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Abstract
Background: In Korea, most of type 2 diabetic patients are non obese. We made non obese type 2 diabetic
rat models, which were characterized by insulin resistance and insulin secretion defect. Our study aimed to
investigate the effect of rosiglitazone on glucose metabolism and insulin sensitivity in non obese type 2
diabetic rat models. Furthermore, we may estimate the effect of rosiglitazone treatment in non obese type 2
diabetic patients in Korea.

Methods: 20 male newborn (12 hours old) Sprague-Dawley rats were made diabetes by streptozotocin (75
mg/kg, intraperitoneal injection). At 16 weeks old, diabetes were confirmed by intraperitoneal glucose
tolerance test (IPGTT, 30% D/W, 2 kg/kg). After that, diabetic groups were divided into two groups. One
group was fed on normal chow and rosiglitazone (3 mg/kg/day) and the other group was fed on normal
chow for eight weeks. At the age of 24 weeks, we measured body weight (BW), plasma glucose, insulin,
C-peptide levels. And we performed IPGTT and insulin tolerance test (ITT) in two groups. Thereafter, we
determined the insulin content of pancreas and epididymal fat weight.

Results: Body weight was significantly higher in rosiglitazone group than control group. On IPGTT, plasma
glucose, insulin and C-peptide levels were not significantly different between two groups. But, on insulin
tolerance test, Kitt (%/min) values of rosiglitazone group were significantly higher than control group (2.7
vs. 1.8). The insulin content of pancreas and epididymal fat weight was not different between two groups.
Conclusion: These results suggested that rosiglitazone improved insulin sensitivity in non obese type 2
diabetes rat models independent of glucose level. (J Kor Diabetes Assoc 31:319~325, 2007)

Key Words: Diabetes Mellitus, Insulin Sensitivity, Rosiglitazoner

A =2 kgt 73t T A WA ENA Qe PTAS SR e
HE gl A ) e 34 7139 7oA $A
Rosiglitazone (RSG)< thiazolidinedione (TZD)AIE-2] At SR A, Z21 gl A o ol

okEg TA7|ulA Q&R ST EA oFR AHEgol YETA U JEB ] BF A4S it
oltk. RSGE IMY F<t ALY S AT £ T 2T oM USE Aotk TZDARS ¢ 424

Ealxb: 20078 2@ 149, QX 2007 53 9%, MAMXL: HES|, ¢MCiStD AFoiRcHat Lintstmal

319



2ot M313 HM4%, 2007
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APWE FE2 Sprague-Dawley A5 AR&3ISich
Sprague-Dawley "HA = FotAd] FgollA el S wiA
A 10ufElE FYEle] E4 olF olF A 20mfElnhE
o2 3lgick S48 ¥ 12417k o]l pH 4.52 0.005M
citrate buffer 25 pLoll X|F(kg)d 75 mg streptozotocin
(Sigma, St. Louis. Missouri)& 3]4jslo] £} Ylol] £}
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30% ELFRE AFkgF £ET 2 goll sl Fo
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Fof] 1] G|y UxRYAE AFsle] e SAN
i1} B7F W] st 714, Intraperitoneal glucose tolerance
test, IPGTT). o3 20u}2] R7ollA] Firo] FU=IN3S &
Qlgt & Aol rosiglitazone maleate (GlaxoSmithKline)
3 mg/kgs SHTol E3sle] T o]B3lo] 857k v
AT Fosiglch AET W d2T BF 2L ARE A
A AFRlER s, AR 24e =xbA(crude
protein) 21.2% o4, ZAHKcrude lipid) 35% o1, =4
S{crude fiber) 5.0% o4}, Z3]E(crude calcium) 8.0% L
23 291K crude phosphate) 0.4%©] E¥slo] gl ¥
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A& Felgt 3+ -80TCellA WA Haleh ¥ radioimmunoassay
(RIA) commercial kit (Linco Research Inc. Charles,
Missouri) 2  ol83le] FFeI(RY 4 el
0.5~2.0 ng/mL), 84 C-FE] == C-#E] = RIA kit (Linco
Research Inc. Charles, Missouri)& o]&3}od =419t
(84 ¥4 Cc-3lEl= F5: 100~300 pM/mL) FE T F
JeAFFEE vl=sly] e A€ HAHInsulin
tolerance test, ITT)E AI3§slsich elEald) A= RSG
< Tl AT 2T TN 12417 FEAAEE
A ¥ we] g F3led 6 pgo UEH(Humulin RI
IU/mL) 0.5 cc& A AR 30, 4, 8, 12, 158 Z2
s A8} AP 38 59 S5 A
B Zeoagel Qo] 47 el 2oz BARHL 4-15
B 7kE o] 8310 regression line?] 71€7)(slope)E A+
si3ick o|2HE] 7|-¥ o] vhe g WolA| & vpE FlaL
dgrA AES Kitt
glucose disappearance)E& olelie} 22 FAog A&l
o},

Kitt = 0.691t;, x 100 (%/min)

Ade] Al AlZE A E Tl 85 F AT
I iz 27 10ve] AAE s A A2 A1
stk #H AEed oHE HulHR 3Asle] AR
A&sl9a, AL 4 C2 4% paraformaldehyde (0.1M
phosphate buffer, pH 7.4)% 24~48A17F 1A% & 2+
=0l FAIGE ok 33 Auld 8 Al A S vlel s}
Hell Fefslal, 7 ym 7 AHoR ARBsigick 3 A2
A F FAY AHAAZ 300 um o4 HolA] Y= F A
g o]t glol] B9 & xylene o & kg AAs)
o e AR e 27 Selag Asigich
Ze] A3 phosphate buffered saline (PBS, pH 7.4)2.&
AP & 1087 3% H0.2 *2lsled Vel Hpakslsa
o] A& dAXZ e, PBSE AN ¥ g94e T4
Al717] $18) antigen retriveal (AR)8-H(BioGenex, CA)el|
93 AR SR 6] g WA F Bl
PBSE Alslgir). Rabbit biotinylated anti-mouse IgG
(Vector lab. Inc. CA)Z 4-2oll4 247t 59 vk A7 &
PBSE ThA] Al&s19)om, horseradish peroxidase-labeled
streptavidine (bioGenex, CA)2-& 2417t HRE-A]F] AL t}A]
PBSE A3gick 0.05% 33 -
tetrahydrochloride (DAB, Sigma Chemical Co, MO.)$}t
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A sERFE]E HRSAIZIL ©]F PBSE 3] Aslivt
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AAE Selol=9] e AuZdell 2= digital cameras
Boto] el WolERl ¥ dF ZEZ (SIS, Munster,
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=T
EAIE42 SPSS 10.0 ZZ128(Chicago)g o] 83151 2. =7 s
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Table 1. Intraperitoneal glucose tolerance test after eight weeks rosiglitazone treatment

0E 605 1205 HbAlc (%)

Glucose (mmol/L)

A 63 + 14 246 + 6.9 114 + 25 60 + 12

B 84 +59 12.1 + 8.8 112 + 57 59 + 15
Insulin(ng/mL)

A 05 + 02 08 + 05 06 + 04

B 05 + 02 05 + 03 04 + 0.3
C-peptide(pM/mL)

A 5274 + 209.8 6529 + 368.0 711.6 + 4009

B 4374 + 325.5 6204 + 167.3 609.1 + 427.8

Data express mean + SD. A, AA4H4]o] + rosiglitazone Foii; B, Aol
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Fig. 1. Weight changes after eight weeks rosiglitazone treatment. A, 4F2Jo] + rosiglitazone Foi5; B, AARlolE-

* P < 0.05 between group A and group B.

Table 2. Insulin tolerance test after eight weeks rosiglitazone treatment

A B
+

Kitt (%/min) 27 + 1.1 1.8 + 13

Data express mean + SD. A, 4]0} + rosiglitazone o375 B: 44l * P < 0.05 between group A and group B.
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3. olaRiziM AL

RSGE 857 Foidt & F F 7H] Q&aizk<rAds ol
T3 A3} AdFe] vzl vlel| SAE ez felsAl 7
A AEQ Kittgke] =hcHTable 2).

4. ety B}

RSGE 857t Foldt ¥ ullela|Ee] WA H|=A|*Eo)
A WERIZET} XRlshe W8S vl A9 Peghdoz
F T 7k H2J3 Role glglrhTable 3) (Fig. 2).

5. R Fo| X|d2k Hln
RSGE 857+ Fofth 3 Hmsh Zole) Aiakg vl
A 5 T 7+ #98 Kol glglckTable 4).

n #

B o7 ulgE Ak s wix] 2ellx] PPAR-v
agonist®] UlEA <FEQ RSGol ¥ Zlsleles FkslA
AEAATAE F7IFE UF3 AToltk Zucker rato]

1} OLEFT rat & B|EHt & Z2E 0|83} RSG Foi
7h 7 oAk 9 Qs Skl -85k S A
© wol 23 u} Qlck Ak, viule guy FE R
9S o]83 o Hay FopHy] = AAo|ck vluk
Y ARy Farsse] diiE}l felvel dasials
ollX RSG2| -84 oAIEztr] 913 vlu|ek ApY G
] WA o]83le] RSGE Foirt 3 oA A Q&=
Aol w2 QS dolgkrt olHol B A& A&
2k9] streptozotocing o]&sto] Ay whiy WA mullg-
FE3 v} QioY. Ao} A7) w) wiAel streptozotocing:
Folaigls 2 Jeinls 4 o JEHAgA wy
of &Jgt 83t g0 g w¥go] fw]w QawEn] &
7} dsEAA o] FAloll JA o] vluyry d=l Fi
ekl Sl A3t BE g Bwdl o) gl 24 A
¥ streptozotocing FoI810& 735 A9 A3 wEMAIE
o] &4o) hAslal, 1 o] HEAES] 41Ao] o]FoiR
Al =ledll YR7I7AA] o] Fo] Algks]w B4 wlehdE
FEAE EEA e E40) Y. ol HgIE
Hlt &5 Hol|& vii ghd Relate] Xjo|elct
Streptozotocin®] 7o A]7]¢} Foigkoll e} Q&3 vleE
Y Bxr Bl g9 =4 Herte] ofzie] Kol &

<

Table 3. Light microscopic parameters of pancreatic islet cells after eight weeks rosiglitazone treatment

>

B

14851.
0.7

Beta cell area (umz)
Beta cell area/Islet cell area

8
9

*
+

16956.4
0.81

10248.2
0.23

10320.2

+
0.12 *

+

Data express mean

SD. A, B44o] + rosiglitazone Fo375 B: AdAlelT

Fig. 2. Immunochistochemical staining (insulin antibody) of pancreatic islets (x100). A, Z-&4]e] + rosiglitazone o4

B, AgAeld

Table 4. Epididymal fat contents after eight weeks rosiglitazone treatment

Right Left
Gram (g)
A 55 + 39 57 £ 34
B 26 £ 19 31 +22

+

Data express mean

SD. A, A4Ae] + rosiglitazone Fo}7 B: AAAJolE
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Hyor HFHog wxyd drto] 11.1~19.4 mM/LL
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T T 7k F3 el 913lck PPAR-v agonist®] 2
Aslade ofE] 94 2 TE AES B3l 4FEt A
P2 A 3kl oAl PPAR-v agonist $o &
UGl gt &zl oAl we} kgt AHE B
ik By AfoldE B A4 Fe SR 5
AEAE 7} PPAR-y agonistT0] F Zrasigivke Ex
7F Qe HbPY) Fol3t 2lelrt gigivke BAE Ul
9 Miyazaki 55 AR 2duBiAEe dites
TZD Feg FoIgh F 3]l ZAE A1Bs184aL insulinogenic
index (AAUC insulin/ AAUC glucose)2 o830 &gl
Bulso] 2716928 Rasigie”. o9} 2-& TZD o4&
o] Qg fHlF SV A A 2 A 4o A
HAE BYa, F uike 395 TZD =9 ded
By] Z71 43} o) A5EI9SS Basigit”. PPAR-v
T&A| Wido] ZHH} X|MollA 108 o Tro] WETo]
o= z|uleko] W& 74 TZDo tigh &3Pl o] & 7o
2 A7 B 4 o), WA Aut F-2 A Aol A
U Slo|® A2 EAlsHA| gA AR gAuoe] A7)
TE 2lollA troglitazone Fo1 ¥ JEIxEAdo] ANAH
G et 4 G4 IARHUY A0S Aokekebd o
3| AEmto g a1 ¥3HE diEsle oledE Aoz A
gk 2 ol o8 vlu|uly FE Bl dg =
As) E”lo] Ha gve TE Rdolgo, 165 Al
3Pk 12 B o] Gl HARIA 20uke] EFollA] B
o] FHtE| S ERISIN T o] 8F Bt FANE FA
g oz g "dgke 12~13 mmol/LoE §AHYU) F,
FEAo] Aslx] ¢k Aelo]7] wiiell olol didt TzDe)
"ot 7hsl ErtdA] ou]olA] BA=R] PJW Ao Ag
Ech RSGE Foidt 3 85l 4% AFL o] =Foll
A9} FUsA FE Folfo] felsAl 7S H3ich
ofg] =FlA TZD= AMHESE A7) Zle8 B
A, F AR ST A 23519 QaRlel F6 7
FAo] S A AAIE 5 ST A eE deiA
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she Ao g IEA gk TZDol| 98t Al 2a}e] 712
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£ Folgt Folld izl vl 7kl Ade Elev
AR g fo3t X0l HolR] stk ol A 5t
A3l RSGE I8t Folt tizd BTl A 2l
T A il AX BARCE oS BolA ge
Rog Aztslw, vty Jus Bl nlsl Awwo] 4
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g 7S Selde WA vtk WsE SRS e W
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QAP gt vlae JEFUd HAE S
vzl 2girh AdETid A B dellA dedzt
A& ksl |l glo] RA 2 BEAe] JFEe
w0 olgRZRA AF Kinsd F4 da FH= A4
o] AEATA AEQ M (mg/kg/min) F M/ (mg/kg/
min/pU/mL100) Zhol] & d3kde] glgol 45=t 8
F7F RSGE Foldk 3 4% deazrd AE Kitt
Zko] RSG FoiFollA oju|giAl F7ksisict. &, ¥ st
offol= FslA TZDRRAPL Iez8E F7HIRE
< ¢ 5 Uiek TZD7} AeilA] o] o)l &5 g
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o] F AsAgA ] 383 WAL BAV} YES Bust
k. TZDo| 23t AgAZPAle] A AF3 Aol EL
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oflAe] ZAHAQ EAIAE F o A ¥ AR
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HTHIZ: PPRAR-v agoniste Q&R AS 31547
= WEl AlFollA] &R EalE e 54 A7l okgolth
PPRAR-v agonist~ THTTE 4 d7ollA A=k}
=2 RN ARG 2 SRl vlel 89 7
3t 337} o] E%S-& Hrslod PPRAR-v agonist7} B[k
AN ¥ &R} 9dg-& AARE BE Qlck PPRAR-v
agonistol] Tigt BE AHE th¥Eo] Zucker rat ot}
OLEFT rat 5 H|WR}t F& 2iS 0|84t A7) difgol
A3, H] Hjgket 55 2wlol] tigk PPRAR-v agonist®] &
e Hudh =2 = AFork AlgollAe= qlew A
olEy] sk 80% olde] nkE]l Aeke iz
Hog felvElelAe vakgl 297t 50%7F HA &
o} wehA], Aoket kg S-eluvelelld] PPRAR-v agonist$)
84S Yolr] SJeiA vty dus 55 2E o
8-3to] PPRAR-V agonist o] & & thAl 9l el in)s
ofl u|A& dgkll thele] dobi A} sjick

. Ao 558 Sprague-Dawley WA 7 AL
g319l o, £ F 124)7F o]ol] streptozotocinS XS
(kg)® 75 mgS B W FUsigdek 24 & 1650 £}
W 353l ZAAE Allelle, dro] fEEINSS E]l
8 & A¥oll = rosiglitazone maleate 3 mg/kg/day-S- 85
7F 7 Fokeiglet 857 AT 9l dEx Aol e
ST, 8 F 23 £ ] B3l AAE Al
¥, ded ¥ c-HE =g S8 o) F e
FAAE ol83le] dEitAE vl Ard-S AEsl
of ] A= AE Foll wlebNZIT XpA|el ™D
a3 91 Ak vlasiick

Ak 1) 857F rosiglitazones Foldt 3} FA3Aolut
= FARE izdelld £ ol Bsl AAE s 2wt
dd, JEd 9 CslEl=E 7 T 2l 2% Hel7) gl
grk. 2) Rosiglitazones 5093t o] BA R FofslA|
=zl vldl A =71 9d9dct 3) Rosiglitazone S 5
ofgh o] izl vlsl FAF & felslAl ezl
A AF7F =9k) 4) A% AIE Foll wilebAlE7) ZAls=
H|E rosiglitazone §o§ Foll% + 7 7He] R-23 Ko7}
lglc). 5) Yzt 329 Aubeke rosiglitazone Fof ol
T+ T 2 fefgk x|t glick

A2 v ded woEy Jduy Ellag]
rosiglitzone ] Fo& He sl A7} 9 lavlinlsde
FaelA et ST
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