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AN EXPERIMENTAL STUDY ON TISSUE REACTIONS OF ALLOGENEIC
SCIATIC NERVE GRAFT IN RAT

Hyung - Bai Chung, Chang-Joon Yim, Dong-Keun Lee, Jae-Deok, Se
Department of Oral & Maxillofacial Surgery College of Dentistry, WonKwang University

Nerve allografis as a bridge of regeneration is useful in the repair of peripheral nevve defect resulting from
trauma, and leprosy.

But immunological rejection and complicated scar formation is an unavoidable problem in the application
of allogeneic nerves.

This article is intended to study of the regeneration of allogeneic nerve grafts in rats with histopathologically,
scanning electron microscopically. 24 adult male Sprague-Dawley rats were used as the experimental animals.
A 2cm skin incision was made on the lateral aspects of limb, parallel to femur. Segments of sciatic nerve
trunk faken from rats, 10mm was resected at the middle of the thigh nerve graft was inserted between the
ends of gaps with perinewral and epineural suture method with 10-0 prolene. Obsrevation was made simulta-
neously at 3 day, 1, 2, 3 4, 5, 6 8 weeks after surgery. The results were as follows.

L. In light and electronic microscopic studies, marked degenerative change of the graft nerves were observed
at 2 weeks after surgery.
2. After surgery, blood clot fromation was observed at 3 day, granualtion tissue formation was observed af

2 week, and fibrous tssue proliferation was observed at 3 week.

3. In change of nerve fiber, there were Wallerian degeneration at early stage, decrease in degeneration at

4 week but degeneration of myeline was continuded at 8 week.

4. At 4 week, schwann cells proliferate at its cut ends to join with the distal and proximal stump of the
damaged nerve.

5. Fibrous scar tissues are formed at 2 weeks and increased progressively in 8 weeks, which was interrupted
the regeneration of grafied nerve.
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AR LRE B §3e U733 ¥ ¥ (Epineural
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SANE AR NE 239 gL N3] B o &ate YHe 6F lFREHE FH /4
g F/ASAG. B¢ F2E4L 2704 4N #94c}(Table 1, Fig. 3,4,5,6,7,8,9).

Table 1. Histologic finding of Allograft

L.LF B.R S.P T.P D.M N.A F.S
3 day +++ - - - + + + +
1 week +++ * - - +++ + o
2 week ++ + b + ++ - +
3 week ++ ++ * + ++ - +
4 week + +++ + + + - +
6 week + +++ + + + + - ++
8 week * +++ + -+ ++ + + ++

— § negative, * ’ suspicious, + ; mild ++ | moderate + + + ; severe
*L.F : Inflammatory cell infiltration

*B.R; Blood vessel regeneration

*S. P ; Schwann cell proliferation

*T.P ; Increased thickness of perineurium

*D.M ; Degenerated myelin

*N.A : Normal looking axon

*F.S i Fibrous scar tissue

Fig 3. Inflammatory Cell Inflitration Fig 4. Blood Vessel Regeneration (degree)
degree degree
+++| A +++- nimlm
++ — ++ Bl
+ +
bt . + H
3d 1 2 3 4 6 8(weeks) 3 1 2 3 4 6 8(weeks)
+ : negative, *  suspicious, +mild + ! negative, t ’ suspicious, .+mild
+ + | moderate + + -+ ; severe ++ : moderate ++ + ; severe
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Fig 5. Schwann Cell Prollferation (degree)

degree.

+++

++ —

Loalll

3d 1 2 3 4 6 8(weeks)

+ : negative, + ’ suspicious, +mild
+ + : moderate -+ -+ ; severe

Fig 7. Degenerated Myelin (degree)

degree.

+++ —

++]| M nlm

H+

3d 1 2 3 4 6 8(weeks)

+ ; negative, * ; suspicious, +mild
+ <+ ; moderate ++ + ; severe
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Fig 6. Thickness of Perineurium (degree)

degree

f HHHH

3d 1 2 3 4 6 8(weeks)

+ $ negative, + : suspicious, +mild
++  moderate ++ + ; severe

Fig 8. Normal Axon (degree)

degree.

+4

ﬂﬂﬂﬂﬂﬂ

3d 1 2 3 4 6 8(weeks)

+ § negative, + : suspicious, +mild
++ : moderate ++ + : severe



Fig 9. Fibrous Scar Tissue (degree)

degree

+4++

++

3d 1 2 3 4 6 8(weeks)
+  negative, + 3 suspicious, +mild
+ -+ { moderate + + 4 : severe
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&FF0] o|FojAo} BT,

wadZel ARE AE A7 &de 4AA
A 392 994 229 3 # (Axoplasmic flow)
o 4% FRE AFLo} AFAZANE QA
4 &4, AEA £58, 99 Vs, UeA
(Nissel body)®) 24F0] Yoluhe d ole WA
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T2 uAe A4E A$ AAAA Fde A3
AZ Qe 24ATE Aoz ARFAE
% EHA2E %7 st AW A7 Aol
dase, AAzHel U@ JYFF) 289 o]
FolHorg Rolgpw,
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Millesi®7} F3% Aol 4el 4FAH €58
A22€ AA, o4=HA AFE A Wges
e SU49E M e H3ez Y
A AR A Fojof ot €A, AAE VAL
ZA A7R& olY3td] FEo] Y= & dtedof ¥},
AR, =gl A& FPAHE AHE3tT, 7HEd
BEe He £2 ool ¥ YA, UFFHE
BUP ¥ 2 39 AARIYEAASD AR Y
(Perineurium) & # 3t 7Hsd LEFHE ¥
=& 3tojof @t} FI) &R WHEZYR
AZAY 74 det He ade2A AAA
Age 2L &4& ¥ ¥ YA4E HEXAE
AAR D A8 A& HNZ ARANA 4=
AA=E ABEH7 SAR2 T S0 Y2 &
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BA9 A7F ARERE S48 W ¥ AA
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AP 99 gEA 2dFA Beke
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AR A} & Lundborg®l AR R YaA
ol &% o] B el Aol AR A FF3t Aol
& 4%¢ viAAE gov o4H R F¢
574 gAeE L vl$ FaFY, ol o)HH
ol A&7 AN YAFTFo| o|4Ue FPH
7R o] Foj ok 3t7] wEolch. W B YA
o] &% o]HARY Hel7t IemBPE o|BZ o] F
=9 HeldXe PALH AF ol4u Y&
f7e 9%& A ¥¢ FeE Agdd.

Peterson®& 47N =29 A& &
T 23 AR YAFAM FEH ABH /4
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A SAzAZ ALF 3FARE e 24
3 PHA BF Fxe WS Holm A A
o AN dd S4dez RE g oFH
FHE oz FAUGDL PYed AeE ALY
FHL #e¢F ViYe] AdH Az staE YA
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PAEo 2 Fu A AFA ) S AE &
4 AR, 2 FFVIL 2R HDRe
AT YAZNN BF F29 HYE B2
Aldel Zast ¢4 2 WA Axrt A A
o, NAARNe] Frte BFIHY oY
ol  HAfA WEZRFe] &4te FY AAANYE
- ey qgd Fes Algdh

Lubinska®& E71$ LYol & AMg-3te FEA
7 (Tibial nerve)& #4¢ ¥ A4AF & AP
A7 o5 E4E F99 APRA FR9
Aol AL 4FFole HALd F2EH7 A
28 £39 g3 FAME] Yoz MY
oz #c.

FY Peterson®™o] 218t e FFANFA F
2oz YBYS HAE I €F 7dFAe A
23 AZHAR7 AG $9F9 71A K] @A3}A
YALE o] RUS 10893 A ABH /7 £ & 3
25473 A VA o] HAHJAD LY
2 Jedta 3.

ARAAe] dade A7) ey 7
F & dvagegs AARFRA GEZXFo)
YAa=le e Fdd 449 AR BN
A Z2to] YAR AAo2 AYH FAH YT
F e T2E Ao ANHY B ol o)y
A= o] Z4G AAFANAE oA o2 HA
€ 2YP, 2D E TR 49 15704 F
H B8R 444 wERF0] FH ARE
AANALSE B & en UEZFHE A3t
Az we}l FhE ek melA oA ¥
e FPAez FNEE A€ ¥ 5 AU
ol e A0 E FHHAEE SAHNA 4™
o2 AAYR7 feHed -3 Reg d
A=o] Aad AAAlelg A el FUAE
7} FHE 9%L e Aoz AlgEr.

FEAA o4 AUAA ol & ARy 2
I A4o gAHe2 Ui 4 e B 4
WA JeEhd il Zo] UniAY WPese
o] 4 gl AY3te] o AAol}t. wWEA FFENA
9 Y4H RE4& o7l HEH oA BE
R olygd] ¥ Jled EAL ARNgE 7
B3] 9% AL A7V A&FHo2 WY
sojol B3 AZcle 4F&0] Eohd AL
Atg gt
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I.d &

AZe WA HFAN7EY FF olAAY 4F0
Hras AYT X A3 AYAY R FHXI§
%oz BTN i AL G
B 23} wpolr},

L o] A3 AR o] J7e] WA 23
FeF 254 713 43A FEEA.

2. TeF 3973 WYl gAAAL 25 e
folx3 o g YA FHI LM IFAFE Y239
F4o] dojwirt.

3. AFER9 dse 27 g8gdde
’1219-“], 4F3REH HE7| Fo7l HANE
Zugtct. A 94FdME FAAE F£29
WAel vl

4. ABNEY AP 4F74RE FAd 2439
A FRAEEC U olFHEA fMEoE F
2571 A1Fg .

5. ARA wEZAL 2F 7 ¥4 8F74A
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EXPLANTION OF FIGURES

: Nerve allogaft 3 day after surgery(H & E, X100).

Partially edematous vacular change within fasciular structue, local hemorrhage, samill round
cell infiltration in surrounding tissue were observed.

: Nerve allogaft 1 week after surgery(H & E, X100).

In suture side, macroghage and severe iinflammatoory cell in granulation tissue was observed.

: Nerve allogaft 1 week after surgery(H & E, X200)

Degenerative change within fascisle was severe but sacula regeneration within the graft was
not observed.

: Nerve allogaft 1 week after surgery(M.T., X100).

Degenerative change within fascisle was severe but ascula regeneration within the graft was
not ‘observed.

: Nerve allogaft 2 week after surgery(M.T., X100).

Fibrous tissue growthed in implanted nerve.

: Nerve allogaft 3 week after surgery(H & E. X100).

Instead of normal nerve fibers, there was remnant of neurilemmal tubes which look like cystic
vacuoles with clear boundary on cross section.

: Nerve allogaft 3 week after surgery(M.T., X200).

These vacuoles were empty a contained pale degradated debris & surrounded by creent nucleus
adherde to their margin.

: Nerve allogaft 4 week after surgery(H & E, X100).

Scattered macrophages ad bunkles of fibroblasts invaded in the grafted nerve.

: Nerve allogaft 6 week after surgery(M.T., X100).

Implanted nerve, neurilemmal tubes contatining schwann cells and myelin sheath with reticular
strucure.

: Nerve allogaft 6 week after surgery(H & E, X100).

Myelin degenration, advanced fibrosis were oobserved.

Nerve allogaft 8 week after surgery(H & E, X200)

Incresed fibrous tissue growth, forein body giant cell was observed.

Nerve allogaft 8 week after surgery(H & E, X100)

Fibroblasts, rather than schwann cells appeared to constitute a large percentage of cells in
the degenerating neve.

: Electron photmicrography of the 3-day specimen after nerve allograft(x4,000). increased size

of schwann cell cytoplasm, axon, degeneration of myelin sheath are observed.

Dlectron photomicrography of the 3-day specimen after nerve allograft(x8,000). Loss of typical
spiral structure of myelin sheath is observed & myelin sheath lamella shows discontinuous
seperation.

: Electron ghotomicrography of the 1-week specimen after nerve allograft(x4,000). Break-down

of both axon and myelin was observed.

Electron photomicrography of the 2-week specimen after nerve allograft()x5,000). Wide space
between axoplasm and myelin sheath was observed.

Electron photomicrography of the 8-week specimen after nerve allograft(x5,000). Severe axonal
bread-down & degeneration of myelin sheath are observed.
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