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Abstract

Objective: To investigate the effects of cytokines IL-10 and IL-15 in osteopo-
rosis, and to provide a basis for the prevention and treatment of osteoporosis.
Methods: A total of 101 subjects who underwent bone density testing in
Linyi People’s Hospital from January 2018-December 2019 were selected and
divided into normal bone density group, osteopenia group and osteoporosis
group according to their bone density. At the same time, the peripheral se-
rum IL-10 and IL-15 levels of subjects were detected. Results: The serum
IL-10 and IL-15 levels of subjects with normal bone density were significantly
higher than those of subjects with bone loss (#=5.31, P< 0.001) (¢=6.87, P<
0.001) and osteoporosis. In the subjects (¢ = 5.38, P < 0.001) (¢ = 5.30, P <
0.001), the bone mineral density of the lumbar spine L1-L4 was positively
correlated with serum IL-15 levels (r = 0.216, P = 0.030), but with IL-10 No
correlation (r = —0.025, P = 0.801). Femoral neck bone mineral density was
positively correlated with serum IL-10 levels (r = 0.209, P = 0.036), and fe-
moral neck bone mineral density was positively correlated with serum IL-15
levels (r = 0.405, P < 0.001). Stepwise regression analysis shows that IL-15 is
closely related to bone density. Conclusion: Serum IL-10 and IL-15 have a
protective effect on bone mass. Two anti-inflammatory cytokines play an
important role in the occurrence and development of osteoporosis. Low levels
of serum IL-10 and IL-15 have a protective effect on bone mass. Bone loss
and osteoporosis have certain evaluation value, which can be used to prevent
the occurrence of osteoporosis, reduce the risk of fracture, and reduce the dif-
ficulty and burden of nursing.
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1. AREE

HAHFRAE & M 2 U DRk 2R TEO N O &g D T
BIRarniEf 2 A getEns & 2. HHAREO RAEREEYEINL Tv &7
[1]o BAHFECE A L O FEZHCHEIL. BINT 2 LEBBESADH &
flRan 20, NiERS s CHEIC LY &7, BBEOHRTE. B
JENARANDFEELZEOMTWCHEEL TWB I EBNRENTHEST. [ VXK
—aA¥> 6 (IL-6) & B IEIHE T a (INF-a)ld RIEWEY A LA > ThH
D, BHREOBEMALELLEZNSDL N ERT 2 BT D
NSV &Y Wat/f-71 7 = > v 7 F v iniERE K & FHE L . OPG/RANKL
5 &R THEEMELH D £ T/RANK Y A7 AN Z Y AEES L U820
fhokiis . BAECcHEL2LFL. BREBD 2 EBAS ¢ £9(2] [3] [4].
MEADOWERTlE URIEES A F A4 ELTDA Yy X—0 A F> 10
(IL-10) & £ > & —nm A F > 15 (IL-15) 45 1K O J5E O FH 8 1o 55 2 15 %
RELTORIEAREIN T ET[5][6]. ZDRod . KT HEOD D
&BRLARIE JB 3 O I3 TL-104 IL-15 2 35E L AR & & IL-10, IL-15 O &
HOFERHT 28 20Hii L. BHFRED TR — & DS % & it
L. BERHFOGEHERT  HHEOEFAHERL T 2o GHT 3.

2. R ETIE
2.1. AREIR

2018 4E 1 H 25 2019 4F 12 H & T O [ BET T RO B ¢ 8 % e % 47
o o HEEEE 101 N %230, BE O FHERIED T HER 5 (T-score) Rtz 5
DT, 1994 4F WHO 12#E(7] 2 5% L T, IEWE(T M >-1.0SD; n=47).
HERDH(-2.5SD < T1H < -1.0 SD; n = 40) & HHIFAERF (T 8 < -2.5SD;
N =14). (KT BEMEEED KR /12O T HHEE VIR A >~
TZx—ARavey MIEZLLR)

ZWERE: 1994 £ WHO FR¥E, BHEENED THESHE L L. THE 2
-1.0SD Id HEIEH . —25SD<Tfl <-1.0SD & HEWD>. T <-2.5SD
EHMHRTH 3[7].

RHEIC AN B 1) BIER W /FE T 28 2) ik 20 LB
HHEET A MCHFAEL T T EFER EBEL 14,

BRAMEUE: 1) FF§ <20 KD, 2) MMOFEEE AT 245, 3) 7 v
TaANF AL P EOFERELWIEST 238 % RIAKRS L 12985

2. 770—F

2.
HEERE: WL 4ov F—X SE % EHH(GE, USA) % v THBE c R L ¢
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JEHE L1~14 & RERE OB HEHIE %17 - 7o . BERAS A R Rk & H
W T O IMIE IL-10(No.) # HI%E L 72 .BY S 10066 B, {HHf, i1 [# i), IL-15
L X)L (No.BY S 10061 B, f##f, #E L),

2.3. st E7 S o—F

SPSS22.0 V7 b7 = 7 # v THGAHERI M 2147 o 1o GHEERNE P
PIBAE R Z (X + )W id P RETERL . 7 v —7 I s o > 7
WV tRRE & v . AHBIYESHT & Pearson AHEATE /-T2 H vy P<0.05 %= §int
HEREND > 2.

3. R

TEH B O EAE L1~L4 B % A ARERE & DS i< (t = 2.57, P
=0.013). IEFHED K OB % L & BB (t = 4.09, P <0.001) & HH AR
JERE(t =538, P <0.001) & DBl 5 2z < BEIBDEEO KIEE OB %
MR L D 5 2 Eh > 12(t=3.22, P =0.002). Z D F CHHEIERED
F#R(63.21 + 4.935%) & 1E 5 #E(55.50 + 15.7415%) (¢ = 4.24, P< 0.001) & ‘B &>
BE(55.76 + 15.81 J%)(t=2.76, P=0.008) & W HEIZ Eh > 2. (£ 1 &)

IEFREIL-10 & IL-15 W HRBOHE L DB 6 s mh o f2(= 531, P<
0.001)(¢= 6.87, P< 0.001) & ‘B AHFRAERF (¢= 5.38, P< 0.001)(¢=5.30 P< 0.001).
(32 )

Pearson AH B 707 T (&, BEME L1~L4 H % B M5 1L-15 L X)L & IEDHH
MEFE %R L 7225 = 0216, P = 0.030), IL-10 & G M A % p - 12 (r =
—0.025, P=0.801), KHEE OF & MiF IL-10 L X)L & EOFBEEF 2 £
L (r=10.209, P=0.036), KJiEw& O &% L& MiE IL-15 L ~N)v & IEDMHBEEIR
%75 L 2 (r=0.405, P< 0.001),

B 7 — 2 REWTTH 20 0T 2 ATy IR RIEE & 0 TL-15 & JEME L 1-L 4 &
B LR MBS D B A EL . B EAA T S A
Fo BAR [P AR T A8 TL-15 & BB e BN & 2 2 & 2R L fz (3
3, %4, M 1Z8).

RLIBOWREOBTEE L TEOLLE

BRI RS H IEHE
JEHE L1~L4 B % ¥ (g/cm?) 0.93 + 0.41 1.21 +0.56 1.39 + 0.62°
KR D H % 5 (g/cm?) 0.82 + 0.09 0.96 + 0.14° 1.10 + 0.18%®

U EHHRER L CTHEEARY sl PERBROTEEHKRL THEENARD sz

F23HOWEEDMIE IL-10 & IL-15 L NI &LEER L 12

gitosreis BRBDH EHE
IL-10 (pg/mL) 9.73 £5.38 11.20 + 8.01 20.95 £ 9.09%
IL-15 (pg/mL) 9.47 + 6.02 10.34 + 6.30 19.54 + 6.18"

U EHHRER L CTHEEARY sl PERBROT KR L THEEARD sz
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T3 BHLI-L4BZBEL 2/ EHOY A1 b h 14 EEBRR

B P (95%CI)  pLERiHHIzEE P (95%CI)
IL-10 —0.004 0.427 (-0.015~0.006) —0.005 0.404 (-0.015~0.006)
IL-15 0.02 0.012 (0.004~0.028) 0.02 0.015 (0.003~0.029)

T4 ARBOBEEL 2BEOCY 1 b A 4V EETE R

B P (95%CI) BUERMERIARE P (95%CI)
IL-10 0.002 0.344 (-0.002~0.005) 0.001 0.452 (-0.002~0.004)
IL-15 0.01 <0.001 (0.004~0.011) 0.01 <0.001 (0.003~0.011)

20
IL-15

30 40 0 10 20 30 40
IL-15

o B LABIEEE  — lowess FEHELI-LABIEERREIL15 | |0 KBEOEEE

lowess AREBOBEE-IL15 |

(a)

(b)

1L BEREL IL-15 BAICEA M SN B RIFBUINER: () BHELI-L4 BBEL 1L-15, (b) KBFOBEH

E & IL-15

I E

HiRKE & <R on 2 HOAE L RIEMEEIRETH 0 [8]. TNF-a &
WE S RN & BRS D 2 & H 2 6. FF L f2 TNF-a & BE 4l
fo& RRMFORBHAMEENS €, Lok THOED TNF-a &
RANKL OHWRINEER R % FE L <ms ¢, BRI EREL . Zhic & -
THHMBREZE 5l &2 2 (9] [10]. & 5 —D DRI T IL-6 & HHFRE % 5
ST RS A S AA > D—DTH B[10]. IL-10 RIS A ~ 7
AYTHYRIEMES A ALV ETEAA %5 RS B2 EMNTELTNF-a
EIL-6 # T 22 ENTEL L& BE AN I & M) L . 5 R4
DT 2 &> THERDMRFZBIT 22 E0NTE 3, T
&0, IL-10 DB EWCK T 2R LT OMT & BEAH 2R H 0 |
IL-10 X HR#ERORBE L+ 2 2 £ 5T &, NF-x ZRMIEEL A O F
BEMT S, WAL 2 THROZET C1 #BleRb s ¥, 2his
> THBAIIZ R 2 FHI L . I0-10 & & LR R T-81 O 4l % B &
ORI ERES 32 N TE B[11][12] [13]. LEE D, HL X
VO IL-10 EHEZRET 2EBLH 0, KR T & KIEEHHEZE
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Mg IL-10 v v & IEOMBEIBER(r = 0.209, P = 0.036) %7~ L 7225, JEHE
L1~L4 HHBECEMHEERS T, S 0207 —RLFEH 2720 OMES
BNETDH B,

IL-15 (& RAEMEHE E FIRAED “HAREH T 291 b A A ¥ TH B,
BWEDHFC & 0 Bi& I BE 3 2 omidEf e IL-15 & PTRIERN R % 56
BT 2t s d 0 B 2 R &2 R2 L Tw 3 2 RS nrz(6] [14],
R & 0L IL-15 e REEZRETE. 2 L TREZNL L BERHEL4 2
T & 2H[REMESS & 0 | IL-15 & RIE % N U fo S A& i 240 = BT 2 A %)
BRI T d B I REMED b 2 [15]. B FE 2540 & 5 HLARIE O F64E & 21
BEL T8 0. BET CEHEOWME HFEOIICAN S . BHERAED
V2 ERTE B ENFEILESNTE O FrITED DR O S D3R
Hid . B0 & BHERRESE D C e nRA S, B HEOMER S H R
SETB T 21EH 2 £ L 72[16] [17] [18]. L AL« BRAEELEZHT I 20 % 1
BT & 0L IL-15 W BREE MBI D 2 RN D 2 2 & 2 RWL 248,
RERFER L PHBETC WL U TEL . T ABERMRAREL Tw 3
[19]. ABFF T BEME L 1-L 4 B%E, KRREHEMEHE L& &2 Mg IL-15
LAV & IEDOMBBFR £ R L (B=0.02, P=0.012), (B=0.01, P<0.001), Zh
ETCOMRETH 3 IL-15 BN EEICH L THRAEDR 2 FHIEL, 2 OMT»E
HEORMEIEMCEEL TL 3SR S N 2h, & DIROREH
WETH D, COMFTICEF T IH A X H/hSuE0IHIREAD . v
COMDIEHATUEHEEIN T EVA. SBOWRTS sIE RSN &
ER

DE O AT L 0L IL-15 EEE L v OUER & BIRA H 2 lRENE
BNhHY. HRECHL THREERAD D L kr N LOIiE IL-15 &F
FAE & HHT O Rl Xt L TIRARMEH 2 ® 2 alaetk v d 0 o B HERE & F
FOTPICHEELMMESH O . FHRKED R Y A 2Bk L T EZE A il
BbhdEERLI. BlZIEZNERIICEEOEHREGO & 28 % kA
Lz ANBEO MG IL-15 ORE G —EOMEAH v . Hejw T 58+ & 3
CENnTE, BHROFELEEZWOL . FARCHEY 2 \TFOF#HD AH L
T 2RO T B ENTE B,
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