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[ Abstract)

like action, which can promote cell growth, development, participate in a variety of physiological and patho-

Insulin growth factor 1 (IGF-1) is an important growth stimulating factor, with insulin-

logical processes. IGF-1 is involved in the development of metabolic diseases such as short stature, obesity,
type 2 diabetes mellitus, metabolic bone disease and so on. At the same time, the effects of IGF-1 includes
promoting the growth and development of children’s porosis bone, promoting the decomposition of lipids, re-

flecting the severity of insulin resistance, improving insulin sensitivity, increasing bone density, and preven-

ting osteoporosis.

[ Key words)

i By RAEA K 7 (IGF) -1 2 —Fh 2 e i = A
HRK AT, 0T 1976 41 Rinderknecth M A I 375
RIS E], I IGF-1 gy e =4, AR A K
MARE b FENREE R, b A KRGS
™A= ik B 2 WA 55 o s i O A TR 4
M AR TR, BEE N R WG K B 42 =, I
2 FUARE AT S5 A IR 0 114 KR 02 i 1, 4K
PP B A BROCTE 1 A AR (R, IR SE
IGF-1 SAGHMEB K RB U], IGF-1 A= Wy il i 1 Hh
B, A HAEACH P 12 W S a7 v g I RE T
JRE R R b
1 IGF-1 #fif
1.1 IGF-1 %58y 1IGF-1 & IGF G — 5,
JEH 79 A IERR AL BAEBRPE Z K L IGF R
JEALHE 3 REA LK, A E S R (IGF-1 A IGF-2,

DOI:10. 3760/ cma. j. issn. 1673-4157.2018.01.009

VER B4 210028 1 50 o = 24 K27 B I o 7 IR 25 4 R B 1A 4
WM B DX, VL34 T B 2T B

WAEVEE  X# , Email ; liuchao@ nfmen. com

Insulin growth factor-1; Metabolic diseases; Diabetes mellitus

JE WIE S5 H 5 106 5 R A — AR, X 26 ] 7
T 3 55 1 A L T A2 AR 2 RS 2 A A
155 R SN S I A T BE . IGF-1 T BA7 Ak
Faw g b, A Y244 % IGF 454 & 1 (IGFBP)
K AGF-1 SZRAGREAT o JL-F-HUAR BTG 40 A A4 20 A s
LERA IGF-1 Z 4K, IGF-1 5 Z k455 )5, 51k
IGF-1 37 AR b A 40 M P4 JE 5 4 PP18S % 2 iR
Rtk , TS | A PN 19— 2R 400 0l A S5 IO R i 1)
1.2 IGF-1 pyA#/ER (1) BEIbE: IGF-1 A28
J 5 ZZAEVE AT, RE S 15 2 AR &, i X 7 28
T SER W, 2 08 R A A LR B 8 A
AR IE FILL P A 6 05 A O ED . (2) BRIk
IGF-1 {28 i 5 8 1A 1, X AR A S 3G L oy
e EEEAY . (3) 4K IGF-1 J2 AR
FEMANMA 2257 4L UE), v USR8 51 40 i o
4 KT R SR A B, SR A

2 IGF-1 5K #E14* &R

2.1 IGF-1 58/ME IR I, 8/ MViE & B AE K%
ROTINAS TS B % BIR G, # LR 2R K



+ 34 - [E B 2 S 2475 2018 45 1 HE5 38 %455 1 ] Int J Endocrinol Metab, January 2018, Vol. 38, No. 1

PR B Z AR R /N R IR DI REIGR VB RN R
& ERBEREARK AR EA, HAEH
HiZE S AERMEN T, W8 IGF-1 Z K4
S T RS L B, IGF-1 BEAS S L &
PR /N B LA KR -IGE e BAFTE 5 3, 27
IGF-1 ] FF JL 38 45 2 P % /N s B S5 03] o 24 o e
25080 5 3o i AR IR IE 2, 2E K K ik = A s LA P
IGF-1 ¥R BE EMR KRR FE | 54 KR W 2 IEM
K, HI IGF-1 AT VR it PRI2 W A KB R i = 0%
ANER AR bR . A SCHERIRIE , X/ T iR L L
BTAERKMEIBIT 12 A5, 40 BIRNE YT R AR
JPIEM S R K EE B IGF-1 1 IGFBP-3 [y
KO, K IIAYF RTILYE IGF-1 #1 IGFBP-3 /K 54
KR IBIT G R R T, Wb AE KRR
¥7 AT A ROUGE /N F IR I LLEE W 5 &, i35 1GF-1
A1 IGFBP-3 v VE A bl Ak A K I IR Y7 I IR
B, Wk B, IGF-1 KRR 5 KR =
FREERYIAH O, IGF-1 AIAE i R Bzl A KR
= T /IVAE LI BRI AE A5, 45 A AE KM R
TR IR UL X A U R i = 0 12 T T LR eE
A SCHRAGE , I PR 5 1IGF-1 I TG AR KRIME A
BRI KR 2 A S LR B .

2.2 IGF-1 5jERpE:  REREZE —FhZH K5I
PRI DT 240 P i) (A R R R L 3 n oy = 2R B 18
PEACEME B . A1 g B R ARHT 5 R 5 & Ik
AR BR B2 R NE R N T IR . S e
WY, AMP 15 {b 85 11 0 BE-TBC 25 49 3 5¢ 6 i A 1
(TBCIDL) # 4z W 5 350N BRI IGF-1 43 b 4
T IGK-1 1 15g 43 0 368 2ok 38407 g iy 28 2 v ) 2 8
ity B-Ni L300 B e 25 R AR P IR 008 AR AR
SER k8 I, DT RS /IS BRI R W PR R0 i
WAtk o Rt S RE A Y B Rz —,
FFFE AT 80 15 16 K Je 1495 A 0 e £ A
RS2 I B ) B IE H RLEL A AN [F] 2 B R AR
JHEAH G B4 B /N BRABE 1 1) s 5 I JhE S8 5 ) 1MLV TGF-1
W 25 SRR IKOF 1 TGF-1 5 %045 B 801 IR '
JUE R 3 A 250 Je A8 25 1 Y O 8 A O, L A D
IGF-1 WA 2y 9 725 JIE e R0 B 403 40 1 %l B 12 W 48
BRI BRIESE R B, IGF-1 REA% I 5 i 1 200 M 4 1
SN ALFIRE BT A2 RE T , SCHEN AERg 7 40 2R &8 7™
A= TGF-1 X AR R 1) & A e e s . gy
2EH ORI, BRI O IS IGFBP-3 JH&;, IGF-1 F#IK,
PRI IGF-1 IGFBP-3 AI{E NS IIE LIS 4545 .
2.3 IGF-1 52 RUBEIRAG  CIESE IGF-1 5EiE R
HRPUB AR ST 0 2 BOH PRI 110 10 1 % UK

PET B AUARRAU I E 2SR, SERE R
E—25 T OB E R, IGF-1 RE R in JHF e AL
PR I i 28 R R | A R 5 AP .
B ST R I, AR W PR /0N BB FAL 6 T ) 25 1 S 4L
B, 5 RS SR IGF-1 I 2L 3 ) & i
BHRME A SE AWM A FREFRIRKE TR, 6
A YR H g A T ELAE FERTE SR/ INER, R R
FEANMOTF 46 77 A B 5 B AN M, 008 5 2 7 A,
BN RARIL Y . A BT 68 1] 2 U IR
TR 61 44 il B 22 U, o ARG e B 2Lt B
IGF-1 Fl IGFBP-1 7K | F& 25 455 R PF Ak - & B 2
LTIy RE-Hi 5 0 e 2 B AR T A - 5 3% MR i A,
gEL B2 BOREBRAE B RN IGF-1 1 IGFBP-1 7K
- 552 [ R I FOK P R U6 IGF-1 58 R oy
WARE T SR IEAHDG, IGFBP-1 5 [ ) 38 430 RE 7 il fBfe
5 Z RS IE ARG B = R E R IGF-1 K, 4
TFARHE N AW, $ v R ) B A, s R R
Hhio

2.4 IGF-1 5MtEm B G R HE M
0, BT B S L XS5 R S TR
MEh AR fif 1 . IGF-1 18 A 80 &
BREY . ARG, IGF-1 fE 6 40 e BB
S | W REAEE T L R B A A R BkA
ZEOV SR IRT 68 (I AE B RS R 38 4 1E
ZARE TN S, K R IGF-1 Fl IGFBP-3 &
B E R B YA G, A, iR T bR AT
DMERIZ WA B T TS M S 5805, R
B, oV BB A R LT IGFBP-1 4 5 45 £FN
IGF-1 5[5 1 5 2% 3 i o s 1k 1 7 LA IE
xR EANSCHRIRAE, 55 % LLT fa E AR
PRI Z T AR IGF-1 KOF 58T BUbs £ 4
T bR A S TE AR o U R T, I A%
SOk E T R MREEE W R IGF-1 ] 5@ i
T R 20 R A R 1 2 A R T A e,
MR E T THEA RS RS EA SRR
FA L BRAh SR BT 86 1 1 RUE PR L B/
T/ 90 44 MU IE # L3, o Sk PCR U@
HMNE I FRAZ AN ) IGF-1 IGF-1 SZ R s 4 A
K (TGF) Bl FRIkIKF-, 45 H R B, 1 T R s A8
JUIAR PN IGF-1 \IGF-1 Z R F1 TGFR1 A /KF-REAIK, If:
AACED )5 L B e R AE 230, Ui 1 AOpE
PR B AR IGF-1 (IGF-1 SZ{&F1 TGFR1 Kb
SRR IR R i B A e 30 A4
KRB hE LB MRS, 4T K T —
AN EANAERK R, BIE T IGF-1  IGFBP-3



[ PR A ALAE 2018 4F 1 H 45 38 #2471 1]

Int J Endocrinol Metab, January 2018, Vol. 38, No. 1 +35-

KV S EEE MG, INASh YL R W, A
JRERiEST IGF-1 A A A 1k S G i RO AR R - 4T Y
A, FLEESR AR, A s e >

Z5 LR IGF-1 A —Bh i M X 5, il 7%
o e /INAE R PR, JE S T A A R ke =2 AR R
R EIL IR ROR AT 5 T LU ISR
B BRI B2 Wras b , RIS R G2 2R AR 1 34 , AR I
JEZKP 5 368 2 TR PR 1 B ZRARPTIG YT RICR A 5 I A
R WHACHHE B B 2 45 b5, HT I ARG 7 ROR
RAT. K1, HAT IGF-1 X4 4L R G i1 FH 2 4k
VA scse MPRSMIT 5T 0 32, 7 40 0= Th i BT
fpit—2 8Tt HAE IGF-1 R AR T BARYL ] J5
THHIFTE B AR, T Bt — 2B, LASIHS FON
Tl R A AR R A o

£ % X W

[1] Cabail MZ,Li S,Lemmon E et al. The insulin and IGF1 receptor
kinase domains are functional dimers in the activated state[ J].
Nat Commun,2015,6.:6406. DOI; 10. 1038/ncomms7406.

[2] Rupp C, Scherzer M, Rudisch A, et al. IGFBP7, a novel tumor
stroma marker, with growth-promoting effects in colon cancer
through a paracrine tumor-stroma interaction [ J ]. Oncogene,
2015,34(7) :815-825. DOI:10. 1038/ 0nc. 2014. 18.

[3] Chen HS, Wu TE, Hsiao LC, et al. Interaction between glycae-
mic control and serum insulin-like growth factor 1 on the risk of
retinopathy in type 2 diabetes[ J]. Eur J Clin Invest,2012,42
(4):447454. DOI.10.1111/j.1365-2362.2011.02616. x.

[4] Chang HR, Kim HJ, Xu X, et al. Macrophage and adipocyte
IGF1 maintain adipose tissue homeostasis during metabolic stres-
ses[ J]. Obesity ( Silver Spring),2016,24 (1) :172-183. DOI.;
10. 1002/ 0by. 21354.

[5] Zhou Q, Li B, Zhao J,et al. IGF-I induces adipose derived mes-
enchymal cell chondrogenic differentiation in vitro and enhances
chondrogenesis in vivo[ J ]. In Vitro Cell Dev Biol Anim,2016,52
(3) :356-364. DOI:10.1007/s11626-015-9969-9.

[6] Donzeau A, Bouhours-Nouet N, Fauchard M, et al. Birth weight
is associated with the IGF-1 response to GH in children: pro-
gramming of the anabolic action of GH [J]. J Clin Endocrinol
Metab,2015,100(8) :2972-2978. DOI.10. 1210/jc. 2015-1603.

(7] W2E3e, Tad:, LU, % mFpSEFLERNT-1 4
RS NE LR W M BT ] LR 2
i, 2012, 18(12) :13-15. DOI: 10. 3969/j. issn. 1672-108X.
2012.12.005.

(8]  ZRmiL, 2 [ %, AR HE. B R ARA R E -1 54K R
ZIURS AT ], AR, 2016, 14(14)
57-58. DOI.10. 14033/j. cnki. cfmr. 2016. 14. 028.

[9] Chen L, Chen Q, Xie B,et al. Disruption of the AMPK-TBCI1D1
nexus increases lipogenic gene expression and causes obesity in
mice via promoting IGF1 secretion[ J]. Proc Natl Acad Sci U S
A,2016,113(26) :7219-7224. DOI:10. 1073/ pnas. 1600581113.

[10] Bancu I,Navarro Diaz M,Serra A, et al. Low insulin-like growth
factor-1 level in obesity nephropathy: a new risk factor[ J]. PLoS
One, 2016, 11 (5): e0154451. DOI: 10. 1371/journal. pone.
0154451.

[11] Chang HR, Kim HJ, Xu X, et al. Macrophage and adipocyte

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

IGF1 maintain adipose tissue homeostasis during metabolic stres-
ses[ J]. Obesity ( Silver Spring),2016,24 (1) :172-183. DOI.
10. 1002/ oby. 21354.
Street ME, Smerieri A, Montanini L, et al. Interactions among
pro-inflammatory cytokines, IGF system and thyroid function in
pre-pubertal obese subjects[ J]. J Biol Regul Homeost Agents,
2013,27(1) :259-266.
Cubbon RM, Kearney MT, Wheatcroft SB. Endothelial IGF-1 re-
ceptor signalling in diabetes and insulin resistance [ J ]. Trends
Endocrinol Metab,2016,27 (2) :96-104. DOI; 10. 1016/j. tem.
2015.11.009.
Nolan CJ, Ruderman NB, Kahn SE, et al. Insulin resistance as
a physiological defense against metabolic stress: implications for
the management of subsets of type 2 diabetes [ J ]. Diabetes,
2015,64(3) :673-686. DOI:10.2337/db14-0694.
Cheng CW, Villani V, Buono R, et al. Fasting-mimicking diet
promotes Ngn3-driven B-cell regeneration to reverse diabetes[ J].
Cell,2017,168(5) : 775-788. el2. DOL: 10. 1016/]j. cell. 2017.
01.040.
Sharma S, Tandon VR, Mahajan S, et al. Obesity: friend or foe
for osteoporosis[ J]. J Midlife Health,2014,5(1) :6-9. DOI; 10.
4103/0976-7800. 127782.
Mobhiti-Ardekani J, Soleymani-Salehabadi H, Owlia MB, et al.
Relationships between serum adipocyte hormones ( adiponectin,
leptin, resistin) , bone mineral density and bone metabolic mark-
ers in osteoporosis patients [ J]. J Bone Miner Metab, 201432
(4) :400404. DOI.10. 1007/s00774-013-05114.
Li F, Xing WH, Yang XJ, et al. Influence of polymorphisms in
insulin-like growth factor-1 on the risk of osteoporosis in a Chi-
nese postmenopausal female population [ J]. Int J Clin Exp
Pathol ,2015,8(5) :5727-5732.
R, PAITS, BREK. JREBRFERKE T | SHRNA I
FIRGAR DGR OITERERE[T]. A bR, 2013,16(3)
237-239. DOI:10.3969/j. issn. 1007-9572.2013. 01. 076.
KA, KA, KGR B SRR BB R L R B
By BRAEA R -1 MR AR AE R T A5 -3 Rk
IR X [J]. P EBAEIR R, 2016, 36(9): 21422144,
DOI:10.3969/j. issn. 1005-9202. 2016. 09. 042.
Lundin H, Saif M, Strender LE, et al. High serum insulin-like
growth factor-binding protein 1 ( IGFBP-1) is associated with
high fracture risk independent of insulin-like growth factor 1
(IGF-I) [J]. Calcif Tissue Int,2016,99(4) :333-339. DOI:10.
1007/500223-016-01524.
Niemann I, Hannemann A, Nauck M, et al. The association be-
tween insulin-like growth factor [ and bone turnover markers in
the general adult population[ J]. Bone,2013,56 (1) :184-190.
DOI:10. 1016/j. bone. 2013. 06. 013.
Poudyal H, Brown L. Osteoporosis and its association with non-
gonadal hormones involved in hypertension, adiposity and hyper-
elycaemial J ]. Curr Drug Targets,2013,14(14) :1694-1706.
de Souza KS, Ururahy MA, da Costa Oliveira YM, et al. Low
bone mineral density in patients with type 1 diabetes: association
with reduced expression of IGF1, IGFIR and TGF B 1 in periph-
eral blood mononuclear cells[ J ]. Diabetes Metab Res Rev,2016,
32(6) :589-595. DOI:10. 1002/ dmrr. 2772.
BRI, Far, TG, IGF-1 XA 5 e B AR & M
FELT T Ml PR A0S 56 B2 2 4 75, 2016, 15 (22) : 2246-2249.
DOI:10.3969/j. issn. 16714695.2016.22. 024.
HG, BRRM, EEE, & BRBREBARNT L AERRE
rfad PR PRI, 2013,30(9)
1936-1938. DOI: 10. 3760/cma. j. issn. 1001-9030. 2013. 09.
055.

(ki H 4:2017-03-07)



