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Nishihara,K. APPROACH FOR  HYBRID-TYPE ARTIFICIAL BONE MARROW INDUCEMENT.
Artificial inducement of bone marrow tissue with hematopoietic 1inductive
microenvironment (HIM) 1in sintered hydroxyapatite (apatite) chamber in vivo was
carried out. This research is important to disclose mechanisms of hematapoiesis and
clinical application for bone marrow maladies. From a phylogenic standpoint, it 1s
known that HIM definitely existed in the organ nearest the digestive tract, 1.e.,
spleen, in an early stage of evolution. In the second revolution of vertebrates, the
internal skeleton changed into bone tissue from cartilage. From this fact of
phylogenesis, hematopoietic nests should be able to be induced in an apatite chamber
in place of bone, if optimal structural conditions can be found in artificial bone.
Artificial inducement of hematopoietic fields was tried in muscles of dogs and
monkeys using sintered porous tubular hydroxyapatite chambers. Then, the development
of an artificial bone marrow chamber made of sintered apatite was carried out, which
was connected to the iliac artery of a dog. Not only in the pore sites of tubular
apatite artificial bone chambers but at the inside of the chamber, differentiation
of bone marrovw cell clusters of the hematopoietic field as well as osseous tissue
formation could be observed. The implanted artificial bone marrow chamber connected
with the artery was also examined histopathologically.

Keywords: Hydroxyapatite, Artificial bone marrow chamber, Phylogeny, Hematopoiesis

Jpn J Artif Organs 24(1), 6-12 (1995)

1. %% B

AR FEREF B 2EMOEOEEN. B ﬁ%kl%ﬂmﬁm\%miﬁQW%ﬁ%méK%E
HEB DK D S ~DOH#LIC L B EHORE LS LTibhTunis, ARERBEBOHE LI
AR FRRET 2T EL (ZARER) KE AEGCEELBETH > BREMCEI2LDOTH S,

SwTna' 'Y, EYoFHEESP oML, KRS BB OBEBRTIR. #K. €T 17 ADT Oy
ELTRERICRBLTHEEL T, ABBRTN pERBEICBRE S ATV, BEIRERTRS
THRETHRShTW 12, L OEIMNBSEIE N2 ERARSOE. THbbERL L UERMED

BURER BT B 0. HHEEMIO EREEE T D, LR & I 5 U I A B AR & D BRI
KB TIEAIARR I T WS, LBV TKRE HL. SHE&65 LB SBEMERIEL 72, AW
e L R BB AES BRI EE L. B T PER O F ki AR ENBS T MA THEEC B
EEATBR S N B & IEMURAHER - ISR o B~ & BIEMRAEEMAT 5 L2 EMETH LD TH S, T

BELTER 'Y, BEBROK. ALRETONFCFHAMEEETLL

LEBMELT, hEOATEEERL. INERKD

RRKRFEFEORENFEERE KERENEEICBAEL 2, BRMEOAR AL W E KD

(7113 M REABT -3~ 1) S L B A S RV o, AL ERE ATV

bepartment of Oral Surgery, Faculty of BREHAT & ¢, — MR L. TR
k??%ﬁg%ﬁgim,%dajwm b & CHFERRI TBREIT > 120

AIVIHRS 24 2% 135 1995 41

-82-



—F. EHRICE Y 2MABOFEHELICB.T/N5 1 b
OYUNRELMETEEELOND LS. BEK
BT L ORISR, Lo EKICELT /S A b
RS PV ARV TBEERETE L, RVWT, &
NODEREBELLTNSITY 9w FZATATEET +
R DHREREET -, T/NF A L BLUTCPOE
ki k ahE0=AER. ABGROATERF + »
—EERL THRAEA L. MEIEREL S 0 EiiE
MBGOHEBEMEX oY, o DERERSE
Hic LT, B & BEMoFH YT 2 ERFEN
FEREEE L1, $RBOMEEEEE L TT /(51
b EEAER D BRI F +» LS — 2PED L R O KBRS
BRicggas ey, WIETHR I h e H 55
HEEEELL,

0. EBMS &L 0k
1. PlRESR

JEx1om. E1. 8mm. EX5umDAKT /S5 A b BILBE
EAR(ETLE0%. JBEEHED A ER LK K O/ 5a 8
PR A UL BRI B30 B 120 B BRI ARA
EEBL.TRIA POENLEBHAOEELBELL,

2. HERT 32 4 b AL B O ROARE ~ O

Tam®D A{E % %> E A ldon & X 25m0 HERZ O ST
2y 4 b BB CRILEA0% . JTERFEHEDOATLR
AR L, ChE, KROFEHHOELET 5K
BB EAE L. RSV EIRIEIC L O BAI L o ATH B
HIEhBEFBES>TRUA (Fig 1) .

Fig.) Tubular apatite artificial bone
implanted in femur, radiograph with
AO-plate and extra-bone fixation, 6
weeks postop.
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Fig.2 Artificial bone marrow chamber of
apatite with spleen-resembling
structure inside, having afferent and
efferent titanium duct.
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Fig.3 Dissolved and calcified apatite in lib
marrow, 12 months after implantation.

C: cartilage HA: Apatite
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Fig.4 Cross section of recovered
artificial bone marrow chamber with

marrow tissue, 2 months postop.

Fig.5 Recovered artificial bone chamber

implanted in monkey thigh muscle 12
months postop, undecalcified section,
Masson trichrome stain. M: muscle
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Fig.6 Apatite artificial bone marrow chamber with hematopoiesis and osseous tissues,
12 months postop, Masson trichrome stain.
L:Lumen of chamber HA:Sintered hydroxyapatite

in monkey,
M:Muscle OT:Bone
HAG:Sintered hydroxyapatite granules

implanted

BM:Hematopoietic bone marrow with adipocites

Fig.7 Hematopoietic nest with adipocytes in a pore of sintered apatite bone marrow

chamber with

osseous tissue formation. Decalcified section, implanted in monkey, 12 months postop,

H-E stain.
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Fig.8 Reticulo-edotherial system with
initiating hematopoiesis observed in
artery bone marrow chamber, 2 months
postop, decalcified section. HA:apatite
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Fi1g.9 Polarization of hematopoietic
organ (S.Miki).
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