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BEWIR AT A bR R 30 Bii)5 8 h WABERI T Bat B E M A FEJE i 4l [ 5 24 f .4 6 f],
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T4 23 4R (3T £8) 5 ] AT AT IS PR XT IR oY, BEREGIALEH TS 1.7.14.21 .28 d &4k
HUS mL 23 B K I, g R ko e A A A B 5 mL 2 R K I, SR T G G 2 TR R I S 2 A W af 37
B F RANKL 25 F 44 R D K HUR S5 B R (PTH) /K7 JF 3157 RANKL/ 78 B LU (8, 4300 >R
TR g W 3 B b (0 R R TR A I I AR IS RN I B KT o X BHE AT Fisher
VIR 28 1 40 3 T 00 4 7 25 407 ST AR AR ¢ K5 5 Mann-Whitney U #5553 L & Bonferroni #1E,  #5§
(D EERGHEFEGE 1.7.14 .21 28 d i35 48 K F 7K F455 8 155.11(102.91,187.02) ,170. 07
(84.60,196.86) .174.95(59.09,208.35) .190. 01 (47.08,214.52) .188.85(58.73,223.13) pg/mL, ¥
T B e T RE o PR 2H Rk B E 0 33. 34 (28.59,45.68) pg/mL, Z = - 3.436, —4.311, - 3.248,
-2.811,-4.217, P <0.01; 3% RANKL /K451 %5 (1 869 +791) (1 746 +857) .(1 781 +713) |
(2 015 £825) (2 272 +583) pg/mL, ¥ B @ 755 F { B % MR 2 76 JE % 19 (49 +16) pg/mL, ¢ =12.600,
10. 844 13.294 13.041 20.880, P <0.01 ; RANKL/#*E Bl F L {8 4> 3] 24 12.23(8.10,24.73) .11.40
(8.25,16.96) .11.15(6.91,38.32) .12.98(9.22,49.68) .13.91(10.29,40.68) , ¥ B} & =5 T ikt 5fé i 18

HAEREHMN 1.17(0.91,1.74) , Z = —4.560, —4.529  —4.529  -4.560, -4.623, P <0.01, (2)&

BERGHEEGE 1 d g 25 BAEER D KV B TEBENBAEEE(Z = -2.749, P <
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-4.685,-4.685 -4.654, -4.685, P <0.01) , i B/K T B4k, EERGABREGRE 1.7,
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[ Abstract] Objective To investigate the early changes in serum osteoprotegerin/receptor activator
of nuclear factor-kB ligand ( RANKL) and related indexes of calcium and phosphorus in severe burn pa-

tients. Methods Thirty severe burn patients who met the inclusion criteria and were admitted to Tongren
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Hospital of Wuhan University & Wuhan Third Hospital within 8 hours post injury from June 2017 to Decem-
ber 2018 were recruited into severe burn group (24 males and 6 females, aged (38 = 13) years). Ten
healthy volunteers with normal physical examination results in the Physical Examination Center of the same
hospital in the same period of time were recruited into healthy control group (7 males and 3 females, aged
(37 £8) years). A prospective controlled study was conducted. The fasting venous blood of 5 mL was taken
from each patient in severe burn group on post injury day (PID) 1, 7, 14, 21, and 28, respectively, and
the fasting venous blood of 5 mL was taken from each volunteer in healthy control group. The serum osteopro-
tegerin, RANKL, 25 hydroxyvitamin D, and parathyroid hormone ( PTH) levels were determined by en-
zyme-linked immunosorbent assay, and the RANKL/osteoprotegerin ratio was calculated. Serum albumin,
serum calcium, and serum phosphorus levels were determined by bromocresol green method, methylthymol
blue method, and phosphomolybdic acid method, respectively. Data were statistically analyzed with Fisher's
exact probability test, analysis of variance for repeated measurement, Mann-Whitney U test, independent
sample ¢ test, and Bonferroni correction. Results (1) The serum osteoprotegerin levels of patients in se-
vere burn group on PID 1, 7, 14, 21, and 28 were 155.11 (102.91, 187.02), 170.07 (84.60, 196.86) ,
174.95 (59.09, 208.35), 190.01 (47.08, 214.52), and 188.85 (58.73, 223.13) pg/mL, respective-
ly, which were significantly higher than 33.34 (28.59, 45.68) pg/mL of volunteers in healthy control
group, Z = —-3.436, -4.311, -3.248, -2.811, -4.217, P <0.01. The serum levels of RANKL of
patients in severe burn group on PID 1, 7, 14, 21, and 28 were (1 869 +791), (1746 +£857), (1781 =
713), (2015 £825), and (2272 +583) pg/mL, respectively, significantly higher than (49 +16) pg/mL
of volunteers in healthy control group, ¢t =12.600, 10.844, 13.294, 13.041, 20.880, P <0.01. The rati-
os of RANKL/ osteoprotegerin of patients in severe burn group on PID 1, 7, 14, 21, and 28 were 12.23 (8.10,
24.73), 11.40 (8.25, 16.96), 11.15 (6.91, 38.32), 12.98 (9.22, 49.68), and 13.91 (10.29,
40. 68 ) , respectively, which were significantly higher than 1. 17 (0.91, 1.74) of volunteers in healthy con-
trol group, Z = —4.560, —-4.529, —-4.529, -4.560, —-4.623, P <0.01. (2) The serum level of 25
hydroxyvitamin D of patients in severe burn group on PID 1 was significantly lower than that of volunteers in
healthy control group ( Z = -2.749, P <0.01). Compared with those of volunteers in healthy control
group, the serum levels of albumin of patients in severe burn group on PID 1, 7, 14, 21, and 28 were sig-
nificantly lower ( ¢t = -4.374, -7.689, -8.257, -7.651, -6.259, P <0.01), the serum levels of
PTH were significantly elevated ( Z = —4.685, -4.685, -4.685, -4.654, -4.685, P <0.01), and
the serum levels of phosphorus were not changed significantly. The serum levels of calcium of patients in se-
vere burn group on PID 1, 7, 14, and 21 were significantly lower than the level of volunteers in healthy con-
trol group ( Z = -2.375, -3.455, -2.442, -2.016, P <0.05 or P <0.01). Conclusions The
serum osteoprotegerin, RANKL, RANKL/osteoprotegerin ratio, and PTH are increased, and the serum 25
hydroxyvitamin D, albumin, and calcium are decreased in the early stage of severe burn patients, which may
be the mechanism leading to bone loss in patients.
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N4 ¥ \RANKL 25 #£4E4: % D PTH [y
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A, VAR LS | o B A 3R I R T
Y TARBF 5T Fr o TGL-16 B9 VR B0 HLIA 15 7 M
S 56 AR T K A PR 7], 1680 Uil bR A 4 [ 3
[# Bio-Rad 23],
1.2 BRf 3 A br i

PAARUE: (1) 4E 4 18 ~60 2 R S bt i 3%,
(2) Bt Bt A >30% TBSA TR EE R 1T ~ T2, e
Vite % =20% TBSA , £5 & ¥ B i i Wik e ",
() MJa 8 h WABE. HEBRFRAE: (1) MR 48 &0 f5
8. (2) Bt (R IREE M BRAb) b2 he
o GYRIOBEGEITEIZERIGE. (4)BRIEA
FUE O VB R B R A5 R e A BIF 5 4
S P S B 2 W e A
1.3 IR %RE 5504

A B P X RO ST K 2017 4 6 H—2018 4E
12 HZEH AR E) 30 BI4F A A 5 A 1 1) 51 48
BB E WA R A, o 5 24 ) £ 6 i), AR i
(38 +13) % IR EFE5(22.3 £1.9) kg/m”, B 4);
MR 67.5% (45.0% ,76.5% ) TBSA ; [7] ] 48 3£ 2%&
H AR L 18 ~ 60 5 RAS 25 S IEH 1Y 10 44 fa
SRR H AR B, 57 4 &3 4,4
(37 £8) % R EHEH(23.5 £4.6) kg/m”, &
JE e 43 2 B 3 5 it B ) R A R T P ) AR Y AR T
HIEHILR, Z R TG FEX (P =0.665; 1 =
-2.262.1.212, P =0.795.0.233) , h&{5 d & Fl ik
SR R B B G R 2 1S .
1.4 K IFE4R S 5k
1.4.1 [MiFH & HIE RO HEHE N TR
1.7.14 21 28 d i /=, 38 £F oo w6 ik 3540 A i bk R
T A E 5 mL 23 A 5 g R ) I A A A
A ANEFR KRS 5 mL SR, A REE T
4 °C L4400 x g B0 15 min, | iE Wk - 80 C 17,
A7 T A7 R Sl WSR2 1 T B R A7 AR R
1.4.2 [ EKEF RANKL 25 %4:4: % D PTH
5 J RS e R ELISA A 0 500 6 106 B 5 #8 4E
R il 3 B B O RANKL 25 24842 % D M
PTH By7KF-o 7€ 0.5 h Py, fff H #5400 22 450 nm
B RSP K AN 570 nm 5 630 nm 2% KT B9 I%
JEREMH o DAAR M X Bk B Ry A A A, 00 S Y WO B
R DAL b, 2 i b o il 26, DA 31 550 4% A 48 A K

-, 53 RANKL/ 4P R Lo, AR A 3 Ik,
SR
1.4.3 A EE S | e E I3 H &
FI7K PSR FH R B 1yt ik DN 5 42 IR P 2 1 DO a5
SR A AR I 2 430 nm K kb WO
{IERSN TR S P S IR S S =R R 7 D
I 885 G I 7R & 1 B A5, T BEAR I 52 610 nm P K
AETEOCEAE o 5 R ™ be A R A AR
MLAE , 0055 7K -3 LR 2 0 A7 B IE - i85 48 1E {5
(mmol/L) = Ifit 45 1] & {5 ( mmol/L) +0.02 x [40 -
L 1 KT (/L) 11 o i B 7K PR JH 4 41 R
I, 2 IR B AG I 4350 B 1 B #RAE L e R A
M AE 660 nm P AW OSCEEME . A FEIRKF,
BAFERREEZNE 3 WK, 45 LA .
1.5 Zit#aba

K SPSS 22.0 GE i1 1k 34T 20 A, 1T B8 R
B R SRS 7R , 47 Fisher B LI HE 28322 46 36 ( Sk
Hhig 2250 H) o #54 IE& A0 593 & %R
BAELL x5 R ,2 21— I ) 56 AR 20 18] L AL AT
ST AREAS ¢ R G 52 4 24 I [ AR A 4 R B IR L 3R
K H 52 0 5 07 22 3, 2L TR) P L AT A ST R A ¢
K% , IF #E4T Bonferroni £L1E . AFFG IES 7046 11
BRI M (P oy, P oy) %7 47 Mann-Whitney
U #;: 5 31 9 47 Bonferroni 8¢ 1E, P <0.05 N ZERAH
giitr i X

2 #R
2.1 iy E HEF 5 RANKL KH (A
HEERGHABRFEGE 1.7.14.21 .28 d [l
# I .RANKL .RANKL/J* 8 [H F /K F- 2 B & =+
X A RIS E (P <0.01) ,WLE 1,
2.2 555 i B A G HE bR
ARG BRFE GG 1 d g 25 BY4EAEE D
KB B AR TR A B IEH (P <0.01) ,HEF
Pt R E GG 7.14 .21 28 d I 25 H4EA= & D
K5 R IR R R AT (P >0.05), A
POl BEGiln 1.7 .14 .21 28 d [fi i 11 & 11K F
Y S AIG Tt R B4 R S (P <0.01) , IfiLiE PTH
AR BR I TR X B R R A (P o< 0.01) , i B
KV 5 R IR R R FH AT (P >0.05), A
PO B F GG 1.7.14 .21 d (45 K S B 5 AR T i
XA E (P <0.05 8¢ P <0.01) , H BBt
HBFEG 28 d i85 K7 5 fdt B 6 B 2 A5 R A A
(P >0.05), W#E2,
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R R A 2% ) A R B R A SR LV AR R 5 RANKL K905 L AW He L

55 L - #1857 [ pg/mlL, RANKL( pg/mL, RANKL/4 5 X F {8
- M(P255P75)] xxs) [M(P257P75)]

it B xR 41 10 33.34(28.59,45.68) 49 +16 1.17(0.91,1.74)

B L 30
g1 d 155.11(102.91,187.02) 1 869 £791 12.23(8.10,24.73)
s 7 d 170.07(84.60,196.86) 1 746 +857 11.40(8.25,16.96)
)5 14 d 174.95(59.09,208.35) 1781 =713 11.15(6.91,38.32)
Hifg 21 d 190.01(47.08,214.52) 2 015 =825 12.98(9.22,49.68)
)5 28 d 188.85(58.73,223.13) 2272 +583 13.91(10.29,40.68)

Z /1l -3.436 12. 600 -4.560

P A 0.001 <0.001 <0.001

Z,/ 1,18 -4.311 10. 844 -4.529

P,H <0.001 <0.001 <0.001

AVAN | -3.248 13.294 -4.529

P fH 0.001 <0.001 <0.001

Z /18 -2.811 13.041 -4.560

P fH 0.005 <0.001 <0.001

Z s/t sl -4.217 20. 880 -4.623

P fH <0.001 <0.001 <0.001

AT kB AR BT A R (RANKL) Ab B R 22 2500, F =117.481, P <0.001 ;B i) [ Z 50, F =3.947, P =0.016; BiH K |
YEF, F =1.293, P =0.281; 38 X7 RANKL/ " & X 1 Lo {8 9 4 b G 3+ (8 o0 Z 8, RANKL 95 45 e 8 et i fl o {5 2/ ¢ (15 . P {H,
Zo/ i P, 2/ Pl Z /0 B P AL Z 5/ M8 P SIS BN T B ALG R 1.7 14 21,28 d {5 BE 4145 4R 47 LU BT 15

2 P 2 A A I T B Al B S B2 7 R LS 5 M A AL PR AR B L

25 FH4EFR D [ng/mL, &M (g/L, PTH[ pg/mL, 1fi 45 [ mmol/L, 1L 8 [ mmol/L,
GRS TN DS VN ¢ _
M(P25vP75)] xxs) M(P257P75” M(PZS’PB)] M(P25vP75)]
e g %o e 4 10 15.49(13.24,17.98) 43 £4 11.44(9.24,14.58) 2.23(2.12,2.37) 1.09(0.77,1.56)
Bt 30
file 1d 11.85(10.37,14.43) 34 +9 212.53(143.34,236.03) 2.14(1.95,2.21) 0.88(0.65,1.18)
BiJa 7 d 13.59(12.02,17.09) 31 +5 214.73(187.44,413.70) 2.08(1.97,2.16) 0.90(0.79,1.13)
Gila 14 d 14.06(11.01,18.41) 29 +5 191.50(177.28,221.35) 2.13(2.04,2.21) 1.18(0.98,1.42)
filg 21 d 13.71(11.21,16.41) 31 +4 184.24(139.07,309.53) 2.14(2.06,2.23) 1.41(1.19,1.56)
i) 28 d 15.76(12.88,20.38) 33 +4 208.29(165.01,335.06) 2.14(2.07,2.26) 1.38(1.24,1.55)
VAVARE-! -2.749 -4.374 -4.685 -2.375 -1.328
P fH 0.006 0.004 <0.001 0.018 0.184
Z,/ 1,18 -0.890 -7.689 -4.685 —-3.455 -0.453
P, fH 0.373 <0.001 <0.001 0.001 0.651
Z /148 -0.875 -8.257 -4.685 -2.442 -0.828
P i 0.382 <0.001 <0.001 0.015 0.408
Z /8 -1.812 -7.651 -4.654 -2.016 -1.812
P fE 0.070 <0.001 <0.001 0.044 0.070
Z s/ 1518 -0.484 -6.259 -4.685 —-1.846 -1.813
Psfa 0.628 <0.001 <0.001 0.065 0.070

W25 BAEA R D IEFAEN >30 ng/mL, A A IEH B 35 ~54 ¢/L, FARZS IR E (PTH) IEH (4 18. 18 ~78. 18 pg/mL, Ifil £5 . ifil # iF
WA N 2.2 ~2.7.0.97 ~1.45 mmol/L; HEE HAL PN R ER)W, F =58.716, P <0.001 ;i [A] [N & F540, F =5.380, P =0.008; } % 3¢
HAEM, F =1.762, P =0.180;25 # 4t A= R D PTH M85 | L85 P P LU AL et i (o Z (6, AR A W L e ik i i o fl; 2/ 0 B P fH,
Zo/ i 0Pl Z3/ 0B Pl Z,/ 0 B P B, Z s/ 158 PSAE BIAE R AL 0505 1.7 14 21 .28 d 55 fif BE AT IR 4145 48 A LU AT 15

3 g B AN LR T 3 Ak B SR A W

RANKL Fy sl i 20 M 2 0k I B, i 0k S5 i A Jlid 20 20 28 A 7 17 TR 752 RANKL f9 37530 52 14, 58
RAENE bR R A2 RN T B Z R BIEE R FPESS RANKL, BB RANK R JiF (5 5 il #% , 10
(RANK) FESEHESE A5 K15 5 5 A AU A (R S0 BE BER 40 I L, BT B7 ok 1 i 3 267 I O,
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T BT AL 05 )5 A5 B R] A5 R X e R
Mi% 25 HAAER D K FHMTIERME, XS
TR IE e ABES I AF TR R D Bz 6 &
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F/RANKL FI45 i 25 5 8 45 40 OC 48 A5 K 7 i 810 gk
S RANKL/ 4708 BT O A8 T s 4R B2 s 1 B 1R
WP E R RS . MW HEE 25 REARD
WA &% PTH T Al fig T P pLA S 25 708, & 5
SOG4 0 0 A 1 O B O R Y L Ak,
e Tt i PTH BT 34 RANKL F1REAC b8 I+, i
AR IR BN . BT EERMGES 1 KA MG 8
PRTE—E R L2 KB RIRE F T30 A
SRR T A 1.7 .14 .21 .28 d {4 AR AR Ak
L b 22 A I ) 500 R 0 445 R 1 3 W BB TR e 0 I
1A~ H AEAE B R 25 2R 5 R 45 Bl R 45 A4 ¢ 48 bR 52
W, BT EAR N TR R Rk 1 & L
AT 0 6 94 T %o A6 0 45 A A T 30 2 A R . 7RI
PRAFFSE T JE 58 47 H o 1 B () Rt B ) i T
B Ui fig 5 5 G IR N A BT, IR A G HE e 17 R
L B AR AR A TR i — B KA.
S T RANKL A 76 2 Ff 20 4 8 #6387 i
W 46 bR T S g 58 4 e 4 419 5 I T/ RANKL
mRNA K H R KRk, H TGk x4 5 /8 3 i Al
SUEAT ELHERG I, DR I R Sk 5 B i S W Se W ik —
FEEMR A 1EE Y PR AR 5 o

&% 3k

[1] Kaewboonchoo O, Sung FC, Lin CL, et al. Hip fracture risk in
patients with burn injury: a retrospective cohort study in Taiwan
[J]. Osteoporos Int, 2017,28(12) :3415-3420. DOI.10. 1007/
s00198-017-4209-7.

[2] Mayes T, Gottschlich M, Scanlon J, et al. Four-year review of
burns as an etiologic factor in the development of long bone frac-
tures in pediatric patients[ J]. J Burn Care Rehabil, 2003,24
(5):279-284. DOI:10.1097/01. BCR.0000085844. 84144. EO.

[3] Leblebici B, Sezgin N, Ulusan SN, et al. Bone loss during the a-
cute stage following burn injury[ J]. J Burn Care Res, 2008 ,29
(5):763-767. DOI: 10.1097/BCR.0b013e31818480f4.

(4] B39 DE. B m A Rw [J]. stk 2016,



hAE B 2 s 2020 4FE 8 H 5 36 %5 8 | Chin J Burns, August 2020, Vol. 36 ,No. 8 . 709 -

(5]

[10]

[11]

[12]

[13]

[14]

[17]

[18]

[19]

32(8):502-504. DOI. 10.3760/cma. j. issn. 1009-2587.2016.
08.015.

Auger C, Samadi O, Jeschke MG. The biochemical alterations
underlying post-burn hypermetabolism[ J]. Biochim Biophys Acta
Mol Basis Dis, 2017, 1863 (10 Pt B) :2633-2644. DOI. 10.
1016/j. bbadis. 2017.02.019.

Sardone LD, Renlund R, Willett TL, et al. Effect of rosiglitazone
on bone quality in a rat model of insulin resistance and osteoporo-
sis[ J]. Diabetes, 2011, 60 (12):3271-3278. DOI; 10. 2337/
db10-1672.

Nagy V, Penninger JM. The RANKL-RANK story[ J]. Gerontology,
2015, 61(6) :534-542. DOI.10.1159/000371845.

it I, 2 AR, 2% 30, % BMP/Smads ,OPG/RANK/RANKL {55
SOE S BB RO WIS [T]. P B AL A AR,
2020,26(4) :600-604. DOI:10.3969/j. issn. 1006-7108. 2020.
04.026.

Blau JE, Collins MT. The PTH-Vitamin D-FGF23 axis[ J]. Rev
Endocr Metab Disord, 2015,16(2):165-174. DOI; 10. 1007/
s11154-015-9318-z.

Wme, L, WEE, & FE T AERAEERBITE
e 5 I TR AR B i B e (], Ak
Pefi 2 5, 2020, 36 (4) . 252-259. DOIL. 10. 3760/cma. j.
¢n501120-20191203-00451.

BRI W =, INIEAS . T 7 0 3 2 2 L 400 0 JD ot o ok 2
Ja itk Ty e A2 fb R g m I [T ] v A e £ 2k 3K, 2020, 36
(3) :204-209. DOI;10. 3760/ cma. j. cn501120-20190801-00329.
AR B 2 O BN R BT R B0 4 23 B AR AR A AR A

I R 052 P46 1 (] A B g A R 8 44 75,2015, 8
(4):283-293. DOI:10.3969/j. issn. 1674-2591.2015.04.001.
Kuzm, BH A, E#i%. OPG/RANKL/RANK : B 5 % R 4t
SEEAGMAN [T]. AR ZE,2020,42(2):102-107.
DOI:10.3969/]. issn. 0253-9608.2020. 02. 005.

Safarova SS. Alterations of bone metabolism in patients with dia-
betes mellitus [ J ]. Int J Endocrinol, 2019, 2019 5984681.
DOI:10.1155/2019/5984681.

Znorko B, Pawlak D, Oksztulska-Kolanek E, et al. RANKL/
OPG system regulation by endogenous PTH and PTH1R/ATF4
axis in bone: implications for bone accrual and strength in grow-
ing rats with mild uremia[ J]. Cytokine, 2018,106:19-28. DOI:
10.1016/j. cyto. 2018.03. 002.

Jorgensen HS, Winther S, Bgttcher M, et al. Bone turnover
markers are associated with bone density, but not with fracture in
end stage kidney disease: a cross-sectional study [ J]. BMC
Nephrol, 2017,18(1) :284. DOI.10. 1186/512882-017-0692-5.
Klein GL, Xie YX, Qin YX, et al. Preliminary evidence of early
bone resorption in a sheep model of acute burn injury: an obser-
vational study[ J]. J Bone Miner Metab, 2014 ,32(2) :136-141.
DOI:10.1007/500774-013-0483 4.

Walsh MC, Choi Y. Biology of the RANKL-RANK-OPG system
in immunity, bone, and beyond[J]. Front Immunol, 2014 ,5;
511. DOIT:10.3389/fimmu.2014.00511.

BEEE = K2 B . LT OPG .RANKL PDGFs .BMP-2 BMP-7 |
TGF-B1 .bFGF K5I @&y Kk K& [T]. b [ 5k =%,
2020,28 (8) :8-10. DOI: 10. 13214/j. cnki. cjotadm. 2020. 08.
005.

Klein GL. Burn-induced bone loss: importance, mechanisms, and
management[ J]. J Burns Wounds, 2006, 5(5) :e5.

Silva BC, Bilezikian JP. Parathyroid hormone: anabolic and cata-
bolic actions on the skeleton[ J]. Curr Opin Pharmacol, 2015,
22:41-50. DOI:10.1016/]. coph.2015.03.005.

Znorko B, Oksztulska-Kolanek E, Michatowska M, et al. Does
the OPG/RANKL system contribute to the bone-vascular axis in

chronic kidney disease? A systematic review[ J]. Adv Med Sci,

2017,62(1) :52-64. DOI.10.1016/j. advms. 2016.08.001.

[23] Dawson-Hughes B, Heaney RP, Holick MF, et al. Estimates of
optimal vitamin D status[ J]. Osteoporos Int, 2005,16(7) :713-
716. DOT;10.1007/s00198-005-1867-7.

[24] Baggerly CA, Cuomo RE, French CB, et al. Sunlight and vita-
min D necessary for public health[ J]. J Am Coll Nutr, 2015,
34(4):359-365. DOI:10.1080/07315724.2015.1039866.

[25] Klein GL, Chen TC, Holick MF, et al. Synthesis of vitamin D in
skin after burns [ J]. Lancet, 2004 ,363(9405) :291-292. DOI.
10.1016/50140-6736 (03 ) 15388-3.

[26] Rousseau AF, Damas P, Ledoux D, et al. Effect of cholecalcifer-
ol recommended daily allowances on vitamin D status and fibro-
blast growth factor-23: an observational study in acute burn pa-
tients[ J ]. Burns, 2014,40 (5).865-870. DOI. 10. 1016/j.
burns. 2013.11.015.

[27] Mayes T, Gottschlich MM, Khoury J, et al. Investigation of bone
health subsequent to vitamin D supplementation in children fol-
lowing burn injury[ J]. Nutr Clin Pract, 2015,30(6) :830-837.
DOI.:10.1177/0884533615587720.

[28] Rech MA, Hidalgo DC, Larson J, et al. Vitamin D in burn-in-
jured patients[ J]. Burns, 2019,45(1) :32-41. DOI;10.1016/
j- burns. 2018.04.015.

[29] Wahl DA, Cooper C, Ebeling PR, et al. A global representation
of vitamin D status in healthy populations[ J]. Arch Osteoporos,
2012,7:155-172. DOI:10.1007/s11657-012-0093-0.

[30] Yu XH, Yu HL, Jiang NN, et al. PTH (1-34) affects bone turn-
over governed by osteocytes exposed to fluoride[ J]. Toxicol Lett,
2018,288:25-34. DOI.10.1016/]. toxlet. 2018.02.014.

[31] Murphey ED, Chattopadhyay N, Bai M, et al. Up-regulation of
the parathyroid calcium-sensing receptor after burn injury in
sheep: a potential contributory factor to postburn hypocalcemia
[J]. Crit Care Med, 2000, 28 (12):. 3885-3890. DOI: 10.
1097,/00003246-200012000-00024.

[32] Kaewboonchoo O, Sung FC, Lin CL, et al. Risk of osteoporosis
and fracture in victims with burn injury [ J J. Osteoporos Int,
2019,30(4) :837-843. DOI.:10.1007/s00198-018-04818-2.

[33] Rk, PRELER, EAGIR 55 I 45 B8 vk B B 1 2R K7 FE 4%
R W 1L 40 L A L 2 A M 8 2 o P R I R B SCLT ]
AE I 24 2% 75, 2017,38 (12) :1031-1035. DOI: 10. 3760/
cma. j. issn. 0253-2727.2017. 12.005.

[34]  HTRHR, ARPEAR, SR DS 08, A5 5 RG X B 20 LA 52 ma L A Y
WroesE e L], I BE A A% 7, 2020, 26 (2) : 298-301.
DOI:10.3969/j. issn. 1006-7108.2020. 02. 030.

[35] Shou BM, LiJQ, Tang CQ, et al. The significance of changes in
platelet concentration during the early phase after severe burn in-
jury in a Chinese mass casualty[ J]. Burns Trauma, 2017,5:36
[2019-06-16 ]. https://academic. oup. com/burnstrauma/arti-
cle/doi/10. 1186/s41038-017-0101-0/56803169 searchresult =
1. DOI:10.1186/s41038-017-0101-0.

[36] Anastasilakis AD, Tsoli M, Kaltsas G, et al. Bone metabolism in
Langerhans cell histiocytosis[ J]. Endocr Connect, 2018,7(7) :
R246-R253. DOI.:10.1530/EC-18-0186.

(Wi H 41:2019-06-16)

A5 AEX

JRF MR LR AN S ARG R H RS BT/ EET

B 2 RO B I U RS W AH DG IR AR i AR AR [T ] AR e 2

2020,36 (8):704-709. DOI. 10. 3760/cma. j. ¢n501120-20190616-

00272.

Gong X,Ye ZQ,Zhang W ,et al. Changes in serum osteoprotegerin/recep-

tor activator of nuclear factor-kB ligand and related indexes of calcium and

phosphorus in the early stage of severe burn patients[ J]. Chin J Burns,

2020,36 (8):704-709. DOI. 10. 3760/cma. j. ¢n501120-20190616-

00272.



