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The Experimental Study on Central & Peripheral Nerve Tissue Responses
to the Chymopapain in Rabbits

Jin Man Wang
Department of Orthopaedic Surgery, College of Medicing, Ewha Woman's University

The treatment of herniated lumbar disc has been a challenging problem in spite of various methods
of treatments such as conservative, chymopapain injection, percutaneous automated nucleotome me-
thod and surgical removeal of discs. Among the above listed treatment, Smith and Brown reported
the clinical experience by way of intradiscal injection of chymopapain with beneficial result and
clinical reports followed thereafter.

On the other hand, the serious neural adverse effects were reported by Smith laboratories since
the clinical application of chymopapain such as transverse myelitis, paralysis, seizures and hemiplegia
which is not fully clarified but may be due to chymopapain itself and improper technique. This
study was carried out to clarify the effect of chymopapain on the spinal cord and peripheral nerves
by way of application topically in rabbits.

The results were as follows . .

1) There were no abnormal gross or histological findings when the chymopapain was spread
around the sciatic nerve and spinal cord extradurally.

2) In the group of the chymopapain injected into the sciatic nerve sheath, there was immediate
nerve paralysis and severe necrosis of the axon. But the schwann’s sheath was intact and no hemor-
rhage was observed.

3) In the group of intradural chymopapain injection, there was massive hemorrhage, perivascular
neutrophil infiltration and necrosis of the gray mater of spinal cord.

In conclusion with this experimental study, the chymopapain induced peripheral neuropathy follo-
wed by axonal necrosis when injected into peripheral nerve. The central neuropathy was developed
with hemorrhage and necrosis of the gray mater of the cord when the chymopapain injected intradura-
lly.

KEY WORDS @ Chymopapain * Central and peripheral nerve.
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(- Explaniation of Figures []

Fig. 1-A. Longitudinal section of sciatic nerve at 4 weeks after intra-sheath injection of distilled water showing
normal nerve tissue(H & E, X200).

Fig. 1-B. Longitudinal section of nerve at 4 weeks after extra-sheath injection of distilled water showing normal
nerve tissue(H & E, X200).

Fig. 2-A, B. Longitudinal section of sciatic nerve at 1 week after intra-sheath of chemopapain showing edema,
vacuolization, necrosis and loss of axon but Schwann’s sheath are well preserved(H & E, silver
staining, X 200, X400).

Fig. 2-C, D. Longitudinal section of sciatic nerve at 4 weeks after intra-sheath of chemopapain showing fibrosis,
loss of axon and repairing process with proliferation of capillary and Schwann’s sheath but still

necrotic lesions remained(H & E, silver staining, X200, X400).

Fig. 2-E. Longitudinal section of sciatic nerve at 4 weeks after extra-sheath of chemopapain showing normal
nerve fiber bundle, non-specific chronic inflammatory cell infiltration and adhesion in surrounding conne-
ctive tissue(H & E, X200).

Fig. 3-A, B. Cross section of spinal cord at 24 hours after intra-dural injection of chemopapain showing hemor-

rhage, neutrophil infiltration and loss of neuron in gray mater(H& E, silver staining, X200, X400).

Fig. 3-C, D. Cross section of spinal cord at 4 weeks after intra-dural injection of chemopapain showing marked

edema, necrosis and lymphocytic infiltration in gray mater(H & E, silver staining, X200, X400).

Fig. 3-E. Cross section of spinal cord at 4 weeks after extra-dural injection of chemopapain showing normal
nerve tissue(H & E, X200).

— 324 —



0 2xe =2 AR 2E (1) O

i S RS e, o f < e g ey nes o
FIQ- 1 'A, B P I e B e S e W73 TS L BT i e
S A A R A A
e e LA b T T T AN T
S 2 g SN SR LA SR G b
o e o U e ¢ e B Ty et g Lu
AR gt et s B R el 4 g T et M
o SN T ¢ ST L L D S
et R N R e
g PO S SN
G IR T
R P S R e
P e 3T Y
e i
g

TN g bt
e
S
e

e e

I A p
S e 0

Sl
;
5
:

2
Yol

7,
2

SR e

S

Fig. 2-A. B. »# G R

G
L2

%
i
% i
2 2B
Rt

%
0%
5
o
3

B

&

.
el
o

v
%M?
Lo
S
s

=

-
g‘%

e SRR

e o o
Fodiote e
PN

\,ieiw,w
S 58

23

T e

A




SEAHE VS 2 et B0
SR S T
S R AR
e 2 Sl ihda
BRI el ¢ By 88 S @%&&«. £
1: T A T NN o pdngt £ AR e i
o SRR o g A ORIy B It SR A, B s
s m%wmwﬂ Sl PN iy 1 s s R s i e ww.
R pedl, AR 3 b BV R Y Tt ENCE IA AN G T b e =
SRR g ST RS A i 1%%@%@%
b I bl i Y Vg TE b g W &»W&w%,,c A L T RS 5
dn SR B N R B U B i NN ey weiinia
e R T S 2N ARG e N R . S vy
T E e e Sl LA OIS AN AR R R
Foly FE el S e S w&ww»%w TR R C TGS AR TS N ¢
EREIS SRS e wmﬂ W SR A g L e e
2 e dgn T FRE et 22 T inao s Sl i K tion
P N e e SaTeee s
Sifne AT AN ot T S
AL T : Sl R adies
e e R SRR SR )
P N R N (P Ll oot i
ARy T SR LR T “:w,%%
SRR TIR Sl VRN 158
T e TR SSenn s o «.>s\\¢¢.vw
SEYS IS £ B o S E
Fagi LB e W SR
\W&% SRR TRy o rn
Sy ety SRl el kY
LN Wts W i S e, % :
t«,za”% s
Bacd B e S R PSS Sl TR
Mww,m\,%mﬁbw%ae( i SRR R IR
50 T s S T I ¢
FRABE R o G T Y
gy R i o N
o i o f, 8 e o
IR A RESOAR. g SR W oS e et
e inalt T ahng 7 e e IR A e 2
T SET R NP L o e SR
T o B i 1
e e S AL g
B SR g
hEe e S N Ty T Doy
HARNINT I G I R S
SN S e S LA S e
LRIV, A A S TN S
FREE O T S R R Py PRy &
sl B i B e
L s 3L o S
“Wx»\“ww» SR Gomge AR S i SR
5% b Ry Vi oy e ol
feoos R SRR ae SN
Tt A SN SRS AP SN I P
Baods R SR e R S o T S v L
SR s At SR g B o NG g
i g ot 2 FER A T S ey A
R R TS TR DR W N N P FOS
oo ¥t g1y e &5 AR N KN
S8 iy S S R T Pt ety n ]
S R LRy A Lo
fisdal ar SRR TN TV LA IO A
it ety OBy RTINS 2 AR 5 ] g
eatee PC NS N N T e ey
SR el R e R S Er¥ ok g Ran
[l By L g ot R B i A a R S S
g g I35a 0 fan g, BT P
) PN LSS MBIE M Ler i
ERY PN S B e AT Y 3
SR ERE T et . s
¥ R g s o RO s g T
T oy B SR
et DRl T B o o
FA e T it Tae k pry RN
S AR E85 R R % Y3
S A S E e LA .
ST e T e S oo e T
s ot SR AL P YT S o e S Cla
[t N Se b P P S SRS % e ¢ e ey A
At Rg, shad oy e bty k2 S oL AN
Eok e e S et T el &R G R e B R
RSN YRR N Ty T 2 RS 4 N
e NS e e et A e R
SR HEY MRS O ol ! :
b Eigen it £ S5 i, s e : :
] M:esfﬁw. ey e &
T BN S W VIR
BEE R g SR RS RL Sl e %
f AP It T e R s el
S o S i o e
o PR b e v S Gy 0 5, Lt e
IR EINEC 8 P A R L e % FRe et i :
e e FRYIEET RN L s o . pante
e AR S o SN E S e £h e N
ey e s\m&v%@m \\ww“ﬁ.\m,mxw» Lo annt) N T w«?w\ St b“mwwww» ¢
% S Slul e e o wrd , S
TR T AN e
e AR S e e
St R AT 2 P
Chva vy MR Be

Seide i
4 S S 3
SN SN T A I i 2 ,Mw.z(.
BEL E L T e B ek e 2
[ I S e e E il
Bk SRt B Y S st
PN # % et O P %
5 i e ¥
SR 8 A

Pty

i

% ey
S S R Tt

% p TSR

i

a o

(& ™~ .
& .

— 326 —



o
o

5

S
PN

i
iy
i

A

frid
i

W
S R R e
ERE L L T

S %
L

sy

e
s

4

2
R

% e
Ty :
T s
,, Ny S
S oge t ¥ S
S, e B AR
S IR o PEORINSAEACES,
Kt SO + e
2 o
N

e T T i T
TN Rt O il
P SO e SN L FHE s B x
R e ‘)e?(??‘«},‘}}:* el s oF St
IERE IO e g B e e gy SR s N e Gty TN
R EINCRGI G W LBy 8 o bt s e Sl danaii il S b ke ty
o ;:,\\“azx\;,,%;?,%, ~<v s N ;zgg,xv,k \( R i g L \'ﬂ?‘“j‘:s\!\%\%,x@«‘it: ,\,v\,)g:,"”:‘, ’fx’s,go‘«,(\\(\\\};:)??{(/\" P
£, el AR R ATy W o S e T 0 pINERS ~:«\,«‘m“;u§*::a,f-&:xi:zs"Wg B A R oy
R v m«%& S TS e e T R R SN g S
PR g 7 R i 5 Gy SR S N R g Do TR R
B o i S S m«s,e';:«,é’sz,«g(‘;‘lgwf:,'eé‘ \x‘f}“,&;g ?e:‘é"){\‘f’;‘éy:i’z R
; g g SRR S e o,
= o i, R o i S Tl BT i e agd o wnt
L R A hn et *‘“:,g%«’we%;,s«’j
: SO st S e PN MR
e LK ’»M,a‘(&ynw &
A P e fiL R h R
T ey ~"a;s%é‘g\‘;{&%;”csf%zaw»ms‘,w5;:»:«': LA
. e Sabndsi el s D SRR
Sy el e e S G T ST
o i o e SRR ey
e GEURRET Bh R A S e g Bt i
L gl ik § e
el AR e FIAIN BN e S Gebe py e
EXy i o e DR E e DR e i
PR S SN T g iasia kg
Cobsarn ety AeH Rt B e g o
S ARG " ; ’Qﬁ’:o?\\(z«w;}}\??i:'{',gé\3\:’;3:‘,:‘?52‘"" Sage P ST e
i s AL A, R VgL e R i i Pt 4 vl
i R R Fe Al IS i p a8 O
CE RIS h Gld i e 53 el B8 S T
¥ Srediiig ey Sadeniey Thpeiin S e L el
o R s LuEe Eh Tl et S * B
R Ny A iy S ol B e e 30
R R R St AE N S et b
R S NNy %}g@% N O B
% v e R Ty a8 T i ittt e
S LR 90 i ota e Ry ey
oo o g ;S Ly
o o) LS R fiv, £ i ceE B et e Sy FY
I A T - et D i
Nl s o ,f}y‘?(g&;q::‘gf G 0%, e AR D Ry
: A Bl et Gl I
Q}%ﬁl’@%’%} <
B oA
i By
SR T K
LN e O
N S g, A LR E T
N S i G e Y
i N e g, A S
DTN T IR SR o EEROA R RN
RANRY e e g ¥ SR
w o RS s RS TN T B & GERE R4
AR B e R I e
W L TR

Fig. 3-C, D, E.

— 327 —



