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ROC FHER AT R, = IRE WO AN/ 5E B R 35 RAS A AUC S, #WHE T i% R BB AR 55 5 4y
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[ Abstract]  Objective To investigate the correlation of mitochondrial DNA copy number ( mtDNAcn) , Klotho protein, my-
ostatin (MSTN) and their combination with physical frailty in elderly patients with sarcopenia. Methods A total of 172 elderly pa-
tients with sarcopenia admitted to Shijiazhuang People’ss Hospital from January 2022 to August 2024 were selected and divided into sar-
copenia group and fraity combined sarcopenia group (combined group) according to Fried frailty scale score. General data and clinical
data were collected to detect mtDNAcn, Klotho protein and MSTN levels in blood, and the correlation between the above parameters
and the combination of the three and debilitating status was analyzed. Results There was no significant difference in gender, body
mass index, duration of sarcopenia, smoking, alcohol abuse and underlying diseases between the two groups (P>0.05) ; compared
with sarcopenia group, combined group had higher age, interleukin-6 (IL-6) , tumor necrosis factor-a. (TNF-a) , lower serum albumin
(ALB), 25- (OH) D, grip strength, pace, and skeletal muscle density, and the difference was statistically significant (P<0.05) ;
compared with sarcopenia group, combined group had lower mtDNAcn and Klotho protein levels and higher MSTN levels, and logistic
regression analysis showed that MSTN, age, IL-6, and TNF-a were all risk factors for frailty with sarcopenia, while mtDNAcn, Klotho
protein, ALB, 25- (OH) D, and grip strength were protective factors ( P<0.05) ; receiver operating characteristic curve analysis
showed that MSTN, age, 1L.-6, and TNF-a were all risk factors for frailty with sarcopenia, while mtDNAcn, Klotho protein, ALB, and
25- (OH) D, and grip strength were protective factors ( P<0.05) ; The area under the curve for combined prediction of frailty status
in elderly sarcopenia patients was the largest, and the sensitivity and specificity at their cutoff values were 0. 926 and 0. 739, respec-

tively. mtDNAcn, Klotho protein, and MSTN all had predictive value for frailty status in elderly sarcopenia patients (P<0.05) .
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Conclusion MtDNAcn and Klotho protein levels are protective factors for frailty in elderly sarcopenia patients, while MSTN levels are

risk factors, and the above indicators have evaluation value for frailty status in elderly sarcopenia patients.
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U1 o8 & PE SR A BR 2N Fl, AUS800) ; 41 i/ -6
(Interleukin-6, IL-6) . 25 ¥3£34i/2 D[25-(OH)D] .,
AR FE R F-a  ( Tumor necrosis factor-a, TNF-a)
W& (iR AE YR R A F], ml058097
ml038633 ., ml077385) ; #&EJTMIIXAL (PH LB 4 /R
TR A BR S H, TSN100-WL) ; XHE X 2R3 %
BEMAAY (R EIF AR ESTF 4 WA BRAF, Dis-
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CLER DNA Master SYBR Green 1 i3] & (3 H
Roche G BRAAH, CB2173919) ; Klotho 25 FHi5 £
(RINFEEF R E WA R A, E-EL-H5451), #
ML A a-Klotho; MSTN ifFH) & ( LA T4
THEAMRAF, GDF8),
1.2.2 —geRligE SRAMBHERE, HNAE
AFEER] . . IR EFEE (Body mass index,
BMI) . WLZRENRGRR . WRUR . WEWY . LB (&
MR, BRI . AR IMSE) LA,
1.2.3 IR ZEORNESE SRMATEEZE/8h, TA
BEVEYT 4 H Vs R, SREM AL WE KM 5 mL,
4 CELL, BE)Z M. RA4 AP L
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TAFIRR G 28 W% o 5 4 I T-6, 25- (OH) D, TNF-a
K

TABE Y RS R, SR AR 003 {3000 12 e 2
BUDRE B B LT R IR J1 5 17 B E g )
H 6 m AT EIIFIHACE 2 SR A AEE X £k
By 5 B I3[ SORS D0 A ZH % WLEE B2 ( Skeletal mus-
cle density, SMD), SMD {H>4 0~ 100 HU, 0~ 30
HU $&7= I BB H5 0L,
1.2.4 mtDNAcn K9l  FABEYM KRB R, RH
EDTA HTEE R 1 45 % 52 Wi 40 (L /D i A8 25 1 i Jik i
3 mlL, RAMBE IR DNA $EBGRF & PE B miD-
NA, DIA B BR#E HH (Human beta globulin, HBG)
LN NN 2, KA LIGHTCYCLER DNA Master
SYBR Green 1 7 & #4728 Y650 B 28 B R A Wilad =X
FISE, K £ 44 i i 1) NADH BEEHE 1 ( Mito-
chondrial encoded NADH dehydrogenase 1, mtND1)
FLN B9 3K, miDNAcn = 274%“ ) ACT = miNDI1-
HBG, 5%/ g T TS K, miNDL I
Jf: 5'-CCCTAAAACCCGCCACATCT-3', F . 5'-
GACCGATGGTGACAGCTAAGG-3'; HBG [ if: 5'-
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TGCACCTGACTCCTGAGGAG-3’, T {if: 5’ CCTT-
GATACCAACCTGCCCAG-3', L1 95 °C 28k
15s, 50 CiB &k 30 s, 60 °C #iEfHf 20 s, P4 7§ IR
36 K.
1.2.5 Klotho #& F1F1 MSTN JKEA&M T ARSI
T H TSR, SR WAL EE B35 B ki 5
mL, IR0 B 2 I, R FH I 6 A 58 W o6 2
Hiil Klotho # 111 MSTN 7K -
1.3 SiileErek

SR SPSS24. 0 B it 22 A4 AT 508 53 BT, IE
BT R x = s B, 170 K%K; JFES

TPATTHREBORIA M (Q,, Q,) Fas, TTRRHIKLE;
TECFERL LA (%) Fas, 17X° Kad; SRH logis-
tic BIHHFEFTZ R E 53815 >RA ROC £ 58T miD-
NAcn . Klotho 2514 . MSTN K =F B4 X 245 L/
GE S S TN B . A 387K @=0. 05,
2 #HR
2.1 PRZH— SR L

P R m e D). BMI, UL GE G R . W
W&V PN IR R G 25 S Y LG22 X (P>0.05)
SRR R, AIHANERE R, 25A5%
R (P<0.05), Wak1,

=1 PIH—RTOR L

Tab.1 Comparison of general data of the two groups

HoRE UL HiE2H (23 1)) G ITH (149 ) X B PAH
S H1(%) ]

5 10(43. 48) 58(38.93)

4 13(56.52) 91(61.07) 0.173 0. 678
R (v x5, %) 73.04 + 6.59 79.05 + 5.98 4. 425 <0. 001
BMI(x + s,kg/m*) 22.55+ 2.61 21.73 + 2.45 1.481 0. 140
WU SERR R (2 = 5, 4F) 2.23 + 0. 46 2.41 = 0.50 1.623 0. 106
AR L (% ) ] 2(8.70) 32(21.48) 1. 325 0. 250
WEE [ (%) ] 2(8.70) 26(17.45) 0.570 0. 450
FERPR [ B (%) ]

e 1 6(26.09) 61(40.94) 1. 848 0.174

TS 4(17.39) 26(17.45) 0. 083 0.773

175 I MLAE 1(4.35) 14(9. 40) 0. 161 0. 688

2.2 PG IRGERE i
HSWPLREM A L, FIFH M [L-6, TNF-a

=, ALB, 25- (OH) D. & f1. 2 3. SMD %
%, ZREESIIT#E X (P<0.05), WLk 2,

F2 PIHIGKRFRILE (2 +5)

Tab.2 Comparison of clinical data of the two groups (x = s)

Bkt ALDHELL (23 #1]) A I (149 B)) {8 P

ALB(g/L) 31. 84 + 4.61 29.71 = 2. 68 3. 169 0. 002
IL-6( ng/L) 7.76 £ 2.02 10. 44 + 3.26 3.825 <0. 001
25-(OH)D(mg/L) 20.23 + 6.74 17.11 = 3.62 3.350 0. 001
TNF-a(ng/L) 3.85+ 0.53 4.74 = 1.01 4.132 <0. 001
&1 (kg) 21.26 = 3.72 19.10 = 2. 55 3.532 <0. 001
L (m/s) 0.84 + 0.25 0.73 £ 0. 16 2.817 0. 005
SMD( HU) 40.97 + 4. 86 39.02 + 3.62 2.289 0.023

2.3 P H mtDNAcn. Klotho & 1. MSTN 7K °F SEZH . MSTN AKSEm AL GREN, 25 EE5
Lb g #E X (P<0.05), W33,
A F4H AU miDNAcen . Klotho £ H /KK T AL
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*x3

WILH AR WL/AE #3519 mtDNAcen ., Klotho ZEH . MSTN 7K b #5%

Tab.3 Comparison of mtDNAcn, Klotho protein, and MSTN levels between the two groups of elderly sarcopenia patients

271 53] 15115 mtDNAen[ M(Q,,Q;) ] Klotho 11 (% = s,ng/L) MSTN(% % s, pg/L)
JILZiE 2H 23 1.66(0.58,1.91) 520. 15 + 106. 16 23.34 + 8.33
HIFH 149 0.95(0.45,1.21) 432,17 + 73.02 36.17 = 9. 02
Z/t 8 2.513 5.028 6.410

P1E 0.012 <0. 001 <0. 001

2.4 ZHE logistic S HTEAE N E B35 5K
=P S- AN

LIRSS KA (WE. JIPSE=0, 55
E I AL GE = 1), L mtDNAcen, Klotho & .
MSTN. 4E . ALB. 11-6. 25- (OH) D. TNF-a.

P87, i, SMD by H AR (WMH. ELARRIR
BUEARN) HEATZIH R logistic MIA50HT, 2528 BoR
MSTN ., 4F# . 1L-6, TNF-a ¥ 32555 I WA RE 1Y
ks 8 2%, 1M miDNAcn, Klotho ZE . ALB, 25-
(OH) D, #EIIAHEPHEE (P<0.05), W4,

T4 AR IE B IR AH S 0 R 3 1 Z2 A logistic [H1JF 4347
Tab.4 Multivariate Logistic regression analysis was used to analyze the related factors of frailty in elderly sarcopenia patients

= B SE Wald X* P OR 95%CI
mtDNAcn -1.269 0. 596 4.533 0.033 0. 281 0. 087~0. 904
Klotho 5 -0.011 0. 005 4.948 0. 026 0. 989 0.980~0. 999
MSTN 0. 193 0. 050 14. 880 <0. 001 1.212 1.099~1. 337
A 0.214 0. 070 9.319 0. 002 1. 239 1. 080~ 1. 422
ALB -0.316 0. 148 4.563 0.033 0.729 0.545~0.974
IL-6 0. 540 0. 192 7.951 0. 005 1.717 1. 179~2. 500
25-(OH)D -0. 168 0. 085 3.934 0. 047 0. 845 0.716~0.998
TNF-« 2.136 0. 625 11. 672 0. 001 8. 466 2.486~28. 830
7 -0.330 0.131 6.334 0.012 0.719 0.556~0.930
A -2.093 2. 080 1.013 0.314 0.123 0.002~7. 268
SMD -0.113 0. 097 1. 347 0. 246 0. 893 0.738~1. 081

2.5 mitDNAcn, Klotho # 1, MSTN XJ 4L/ 4GE
BH IR TP E

LA logistic 22 A 2 1] JH #14& mitDNAcn . Klotho
I, MSTN BEA X248 JLANME B3 =55 I8 018
Wi, ROC 45 3 i 7 = 35 Bk A T & 41 L 2D 9

B EELRASM AUC K, #RWHE T R 8% ftr
SRSy 0.926, 0.739, mtDNAcn., Klotho &
1. MSTN X241 JL/AAE 88 2 52 55 R A H A mil
M{H (P<0.05), Wks5, K1,

#F5 mtDNAcn, Klotho 14, MSTN X 4R JJLAE £ 3 2 95 RS DAL A 1E
Tab.5 Value of mtDNACn, Klotho protein, and MSTN in the assessment of frailty in elderly sarcopenia patients

ESES AUC 95%CI P1H W RIPUE i RE P FREL
mtDNAcn 0. 661 0. 566 ~0. 756 0.013 1.504 0. 490 0.913 0. 403
Klotho # [ (ng/L) 0.767 0. 682~0. 852 <0. 001 494. 930 0. 638 0. 870 0. 508
MSTN( wg/L) 0. 848 0.765~0. 932 <0. 001 26. 465 0. 859 0.739 0. 598
=HIRE 0. 902 0. 841~0.962 <0. 001 0. 926 0.739 0. 665
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— mtDNAcn

| | KlothoZE [
0.2 MSTN
— EHIE
0
0 0.2 0.4 0.6 0.8 1.0

14552
El1 miDNAcn, Klotho &[4, MSTN M = FH B4
AR E B IR ROC 4k
Fig.1 ROC curve of mtDNAcn, Klotho protein, MSTN and their

combination for evaluating frailty in elderly sarcopenia patients
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WUAE RIS LS SAE, & — PR
TN (iR AT MR, RIy B-asILTTE %,
WA (28) iEshhEEeuR , 7 K HI X i)
R 3.5%~27.0%, TE 80 2 LU AFEHATIA 11. 0% ~
50. 0%, FEEFZNAEAR NS IREY S —Fh
AR IS K S A B DI RE IR I LR G 1E, Ry p
L— NG R R Rafa s issE, £ 75~84 A
BEPRIR R 15%, 1E 85 % LU B ABEF I KR =Rn]
W2y 259", WUDSE RS RTIHR I —, P
HEIAE— 2L RARNLA iE 3, 8. (RIS
AE, MGINERE], REE. 1T ZRRAYRUR:, SZmma AR
B EERE R . DUV AR H E WS L L R,
RHSEREH A e, OB SGE A E IR L E SR
RS SSRGS g it e, Bk, B
SE B NSRS S HE PR AR, AMCE B
TR G RERE, I ] 88 N LR iR
PRACHT A TS

AR RN, SISV IERE L, &
FFEEFFI AR WD AE A2 2 119 miDNAcen 1 Klotho 7K
IKFEAR,, MSTN K SPHEr; 2 R I 45 21 BoR
mtDNAcn 1 Klotho 25 /&5 AP R 22, T MSTN
RERHEZEE; ROC /s, IRFshsx B4 GE
B TR A RAFITASME.

LA S 7 T BB A AR N RN AU Ak I SR AR A MR Ry
MIEEEE ML, A 5T 2R B LR AR v R 1 LA 4k
KNS S BEZ RN CR, HEAEn 52
MLA L™ . miDNAcn JE£35 mtDNA 78 2R 4R 3L A
A, TR B SORAR BB, HKOP R R
INERBLAR G IR R R, B RL A XE DA S
PR TS S T s BE 1D L AE BAE LA IE s
LORMATNRE 2 58 28 . R ST W T B 18 M R AE 4%

Z R A A S, S B T R R AR s2
HEAFRARR R B, FIR A &7, 2
F miDNA S AL, 52 2 A S AL IR Ak AL
EHAE AR, SECEHILZEEET TR, L
WA KRB B AR AR R, W
AR/ GE 2 mtDNAcen /K3 — 25 F B, 42
NSRRI e R M i &, LRI ) P A fiE a6
AR, W& MI)ae ™ E 2, BE NI,
WEERESIZ R, kAN, AHFIE I E5 A FE WL AE B
F VAR R O, P 5T 45 SR R R 5 AT IR 1 K 5
AIERAPLAAR T R T B & 2 AR WL/ e AR 35 32 55 19 f& B
HEZ—,

Klotho ZFIEA ZMFXILE, HhHAY AL
REVERIJAT | S2f9O0E . AR &SP,
S P AR R Rk 5 A G S 5RO T a-
Klotho™ | FHHIFEFEH, Klotho & 11 AT i i P8 55 2T
e B R 23 Wit BoRSE (A AR KL A
AT 38 1 DA E 22 B ik LA T AR ST A R
AN, HERESSEFNGERFE T, SNEPERR R Klotho
FE KPR ETRIL, $ORILRSINEE, BEH5ILUE
FLTE—263200 , PraAbiil ., RIAESFNIEERA T
Bl E R, SARMR TG I KAE R F IL-6,
TNF-a 7K S SR —3, 1e4h, K Klotho FE /K
SRR LSS AR I A M 4 RGAFAEIRT T
WAL, S5EREMNLRIRGRRE S FREFT T B —
FERIFHEHE™

MSTN FZRATE4 LA, wIE s ILe 1
EAMMErREEE . b, DI A, Had ks
SHUSREEDIFFE™ | Agoncillo ZE°" BURFFTHES], 7E
£:25- (OH) D ARFRR LA, MSTN AyZRIk B
WNE, AR R BN, = EFNUDGE B H
Hr, MSTN 7K 35 T, S WL 2540 AT R f
BEIUE, XAJRE S AR R . I, B &R
D WEALRE T R REAHSG, SRR T & IFHEED
25- (OH) D 7KSPEARMEER—E,

mtDNAcn . Klotho #5 [, MSTN X} % 4 L 2L
SEBF TR B A P, RHLBIRD R
[ERS . Klotho 2E B = Fl MSTN it BF 36 1K 4 g 52 iy
WU SESE RSN E N EE R R, —HBE 0]
AR RE AW . =B ARKMHIRA, Xt
HAE WD SE BB A T 59 HA I i PRl s RE

ZE AR, miDNAcn 1 Klotho % 7K R 2 4F
WURE B F =350 R ZE, 110 MSTN ZKCF- T2 A ke
HZE, H ERFEFREIXEFNIIME B IR B
PEAHMEL, A5 o8 & BRAN A B9 B A4F AL GE B 35 h,
86. 63% 513255, TR BAEFT TIME 5=55IRE
Y HAr, SR, KA EFENIEREAA
AR TT BB gE A 00 PR AR E R, Seit
LERZ A RZE RN, BEVLIESIEC IR ZETE FEIHY
i, SR AERLASE B P mitDNAcen, Klotho 25 |
MSTN 555 RASAHSC P ER IR EE
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