thghi 74 a}s] #] @ A47H A 6 E 1994

ALY M B A 8] Folod o2t
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ol #-HER-AYE-USET
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AA 2 E 4 g EE v e 4 e E AR
oAl Fohag, FoistE 5o FoiAl oj4de] Wel %
ALY, o|F b FEAFIE @717 A5 A4
54 ZpwFolAel FolAL o]l wlEl] Do
abgelizt s F8d sljler AAsz gle
o0 etz 5ol gl abd A2A PRy
A} olabe] ole g FAAe] 4, wlElrl D A
Abatell, <3k AY B F4EH 5F F1 U H
& Pietschmann £7-¢ w43l 452 w4 7=
A glo| 4] FP4 4| ¥ Fola) L (osteoblast) o] 27}
9 A8 2 7HA] (osteocalcin) @] AYAJo] ZhAsle] Qlod
FHA A9 g4 rt Foiab ojate Fad ddler
E3dka e

Zuell4 By g Qg A4 WF #4
7} gov} o] BellAld FolgakFel HEet Ualel o
T A3 vlulsiel, olo HAEE A AWF
oz Aty AL oz ofF ovx X-4d &
F9g olfdle gix¥el FHUEE FHI}T 25
(OH) ulelwl Do} 2 4pl e Alg vIRT ZH5 2+
A AFE FAstd ol EolAIN FoiAL o] xSt
2 71Ag 9o}l Ha of AFE AlFsgch

A 419943 39 199

5 319949 44 264

*o] EEL A g BE4An 2 o FoiH L.

£ R 8xE A4ba bR 2AGEHY
oA WAEEHUS,

e W Y
Lo 4

19923 2955 199314 647t Alhgtm FAkY
Bdel J4E B 7k Eod I o4l A 7
ZAHZF B2 349 (2= 259, oA 9%H) S iAo
2 3z, olFY HTAHE 504 (48~52) Hon,
A4 7wEe] Agke g, Q4 9 oldH LA,
yaAdehE alaiez A uiFe 4e
2|7} glv BApar A=Ed ek

Az ddt A7 ARAAY Boialel 3%
€ vl A=k A S flE 309 (A 20, oA
104)-¢ o g 3P o5 Y A2 4741(45
~49) g,

A7) RAAE Foll4 Folabel odak-g »lA & 3
A% F w4 Agg, £3EFFAN, A7y AE
29z, Aoz oiERA, FFLzolsAlA
B8z, #HA7 o4, €A LFuAs 2.0gm%
ol4al A5+ A, HFAE At

2.4 49

1) S Asas ZHAal

2E iAol A i 299 FE4] AHE 20ccE
AYagn olF 10cck ¥4 A7, o ¥ WF A
Apol] o] 8-3tg omf, eiz] 10cct 25(0H) wlElw] D
o} exvjeAl FAol o83t ¥A 25(0H)
vle}a] D IncstarAle] wlAlhd &4 Kitg o] &3
of Z4sln A8 2741¢ NicholsAle] Ao
%4 Kitg o|&3%ct, a8n 2§ diztel ofF
3 4wg dlolx] Metra Biosystem}l2] ELISA Kit
£ o83l x=F Pyridinolines} zZaeleld-g &3
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stgev} Pyridinoline crosslinks| & Pyridinoline
(nM)/Creatinine (mM)o. 2 A4}t

A A E ¢¥uiNz 24§ Corrected plas-
ma calcium concentration(e}8} CoCAE <ofgh e
o) 4oz Fojge,

CoCA=Measured plasma calcium ronc. (mmol/
L)+0.025% [40-albumin (g/L)]

2) WU

E4Ux9 %42 LunarAl(Madison USA)2} o|%
oz} X-4 &4 5 DPXL version 1.2K9] soft-
ware§ o] &3] 225e] BULE YA},

3) AN

SPSS/PC*%74| 2 128 o]&3le] student t-test
2 4SS, B AaE YF+IF e A8
How, Pgte] 0.05 o3t of Aoz $oj3)
ot A shg ol

< o
L Zt3odMel Jaters W Maery A}

HEAE F 22k deE 5 Aol gizle
o, Y FobzRe S AMEFA 69.4+2
gm/L, wlz=Fo| 80.3+3g/LEA, 17BFolA
A Astslo] AN (p<0.05), YA Y¥RA=
HAY 7 BTl 30.2+1.3g/L, R FojAl
50.1+1.5g/L2A 7b4wZFol4 o8l A&t
o] ek

AST 5 ALTAE AAY 14dF o4 oz
of ul3] f2l3}A F7tslo] glolem ZTaE gl A7
(prothrombin time) & A4 7174w 2 F oA
1.52+0.4228 dl=F9 12.6+0.12%c} ZF715 o
AA=H(p<0.05). @4 Alkaline phosphatasex. 7}7
W TellA hzFrct F71slo] glich(Table 1),

2. Z4P0Me &y FUE &3

S35 FUE FHolMe AN A EFToIA
1.03+0.03gm/cm’2. sh=F9 1.15+0.02gm/cm®
off vls) F2f3tA 2sh=lo} UcH(p<0.01) (Fig. 1),
of ToAM A F£AE ¥l A%E A 1A
Tolde Al deat 349 F 1790193 A4 Szl
AE 30 F 4ol E3islo} zhFolA froldt spol &

Y

Table 1. Biochemical Indices in Each Group

Liver cirrhosis Controls

Total protein (g/L) 69.4+ 2° 80.3+ 2¢
Albumin (g/L) 30.2+ 1.3° 50.1+1.5*
Alkaline phosphatase « .
(I10/L) 158.9+13.9 65.5+4.1

AST (IU/L) 154.6+22.7* 29.2+2.1°
ALT (IU/L) 108.2+20.8* 19.0£3.1°
Prothrombin time (sec) 15.2+ 0.4* 12.6+0.1*

Mean+SE *p<0.05

2 EYs
i

1.1640.02

Liver cirrhoais group Control group
P<0.01

Fig. 1. Average bone mineral density of lumbar spines
in each group.

2t
3. ddAL KB N 2ER

¥4 F 2FAE A AT TN 2,12+
0.04 mmol/LE wixF2 2.54+0.05 mmol/L¥.c}
oA MEEo] AN (p<0.01), Y AR
A HA44 3 HF Tl 2.3740.04 mmol/L
&} hE:FollA 2,.2940.03mmol/Le g F Foll4 &
gt ol gleich(Table 2), =& ¥4 2 w97
AlE FHAY A ZFelA 1.9240.18ng/mlz A
A 279 3.31+0.31ng/ml 8o} §0)8A 7hsg
o] UAeH(Fig. 2). 25(0OH) wle}n]l DA ojzFof
A& 21.68+1.90ng/mile] uldled ALY 7w E
TFoll Al 7.38+1.00ng/mlz §2o3}A4 Adtsle] gl
elch(Fig. 3), % 33 Pyrodinoline crosslinksx|
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Table 2. Bone Metabolic Indices in Each Group

Liver cirrhosis  Controls
Calcium (mmol/L) 2.12+0.04"  2.5410.05"
CoCa* 2.37+0.04 2.29+0.03
Phosphorous (mmol/L) 1.21+0.05 1.28+0.04
25 (OH) Vit D (ng/ml) 7.38+1.00* 21.68+1.90*
Osteocalcin (ng/ml) 1.92+0.18*  3.31%+0.31°
Pyridinoline crosslinks
(nM/mM) 82.87+7.50* 43.48+3.52*
Mean+SE p<0.01* *Corrected plasma calcium con-
centration
5 —
=* 7 33303
2 340,
S~
)
£33
R
=3
g,
3
74
o
T

Liver cirrhosis group Control group

L |

P<0.01
Fig. 2. Osteocalcin levels in each group.

-1 216819

ol
o
|

738410

25 (OH) Vit D (ng/m))
l

°
|

Control group

Liver cirrhosis group

P<0.01
Fig. 3. 25 (OH) Vit D levels in each group.

£ A 7 FE T4 82.87+7.50nM/mME o
272 43.48+3.52nM/mM3Bc} §ol3A ZHr}slo]
2=k (p<0.01) (Table 2, Fig. 4),

100 —

82.8747.50

% 80

\ 1

2 80 —

g -

= 40 —

520 —

g

g ° 7

::é Liver cirrhosis group Control group
& l |

P<0.01
Fig. 4. Pyridinoline crosslinks levels in each group.

i ot
7h 7P gk Foljalol Feg Fol Al TAR
& s, oAl ol4hg el QAR E v
el D A8, A, 25 FEgol Fol dodshe
Aoz oA glep, =3 Diamond §2& 7h74w
T BAolA dxFrg Y suFdae] #xg 3
48 FAHo] wi-g EadldA AArsAsFe) &
RHE A oS Al Feke] 4§ Meloim dgloh
gt AR 2P A4S A Foiate] Qe
A A% 2 YA alkaline phosphatases} ¥ hydro-
xyprolineo] d2] AL&=En u'® ol9jolx HHY »
A T2Est el D, ¥4 e a4 $9
o] o]&=3 ek HTole FETY AFEA Eo)
44§ A xF pyridinolines} deoxypyridinolines]
ol o]l&sz Jon® iy FAYe) FUF
4357 Asted dH2 F4H, o1F ouxl X-A
4, A9 dalsh @y Fo) e o) g
I 9\1':‘}'”'18)_

Diamond 5'92 115%¢] b4 7148 FAE o4k
o2 9259 Aukiold FTULE FHY A3} ¥
TollA Hzrct gAgHe Rz fosiA Fdx 7}
48 Sgicka shodek =3 o] Ee A ZhAdelA
e ol kA visst gaeluc 3, HE g
SFolAe] FogFe] dlEe AARIEG 24 AFx
wohi sl Resch 5'9¢ 2399 ZA4HF 3=}

— 752 —



—z4 o 83 A4

o 1899 At #4245 cjAte R it F R8¢
2k (bone mineral content) & —iﬂg slod o272} M|
@ Az A @A AUl WA Y 2

ot #AAEA F Fr)E o] gasiel Yon By
stgow, ol zhzAle] FujuhA wste] Axet §
o)g A sAE sk sigich AAEe] el
AE 2w g A olr) vk dl &l
Al o]F oz X-A F54E ol B3l s34 ¥
Ax g F44 A sAFolA HRFrch FAEH
o2 $9% Furx 745 HMod Diamond Wi}
Resch 59| o3¢ Aol fAlskslz, B3 AHAg
o] AFolA AFE FAAE B A ot $4 34
o 17902 50%%ch

Bouillon 5228 zlzw&Folal A & #AFAr}
8.8+0.7mg/dlg. H2F9] 9.7+0.4mg/dluct FA
o g ofn|glA wateha Basiedek

AREY QATolAE €Y FAFAw A 2HH
HEFoA daz2Fuc EAltH ez fosiA A5
o] Bouillon 5P¢] o-tAztel {Alslgeh 22t
A" 2R 72t 2.4+0.1mmol/L, 2.3%0.1
mmol/Le 2 F 7 Alojel]l zpo]rt gloict o@jmg
F F Atele] B3 FHFEAY Aol F F Abeld
WA gHulx Fojof oY Aoz A7t dA|ut
273E Falel Az 7h7lE Al wE A8%A,
R4, FE Fof 402 A% dw A A3k 25
-hydroxylase @443} 7t4oll o3t €3 wlelal D A
oz A7 #F §F59 M3t oz s AW AF
A A7t Ug 4 Uk AZEER oo HWjE 4]
7} 8% ez AlRHcpo,

Diamond $9¢& 3999 774H% 32§ 4oz
¥4 25(0H) ®lEln]l DAE 243 Ay gzgFic
EAgHoe Fo)il 74£F ¥ dielz, Pietsch-
mann 5% 4999 AHF $AE oz €A
25(0H) w®lepwl DA E FA3 A3 fAFAA w2
Froh B es §o8 F4E Bckn was
o) =3 Franklin 5% 1599 44 =54 7b
73w ¥2E 4oz ¥4 25(0H) =lelkl DAE
43 A3 1199 sAjeld A= ddn, olF
& 77 viginl DAA Folz agde 2adgch
A2AEe] dFelME d3 25(0H) wlelul D= 3
A 4 FEFel A d2Tict EAgHe R §935

A B4 Folojopz—

A 7}4=]o] Dimond %%7 Pietschmann 572 <
T 3et fAbsleiel czeiv Bouillon $92 3299
bdE #abE 4oz ¥4 25(0H) wiElm] DA
34T A3 s £40] A &4 o A3
v 27 elasle FAgEe g fod rast
goieta Basled Aapgel oot Auks 734—'

Ack Yabdeg °é7‘é ¥jElR] DR9] 7t Yald ¥

Ell D 3 &4E S Azl %9 #F HaE
Qlgh #¥ell o] wielnl D F449f sk, wlepal DY
23w oiHezof w4 Fo) ZlelA wielal Do 25
-hydroxylation2] el 5-of etz QP =iy
A8 ghatoll4 |A wElR] DA i 7olA
wJelal De] 25-hydroxylation #olle} 7hollA] 25
(OH) wielql Do} Flujze] wid Aoz} F3 K4l
o2 Az,

Pietschmann §7& 4979 774w x5 o4
o2 ¥4 2xcleFAAE SHY A FATolA
4.6+0.4ng/mlg 279 7.0+£0.4ng/mlxc} 52
grog fofdtA HLsUtn 2udyn Dia-
mond 525 ui4 7P§1-ﬂ $AE iAoz d3y e~
o 22412 & 73‘?& A5 dlzgrc FAdes
FrolslAl Zhasgdctn stglew, olF 18%W e Fajo
A ¥3 282747l 2.1ng/ml o]digictn
Bastgdet, AMAEL] drelME ¥A ALzl
e AT dzgFro AR fosiA
7}4%]o] Pietschmann %73} Diamond %29 A3}
st frABlg el HA 2289 AL FolM T 2
H2Zh Al A4S sl EA44] AR A 4}
532 glom® AAUFT HAolA FA exdle
Aale] av HolE FoldE 4 Fhiel oF F
el A AR NS Aol %4
£4 Az v FodE AT WA AwdAE 7HH
=, &3 A el FolHlE B o
€ @A oF% vleb D Aol ¥EHoE oY
Rog Q7R e},

Pyridinoline®} Deoxypyridinoline® 3-hydroxy-
pyridiniume] fxZAl2A  Fepale
tion) A] F7}Ele F83F Aot Pyridinoline-&
AZW Fepalel 2 EAsA L FAA Holx Ex
ghn], A2 ofelxnl FR-E A g AxzAo|
x &g, 28] Deoxypyridinoline @ ZFx 2 o}

=

A<= (matura-
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A ofe] Tk bl QepHd 3
ol uls] FAlAel ofe] AdjAo R wa A4
Zebal diabgel §e2g™ a3 pyridinoline
Abe FAAR W Feb diAe] HE & FE4Y
=F e dcta g5,
vE- d-tell4 e 712 HPLCEA Y= A8+ A

2 <ot2}zl Metra BiosystemAl9] pyridinoline 3
HE o83 BAwYEY Kits of83le] HAtef 7
AF A £dela wF pyridinolined ZAdlgch
Pyridinoline 3#& ¢]83% w% pyridinoline &%
o4& &hale] f-2l3 pyridinolineo| cHgk Al=ia o]
I 738 A3y o & pyridinolines) oF 80%%
4% 4 9oty 3bv, deoxypyridinolined}
100% o3 4h3ol olE Aoz deix grh ofg#
3ol Deoxypyridinolinen} 244 4+ 3+ Kits
Nslo] Aoz ALEE D glct

A718] whio 8 #a}Eo] &% pyridinoline cross-
links{ & ZAstel =T i viag A,
oA hzFrct A2 fosA Frts
o] itk nejnz M F FARelME F 3-‘:"7}
Z7tslel ok AztEH, oly F £4le o
3 & 89l dxE AR,

olael AAE B w Sty A4 AT
FAloll4] 23% F E4lo] Ag §Ake e+ 50%
Ax e AAdzFEc A3 A debtes oy
3 FEAL g F59 Aol W FhelAf 25-hydroxy-
lation 3ol i3k wlelwl D ZAge] 714 Fagt <l
A2 3FHc & bl FTEAle sljleErys €4 2
2B 74Ax]8] 7149t xF pyridinoline crosslinks
9| F7I2 Mol Feold el ¥4 AL ol wHEA
2ol A% T HF5 $7HE F 4 ot ol e d
Aol viehtE AZ4 fllel] ohslei e oA A o
212 U ook zelEE &% o] F Tl HaA
+ Ao B2 SxE d4dez Fojrbel fPodsie o
e7lx ZEE, & A4 ZEE, QAAT 5=
E, o4 3R 9 JA BEE 59 ol4dRT, A
2o =AY Fejol ol & AuUPA W FLEAHY
ZAGH Efol gk 4171 Qoo @ Aoz Az
ek,

2 of

RBE w4 S 7HA A9 FoiAAge s
7t Foba A gleh o shgd M 2E A Fo)
A71% A4 QA FEA 1T fele @
Az #AE wsAA gkxlql wieba D oAt
Boll, Aol 4 8 Fol 5 e r YA
Aek =7 2FEF AFE g 5hd A Aol A
= Eoja} o] o] Busln glch el BE 7
doz Qj A 7HuF B2} e ojEe]
Fofab ol el Axot HelgelE ol B} o] o
& AldEtadeh

g FA e E A 34 A di=F 30
gollA] o} oA XA F4UE ol &3l 8359
FTUEE 34 F ¥4 Fod Y 228274,
25(0H) vlelul DE FHsle] slm3tgdn 7 FolA
o FEse AEF ool 2] H8 obd 3 £l
Pyridinoline#} Creatinine-g &43%le] Pyridinoline
crosslinks]-§ ®]idle] ohg-3t 22 AAE Aot

-E

1 8359 g s v A AHST
ol 1.03+0.03gm/cm? 22 AAEF2 1.15%
0.05gm/cm?ell ®ldle] Fo¥ ZHLE BA(p<
0.01),

2) A A8 S A F AgAe A4
ZFol 4 2.12+0.04 mmol/LE. AAeN=F2] 2 .54+
0.05 mmol/Lyct felstA s SIAcHp<O.
01). 25(OH) ®|e}u] DA FAAY ZHARFTANA =
7.38+1.00ng/ml2 A4 =79 21.68+1,90ng/
mio] ul8| felakA M=ol AT, WA eame
ZAAE A4 P FTelAde 1.92+0.18 ng/ml
2 AA h2F2] 3.31+0.31ng/mlyct §&l8hA A
3= 3L =H(p< 0.05).

4) % Pyridinoline crosslinksi+ A 7474
HEFoll4] 82.87+7.5nM/mMz A4 H=2F9
43.48+3.52nM/mMx.c} §9J8hA) E7Esch(p<
0.05),
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== Abstract =

Hepatic Osteodystrophy in Patients with
Postnecrotic Liver Cirrhosis

Sung Rae Cho, M.D, Kyung Ah Park, M.D.
Joon Kee Yoe, M.D., Chung Mo Park, M.D.
Geun Young Park, M.D, In Gyu Lee, M.D.
Jeong Wook Hur, M.D., Sung Hoon Ahn, M.D.
and Soong Kook Park, M.D.

Department of Internal Medicine, School of Medicine
Keimyung University, Taegu, Korea

Objectives: Patients with chronic liver disease are at
increased risk to develop metabolic bone disease.
Although the etiology of the osteopathy in patients with
primary biliary cirrhosis has not been defined, vitamin D
deficiency and calcium malabsorption have been
suggested as possible pathogenetic factors. In Korea,
Patients with postnecrotic liver cirrhosis due to chronic
hepatitis B are numerous, however, data on the preva-
lence and severity of osteopenia in these patient are
rare. This study was performed to elucidate the mecha-
nism of osteopenia and to examine its severity in
postnecrotic liver cirrhosis.

Methods: Thirty four patients with postnecrotic liver
cirrhosis and thirty controls matched in age and sex
were included in this study group. To obtain bone min-
eral density of lumbar spines in postnecrotic liver cir-
rhosis and control groups, measurements and compari-

sons of following tests were performed: Dual energy x-
ray absorptimetry, serum calcium, serum osteocalcin,
and serum 25 (OH) vitamin D. In addition, initial mom-
ing urine sample was collected to measure pyridinoline
crosslinks.

Results:

1) The average bone density of lumbar spines was
1.03+0.03 gm/cm? in postnecrotic liver cirrhosis group
and 1.15+0.02 gm/cm? in normal controls (p<0.01).

2) The prevalence of osteopenia in the lumbar spine
was 50% in postnecrotic cirrhotics compaired to 13% in
controls.

3) The levels of serum calcium, 25 (OH) vitamin D and
serum osteocalcin were 2.12-40.04 mmol/L, 7.38+1.00
ng/mi and 1.92+0.18 ng/ml in postnecrotic liver cirrho-
sis, 2.54+0.05 mmol/L and 21.68+1.90 ng/ml and 3.31+
0.31 ng/m} in control group (p<0.05).

4) The levels of urinary pyridinoline crosslinks in
postnecrotic liver cirrhosis and control were 82.87+7.50
nM/mM and 43.48+3.52 nM/mM, respectively (p <0.05).

Conclusion: This study suggests that the incidence of
lumbar osteopenia is more common in postnecrotic liver
cirrhosis patients. In addition, its pathogenesis is related
to vitamin D deficiency, decreased osteoblastic activity,
and increased osteoclastic activity. Further studies
including several hormones and histopathology of bones
are needed to clearly define the mechanisms of
osteopenia in postnecrotic liver cirrhosis.

Key Words: Osteopenia. Postnecrotic cirrhosis
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