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ABSTRACT Objective: To investigate the relationship between serum homocysteine (Hcy) level and renal function and carotid
atherosclerosis in patients with type 2 diabetes mellitus (T2DM) complicated with hypertension. Methods: The clinical data of 168
patients with T2DM who were admitted to Anhui Second People's Hospital from July 2018 to May 2021 were retrospectively analyzed.
According to whether they were complicated with hypertension or not, they were divided into T2DM complicated with hypertension
group (combined group) 87 cases and simple T2DM group (T2DM group) 81 cases, another 87 healthy subjects were selected as the
control group during the same period. The serum Hcy level and renal function indexes [serum creatinine(Scr), urine creatinine(CR), urine
microalbumin/creatinine (ACR), urine immunoglobulin G/creatinine (IGU/CR), urine transferrin/creatinine (TRU/CR), urine
al-microglobulin/creatinine(a1/CR), Glomerular filtration rate (¢GFR)] and left and right carotid intima-media thickness (IMT), Crouse
integral of each group were compared. The correlation between Hcy level and renal function indexes, IMT, Crouse integral were
analyzed by Pearson correlation analysis. Results: The level of the serum Hey, Scr, CR, ACR, IGU/CR, TRU/CR, «a1/CR and left IMT,
right IMT, Crouse integral in the combined group and T2DM group were higher than those in the control group, and those in the
combined group were higher than those in T2DM group (P<0.05). The level of eGFR in the combined group and T2DM group was lower
than that in the control group, and that in the combined group was lower than that in the T2DM group (P<0.05). Pearson correlation
analysis showed that the serum Hcy level was positively correlated with Scr, CR, ACR, IGU/CR, TRU/CR, al1/CR, left IMT, right IMT
and Crouse integral in T2DM patients with hypertension (P<0.05), and negatively correlated with eGFR level (P<0.05). Conclusion: The
serum Hcy level in T2DM patients with hypertension is abnormally increased, which is related to renal function injury and carotid

atherosclerosis.
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Rt NATTAE G S B N DS54 AR fk , 2 B R % ( Dia-
betes mellitus type 2, T2DM ) I & Il A AU 50E AN £,
T2DM 5 -2 IR ) 28 35 A o sk 2 0, A B 3R e,
T2DM & Ifit e 347 2 5 3 2 AR 0 B 1 5 Do , 2 5 | B i A
K BRI E Al R R, ™ 2 i AT AR A=
A4 AL 2R (Homocysteine, Hey ) J& —Fift 55 i 24 ik
17 , 2 B S A1 IO S R AR A 7=, o R LA 90 1) T
T KU IS B I ST fa B R R, BEAEFSE R 7R Hey 5
ML . BERRIA S R A B A ) X R Hey ACE =8 ]
7 R DR B A0 , SR v B e )k S s e PR 3R T e
IR 453455 5 = K Hey MHEAER, TE BB IR E— 25 (8
Hey KT o B ABFRNRY, mlllUR 83 Hey J& B3 ik
SRR AL AR R SRR G IR R . A SCIIER I I Hey /K 5
T2DM & 3= 11 e £ 5 15 D R S i 8 Bk ok R AL YOG R, LA
k1 T2DM G I i LR I ARG T AR S B k4

1 PORRI i3

1.1 — &R

[lJEe: 44T 2018 4 7 H ~2021 4F 5 A A H AN RE
B2y 9 168 5] T2DM B AR PR R}, $e B A &9 1l
JE4r2h T2DM &9 s i R4l (4 3041)87 Bil Al izl T2DM 21
(T2DM 41 )81 3], 75 bR R (R ARG 35 87 X HRAL . &
I 87 i, 55 45 {9, L 42 fl; S 27~72 %, T35 (51.26+
5.46) % ;25 5 [ 8% (9.23+2.16 )mmol/L ; i 47 JE (164.25+9.67)
mmHg ; &7 3 & (97.68+6.82 )mmHg ; {4 i 5 35 %% ( Body Mass
Index, BMI)20.26 kg/m*~27.34 kg/m?, -7 (24.36+1.26 )kg/m?;
BT R 4~11 4E , F-45(6.54+2.26))4F ; T2DM fii B2 5~10 4F,
F-14(7.89+1.26)4F . T2DM 41 81 i, 55 42 fi], 4 39 fi] ; 4%
25~73 %, F-H(52.18+5.73) % ; 25 [ 1 4% (9.18+2.12 )mmol/L;
BMI 3} 20.43 kg/m*~27.58 kg/m?, -5 (24.42 +1.38 )kg/m?;
T2DM e 4~10 4F , SE359(7.67x1.12)4F , ST HE4L 87 il 21k ks
BRI RIS IE 5, o 35 45 4], 2 42 4] 4R 0% 22~68 27,1
¥ (49.76+5.48) % ;BMI Jy 20.43 kg/m>~25.22 kg/m?, ¥
(23.181.19 )kg/m?, = ZHBFFTXT G R AFEY  BMI LA TC A i
ZEF(P>0.05) R BERLEA T Ltk
1.2 NFOHERR AR

PANARHE: 0 FTH T2DM BEBFF& T2DM I RiZWibs
HES, /I 22 1 M M= 7.0 mmol/L ok BEAL AR | 11 A4 2 A o
X 2h BE2 11.1 mmol/L, HA £4k LR & REME .
A 98 S5 PR LR (I PRORE AR AAAE s 0 AT 8 IR AR
Bifs6 B A IR IGE R IZBRTER 0 AZHAT 2 JE R IR
MR FIPRF) A PR ERHE T | 10 5 3300 A5 5 na AR S A
TRARRIZ5Y ;0 IRIRTERISEEE  HEBRARIE 0 & FF 0 Ml 25
IR E A ;0 FPEINR o RGN MR F 5

5 R B AE B R BRI 2O R AEE 0 MTFLI A IR I
H4 ;0 1 BIEPRI BRI BINE BRI
1.3 ik
1.3.1 BRANRE A W 3R 4 T R 25 T e K
4 mL,2h NAE 3000 r/min 545 F B0 10 min (A0 218
10 cm), & #4383 B BUMLIE R T -20°CukAARAM . W i it
FERG 240 PRIFE IURTERA
1.3.2 Mi#F Hey 8l >R A& FREEE AL 074 Hey AP, X
Tk DU B RS AUS800 74 [ 314 Ak 43 M (35 [ DL s 2
IR T ) AT AR FH DU RS T B il ) G A o i, o
R A A 4 HR U S A TR A
133 BIigeigsrt@ill R HNUSRR S0 R A i i LR
(Serum creatinine, Scr ) 7K, Fr AL AR AR & 5 107 Hey 46
DU BT FEARTR] o R FH A8 Lok A RV ILIET ( Urine creatinine,
CR)ZKF- F JRAE 1 U T, A3 4 >R FH 26 [ D1 5 8 P )R R 2 ) A
77 HY) Immage S8 HUR IS, PR AR 1 DY S04 b 645 - TR
HHEH (Microalbuminuria, AIB) . JRAZE Bk I G(Urinary
immunoglobulin G,IGU) ., JR #; 4k % 4 (Urinary transferrin,
TRU) .al- ¥k 1 (al microglobulin,al), if% AIB/CR
(ACR).IGU/CR.TRU/CR ,a1/CR }z ' /INER € 35 2 (estimated
Glomerular filtration rate,eGFR ),eGFR=175 xScr-1.234 x 4F- #i%
01792, WIx0.79)1 SR FAL A L2 i) & A o
m, SRR FRAES S0 S UL A A TR
1.3.4 BEE  HEE GE AF 41 LOGIO-7 B (1
220 W 2 WG AT R PR G A, BRCK AR 10.0HMHz, i 5Y
FFGAMBEM K45k B TR X g Bl & LA 2% , H 81 b
EHGRIGAL , R VIR DI 2L, i e re 22 A
MIZTEL SRR SCARAS 3 ¥ F N Bk A6 1 om ZbASHT 3 4K
I 1 em AR 3 YR, BTSSR BIEINE 6 RIBCT-
{Hic Tk I )22 B (Intima-media thickness, IMT) ,
JOSRZEM IMT A4S ) IMT ., JRidff [l P 2 4 58 45 s s IMT >
1.3 mm g SCABEHE, K i B AS 45 O PR R i fe R B 22
Fc A Crouse B3,
L4 G FEFE

JH SPSS23.0 AT G 2 E43HT. THEBOR M A BIER
7N, LRI H S, Hey Ser  ACR S84F5 1IR3 A i HOR}
FBB R 2 (vss) $538, ZUHEBCR H R R 7 2500 &
LSD-t 6:56;  AHOCHE 73R ] Pearson 45465 . LA P<0.05 h 22574

geiter
2 &R

2.1 FEMF Hey /K FF1'EThEEIEtRELES

4 It 41 % T2DM 4 ifil 3% Hey.Ser.CR ACR IGU/CR,
TRU/CR .al/CR K& FXF B4, HAFHU LT
T2DM 41, HAWBEEFAFEIFE X (P<0.05); &IF4H.
T2DM 4] eGFR /KR TR, HAIF4UET T2DM 4,45
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BT AL (P<0.05), TEILE 1.

* | FAME Hey K FRENREEIRIEE (22s)

Table 1 Comparison of serum Hey level and renal function index in each group( xs )

G Hey( I Sex( ML) CR( L) ACR(ngg) IGU/CR TRU/CR al/CR eGFR[mL/
roups n cy(pmo cr(pumo mmo mg/g ) .
(mg/g) (mg/g) (mg/g)  (min-1.73m%)]
Control
87 11.53+2.16 71.43£5.25  14.37+5.08  13.48+527  3.41x1.26 1.25+0.63  4.63+1.82 126.48+14.28
group
T2DM 106.87+ 8.25+
81 15.76+3.14* 27.48+7.02% 22.36+7.34*% 7.38+3.22%  3.23+1.14* 113.28+13.41*
Group 9.36* 2.47*
Combined ‘ 128.49+ ‘ 1426+ ‘
87 19.27+4.18* 34.86+9.52% 42.36+7.84* 11.36£3.47* 5.14x1.78* 98.36+12.65*"
group 11.47% 5.74**
F 4.765 9.762 10.354 11.786 6.527 3.185 7.146 14.852
P 0.008 0.000 0.000 0.000 0.001 0.011 0.000 0.000

Note: compared with the control group, *P < 0.05. Compared with T2DM group, *P < 0.05.

22 HEBERMNEREE
G I T2DM 220 IMT A5 IMT , Crouse FR3i& %

HRZH, B IFA L) B & T T2DM 41, & 40 2 A e
HX(P<0.05). HWL#* 2,

R 2 EABERNERILB (x2s)

Table 2 Comparison of ultrasonic test results of each group(xs )

Groups n Left IMT(mm) Right IMT(mm) Crouse score(scores)
Control group 87 0.58+0.12 0.57+0.12 0.87+0.22
T2DM Group 81 0.94+0.16* 0.95+0.15* 3.86+0.98*

Combined group 87 1.27+0.18** 1.28+0.17** 4.52+1.05*
F 6.784 6.811 8.436
P 0.000 0.000 0.000

Note: compared with the control group, *P < 0.05. Compared with T2DM group, *P < 0.05.

2.3 XM
Ifi. % Hey 7K¥% Ser . CR,ACR IGU/CR . TRU/CR.a 1/CR

I Je £ IMT 45 ] IMT , Crouse FH43 5 1EAH3¢ (P<<0.05),
5 eGFR /KRG (P<0.05), #HEILE 3,

3 3 iE Hey kT 5 E A& MIEFREI MR 14

Table 3 Correlation between serum Hcy and other detection indexes

ouse

Indexes Scr CR ACR IGU/CR  TRU/CR al/CR Left IMT Right IMT eGFR
integral
r 0.628 0.583 0.578 0.548 0.519 0.611 0.603 0.604 0.629 -0.673
Hcey
P 0.013 0.015 0.016 0.021 0.024 0.011 0.012 0.012 0.009 0.006
3 i I AAE N BT REEAELEN20, T UL, Hey 2245 T Slikokike

T2DM {4 BEARRIE 2 42 B PRI A 22 , 235 R HREE 22 B Ak
DIREA 1 , T 0 e i e 2 S S5 AT A A8 d 0 m0 | A S AR
BEh, BE—20 5 | R SR M A AL, — D5 T, PR SR DR |
190 LS 9 S B A , T AR ARSI R | e L s A i R 2 2R
2 5T, 18% 1 g ML A 5 R W B, i 2/3
4 2 BBl PR 86 A i LT, A A Tl g L TR R O L
AR R A BRI 2 A5 75 A B RO | i LR A7 0 i
G E R ARG 4~8 4511, 3 R Sl ik ok i B AL FY
HEESER IR, Hey dbLA A SR A DR LA AL,
HRA S A P AR Sl KRS AR BE AL , 3 IR Ol BN R i
R R AR, Hey 5 EBOICRED], W REW M T4k

T4l N2 W D REA s (s BE ks 2, SR H ROC T T2DM 55
e I R 3 IMYE Hey 7KF-5 ' D Re S S50 sh ko e il A i) L0
KRRMAHH

AR LG H 7R, T2DM H Il Hey 7K 7525 Tk, i
&I LUH ) T2DM 3 1LE Hey KFH3& , HE R AT B2 :
Hoey 12 M BEERACH A E N T, T2DM R A 7E AR ol g i
i, #E S U Hey /KF-FHm , 1 T2DM 4 5 i B 1R
RS R R I Hey ZKSP 8 w22, ABIFESE b & 9141 Ser
K- F T2DM 41, T2DM 4 X R4, #78 T2DM &35
MR B Ser A8 T, BH B RERGR , X — 25
JRP 2R 28 PV N BB ST P A5 B £ TE . eGFR (AIB IGU
TRU ol 55 S U B A5 05 AR i MR b (R B B R LK P-4
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WP TR R, HLAGIN 5 32 DR B8 R B R
HHAERE . RN, WK -2 53 ACR,
IGU/CR  TRU/CR o 1/CR SR HEATHIWT AT, A 9F41 ACR
IGU/CR  TRU/CR ,a1/CR /K- F3F UL A1 T2DM 41, 5 FF40
eGFR /KR TXf HAZH A1 T2DM 41, % W] T2DM 4 - 5 1 J R A
BAFAE DI RE 5 /BRI DB D RE DGR AT B, B 7R I PR L
N GTE T2DM 5 JF e i H A4 1 B hRE I I . AWFE i, 530
7. A IMT Fl Crouse 53T T2DM 41, T2DM 41 L) I
LN RO B W 1N | WA i i) e 2 T A
AR IR . PRI SCE T 45 R 7R « 1L Hey 15 Ser,
CR.ACR IGU/CR  TRU/CR a1/CR 7K - B¢ /2l IMT . A5 fil]
IMT Crouse 435 [FEAHSG , 55 eGFR /K -5 4 ¢, $7% Hey
SO T D REA 1 B St DR kAR B AL R , AL T fEJE: « Hey
AT R R R , REPRIE B FR AL, LA S A,
Hey G PO A e s R e ot s e fa AL 21T -1 R 1A%
WA IR IR AT 1 i S S AE SN ™7, i e i 5 PR i 4 2
12812Vl 1 e e~ I T 7 =4 = 7 = ) | BR
13095 H. Hey W i 52 Jl A LA 18 LA B3 A= f2 0F 1 A7 P g
Az R R AL BELRIE B, DA TS 588 1 /MR R 1, 5 1R B 15
R IRERTL s
5 I, TIDM 43625 1 FE 86 4 L3 Hoy AT 5t 71
i, Hey 5 55 B DR 03 Be S sl ik sk A 6 AL A7 ¢, T2DM 45
I i ML A8 B PRI T AN (R P U L L, %o T R K
Hey BE-WE I TA BT I, LAREARE ) ik ot e Al A 451 0
H0) 22 i
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