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The Effect of Dodamtang(DDT) on Brain damage and Hypertension

Hyun-Kyung Cho, Seong-Min Lim, Joung-Jo An, Young Choi, Yong-Jin Kim, Ho-Ryoung Yoo, Yang-Chun Park,
In-Chan Seol, Chi-Won Hwang

Department of Circulatory Internal Medicine, Collage of Oriental Medicine, Dae-jeon University

Objective : This study was carried out to investigate the effects of DDT on the brain damage and hypertension.

Methods : We observed the effect of Dodamtang(DDT) extract on KCN-induced coma, focal brain ischemia by MCA occlusion, cytotoxicity
and protection of PC12 cells and B103 cells induced by amyloid 3 protein(25-35). To prove the effect of DOT as a blood pressure depressant,
we measured aldosterone, renin activity, catecholamine, sodium and NO density using the seperated blood plasma.

Results : DDT showed a protective effect on cytotoxicity of PC12 cells and 8103 cells induced by amyloid 8 protein(25-35) in a dose
dependent manner and proved the significant abridgement of brain ischemic area and edema induced by MCA occlusion, a critical decrease of
neurclogic deficitic grade in the fore-limbs. DDT didn’ t reduce the duration of KCN(1.87mg/kg iv.)-induced coma and prolonged the survival rate
in the case of KCN(3.0mg/kg iv.)-induced coma by the ratio of 20%. While DDT increased the value of NO in SHR, it significantly decreased the
blood pressure of SHR and the value of aldosterone & epinephrine in SHR.

Conclusions : These results suggested that DOT might be usefully applied for treatment of hypertension, cerebral infarction, and brain
damage.
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Table 1. The Neurologic Examination Grading System

Grade Neurologic examination

Grade 0 No deficit

Grade 1 Fore limb flexion when suspended by the tail
Forelimb  Grade 2 Reduced forepaw resistance to lateral push

Grade 3 Circulating behaviour during suspension

(body twisting)

Grade 0 Immediate placement of the behind back on to the table
Hindlimb (normal)

Grade 1 No limb placement / movement
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Table 2. The Protective Effect of DDT Extract on Cytotoxicity of PC12.Cells induced by

Amyloid 8 Protein(25-35)
Group Concentration Viability(% of Control)
Normal 100£2.97
Control 50mol 53.78 +1.84"
0.01ng/ml 55.29+£095
DT
D 0.1mg/ml 63.51+2.54

: Mean £ Standard error
Control : PC12 cells(4 X 104cells/well) and amyloid # protein(25-35)(501M) treated group
DDT : PC12 celis(4 X 104cells/well) and amyloid £ protein(25-35)(504M) after DDT treated group
: Stafistically significant value compared with normatl data
(*: P<0.05,* : P<0.01,*: P<0.001)
* : Statistically significant value compared with control data
(" P<0.0s,": P<0.01, ™ : P<0.001)

Table 3. The Protective Effect of DDT Extract on Cytotoxicity of B103 Cells induced by
Amyloid 2 Protein(25-35)

Viability(% of Control)

Group Concentration

Normal 100+3.67*

Control 50zmdl 53.61L£2.64™
0.01mg/mi 55.31+1.02

DbT 0.1mg/ml 60.20+2.89

*: Mean + Standard error

Control : B103 cells(4 X 104cellsfwell) and Amyloid f Protein(25-35)(50¢#M) treated group

DDT ; B103 cells(4 x 104cells/well) and Amyloid £ Protein(25-35)(50xM) after DDT treated group
*: Statistically significant value compared with normal data

*: P<0.05,* : P<0.01,™: P<0.001)
* + Statistically significant value compared with control data

(. P<0.05, " : P<0.01, ™ : P<0.001)

Table 4. The Survival Rate of KCN-induced(3.0mg/kg iv.) Coma after Oral
Administration of DDT Extract in ICR Mice

Group No. of animals Survival No. of coma animals Survival rate(%)
Control 10 0 0
DDT 10 2 20

Control : 3.0ng/kg KCN iv. injected group after oral administration of normal saline
DDT : 3.0ng/kg KCN i.v. injected group after oral administration of 5.09mg/20g of DDT extract

Table 5. The Eftect of DDT Extracton Ischemic Ratio in MCA occluded SD Rats

No. of slices The mean area of infarction(%)

(n=4) Control DDT
1 18.14 + 1.28¢ 1521 £ 132
2 3041 + 2.37 28.72 £ 050
3 4522+ 1.36 40.13 £ 1.04
4 40.64 + 4.19 3507 £ 115
5 2548 £552 1420 = 1.77
6 18.31 £ 3.33 8.27 £+ 2.89
7 1075 £ 1.97 ND
8 537 £ 261 ND

*: Mean * Standard Error
Control : Oral administration of normal saline
DDT : Oral administration of 63.62mg/250g of DDT extract
ND : Not detectable
“; Statistically significant value compared with control data
(": P<0.03, " : P<0.01, ™ : P<0.001)

PC12 A%
,q]:zix—l_o. -‘d’%
+3.29%, DDTY F972 0.01mg/m,
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53.784+1.84%°]%1 31, DDT S &
0.0lmg/ml, 0.1mg/ml 8] FEANA 2zt
55.29+0.95, 63.51+2.54(%)= e}
L} 0.1mg/mle) FEo)A PC12 A E2
AEEAY dg 238 297 F94
A VrERSTHTable 2).

B103 M| g DDT T2 A
FEAS BEE 29, gz 10031
+1.85%, DDTY Fo#2 0.01mg/ml,
0.1mg/ml, 1mg/ml 2] FT A 212 113.5
+2.34, 96.37+1.27, 78.61 £0.93(%)
2 VR, 0.01ng/nl, 0.1mg/nl 2] 550
A HZEGE HolA ‘E%L%E‘:}-

HE=A Qe o} 0.01mg/ml,
0.1mg/ml DDTE ﬁl]féﬁ'?’} 3. amyloid
f protein(25-35)% A st ME=4

T

23EHE 2IY 2, f2Ee
53.61+2.64%°]%1 1, DDT FolF&

0.01mg/ml, O.1ng/ml & FZAAN Ztzt

55.31+2.01, 60.20+2.89(%)E LiE}

v 0.1mg/ml o] FEo|A PCI12 AEY

AZSAS B 2EEHH $34 9
A JERTHTable 3).

2) 5% Hef R Tht 2

(1) 2iEme] g £

EorE Y KCN(l 87ng/ke/20g
iv)e] 93] $22)71 ICR7 mouse?]
‘E‘O] 18.71£3.13 sec,
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Table 6. The Effect of DDT Extract on Edema Ratio in MCA occluded SD Rats

No. of slices The mean extent of edema(%)

(n=4) Control DDT
1 15.24+3.24» 861117
2 1895 + 1.53 957 + 1.44
3 19.19 + 3.19 10.29 + 1.48
4 17.55 + 2.10 1225+ 197
5 11.08 + 3.89 714 £ 09
6 7.81 +1.08 ND
7 3.09 + 5.61 ND
8 0.89 £ 2.26 ND

“: Mean * Standard Error
Control : Oral administration of normal saline
DDT : Oral administration of 63.62mg/250g of DDT extract
ND : Not detectable
* : Statistically significant value compared with contro! data
(" : P<0.05, " : P<0.01,*" : P<0.001)

Control DDT
Fig. 1. Photography of 8 slices of brain in control and DDT extract ireated group.
Control : Oral administration of normal saline
DDT : Oral administration of 63.62mg/250g of DDT extract

Table 7. The Effect of DDT Extract on Variation of Neurologic Grades in MCA occluded

SD Rats(Fore Limb)
Group Operation Hypoxia Recirculation
Control 3.00+0.00" 2.661+0.33 2.66+0.33
DDT 251028 1.75+0.25° 1.75£025

S

: Mean + Standard Error

Control : Oral administration of normal saline

DDT : Oral administration of 63.62mg/250g of DDT extract
" : Statistically significant value compared with control data
(" : P<0.05,: P<0.01, " : P<0.001)

Table 8. The Effect of DDT Exiract on Blood Pressure in SHR

Prescription Control DDT
Blood Pressure(mHg) 156.5+3.9» 1463128

“: Mean = Standard Error
Control : Normal saline treated group
DDT : 63.62mg/250g DDT treated group

“: Statistically significant value compared with control data
(P <0.05,": P<0.01, ": P <0.001)

DDT Eo 70| 19.84+0.52secE U}
B} EFAZ B2 EFE f94 gl
£ &35} VR @it

BFtESel KCN(3.0ng/kg/20g i.v.)o]
93} $2A)7] ICR7A moused) AZ&
2 0% el 1, DDT Foq79 A
242 20%2 JERTHTable 4).

(2) Fa2H P PA = £

FU= Y Ao we YUY s
3 BF&E gz Hldte] DDT &
oo &zl Bt F+AHUA
438} tHTable 5, 6, fig. 1).

Fore limb testd A= t)Z270]
operation, hypoxia, recirculation®] ]
Z+kz}+ 3.00+0.00, 2.661+0.33, 2.66 £
03322 ZA#r} 2d v|gied DDT
EQZe 254028, 1.75+0.25, 1.75
+0252 e 94 e T4 &
&€& B3 tK(Table 7).

Hind limb test] & HZF9)
operation, hypoxia, recirculation®]| ]
Z+z} 1.00+0.00, 1.00+0.00, 1.00+
00022 ZA#H7} e} vsted DDT
EoL 0.75+0.5,0.5+£0.57, 1.00+
00022 Yeht 3HEYE Holx &
kTt

2. B HR
1) getof ojxl= EEF
SHRE o] &3] gt Z3t 28
£33 A3 Eﬂz:\f‘% 156.5+3.
mmHg, DDT 92 146.3+2.
mmHg2 +94 e Fanrt i
E}stCHTable 8).

o

‘.

R O

2) 8% MEo o= g8

DDTE SHRo| £oJ§ & AN &
A A8 AA A aldosterone FLE
t)z 7o) 43.94+69 pg/nl, DDT %o



Table 9. The Effect of DDT Extract on the Plasma Levels in SHR

DDT

Prescription Control

Plasma aldosterone levels (pg/ml) 439469 19.143.1°
Plasma renin activity (ng/mi/hr) 12.01 £0.28 14.05+3.33
Plasma dopamin levels (pg/ml) 33.9+6.0¢ 404x5.1
Plasma norepinephrine levels (pg/mi) 1120.0+175.4* 839.5+984
Plasma epinephrine levels (pg/nl) 1769.1£82.5 1020.2+101.3”
Plasma sodium levels (mEq/ [ ) 145.5+£2.1¢ 143.5£0.7
»: Mean + Standard Error

Control : Normal saline treated group

DDT : 63.62mg/250g DDT treated group
* : Statistically significant value compared with control data

(: P<0.05,": P<0.01, : P <0.001)
Table 10. The Effect of DDT Extract on the NO Production

Prescription Control DDT .
NO(@M ) 5.823+0.084" 6.554+0.103

*: Mean + Standard Error
Control : Normal saline treated group
DDT : 63.62mg/250g DDT treated group

" : Statisticaily significant value compared with control data

(: P<0.05, ": P<0.01, " P <0.001)
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