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Fig. 1. Schematic diagram of the formation and branches of the lumbosacral plexus (A) and the severe point in the conventional sciatic
nerve axotomy model and new L5 spinal nerve transection model (B). CP, common peroneal nerve; FN, femora nerve; ON, obturator nerve;

SN, sural nerve; TN, tibial nerve.
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A& =Ho ketamine(70mg/kg)3} xylazine(8 mg/kg) &
o w7 W= Falslel 2 v B4
L 2E 23R "B AlRe] WEshgt o] F, 2
w9 3)%e A2z o dom AN ekl v
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3] 71eheke 714 &eldk & Tissue-Tek OCT compound
(Sakura Finetechnical Co. Tokyo, Japan)E o|83}le] %
Ae Bsha setololel 2z F4 A F, Cyo
stat Microtome (Leica Microsystems Inc., Wetzlar, Ger-
many)& o]-8-3ke] 40um FA 9] AL AS A=t
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o Az BFse] Laely L6 ApAdAe oMz

3] ©
AR

F stk AHA zto] shuH cryo-protec-
tion solution (30% glycerol, 30% ethylene glycol, 0.2 M
NaOH in 0.1M PB)e¢] 571 96 well platesl] <=A T2 2
2 F —20°CoA Abg Al7kA) makstelet Aol
A et 2 RIS, deRdEd As A
20-gage syringe needles- o]4-3le] HltjZ %2 (dorsal
horm)ell =he ¢ FejFlct.
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T EA A HelH ez WaAFE Cholinesec-
thyltransferase (ChAT) -2 HAxzA3egqAE o] &
g Aol 7Fssl7]E skt NeuNe| 735 o] F3b
A1 73 M| Z (interneurons) 7HA] B] E-o]H o2 JME= ul

", A7H E2] Qe Jele selein ool 9
o ALeFAAALY S8 AL dr AFA
F3)c}. R, ChATS] ol 21734 ze] A2 A
of wel wa GEesl o 4 7] wlEel (Friedman
5 1095) 2 QTelAE AAAE] A Wb
A gle] o] EAlSHE BE A4 EE %
1 % gl Py oz Cresyl violet §41& Aesteieh
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¥ A 22 g FluoroGoldell 33348 vehi=
ZAAAHLe AA Dejr} A== Olympus fluorescence
microscope (BX41; Olympus Inc, Tokyo, Japan)g- ©]&
sled IAalgl o, Axiovision image capture software
(version 4.7; carl Zeiss inc., Germany)7} #-#% Carl
Zeiss digital camera(Axiocam; Carl Zeissinc.)Z o] 43}
o JAe Fodatie. Fed=l 4> Adobe PhotoShop
software (version 7.0; Adobe Systems Inc., USA)E- o] &
sto] HA JAe HEST
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LA~L6 242 o] 1807 A F, &5 WA A
HAuks SAH 2 Lelol=o] 4l F, Cresyl violeto =
QAska Hepghwe) Pelshd 5ol wet 94 A
% L5 5520 sjgsl 25 e Aol (50
o) L5 H4pd A F &4 i ZHE AE; L5
H5pd A4 A% Fz). @017 10094 A%

|58 Hehs QA 2 el ol
of S3heA] WA RIES shel AYAe] AA
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Al & AHphEs MR AR (S5, S
ootz olefubEE) o2 431, Rexed lamina
Hol| 2] Asle] F= cel group VII A AAM Z7} A=) 3|
U F1AET ol A EE AS Al A A
95}l 2, cell group I1X A1 7AM 271 2 &A) 5= 98}
59 ol Aegus A% Wes sdd
E£3] FluoroGoldel]l 9A¥ zAAAL 7|Fez A=
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Z4 Wl e d=3 A7EA RN ASHA
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2] XA o} = (neuroglia cells), & o} A £ (astro-
cytes), 3] A5 7)o} = (oligodendrocytes), =) Al o} A
¥ (microglia) 52 252] & (nucleus) A Alol 23]
A7ZA E 2} F23] Fi-o] 7Tk

8. SHIEM

353t d A= SPSS(statistical package for socia
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HEH 4% Hol7] Alztslgl on,
78 A %ﬁ%] Z7}sle] 79 A
AHRE 131H 7] ] 7} A oF 537 AHA|A= u}
22 A pghiel 20707F W AMEEC] HEAAE
vehligdet 1314 s o] F2 YRS Hole Al
ZAMES] = FAS adte] 136HA A o]F=
A FEAS iR dskek (Fig. 2).
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FG1-01 ~ FG1-29 0 0] |[FG1-84 4 23| [FG1-111 4 41
FG1-30 ~ FG1-58 2~6 FG1-85 2 20| |[FG1-112 4 40
FG1-59 5 1| [FG1-86 3 24| |[FG1-113 5 36
FG1-60 3 1| |FG1-87 4 31| [FG1-114 4 29
FG1-61 3 1| |FG1-88 S 31| |FG1-115 2 34
FG1-62 3 1| |FG1-89 4 31| |FG1-116 0 41
FG1-63 5 1| |FG1-90 5 27| |FG1-117 0 36
FG1-64 5 2| |FG1-91 2 26| |FG1-118 0 32
FG1-65 2 2| |[FG1-92 4 27| |FG1-119 0 44
FG1-66 4 2| |FG1-93 5 31| |[FG1-120 0 29
FG1-67 4 7| |FG1-94 5 38| |FG1-121 0 33
FG1-68 5 2| |[FG1-95 2 31| |[FG1-122 36
FG1-69 3 3 27| |FG1-123 0 44
FG1-70 5 4 28| [FG1-124 0 46
FG1-71 4 5 39| [FG1-125 0 43
FG1-72 5 2 40| |FG1-126 0 34
FG1-73 5 4 40| [FG1-127 0 29
FG1-74 5 3 39| [FG1-128 0 35
FG1-75 4 5 24| [FG1-129 0 30
FG1-76 3 6 41| [FG1-130 0 26
FG1-77 3 5 34| [FG1-131 0 24
FG1-78 3 4 34| |FG1-132 0 2
FG1-79 5 2 35| [FG1-133 0 9
FG1-80 2 3 41| |[FG1-134 0 2
FG1-81 5 ] 21| |[FG1-135 0 1
FG1-82 4 5 26| |[FG1-136 ~ FG1 18( 0 0
FG1-83 4 25| |FG1-110 4 3

Fig. 2. FluoroGold fluorescent images from L4 to L6 spina segments and its numeric presentation of the number of the FluoroGold fluores-
cent profilesin each tissue section. “Medial” and “Lateral” means the medial and lateral half of the ipsilateral ventral horn. Gray box repre-
sents the sections in which the number of the FluoroGold fluorescent neurons is above 20. Approximately 50 seria spinal sections could be
considered as the L5 spina segment.

=} (Fig. 3). she] L5 944918 4% Lo~L6 %2429 o)
4 Cresyl violet B4 = L5 H530e 88 3] Creyl violet 3418 4153 7 A4ame] 548
4 Q)7 #e1sh7] $15ted, FluoroGold 44l |4 WAsteich 7 A3} Cresyl violet 9404 L4, L5, L6



Sorme) weF 9 ApeEAAAL b Az
=2 A2 2 )9tk (Fig. 4). L4 H5E2He) Ao
Hoopme) ofulRe] H4eEAAMESe] LA
o EASIH] Hporwe] ofgfuigzoz HA4E 3
B8 Helth L5 M4 oj2ml Higmo] uppz
lokelz A s, HeeA A EE o) obelu}
23} Suipzos YA sl 4% w1
23 L6 MR AA = ulpz gl olulpZe] B
ok EARAEES] Az BHUA SR
A5 A M| £E-0] retrodorsa lateral motor nucleus
(ROLN)E 43t5ie} (Fig. 4)

wl2ba] Cresyl violet 34 3ol L5 ¥4 S 7]
A4 La Rppde] AR BAS ehye 714
A} Akl e A, L6 Hanae) A8A 5
o A deple s e Aeume Gaksnh o &
e e o v A8 F 301 549 £ 1l 20
the same tissue section (3 days post axotomy). The (C) and (D) are ¥ & L5i "43]-93\‘;]' L4e] A=l EA& Hol=
magnified images of the (A) and (B), respectively. Note that almost 713 mlA Rk choe] 40MK] Aoy, L6629 AdAql
al FluoroGold fluorescent profiles are in accordance with the spi- e Wol 747 Ao vhue] 130MA] A olzhu

nal motoneurons which are identified by Cresyl violet stain. Scale
barsin (B) and (D) represent 1 mm and 50 um, respectively. Fol S AR 7 90 e|BRE oF £l

[ dfm

RDLN

L4 L5 L6

Fig. 4. Photographs of Cresyl violet stained L4, L5, and L6 spina cord sections(upper panel) and their schematic presentation (lower panel).
In L4 segment, the spinal motoneurons are clustered in the lower lateral ventral horn. In L5 segment, they are dispersed through the upper
and lower lateral ventral horn, In L6 segment, the upper lateral and lower lateral cell groups are segregated, and the upper lateral cell groups
form the retrodorsal lateral motor nucleus(RDLN).
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(A) 2 weeks group (B) 4 weeks group
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Fig. 5. Analysis of the number of L5 spinal motoneurons in 2
weeks (A) and 4 weeks groups (B). Sc-Tx, right sciatic nerve tran-
sected group; L5-Tx, right L5 spinal nerve transected group; Su,
right L5 spinal nerve was transected and immediately sutured group;
Sy, all surgical procedures with L5-Tx group was performed except
for the excision of L5 spinal nerve. Values are means+ SD, *P<
0.05; n=4~5 per group (ANOVA followed by the Student-New-
man-Keuls test).

3L

A} 20/2) ARE A2 60uel A 110%7kA ) A
£ L5= Aesigs.

= 257114
*JW]EA
%3 (Sham) 1439+6 Tz,—ﬂzﬁ Ak (Sc-TX) 1434¢
15, L5 Ak (L5-Tx) 1326+ 26, & 3Hz(Su) 1427+ 10
olglom, 472 A%o|= oz (Sham) 1431+11,
T417 Ak (Sc-Tx) 1430+8, 2417 Aeb (LS
Tx) 1321+ 17, A3+ (SU) 1418+ 13¢]8)t} (Fig. 5).
webr FEAAAGTE AE F 25 2 4571 A
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Comparative Study of the L5 Spinal Nerve Transection Model and
Sciatic Nerve Axotomy Model as a Peripheral Nerve Injury Model
in Rat
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Abstract : The aim of this study was to propose new more reliable peripheral nerve transection model to
overcome the defect of the traditional sciatic axotomy model by specifically transecting L5 spinal nerve just after
emerging from the intervertebral foramen and confining analysis areato the L5 spinal segment.

The adult male Sprague-Dawley rats, weighing 300~ 350 g at the time of surgery, were used for the
experiments. Four different experimental groups were used. 1. Sciatic nerve transection (Sc-Tx) group: transect
the sciatic nerve in the popliteal fossa where it divided into the common peroneal nerve and tibial nerve. 2. L5
spinal nerve transection (L5-Tx) group: L5 spina nerve was specifically transected. 3. Suture (Su) group: L5
spinal nerve was transected and immediately sutured. 4. Control group: the same surgical procedure with L5
spinal nerve transection group was performed except for the excision of L5 spina nerve. To distinguish L5
motoneurons from the other level ones, the animals were received the retrograde tracer, FluoroGold into the
axotomized proximal nerve stump.

Serial coronal frozen sections at 40 um thick through the L4 to L6 spinal segment was performed and the
resultant total number of sections was about 180. Approximate serial 50 sections (approximately 2 mm) could be
considered as the L5 segment based on the number of the fluorescent signals (above 20). L5 spinal segment could
be differentiated from L4 and L6 segment based on their morphological characteristics under Cresyl violet stain.
In L5-Tx group, a 2 and 4 weeks post-transection, the number of L5 spinal motoneurons was reduced by 8%.
Meanwhile, Sc-Tx and Su groups showed no statistically notable changes.

In this study, the authors could propose more reliable peripheral nerve axotomy model than the conventional
sciatic nerve axotomy model by specifically transecting L5 spinal nerve and confining the investigating area
within the L5 spinal segment.

Keywords : Peripheral nerve transection, L5 spinal nerve, Spinal motoneuron, FluoroGold, Cresyl violet
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