W36 % W4 Y B= 2% B 2% 4k (http : //noth. cbpt. enki. net) Vol. 36, No. 4
2021 4E 4 H JOURNAL OF NORTH SICHUAN MEDICAL COLLEGE Apr. 2021 437

doi:10. 3969/j. issn. 1005-3697. 2021. 04. 07 P IEERFR &

IGF-1 & SHBG 5 2 BIfERfm M MR mERIEX K &

ks PR AR ORWA,ER AR !
(P22 B2 e s — BB BE B, 1. P9 4Rt ;2. BRRN ;3. I % 15 fs T 24 B B P42 710077)

(FZE] B8 0Tl B AR F-1(IGF-1) KM #4564 2k (1 (SHBG) 55 2 ALWE IR 4L I B35 45 ( DR) 19 A
KKFR ., FiE: WRIEREE AR A K 185 5] 2 BUBE R (T2DM ) i85 43y % IR s 10 0 955 A8 2 (DR 21, n = 87 ) 4L 01
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o =225 B M IGF-1 & SHBG /K225 /i % R H 54 (KFEFE 4 (IBM) IGF-1 . SHBG .25 Ji§ Ifil ## ( FBG) ,OGTT 2h
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(TC) HWh =P (TG) 5% B AR 4 11 (HDL) IR% AR 4 11 (LDL) S48 dR A G . 855 DR 21 & NDR 21 %5 JH il % IGF-1
K SHBG KF Mk T NC 41 (1 P <0.05) , H DR 24 IGF-1 /K& T NDR 44 ,SHBG /K *Fim T NDR 41 (34 P >0.05) , AHGHE
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Relationship between IGF-1,SHBG and type 2 diabetic retinopathy
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[ Abstract] Objective:To investigate the relationship between serum insulin-like growth factor-1 (IGF-1) ,sex hormone binding
globulin (SHBG) and type 2 diabetic retinopathy ( DR). Methods: 185 patients with type 2 diabetes mellitus ( T2DM ) were divided
into diabetic retinopathy group ( DR group,n =87) and non-diabetic retinopathy group (NDR group,n =98) according to the presence
or absence of retinopathy, another 80 patients with normal blood glucose during oral glucose tolerance test (OGTT) were selected as
normal control group (NC group) . Fasting serum IGF-1 and SHBG levels were compared among the three groups,and their correlation
with age, body mass index (IBM), IGF-1, SHBG, fasting blood glucose ( FBG), OGTT 2h blood glucose, glycosylated hemoglobin
(hablc) ,fasting insulin (fins) ,insulin resistance index (HOMA-IR) ,fasting C peptide,2 h postprandial C peptide (2 h C peptide) ,
total cholesterol (TC) ,triglyceride (TG) ,high density lipoprotein ( HDL) ,low density lipoprotein ( LDL) and other indicators was an-
alyzed. Results ; The fasting serum IGF-1 and SHBG levels in the DR and NDR groups were lower than those in the NC group ( P <
0.05).IGF-1 level in DR group was lower than that in NDR group,SHBG level was higher than that in NDR group ( all P >0.05).
Correlation analysis showed that IGF-1 was positively correlated with fasting C peptide and 2hC peptide (r = 0. 327,r = 0. 207,
P <0.05) ,it was negatively correlated with age, SHBG and OGTT 2 h blood glucose (r = -=0.275,r= -0.372,r = - 0. 184,
P <0.05).SHBG had a negative correlation with IGF-1, BMI, HbAlc, FBG, fasting C peptide, TG (r= -0.372,r= —-0.437,r =
-0.214,r= - 0.313,r= -0.419,r=0.291,P <0.05). Multiple linear regression analysis showed that IGF-1 was negatively corre-
lated with SHBG (8= - 0.321,P =0.017). Conclusion: The serum levels of IGF-1 and SHBG in DR are decreased, and they are
correlated with other factors,which may play a role in the occurrence and development of DR.

[ Key words] Diabetic retinopathy ; Insulin-like growth factor-1 (IGF-1) ;Sex hormone binding globulin (SHBG) ;Glycated hemo-
globin
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B B 23 28 T 0 PR e e NIRRT K
AR R L B PRI e AR R & . BT, Ak
B PR R N ELTE 2017 4R35 4.25 {2, Bt 2045 4F
A3k 6.29 42 o PR ML I 95 22 ( diabetic reti-
nopathy , DR) J& 4 IR 28 & 8 WL H ™ o A9 B il 48 s
7 DRI T IRl 2 0 B A IO B K A R 58 A 1, S R
6 K AT O JBE B Rk WA BRI R

Ji#i 5 2 FE 4 K I F-1 (insulin-like growth factor
1, IGF-1) X 20 240 i A 1 & SR AR A L, AR 2 1
JR AR 7 649 x 107, J&—Fh Bt 2 ik, i I E 4308 K
A, 2K E (GH) P, IGF-1 5 5 K [
JEAE T, IGF-1 7K B2 5 e B 3 ik Bt S bl IR s
RBA oo WAMFFT & B, B R R IGF-1 K
AR THERE R, BB B AFAENE B, 2 BUBE IR
J (type 2 diabetes, T2DM ) #B 5 8 AL /K ) IGF-1 4
Ko DABFTS RS, IGF-1 5 Py 43 W AR i 55 i
AK, B T2DM (15 &5 R IRPT W AF A Pk I
b IGF-1 AT 3% 00 00 58 P2 o L R £ 5l i A
o0 5% v i — b AT R A A i 4 2R R -, HAE DR
PRIVE A 32 K TE . AR BE R B 1L IGF-1 R
W, s A Pk DR BB RAE FAERE Y. RS
AUTA Ny, DR UL TGF-1 K OF B & THE
e & 45 & Bk &% H (sex hormone binding globulin,
SHBG ) & — Fh 72 JIT- 20 i N & B i) B 25 1, A 3 74 1l
rh A W3 Sl PR R R A 2L B T e . O 2R
SHBG 5 4= By A6 %5 DI AH 5C , wl 150000 g & 2% 48 0 #
R, AR BoR, SHBG /K AR i 5 1
T2DM ff K 1o SHBG K - 5 9 55 ¥ e b 45"
Hl, X T IGF-1 7E DR 4% th iy /K 2 H 5 4 48
T AR DG P AT oK BT Aff , HL 6 UL EF X IGF-1 5 SHBG
KRB KHIE . ABFFEFEHRDT DR B 1L 1GF-
1 SHBG 7K~ KAH SR M PR 3R, ¥R HAE DR XU T3
b

1 #ABRETE

L1 —mER

YeFE 2018 4F 9 H F 2019 4F 6 H T VG 4 E 24 b
5 — B 5 B 9 2 W R BE 1Y 185 5] T2DM ik
WFFEXF R, R 2 75 A7 78 A0 00 [ 72 73 0 W PR v 40
A s 78 2H ( DR 26, =87 ) £H F1 A1 A B 95 1R 190 g
AFZ (NDR 4 ,n =98) , Ho DR 20 55 48 f4], &
Pk 39 i 4E# (56. 09 + 1.2) % ;9% 2 (14. 32 =
0.78) 4. NDR 4+, 51k 46 {7, Ltk 52 fii] ; 4F %
(55.22 +1.36) % ;2 (6.62 £0.6) 4F. %k 80
4 IRV 3 11 1R #7265 A i &2 38 56 (oral glucose tolerance
test, OGTT) Ifil % 1F # % 1F y 1E % XJ B2 (NC 4H) ,

Hh BPE37 24, Ltk 43 2447 (53.05£1.69) %
IYAFRUE MR AF A 2010 4E ADA B BR 9 12 K A
W By T DR B WA 4 4 1R HR R 9 T 44 2
SE [ DR 2 WibRifE "
1.2 F#mi&

JEA 2R S A 10 b J5 T 2 25 R IE o
E kR i 5 mL, H P 2 mL F 3 000 rpm B0 10
min , 43 &5 I35 I 20 26 BT - 80 C vk 4 P17 4 .
i 70 W S TR B I D 2 25 T IS (FBG ) 5 i 3k 4G i
TH AR AL AE B I3 G IE [ B (TC) H il =6 (TG) I
FENRHE A (LDL) (&% IR & 1 (HDL) 4k 2% &
e G 1 3 g R e C K 4 A sl SO (i
ASC 7 4 i g Ak I 2128 1 (HbALC) s ELISA #5 4Gl
135 IGF-1 f SHBG /K¢, OGTT . JlE & & C kBt
HOR I AR TR T 2 A 10 h JE R
JE MR B 2R & C BROKE SR s B IR T 250 ~
300 mL 7K H i 75 g TGk AR, FE R 153 5
FENRKESS 0.5 h 1 h .2 hifinof 5 2 M C RKF .
i £ 2R AT A5 B0 (HOMA-IR ) SR I B2 258 203 Al 2%
( homeostasis model assessment, HOMA ) , /A & 4.
HOMA - 1R = [ FBG /K F- (mmol/L) x 75 i i & &
(FINS) 7K P (mIU/L)/22. 5], #KH 5 % (1BM) 11y
A BMI(Kg/m®) = [ R/ Bi" ],
1.3 ZitZEaHh

K SPSS 25.0 F{4 X F 4w #4740 B 5 AL #E
PR (v £5) o, A1) HL g ff ] ¢ 55 IGF-
1}z SHBG 7KF- 55 4 0 9% A 25 1 AH OGP R H Person
RT3 IGF-1 5 SHBG 1 M & MR FH 2 oo 4k vk
BH 1. P <0.05 225 A G0t # 5 L.

2 H#HR

2.1 BA—MBARLEK

SR G — R AR S SR B, DR 4L
1 NDR 41 FBG .HbAlc # F NC 41 (P <0.05),
H DR 41 HbAlc & F NDR 44 (P <0.05);NDR 41
2 h FINS it F DR 41 NC 41 (P <0.05) ; NDR 4 il
DR ZH HDL kX T NC 41 (P <0.05) ;DR ZH#I NDR #H
2 h C ik . TC .LDL fikF NC 41 (P <0.05) , H DR 4125
J#§ C Jik . TC LDL £ F NDR 41 (P <0.05), W3 1,
2.2 FHTEMF IGF-1 . SHBG K F LB

DR 41 #1 NDR 21 %5 J il 7 IGF-1 SHBG 7K FAIK
F NC 41 (P <0.05), H DR 41 IGF-1 /K1 F NDR
24 (P >0.05) ,SHBG 7K*F-i% F NDR 41 (P >0.05),
W2,
2.3 IMi& IGF-1.SHBG K ESIFK&IEHRAIHE X

Person A&t 4t B B/~ , IGF-1 52508 C ik,
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IGF-1 K SHBG 5 2 FUMH R i 11 o0 JIEE g 2% 1) A O ¢ & 439

2hCHREIEAMAZ(r=0.327.r=0.207,P <0.05) ;
AR SHBG , OGTT 2h ifiL 4% & AH 3 (r = - 0.
275 .r=-0.372.r= -0.184,P <0.05), SHBG 5
IGF-1 .BMI HbAlc FBG .25 C Jik . TG 7 415 (r
=-0.372,r= -0.437 r= -0.214 r= -0.313 ,r
= -0.419.r=0.291,P <0.05) , 54E#% HDL % 1F
M (r=0.232.r=0.407,P <0.05) ,

F1 SE-BBABLLE(x =)

i { NC 4 (n=80) NDR#I(n=98) DR#l(n=87)
BMI(Kg/m?) 25.40 £0.67 24.98 +0.52 24.71 £0.41
FBG (mmol/L) 5.52£0.99 7.45£0.3" 7.5£0.33"
FINS(mU/ L) 10.82 +1.07 9.05 +0.85 8.3520.76
2 h FINS(mU/L) 89.76 +8.42 45.87 £4.10°  67.36 £26.45
C Jik (ng/mL) 2.30£0.13 2.20£0.15 1.83£0.15%*%
2 h C fk(ng /mL) 10.28 +0.55 6.03£0.37" 5.60 £0.50 *
HOMA-IR 2.72+0.31 3.10 £0.33 2.910.32
HbAle(% ) 5.67 £0.81 7.27+1.84" 7.96+0.20"*
TC( mmol/L) 4.71 £0.17 4.46 £0.14 " 4.20£0.15**
TG ( mmol/L) 1.39 +0.12 1.99£0.17" 1.69 +0.17
LDL( mmol/L) 2.96 0. 14 2.68£0.13 " 2.52£0.11"*
HDL( mmol/L) 1.34 £0.05 1.07 £0.06 * 1.09 £0.05 *

P <0.05,5 NC 2i49t;#P <0.05,5 NDR 248t ; AP <
0.05,2 %5 NC 484 DR 2848k,

2 KAZTHEIME IGF-1.SHBG KFELLE (x +5)

it H NC#(n=80) NDR#H(n=98) DR#H(n=87)
IGF-1(ng/mL) 167.90 £9.1 143.6£6.1° 138.24 £8.01 "%
SHBG ( nmol/L) 36.19 £2.59 29.75+2.12"  31.95+£2.53"

#* P <0.05,5 NC 2048}k ;#P <0.05,5 NDR 22483t

2.4 Im§E IGF-1 7k F 5 SHBG 7k FHIHE X4
PLIGF-1 Jfy B A8 &, 5 F2 L AF % L BMI, %5 i i
W 2SR £ 25 C ik HbAle .HOMA-IR . TC .
TG HDL-C . LDL  SHBG g P75 4 3 47 £ 76 28 1 ol
4007, 45 5 5% L L3S IGF-1 7K F 45 SHBG K - &
k% (B = -0.321,P=0.017), W% 3,

#£ 3 Mm% IGF-1 k£ 5 SHBG K F X MH
B3 RARE Rl B ¢ P{g 95% CI

wH 233.162 68.323 3.173  0.002

62.102 ~345.686

SHBG -0.990 0.415  -0.321 -2.441  0.017 -1.750~ -0.109

3otie

IGF-1 HA R A 22 5y 2446, 2 Fh 22 ) Ak 4N Jfl
TS E A SR T Y =S U (o R |
AR B AN M A B AR 5 IR O R

Ylo DR J& T 4 B 35 58 1 B2 , 5 IGF-1 A g 18 42 4
SHEOARMIN T AT RES 5 DR kA k. A s
A8, AE 3T AL 1B JR S AR R T] P, 2 AR PR s R
H3E A PE DR B RN TR R B, X R 5 = 4F
BRI E Y IGF-1 KRG X,

IGF-1 R L3 Jon 490 0o R e Ji 1 T2 1, S RE A2 i
Y 398 B, A A 10 TR B, A T A O A e R R
At A RS A T A R
o M AL 1) B9 748 ( PDR ) AR 25 400 1) i R A 470 Sl
YASKE Y  IGF-1, IGF-1R 1 IGF-BP3 mRNA ff)
IKAF-, 25 3 B, 0P I S T S ( ERM) v o R o 2
H I IGF-1 A1 IGF-1R mRNA /K F 5 T JE b5 K 9
Ho N TR IGE-1 Gnfaf 520 DR, A B & T DR
20} NDR 4 f8 % IGF-1 KA 5G4 fb 48 b, 45 R &
B, 2 8 TGF-1 JKF- #4%% NC 44T %, H DR 4
fiXF NDR 41, $#&7- (KK ¥ IGF-1 A] G 74 IR 9 40 I
R s R T AR . AR R R, B E A
W 1 JBR 5 2R AR T AR 2R G A S T2DM A 5 AR A IR
IGF-1 K5, {H I3 IGF-1 K F TEig ik 2 5, #5
i 15 FARHLA X IGF-1 5 198 i R v\ FPG
FINS 2 HbAle 2 IEAX, 5 HDL-C & fi 7%, /R
i 15 & B FBG . FINS 5 HbAlc 7] i 5 IGF-1
IR {9 ST f5 6 R 3, HDL-C Oy g7 4 5 3820
Song 2" UGNy, T2DM % IGF-1 /K % 5 HDL-C
EA . AT &P, DR 20} NDR 4 1t HDL-C %
F NC 4l , B &8 IGF-1 5 HDL-C B & A 56,
M IGF-1 5251 C kM 2 h C JKEEAE, 5 OGTT
2 b IfiBE R R G, iR B A I8 T AR ) ) RE
ORI IGF-1 BEAK, #F— L 53k 1 DR Il i
IGF-1 7K R A .

7K/ SHBG A B 45 #5747 SNPrs6259 , il 5 f&
T2DM ') | Winters 25 % 3, A JIF Ik 414 SHBG-
mRNA J /7 SHBG /K F 5 HOMA-IR & i A1 3¢,
B4 WE SR W% SHBG 7K F F e, DR 5
R T KA E SHBG Al fEJE DR & A= 19 4l 57 15 [
W& —, A5 &M, NDR 4 &% DR 41 SHBG ¥
{KF X} E2H , H SHBG 5 HbAlc FBG %5 C k&
A KR, $ /R K7k F SHBG Al GEZ 5 DR 19 &
AR [FIEE, ARWFSE IGF-1 i A8 i 17 2 J0 2k
PE A 5 M7 2 7% SHBG i#E A 7 ##, £ 8 IGF-1 5 SH-
BG E i AHC

Zi LTk IGF-1 5 SHBG 1 W W 55 45 i & 4
Fk J v] g B OE m) 8 m) AR T, X TR N {4
DR ) $50 0 F132 Wy B A 2240 50 i o
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