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FEBEIR R E (SODA), I8 AR T A Be (R K 19 80 &t e Z ik # (W BRL) 1 62 44 Bp.ali v A0 ki
ZIHE (SO4)., WHRAAZIREERFER, PR REF5 MM ARG & (FM) #BH: . %
FIT AT 3238 3 $ LA 5605 85 00 20 41 b IL/D JE 4 AN TE B 41, SR Logistic a1 U458 81 43 A LA i 14 2k <7 5%
R, R AZ U TARRE (ROC) gk, FIBr BRI ZX U BN E . SR SR
ks, SOD. OD M SO 42 ik FH K FE L (BMD) ., FM &AER (BFP) ¥R THE (P<<0.05);
LHXFIR4l . OD 4l SO 4l th# ., SOD 4157 i 3 VU B #% WL it (ASM) . Y Ji B 4% LT &2t 48 4%
(ASMD) KA J1 (GS) Bl (P<<0.05), IMiEHHAMMEMNERE6 (IL-6). C-JehiEH (CRP) ;&
Jif 88 R BE I F o (TNF-a) KB 88 (P<<0.05) . i A 2k & i # 1L-6. CRP 1 TNF-o 5
ASMIE MM ZR (r=—0.589, r=—0.621, r=—0.620; P<<0.05), 5BFPRIEMAELE (=
0.252, r=0.221, r=0.147; P<<0.05). SIE#H4IILE, WAREA ZiXE ASM ., ASMIF GS ] & [#
it (P<<0.05), ML+ IL-6, CRP M TNF-a/K¥H I (P<<0.05). K Logistic [B] 4 73 #r ,
IL-6, CRP fil TNF-a 2RI E (P<0.05), £ % Logistic [543 Hr, 11-6 Fl TNF-a /K-
Th WU E kS SR R E (OR>1, P<<0.05). ROC £/ #r, 1L-6. CRP Al TNF-o i 14 T i
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Analysis on correlation between serum pro-inflammatory
cytokines and muscle mass in elderly patients with sarcopenic
obesity and diabetes

QIN Di, HUAGN Lihong, ZHENG Qingshuang, SUN Jingjing, XU Weimin
(Department of Geriatrics and General Medicine, China-Japan Union Hospital, Jilin University,
Changchun 130033, China)

ABSTRACT Objective: To discuss the relationship between three proinflammatory factors and muscle
mass (MM) in the elderly patients with sarcopenic obesity and diabetes, and to provide theoretical basis for
the development of clinical treatment protocols in the elderly patients with sarcopenic obesity and diabetes.
Methods: The elderly patients with diabetes who visited our hospital from January 2021 to May 2023 were
selected, including 41 patients with obesity and diabetes (OD group) and 46 patients with sarcopenic
obesity and diabetes (SOD group) ; 80 healthy subjects(control group) and 62 subjects with simple obesity
(SO group) who underwent physical examination in our hospital during the same period were included. The
clinical data of the subjects in four groups were compared, and the correlations between proinflammatory
factors and MM and fat mass (FM) were analyzed. All the subjects were divided into sarcopenia group and
normal group based on the presence of sarcopenia. Logistic regression model was used to analyze the
independent influencing factors of sarcopenia; receiver operating characteristic (ROC) curve was drawn to
determine the predictive value of the above factors for sarcopenia. Results: Compared with control group,
the body mass index (BMI), FM and body fat percentage (BFP) of the subjects in SOD, OD and SO
groups were significantly increased (P<C0. 05) ; compared with control group, OD group and SO group, the
appendicular skeletal muscle mass (ASM) , appendicular skeletal muscle mass index (ASMI) and grip
strength (GS) of the subjects in SOD group were significantly decreased (P<C0.05), and the levels of
serum interleukin-6 (11.-6) , C-reactive protein(CRP) and tumor necrosis factor-a«(TNF-a) were significantly
increased (P<C0.05). In all the subjects, the IL-6, CRP and TNF-a were negatively correlated with ASMI
(r=—0.589, r=—0.621, r=—0.620; P<C0.05), and positively correlated with BFP (r=0. 252, r=
0.221, r=0.147; P<<C0.05). Compared with normal group, the ASM, ASMI and GS of the subjects in
sarcopenia group were significantly decreased (P<C0.05), and the levels of serum proinflammatory factors
IL-6, CRP and TNF-a were significantly increased (P<C0.05). The univariate Logistic regression analysis
results showed that 11.-6, CRP and TNF-a were the influencing factors of sarcopenia (P<<0.05). The
multivariate Logistic regression analysis results showed that the increased levels of IL-6 and TNF-a were the
independent risk factors for sarcopenia (OR>1, P<C0.05). The ROC curve results showed that the area
under the curve (AUC) values of 1.-6, CRP and TNF-a were all >>0. 700, indicating that the above
indicators had good predictive value for sarcopenia. Conclusion: The increased levels of proinflammatory
factors 1L.-6, CRP and TNF-a are associated with the decrease of MM in the elderly patients with sarcopenic
obesity and diabetes, and IL.-6 and TNF-a are the independent risk factors for the sarcopenia.

KEYWORDS Elderly population; Sarcopenia; Obesity; Diabetes; Muscle mass; Interleukin-6; C-reactive

protein; Tumor necrosis factor-a
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WU ZE g T RE R AT . T2DM I & B ik 2 3
MM o8 G, S SO M AE B O K DR
KT, R AL AR A G LA 25
a5 . 1EYERAE . B R HCHTRAR A A 2 R A
HAEM . WRgE T R 02 g e RS T R i ek
S IR I B U L TS A R E LR B A
fiff it , fE#E MM B R FMALA IR EIR ., H,
fi R K- W g IRFE I - o« (tumor necrosis factor-a,
TNF-a) . FI41 i A % 6 (interleukin-6, IL-6) A
C M (C-reactive protein, CRP) ZF, 7EZFf
R K EHEREAEN, BHEHHIESE S5 MM T
M m Y oeut . Wik, BITHE R e ZAE M
GE B BB DR R TR AR, X Tk — 20
it 22 A N A LA s R AL B o 3T A P AR IR IR T
s R A EEE X, HETE WM 2 R E TR
JEAT T2DM 5 MM B 56 R R, B =2 6 8 1 1
BRI UL ZD R A JHE A 8 B i 45 AN ) 248 28 A6 285 A 1K
T RGN LR 58 o A 99 38 2ok [l s 8 ol K 43 A
o A PR At T JHE T R YO B s AL /D JE e 1
WE IR B3 h SFR & B F K 22 5%, IR RITH S
MM [ Z , B A 2 PH 76 UL PR 38 v i v A 1
FHALH, Al 7 2 4F L/ BT R 05 DR s S8 25 09 i
PRIGYT 7 S48 B ELR AR A5
1 #EREHEE
L1 HEss%

WP 2021 4F 1 H—20234F 5 3 FARHEZIARIT
Y 28 AF R DR J8 A AE 41 T JRE R B DR v A
(ODZH ) F1 46 5] WL/ E AE JE £1 48 B 2 & (SOD
), I AR T A B AR A (1 80 44 flt B 2 i
(XFHEZH) 162 4% Mgt L pEAE 3Z i % (SO4l) . A&
REARERMEZE R e (AL . (2023
M) AR AR (2023083001) 5], FTA B E B
BHE R A

W PR 12 Wb R 25 R I =7, 0 mmol - L'l
(2%) &fF2hMAE=11.1 mmol-L ™', WL/ JE M 4
(2019 R P L 1A 93 /0 i 32 Wi B3R 97 SRR 1 g
e SR AE AR P BE BT R DU 7 % (bioelectrical
impedance analyzer, BIA) Ml#x, FH¥EEH T &<
7.0kg-m *, ZHEEHHINIEE5.7kg-m *; FHH
it ¥ F 98 J1 (grip strength, GS) <28 kg, &k
GS<C18 kgo M AiE AR 5 tH 55 19 A= 4 4UbR o A
E W MERHE & (body fat percentage, BFP) =
25%, LM BFP=35%. SOD 4 & # 7 7 i i 2

WEDRIG . WL GE FOIE JHERE 12 Wb o o S5 2250 By i —
Ao i A 32 A A i UL B8 1 0 43 R LD i 41
HNIE# 4 .

1.2 AFedrkic g

L2.1 X4 MAbHE: OFR=60%; O
HORPAR A . BPESE, WUmAE . O RN . BN AS
L BEBOR R IR S s OAEA LE; @ik
91K e F AT g 52 e MM L 4R D7 i 25 ) (bl
BRI ) s @I FARERI .
1.2.2 MEREAEREIRGBFH WA OFER=
60% 5 QL4FEN B2 T2DM H oK 2 32 [ 2
YIGYT s OAR i tH A T A 20 202 W bk 1 1) R I8 JHE
B E; OFSCREA LD E ;. © TCIRK ) e R
5o HEBRPRME: OIF RBEMIE; OQRBAMHERS
P s QIF & AR N ;. @A I g 28
[ B R S R S m LR 258 ©F
AF PN N Ik B D T R Ll v R R ORE AR 1
GLP-1) % 1k ¥ 3 5
(GLP-1 receptor agonist, GLP-1RA) . 7 %]t 4K #t
PR B S K W 2 K 2 R B 3h 7 (glucose-

dependent insulin

(glucagon-like peptide-1,

secretagogus peptide
agonist, GIPR). #H-#i4gdtiiz 1 2 (sodium-
glucose cotransporter 2, SGLT2) il 7] F1 — ik I
Bk 4 (dipeptidyl peptidase-4, DPP-4) #J i 7 45
W) ©ITNA ERFAREEIN .
1.2.3 aiPECpiE B AALRHE: OFkR=
60 % ; Mt 5 T A= 41 2L 2 12 b o ) E R
NEREEE E; O HE KPR @YEEN, W
RE O ER . MR RO A 2R A s DA
FEAWUAE 3 @448 PN R I a2 T st 38 2R Bk ik
R LA 258 5 ©24F AR I 3 g 1y
i 4 57 . GLP-IRA. GIPR. SGLT2 1 il 7 A1
DPP-4 il 57 S FE 25 5 O I o K TR 5L
il .
1.3 AR

ORELGRE: FTA RN G 38 452 5 v A 5t
il &, JF I AR BT A 48 A (body mass index,
BMD), g2 AR U 1R 0l R I s AR 1 0
SAAME R, W R ZE MR, Ak
(systolic blood pressure, SBP) Fl7 5k (diastolic
blood pressure, DBP). @SL5Ef8bn: KREZIK
H 2 R T H KL 5 mL, 4°C. 3000 r-min ' &
10 min, B.OFEHR 10 em, B . R4

receptor



1296 TR 224 (BE 2 i)

¥(51% 5 202549 A

A 20 A= Ak 43 B {30k 0 45 20 52 1 35 25 I8 L BE (fasting
plasma glucose, FPG) . & I [5 [ (total cholesterol,
TC) FH M =Hs (triglyceride, TG) K. Z40
M3t %% (red blood cell count, RBC) . 40 Mu3%K
(white blood cell count, WBC) K Ifil i& H &1 & +
(natrium, Na™). # % ¥ (kalium, K'). %5 F
(calcium, Ca’") FfL/MMi (platelet, PLT) K-,
Qe R P F KR . BRAs 4 32 B0 s T
K ELISA ¥E M 5E 5 20 2 1035 136 H 3 Fh At 48 B
IL-6. CRP#1 TNF-a /K ¥,

1.4 %X # MM WL Fo BFP @l &

K FH BIA I 15 4% 20 090 99 X5 42 19 0 5 s AL o
(appendicular skeletal muscle mass, ASM) F14: &
JEWi & (fat mass, FM), 5 /U BC& 8% WL & 48
% (appendicular skeletal muscle index, ASMI) #l
BFP, ASMI=ASM (kg) /& ®&’® (cm’), BFP=
FM/#R Bt it X 10020 . L3 I R JAMAR 42 )
THHEAT LA 3 s PP AL, Szl s, SRR AR TR B
BCR L R R AE I AR 907, R 5 M SF I H R
B SL AL, R 0~30°, WEEHTF GS 3k, W
K 1IKGS,

1.5 %itFEoH

K SPSS 26. 0G¢ i ik AT e it 2 o0 Hr o 4%
4B 58 0 4R . FPG. BMI. ASM. ASMI,
GS. FM. BFP., SBP. DBP., TC. TG. RBC,
WBC K ift # # 1L-6. CRP., TNF-a, Na . K.
Ca” M PLT KA EBNA, MlatsF£mR,
2 21 W) R AR B4 B0 L B0 R B IR 3R 7 2540, 2 4 )
FE AR 25 500 L 35 SR Wl ST FEAS e K 3 o o BT R
(M5, Ao et LLBE (A0%) [a(%)]
FKn, HE2E R LR RN KR . R Pearson
FH G M 23 BT PP Al 22 10 MM R FM 5 IL-6. CRP
K TNF-a 7K F- B AHSCPE . R HI Logistic [l 15 45 Y 53
B LA i 04 20 7 52 e PR 2, 4 o 32 AR R
(receiver operating characteristic, ROC) Hi £& 3t
FMZ T (area under curve, AUC) 1H, K4
AR A PR 2R G LA B O A RE . DA P<<0. 05
EREGRIHE L,

2 &% R
2.1 BMZREEARRH

A 2 Z AR L VIR a0 RR O 1 T LA
ERTGIFE X (P>0.05) . 55X 4,
OD. SOD M SO 41 %i{# BMI, FM K& BFP 1]

IR (P<<0.05); SX#E4 ., OD A SO 4
i, SODHZiX# ASM. RASM & GS 41 fi F A%
(P<<0.05), I+ 1L-6. CRP M TNF-a 7K ¥4 H
WBIhE (P<<0.05), W1,

2.2 44 %X EfEFIL-6.CRPAZ TNF-a K+ 5
ASMI #= BFP K 48 % #

Pearson Ml &M Mr 45 R Won . i H Mg+
IL-6 (r=—0.589)., CRP (r=—0.621) 1 TNF-a
(r=-—0.620) KFE¥E5ASMILHRMHKELR (P<
0.001) . % il & 1 &  IL-6 (r=0.252, P<<
0.001), CRP (r=0.221, P=0.001) #l TNF-«
(r=0.147, P=0.026) /KF-3#5 BFP &2 FAMH XX
. WHE 1,

2.3 EFHAPNYELETEAZEEAAHAZRE
Ei-F o3

2 ZANE AW . BMIL, I % . b I B /K
. RBCHMIWBC JifiiiEH Na' . K', Ca® FIPLT
KFWEESH LG E L (P>0.05). 5iE
WA, WD REH Z i ASM. ASMIAI GS H]
WAL (P<<0.05), Zil#& M+ 1L-6. CRP I
TNF-o /KB R FHE (P<<0.05)., W& 2,

2.4 Logistic & )2 5 #7 IL Y & 49 % v B &

WL E O VE R AR i (DLIE R 41X i),
BAH R Logistic [MH 43 Hr 45 R s . IL-6. CRP Al
TNF-o ¥ 2NMERRERKHZE (OR>1, P<<0.05),
W 3. i — LI Z & Logistic BIH 4387, 4%
HAl 48 bR A9 45 4R I . BMIL. ASM., ASMI. GS.
BFP, FM. SBP. DBP, FPG. TC. TG. RBC,
WBC., Na ', K", Ca” MIPLT L[4 ABIRL, 25
REBR:. ZHEKERE, IL-6 (OR=1.773) #l
TNF-a (OR=1.970) A5 B & 3% jin jlL 2> i KBS |
IL-6 Fl TNF-o ¥ 0] F g JIL A 5E (9 20 37 A5 B [ &R
(P<<0.05) ; CRP 5 WL 24 KUK & ok Bk (P>
0.05), WL#%4,

2.5 REBETFIL-6F TNFRFFILY 52 6 T n H-1a

WL RE B R AR B, 43 I DA 3 Rl A 48 A7
IL-6. CRP } TNF-a& A48, 2 ROC 4k .
gE IR . 1L-6, CRP Ml TNF-a i) AUC {H 3 # i
0.700, 188 LR 48 b5k F LA RE 2 A7 3247 1 10 0
M. WEESHIE 2.

3 3 8

JULANE 2 — Rl LA T PEILY B R fE
TEENFHELE SR, BT B AR ZBN S
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Tab.1 Comparison of clinical data of subjects in four groups
Gender[n(y/ %)] Hypertension [n(3/%)] FPG
Characteristic n Age(year) N
Male Female Yes No [cy/(mmol- L~ ")]
Control 80 73.11+12.24 43(53.75) 37(46.25) 52(65.00) 28(35.00) 4.52+1.51
oD 41 73.45+12.08 20(48.78) 21(51.22) 29(70.73) 12(35.14) 9.41+2.64"
SO 62 72.89+12.06 32(51.61) 30(48.39) 43(69.35) 19(30.65) 5.8241.60""
SOD 46 71.69+10.78 23(50.00) 23(50.00) 30(65.22) 16(34.78) 9.33+2.427"
0/t 0.188 0.325 0.621 90.960
P 0.905 0.955 0.892 <20.001
Cheracteristic BMI ' ASM ASMI‘ GS FM BFP
(kg'm %) (m/kg) (kg-m ?) (m/kg) (m/kg) (p/ %)
Control 25.144+2.56 28.97+4.15 7.89+1.15 33.714+7.86 23.164+2.44 29.454+5.58
OD 29.25+2.03" 27.79+£3.34 7.3640.84 30.86+4.52 28.79+2.25" 33.81+6.24"
SO 29.06+3.29" 27.95+4.08 7.73+1.12 31.59+6.84 28.14+3.67" 37.84+7.02"
SOD 29.1443.37 22174340 5.27+£0.81"* 20.45+4.13""* 27.31£3.84" 37.08+6.85"
t 65.477 52.547 107.669 70.368 53.774 24.734
P <<0.001 <20.001 <20.001 <20.001 <20.001 <20.001
Cheracteristic SBP DBP TC TG RlBC WBC
(P/mmHg) (P/mmHg) [¢,/(mmol- L) [¢y/(mmol- 1.7 1] (10" L7 (10°L7Y)
Control 141.63+20.16 71.78411.23 5.12+1.02 1.35+0.53 4.634+1.55 7.52+3.43
OD 140.36+19.77 70.55410.79 5.06+0.94 1.40+0.59 4.524+1.49 7.46+3.65
SO 139.784+19.45 71.224+10.46 5.0140.95 1.45+0.62 4.68+1.59 7.3943.27
SOD 142.53420.69 69.874+10.25 4.98+0.92 1.37£0.55 4.57+1.50 7.6443.47
¢ 0.206 0.342 0.241 0.466 0.109 0.049
P 0.892 0.795 0.868 0.706 0.955 0.985
Characterisiic 1L-6 CRP TNF-« Na® K" Ca*" PLT
low/(pg L™ D] lop/(pg-L™ D] [pp/(mg-L Y] [g/(mmol-L™ "] [g/(mmol-L™ "] [e,/(mmol-L7")] 10°L Y
Control 2.8740.95 4.424-1.65 25.49+9.57 142.56412.87 4.25+0.91 4.45+0.24 238.46435.35
OD 8.14+3.47 13.63+£3.21 57.66+14.78 140.25+10.49 4.1140.87 4.39+0.21 231.09434.55
SO 4.9842.06" 7.5341.94  33.3949.63"~ 142.694+11.53 4.224+0.92 4.5040.31 236.52+35.62
SOD 13.284-4.56"** 19.2946.11""* 72.45420.15* 139.78£10.15 4.1540.96 4.4740.26 229.41+33.52
t 147.268 218.431 148.472 0.929 0.298 1.252 0.863
P <20.001 <20.001 <20.001 0.428 0.827 0.292 0.461
"P<0.05 compared with control group; “P<C0.05 compared with OD group; “P<C0.05 compared with SO group.
ZRONRAEROIROUA SCBE, MRS RHAR . oM ARFTHMREER, AR E SRS, RATH

P AR B AR FOBE IR A5 o Bl 4 Bk R fL it
REmiE, LA K AR O& I K AE B SR A 3t
DA IR, MM A T2 e ALK SRR A D RE 2
ARHUAR N BT, b f B A 1 78 1 A i s 2H 2R 3

e, ATREGI AN REPEAC R . 55 —Jr i, R i 414
i oA A ) RE A X S UL AR B

A BEAH & R OE 2 5 B S R K PT (insulin
resistance, IR) BYXCHEEREK, [FEHS50E B 8L
A A% S Pt (anabolic resistance, AR) . IR 5

T2DM . L AE AL AE A B =R AE ] DL
JULZDE 5 T P FOOME PR =35 22 (o] A7 E AR B . AH
HAEMMEZRKER,

HOBGRFZE 0 A R 48 AR B 4 9 B b3k
3T g N I i E AL 2 — o AR D N A
JIE Wi A ¢ B W 41 8 (adipose tissue macrophage,
ATM) S£4E, #Ei 73 W TNF-o f 1L-6 55 4 /2
T, TR RAEIRAS o X e 58 A 1Y 7 AR LAY
W 2 G S R Sl i, B T kB

=24
W
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Fig. 1 Scatter plots of correlation between proinflammatory cytokines and ASMI (A) and BFP (B)

K2 IEHAFMPAGEHIZBHE IR R AT IRk
Tab.2 Clinical data and laboratory indexes of subjects in normal group and sarcopenia group (xs)
Characteristic Normal group (n=183) Sarcopenia group (n=46) t P
Age (year) 72.58+12.47 73.054+12.64 0.275 0.784
BMI (kg-m™?) 25.14+2.27 25.63+2.31 1.568 0.118
ASM (m/kg) 28.3644.11 22.094+2.81 13.692 <20.001
ASMI (kg-m %) 7.76+1.21 5.33+0.96 16.812 <20.001
GS (m/kg) 32.4246.16 20.18+4.73 16.908 <20.001
SBP (P/mmHg) 140.56+19.88 141.954+20.24 0.508 0.612
DBP (P/mmHg) 71.27411.36 70.484+11.13 0.517 0.606
FPG [¢,/(mmol-L )] 6.08+1.49 6.154+1.44 0.352 0.725
TC [ey/(mmol-L )] 5.144+1.10 5.054+0.93 0.663 0.508
TG [¢,/(mmol-L 1] 1.33£1.59 1.40+0.59 0.475 0.636
RBC (10" L") 4.54+1.57 4.37+1.42 0.845 0.399
WBC (10" L) 7.18+3.38 7.2543.47 0.150 0.881
1L-6 [0,/ (pg+1. V)] 3.55+1.85 11.64+3.73 18.848 <0.001
CRP [p,/(pg-L Y] 5.58+1.57 16.75+4.87 20.729 <0.001
TNF-a [0,/(mg-L Y] 28.94+9.41 65.77+17.17 18.378 <0.001
Na' [¢,/(mmol-L 1] 140.23+12.15 142.454+12.52 1.317 0.189
K" [cy/(mmol-1. 7 1)] 4.1640.88 4.2340.92 0.568 0.571
Ca’" [ep/(mmol-1. )] 4.4740.29 4.5540.36 1.753 0.081
PLT (10" L") 233.54+32.84 237.49+34.19 0.861 0.390
#3  HRHE Logistic B34 UL E B 82 i R &
Tab.3 Influencing factors of sarcopenia analyzed by univariate Logistic regression analysis

Characteristic A Standard error Wald 5 OR 95%CI P
1L.-6 1.262 0.554 5.194 3.533 1.193—10.462 0.023
CRP 0.986 0.324 9.252 2.681 1.420—5.062 0.002
TNF-a 0.194 0.070 7.645 1.215 1.058—1.394 0.006
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Tab.4 Influencing factors of sarcopenia analyzed by multivariate Logistic regression analysis

Characteristic B Standard error Wald OR 95%CI P

1L-6 0.258 0.057 20.129 1.773 1.586—1.982 <<0.001
CRP 0.033 0.043 0.594 1.967 0.949—1.126 0.441
TNF -« 0.031 0.012 6.819 1.970 1.008—1.055 0.009
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Tab.5 Predictive values of levels of IL-6, CRP and TNF-«a on sarcopenia

Characteristic AUC Cut-off 95% CI P Specificity Sensitivity Youden index
1L.-6 0.799 6.795pg-1f1 0.751—0.874 <20.001 0.725 0.724 0.449
CRP 0.809 11.465pg-lf1 0.739—0.866 <20.001 0.718 0.736 0.454
TNF-a 0.796 47.460mg-L’] 0.785—0.902 <20.001 0.831 0.747 0.578
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Fig. 2 ROC curves of IL-6, CRP and TNF-a for

sarcopenia prediction
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