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[ Abstract] Betatrophin, which was found by Yi et al in 2013, is a secreted protein mainly produced
by liver and adipose tissue. Betatrophin can promote pancreatic § cell proliferation significantly and specific-
ally in mice by regulating the expression of cell cycle related factors. Moreover, betatrophin can also improve
glucose tolerance in mice and participate in the regulation of glucose and lipid metabolism. The function of

betatrophin that promoting B cell proliferation and improving glucose tolerance makes it prospectively to be a

new target in the treatment of diabetes.

[ Key words]

W PRI A — ™ B e 3 AR B . 58
11,2013 4, 2 BRA 3. 824 N A PRI , Tl i1 312035
SRR IS, 9242 o IR S B B B 4R
5 RN H SR SRR A AR WL, 2013 48, Yi
S5 R BT — PR A U RUBE R B 4
S AN & B A0 5T i O el R T A 0 IR
1 HoAin 44 Hybetatrophin , 33X — % S 25 W% IR 1976 97
R T BT A B, 7R U betatrophin f — B B0
betatrophin 5 [ % B 21 i34 74 it )¢ 2 M betatrophin 5
Wi IEACEE C R IATERA
1 Betatrophin #fi&

1.1 Betatrophin B & PLANSE R 25 #2013 4R,
Yi %52 SO61 (— 7B I 2 57 1Ak BELIRT 7RI ) 1 4 i
By A/ AL, FEWE SR T TRy B AR i H 4
AOPERR IR T, BB T —FhBE 35 HL A S v /)
SRR B 40 A 2 ] G ER B B AR o e ) R A

DOI:10.3760/cma. j. issn. 1673-4157.2016.04. 10

YEH B 2100730 bt i E 2Rk B, b st B A s 2 e, b
SRR B N AR IR, TAE TR 43 WA S S IR = M A AL R s

HAEMEE  FBRIL , Email ; fygong@ aliyun. com

Betatrophin; B cell proliferation; Glucose metabolism; Lipid metabolism

FKs Hodir 44 A betatrophin,, 2% HE K 7E N0 E J5 fir
4 4 C190rf80 ( chromosome 19 open reading frame
80), 7E /N B o Gm6484 . H. th % FK Sy ANGPTLS
(angiopoietin-like protein 8) . lipasin , RIFL( refeeding-
induced fat and liver protein) F1TD26 ( hepatocellular
carcinoma-associated gene TD26), A betatrophin
PE 7 78 19 5 3¢ 0 fA p13.2, fif T 3 [ Dock6
(dedicator of cytokinesis 6) BN & T, 7 AT HE 1S B
HAURRIA, /N betatrophin J& K 5 7 T 9 544 fh
T BRAERT A 107 21 28 3k oh , T 725 R
AR AN A . Betatrophin B A7 4 > 4b
B, St b 198> 22 H 18 2H B 1Y) 43 WA PR 28 1 e,
AHXE 4> F B 2y k22000, W EL K S H
betatrophin =z FELR Y. A/ B betatrophin £ [ A7
73% (1791 —BUHEFI82% (AR LE

1.2 Betatrophin A9 MLAEFRME B 76 {8 BE AR A9 1ML
AG R AT K i 3] betatrophin 8 1112, 3¢ T HAB IR U
JEE, PRI SR A8 0 5 v A T) T AT 380K 22 5, KRBT
59.5 pg/ml ~45.1 ng/ml"™' A 24§ ¥4 1 betatrophin
YR FEE B AF IR OB K TN . Betatrophin 19 1 75 7K



- 254 - [ P 9o R i 27 2016 4E 7 A5 36 %55 4 ] Int J Endocrinol Metab, July 2016, Vol. 36 ,No. 4

FAREAENE BI2E S, ot B TN

1.3 Betatrophin [ 3Rk

1.3.1 @8 5 & MirisinGE{E B betatrophin 93
B HEEAEME#E betatrophin (Y F K, AL T
betatrophin /K E-7E48J52 h#k 23 N35% ') . 4k
B/ B R, H 88 7 2 20 E
betatrophin [ % 5% 7K SF- 73 51138 hn T 80 4% A12 45
AHOCHL I B9 A 3, ) 2 W ol Al Ry ) 4 W -5
PR, IS P4 B B8 e 7K A5 0 s g e A4 JR
(ChREBP) "*' | #i% ) ChREBPfig 55 betatrophin i )
T-HB A7 1Y ChREBP &5 & {7 s AH 45 &, M1 £ i
betatrophin[ﬁ‘]%%ijj[g' 07 B A R ZE A FH3 T3]
JIg 15 240 Jfl )5, JH: betatrophin §% 5 7K SF- 34 i 1 3 35
£33 Firisinkb 3N KU , FLAE i 4141 rhbetatrophin
[ IR R/ R T L A2t BE—
SRR, irisinif i) TG p38 22 24 )i i Ak 28 N , 12
RS & 1 A9 3R 38, 3F M 42 #F betatrophin 1)
ik,

1.3.2 MR IRSEIH ¥ o GEF il betatrophin (1Y 1A
AHFEHRE , MR AL+ o Kb FR3T3-L1 AR i 41
JLFT g 105 48 ML /5 , H betatrophin 28 35 7K 7 B 12 K
V4, YR X IR A9 10% LITF

2 Betatrophin 5% 5 B 4AA1E5H

2.1 Betatrophin RBHE 5P HLAE HE /N RS B 41 g
1454 Betatrophin B8 ¢ 5 1k b fig F [ 5 B 40 it 3
g, BLXBEAY B 40T B S W S R T .
Yi 252 e /N BUIFBE Hh i 3 1K betatrophin , £ 5 % B,
/N B4 3 5 FE T 1 AT R4 6% |, B0 R BG N
TG AN B 20 38 58 6 15 148 8%
B HRZH S8 N33 4% . ey B 4 A 5 SR 1Y I 35 4
T @ 248 e % 250 R BT B S A, X R
BT 3 4%, weAbh, 18 & Bibetatrophinfie FE K 5 B 40
JBE T VR B 40 M RE S, B AN Re A i A 2
TR P18 T 200 L e S A 5 ) R HL At £ B 4R
MO CanfF4m 55 ) py 358 . Ak — PR S A IS 1Y
JERE B 4t T g 0 AR AL O, AT o388 RS T
betatrophinZ& 1k JFURL Y /)N BRI HE 2H /N BRI g 5 , 12F
A7 Ak A R SRR IR B2 3R 43 WA Sy, 5 SRR WY, AL/
FUBE & B 20 3 W A B S R C T W 2% R, 4R
betatrophin{E FH J5 B4 58 1 iR &5 B 40 L7598 E A FiIE
" BRI 200 B — AR Y S AR B R DI

2.2 Betatrophin ji 12 I 77 41 Jfd JE] 3 AH OC XL DA T
ik B ANMIAGE Vi S SR R I, S R AL

BRUAH L, 1 S betatrophin 2 38 Bokz % /)y BUBR 25t 200 ifd
JEH] & CyclinAl (A2 B1 B2 . E1FI F, 48 ifd B H 24K
S ( CDKs ) J B S PR 1 E2Fs [ e ak K1 i 2%
e, [ s 248 B SR 491400 i Bl - Cdknla F1 Cdkn2a 1)
KR FEWD PR betatrophin 2 1 i3 A #E 40 A J] 1]
ENOE SN I eV Oy R eI oS R s S v NI e i
RS B AN E ., 34, A WS HE , K AR
7N BRI TR 85 73 ) B A 281) 2 S0 9 /) Bl Py TR ) 0 .
1 I TR 2R A2 RS HURISO6 1 b BN, (5 LA
Fribetatrophin 3 i, 45 R k& BLRS AR J5 /N B A B4
JRLSE 5 2 R B4 i, AE N @ 208 M 50 JC B Sk 1 34 5 50
10 Y 3 I betatrophin /7 76 Fft & 22 5, A5
fitbetatrophin 3Z 44 X} 7]\ L 1Y) betatrophin 1] 58 JG )2 b
Kt iRk 75 7 — 2 #8 5¢ A betatrophin X A B 5 B
i My 5 B VE o

H5E R WSRO R, A bR,
betatrophin A FEMEFEBES B AN AGIEsE . TEES
RIPTFFME T, miBRbetatrophin ik K 114 /)N FRUFN BT AR
RU/NERA RS B 20 3 FE A% L TG It 22 55 S 0 R
ZH/INERUAH L, 3 #2 2K betatrophin (1) /N LR 5 B 41
JHLEP) o it A DL B 3, S EOX — 45 22 F 0 R
PR AT R 5 T fulE FH %) S 35 s ) 0 TSR FH 18 S 30 5 AN
EEES S
3 Betatrophin 5#E{X it

Betatrophin 8 2 3% /N B 09 0% T &80 1 5t
betatrophinZ& ik FURLAY /)N B 0 FRZH/INERUAH FL, o2
I 0L 3% 5 AT TR L A AT B AR, (R E AR
HIRFEY 2 B, 1l 35 betatrophin 7K - 5 [ 7K SF- 5 1F A
S TR 1 BRI R S 2 TR PR R,
JEFR rhbetatrophinZK SF- S5 47 Fh iy o SRR Y 1 B
WEIRIR B35, I H Hbetatrophin K -5 15 HAE I AH DG
e fE e SZ AR F 3 T 1 A5 . SR 2SI 1M
WEAZ 45 04 % B4 2303 AH L, 2 OB PRI 83 11
Fbetatrophin /KT8 T40% IR K
B, 2 BUBE PR B8 IR R b betatrophin 7K F- 55 F2 2545
RUPPA -Jof 5 RIS BORHDA L e 34 52 IE ARG, 5 1
1 BB M SR AR S R T el e
PR B Z G Hbetatrophin K - 138 i, 7T fE 2 HLAA
FEJR 5 25 HE T AL 00 PR BT T B — A R M
I MU R 4 T M i AR BT B B AR T
FRALPE I AN betatrophin (443 10 , AT A2 #E 52 5 B
S PRI B, 38 A 1 0 R % 3R Y A R 3k 1 AR AR ot
ERRENIO]S



[ P P9 o R i 2 7 2016 4E 7 H A5 36 %55 4 ] Int J Endocrinol Metab, July 2016, Vol. 36 ,No. 4 - 255 -

{H 2 T betatrophin SH R C R , WA LB A
—HBIEA IR . A IEREHGE , 5 ARRE R A
L, B PR 9 HR 2 AU 1 FRbetatrophin 7K S I 25 PR B 7%
AR R betatrophin 35 PR /N L5 B AR /)N
FRUR b L JHC I 0 1 5 59 3K R | 22 S
XN BT 45 5, AT e 5 i 5 i 1 PR 8
R AR R LT R 0 S 55 Bl ) R Y
TSR G,

4 Betatrophin 5 g5t

Betatrophin 8 i< 411 i i £ 11 g 105 i ( LPL ) 5 fie
HE M A R FEEE I (ANGPTL) 3 (9 24i# , 2 5 1 i
MR . ANGPTL3 24 i i N K Sy 2= 1 19 1M B 1
BT, ANGPTLAMY N A4 LPLAS &AL
Betatrophinfg & 5 ANGPTL3 FIANGPTIAAH LY N K
Uiy AR 3, 1M HLisk 3 ik betatrophin (1) /)N BRUALTE H i =
Fig S35 ") . W9 ik % B, T 41 betatrophin g 7
SRR M A 1 LPL A 5 7 , 41 10 betatrophin i £ 1)
T LPLAY &P , T80/ Hil =R i3 B, A Hm =
Fig 7k - 3% hn'"®' . e 4k, betatrophin i 7] i i ¢ 3
ANGPTL3 24 th N A 3 0 9 45 B AR 38 SR 7T
WA W 5F % B betatrophin 3§ A 52 i) ANGPTL3 [1 24
fi " o POMRSER T betatrophin /N i, FE I3 H A N
Ui 25 Re Bl BT AR, RO N 3% —7F J& 1 F
FEAE ] g 5 Tk U S8 3 M S S A AN TR AR
Ko F35b, A WESE B, betatrophin §g % 38 121 P Bl
T3 1 W5 R S M IS AR o TS Ak B AT
St 40 L bk HepG2 Ji5 , betatrophin 5 DX 9 i 16 | 26 35 1
Jn, T o AR RETE b VS A W AR A i
JIEF TR B4 43 fif 5 T i 3% betatrophin & A 5, B 1% 19 43 fiff
Bl BELT -

H 117 56 T B B £ 2246 24 A betatrophin 7K - ) BT
AR 2R R, AU HIE, LR B 18 5
betatrophin 7K P-4 98 14 fift FRE 32 i 4 1K ) . A BF 5T
KB, 8 B G Pbetatrophin K S £l e X BE 2 b
ETFEr, AR B R 3 Al betatrophin 7K S5 it X HE 25
ol 2% 5 %5 T betatrophin (4 5% i [ 25 AR Z2,
KT HE i R 21 34 betatrophin 7K S 25 4k % A5 75 1 —
AT

25 L iR, betatrophin 2 W FIAR i 21 407 A4 1Y
— B AR BT, B A R R I B A R A
() —FT B8 55 [ F-. Betatrophin BB i /Iy BB 5
B NG B, e M 5, = 50 B AR
{H X Fbetatrophinf/s £ FE VT 2 A7 ¢ il — 25 W FE 1 1)

B betatrophin A B LA A 0L ANfiT 7 00 - AW
5 B AR A R Y WA S
PR HTR E S PR R 5 5 feT 2 3 —
FA e, K64 B F T it betatrophin 2 F £
FEBL , o SE A 4 DR S0 1 7 2 4R 0 753
F 560 et

2 % X #t

[1] Guariguata L, Whiting DR, Hambleton I, et al. Global estimates
of diabetes prevalence for 2013 and projections for 2035 [ J].
Diabetes Res Clin Pract, 2014, 103 (2) : 137-149. DOI. 10.
1016/j. diabres. 2013.11.002.

[2] YiP, Park JS, Melton DA. Betatrophin: a hormone that controls
pancreatic B cell proliferation[ J]. Cell,2013,153 (4 ) :747-758.
DOI: 10.1016/]. cell. 2013. 04. 008.

[3] Ren G, Kim JY, Smas CM. Identification of RIFL, a novel adi-
pocyte-enriched insulin target gene with a role in lipid metabolism
[J]. Am J Physiol Endocrinol Metab, 2012, 303 (3): E334-
E551. DOI: 10. 1152/ajpendo. 00084.2012.

[4] Abu-Farha M, Abubaker J, Al-Khairi I, et al. Higher plasma
betatrophin/ ANGPTLS level in type 2 Diabetes subjects does not
correlate with blood glucose or insulin resistance [ J]. Sci Rep,
2015,5:10949. DOI: 10.1038/srep10949.

[5] Gémez-Ambrosi J, Pascual E, Catalan Vet al. Circulating be-
tatrophin concentrations are decreased in human obesity and type
2 diabetes[ J]. J Clin Endocrinol Metab,2014,99 (10) : E2004-
E2009. DOI: 10.1210/jc. 2014-1568.

[6] Espes D, Lau J, Carlsson PO. Increased circulating levels of be-
tatrophin in individuals with long-standing type 1 diabetes[ J].
Diabetologia,2014,57 (1) :50-53.

[7] Wang Y, Quagliarini F, Gusarova V,et al. Mice lacking AN-
GPTL8 (Betatrophin) manifest disrupted triglyceride metabolism
without impaired glucose homeostasis[ J]. Proc Natl Acad Sci U S
A, 2013, 110 (40 ). 16109-16114. DOI. 10. 1073/pnas.
1315292110.

[8] FuZ, Berhane I, Fite A, et al. Elevated circulating lipasin/be-
tatrophin in human type 2 diabetes and obesity [ J]. Sci Rep,
2014,4.5013. DOI: 10. 1038/srep05013.

[9] McFerrin LG, Atchley WR. A novel N-terminal domain may dic-
tate the glucose response of Mondo proteins[ J ]. PLoS One,2012,
7(4) .e34803. DOI. 10. 1371/ journal. pone. 0034803.

[10] Jeong YS, Kim D, Lee YS, et al. Integrated expression profiling
and genome-wide analysis of ChREBP targets reveals the dual role
for ChREBP in glucose-regulated gene expression[ J|. PLoS One,
2011,6(7) :€22544. DOI. 10. 1371/journal. pone. 0022544.

[11] Zhang Y, Li R, Meng Y, et al. Irisin stimulates browning of
white adipocytes through mitogen-activated protein kinase p38
MAP kinase and ERK MAP kinase signaling[ J]. Diabetes,2014 ,
63(2):514-525. DOI; 10.2337/db13-1106.

(F#% 265 7)



[ Ry o I AR A5 2016 4 7 H 45 36 F4f5 4 1)

Int J Endocrinol Metab, July 2016, Vol. 36, No. 4 « 265 -

[26]

[27]

[28]

[29]

[30]

nents of the metabolicsyndrome in adults without type 2 diabetes
or cardiovascular disease [ J]. Diabetol Metab Syndr, 2014, 6
(1):4. DOI. 10.1186/1758-5996-6-4.

Urbanova M, Dostdalova I, Trachta P, et al. Serum concentra-
tions and subcutaneous adipose tissue mRNA expression of omen-
tin in morbid obesity and type 2 diabetes mellitus: the effect of
very-low-calorie diet, physical activity and laparoscopic sleeve
gastrectomy[ J]. Physiol Res,2014,63(2) :207-218.

Panagiotou G, Mu L, Na B, et al. Circulating irisin, omentin-1,
and lipoprotein subparticles in adults at higher cardiovascular risk
[J]. Metabolism ,2014,63 (10) :1265-1271. DOI. 10. 1016/j.
metabol. 2014. 06.001.

Kazama K, Usui T, Okada M,et al. Omentin plays an anti-in-
flammatory role through inhibition of TNF-a-induced superoxide
production in vascular smooth muscle cells[ J]. Eur J Pharmacol,
2012,686 (1-3) :116-123. DOI. 10. 1016/j. ejphar. 2012. 04.
033.

Yamawaki H, Kuramoto J, Kameshima S, et al. Omentin, a no-
vel adipocytokine inhibits TNF-induced vascular inflammation in
human endothelial cells [ J ]. Biochem Biophys Res Commun,
2011,408(2) :339-343. DOI: 10.1016/]. bbre. 2011. 04. 039.
Duan XY, Xie PL., Ma YL, et al. Omentin inhibits osteoblastic

[31]

[32]

[33]

[34]

differentiation of calcifying vascular smooth muscle cells through
the PI3K/Akt pathway [ J]. Amino Acids,2011,41 (5):1223-
1231. DOI: 10. 1007/500726-010-0800-3.

Xie H, Xie PL, Wu XP,et al. Omentin-1 attenuates arterial cal-
cification and bone loss in osteoprotegerin-deficient mice by inhi-
bition of RANKL expression[ J ]. Cardiovasc Res,201192(2):
296-306. DOI: 10. 1093/ cvr/cvi200.

Moreno-Navarrete JM, Ortega F, Castro A et al. Circulating omentin
as a novel biomarker of endothelial dysfunction[J]. Obesity ( Silver
Spring) ,2011,19(8) :1552-1559. DOI: 10. 1038/ oby. 2010. 351.
Maruyama S, Shibata R, Kikuchi R, et al. Fat-derived factor
omentin stimulates endothelial cell function and ischemia-induced
revascularization via endothelial nitric oxide synthase-dependent
mechanism[ J]. J Biol Chem,2012,287(1) :408-417. DOI. 10.
1074/jbe. M111.261818.

Kazama K, Okada M, Yamawaki H. Adipocytokine, omentin in-
hibits  doxorubicin-induced H9¢2  cardiomyoblasts apoptosis
through the inhibition of mitochondrial reactive oxygen species
[J]. Biochem Biophys Res Commun,2015,457 (4) :602-607.
DOI: 10.1016/j. bbre. 2015.01. 032.

( Wk B 151:2015-07-03)

(B35 255 )

[12]

[13]

[14]

[15]

[16]

[17]

[18]

Sanchis-Gomar F, Perez-Quilis C. The p38-PGC-1a-irisin-betat-
rophin axis: exploring new pathways in insulin resistance [ J].
Adipocyte,2014,3(1) :67-68. DOI: 10.4161/adip. 27370.

Jiao Y, Le Lay J, Yu M, et al. Elevated mouse hepatic betatro-
phin expression does not increase human B-cell replication in the
transplant setting[ J]. Diabetes,2014,63 (4 ) .1283-12838. DOI.:
10.2337/db13-1435.

Gusarova V, Alexa CA, Na E, et al. ANGPTL8/betatrophin does
not control pancreatic beta cell expansion[ J]. Cell,2014,23,159
(3):691-696. DOI: 10.1016/]. cell. 2014.09. 027.

Espes D, Martinell M, Carlsson PO. Increased circulating betat-
rophin concentrations in patients with type 2 diabetes[ J]. Int J
Endocrinol ,2014,2014 :323407. DOI. 10. 1155/2014/323407.
Chen X, Lu P, He W, et al. Circulating betatrophin levels are
increased in patients with type 2 diabetes and associated with in-
sulin resistance [ J]. J Clin Endocrinol Metab,2015,100 (1) :
E96-E100. DOI: 10.1210/jc. 2014-2300.

Hu H, Sun W, Yu S,et al. Increased circulating levels of betat-
rophin in newly diagnosed type 2 diabetic patients[ J]. Diabetes
Care,2014,37(10) :2718-2722. DOI: 10.2337/dc14-0602.

Fenzl A, Ttariu BK, Kosi L,et al. Circulating betatrophin corre-

[19]

[20]

[21]

[22]

lates with atherogenic lipid profiles but not with glucose and insu-
lin levels in insulin-resistant individuals[ J ]. Diabetologia,2014,
57(6) :1204-1208. DOI: 10. 1007/s00125-014-3208-x.

Zhang R. Lipasin, a novel nutritionally-regulated liver-enriched
factor that regulates serum triglyceride levels [ J ]. Biochem
Biophys Res Commun,2012,424(4) :786-792. DOI. 10. 1016/
j. bbre.2012.07.038.

Quagliarini F, Wang Y, Kozlitina J, et al. A typical angiopoietin-
like protein that regulates ANGPTL3[ J]. Proc Natl Acad Sci U S
A, 2012, 109 (48 ): 19751-19756.
1217552109.

DOI: 10. 1073/pnas.
Tseng YH, Ke PY, Liao CJ,et al. Chromosome 19 open reading
frame 80 is upregulated by thyroid hormone and modulates auto-
phagy and lipid metabolism[ J]. Autophagy,2014,10(1) :20-31.
DOI: 10.4161/auto. 26126.

Guo K, LuJ, Yu H,et al. Serum betatrophin concentrations are
significantly increased in overweight but not in obese or type 2 di-
abetic individuals[ J ]. Obesity ( Silver Spring),2015,23(4):
793-797. DOI: 10. 1002/ 0by. 21038.

(i H 91:2015-07-06 )



