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Rat Hindlimb Allotransplantation with Short-term Immune
Suppressants and Dendritic Cell Pretreatment

Seok Chan Eun, M.D., Rong Min Baek, M .D.

Department of Plastic and Reconstructive Surgery, Seoul National University College of Medicine, Korea

Prevention of acute regjection in composite tissue allotransplantation without continuous immunosup-
pression lacks reports in worldwide literature. Recently dendritic cells (DC) gained considerble attention
as antigen presenting cells that are also capable of immunologic tolerance induction. This study assesses
the effect of alloantigen-pulsed dendritic cellsin induction of survival in arat hindlimb allograft. We per-
formed hindlimb allotransplantation between donor Sprague-Dawley and recipient Fischer344 rats.
Recipient derived dendritic cells were harvested from rat whole blood and cultured with anti-inflammato-
ry cytokine IL-10. Then donor-specific alloantigen pulsed dendritic cells were reinjected into subcuta-
neous tissue before limb transplantation. Groups: |) untreated (n=6), 1) DC injected (n=6), 111)
Immunosuppressant (FK-506, 2 mg/Kg) injected (n=6), IVV) DC and immunouppressant injected (n=6).
Graft appearance challenges were assessed postoperatively. Observation of graft appearance, H-E staning,
immunohistochemical (IHC) study, and confocal immunofluoreiscece were performed postoperatively.
Donor antigen pulsed host dendritic cell combined with short-term immunosuppression showed minimal
mononuclear cell infiltration, regulator T cell presence, and could prolong limb allograft survival.
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Fig. 1. Cultured recipient immature dendritic cells of LM(x200) and EM( %< 4000) finding (A & B). This demon-
strated outsurface long dendrite with intracellular prominent nucleus, numerous vesicles and mitochondria.
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Fig. 2. Intraoperative findings of hindlimb allotransplantation. (A) Inhalation anesthenia, (B) Bone fixation and sciatic nerve repair
(C) femoral artery, vein and nerve repair, (D) Postoperative finding of intramedullary nailing by 21-gauze needle.
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One week after trangplantation that shows rejection responses.

Table 1. Hindlimb survival data after allotransplantation

Group Survival (days) Mean
| 4,5,5,4,5,5 4.7

1 54,5576 53
11 23, 27, 33, 24, 26, 25 26.3
v 42, 37, 55, 46, 51, 49 46.7*

*exact Mann-Whitney test(p<0.05)
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SKIN MUSCLE
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Fig. 4. Histopathological analysis of a

lo-skin and muscle sections. H& E staining performed on the allo-

skin and muscle biopsy samples obtained from the group | & 11 animals at 1 wk after transplanta-
tion revealed severe signs of skin rejection accompanied by necrosis. Group 111 treated with
tacrolimus exhibited delayed signs of rejection in the allo-skin and mild signs of rejection in the
muscle. Group 1V received combined treatment with donor alloantigen-pulsed recipient BL-DCs
and tacrolimus exhibited no signs of rejection and minima mononuclear cell infiltration in the

donor skin or muscle( x 200).
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Fig. 5. IHC staining of the CD3, CD4, CD8 and CD25 in donor allo-muscle biopsy tissues. The alo-skin (A) and
muscle (B) revealed an reduced infiltration of T effector cellsin group IV compared to other groups.

Group Il Group VI Group i Group VI
Fig. 6. Confocal microscopy showed FoxP3 cells were only positively stained in the group 1V skin (A) and muscle
(B) tissues although small in number (red). CD25 cells were slightly stained in the group 111 (blue). CD4 was
highly expressed in all the groups (green).
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