rRAE S SRR E 24K 2005 4E 7 4527 5455 7 ) Chin J Phys Med Rehabil , July 2005, Vol.27, No.7 - 395 -

LR
KA 1 ] P A 28400 0 il 5 P A )
SRS

WMIAE BRAF XA A
[ E] BB GESR I I C E E FE O , J% 46 48 11 SD B K £ RURAE

JSE M A B o 2208 AT RN | BEAIL 0 S i L RO R R P 22451405 24 h ), T2 K B S 451 405 3
B, B A 5 U, BRI 30 min, HRBUM BIRT— K o 4IZ2 LSS RO R B Al B 2208 0453 3 J il € 1A F9 5
Wi, SR WITHLEARIT 2,4,6 A BB AR 2R T X IR4L, RBDIEE in) T AL AR )S 4 FA A 6
Jo s 22 A 0 E RN RGBT B, i 2 R B RERS A1 1 A 1 et 2 5 s B 2 ) #2E

(XEA] =2k, Rt mE

Experimental study of the effect of millimeter wave irradiation on the axon regeneration after peripheral
nerve injury YANG Zhao-hui, CHEN Jiu-jin, LIU Li, ZHOU Shu-hua. Department of Rehabilitation Medicine,
Xiehe Hospital, Tongji Medical College, Huazhong University of Science and Technology, Wuhan 430022, China

[ Abstract)

of injured peripheral nerve.

Objective  To investigate the effects of the millimeter wave irradiation on the axon regeneration

Methods

220 g were crushed with forceps to form the experimental animal model of peripheral nerve injury. Then they were e-

The left sciatic nerves of 48 adult Sprague-Dawley rats weighted around

qually divided into a treatment group and a control group: the treatment group received millimeter wave irradiation,
while the control group received sham millimeter wave irradiation. The treatment was administered 5 times per week,
30 min per time. The mean axon cross sectional area of the regenerated nerve fibers ( ACSA) in two groups were
measured and calculated at various stages after operation. Ultra-structural observation was performed with regard to the
Results

difference existed for the ACSA between the two groups. The Schwann’s cell proliferation, myelin recovery of the treat-

myelin sheath thickness and maturity of the regenerated fibers. It was shown that statistically significant

ment group were all better in the treatment group than that of the control group after 4 and 6 weeks post-operation.

Conclusion The study suggests that the millimeter wave irradiation could promote the regeneration of peripheral nerve.

[ Key words] Millimeter wave; Peripheral nerve injury;

Ji Bl 2R AR DL, 40 i e ke 1 Al 2 4 1A
T AZ A 22 D RE ARSI I PR 1= A B AR A A R A
BT AR YIGRYT I s B iR IR
EZ— o JUAFRR , KU —Fos R BRI %
TEFRE AR Z N, ORI, AR P Y A
AT Z IO R T R A ek
Wox A FeL 2 4540 5 A8 B2 B 2 R B P S b . FRAT TS
RARE I AR (A 2 KA T 5248 A J] [ o 22 Je e
PASRIST 2 RN Ji] Bl 2451 03 i i 2 A B2

MRS R E
— BRI 15 720
TR ISAREETE SD R Bl 48 H (AR PR

[RIGE By B S g sh b g ) | R 200 ~ 220 g, M
1% 5% HE 240 (30 mg/kg 14 ) 171 B TE SRR IR

YRR B0 1430022 BRI, AR BB R 7 [ 57 162 27 Bt B I I 1 22 B B

SR

Regeneration

TEZEMBEIGVE— /NI B A w28 FEFE ZLIR LT
220 1.5 em &b, IR —FE B 17 om 25 1045 6 AR v B
e Ak B P25 | BB B B — A A 1 A, FREE I Ry
10 s, VR RCAE M AL B P 250 o B A 7R 5 A5 3 o
Ui 9-0 ToB e B Lebric, I FHREHLECT 245 3h 43
SRR IR R 24 2 AT AR B 2 (R 52
PHZ)VERIERRTR . ARG 2 HAER— 54T 435 1
F5. VRITHAEM 245 24 h 5, I EP* HBL-TMA %z
K e HEASUIR (B A 8 S5 2 B 2 M 4 05 350 2, B o
WE A (42.19 £0.2) GHz, P K N7 mm'®) i H o 3R 5%
JEHR 3 mW/em® K 1 IR, BEK30 min, B2 B 1Y
— R, WIRATEA RS T TR AR ST

)

2 HIHAIIEARIG 2,4,6 2 1% S e Z
B9(30 mg/kg T ) 76 e vE SRR, W R AR VT A
SHG T 50 A H S TR PR 3 A A A i DD UK 24
5 mmf AR ERIES BT 10% PR R AR E W
FE24 b, BEEETIRE K A i s R 1) ) R, Y R R



-+ 396 - AR B PE 2 S S kK 2005 4F 7 %527 %% 7 ] Chin J Phys Med Rehabil, July 2005, Vol.27, No.7

A5 wm, 1T HE Jeta EUR BT A RELF 4E R A . LAAH
] 7 i B AR A 2V EIE XTI, B RS 4 M
6 JRFAIRENLA L 2 HR A R, e fh i bn i 4b i
i 5 mm A, YITBK 23 mm BOAR B ML BT 2.5% 1%
TREFRESE ,4°C UK I, 1% HRIR [ 5E UK FH B EE
WORE K, H Epon812 (Uil MY AL T A,
TR AT, VI R TR ISR

= WELmi H

1. ML ML B MR G 4 JH Z /4
T A7 RE AT AR AR A B, 7E OPTON, EM10C/
CR AUE S8 FMEEA T 4 FH 6 JA & 28 v 5
PG,

2. AREM A AR RS 2,4,6 F HUCZEM A7
i L am A RE A LA iR U0 B, 1T HE 34 e RA
A% R 0BT R GE, FERUR 400 f5 89 2644 F |, JH B LR
EFeks , 2/DH 20 A28 S, M5 e 38 S A
BEAF A AN, IR I

SIS 2

2 A w2 2 A A R B BE S A SPSS 10. 0
Gt ARG, AT KR,

# R

— MR

LGS ARG 4, HIEW R (K 1) ML,
Xt BRZH A 2 2P AR AR /NS — B R 2T EHES B
B, ACIRES AN, R A A 4 22 B 45 2 AL 40 A (T
2) IR AL 2 i BN HO R — B, R AT 4
HEB B AR 5T HUIREE M W1 2., TR ) JC W) Y 45 44 241
JUR (K 3),

2. LTSS RS 4 JB, X HEZH m L4 22 70 P )
LT AR SR 4, L] e /b5 S5 1) LA SE i i P 22
14 ARV R — FATY SR T LR Bl 4 g s ik N 2T 24
HA(E 4) i A RS T AR A A AT 4E
KB EARM B A A dEH SR SR (K 5) . RS
6 Jil, Xf HELH ] L3 22 HE B AN B 55 19 P AR p e 47 2, B
PR —3, ARG AL M i B 22 (I 6) 5
IRYT L AT LR S HES B 55 B0 1Y) AL A AR 4 Y
RS R A A IR EDE , F g i A =,
R I = AN SR I T UL (& 7)

A BEM A e AR

KRG 2,4,6 ARG AEERTARINE 1, K5
2 JE IR L 32 A5 A 8 s v 1) A e 20 2T A A T AR
BRFXIA(P <0.05) ;KI5 4 JEF 6 & ,2 4l [H
22 R (P<0.01),

Fz1 24RJF2,4,6 FABMATHERTA(um’, 5 £5)

EAS R/ 17 44 2 4 1 6 J
I 8 48.11 £7.21% 41.50 +4.84% 70.79 £2.52*
pogisEii| 8 39.74£1.55  31.79+1.95 49.58 +1.60
0 SRR R, * P <0.05,%P <0.01

A) A)

it it

AR PARKH 1 ~ 10 mm SN 30 ~
300 GHzAYA = SR G I, 61 P A 18 i 5 36 A
PREEHR S « 22 K U5 Joy 0 0 300 P T B ok PAy g
CORM A 2RI A A i 200 R e T g
R, TS EUA™ A e B P GO R 5 T R
GEAEA 5 HURE A P b P o A 10 A 3% 1Y

A=) EE AR A B T BE

.EQE | SNPE
|

1 IERAERELT AR R M LT YRS AR ST AR 0K, A5 AR S A (HE Je (0 x400) ; B2 XFHAARIS 4 A M2 4
BV M AL AEHET AL, ORGSR, RS 2 IS5 A S U AE (HE e x400) ; 3 RITHAJT 4 PRI QD) o, M2 LT 4

HEFE AR 5% ACRESH ] 0, R I E ] R 45 4 42U A (HE 42 x400)

4 XRRAARIG 4 A WE Z AR M L R IR 45 (x4 000) 5
8000) ; 6 XTHZAASS 6 JE A Pl 2 41 HE AR 25 ( x 6 300) 5

Bl S RJTAARIE 4 7L T R A R 22 4T Mk S S IR ( x
B 7 RITAARE 6 AR I A R R 2T AE R 2] RS2 (<6 300)



rAE S S REE 245 2005 4E 7 45 27 B4 7 W)

Chin J Phys Med Rehabil, July 2005, Vol.27, No.7

- 397 -

A RPITERM , 2K WA B iy 2e PRI IR R
SR MR DG AR R BE G 1 A Al i
A AE R A5 EE K 0 T L b 2 5005 ) 18
SR IR IE D Alekseev 251 5T & BEL, {5
JEE KRR R 06 oA 2 S 3l A A P AR R 2
JEOMEE L 1, AT, 30 TE PRI K 3 1 e s L S
TR , (o 28 28 0 a0 o B2 v R EA T AR SO T X
SR 2 RN T S M AN o8 A M B 5 K
S, B AU RES et Z R BRI

AR SIZIRRE IR B 70 000 A e 2 b i o 1 ik 2
R ORI | I ELVG T 21 LURE E DRI AR A 2
KPHATIRTT . HBDUES LN  ARJG 2 J&], X R4
ARPEREREBOR T AT A M AR R B T U
b, ARJG 4 AR 6 J& 167 4L S A0 H A= 144
B AR MR 8 1) JE R S 0 T IR, DB M
(SIEHPEA L) RIS 4 J8 X BEZH bl 22 27 4 R 2
PN S, SR B A 5 2 1 25 4 A R A VR T 2Rl 2 2F
AEFOIRESH LA 2, R JE ] RS AR A 2 A, Geit
AR R BIR A AR5 2 A i T AR T
A BELT AR AR BT IRZ RS 4 6 JA,2 40
ZIA) Y22 5 5 2 AT 22 oK R A B T T e
JERE R A A 2, HPLBET B e : D2 K IR AT g
5 U 1 T A, Al R 2 AR L 7, A T S
MBI AR T, 52 o S R AL ORI (s R e
3 U R AT AR BN T Q2 Kl A i RE S 2 ik
FAER U™ R TL-18, B2 4R Y TL-18 JKF, 2 it i ]
[R5 5 Pl T Ret A >

ARJG 2 JA 6 YT L FIXT IR AL A4 AT 8 ok 20 47 4 T
BUIIRT ARG 4 J, nlBE-S #2075 #h 2K i ¢
HLBOILEE RS 4 J8 X B R] WL 227 1 1) e 22 21 4
TR IR T4, FUIl e 2 /0 25 M LU B S8 4 O M 22 21 4
TEVI R B — FATS SR AT L5 R TR A4 M 3 R 21 2 241
G H O A K T A A4 BT 4k T e
ML, o PR R R 2 4RSS, BT U I 22 K R
AR 20 3 5 P A VR B T AR R AL B
ey, B HE— AR

10

11

12

13

Z £ x @t

Dolbeare D, Houle JD. Restriction of axonal retraction and promotion of
axonal regeneration by chronically injured neurons after intraspinal treat-
ment with glial cell line-derived neurotrophic factor (GDNF). J Neuro-
trauma, 2003, 20.1251-1261.

FEUHR A7 AT ZHEUT R A T 28 52 ) 1Rl 2 e 11 5
WS, A FAMRH R ,2002,18 :134-137.

TR R AR ARG, A SN R AR A TR (O LAl R o 2
A SEIATSE. TP TAMRHE RS ,2001,17:105-107.

Tofani S, Barone D, Cintorino M, et al. Static and ELF magnetic fields
induce tumor growth inhibition and apoptosis. Bioelectromagnetics,
2001,22.419-428.

Szabo 1,Rojavin MA | Rogers TJ, et al. Reaction of keratinocytes to in
vitro millimeter wave exposure. Bioelectromagnetics, 2001, 22 358-
484.

Usichenko TI, Ivashkivsky OI, Gizhko VV. Treatment of rheumatoid ar-

thritis with electromagnetic millimeter waves applied to acupuncture

points
trother Res, 2003 ,28:11-18.
Szabo 1, Manning MR, Radzievsky AA, et al. Low power millimeter

a randomized double blind clinical study. Acupunct Elec-

wave irradiation exerts no harmful effect on human keratinocytes in vitro.
Bioelectromagnetics, 2003 ,24:165-173.
VBSE RN, R 22K P A HEAR 1 8 18 S P AR Ry L 2
W5, AT 27,1999 ,22.:95-97.
Dibirdik I, Bofenkamp M, Skeben P, et al. Stimulation of Bruton’s
tyrosine kinase ( BTK) and inositol 1, 4,5-trisphosphate production in
leukemia and lymphoma cells exposed to low energy electromagnetic
fields. Leuk Lymphoma, 2000,40.149-156.
Wetzel BJ, Nindl G, Vesper DN, et al. Electromagnetic field effects:
changes in protein phosphorylation in the Jurkat E6. 1 cell line. Biomed
Sci Instrum, 2001 ,37:203-208.
Bagdasarova IV, Rudenko AV, Tumanyants EN. Experimental clinical
study of the effect of millimeter waves on microbial and inflammatory re-
nal diseases. Crit Rev Biomed Eng, 2001 ,29:635-643.
Alekseev SI, Ziskin MC. Effects of millimeter waves on ionic currents of
lymnaea neurons. Bioelectromagnetics, 1999,20.24-33.
Korompilias AV, Chen LE, Seaber AV, et al. Interleukin-1 beta pro-
motes functional recovery of crushed peripheral nerve. ] Orthop Res,
1999, 17.714-719.
(&1 H 19:2005-03-11)
(A% R W)

HEZREANEENS 2005 FERESIEIREMN

rhE AR AR P22 T 2005 4F 8 A 24 H -8 A 29 HIEFG A rp Es% 5 AR P2 2005 4EEPREER IR . TR
TERE B B A XA TR L KT Z RS, IR IR B N AN E B KRR 23 L B R L BT &, S Ui
WA /N LIGRE R A KPR B A BRI e A 5 v s R AT s MR 5 A R AE Pl s i & (AR BR &2 s R H R (PT . OT) 5 7
JIE SR A TR BRI A A X R AR A A L B

MEF IR ML TILRE
fzhang@ mail. xjtu. edu. cn; K FR FE 35 029 — 82668664

AR LE B 5 R 2 B A B o S HOR BT ST O s BRI 2 5 : 710049 5 K RN 3K ; E-mail ;



	395.pdf
	396.pdf
	397.pdf

