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Abstract
Type 2 diabetes mellitus, a heteroetiological pathology characterized by hyperglycemia due to in-
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sulin resistance, inadequate insulin production, or both, is estimated to affect 439 million people
worldwide by 2030. Prolongation of diabetes is associated with microvessels, especially diabetic
kidney disease (DKD). DKD is the most common complication of type 2 diabetes and the leading
cause of end-stage renal disease worldwide. Fibroblast growth factor 21 (Fibroblast growth factor
21, FGF-21) is a kind of endocrine factor, involved in the body’s metabolism, maintaining the bal-
ance of metabolism of fat and sugar. Recent studies have found that FGF-21 is abnormally highly
expressed in patients with diabetic kidney disease (DKD), and has high diagnostic value for DKD.
Abdominal obesity is considered to be an important risk factor for heart disease, metabolic dis-
ease, diabetes, and diabetes complications. A new study suggests that visceral fat index (VAI) and
Chinese visceral fat index (CVAI) are independently associated with the development of kidney
disease in Chinese adults with diabetes. This paper reviews the correlation between FGF-21, CVAI
and diabetic nephropathy.
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1. PEPRHR 7% (DKD)RI#RiA

B PRI ' 93 (DKD) K AE % 25%~40%, 2 tH 5456 Bl 4 15 220 1) 2 BER A [ 1] 25 8 B R EAT 1415 )
B N R m AR, S BRI (ESKD) i 4 5 E E LB AT, IR M fa S R R E . R
U AESRFRAT TR X s UG Bt v, (H 5 L AhObE PRI R RE AN ], DKD S 2 7Ed 2 30 - HpJf
BAH TRE2].

I PR 368 % A2 MR 8 RF 2 A7 7E ) UACR 3 75 AT (EK) eGFR T B4, [A) HERR o Ath CKD i 5 Hi ks AR 12 W
BB PRI AN AORE , DA R R T RO RHIE, SECEEAER, B /NERIL KGR, B
Ja R YU NER AT, DL/ INE A, TR IR R S SR /N ERTE A RN B SR 4R 4R 1L . DKD 1R AL
HRZHEN, 280, RS IFMAERERE AR SRS S 750 R AR 3] [4].

1.1. SnyE

FEIGRBEFE A, b B ) w2 1 JR O AR 2R B AIG 50% [5], BRAK IfL 21 28 1 (HbALe) BB AIK 1%, W]
R R R R XU B AIG 33% [6]. 7E PR AT BLAR RS R U8, sk b 5 1) 5 BRI R R R AE R
FOG, RUETE 2 BUBE R (T2DM) IR A CKD 3 FpF AR Qb [7] [8]o A P A e R4 1l mT LA 2% 19 B
FIRKF R s (1 JR 2 ¥ DKD R, (B T RETCVE 58 A B3 ERE[9]. K40 20%ff) T2DM & 1R %A
HERMED KA DKD, X —3SE3CHE 7 aX — M A [10]. %0 v i bR i e ok = A W S B A0 26 7= 40)
(AGEs). bt s T 38U BEAE K [11].

1.2. RIE
e MR SR AR 0, Al A (2 A B R, BB AL R - Un 2 SR SE A 1 -a (TNF-a) M1 A 3R

-1 (il-1) K BH 2T R AE D 43 A [12] [13] [14]. X FHUAEGN M a0 EEGE M . A AR AR
T R EL 2 AN B 54 52 AR B (-3 (NIrp-3) SE/MA SRR B JIE[15] [16]. ELMEARMOAE B /NER A IR 27
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AR WEHEA(ROS)ME AN, ST 4Et, S35 DKD #t/E. 7£ TIDM fil T2DM /)
R, C-CE/FBaMA T 2 (CCL2; WuFr A A% AL 5 1 -1) A0 i N R B 2> T 1 (ICAM-1),
CENE AL B I B 40 B IR, PR AR (A R AE K

13 SR

P I 2 3 2 U 4% AGES [17=2E, G PKC, F8( ROS /K-F-J+m ML R B IE
ROS K-V 7t 5 S B0w T 40 M e 7> A DNA 545 [17] [18] [19], AL N B2 Dhfek#ns, X2 T2DM 1 DKD
bR ERFIE[3] [19]. N B DhEERRAT HFAE & — A A I A WA F FE B AR AN S8 A RO I [20] . 75 SE58 3)
YRR, N — B AR A RS, S5 ROS FIE AL R B = A2 8 0m, 5 DKD B R A %

2. FGF-21, CVAI #i&

R 440 i 2E K R 7 21 (Fibroblast growth factor 21, FGF-21) & —Ff N 73 W 7, 2 5 MUY AR .
HERENR D AR BT . A WU R IR A PR B I FGF-21 /K- Fa T IEW A AR B, 1
G FGF-21 553 DKD A%, 7£ T2D mife N, i FGF-21 K-V 5 B AR EVIM K. A
B FEAE W AE I3 & SR ARPTAE e R b FGF-21 /KPR T i T2DM H I FGR-21 K-V, 5 5RAL
REWTHERL (A IEAG T« Co AR DT« A IR T AL A AR D7) 52 38 IEAH OG . FGF-21 5 AR VF 2 s R AR I
RS %, AFERHLEEMER T2DM. IR AUE S I AR . [FIR, BE NSRRI A5
TERN—FURSE . 128015 SRV K 7R S5 AT 7, e 5 108 2 0O AR I 25 S AE 1 Bk
R, R TRRRERRE F.

B E T AR TR B FGF-21 7E 03RS 5 7 (DKD) B % h B i mRik, —H R IEE B eI
5%, HXI DKD AH =W E[21]. HAMIETEAIAE T2D B wmfa N, S FGF-21 /K7 5 F. 3
i JR IS B8 25 DA DS (R )2 6 3R FGF-21 {75 T 181 pg/mL). i FGF-21 55 BRI 155998 0 I A 43 3 o A
RNE i A ) FGR-21 BRIAVEYT 5 HA A LA TS5 16 1308 1 i FR s i I 5 A e B 4t 7 ) S

PN i 77 i 2 (visceral adiposity index, VAI) & —FP 454 7R B 5 £ (body mass index, BMI), [IZ[H (waist
circumference), %A Lt (waist-to-hip ratio, WHR) A Ifil i %5 (138 B4 6 bk, 56 0% 4TI St 3 A s 20 A1 S Th g
ob 8N PN IR PRE HE $i (Chinese visceral adiposity index, CVAI)E7E [ Bl 0 71 B — b i) o4 I I iy 4
K, 5PN T 7 TR RRURI R 8% 22 HKHTAH OGP R AR FREE A PRV 1) A LR ROt SG B E L, VAL Ak T P4
IS JRE 2 00 m ] ol A 7 SRS R 95 AR B s 7 T A 4% e IR A A -

JETY RERER A A O R« AR . IR . AR SRR AOE M E B AR R Rz —. X &itH
HILIKT 2 47148 (CT) A AR AR (MR A2 Ao D IS BB AR 7 BRORE B 7700 . AR, IR EET5 v B Bt . ABIN HL7% 2245
RS, ANIE FH T T (0 0 i RS P RTAA T 20 9 o TR L 2 R U IR s 189 m ) 3= i PR FR b, E T
BT RE R0 ARG 07 A FH A TR], eV X 4 B N A AR . ek, L T AR S AR bR, B
5 AR 7 48 Hom o =N AR 48 E. DAERIBEFE I VAL T CVAL BT EATSIN RSB B FE) XU - ¢
3T — T F R A AT 7T 3R A P B BRKE R B R, VAL I CVAL 5 B9 [ R A T AR 5%, T 5 40 9 s
AT R [22].

3. FGF-21, CVAI 5¥R#%'S#%(DKD)
3.1. FGF-21 5¥85R 7% B % (DKD) &Y 5 R HLBIE A

FGF-21 38 520 ifi 4% 5 5% R 995 15 97 (DK D) AHEE R« DKD &R A 5 RS A7 75 1 i R A5 B AH 5% o
FGF-21 jdid A & A ia Ak 1 (GLUTL) G S A RIRIE, (RENEIT 400 2 i i, 22 8ok
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PR A5 FGF-21 ks hn, i 5 Tl S B AR S TS A 32 A y BRI F 1o (PGC-1a) 3R
ik, RIS A, AN e R 2 [23]

FGF-21 BB RN, RIE. A RIBORNE R B IR0 1 3 EHLH 2 — . fERPIPRET, it hE
BALAR st 22Ul Rie. ORRS . EEBE C B8 A KR H A, FNHrEiuhe
BRI E HIEE(ROS)EMRIRD, BRI A[24], (RENEFUL AL, i@ 2 M E 55
T, SIEERRMER A, SEURAMER( ECMYE A ER R, REXY 5K, B IR R56E
JIE P R A, g T A A, R PR ) e . R IR BB IR -a (TNF-a) . &4 22 AE KA
F(CTGF)& JRER FI i S FE G . AR, FGF-21 A3 HE FRIm /N BB T A 408 R, gl
JIE &GP 771 (ICAM-1). TNF-o ALK AL 7 (PAI-1) &L ML C [N Ex F (CRP)AM H 41 g 4,
R SR AN A Y B A SN, (RIS PR 3-FH AL AR Z IR (3-NT) . 4-F3Jk T I i (4-HNE) Al 4 4 2 234 K A
(CTGF)RIE, I 55 E A SR £F -4 U . FGF-21 [Pt RAEF AT e S AMPK 175 515 5 18 B 1 6 A 5%,
MRS T il SIRT1-PGCla {7 ‘il , #H % K 7~ KB (N-KB)Dhfe, (2 BEAR TR f S8k LA 8L A
B b 98 5 AL SR B AT FGR-21 ZRAUMITE £ 2 ZRbE PR AN FEERE 14 g 17 0 s PR RGBT R AT
R, Ik FGF-21 AN A FIGIK, £HX%F DKD AIEALHI K& AN B TIRTT, BAF U AE 22 i i & .

3.2. CVAI 55k % &5 (DKD) X ZHIHLH

H I CVAIL S BRI B3 RV FE AL 1 R 5 1) B, (B LA T R A A8 R T AR P O 58 281 PR SRR
B, CVAIZ PP N BENE T A ASRESR AR, AR 7 5 10 B 3SR TUB DR G, 100 R & AT T S U ¢
A PN DRERSTG AN S AL B[ 25] et O s AR M A 2 o AL A JB i SR U A P A, DRI R 3
HPUE R 5 51 B B E[26] -

FK, CVAI 8 N AR5 D RE I SRR o I 2 IR 07 R A v SR M oA JEE g I ZEL SRR T, P H nie 6
P72, 0 TNF-o FIE A/ 21-6, AT SRR E/NERN B DD REFRIS AR iR B T . 38 =, JIEJHETT
eI A B M R B 715, AR R Rl AR AR DR 7 (7 A, BRI M B AR B . IR 07 A
IR N B IRERRAT . RN RAE . R R - VR R - I R AR SN A S 2 S
TR P A X EERLH AT AR R CVAIL 5 B R e Z AN IEAH R R AR

4. RE

W PRI S I/ JORE IR R LRI I B 2%, B AT AR 52 4 B BH o 3 4F R 70 R W FGF-21 7295 R
Ji(DKD) & 2 JH mRIE, “HNRIEEEREZE VMG, HXt DKD H—EMe Wi E. fik—
ST AT FE 3RS AE T [ BB BRI R o, VAL AT CVAL 5895 0k A2 STk 5% o il i 4535 20 B FGR-21
J CVAL 58 PRI S i I AE G, A B Tk — P B AR0E FR 93 B 993 (DK D) I A S AL o
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