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Correlation between melatonin level, oxidative stress, inflammation level and bone mineral
density in patients with chronic renal failure
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Abstract; Objective The relationship of melatonin ( MT) level, oxidative stress and inflammatory status with osteoporosis in the
maintenance hemodialysis (MHD) of chronic renal failure was investigated. Methods Ninety-four patients with chronic renal
failure treated in our hospital and received MHD for more than 3 months from May 2016 to February 2019 were selected and divided
into the osteoporosis group (observation group, n=49) and the non-osteoporosis group ( control group, n=45) based on whether
osteoporosis was presented. Serum advanced oxidation protein products ( AOPP), MT level and inflammatory factors [ tumor
necrosis factor-o (TNF-a), interleukin-6 (IL-6) and IL-1] in patients were detected using enzyme-linked immunosorbent assay
(ELISA). Moreover, the malondialdehyde ( MDA) level in serum was detected using thibabituric acid ( TBA) assay and the spinal
bone mineral density (BMD) was measured, followed by correlation analysis. Results The MT level in the observation group
was significantly lower than that in the control group, but the levels of AOPP and MDA in the observation group were significantly
higher than those in the control group ( P<0.05). The levels of inflammatory factors ( TNF-a, IL-6 and IL-1) in the observation
group were significantly higher than those in the control group ( P<0.05). Besides, the spinal BMD and T-score in the observation
group were significantly lower than those in the control group ( P<0.05). Pearson’s correlation analysis showed that AOPP, MDA,
TNF-a, IL-6 and IL-1 levels were negatively correlated with BMD, but MT was positively correlated with BMD ( P<0.05).
Conclusion Osteoporosis occurs easily in MHD patients; oxidative stress and inflammatory degree were negatively correlated with

BMD, but MT was positively correlated with BMD.
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Fz1 WHBEWREEE
Table 1 Baseline characteristics of patients in the two groups

i RARZH (n=45) WEELH (n=49) L E/XC {E P1E
HEIN(HB/ %) 25/20 29/20 0. 022 0. 883

T (%) 35~70 35~65
EHER(S) 46. 6+8.4 46.9+8. 5 0. 166 0. 869
WH(A) 13.6%3.5 13.3+3.4 0.525 0. 601
BMT(kg / m?) 22.43+3.27 21.87+3.58 0. 790 0.432
1M1 4% ( mmol/L) 5.78+1.15 5.63£1.24 0. 607 0.545
4 BA [ 2 ( mmol/ L) 6.12+0.73 6.09+0. 68 0. 206 0. 837
= Wt H i (mmol/L) 2.38+1.27 2.52+1.34 0.519 0. 605

]2 PIEHBE AR MT KF 8 LLE
Table 2 Comparisons of oxidative stress and MT level between

the two groups of patients

20 41 n  AOPP (pmol/L) MDA (nmol/L)  MT(pg/mL)
W% 41 49 108.95+15. 13 5.97+1.47 19.76+3. 38
POkl 45 43.69+9. 06 2.73+0. 86 24.43+3.27

{8 25.091 12. 894 6.797

PiH <0. 001 <0. 001 <0. 001

®3 PABRFEIAEN TRKFAI LI (ng/L)
Table 3 Comparisons of inflammatory factor levels between the

two groups of patients (ng/L.)

419 n TNF- « 1L-6 IL-1
WAL 49 49.98+3.15  53.48+3.35  47.28+3.19
ST 45 37.83£3.04  41.45:3.23  35.39+3.17

E 18. 996 17. 693 18. 106

PiE <0. 001 <0. 001 <0. 001

R4 JEAEEEE (BMD) R T {EMN L
Table 4  Comparisons of lumbar spine bone mineral density

(BMD) and T-score

M n BMD (g/cm’) T
WEE 4 49 0.73£0. 12 -3.75+0.93
X AR 45 0.91£0. 13 -1.0320. 86
{E 6. 981 14. 683
P <0.001 <0. 001
3 itig

OP £ 1 AR 35 L B R L) 512
g, SURFAEE T 88 G B R0 I
O HLE 5 R ROR L5 5 SRR I

®S5 FACKNL, AR MT ACF5 BMD K AR 5G4 504
Table 5 Correlation analysis of oxidative stress, inflammation

and MT level with BMD

E o Pl AR P
TNF-a -0.487 -0.401 AOPP -0.406 -0.424
1L-6 -0.401 -0.417 MDA -0.424 0.439
IL-1 -0.417 -0. 406 MT 0.439 0.015

RE,BMD % T OP 2Wi. &8 RGP
(60% ~75% ) H e NARIEHME , P MHD 28 35 2 Ak
BMD i & a] DLz B 0 ) B By R B AL
WA, WA B 1) B B R o T B U, X 5 A
BOEBUR, oAb, B B AR B0 L R TR B R F
WE R, DA otk BB BMID 4y 00 B LA O 0 R
&, AMTACH CRE BEFEE OP A pLH = & & R
NS BRACI SR BRI T RN 4R R D 9K, AT
S BB ER 2R AR R R SF AR N RETT ik . R
ok HEE DR EA, AME 2R B2 K
MHD fy CRF 835 1 B 80K th 2 B 22 70 48 g [X
FAE ] P8, AT T2 OPG/RANKL R SEAE 4 4 1
S T IR K MU RE BEAG, d £ 5 W B 40 N B9 o3
YA REIF 5T OP'7 L MT J2 A8 SRk 43 b £ — Fif o]
WAl 2 P 2 AT AR R AT KA B 5 A O 2
WA L BRR R, CRE B H I MT 430 1%
FIEH ARE, U2 R MT W {74 5 ) MHD &
F L NRIERIRE T A4 5% H P E e, &
T LA o A A N G R R A T B AR B PR 2, AT R
S EIER . HERARIH RS, R
Aok J S B2 2k 25 A, S ECE PR A (ROS) AR,
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Fig.1 Correlation analysis of AOPP, MDA, TNF-a, IL-6, IL-1 and MT levels with BMD
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