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[(# ZE] BH HEPFRAI B BUSHME BUR 5 3% 25-54E4: % D[ 25-hydroxy vitamin D, 25-(OH) D]7K
AN R I HAEA R D 5SRO . SR 2 358 58 AP IR X R L 25-(OH) D K #- AR Y
MW, FiE VM 30 H Wistar KU LA A 52 A0k B2 88 Uy SR SRRy, i LB Z 4542 K D OB, BEAL T Ay k't
U, SRR H R B 160 min 2], [RIFR BT A, 58N 40 502 B8 HUPS 160 min 4, fRIFRZ B . R4 10 ], 21 d
SEEG A A R 25 2R B 25-( OH) D HUR 55 i R (parathyroid hormone, PTH) | & i 1'E 5 2 /i ( bone alka-
line phosphatase, BALP) ‘5442 (osteocalcin, OC) FIH T K I #2 3L K Ui BK ( carboxyterminal cross-linked telopeptide
of type I collagen, ICTP) [k FF M B % & (bone mieral density, BMD), &8 K34 &% E (BMD) 4 0.036 =
0.002 g/cm’®, B T MG (P <0.01) ; ICTP ¥ 0. 181 0. 067 pg/L, i 2% F 64 (P <0.01) ; PTH 25-
(OH)D BALP } OC ¥k #4352k 3.72 £0. 38 pg/mL.28.67 +1.35 nmol/L.25.03 £4. 65 pg/mL F1 0. 559 +0. 067
ng/mL, 564 25 7 To i E M (P >0.05) o £354H BALP Fi1 ICTP /KF- & BMD 5 B 440 25 7 T 3 (P >0.05) ;
OC il PTH ¥} i 3% i T H 41 (P <0.05) ;25-(OH) D /K- R EFAR T HH (P <0.01), it SPRZHIN
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Effect of ultraviolet irradiation through glass on the level of 25-hydroxy vitamin D
and bone metabolism in rats

WU Wei, WANG Shu-Rong, ZHANG Wei. Department of Neonatology, Beijing Obstetrics and Gynecology Hospital, Capital
Medical University, Betjing 100026, China ( Zhang W,Email ;20296 @ 163. com)

Abstract: Objective Some research has shown that there is a dose-dependent relationship between ultraviolet B
(UVB) and serum levels of 25-hydroxy vitamin D[25-(OH)D]. Vitamin D is correlated with bone metabolism. This study
aimed to explore the effect of UVB irradiation through glass on serum levels of 25-(OH) D and bone metabolism in rats.
Methods Wistar rats were fed with vitamin D deficient diet and randomly divided into three groups: no UVB exposure,
direct UVB exposure (160 min/d) and indirect UVB exposure (through glass) (160 min/d). By 21 days after exposure,
bone mineral density (BMD) and serum levels of 25-( OH) D, parathyroid hormone ( PTH), osteocalcin ( OC), bone
alkaline phosphatase ( BALP) and carboxyterminal cross-linked telopeptide of type I collagen (ICTP) were measured.
Results BMD (0.036 +0.002 g/cm’) in the indirect UVB exposure group was significantly higher than that in the no
UVB exposure group (0.029 £0.002 g/cm’) (P <0.01). Serum ICTP level in the indirect UVB exposure group was
significantly lower than that in the no UVB exposure group (0. 181 +0.067 pg/L vs 0. 194 +0.066 pg/L; P <0.01).
Serum levels of PTH, 25-(OH) D, BALP and OC in the indirect UVB exposure group were not significantly different from
those in the no UVB exposure group. Compared with the direct UVB exposure group, serum levels of OC (0.559 +0. 067
ng/mL vs 0.278 £0.067 ng/mL; P <0.05) and PTH (0. 181 +0.067 wg/L vs 0.109 £0.067 pg/L; P <0.05) in the
indirect UVB exposure group significantly increased, while serum levels of 25-( OH) D significantly decreased (28.67 +
1.35 nmol/L vs 34. 69 +4.30 nmol/L; P <0.01). There were no significant differences in BMD and serum levels of
BALP and ICTP between the indirect UVB exposure and the direct UVB exposure groups. Conclusions UVB irradiation
through glass cannot elevate serum levels of 25-(OH) D, but can decrease bone turnover rate and increase BMD. The effect
of UVB irradiation through glass on bone metabolism is similar to that of direct UVB irradiation.
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H1 T ANE LR, B4l L A sl b K
A PGS 32 IR, R 0 A2 JE Ve 40 2 XU 4 L
HERfEE NIRE BB, T+ =
E R 7 SN =Y N T = e N =W N
JE G B H REHR 23 W B Hh i SR PR B
W EESNR BT o SR, LB AT H ORI A X
B feE Al B = REHTIE . ABEITE S
HEEE ML BRI B IR , PP 28 3 0 B X 4 A R
D R AR, Nl R H OB SR AR AR e 4 = 42
PR

1 #EFFE

1.1 %

1.1.1  E3%sha A4t TEH 21 H i iy A
Wistar K 5 H A E B2 22 R Be 5L e sh o 4 4k)
30 H AT 30 ~48 g, KEMMLIGk=Z4E4 K D i
b, R T EZ AN ERK T6% , 22 %5k 20% , Bk
BRES 3% , & ER 1% , i 22 0. 5% LA K45 F B i
ez, g AER D & &/ T 20 1U/kg, A] Z,
BEANTE . BH KA BBRE LB K,

1.1.2 A& AT B B ARE (UVB) BRI
280 ~350 wm, FEHTHRE 5.5 pW/em®, F¥EE
LB, L SAS AR ) A 7 1Y) 2QJ-254 AL 58 ARk i 2 Ao
DNASCASE I A ) 2 i 7 2 B2 AR IR iR BE . 7Y
WAL RGEA PR A A2 77 1) 11590014 4> { 3l il
ASCPH 7 Tt 3K 92 W B 325 60 . 56 [B] NORLANDXR-
36 RIXLfE X 4B B B % i o

1.2 LA

1.2.1 a4 F 30 HREBEDL N 3 4,
FRLH 10 H B0 RRAH (REDG2H ) « 58 AN 5 HE R
160 min 20 ( FL G 4H) 28 A2 HA 2 28 35 5 BE U LG
160 min 2 (85 2) . AP Z 442 D 1H
B A HKRBEHEFETAEWER, 55 20 cm, )
Y hi 24 h J H OGS A, 5850 2k ik B 2k I oy
0 pWW/em’, 23505 H AR N 3 mm TG (4,3 5
PR, BT N TGRSO, KB R 5 A
20 em, $%3Z ARG E R 0. 1 wW/em® 4 H i
SRS 160 min  BALE PN HOGIAIT SN2 TR . H
S HEEH R HEE T A TSR, REEE
ML 20 em , P2 MR IESTHEE N 5.5 pW/ em?,
H 322 RS 160 min , 4015 A H G I 200 5%
5o PIALESL RS 20 d iy UVB BRS04 430l
J519.2 m)/em® Fl 656 m)/em’®, EGLH A 457 B

G, K B2 SR AR ARG N 0 W/ em’
1.2.2 o i A G 35 A7 69 4 ) S5 5 I H
3% I HE%: 35 mg/kg L Jf R K SRR S IR BRI
1 mL, ) 3 000 r/min &.0> 10 min J5 43 55 L7 , fif K
T =20°C UM . 4= A s AL BT A E i B 545
(calcium, Ca) F1# ( phosphorus, P) ¥k fF , Bk 509
W R A6 I 1L 3 252 4E 42 3R D[ 25-hydroxy vita-
min D, 25-(OH) D] . B IR 55 L & ( parathyroid hor-
mone, PTH) & i {4: 7§ %2 iF ( bone alkaline phospha-
tase, BALP) ‘B 452 (osteocalcin, OC) & T Bk
JF R K it K ( carboxyterminal cross-linked telopep-
tide of type I collagen, ICTP) ¥ B (37 &4 il ddb
SRR IR W F RB A Al 4R E) o
1.2.3 FEEGMNE AR AAFER L, B
A e, S I o i 2L . NORLAND-
XR-36 BURURE X £k B %5 B2 AL K e Bt /0> 3l 4 ) 3K 4
4,0 2 B B R S B % B (bone mineral density,
BMD) , J9## 3 EE 2 10 mm/s, 54573 FE 3 0.5 mm
x0.5 mm,
1.3 itz 4hE

SUEAE I E + pRfE2E (v 2 5) KR, B
SPSS 11. 0 R4 A 3, B 3R 07 22 70 BT T T & 4 1
AL, P <0.05 R =i BE A SR L
2 #R
2.1 miFEHIER

P MLV RS BRI B TR A
(P <0.01); ICTP k& @ E (KT #OGZH (P <0.01) 5
PTH,25-(OH) D, BALP J OC ¥k Ji 536504 75 7+ 0
BEW(P>0.05), BT Ca,P F125-(0OH)D
W EE W2 = Tl ; I PTH  OC A1 ICTP ¥ E i
FACTROGA ; MIF BALP W& 5 EOL4H 22 5 0 i
e, GYHMRE Ca P BALP #1 ICTP /K- 5 B 5
HEFIRFME(P >0.05);0C F1 PTH ¥ & 3%
T ESH (P <0.05)525-(OH) D /K- E LT
HHH(P<0.01), L& 1,
22 BEE

23541 KR BMD 7 0.036 £0.002 g/cm’, i
R THROEA (P <0.01) . EHY KRR BMD
0.037 +0. 004 g/cm’, & % & TG4 0. 029 =
0.002 g/em’, 3541 BMD BAIKF B 4T, 22 %
BEMEGERLD .
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F1 FHARENERMEZERIIE (xxs)
il BB Ca P PTH 25-(OH)D BALP (0] ICTP BMD
ZH7
il (1) (nmol/L) (nmol/L) (pg/mL) (nmol/L) (pg/mL) (ng/mL) (pe/L) (g/cmz)

EEGZH 100 2.85+0.13 1.32+0.10 4.37+1.16 24.63 £3.23 25.10+3.22 0.647 +0.148  0.194 £0.066  0.029 0. 002
HAH 10 3.22+£0.13% 1.69 +0.14° 2.44 +1.13% 34.69 +4.30° 23.50+3.24  0.278 £0.067* 0.109 +0.067* 0.037 £0.004°
2y 100 3.11+£0.20* 1.66 +0.11* 3.72+0.38 28.67 £1.35 25.03+£4.65 0.559+0.067 0.181 +0.067* 0.036 +0.002*

a: SREGAAALL P <0.01

3 itig

T e At A R SR R 32 H OGBS AS
JRE e R D Bz o B RRAE PGS AP AR TR Y
JeA R R D B EEOR TR, &k IR A 4k L
D H R e o fiyd 25-(OH) D KP4
TERYEEZR D EFRS MBI Ir, CARRE
WL S DA R D SRR 0L S ZE 1 AR A
K, TR AN B S o o IR Y 2B 19 1ML 25-(OH) D
KO E T HApb T

KR4 R D R 2 sh Yy, AR 055
S F RS BT 7 R S T A KK
AN 7 SR AN R B Rk Z 464K D
Tk BR4EAE R D s, HREFERZNNE
REVER KGR, I H S50 N Bt 4 R D i
BHAFR B R BRI B 44 2 D 236k A T R KA
P INES

B kR 8 Tk 4 280 ~ 315 nm 2N T, 36
B AR ) 7 - S [ A AR R A Dy R
W 5 283 BN TR o A ARV E L, AR R D, FiTiAR
HASRUEER D, G E SR D S EA G
AIMAEIR . #EATGA B LEAZR Dy Zad RS
UHRAAE A S % X 1,25 (OH), Dy, LG
25-(OH) D 7K b 5 UVB % 5 17 el 42, R it
25-(OH) D #AE N4 R D EIRRENER Y . £
WD BT K BB T 9 ~ 11 A 4y KB
JEF 60 d, 5 B 2H 5 235 40 1.3 25-(OH) D 7k
- E R TR, 2 50 BEEE . AR R
N SR ANE RAEVE S R 19,2 m)/em® Y2 BE A
25-(OH) D 7K 28. 67 +1.35 nmol/L WSS Tkt
44 24. 63 +3.23 nmol/L, 5§ E L T E R & &
656 mJ/em’ (Y H AL, BT 41 52 T ROR4l. 18
TN LR R TR MR RE W R A &R D K, i
YRR IR ST RR B R 4R R D K
HZERATRE S 25-(OH) D 32 1k 24 d, S il J 11
P4EE D SRR XK,

AT 3 RS 0 AR 2 L S RE R A A

PR, 10 i 38 H P I AR A A AR R IR o
BHEER R 4EA: R D RS, PTH 433638 Jin, M1 i
ML B TS AN 1,25 (OH),D KPmt, ix
— 3L B A BE B Ak 1 R o b A vk B T
U FRBR LY P TR bR S R T s
A5 B IR MChR S A8 T 3k F) 70% 3% SR A PTH
S b G R A A R R
VEF, 33 A% 19 78 1 16 4 T 25 4 A R 3 A 4Rl
5 2% B P PR A A e B A 5 ) —
AR IR A, 2 S W B v 40 2 R o A 14 4
BRI A T A0 A R T R
JE, S OB 28 IR HE A 30 R Hh 1 R it P38 i
ICTP B2 a | BUR IR 2F 2 5B 1 1 sCBR A, & LA
SERE ) G MR ER (1T Ak A I YR, 2 s e TR i
5 U IR SRR AR o AT R, 2B K
L PTH,OC,ICTP /K- 5k a2 A B 2, B AQ
&SR BALP A1 ICTP {14 Il 375 ¢ B 76 B 5 4 AN 22 3%
WA REES AN B E R TR, =R
B I IR 58 U 2 58 T A B e A (AR AN i
PEERHMR TR B % . IRMEAE D KA 56 BB )
W] i E , SR TR E L IR A
Y2 D RN TEEIE 1,25 (0H),D HA e &
Ji5e SR AR R i R A B R FRATT
BMD &0 E 45 R Tan , & 90 B 4 Mg pth 24
Z 0] BMD ¥ 22 5, H I8kt 4] % 52w , 3R
ZoPR U SR AN IR T B IR BT YR R

AW AR ARV T AR K sh ) E e
T30 BT 5 I 2 2 B8 X 25-(OH) D K i AR i 1 52
Wy, Al R E AT H O 2 8 4 A — o 1 B A
Z A I I 1 5 AR IR IR AS BB S 4 v 3R 25-
(OH) D 7K, B ] FEAIR4E AE 2R D ke = 3 il i B 5%
PR T T HE B B, 5 5 AR IR R B A
IR, R, 76 8 U 32 3 B I R MRS
AR A ZE & N S 08 IR PR AT H IR A
T R R . A4 R R T s se 5,
R FAE R E— 2RSS
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