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[Abstract] Chronic kidney disease (CKD) has become a global public health problem with
its constantly rising morbidity. As a common complication, cardiovascular disease(CVD)is a lead-
ing cause of death in CKD patients. And coronary artery disease(CAD) predominates. Insulin re-
sistance (IR)is a potential causative mechanism of CKD/CAD. Triglyceride-glucose index(TyG in-
dex)is an effective tool for IR evaluation. This review summarized the relationship of TyG index
with CKD/CAD.

[Key words] Chronic kidney disease; Cardiovascular disease; Coronary artery disease; Insu-
lin resistance; Triglyceride-glucose index

Fund program: Natural Science Foundation of Jiangsu Province(BK20161437)

DOI:10. 3969/j. issn. 1671-2390. y20-119

I A, 18 PR IF 95 (chronic kidney disease, CKD) H SRR RS e 2R/ CVD iy SL[al G F A FRELREST . B

AR BT, B AT 4Bk CKD iy B 5 R Uik 13, 4%,
CKD & B @ BRE R A S TUAE R 0 1045 B0 (cardi-
ovascular disease, CVD) & CKD £ # it 5 & WL & » )&
CKD JBEFET- 11 2R A > Horh etk 8 ik e (coronary
artery disease, CAD) & h % W, FHii2 W, B i8y7 CKD
BN CAD BA HE IR L.

Jie 5 24T (insulin resistance, IR) J& 5 205 5 6 14 2l

Y87~ = W H I A 25 A I B 38 2L (triglyceride-glucose in-
dex, TyG index) ] ISR #1Af IR, TyG #5557 LA CKD
e CAD [y s g™, A0 TyG #6545 CKD.CAD 2
(] AR S P — 2R

—.IR WEX 5IEMNER

IR S48 R & 22 AE A B0 2% B I LA s o 4 2
5y B HRAS B ) XoF JE 5 2 0 SRR s o M AR AT B E R



I R B I s s 2021 4F 8 A5 21 55 8 ] ] Clin Nephrol, August 2021, Vol. 21, No. 8 * 691 -

BRAS BRARE: 55 1 s AT 51 2 CKD 3 Ji& s RAS 38 0] 5% 1
JBE i R /IR A AR A PR — 1 A5l g AR M SRR Y
T I INTITRBEER 1487 PN B2 ) DT RE , 51 S 15 /N B Il A8 P B 2k 2%
THRERAE AL, (2) 9% 58 A 28 R 4t (sympathetic nerv-
ous system, SNS) ; IR 225 SNS, 5| "B JF ifiL 45 PN Rz 48 it 1
a5 T R B R AL . 5 2k B R EEAY S BUE ZE 4
B (B FEUHAAE L IR E AL L TR RS T A
PG AR S PR R SR T A 5 R A1 40 17 985 1 o 5
NO A& i/ i 48 57 7K 2 68 980R | M 48 P B 1 ) 8 25
FLRBEBERED . AN SR P — R A R
AT A B s AR A N

3.CKD st IR #5948 IR 7F CKD HE i W, T
WHA TOHER . JLieH CKD 1R A, & ] L& 478 CKD
1SR B 5 2 AT DL AR 7E B /N sk g5 8 (glomerular fil-
tration rate, GFR) IE & [ B¢ . X 56 4 A5 4 J 5 ) CKD
B3 N 39 2 FIREE R AR BT & B, CKD 835 X 1k 5
ZHIBUREL (3. 9£2.0) mg +kg ' emin~ ! JHE CKD B #
[(5.0£2.0) mg +kg '*min"' |BH i FEP<<0. 0D, #2/R"3E
BEBRS CKD 5 A7 AE IR . HALHIA 45 : (1) CKD B L
PRGF I 55 22 T R 38T o i B v e 5 2R I T 51 TR
(2)CKD 4% 1 PI3K 3G M R R R R A5 55 2 10 3 3K
A R IO A 00 11 A 38080 MR 5 3R I L MR P2 TR
(3)CKD #H 1Y IF R AL - QAR AL DL 8 R IE T F B R KR T
R iE LR R D3 2 AR IR TR Tk 27X M
8, G DRI R AR 50 PR AE S AT AR SR 5 2, 33
HEEH U0 2 R A B A7 52 B ], T B R
BB IMAE , 51 IR,

0. TyG #6#5 CAD.CKD

1. TyG #5455 CAD  TyG #8453 CAD o IR 3l
KT R IS A . ) 1250 44 TofL 5800 M A8 U B 25 10
TCHERAAE I IETE KB TyG $8EEE 2 458 3 A =40 ik
HIEIE R CAD BB KU AR XS T TyG 8806 1 =0 %k
LI A 1. 384.2. 200 %, 5 TyG 8 8089 A 8T PR
CAD fy R KB, X ek CAD g Bk 58 vh & 30
1 TyG 8B =i B4, 55 1A =5 AR H L e
Ji Z B R B ERME CAD SRR & 1,16 15 b
TyG F8EUBE N FE P CAD fk % 2 & 02 . —Jgint
190 1] 2 FOME PRI 5 I 56800 B3 O BFFE & . TyG 48505
bR B WK 75 8 BE AR 43 (Gensini B4 52 IE A0 56, w6 B 25
PR ™8, TyG 880 .m0 TyG #5405 CAD 5
R EMEEYIMS ., HRE L. TyG #8505 CAD %
TG R VIR . X 3745 flFaE R CAD BFFYS 3 4F,
B TyG 16405 .0 M8 FF R A R VI BEE TyG 15
T R B CAD g KR A AERB WL

2. TyG #4k5 CKD  TyG 8805 CKD [ &4 & %
PIMRX. Zhao 7 IHFFE B . TyG F8EUTH B 5 B IE i
ERER SAHSC, TyG $6 8080, B I 48 51 3 O™ 8, X
11 712 Bilfi B /N Bk g 15k #R (estimated glomerular filtration

rate,eGFR)>74 mLemin '+ (1. 73 m®) ' MR AT RET »
BRI 4. 0 4F, Lo WP REYT 3. 7 4, R TyG 48
5 &% CKD [ RS AH G, TyG $8 8T /£ 4 CKD & A 11
O

3. TyG #54t 5 CKD &% CAD  H#l TyG $5507E & JIE
I ST AT ST A X # A TyG #6405 CKD 3% CVD i
FEED . Yan S50 3054 i Wi JT 46 1 A5 35 A7 (peritoneal
dialysis, PD) ) CKD & 99 A HIBE 1 BAS , 0 5 T 46 PD I
1) TyG 850 % TyG $5 808 U 43 S 505 4 RIAERLIE T
WERIRZRE R )G, TyG f8 5805 8w 1Y.O L8 78 T XU 12
FR S 1A B L e DU A 4L i PD
B OMAEFET RS LTI T 3 f%. Hika W, TyG 45
BT REE TR 4 PD B#F 0 MBS T MTEEE. H
A IE TyG #8405 CKD #35 CAD MAH MR 5E.

HIGBITRE

ABFFRUESE, 5 OOUIE YT s8R 5 28T 1R R
SRR L MR FOBUIR A b DR s A8 3 R 1 R 0 2
CVD R BEAK AE 52 T 5 T RE i ik JRE , LA 5 = FOBUIR
i IR A K00,

N BESRE

IR 25 CKD J& CAD (&L, TyG 5 HUE M
IR AR L E., TyG 545 CKD.CAD #5215 K TG
2. AHATM I TyG #8405 CKD g% CAD (AR & 0T
T » A T FE I AR 147 i PR 38 360 %oF 0 4 o Ay R A 1 B
7%, MR 26 CKD 351 CAD $24L55 1) .
FEEMIT A EE S AR 25 05

2 % X #

[1] Hill NR,Fatoba ST,Oke JL,et al. Global prevalence of chronic
kidney disease-A systematic review and meta-analysis[ J/OL].
PLoS One, 2016, 11 (7): e0158765. DOI; 10. 1371/journal.
pone. 0158765.

[2] Navaneethan SD, Schold JD, Arrigain S, et al. Cause-specific
deaths in non-dialysis-dependent CKD[ ] ]. ] Am Soc Nephrol,
2015,26(10) :2512-2520. DOI: 10. 1681/ASN. 2014101034,

(3] JA/NE, EWeEs, X MSRY , 45, 167 4 4 5 i B A oA AE T

BIFGRE P AL . IR ZE3E,2018,33(8) :695-699. DOL: 10.
3969/j. issn. 1004-583X. 2018, 08. 012.
Zhou XC.Wang XL.Zhao PM, et al. Analysis of the risk fac-
tors of death in 167 patients with maintenance hemodialysis
[J]. Clin Focus,2018,33(8): 695-699. DOI; 10. 3969/j. issn.
1004-583X. 2018. 08. 012,

[4] Patel TP,Rawal K,Bagchi AK,et al. Insulin resistance; an ad-
ditional risk factor in the pathogenesis of cardiovascular disease
in type 2 diabetes[ ] ]. Heart Fail Rev, 2016, 21 (1) 11-23.
DOI: 10. 1007/s10741-015-9515-6.

[5] Fornoni A. Proteinuria, the podocyte, and insulin resistance
[J]. N Engl ] Med,2010,363 (21) ; 2068-2069. DOL: 10. 1056/
NEJMecibr1008395.

[6] Simental-Mendia LE, Rodriguez-Moran M, Guerrero-Romero
F. The product of fasting glucose and triglycerides as surrogate

for identifying insulin resistance in apparently healthy subjects



* 692 . I R B I s s 2021 4F 8 A5 21 %55 8 ] Clin Nephrol, August 2021, Vol. 21, No. 8

7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[J]. Metab Syndr Relat Disord,2008,6(4) : 299-304. DOI: 10.
1089/met. 2008. 0034.

Zhao S, Yu SK, Chi C, et al. Association between macro-and
microvascular damage and the triglyceride glucose index in
community-dwelling elderly individuals: the Northern Shanghai
Study[J]. Cardiovasc Diabetol,2019,18(1):95. DOI. 10. 1186/
$12933-019-0898-x.

FRER SR BNV, R IR, 45, TyG 18405 2 AU R (B3 IR 3l
Bk AS A S PE BT FE L 1. BEMERG 4% 7. 2017, 16 (8) : 761-764.
DOI:10. 3969/j. issn. 1671-6450. 2017. 08. 002.

Chen SQ, Li M]J,Wu X, et al. TyG index is associated with cor-
onary artery disease in patients with type 2 diabetes mellitus
[J7]. Chin ] Difficult Complicat Cases, 2017, 16 (8):761-764.
DOI: 10. 3969/j. issn. 1671-6450. 2017. 08. 002,

Xu H, Carrero J]J. Insulin resistance in chronic kidney disease
[J]. Nephrology(Carlton) ,2017,22(Suppl 4) : 31-34. DOI: 10.
1111 /nep. 13147.

AU T 0 BRI 5 ZE ARG ORI 1 S B S W 5 B R
L1 s Aedii f 5 15 52 2 35 O TR0 » 2014, 9 (4) £ 69-73. DOL:
10. 3877 /cma. j. issn. 1673-9450. 2014. 04. 023.

Yu TY,Zhang X, Liu Y. Principle of insulin resistance assess-
ment and the advancement in techniques for investigation[ ] ].
Chin J Inj Repair Wound Heal, 2014, 9 (4); 69-73. DOI: 10.
3877/cma. j. issn. 1673-9450. 2014. 04, 023.

Guerrero-Romero F, Simental-Mendia LE, Gonzdlez-Ortiz M,
et al. The product of triglycerides and glucose,a simple meas-
ure of insulin sensitivity. Comparison with the euglycemic-hy-
perinsulinemic clamp[J]. J Clin Endocrinol Metab, 2010, 95
(7):3347-3351. DOI: 10. 1210/jc. 2010-0288.

Miranda PJ, DeFronzo RA, Califf RM, et al. Metabolic syn-
drome: definition, pathophysiology, and mechanisms[]J]. Am
Heart J, 2005, 149 (1) : 33-45. DOI: 10. 1016/j. ahj. 2004. 07.
013.

Yu X, Wang L,Zhang W, et al. Fasting triglycerides and glu-
cose index is more suitable for the identification of metabolical-
ly unhealthy individuals in the Chinese adult population:a na-
tionwide study [ J]. J Diabetes Investig, 2019, 10 (4): 1050-
1058. DOI: 10. 1111/jdi. 12975.

AR 5 INIESRE O£, H il = R o e R FR A 5 H i =R
e 8 B MR I R R LU (PPN AR SR B e g (B L) ). TR R
%,2019,30(4) :416-419.

Chen HJ,Sun HY, Liu HD. Value of triglyceride-glucose prod-
uct index and Triglyceride-to-high density lipoprotein choles-
terol ratio in the evaluation of metabolic syndrome[ ] ]. Hainan
Med J,2019,30(4) :416-419.

Lee SH, Han K, Yang HK, et al. Identifying subgroups of obe-
sity using the product of triglycerides and glucose: the Korea
National Health and Nutrition Examination Survey,2008-2010
[J7]. Clin Endocrinol (Oxf), 2015, 82 (2): 213-220. DOI: 10.
1111/cen. 12502.

Xu Y,Fu JF,Chen JH, et al. Sulforaphane ameliorates glucose
intolerance in obese mice via the upregulation of the insulin sig-
naling pathway[ ] ]. Food Funct,2018,9(9):4695-4701. DOI:;
10. 1039/c8f000763b.

Del Turco S, Gaggini M, Daniele G, et al. Insulin resistance and
endothelial dysfunction:a mutual relationship in cardiometabol-
ic risk[ ] . Curr Pharm Des,2013,19(13) :2420-2431. DOI: 10.

[18]

[19]

2174/1381612811319130010.

Won KB, Kim YS, Lee BK.et al. The relationship of insulin re-
sistance estimated by triglyceride glucose index and coronary
plaque characteristics[ J ]. Medicine(Baltimore) ,2018,97(21) ;
€10726. DOI; 10. 1097/MD. 0000000000010726.

Laakso M. Kuusisto J. Insulin resistance and hyperglycaemia in
cardiovascular disease development[ ] ]. Nat Rev Endocrinol,
2014,10(5) :293-302. DOI: 10. 1038 /nrendo. 2014, 29.

[20] Tenenbaum A, Klempfner R, Fisman EZ. Hypertriglyceri-

[21]

[22]

[23]

[25]

[27]

(28]

[29]

[30]

[31]

[32]

demia:a too long unfairly neglected major cardiovascular risk
factor[ J ]. Cardiovasc Diabetol, 2014, 13: 159. DOI: 10. 1186/
$12933-014-0159-y.

Soleimani M. Insulin resistance and hypertension; new insights
[7]. Kidney Int,2015,87(3) : 497-499. DOI 10, 1038/ki. 2014,
392.

Baalbaki HA, Bell DSH. Insulin resistance and thrombogene-
sis: recent insights and therapeutic implications [ J ]. Endocr
Pract,2007,13(6) :679-686. DOI: 10. 4158/EP. 13. 6. 679.
Pham H, Robinson-Cohen C, Biggs ML, et al. Chronic kidney
disease, insulin resistance,and incident diabetes in older adults
[17. Clin ] Am Soc Nephrol, 2012, 7 (4) ; 588-594. DOLI: 10.
2215/CJN. 11861111.

Spoto B, Pisano A, Zoccali C. Insulin resistance in chronic kid-
ney disease;a systematic review[ ] ]. Am J Physiol Renal Physi-
0l,2016,311(6) : F1087-F1108. DOI: 10. 1152/ajprenal. 00340.
2016.

Manrique C.Lastra G,Gardner M, et al. The renin angiotensin
aldosterone system in hypertension: roles of insulin resistance
and oxidative stress[ ] ]. Med Clin North Am,2009,93(3) :569-
582. DOI: 10. 1016/j. mcna. 2009, 02, 014.

T3 ROUE - U R I 2R AT 5 0 IR G AR R BT Y O S
(I W R B 2 T2, 2012, 19 (1) ; 141-144. DOI: 10. 3969/j.
issn. 1674-4659. 2012, 01. 0141.

Fang YX, Lai DY. The research progress of relationship be-
tween insulin resistance and chronic kidney disease[ ] ]. Clin
Med Eng, 2012, 19 (1): 141-144. DOI: 10. 3969/j. issn. 1674~
4659. 2012. 01. 0141.

Kawamura R,Doi Y,Osawa H,et al. Circulating resistin is in-
creased with decreasing renal function in a general Japanese
population: the Hisayama Study[ ] ]. Nephrol Dial Transplant,
2010,25(10) :3236-3240. DOI; 10. 1093/ndt/gfq155.

Tkee R, Hamasaki Y,Oka M, et al. Glucose metabolism,insulin
resistance,and renal pathology in non-diabetic chronic kidney
disease[ J]. Nephron Clin Pract,2008,108(2) :c163-c168. DOI .
10. 1159/000115329.

de Boer IH, Zelnick L, Afkarian M, et al. Impaired glucose and
insulin homeostasis in moderate-severe CKD[J]. ] Am Soc
Nephrol, 2016, 27 (9). 2861-2871. DOI. 10. 1681/ASN.
2015070756.

Fortes PC,de Moraes TP, Mendes JG, et al. Insulin resistance
and glucose homeostasis in peritoneal dialysis[J]. Perit Dial
Int,2009,29(Suppl 2) : S145-S148.

Park GM,Cho YR, Won KB, et al. Triglyceride glucose index is
a useful marker for predicting subclinical coronary artery dis-
ease in the absence of traditional risk factors[ J]. Lipids Health
Dis,2020,19(1) ;7. DOI; 10. 1186/512944-020-1187-0.

da Silva A, Caldas APS, Hermsdorf{f HHM, et al. Triglyceride-



I A B R 2 75 2021 4E 8 H % 21 #4585 8 ] ] Clin Nephrol, August 2021, Vol. 21,No. 8

* 693 -

glucose index is associated with symptomatic coronary artery [36] Kitabchi AE, Temprosa M, Knowler WC, et al. Role of insulin

disease in patients in secondary care[ J ]. Cardiovasc Diabetol, secretion and sensitivity in the evolution of type 2 diabetes in

2019,18(1):89. DOI; 10. 1186/512933-019-0893-2. the diabetes prevention program: effects of lifestyle interven-
[33] Jin JL, Cao YX, Wu LG, et al. Triglyceride glucose index for tion and metformin [ ] ]. Diabetes, 2005, 54 (8); 2404-2414.

predicting cardiovascular outcomes in patients with coronary DOI: 10. 2337/ diabetes. 54. 8. 2404.

artery disease[ J ]. J Thorac Dis, 2018, 10 (11); 6137-6146. [37] Campbell JM, Bellman SM, Stephenson MD, et al. Metformin

DOI:10. 21037 /jtd. 2018. 10. 79. reduces all-cause mortality and diseases of ageing independent
[34] Okamura T, Hashimoto Y, Hamaguchi M, et al. Triglyceride- of its effect on diabetes control:a systematic review and meta-

glucose index is a predictor of incident chronic kidney disease:a analysis[ ] |. Ageing Res Rev,2017,40:31-44. DOI. 10. 1016/].

population-based longitudinal study[]]. Clin Exp Nephrol, arr. 2017. 08. 003.

2019,23(7) :948-955. DOI; 10. 1007/s10157-019-01729-2. [38] Jasim S, Smith SA. Review: Metformin is linked to reduced
[35] Yan ZC,Yu DH,Cai YM, et al. Triglyceride glucose index pre- mortality in type 2 diabetes with comorbid CKD and CHF[]].

dicting cardiovascular mortality in Chinese initiating peritoneal
dialysis:a cohort study[ ] ]. Kidney Blood Press Res, 2019, 44
(4) :669-678. DOI: 10, 1159/000500979.

Ann Intern Med, 2017, 166 (8) ; JC46. DOI; 10. 7326/ ACPJC-
2017-166-8-046.
Gl F1 353 : 2020-06-19)

REHGREEREERERTELHTFRER

THE RER

TLWAPESRFSE —GARESRE,Fd 2500002 LAPES RIS —WEBEERME S
T EE R 264000

BAEHEE . 4% R, Email . wwb18134049954(@163. com

UEZEY B IELF4E1 2 R B (diabetic nephropathy, DND B /NER B 58 | 15 I Hs ' 9 55
LB R & A R T 2 R B 2RI B 1 — A R B O RS R B T RE A & E
BRI Z — . B A F el A i h 2 R A PR S A5 5 B O /NER BN RD Y
P05 e A BB ML 2R 44k . 20 KR AL 2 2%, 5 R PY B 8 0 R0 TR T RS ARk R
255 F DN IRTF BN A FEAESE DN B M LF A0 bR o il 17 1 22 Bk » A S 3 2t o v 1 %
FAIE IR G RIGTT DN 8 — 285 B v 25 i Bt 5 IR 2 2 16 14 25 BB ) B v 25 52 0 ) 390 /2
2% DN B ELF A A6 7 HLE 5 T 2R3

[EigiA)  BEerdifh; h2h s h2h 8

EEUWH : ILARA PR 25RHE L R H (2017-386)

DOI: 10. 3969/j. issn. 1671-2390. y20-095

Research advances of Chinese medicine in preventing and treating diabetic nephropathy and renal fi-
brosis
Cao Liu-yang',Yu Hai-yuan®
'First Clinical Medical College , Shandong University of Traditional Chinese Medicine, Ji-
nan250000, China;?First Af filiated Hospital . Shandong University of Traditional Chinese
Medicine ,Yantai 264000,China
Corresponding author :Yu Hai-yuan , Email ; wwb18134049954 @163. com

[ Abstract)

of various diseases such as diabetic nephropathy(DN) ,glomerulonephritis, hypertensive nephrop-

Renal fibrosis is a major pathological change in the development and progression

athyand end-stage renal disease. It is also one of the important causes of renal insufficiency. Dur-
ingthe progression of renal disease,a variety of cytokines and signal pathways are activated, lead-
ing to the injuries of glomerulus and tubulointerstitium and ultimately renal fibrosis. The patho-
genesis of renal diseases has remained rather complicated. Currently there is no effective treat-

ment in Western medicine. In recent years, the intervention of traditional Chinese medicine for DN
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