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2 TRUH bR s 4 D s A8 S 5 LTS ANGPTLS 1Y
TKF- B I R 32 X
4 R
(1L KITAHUZE & B IRA SR, #ab &KX 430000
2P RIEBEHRFWES —ERALSNA, BAIIL 5/RIE 150007)
WE.BH @32l hed 4t mEEE G S(ANGPTLS) #KF 4Rt 5 2 A4 KRR BKm %= EA2F 6450,
Fik I 2018 4 10 A 2019 1 ASREEMKFWES —ER R LFAHIKE 6 60 6 2 B8 R m B & RIE L T4 H5E
Fr I AL P JEE g T B Fe - A Ay S S SRR 4 (DM 4L | 3F 3 78 348 SR AL I % % 28 (NPDR 41 | 38 5 20 48 R AL R %
20 (PDR 41), 428 20 ] , F) B 3 ) — B 18] 69 20 4] JE 5 AR A & 3% A BB 2L (CG ) R N2 3 8 09 A AR T4, ) s 4 4k
4L & (HbAlC) =M C Ak = M Bk ¥ % 4 (FBG) . & 12 B B (TC)  H b = 85 (TG) §F A 3647 ; = A ELISA M & fn 7
ANGPTLS KF, Z&R w4 & 4K E BMI.C k. TC b4, £ F £ %33 & L (P>0.05) ;4 B AE L DM 4 NPDR
40 PDR 4 = 4018 2 %7+ & ,PDR 413 T DM 41 NPDR 48 ;DM %1 NPDR 41 PDR %1 HbAlc & FBG & T CG %41;TG K -F
£ CG 28 DM %0 NPDR %1 PDR Z0v9 20 8] % #73% 3 PDR 40 NPDR 20 DM 2039 3 T CG 41, £ F A 4t 5 & L (P<0.05);
A% ANGPTLS /£ CG 41 DM 28 NPDR #1 PDR #0v9 40 A R iR %738 % ,PDR 413 T =4, ZFA%iHFEL (P<
0.05), B f27% ANGPTLS #99F &5 TG 48% (P<0.05) . 4518 ANGPTLS 548 RkmiAlMtm T ey m R E L — T mEk, &
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The Level and Clinical Significance of Serum ANGPTLS in Patients
with Type 2 Diabetic Retinopathy
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Abstract: Objective To investigate the correlation between serum angiopoietin—like protein 8 (ANGPTLS) levels and the severity of type 2 diabetic
retinopathy by quantifying its level. Methods Sixty patients with type 2 diabetes mellitus who were admitted to the Department of Endocrinology of
the First Hospital of Harbin Medical University from October 2018 to January 2019 were selected. According to the presence or absence of diabetic
retinopathy and its stage, they were divided into simple diabetes group (DM group), non—proliferative diabetic retinopathy group (NPDR group), and
proliferative diabetic retinopathy group (PDR group), with 20 patients in each group. At the same time, 20 normal subjects at the same time were
selected as the control group (CG group). The basic data of the enrolled patients were collected, and biochemical indicators such as glycated
hemoglobin (HbAlc), fasting C—peptide, fasting venous glucose (FBG), total cholesterol (TC), and triglyceride (TG) were measured. Serum ANGPTL8
levels were measured by ELISA.Results There was no significant difference in systolic blood pressure, diastolic blood pressure, BMI, C—peptide and
TC among the four groups (P>0.05). The course of diabetes increased gradually among DM group, NPDR group and PDR group, and that in PDR
group was higher than that in DM group and NPDR group; HbAlc and FBG in DM group, NPDR group and PDR group were higher than those in CG
group; the level of TG increased gradually among CG group, DM group, NPDR group and PDR group, and the level of TG in PDR group, NPDR group
and DM group was higher than that in CG group (P<0.05). The concentration of serum ANGPTL8 in CG group, DM group, NPDR group and PDR
group increased gradually, and that in the PDR group was higher than the other three groups, the difference was statistically significant (P<0.05), and
the increase of serum ANGPTLS was related to TG (P<0.05).Conclusion ANGPTLS8 has a certain correlation with the severity of diabetic retinopathy.
It may be involved in the occurrence and development of PDR by affecting TG metabolism on the basis of abnormal glucose metabolism.
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B DRI A X S 48 ( diabetic retinopathy, DR )2
BEPRI WL AN A I R AE 2 — BB BRI TR A
KA A AN IS DR B WIAHSE, I AR 5+
HALSE DR Bfap 2, Iig S5 THs T £
JUEEH AR LB g AR, S BN
Bz Dy Re 2L B M A REAZ Y, AR A n A4 , Il 4t
A RO BR BB A, Liu Y 451% F0BE Ak 1M 40 4
(HbALe)FNH I =5 (TG £ Ay FH = v /E R DR AY
TS SE R 2R o AR R A AR 0 5 48 A 1
RS, FLR B A A A B T A TR AE
2L AR B A b A HE G AN TR PE T i A AR
EFEE A 8(ANGPTLS ) /= —Fh g BUAR K 7, &=
B NARTWE AR B 2020 203, BEAE 71 o 4R
P b 4100 i i 2 1 B 05 B (lipoprotein lipase, LPL) )
T AT TH 7 L2 TG B 7K, ZIRF 5T HaE ),
1 RUFD 2 ARUBE DR B8 3 TP I 7 ANGPTL8 7K F- 7t
155 5 Z AR — T U IF SR R B, 2 AR bR
o5 FIAE Bk £ 25 A0 L0 ANGPTLS /K i B Ak, R
B EF G R 2 R A AR &N A
[F], {H3SEAH B0 B 45 ATl 1% ANGPTLS
A ZEBL P I BB R 2% BT, AR 5558
b B E 2 AUBE R BB A LG ANGPTLS 7K
-, FEIT ANGPTLS 5 2 B 5 A0 190 s 25 A
Z IR AR SCIE , LA DR 892164 0 iy Lk 30
HAEWF .

1 /RS A*

11—k BEE 2018 4F 10 A -2019 4F 1 AR
VS 2 B R 2 B I 2 — 5 B 9 3 I RHISLIA 1Y 60 151
2 BUBEPRIE (T2DM ) (8 AR 2 756 I8 PRI 100 D)
PR AR Ko L4330, W FL 43Sy FRAlR PR 4 (DM )
3 e L SR PR AL 1) 55 72 2H (NPDR 2H ) | 3 4 11
o PR 5 PR 19 55955 75 2H (PDR 2 ), 4% 20 151 ; 53 366 B[]
—BF[R] (% 20 51 1E F ARG 3 & 6 B2 (CG 4.
DRIZWRAE : (i P&l i ARBHE AR B 4B
KRG R S RE A ) R RC I, X AL P 0 PR s R
BT M &5 (FFA) 8012 Koy 2% 2002 4
FEL PR I R o LR AT o i A4 AR AR S 30~
754 . CG A% 10 5], % 10 B, F- 3 4FE#% (50.90+
6.54)% ;DM 455 11 ], Zc 9 B, V- 444 (50.45+
6.59) % ;NPDR 4053 13 #il, & 7 fi], P-4
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(52.40+10.06) %/ ; PDR 415 11 4], % 9 i, V-4 4F
% (54.85+6.60) % o PULH M5 AEES HLEE, 25 7 R4
AR SL(P>0.05), 1T Fot o ASHIFSE 28 JREE R K
Y e o v T e A (e A R R ST F U R TN
JIi 2538 S R B2 E G [ 2 1

1.2 G A FHEBR A

1.2.1 IAFRIE 54 WHO T 1999 4E5E i DM
Wiz hr e, IRIK LA & 5% (FFA) 25 3145 5 2002 4F
I BRIl R 5330

1.2.2 HEBR bR e QG HA Wik B OB I
QEIABEIRFEER T Hl e EE; Of
JEAT ™ FEC M A B e B e Il B A s D& I
FH T FF Ol 4 LAt P9 23 s DI g S s AU IR FH
RAEZWN MG Y s @6 A IREE
LG 1 45 A 2 sl VA LA FR IR Bk 2

1.3 ik 0B SRR A AR R A
PR 0 s 3 B vy AR LIl 5 BMIL. i
AEEABG T 2 HRE 6 fURME EHFHKIL,
I AT H A H 37 7150 ) Bk 20 & A
ST (SEE WILLTWO)ll & TC . TG .BUN .Cr UA
25 WEER K LBE (FBG) HbAle, Il C K JH [ fis
(CHOL). i & A R EE 1Y prp FL23 3R Il F8 B
10 ml MBEFRA, TEEFE 2 h, 2.0 10 min,
3000 r/min, i RS AR I E 2 L3, 5T -80 C
PP UK AR DRAF | L T K B 52 W B (ELISA) 46
DI ANGPTLS 7K-F-, Al i ANGPTL8 i &1
FRIX E1Aab BHEAF] . UL PU A il . BMI B AL
ML A . 17 ¢ K FBG.TC.TG .BUN.Cr.UA,
ANGPTLS Z5lm RAEFR KT o

L4 Geit=40rik it SPSS 21.0 s BE 7 48
T, BRI T IESHRL, WS IESS
0, FH (xes) FR 21 ] LEACR FH 5 22530, A DGR
H Spearman A 0Hr, LA P<0.05 hZEFH G
28R

2.1 PUZH AR L% NPDR 41 PDR 247 5K &
RFXT R, 22 A G245 X (P<0.05) ; PDR 21
AR T NPDR 4, 22 R A it L (P<0.05), I
1.
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2.2 UG RTIE bR EL L U4 C K .CHOL Hug, 22
SIG A E L (P>0.05); DU ZH A bR %k 0 FE
HbAlc .FBG.TG H#, 2=5A gtit2#E L (P<0.05);
WEPR IR F27E DM 2H NPDR 2H . PDR 2H =2 [a] 3% ¥
Jh# ,PDR 40/ T DM 41 NPDR 4, ZRAES2F
X (P<0.05);DM £ .NPDR #1 .PDR 4 HbAlc &
FBG =T CC 41, ZRAGZITFE L (P<0.05);TG
JKEAE CG 4 .DM #H .NPDR 4H .PDR 2H PUZH [8] 3%
145, PDR 40 \NPDR 40 .DM ¥ T CG 4H, 257
ALt X (P<0.05),

2.3 PUZHIMYE ANGPTLS K HeA: PUZH S ANGPTLS

SEHI K43 50 R - CG 4 (291.55+196.76 ) pg/ml

DM 4 (474.17+363.58 )pg/ml NPDR 4 (512.76+
296.68 )pg/ml . PDR 41 (998.90+645.11 ))pg/ml; Bfi%
DR P E A2 AU, DUZH IS ANGPTLS /K- &5
k., ZRAGITE L (P<0.05);PDR 4G
ANGPTL8 /K THAM =4, 2RAGI 8 L
(P<0.05).

2.4 PDR 2 HAh K 2 5107 ANGPTLS 7K-F-AAH ¢
PE7rHT PDR 4 TG /K-F 5 1fiL%i§ ANGPTL8 /K- H.
HAHKAE(P<0.05), WL 3.

xR 1 MAERZRILE (xxs)

=470 CG 4 DM 41 NPDR 4 PDR 4H F P
W45 (mmHg ) 136.45+14.75 134.50+20.51 127.75+16.48 142.20+22.59 2.001 0.121
# 5K E (mmHg) 84.95+8.40 82.95+11.46 79.15+9.03" 76.60+12.74° 2.522 0.064

BMI(kg/m?) 24.83+2.76 25.64+3.42 26.00+3.53 25.03£2.12 0.644 0.589
.0 5 CG 4, P<0.05;" 5 NPDR 41 H#¢, P<0.05,
xR 2 MAMKKIEFRIEE (xxs)
E=L7D CG#H DM 41 NPDR 4H PDR 4 F P
T DRI e / 3.25+3.92 9.30+6.12" 12.85+7.36" 21.965 0.000
C Jik(ng/ml) 1.93+0.44 1.76+1.44 1.45+0.62 1.58+0.78 1.083 0.362
HbAlc(%) 5.07£0.35 8.79+2.14 8.82+2.23 7.51+1.36% 21.532 0.000
FBG(mmol/L) 5.27+0.32 9.08+3.12 8.96+2.28° 7.4122.07* 36.922 0.000
CHOL(mmol/L) 4.85+1.11 5.11+1.06 5.47+1.13 5.46+1.13 1.440 0.238
TG(mmol/L) 1.21+0.67 2.00+1.59 2.07+0.94 2.62+2.39° 14.128 0.003
"5 CC i, P<0.05;" 5 DM ZH Huds, P<0.05;° 5 NPDR 4H HL#, P<0.05.
% 3 PDR AEHMEZESIME ANGPTLS B8 4
FSES r p
A 0.114 0.633
FBG 0.179 0.450
C ik -0.155 0.514
HbAlc -0.024 0.919
CHOL 0.131 0.582
TG 0.559 0.010
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3iTit B, HESA G EE L (P0.05), X — 4517 —E

DR 114955 P 4 A% T2 B2 A0 455 6 40 1 45 ) 440 i sk
b LI HEEE P R ARG A 3 e B Y BAE 2%
o5 | AR PO A 50 2 5 ey AR R v AL 2 AR s TR
WIS AS P AN B G R N 2, —F 5 DR A kA
KR YIAIE, PDR (& it fE b, i i &5 |
VEGF SE4NM B TR, DA 028 400 o i £, 2% 1
B2 4 il (retinal pigment epithelium, RPE) J&] [l i3 34
SRt SR W A 2 B 5 15 381 1 BERAEL A I R i
Hir, T2DM %4 DR BB/ K. (R,
S it 375 0 B K R ) A0 B F % PDR 9IRS A

AWFFELE R W, VU4 HbAle FBG A bR 5
FEHAES , 22 7 A G 7E X(P<0.05) , X —Z5 L 15t
F I i I PR 10 I i 28 & A e e Y i 5
M PRI 2 e IR S 5 A0 R S 4 o A A 4
T OO 5 (0, 28 R 200 A I PN B AT i S
LT REAREL 2 3, AT 16 401 A5 e s kel 5
Y400 Do) B J B e S I A 92 s S, 7| e 1t A
PHZE B A I T B DL B 7 A4 2 A | 2 28 1 A
WA 2 T OB A A 2R, AR T AR ) 3 3
A H I AR PR R 5 25003

I I = 101 5500 PR B 4% AR I &4 (W DR)
AR DA EESE, DM 20 2RISR,
L FEIR AR (fatty acid, FA) TG .CHOL FAg o 5
FAHCHUAT (% BB 2 1 I & B . CHOL (FFA 1
TG 7KV LA RFAR: e 25 R 2 1 L T Ptk T, 4
JIEL [ 3 ) a3 D), DT S B0 i A i 2R ALY,
Ye S ZEUUL BUAEME PR F 35 o, VS TG 7KF- i
AN, FE U BEARAR N T2, JF AR 2 T ) Y
B AAEIIREZ A . TENE ) 2R I D B0 J 5 TR
FRURR IR R PR R v, I SRR 5 LA B R 1R 11 7K T
0 AR RS A A A0 D AR BB 1 A LA
K R AN AR A 4L A T o i DU R — Ry
WHIRERR 25, EE R TRAR TG B, v LIz
IR~ PR B B B (BB AR, TEB)7 DR Ak e k5 &
LI AR M S R BRI > PDR 19 % 2E L
R RS R U AE TG K | bk, 5
CG 41#H L, DM #H \NPDR #H .PDR 4 TG %
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FEFE BT TG 5 DR A &AL B ™ B FEJE AT REAT
TE—E A

ANGPTL8 J&—Ffr = BLAE - E A1 7 dH 2 b A
B ER 1T, LPL & —Fh A5 TG /KAl K TG ¥
B0 , ANGPTLS B[R] ANGPTL3 ANGPTLA, @it
i LPL AYTE R8T TG AR5, ANGPTLS &
TG AR EEEAEM, BFFEIEY] PDR &35 5 M
Pk ANGPTLS 7K-F-3§ -2, ABFFess R Bor,
IL7E ANGPTLS 7E CG 41 .DM 41 .NPDR 41 .PDR 41
DUZH [] 7K F-3% 47 7HEr , PDR 4 T NPDR 4, 5%
A Gt L (P<0.05), AN ANGPTLS A] g
NPDR [} PDR #F @AY EZ K F . Dong CX FF2IRFSY
IESZ, ANGPTLS {2 #F PDR &9 F ZHLH & 1k
OGS T eyelin Al .cyclin F Al E2F2 1R 151
FEAMHIA T edknla F1 cdkn2a f£#F RPE ({3458, A
R R /R, PDR B35 I3 ANGPTL8 /K5 TG
AR (P<0.05) o 2 RUBEDRAR 1Y Ko 52 it AL K 3= T B
2 2 OB I, DR (14 32F Jie K T3 37 45 FpAS T
FHZ SRR, 52 HbAle KFHITEFT, Ik
SE R B g AL A AT 22 1 R A BRI L
FAX R EAE IR B T 1 DR 22 0 W] B e
PRFFU, HPEHR KA, DR 434 NPDR # PDR,
NPDR &5 B IR 7 nl 45 il 9o 17 1) & €, 1fii PDR 2
BTz A B0 0 P A R, 75 AR A A IE
B, #1745 PDR B — Rl s A BRSO B A2
MELLWRE B PR 8 28 P A IR S ARG A
WFREEHAEN DR &A=& Rt fedr, G S8 J0H:
7= TG i HAHZMEH . 1En PDR &R
o, ATBBAETE S —FhgAE, RIERR I S ro s Ol
T ,ANGPTLS @i /5 TG I CIHE7E PDR 1% 2k
RIE,

25 L Jrik , ANGPTLS 5 DR " HF2 2 i LA
AHOCHE & AT BETEMEAC I S 0 BE il b, Ja i 52 ey
TG MACHHE#E PDR ) & A & J& ,3X y DR Ju 2
PDR (IR &AL T R S . 7EdE—E s,
Vg 30 Ik G IR SRR AS (T, A 5 K AR DG A
T, EINRAHRTT ANGPTLS 5 DR & JE i 5
A= BRI
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