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[ Abstract] Objective To analyze the risk factors of familial type 2 diabetes mellitus with diabetic retinopathy
(DR) . Methods The questionnaire survey was conducted to collect the clinical data of all subjects, and the
biochemical indexes were detected. ELISA was used to measure the levels of true insulin and proinsulin, and all
data were analyzed statistically. Results (1) Compared to the T2DM probands without DR, age (P < 0.01) ,
duration of diabetes, FCP and PCP (P < 0.05) in T2DM probands with DR were statistically significant. The
results of binary logistic regression analysis suggested that age and duration of diabetes were both risk factors for
probands with DR. (2) Compared to the T2DM siblings without DR, A1C, Ca* and PCP (P < 0.05) in the
T2DM siblings with DR were statistically significant. The results of binary logistic regression analysis suggested that
Ca* was the only independent protective factor for the T2DM siblings with DR. Conclusion It suggested that age and
duration of diabetes were both risk factors for the T2DM probands with DR, and Ca® was the only independent
protective factor for the T2DM siblings with DR in the population.
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WAL R AE T2DM £F DR &9 nl A AL 5 2 4E .
{HFE I GE DR AR &R B arE N oM fE. A
WFFEHEE T2DM 8 2 8 A IFFE X4, X T2DM
P L NG TN N N2 &S PN 309
SJCUEE FIEMEIE] DR A% R =S 78, pT
RANER DR BAERIMEHE, AHEZ5H DR
SR PRI

1 N&5F*

1.1 FARMK

W HETE B B B RO 2 55 — B s 5 e Wl PR s
F14) B BH b XA W PR 22 52 DU 2 W PR S
HRIUEH NG HA MR FEEE MG, 319
MRFO(RVEIEE) , 147 BIEFse 4, Tk 46
@, k101 4.

R WS 2 U IRIA K R PHE LA T2DM
BEREL, REDRDAEMALEE, HERISIE
FAHN, H—%EJE  (first degree relatives, FDRs)
/DA 13 T2DM B

2 RUBE DR FIBE Y 322851 (impaired glucose
regulation, IGR) [JiZWr: Z: 08 1999 A= 5L A4
A (WHO) HERERIBERAG 2T, IGR A= )
MBEZ 45t (impaired fasting gloucose, IFG) FIAH i
B (impaired gloucose tolerance, IGT) , Hi& L
25 W R K B =110 mg/dL (6.1 mmol/L) H. <126
mg/dL (7.0 mmol/L) hRuEFIWT; J5& LI 5
2 h IMBF =140 mg/dL (7.8 mmol/L) H. <200 mg/dL
(11.1mmol/L) A AR fEHIWr. 1EH M A (Normal
Gloucose Tolerance, NGT) MiZWrbnifE: JC i M pH
JEIR, FPG <110 mg/dl (6.1 mmol/L) Jf H. OGTT
i PPG < 140 mg/dL (7.8 mmol/L) . B bR Ji # ’ it
#7E (DR) IZWibnifE: S AR Ao =
IR B2 1) DR ZWARAES, A0 A T i 48
FAIFE BN S BRI W, &4 5 AT R R
Bk AT AR JICHEAH , F840 ) B8 EATIR IRtk
5% (FFA) s
1.2 HEBRERAE

(1) A E B 3 X RE 5
(3) 4t <20 X 5l >80 %5
R WITEEHAM B B e G 5
Sl HAB R IR S B PR o i
1.3 A&

FERRHE NIEAREN ABETEXT . A X R
W ST, W ) 5K & b 3 ARR 5t 1Y
WEDRIA e I B FE A RR SR 03 1 B 1 0L, O

(2) AU N
(4) REfEHRAFR
(5) 1 BUMEIR

LSRRG 0 — MG R GORE, AFRAEES . P |
W BRI Sk Bz LR S | WK sk e I g s 4.
HEE (Wo) . B HE (HC JFit 5 &
(WHR) :

WC (em)
HC (cm)

WESm (0, KE (W) FFTFEER s
(BMD

WHR =

md) = W (ke)
BMI (kg/m?) = ()

TR X LA 10 h J5 2R A HL bk i 0] 2 23
JEIkE (FPG) . 5+ (Ca®) . Ifif§ (TC. TG.
HDL-C. LDL-C) . #ifbi£r & (HbAle) . %5JE
R E (FINS) . 25 C Ik (FCP) . & R E
(PD . BEESZE (TD . HbEBSE. S EE
A ELISA {7 & (3£ [E Groundwork Biotechnology
Diagnostic A #]) . #7h T2DM B & T HEkL, #
ToHEIRE & T IR 82.5 ¢ & —4> T KR Z0E, 2
h MEHA S 2 h B (PPG) . %5 2 h il %
(PINS) DIJ#JG 2h C K (PCP) .

SRR R AR5
Mot i (D = o Lo
e 2R S (HOMA- IR) = FPG X FINS

225
B8 B AIIAEIS S (HOMA-p) = 20XFINS

FPG-3.5
1.4 Gt

Excel HLRAG B BAaE. R SPSS #f ik
TG0, A IES A TR TR AR +
FrifE2E (x +s) 5. FINS, PINS, HOMA-B .
HOMA-IR., FCP. PCP Z¢E IEATORMBUH: A 48X 4L
PLJz TG BULL 10 4 B 5 8500 A AR s EA 7 20 #r
LU B AR5 ) 22 55 1 HL R FH PR R R 229301
E— D LR T /N2 kR e (LSD) . A
o £ B TR Z 4 43 M1 ok F Logistic |5 40 #r. DA
a=0.05 NI IKHE, P<0.05 NEFHLGIH#E
X

2 #R

2.1 REANBEREBELNNSOH
PR WbRUE, 19 DNE R, B4k 2
RUBEPRHE (T2DM) 47 ], HEFETZ#H (IGR) 14
I, FEMEIER & (NGT) 86, W% 1.
MR (D) . A TCR I AN
T2DM 4 HI NGT dlZ B LS4 E X (P>0.05) ;
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LDL-C., Ca* 7£ 2 HEZ M HAZRIT¥E X (P<
0.05) ; 4 # . SBP. DBP. BMI. WC. WHR.
FPG. PPG. HbAle, FINS, PINS. HOMA- .
FCP. PCP7E 2 HHZMIEA B4 E X (P<
0.01) . (2) BMI, FPG, TC 7£ IGR 411 NGT 21

ZIEHA G 2#E L (P<0.05) ; 448 . SBP. WC.
HbAle. PPG. TG, HOMA- B Z[a4EA W B4
2EE L (P<0.01) . (3) T2DM 411 IGR 41
HbAlc. FPG. PPG., HOMA-B [ R H AT B %
SGiit#E L (P<0.01) .

&1 T2DM R AP AR EME N —RIGA TR M ETELIERLEE (vxs)

Tab. 1 Comparison of general clinical data and biochemical indexes among groups with different sugar

tolerances (x +s)

e NGT 4 (n=86)

IGR4H (n=14) T2DM 40 (n=47)

R %, n) 31/55

W /TG, ) 17/69

s (%) 33.13+18.15
SBP (mmHg) 102.16 + 15.96
DBP (mmHg) 70.17 + 10.80
BMI (kg/m?) 21.93+4.70
WC (m) 0.75+0.15
WHR 0.84 +0.07
FPG  (mmol/L) 4.55+0.53
PPG (mmol/L) 4.91 +0.99
HbAlc (%) 5.65+0.57
FINS (mU/L) 2.24 +0.56
PINS (mU/L) 3.72 £ 0.62
PI (pmol/L) 248 +0.16
TI (pmol/L) 3.71 £0.08
TC  (mmol/L) 4.44 +0.81
TG (mmol/L) 0.08 £0.26
HDL-C (mmol/L) 1.45+£0.58
LDL~-C (mmol/L) 2.30+0.79
Ca* (mmol/L) 236+0.14
HOMA-IR 0.64 +0.59
HOMA-B 5.30 +0.70
ISI —3.747 + 0.594
FCP 0.59 + 0.44
PCP 1.75 + 0.44

2/12 12/35

2/12 15/32

5443 £ 11.35™ 56.15+11.98™
120.50 £ 20.95™ 123.85 £ 19.07™
75.00 £9.20 78.89 + 11.43"
24.49 +2.46" 24.57 +3.07"
0.85+0.10™ 0.88 +0.08™
0.87 £0.07 0.90 £ 0.04™
5.53+0.72 6.84 £2.38744
9.88 + 1.00™ 12.28 + 47644
7.42 +£0.76™ 8.94 £2.24744
2.15+0.85 1.81 £0.74
3.64+0.79 3.31+£0.76™
243 +0.17 2.46 £0.16
3.68 +0.08 3.69 +0.08
5.06 = 1.10° 4.69 +0.84
0.32 £ 0.42™ 0.17 £0.25
1.55+£0.87 1.36 £ 0.57
2.63+£0.92 2.69 +0.82
2.33+0.11 2.30+0.117
0.74 £ 0.81 0.57+0.84
4.50 +1.04™ 3.82 £0.95744
-3.852 + 0.808 -3.684 +0.843
0.55+0.35 0.35 £ 0.46™
1.63 £ 0.27 1.41 £0.56™

7E: FINS. PINS. PI. TI. ISI.
AL, “P<0.01, "P<0.05; 5 IGR 41, 44P<0.01.

2.2 AEMZFHTERINBELLE

ASTA] 11 2% G N B I DR BRI AR AL $8 b L3
W22, Wk 2 AT UL FEASTA) M 2 9 5] B
(D MR A TCAR N B SeiE & AL — R R
Mz BTS2 X (P>0.05 ; FPG. PINS,
HOMA-B £ 2 iz mEHA S E L (P<0.05) ;
PPG. HbAlc 7£ 2 1 2 [a] A5 B B 4t it 2% & &
(P<0.01) . (2) TG . LDL-C. PINS. PCP 7£5&
WEEAM _HoERAZ B HAA G2 E L (P<

HOMA-IR, HOMA-B . FCP, PCP BUH HRX 8 TG BULL 10 AR E A5 5 NGT

0.05) ; 4E{#% . SBP. DBP. BMI. WC. WHR.
FPG. PPG. HbAle. HOMA-B 7EJGIFH 41— %%
FRIEHAZ M HAAHESEIEE L (P<0.01)
(3) — . ZHEBA4ER . SBP. BMI. WC,
WHR. FPG. PPG. HbAle. TC. TG . LDL-C.
Ca2+, HOMA-B a2 5 HA M B a4 5 L
(P<0.05) .
2.3 SEIEEBRSH

SEUEE T DR & A DR IR IRYERHRI A £k
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et W 3. hE 3. 54 DR HH
b, Sk £ DR F 44  (P<0.01) . BEIRIEE
. FCP F1 PCP (P<0.05) @& FAFEDR 4, H
Aot E X (P<0.05) .

SEUEE H DR AH G IS K 1Y Logistic [B11H 4y
Brilg 4. LIS 27 &4 DR fE AR, L
AERG . BEVRIRIRAR . FCP, PCP/EA 728 iz F )
G B HEAT T Logistic BI04, BE/SAEIE FA
PRI R SEIEE DR R AR AT FE K 7.

2.4 SIEERBERSHT

SEUEE M NCT [, SeuE# 1) IGR [, 5t
WEF 1 T2DM Rl AEE DR #H4E DR 3 R % R
M FALIEAR LA WE S, mES AR (1) 5
SEUEE ) NGT Al He 4, Sl /Y IGR [Flffd SBP
B (P<0.05), PPG Al HbAle BETE (P<

0.01) ; JciF & i) T2DM [A] s A £ DR # SBP.
DBP. HbAlc il PCP HA G225 L (P<0.05),
WC. FPG. PPG #l HOMA-B HA B #4555
S (P<0.01) ;5 SEiFE#& i) T2DM [ g ff: DR &
HOMA-IR #1 ISI H A S it % & L (P<0.05) ,
FPG. PPG. HbAlc . Ca* Fl HOMA-B B A 8%
GiiterE L (P<0.01) . (2) HAEIEH M IGR [
M b, SEiiE ) T2DM [RIHASfE DR 3% DBP i
HOMA-B HAGZI¥E X (P<0.05), WC HA
BEGFEY (P<0.01); JeiF& ) T2DM [ )i
£ DR % WC. ISI fil HOMA-IR H A Giit 2% X
(P<0.05), HOMA-B HARBEZGIFEE L (P<
0.01) . (3) S4EiEH Y T2DM [A] g A F£E DR # L
&, SJeUEE R T2DM [FIRLPE DR 2 HbAle . Ca* FlI
PCP HAAG 22 E L (P<0.05) .

&2 T2DM R &P AELMm S HE N B — MR IR ST A AN BRI IEIRILER (v xs)

Tab. 2 Comparison of general clinical data and biochemical indexes among groups with different blood

relationships (x +s)

& JEEA (n=19) —goFERA (n=95) “YoRENA (n=33)
Wl B, n) 5/14 30/65 11/22

W (A /TG, ) 6/13 27/68 2/31

Ay (%) 52.58 +10.27 4765 +17.17 21.94 + 1432744
SBP (mmHg) 118.47 + 16.69 113.38 +19.54 99.15 £ 19.92744
DBP (mmHg) 78.89 +10.48 74.20 + 10.88 68.03 + 12.08™ 44
BMI (kg/m?) 2372 £3.28 24.82 +3.65 20.27 + 52244
WC (m) 0.85 +0.08 0.83 £0.12 0.70 £0.16™44
WHR 0.89 +0.04 0.86 + 0.07 0.83 +0.06™"44
HbAlc (%) 9.22 +2.49 6.81 +1.82" 5.72 £0.90™A4
FPG (mmol/L) 6.53 +2.06 5.44 +1.79° 4.55+(0.83744
PPG  (mmol/L) 1220 + 4.44 7.66 +4.33" 5.40+2.38744
FINS (mU/L) 1.93 £0.87 2.08 +0.67 2.21+0.54

PINS (mU/L) 3.24 +0.91 3.59 +0.68" 3.74 + 0.60

Pl (pmol/L) 247 £0.17 246 +£0.16 2.49+0.16

Tl (pmol/L) 3.70 + 0.08 3.70 £ 0.08 3.71 +0.08

TC (mmol/L) 453 +0.74 475 +0.89 4.11+0.6944
TG (mmol/L) 0.11 £0.21 0.20 +0.30 0.07 £0.20"44
HDL-C (mmol/L) 1.32 £0.59 147 +0.64 1.41+0.51
LDL-C (mmol/L) 2.60 +0.75 2.54+0.86 2.06 +0.64'A4
Ca* (mmol/L) 233+0.14 232 +0.12 239 +£0.1544
HOMA-IR 0.65 +0.93 0.63 +0.68 0.60 + 0.62
HOMA-B 405+ 1.14 4.66 +1.04" 5.40+0.71744
ISI —3.767 + 0.932 ~3.740 + 0.681 3712 +0.617
FCP 0.35 £0.57 0.51 +0.44 0.60 +0.39

pcP 1.45 +0.66 1.61+0.46 1.77 £0.43"

7E: FINS. PINS. PI. TI. ISI.
ZAHEL,

HOMA-IR, HOMAB, FCP. PCP B H XIS TG BLA 10 AR BRINT L. 5ok
“P<0.01, "P<0.05; S5—ZEEAHAMIL, 44P<0.01.
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Tab. 3 Comparison of clinical data and biochemical indexes between probands with and without DR (v +s)

& SCUEEATEDR A (n=8) FUFLEDR A (n=11) P

HH B, n) 2/6 3/8 0.912
W (A /G, n) 2/6 47 0.599
iy (%) 45.00 + 8.52 58.09 +7.71 0.003
e () 1.69 +1.33 4.55 +3.01 0.023
SBP (mmHg) 112.00 + 11.11 123.18 + 18.89 0.155
DBP (mmHg) 78.50 + 12.73 79.18 +9.17 0.427
BMI (kg/m?) 24.45 +2.46 23.20 £ 3.80 0.893
WC (m) 0.86 +0.05 0.85+0.10 0.971
WHR 0.88 +0.05 0.90 + 0.04 0.267
HbAlc (%) 8.89+2.10 9.45 +2.82 0.638
FPG  (mmol/L) 575+ 1.40 7.10 £2.33 0.165
PPG  (mmol/L) 10.14 +3.95 13.71 £ 4.31 0.083
Pl (pmol/L) 2.50+0.21 2.46 £0.14 0.625
TI (pmol/L) 3.71+0.10 3.69 +0.07 0.451
TC (mmol/L) 4.57+0.90 4.50 + 0.66 0.828
TG (mmol/L) 0.08 £ 0.26 0.13 £0.17 0.630
HDL-C (mmol/L) 1.42+0.67 1.24 +0.53 0.525
LDL-C  (mmol/L) 2.58+0.89 2.61 +0.68 0.918
Ca* (mmol/L) 231+0.11 2.34+0.17 0.580
HOMA-IR 0.49 +0.77 0.77 £ 1.05 0.524
HOMA-B 433+ 1.11 3.85+1.17 0.383
ISI -3.601+0.772 -3.887 + 1.054 0.524
FCP 0.05+0.28 0.56 + 0.64 0.036
pcp 1.07 +0.57 1.73 + 0.60 0.026

7. ISI, HOMA-IR., HOMAB., FCP. PCP BUH B4R TG BLLL 10 ARErxd 5. & 3 vl L. 5 AFE DR HH L,
SEIEELE DR F4ER (P<0.01) . WERPHHFE. FCP I PCP (P<0.05) & T AL DR 4, EAGH 5 L.

®4 SEIEE DRAAXRBEME R Logistic M35
Tab. 4 The results of binary logistic regression analysis of the related risk factors for DR in the T2DM probands

HAE i B S.E. Wald dr Sig. Exp(B) 95%CI {i
iy (%) 0.305 0.194 2.476 1 0.116 1.357 0.928 ~ 1.986
FEE (a) 0.771 0.576 1.791 1 0.181 2.163 0.699 ~ 6.691
B -17.245 10.777 2.561 1 0.110 0

SEUEF 1 T2DM [A] il DR AH G TGRS I & 1Y Lo-
gistic MMM ILFE 6. LASGIEE 1Y T2DM [ 275
£ DR #2556, HbAle, Ca® Fl PCP Ny A5 &t
100 Logistic BT, fa HEAE R = &
Ca*, $/) Ca* JESCIEH [FIAEH DR & A= ik 7 £
PIEF.

3 iTie

R FLM %A (DR) 2 BRI B

RO E R Z —. PR EELE B AT A IAm
DR B4R EE RN R, H 8 DCCT 1
UKPDS % #if 7% 84 ¢ 21 & 1B 5 DR 19 AH 56 6 &
N E N =< 2 51 SRR AT i N 1112 G O 3 5 1 0) W £
TSR, HET, AR A IS bR 45
ARG . 25 2 h M FI AL LT B . A x
2 BRI S5 DR AR SR $2 7 O 25 I I w9 38 8
DR [ fER R R, 78 M2 8 UK LTI
W EBE R R AR, B 2 h IfUBHE DR A7 G
BRI 2D AR PR Bk 2T & (2 DR 1
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&5 EIEERMIGKEBFELIBIRLERE (vxs)

Tab. 5 Comparison of clinical data and biochemical indexes among groups with different siblings (x + s)

SEIEEWINGTRIME  JeuEE WICGREI  JEiEE A T2DME A FEDRE  JeuE& FT2DMIE DR &

&

(2661) (1145) (515) (114)
R (B, #9117 2/9 312 4/7
W G/ TG, B 9T 2/9 312 5/6
s (%) 51.04 £ 9.66 51.55+8.37 4720+9.52 56.09 + 3.99
bR (4F) - - 140+ 1.34 455+321
SBP (mmHg) 108.77 £ 13.17 120.55 +22.46° 127.60 + 16.99° 11427 £ 12.14
DBP (mmHg) 75.15 £ 8.56 75.09 £ 10.24 87.80 + 13.97°4 78.00 £ 10.42
BMI (kg/m2) 24.32 £2.94 24.68 £2.76 26.14 £ 1.29 2537 £3.93
WC (m) 0.84 +0.08 0.83 +0.10 0.95+0.04°4 0.90 + 0.084
WHR 0.88 + 0.09 0.85 + 0.07 0.92 +0.04 0.90 + 0.04
HbAlc (%) 5.80 + 0.67 775 +1.20™ 6.92 +0.56" 8.17+1.25™*
FPG (mmol/L) 4.84 +0.50 5.49 +0.70 7.08 +1.27" 6.80 +3.26™
PPG (mmol/L) 5.15+1.07 973 +1.01" 12.12 +3.24™ 11.73 £5.02™
Pl (pmol/L) 2.43+0.19 2.45+0.15 246 +0.13 2.46+0.11
Tl (pmol/L) 3.68 = 0.08 3.69 + 0.07 3.70 = 0.07 3.68 = 0.05
TC (mmol/L) 5.05+0.67 5.10+1.25 470 +0.67 4.89+1.19
TG (mmol/L) 030+ 0.20 0.32 +0.45 0.41 +0.49 0.18+0.25
HDL-C (mmol/L) 1.61+0.79 1.64 £0.97 1.30 £0.72 1.20+0.28
LDL-C (mmol/L) 2.65+1.00 2.64+1.03 2.65+0.74 2.86+0.99
Ca2+ (mmol/L) 236+0.11 234+0.10 237+0.14 2.86+0.07"¢
HOMA-IR 0.76 + 0.58 0.83 +0.84 0.61 +0.49 0.19+0.47°4
HOMA- B 5.07+0.70 4.61 £1.09 3.55+0.7174 3.56 + 0.747A4
1S -3.876 + 0.580 -3.947 + 0.841 -3.719 + 0.495 -3.303 £0.4734
FCP 0.62+0.51 0.56 +0.39 0.22 +0.28 0.51 +0.39
PCP 1.75+0.45 1.59 £0.27 1.27 £0.23" 1.73 £ 0.44°*

#: ISI, HOMA-IR, HOMAB, FCP, PCP Bt A ZRXI%k; TG BLL 10 MRE XA S5AEUE# 1 NGT [F e diAf e,
“P<0.01, "P<0.05; 54ciF#M IGR [FIIEZHAH L, 44P<0.01, 4P<0.05; 55EiFEH 1 T2DM FEATE DR 41, *P<0.05.

%6 StiE#Hm T2DM EAE DR #HX B E &R Logistic BT 47
Tab. 6 The results of binary logistic regression analysis of the related risk factors for DR in the T2DM siblings of

probands
B AR B SE. Wald df Sig. Exp(B) 95%CI H
Ca? -12.503 7.068 3.129 1 0.077 0 0~3.861
B 29.610 16.356 3.278 1 0.070 7.238E12

KA BAIS GRS R . H AKX R B T 10 a
WO, SEBHMEMZIE A2 DR k4. KB
fak . E LA SELESET T DR A5
AT RBNE S DR AHOC, 55 38 78 1 A0 ) s AR
(PDR) MM XMETG I E L. amEWRME
1§ 1 FPG. PPG H1 HbAlc FAYR I E 5 DR &
WEEMSE. LRI 45 S I T A R A
FRBEIE. ARFTRE R RARE, RBSCIEHE
DR W& A S MpEEZE IO, HIFEHATRE 5 E#H ik
B AN G, HR T R 228 IE B AR f5 2 h il

BHAS S BV ) IR K-, AR I 2128 11 A &)
Z IMAE S I EbRAER M, FEA AR IA R 2 68
K. HEEEMRE, DR WEERERKIMLRE,
WA IREA A Bl T SR 58 Rt —2E 58 3%

R AR A RES , IR I AR B & A A
. e A SRR RS K 10 a S5 A
60% 1 B P DR, 15 a J5 ik 80%1. 2 [ i
FEHNT T2DM & 1A & BRI ol S R S K
I DR Z 2RI B8 0. teah, AR5 LR 40
2 VLA EHE R A DR &% (33.3%) &
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40 ZLUE (15.6%) B2 4% AWFFEREIEE #E1 7
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