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Abstract

BACKGROUND: Studies on basic research of magnetic treatment of limb ischemic disease are not much,
because poor compliance of animals and the stability of the magnetic field strength are difficult to control,
resulting in big experimental error and decreased credibility of the results. For this kind of problem, experimental
study on low-frequency electromagnetic magnetic cages for treatment of ischemic limbs was conducted, thus
overcoming the two major issues of poor compliance of animals and difficult control of the stability of magnetic
field strength.

OBJECTIVE: To investigate the effects of self-made low-frequency magnetic fields of rabbit cages on
neovascular growth-promoting factor of rabbits with limb ischemia.

METHODS: A total of 96 rabbit models of atherosclerosis were constructed, numbered and randomly divided into
ischemia group and non-ischemia group (12 treatment combination in each group). Experiments in each group
were performed four times according to the requirement of factorial design. Electromagnetic field intensity factor A
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(0, 3, 6, 12 mT) and the time factor B (3, 5, 7 days) were set.

RESULTS AND CONCLUSION: Low-frequency magnetic field could apparently promote hypoxia inducible factor-1q,
vascular endothelial growth factor and CD34 expression in ischemic limb of rabbits. Electromagnetic field intensity factor
A was a key factor for contributing to the expression of hypoxia inducible factor-1a, vascular endothelial growth factor
and CD34, and the time factor B was secondary factor. Low-frequency magnetic field also promoted hypoxia inducible
factor-1a expression in non-ischemia limb, but did not promote vascular endothelial growth factor and CD34 expression.
Thus, the expression of vascular endothelial growth factor and CD34 was regulated by hypoxia inducible factor-1a, as

well as other factors, in the ischemic state.

Subject headings: electromagnetic fields; atherosclerosis; ischemia; muscle, striated; hypoxia-inducible factor 1, alpha

subunit; vascular endothelial growth factors
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Table 1 Treatment combination of magnetic field intensity and
action time
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Table 2 Mean results of measurement parameters of rabbits in non-ischemia group and ischemia group (xts)
T3 8 2153 n  STHTE(C) DVAFB HIF-1a ik (R JE) VEGF &Ik (RBILSE) CD34 [t e .40 A4
omT TolkILEE 3 R4l 4 0.410.1 0.610.1 442145 126148 3.0£0.14
Bl 5 3 R4l 4 3.410.3 5.9+0.5 11941346 40163 8.0+£0.12
JEHI A 5 R4 4 0.5+0.1 0.6+0.1 348+121 153148 4.0£0.1
BRIME 5 R4 4 2.6+0.2 4.8+0.5 11421442 486184 11.0£0.2
PRSI NN 4 0.5+0.1 0.4+0.1 489+124 246168 4.0£0.1
BRINLES 7 R4 4 2.1+0.2 3.310.2 10961234 593158 11.0£0.3
3mT TolkILEE 3 R4l 4 0.410.1 0.710.1 8224212 282163 5.0£0.15
el 5 3 R4l 4 2.9+0.2™ 4.00.5™ 1 313+385° 581+104° 13.0£2.0°
JeHI A 5 K4 4 0.4+0.1 0.5+0.1 916+307 373188 4.0£0.1
HRIMES 5 R4 4 1.84£0.1 2.9+1.5 17101447 849+113 21.0+£0.3
PRSI NN 4 0.7£0.1 1.410.1 929+345 387187 6.0+0.2
B s 7 R4l 4 1.60.1% 2.8+0.1% 1 989+264° 1083+134™ 21.0£0.2"
6 mT TolkILEE 3 R4l 4 0.50.1 0.710.1 11901223 378482 6.0£0.1
Bl EE 3 R4l 4 1.940.1 2.8+0.5 1 8391298 11891164 28.0+£0.15
JEHI A 5 R 4 0.8+0.1 0.5+0.1 1773217 401181 7.0+0.2
HIMEE 5 R4 4 1.6+£0.1 2.6+0.5 1905+332 13541170 24.0+1.0
Towk i s 7 R4 4 1.1£0.1 1.410.1 2 1081248 394+120 7.0£0.5
BRILES 7 R4 4 1.4+0.1 1.8+0.1 2 1671312 17761135 30.0¢1.5
12mT TolkILEE 3 R4l 4 0.940.1 0.940.1 19214232 482191 7.0£0.2
Bl 5 3 R4l 4 1.7+0.1%¢ 2.1+0.1%° 2 42743017 2218+318° 39+2°
JEHI A 5 K4 4 0.9+0.1 0.8+0.1 2 1171453 458+102 8.0+0.2
BRIMEE 5 R4 4 1.240.1 1.6+0.2 2 7031331 2 189+328 39.0+1.5
PRSI NN 4 0.7£0.1 0.9+0.1 2 528+411" 483181 9.0+0.3
BRILES 7 R4 4 1.0£0.1 1.2+0.2 3013+432% 2 4784324 403"

. OSTHTE: XU i ko J2 JRIRLE 2548 s DVAFB: XU G e ik i 22 {8 HIF-1a: S4FE ST 1a; VEGF: IUE P A K 1. @i ifin 45 Gk i
Y Lig: *P<0.05, °P<0.01; W4l 3mT-7d 53 mT-3d Hui: °P<0.05, °P<0.01; G4l 12 mT-7d 512 mT-3d tb#k: °P<0.05; Giiigl 12 mT-7d
15 3mT-7d Lbi: 'P<0.05, 9P <0.01: Tzl 12 mT-7d 5 12mT-3d Lb: "P<0.01; Thkfi4l 12mT-7d 553 mT-7d Lk 'P<0.01. @FLHmaAS
Brifi gl T2 A, il 2 AR ZL A R 1, AL R 7.
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B 1 RGP L ERLE R (x200)
Figure 1 Establishment result of a rabbit model of atherosclerosis (x200)
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Figure 2 Hypoxia inducible factor-1a, vascular endothelial growth factor and CD34 expression in ischemia group (x400)
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3 TRMBREFSETF 1a. MERKEKEFR CD34 FiklFR(x400)

Figure 3 Hypoxia inducible factor-1a, vascular endothelial growth factor and CD34 expression in non-ischemia group (x400)
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CD34 Ji#ik: Kk 6 mT-7d CD34 K ik; L iR 12 mT-7 d CD34 Rk,

B4 /DEREELUANLALATE S F RIEE T M E(x200)

Figure 4 Leg striated muscle observed under a light microscope (x200)
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PR 5 R 1ok 22 5 0 B 35 (P > 0.05), I
Wz AR KR T S CD34 3K ik 22 R A i R L(PY) <
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(P <0.05 P<0.01, P<0.01); $5iFSH 1akis
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12 mT-7 di2 & 5112 mT-3 d(P < 0.05). {H&k i 4] 547,
FHRE a0 W R AKE 7 & CD34K1%k12 mT-7 d
3 mT-7 dy B & (PY <0.01), Kk2, BE2.

26 Kbkt RiESEF1a. i kA K EFACD34
BEFHI, TRERZBEMER BABIZRTa. MW
B KR T 2 CD34351k3 mT-7 d53 mT-3 dHig 5t
TR EREX(P>0.05, P>0.05, P>0.1); H4i%5H T 1a
FiE12mT-7 d2 5 712 mT-3d(P < 0.01). H4E S
T1aFik12 mT-7 di3 mT-7 d B TP < 0.01), 1A
WA KR 1 )2 CD34 #3512 mT-7 d 53 mT-7 dEbic i
TEEZEXP>0.05 P>0.1), k2, @E3.
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FRELL AR, AL T LU R4S OBl — & B
Bl . @i n] LUREE— BEI ] @it ] LU ik 5256 W)
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