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HE %20 7k AR R I 2023 P9 G I 2 0 i A0 8 B, UL A 000 ot % - yil = 16 VLT 952 IR 2R L WL 568 I3 A= A 8 b , [RIEs) i
Western blot 5 QRT-PCR Jy sk MG 2L b 118/HSD 1 5 MBS AT SCHE S N IO L RA R . B8R : Je N4 5
PERERR 11B/HSD /N R . RIS 12 85 P AL/NUARTE L N IERE i 1 5 %A B 25 5% . Fabp-118/HSD17 2/ i
T 23 AR O AR T 1E 41, At 2 AL FE FR B W] 8 028 L 18 Fabp-11R/HSD 17-41/INRUIE U7 40 2 HE Y (2, 7] DG D 25 360 LU 1F
A1/, FLUBH IR 2 A0 5 28 A0k I (2 5 T X HR 41, Western blot 15 QRT-PCR 45 % {75 Fabp- 113/HSD 1 /NG i 41219 118/
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The role of 11B/HSD1 on disorder of glycolipid metabolism
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[Abstract] Objective: To investigate the effect of 11B-hydroxysteroid dehydrogenasel (118 / HSD1)on glycolipid abnormalities and
its role in the development and progression of obesity and insulin resistance. Methods: The adipocyte-specific- 113/HSD1 knockout
mice were constructed firstly. Five mice of 5 weeks-old adipocyte-specific-118/HSD1 knockout mice and C57BL/6 mice were selected
separalely to establish the model of obesity (DIO) induced by high - fat diet. After feeding 5 and 6 weeks, mice were processed
intraperitoneal glucose tolerance test (IPGTT) and insulin tolerance test (ITT) , respectively. Mice were sacrificed after feeding 12
weeks, and the weight of body and visceral fat were measured, hematoxylin-eosin staining (HE ) was subsequently used to assess the
degree of fat vacuoles change. The levels of blood glucose, triglyceride, cholesterol , urea and creatinine were also detected. Expression
of 118/HSD1 and some markers associated with glycolipid metabolism were analyzed by Western blotting and quantitative real-time
PCR. Results: The adipocyte-specific-113/HSD1 knockout mice were constructed successfully. There was no significant difference in
body weight, visceral fat weight between the two groups, but the adipocyte-specific-113/HSD1 knockout mice decreased concentrations
of serum glucose and size of adipocyte, and increased glucose tolerance and insulin sensitivity , compared with the control group. The
protein levels of 118/HSD1 and transcription factors peroxisome proliferator - activated receptor gamma (PPAR -+vy) and CCAAT
enhancer-binding proteins alpha (C/EPB-a) were obviously lower in the adipose tissues of adipocyte-specific- 118/HSD1 knockout
mice than that of the control group. Conclusion: The down-regulation of 113/HSD1 expression in adipose tissues can reduce the lipid
droplets deposition and improve the insulin sensitivity in DIO.
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11B-F2 HE 2K [ B i &0l (11 B8-hydroxysteroid de-
hydrogenase, 113/HSD) J& —FP Rk /R T , 32 24E
TR ST ER S B AR W ) (9 AH B 4,
PARNZEAY 11R/HSD1 J2&— B E F1 T 0 40 5 e it
W — A% R B R (NADP) MK e, H A A4k A
IR AN, AT LU 8 A R S I R 2 I
. 11R/HSD1 e N FZA FICTEER AT (A B
SR S5 [ A 1) B TR R R R O B T R
5 [T ) [R] 10 2 40 T A AR DU 4 0L EE 1 F ke
M R T 2 AR . 11 R/HSD2 A S T A Pk e
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Ak AT T T % W B 5T 9 2R A Ak Sk TS S I I RT Y
Fiyo FERFIE BERFALZY KM KA Rgeh, 2
L1B/HSD1 ZHEAEF™ . Beli JHIESE—Leg] 400 Ky
JF A B AR X AR A AE R & A % RS ]
A, FELL, 11R/HSD1 5 8 bk B AR 4 Ak FoA
e B2 ], I 11B/HSD LG FARIEE S
AEALHEAE I B S 2= Ty T AR 2

AR PR 20 2 4 B o K 2E A K Bl W T 5 T )
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1.1 ##

C57BL/6J /NI B B 5t R S W r5E B,
Fabp-118/HSD17/)N B i1 B 5 R 2 = W i 50 e
g, ISR [ 3 [ Research Diets 23 ] ; I B
KA K 3 4R ) [ 8l Bayer 23 ] 5 113/HSD1 HiiAk
I F 5% [ Abcam 23 F) 5 3o A6 Wy M40 A W0 2
-y (PPAR-y)FL A . CCAAT/HE 3 F- 25456 - (C/
EPB-o) HUMARIA [ 25 [ CST 2 7 5 41 % TG Bkl

H 3¢ [ Santa Cruz 2\ A ; B-actin LK B 32 [E Pro-
teintech 2 A ; FIT 25 A R i 4 N DTG . T4 DNA 34432
fi: \DNA 2R & i \ Taq i} & J PCR A <57 SYBR
Premix F 204 H H 4 TaKaRa 23 7] ; TRIzol 14 H 3 5]
Invitrogen 23 F) 5 & I K g B B A TAEY) TREE:
ARIRSAFR2E] ; DNA Marker D1.2000 . RIPA 75 124
FfFI  PMSF 2 B 55  SxH Ik EAEZE vl E
¥R R R A s BCA J vk B 1) &0 56
[E Thermo A 7] ; 25 [ marker 4 B 26 [E Fermentas 2
) ; PVDF 0 [ 26 6 Millipore 24 5] o 51¥1H i
Invitrogen 2 Al 5 A (1) 6

F1 FERAAL4FRIERRR 118/HSD /MR EES I HF T
Table 1 Primer sequences specific for the identification

of adipocyte-specific-113/HSD1 knockout mice

EIE7 B2 51975 (5'—3")
HSDI1(1) CTGGGAGCTTGCTTACAGCATCA
HSD1(2) CATTCTCAAGGTAGATTGAACTCTG
HSD1(3) AGTCCATGCAATCAACTTCTCGTC
Cre-tF TGCCACGACCAAGTGACAGCAATG
Cre-tR ACCAGAGACGGAAATCCATCGCTC
11B/HSDI1-F AGGTCCCTGTTTGATGGCA
11B/HSD1-R CTGGCAGTCAATACCACATGG
GAPDH-F TGTGTCCGTCGTGGATCTGA
GAPDH-R CCTGCTTCACCACCTTCTTGAT

1.2 F&k

121 DRARALEE

PCR %58 /N B JE PR Y . BY R 14 H 3% /)N BURR
FE 8 2o W S5 B BUEE IR 41 DNA, ddH.0 ¥ i
4 CAAF o 53 PCR K 3t g W58 Jie i Pk 46 e O
K%, PCR 5% & : HSD1 (1) ,HSD1(2) . HSD1
(3) .Cre-tF Cre-tR, JZ W A& Z A 20 L, J2 b £5 14 -
95 CHAEVYE 5 min; 95 CAE 14 30 5,58 CiEB k30 s,
72 CHEAH30 s, 40 G 5 72 CHEff 3 min, 4 CIR
f£. PCR LT 1 10 WL JEA 770 i W 5 e v Tk
Y e /N R R

QRT-PCR Kl 515 2H 2 118/HSD1 mRNA (3%
15« BEFLEHL 8 J& 1 PCR %22 ) Fabp-11B/HSD17/)y
B[] [ 1 BR CSTBIL /6 ZINBR , 368 3k S5UHE b 1 v
WBESE BRI 2, A8 pmict, 57 BRVRAE TIRA
TRAF . BERPEERRBEALEL 3 HOR I TRIzol I HUEL
RNA[D (260 nm)/D (280 nm) F {8 1.8~2.0] , 2R )5 ¥
BSRA  cDNA L BT 4 “CLRfF . 22 & PCR KA i
H AU 118/HSD1 HE I FRBH L . PCR I AR F
20 pL, S FESF :95 CHIAEM: 10 min; 95 CAEME 15 s
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55 CiB 2k 30 5,72 CHEMH | min, 40 PG, S 45
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Western blot 4 il /]y i, 11B8/HSD1 & FH /K 1Y
Fik  HEHL Fabp-11B/HSD17 /)N B & C57BL/6J /)N B
JIE W 2H 4186 1 5, BCA ¥E 1 5 S 28 1 e BE , LA
4: 1 He )5 Buffer R4, 95 CZZ 1 10 min, # W4T
10%SDS-PAGE # 1% HL Uk 5 % 55 (95 'V, 90 min) ,
5% B RE WhR 1 TBST & i k¥ £ 041 2 he 435Il fimA
—HL 11B/HSD1 Hifk | B-actin Filk , 4 Cid 7 . TBST
PV, 10 min x 3, INAAHRL ) 9T, = IR R P20
B2 h, TBST ¥4, 10 minx3 . ECLAL2: &G
W i £
122 #3ADIOKER

- E S HfEdE 5 R CSTBL6T /N A 5 HUE
PE 5 FE#4 Fabp-118/HSD 17 /NEL, 45 F 12 R IR £
(HFD) , fa 3 FULHA sh s i ey R 40 &
ANERARTE 2 1, R R AR SR AARCER s 128
123 # H4Eat2 X3 (IPCTT) Fe bk £ 2 & 8 5 I
(ITT)

/NEMRSR S R AR A, 55 2 R T IPGTT
IRIG, 26 s VE AT A A0 (209% , 2 g/kg) , 439 TR 5
HIFIE ST 15.30.60 F1 120 min I 28 B 3 ik
SR I Y 0 B AR A

/NERMESR 6 FA 5 AR R, 55 2 RIFATITT ik
B, 2N s R IR 25 (1 Ulkg) , 20 ) T3 5w A
S5 15,3060 F1 120 min JFIAUBHY 28 2 bR R I W
I it WE AR A
1.2.4  HERSARH 5470 2

/NEMRSR 12 JAJ5 AT S SRR I, IR Bk 2
B, pK #5815 min, P14 °C, 3 000 r/min &.0>
20 min 5 B E3E R4 H SR AT, e 25 18
M (GLU) L H Il =g (TG) . & B [ i (TC) | LI
(Cr) JRZEE (BUN) ZEHERE A A8 br
1.2.5 JEHrLA 248k 4L 22

AL FE /N B BUIR Wi 4H 23, B AR 43 54 : O BE Wi
L FRE ; @47 1Y) A HE % {4 ; @ QRT-PCR F
Western blot ¥ ll PPAR-y .C/EPB-aff) 1A .

1.3 %t riE

PS5 LI R bR 2 (x + ) 3R . QRT-
PCR S 45 9 8 1 A CoffL, FTAS{E LLINZ: GAP-
DHAREJE T 24 @ s R . #i A SPSS 22.0 &
BT B T o i A GraphPad Prism 5 3K (4647
YEREL o SR FORUIN ¢ 4 36 F1BRL IR 25 22 437, P < 0.05
FIREFA G EE L,

& R

2.1 PCR %2 Jig by 48 24§ 57 M 3R T1B/HSD1 s &
A HA

BYHC 14 HI%/MT R , 38 5 By @5 P iU
DNA #1758 (R 45 R WL 1) . 464,466,468
469,471,472 .474 4 Fabp-11B/HSD17 /NG, 473 Hy
Fabp-118/HSD1" /)Ml

463 464 465 466 467 468 469470471 472473474475 P B6 N

-
: S— -— — _— - - B
463 464 465466 467 468 469470471472473474475 P B6 N
—
— — - — e — — — o
C

A:HSD1(2)+HSD1(3)51%5 (172 bp) AT 5 HF 4= 51 (T 138 bp &b
B —ZHF) 405 T (T 172 bp Ab I B BA— 45745 ) 24T (T 138
bp A1 172 bp AL [ BEPT 45 454 ) 5 BLC: HSD1(1)+HSD1(3) 514
(242 bp) 2 Cre 51491 (377 bp) AT YU AR 7 20 ZURF 57k Bk 118/HSD1
FERUINEL. B6: BAMEXTHIR C57BL6T, 7 B6 HE I 41 DNA ; P+ BH A%}
RGN 28 XTI,

1 FERrAAY MR 11B/HSDI/NR PCREELE R
Figure 1 PCR identification for adipocyte - specific - 113/
HSD1 knockout mice

22 DRMHFHALIBMHSDI AR FRLEG
NS OE €

FEBUIN BT RNA AR (A 5, il i QRT
-PCR Fll Western blot £ AR % %2 i i 4l 4L+ 11/
HSD1 1R IE1E B, AT L& ) Fabp-118/HSD1 /)M
11B/HSD1 2 1k Bl & /b F X B 4 1E % /N )L, Fabp-
11B/HSD17 /N 11B/HSD1 Fik = AE# /D (K 2).
23 SRR A R TR IR E R

Rt A 2L /N B D e R S 0 O R R
JEIRE, B R FRE LU G A H A fk (K1 3A) . Fabp-
LIB/HSD 1™/ B 5 1 %o B8 /)N B A 5 A8 b TG BH I
25, W/ BUE TR A R T g i, FREUCH
o WAL/ E L TC I B 22 7 (K 3B) .



38455 41 B . E MR 46 L1IB/HSDL S IR 5 p A oe e =gt [ .
201844 H B ERRA S I (A SRR ) , 2018, 38(4) : 464-469 - 467 -
A g lS x2 BIERETIERERIEHEXENISRIZNT
ﬁ Table 2 Effects of HFD on glycolipid metabolism related
3% 1o biochemical indicators (mmol/L,x +5)
205 * HARAE bR C57BL/6) Fabp-11B/HSD1™"
oy ’;‘ . ZE HE B 12.13 £ 0.90 9.14 £ 0.49°
=00 CSTBLI6] Fabp-1 IB/IHSDl”’ Fabp—ll 1B/HSD1™" i =Hg 1.18+0.38 1.35+0.14
A [ 4.65 + 1.15 5.63 +0.51
B C57BL/6]  Fabp-118/HSD1" Fabp-11B/HSD1™ PRE 7.62 +0.63 6.96 + 1.44
JWLEF 28.20 + 3.27 25.00 + 4.85

113/HSD1 32 kDa

A:QRT-PCR KM A8 D541 40 P 11B/HSD1 mRNA AHXf ik i, 5
C57BL/6) /N HEHE,"P < 0.05(n=3) ; B: Western blot K6 i i £H 41
FIH 11B/HSDI fFik
2 AREEBU/NRIEEL 118/HSD1 mRNA 183 R iA

EREARIE
Figure 2 The expression of 113/HSD1 in adipocyte of dif-

ferent mice

A 50 *CS7BL/6J(HFD)

#Fabp-118/HSD17(HFD)
40 -
=30
il
% 20
10 -
ot—r——
1 23 456 7 89101112
MR TR E] ()
B 87

JE Wi (g)
+

C57BL/6.'I(HFD) Fabp—l]B/}'ISDl’/’(HFD)
A IR IR ET IR SR T PR DR RN BRUR EE 9 25 7k 5 B o R TR iR
Fr T PIRNEE R AL/ N USRI 122 (n=5)
B3 SEREXMNREEREHEENZN
Figure 3 Effects of HFD on body weight and visceral adi-

pocyte lipid accretion
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4 BRSO R AL R ISR AR % AL A
##m
Fabp-11B/HSD17 /)N Bl 23 i A B A5 %) 1]
22 A GTF (P <0.05) 5 1 H i =B R
e JRER IE S AR E 25 (P> 0.05,%2),
2.5 BRI 50 R RE S HE A B A M B AR
e ABRAL)
TPGTT 25 2% 2 W ML I T S e v 2 40 76 0 0 T

I

5 C57BL/6) /NRLLLEE, P < 0.05(n=5) ,

J&i , 1IE 5 CSTBL/6 /N BRI BHAE 7E 30 min J5 35 21 M b
Enide A, Fabp-11R/HSD1™ /N FUZE 15 min 345 1fil
WE WA 5 v 2 R (I 4A) o ITT 45 R R WIE s
SP IR 5 ZE T, WAL/ BRI A A (B AT BH g 2
5 (Kl 4B).

A

30 - ~-C57BL/6J(HFD)

* -#TFabp-118/HSD17 (HFD)

= 20+
[=]
£
=
% 10_
=

O T T T T T

0 15 30 60 120
Fsf 7] (min )

B

10 - +-C57BL/6J(HFD)

-=Fabp-118/HSD17(HFD)

—~ 8-
=
[
£
E 4
=

2.

0-+— . . . :

0 15 30 60 120
A i) (min )

Ac/NRUESR 5 i S5 AT IR I A 48 B T 2 18 (IPGTT) |, 2
L B (A, 4L E P < 0.05(n=5) . B:/MRMETE 6 J8 5 E 1 71
By 2R i (ITT) |, R KB I B (n=5)

B4 REIFSHIERIER SRR DRI
Figure 4 Effects of DIO on IPGTT and IRT

2.6 ZIEE TR RIS AR IR F R E
X LA/ N R BB T L 2 HE YY) B e
ATLLE B 7 40 200 S PR bR 118/HSD1 /)N Ui
JE W2 A i/ NFIE R C57BL/6 /N (ET5) .
2.7 ZIRARR T M4 RS 4142 P 11B/HSD1 &
HoRE R AAR & B T 69 & & A L
BB i gH 2, il 3k QRT-PCR F1 Western blot £
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C57BL/6J (HFD) Fabp-11/HSD1™ (HFD) AR AR ZH 2 118/HSD1 YRR TE I . 4551 i

IR, BB RN Fabp-11R/HSD1 /N 11B/HSD1
FIR IR T IEH C5TBL/6 /N KL 5 BEAE 135 AR

N o ST
N

S e S T E T PPAR-y . C/EPB-oENS i 4141
e ‘@ B § ST YRR 5 11B/HSD Ak H—E (K 6) .
\ / Ny ) {
= \ | g 2 g =

> g "Ny § < \ Y <
f } b SR ) e o G
El5 DIO/NRAEIHELRHIRIEFHE (x200)
Figure 5 HE staining of adipocyte from DIO mice (x200)

3o i

VFZAR 5 5 s W e UHs 3 LR =
MBS R AL P PR e B KRR s e

A B
15 15 15
ﬁ — x4 —_— < — CSTBL/6]  Fabp-11B/HSD1™
ay s ®
Z10 z 10 Z 10 pear-y | R 50w,
= £ £
= : : .
Z 05 Z 03 £ 03 C/EBP-a 30 kDa
: = 2 (] s — o
— 2} J a
=00 . . 0.0 . . 0.0 . . ,
C57BL/6)  Fabp- C57BL/6]  Fabp- C57BL/6)  Fabp- B-actin [ 4 1D
11B/HSD17 11B/HSD17" 11B/HSD17

A: QRT-PCR &Ml fig i 2H 24 rf 118/HSD1 ,PPAR-y .C/EPB-ce mRNA MIXf ik, "P < 0.05(n=3) ; B: Western blot &I g B ZH L& 1168/
HSD1 .PPAR-y . C/EPB-aff) ik,
E6 WH/MNRIEHAL D 118/HSD1 RAERRREEXEFHEARIEER
Figure 6 Expressions of 113/HSD1,PPAR-y and C/EPB-a in adipose tissue of DIO mice

Wi K OB R VAT SRE ) R 257 ALV A5 HE
Jo 5 R HCHT AR S SN R O, 11B/HSD1 7E
A PN 1 32 B P2 T T P P W B B0 3R W
HRAEAE T, 0 el AR B Jo 8 2% T 1 k52 i Jig Ay 241
BU A TR B RS 2 OCHE ™ AIEEMEA
AR AT (kA BE A2 E 1T 1A g 17 2 1 534, I 22 i Jo 76 2

MR
JOi 17 2 U R A5 IR I 4 AR BR8N s

YN 2, N B A T 43 40 A 35 A0 T
Y A A . IR A o fe A B 3 AN B B
A3 A RTARRE 7 4 e AR KA S A i S e R
ToHEY 3 DA LK o . 2R SRR 7 L H R
PPAR-v 1 C/EPB-o7E | 7 21 it 1) 43 fb o 7 4%
WL E A, M AR B B e
113/HSD1 [l A HAG 4 2F i 7 248 B 43 1 iy 1R
FA™ o PPAR-y AT LA 47 41 i phy 1 5 A K
1] I 200 o fe Ak R A 3 WA Ay e 5 2 4 )
PRaBFEHY O SCHRIGE ZE R I 2 2 b, 118/
HSD1 7] D)3 b JNK 3 56 8 45 3l 5 R ACHT ™. ¢/
EPB Z % 1) 5% K 2087 11B/HSD1 £ Py 1)
Bk, C/EPB-a P LU HE 11B/HSD1 iy k22!,
A4 B 15 248 3 Ak kg o5 2 i 1 200 g ok et o
11B/HSD1 () #3555 PPAR-y #ll C/EPB-o—FF i 3%

S0 [ R~ |4 QS = RN oV S SRy 8
TR EE A R, BT LR AT ST DIO AR
Nt NP AL/ N BB AR i AR fb 1 0L . Mg
15 240 B P A B 2 Fl AR A 48 L o) S A 7
SHEFREDOE I . ARSIK T, Fabp-118/HSD17 /N
JE W7 24 Jf 44 5 HE 1F % CS7BL/6 /N B4 /)N . Fabp-
11B/HSD1/NER AR Wi 421 PPAR-y .C/EPB-a ) 3
KRR T X BB . Fabp-11R/HSD1 /N KLY 25 18
IMWERN IPGTT 2% 5 th & A 241 /) U Je 5% 28 e
f FIEH CSTBL/6 /N, 59156, 118/HSD1 3 it
P& PPAR-y I C/EPB-oZ S 1E T RN A0 434k, A
M2 5 R8 BIE B 5 2= 1T . /N R 1D 41 U8y
SPERER 118/HSDL J5 , BRI A A2 /)N, Ji &5 2= HHT
WG F] T3, Fabp-118/HSD17 /)N Fll C57BL/6)
/NERAE R = IR R A5 R E AR L B R
— LA AV AR AR AN ITT Jo I S 22 5, T RE R R R/ ER
SURNBM A ZURE MR T 118/HSD 1, /NEIF2AL
PR BR 0 AR 32 R AL 52 ), ELA R A AT 1
it — 0

ZE TR, 11B/HSD1 XA s 41 e i 43 Ak 31—
FEAEH, BB 11B/HSD1 AT LUXE ik & 25 g = A
3R . T1B/HSD1 5 I8 i K Ji 5 2B B IR
A0 AL A R AR SE . 11B/HSD1 A 2k
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