KegAR g 299 A55(20149 99) ISSN 1229-1765(Print), ISSN 2288-7199(Online)
Kor. J. Herbology 2014 : 29(5) : 23—30 http://dx.doi.org/10.6116/kjh.2014.29.5.23.

qikimol IAES AF9 HIE &4 vA= IF

D 7P gojadiet s RE gt A, 2: TPAst ShojabeEl A QJArstal A
Effects of Dodam—tang on Cerebral Ischemic Damage of Hyperlipidemic Rats
Kyung—Hun Kiml#, Do—Hoon Kimz, Youn—Sub Kim!®

1 : Department of Anatomy—Pointology, Gachon University,
2 © Oriental Medical Classics & History, Gachon University

ABSTRACT

Objectives . Dodam—tang has been reported to have a control effect against the hyperlipidemia and thrombosis,
Based upon these previous reports, this study investigates the effects of Dodam—tang on the cerebral ischemic
damage of the hyperlipidemic rats,

Methods : Hyperlipidemia was induced by the beef tallow 30% diet for 14 days on Sprague—Dawley rats,
Ischemic damage was induced by the middle cerebral artery occlusion (MCAO) for 2 hours with the intraluminal
thread method, Then water extract of Dodam—tang was administered daily for 5 days. The effect of Dodam—tang
was evaluated with the serum lipids, infarct volume and edema percentage, and immunohistochemical expressions
of iNOS, MMP-9, and GFAP in the brain tissue.

Results : The obtained results were as follows; Dodam—tang reduced significantly the infarct size in a
TTC—stained 5th brain section of the hyperlipidemic MCAO rats, Dodam—tang suppressed the infarct volume of
the hyperlipidemic MCAQO rats, but not significant statistically, Dodam—tang suppressed the edema percentage of
the hyperlipidemic MCAQO rats significantly in the brain tissue, Dodam—tang suppressed significantly the iNOS
expression in the cerebral penumbra and caudate putamen of the hyperlipidemic MCAO rats., Dodam—tang
suppressed significantly the MMP—-9 expression in the cerebral penumbra of the hyperlipidemic MCAO rats,
Dodam—tang suppressed significantly the GFAP—expressed atrocytes in the cerebral penumbra of the hyperlipidemic
MCAO rats,

Conclusions : These results suggest that Dodam—tang suppresses the brain edema formation through the
suppression of the iNOS, MMP-9 and GFAP, but the neuroprotective effect against the cerebral infarct are not
distinct,
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Table 1. Contents of Dodam—tang

Herbal medicine name Pharmacognostic name Weight(g)
PR (B Pinelliae Rhizoma 80g
15354 Aurantii Nobilis Pericarpium 40g
P Poria Cocos 40g
KEE Arisaematis Rhizoma 40g
72624 Ponciri Fructus 40g
HE Glycyrrhizae Radix 40g
A Zingiberis Rhizoma 6.0g
total 340g

LI 22
9] %% WHS] fsto] AdTE o2 2ol FESHA
o} IHE UVHARl FAAEE ARSE AT (Normal) ©]
9]¢ Shamt*, Controli ¥ Dodam—tangwoll LA|HFALR
(high—fat diet)E 1447 358 th2, a8 45
sl7] 9 mhHe ARE R 59 &8 BFL2 At

o FEEHE HHstA] ¢ Shamwt (Sham), ¥A|
Z9ol Ztju]= ™M #H4] (middle cerebral artery occlusion,
MCAO)Ol &Jate] 3|8 &44& § %A%l Controli (Control)
9l Controld}t Zo] a8 &AFS Qukst ohe wkne
F493% Dodam—tangw (Dodam—tang)22 YRtk 24 &
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Table 2. Composition of High Fat Diet

Ingredients %

Beef Tallow 30.00
Casein, High Protein 26.00
EL—Methionine 0.39
Sucrose 16.17
Corn Starch 16,00
Cellulose 5.00
Mineral Mix, AIN-76 4,55
Calcium Carbonate 0.39
Vitamin Mix, Teklad 1.30
Choline Dihydrogen citrate 0.20

Total 100,00

o 1 Fge 7ids] Adgstd e 2o aiHe 70%
N2O%} 30% 02—4 Ej7kAo 5% isofluranelZ UlHE A
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ol 37.0+0.5C2 2FsIYct HAR dRE Hystn &
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Fig. 1. Calculation of edema percentage from areas of the intact
and damaged cerebral hemispheres.
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Fig. 2. A : Representative TTC—stained brain sections of hyperlipidemic
MCAQ rats (1; Sham, 2; Control, 3; Dodam—tang). Red TTC—stained
areas are intact and white unstained areas demonstrated infarct
tissues. Dodam—tang group reduced infarct area on 5th brain
section significantly as compared with the control group. B
Changes of infarct area of hyperlipidemic MCAQO rats. Dodam—tang
group reduced infarct area on 5th brain section significantly as
compared with the control group (*; ©{0.05)(n=6).
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Fig. 3. Changes of infarct volume of hyperlipidemic MCAQO rats.
Dodam—tang group did not supressed infarct volume statistically
as compared with the control group(n=6).
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Fig. 4. Changes of edema percentage of hyperlipidemic MCAO
rats. Dodam—tang group supressed edema percentage significantly
as compared with the control group (**; ©0.01)(n=6).

2 HZZ 9] iNOS, MMP-9 ¥ GFAP W39
mAE 9%

1) INOS 3ol olxl= F&

Wolzset e Hzd Auold INOS FAUSAE
G2 Zgel gumA Wed &4 AN Qg
(100,000 um) WellAl =L INOS FRHAIZS] ==
14947 IAHPAEE FFotal FHEsHE #H4g Control
2 52.0 £ 2.6 7, 149497 IAHAIRE FF5FL FUY
FUE St oS WKGS FoI8t Dodam—tangw- 32,5 +
3.9 7§12 Controlol H]5t p<0.019] §-2Jgt INOS FAvE
SHEZ 9 F27t HEEPY. ARANME Controlwt2
47.7 + 3,17}, Dodam—tangw-> 33.5 + 3.0 7§2 Control
= vl3ted 20,019 523t iINOS FAARFSAIEZ 5=9] 74
7} = Ack(Fig. 5).

A i
Caudete Pusmen

Cortex Penumibr

Fig. 5. A : Representative iINOS immuno—labeled brain sections of
hyperlipidemic MCAO rats (1; Control—cortex penumbra, 2;
Dodam—tang—cortex penumbra, 3; Control—caudate putamen, 4;
Dodam—tang—caudate putamen). Dodam—tang group reduced iINOS
positive cells in both of the cortex penumbra and the caudate
putamen significantly as compared with the control group. B :
Changes of iINOS positive cells in brain regions of hyperlipidemic
MCAQO rats. Dodam—tang group reduced iNOS positive cells in
both of the cortex penumbra and the caudate putamen significantly
as compared with the control group (**; ©{0.01)(n=6).
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Fig. 6. A: Representative MMP—9 immuno—labeled brain sections
of hyperlipidemic MCAO rats (1; Control—cortex penumbra, 2;
Dodam—tang—cortex penumbra, 3; Control—caudate putamen, 4;
Dodam—tang—caudate putamen). Dodam—tang group reduced MMP—9
positive cells in the cortex penumbra significantly as compared
with the control group. B: Changes of MMP-9 positive cells in
brain regions of hyperlipidemic MCAQO rats. Dodam—tang group
reduced MMP-9 positive cells in the cortex penumbra significantly
as compared with the control group (*; £0.05)(n=6).
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Fig. 7. A: Representative GFAP immuno—labeled brain sections of
hyperlipidemic MCAO rats (1; Control—cortex penumbra, 2;
Dodam—tang—cortex penumbra). Dodam—tang group reduced GFAP
positive astrocytes in the cortex penumbra significantly as compared
with the control group. B: Changes of GFAP positive astrocytes in
cortex penumbra of hyperlipidemic MCAQO rats. Dodam—tang group
reduced GFAP positive astrocytes in the cortex penumbra significantly
as compared with the control group (*; £0.05)(n=6).
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