B E|

7V b7 XL ZREIHEOEBERIZICOVNT
LTV, B ELT, SRR EED, R %Y, N e

F—97—F (Key words) : 1. 7F L ZJit (FFHE) (Achilles tendon)
2. JETIWr (tenotomy) 3. &8 (repair)

7 L AMEOBIERE ) L BEEBRIC OV TEMIZEANS 2012, 79 tOT7F L ZAEEYIMIL T, #I%EEES
12, R 67 AKE CBREEREABISR L2 3 HRICEROWRR (BEE) &, Rorulaffkcrzshn, 1
TR IZ WA SRR ORESHRRTHEAE L Tz, YT L 2 BEDRAFRICIE, BRROMIOEL % £ 5 IR E 2 2 Ui
e (HE) (SIRC - T, BAHEIIE CHINRE 25 S i il (REEM) A3, 3 HRICABUEIL, 1, 2
BRI 7248, 4EBRDEIIRAD Uz 81, 3 HRICIKBHEESO IS DBBE S h, REICHL T
MHIEAD,  2ERITIIBEIBOUIN S N ONERIZ & ZRBIR X N7z, 4ERDEEIAD L7z, BEEOMGME
e & BIERHEE, 3 HRISIZZ Uo7y, 1, 28%ISIIEML, 487213 ZEA RIS > THYI L T
D Wi & AR L 72t & OXPNENEEZ 5 72, 4RI SO ERTRE2r R oN, 3, 6 7 ARICIETART
DFANRETHE BB E N

AFFT, 7 F L ZWEOBIEIZIINENES & R PR S AR OSHEEEMITE 2B D 0, 2RISR EBEPRAICKL S Z
EAIRE I NI Fz, ABEBAVLES LS 6 ERE TIIRE U RBHEHINS Z LWL K/ Ty b
Lk M TREAEEDD, THFRLVARESENEHEEE & R 5 AR IS EsE 2 21, 7 F L AR RIS S
BEAEEIRT 25 ATEEICHD, Ve )T =Y 3 VORBRNEZFD S Z LN TE S IHEEEZRRT 5.

T = Wiz, LaL, B, REEGED X 7 2 E I % 6
= < L, ZOmEEA O TREA o MBI 4475 2
7 F L ZJEmrEE, 30-50 (RIBMED 2R -y FES L2k T, AR-VEFICH LT RIFAREE
IS B RET 2 1Y, BEEBIE, BHTESs ElEIhTW3Y. 7,79 7T “¥Ty,
T3 e Vyry I LzEERERIZTHNOZEH Ttk & RAFFOE T, BIE S N HORER, FEEEN
fitfma Lz 2 EI22EL, MLWEZORPI BEGWN S-S WESH D, RIFEENRE SN
WrEd s 2 BT, SREEBmICSiVVEAERBR TSI L TV, BEEERLCHERICLELLIZ OV TE, £
ML R e LT, RIS U Ca Al & A V=R AR
AL %25, RICE AL {Rest (&Hf), Iee (WA, AW TIE, RAPRREEE LT, BOBEE, B
Compression (JE3H), Elevation (3% )| 247> 9. % ERERLBEIZ 2 B HBIZOW TG 5728, Iv
DHBOT F L AR RIS 2 hHE e LT, I FOT L ZREEYIN LT, #ARAEEEESIZ, 6 7 H
L7z afEed 5 Pk e, MERAETT S 24 BN b7z > TIEH B # Mfemic s Lz, &
ETHEET DHREHEEN D 5. FHREE L RERED U, HEOFHEIT b 5 BIFEHHED H®RRH 2 E D K
EBENENMIIONTIRIEXEAHER2CSDT B 512811 T 52, EOMIEAHOBEIZEE LT3,
b BN, NS, FEEGNIETRRE E 72 3R BOBERCEE RS2 R T eELons1E 08 E
AHVSR, BIAGNIEFREESHWS N TED, & DEHIZET B ITEHL .
HO—WIRRPLWGE M FEICANGREIRT 2 ME R H
% WD B I PIRRE S R BRI A & OEHEIRITE A Rk

MaHETHS Y. 2F—yREA I, @Rz M#EFHE
DA T L RHHBOEIHRIESI KX D L2E 1. KREMWY
T G LTl 0 5 (REEEIEIES & S hT 8 JAlED Wistar 7 » M 38 )L (fKHH 173 +7.4¢g)

- Repair process of the rat Achilles tendon after tenotomy

- 1) IBERFRFEGIREEEIRR  2) JREBK R AP R AR AR 27

© iK1 T734-8551 IARTEIXEE 1-2-3  IARARPRFEGIAME =R E RS Y I —
TEL 082-257-5410 FAX 082-257-5410 E-mail : kawamat@hiroshima-u.ac.jp

RERFREET Y v —F )L Vol 6(1) : 32~42, 2006

32



JERIREEY v —F )L, Vol. 6 (1), 2006

O BRI IEX Y P YL E 2 — )L (45mg/kg TAE)
EIEIENES L, SEICRCTY ZF LT —-TILERA
7z, HRBEESRINOKRE AU L T L A%
THL 2z BIEMZEOTFENE T FL AFEORE
PR T8 & B 4 i o vh e T BRI BT L 72, Bl
P, HED VAT & 3o 1 R T & 2 2l L 7214
IO A NFITTCOMEIZR L CREERA L. Ty
MIVIER 3 H, 1,2,4,68, 3,6 7HICT—FL
IR CRBR L 72, BINORE#kRE L%, 7L 2
Ji A B S U U, TR A & RS & SRS
TR TYIMT LT, 7+ L ZEAFFELL 72, AT
ELT, AL T 1EBRICERLZT v PO, Tl
L o72/E7F L ZAEEFHHL 2. KFERIL, TAEK
FERFPENZE SRR F £ v & — OB EEE G PR R
ZDIGRE LT THEIEL 7=

2. RFIEMSREE
L2700 20 (BFE30L) &2, ¥V —RD6%
FH Y P TLEBOAEILZEO FICEE, KR
EhdkHicikploFmaeEr, WREZERTHHL
AIRY R TRERE L2, 2 )4 2 &y N THiY)
(7mmJ&) L, ~=brFv )y - xxvvf@E (UF
HE ¢ta), B KO TR, MBS -7 v LIS NKIC
B RIEREEIT 572, EiOoWShroqEk, )
Frid BX-51 22 (+) Vo3 2, #igt, HA) T
B L7,

3. ®ERE

WU &2 F 74 Y — 0w <5 MRz %, 7+t
k10 ArREEEE U, 0.01M V) v ERiEfE A BEA) R ik
(pH 7.4, LT PBS) TS5 MuEE L7z 0.3% @RI
ARE A & 7 — LT 20 43 AL U CHLRR D R P~
FF A4 —EEPHIL, PBS T2MH%& 5 5MHgkSL 7%~
%, 1 %IEH v < Il % &3 PBS & HWC 30 3/ 7
Oy ETol. TRy RS ERT, PIE
25— Pk (C-2456, Sigma, St. Louis, MO, USA)
EHMAI 2 5 — 7 ViR (C-7805, Sigma, St. Louis,
MO, USA) &4 4,000 f5AMT, MENKD~— 5 —
T » % PECAM-1 (platelet endothelial cell adhesion
molecule ; 4 CD31) 1Zxt4 % Pifk (550300, Becton
Dickinson Biosciences, San Jose, CA, USA) Z 250 fi5
BT, WFhr % 2 KRG X272, PBS T3 [H#%&
5y L2, ZWRbikE LTt F ViR~
7 Z IgG (Vector, Burlingame, CA, USA) % 250 {575
T 1 MKIB X ¥ 72, PBS ¢ 3[4 5 ML 7
%, TEv vt FUELSEK (Elite ABC, Vector,
Burlingame, CA, USA) % 50 {50 C 30 77 WMIG X &,
PBS T 2 [nl%& 5 5y vk, 0.05% 3, 3-V7 I /X

33

vV Y VIUEREE (DAB) & 0.01 %@L AKEE G
0.05M bV 2 —IEREAWR (pH7.2) T 10 /¥ L 7=,
ZhoDEEXTRTERTIT 72, 20OHK, K, &
WL, TvFI =2 —THALZZ.

4. EFIEMBEHE

BIAHORENE, U3 H, 1,2, 4, 68 (&%
3PE), 3,6H#H (KEFLPL) IERELL 72, BRELL 72
AEHE, 0.1IM VY VERRE 3 %L X — LT ILT k& Fik
(PH7.4) (232, FAREMECBRL ARG T F L 2
Jil D& HE R rh g & HEW X B R TR L, UE e
bo (VAL I A5 Ak ! 117) RN 151 MDA i e arels Sl W 37 {77 s
L7z, 20, 0.1 M) VRS 1 %IBL+ 2 I A
W (pH7.4) T2, 4CTHEEL, 10% > 2 Wik
T3 M 10 rMvEd L 721, 3 %EFfE Y 7 = L KIEWE
T1HER, FRTToy 2 pELE B E LA %
J—=LRHITHAKL, BL7oL v CERE, THEF
URIIBICA L7z, YL 5 3o a b — A UMY
(15mm/E) #/E8L, 05% L4 Yy TL—E05%
AUWEGOWETYEL, HEIMEE oRig L CEER
BAEAZ. YLFF 30— ATHEYN (0.1 pm
) EAEUIL, B I E s T UBHTHEL T,
JEM 1200-EX 7Z@%E Fmss (JEOL, Wi, HA)
THEIE L 72,

&
1. EMDIREE & AIREIE
TELVAMEAEYIM LT3 HBRICEWEIT AR S h 7
2, LEBOBITIRIEE LR TH > 72 2% XD,
BIEHE BN AR KDL Z D &AL 7. &
BHEEUEC IR RIS % &, 3 HARIIZO ki,
MBS THRAND 5 7235 DOKEA I TR - S hTn
72, THEBRIZIEZAETO T v b THOWNRAA A WRIRD G
GRfETHERE L Tl D, BRI DRSO AN L TR
BEABRL Tz 2EBICIBEEHO MR AR A
AN, METAL o Tz 4ABRLBEOMORE
A LT eh, 6 PHBTEIEEDOED LD KA -5
7=,

R

2. EE

1IEH A7 5 L 2 &, IRIISHIS TES, e
BCBIZRT 5 &, KOBIBRHED T 2 A 00T - T
PATISEIT LT 7z, IBIERRMERTIC IS, Bl ok T
IEF IR OB BIERHE SR S K5 ISHHEL (X1),
FEME DR & FiOMIIRIE &L A ERB8 b i - 7=,



3. XL ARYIME

3 H#%IZIE, YIS O 7R Tk, 5B
BRAERNZ, BEASHIIOERTIZIIR U - TR E A B i
Pilae BbhsMlan Bz (K2a). it
D Wi & ABEES & ORI T, BEHORIIZE,

1. 7HLXAROXKKES EE7XL IR
ROBIEHRAED A D RTINS AT ISR L T .
JEORRAE D RN et F- e 2R O = ORFD) 2R &
%. HE 3uta.

2. 7& L ZAROXKEER. K3 B

LR R e 2 & ORI 2 B e L 72 (K
2b). RIEGHETIE, BOBKAEIE, [Bla5 -7 v
WRFE 720, MBS —rYi3gEshro7 (K
2d,e). BEHTIE, 1Has—rYid@BoRED S

7, M 5 =7 v EPEO RS DB S ho 7.
I 1E, BEBELOMEEMME T LR A Nh, &
BEiC3 B sy, ROBABTIIPHTH 572 (X
2¢c). ETHBBITIE, BOFRIFBIEL A ZFHOT
B A3 FE ) 3 Ze E2F i 23 D R S 7.

b-d (&, UEHGETIH OIZIEE CHE 2759, a. MITE O B 2 SR (RN R 2, BIESMEOROMIZASh 5.
b. #E MY E 5 TV BIEDBIEES (R) &FRAFES (T) OBF T, BEEIZIZLRORIEME L ch 3. HE J@.
c. BEIBOREY (BEOLET) (IS BHMILEN AL NS M, ORI BELITIZRY 5h i, PECAM-1 REGE,

d T35 =7 id, BOBMAETRCGEE 25, BEETIHIZEAERE S A0

I35 =7 v iEgE. e BB E

HEBIC RO T 7 — 7 VgEnEg e nsg, MM s — 7 v RiEgE,. M5 e a5 — 7 Y OREgEEid, LTS E L.



IEKRIMEZ:Y » —F )L, Vol. 6(1), 2006

LIS, BB e ORISR TS 572 (X a7 -7 VEIEORMESF/EL, BIEBOH IR T
3a). MO TIIMFME,2 3 HRLD &ML, a7 -7 BEEofiteBliss iz, £, ROKLF
JED W= 89 2 BEEEIZIE, BB CHIRE A E S0 ORS A 1M 2 2 BBl S e s, 1818
EAANEROMIA MW L Tz (K3b). RERET HOBMINEZDTH -7 (K 3e). EFHEMSITI,
&, BOBRAAEBIZ TR 7 = gL, Mo T —  JRORAENICIE, BEFMTA B IEHHER S 8l% & h iz,
FUEBETH o7 (K3, d). BEMICIIHHEEM BEEIE, RS 2 A S, MRS 3R
ffa & Bbh 2 Mgk O M2 R EIZIE T, Zhoo #ErEiEm iz (X31).

MR 2 B A A D BB & h 7z, BEEEMIC I

3. 77X L XARBOXKEE L. CIH 1 8%
a, c-eld, HEMLEUIR OIZITH CHE. a BOBEER) LERAB(T) OBFHILRNII TS 5. HE B, b, BEREBOHA
18, BRI E 2 8 & A R R OMNE 23 B I ATV S, HE B4, . TR T -7 i3, BROKAAE TR R D,
AR PTG E > T g, d BIEERICITE D 5 — 7 VIO OBHESFIEL TV 5. e MEOTRAFBR MBI M
DFGERETIE, RN LB OMAE BB SN 528, BEEICME AL s n, f BEBEHEEROBIE. Ml i
EE T, MlECDROBERGEN R TS,

35



2 %ITIE, MO OBERMEE 1EK L0 1F /NS, BEOFREE, BIEE, RO K5 A %
SNHTHY (K4a), BESMEOMICHZENZE BEbh  CRohZ (K4de). B EAMBECIE, HORTLIZ,
BAREEOMIA L EAAMEL T (K4b). BESIC  HEHEOMI 1%L & LB BEST
1, 1% LD S 2 < ORI & IBIFERHER 5 D, &, ORISR - T, SER s IERIZ S < A
MR R 0> Rl 7 1601 2Nk SME R 23 & - 72, IEGLE T, bh7z (X41).

HEDFRAER L BEH oM 71z, 1HMEMMa s -7V
PEOMENBIZ S h, BEORRAFE & IBEE TR afE I
RO oL, 57 (Kde, d). 2&DOEDEM

4. 7HXLXABOXKEEG. CI#28%.
a, c-eld, UEMEUIN OIZIZE CHEF. o MOBETR) LA (T) OBRIIAWNETH 5. HE B, b, BIEIBOIKE.
B e O IS M 28 B A M AFAE L T 0B, HE . ¢ 1RO =7 Vi, BOBRMFEBEBEETas —r v ojrE
BEIZZIRO oA, d 2T -7 13, BORIABEBETETI 7 -7 v OREREIZZEIRED Sk, e HORH
RIEAEBZF T, BESICLMEIBE SIS, . BEBOEWE. 1EOE O XD MM OBIFERMEO =ML, Hif
LA o Rl S BdS) 4 B EE S A S R B,

36



IEKRIMEZ:Y » —F )L, Vol. 6(1), 2006

4 AL, HEOFRAFH S B OBHI AR TH -
72 (K 5a). MEOFRAFROBHMEFMINIIAEAFERTE 7= 5
7=, B RE T a5 72 (XI5Db). @ T
1Z, BEOTRAEIZ TR T 5 — 7 VRO #HED EEr Tk
WHIZE > Tz (X 5c). BIEEHIEER OROMEIC
FRIL, ZEOBIEMESMIOAIRICHES L Tk, 2
FARIZ N D &AL D TH - 7. BIEHOR
PEQLETIE, 2B LD T - r U RS S h

X5.

WHEN R Z IR L Tz, MM s -7 Vi, 2H% &
DY@ 572 (X5d). %72, 6flh26lT, BE
SR THRE RO LRI 1, 2 Mg hz. BiE
I BRI R A OIS A, DEgEgt ez (K 5e).
BPEMEITIE, RO & BEER Tl ic K& o
JBIFHRAED L S 3, 2 < DR W BRHESHIE A3 ek D F il
FENZEAS BlEf S H 72 (K51). 72, 3f#Hh2
B TIEAEERIZ G AR S .

‘

SR T Y [ SHETS l :

7 X L ARORIREE G YK 4B%.

a, c-e 13, AT U OIZIZ TR, a. OB (R) & AEH (T) OBERUI AT, BUFRAME AR L T 5. HE B4,
b. BEDIRAFBOERAG. MHIFAEBNOMBMET NI, IR IR IZmETH L0 OnE <, IEFEORIZHML Th 5.
HE %¢th. c. 185 — 7 VEEEORMESEE TRORIZA S TWS, d a5 — 7 Vi, PFElEMET U CELS i > T s,
e. HEDFRAFHRLBEEI IS D BOBIRIZUE A Z MG S BIR X NS, L BEEOBEIEG. SR L, o Bl misin -
THEAIL T3, Gl 2585 & i LT, I 50 2 IBERHEOREA L <, MR HRE 3D w0,



6 JEHIZIE, MEOFRAEBORIFHRMERNZ (32 w25
% < OFHMEFHINE S, MO BT IAICES L, EH 2
EHMIL T (X 6a). 3HIAHIT, BEIBIZHEM
faDER A LRI Bg x 7 (XI6h). fEfETi,
JEAAAT 183 5 — 7 VB ERAHED FOIRIZ R 0WHT - T
EfFLTWE 0, M35 -7 i3, HEOREE
EEIBOM T 4tk &k D & Ye@nidinr -7z, BTl
BT, BEEICIE, B TR PN A 1 -

6. 7¥L ABOXRKEEG. YK 6ERE

a. BT AR < MBEIZ R, £ ROBFHHE
DD BMAIN - THIEL TR b, IEHORIZ K< MT
W3, HE Bta. b, BEEIZEIER S W= gegfilao 5, ik
R ORI S BOWENESBE X 5. HE Y. c. K
T oD T BEAG:.

=il 2 BiER & v, I OE & & 2 5hiz (X 6c)
3, 6 7 ARSI, BESNROBIFERMER, Hiv
WAL, TMas—-r U G, Iias -7 i

I Yk o 72 BRHEFAIRIZ R L, o R
ETLTHED, B 6 HEBOED XD WA LT (X
7). 3,67 HD8FEFTT, BEHORINIIZER A

E7. 7¥LZABOXKEESG. I3 HBHE.
FEAEORZIZM <, AN AT IS 2 KR OB EHRAE S B
X N5, HE Y.

8. 7HXL ARBOXIKRKEEG. tIEi6eHhBE.
a. BEMICER XN E. HE G4, b . Btz S 8a
X h5, HE J@



JERIREEY v —F )L, Vol. 6 (1), 2006

FEo 7B E L, Bl & RO PR O R & 238
wahiz (X 8a,b).

zZ B

7w bOTF L ARG, E1ETERO S A
Mg s me <, Ui, 28%ice—2&kD,
ZOBIBLZIZIWD L. BOFERITHEIT—7 v
&, YEBIZEEMU C 4 BRI ORTTEER & XA T &
BOREEIZA 72 L22i->T, MOBEIIZ 2 HED I
LATHY, 4MEBLIIIBEO KIS E2&1TE
EREEHML LIt 3 L Bbhlz. 2Dk S ICOBHER
RifictdrZ &k, VY T—v a3 v aEBELDFEL
FlGC % 2 ATREME AR5 5.

1. BEETE

Ty DT FL A, FHCAUE L & TEEPH»IZ
BENEA, 4B UIELS &8 6 BHRICITKEBTD
BIEAEKRZ B EHEM &N 5.

Murrell 57 1%, 7 v M&FHL, 1) 7% 2
ERIEAOM YN LR, 2) 7R L 2l BIEEAO
fAEUIMr LT 7 & L AWl EES LRE, 3) 7L 2
U U CIEROIITR L - A B L 72, %5103, 2
DR A AT L 72358, WA T v FoREE= 3%
EZZ 72N, ST THERRICZET L > e RTn
5. KWf7ETlE, Ty bOTFL RS G EUINL, B
dAES ST, ¥ 2AMEE S ThTICHENEE) & &7
2, Murrell 5 7 OFEE» &, X7 Z[EE DA HIZ K
BN LN EHERIX . U 2 EBITIE,
o, MBI 5 -7 v eMENRDS L, MHEFHTROM
NEPEE Th -7z, 4%, REEFHITE i
LEMAL DML E IR L= Z L 5, U 2 M % DO
IRSBENVBALYTH 5 L& 2 5z TR,
[REMMa T -7 v &ES mRNA BEA, 79 M7
F L ZAEOYIM & 4ES 2RISR E Z <, 4RSI
HF B 205 Kashiwagi 5 2 OWEL %+ 5. —4,
BIEHAE, ZOHLEMULENT, 48%ICE, Z0E
I 2 TR Bl Bls L, a3 aHEe X
B A3 K e 2 B 12 % T > 72, Murrell 5 713, UJIF
15 HEDBE L =7 F L 2R, o7 FL 2je
EREDPUEN 2 FD LT3, 2ok, iz
W CE S 2125 0, 4B%ELnL, B L
6 HBICIIMBEO RISy 422, DR iZBE $ T
LEZOND. Ty bl bTEHFEDNGGE#ET S Z &
FTERVD, T L AEMEERETT & b LBk
RUCBEENED Z 13, 7 F L 2RI 5 G5
RINEY T =V 3 VORBIFHAEZE Z 55 A TEEIC
BHEBbIhE. b CERAEDMEEMB AL L

39

T, KDFRMOEKRRL ) N ) T =2 g VERIETSZ
EATEEA S L, bke S0 g, AT, %
NEN 28D, WAREA, 30° EEAL & BEE
JENL T 7 2EE L, A6 ETE 2 2 BKREL T,
IFEAE AR TV 5.

2. BOEEICEAESET 3K
FEOBIEIIE, MR BEE O 2B 53 5 &
Zibh3.

fiZ, fRHEEERE a5 — 7 v A e AAME L
THEK SN 5. OBMETHNL % & < 1T & ),
TR e T HE e o M AAE D TR E % 2R PE 5 %
MY T, WRISIEHL T3 & =3I Ml
B EET, BMHTEERT 3 & 2RO/ Maik»BigE
SN, IEEARTIE, MMRZIEE ISR, B
KTHIFEIZZ Lz, WHEIAKT LZREEIZH 5 &
FZZiohs. SHOIEET, UK 3 HZOMAEBIZE.
FEFIHE CHIR O B g B L 72 Z &, e
ML U TS MIa & 22 0, p20EmE L, WRRRE %
EET DI L AERNET 5. FEERIC 3 HRIZIE, BROFKAF
EBDNBIFRRMER 2 53 24885 L T 2 SRAfE AT A s &
N, REOETIERE S WIS - Uikt Eh
7z, F72, BEEMRIIREEIT S Z EAMSh TS Y,
fi oD Wirsiti 1 2 453 B AR CHEIRSRE 2 V3% A MR oD B a
A BT 5 Z & 13 Rooney 5 2 $BIELTEHD,
ISR L2z o Ll E D, —TF, BIEEO
sy T8 1R IS S RO e » Bl s h
722N, ThE ORI 2 < 13 REH O MK
HEXT2EH2 6015, > THOBIEICITHRRNEE &
SR DO ORHES M2 B 59 5 &5 B R & 3785 T
% 15>.

3. BOBREOT—H>

BT, MMas—rYitncIMas—ry
MeEoh, 18IS -7 iE@Mmnes2nilas—ry
BT L 7=,
MEOWIEERD 85%12 T —7 VT, D5 5D
B%EIMIAT—7rvh H5%2MMas—r R
VEIas - ynkins . IMas—rridnd—
Weyea 7 —7 0T, FICHEHE, RS IS/
TROEMEATER L, M /4252 5 &, Bt
RINZBS9 5. MAIa S —7 V3RO RERIMS
%<, ML JiXh 282 L, MIRo 2%
RLThD, 1825 -7 X DHlVEEE KR L T,
MRS R A2 52 5. REB T, BIEFOT T 5 —
TR U3 HE» 6 BIL, 2 BICREEN S D 5
7=, ZO%WIKL 72, ), BEBO 1T —-rY
i, R ORSE L & SITREBICENINL, BEPOR



RN A5 2 TnwbeErohs. Z0Xk5 k1M
MAT 7 — 7 v ORI S ZAIZIER Ol & HPlL T
W3,

Postacchini 5 ¥ 13, Wi s Lo ninsg, e
EERAL & DRI TTRA T M A L 28 WA T 5 7
DI, BIFESHEDSRE L R RTH D, B 2 -
L AN OR A B R E# e R 2 L AR L
720 F 72, AR AU L CREAIGHE L s WIRBET T
FLAREEYIWT 5 &, U4 385% T & BIESRMED R
ZEhReNBE Y. ZThoDZERs, TS VD
BOF 2136 2R SR8, AR T & TR 2o R
DRI S BRI E 52 5 Z R, BICHREE S -
¥, BEHHEORSERZ 2 7-DICBETHEEELZS
h, B2 60N T - 3 VHkGE LT 5.

4. REHREE

Sl BESBICHERCE S ERICHBLL 722, 2 OB
HIZARHTH 5.

Rooney 5 2 13, v bOT7TF L ZfltA YN LT 4 38
B SRE NI L, &FTikENE b2 Z
BEWMELLER, RLAOBREBLS —KT5. £/, It
T B I C R 2 T 5 -7y VAT A2 L
PG EhTHwE Y, —J, b 07 F L AR,
W TdH 5 2050 oK E LTid, 18
BRABED Z v 2R, IO LG8 ZE T 5
TV5A, FRZEEbr>Toan™. +3k6 Y 13,
t b+ OREFITIEM S 2 e sME O S S, 7FR L 2
MR G RO o722 L kb, BORERFIE, &
NOWUMEG P TERA PR RINEZ G 2RI L, #
MESFR S B SR SR A B &, B 2T L 7z & HEI L T
W5, BOBIEEFRIZEWT, MEN2H%ELE—-7IC
L, 4BB%IEED LR, ZORHIZHD TR
Al @ig S iz, ORI K > TRBIRIRREIZ &
D, BHEFHI S 2D 57202 L
V. — 7, Yabu 5 ® IZ, bone morphogenetic protein
(BMP) 2k ->T, #HESFMINLA s Mo 2452
RS NIZUZ. 2, AAEARUIBRIC X DRI
MEENEIITT S L 6B TERFIRBE SN Ar» >
72720V, MR OB E RO L AT, BRII0RER
&> THRERPEMES AW RENRELZ LGNS, 20O
FIREIZ DWW TIE, BT RETH 5.

fhame LT, 7% L 2BEOBEREINIIEEICEL, 2
BN BBEPEAT, UL TE 416 L
6MBRETICIZLEALBHET LI LN o7 Bl
Wroune)r—va vERKT2ZET, K RIF
IS 2 EeED & 5. BEHITEO WL IZ & 2 BEEE A
e B, MEOHEE, REPEVPERINLBR L E
121, BZH5LHA b AAVREbo TV Bl R

40

%. ZOMMAZIIS 2L, HRICHRL TSI L
NTEDLEEDNSD.

X
1. LRI - BirhiE 2 BEUIWT 2 DI EHB I XT3 E. A
By R PR R R R B iR i o A i B, 81 21-24,
2003
2. Cetti, R., Christensen, S.E. and Ejsted, R. et al.: Operative
versus nonoperative treatment of Achilles tendon rupture. A
prospective randomized study and review of the literature.
Am. J. Sports Med., 21: 791-799, 1993
3. Cohen, R.S. and Balcom, T.A.: Current treatment options
for ankle injuries: lateral ankle sprain, Achilles tendonitis,
and Achilles rupture. Curr. Sports Med. Rep., 2: 251-254,
2003
4. I &, SRIMEE, SR ftl: W AAEC 2T L
Z WAL 14, EEASRESRL, 35 1167-1169, 2000
L IRREH G 5, TR EEER R 4. p. 141, BEZE R,
Hnt, 2002
6. Gillies, H. and Chalmers, J.: The management of fresh

.
H

NS
Ve

93]

ruptures of the tendo achillis. J. Bone Joint Surg. Am., 52:
337-343, 1970
7. Hatori, M., Matsuda, M. and Kokubun, S.: Ossification of
Achilles tendon—report of three cases. Arch. Orthop.
Trauma Surg., 122: 414-417, 2002
8. Hattrup, S.J. and Johnson, K.A.: A review of ruptures of
the Achilles tendon. Foot Ankle, 6: 34-38, 1985
9. Mk Otfk, LIFRFEEET F L AN PR ORI
HIshRE, 46 0 1103-1109, 1995
OOtk AFHRE: T L AR
18 : 334-341, 2001
Jaworski, C. and Rubin, A.L.: Achilles Tendon (Gastrocnemius
Rupture) . Bracker, M.D. (ed.): The 5-minute Sports Medicine
Consult, p. 6-7, Lippincott Williams & Wilkins, Philadelphia,
2001
Kashiwagi, K., Mochizuki, Y. and Yasunaga, Y. et al.:

10. BRIR 2 R — Y[R,

11.

12.
Effects of transforming growth factor-81 on the early
stages of healing of the Achilles tendon in a rat model.
Scand. J. Plast. Reconstr. Surg. Hand Surg., 38: 193-197,
2004

13. Kocher, M.S., Bishop, J. and Marshall, R. et al.: Operative

versus nonoperative management of acute Achilles tendon

rupture: expected-value decision analysis. Am. J. Sports

Med., 30: 783-790, 2002

Landvater, S.J. and Renstrom, P.A.: Complete Achilles

tendon ruptures. Clin. Sports Med., 11: 741-758. 1992

Mason, M.L. and Shearon, C.G.: The process of tendon

14.

15.

repair: an experimental study of tendon suture and tendon



16.

17.

18.

19.

20.

21.

JERIREEY v —F )L, Vol. 6 (1), 2006

graft. Arch. Surg., 25: 615-692, 1932

Mazzone, M.F. and McCue, T.: Common conditions of the
Achilles tendon. Am. Fam. Physician, 65: 1805-1810, 2002
Murrell, G.A., Lilly, E.G. 3rd. and Collins, A. et al.:
Achilles tendon injuries: a comparison of surgical repair
versus no repair in a rat model. Foot Ankle, 14: 400-406,
1993

Nistor, L.: Surgical and non-surgical treatment of Achilles
Tendon rupture. A prospective randomized study. J. Bone
Joint Surg. Am., 63: 394-399, 1981

FRHEAZE, AR © 27 — 7 R L fufE. B
HBY v —F I, 23:222-227, 1989

Postacchini, F. and De Martino, C.: Regeneration of rabbit
calcaneal tendon maturation of collagen and elastic fibers
following partial tenotomy. Connect. Tissue Res., 8: 41-47,
1980

Raynor, K.J., McDonald, R.J. and Edelman, R.D. et al.:
Ossification of the Achilles tendon. J. Am. Podiatr. Med.
Assoc., 76: 688-690, 1986

41

22.

23.

24.

25.

26.

28.

Rooney, P., Grant, M.E. and McClure, J.: Endochondral
ossification and de novo collagen synthesis during repair of
the rat Achilles tendon. Matrix, 12: 274-281, 1992
Saltzman, C.L. and Tearse, D.S.: Achilles tendon injuries.
J. Am. Acad. Orthop. Surg., 6: 316-325, 1988
Schulze-Tanzil, G., Mobasheri, A. and Clegg, P.D. et al.:
Cultivation of human tenocytes in high-density culture.
Histochem. Cell Biol., 122: 219-228, 2004

FIEE—, AZRIES, B o fh: 7% L 2R LIED
1B REKILRA RS 2 MRS, 12 0 70-72, 1999
WEWOLE, FEERZ, RG] b s &z0727
F L AREALO 1HIL BIZIRL, 52 : 437-439, 2001

. Wong, J., Barrass, V. and Maffulli, R.: Quantitative review

of operative and nonoperative management of Achilles
tendon ruptures. Am. J. Sports Med. 30: 565-575, 2002

Yabu, M., Takaoka, K. and Hashimoto, J. et al.: Ultramicroscopic
aspects of the conversion of fibroblasts to chondrocytes in the

mouse dorsal subfascia induced by bone morphogenetic protein

(BMP). Arch. Histol. Cytol., 54: 95-102, 1991



Repair process of the rat Achilles tendon after tenotomy
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To investigate the regenerating ability and healing process of the rat Achilles tendon, the tendon
was cut and its repair process was observed up to 6 months without hindlimb casting. The gap between
severed tendons was filled with soft connective tissue at 3 days postoperatively and bridged by fibrous
connective tissue at 1 week. By light microscopy, tendons showed a small number of tenoblasts with an
ovoid nucleus and rich cytoplasm among tenocytes which contained a thin nucleus and scanty cytoplasm
at 3 days. Tenoblasts increased in number at 1 and 2 weeks, and decreased at 4 weeks onward. Blood
vessels were located at the peripheries of the regenerating portion at 3 days, increased in number
and distribution throughout the regenerating portion and tendon at 2 weeks, and decreased at 4 weeks
afterwards. Fibroblasts and collagen fibers at the regenerating portion were small in number at 3 days,
increased at 1 and 2 weeks, and oriented along the long axis of tendon at 2 and 4 weeks. It was difficult
to discriminate between severed tendon and the regenerated portion at 4 weeks. Cartilage was observed
in some specimens at 4 weeks, and bones were found in all specimens at 3 and 6 months.

These findings indicate that fibroblasts derived from both tendon and surrounding connective
tissues are involved in repair, and that the repair process of tendon seems most active at 2 weeks after
surgery. Regenerated tendons are considered to restore principal tendon structure at 4 or, at the latest,
6 weeks. Thus, Achilles tendon has an intrinsic ability to repair within several weeks, which provides a

rationale for consideration of medical treatment and planning of early rehabilitation.
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