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Abstract : Electrical stimulation and vitamin AD,E administration have been shown to
enhance the repair of biological tissues such as bone, ligament and tendon, The objective of this
study were (a) to investgate the therapeutic effects of different levels of electrical stimulation and
vitamin AD;E administration on fracture healing in a rat model and (b) to identify the most
effective voltage level. Ninety sprague-dawley rats were divided into electrical stimulation group
and vitamin AD,E administration group. Electricla stimulation group was divided into four
groups on the basis of the level of current delivered. The experimental groups received current
(which varied by group), while the controls, with identical electrodes, received no current. In
vitamin AD,E administration group, experimental group was injected 2,500 IU of vitamin A, 1,
250 IU of vitamine D;, 1mg of vitamine E intramuscularly. And in control group 0.1ml of saline
was injected intramuscularly. After time periods (7-day, 14-day, 21-day for stimulation all rats
were tested with combination of biochemical, roentgenologic and histomorphological methods.
The results obtained were as follows ;

In electrical stimulation groups, serum calcium and inorganic phosphorus level of experimental
and control groups showed non specific change within normal physiological ranges. In vitamin
AD;E administration group, serum calcium level of experimental and control groups showed non
specific changes within normal physiological ranges, while experimental group showed slightly
higher serum inorganic phosphorus level. According to roentgenologic and histomorphological
examination, 2V 2S5Hz electrical stimulation group and vitamine AD,E administration group

showed statistically significant improvements in bone density and ossification reaction until day
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14. The terapeutic effect of stimulation on fracture healing was similiar to that of vitamin AD,E

administration. In this study stimulation of 2V 25Hz was the most effective level of electrical

stimulation for the healing of fracture of rats.

Key words : electrical stimulation, vitamin, fracture healing, rat.
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Table 1. The experimental groups of the rats(n=15)

Groups® Status of Experiment

I 1V 25Hz/15 min/day
1 2V 25Hz/15 min/day
m 3V 25Hz/15 min/day
v no current/15 min/day
v vitamin AD,E”

Vi Saline 0.1ml

: Group 1 of electrical stimulation,

: Group 2 of electrical stimulation,

: Group 3 of electrical stimulation

: Control of electrical stimulation,

: Group 1 of vitamin AD3E administration,
: Control of vitamin AD3E administration
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Table 2. Changes of serum inorganic phosphorus level in rats

{n=5)
Groups” Time(Days)
7 14 21
I 9.0+0.5" 7.0+0.3 8.3+09
I 86+04 8.3+05 9.8+09
i 84103 77405 98+0.4
v 88408 82+0.3 8.1+05
\ 10.1+0.2 9.640.3 10.4:+0.3
vl 9.7+04 74+0.4 10.2+0.1

R Group 1 of clectrical stimulation

: Group 2 of electrical stimulation

: Group 3 of clectrical stimulation

; Control of electrical stimulation

: Group 1 of vitamin AD3E administration
: Control of vitamin AD3E administration

» : Mean+S.D.(mg/dl)
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Table 3. Changes of serum calcium level in rats(n=5)

9 Time(Days)
Groups
7 14 21
I 9.0+0.3” 109+0.3 9.9:+02.
I 97402 102404 102405
il 9.740.1 10.6+0.3 10.740.3
v 108404 107405 10.3£0.1
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R Group 1 of electrical stimulation

: Group 2 of electrical stimulaton

: Group 3 of clectrical stimulation

: Control of electrical stimulation

1 Group 1 of vitamin AD3E administration
: Control of vitamin AD3E administration

: Mean=+8.D.(mg/dl)
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vitamin AD;E £4Fo] 71 £& T459 F71E HE 4. Rat9] TAX) G n]xE A7 A=3 vitamin AD,E
t}. o A frazte vz

3. 2 e A HAtd s 2F 2V 25Hz AV A ST 5. Rat®] ZHX)f-9 glojA 2V 25Hz A7)z} o) 714
vitamin AD;E £ 7o) 744 A S Fe& BeY.  Afans F4.

Legends for figures

Fig 1.  Lateral radiographs of the lesion in a rats 7 days after the fractures(40KVP, 100cm, 0.25sec, SOmA).

Fig 1-1. 2V 25Hz group : atrophy of soft-tissue swelling and more decreased X-ray permeability was observed.

Fig 1-2. Control of electrostimulation group : movement of fracture site and cystic changes were observed.

Fig 1-3. Vitamin AD;E group : fracture line was no longer defined and the radiolucencies were more increased.

Fig 1-4. Control of vitamin AD:E group : similar to that of Fig 1-2.

Fig2. Lateral radiographs of the lesion in a rats 14 days after the fractures(40KVP, 100cm, 0.25sec, 50mA).

Fig 2-1. 2V 25Hz group : callus was formed at fracture site and more increased X-ray permeability.

Fig 2-2. Control of electrostimulation group : little movement of fracture site and high X-ray permeability.

Fig 2-3. Vitamin AD;E group : fracture line was bridged by bony callus, and the radiopaque of fracture site was increased.
Fig 2-4. Control of vitamin AD;E group : fracture line was bridged and the radiolucencies were slight lost.

Fig 3. Histologic section of tibial and fibularis bone lesion from a rat after 7 days(H-3 stain X 100).

Fig 3-1. 2V 25Hz group : regular arrnagement of osteoblast was observed.

Fig 3-2. Control of electrostimulation group : little bone matrix formation was observed.

Fig 3-3. Vitamin AD;E group : lots of bone matrix formation and more regular layers of the osteoblasts were observed.

Fig 3-4. Control of vitamin AD;E group : osteoblasts which became more regular layers and a little formation of bone matrix were ob-
served.

Fig 4. Histologic section of tibial and fibularis bone lesion from a rat after 14 days (H-E stain X 100).
Fig 4-1. 2V 25Hz group : increase of matured cell size and greatly advanced ossification was observed.
Fig 4-2. Contro! of electrostimulation group : more ossification was observed.

Fig 4-3. Vitamin AD;E group : a lot of new bone matrix and ostcocytes in the immature bone.

Fig 4-4. Control of vitamin AD’E group : bone resorption were observed.
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