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3.3.2 AT ZE O weertiertiit e 30
34 ELEL ZJHE T T} et 31
35 BMD 2 FZA FEFH]E] BAD e 32
351 BB Z T T F TG BMID weeeerereesererseressmsssmsisiiisiii e 32
352 B ZOY] T-H A TFEFU]E] coeererreereeesseeseessesss ettt 33
353 T ATl FEFA] TFEFU|E] wrerrerereessemsrirenistitiis e 34
3.6 Z0] W AIAFTE BELAD cein e 35
36,1 ZL O] wrevererereerieii et 35
3.6.2 A AT et 36
37 T R E] et 37
Al A FF L T e 38
A1 EETL | H] T eeereeseeseeseessees e s seis et ees b 39
A2 BELEL ZPHE H] T ceeeseeeseeesseesseessesss e es st 19
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2.5

2.6 :

2.7 :

28 :

g 31:
32
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35
4.1 :

IH A

AAZ 71 (Threshold method)S ©] &3k A F2] FH o 11
2] ¥ (Intermediate

=
=
region) 23H4 W@ g (RA D BR gg AY, F4 B 95 A

B Ada AH Visceral adipose : -4 W3 x|® Subcutaneous

adipose © EE T BF K HE) e 14
5 AA A Fueh B, g8t AW o] g gA e 15
A A Foeh BE A A Fed g o] daa
(A) L1, (B) L2, (C) L3, (D) L4, (E) L5, (F) LB sweereeeeeesseesssssnseeisenns 17
HE W A Faek B8 U Ao Fed g ko] A
(A) L1, B) L2, (C) L3, (D) L4, (E) L5, (F) LB wwweeeeeseeeesseeemsssunsseuenns 19
B w5 A wush ¥y s Awe] 2w wdAse guw
(A) L1, (B) L2, (C) L3, (D) L4, (E) L5, (F) LB wwweeeeereeeessssssserininneins 21
B2 A BwA (@ BP 95 A% vs, BE U AW, b 55 w8

A]

of

B oA AHH)(p<0.05), (c: vs. L4 E3 13 AW di vs.
L4 o EX 3 A e vs. L4 o BE5 A4 A9 £ vs. L5 9 HH

st A, grovs. L o EHF U A, hr ovs, 159 HF A

vs., &

A (<0.01), (A) P, (B)L, (C)D) wweeeeeersssssssssssssmmsssssesessssnssssssssssssssssooee 23
AR U B AIEEE ZO] PR e 30
B RS s I OO 33
HAZO] TZA FFEFU E] coorerrressereerssssnsnssssinsessssssss s U
FYZFOTM ©] Z1 O] 2 wovverenssssssienneeeeeeesssssisisa s 35
A 7ol A ATHO] Hu] O} Tl Z A e 36
65379 E5 A W3l (MEANZSE, NS vs. NOR at 0-6 weeks,
DS0.05) +rssssssseeessssssssssssess s 38



9 4.2 6573k BB Au Rue] wal (TV @ B8 @4 AWe R VV
B3 W Aol F3), SV 1 B5 98 Ao §.3]) (MEAN4SE, * :
NS vs. NOR at 0-6 weeks, p<O.05)  wereereeeressemsssmsmsssisisisisiisiis 39
2% 43 1 079 65 § HF AW Fuo] W (3 ¢ B Fs A, o B
BTt R HE) ettt bbb b s 40
a9 44 6579 slHEFe] BMD % 724 mebv o] Wst (MEAN+SE, NS
vs. NOR at 0-6 weeks, p>0.05) et 42
a9 45657k H@Zo] BMD % x4 mtebnE o] #s (MEAN=SE, * :
NS VS, NOR at 0_6 weeks, p<005) ......................................................... 43
8 46 : 0F9 657 T 9 A2 3 GAF e 44
a9 47 65739 A7dm el Zo] W3 (MEAN+SE, NS vs. NOR at 0-6 weeks,
p>005) ............................................................................................................... 45
1% 4.8 1 657k AW el WMa (MEAN+SE, * (NS vs. NOR at 0-6
WEEKS, PLO.0F)  werreressessesesessttsts i 46
28 49 : 059 65 T AT BIQ] HIEE 47
A= 4.10;0_7_9]. 6“!‘?‘}‘8]%]‘1 _‘,:‘7;1]9] %Q, ............................................................ 47
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2.2 :

A B AR, N, FEF A H F ] e 14
72 aFwel B9y ¥y @A AW WA (Visceral 1 %% uld A,
Subcutaneous, Total @ &5 HA A,  HF 93 AW) (L lumbar
vertebra, P : proximal region, I ! intermediate region, D : distal

region) ................................................................................................................ 16

3.1 : LD phase®] =4 Azt (L : Light(07:00719:00), D : Dark(19:00707:00))
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22 s 2L U

221 29 & 2 A Wl WA 2F 29

I G tE F=FsATt ( -090907-3).

obFEl AAE ThebA] @S 1557 ¢4zl C57BL/6 A 8vhel (215 + 13 g) =
Abgetaar, A W omAl @3 #9 A (Skyscan 1076, SKYSCAN NV,
Belgium)< ©]€3to] S (lumbar vertebrae) 1HEE 69 (L1I"L6)7HA 233815
o # A B4 37 3B um, ZHE €F9F 1.0 mm, =FAFE 790 ms, A
e 100 kV, AFE 100 yA, 3| AZLS 12 ° (deg)Z ARG, &9 F<F AE
W (Ketamine, Huons, 1.5 ml/kg)@} At et3l (Xylazine, Bayer, 0.5 ml/kg)E 57
Folate] v AT
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222 2% Ao 23 3 Wy =3

AA W mA G ZG G ZGoA g5t el @2 C5TBL6 F &
oo 7 22 Sl ald = 2ol # (gray value)s TSEATh o] & ZIwES
2 ZAAA 719 (threshold method)& ©l-&ste] G4 WelA S (lumbar
vertebra), A A% 3% (lean tissue), A% (adipose tissue), I (skin)Z 2} A4

AtH(zZd 2.1). o]uw Mimics 13.0 (materialise N.V., Belgium) X~ 2 13

of FEI HF AW 245 3FY xR AT ol2RYH FuE

49 322 AA Fu= 85 (lumbar vertebra, L) 1

A B QA x| 9] K1) (volume of total adipose tissue)E T3FS

o} w3 Z+ oW (LI'LE)EY <9 (proximal region, P), 4% (distal
region , D), <79 A9

oMol EE AA Ao vdwAS FASGAHIE 22). 1 F 55 AA AN

Boug g 29 Ss Agon TR SA HEe Fastel] 2y )

I

iy
ofs
Lo
2L
of
o
4z
B
@
=N
=
=
@
@)
=

& AH(volume of visceral adipose tissue)¥ 3

subcutaneous adipose tissue)E& T3F¥ L 7 B9 dHAS FA3AT)

o >

adipose

tumbar
veriebra.

subcutaneous

| &3

visceral

adipose lumbar vertebra

gray value

skin

“location

a8 21 : AAA 71H (Threshold method)& o] &3 A x4 S5

11



Posterior
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L
E
¥

L

AW R

vy, B!
& thok

Anterior

¥ 22 0 3Ae=m AFAS ER AA Aure] g 4 HEd
(Intermediate region) 2x+¢ ©d dAF (A @ ER g xuk A 0 BB u]g)

A1)
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R

a1

2.2.3 4

bol 4

5|

AE Spearman AA L E

9 vs. B AA A dwE, 25 A A

=]
T

—~
o

B

=0

A ;(]H

d

(5

ol

Mo

(L17L6), &3 Ao

(3-way factorial

I SPSS 12.0 (SPSS Inc,

3]

T WA

87] $lske]

:rL

=
=

X

439 (P, D, D3]

bl o,

S

3
ok (p<0.05).

S

3

=
T

o
=

ANOVA)

US)S AH&

13



2.3 A%

231 EFA vs. 28 A9 2y

ZF A BEA (2000 g T 23.00 g) Aloldl= & HAF
7F AR 5 A AW 23E 11827 mm® T 1805.04 mm®, HF g A
Ry 8275 mm® T 137262 mm®, B 98 AW F-ui 2568 mm® T 43221

mm’ BB A it & AAE RS %A ¥ 5 AT (F 2.

BE E5F A Bae FFA Aboldl= o7 ZHdAAS HolA &t
s

2{HH)
+ Total adipose R=10.53 N
- = Viceral adpose R=10.58
E 1500 = Subeutancous adipose R=031 "
E 1{HH) ) ’// -
500 -
-
1] T
19 20 21 22 23 24

Weight(mg)

% 23 FA B8 AA, WA, g AW Hge] Ad3A (Total adipose :

E5 AA A, Visceral adipose : &% W7 A ¥ Subcutaneous adipose : &4
st A1)
. 3 . 3 Subcutaneous
Weight (g) Total (mm°) Visceral (mm®) 3
(mm®)
21.50+1.30 547.30£594.90 434.70+435.20 112.50+143.30

i 21 mEAS B8 A, g, 98k A% 29

14



w3, 25 A4 A

pu

WA 5

0.83 (p<0.05)

AA Ak 3ol
R

4 Subcutaneous

= Viceral

I oo} H5 A A9 Ryl A
AS BAdt (29 2.4, p<0.05).
1500

iR

2

232 B3 AA A £ vys,

H,
—

|

b3
s

=
Gy
= )
= %o
o1
o
1 £}
| H;l
/ _ 0
| I8 X
_ T
S U
_ & A
& \ , £ %0
= - | -
T ) s £ =
= s = -
2 = T
0 m &

R
3

500
H

]

" L ]
!ﬁ—g—r—‘f
A

0
s B\
M |

- —_—

7 <

P.E.Hv JUWN[OA

000
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2.2 o yEtlY 55 QA A Fael S5 A4 A g
ZFzy L1o] <9150l A 090, =3 drellA 095 f9F oA 086, L2o] 9]l
A 0.86, A9IFelA 081, L3 9jFelA 081, T3+ ©HelA 090, 91+
0.90, L4e] 91l A 090, T3+ THolA 098 A FellA 098 Loe] <9+
A 098, T3t Tl A 088, ALl 098, L6e 9olA 1.00, =3t &
A098, A9IFolA 083em FAACE o AuuAE RIITHIZH 25
p<0.05). aFAIRF L29] F3F Aol o] FaAs= 0672 SAACR FolahA] &
R*eH(2E 25, p>0.05).

o
o
s
)
-
rr

¢

=i

Visceral Area Subcutaneous Area Total Area

L P I D P I D P I D
L1 021 029 047 025 013 007 046 042 053

(mm?®) +£0.12 +£0.36 +0.70 +0.26 +0.10 +0.05 +0.36 +0.43 +0.78
L2 049 060 064 007 003 002 057 063 066

(mm?) 069 =087 =0.88 =0.05 =+0.03 =0.03 +0.78 =097 =097
L3 0.64 0.74 091 0.02 0.04 0.10 0.66 0.78 1.02

(mm?®) £0.87 +0.70 =+0.75 =+0.03 +0.06 +0.15 +0.96 +0.81 +0.94
L4 092 09 101 010 025 039 102 1.23 14

(mm?®) +0.75 #0.82 092 =015 =#0.35 +055 +0.94 +1.17 +1.49
L5 101 086 08 039 042 031 140 130 1.19

(mm?®) +0.92 +0.83 £093 055 +0.63 +049 +149 +154 +1.50
L6 08 07 074 031 025 019 119 101 094

(mm?®) +0.93 +0.92 +0.81 +0.49 +0.30 +0.16 +1.50 +1.32 +1.01

¥ 227 oFweo 2oy B Ax AW WA (Visceral : S5 WA A4
Subcutaneous, Total : B4 AA A : B 3y A1), (L: lumbar vertebra,

P : proximal region, I : intermediate region, D : distal region)

16



Arvea (mm*)

Area (mm*)

Arca (mm®)

3 aProvimal R=0.90 {p<i).05)

wlntermediate R =0.95 (p<0.05)
. Distal R=10.86 (p<0.05) E
o
: gl i £
. " | |
R
0 500 1000 1500 2000
Total volume(mm’)
(A)
4 & Proximal R=0.81(p<0.05)
sntermediste  R=0.90{p<0.05)
3 Distal R = 0.90 {p<0.05) -
£
: £
1 — g
e = <
g 8 "y
0 500 1000 1500 2000
Total volume(mm®)
()
5 4 Proimal R=10.9% (p<0.03)
' sintermediate B =0.88 (p<.05)
Distal R=0.98 (p<0.03).. ~
3 L= H
e £
2 3
:
1 e = <
i
W i
0 500 1000 1500 2000
Total volume(nm®*)
(E)
a9 25 BY A Au Huep Bi

17

5
FEaA (A) L1, (B) L2, (C) L3,

3 prosioal R = 0.86 (p<0.05)
s ntermedinte~ R=10,67
) Distal R=0.81 (p<0.05)
A
1 P .
0 l.-’r../
0 500 1000 1500 2000
Total volume(mm®)
(B}
5 & Proximal R=0.90 (p=<0.05)
lntermediate B = 098 (p<0.05) _
B Distal R=0.98 (p<0.05) L]
3 . T
2 -
1 LB
, =
0 l"!’
0 500 1000 1500 2000
Total volume{mm”)
(D)
5 aProsimal R=1.00 (p<i)05)
i Bintermediste K= 098 (p<0.05) A
Distal R= 083 (p=<0.05)
3 [ e
2
l S
o e
0 500 1000 1500 2000
Total volume(mm')y
()

A Aol H91d v el

(D) L4, (E) L5, (F) L6



o
X
o
av)
(g
2

234 8% WF A% 2 vs. BE

B 0 A Fujet B g A ad A e JaAsE 47 L1 $3
Sl A 0.86, LAF-oA 090, L29] F3F welA 071, 99514 0.74, L3
TAFNA 0.74, T3 ol 0.83, DT 082, L4o K

o] 098, A9FelA 090, L5e] 9%l A 090, 7 @A 0.90, U
Fo A 098, L6<9] 9ol A 098, T3t wolA 098 Y9HolA 08602 T
Hog fol3 AAAAZ BHAT (¥ 26, p<0.05). L1 ZFl4 043, L29]

TR FOA 0622 AR FofshA ktH (1™ 2.6, p>0.05).
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235 B35 et AW B vs. B Mg A% v

(o,
do

un W Aw Huel wn W Aw wudde] FRASE 47 139
ol A 0.71, L4°] St A 0.88, ¢ F-olA 0.88, L5 91FolA 0.88, &
7, p<0.05). L1¢]

)

=]

B
g A 0817 FAA SR Fo3 FAAAE BAH(H 2
ol A 043, Tt dHlA 041, ALFNA 043, L29 <4

Sl Fo A 043, T3t
oA 049, HHA 055 L3e] YFolA 054, 57 @A 060, L49]
—_L

AEelA 0.71, L59] A91F-olA 057, L69] Z9IF-olA 057, T3+ THelA 0.62
ALl 048% FAIA o2 fFostA FRrTHLH 2.7, p>0.05).
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E 0.6 .
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236 FF %9 (L17L6) vs. 5F AW FT/H(EF AA AW, 55 73
e, B2 JYF W) vs. SAHAFY (P, D, Dol & 9dHA H
TY TFY BF AW SAREAANAME FHF Ho wE fo35k HolE B
AoHY 2.8, p<0.05). L1, 1.2, L3, LeclAE= & xo)7F giglen, 14, LA %

9§ ol 7b i tH(Fig. 8, p>0.05). L1, L2, L3, L69}+ L4, L5 Atolell= H<] %
#Fol & B AThFig. 8, p<0.05). T HF F9of FAHRIAME HE Ao F
of wel f23 zolE HPHIH 2.8, p<0.05). 53] HF I AP By
g AR B5 QA Aol Hlste] frolatA Aokth shAIRE Y HE Ay
B Ao FReAME AT et fod Aelzb flAdth(Ld 2.8, p>0.05).

Jr =
iy
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ab,
?L‘: cde,
i L'." o ._L. '='- EJ‘
¥ " h *
- b,
g s ab, ab, cde,
E 08 | cde cde LghC il
.-E-: fij}, 5 tzh [
.4 sxviees foilnl
L1 L2 L3 L4 L% L
Lumbarvertebra
(A)
| N
ab ahb,
1.2 & ab cde
ahb. 0 e £2h
e cde o 8
= . .l: f ah-
‘-E: PP ab, a1l
z i‘:i — e
B4 * xaieen fokal
L1 L= L
Lumbarveriehra
(B)
L.
ab
1 -,
a.d[;_ N ab ab,
1.2 & :]:1 - S cde
fgh "8,
= ab, ) ~.feh
H ab, cde, g >
E g ede feh-" il
= o £
E- i‘ LLLL | — e
¢ = edens okl
[1]
L1 L2 L3 LA LS Lis
Lumbar vertebra
(<)

27 28 1 B AW wdA (@ BF v A vs B W A, b By
&t AW vs. B DA AW (p<0.05), (c: vs. L49] B4 I3} AW, d: vs. L4
o BR g A el vs. L4 9o BER AA AW fovs. 15 ¢ BXR 5 A

vs. L5 o] &3 Wi A, hr vs. L9 &4 HA A1) (p<0.01), (A) P, (B,
(C)D
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o gaftel whEl $3 5 Ak (YWC-100303-1)
AEE A8 557H 9] 129/SV FA F 14vEE ARE stlem A FHT
(Normal, NOR) 7vi2], &7+ % =W (Night Shift, NS) 70lg] 2 &3}
NOR< 65 ¢t LD phase (L @ Light(07:00719:00), D : Dark(19:00707:00))2]
Agow A FH AES FASH ARFSIATE NSE 657 5k 07253k LD
DL phase (D(19:00707:00), L(07:00719:00)), 46537+ LD phase?|
27 AR F T WMo FUFIY wbHES doFlowHN B
3 FH AL FAH ASESATHE 2.1). U F719 2ES WS o] §39
om olE 93l 9] Wit gkEE] ke AFSA Ulel A Elol
AR AZA 2 S ARSIt AR Qe AA EEY

9l &

E 5
BN
i)
o
)
ofr
o

i

52 244

ol

=

B AREA A, S8

07:00~19:00~07:00 07:00~19:00~07:00 07:00~-19:00~07:00
vor L O . DN -
3% 3.1 : L-D phase®] &4 A7k (L : Light(07:00719:00), D :
Dark(19:00707:00))
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3.3 BA W vA @FEYF XA

A W e gEEd A2 (In-vivo micro-CT, Skyscan 1076, Skyscan
stol 059k 65l ztzb &HE5 AW AAdwE Fgsidv
43t 7198 AET! (Huons, 1.5 ml/kg)9t AL 2k (Bayer,
57 Foste] mtHA - FGsn #G A He =%

g9 adsle] RE #F9e 7 189 v F7)(L phage) B¢t A3 H )

op

N.V., Belgium)& ©]

3.31 AW FFER 2o

BraAy @9 A B4 270% 35 um, BEE FE L0 mm, =EATS

Q‘L
30
ki

790 ms, TGS 100 kV, FHFE= 100 pA, A7 1.2 ° (deg)= AA

’

S (lumbar vertebrae) 258 5% (L27L5)7HA] #<J sttt

332 B4m &Y

gzw Z9 A 54 A7]= 18 ym, ZHE EFUE 1.0 mm, =FARH

2065 ms, Y-S 8 kV, I F= 118 pA, 342 0.7 ° (deg)= AA 3T
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adipose tissue)¥} % 3& AW (volume of subcutaneous abdominal adipose

tissue) .2 TH3te] 2zte] ¥ Tk
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¥ CT-AN 1.10 (Skyscan N.V., Belgium)3~ =1
(bone mineral density, BMD)<¢} F+32%4 I}

] 3L o vl = § B wed
Zo IEE

ahsieh.

2} €] (structural parameter)S -

351 sld=7 ¥FF9 BMD
dHF3 vdFe] BMDE F3t7] 918, BMD #tel A" " (0.25 g/cm?,
sttt ols F8 s

0.75 g/em®)& ol&3to]l 53 el BMDE 1743

l

AN

54 %e] BMDE et
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352 3H=Ee Fx3 serH

e Zol Fx32 metvleE= W A AH (bone volume fraction, BV/TV, %), ¥
7159 %A (trabecular thickness, Tbh.Th, mm), ™ 2 7|57+ Ag
(trabecular separation, Tb.Sp, mm-"), W = 7]%F<2] 7|4 (trabecular number,
Tb.N, mm), 3™ 3|8 Q24 (trabecular bone pattern factor, Th.Pf, mm-'), 7
Z2 Rdx4 (structure model index, SMDE T3ttt BV/TVE &4 53 <
oA & wel Ry WS ougtl Th.Th W 2 7159 Hy FAZ ovd
th Th.Spe ¥ % 7|57k Ht AgE 9w gth. Th.N&= ©@hejZdo] o w - 7]

o] ME&E ou gt} Th.Pfe dl| el AZ44S ek

rlr
Y
o
fru
E
rlo
s
7
-

8¢ oJuBTh SMIE W @ 7% ¥
0ol ol gAel # Fejol FxE, 30w vy ¥
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353 ¥A &9 Fx3 serH

vdze] 724 detr = W 59 (bone volume, BV, mm?®), = ¥/ =l
E (mean polar moment of inertia, MMI, mm* ), W wW™ 7 (cross section
thickness, Cs.Th, mm)& T3ttt BV 3 Az F9E ongrt. MMIE 7
Aol vEdH A3 g+ s8€S u|gitt Cs.The A= @d¥le] FAE o7

gt

cii;f‘j O\

Mean polar moment of inertia

a9 33 L HE=e 24 vetuH
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36 Aol L AFW ¥

A

3.6.1 Ao

gaozHY AW Zol(length of tibia, mm)E =H3l7] Y& Mimics
13.1 (Materialise N.V., Belgium)Z 2 1S o]&a] A7meol Z4F Lo (tibia
proximal end)olA] Folzlm A F Lot (fibula distal end)7}X] 2] Z o]
Ak

Gl
A\
o
ol
o

Length
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362 &%
7w g del Al w =A% AR (growth-plate) S #E]ske] 3xkd o= AT

A 3 3 Al By (total volume of growth-plate, GV, mm®) S =4 &t}

Aol A A §717F 2 Lol $9lel welA oo Hyl §7] Fo

Volume of
Growth Plate

Growth Plate

Thickness I Thickness I1
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3.7 A Ad

0F¢ 657 5 7} 1§ 3 B5 AA, 53 g, 55 s AW oo A7
o] BMD$} #+%4 dgtv ¥, do], GV G ThI, GThI ¢ EA4 f3ts o
7Fet7] 918 SPSS 120 Z219S o] &3t FAREA (ANCOVA)S A5kl
(SPSS Inc., USA)(p<0.05). BE e Ht + 722 (MEAN + SE)& e
=3
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0%t 670 AA W VIAES #Y FAE Fol 5@ GPouTH 67 F
F g AAnize T2y, Fusty wag vwstu og 1y

2 B Agnoz e

41 F5FA ¥

6F B F 1FY BRAT BF SARGAL, £93 Aol F nolx kvh

30.0
—

20 250
N
=
)
-

é‘ 20.0

0

0 6
Time(wks)

¥ 41 657 BFAY W3 (MEANZSE, NS vs. NOR at 0-6 weeks,
p>0.05)
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v o] Aol 1§ 32014 e T
R AW 3= NS7b NORe| Hls] =3
gtel et ¢l th(p<0.05). B3 38 Awre] Fy)=
% A THpP>0.05).
ATt

4z
-
)
of
4z
H

AA Apo] 69%, HH-

AAT BAH o fol@ Aol oA ¢

52

3olM 349l dejz & &

&

1200

1200 - 900
-
=
Rl = 600
:ﬂ
i
H) = 300
0 1]
0 &) 0 [§
Time(wks) Time(wks)
400
,:; 300
=
E 200
—
-
o100

0 6

bR Wsl (TV 55 AA Ae] §39, VvV
£ y3} A H3) (MEAN*SE, * @ NS vs.

NOR at 0-6 weeks, p<0.05)
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Posterior Posterior

0 wks

Anterior ' Anterior

Posterior

6 wks

Anterior )
10 mm

9 43 1059 657 F HF A
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43 BMD 2 F%37 3nr g "
431 sHEFe BMD ¥ T3 dIvH
7w o] sjHze] BMD 2 7x% detuge] Aol a9 34004 &9 @
6575 Aol FHZoA= NS7F NORel Hl& BMDE 7%, BV/TVE 45%,

Thb.The 4%, Tb.Spe= 3%, Th.N+= 43% #a& &lstd i, ThPfe 12%, SMI=

3% Fo Fdad o, AR E Fold AolE HolA &dtH(p>0.05).
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8 0.09 -e NOR
»=|= 6 E —-=NS§
E £ 0.07 ) _
= &
@, ﬁ 0.05 '
0 0
0 Time(wks) 6 0 Time(wks)
0.5 1.2 - NS
g g | NOR
£ 04 £08 .. e
= 2 3
@ 0.3 = 04 ‘
-] AN
- e
0 0
0 Time(wks) 6 0 Time(wks) 6
60 - NOR 35 -+ NOR
ERE : . —=-NS
£ 50 4 -=NS§ 30 B A
= 40 ze=er] S -
(== .« v 5 5
2 30 | -
= P e S S S S ==
0 0
0 Time(wks) 6 0 Time(wks) 6
0.15 -+ NOR
=)
= > NS
o010 B
£
=
= 0.05
o0
0

Time(wks)
I%" 4.4 65779 M= BMD ¥ x4 wgku g e st (MEAN+SE,
NS vs. NOR at 0-6 weeks, p>0.05)
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432 92 F9 BMD ¥ F%3% ygnH

47mel v Azel BMD 2 727 sherlelis g 35004 el @ 4 qlnk
675 A7 el Aol A= NS7F NORel Hlsl BMDE 3%, BV 7%, MMI
A ZAes 2l sty tHp<0.05).

A dez #Fdd 5

o,
fo
N
N,
rlo
o
fuj
o
a
2k
o,
rlr
I
o
w
(@)
=2
>

C ~
0.9 - NOR # 0.3 -+ NOR
& NS i —_ -=NS £
£ .- g 02 .
= L= £
E oo £ '____/’4
- = 0 |
2 il
o
0 0
0 6 0 6
Time(wks) Time(wks)
0.45 1.10
. -+ NOR * -+ NOR *
- — -
€ g3 NS _---—"'"" E 090 NS =
] L - k) =
= o
~ 0.15 o 070
T —
- -~ ———
0 = 0

Time(wks) Time(wks)

¥ 450 6570 ddze] BMD R x4 detvE o] sk (MEANLSE, *
: NS vs. NOR at 0-6 weeks, p<0.05)
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4.4 Ao] ¥

441 Aol

dol= 1% 3

= fo@ Aolt molX

Length(mm)

9% 47 6579 %

97w o] Zo

2 A47R v

R
67F Aamel Poli

HEE O

NS7F NORell Hl&f 1% =

[eJe) S
L0 §LO]

TS A r4’(13>005)

ol
38
o

°

ol

)

6
Time(wks)

=

1 A3} (MEAN*SE, NS vs. NOR at 0-6
weeks, p>0.05)
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442 373

ssh rle] o= 19 38004 el F 4 gtk

o
o
p=-1
=
o
o,
o
)
o,
4z

6% g7m el Aol A= NS7F NORel|l Hl&] GV 22%, Gp.Th 1= 20%,

Gp.ThII & 20% r<lstA 2FaS &2l vhH(p<0.05).
oo} e YPEjE A Atol= 19 39, 31004 32k FHE gl & & gtk

L)

—
-,
g 2
=
-
-
€]

(1]

(L6 (L6
= =
e £
[t -
= 04 = 04
. :
= =
= 02 = 02
Z s
] €]

(IX1] [JRH]

0 6 0 [§
Time(wks) Time(wks)

a9 48 1 6573k A4 Aol W3t (MEAN+SE, = (NS vs. NOR at 0-6
weeks, p<0.05)
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ABSTRACT

The effects of disturbance in circadian rhythms induced
by night-shift on phenotype of peripheral tissues of

growing mouse

Seo Dong-hyun
Dept. of Biomedical Engineering
The Graduate School

Yonsei University

The aim of this study/thesis is to evaluate the effects of disturbance in circadian
rhythms induced by night-shift on phenotype of peripheral tissues ; tibiae and abdominal
adipose tissues. In the present study, 14 growing 129/SV mice (5 wks, 185 ~ 225 g)
were used and randomly allocated into two groups; normal (NOR) and night shift (NS).
The tibiae and the torsos (the 2nd ~ 5th lumbar vertabrae) of mice were scanned at 0
and 6 weeks by using in-vivo micro computed tomography. The morphological
characteristics of tibiae, the volume and thickness of growth-plates, and the volume of
abdominal adipose tissues are measured and evaluated. Cs.Th, MMI and BMD on
cortical bone in NS were significantly smaller than those in NOR (p<0.05). However,
there were no significant differences in the structural parameters and BMD on the
trabecular bone between groups (p>0.05). The volume and thickness of growth-plates of
tibiae in NS were significantly smaller than those in NOR (p<0.05). The volume of total
and visceral abdominal adipose tissues in NS was significant bigger than that in NOR

(p<0.05). However, there were no significant differences of the volume of subcutaneous
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abdominal adipose tissues in NS was significant bigger than that in NOR (p<0.05).
These results indicated that the disturbance in circadian rhythms induced by night-shift
might affect on the morphology characteristic of cortical bone, the volume and thickness

of growth-plate and the volume of abdominal adipose tissue.

Key words : night-shift, disturbance in circadian rhythms, peripheral tissue,
in-vivo micro CT, morphological characteristics, structural characteristics, adipose

abdominal tissue, tibia, growth plate
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