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 E:BM 2> HwW_BHEBER(TyG R LW =6/ HFEKES2E & (TG/HDL-O) it
{EFRM 2 B8 kI B 9% (T2DN) A 51 8 3 Bk AR AR AL (CAS) 9 15, F7 3k WM 5 47 3% IR %9 196 4
T2DN & H 69l A XA RERADRAB F E R E (IMT) % %3 CAS 4 (IMT<<1. 0 mm) F= CAS 242 (IMT=>
1.0 mm), M 2 B — A FH[FH R AR ZHE(BMD . T2DM % T2DN J% 42 . Mogensen % |
FRREAFTR EREHABHEAT ] EH TGRS 28 (FPG) #EH f240% & (HbAle) | ¥ 12 B B
(TO) \H i Z 8 (TG) MK FE E R & @ 2 B B (LDL-C) . & % A5 & @ 2 B 82 (HDL-C) \ k& & & & & / Jk WL BF
WAl (UACR) | f2 ILEF (SCr) | o fk B2 (SUA) B AF 849 Kb 3B i & (eGFR) ], it TyG # 4 # TG/HDL-C i
18, *MA % B % Logistic @125 # T2DN 43 CAS #9% B &, R A 2 X F ZEHFEROC) ¥ L 54 TyG
F5 %A= TG/HDL-C sefaFam T2DN &5 CAS e atsk., &R 3F CAS 4 62 4 (31. 63%),CAS 41 134 4l
(68.37%), 2 LaF# 3 .BMI, T2DM %42 . T2DN %42 . Mogensen 2 1 . R B A& T K% B AFKE B
ST R AHE I, 2FH A% FEL(P>0.05), CAS 41 FPG.TG &K F 4 TyG # % .TG/HDL-
CHAAM 2 & T CAS4, 2 FHA %t 3 &L (P<0.05), 24 HbAlc,TC,LDL-C,HDL-C,UACR,SCr,
SUA K F 4= eGFR H4, £ F ¥ L%t F &L (P>0.05), % B % Logistic @@ a4 R 257, TyG 35 4.
TG/HDL-C i 53952 T2DN 45 CAS# k£ e B £ (P <0.05), ROC W& a4 R R+, TyG ¥4
Fml T2DN 43+ CAS #9 W & F @ A (AUC) 4 0. 754, cut-off 48 4 9. 255, *F B 84 Z A B Fe 45 5+ & 5 51 A
96.91% A= 41. 94% ; TG/HDL-C A F M T2DN 43 CAS ¢ AUC 4 0. 766, cut-off {A 4 1. 515, % & ¢ Z 4
BAatk - E A A T7.32% A 67.74% . 18 TyG 4544 TG/HDL-C WAL+ %34 2 T2DN 4 5 CAS # 1k
IR &, Bt T2DN 4 5F CAS A& — & 69 FAm 18,
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Value of TyG index and TG/HDL-C ratio in predicting type 2 diabetes
nephropathy complicated with carotid atherosclerosis”
LI Na ,WANG Xuemei ,LIU Yanjuan ,QIU Jiaqing ,ZHANG Shengchao
Department of General Medicine s Bao’an District Central Hospital sShenzhen ,Guangdong 518000 ,China

Abstract:Objective To analyze the value of triglyceride glucose product (TyG) index and total triglycer-
ide/high-density lipoprotein cholesterol ( TG/HDL-C) ratio in predicting type 2 diabetes nephropathy
(T2DN) complicated with carotid atherosclerosis (CAS). Methods A retrospective analysis was conducted on
the clinical data of 196 T2DN patients admitted to Bao'an District Central Hospital. According to the intima-
media thickness (IMT) of the carotid artery, they were divided into non-CAS group (IMT<C1.0 mm) and
CAS group (IMT=1. 0 mm). Collect and compare two sets of general data [age, gender, Body Mass Index
(BMD) ,disease duration of T2DM and T2DN, Mogensen stage, unhealthy lifestyle habits, blood pressure and
recent medication use, etc. |, laboratory test indicators [ fasting blood glucose (FPG), glycated hemoglobin
(HbA1lc) ,total cholesterol (TC),triglycerides (TG) ,low-density lipoprotein cholesterol (LDL-C),high-den-
sity lipoprotein cholesterol ( HDL-C), urinary microalbumin/creatinine ratio ( UACR), blood creatinine

(SCr),blood uric acid (SUA) and estimated glomerular filtration rate (eGFR)], calculate TyG index and
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TG/HDL-C ratio. Multivariate Logistic regression was used to analysis the influencing factors of T2DN com-
plicated with CAS. Receiver operating characteristic (ROC) curve was used to analysis the value of TyG index
and TG/HDL-C ratio for predicting the efficacy of T2DN complicated with CAS. Results
(31.63%) in the non-CAS group and 134 cases (68.37%) in the CAS group. There was no statistically signif-
icant difference on age, gender, BMI, the disease duration of T2DM and T2DN, Mogensen staging, unhealthy

There were 62 cases

lifestyle habits, systolic blood pressure, diastolic blood pressure,lipid lowering therapy and recent medication
use (P>>0.05). The plasma FPG, TG levels and TyG index, TG/HDL-C ratio in the CAS group were signifi-
cantly higher than those in the non-CAS group,the differences were statistically significant (P <C0. 05). There
was no statistically significant difference in the HbAlc, TC,LDL-C, HDL-C,UACR,SCr,SUA levels and eG-
FR between the two groups (P>>0. 05). The results of multivariate Logistic regression analysis showed that
elevated TyG index and TG/HDL-C ratio were independent risk factors for T2DN complicated with CAS
(P<C0.05). The ROC curve analysis results showed that the area under the curve (AUC) of TyG index pre-
diction for T2DN complicated with CAS was 0. 754, the cut-off value was 9. 255,and the corresponding sensi-
tivity and specificity were 96. 91% and 41. 94% respectively. The AUC of TG/HDL-C ratio predicting for
T2DN complicated with CAS was 0. 766 and the cut-off value was 1. 515, with corresponding sensitivity and
specificity of 77.32% and 67. 74 % respectively. Conclusion Elevated TyG index and TG/HDL-C ratio are inde-

pendent risk factors for the occurrence of T2DN complicated with CAS and have certain predictive value for the occur-

rence of CAS.
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H CVD & A XU I M3 PPAR 25 5 T J X0 4 1 it
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P2 B 351 50 ik 9 AR B AL (CAS) B9 £ % F B, I H
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T2DM & J&, H 55 RIRPLm & A X R HE D0,
BRI, TyG 8800 & &3 T2DM B3 &k
4 T2DN By 8 TG/HDL-C Hfl 5 T2DM #
AL A IR R AR L CVD R AR XUR B A
X HEATE X T TyG #540. TG/HDL-C HfH
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2023 4F 1 H & 2024 4 7 AARBEWCA R 196 ] T2DN
BE DGR GERE . GIARRIE . COARIECTH E 2 BURE IR
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5 (WETERRE s (A) I R BTk o2 8%, HEBR bR . (1)
T2DM Z &M Ho At 4% IR Can 1 UBE PR 95 | ik IS A
WEPRG 25, 5L A R T2DN LA Y H 5 5 95 5
(2) ABEHT AT % BT I8 R 3% BT 5 3 B RS AR T
OBEFEA CVD, aneC WURBFE | il 15 58 | i 1 1fiL 55 5 (4)
BIEEE A B G ™ Y T RE R K
PR R A5 55 5 (5) 3% 0 e T ok 35 o ) 260~ e 2 1R
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a5 %0 (BMD . T2DM & T2DN %5 . Mogensen 43
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FHZ5 1 0 %5 — e BTk,

1.2.2 LIRS WCEE P B 5T R4 0OBE 48 AR
[Z5 i i B (FPG) B4k 1ML 21 3 11 (HbA1e) ], 1L iR 3R
P HE B CTCO) L H I =B (TG) A& 2 7 g & 11
i g (LDL-C) | 5 % B Jg 85 11 I [8 B (HDL-C) ] PRk
G E A/ R NUEF e (UACRD) | 1fit AILEF (SCr) | It R
iz (SUA) J Al 19 B /NBR E 3 %6 (e GFR) 45 52 K = 48
bro DA LS d8 bRk ar ¥ 25 & 48k 8~10 h, F
WH W R R K m SE AT R . TyG 4843k =In[ TG
(mg/dL) X FPG(mg/dL)/2],1 mg/dL. TG=0.011
mmol/L TG,1 mg/dL FPG=0. 055 mmol/L FPG,
1.2.3 CASHIEWi Ksrdl  WodE fr i 58 X 4
KA, BRE KA, Y EE L.
FU 7 A R BUHR , ok T 0 22 3 ) 1 S AR Sk (5. 0~
10. 0 MHz) ¥ B8t 3L 28 WL AN 2% 33 4 . I 8 200 3 ik i st
HZJE R AMT) AR 86 IMT J4 W7 300 30 kiR 25 L 40 S 3
BHBKIEH (IMT<T1. 0 mm) ., 5 3l bk ¥ I 34 5 (1. 0
mm<IMT<1.5 mm) . # g JJk s ¥ B P (IMT=1. 5
mm) , K 3 ok ik P 3 TS RN 25 3 ik o B BE B 2 SR
CAS!™ ., #¥& T2DN & & 7 & I CAS 40 N CAS
H549E CAS 4,

1.3 Siitsphbs SR SPSS 21. 0 883t k471 %%
P4 P T Ge b oy M. AF A IR S AR 1Y T R D
s Foon, 2 A BRI ST AEAS ¢ K35 TH O
HE LA B R s 4L A Fe B R X R s S

TR AR B A 355 SR F 2 I R Logistic |5 4y
Hr T2DN 4 J3f CAS 2 [H & ; R FH 2 il & TAEF
fE(ROC) fZ 43 HF TyG #5410, TG/HDL-C . AE #i
T2DN & Jf CAS Walthe. L P<<0.05 N ERA ST

2 &% g
2.1 28— R 196 fil T2DN BEh, 43

CAS FIR A I CAS B3 4028 134 £ (68. 37 %) Al
62 B (31.63%), 4N A CAS 4. E CAS 41, 2 4
AW PRSI . BMI, T2DM #i 2, T2DN % 2 . Mogensen
R R ARG S IR 4 R L AT 9K R L R R IR T M
WIRZIE O L8, 2 R G2 L (P >>0.05),
L1,

2.2 2#HEEmERMAKE L CASH FPG.TG
JKF-F TyG #5%0. TG/HDL-C Fo {8 B & T3E CAS
W ESHAH G %3 L (P<<0.05), 24 HbAlc,
TC.LDL-C.HDL-C.UACR.SCr.SUA /KFFl eGFR
i, 2 J G2 E L (P>0.05), W& 2,

2.3 T2DN #3f CAS Wsgm H £ 487 L T2DN
BERBEIF CASCREIF=0,. =D HHZH,
LI FPG.TG.TyG %0 TG/HDL-C L8 Ny B 28 &
(¥ Ry s i, JRAE A . #4T T2DN & 3F CAS 1)
MR E S8, T FPG.TG 5 TyG I BAFHE L E
HLEPE R R (VIF>10), fF 2L FPG, TG A 40 A [8] )443
Mr. @R, TyG 8%, TG/HDL-C W 7 5 &
T2DN &3 CAS fyl37 fg b [ 2 (P<<0. 05), WL3% 3,

1 2HA—MEMER s Ha(%)]
21 51 n i A o T2DM i it (4F)
%) L '8 18.5~24.0 kg/m’ 24,0 kg/m’
3k CAS 4 62 59.4549.37 36(58.06) 26(41.94) 34(54. 84) 28(45.16) 7.8143.35
CAS 4 134 62.18411. 40 88(65. 67) 46(34. 33) 78(58.21) 56(41.79) 8.46+3.21
t/X*)Z 1. 645 1. 056 0.197 1. 300
P 0.102 0. 304 0. 657 0.195
Mogensen 43 1]
215 n T2DN #5 2 (4F) W45 H (mmHg)
119 |4 L3
4k CAS 4 62 2.974+1.01 6(9.68) 36(58. 06) 20(32. 26) 132.7916. 44
CAS #H 134 3.08+1.13 4(2.99) 88(65. 67) 42(31. 34) 136.25+18.53
t/X*/Z ~—0.655 4.120 —1.159
P 0.513 0.127 0.210
bl DR B
21 5 n  #F3KE(mmHg) i BENR R IT BN R AT 2T
IR R 24 JoE B = TR B s 24+ B R
dE CAS 4 62 77.74+7.85 24(38.71) 18(29.03) 20(32.26) 8(12.90) 30(48.39)
CAS 4 134 78.80+9. 23 37(27.61) 36(26.87) 70(52. 24) 20(14.93) 64(47.76)
/X7 —0.783 3.554 0.142 0.007
P 0. 435 0.169 0.707 0.935




+ 1876 - BIEFSER 2020 F 7 AF 22 %% 14 ¥

Lab Med Clin, July 2025, Vol. 22,No. 14

*x 2 2 AFEWERIRKFLER(x£s)

FPG HbAlc TG LDL-C HDL-C

215 n
(mmol/L) %) (mmol/L) (mmol/L) (mmol/L) (mmol/L)

9k CAS 4 62 9.06+1.74 8.54+2.30 4.65+1.02 1.6540.62 2.80+0.76 1.1840. 26
CAS 41 134 10.18+1.11 8.77+2.54 4.83+1.23 2.184+0.70 2.90%0.97 1.1240. 28
t —5.440 —0.607 —1.003 —5.105 —0.716 1.426
P <20. 001 0. 545 0.317 <20.001 0. 475 0. 155

UACR SCr SUA eGFR N TG/HDIL-C
Eibil n , TG 155 .

(mg/g) (pmol/L) (pmol/L) [mL(min *+ 1.73 m*)] FUH
Ik CAS 4 62 110.35+24.18  74.14+15.20  359.4195.39  84.97425.92 9.3440. 44 1. 4140. 44
CAS 4 134 117.53+32.06 78.01419. 44 360.50+101. 37 77.66+26.56 9.76+0. 33 2.01+0.72
t —1.568 —1.373 —0.071 1. 805 —7.428 —6. 055
P 0.118 0.171 0.943 0.073 <20. 001 <20. 001

2.4 TyG #5%(. TG/HDL-C W {4 #i I T2DN & Jf
CAS WYk DL T2DN 2/ A I CAS MREE &
(REIF=0,8IF=D .U TyG #%.TG/HDL-C [t
{E A A 30 48 o, 23l TyG #84(. TG/HDL-C e 7

T2DN A9 CAS ) ROC i1k, Z5H %W . TyG 85
1 TG/HDL-C FLE M T2DN 431 CAS 19 AUC 4>
MK 0.754 F1 0,766, WK 4 & 1.,

%3 T2DN &3 CAS HI &I E & 4o

OR 1 95%CI

EES B SE Wald X* P OR
THR R
TyG 188 2.825 0.296 91.086 <0. 001 16. 861 9. 439 30.119
TG/HDL-C [l 3.197 0.209 233. 988 <20. 001 24. 459 16. 238 36. 842
x4 TyG 8 # . TG/HDL-C LL E#M T2DN & 3 CAS BRI 8

iR AUC AUC 19 95%CI cut-off {6 RO TS BE (D) EA R (1 P
TyG 8%k 0.754 0.651~0. 857 9. 255 96. 91 41. 94 0.388 <0. 05
TG/HDL-C {8 0.766 0.7667~0. 866 1.515 77.32 67.74 0. 451 <<0.05

BHLE R
0.2 DTyeiEH
(@TG/HDL-CEL{E
RsEL
00 T T T T 1
0.0 0.2 0.4 0.6 0.8 1.0
1-HRE
A1 TyG 3##.TG/HDL-C Lk fE#H M T2DN & CASHY
ROC %
3 4 i

T2DN J& T2DM [ H W K AE 2 — . J& LA i 1A

SRR L DL K-W 25745 | 3 i G R L/ ER R R
H8 A SRy B A 08 PR RS L 2O R B IR 1
WOARSHE . — Bk AR E R B R RN
B R U 11 2 R N RT3 O T R e R L
SR R HE ORI (ESRD) ik AL R T
58 R, T2DN B 2 AL T R 4 T2DM &
FERY) 30 %5, K T2DN H # 77k J& Jy ESRD 22
RIAEF CVDY " g, 4 F T2DN B 1 5 . M AR
CVD & A= AU o TG B8 X 2 T A A7 R A 1 s
BELIESE . AS J& CVD B 3 att g B A5 1k, 7 3 %
B Sl bk P A R Y N AS BEHR TN R B
BB V% 1 S 2 S 8 CVD fie 5 2 A9 R ALG I &
Z =0 CAS I AR f DL o S 9 155 i ™ 7 1 — Fif
AS., BB i W 5 B A 1) 2 kBB Ak B g . BBl kA B
FUk RS 38 L T R R A ME RO EE 2 B A CAS
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WS L H R R4 ASOIRAS . S5 A AT A0,
196 fi T2DN & H & 3 CAS(CAS 41) 134 #i, 5
68.37% . KA CASCIE CAS41)62 i, i 31.63% .
#2758 T2DN & CAS &4 F &% &, H k58 T2DN
B IF CAS WYUK R 2] T 70 B L 12 W FR T X g
R S R R = WA T O Sl P e | = (N
T LIS 54 O HOUE LDL-C FFE) & iR 25 2 Tk
ARGy W T CAS, 75 WA B3 1t DA b %) F At 1 6 R 3R K
BT 10, LIRE AR AS & CVD By &4 R, AR
EiE T 2 A AR, CAS 4 TG.FPG K FHfl TyG
6% TG/HDL-C bW & = T CAS 4, Z W R
Logistic M4 53 Hrifk—2 & B TyG $880F TG/HDL-
C WAE T+ 02 T2DN & Jf CAS By b 7 fa s &
(P<C0.05), ROC &5 #r 4 2R Wor, TyG $5 Fofn
TG/HDL-C HAE AR AUC 40518 0. 754 Fi1 0. 766, Ui
B TyG & %0 F1 TG/HDL-C {4 # i T2DN 4 Jf
CASH—EMME. TyG IEERE TG F1 FPG it
BEB—ANS 8, Hbh TG B1E5 N & i AS
B EZ — ARG 5T & IALHE 3 10 R 9
BB R TG KF 5T K AS M, H
PR 55 e AR Bl ok g o L A 1 2l bk PR ZEE R I 4 o o A5
I I K i 56 2 % D), FL I oRE 45 1R A L i s S 45
HOSE AT WA KB MG IR & . TyG $5 5ok s 2 1
AR RS FACHUBR ] 5 R I 2 R AR A R A AE I
B AR SR AR AR 2 AL SRS TR HE AS T AR
Ak,

B K TG 5K /KF HDL-C & AR 5 5
(S EE I, AT 38 5 TG/HDL-C H R 3K ) B ML
AR SR AL AR B . S K SF TG BE W% 34 i 3¢ v 7 2
JE 5 R 7K P s T E — 20 4 85 TG 7K I B AR E o
HDL-C /K, i & /K0 TG F (SO i K SF 79 HDL-
C RE 2 JBE & RALHT . I 2B T2DM 1Y & Jre S48 1
JIE %2R, TG/HDL-C He {5 384 A0 i 9% & R i 45 7
B VIR AR U0 I U B 2F - LR G SR, T 5
B AS R, — TR A 5 AR P8O e 80 4 B
I E, TyG 8% f TG/HDL-C lE W F & 5
CVD KU A 6 xRk 7 TyG #8580/ TG/
HDL-C HAE X CVD A K47 i 3 4 17

ZE LR, TyG $850M TG/HDL-C A8 T & 2
T2DN &I CAS Wy v fa e KN &=, F HEA — &1
AN . 6 PR T AE b B 2 B H Y TyG 8 80 M
TG/HDL-C WAl , X i} % 3+ B, 38 /> T2DN &3
CAS & CVD &4 . EABFFABAFAEA 2 Z 40,
Brppy [T B A3 BT AR AR R D HOR TR A A — L4
2 B I PR 5 R A PR A5 SO B 4518 08 1 i — B F S
WESE
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miE TNF-o 7K FEHIE0
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i E.BH KiITAEARRSEEBEAKSG T 2 A8 RK(T2DM) & Wi 8 B & b F g 3R e B F-a
(TNF-)K-F W #¥ra, FHiE @42 2022457 A% 2023 % 12 AR 4E6 T2DM &% 148 #l A BT 2T %, 4
AL TR oA RE RME, & 746, SBRALEFATRAR L FTENELEER, LEME N RBEL
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Impacts of probiotics combined with dulaglutide on gut microbiota and
serum tumor TNF-a level in patients with T2DM
WU Qiaojuan . ZHANG Mengyu , TIAN Jinxia
Department of Endocrinology s Zhangjiakou First Hospital sZhangjiakou , Hebei 075000,China

Abstract . Objective To investigate the effect of probiotics combined with dulaglutide on gut microbiota and ser-
um tumor necrosis factor-a (TNF-a) levels in patients with type 2 diabetes mellitus (T2DM). Methods A total of
148 patients with T2DM admitted to Zhangjiakou First Hospital from July 2022 to December 2023 were se-
lected as the research objects,and divided into the control group and the observation group, with 74 cases in
each group by the random number table method. The control group received subcutaneous injection of dulaglu-
tide on the basis of routine intervention, while the observation group received Quadruple live bifidobacteria on
the basis of the control group. The blood glucose indicators,insulin resistance index (HOMA-IR) , intestinal
flora,inflammatory factors, clinical efficacy and the occurrence of adverse reactions were compared between
the two groups. Results Ultimately, exclude dropped cases, 68 cases were included in the observation group
and 72 cases in the control group. After treatment,the levels of fasting blood glucose (FBG) , glycated hemo-
globin (HbA1lc),2-hour postprandial blood glucose (2 h PG) ,interleukin-6 (IL-6) and tumor necrosis factor-
a (TNF-a) , HOMA-IR in both groups decreased,and Enterococcus, Yeast numbers in the observation group
decreased, while Bifidobacterium and Lactobacillus numbers increased,the differences were statistically signifi-
cant (P<C0. 05). The levels of FBG, HbAlc, 2-hour PG, IL-6, TNF-a, HOMA-IR, Enterococcus and Yeast
numbers in the observation group were significantly lower than those in the control group,while Bifidobacteri-
um and Lactobacillus numbers were significantly higher than those in the control group,the differences were
statistically significant (P<C0. 05). After treatment,the total effective rate of the observation group (95.59%)
was significantly higher than that of the control group (76.39%) ,and the rate of adverse reactions in the ob-
servation group (4. 41%) was significantly lower than that in the control group (15. 28%), the differences
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