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Table 1 Five strains of inbred rat and their major
histocompatibility antigen (RT1) subregions

A B D E
Strain RTI —— - —_—
Aa-1 Ba-1 Da-1 Da-2 MLR Ea-I
WKA &k 8 2 3 7 7 —
W/H k 8 2 3 7 7 =
TO t 2 1 1 2 2 —_
LEJ i 2 2 3 6 6 —_
BUF b 6 2 3 6 6 —
WKA: Wister-King-Aptekman/HoK
W/H: Wister/HoK
TO: Tokyo
LEJ: Long-Evans/Jackson
BUF: Buffalo

Table 2 Barriers between the donor and recipient rats
in 3"sub-groups of group-III

23 3% 10 & (1936)

i

Ca
(Cc+Cd)/2

KUI

Cb
(Cc+Cd)/2

Fig. 1 Schema of ROI and formulas of KUI and BRI.

BRI

Sub-group Donor Recipient Barrier
a BUF LEJ RTI-A
b TO LEJ RTI-B&D
LEJ WKA whole RT1
c W/H WKA non RTI
Table 3a Result of knee uptake index (KUI) of serial studies
Weeks after transplantation
Group
| 3 5 10
1 444+1.2 5.8+0.3 8.6+1.8 6.44+0.8
11 1.0£0.2 1.34+0.3 1.14+0.2 1.7+0.1
II1Ia 0.74+0.2 1.04-0.3 1.1+0.2 1.6+0.4
b 0.640.2 0.940.1 1.0+0.1 1.1+0.2
c 1.04+0.2 1.3+0.3 1.1+0.2 1.74+0.1
mean+S.E n=2-7
Table 3b Result of bone reaction index (BRI) of serial studies
Weeks after transplantation
Group
1 3 5 10
1 5.3+0.5 9.241.9 8.6+1.8 4.240.2
11 4.04+0.4 3.7+0.7 2.1+0.1 2.4+0.1
IIla 1.5+0.3 2.940.5 2.0+0.3 1.6+0.2
b 1.6+0.2 3.6+0.5 3.54+0.9 24403
c 4.0+04 3.74+0.7 2.1+0.1 2.4+0.1
mean4+S.E. n=2-7
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Fig. 2 Serial analysis of grafted knee joints.
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Table 4 Appearance of periosteal reaction and
bridging callus in the grafted bones on

roentogenograms

Group Periosteal reaction Bridging callus
I 2-3*%(2.6) 2-3(2.6)
11 3-6 (4.8) 3-6(4.6)
ITTa no** 4-6 (5.2)
b no 3-7(4.7)
c 3-6 (4.8) 3-6 (4.6)

* weeks (mean)
** No periosteal reaction was seen until 10 weeks

KUI of group-I and II,
BRI of group-I and II,
KUT of sub-group of group-I1I,
BRI of sub-group of group-I1I.
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Fig. 3 Scintigrams of grafted knee joint of each groups.
a: group-I, b: group-II, c: group-IIIb.
The number indicates weeks after transplantation.
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Fig. 4 Roentogenogram of non-vascularized allogenic
graft (group-11Ib) ten weeks after transplanta-
tion. Only bridging callus was seen.
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Summary

Evaluation of Survival of Grafted Joint by Bone Scintigraphy:
Experimental Studies Using Rat Models

Kenji FuniMori*, Takashi SAKUMA**, Kazuo ITon*, Masayori FURUDATE*,
Akio MiNaMI** and Toshihiko OGINO**

* Department of Nuclear Medicine, ** Department of Orthopedics,
University of Hokkaido, School of Medicine, Sapporo, Japan

To evaluate survival of grafted joint, bone
scintigraphy with 99mTc-MDP was performed in
using five inbred rats. These rats were further
grouped to three according to different bone im-
plantation, vascularized autogenic grafts (Group-
I), non-vascularized autogenic grafts (Group-II)
and non-vascularized allogenic grafts (Group-III).

Bone scintigraphy of Group-I showed imme-
diately high uptake throughout the grafted joint
and the junction of the femur after the transplan-
tation which was persisted until 10 weeks. In
Group-II and Group-III, bone uptake at the end
of the femur were gradually elevated in time after
the transplantation. A subgroup in Group-III

which had the most different combination in the
major histocompatibility antigen showed transient
high bone uptake at the junction of recipient femur
at 2 to 4 weeks after the transplantation. This
phenomena could be related to rejection due to
difference of the major histocompatibility which
was also seen histologically.

Bone scintigraphy is useful to evaluation of
survival of grafted joint and it could be able to
evaluate accidents after bone graft such as vas-
cular occulsion and rejection by serial studies.

Key words: Bone scintigraphy, Joint transplan-
tation, Vascularization, Major histocompatibility
antigen.
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