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Effect of Brain Tissue Immunization on the Traumatic Spinal Cord Injury in Rats
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ABSTRACT

encephalomyelitis{ EAE) is an inflammatory disease

Experimental autoimmune

of the central nervous system that can be induced
by immunization with brain tissues with adjuvants.
After immunization of brain tissue. rats with EAE
show hindlimb paralysis after 10 days and recover
paralysis spontaneously after 17 days post-
immunization. Even though EAE affected rats
recover paralysis. brain tissues may contain elevated
level of a wvariety of neuroprotective molecules
including nitric oxide synthases. In the present
study. we questioned whether spinal cord injury is
milder in the rats which were previously challenged
with brain tissue immunization. possibly autoimmune
T cells. To test these facts. we induced spinal cord
injury in Lewis rats with immunization of myelin
basic protein and vehicle at day 21 post-immunization.
and scored hindlimb paralysis depending on the
locomotor function scoring system(BBB score). we
show here that rats recovered from EAE had better
outcome with a BBB score of 14.25%+7.81(n=5).
compare with 10.75%6.5(n=5) in the control group

after 3 weeks. These results suggest that animals

with pre-exposure of brain tissue antigens may have
a neuroprotective function in the central nervous
system. and showed a better locomotor recovery in
induced spinal cord injury. The precise mechanism
of locomotor recovery in rats needs further study.

Key words : experimental autoimmune encephalomyelitis.

spinal cord injury. neuroprotection.
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FFNAA AN THERGH Fxedgo] SZoin,
Atgel oetd 73835 (multiple sclerosis, MS)Y &
Erxdz #8287 Raine and Traugott. 1984). EAE
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pro-inflammatory cytokine (IL-18 . TNF-a )ol 9
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A =™ anti-inflammatory cytokine (IL-4. IL-10.
TGF-# )9 ZA&(Tanuma 5. 1997) ¥ &8 ¢
ZFMEQ apoptosisoll &l dFs= Hoe2 FHA
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Table 1. Basso. Beattie and Bresnahan Locomotor Rating Scale(Basso et a/. 1996).

-]

Nele o

10
11

13
14

15

16

17

18

19

No observable hindlimb(HL) movement

Slight movement of one or two joints. usually the hip and/or knee

Extensive movement of one joint or extensive movement of one joint and slight movement of one other
joint

Extensive movement of two joints

Slight movement of all three joints of the HL

Slight movement of two joints and slight movement of the third

Extensive movement of two joints and slight movement of the third

Extensive movement of all three joints of the HL

Sweeping with no weight wupport or plantar place ment of the paw with no weight support

Plantar place ment of the paw with weight wupport in stance only (i.e. when stationary) or occasional,
frequent. or consistent weight-wupported dorsal stepping and no plantar stepping

Occasional weight-supported plantar steps: no FL-HL coordination

Frequent to consistent weight-supported plantar steps and no FL-HL coordination
Frequent to consistent weight-supported plantar steps and occasional FL-HL coordination
Frequent to consistent weight-supported plantar steps and frequent FL-HL coordination

Consistent weight-supported plantar steps. consistent FL-HL coordination. and predominant paw position
during locomotion is rotated (internally or externally) when it makes initial contact with the surface as
well as just before it is lifted off at the end of stance: or frequent plantar stepping. consistent FL-HL
coordination. and occasional dorsal stepping

Consistent plantar stepping and consistent FL-HL coordination and no toe clearance or occasional toe
clearance during forward limb advancement: predominant paw position is parallel to the body at initial
contact

Consistent plantar stepping and consistent FL-HL coordination during gait and toe clearance occurs
frequently during forward limb advancement: predominant paw position is parallel at initial contact and
rotated at lift off

Consistent plantar stepping and consistent FL-HL coordination during gait and toe clearance occurs
frequently during forward limb advancement: predominant paw position is parallel at initial contact and
lift off

Consistent plantar stepping and consistent FL-HL coordination during gait and toe clearance occurs
consistently during forward limb advancement: predominant paw position is parallel at initial contact
and rotated at lift off

Consistent plantar stepping and consistent coordinated gait. consistent toe clearance. predominant paw
position is parallel at initial contact and lift off. and trunk instabilitv: tail consistently up

Consistent plantar stepping and consistent coordinated gait. consistent toe clearance. predominant paw
position is parallel at initia] contact and lift off. and trunk instability: tail consistently up

Consistent plantar stepping and coordinated gait. consistent toe clearance. predominant paw position is
parallel throughout stance. and consistent trunk stability: tail consistentlv up
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Figure 1. Histology of spinal cord with normal(A) and EAE at 21 post-immunization of myelin basic
protein(B). There are some inflammatory cells in the EAE affected spinal cord(B). while no cells
were found in normal control (A). A and B: H-E staining. Scale bars represent 100 um.

Table 2. A comparison of BBB score of rats with spinal cord injury®

Davs post-injury SCI only(n=5)

SCI in rats with pre-immunization(n=5)

1 1.0£0.0

7 3.2£327
14 7.0£543
21 10.75£6.5

1.240.45

324349

9.6+6.11
14.25+7.81°

*SCI. spinal cord injury. Values are mean + standard deviation.
*p=0.46. compared with SCI onlv and SCI in rats with pre-immunization
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Figure 2. Histology of spinal cord of rats with spinal cord injury. A:
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tH Moleam &. 1999: Jones &. 2002).
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spinal cord of control rats with spinal
cord injuryv. B: Spinal cord of rats with brain tissue immunizations at 21 days prior to spinal cord
injury. A and B were obtained at day 21 post injury. Scale bars represent 100 um.
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