4 5 6

hr after glucose injection

1% 3. Serum insulin levels of fasting Micro-pigs were checked
before feeding using ELISA

O 2% #2 & dxed 249w AF =3
o)

perfusiond} il & %3}

ASIE g LA

H&E

IHC

219 4. Immunohistochemistry (IHC) of pancreas using insulin antibody.
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5 Metformin (1,1-Dimethylbiguanide hydrochloride, Sigma-aldrich
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1% 5. Blood glucose levels of fasting Micro-pigs with or without
Metformin were checked using Accu-Chek®

A s ARz

a3 6. ImrlilunohiStochemistr);. (I‘H.C)'oof pa.lncreas using insulin antibody.
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Biliopancreatic limb

C cm)

Roux limb
(80 cm)

18] 7. Schematic procedure of duodenal bypass surgery

O 34 viwrsade) Aol 2348 o83 nuses Fa AFgas o], 28 Y
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et al., 2007).

O :7—31"} RO Ao A WA vRko] ofY St AR M|¥lEeE Faf Yol &
= A7 BHaE e (Depaula et al., 2008; Scopinaro et al., 2007).
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45 60
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1% 8. OGTT (Oral glucose tolerance test) analysis.

[# 1] OGTT data

A|ZHm) 0 15 30 60 90 120 180 240
gt 81 1039 1116 88.2 86.7 78.1 71.2 779
sD 6.39 6.25 153 208 16.6 13.7 1211 116
>oe g mysExe] ARG Fa lede] gk Eu)eg gl B A dde wige} vl
ZW7FA 2 glucose T F- 30204 dEdo] HUA o =3t ow, o= 2A7te] 7 7}
H ASAZ HEHes g9 & F IS [F 2

[3 2] Serum insulin levels during OGTT
Al ZHm) 0 15 30 60 90 120 180 240
insulin | 0.0867 0.17 0.243 0.199 0.181 0.084 0.085 0.095
sD 0.045 0.081 0.113 0.053 0.087 0.025 0.032 0.053

> AREE 6mte] o] wys Aol g BEd A (HbAIC)E 0.83% A WAz Wol= A &k

+ [3F 3l
Hx|Hz | DL-1 DL-2 DL-3 DL-4 DL-5 DL-6 3 SD
HbA1C(% 1 0.8 0.8 11 0.9 0.7 0.88 0.15

3. STZ/NIA%FE 9] &

O FexdE 37 dol fdd I

%4 OGTT Data

o] e FrAe ArE FE3Y

O =2 99} 19 1094 Hi= »f
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O

Glucose Level(mg/dl)
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218 9. OTGG data before surgical therapy
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219 10. Grouping based on OGTT data

[ 4] =74l &89 OTGG data

W g 15 | 30 | 60 | 90 | 120 | 180 | 240

(min)
HI DL-1 130 172.5 201 230 236 252 188 163
'?' DL-3 191.5 288 358.5 449 404.5 329 246 2215
£y
; DL-4 162 263.5 266 280.5 JT55 161.5 243 178.5
EI HA 161.2 | 241.3 | 275.2 | 3193 3053 | 2475 | 2257 187.7
:lL" SD 30.8 60.9 791 114.7 838.1 834 327 30.3
-‘;"_ DL-2 154.5 304.5 330 360 371.5 295 2345 206
% DL-5 157.5 2355 2925 352 320 2455 181.5 174.5
x‘l DL-6 145 2495 2545 | 2715 262.5 257.5 164.5 165.5
EI =5 1523 263.2 2923 | 3278 318 266 193.5 182
:|L|' sSD 6.5 36.4 3T 48.9 54.5 25.8 365 213

Duodenal bypass surgery
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\I_\j — a2
100 — HEHEE
50
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212l 12. Blood glucose levels of fasting Micro-pigs with or
without duodenal bypass surgery

i oLE-E 5 22 % ko) o, SR 23] 0
[3# 5] FEFo A5 FeAd A5HAS 3 dF,A Y
Day 1] 7 14 21 28 +3 +10
DL1 | 78 172 | 160 | 170 | 162 | 112 | 120
A | DL3 | 54 | 209 | 222 | 167 | 1915 | 137 | 108
H| 2=
=X | bL4 | 68 116 | 119 | 125 | 130 88 99
B2 | wz | s0 | 1657 | 167 | 154 | 1612 | 1123 | 109
SO | 131 | 468 | 519 | 251 | 308 | 245 | 105
DL-2 | 105 | 190 | 214 | 198 | 1545 | 173 | 147
A
=8| s | 73 172 | 180 | 192 | 1575 | 170 | 140

x‘l EI DL-6 91 137 125 1975 145 120 113
:|'_" e 89.6 170 173 1723 |1 15230 [P 1543011333
SD 16.04 | 32.04 44.9 394 30.3 29.7 179
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1% 13. Immunohistochemistry (IHC) of pancreas using insulin antibody.
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- A 239 AF7| e A2y Hie] tid B AHES & F ANE olHFd AHES
TFe B A WA, I, 53 A 28 G, o] Abgho] JHA AL Q= AW FolA L F
7F AP E Al Ao w FUbstal dvke A T WA, G LW AAE TR
ATl B FAL Fol# A Al WA, B2 ATAV U deddE EFez g A
53 FA Xy P&l Bre A0E 2% ¢ A

- oles AS ngoR Idmuyy AE] e g shA WA JLOoRA ‘T il
HZo) v FES w3 9uria dud. 1 o 24 HE(20129 49)e] The New England
Journal of Medicined W&3] &~7d F He FERAA =8 2754 3

Bariatric Surgery versus Conventional
Medical Therapy for Type 2 Diabetes

ABSTRACT

BACKCROUND

Roux-en-Y gastric bypass and biliopancreatic diversion can markedly ameliorate dia-
betes in morbidly obese patients, often resulting in disease remission. Prospective,
randomized trials comparing these procedures with medical therapy for the treatment
of diabetes are needed.

METHODS

In this single-center, nonblinded, randomized, controlled trial, 60 patients between
the ages of 30 and 60 years with a body-mass index (EMI, the weight in kilograms
divided by the square of the height in meters) of 35 or more, a history of at least
S years of diabetes, and a glycated hemoglobin level of 7.0% or more were randomly
assigned to receive conventional medical therapy or undergo either gastric bypass
or biliopancreatic diversion. The primary end point was the rate of diabetes remission
at 2 years (defined as a fasting glucose level of <100 mg per deciliter [5.6 mmol per
liter] and a glycated hemoglobin level of ¢6.5% in the absence of pharmacologic
therapy).

RESULTS
At 2 years, diabetes remission had occurred in no patients in the medical-therapy
group versus 75% in the gastric-bypass group and 95% in the biliopancreatic-diversion
group (P<0.001 for both comparisons). Age, sex, baseline BMI, duration of diabetes,
and weight changes were not significant predictors of diabetes remission at 2 years
or of improvement in glycemia at 1 and 3 months. At 2 years, the average baseline
glycated hemoglobin level (8.6521.45%) had decreased in all groups, but patients in
the two surgical groups had the greatest degree of improvement (average glycated
hemoglobin levels, 7.69£0.57% in the medical-therapy group, 6.35+1.4%% in the
gastric-bypass group, and 4.9520.4%% in the biliopancreatic-diversion group).

CONCLUSIONS
In severely obese patients with type 2 diabetes, bariatric surgery resulted in better ghi-
cose control than did medical therapy. Preoperative EMI and weight loss did not predict
the improvement in hyperglycemia after these procedures. (Funded by Catholic
University of Rome; ClinicalTrials.gov number, NCTO0888836.)

From the Departments of Internal Medi-
cine (G.M. CG AL LL,GG)and Sur-
gery {G.N. M.C, FR.), Universita Catiolica
5. Cuore; and National Research Council
of italy-Institute of Systems Analysis and
Computer Science (IASI), BioMatLab
{S.P, A.D.G) — both in Rome; and the
Section of Gastrointestinal Metabolic
Surgary, Weill Modical College of Comell
University, New York Presbyterian Hospi-
tal, New York (A.P, F.R.). Address reprint
requests 1o Dr. Mingrone at the Depart-
ment of Internal Medicine, Universits
Cattolica . Cuore, Largo A. Gemell 8,
00168 Rame, Italy, or at gmingroneg@rm
unicatt.it.

This article (10.1056/NEMoal200111) was
published on March 26, 2012, sUNEIM.arg.

N Engl ) Med 2012;366:1577-85.
Copyagit © 2017 Misachusalts Medical Sooty.

Bariatric Surgery versus Intensive Medical Therapy
in Obese Patients with Diabetes

hilip R. Schauer, M.D., Sang

rwan, Ph.D., Claire E. Pot

R.N., Beth Ab

o, M

vlski, MP.H., Stacy A

Brethauer, M.D.,

ABSTRACT

BACKECROUND
Observational scudies have shown improvement in paciencs with wwpe 2 diabetes me'-
litus after bariatric surgery.

MEITHODS

In this randomized, nonblinded, sing'e-center wial, we eva'uated che efficacy of
intensive medical therapy alone versus medica! cherapy plus Roux-en-Y gaseric by-
pass or s'eeve gastreccomy in 150 obese patients with unconerolled type 2 diabetes.
The mean (2S1) age of the patients was 4928 vears, and 6G% were women. The
average glycated hemoglobin leve was 9.2+1.5%. The primary end point was the
proportion of patients wich 2 glycated hemog!obin level of 6.0% or less 12 montchs
after treatment,

RESULTS

Of the 150 patiemts, 93% completed 12 months of fol'ow-up. The proportion of
patients with the primary end point was 12% (5 of 41 patients) in the medica'-
therapy group versus 42% (21 of 50 patients) in the gastric-bypass group (P=0.002) and
3% (1& of 49 patients) in the sleeve-gastreccomy group (P=0.00&). Glycemic control
improved i a!! chree groups, with 2 mean glycared hemoglobin level of 7.521.8%
in the medical-cherapy group, 6.420.%% in che gastric-bypass group (P<0.001), and
6.621.0% in the sleeve-gastrectomy group (P=0.003). Weighe loss was greater in the
gastric-by pass group and sleeve-gastrectomy group (-29.4+9.0 kg and -25.128 S kg,
respectvely) chan in the medical-therapy group (-5.428.0 kg) (P<0.001 for boch com-
parisons). The use of drugs to lower glucose, lipid, and blood-pressure levels de-
creased significanty after both surgica! procedures bur increased in patients receive
ing medical therapy only. The ndex for homeostasis mode! assessmenc of insulin
resisance (HOMA-IR) improved sign:ficancly afeer bariaeric surgery. Four patents
underwent reoperation. There were no deaths or life-threatening comp!icacions,

CONCLUSIONS
In obese patients with unconerolled type 2 diaberes, 12 months of medica! therapy
plus barsarric surgery achieved glycemic concrol in significanty more patients than
medica! therapy alone, Further study will be necessary to assess che durability of
these results. (Funded by Ethicon Endo-Surgery and others; ClinicalTrials.gov number,
NCT00432809.)
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Table 1. Mortality in Male Rats (Group Summary)

G / Dose N ; Mortality
roup. 0. O
Treatment (n];g/fgg) animals Number of Deaths
Week 1 Week 2 Mortality (%)
Gl 0 30 0 0 0(/03)O
G2 20 300 0 2 2300
G1: Normal; G2: Diabetes (END)
Table 2. Body Weight Changes in Male Rats (Group Summary)
G / b | Body Weight Changes (g)
Trereﬁlﬁ%)ent ?ﬁfg egye
Week 1 Week 2
Mean 241.7 286.7
G1 0 SD 12.7 12.7
N 30 30
Mean 201.0 209.9
G2 30 SD 8.6 36.8
N 300 298
G1: Normal; G2: Diabetes
N: Number of animals; SD: Standard deviation
(END)
Table 3. Incidence of High Blood Glucose Level in Male Rats (Group Summary)
High Blood Glucose Level > 250 mg/dL)
Group/ Dose Level . Number of Incidence
Treatment (ma/ke) No. of animals PR———
1£ (e]6) ucose
Week 1 Week 2 Level (%)
Gl 0 30 0 0 0(/03)O
G2 %0 300 81 58 152300
G1: Normal; G2: Diabetes
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Appendix 1. Clinical Observations in Male Rats (Individual)

Clinical Observations

Tr%ra(%lrlﬁ)e/nt D(erneg/lﬁeggel Animal No. Week 1 Week 2

M1 N N

M2 N N

M3 N N

M4 N N

M5 N N

M6 N N

M7 N N

M8 N N

M9 N N

M10 N N

MI1 N N

M12 N N

M13 N N

M14 N N

- M15 N N
Normal 0 M16 N N
M17 N N

M18 N N

M19 N N

M20 N N

M21 N N

M22 N N

M23 N N

M24 N N

M25 N N

M26 N N

M27 N N

M28 N N

M29 N N

M30 N N

N: Appears Normal (CONTINUED)
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Appendix 1. Clinical Observations in Male Rats (Individual)

Clinical Observations

Clinical Observations

TR | PR | R o
’ Week 1 Week 2 : Week 1 Week 2

TM31 N N TM61 N N
TM32 N N TM62 N N
TM33 N N TM63 N N
TM34 N N TM64 N N
TM35 N N TM65 N N
TM36 N N TM66 N N
TM37 N N TM67 N N
TM38 N N TM68 N N
TM39 N N TM69 N N
TM40 N N TM70 N N
TM41 N N TM71 N N
TM42 N N TM72 N N
TM43 N N TM73 N N
TM44 N N TM74 N N
G2 %0 TM45 N N TM75 N N
Diabetes TM46 N N TM76 N N
TM47 N N TM77 N N
TM48 N N TM78 N N
TM49 N N TM79 N N
TM50 N N TMS80 N N
TM51 N N TM81 N N
TM52 N N TM82 N N
TM53 N N TMS83 N N
TM54 N N TM84 N N
TM55 N N TMS5 N N
TM56 N N TMS86 N N
TM57 N N TM87 N N
TM58 N N TMS88 N N
TM59 N N TMS89 N N
TM60 N N TM90 N N

N: Appears Normal
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Appendix 1. Clinical Observations in Male Rats (Individual)

Group/ Daogse Level Animal Clinical Observations Animal bgel;r\lflgﬁlons
Treatment ?mg}ﬁg‘f No. No.
Week 1 Week 2 Week 1 Week 2

T™M91 N N TM121 N N

T™M92 N N TM122 N N

TM93 N N TM123 N N

TM94 N N TM124 N N

TM95 N N TM125 N N

TM96 N N TM126 N N

T™M97 N N TM127 N N

TM98 N N TM128 N N

TM99 N N TM129 N N

TM100 N N TM130 N N

TM101 N N TM131 N N

TM102 N N TM132 N N

TM103 N N TM133 N N

TM104 N N TM134 N N

G2 80 TM105 N N TM135 N N
Diabetes TM106 N N TM136 N N
TM107 N N T™M137 N N

TM108 N N TM138 N N

TM109 N N TM139 N N

TM110 N N TM140 N N

TM111 N N TM141 N N

TM112 N N TM142 N N

TM113 N N TM143 N N

TM114 N N TM144 N N

TM115 N N TM145 N N

TM116 N N TM146 N N

TM117 N N TM147 N N

TM118 N N TM148 N N

TM119 N N TM149 N N

TM120 N N TM150 N N

N: Appears Normal
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Appendix 1. Clinical Observations in Male Rats (Individual)

Clinical Observations

Clinical Observations

ose Animal Animal
TR (rﬁgyfg) N0~a Week 1 Week 2 No. Week 1 Week 2

TM151 N N TM181 N N

TM152 N N TM182 N N

TM153 N N TM183 N N

TM154 N N TM184 N N

TM155 N N TM185 N N

TM156 N N TM186 N N

TM157 N N TM187 N N

TM158 N N TM188 N N

TM159 N N TM189 N N

TM160 N N TM190 N N

TM161 N N TM191 N N

TM162 N N TM192 N N

TM163 N N TM193 N N

TM164 N N TM194 N N

G2 %0 TM165 N N TM195 N N
Diabetes TM166 N N TM196 N N
TM167 N N TM197 N N

TM168 N N TM198 N N

TM169 N N TM199 N N

TM170 N N TM200 N N

TM171 N N TM201 N N

TM172 N N TM202 N N

TM173 N N TM203 N N

TM174 N N TM204 N N

TM175 N N TM205 N N

TM176 N N TM206 N N

TM177 N N TM207 N N

TM178 N N TM208 N N

TM179 N N TM209 N N

TM180 N N TM210 N N

N: Appears Normal
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Appendix 1. Clinical Observations in Male Rats (Individual)

Tr%re&ump e/nt ]Pg\§e61 Animal Clinical Observations Animal Clinical Observations
(mg/kg) No. Week 1 Week 2 No. Week 1 Week 2

TMZ211 N N TM241 N N

TM212 N N TM242 N N

TM213 N N TM243 N N

TM214 N N TM244 N N

TM215 N N TM245 N N

TM216 N N TM246 N N

TM217 N N TM247 N N

TM218 N N TM248 N N

TM219 N N TM249 N N

TM220 N N TM250 N N

TM221 N N TM251 N N

TM222 N N TM252 N N

TM223 N N TM253 N N

TM224 N N TM254 N N

G2 %0 TM225 N N TM255 N N
Diabetes TM226 N N TM256 N N
TM227 N N TM257 N N

TM228 N N TM258 N N

TM229 N N TM259 N N

T™M230 N N TM260 N N

TM231 N N TM261 N N

TM232 N N TM262 N N

TM233 N N TM263 N N

TM234 N N TM264 N N

TM235 N N TM265 N N

TM236 N N TM266 N N

TM237 N N TM267 N N

TM238 N N TM268 N N

TM239 N N TM269 N N

TM240 N N TM270 N N

N: Appears Normal
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Appendix 1. Clinical Observations in Male Rats (Individual)

Clinical Observations

Clinical Observations

Dose i Animal
Tr%re?[%)e/nt (ll{éyl%lg) Arﬁ?‘al Week 1 Week 2 No‘a Week 1 Week 2

T™271 N D TM301 N N

TM272 N D TM302 N N

TM273 N N TM303 N N

TM274 N N TM304 N N

TM275 N N TM305 N N

TM276 N N TM306 N N

T™M277 N N TM307 N N

TM278 N N TM308 N N

TM279 N N TM309 N N

TM280 N N TM310 N N

T™M281 N N TM311 N N

TM282 N N TM312 N N

TM283 N N TM313 N N

TM284 N N TM314 N N

62 “ TM285 N N TM315 N N
Diabetes TM286 N N TM316 N N
TM287 N N TM317 N N

TM288 N N TM318 N N

TM289 N N TM319 N N

TM290 N N T™M320 N N

TM291 N N T™M321 N N

TM292 N N TM322 N N

TM293 N N TM323 N N

TM294 N N TM324 N N

TM295 N N TM325 N N

TM296 N N TM326 N N

TM297 N N TM327 N N

TM298 N N TM328 N N

TM299 N N TM329 N N

TM300 N N TM330 N N

N: Appears Normal, D: Death
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Appendix 2. Body Weight Changes in Male Rats (Individual)

Group/

Body Changes (g)

Dgse Leyel :
Treatment ?mg/[Rg‘f Animal No. Week 1 Week 2
M1 246.7 291.7
M2 268.1 313.1
M3 251.4 296.4
M4 246.6 291.6
M5 250.4 295.4
M6 247.3 292.3
M7 244.9 289.9
M8 254.5 299.5
M9 225 270.0
M10 239.3 284.3
M11 248.1 293.1
M12 222.2 267.2
M13 243.8 288.8
M14 256.6 301.6
- 0 M15 263.5 308.5
Normal M16 251 296.0
M17 235.5 280.5
M18 223 268.0
M19 240.4 285.4
M20 249.3 294.3
M21 240.8 285.8
M22 238.4 283.4
M23 246.9 291.9
M24 231.3 276.3
M25 215.3 260.3
M26 246.7 291.7
M27 226 271.0
M28 243.3 288.3
M29 290.8 265.8
M30 233.2 278.2
(CONTINUED)
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Appendix 2. Body Weight Changes in Male Rats (Individual)

Tr%g%}llge/nt (IPe()\fseel Animal Body Changes (g) Animal Body Changes (g)
mg/kg) No. Week 1 Week 2 No. Week 1 Week 2
TM31 191.2 159.8 T™M61 185.4 198.0
TM32 186.4 182.6 TM62 199.3 191.5
TM33 205.6 164.7 TM63 204.8 190.7
TM34 196.1 231.1 TM64 196.6 187.1
TM35 202.6 173.8 TM65 198.2 206.8
TM36 198.8 197.1 TM66 208.8 192.5
TM37 193.5 192.3 T™M67 198.7 197.9
TM38 198.5 309.5 TM68 202.8 234.1
TM39 209.4 264.3 TM69 195.7 218.5
T™M40 196.9 152.9 TM70 191.6 170.3
TM41 204.1 173.3 T™71 198.6 165.5
TM42 200.2 190.0 T™M72 207.1 199.4
TM43 189.5 181.4 TM73 201.4 240.6
TM44 204.8 179.2 TM74 204.8 213.5
G2 T™M45 202.0 180.8 TM75 199.3 237.3
Diabetes 50 TM46 198.6 172.3 TM76 202.6 230.6
T™A47 209.6 220.7 ™77 203.5 292.1
T™M48 207.9 191.7 TM78 207.5 221.5
T™M49 109.6 163.1 TM79 204.0 246.6
TM50 196.8 175.8 TM80 204.5 182.6
TMb51 195.1 213.7 TM81 197.6 265.8
TMb52 199.0 162.4 TM82 205.8 186.2
TMb53 196.9 197.0 TM83 207.9 231.4
TMb54 208.1 204.5 TM84 184.4 176.6
TMb55 196.2 199.5 TM85 206.1 256.6
TMb56 197.8 231.0 TM86 197.6 291.1
TMb57 187.6 236.1 T™M87 196.2 225.8
TMb58 195.1 173.8 TM88 195.6 170.3
TM59 197.1 197.1 TM89 200.2 165.5
TM60 199.9 192.3 TM90 195.5 199.4
N: Appears Normal (CONTINUED)
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Appendix 2. Body Weight Changes in Male Rats (Individual)

Body Changes (g)

Body Changes (g)

Dose i i

Tr%re?[%)e/nt (1%{2%%1;) Arﬁ?‘al Week 1 Week 2 Arli}gq‘al Week 1
TM91 213.9 214.2 T™121 199.8 174.1

TM92 189.0 157.1 T™M122 198.2 158.2

T™MO3 203.5 187.5 T™M123 218.2 158.8

TM94 200.7 175.8 T™M124 212.5 172.3

TM95 202.2 221.0 TM125 207.2 192.4

T™M96 197.4 192.5 TM126 206.2 155.0

T™M97 191.9 190.1 T™127 194.1 246.6

TMO8 200.7 273.3 TM128 209.5 228.1

T™99 198.0 282.8 TM129 213.7 297.6

TM100 205.6 173.1 TM130 199.8 187.3

T™M101 202.2 174.2 T™M131 206.8 180.2

TM102 194.1 190.7 T™M132 195.7 185.7

T™M103 191.7 200.5 TM133 210.3 147.3

TM104 205.9 213.2 T™M134 199.3 184.9

. G2 30 TM105 202.4 188.1 TM135 215.8 304.5
Diabetes TM106 203.9 218.8 TM136 202.4 197.6
T™107 200.2 200.7 TM137 207.2 204.5

TM108 193.7 298.2 TM138 199.8 332.0

T™M109 193.4 169.5 TM139 209.6 180.1

TM110 197.8 154.7 T™M140 198.6 173.7

T™111 198.9 145.5 T™141 211.4 206.1

T™M112 196.7 204.2 TM142 205.4 208.3

TM113 203.4 198.6 TM143 212.1 203.7

T™114 209.2 189.8 T™144 199.8 227.5

TM115 191.1 214.4 TM145 214.7 218.4

TM116 205.4 231.4 T™M146 204.9 266.5

T™117 201.6 285.2 T™147 206.8 266.3

TM118 206.3 173.1 T™148 201.2 187.3

TM119 208.4 174.2 TM149 208.4 180.2

TM120 203.4 190.7 TM150 204.5 185.7

N: Appears Normal (CONTINUED)
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Appendix 2. Body Weight Changes in Male Rats (Individual)

Body

Changes (g)

Body Changes (g)

Dose i Animal

Tr%%(%umpe/nt (nLé‘/’fé) Arli}gq'al Week 1 Week 2 No'a Week 1 Week 2
T™M151 205.9 199.6 T™181 203.0 171.6

TM152 188.6 207.6 T™M182 209.4 243.6

TM153 212.3 208.3 T™M183 200.0 177.9

TM154 205.9 181.6 T™M184 206.8 184.6

TM155 211.1 233.6 TM185 199.4 186.5

TM156 195.1 201.8 T™M186 205.3 194.0

TM157 210.4 252.4 T™187 199.5 278.6

TM158 203.9 242.4 T™M188 196.4 215.1

T™M159 205.7 1954 T™M189 185.6 246.1

TM160 196.4 208.6 TM190 193.8 193.5

T™161 206.9 190.8 T™191 202.6 259.7

T™M162 197.9 174.4 T™192 209.7 174.3

T™163 208.0 202.2 T™193 189.9 181.2

TM164 194.5 214.1 T™194 198.5 186.0

G2 TM165 214.4 174.9 T™M195 198.3 188.1
Diabetes 50 TM166 195.8 236.9 TM196 203.7 253.9
T™167 215.6 266.5 T™197 196.7 211.4

T™M168 204.7 312.0 T™M198 204.7 268.5

TM169 211.9 204.9 T™199 200.9 199.8

TM170 196.7 194.2 TM200 200.0 233.3

T™171 202.7 214.1 T™201 187.9 216.1

TM172 218.0 201.4 T™M202 204.9 194.2

T™173 208.2 208.9 T™M203 199.9 181.2

TM174 216.7 205.2 TM204 210.1 219.7

TM175 198.1 188.6 T™M205 198.3 258.6

TM176 216.9 257.3 T™M206 208.0 266.2

TM177 204.7 301.2 T™207 194.1 285.0

TM178 206.2 184.6 T™M208 215.2 208.6

T™179 193.9 186.5 T™M209 200.1 190.8

TM180 217.1 194.0 T™M210 207.2 174.4

N: Appears Normal (CONTINUED)
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Appendix 2. Body Weight Changes in Male Rats (Individual)

Body

Changes (g)

Body Changes (g)

Dose i i

Tr%%(%umpe/nt (n]qg/ﬁ%lg) Arli}gq'al Week 1 Week 2 Arli}gq'al Week 1 Week 2
T™M211 203.5 202.5 T™241 187.4 170.6

T™M212 205.0 167.3 T™M242 199.8 165.0

T™M213 202.9 174.4 T™M243 214.3 170.9

T™M214 202.8 178.2 TM244 194.1 180.8

TM215 197.2 166.2 TM245 204.1 202.4

TM216 217.8 176.1 TM246 202.1 193.2

TM217 206.9 227.2 T™M247 213.4 275.5

TM218 207.3 223.7 T™M248 196.7 283.1

TM219 196.1 260.3 TM249 212.7 269.4

TM220 201.9 148.1 TM250 201.7 181.2

T™221 202.5 235.8 T™M251 205.3 190.5

T™M222 197.6 166.1 T™M252 198.3 180.4

T™M223 194.3 199.3 TM253 193.7 191.1

T™M224 200.7 206.0 T™M254 195.0 213.0

G2 80 TM225 190.9 185.5 TM255 195.6 202.4
Diabetes TM226 202.4 215.1 TM256 204.5 210.3
T™M227 195.3 216.9 TM257 202.9 223.0

TM228 200.2 275.3 TM258 204.2 274.5

T™M229 203.0 184.2 TM259 191.1 206.7

TM230 194.9 186.9 TM260 197.9 238.0

TM231 197.0 172.3 T™M261 203.9 224.6

TM232 203.2 181.1 TM262 199.4 204.8

T™M233 189.8 248.7 TM263 202.1 240.1

TM234 197.2 214.2 TM264 195.3 194.1

TM235 208.5 266.9 TM265 201.8 220.3

TM236 197.4 249.7 TM266 195.5 229.7

TM237 216.1 278.5 TM267 191.1 294.2

TM238 191.7 260.3 T™M268 205.2 190.5

TM239 210.5 148.1 T™M269 198.0 180.4

T™M240 190.0 235.8 TM270 202.4 191.1

(CONTINUED)
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Appendix 2. Body Weight Changes in Male Rats (Individual)

Tr%%(%umpe/nt (IPe()\fseel Animal Body Changes (g) Animal Body Changes (g)
mg/kg) No. Week 1 Week 2 No. Week 1 Week 2
T™M271 188.9 Death T™M301 211.9 199.6
TM272 203.1 Death T™M302 203.4 207.6
T™M273 194.3 177.9 T™M303 211.6 208.3
TM274 203.7 184.6 TM304 199.3 181.6
TM275 194.6 186.5 TM305 207.8 233.6
T™M276 207.7 194.0 TM306 202.8 201.8
T™M277 195.5 278.6 T™M307 205.6 252.4
T™M278 205.5 215.1 TM308 195.2 242.4
TM279 194.9 246.1 TM309 193.2 195.4
T™M280 203.6 193.5 TM310 191.8 208.6
TM281 196.7 259.7 T™M311 193.0 190.8
TM282 198.8 174.3 T™312 208.7 174.4
T™M283 193.5 181.2 T™M313 197.9 202.2
T™M284 193.5 186.0 TM314 194.8 214.1
G2 80 TM285 199.7 188.1 TM315 200.7 174.9
Diabetes T™M286 203.9 253.9 T™M316 199.6 236.9
TM287 200.8 211.4 T™M317 194.9 266.5
TM288 197.2 268.5 T™M318 200.0 312.0
TM289 202.0 199.8 T™M319 201.3 204.9
TM290 212.9 233.3 T™M320 191.3 194.2
TM291 192.9 216.1 TM321 198.5 214.1
TM292 209.0 194.2 TM322 198.0 201.4
TM293 204.4 181.2 T™323 205.6 208.9
TM294 202.8 219.7 T™M324 197.3 205.2
TM295 195.0 258.6 T™M325 193.4 188.6
TM296 210.6 266.2 T™M326 194.1 257.3
T™M297 192.6 285.0 T™327 204.4 301.2
TM298 200.2 184.6 T™328 197.8 190.8
TM299 211.5 186.5 T™329 206.5 174.4
TM300 204.6 194.0 TM330 204.5 202.2
N: Appears Normal (END)
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Appendix 3. Blood Glucose Level Changes in Male Rats (Individual)

Group/

Blood Glucose Level Changes (mg/dL)

Dose Level :
Treatment ?mg}ﬁg‘f Animal No. Week 1 Week 2
M1 89 74
M2 74 94
M3 93 94
M4 75 100
M5 73 90
M6 93 84
e 78 115
N 76 104
M9 100 93
M10 75 93
M11 78 95
M12 85 92
M13 82 102
M14 87 94
- M15 74 84
Normal 0 M16 71 87
M17 79 89
M18 92 89
M19 82 88
M20 94 84
M21 71 82
M22 71 70
M23 68 91
M24 88 92
M25 84 85
M26 70 87
M27 78 w4
M28 75 92
M29 81 93
M30 72 87
(CONTINUED)
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Appendix 3. Blood Glucose Level Changes in Male Rats (Individual)

JGrow/ | Poss Animal B e (/Y ! Animal B e Ity
e (mg/kg) No. Week 1 Week 2 No. Week 1 Week 2

TM31 444 251 TM61 237 502

TM32 439 586 TM62 334 531

TM33 244 322 TM63 99 297

TM34 371 276 TM64 340 529

TM35 211 536 TM65 359 336

TM36 433 598 TM66 93 539

TM37 93 79 TM67 285 525

TM38 68 202 TM68 315 477

TM39 81 79 TM69 297 478

TM40 448 483 TM70 77 76

TM41 97 514 TM71 85 176

TMA42 556 469 TM72 137 262

TM43 340 482 TM73 93 85

TMA44 179 544 TM74 85 103

G2 %0 TM45 220 521 TM75 80 147
Diabetes TM46 79 427 TM76 100 125
TMA7 86 248 TM77 114 425

TMA48 76 126 TM78 132 228

TMA49 69 88 TM79 73 180

TM50 76 276 TM80 97 97

TM51 151 342 TM81 92 148

TM52 130 536 TM82 402 477

TM53 371 522 TM83 126 333

TM54 86 334 TM84 262 360

TM55 150 424 TM85 273 338

TM56 91 354 TM86 144 309

TM57 100 433 TM87 95 431

TM58 133 326 TM88 97 250

TM59 488 514 TM89 68 85

TM60 187 524 TM90 80 66

(CONTINUED)
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Appendix 3. Blood Glucose Level Changes in Male Rats (Individual)

T rGrQ[ump/nt Ll?eovseel Animal Bleggngleusc%sneghigel Animal Bleggn(g}leusc l%eg di\)[el
catme (mg/ke) No. Week 1 Week 2 No. Week 1 Week 2

T™M91 164 375 TM121 484 402

TM92 112 319 TM122 301 89

TM93 136 120 TM123 342 425

T™M94 191 377 TM124 243 433

TM95 74 90 T™125 565 84

TM96 74 80 T™126 237 103

TM97 74 91 ™I127 190 360

TM98 68 78 T™128 88 79

TM99 71 91 T™M129 82 79

TM100 63 87 TM130 71 76

TM101 256 301 TM131 376 424

TM102 155 330 TM132 491 353

TM103 67 89 TM133 415 402

TM104 80 99 TM134 112 124

G2 <0 TM105 67 74 T™M135 146 93
Diabetes TM106 78 70 TM136 134 147
T™107 336 395 T™137 77 65

TM108 120 345 TM138 296 573

T™109 66 77 T™139 104 65

TM110 63 80 TM140 68 78

TM111 97 81 T™M141 94 248

TM112 320 396 TM142 95 76

TM113 238 232 TM143 153 181

TM114 380 485 TM144 65 82

TM115 370 478 TM145 95 82

TM116 63 74 TM146 71 66

TM117 75 76 TM147 167 122

TM118 318 315 TM148 426 267

TM119 296 394 TM149 141 73

TM120 416 247 TM150 334 444

(CONTINUED)
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Appendix 3. Blood Glucose Level Changes in Male Rats (Individual)

oo

Blegd Glucose Level

Dose i i anges (mg/dl)
Tr%%(%umpe/nt (n]qg/]ﬁ(lg) Arli}gl‘al Week 1 Week 2 Arli}gl‘al Week lg \ieek 2
TM151 72 78 T™™181 375 600
TM152 70 69 T™182 70 94
TM153 170 118 T™183 159 287
TM154 255 88 TM184 74 72
TM155 71 77 TM185 113 264
TM156 92 83 T™M186 99 171
TM157 211 250 T™187 405 505
TM158 65 84 T™188 572 383
TM159 84 116 T™189 288 591
TM160 162 269 TM190 67 71
TM161 95 98 TM191 120 269
T™M162 102 84 T™192 69 79
TM163 61 73 T™M193 110 289
TM164 57 76 T™M194 429 600
G2 <0 TM165 104 76 TM195 198 218
Diabetes TM166 262 422 TM196 101 513
T™M167 71 82 T™197 76 90
T™M168 100 121 TM198 71 82
TM169 115 101 T™M199 83 84
TM170 67 92 TM200 126 242
T™171 382 545 TM201 423 574
TM172 83 252 T™M202 156 239
T™173 85 505 T™203 78 109
TM174 76 105 T™M204 425 360
TM175 79 92 TM205 361 464
TM176 77 140 T™M206 132 595
TM177 189 72 T™M207 96 105
T™178 77 84 TM208 210 181
T™M179 100 87 T™M209 62 72
TM180 301 271 TM210 239 467
(CONTINUED)
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Appendix 3. Blood Glucose Level Changes in Male Rats (Individual)

JGrow/ | Poss Animal B e (/Y ! Animal B e Ity
catme (mg/kg) No. Week 1 Week 2 No. Week 1 Week 2

TM211 244 102 TM241 80 62

TM212 108 127 TM242 78 95

TM213 299 400 TM243 125 354

TM214 433 467 TM244 83 600

TM215 137 411 TM245 77 85

TM216 104 288 TM246 89 78

TM217 437 503 TM247 80 522

TM218 84 86 TM248 69 349

TM219 87 437 TM249 75 93

TM220 297 460 TM250 90 80

TM221 179 277 TM251 157 235

TM222 184 323 TM252 138 78

TM223 334 514 TM253 442 384

TM224 159 160 TM254 499 366

G2 %0 TM225 76 318 TM255 225 95
Diabetes TM226 109 315 TM256 79 436
TM227 336 600 TM257 347 359

TM228 286 503 TM258 70 122

TM229 355 310 TM259 368 405

TM230 405 418 TM260 65 90

TM231 307 400 TM261 77 68

TM232 78 103 TM262 66 69

TM233 263 430 TM263 442 435

TM234 128 421 TM264 80 76

TM235 69 157 TM265 114 153

TM236 234 280 TM266 440 308

TM237 282 383 TM267 72 123

TM238 94 136 TM268 529 369

TM239 144 334 TM269 301 268

TM240 403 513 TM270 340 419

(CONTINUED)
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Appendix 3. Blood Glucose Level Changes in Male Rats (Individual)

Group/ | Pose | Animal | - Changes (adrye Animal B e O/ Y
Treatmont | (Levyel
(mg/kg) No. Week 1 Week 2 No. Week 1 Week 2
TM271 313 Death TM301 66 93
TM272 408 Death TM302 79 84
TM273 350 417 TM303 78 180
TM274 118 67 TM304 63 116
TM275 98 161 TM305 72 86
TM276 122 158 TM306 69 96
TM277 75 75 TM307 72 99
TM278 59 72 TM308 76 74
TM279 80 77 TM309 115 596
TM280 76 71 TM310 112 101
TM281 65 74 TM311 116 108
TM282 194 404 TM312 162 130
TM283 313 387 TM313 265 542
TM284 56 169 TM314 89 86
G2 TM285 228 83 TM315 430 473
Diabetes 80 TM286 191 295 TM316 323 251
TM287 114 79 TM317 72 129
TM288 383 288 TM318 226 572
TM289 95 90 TM319 143 302
TM290 132 79 TM320 517 577
TM291 103 539 TM321 79 122
TM292 190 260 TM322 91 84
TM293 80 231 TM323 252 209
TM294 73 145 TM324 273 237
TM295 67 85 TM325 64 112
TM296 59 69 TM326 246 349
TM297 76 249 TM327 107 81
TM298 72 89 TM328 65 89
TM299 137 516 TM329 85 81
TM300 70 123 TM330 140 73
(END)
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STANDARD OPERATING PROCEDURE
Medikinetics Co, Ltd
http://www.spipig.com

SOP#. RT-012 Issue: 2010. 10. 01 Revised: 2011. 04. 15. Page lof 2

INDUCTION OF MILD DIABETES IN MICROPIGS
BY STREPTOZOTOCIN AND NICOTINAMIDE

I. PURPOSE

Induction of a mild type of insulin-dependent diabetes mellitus with the use of nicotinamide
(NIA) and streptozotocin (STZ) injections has heen proven achievable in micropigs. This SOP
provides practical guidelines and standard procedure for inducing mild diabetes in micropigs by
NIA-STZ injection with some characteristics similar to type 2 diabetes.

A good indication of an induced mild diabetes in micropigs is characterized by reduced
B-cell mass and disturbed residual insulin secretion leading to a modest hyperglycemia during an
oral glucose tolerance test (OGTT).

II. SCOPE and RESPONSIBILITY

This standard operating procedure (SOP) shall be used when conducting studies or using
micropig as animal model involving with chemical induction resulting tomild diabetes.

Prior to initiation of this procedure, the PWG-TACUC shall have reviewed and approved all
animal use and study protocols involved. The herd supervisor and trained animal personnel under
the supervision of the clinical or in—house veterinarian will be responsible for the conduct of this
SOP. Protocols for proper care and use/handling of animals, as well as health and safety in the
laboratory shall be reviewed first before the conduct of the procedures.

Applicably, protocols for proper care and use/handling of animals, as well as health and
safety in the laboratory shall also be reviewed.

IIT. MATERIALS
»  Streptozotocin (Sigma)
*  Nicotinamide (Sigma)
»  Sodium citrate buffer pH 4.7 or 4.5
* Normal saline solution (0.9%)
»  Glucose solution (for emergency)
* Insulin (for emergency)
* Blood glucose tester/analyzer (in mg/dL)
*  Syringes/needles

IV. PROCEDURE
A. Selection and animal preparation
1. Select male, 20-25 kg BW, 6 months to 1 year of age (avoid females to prevent
influence of estrous cycle on glucose tolerance)
2. Allow 1-2 weeks of acclimatization and stabilization
Single-cage housing
Controlled environment (optimum conditions)
Once daily feeding (7 300 -400 grams)
Ad libitum fresh drinking water
12-12h light-dark cycle

cao T
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3. Measure (before induction) daily hlood glucose level using portable blood glucose

tester/analyzer.
a. Collect tiny amounts of blood using sterile punctures on the marginal
ear vein.

b. Measure before feeding and 1 hour after feeding.

B. Nicotinamide administration
1. Prepare NIA dose of 67mg/kg per animal.
2. Dissolve in sterile normal saline solution at rate 300 mg/ml.
3. Inject I.V. 15 minutes before STZ injection
C. Induction: STZ injection
1. 2-dose STZ Injection method (2-day injection, 1 week interval)
a. Fast animal at least 12 hours.
b. Dissolve STZ in sodium citrate buffer at the rate 62.5 mg/ml (for
immediate use; do not store)
¢. Day 1 injection: Inject 55 mg/kg STZ slow LV. for 1-2 minutes
d. Day 7 injection: Inject 50 mg/kg STZ slow LV. for 1-2 minutes
e. Monitor blood glucose level daily post-injection for about 2 weeks
(vomiting usually occur post-injection)
f. Observe signs of hyperglycemia/glucosuria
1. above 200 mg/dL blood glucose level
2. frequent water drinking
3. frequent urination
4. urine dry splashes appear sticky on floor

2. 1-dose STZ Injection method (one-time injection)
a. Inject 100 - 150 mg/kg STZ (dissolved in sodium citrate buffer at
62.5 mg/ml) slow LV. for 1-2 minutes
b. Follow similar procedure above.

V. REFERENCES

1. Swindle, M.M. 1998. Surgery, Anesthesia, and Experimental Techniques in Swine

2. NRC 1996. Guide for the Care and Use of Laboratory Animals

3. Larsen MO and Rolin B. 2004. Use of the Gottingen minipig as a model of
diabetes with special focus on type 1 diabetes research. ILAR Journal 45 (3):

303-313.
4, Larsen MO, Wilken M, Gotfredsen CF, Carr RD, Svendsen O and Rolin B. 2002. Mild

stretozotocin diabetes in the Gottingen minipig. A novel model of moderate insulin deficiency and
diabetes. Am ] Physiol Endocrinol Metab 282: E1342-E1351.

5. Olsen AK, Bladbjerg EM, Marckmann P, Larsen LF and Hansen AK. 2002. The Gottingen
minipig as a model for postprandial hyperlipidemia in man: experimental observations. Laboratory
Animals 36: 438-444.

Documentation Name Title/Position Signature Date
Authored by C.D. Solis | Veterinarian/Assoc.  Mgr.
Approved by M.S. Lee R&D / IACUC Chair
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