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(FZE] HIY BRI HOSUICE 8 i 35 AT %5 198 % 52 44K (soluble leptin receptor, sOB-R) ffJ A] GEAL
il Jiik 42 H 6 ~8 JAld il FEAEVE CSTBL/6 /N, ¥ LA TR 1570 M IEH IR (CD) 4 (n =21) &
B (HF) 41 (n=21), W3%5 AJ5,CD 4} HF 535 FFEHL A 3 WA, B4 7 1, 5050 T 7%
WK CRFHZGX IR ) , —HIXUIK 50,200 mg/ (kg - d)FEH ,HEH 15 d J5 O A 2HZL, ELISA
LR /)N BRI 3% nT v M98 2532 4K (soluble leptin receptor, sOB-R) 7K, Real-time PCR #6:i AT . 15 i 2H 24
HrE A2 R 3L K (OB-Rt, OB-Ra, OB-Rb, OB-Rc, OB-Rd ) } it 8 Z ¥ 4 J& % (i 10 (a disintegrin and
metalloproteinase 10, ADAM10) . ADAM17 & [H 1 & 15, Western blot & 1 T, "B JF 2H 22/ ADAMIO
ADAMI7 RIS, 85 SAHZGXTBRA i, 45 1 AN )50 & i — FHOSUNUS 16T+ CD 44 F0 HF
/MR IMIE sOB-R, CD 20 v — HI XA 200 mg/ (kg - d) 20 5 HoAl 2 20 Ho 4, HF 26+ — HSUIR 50
200 mg/ (kg - d) 415 A FH 250 BRAH oA, 22 A Gei 2478 L (P <0.05,P <0.01) ;s0B-R /K F-Tt i A
- HOBUNIGR) S AR P 2800, . = P RO b 8 98 25 32 AR L ] OB-Rt mRNA [y 335, Jf 52 711 At 7k
Thi , HE 2108 K244 F T30 B ;98 2 2K 7 Y OB-Ra,OB-Re,OB-Rd fiY | T} #4345 OB-Rt &3 —
. AR LU, 4 Z KSR OB-Rt,0B-Ra,0B-Rb,0B-Re,OB-Rd [ 335 7K -7 — HOSUIUAH 25 41 )

A IR AR LB 57840, CD 415 HF U2 A A B35 255 0 FFIEANE IEZ4 2% ADAMIO,
ADAMI17 Kiki7E CD 45 HF 4 XU 2520 SO HIZ5 0 BREA Z (R IT0 W ok, &5 —HIRL

HICRE 2 L3 1% sOB-R K-, 1A H 35 B i o ) 00 8 2 52 PR A e ik S B , e 2 2 1R R T
JE TP A9 S B8 2R 32 4K
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Metformin upregulates serum soluble leptin receptor by stimulating hepatic leptin

receptor gene expression
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[ Abstract ]| Objective To explore the possible mechanism of metformin in up-regulation of serum
soluble leptin receptor (sOB-R) in mice. Methods Forty-two C57BL/6 mice, aged from 6 to 8 weeks, with
normal body weight (17.02 £1.91 g) were randomly divided into 2 groups, which were fed with standard
chow diet (CD) (n=21) and high-fat diet (HF) (n =21), respectively, for 5 months. The mice in each
group were then divided into 3 subgroups (n =7) and administrated with water, metformin 50 mg/ (kg - d)
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and metformin 200 mg/ (kg + d), respectively, via gastric lavage once a day for 15 d. Serum sOB-R was
determined by ELISA. Expressions of total leptin receptor ( OB-Rt) and major membrane-bound leptin
receptor isoforms (OB-Ra, OB-Rb, OB-Rc¢, and OB-Rd) in liver and kidney of the mice were determined by
real-time PCR. The expression of A Disintegrin And Metalloproteinase 10 ( ADAM10) and ADAM17, which
participated in ectodomain shedding of leptin receptor, was detected by real-time PCR and Western blotting.
Results  After metformin treatment, serum sOB-R levels were increased in both CD group and HF group in a
dose-dependent manner ,for a more detailed ,serum sOB-R levels were increased in metformin 200 mg/ (kg - d)
subgroup compared with the other 2 subgroups in CD group (P < 0.05) , while they were increased
significantly in 2 metformin treatment subgroups compared to non-treatment subgroup in HF group( P <0.01).
Moreover, compared with the non-treatment mice, the expression of OB-Rt mRNA in the liver was dose-
dependently up-regulated in the metformine-treated mice of the CD group as well as the HF group, and the
expression in the HF group was increased more significantly, by the way, the trend was very similar to the level
of sOB-R. The OB-Ra, OB-Rc and OB-Rd had the same increase trend as OB-Rt in the liver, but not in
kidney. Meanwhile, Adam10 and Adam17 mRNA and protein levels were not significantly changed in both
liver and kidney tissues of the CD and HF groups with metformin treatment. Conclusion Metformin up-

regulates serum sOB-R through increasing the expression of leptin receptors, especially short leptin receptor

isoforms, in the liver.
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W PR 2 F i N S A 5 1) o 1) 1 PR A A% e Mg
R —, Hoh 2 BUBE R (T2DM) 29 45 90% , R =R
HLHTAE T2DM FEZHLH Z—, W T2DM 1Y 3 Rk
21 TSR T2DM 4 1 — 2k iR Y72y
Wy, REA I OB , B 38 e 5 AL, IR Y

T 75 4 8 & 5% 14 (soluble leptin receptor, sOB-R)
S R IR i E R R A E s T
R AEY R R XA Re . e AT A M 3R R R
AR (OB-R) 14 g S DX A fige JBt 9% 7= A=, 4 Fif 2 84 ( OB-
Ra,OB-Rb, OB-Rc, OB-Rd) ¥ 0] 1E A 4 /i, sOB-R i JiE
Y., MEBEN4EEAM 10 (a disintegrin and
metalloproteinase 10, ADAM10) (ADAM17 25 T OB-
R (7K A L% ek A, Jorh ADAMIO R R ZAR . A
PR AT A S B, SN 10, /N BB Y
Tt st /N BRI (9 sOB-R 7K - 2 3] 5 44 i 7k 7+
w U EHL AR TEAE

WTHRAAT ZAEY IR, Rz
FIRTARN Z RS, Ho R AV B 2 b Rk 7=
B e, AHIESEE i L EE T XUNGHE S 1 1 K
B (CD) 4 K MR (HF ) 4/ U B A b 98 3R
7{& (OB-Rt,0B-Ra, 0B-Rb,0B-Rc,OB-Rd) ,ADAM10
K ADAMIT {38 R S8R K P B U2 P00 — 20 4R
T HOBUN - 3 AT R 98 R A2 A AT REAIL AR

1 MRS
1.1 s B BAT B4R

{dt eI CSTBL/6 /NER 42 H R & (17.02 =
1.91)g,6 ~8 Ji#%, &5 =42k K2z 5L i sh oo 4
it KN BRI AL T R L AL A IEH IR (CD)
H(n=21) LBk E (HF) H (n=21), FHES H
J&,CD 21 J HF 4153 5 H-BEAL 5~ 3 W4, f
7 2T 2K, UK 50,200 mg/ (kg - d)
B ESEE 15 d,1 W/d. BlBRAET/MRJE ,CD 41 21
HOHF 20 18 H o HREKEUM S , &6 N B, B B4
AU AT - 80 CUKAE . IML2K ST VB LU 5/ R
ST 6 AL DIEHIRE + 284K 4l
(n=7),QIEHKE + ~H I 50 mg/(kg - d) 2
(n=7), QIEFHKE + ~HF B 200 mg/ (kg - d) 4
(n=7), DFEPIRKE + ZZBKH(n =5) ,OFIFIKE +
T HRIKS0 mg/ (kg - )4 (n=6),@FIFKE + —
FH XM 200 mg/ (kg - d)2H(n=7),
1.2 &K H

/INER sOB-R il Bk f0 28 53 7 1050 & (& B AN
H]), 21 ¥ RNA 42 B 7] ( RNAout Tiandz 23 W] ),
M-MLV Jz #5857 & ( 52 [ Invitrogen /A H] ) , SYBR®
Premix ExTag™ 1l ( TaKaRa 4% &), OB-Rt, OB-Rb,
OB-Rc.OB-Rd 5# i1 A= TAEY) TR ( L) AFRAF
A, OB-Ra, ADAM10 ,ADAM17 5|4 i1 & J14% ( L)

N FE A . Page Ruler™ Prestained Protein ladder
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(Thermo /\ @] ), Bio-Rad Protein Assay ( Beyotime 7\
Al), bt Adaml7 Z 5EBEHTK (L Abcam 24 H] ),
HPTAdam10 £ FEREHUA (Biorbyt 2] ) .
1.3 BRFE % 9% R K& (ELISA) 46 /s R 2 32 sOB-R
*-F

/N BRI 2% g AL A /N B sOB-R i EK 42 922 73 B 1k
50 L, R FE S B BE AL TR R RRORR &
WA THRAE
1.4 %R AZ=E PCR

FURE R BB RNA 2 IBURF M-MLV 5305 55
) U WY A R AR 2 TR 58 U ' 4 2 RNA 2 R K
¢DNA & i, %t E &= PCR % SYBR® Premix
ExTaq™ T, 4360 4558 WL A6/ BRUFF 5 404 OB-
Rt.OB-Ra, OB-Rb, OB-Rc¢, OB-Rd, ADAM10, ADAM17
1) mRNA L3k, 51 W3R 1, &0 95 C 30 s
1 AME#E,95 C 30 5,60 C 30 5,40 MR,
1.5 Western blot # ] /s & AF. B 48 22 ADAMIO,

ADAMI17 8 % ik

KA 2R R AL 2 RAEE B 1, B PR R
M Fl BCA (Beyotime 2\ &) ) ¥, £& Loadding Buffer J& %]
JE# B 10 min, 22 P )5 f# 77 T - 20 C 9K 46, SDS-
PAGE MUK )G, G # 2 PVDF [ - M (11
18 590 B AT YR ) 4°C B AR, IMABUA, FUA MR 53
SR Sebt ADAMI0 £ sa BEHTAA (1:500) , Adam17
(1:500, Abcam) , BATE /N R, B-actin IgG1 (1: 500, Santa
Cruz Biotechnology) ;4 CHE R & 1 4%, IN A BRI 4
W EFRICH BT 1eG KBt/ 1gG (135 000, h
AR ERIEE 2 h, iz ¥ O6R1EE 3 ~
5 min J5 5 (Bio-Rad H L7 & I6A0) o R H] Tmage
Lab 53 Hr 1R

1.6 %itsoH
K SPSS 13,0 GEi 84, i PR H x + s R,
Z 8] LBk R R 225007, LA Excel il &,

2 #R

2.1 Z—FRURF B4R M iR R ¥ sOB-R AP
16 CD 41 HF 2H v, — W SR 24 2H 19 1l 2
sOB-R 7K -5 Z5 1R /K 41 e 48 389 T i, 22 790 o 4O 1k
CD g+ — 1 SUNIAEG 751 B 4L [ (28. 83 +5. 46 ) ng/mlL |
571K AL[ (18.60 £1.65) ng/mL ] AH bbb i A i 2%
(P>0.05), BRI (42.65 +2.65) ng/mL] 5HAth
2 TR 2 (P <0.05)  HF 21 — B RUIIAIR 741
TR A S K F R B T [ (46.67 £6.86)
vs (72.10 £8.49)vs (27.52 £2.60)ng/mL,P <0.01 ],
2.2 PRI IELE LR P B &2 A B R A KR
1E CD 1A HF 2l v, — HOWUICH 285 41708 BRUH- 228
OB-Rt mRNA 335 5718 /K A FL A N R A B T
Bro CD 2 —H UK 50 mg/ (kg « d) ZH A IT4H 2 OB-
Rt mRNA FikFHmE A B2, —H OO 200 mg/ (kg - d)
HFGRW B I (P <0.01), HF 4 57818k 4 L
B, ZHAUIK 50,200 mg/ (kg - d) 41 B9 iF2H 21 OB-Rt
mRNA Rk 45 (P <0.01) , H 2 EARE . R4
WA, OB-Ra, OB-Re,OB-Rd /iy mRNA # ik 5 OB-Rt
mRNA FIREAbEH—F (£ 2),0B-Rb 7£ CD 4 W]
Ak, e HF 41— H UK 200 ¢/ (kg + d) 41 2 & T+
m=m(P<0.01),
2.3 WA ARAAFIELE LR P Adam10 Adam17 &L 49
1£ CD 4}z °HF i, —H XK 252 S5 281Kk 4l
Feis, ADAMI0 % ADAMI7 () mRNA /KOG & % ok
A5 (F 3), Western blot ¥ 4% 5 i 7, ADAM10 A
ADAMI7 R HK P28t B2 (K1) .

*£1 SEWPEREE PCRIIWHET

B AR GenBank % 5% 5 519FFI(5° —3) P37 B (bp)
T — LU CAACTGANGGGANGACACT "
Mice-0B-f o105 i ATGOACTOTIGGGAAGTTGG 4
-0 o107, LI TOCTITIGACIGGTGAGGCA "
-0t nos.1 i GTOACCTTTGGAARTTCAGICCT 13
M0 s10p 1 T CCTTTICGAANTICAGTCCTTG
- o079, LB TUGAGTAGAGAGEAGCCC s
i 0096156 L GTCCTGGOAGATCACCTCC .
Mice-B-actin NM_007393.3 L CTGTCCCTGTATGCCTCTG 218

N : ATGTCACGCACGATTTCC
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®2 LHEHAEE PCR &I EH/NRIFHLAH OB-Rt, OB-Ra, OB-Rb, OB-Re, OB-Rd £ [X] mRNA #9148 3f & i& 7k F

(x+s)
45 n OB-Rt OB-Ra OB-Rb OB-Re¢ OB-Rd
EH R + Ak 7 1.03 +£0.34 1.02 +£0.23 1.02 £0.30 1.00 £0.06 1.02 +£0.25
K + ZH UL 50 mg/ (kg - d) 4 7 1.63 £0.18 1.71 £0.16 0.69 +0.16 1.02 +0.13 0.69 +0.27
ERRE + ZHBUIK 200 mg/ (kg - d) 4 7 5.26 £0.89" 3.01 £0.60* 0.32 +0.09 1.97 +0.25" 2.48 0. 15
ENSKE + FEimAk 5 2.68 +0.096 1.08 +0.73 0.69 +0.26 0.97 +0.12 1.22+0.23
SRR + ZH UK 50 mg/ (kg - d) 4l 6 4.96 +0. 88° 2.8420.18° 0.77 +0. 15 2.60 0. 18f 2.55+0. 16"
R + —HI UMK 200 me/ (kg - d) 20 7 9.11 £1.33% 6.13 £1.02% 2.39 £0.59'% 4.58 £0.11"% 4.82+0.03%

a:P<0.05,b:P<0.01,5 E¥4A + BIKMEIE ;¢:P<0.05,d: P <0.01,5 EH4A + = F K 50 mg/ (kg - d) 234 ;
e:P<0.05, f:P<0.01,5 Z A4k R + AMAKMELE ;2. P<0.01, 5 Z4%E + —F UK 50 mg/ (kg « d) 2ArbE

%£3 AT E PCR#&NEA/NFRIFALH ADAMIO, FH, 3 4558 2, TR I rh i S R 4k 5 R R

ADAMI7 £ mRNA R REAT (1 29) AT AT 150 26 1 S 30 B B,
AL n_ Adaml0 Adaml7 SOB-R (/K55 T2DM ik | 25 5 i 1) 2% 7 5 b 3 171
DRI T L0 O OT 0 e A SOB-R AP B, S
50 me/ (kg - d) 41 7o L0001 1072007 RAREEIL IS, A sOB-R /KTt F AT ai
ERKAT + —F AU WA ST B, — B OSUIEE - /N BUM %K sOB-R 7K,
200 me/ (ke - d) 4 7 0.76 £0.10 0.85+0.10 i \ N e e . -
e KL s ovs01s 0,81 £0.00 1%?%519%1&?1% BEMIEGEAA G . LRGSR,
FEHE TR + I OUIL e 0 sra00s 0522000 sOB-R 7KF-FE AU AT BEAE A M T2DM f8 35 ARtk
50 mg/ (kg - d) 4l AUGER SRR, \TEES S T H UK REREEH
R + AU 7 0.8840.05 0.84 +0.09 CAWI R, HFIEE 22 K2 15K sOB-R Y &

200 mg/ (kg - d)ZH

BORYE ABIEGS 45 R, XUIRE 3% E R
NS 2R 32 AR B DR e 3k, (B0 5 IR 38 52 AR A R ik i
ARFEZW, CREEHHERZIRA 6 FiE Rl
(OB-Ra,-Rb,-Rc,-Rd,-Re fI Rf) , ‘B4 134 [F]—FE A
(db) 2ty , AR e S Ja i Tl R . Ak 2
35 DU R, £ 45 %2 L (OB-Ra,-Re, Rd) S !
(OB-Rb) 48 M2 Ik iy Rk e F 510 Mk,
ITE BN T8 3R A2 A P ik 9 B i (OB-Re) |, Jf:
JE— 2P T UM 98 3R 32 1A 4% I B 3R 8 1Y 52
Wi, 25 R, BN 202 bR Y Z K (OB-Ra,
OB-Re OB-Rd) , X 5 Ik v 4% 8 22 52 {4 B4 AT (3%
SN o RIS, X U 2 08 AR SR A
7 L T Jm AR R ADAMI0 & ADAMIT 335 iy K
IMZERE 7R, XK 225 5 R koK F . 23

ADAMI10(84 x 10°)—

i 1)) A —— —— — — —————

-

ADAM17(93 x 10—

B -actin(42 x 10—

1 ERARAR + AR A2 B AR + = F I 50 mg/ R, HXUICT L% sOB-R ) 7K 2 22 8 i
(kg - d)4;3; EAFAA + = F 2R 200 me/ (ke - d) 415 SRS U 26 250 R0 22 S A TR e R ST A
4 BRI + AR5 B IRAKA + = T MUK 50 mg/ e : \
(kg + d)20;6 . FH M54 E + = F UK 200 mg/ (kg - d) 41 FHWE B Z HOSUIR 3 db %%%&%%Eﬂﬂlﬁ%£,
A EFRAMB: &Ik TEAMLE A Fr it —20 B
1 Western blot il & 21T A4} Adam10 Adaml7 & H %Kik JH O 2 — U 8 1 ) i S e, H T E

s e (25 O L A 5 B A 3« 0 o) TR 5 2 WA T
¢ A S L 202 A IR 22 B TR
SOB-R B A MK I W B3R P f T 30 8 4 (0 26 RUEdiaE, — P SUMII 46 — Bk S K A IV ( DPP4 ) | M T
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