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( Abstract )

The Effects of Jujadokseo-hwan on the Activation of Brain and
Neuroprotactive Effects

Lee Yu Gyung, Chae Jung Won
Department of Pediatrics, College of Oriental Medicine, Dongshin University

Objectives
This study is designed to investigate the effects of Jujadokseo-hwan on the brain ability and inducing
oxidative stresses.

Methods

We measured the changes of regional cerebral blood flow and mean arterial blood pressure. Then we
analyzed histological examination, immunohistochemistric tesponse and anti-oxidant activity of
Jujadokseo-hwan.

Resules

1. Treatment of Jujadokseo-hwan significantly increased regional cerebral blood flow but decreased
mean arterial blood pressure.

2. Treatment of Jujadokseo-hwan-induced increase of regional cerebral blood flow was significantly
inhibited by pretreatment with indomethacin (1 mg/kg, i.p.), an inhibitor of cyclooxygenase.

3. In histological examination through TTC stain, group I was no change, but group II showed that
discolored in the most cortical part. Group III showed that decreased discolor in the cortical part.

4. In immunohistochemistric response of BDNF, group II showed that lower response effect . Group
Il showed that increase response effect .

5. Treatment of Jujadokseo-hwan increased proliferation rates of Glial cell effectively

6. Treatment of Jujadokseo-hwan accelerated proliferation rates of C6 cells in vitro. In addition,
protective effects on cell death induced by paraquat, rotenone and hydrogen peroxide. In addition,
activity of SOD were increased by treatment with Jujadokseo-hwan.

Conclusions
In conclusion, Jujadokseo-hwan can improve of the brain ability , learning ability , memory ability and
induce ischemic brain injuries.

Key words . improvement of the brain ability, neuroprotactive effect. oxidate stress, Jujadokseo-hwan,
brain function
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Table 1. Prescription of Jujadokseo—hwan (JDH)
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Table 2. Neurologic Examination Grading System
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Fig. 1. Effects of JDH on the rCBF in rats.

Normal : non-treated group for 30 min ; rCBF :

as meantSE of 8 experiments.

regional cerebral blood flow ; The present data were expressed

* . Statistically significance compared with Normal group (* ; P<0.05).
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Fig. 2. Effects of JDH on the MABP in rats.
MABP : Mean arterial blood pressure
Legends are the same as Fig. 1.
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Fig. 3. Effects of JDH with indomethacin on the rCBF in rats.
JDH + IDN : indomethacin (1 mg/kg, i.p.) treated group
* . Statistically significant compared with Control group (* ; p<<0.05).
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Fig. 4. Effects of JDH with methylene blue on the rCBF in rats.
JDH + MTB : methylene blue (10 ug/kg, ip.) treated group
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Fig. 5. Effects of JDH with indomethacin on the MABP in rats.
JDH + IDN : indomethacin (1 mg/kg, i.p.) treated group
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Fig. 6. Effects of JDH with methylene blue on the MABP in rats.
JDH + MTB : methylene blue (10 ug/kg, ip.) treated group

Fig 7. Histological changes after 28days of focal ischemic brain injury (2,3,5—triphenyltetrazolium
chloride monohydrate, TTC staining, A : Group I, B : Group II, C : Group II)

Fig 8. Immunoreactivity with the BDNF antibody in hippocampus of rats after 28 day
(immunohistochemical stain, <200, A : group II, B : group III)

Table 3. Expression of BDNF Immunoreactive Neurons in Hippocampus of Rats after 28 Day

Group il

m
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Fig. 9. Effects of JDH on proliferation rates of C6 glial cells in vitro.
C6 Cells were attached 96-well plate, and added JDH as indicated concentrations respectively. After 24 hrs
incubation, proliferation rates were measured using MTT methods. Result are presented as mean+SE.
* . Statistically significance compared with non-treated group (* ; P<0.05).
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Fig. 10. Effects of JDH on cell viability of C6 glial cells in vitro.
C6 Cells were attached 100 mm plate, and added JDH as indicated concentrations respectively. After 24 hrs
incubation, cell viabilities were measured using trypan blue exclusion methods. Result are presented as mean+SD.
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Fig. 11. Decrease of C6 glial cells on Oxidative stress induced by various chemicals
Normal : non-treated group ; ** : Statistically significance compared with Normal (** ; P<<0.01).
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Cell viability (%)

Fig. 12. Protective effects of JDH on Oxidative stress induced by paraquat in C6 glial cells.
C6 Cells were attached 96-well plate, and added 500 pg/ml of JDH for 24 hr. After 24 hrs incubation,
indicated concentration of paraquat was treated for 4 hr. ; Normal : non-treated ; JDH : only JDH treated ; paraquat
: only paraquat treated ; JDH + para : JDH pre-treated then paraquat treated. ; ** : Statistically significance
compared with Normal (** ; P<0.01). ; * : Statistically significance compared with Normal (* ; P<0.05).
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Fig. 13. Protective effects of JDH on Oxidative stress induced by SNP in C6 glial cells.
SNP : only SNP treated ; JDH + SNP : JDH pre-treated then SNP treated. ; ** : Statistically significance
compared with Normal (** ; P<<0.01). Legends are the same as Fig. 12.
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Fig. 14. Protective effects of JDH on Oxidative stress induced by rotenone in C6 glial cells.
Rotenone : only rotenone treated ; JDH + rotenone : JDH pre-treated then rotenone treated. ; ** :
Statistically significance compared with Normal (** ; P<0.01). Legends are the same as Fig. 12.
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Fig. 15. Protective effects of JDH on Oxidative stress induced by H20. in C6 glial cells.
HO, : only H,O, treated ; JDH + H,O, : JDH pre-treated then H,O, treated. ; **¥ : Statistically
significance compared with Normal (** ; P<0.01).
Legends are the same as Fig. 12.
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Fig. 16. Effects of JDH on SOD activities in C6 glioma cells.
C6 Cells were attached 100 mm plate, and added 500 pg/mé of JDH for 24 hrs.
* ¢ Statistically significance compared with Normal group (* ; P<0.05).
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Fig. 17. Effects of JDH on production levels of total glutathione in C6 glial cells.

Legends are the same as Fig. 16.
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