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Immunohistochemistry
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Fig. 1. Operative procedure.

A sciatic nerve gap (10 mm in length) was repaired
by a 26 mm allograft in which a 5 mm segment of
autologous nerve was sutured between the two
halves of the 20 mm allograft (interposed group)
and a 5 mm segment of allograft was sutured
between the two halves of the allograft (control
group).

49 (6), F13-12H
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distal end \ morphometric assessment

Fig. 2. Cross-sections were obtained from seg-
ments of the mid-portion of the distal grafted nerve
(histological assessment and immunohistochemical
assessment) and of the host nerve 5 mm distal to
the distal suture site (morphometric assessment of
nerve fibers).



2 L RS AEARRE A IS S 72 H R O R R AR R 149

V=G 2TV, EFEHEEEE (Optiphot-2, =3 U #,
) TICHBRMEY, AMERELraEa—-9—
1B 1% AT B Mac ASPECT (Z&#F, &) ¢ H
WCHlE L7z, IR ERAERIE, SLFEMET (X
400) 124 7% &b MR EETTEED10% DHEBOA
B A TR L, SMEOHBEIREL-bDEH
AR E L, ARMEMERZILFEMET (X
1000) 12 1 #LEFCA0#HE, TSR TRK200HHE D
AHEMRELWE L7

(4) REHEMBLFRIFFM

NEBLNBREOSTOHETEREZERL, EX
S5um DHFFETR ZAER L7z, 1 RHEOERE, >»
T7+ b 2I2TI05MRER, pH 7.4 @ 0.01 M B
¥ (phosphate buffered saline, L'F PBS) T3
mEE L7z FEFRUCEZIHT 27-01210% %K
RMEIC605TBREL 720 RIZ—RIEE LTV 2
UM T AR s —F KT H B REN
S-100 ZAPUA (=F L A%k, HHE) &, Lewis 7 7
k@ MHC class 1 JUEIZH$ 2E/ 70— F VHHET
& B~ A 0X-3 PR (Sera-lab, Westbury, NY, USA),
DA 7 v b® MHC class 1 HURIZ$5E/ 70—
VLR TH BT Y A MN4-91-6 Pi ik (Oxford
Biomarketing Limited, Oxford, UK) % BT 4 CHi
EMIC T ENZ N4 UL & ¥ 72, PBS THEi#iz,
Yt F ALY FHE R (Vector Laboratories Inc.,
Burlingame, CA, USA), i ¥ 7 A itk (Vector
Laboratories Inc., Burlingame, CA, USA) * # 1N
FPik e L TERT305 ML & &7z, PBS THE
%, HENOARERLVEF L ¥ —E2 T 570
120.6% @M KkELY & A ¥ /7 — L T3055 HALE L
/2o PBS TikiEH, "VAXF T ¥F—EEZRAMNL T
k7 ¥ I ¥ (Vector Laboratories Inc., Burlingame, CA,
USA) & e &¥72, PBS Tk, ¥ 7 I/ XrF
¥~ (diaminobenzidine, EAF DAB) THf 472,
T/, —KRILEORDYIZ PBS Mz 72b0x Bl
aryira—nk L7,

R E ORI EEHMIES AT 4 CAS-200 1
A — V5 E (Becton Dickinson and Company, San
Jose, CA, USA) ICTEEMIIFHMEL 729, $7%2bb,
HEFEBEE (X 400) T2 DAB ORBIRE L EIEL,
oy bo—- VoRGEELEMEE LT, SEARIC
BWTHEL B 7O 2R T B L
L, #ifErmREaeficso 5EEEEOE S a5
RTRL7,

(5) #ratnzg
FERE, MBHEANTOZBABMOAEEDERE, &

BICBTHNER, FRENOFEEZEOFELHET
57012, —ERESHESTEL R, ZERRRE
& L T Bonferroni/Dunn %€ 4TV, fEf&E 5 % &Kl
Lo THBEEDHY E LT

15 R

1. FhEEBOHE

MBI ERR, MEHRTEIRMEEZIA,S16
BIZBOWTRHEBTHEEE 2RO Do 72, AHBET
1282 515BICBVWTHBAMTEEERROL
MolzhS, 16BICTIKTL, 148, 158 OB TH
BEETRD, 72, 16828V T BB IEAFERE
ICH_EEIVET LT (Fig. 3).

2. AEFRVFHE

xHEREE C BAEZ 12 TIE, WREES X U
RN OMERBIC) v BREERETLEEDR
FSEARRBIRE AR S N7, 138 TIE AR A I 1 i M
FREABIOL 2%, MR b KIEM
R as L T & 72, 14 TIEHEEES L 0
PARERANORFEMBBREIT S S5 2D, MEE
BEOBHALA B E DL D 1T 572 FRRRMERE TIZ,
HEBLZ A 2 BIIRMEIAS 12, WERMRE R X 2 B

(%)

fo0]
o
}*

|

n
o

Muscle weight (% of normal side)
NN
o

12 13 14 1 16 24 (W)
Time (weeks postoperatively)

Q

interposed group [_] control group

Fig. 3. Weight of the anterior tibial muscle (mean
+standard deviation).

In the interposed group, no significant differences
could be demonstrated from 12 to 16 weeks. In the
control group, the muscle weight started to
decrease after 14 weeks, and at 16 weeks was sig-
nificantly less than at 14, 15 and 24 weeks (p<
0.05). At 16 weeks, the muscle weight of the control
group was significantly less than that of the inter-
posed group. (¥ p<<0.05)
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AP

Fig. 4. The control group (allo-allo-allo group).

A (12 weeks): Minimal infiltration of the inflammatory cells around the perineurium and perivasculum of the graft
was observed (arrows). B (13 weeks): Infiltration of the inflammatory cells became conspicuous in the perineuri-
um and intraneural tissue (arrows). C (14 weeks): Diffuse infiltration of numerous inflammatory cells became
marked. Arrow shows granulated formation in the arterial vessel. D (15 weeks): Infiltration of the inflammmatory
cells had begun to decrease slightly, and fibrosis of the neural tissue had progressed. Arrow shows fibrosis of the
perineurium. E (16 weeks): The inflammatory response, with the destruction of the Schwann cells and the myelin
sheath, was most marked. Arrows show the fibrosis of the intraneural tissue. F (16 weeks. Large magnification of
Fig. E): Arrows show marked swelling and degeneration of Schwann cells and the axons. G (24 weeks): The
inflammatory reaction had almost disappeared. Arrows show the fibrosis of the intraneural tissue. (Hematoxylin
and eosin staining. A-E, G; X100, F; X150)
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Fig. 5. Inthe interposed group (allo-auto-allo group).

A (12 weeks): Minimal infiltration of the inflammatory cells around the perineurium and the perivasculum of the
graft was observed. B (13 weeks): Infiltration of the inflammatory cells was observed, but it was slighter than in
the control. C (14 weeks): Light diffuse infiltration of inflammatory cells and partial fibrosis of the intraneural tis-
sue began to appear. Arrows show granulated formation in the arterial vessel. D (15 weeks): Infiltration of the
inflammatory cells had become slight and the fibrosis of the neural tissue was progressed. E (16 weeks):
Infiltration of the inflammatory cells was comparatively slight. Arrow shows the inflammatory cells around the
perivasculum. F (16 weeks. Large magnification of Fig. E): Arrows show slight swelling and degeneration of
Schwann cells and the axons. G (24 weeks): The inflammatory reaction had almost disappeared. Large arrow
shows the fibrosis of the perineurium and small arrows show that of the intraneural tissue. (Hematoxylin and
eosin staining. A-E, G; X100, F; X150)
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Fig. 6. Number of myelinated axons (mean =+
standard deviation).

Many immature myelinated axons were seen at 12
weeks in both groups. In the interposed group, the
number of myelinated axons tended to decrease
after 14 weeks, but no significant differences could
be demonstrated in any week. In the control group,
the number of myelinated axons started to decrease
after 14 weeks, and at 16 weeks was significantly
fewer than at 14 and 24 weeks (p<0.05). At 16
weeks, the number of myelinated axons of the con-
trol group was significantly fewer than in the inter-
posed group. (¥ p<0.05)
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Fig. 7. Myelinated axon diameter (mean *stan-
dard deviation).

In the interposed group, the myelinated axon diam-
eter tended to increase after 12 weeks, but no sig-
nificant differences could be demonstrated from 12
to 16 weeks. In the control group, the myelinated
axon diameter started to decrease after 14 weeks,
and at 16 weeks was significantly smaller than at 14
and 24 weeks (p<0.05). At 16 weeks, the myelinat-
ed axon diameter of the control group was signifi-
cantly smaller than in the interposed group. (*p<
0.05)
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Fig. 8. Area immunostained by S-100 antibody
(mean *standard deviation).

In the interposed group, the maximal positive area
stained by anti-S100 antibody was seen at 12 and 24
weeks. The positive area started to decrease after
12 weeks, and at 14, 15 and 16 weeks was signifi-
cantly smaller than at 12 weeks (p<0.05). In the
control group, the postoperative course was similar
to that of the interposed group. At 15 and 16 weeks,
the positive area of the control group was signifi-
cantly smaller than in the interposed group. (*kp<
0.05)
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Fig. 9. Area immunostained by 0X-3 antibody
(mean *standard deviation).

In the interposed group, the minimal positive area
stained by OX-3 antibody was seen at 12 weeks.
The positive area started to increase after 12 weeks,
and at 14, 15, 16 and 24 weeks was significantly
greater than at 12 weeks (p<0.05). In the control
group, the postoperative course was similar to that
of the interposed group. At 14, 15 and 16 weeks,
the positive area of the interposed group was signif-
icantly greater than in the control group. (kp<
0.05)
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Fig. 10. Area immunostained by MN4-91-6 anti-
body (mean *standard deviation).

In the interposed group, the maximal positive area
stained by MN4-91-6 antibody was seen at 12
weeks. The positive area started to decrease after
12 weeks, and at 14, 15, 16 and 24 weeks was signif-
icantly smaller than at 12 weeks (p<<0.05). In the
control group, the postoperative course was similar
to that of the interposed group. (% p<0.05)
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through a once successful but later rejected long

Influence of Interposed Segment of Autologous Nerve on Nerve

Regeneration in Peripheral Nerve Allografts

Naoki SUGITA

Department of Orthopaedic Surgery, Hiroshima University School of Medicine
(Director: Prof. Yoshikazu IKUTA)

An interposed segment of autologous nerve was used to enhance the distance over which peripheral
nerve allografts would support effective nerve regeneration. Sciatic nerve allografts from DA-RT12 rats were
transplanted into Lewis-RT1! rats. A sciatic nerve gap (10 mm in length) was repaired by a 25 mm allograft
in which a 5 mm segment of autologous nerve was sutured between the two halves of the 20 mm allograft
(interposed group), and a 5 mm segment of allograft was sutured between the two halves of the allograft
(control group). Cyclosporin A was administered subcutaneously (5mg/kg/day) for 12 weeks. Six rats from
each of the groups were sacrificed at 12, 13, 14, 15, 16, and 24 weeks after the graft. Nerve regeneration
was evaluated using the weight of the anterior tibial muscle, histological, morphmetric and immunohisto-
chemical assessment. At 16 weeks postoperatively, the degree of nerve regeneration in the interposed
group was significantly better than in the control group. It is concluded that a nerve allograft with an inter-
posed autograft enhances regeneration superior to the ordinary allograft, because of the migration of host-
derived Schwann cells into the graft from not only the proximal and distal host nerve stumps but also the

interposed autograft.



