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- Abstract -

Background : The pathogenesis of acute inflammatory demyelinating polyradiculoneuropathy (AIDP), Guillain
Barre syndrome (GBS) is not clear, but it has been known that the immune mechanisms play an important role.
Authors performed this study to establish an animal model of experimental alergic neuritis (EAN) by immunizing
the myelin components of peripheral nerves and to understand the electrophysiological and histopathological features
aswell asthe CD, B-lymphocyte changes in peripheral bloodsin the EAN models.

Methods: Lewis rats weighing 150-200 gm were injected subcutaneously in soles two times with total myelin, PO,
P1, or P2 proteins purified from the bovine cauda eguina. The EAN induction was assessed by evaluating clinical
manifestations. The electrophysiological and histopathological features were studied as routine methods. The CD.+ B-
lymphocytes were double stained using monoclonal FITC conjugated anti-rat CD45RA and R-PE conjugated anti-rat
CD,+ antibodies and calculated using a fluorescence activated cell sorter (FACS).

Results: The EAN animal models were established. In two out of five, in one out of two, in none out of three, and
in none out of one Lewis rats injected with purified total myelin, PO, P1, P2 proteins respectively, They showed slow
spontaneous motor activity and weak resistance against pulling back by tails. The typical electrophysiological and
histologic findings in total protein and PO induced EAN animal models were the decreased conduction velocity, the
decreased compound muscle action potential (CMAP) amplitude and the dispersion phenomenon. The perivascular
infiltrates of lymphocytes with focal demyelinating process were found in light microscopy. The CDy B-lymphocyte
expression in three EANs were 2.38%, 3.50% 2.50%, which were not significantly increased, compared with those in
normal controls.

Conclusion : The EAN animal models were successfully established by injecting the total myelin and PO myelin
and they showed electrophysiological and histological features typical of demyelinating process. However they did
not show an increased expression of CD. B-lymphocyte in peripheral bloods which could be indirect evidence of
humoral autoimmunity.
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Table 1. Experimental allergic neuritisand CDs* B-lymphocyte expression.

Lewisrats Antigens immunized Methods Clincal weakness CD5+B-Impocyte expression
Experimental group
1 Total myelin 2500ug x2 SC + 2.38%
2 Total myelin 2500ug x2 SC + 3.50%
3 PO protein 1500ug x2 SC + 2.50%
4 Total myelin 2500ug x2 SC none 1.25%
5 PO protein 1500ug x2 SC none 2.32%
Control group
1 - - none 2.66%
2 - - none 0.82%

00000 FACScan (Beckon-Dickinson, San
Jose, Ca ,USA)U O ODOOOO™ 00 0DOOOOO
0000000 capping 00 OO0 OO0 ODOOOO
00 0.04% sodium azide (Sigma, St Louis, MO,
USA), 5% heat inactivated FCS O Ca*?, Mg™ O
O0o0o0OPBSOO ODOOOO.

000 000000 Ccbs+B-0000 00000
o0o00,00 B-OOO O Ccbs5000 OO O0Od
0 FITC conjugated anti-rat CD45RA 0 O (Phar-
mingen, San Diago, Ca, USA)O R-PE conjugat-
ed anti-rat CD5 0O (Pharmingen, San Diago,
Ca, USA)O 00O OOODOO.0000000 air
cooled argon 0000 ODOOO FACScan OO0 O
000 FITCO PEOOODODO OOOOO OOO O
000 000 ODO00O0OO0OO0,000 OO0 logaris
mic amplificationd OO0 O0O0O0O0O OO0 O0O0O
O O (Figure 3)*.
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Table 2. Motor and Sensory Studies in Normal Lewis Rats

Menavalue (n=11)

(mean (SD) Normal

Motor conduction

Terminal latency (msec) 0.88+ 0.10 1.08

Distal CMAP (mv) 7.04+ 2.4 5.29*

Poroximal CMAP (mv) 5.93+ 2.29 4.42*

Motor NCV (m/sec) 32.0+ 36 24.8
Sensory conduction

Sensory CNAP (uv) 7.96+ 3.0 5.20*

Sensory NCV (m/sec) 335t 45 245

CMAP : compound muscle action potential, CNAP : compound
nerve action potential, Distal CMAP : stimulated at ankle,
Proximal CMAP : stimulated at sciatic notch,

* : lowest amplitude among individual data.

2. EAN

EANOO0O0DOOO OOO0O0OD0 OO0 ODod
000 U0 OO0 000000 oOooo ooooo.
EAN 00000 OO0 O 0OD0O0 000 11000
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00000 od 000 ((terminal latency, TL)O
0.88+ 0.10msec, CMAP 000 7.04+ 2.4mv O 0O
O0,0000 OO0 Oo0OO0ODDO OO CMAP OODO
5,93t 2.29m\Vvil0 OO O0OO0OO OO0 OO-000
0 000 DODO0OO0OODOO((motor NCV)O 32+
3.6m/sec000.00 OOO-00 OO0 ODOOO
0 0O (sensory NCV)O 33.5t 4.5m/sec, CNAPLO 0O
00 7.96+ 3.0uv 000 (Table 2).

Total myelin OO0 OOO EANOOOO (EAN
1000 00 000 40 000 OO0 OO0O00 0O
00 00 00000 oooooo, 0000 ogod
00 0000 2.0msed] OO OO0 OOO O OO
O0ooood,CMAPOD OODO 0.37mvi OO O
00 5.29mvil OO0 O OO OO0OO,00000
00 18.0m/sedd OO O00O0O0O0O(Table 3). 00O
CMAPO Figure 1000 OO OO0 O O0OO0O OO
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O 00O 0000 OooOd CMAP durationl 20.5
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0020 0000000000 0000 O0(dis
persion phenomenon) 00000 (Fig. 1). OO
000000000 0D00-00 0000 goooo
OO0 00000 opoooooo.

POOOOOO ODOO EANDODODOD (EAN 3)O0O
0 0000 0.8msec, ODODOOOO 27m/sec,
CMAP OO0 6.2md OOO0O0O OO0 OOOO,
000000000 00000 15m/sed OO OO
00000 00o0oo00,CNAPOOO 2.8uM] O
0O 000 5.20uM] OO0 O OOO (Table 3).

Table 3. Electrophysiological Featuresin Experimental Allergic
Neuritis Animal Model

EAN animal model

Motor Conduction EAN1 EAN2 EAN 3 Normal value
Termind latencis(msec)  2.0° 10 0.8 1.08
Disga CMAP (mv) 037" 102 6.2 5.29
Proxima CMAP(mv) 049" 074 55 4.42
Motor NCV (m/sec) 180 250 270 24.8

Sensory Conduction
CNAP (uv) NP* 179 28 5.20
Sensory NCV (m/sec) 33.0 150 245

* . mean abnormal findings.
" mean the increased CMAP duratin and dispersion phenomenon.
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3. EAN

Total myelind 0000 OO0 3000 EAN OO
0000 0000 (cauda equina) OO0 OO O(root)
O OdO0O(sciaticnerve)d OO OOOO OOOO
00 000 000gdo.ooono oodod H&E OO
000000 000000000 Luxol-fast blue O
OO0 O00O0O0 OoOO0OO0O DOOodemyelination)
000 00000 (Fig.2). 000 OO0 EANDOODO
0 3000 0000 00 ooooo oood ooo
00000000000 DODODODO ODOO.
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0000 00000 000 112000 OoOooo
EANO000O0 00O 300,EANO00OOO OO
OO0 00 200,00 000 2000 LewisratoO O
000 00 0Jd0oobD 000 oooo o cbs' B-
0000 O0ODO0O0O Do0ooo.o0o00 Table 1000
0O OO0 FITC conjugated anti-rat CD45RA O R-
PE conjugated anti-rat CD5 000 O0OOOO OO
00000000 EAND 000300000000
0O 00 2.38%, 3.50%, 2.50% 000,000 200
00 00 2.66%, 0.82%0 00 (Fig. 3). 00 EANI
0000 OO 0000 20000 Ccbs" B-O0OOO

BT

P v

c- - AME

Figure 1. Electrophysiological featuresin normal control and EAN 1 animal model. EAN 1 showed markedly decreased amplitude of com -
pound muscle action potential (CMAP), increased duration of CMAP with dispersion phenomenon and decreased motor conduction velocity
between ankle-sciatic notch (EAN), compared with those in normal control (CON).
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Figure 2. Histopathological features in nerve root of EAN 1 ani -
mal model. H&E and Luxol-fast blue staining of nerve
root of cauda equina showed moder ate degree of lym -
phocyte infiltrates in endoneurim (arrow H) and focal
demyelination (arrow L), respectively.(H& E x400,
Luxol-fast blue x400)
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0 EANO 0O0O0O0O, galactocerebroside 000
humoral immunityd 0 O0O0O0O OOOOO OO
EAN JO0O0O0 O0O0O0 00O oog oo
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Figure 3. CD5 B-lymphocytes expression inrperipheraJ blood in normal control and in EAN 3 animal model. The frequency of CD5 B-lym -
phocyte in EAN 3 was 2.50% (A), which was not significantly high, compared with 0.82% in normal control (B).
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0000002000 10000 EANO OOO O O
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000000000000 000D 3-400 000
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OO000O(Table 3). DO0OOO ODOOO ODOOO O
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O 0000 00000 00 ooo oooo oo o
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000 00 ooboo oob ooo o boo oog
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O 000dd(Fig.2). o, 000 OO0 OO OOO
EAN 300000 ODOO0OO 0O OO Oooooogo
O 0000000 0000 ODoo0 ooo oo odg
000000 00 oboboo ooo obooo oog.
00 P, 00O OO0 Waksman 0 Adams] EAN
goodddd 000 boo 00 ooo obogo
OO0 000000000 00000 oogsoo
0O 0 0000 00 EANODODODOCO OobbooDbo
000 Oooo* 00 000 Ooood gooogdo
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Chb,0 0000 OO0 0000 booo ooboobo o
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0O 0000 0000 0000 000 oooo o
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EANOOOO0OO 000000 Chs"B-O0OOO OO
0O 00000000 EANO OO0 00000 OO
000000000000 o0do.o0oo oo oo
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0000 0000 OO0 ODO0OO0O0 Oood. Total
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0000 humoral immunityDl 00O OO0 OO0O
000 0000 000 OO0 Oooo,0d Cbs B-O
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000000 OO0 000 OO0 000 oOoo oo
000000000 Chs"B-OOO Oooooood
000000000 oDoooooDo oooo.

g 0

0000 00 oooo ooo Py, Py, P,, total
myelin protein0 0 0000000 O0O0O0O(Lewis
rat)l 0000 000 OOOO0OO0OEAN)D OOOOd
0,0000 O000 0ODDOO000 Obobodg o oo
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