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By activating inert 11-dehydrocorticosterone, 115-hydroxysteroid dehydrogenase (115-HSD1)is strongly considered
to play a pivotal role in the development of insulin resistance in diabetes mellitus in rodents. However, it still
remains unknown whether 118-HSD1 activity fluctuates in the Goto-Kakizaki (GK) rat model of type 2 diabetes
mellitus. Additionally, 115-HSD1 has another important role in the reductive metabolism of xenobiotic carbonyl
compounds. Here, we investigated 115-HSD1 activity as well as expression levels of protein and mRNA to
understand the role of 115-HSD1 in development of type 2 diabetes and its effects on the pharmacokinetics of
carbonyl compounds in GK rats. 115-HSD1 activities towards endogenous corticosterone and synthetic prednisolone
as well as xenobiotic metyrapone were significantly increased in the liver of GK rats compared to those of control
rats. Elevated expression levels of protein and mRNA were also observed. In contrast, those parameters were
significantly decreased in the adipose tissues of GK rats than in control rats. The results suggest that expression
of 115-HSD1 is tissue-specific and increased hepatic 115-HSD1 activity might be related to the development of
insulin resistance in GK rats. The elevation of hepatic 114-HSD1 activity might result in the rapid elimination of
xenobiotic carbonyl compounds in GK rats.
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MZBIT2EDRBICET2HMEDITEA LT
TC, #MCHZESNTYAS GK 7 v FOfEi4 DR
REA A DB TR, BB IR RE 2SS O fR N B R
WCRAIZTEBIZOWTOFERITREZL {, 114-
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0¥ —M» 56, His-tag PLifiliF 1& Medical Biological
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Kit-Rapid ([Ff=%) % HWTHIEL 7.

MPEED BE
My IRER2SERL, 7 V7 A P —AR
(ZF0RFEWEZERT)  CIUHEE 2 815 L 72,

113-HSD1 & DBITE
aNVFaRATFTUYBLIOTL K=o Y BILE
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AF TR BTN © A F T K> (50~1500 M)
% 100 mM V) > &% (pH 7.4), NADPH A%
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HEWEE LT RO I )VF Vv % 20 ug/ml OiEfE
WCER L7272 b= ) V% 05 mliihn LR L
72, 8000x g, 104G THOILS B 25u %
HPLC 2 CTH#F L7z + 55 4 Atlantis dC18, &)
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NV, FiE 05 ml/min, B SAMEIN 240 nm.
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HBLORIrsay—a%, ®BELLTCEHE
FEEZIKE) > A 7 4 PhastSystem (GE Healthcare),
7 )V1Z PhastGel Gradient 8-25 (GE Healthcare), #%
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> 7% i# 2 Phast Transfer (GE Healthcare),
transfer buffer (25 mM Tris 8 & 0¥ 192 mM glycine
“A10% A% 7 — pH83) H, PVDF X 7 F ~
(MILLIPORE) I|Z#5. L, A¥ 4 IV 27 T1 M=
e cray v 7 L —RkFuk (1:1000) %%
T 1R, —kRFUE (1:7500) % =R T 1 RERHIIE
WL & & 7214, ECF substrate % Z i T 20 45 )X
B STz R L 72 RUs o d0t % FLA-3000G (&
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nm, %7 4 V¥ Y520 THEIE L7z, B &z
Y FoORESEFELE L LCRELL, LA 7
0y ¥ 7B LY S HEERICIE, PBST
(137 mM NaCl, 810 mM Na,HPO, - 12H,0, 268
mM KCl, 147 mM K,HPO,, 0.1 % Tween-20) % H
Wiz e~ —7—& LT, myosin (200,000), S-
galactosidase (116,248), bovine serum albumin
(66,267), aldolase (42,400), carbonicanhydrase
(30,000), myoglobin (17,201) % &¥es /37 E 45
FE~—7— -] TZHw/.
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75 cDNA D& % 17 72. PCR £ cDNA (1 ug),
AmpliTaqg Gold (AmpliTaqg DNA Polymerase), 115-
HSD1 (forward primer 5'-cctggagatcatcaaaggeac-3,
reverse primer 5-aattccatgatcctecttectg-3) & 5 \»
1Z GAPDH (forward primer 5-cgaccccttcattgacctca-
3, reverse primer 5-ttgactgtgccgttgaacttg-3) O 7
FAT—% MW TFTD X )29 - 7 : TaKaRa
PCR Thermal Cycler MP (% #1 /54 ) 12T, 50T
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DNA Purification System (Promega) THEH# L 7-.
BONMIEZMAE TS A I FOBEERYIL, M3
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Detection System (Perkin Elmer Life Science) T
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Fig. 1. Typical Michaelis-Menten Plots for 115-HSD1 Activity towards Corticosterone (a), Prednisolone (b), and Metyrapone

Activity(nmol/min/mg protein)

a) Prednisolone

Activity(nmol/min/mg protein)

0 100
Substrate concentration (UM)

b) Corticosterone

0 L L J

0 5 10 15

Substrate concentration (nM)

(¢) by Liver Microsomes of Control (O) and GK (@) Rats

Activity(nmol/min/mg protein)

¢) Metyrapone

0 2000
Substrate concentration (M)

4000 6000

Table 1. Kinetic Parameters for 11-HSD1 Activities towards Corticosterone, Prednisolone

and Metyrapone by Liver Microsomes of GK and Control Rats

Substrates Rat (i{ﬁ) (nmol/ mi‘r:r/nri)g( protein)
Corticosterone Control 0.541 =0.096 263=0.208

GK 0.553 +0.068 3.56+£0475*
Prednisolone Control 257=318 0.779=0.077

GK 30.5+3.30 1.18 £0.158*
Metyrapone Control 157244 0.98+0.193

GK 110+7.82 1.78+0.185*

Data are presented as the mean £SE. of four rats. *p<<0.05 compared with control rats.

HIEMEE o a)VFa A 79 O Km fE1Z# 1/50
D055 uM E/NE L, TNFARAT U Y DOREEAD
FWWBIRIMEA YR SNz RO Z LAY Vmax fHIC D
HHOLN, aNFIATE TS Vmax HIE T
L =B rof3EREholz. AFITRYDE
TCIEEICBWTY, GK 7 v MEDOF AT hu—
VEEL D 50%m il 7R L7z

FFige 118-HSD1 2 > /N7 EH LU mRNA EHEE
JFligErh o> 11 p-HSD1 % > /37 E B £ 1" mRNA
DREBEE, TNENY Ay 70y 54078
FTIVE A L PCRIFEIZE DMl L7z Fig. 2 12
AT LI, U EBIUO mRNA WiiLZB
WTh, I PO VEEIZHARGK 7 v OS]
EVABEICHERL T,

FERGME MBS 113-HSD1 &M, 2> N7EBEH LV
mRNA #H=E

Peikiikh oI 70y — a3V EE 72720, 2
VFAATOI25MBLOT L F=vo ik
150 uM O ETHEHMEZ W% L, pmol/min/mg
protein T#E L7z (Fig. 3). &EH50FHEFIZBNT
b, T bu—VEIZHRGK 7 v MEOTEEIZIE
FIE o 7, RWEEISHIE L, ¥ VX7 BB X
O"mRNA %3l&iZ, GK 7 v MEFa Y bo—)b
LD AEBIERWEZR L (Fig 4).

% %=

GK 7 v M A ¥R ) VIR ERERBEOE T IV
BY)THLH. 9 JFhEEB L ORI S 115-HSD1 1,
FNaFaA FRFER % L 2 BORE R <2 A
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Fig. 2. Levels of Protein and mRNA Expression of 115-HSD1 in the Liver of Control and GK Rats.

Data are presented as the mean £SE. of four rats. *p<<0.05 compared to control rats.
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Fig. 3. 11-HSD1 Activity towards Corticosterone (a) and Prednisolone (b) by Adipose Tissue Microsomes
of Control and GK Rats.

Activity was measured at a substrate concentration of 2.5 uM for corticosterone and 150 uM for prednisolone. Data
are presented as the mean £SE. of four rats. *p<<0.05 compared to control rats.
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Fig. 4. Levels of Protein and mRNA Expression of 115-HSD1 in Adipose Tissues of Control and GK Rats.

Data are presented as the mean £SE. of four rats. *p<<0.05 compared to control rats.
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FAHEMMAR AT B4 F 2 — A HEGH
Wi 284 » (PPARy) %, 4 ¥ A1) Vi
T D - T D 2 EDHIHN TS, 9030 PPARy
D7 T=A MZ11-HSD1 OFHZEE L )V TH
T ¥al—2ar$HILIlLl), NEER 2
WF ORI NF I AT O ANDOEH A Y]
HL, chddb/db v AlZay 7)) gy s #4%5
Lz ERonsmEdalVFaRxro v EED
RN EBEEST B LD, §74b5EPPARy 7TI=A
ORI AZBIT DA VA VIRPUECSGETER O
—#Bid A% < & LRI 116-HSD1 ORHEIZ &
HIENHESINTHSE, 2 oL, GK7 v MEe
It 118-HSD1 133 L ABEICIE MIREEICH 5 2
ES, RETIVEIO A > A1) RPUIE I IR

® 114-HSD1 GO EA b > T b b 0 L JE%R
ENb.

AR VF I ZAT04 K& ofErEoEni: Al-
CHEEA L ITOKBREHEZ T TH LAV T
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{ Vmax fEPMENZ & 2550, 115-HSD1 i3 A5 1
A REEOBEE % L L < Rk d 5 2 L 2SR
SNz, WATOA FiEEECFRL W AT TR
YOEICEED, GK 7 v MEIZBWTa Yy ha—
NVEEL VEEICE» o 72, IR — IS o & 5
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DIk, 2 BUBERRISE T VEMI O GK 7 v M, 3>
N O — VB eI R o 118-HSD1 i3 A 512
BT A DRI HAR T o 1148-HSD1L I3 A E I T
L, ZNb6ids v X7 EB L0 mRNA BHEOZE
Bhe —HT 5T EPALNIIL o7 RERIE, GK
Ty FNTROLNEA v A VIRFEREICBIT
% 11B-HSDl OFEZEWARIETL2HDEEZ L. F
72, GK 7 v MZBF 5 114-HSD1 filt it 528 4 L R
ZILED DR TTHRH DO TCHEITRIE S NS
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