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[ Abstract] Objective To investigate the changes of serum osteoprotegerin (OPG) and
receptor activator for nuclear factor-kB ligand (RANKL) in patients with chronic hepatitis B (CHB) and to
discuss the possible pathogenesis of osteoporosis caused by chronic liver diseases. Methods Total of 300
consecutive hepatitis B patients were selected randomly as CHB group, among which, there were 95 cases
without cirrhosis and 205 cases with cirrhosis; according to Child-Pugh classification: 69 patients were
class A, 62 were class B, and 74 were class C. One hundred normal healthy people were selected as control
group. The serum OPG and RANKL were measured by ELISA. The value of stiffness index (SI) of calcaneus
was measured by ultrasound apparatus. All data were statistically analyzed. Results The serum OPG had
significant difference among the groups (P < 0.01). The OPG of the control group, CHB without cirrhosis
group, chronic hepatitis A, B and C group showed a decreasing trend. While the RANKL of those groups
showed an increasing trend. OPG/RANKL decreased gradually from control group to non-cirrhosis group,

to cirrhosis group A, B and C (P < 0.05). OPG/RANKL in control group were significantly higher than
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other 4 groups. The SI of CHB and control group was significantly different. The SI of calcaneus in cirrhosis

group A, group B, group C were significantly lower than that of the control group (P < 0.01). Conclusions
The OPG, RANKL and OPG/RANKL system might relate to the pathogenesis of hepatitis B chronic liver
disease associated osteoporosis. In patients with chronic liver diseases, OPG, RANKL and OPG/RANK

changed, osteoclast formation was up-regulated more than the normal bone tissue, bone resorption was faster

than bone formation, and these might cause osteoporosis.

[Key words] Chronic liver diseases; Hepatitis B; Osteoporosis; Osteoprotegerin (OPG);

Receptor activator for nuclear factor-xB ligand (RANKL)

KIELAF 125 NEHFHBY, LA F 28711
BFLI3000)7, Mk L 58 | E e e S AR
WO, Y SR 2 A E REEN, TR
2 AT UL B p e T AL 5 R 1 S R
BRI, A8 R 58 R A AU M B IR A
KL R AE R L H12%~55%"", I PR 1 LI 2
T8 UG AL IS AL B P, 6 R B AR A
EIGR T M E RN, RE H AT AA R 200 R
T, {HIE, AR S TG B AR HLE IS A
SEA G AHE ST L E 1R T LT R
MG 542 (osteoprotegerin, OPG) . 1
kB ARG IR FHC A (receptor activator for nuclear
factor-kB ligand, RANKL) 7K, Mg 2 A
2 0OPG. RANKLIEFRAZAL 5 1 T A2 A 28 2 1HAH
Kk, WIPRWH R0 B TR AR B RS LEE o

FRST%

. R

BENLIE A BE T 12 a2 v R 96 /4t
300045 R 2R, S B PE180%1, k12041, 4
W30~60%, THIERRA8L . ANEAT TS 951,
M VE LTI 98 A5 I IFAlAL 5 #2054, B FHChild-Pugh
TP AOMI|, BR62M, CLTMG; 43 ilad sk
TALAZL . FFAEAEBAL. HFREALCAL; e (12
YE LR R B GTE F20 1045 B AR ' BEATHIZ
TR~ 154F, P34, SfR4]: BEMLE B E
JFEE 1006, Horh Bkeon], Zetk4of], HEHEY30~
60%, “PYJEWA5S o SR E AR 6 g A 2
ITVRIT o HEBR T BERZ WA BB A 1 At — L8505
WU R B DRI . FUIR IR Dh BEURGE DL & Uk v
B W18 9 45

AT

1. BNk N GEZX A Achilles
Express P #3800, 1 % AR IR
B FE % (stiffness index, SI) FffioE . [A]HS I 5%

W B Ay (broadband ultrasound attenuation,
BUA) . H#EME (speed of sound, SOS) , SILifi
LR AR SI=0.67 x BUA + 0.28 x SOS-
420, W TAEML AT, SG—E2lHEL L
BN o

2. 7 R A R T RO TV S TR 12
Pt MREEFRECITHE R R, T = (g% 58—
IEHERANBFYEERE) (ERERATEE
IRRIEZE o PR 25 FE R IR ol e N VA By = 39 (E
B2 5B UE 25 B DL R RS, BRI AR
72 DL PRI 202, 5 M hsfE 228 i kb, DAtk
S R R R U

3. OPG. RANKLIs#sE T Prfy i
HE10 h, TR H8:00H 2= Mg, &0 Bl i ,
BT —70 CKF W &M, 1MiEOPGHMRANKLW
MELISA 5 K50, 43 52K H 2¢ [ Raybiotech 4
H] Fl 26 [ Kappaild fil &1, LL4A> A 30 2 Th BE B br A
(Multiskan MK3, Thermo, USA) Kiill. OPGi®
FIE RN AR 2 E < 10%, RANKLIRF Gl iy 48 5
B Hh3%~ 5%

=L Gl

N HISPSS 1108k 34T S v 2% 3 #r, £dls LA
Yt sEoR, ARBCR T Z= 08, 2 EIEBCRH
SNKAG S, 58 Pk BERER AR TR BT e 22 ik
A R AR, DAP < 0.054 2253 B 48t

# R

o S AR B SHELNIE BUBUAL R AR

2 1 2B 98 183 A BR Y ST B A PR B ST
SHAREGIHEL (P < 0.001) o A6
el . FFREALALL . TR AL B ZH R4 C 4 i 3
PRE SHAEB#T /N, WK T X ARSI, 2R
HAASGiEY (P < 0.05) o AW LA 584
(19.33%) M¥E A BIFF R B E 2 WO REiAs . 1E



- 852 -

IR 6] (6%) WA RS, 120k L
JH 9 583 UL KA A A0 B 22 e LA it 4
E (F=9.9206, P=0.0016) , WFI,

T S UUE A OPGRIRANKLF Hs

FULEE MOPG/K T BAT W= =, XTI
M. AL AL, LB A
AL CHL RS I OPGE T A%, 75k (666.2 +
80.19) ng/ml. (4659 £ 40.42) ng/ml. (348.5+
36.48) ng/ml. (267.4 £30.39) ng/mlAl (154.1 +
44.09) ng/ml, FHALEZERBHGGTFRE L (P
< 0.05) ; XHZ4IRANKL/KE (pg/ml) HASEAT
fiifbdl. B4l. CABERWAEGE I ¥EX (P
< 0.05) , (HE5HFMILAZA L2 RIS i E X
(P>0.05) , WK1,

. %4 H A OPG/RANKLI L #

ST . ANEERTREAL AL . AT iEfb AL, BT AE
A B ZH A1 T 4k C 41 55 35 1l 75 OPG/R ANK L& i B4
%, 5k (49+£568) . (238+1.53) . (261
+£1.93) . (1.43+1.47) F1 (0.81 £ 0.68) , *f
I 410PG/RANKLEE H 44 B 25 (P <
0.05) , HMHifbAd EH S5 AL AOPG/
RANKLLILE:, ZREgir¥#E N (P> 0.05) , Jif
i B4 A CAH L % =% (P> 0.05) , H
BF AL AL B SRR AR, =R EER
HErm X (P<0.05 , WE2.

i

N EAEBAL

APERFREALA BFREALAZ

P

7. OPGHIRANKLEL A #4743 7l ng/mIHIpg/ml
1 %415 OPGHIRANKLIY) EL 4

U] Chin J Exp Clin Infect Dis (Electronic Edition), December 2013, Vol. 7, No. 6

Wit

HIRYE (OPG) & T i I8 vE 8+ 2 &
(tumor necrosis factor receptor, TNFR) 8 5 ik ik
T, AR I R R, O KBS X,
A AR RN SRR AIE . OPGEE R Bk /) B
22 I L A R 2 2 R ) s A
NK-«B& &G40 A7 (receptor activator of nuclear
factor kB, RANK) th /& Jfigi R HE PR ¥ 52 A4 HE 20k
b, k1 BB . RANKLE Pk =55
JIRE T RS B s . BT 903 W], RANKLEJFEH] 2
P Wi A M or b, BOE C8 R H BRI 4l
Mo, SREEREE Al TR E TS . OPG. RANKL
FIRANKE A IDE RS E 4 o 366 0T 240 AR RN 8R40 e 43
o TEAS A3 A R, EE
ARKKE B, AR EENEN.
10 25 T M R RN R A i R IARANKL, 5 1 i 4
o AR By A R AR A B SR T FIRANK S & 5, i
HER & 40 M P 5 o Ak, DR I A L R R T
FZET.. RANKLIE AT DL 5 B 4 i 43 W (R OPG 4
&, S PEIHIRANK RIRANKL 2 (0] () 45 &, 40
Tl R A AN AR . AFTIE R, F 2 4N
- WE A AT e A T RANK . OPG/
RANKLPZIA . 5200 B B 40 Mo i) /- A F T g, 0
PUH R (1 R A S TR o 7 B

=
=
§H
L)
%

i AR BB AFBEEBA \%}Q £
2 DAL

E2 &4 2% O0PG/RANKLI L4

R UL PR SUEAN R FORUAA A R IR D &5 2R

b ™ = R R
215 151155 S (X*s) Wi, (%) ] Wil (%) ]
AL 95 92.09 + 13.45" 15 (15.79) 7 (7.37)
JHEALAZH 69 93.78 + 12.60" 15 (21.74) 12 (17.39)
JHEALBZ 62 80.26 + 11.38° 34 (54.84) 18 (29.03)
JEALCAL 74 69.84 +10.01° 28 (37.84) 21 (28.38)
R 100 98.73 +13.19 10 (10.00) 6 (6.00)

e SRTAIEL, ‘g=3.48, ‘P=0.005; °¢=2.44, "P=0.033; °¢=8.85, ‘P < 0.001; ‘g=15.77, P < 0.001



1) 2013412 H 55745 #561] Chin J Exp Clin Infect Dis (Electronic Edition), December 2013, Vol. 7.No.6 - 853 -

FURT, 15 06 A 3 i o g s 1) 2B ML
KU, WKW, 18R B A7 A AR A
RIPIWER S M PR AR 210, s Fn 42 = DAR
W BN EREEKE T, BE, M EMNOPG/
RANKLIGAE . AN, FE 4G 7 I 72 rhopl e
SR Z 9PN PR 18 P BN DL — AN
I H AT RS S 5 B A B AT
(R L R R B A 56 2 B 7 R T 48 B 850
B RAFALH LAAE (0N 0 5 4 2R 2 DA AR 5
il BIEARAPRIREEAG G TR T
(R AENVERAE A S B R, B T s>
F R I 2 2 A AP R 25, B B K
Dk, 25- (OHD Dyt EEAEH, 75
W s i B IL- 1o, IL-6. TNF-BitAE HE 2T
VERI™, RS EFEE KNP (OGF-1) 2RI
WA, BRI 2%, RS S,
Raslan U WE 57 % B 5 0F 5 6 20 M R 45 JF IFAdAL,
(IR LT s AR b, PR AT 8 PR RR 3 Al v
IGF-17K°F- J2 BMD i 2 [4A[%..

FS A0 R 1 0 A L R o o R
SR M, R A R T R A
B WAL, BEE A E RS SR A
ST R AEZREL, IS S BN 4
A, E SR B R E R, S SO T
FAo WFICENT, BRI 45 B 40 P 1 o0 AL TS B
F L E i RANK . RANKLMIOPGHE | % ik ok 58
&, OPG/RANKLJE fi Wt pie Jsd By 41 J AR 4 Al
IR OCEE, B, mEAFRe . H
A, ZEEE NN T FARE 5% OPG/RANKLIF] Lt
AR T IEW AL, SRl g ME e 2 15w
L, X AT RS THAAE DR E L

AWFTREW, 18 BT R B 5 OPG/
RANKLIK V0] A4 — 5 742 4k, OPG/RANKL/K
AR AT BE R AT T BT B m A B R W
FLRW, WK AT R IL-64% T B4 E RANKL K 175 5
HE K. Monegal 25" 57 22451 T A AL 25 45 T A% b
(g, [RIARE & B0 B IS OPG /K T T 0 R 4.,
6 LI LA v 8 () B 3 SE A B o A8 R
A PR BT 11 98 MR 41 B 23 W K 1 R PE D W TNF
IL-1. IL-13, IL-6. IL-7. IL-11. IL-15f1IL-17,
L, T 3 s T A AT T A O e 1 T s A
AERANKL 3 1% 2k

AWFFT W7, OPGRH A JH- 45 55 16 I 25 28 i %
fik, Y Child-Pugh’y % B A7 12 3 (1 AH G PE . RANKL
b T R A A T B B R, S

Child-Pugh/y 2% A7 W 2 [ AH G PE . OPG/RANKL
LjChild-Pughsy 4% 5 9L W 35 1 SOAH DG, Bl A 4%
) I EOPG/RANKLIZE WAL /N . W57 £ W,
OPG. RANKL. OPG/RANKLFIRANKZ %[ fit %
5 T8 B 5 A1 T s A AR 0 A s it
T, 18P 4L 838 vT LA [ OPG. RANKL
FIOPG/RANKL/K A4, AT /iS50 1 40 v P
o, BB TETERG 35 R E FUs A )&
4

M, BRI A S, 12 A
AEIHIZEWAEAC, 12 PE 93 B DTAA i 1R A % B 2
BETTE B OSSR RIS I i A A
JEER R — R PR o AT TR 67 18 R TR s
BSOS R T KT TAE & 75 R I 1) 8
AR~ T OPG/RANKLI/KF A5 4k, 2 8 1k I
B BCE A I EN L 2 —, Bl
IR FIYG ST, B L2 o R i DB A 1
KA, PR R AR T .

2 & X W

1 Yadav A, Carey EJ. Osteoporosis in chronic liver disease. Nutr
Clin Pract,2013,28(1):52-64.

2 REA, KR, B, SR AR TEITT T TR AT A o
A R BE T 24 35 LT 12,2013,7(9):81-84.

3 Collier J. Bone disorders in chronic liver disease. Hepatolo-
2y,2007,46(4):1271-1278.

4 Mansueto P, Carroccio A, Seidita A, et al. Osteodystrophy
in chronic liver diseases. Intern Emerg Med,2013,8(5):377-388.

5 Guanabens N, Pares A. Management of osteoporosis in liver
disease. Clin Res Hepatol Gastroenterol,2011,35(6-7):438-445.

6 PRSI Ry 23, AR BE S G Sy . LY
JF GBI 6 4 F 20 TOLE BB R o 4 S B0 AT R i 2

FhR,2011,5(1):50-60.

7 Ruiz-Gaspa S, Martinez-Ferrer A, Guanabens N, et al. Effects
of bilirubin and sera from jaundiced patients on osteoblasts:
contribution to the development of osteoporosis in liver diseases.
Hepatology,2011,54(6):2104-2113.

8 Bucay N, Sarosi I, Dunstan CR, et al. Osteoprotegerin deficient
mice develop early onset osteoporosis and arterial calcification.
Genes Dev,1998,12(9):1260-1268.

9 Lacey DL, Timms E, Tan HL, et al. Osteoprotegerin (OPG)
ligand is a cytokine that regulates osteoclast differentiation and
activation. Cell,1998,93(2):165-176.

10  Moschen AR, Kaser A, Stadlmann S, et al. The RANKL/OPG
system and bone mineral density in patients with chronic liver
disease. ] Hepatol,2005,43(6):973-983.

11 BGE%, I, AR, S5 S YENPR S T A B 2
BiivA. IR PRI 2% 85,2012,28(8):633-640.

12 Raslan HM, Elhosary Y, Ezzat WM, et al. The potential role
of insulin-like growth factor 1, insulin-like growth factor
binding protein 3 and bone mineral density in patients with



- 854 -

13

14

15

chronic hepatitis C virus in Cairo, Egypt. Trans R Soc Trop Med
Hyg,2010,104(6):429-432.

FEAE, i, BPAEA, 55, RANKL OPGYE 22 B LK B 4141
TR AR IEB AL, BRI E,2009,30(5):4-6
Moschen AR, Kaser A, Stadlmann S, et al. The RANKL/OPG
system and bone mineral density in patients with chronic fiver
disease. J Hepatol,2005,43(6):973-983.

Monegal A, Navasa M, Peris P, et al. Serum osteoprotegerin

and its ligand in cirrhotic patients referred for orthotopie liver

Kiz, RE, R0, F.

16

T SR K B A B R Y F Az B F « B2
ol RAAS R Ze L. TR, 2013,7(6): 850-854.

transplantation:relationship with metabolic bone disease. Liver
Int,2007,27(4):492-497.

Oliveira PP, Marinheiro LP, Wender MC, et al. Quantitative
ultrasound and risk of fractures in elderly women. Rev Assoc Med
Bras,2011,57(6):651-656.

ks HB: 2013-10-08)
CARSCYwAE: PhRIE)

EACE T EAR ARG AR [T/CD]. Ak





