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The Impact of Combined Treatments with Aminoguanidine and
Methylprednisolone on Neurological Recovery after Spinal Cord Injury

Hyun-Ho Lee, M.D., Jun-Young Yang, M.D., and June-Kyu Lee, M.D.
Department of Orthopaedic Surgery, Chungnam National University School of Medicine, Daejeon, Korea

Purpose: To evaluate the effect of a combined treatment with aminoguanidine (AG) and methyl-
prednisolone (MP) on the neurological recovery after a spinal cord injury (SCI).

Materials and Methods: SCI models (weight-drop) of Sprague Dawley rat were divided into 4
groups after the SCI. Group | was injected with normal saline, Group Il with MP, Group lll with AG
and Group IV with MP and AG. The behavioral and immunohistochemical changes along with
RT-PCR of TNFRI, TNFRII, XIAP, IL-6, and IL-6R were analyzed quantitatively and compared.

Results: At 7 days, motor recovery was observed in groups Il, IV, lll, and | with the level of
improvement increasing in that order. Neuron cells were observed in groups Il, IV=Iil, and I. TNFRI
was not expressed in group |, but was expressed at a similar level in groups I, lll and IV. TNFRII

was expressed the most in group Il but was not expressed in group I. The level of XIAP expression
was similar to that of TNFRII. Groups Il and IV showed almost no IL-6 expression, while groups
I and lll showed similar levels of expression. IL-6-R showed an opposite pattern to IL-6.

Conclusion: Both drugs have a neuroprotective effect but there was no synergistic effect for

simultaneous administration.
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5. TNFRI, I, XIAP, IL-6, IL-6-R2| RT-PCR

1) Probe %
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Fig. 1. Open field score of the hind limbs after the spinal cord
injury in each group. An open field score of 0 means no
observable hind limb movement and an open field score 21
means normal hind limb movement.
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Fig. 2. (A) The findings of the normalspinal cord at 200
magnitude, (B) The histology findings of each groups at 7 days
after the SCI, The number means the group. There were dif-
ferences in the degree and involvement of a petechial hemorrhage
in each groups, The gray matter was preserved in group |,

43.30+2.750190th, 44 & 3R o= 21,67+5.69,
33.67+4.04, 22.33+1.53, 24.33+3.060]91oH 5¢
Aofi= 13,33+0,58, 22,67+4.51, 17.33+2,08, 22,33+
4.1601912H FHF T4AlE 9.33+1.53, 20.67+
3.51, 17.00+1.73, 17.00+3.61% Z} 0|4 AZE
ot IIitol A neuron Al2Z4=7} 744 tho] FHE]Gl o
Uy 23k A ztol= §lolal, 39l 10,
v, I, I A2, 5dAole= I=1V, 1, I A2, 744
o II, IVEIIL I €02 neuron AN|E47} Wol 2x]
ok, SASHA Zpolg Hol= X719}k - 3YUA] It
U] &, 223 TER) ket Y A] oAl ofu] 9=
2ol HArh(Fig. 3).
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Fig. 3. (A) Nissle cresyl violet stain for each group, Note the
differences in neuron cella in each group. (B) Graph showing the
change in neuron cells in each group according to the time after
the spinal cord injury,

4. TNFRI, TNFRIIS| RT-PCR

7} o1&k 8t RT-PCRE & 74#o] ZFWHS o]
g3lo] 7 2L vlwALT, fRFOE AHEE B-
lactin®] 92 4A3HA B2 o] RNA purification
% o]0 71 302 ekttt INFRI®] 434 HA
A Iollde A9 Wdo] ¥ ek I, TII, IV:
oNNE A9 FLe Wa FAE Bk TNFRIJAN =
kol A 718 @ol = o] Hrpe 25 Had
ool AN WSt A& A3} [Vtoll A e e =,
T2y ISl A= TNFRIZF FARSHA A 9] o] ¥]7]
okth(Fig. 4).
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TNFRI

B-actin

TNFRII

B-actin

Fig. 4. (A) The results of RT-PCR for TNFRI: the order of the
groups from left to right is II, Ill, IV and I, Note the similar pattern
in groups Il lll, and IV, TNFRI was not observed in group I, 8-
actin was used as the control, (B) RT-PCR results for TNFRII: the
order of the groups from left to right is Il, lll, IV and I TNFRII
was expressed at different levels in groups I, lll, and IV, However
TNFRI was not expressed in group |.

XIAP

B-actin

Fig. 5. RT-PCR results for XIAP: the changes in the expression
of XIAP were similar to TNFRII.
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6. IL-6, IL-6-R2| RT-PCR
IL-69] U Are M IVEode 79 Tdo

IL-6

B-actin

IL-6-R

B-actin

Fig. 6. (A) RT-PCR results for IL-6: noted in group lll and I, (B)
RT-PCR results for IL-6R: the change in IL-6R occurred in an
opposite manner to IL-6,
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