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The Effect of Needle TENS to Nerve Growth Factor(NGF) Revelation After
Damage of the Peripheral Nerve of a White Rat

Ju-han Bae', Bok-Kyu Lee® and Sang-Su Kim®

Department of Occupational Therapy, Kyongbuk Science of College, Kyongbuk 718-851, Korea
Department of Biology, College of Natural Science, Dong-Eui Univerity, Busan 614-714, Korea
Department of Physical Therapy, Daegu Health College, Daegu 702-722, Korea

Abstract

The purpose of this study is to classify the contrast group and experiment group of a male white rat, and to identify
a result of NFG’s change that press the sciatic nerves injured peripheral ones for curing 1day, 3days, 5days and 7days.
In contrast group, the nerve cells of immune-reaction were increased on 1 day and they were decreased for 3 days,
5 days, 7 days as a normal one. In experiment group, they were increased on 1 day but, decreased for 3 days, 5 days,
7 days more than contrast group. In conclusion, it is certain that the Needle TENS can make a NFG decrease and effect

on the therapy.
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Walls#} Melzacke 73417 L7]X}€1L(Transcutaneous Elec-
trical Nerve Stimulation TENS)C. 2 %% Aojas 1t
W BEAS TR T4

Feoys dFY Aoz 558 vEd oy
FAE G371 AR E oWeta X Feted €85 o
$t. 57149 endorphino] g o]F FHaF
(acupuncture analgesia)oll 3+ A3 2letd A7) gt
A JFEYon, ol EQR AT AlgE H
8 Fnst FE71de BT =& Bol RHA

tH[1,17,24].

BEHE AT }04 3

o
=2

%
A (trigger point), &)X F9| 1 ) A1 73 A 7] A= (TENS)
ol Ao B2sl+e= % % (motor point)H = A
z o gz, w3 Remhmams[lS]—: nYHL
4714 AEAe] Holun AAZA
Ao g Hudgd.
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(endogenous pain modulation)
43073 4e 249 3 g #4lol FUHT Yok

% Nerve Growth Factor#& e v)x< gk

NGF= 19501t Lexi-Montalcini 7} mouse sarcomad]|
A BEe 27 kDo) vl A2 w7k SR AAME} 72t
ARAREANN AN LFEDRA FE3h NGFe
trophic protein®. 24 ZZtAAI mgalAe ARAE
w9 4Ad slol uHA due ws
[10]. NGF& #30] H& 233 73
Aoz AFMTNE F459 27
dedy A7 9 3 2ay 47
Aol Zldgtn d3 A UTH20].
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] #1223 (lumbar 2) %]}
Wtibial tuberosity#} H] &5 head of fibula Alo] &

2 oA 9 Rt oz F&ste 99 needle TENS
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Needle TENS %89 22417 ¢4 2572 7%
Hoz z9ana duh

B A% ALE B AT 6~8%, AES 250~300g
A 4 BFHE ol &t 4F
T8 3 gAY, AAEgH R o)4e] BH MA=
AA AT A¥Ee 87 AFAH 454 T Needie
TENSE 243 +o2 7|72 19, 3%, 5¢, 79 A&
Foz AraAAL. old HzEe HBAY YHey
2. Needle TENSE H83514] g2 AeoA =g A7 &)
Zglon, 9 19,3y, 59, 79 #Fo.2 AEss gt o
£ T2 44 upeig o g 745t F 56vhe] 9] Sprague-
Dawley A ¥4 #FE o]&3l5d.

9] XA Sprague-Dawley

L_u,
ﬂlH

of

Mg

EJ%(Xylazme hydrocholride: vtold Aol A
(Ketamine hydrochloride: vho]dzzjop)E 1.1 vi&Z &
st 37 EFUe] FY(0.7m0)dtd vk A2 %, &
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HSER (£ oke) 1R E)S 70% YAL
ARSI AZSFOZ 1n B 2
< e Fote 28 AHAA £48 i T

KeRs A
2 v
Aol #2073 E Lestd 2320739 viNgez 23
=
=

€ 28l o857 needlee PP TA} A|E stainless
steel S3(Zo] 3cm, A730.17m)AHE3MH 0.0, TENSH =
&(PG-306 Japan)o|®, Ful¢E 2Hz(d43 05 msec
duration), 25%0] dojd AT 9 FEZ 13] A BAIHS
158, Ag3l4e 19 132 At 797 needle TENSE
434

needieg 8% AAE A22F JE571999 A2z

2) Needle TENS # &

Htibial tuberosity#} H] &% head of fibulaAlo] 29| 10
mZlo]o] 31, TENSS] =& @4 unipolar techniquet
Aol wet ek A3 2AL needle TENSE 4l

lo

Ag 3 ZuE 09% NaCle o] &3l AZBES A3}
Ha, pH 72~742] 8% parafofmaldehyde%%‘% o] &3}
o 28 A1 L stk FFUH L EAZ Ye 5 &
THE dFHst B9z geuteg AA s s 8%
paraformaldehyde2 FA|7 1174 38}9] 21, 25% sucrose
S Ao 197 4C YR H A YT HEFL Needle TENS
£ 4837 3% 48A4H L A% 5dsid

3) 249 AHH

o]
<)
4

Z

F1AS B F AHY A5 248 E FALYEY)
2 98 40T2 ¥53+9 3, v A4 & 7)(microtome, Bright

5040)5 AH&-ste 30um 5742 2301, 0.01M phosphate
buffer saline(PBS)ol] A 2)3ttt7t 1248k A10) & A 29}
4) "oz glehukg

ARREY HgE A7) dlA, 459 g48 =
A HHE 13 FAd NGF(mouse, 34E 100% Anti-
NGF, sigma)& AL24T)ol 4 197+ 2285k 0.01M
phosphate buffer salinec] 1057+ 33 FA434-& AA)3}
1, 23 ¥ 3l (goat anti-mouse IgG, 1:50, sigma)& 4.9
A 90%7 Meldtdth. ©]% 0.0IM phosphate buffer sa-

lineg 10 33] $AH & A A8} 1 33 & streptavidine 4

c

P

952 / et

2ol A 3027t Mttt thA] 0.01IM phosphate buffer
saline 2 1027+ 33] =4E A A3l ABC(avidine-biotin
peroxidase complex)E -2 oA 3087+ A &gt A
gt Z21& t}hA] 0.0IM phosphate buffer saline(PBS)¢l 10
¥ 33 A& 3t 200m 33F FF49) 5g¢] DAB(3'S-
diaminobenzidine)& Wo] %2l §4& oA & o] &3}
o A FHg 5 o] Eho 2L 1087 Helstgen, 108
F-of] 0.03%(60.0/200me) Wasserstoffperoxid 30% H,0;
(Perhydrol) & “# &l 3t4t}. thA] 0.01M phosphate buffer
saline o 1087} 33] =M 342, 33+ H 740 1027} 33
£ AT ol Z A A X3 cresyl violet acetate -8 o)
3R AFANAL, 52 B 3304 43 JFE 4
3t Tt o] 3 50%, 70%, 80%, 90%, 95%, 100%(L), 100%(IT)
2L B4H4-E AX 5L Xylene(l), Xylene(Il)oll 4 &
HHAE A% T PMM(perment mounting media)g ]
of cover glass® ¥-¢] 3} mounting #3-& A8k
o ojgA AE 239 WAz A5 N-EL Image-pro
plus 3.0 for windows(Media Cybernetics, USA)E o] &3}
of AAEDS ANTD HEUS BANYT
5) A%

BEn|Fog fFd § B2AAEN T ALY A
of M2 NGFo| W& Hals B7] 93] SAS 6122 o] &)
one-way ANOVAS} ttestE AAEgon Koz
0.012 0.0010] A Bk}

Z
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Hgse Wzl en fAs AgeEon 3
2HE A% Ul ichFig. 1-4).

193 MAR xR, AETziel NGF wis

19% A, Wz, APT7H9 NCF #3le table 1
oA B uhe} o] AT 6.807), 2T 19.007), 4 ¥

T 174702 BAAQA froAel AR (p<0.001), A
qed Aolg Fotry] A3 AME AS 23 AUzt

=Iot ATl NGF 13

#7+e] NGF 3= table 204 ®E w}

g B2 NGFEE 19.007)0] 3, A3

NGF—’F—‘:— 174702 AgFo] gz wrch A4 Ue

001), 48 394 Y27 NCFFE 15937401

5} 7 9] NGF4= 1347704 2.1 (p<0.001), A& 54 A m

279 NGF4E 12677002 A8 7Y NGF+E= 9.677) A

(p<0.001). A% 7958 2T NGFFE 11.737)0] 11
89 NGF4& 8207 9tHp<0.001). & 2343} NGF
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Fig. 1. Photographs of NGF-immunoreactive (IR) neurons
in the comparative group (A) and experimental
group (B) of spinal cord of 1 day after crush
injury (A) and needle TENS treatment (B). Nerve
injury increased the number of NGF-IR neurons
(arrowheads). Magnification is 100.

% Nerve Growth Factord & njx& 48

Fig. 2. Photographs of NGF-IR neurons in the com-
parative group (A) and experimental group (B) of
spinal cord of 3 day after crush injury (A) and
needle TENS treatment (B). After needle TENS
treatment, the number of NGF-IR neurons (ar-
rowheads) in the spinal cord of experimental
group decreased. Magnification is 100X.

Fig. 3. Photographs showing decresed number of NGF-
IR neurons in the needle TENS treatment group
(B) in comparison with the 5 day after crush
injury group(A). Magnification is 100X.
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Fig. 4. Photographs showing NGF-IR neurons in the
needle TENS treatment group(7 day; B) in com-
parison with the crush injury group(A). In the 7
day after crush injury and the needle TENS
treatment, the number of NGF-IR neurons are
decreased significantly. Magnification is 100 X.

Hshe Aol Ad] wet taEe A9E BYon, x
TROE A¥TdA A Fadte Ao E UERth
o

D270l 48 woW YALALAAE He
ARARAEE e W gA S AADT AZAEA
A Y& e 83, substance P22 41743 E =9 w3,
W2E AFEAE] dojdrh(s]. dopbdd AT AFH
AE ARA B2 BHAV N2 9G2S FAEY
Aste] AT YA} F2bo] AHe) B8 K34
o s} g Aabo] F7hgith £ WER Y| F4t
£ HYA WgE BolH, A% FHAEEL vige ¢

oA FHHAE 715 B, dAIH o E BARIAY

NGF$} NGFR(nerve growth factor receptor)& A4t 2H]
T ohje A2 AZHAEAS AT wHe) 94

sha] Z2ko] AL EF3H7TL.
DAY g Hx9 AF= 177619l Cruik-
shanke] 9&te] AF ATt B 4 JUTH15].

22 41 7+ Zperipheral sensitization®] 7ol 1o A

Table 1. Comparison of Nerve growth Factor between the normal, control and experimental group after 1 day. (N=21)

Group M=SD F sig Post-hoc
normal group(n=7)A 6.80+1.26 AB
control group(n=7)° 19.00£1.60 330.69 0.0001*** B:C
experimental group(n=7) 17.47+1.36 AC
***p<0.001(M: Mens, SD: Standard Deviation})
Table 2. Comparison of Nerve growth Factor between the control and experimental group (N=14)
Group M=*SD t sig
control group(n=7) 19.00+1.60 .
after 1 days experimental group(n=7) 17.47+1.36 283 0.0086
control group(n=7) 1593144 -
after 3 days experimental group(n=7) 13.47+1.00 >47 0.0000
control group(n=7) 12.67+1.23 .
after 5 days experimental group(n=7) 9.67+1.11 699 0.0000
control group(n=7) 11.73+1.03 rn
1017 0.
after 7 days experimental group(n=7) 8.20+0.86 0000

**p<0.01, ***p<0.001(M: Mens, SD: Standard Deviation)
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NGF< neurotrophic protein® 24 2242743 w7-A

559 A =M NGF7} #4e x%2
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32 a7l st NGF= 24 f4oNe 45344
o 238 4E& T Aolgta ANHUT A5 & A= (ir-

ratation), 3} (injur
REukeoan Fu
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) 2 Z+<d(infection) S th3t F 3t
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