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[Abstract] Objective To explore the diagnostic role of glycosylated hemoglobin and blood lipid indicators
in microvascular diseases of patients with type 2 diabetes. Methods The 240 patients with type 2 diabetes mellitus
treated in Jinan Integrated Traditional Chinese and Western Medicine Hospital from March 2022 to March 2023
were taken as research objects. The 100 cases with diabetes nephropathy and 140 cases with simple diabetes were
respectively included in diabetes nephropathy group and simple diabetes group. Additionally, 100 healthy volunteers
who underwent health examinations at Jinan Integrated Traditional Chinese and Western Medicine Hospital during
the same time period were selected, they were set as the control group. The fasting blood samples from all subjects
were collected, the level of serum glycated hemoglobin was measured using high-performance liquid chromatography
(HPLC), and the levels of total cholesterol (TC), triglycerides (TG) and low-density lipoprotein cholesterol (LDL-C)
were detected using oxidase method. The differences of the above indicators among the test subjects in each group
were compared. The Spearman analysis method was selected to analyze whether there was a correlation between each
test index and the incidence of diabetes nephropathy. The "gold standard" for diagnosis of diabetes nephropathy
was set as the clinical diagnosis result, which was used as a reference to calculate and compare the diagnostic
efficacy of glycosylated hemoglobin and blood lipid indicators for diabetes nephropathy by separate and joint
detection. Results The levels of glycosylated hemoglobin, TC, TG and LDL-C in diabetes nephropathy group were
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significantly higher than those in simple diabetes group and control group [glycosylated hemoglobin: 0.078 +0.011
vs. 0.064£0.010, 0.044£0.008, TC (mmol/L): 6.724+1.43 vs. 5.184+0.93, 3.94+£0.89, TG (mmol/L):
2.39+0.64 vs. 1.70+0.51, 1.02+0.33, LDL-C (mmol/L): 4.28 +1.05 vs. 3.09+0.84, 2.15+0.67, all P < 0.05].
Moreover, the above indexes in simple diabetes group were significantly higher than those in control group (all P < 0.05).
The levels of glycosylated hemoglobin, TC, TG and LDL-C were positively correlated with the incidence of diabetes
nephropathy (r values were 0.793, 0.832, 0.819 and 0.840, P values were 0.006, 0.004, 0.005 and 0.003, respectively).
The sensitivity, specificity and accuracy of the combined detection of glycosylated hemoglobin, TC, TG and LDL-C in
the diagnosis of diabetes nephropathy were 97.00%, 97.14% and 97.08% respectively, which were significantly higher
than those of single detection of each index. Conclusion In case of type 2 diabetes with renal microvascular disease,

it will be found that the levels of glycosylated hemoglobin, TC, TG, LDL-C are generally up-regulated. The combined
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detection of various indicators has a good auxiliary diagnostic role for type 2 diabetes nephropathy.

[Key words] Type 2 diabetes mellitus; Renal microangiopathy; Diabetic nephropathy; Glycosylated

hemoglobin;  Blood lipid

2 FRUWE PRI ZE NG PR b8 0L, Ja 1 DLAS 4 Sl
W, FERA T RN 2P0 BB T R 5
B K H AR Z B E T, SR T
W10 2 SRR BRI R A A L A A KU, 3k
i ) A B I R AR T RETE R R R & A
BT, T8 RO RIS B W PR B ) kA R
e MG D&, K 30 s a5 o 1) 5 U, S0 0 5
LA R A8, T B A i 2 A B E
SIS Wb PRI B s 2 25T S IR TT I G, A
FEAG AR 208 PRI LG 45 bR 7E 0 PR B e
TR SR IR, I AT 3 o AGI AR £ il 21 B
RIS AR A B s TR 7 ASBIFSE
2022 45 3 H—2023 43 A i ES A&
BEIA Y 240 191 2 RUBEPRIE 5 5 100 5 fil Ak
FAERFFERTG X R M35 AR 56, 34Dk 1
2128 A DL FE ARSI 705 DR B Aok i s
W R R, B LS RIS T .
1 BR5HE
11 AR A4 2022473 H—20234F3 H
FEABERIZ A 240 1] 2 OB PRI & T e8¢ 100 1)
W PRI B0 R 140 {51 BRALDE PR B VR A 5T
XFGE o3 S A0 A K s B o 4L R Bl PR 4, 53 A
VEPE ] s (0] BEAEAS B EA TR AR (1) 100 5] R 7
B L R IR A
111 GAARRIE O PR B e 4 AR 2 RO
SRS E R A YIS N 2 RO PRI B , B4l b
PRI 6 AR SR S 56 2 K A e fis Ay 2 7Y
B DRI AP B 401005 , o W 2L fele Rl A S 4 4 B ARG
KERFH ;@ FE =60 % ; @ 7EK 25 H A 1
PRI AR 2R R U R, i A B R 98 R
FRIKCR ML T A

112 HiBRbsE O BIF MA@ &
FEIAAE LS ; @ A NIRRT ; @ & IF &
BN E
113 RFEE AR H PR B 2R AR P
R, A ABEAS RS 51 2 W 5 T AL E AL
20231007), SZ K X FE 5 JiE H A S 590G .
1.2 {2 5itH H2016D w5 &0 0L ( FIgE{E
S AR BARABRAF]) 5 VARIANT 11 1212
R4 (3218 BIO-RAD 23 F]) K FL & pE Ak 1 21 8
B2 = OB i A ) 5 i i A e 0 H
R (AR 5 238 B BOR (ORI IR A .
1.3 W5 AEREYRE R, AR E s
JECIRAS T R A N A K ML 5 mL A R I REAR
KBS OHLRT MR AEALL 3 000 r/min (B 0242 K
10 em) FFZE 20 10 min, B 1005 5 100 3% 5325, i
T FEAS R DA Ak 1L 2T 85 11 AN I RE T8 b , Ak 10 2T 8
RT3 Ay e O A (52 , I IR+ b e 8 B
[# [ (total cholesterol, TC). =Bk H 1M (trig]ycerides "
TG ). K% B 5 2 1 JIH [ 5 (low-density lipoprotein
cholesterol, LDL-C), TC. TG U J5 1k A AL i,
LDL-C Kl 773 ok e - Fimim M RE bR
1.4 SRR A4S ARk il 21 25 (1 RN I A 45
B, X 45 T4 b2 75 -5 15 PRI B 06 1) R o A7 A
IR T4 BT , A OCHE 73BT %68 Spearman 43472
DA R ARS8 AR R 2 B8 K s sl PR 2 £
FAE R BRI ], 8 o s 2L A 1 Sy BH PR
151, 3R H BB AL 102185 1 L RS 36 b B 5 B
A R XS PR e (i W SR S AL RE  Te AR L A
RE RE S HER
L5 Seilegortr SRA SPSS 22.0 B xt Kt kA7
Gt bt THECERE TR BRI (%),



- 432 -

SR BE T 24k 2023 4F 12 45 15 %55 4 18] Chin J Clin Pathol, December 2023, Vol.15, No.4

PR + prifis (3 +s) MBS FOR  THEORXT |
BFRERE x 2 RS0, TH i BORHY SR EZS oA, ZEXT o
VEHE ¢ K5, B P<<0.05 /5 S %t 0] 22 5+ A g it
BEbRE . A2 A AHICHERN ] Spearman
IIMTEEIEAT 0T, LA P<0.05 N2 53H Giit=4as .
ARt [A) A M TR H Spearman A7 HE 43T, DA
P<0.05 AR IKAHE, r (B A TEEA RIS 5 ] 52 A
K, rAE R SRR BV ] B2 B A OG

2 #®R

2.1 —fRBORE RS B R AR E AR 60 ~ 85 %
BEIRIGIEAE 5 ~ 10 4F 5 Sl s 24 48 A1 60 ~
86 % BEPRAIATE 1 ~ 9 4F 5 X HRL A & 4% 60 ~
89 %, —HH AR MER | AR IR ARSI T X L, KX
e8] 22 5+ C G it 22 T (3 P>0.05), £ W Z K
1) — TR B RAFVCRLEE i oEal th, W 1.

®1 BE-MABLE

16i%L ) (f5)) AR S

215 () w4 (Foats)  (Fxts)

BEIRIR BR4 100 57 43 72.08+423 7.92+1.35
PAATRETRIRAL 140 80 60  72.19+4.07 6.14+1.20
X HEZH 100 59 41 71.84+4.16

T 28 AR TR

22 HABELINLTEE FR IR TS bR KO e b
RG24 . BAlH bR 28 B %ot REZH A2 4G 3 i AL
MLTHE A . TC, TG, LDL-C /K- A 25 R4 G it
2 () P<0.05), HrpgE bl 4L & 1 TCL TG
LDL-C 7K DA 5 AR YR R B PR B o 4 . Bl
PRIGA  XFHRE . W3 2.

x2 HBAEZWEHRNVIEIRKTEILE (x+5)

20 51] Bk () AL & TC (mmol/L)
BH PRI B 2 100 0.078+0.011 % 6.72+1.43%
AL PRI 140 0.064 +0.010 5.18+0.93
X ZH 100 0.044+0.008  3.94+0.89

205 ik () TG (mmol/L)  LDL-C (mmolL/L)
W PR B 4 100 2.3940.64° 428+1.05°
PAAHE PRI 140 1.70+0.51 3.09+0.84
Xof IR 4 100 1.02+0.33 %" 2.15+0.67°

T TC AU EEE, TG ) = H M, LDL-C I BE AR K 1
W 3 AL R AL LU, "P<0.05 5 SWEE F4L LR , PP <0.05
2.3 AHRMESHT £ Spearman AHICHE T, B I
ZIFE 1 . TC. TG LDL-C 7K 588 R B &k 1
HEIFAE (B P<0.05), W3,

2.4 ASTE bR ARSI XRE R e B e a2 Wi
SR S IR XRE DR B e R A T IS W
WL ML 1 . TC. TG, LDL-C A0 i 73 #5013 |

PRSI NI T AR bR I (2 P<
0.05), Wk 4~5,

*R3 HXMELSH
st AT AR ]
=12 e » {E
il A AR S| 0.793 0.006
TC 0.832 0.004
TG 0.819 0.005
LDL-C 0.840 0.003

H TC R SR EEL, TG A =B H I, LDL-C A% B A5 & 1
FJics

R4 BEGEMSKSWNMFICHERLE

A bk
e I RBRIL 25 5 (f51])

FEE B =R

FHE 88 15 103

Al AR = R 12 125 137
Eif 100 140 240

FAE 87 13 100

TC [ERe 13 127 140
Enar 100 140 240

FHPE 87 15 102

TG BHE 13 125 138
Erir 100 140 240

A 89 14 103

LDL-C FHE 11 126 137
&if 100 140 240

FAE 97 4 101

WA FAPE 3 136 139
Err 100 140 240

T TC A B EE, TG 9 =Bt H i, LDL-C AL B 3 A A
i

RS BIEREMSES RN X HER S B R E IS BT RE

K i RGP (%) RS (%) WEFARE (%)
il AEaR{E| 88.00% 89.292 88.75%
TC 87.00° 90712 89.172
TG 87.00% 89.29% 88.33%
LDL-C 89.00 % 90.00* 89.58 2
B AN 97.00 97.14 97.08

E - TC 9 SV EE, TG Jy =Bt Hlh, LDL-C A% B AR
[ 5 SIS AL, “P<0.05
3 iFig
H1 T 2 BURE PR B R AR K, M Ak T
FKE, By BB, B & 2 OB b
BRI B o e 2 B DR £ v i LA — O R E
IR B IR SZ 2 e AR e 17 S B A e 2
SeBET 2 FROBE R AL A RGO B PR
B i LB JE R 491 1) DI RE B2 B4 X R Ak T
PEAT AR, 23 BB o 75 0 B TS o o, L 28 O e
ARG, o BB a0 B,
AR b 5 s 1 TS A5 B ek, TS EA TS a2 i,



SR BE 24k 2023 4F 12 H 45 15 %245 4 3] Chin J Clin Pathol, December 2023, Vol.15, No.4

- 433

DA R ) SR B 35006 7 1 Tt T 155 o

W BRI B E & A R Y B AN 2 B
B AIER , £ 25 5 B0, FL 483 47 7 SR 30
BB o i, R N SR R R AR
A R 75 5 Z AR B AR 31 0, R 1 R
T KA S0 28 HR bR A Al Bl WD DRI B A5 &
Az BERRICIHZEELIE 2 AU PRIE BB A e i 2L
RHAE, 76 2 FUBE PRI % A A A B b A
55,6255 2 X A B i 15 ok i A
w15 2 FRUE R I I A AR A TR
WEAR M0 212 RN IR+ B2 S IR PR AT )
F AR AR, Horp Wb 2T B (R A RS, S A
A5 A B — P AR R, X R R R A AN T
3, HIHFGRMIX R E , a0 OB s 00 AR
e, AN 232 B BEEr s O, T LN FE R e
& TC. TG . LDL-C, # M & MR TR £, 51
AR R AR

ARWFFE BT L2 8 (AR TR FRx) 2 7Y
W PRI £ B At A A8 12 W VR, % B 4l
PRI R L W DRIS BF os RE T B Ml R AR A, 2 1R 4T T
T8 A ARG 5, G 25 S B, 7R E DR B e Al L R
Sl PR g 28 Bkt B4 2 46 3 AU BEAR I 21 3 1 L TC
TG . LDL-C 7K~ He 3 22 S5 9 Ge it S M Ak,
ZIEE . TC. TG, LDL-C 7K M =5 ZEARAR K R b PR
s B R AL PRAlME PRI AL L KRR . A Sk S M 4
BN MHLINLIE 1 . TC. TG, LDL-C /K 585K
973 9 R0 280 R IE AL G, SR BB PR B A i
FETEREAR I 2T 28 R RS F6 b 23k L, LR Py v
NRACHALF ZKELARES

A XL LT & . TC, TG, LDL-C Y
TG bR B -5 B A I G DR s 5 s A2 T 2 SR
TR, 25 R R, B RS B s A T2 ), B Ak
MELAEH . TC, TG, LDL-C BEAHI A R | Hr
SRR MED IS LU A5 TS A R R I 4 SR T e, 3R
HIIR A R AL 2L & L TCL TG, LDL-C XPBE IR
93 B A IZ T (B T B —FE Al , vT 4 =iz
FIHERR I TR I2 RIS AR A o B S
FHHZ W X 28 L TC TG LDL-C #17
A A

gi Lk, 7 2 AUBE PR AR B D L e AR
KAJE, HBHEIMLIE A | TC. TG, LDL-C #ik i
VR A RGO A i 2T B R R AR A nT X 2 A
W PR B B R A Sl B2 W EH

R A IR AR g
S

1 I 2T SRR S 2 EOE R B0 A 2R 5 i
T 55 BRI 2 (AR SRR ST (). Hh B 28 G 2 i 2
2 | 2022, 29 (2): 102-107. DOL: 10.3969/j.issn.1006-2963.
2022.02.006.

2 EdE, FPAR RGN VEGE 52245 2 AU IRIA B s
FRERIEHERTSY (1] *h ESEER2 W | 2022, 26 (12): 1814-1815.
DOI: 10.3969/j.issn.1007-4287.2022.12.021.

30 BRUESE, A/NA R A R LU FORR B AR Y
G Fr SR PR 9 v A R RE S [0, BB T AL, 2022,
25 (10): 43-46. DOI: 10.16658/j.cnki.1672-4062.2022.10.043.

4 REE e T s C R 02T 8 AR 0 P R
PR (D] 4 PRI B H L, 2022, 25 (24): 76=79, 87. DOI: 10.16658/
j.enki.1672-4062.2022.24.076.

5 MORGE, MIERS | WERAR L0 CIK L PR 8 SRR £
PR R PRI 15595 F 3 TR BRI DR (L30T ). B PR 1
2022, 25 (21): 59-62. DOI: 10.16658/j.cnki.1672-4062.2022.21.059.

6 PRAEL . WEAE RS E bR B PR AR R AR R U A PR A
Wi R [J]. SEAREES R IiiZ ks | 2022, 14 (3): 245-248.
DOI: 10.3969/j.issn.1674-7151.2022.03.006.

T OZEECRIRWE KA AR R Z0EE L R L A
I SR8 DR 5 B L K DC R AR (). TP YT R B
2021, 30 (4): 421-423. DOI: 10.13517/j.cnki.cem.2021.04.032.

8 fUFEFS LI L0 AR (L 23 R L DRV R R T R
9o B AR AN (BRI (0. BRI T HE S | 2021, 24 (10): 59-62.
DOI: 10.16658/j.cnki.1672-4062.2021.10.059.

9 HEAL B ZIEE 1 | Cyse. hs—CRP 6416 I ) L3088 FR
B9 ST AT (1] BE2EAGE0 S A | 2021, 32 (12): 52-53.
DOI: 10.3969/j.issn.1673-5013.2021.12.012.

10 BRARIE , HHErE . APk 4 / 0k 2 LE EX 2 R0RS PR 155
MIZWHE [J]. S5 R SR B Z4AE | 2019, 11 (4): 224-226. DOL:
10.3969/j.issn.1674-7151.2019.04.010.

11 EWZ, B ie, B JEHE 45 MR i £ I T T M 21
L IL-6., MR C 58 /NERIEIT S A BT (1], Th 4
BHEE2E | 2022, 20 (6): 1019-1021, 1055. DOI: 10.16766/.cnki.issn.
1674-4152.002514.

12 3R PR, BIGHEE  F R MIMIC— T4 122 A 1 PR
B R 1CU B IR BET P 24007 [J]. Th R fE TR 2 2 |
2020, 32 (9): 1085-1090. DOI: 10.3760/cma.j.cn121430-20200714—
00522.

13 ZEiEH L WIESF , ST A R B S R T R L AR R
FMAR | U | I3 AR BXF B [T Hh [ BRI 4Rk L 2020, 22 (7):
1096-1098. DOI: 10.3760/cma.j.cn431274-20190714-00836.

14 ZALsm et Ae  JESEHT , A5 . 2 BOBE R B e FE A LT GDF-15
sVCAM-1, YKL-40, o -klotho 5 [17K V-5 R IRt . B 5 KK
VOB DI RERIAH ST (] SR R 2F R | 2021, 21 (14):
2703-2707. DOI: 10.13241/j.cnki.pmb.2021.14.022.

15 &7 BEMEE C. [ B1 e SRR & MLy B P 0 2128 1 R 36 7
PRI WP i R [0, SE R 27 L 2020, 16 (5): 51.

16 Waedl . WEAR M 2T 85 (| 4 I OBE . PR B8t 1 28 R DO X P
B £ 38 RS ST (], BEBRE 5L | 2020, 23 (20): 65-66, 69.
DOI: 10.16658/j.cnki.1672-4062.2020.20.065.

17 BEE IO, SUE, S BAE 2 BRI B R IR 5 5
WIREFEFRAS AL (1], SEHIBAERE | 2021, 35 (2): 177-179. DOI:
10.3969/j.issn.1003-9198.2021.02.017.

U B9 < 2023-10-07)
(A4 - AR SC)



