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Detection of the Proliferation of Muscle Fibers During Limb Lengthening
by Monoclonal Antibody to Bromodeoxyuridine

Hui-Wan Park, M.D., Kyo-Hyun Yang, M.D., Dong-Min Kang, M.D.

Deparmment of Orthopaedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Soft tissue related complications are quite frequent in limb lengthening. Muscle fibers may prolifer-
ate or regenerate after stretching injury over 10-20% of their original length. However, the cells which
are engaged in this phenomenon are not confirmed yet. We chased the S-phase cells (phase for DNA
replication) in the posterior leg muscles during limb lengthening by immunchistochemical technique.

We lengthened the tibiae of fifteen New Zealand white rabbits. We divided them into three groups
and each group is consisted of five rabbits. In group 1, we lengthened the left tibiae by 10% of their
original ength, in Group 2, 20%, and in group, 3, 25%, respectively. At the end of lengthening poste-
rior muscles of lengthened left side and of controlled right side were fixed and processed for immuno-
histochemical staining which could detect the incorporation of bromodeoxyuridine(BDU). Labelling
index(L1:% of positively stained S-phase nuclei) of group 1 was zero. LI of groups for more than 20%
lengthening (sum of group 2 and 3) was statistically significant,

In conclusion, nuclei around or within the muscle tissue are in S-phase during limb lengthening
which means proliferation of the muscle fibers or of the certain cells that abut the muscle fibers.

Key Words : Muscle, Proliferation, Limb lengthening, Immunohistochemistry

# AR 8 @

FEFAS AP 1217, HE

duiste ofscietie R4 e ndayd PEoa
*» B wie dautta o aedvez 4YEHRE

- 265 —



M B

ARG eE AEFEEET F A
ghod ";’%":ESP-‘* AR g2 g
Faddog sl 2xHoE
2 'z 19053 Codivillas] &lal x?g ’\TE

Hew ""‘5"351@ gton], 2ol 314 De Bastiani
T3 llizarove ASEF 93710 #2718 AR
ths Axldoeg 71EE dRATE WYeR At
#ojl glo] AREE GAT e g e

salEel wbciae] Zalel #

= X

dold £ ?il?io‘% I EdFedMe 224
o] AR F9] B2 88, 44 B9 d
22 "}E% o] speiAIEA] A7 g, &
AR, gEET § el A5 2AEy, o
FESA G AR Follop M g gl
B T e ddeg 2R AddAgel A

o] gtow], ZAHHe 43P0 98" T A4
ol # HAge 2Aog 4uid g4k YdMEs
basal laminacteliel &48, Murray9 Robbins
ol ARt dHy oy TEAEAM gaiEe o
Zpoff olef o]Fetd AAAFE BowA TR
Ao dAAcg rlggian Ssigo et
llizarovel ¢ 4ad S48 2ogg Zold

LN N
10% 72l 24dte] 8708 ofsf A,

10% ol sldrldls gkares) 8 e fe &
2o}l dojdrin gt eyt F9ReA] S84
¥of $9g rigtdo gyl Ao oz B
datd Fhsle AEE FAsAe 290 old

AAFEL immunohistochemical 7188 ol &8l

DNA7} $%51 S-phase M EE @383 oeH &
Al RS ATEGC] BslexE
kS i=g

ME 2 gy

A gsvhE 150 (F5A 2.0-2.5kg) & ¥
THEglo] 3weg vy A4z sulely BE EARE
& FAB e, BV EARE ol &8l §Y
sl FEHAA ARsiATh E71F pento-

barbital{Entobar, 4r2lek, 25 mg/kg) A= #h
HF Zdwe] 7 25 sEYE Ausln 10% 9
Bbd &dog A% F #HE: e mini~axiai
external fixator® “Faslgon Aayrst 4

S ATdA 3em shdo] HAEE HE 4} }ﬁ}
sith dEse A2da A3 B AbolelA] 1 6mm
drill bitg ol&3le 479 79 9 ¥z
bone cutter® &4 FIsgon, ¥ ¢x
Aol BAE AASA A 4% vl o] gds A
FEeA Bsd. § sAlde 9L &

7hate] Eute] o]dE HrPor Fgon, HEF

aﬂi

S B BEALR BT, % olastl 4
3 A2l AT AUE yddent ols) BE
o olg 100%= se] A2 NPEE 43R
G FEE 190N FANE AN OF B2 AE
& o) 1242505 0.5mmd Aezien A1z

Holg] 10%%E, A Pt8- 20%%, oela
A3 25%% AAMNFIEM ofF PAHHYo R
;i & Az Fig. 1), 4 608, 40%

A 28lxn 20849 bromodeoxyuridine (BDU,

Fig. 1. Radiogram of the both tibiae durmg lengthening
procedure.

— 266 —



DAKO PATTS, Copenhagen, Denmark)
10mg/kgg H9FA & #3k9] pentobarbital
7 Al ok SENE W #HEe 4
P, $E5E darogsld sEy i A4Ras
¢l Zhajvlg wgAZ] F AAE TEolew
FEeh AT b HYE 138 AER a3y
ok, BAAL Z A AR deEd g e
Ao g s gt AAEgd Al
B gepos ¥oldigon, $go] Jog g
HEg A9 A4z, 2 2H4EUE 0.1%
trypsin® 0.1% calcium chloride #9e)A] 37¢C
2 30¥7 predigestion® A% &, DNAS
denaturation® #&e 4587 T0TM 95%
foramide® 0, 15M trisodium citrate® 2|8}
i, 583 TBS buffer pH 7.62.2 3 sty
t}. BDU menoclonal antibody(Dakopatts,
Copenthagen, Denmark) & 1:2028 #2438k
BHE Mg ¥ three stage immunoperoxi-
dase techniqued o838l BDUC] AEsio 24
He s 3advos gy 2 449
& 2008F AlokellA BEE F AFE 100074% BDU
o dEsted A" M EY (S-phased F) &
labelling index (LI ai®l MZaE& %2 FAE
delstn zae] dixEe vlmsiych dFoae]
B3 Wilcoxon signed rank test® o] &sled 4
Fetgon, e vy Mann-Whitneyd4 &
o] &8ted fFelF 0.05¢04 @A e

2

BDUJ Folol AEu Aol & oY

& #eislr] fiste] YA 93T (positive cotrol)
2 odmbd fEo] b (Fig 2.) 0.8 Gy Erd
A A E 28aE s BDUE 239in
A MEHE 2008 AlokolM TEBITE Wl
10004 299 LI Table 13 o] Jely, A=
o] +& 4 wele viMdan o F9 A¥xzz
Axae 3‘1391539:123% Aot UHE A xHo]
el 10%8 A% Al e Ay oy
AEAE G098 5 ok 20%8 47 A28
A5 dizae L9 aole HF 0.74%% 1,
25%% 9 A7 4¥E5y daxZe Lo 3

Table 1.

A 1g A2 A3
H4E dzx d¥ d= 49 =z
1 0 0 0 0 0 0
2 0 0 0 0 0 0
3 g 0 0.3 G 0.1 0
4 0 0 0.6 0 0.3 O
5 0 0 3 04 i O

AMIFE 10%, A27 & 20%, 18 3 APE 5% BE
Hats o2 4943.29 bromodeoxyuridines] 2 &g 3}
HEGEEel B 2000 Alobol] ] @ abato] labelling
index B &3 89t

Fig. 2. Immﬁnohlstochemlcai staining for bromod-
eoxyuridine in cervical lymph node. Brown col-
ored nuclei (arrow head) were positively stained
S-phase cells. X 400.

Fig. 3. Immunohistochemical staining for bromod-
eoxyuridine in lengthened posterior calf muscle.
Brown colored positively stained nuclei (arvow
head) were clearly visible, Shrinking of the
cytoplasm was an artifact in the staining pro-
cess. X 400,
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Fig. 4. Immunohistochemical staining for bromod-
eoxyuridine in control side X 400.
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