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MGD 43> MGD 41 (94 ] ) FIX} BE4L (90 ) . #6241
B RS E O, >R 4R BMIL 25 Ji7 I (FBG) BEAK M 21 &
H (HbAlc) EHEEE(TC) JH il =88 (TG) AR% B NEE
FIIH I EE(LDL-C) | = % B2 BE & (IR & B (HDL-C) . L
WP B E MGD 51 K FR X R, RHAZHNE
Logistic EH4 8T MGD &R B ER R &

LR .MGD 4% HbAle [ TC TG .LDL-C 43514 8.30% +
1.95% 5.72+1.21 2.16+1.05 3.42+1.10mmol/L Y] i 5
FXIR (7.26% +1.18% 4.82+1.19 1.48+0.71 . 2.75+
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Abstract

¢ AIM: To investigate the correlation between meibomian
gland dysfunction (MGD) and serum lipid in patients with
type 2 diabetes mellitus (T2DM).

¢ METHODS.: A case-control study was performed which
recruited 184 patients with T2DM admitted to hospital from
July 2020 to October 2021. After completing the ocular
surface examination, subjects were divided into MGD
group (94 cases) and control group (90 cases) according
to whether MGD was combined. The body mass index
(BMI ), fasting blood glucose ( FBG ), glycosylated
hemoglobin Alc ( HbAlc ), total cholesterol ( TC),
triglycerides ( TG ), low - density lipoprotein cholesterol
(LDL - C) and high - density lipoprotein cholesterol
(HDL-C) were examined for the condition of meibomian
glands and collected between the two groups of patients.
The relationship between MGD and blood lipid levels was
compared between the two groups. Multivariate Logistic
regression was used to analyze the risk factors of MGD.

¢ RESULTS: The HbA1c, TC, TG, LDL-C in MGD group
were 8.30% +1.95%, 5.72+1.21, 2.16+1.05, 3.42+1.10
mmol/L, all significantly higher than control group
(7.26%+1.18%, 4.82+1.19, 1.48+0.71, 2.75+1.00mmol/L, all
P<0.001), there were no statistically significant in HDL-C
between the two groups ( P>0.05). Multivariate Logistic
regression analysis revealed that the risk factors for the
onset of MGD was significantly associated with higher
blood levels of TC ( OR: 5.846; 95%Cl. 1.867-18.306; P<
0.001) and the higher blood levels of TG ( OR. 5.822;
95%ClI; 2.654-12.774; P=0.002).

¢ CONCLUSION: T2DM patients with MGD are related to
a number of dyslipidemias, and the TC hyperlipidemia
and TG hyperlipidemia are significantly associated with an
increase risk of MGD in patients with T2DM.
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A& B AR T 78 % 7% ( meibomian gland dysfunction, MGD)
SRRk RIS AR AR , T 5 T R e M R R
ARG JME SN HRFBASIE 45— R FAEIR | AR IR A K
A7 1 BH T G A R 3 0 P G TR S A i e AR 1 R BR
T2 WA R L IE A CRE, MGD R 43 0 Y 16 i v
G R I PR B A3, B2 1 T IR R A S B R X
Fofr 43 B4) A AR 5 S50 BEL 2 I B ) T Y R B ReE R
EA TR IR MGD HE 43I G g o B e 2 mT fig 5
LR ST (1 o B SR AR 5T JH v I Y 1 K
NN MGD BB Y fa B &P 2 BB TR K (type 2
diabetes mellitus, T2DM) f83& 5 & IF MR 7% SR T &=
FR R IUE 25 22 A AR S 0 TR IP I PR s R AR R
A e N (HSETF AR 50 2 5 2 T2DM B3
MGD %A= XU, B AT A LIRS 98, AR 5% 8 ad
ST AEE MGD 9 T2DM & 3 11 45 5L I B 48, 3 &
T2DM f## MGD 55 B AC I /K F Z B AH G B e R
e AR T 7 -5 3697 B HEAR %
1 X &EFF*E
1.1 X% A5 A ] 9 491 % BRI 4R 2020
07/2021-10 AfETIKEE N i FHC i L RHE I 24
T2DM & 184 il e IR £ A J5 MGD & 94 i
MGD 4 ; A4 MGD # T2DM & 90 1 Jy %f BB 2H . 4)
AFRUE AR 2017 43 [ I6: AR R 2 B e A 2 W 5 AT &
FIR (1) IR MR A 2 JF 1 5% 5 (2) IR ER 40 W 57
W5 (3) HA IR SCREAR ; (4) AR RRBLIK ; (5) B2 &
S, (1) BU(2) TG I (3) RIZ B MGD, (4) FI(5)
Fyhnsgiz e br . HEBRARME . (1) 8 N H 7T 2 | i A
R BTHE i BT I R N T TH R A A R e il A 7K
SRR L DIRELG WY B . (2) I 6mo F7 15 2 R B 24
YA IR S IR AMG IR TF R E . (3) A TERE
M6 B A T %) 4 B P 0 , 40 R AR 2 B T E | Steven —
Johnson ZE & 1E | TR ZEGAE B2 s (R JEHE A BEIR
W A A B ) B4 2 W 2R A E IMARIE | A RERE 5
AW LA A A FRA R O R B B2 &
WA AR 3 E ), A Z i E 1 BB S
58, B A FE .,
1.2 & A I AUIRAG 2 100 H H 7] — 2056 2F & 7 i 35
P (1) BT T SR MR IR 1 G 2008 S0 . IR
T AR AR . I 2% R BRI L R R AR e R R B = Bk
7 M BN, BESIEA MR IS 2 e i A B 40 il
ik G AL TR R IR OB A A, (2) BRAT
T B R G AR 0 G R 1, RS G i A MR A e 5 %R
N R T R R R TN VI w4 L NP N
TRIR AR ;2 - TR b ORI B4 2 604 5 3 43 e B n 21 ¢
oS ol N 16273 11| b 3 S T U 0 ) Ol w2 e A 2 2 2
P 5 FRBRARI W HE R PEAY .0 43,5 SRR A 410
153 ,3~4 SMR IR I HE M 52 40,1~ 2 SR BRAR 5 W W HE
i3 0, TCIE AR AR AR S I B HE . TR RS BIPE A ie
2,305 E SRR, (3) N Keratograph 5SM iR e 25

B AT A LT AN Z G Al i BEAH B g o )23 J5E B A e, B A R
BRACTH AR PPA Gl L LLAMEAR R GE 3 I b T W 45 IRt AT
HEE, A BB A A 34208 Meibo—Scan 34 5 X Ho AR =X 4b
B I AR IR R B A B, AR IR R, ETF
A — BRI ARGA R 1/3 5 o BRBUZ R EE AL I8 T
BRI K, TG OR IR E R R H ., (4) BT
SZARE 2 E 100 BLE TR H S R BT DK i, 90 g A
JIE 1L B ( fasting levels of serum glucose, FBG) WAL IM.41 &
[ ( glycosylated hemoglobin Alc, HbAlc) ., & AH [& B ( total
cholesterol, TC) H ¥ =5 ( triglyceride, TG) AR E R E
1 HE 3] 7 ( low—density lipoprotein cholesterol, LDL-C) N
2 1 g 4 1 A ] ( high — density lipoprotein cholesterol ,
HDL-C) , Ir A A A e bn i A5 34 oy ] — 52 30 % i AT AL B A
W, (5)H 1 A& RN BE A 7 580 sk — M H 258
L AER  BMI 5 PR 9 B2 55

MG S5 b v 2 B BN I AR S5 BT 36 46
(2016 4EAEITRR) ) 2 WibR ME) , TC = 6.22mmol/L N &
TC IfiL 5E , TG = 2. 26mmol/L 4 & TG IfiLl 4E . LDL - C =
4.14mmol/L & LDL-C I AE .HDL-C<1.04mmol/L M1k
HDL-C IfihE , A LA B2 — & B i g 5 . EREAR
WS IR [ 2 SR IR & OF IS e £ 5 8 B L 0t
PO PRI (BMIT) = {A i (kg) /B 7 (m?)
BMI<28kg/m’ 24 1E # o # &, BMI = 28kg/m’ & it i,
HbALC #EHlbnES B E 2 BRI BT 16 16 R (2020 4F
) ) HbATe<7% 4 SRS HIE %, HbAle = 7% A
FEHAR .

Biit24 4307 . K FH SPSS 25.0 G it HEAT 43 B b 3L
WA Kolmogorov—Smirnov 6 56 A IR TE 25 47 A . KA
PEHE S DU 3 57 1) B [ M (P, Pog) ] 22, 20 1) H B 3R
Mann— Whitney U K 56 5 JEC Al 3 Rk 3 B+ b o 22
(x£s) Ko, P ] FBCR TS REAS ¢ 6 30 5 TH AR R}
YA 3R XK 5, R 2 1 & Logistic [l 19 43 Hr
MGD KHIfaR F % . P<0.05 N FA G L,
2HR
21 FABRE—MBABLER AP MGD &35 94 i h
MGD 4. H 55 50 4], L 44 B, 4R % 42 ~79 % A5 IF
MGD ) T2DM f& & 90 {3l Jy Xf B 4. Horp 5 50 B, %
40 19 AEI% 43~ 81 %, THALRE — BRI 2 R T
Beit L (P>0.05,% 1),

22 MAREMENISIRILE P B H = 8 s L,
ZR LT L (P>0.05) ; MGD 41 # HbAlc TC,
TG LDL-C HJ{E A & = FXF B4, 22 R A Gt 2# X
(P<0.001) ; MGD £H 3% HDL-C ¥ {E s i F 4 B4, (5
ZEF G X (P>0.05) LK 2,
2AWAEREMBIEFNFARFEHEMEREBFRILE

MGD £H 8 MR A B 8 TCIILAE | = TG ILE |
i LDL~C IiLAE | AR 57 3 1 00 14 i T X BRAH, 22 S ¥ 452
PR X (P<0.05) . PIZH AL EAIE HDL-C 1L AE &
AR LA ZE S JE ST X (P>0.05) WL 3,
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F1 FHHEBRE-BRTARIEER
215 ik [ HA D % ST (X £S ) TR M( Py, Pss) ,a] BMI(X%s ke/m®)
MGD 4 94 50 44 61.18+10.10 8.5(3,15) 24.84+3.19
X 21 90 50 40 61.68+7.73 7.5(2,13.5) 25.65+3.28
X/ 7 0.104 -0.376 -0.516 -1.687
P 0.748 0.708 0.606 0.093

R R A3 MGD 1 T2DM B,

*x2 WMABREFEMELIEIRILE xts
EEpill ke FBG(mmol/L) HbAlec(%)  TC(mmol/L)  TG(mmol/L) LDL-C(mmol/L) HDL-C(mmol/L)
MGD 41 94 8.66+2.29 8.30+1.95 5.72+1.21 2.16+1.05 3.42+1.10 1.20+0.32
Xof FRA 90 8.36+2.06 7.26+1.18 4.82+1.19 1.48+0.71 2.75+1.00 1.16£0.28
' 0.962 4.384 5.060 5.180 4.336 0.898
P 0.338 <0.001 <0.001 <0.001 <0.001 0.371

4 BEAL ANA I MGD B9 T2DM B,

*3 WASREMEESTRMEMER MR ER LR il ( %)
21531 ke MHHESIA R JIELJiE & TC IMAE %5 TG MAF & LDL-C IAE % HDL-C MAE  MAS %
MGD £H 94 62(66.0) 15(16.0) 27(28.7) 38(40.4) 18(19.1) 34(36.2) 73(77.7)
papiisEscl 90 46(51.1) 24(26.7) 8(8.9%) 12(13.3) 8(8.9%) 32(35.6) 48(53.3)
i 108(58.7) 39(21.2) 35(19.0) 50(27.2) 26(14.1) 66(35.9) 121(65.8)
X 4.180 3.157 11.743 17.053 3.989 0.008 12.084
P 0.041 0.076 0.001 <0.001 0.046 0.931 0.001

XA ARG 9F MGD (19 T2DM i3,

2.4 MM T2DM &3 MGD % 4 E & # Logistic B V35 #7
FKHZHE Logistic M348 T2DM 4 3 MGD [ 4H &
fERIR R, LIEEEA MGD (5 =0,/2=1) HHZ&E K
K3 P<0.l MAZRY L HZENATER, ZHE
Logistic [7] 7 %5 3 & 7R & TC IiL4E ( OR = 5.846,95% CI .
1.867~18.306,P<0.001) .7 TG IfiL4E (OR=15.822,95%CI ;
2.654~12.774,P=0.002) 5 T2DM & I MGD %k /& 1 i [
W, W% 4,
31Tig
MGD J&—Ffp P BRI 4 G Al R 22, I IR b ] 51 k2
R F2 8k S S 0y AR TH B S i, AT S 3R 1 IR Bedy
B SR Sy 2 A0 1% Sh MO A — R BN E
MR ST IR A E BT MGD 95 I H R R 58 4
B, BRI TR B H O BRSO G B R 4R 4 1Y B 2
/B HG TR Sr IA S WG R 43 A 1) I G TG v 5
MRy, SRR, 7R R S IR BE R ORISR B Sh VR DR
AT LR Riolan WLMSCAR 7R 26 B AROMR TATHE H | I BE %5 T 1647
7R S ECER, AT T BT 8 4 i )21 (HAE MGD f#
LTI R AR Ry B A TR AL B R AR IR
RS E (A TE RS, DT 5 S5OH VR 78 e [] B G 2 26
TR N I T ik i I, ik 7 ) A 3 MR 3R S I
FEE— RAIAREREIR  EFE RIS MGD & 5 1Y
B2 P PR AR 0T € T 00722 5 W T ) 8 AR B UITAHL G | 6 T
FAVRES A D Bl B TH TR Joi 7 e 2 1 S pl L il 5 R B ) 26

1212

TURIAS IR 0 AN AR A1 | Sl B 7 B D A2 Y Joffre 2600 )i
FH R i AN AR i 32 & BTE MGD JR 35 B BG TG v, S G
JOFL I P I R A S A 7 TR 1 A3 D G, 5 | A R
B H R B T, R I 30T BR A 9 38 %€ Shine
AUV I U [ R AE MGD R B I T8 P R S A7 AR, 1T IE
WREIRAR QI . bR 5 349 3 T G 1 v AL 30 7 i
()T T RS2 MGD R & A I A8 1 2 00 I g ol i 5022 1Y
FEEE, TG R IE I T et — 2P R LA AR AR
R A2 MGD R A4 AU, Bu 451 38 1wl bk
Apo—E S5 R il 4 e 0 [ 1 i i 79 /0> B, 5 B 2R /N B
HEU 25 281 g L [ IS o SR S 3550 /0 B A G Al e BEL 2 | A kit
FE A BRI MG A oAb S SR PRGN, BT
MGD FIIRF AR . —T0 k] 10a £ %) 39336 £ 1R i
H e %t BRAE 5E R, & TG ILAE & TC I AE |
LDL-CIfAE X {f% HDL-C ¥4 T iR & 95 i 4l 57 fe s A
?“7] - Braich f;"f:[ﬁ] 1 Dhawan %‘?[]8] i BIF 58 45 R 4 3% 9
MGD 5 ZF il fg 5% HH &, MGD (835 X% 4] TC TG |
LDL-C A R R T
T 3R AN JE B B R AR S AR A R B IR
R R I S R & A R TR R R R
EHEADE I BE PR TERT G0 , CHERR & B G 5% IR 7
) T2DM ¥, 2 5858 1052108 AT — Tl IR 5 5 i) B
RARIR T IE 65.8% , [FIWT, W PRI 28 24 0 48 1 v il R IR
A R KO il A8 A8 L B Ak & 1 9 i B 8 I
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&4 0 T2DM &3 MGD &4 E = Logistic @357 47

At EVEES 3 PR Wald X* OR 95%CI P

5 TC IfLAE 1.766 0.582 9.194 5.846 1.867~18.306 <0.001
& TG IM%E 1.762 0.401 19.313 5.822 2.654~12.774 0.002
& LDL~C IfiL4F -0.071 0.630 0.013 0.932 0.271~3.204 0.911
BRI R 0.522 0.337 2.396 1.686 0.870~3.265 0.122
RE -0.739 0.416 3.158 0.478 0.211~1.079 0.076

I NZE A7 TG MGD 4 g XU A 58 & B MGD
ZH HE 1 HbA e B0 RRALZKSF- T, i 3 1A =AY B
I, 5 Fan 420 BB 45 A — 5. (A5 T T2DM
BE DY INLAR 78 R S i — 201 T2DM 3% MGD kA=
B JRURS: , T o DL B AR S 9, iR T T2DM S B AR
PIGATAE TR R M Rl JA PR B R T2DM % JF
& MGD S5IiAEFH R RAHER Y,

ST T2DM £ % MGD % HIF5E x4, 5%f
TR M AB &AM L, & B TC . TG . LDL-C ¥4 1 B A i
T, 2R EA ST FE S, H A RS TC IMLAE |
& TG IMLAE S 2 BB IR B G JF MGD KR LR N R, 5
Braich Z5'°" Pinna Z£U fEAEEA T2DM ) MGD 3 5 1
JR ARG S5 o (0 BIF 9 445 SR AR 2 R0, T B i3 1Y) TG TC
FhE B SERE N T MGD A B KBS, 1EL I S5 %o B Al
TR MR 1) 95 B3R R APF 5% 4 5 0 — 248 3. Braich 45
Y R H 20 M7 % B e LDL-C ILAE t )2 S 2 MGD Y& F6: A
Z HABIFEARBETE T2DM H 3 5 2 250 1 BH k45
XA HE S T2DM B AR F 4 52 LDL-C f & S
SrfRA 5=, [F|ET, Braich ZETOT R Pinna 250739 % 91 Doniike
BA Y ERE HDL-C, 78 MGD 4 8 % i i[RI RE 2 T %
MY, H 255 HA G243 X M550 M & 8L s HDL-C IfiL
i [FIREE MGD &% B9 fa | &£ & F HDL-C 7
MGD %3 H ke 21 4 1 FH it = B, sh 0 v HDL-C '
AEfedE J B AR b B2 A4k Ik TG\ TC AR B4 1, 16 A
iR — R R Y B M IR, 2 75 23 A A 22 BT HDL-C 1) 52 M)
WL ERRIEGT , AWFICH LR L HDL-C 2
SSRGS X ATRE S T2DM B 18 Z R Hi 5 i
B 7R 11 T PEREAR , 30 HDL-C 04 B B 2 1) i 2
HxR

MEAEA , T B HE 1 F- 34 1 g 7K S s 1 T, i g 5+
W RO Bt K P AR AT S R S
LI (1| o i) 7 QR = L A N 1| A= 7
(atherosclerotic cardiovascular disease, ASCVD) & Ji M IC T
B R A R P R Y R B 0 LA A b e SR bR, B
AWFFEFEATUESS, T2DM B3 WG 5 1A 55 5 afF — 25 34
TN L5 78 IR I A5 O & A XU (EL T I A
G S PR IR, A A 3 A Bl A O L SRR R A
RIL,H k BIRE S8 OF R AT R4 i B A BT T2DM
BEEAEEZ L, AU AR MGD 1) T2DM B3
BN EZH T ) 3 & TG TC .LDL-C [ FF &5, I K b IR RLEE
A B AT 3 g UL G B %) T A R & A R S AR S

B RS , TS X T2DM AR 14 IG5 i 2 2 100 &
PR, BRI Z AN AR A BE ST 45 R ot — A0 e, 1A
SEH ATRETE T2DM B 19 MGD &k A4k & J vp i 31 8 224
FH VR NE 259 9 AT RE A MGD A —Fla 7 ik, T/
BAE BT IE R  o-3 M Ab ST AT LA AR AR TC L TG
LDL-C, [l i 2 & AKX T MGD My 1F 2%, b 7T 25 25 4 ¢
MGD 2 HARITVE T M it — PR R

L5 L TR ARBESE & B T2DM A3 9F MGD H3% 1) TG
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1G24, Wity IR D RERR AR OC T IR (4127 ot S [ PrIR AL Ay
A& 20215 21(7) :1209-1212
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