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FEE BB ULSOME PR B I R LI Ul A AR A IV 1 R 3R KO AR A R L 5 W PRI B R A R A L A e R ) 0%
Fo AE ORI EE 319 B, R A WUR B GE 152 61 5 B 4H R R AL LI AN GE 167 i g X BR2H . LhAL 2 20—
MR K A BE IR H 25 B8 Ifil B (fasting plasma glucose, FPG) . 25 §ff i & & (fasting insulin, Flns) ., 4 fk Il £ & H
(hemoglobin Ajc, HbAc) . Ifil L EF . F2 25 A5 A 5 2% 35 Pt 45 40 (homeostasis model assessment of insulin resistance,
HOMA-IR) .l SR % .24 h JREH LB S /NER 8 1 2 (estimated glomerular filtration rate, eGFR) ; ABg X H M E 2
20 4> B K DU BB B LT 5 L AE O B B ULFS Bk (relative appendicular skeletal muscle mass, RASM) A& g & 43 L . 9 I AE W5
16 A (visceral fat area, VFA) 48 Jj . i [l ; Pearson A5G35 40 M7 I TE &5 B 3 5 (R B B 48 40 4> 5 B 8% U &t L 00 48
Ui JRASM 48 J7 | R Bl BB A 43 Lb W VEA I AH G s 2 B K logistic 819 2 H7 4 PRI B 9 58 2 & 28 LA 820 SiE 19
WA R s ROC £ 374l % &5 B 3 & RASM 2 Wikl JR%G B (83 R AE LR AE R 6. S8R WSS A iR R
HIEH(22.1342.36)kg/m* ] & S B B WL R [(42. 74 +6. 53) kg . VU B 8 WL & [(17. 02 £ 3. 15) kg]. RASM
[(5.1241.43)kg/m*]. 48 J1 [(26.42 + 3.75) kg]. b & H [(27.23 + 3.11) em ], eGFR [(65.12 +
20.13)mL/(min « 1.73 m®) J R I 7% & & & [(182. 25 + 21. 42) pg/L] /K F 3% T X M 41 [(25. 14 + 3. 76) kg/m? .
(50.4248.07 kg, (21. 42 = 4. 77) kg, (7. 81 &= 2. 27) kg/m*, (34. 41 £ 4. 26) kg, (30. 62 £ 4. 27) cm, (115. 64 &
16. 37)mL/(min + 1. 73 m?),(255. 72441, 08) ug/LT(P<C0. 05), FPG[8. 32 (6. 23, 11. 54) mmol/L], Flns[(10. 65 &
2. 35)mmol/L] HbA ¢ [ (8.3241.42) % ] .HOMA-IR(3. 94+ 0. 75) | Ifi. JLEF[ (133. 24 £ 26. 59) pmol/L].24 h JR&E H
[(3.02 + 0. 89) g]. K Bg & 4> t [(32. 65 + 5. 12)% ], VFA [(107. 42 + 10. 66) cm® ] ¥ @& T X M 41
[6.52(5.02,10. 43)mmol/L, (9. 35+ 2. 19 mmol/L, (7. 02+0. 73) % .2. 71+0. 50, (109. 26 + 20. 43) ymol/L. (0. 10+
0.02)g.(27.07+E4.12)% .(89. 42+£8.03)cm? J(P<C0. 05) ;2 4L AF 4%, W FR 9% 5 40 8, BB 1k & 9 /& I JE . & 9 & Mg 1l
SE VAR MWBT L BB EF Y LS 32 L (P>0.05), WA WG &R ZE KT 54585 (-=0. 753,
P<C0.001) .4 B4 WL BT & (r=0. 802, P<C0.001) ., P4 B & #% WL BT & (r=0. 763, P<C0. 001) , RASM (r = 0. 857,
P<0.001) .38 f1 (r=10. 781, P<C0. 001) # £ IFE A % (P<C0. 05), 5 /&K (r=0. 230, P=0. 103) . /&K I8 & 7 k&
(r=-—0.196,P=0. 284), VFA (r = — 0. 204, P = 0. 253) ¥ J& £ 1k #H & . HOMA-IR (OR = 1. 250, 95% CI.
1.046~1.494,P=0.003) .24 h JRE#E 1 (OR=1.429,95%CI:1.168~1. 749, P<C0. 001) \RASM(OR=0. 666,95 % CI ;
0.535~0. 830, P<0. 001) . ML B % (OR=0. 674,95 % CI:0. 546~0. 831, P<C0. 001) 245 FR 955 5 95 £ 3 & 41 WL P ok 2>
AE R R R M 5 R R LD 2200 35 pg/L Jy s A W ME 12 WORE IR e B AR A R AR LR s giE /Y AUC Dy 0. 803
(95 % CI:0. 754~0. 853, P<C0. 001) , R EE Ny 78.95%  FE 5y 82. 6320 ; RASM LA 6. 27 kg/m” Ny f AR Wi 1 . 12 Wi
PRI 5 BB & A LA B RE 19 AUC S 0. 906 (95% CI:0. 868~0. 944, P<C0. 001), 3 8B K 92. 11% ., 4% 5 BiF Sk
91.62%, ZEi MR M & A LRI E R LT B R KT IR RASM R FE . & HOMACIR, & 24 h JRE A K
RASM J AR 1M 7 75 52 38 7K V- 2 W s 155 9 18 3 R A0 UL PR sl 2 i 1 s 1 R 3% 1L 75 2% )R8 3R B RASM X il R 5 s 50 3 &
A LB iE AT — 8 12 T

SRR HE PR B 5 LR A E 5 75 R 3R B BB s 24 h JRAE B 5 AR X BB LS 4

Expression and significance of serum irisin in diabetic nephropathy with sarcopenia
LI Zhao-fei, HUANG Jia-xi, CHEN Jiang-xiu

Department of Nephrology, Sanya Central Hospital , Hainan Third People’s Hospital , Sanya, Hainan 572000, China
Abstract: Objective To observe the change of serum irisin in patients with diabetic nephropathy with sarcopenia, and to
investigate its relationship with sarcopenia in patients with diabetic nephropathy. Methods A total of 319 diabetic
nephropathy patients were divided into 152 patients with sarcopenia (observation group) and 167 patients without
sarcopenia (control group). The general data and the levels of fasting plasma glucose, fasting insulin, hemoglobin A c
(HbAc), serum creatinine, homeostasis model assessment of insulin resistance (HOMA-IR), serum irisin, 24-h urine
protein, and estimated glomerular filtration rate on the second day after admission were compared between two groups.

The limb skeletal muscle mass, relative appendicular skeletal muscle mass (RASM), body fat percentage, visceral fat
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area (VFA), grip strength and arm circumference were also compared between two groups. Pearson correlation analysis
was done to assess the correlations of serum irisin level with body mass index, total body skeletal muscle mass, limb
skeletal muscle mass, RASM, grip strength, arm circumference, body fat percentage and VFA. Maultivariate logistic
regression analysis was done to investigate the influencing factors of sarcopenia in patients with diabetic nephropathy.
ROC curve was drawn to analyze the values of irisin and RASM to the diagnosis of sarcopenia in patients with diabetic
nephropathy. Results The body mass index [(22. 13+ 2. 36) kg/m’ ], whole body skeletal muscle mass [(42. 74 +
6.53) kg], limb skeletal muscle mass [ (17.02=+3.15) kg], RASM [(5.12+1. 43) kg/m®* ], grip strength [ (26. 42+
3.75) kg], arm circumference [(27. 23 4+ 3. 11) cm |, estimated glomerular filtration rate [(65.12 +
20.13) mL/(min + 1.73 m*) ], and serum irisin level [ (182. 254 21.42) pg/L] in observation group were lower than
those in control group [ (25.14%£3.76) kg/m*, (50.4248.07) kg, (21.42£4.77) kg, (7.81%2.27) kg/m*, (34.41+%
4.26) kg, (30.62+4.27) cm, (115.64£16.37)mL/(min - 1.73 m*), (255.724+41.08) pg/L] (P<C0.05), the fast
plasma glucose [ 8. 32(6. 23, 11.54) mmol/L], fasting insulin [ (10. 6542. 35) mmol/L7], HbA,c [(8.32+1.42) %],
HOMA-IR (3.9440.75), serum creatinine [ (133.244-26.59) pmol/L], 24-h urine protein [ (3. 02£0.89) g], body fat
percentage [ (32, 65 + 5. 12)% ] and VFA [(107. 42 = 10. 66) cm’ ] were higher than those in control group
[6.52(5.02, 10.43) mmol/L, (9.3542.19) mmol/L, (7.02+0.73)%, 2. 7140. 50, (109, 26 £ 20. 43) pmol/L,
(0.10£0.02) g, (27.07£4.12)%, (89.4248.03) em?] (P<C0.05), and there were no significant differences in the
age, stage of diabetic nephropathy, and the percentages of male patients, hypertension, hyperlipidemia and maintenance
hemodialysis between two groups (P>>0. 05). The serum irisin level was positively correlated with body mass index
(r=0.753, P<C0.001), total body skeletal muscle mass (»=0.802, P<C0.001), limb skeletal muscle mass (r=0.763,
P<C0.001), RASM (r=0. 857, P<C0.001) and grip strength (+=0. 781, P<C0.001) in observation group, and had no
linear correlation with arm circumference (r=0. 230, P=0. 103), body fat percentage (r= —0. 196, P=0. 284) and
VFA (r=—0. 204, P=0. 253). HOMA-IR (OR=1. 250, 95% CI: 1. 046-1. 494, P=0. 003), 24-h urine protein
(OR=1.429, 95%CI; 1.168-1. 749, P<C0.001), RASM (OR=0. 666, 95%CI. 0. 535-0. 830, P<C0. 001) and irisin
(OR=0. 674, 95% CI; 0. 546-0. 831, P<C0. 001) were the influencing factors of sarcopenia in patients with diabetic
nephropathy. When the optimal cuz-off value of serum irisin was 220. 35 pg/L, the AUC for diagnosing sarcopenia in
patients with diabetic nephropathy was 0. 803 (95%CI; 0. 754-0. 853, P<C0.001), with a sensitivity of 78. 95%, and a
specificity of 82.63%. When the optimal cut-of f value of RASM was 6. 27 kg/m?, the AUC for diagnosing sarcopenia in
patients with diabetic nephropathy was 0. 906 (95%CI; 0. 868-0. 944, P<C0.001), with a sensitivity of 92.11%, and a
specificity of 91. 62%. Conclusions The serum irisin level and RASM decrease when sarcopenia develops in patients with
diabetic nephropathy. High HOMA-IR, high 24-h urine protein, low RASM and low irisin are the risk factors of
sarcopenia in patients with diabetic nephropathy, and irisin and RASM contribute to the diagnosis of sarcopenia in patients
with diabetic nephropathy.

Keywords: diabetic nephropathy; sarcopenia; irisin; insulin resistance; 24-h urine protein; relative appendicular skeletal
muscle mass
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1.2 ik
1.2.1 25D KRB S8R ESENE  ABEKH

R LUNAR-Prodigy A SUEE X 28 W U4 (25 B GE
23 w0 4 B DL R VYRR R IUBT T AR X L
18 %0 (relative appendicular skeletal muscle mass,
RASM) =4 5 B 8 JUST /B m” o ] L B s 1 4
FUM 5 0O F R I 3 W (E . B A Jamar
Plus 48 J3 1 (1 i £ B RF AL A BR 2> | I 45 3T
P97, M 3 WHCIME . W ISX-3 A= 4 Ha BBt 20 Br
DEERGES$ RN S N /AR E= g% N N ER A
I Jg 5 T AR (visceral fat area, VFA),

1.2.2 Zpe77d MeH 2014 4R35 I LA b /0 T AR
AN SE I AR B AT U <0, 8 m/s AT (ED
24 <<26 kg, L ¥R 71 <<18 kg, H H ¥ RASM<
7.0 kg/m* . etk RASM<C5. 4 kg/m* & X H LA I8
DE . 319 B K b kAR UL PR e A RE 152 1) Sy O 2%
R KA NUA A GE 167 91 S Xf BRZH

1.2.3  mIRBRIAE  WosE 2 AR %R, @46 4
% M 51 AR = 38 0 (body mass index, BMD), &
e IS i i LA LU 25 0 B ' 9 2 20 4 35 2 i
BEHTIRIT GO

12,4 MMEFEAREEIN A BE IR H R 4R 25 7 A1 5] i ik
M 3 mL, % i B 024 10 em, 3 000 r/min .0 10
min BUML7E . W 1+ Hamilton 25 FAME 4 4 3
it 16 A0 8 2 AT A, SR ] ELISA 32 46 I 1l 7 & 2 & K
iR & B TR B AR MR PR H] 5 1 H 26
Catalyst 4> F 3l A4 1k 43 A K e 2 4250 & . A ) i L
I (serum creatinine, SCr) 7K ; i F 35 B Abbott 24
A 12000 4 [ gl A2 A B 3% 43 B A K e 2 4t 50) 6 A
25 {5 1 B¥ (fasting plasma glucose, FPG) %5 i i 5
# (fasting insulin, FIns) B4k 1M 21 % 14 (hemoglobin
Ajcy, HbA o) 7K, T 58 Fa 28 #8585 3R K 90 95 4L
(homeostasis model assessment of insulin resistance,
HOMA-IR) = FPG X FlIns/22. 5, " H it Bl 7 &
Ui AT 1R

1.2.5 BRI W 24 h R ] Ji
Roche 72 ] C8000 4 [ 3l A4 4k 7 #7452 id 2 10500 4
KRR HU A 24 h R HE L RS R
B &V B TR, W SR MDRD A 5
A5 2 W /N Bk 38 1 3R (estimated glomerular filtration
rate, eGFR) =175 X SCr "#' X 4E{#% %' X 0. 79(&
1\%)[7] .

1.3 Geil2p4ab ¥ R SPSS 25. 0 #4047 4814
B IEZS 0 A T B BB DL B A5 25 (2 £ 5) R L 2
R R ST FEAS ¢ K 35 5 A 1E 28 40 A5 1 i %R DA
ALK O [M(Q) - Q) 3R - 2 A HE BRI

Mann-Whitney U £ 55 ; TF B BHLECR H " K250
Pearson A 1 23 7 L 3% &5 2 2 5 I IR 55 b5 19 48 5
P Z P E logistic [T 43 B W5 FR 5 B 5 8 & & L
PRI/ 1) 5 I R 355 28 il ROC 4% PFA i 5 8
F e RASM 2 Wbl R o 15 0 18 & & A2 L IR 9a 2D 95 1)
YA K 56 7K #E «=0. 05,

2 & 7

2.1 24— ¥kl & FPG.Flns Z548 5 Lh % W52
21 BMI, 4> B 5 8% USG5 L DY R 8% LT & L RASM,
171 . ERE R eGER K i iE &5 B 2 /K F- 4% F % B4
(P<<0.05),FPG,FIns,HbA,c, HOMA-IR,SCr.24 h
FREE R 70 e . VFA %5 T XF IR 4 (P<<0. 05)
2 YLARS B RO B o B LB R IR LB OF
B IALRE 48 35 1003 AT L R R 22 R RS R R
M (P>0.05), W1,

Fx1 24HWEFR K FPG.Flns 4845 LA

R H WEAG=152)  WHBAG=16T) U2 E PR
(R 90(59.21) 98(38.68) 0.009 0,924
KR/ HOD

FLE T5(49.34) 81(48.50) 0,022 0.881
Al IE 69(45.39) 73(43.70) 0.091 0763
WIRAE RN/ A0 2,096 0682

14 14(9.21) 10(5.99)

[ 17(30.92) 55(32.94)

1 49(32.24) 48(28.74)

IV 23(15.13) 32(19.16)

Vil 19(12.50) 22(13.17)
R AR/ B0 19(12.50) 22(13.17) 0032 0,858
R Gt 4) 66.25+3. 26 65.97£3.19 0.775 0,439
BMI/ (74 5.kg/m?) 20.13%2.36 25144376 8,467 <0.001
¢(Flns)/ (7 5,mmol /L) 10,65+2.35 9,3522.19 5,014 <0.001
HbA, ¢/ (7 E5.%) 8.3241.42 7.0240.73 10416 <0.001
HOMA-IR/ (z£9) 3.940.75 2.7140.50 17,373 <0,001
o(SC)/ (5ol L) 133, 24£26,59 109, 26420, 43 9,017 <0.001
UNREH/TEsg 3,02£0,89 0.10£0,02 12,395 <0.001
¢GFR/[z+ somL,/ (min + 1,73 m?) ] 65.12420.13 115, 6441637 24,683 <0.001
SHFEINFAR/ (1Eske 12, 7446.53 50.4248,07 9,287 <0.001
PBEE LR (rtskg) 17024315 42477 9,622 <0.001
RASM/ (74 5,kg/m?) 5124143 7.8142,27 12,522 <0.001
£/ (1ts5.kg) 26.42%3.75 34.4144,26 17.176  <0,001
AMEERE)/ (2 ts.g/L) 182, 2542142 255.72441,08 19,740 <0,001
KBS L/ (25, 2) 32.6545.12 27.07%4,12 10,766 <0,001
VEA/ (7t 5 em?) 107, 4241066 §9.4248.03 17,121 <0.001
FER/(rEs.m) 2.03%3.11 30,6242 8,038 <0.001

«(FPG)/[M(Q; Q3 ) ymmol/L] 8.32(6.23,11.54)  6,52(5,02,10,43) 12,858 <0.001

2.2 WEH IS REEKTES BMIL, 4 5 & # Lk
HEIRAR A G g4I i & R 2K F 5 BMI,
4 B EE LT A L DO BB B LT B RASML 4R ) 1 5
IEAISG(P<C0.05), 5 Rl KB @ 40 b VEA 4 78
LRVEF P (P>0.05), WL 2,
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®2 MEAIMESRFEKTS BMI,
4 B B B LB B S5 95 A 19 AR S A

5 A Mg SRR
r {8 P Y

BMI 0.753 <0. 001
A B i 5 LT 0. 802 <<0. 001
7Y 5 1 i AL 0.763 <<0. 001
RASM 0. 857 <0.001
7 0. 781 <0.001
L 0.230 0.103
AR 43 L —0.196 0. 284
VFA —0.204 0.253

2.3 PRI E R R A LR D E B R R Y £
K% logistic FIHZHT  LIWE PRI B 90 02 &5 & A WL
WD i Ry PR AR i CR A LR D RE R 17 ok &R
“0”), Lk BMI,FPG,FIns, HbA,c, HOMA-IR,SCr. Ifi
HEREE .24 h JRE M .eGFR. £ 558 L5 & . U
B A LT R RASM 42 77 IR I8 H 43 b . VFA | L Fl
(MphiESFEE) AHEE, WABRIEITZHER
logistic [ 43 #7 , 45 5 . 7n HOMA-IR .24 h JRE .
RASM. Il 7 55 & K J& 4 RS 5 0 f8 & & A LA o 2>
SiE [ 520 [R 2% (P<<0. 05), WLFE 3,

F 3 OB R AR R A LD e B R 2 Y
2R % logistic [ IH4> 7

] g S Wadyfi  PE ORH 934C1

HOMA-IR 0.223  0.091 6.005 0.003 1.250 1.046~1. 494
UhREA 0.357  0.103 12.013 <0.001 1.429 1.168~1.749
RASM —0.406  0.112 13.141 <0.001 0. 666 0.535~0.830
Mm% =0.395  0.107 13.628 <0.001 0.674 0.546~0.831

2.4 IMiE SR X K RASM 12 Wil Rk 5w Bl & 4
WL BB/ RE B E I iE 5 R 3R DL 220. 35 pg/L ik
PR W7 1E L 12 BT W8 s ' e BB A R A LIRS D E 1Y
AUC $ 0.803(95%CI:0.754~0. 853, P<C0.001), R
R R 78. 95% , B B B K 82. 63% ; RASM LJ 6. 27
kg/m? R AT 12 Wb PR B B R AR LA
WD EE ) AUC K 0. 906(95% CI 0. 868~0. 944, P<<
0.001), RELSE K 92. 11 % B R E N 91, 62% . IfLE
B R Wi R B R R A LR e E B AUC
/NF RASM(Z=3.521,P<<0.001), L& 1,

1 I 5 R E K& RASM 12 Wil JR v B s 8
S A LA 8 A E B9 ROC i 26 1

3 4t i

W DRI ' g S8 2 0 U e AR BT R B R
TN B S S a7/ R AR | )| I 8 9 VA= W
IO7 A g | A AR AR R S B0 S D R kL
Iy Re e s U & . DL M Ee . 5 R AL
P D AE o B L A B A RS E
W8 B 95 s S8 i s AL BT T TS B0 A W R R
IR B T B o 18 v 0t B L = TR 5 R HRBL, E Th0 R
T UGG IR . SCER™ HaE L LA R A E 5
RECRE V) B BS LT B T B AT 3 2 R KRS . A
WF 5 45 30 o . W€ 20 BMI, 4 B 5 8 LB & L DY R 1
BEWLT & . RASM 42 J7 . B [l L eGFR #{% T XJ Id
40 ,FPG.FIns.HbA,c.HOMA-IR.SCr.24 h R & 1.
RS E 20t CVFA 5 Tk B4l 328 5 R I L LA
U/ )W B 9 B s B L AL O R UL IR D /D R 1)
RS B o A B S UL it B L D s L R U K
KB T RE 840 0 R 5 R e KRS 3 . PR L L
U HE B s B s 58 8 kA UL R Bl 20 A 18 XU o R I R
VB U it o T it v B A 0 T e A

B RS — RO B3 & O, AR B R AR
FNDC5 % A5 1fii 3 , & FNDC5 # 8 [ /K ¢ i 59 V) J5 8
LR i 2 K R B . 8 3l LA A B B R
F L G AL Y B BT RE i S A PR R AR
FEDU L TEVS e I A i N S I T L R B AR L
KRR 7 20 2L RE RE 7 #0221 U Bg U i € Ak L D) 4y
IEFENARE R MM E T, SRE RIS S5E
P A G, AR R TE SR R K5 2008
AT 46 B AE B S I ] L 28 AN 06 3 B I BT 4y L T %%
R IR R I 1 B 40 2 2 A oG . SOk R L 5 R
EIETEOR AN i Rl i OF  f o8 Rl S &
Uit 45 05 vh R R EAE R . AR R SR
FAE B D AT AR S WO N RS R
TR, 5 BENR A E RS G, AR R
7 MR 2 RUBE PRI B IS &5 R F K AR, B R
22 5 PR B s A 2 L 0 B il A I R RE 1Y R
o R R G R D 5B R B R LA B 1
JEA L. AT SR BN WS I T B R R KR
FXFHR A, HL I v 5 B F /K 5 BMIL 4 & 8 8% WLk
DU s U RASM 4 S 1 2 F AH G L 4R IF
LD R A0 i 04 W DR B AR A TS 5 R R KO R
% o KO B AR — 2 B2 B L] S e i L ok 2 L
FIV85 .

ABE SR 45 R R, I 5 R R HOMA-IR, 24 h
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PREE 1 RASM 2l PR B £ 3 K AR UL PA) 9k 2 i )
SO AR o B U - W PR Y e AR L R IR R
5 T ORI M SN L 5 R i UL A N ek
ihie . o1 B w U B 65 . LR BT & R R kLA
Lo WA 5 e 2R A RE 0 T B B AL B I T A% A
55 I PR B AR . B R F A A ALY Ik
T BE WO SRy BTG IR Lo R O L AR
T9WE AR A L 1 8 2R AR I B R R AR
RN 85 R F AR s b TN R R A £ R R
o ' 2 T v O TR AT Al IR B 2R o3 b, A il B T
i 0 RS R R A A B LB R . B IR
i AR DB R R, 24 h IR IS . HAR AR
W AR R E AT 0 FNDCS %k, il SR &R

B G B 1 JUL R R B
RASM J2 LA 38 /0 i 12 e AL 1 7™ 8 A% B D A

FEBHE AR . ARBEGE ROC il 28 43 #7 45 31 s L i
HERRLL 220. 35 pg/L Ry S AL BUNTE . 12 Wi b IR
B 8 KA LA D8 SE ) AUC 2 0. 803, R AUy
78.95% R M 82.63% ;RASM L 6. 27 kg/m* K
SR FEARUBT L . 12 W0 B s B o AR 2 2B L DY 9D i 7Y
AUC H3 0. 906, RELHEH 92. 1190 55 5B H 91.62% .
I 55 B 38 12 W b PR B A8 5 R A LY i 2 i B
AUC /NF RASM.H K F 0. 800, W IfL i & & K&
AR R s ' s A R A DL s B B A (. T
VA Wi PR 12 Wt WL PR i 2 A 6 %

AT S5 R AL A PR s B A LA U2 i R
G SR KL RASM T R, 5 HOMA-IR,
B 24 h JREE K RASM KA ML % B % K F 2 b
RS B 3 RB 3 ¢ LB LA U8 /0 i 118 A8 I TR 3R 1LV 5
R N RASM X0 PR 93 B 18 A LA s 2D E A —
FEZWHHE . [EARDFTEAEA BN HR AT DT W4
LV 5 e 3R 50 PR B S8 A L A il 2 i 1 O &
KA 1 T RFEA & Z o s i — 2B IE 52
&% 3Lk

[1] AR, TR %, 50012 W7 W B 5 A 1k 95 b 1y F 5 itk
JELT ] s 2 Wi 51 Y7 287K, 2021, 35(5) : 538-540.

[2] MESINOVIC J, ZENGIN A, COURTEN B D, et al. Sarcopenia
and type 2 diabetes mellitus: a bidirectional relationship[J].
Diabetes Metab Syndr Obes,2019,12:1057-1072.

(3] SPmiAE . @&, LB, . 0K SR %K 5 LR W RE 1 C R
L. RS 2 W 51697 4235, 2019,33(4) : 372-374.

(4] 25 208, £, %, MK SRR K5 &4 LA D E 1 5¢

[5]

(6]

(7]

(8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

#[J]. IWAE25,2020,60(25) :72-75.
AR AR B RO 2 o 22 PR 2 UM PR B VA 95 M (2017 4
BOLI . S AR ¢ 5. 2018.38(4) - 292-344,
CHEN L K, LIU L K, WOO ], et al. Sarcopenia in Asia:
consensus report of the Asian Working Group for Sarcopenial J].
J Am Med Dir Assoc,2014,15(2):95-101.
P Az 2 W R . 5. = CKD-EPI A3 5 & MDRD 2
KIS PR B s — Bobk o A LT ], i & 2R %, 2016, 19
(29):3584-3588.
ANAGNOSTIS P, GKEKAS N K, ACHILLA C, et al. Type 2
diabetes mellitus is associated with increased risk of sarcopenia:
a systematic review and meta-analysis[J]. Calcif Tissue Int,
2020,107(5) :453-463.
IDA S, KANEKO R, IMATAKA K, et al. Association
between sarcopenia and renal function in patients with diabetes:
a systematic review and meta-analysis[J]. J Diabetes Res,2019;
1365189.
KANG Y S, KIM J C, KIM J S, et al. Effects of swimming
exercise on serum irisin and bone FNDC5 in rat models of high-
fat diet-induced osteoporosis[ J]. ] Sports Sci Med, 2019, 18
(4):596-603.
STORLINO G, COLAIANNI G, SANESI L, et al. Irisin
prevents disuse-induced osteocyte apoptosis[ J]. ] Bone Miner
Res,2019,35(4) :766-775.
GAMAL R M, MOHAMED M E. HAMMAM N. et al.
Preliminary study of the association of serum irisin levels with
poor sleep quality in rheumatoid arthritis patients[]]. Sleep
Med,2019,67.71-76.
TU T, PENG J. JIANG Y. FNDC5/irisin: a new protagonist
in acute brain injury[J]. Stem Cells Dev,2020,29(9) :533-543.
ZHOU K, QIAO X, CAI Y, et al. Lower circulating irisin in
middle-aged and older adults with osteoporosis: a systematic
review and meta-analysis[ J|]. Menopause,2019,26(11):1302-
1310.
KAl 2= S8, SO A5 2 BUBE IR A T B R AR 3 LY Trisin
HI SFRPS KPR AL i 5E LT 1. [ B 4 43 AR 2% 7, 2018, 38
(1):1-5.
2R XA . ULPR PR risin 508 FRG 145 1 & E (49 S5 90 0F 5%
PERELT]. s E 254 511 . 2017,17(7) 1 987-989.
XA L BERR T S 4 . 4. Trisin A Betatrophin 5 2 U8 R %
B 6 B A G M A A L0 ] vl I T B 2 A R 2% R, 2018, 19
(10) :861-865.
HE W Y, WU F, PANG X X, et al. Irisin is associated with
urotensin || and protein energy wasting in hemodialysis

patients[ J]. Kidney Blood Press Res,2016,41(1) :78-85.

Wi B HI.2021-06-10 {EEEHH:2021-11-15 AXHIE . 2114



