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ABSTRACT

Background: The loss of bone mass is usually detected after bone marrow transplantation (BMT),
particularly during the early post-transplant period. We recently reported that enhanced bone resor-
ption following BMT was related to both the steroid dose and increase in IL-6. It was also suggested
damage of the marrow microenvironment due to myeloablation and changes in bone growth factors
contribute to post-BMT bone loss. Recently, the interactions of OPG and RANKL have been
reported to be crucial in osteoclastogenesis and therefore in bone homeostasis. There are few data
on the changes in RANKL/OPG status during the post-BMT period. This study investigated the
changes in the levels of RANKL and OPG during the post-BMT period, and also assessed whether
the changes in these cytokine levels actually influenced bone turnover and post-BMT bone loss.

Methods: We prospectively investigated 110 patients undergoing allogenic BMT and analyzed 36
(32.4+1.3 years, 17 men and 19 women) where DEXA was performed before and 1 year after the

BMT. The serum bone turnover marker levels were measured before and 1, 2, 3, 4 and 12 wks,
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6 Ms, and 1 yr after the BMT. The serum sSRANKL and OPG levels were measured in all patients

before and 1, 3 and 12 wks after the BMT.

Results: The mean bone losses in the lumbar spine and total proximal femur, which were

calculated as the percent change from the baseline to 1 yr, were 5.2 (P<0.01) and 11.6% (P<0.01),

respectively. The mean serum ICTP, a bone resorption marker, increased progressively until 3 and

6 months after the BMT, but decreased gradually thereafter, reaching the basal values after 1 year.

The serum osteocalcin levels decreased progressively until 3 wks after the BMT, then increased

transiently at 3 and 6 Ms, but returned to the basal level by 1 yr. The serum sRANKL and OPG

levels had increased significantly by weeks 1 and 3 compared with the baseline (P<0.01), but

decreased at 3 months. The SRANKL/OPG ratio increased progressively until 3 weeks, but then

decreased to the basal values. During the observation period, the percent changes from the baseline

in the serum RANKL levels and RANKL/OPG ratio showed positive correlations with the percent

changes from the baseline serum ICTP levels. Patients with higher RANKL levels and

RANKL/OPG ratio during the early post-BMT period lost more bone mass at the lumbar spine.

Conclusion: In conclusion, dynamic changes in the sSRANKL and OPG levels were observed

during the immediate post-BMT period, which were related to a decrease in bone formation and

loss of L-spine BMD during the year following the BMT. Taken together, these results suggest that

increased SRANKL levels and sSRANKL/OPG ratios could be involved in a negative balance in
bone metabolism following BMT (J Kor Soc Endocrinol 20:40~51, 2005).
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Fig. 1. The changes in BMD before and after BMT. The mean bone loss in the lumbar spine and
proximal femur calculated as the percent change from the basline to the level at 12 months
after BMT was 5.2% (P<0.05) and 11.6% (P<0.01) respectively.
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variation)= 27+ 10% & 3.0% ]k
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A XA &5 A1%712] Lunar Expert (Lunar, Madison,
USAYE ol gelo] 24lollA] alaiAe] @vs
%] tlElZ (total proximal femur)oll4 ZFAsc)
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ol 77 1901910k
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7} 0.05 mlEkl -2 BARP o frofeirtar By
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Fig. 2. The changes of serum bone turnover markers, before and after BMT. Data are given as mean valuexSEM.
Immediately after BMT, ICTP was progressively increased, reaching its peak at 6 months. Thereafter it
declined to the baseline at 12 months. Osteocalcin was progressively decreased, reaching its nadir at 3
weeks. Thereafter, it recovered back to the baseline level by 12 months. Serum creatinine levels were
within the normal range throughout the entire observation period.

*, P<0.05; ', P<0.01 against the basal value.

Table 1. The Correlations Between the Percentage Changes from the Baseline to 1 year in the BMD
at the Lumbar Spine and Proximal Femur and the Percentage Changes in OPG

sRANKL(%) OPG(%) sRANKL/OPG(%)
1wk 3wk 3Ms 1wk 3wk 3Ms 1wk 3wk 3Ms
L2-4 (%) -0.36* -0.21 -0.17 -0.12 -0.08 -0.08 -0.37* -0.25 -0.08
Femur (%) -0.15 0.06 -0.03 0.01 0.10 -0.05 -0.14 -0.01 -0.02

L2-4 (%): the percentage changes from the baseline to 1 yr in the BMD at the lumbar spine (lumbar vertebrae L2-1.4)
femur (%): the percentage changes from the baseline to 1 yr in the BMD at the proximal femur.

SRANKL (%): the percentage changes from baseline in the sSRANKL

OPG (%): the percentage changes from baseline in the OPG

SRANKL/OPG (%): the percentage changes from baseline in the sSRANKL/OPG * P<0.05

oA} 3 1Yol A2 o)A A FEoR 3Hugic) 3 3%l HIAE BRI ol Hdeldieh

(Fig. 2).
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Fig. 3. The changes in the OPG, SRANKL levels and SRANKL/OPG ratio in the peripheral blood before and after BMT. The
data are reported as a mean valuetSEM. A&B, After BMT, the serum OPG and sRANKL levels was progressively
increased, reaching a peak at 3 week, which declined thereafter. C, The serum SRANKI/OPG ratio was highest at post-

BMT 3 weeks. ', p<0.01 against the basal value.
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Table 2. The Correlations Between Serum OPG and Bone Turnover Markers Following BMT. Serum
Levels of OPG and sRANKL were Determined Before BMT, and at 1 and 3 wk and 3
Months after BMT. Correlation Coefficients were Calculated from Matched time point. n=36.
OC, Serum Osteocalcin; ICTP, Serum Collagen I Carboxy-Terminal Telopeptide

ocC ICTP
pre 1wk 3wk 3Ms pre 1wk 3wk 3Ms
OPG -0.05 -0.07 0.11 0.13 0.20 0.23 0.24 0.19
sRANKL 0.10 0.06 0.14 -0.23 -0.02 0.03 0.05 0.01
sRANKL/OPG 0.07 0.01 0.01 -0.19 -0.07 0.06 0.27 -0.05

Table 3. The Correlations Between the Percentage Changes in sSRANKL and sRANKL/OPG and the
Percentage Changes in ICTP Following BMT. Serum Levels of OPG and sRANKL were
Determined Before BMT, and at 1 and 3 wk and 3 months after BMT. Correlation Coeffi-
cients were Calculated from Matched time Point

ICTP (%)
1wk 3wk 3Ms
SRANKL (%) 0.06 0.24 0.37*
SRANKL/OPG (%) -0.11 0.34* 0.20

ICTP(%): the percentage changes from baseline in the serum collagen I carboxy-terminal telopeptide.
SRANKL (%): the percentage changes from baseline in the SRANKL

SRANKL/OPG (%): the percentage changes from baseline in the sSRANKL/OPG

*, P<0.05 Against the Basal Value.

% " OPGS} ICTPAI0]9] ko] AshiAp} k=] o|AE Follx AAIsAslS, 7S, 8k
v AR o & folsiAl= )t (Table 2). &L} TFAIsold, dar b 2 WERIEH ghE ol
7+ A7 & ©% RANKL, OPG % RANKL/OPG] uEAEE 4= glow, Frhgs wel o|4] & E| WAy
7124 Xel] tigh Wi3ke2t ©H osteocalcin 2 ICTP2] T A dTolth T AR 5 ZYRAF|A
Z1A]ell gt vskgAtele] AktAlE gt Azt 3 A 1dE]tell F438 F44e] fHkEe] 5~10%
ICTPS] ®i3}gol] tislo] o]%] & 35olli= RANKL/ o] ¥ gl e 2 ot wAgcla Bt
OPG2| Hshga}, o]4] ¥ 37l olli= RANKLS] i3k v} 9lowm[12] Canastaneda % = o4 ¥ H
7 SARCE Folgt o] AIAE W 33.671e] 7k AES] 33%0ld IS
ASAr} (Table 3). 18%°N14 Eth85-& W& = AUk Harsldck
[13].
o ZYRA|Eo|A] T HbAsl= FAAollE vhakdt o
947} Pofsl=dl Ake] 7|AARE zAle] oJk,
AgAQl vk Agke] X5 WHog Av)e]Ae] AR71sAsS, o AAtSTARke] o) 1l X8
Aei=lol] wlg) o] A% g AA=|gl o) o] 2 Qlsk A3l A8k 2B|Zo| =1t cyclosporine 5] H
o] AL HaL o= Aok ekl =R JAA|] Ago] Fadh Qo g defA glom[7,8].
AlZAZR] Pls X852 o] &5 v ZERAE o] 2lol| = AR5 o] F HAMAAZA Bl 318
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