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Preventive Effects of Isoflavone on the Animal Model of Parkinson's Disease

Shinichi KYUHOU

Department of Physiology, Kansai Medical University, Moriguchi 570-8506

ABSTRACT

Parkinson's disease (PD) is a neurodegenerative disease characterized by resting
tremor, rigidity and bradykinesia. In patients with PD, dopaminergic neurons in the
substantia nigra pars compacta (SNc) degenerate. Women with low estrogen
exposure developed PD earlier than did women with high exposure. Although
estrogen has many positive effects on the treatment of PD, estrogen has many risks
such as cancers. As a natural alternative to estrogen replacement after menopause,
1soflavone is a potential candidate for treatment. However, it is not clear whether
1soflavone is acting like estrogen in the brain to provide neuroprotection. The
present animal study aims to investigate the preventive effects of isoflavone on the
motor dysfunctions of PD. In ovariectomized rats, unilateral injection of 6-
hydorxydopamine (6-OHDA) into the medial forebrain bundle (MFB) induced motor
dysfunctions in the forelimbs on the side contralateral to the lesions assessed by
cylinder and step tests. Pretreatment of genistein, an isoflavone, significantly
preserved the motor dysfunctions. Morphologically, tyrosine hydroxylase (TH)
positive neurons in the SNc¢ were markedly reduced after injection of 6-OHDA into
the MFB. Treatment of genistein significantly prevented the reduction of the TH
positive neurons. TH positive nerve terminals and dopamine transporter expression
in the striatum were also preserved after genistein administration. Taken together,
isoflavone is suggested to serve to prevent PD in the post-menopausal women. Soy
Protein Research, Japan 11, 142-146, 2008.
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Fig. 1. Assessment of motor functions in the animal model of Parkinson's disease. A: Rotation test induced by
administration of apomorphine. B: Stepping test. C: Cylinder test.
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Fig. 2. The number of apomorphine-induced rotations
for 60 min. These data were obtained from the
rats after injection of a small amount of 6-

OHDA.
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Fig. 3. The stepping test. Each symbols indicates the
mean * SEM performed with impaired
(contralaral) and unimpaired (ipsilateral)
forelimb by rats with and without treatment of
isoflavone.
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BdG L 72 (iso + 6-OHDA: isoff) T3, A&EICE
A LT (Fig. 2). SOTRENVT 4D
MlEEEE L, R8I VRO ERBELTWE L%
ZENTHEY, isoft THEEHAD 2\ D IEHEEER 7
RIS VERDPDP L VR LTS I L2 EKRT 5.
Stepping test @ #ifEHEIEA & AR OLFIHIZ BT
1%, adjust step(ICHE, OHDAE, isoffDMCTHE
EN ol =T, EAEGHOARIIZB VT
1%, adjust stepFICHEIZIEXTOHDARETIEERIC
WAL Cwiz (Fig. 3). adjust step® g 13 LB RF;
BT 2B 2 & ENTWDE. 20X ) HEkpER
E\3, isofEAOHDARE L W HEI AL h o7z,
Cylinder test : CHECld, ¥EFITHICIUL L EA%o> 72H,
M Z L AEEAHRICELZ DWW TFREL A TW
7z. OHDA#zG-HECl3, MfEHEA & BOSH oG Hik
DAFH D24 LRI O IEH itk 255260 5 1
7z, isofff TITA B 2B H O I Btk a3 %2 20 o 72
(Fig. 4). Z ORI BAEH o Jexd B (E ai i o 2 8
(bradykinesia) ZXHLL TWA EEZ SN TW5.,
kgt e

EHE M ViR & E 2 5N 5 THREHEMILI,
OHDARE TIZF B ISHa %A L T 7z (Fig. 5B).
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(Fig. 5).
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Fig. 4. The cylinder test. The number of wall contacts
with impaired (contralaral) and unimpaired
(ipsilateral) forelimbs during 5 min inside
cylinder is expressed as the percentage of the
total number of forelimb contacts (limb-use
asymmetry cylinder test).
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Fig. 5.
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Immunohisotochemical study for tyrosine

hydroxylase (TH) positive (dopaminergic) cells in
the substantia nigra (SN) of the rats. A: Coronal
sections of the midbrain including the SN after
injection of a large amount of 6-OHDA into the
left medial forebrain bundle. Higher
magnification of the images in the impaired (B)
and unimpaired side (C). D: Quantitative
analysis of TH positive cell numbers in the SN
after injection of a small amount of 6-OHDA.
Results are expressed as the percentage
survival of dopaminergic cells in the impaired
SN compared with the unimpaired side.
Calibrations: 500 zm in A. 100 zm in B and C.
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