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Effects of Hwadamtongrak-Tang on the
changes of Cerebral Flow in the rats

Hyoung-Bae Park, Seung-Jung Yang'. Tung-Sheun Wei',
Hye-Sun Park , Sang-Yoon Jeon, Seok Hong

Department of Internal Medicine, College of Oriental Medicine, Dong-Shin University,
Sun Cheon Oriental Medicine Hospital

Objectives & Methods : This present study was performed to investigate the effect of
Hwadamtongrak-Tang extract (HTT) on the regulation of cerebral hemodynamics in terms of
regional cerebral blood flow (rCBF) and mean arterial blood pressure (MABP)) in normal and
cerebral ischemic rats. Also the effects of HTT on changes in local blood flow, inhibition of LDH
activity in neuronal cells, and levels of cytokine production in the serum were determined in the
ischemic rat model. The major findings are summarized below.

Results : 1. HTT significantly increased rCBF in a dose-dependent manner, but MABP was not
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changed by HTT treatment. These results suggest that HTT may increase rCBF by dilating
cerebral arterial diameter.

2. HTT-induced increase in rCBF was blocked by pretreatment with cyclooxygenase inhibitor
indomethacin (IDN, 1 mg/ke, 1.p.) and MABP was significantly increased by IDN.

3. Pretreatment of methylene blue (MTB, 10 ws/ke, ip.), an inhibitor of guanylate cyclase,
significantly decreased both rCBP and MABP in HTT-treated rats.

4, HTT treatment significantly increased rCBP to a stable level during the period of cerebral
reperfusion. |

5. HTT significantly inhibited LDH activity in neuronal cells, suggesting a neuroprotection by
HTT.

6. Serum interleukin (IL)-18 and tumor necrosis factor (TNF)-a levels were significantly
decreased in the femoral artery 1 hr after middle cerebral arterial occlusion in HTT-treated rats.
IL-10 levels in the serum were significantly increased by HTT treatment whereas transforming
growth factor (TGF)-B levels were similar between HTT-treated and control groups.

7. Serum interleukin (IL)-18 and tumor necrosis factor (TNF)-a levels were significantly
decreased in the femoral artery 1 hr after reperfusion in HTT-treated rats. Serum IL-10 levels
were significantly decreased in HTT-treated rats compared with the control group, and no
significant changes in (TGF)-B in the serum were observed by HTT treatment.

Conclusions : The present data suggest that HTT may have an anti-ischemic effect via the
improvement of cerebral hemodynamics and thus protect the brain from ischemic damage.

Key Words : Hwadamtongrak-Tang, regional cerebral blood flow(rCBF), mean
arterial blood pressure( MABP), LDH, cytokine
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AEXA7SE AT el vz dA s Table 1. Prescription of Hwadamtongrak-Tang
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HEF g% 9 AL7)de) g3 dFEE i Aot RHIZOMA 10
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e S8 NP nAE A4 53E B2 P %
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£33 H38 9a9 A0 4hE 9% & 4
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B 50 5% 12 A7 dark/light)ol BN F e 97 5 ~ 6 mel TR 442 Ads
st o old FAZS] FAS AT bl @A A
2) ot A 9 2% WAHET S99 Laser doppler
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W& urethane(750 mg/ke. ip.. Sigma U2500)
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LDH 84= 242 479 HzA& A&
g Ca¥’F Mg el Eel UA % Hank's
balanced salt solution(GibcoBRL 14180-061)¢l 5
mg/ml glucose, 7 mg/m sucrose ¥ 035 me/ml
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oA Heg AT HeEAE dof A 27
& ¥ o 0.25% trypsinol A A7) wi ok
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2+ 10% fetal bovine serum(Hyclone A1111-L)
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100 g 92 F A2oM 1 A7 St WA o
= WBZ 4 3 AHsgch ol% zZb wellol
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o, {LEGEREE 001 ne/kg, 0.1 mg/kg BojA]e]
& HEFES 11380 £ 0.07%, 11632 + 0.06%%
ARG &3 gEHoR Z/HYT 10 ne/
kg Fol A= 13455 £ 0.06%=2 AN 71X 2 &
AAPKOOD A 7+, 100 me/kg S
AY FA HEFEE 14218 + 0.04%2 A4 7)1
AR F-24 (PO.001) SIA 2715l
fLREiRES T84 o4& A WA g7
s 71X E 10000 £ 0.01%2 BAkstelS o),
LGB E S $3P8(001 01 1.0 me/ke) oA
HrEE 247 10019 + 0.01%, 101.86 + 0.01%.
104.05 £ 0.02%2 71AXA %} AL oW 10.0 me/
ke® FdPE W 10651 + 0.02%=2 A
(P<0.05) A F7h=4d

=B --MAEP

%, changes

Fig. 1. Effect of HTT on the rCBF and MABP
in normal rats

HTT : Hwadamtongrak-Tang freeze dry powder
rCBF : regional cerebral blood flow

MABP : mean arterial blood pressure

The present data were expressed as mean = SE of 6
experiments.

* @ Statistically significant compared with 0 group(*
s PA0.05, ** : P00, ¥+ ¢ P{0.001)

2. ftEediEs FOIZ HEE My HMol &
dFds &271d

D) LREES Tz Wste A WAe) 34
H8FF 28714

fsmeh Sz W 24 NgFg 2

7S dotry) fAste (LRERS FAZ &

94 At Fh HYFFE Y2

AT HE (LHERES T2 Wstd F4 HY
F%& MTB A2z stdeh(Fig. 2).
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Fig. 2. Effect of pretreatments with IDN and
MTB on the HTT-induced rCBF changes
in normal rats

IDN  indomethacin(l meg/ke, 1p.)

MTB : methylene blue(10 ug/ke, ip.)

Control @ HTT treated group

Other legends are the same as Fig. 1.

The present data were expressed as mean = SE of 6
experiments.

+ Statlstlcally significant compared with control
group(+ : P<0.05).
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Fig. 3. Effect of pretreatments with IDN and
MTB on the HTT-induced MABP
changes in normal rats

Other legends are the same as Fig. 2.

The present data were expressed as mean = SE of 6

experiments.

o Stahsncally significant compared with control
group(+ : P<0.05).
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0.02%, 127.25 + 0.02%. 136.09 + 0.03%% E<A 3
7P E Uebsia o F ARF Azhe] A
935 47 13464 + 0.04%. 12177 + 0.05%,
12094 + 0.05%, 11358 = 0.04%= 4=+ 743
Hovt 7IAA R 71E .

fLlaEih Foavd S4 J8F7F 7IAAE
1000 + 0.04%2} 3tgE o, S4 HE7F AES
&8 2 A7 BF 47 5443 £ 0.06%. 51.36 +
0.06%. 55.81 = 0.06%, 53.37 = 0.08%2 XI=t=9]
I, ARF F 24T F AEEY FA YR
HEE 7IAA RS Z7F 10194 + 0.03%. 115.14 +
0.05%. 12019 + 0.03%. 1250.98 + 0.05%% Z7}= 3]
o ARF Aol AELF A 11457 +
0.06%. 10561 + 0.05%, 102.35 + 0.05%, 9951 +
0.04%2 7142 % A8 NS By om, o
Z BT Wgel wisAE £ (P0.05)
A A= A,

e

chanaes of rCBF
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45 0 65 t+ 15 2 25 3 35 4 45 § 55 6
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Fig. 4. Effect of HTT on the rCBF response in
cerebral ischemic rats

HTT : Hwadamtongrak-Tang freeze dry powder

MCAO * middle cerebral artery occlusion

Control : After caused MCAO(5 min), HTT

non-treated group
Sample : After caused MCAO, HTT(10 mg/ke, ip.)
treated group

rCBF : regional cerebral blood flow

The present data were expressed as mean = SE of 6

experiments.

* . Statistically significant compared with control
group(* : P<0.05).
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Fig. b. Effect of HTT on the LDH activity in

neuronal cells

HTT : Hwadamtongrak-Tang freeze dry powder
Control NMDA(30 pM) treated. but HTT
non-treated group, 1, 10, 100 : HTT(L.0, 10.0, 100.0 we/
m) and NMDA treated group

+ : Control group vs Normal group(+++
* . Sample group vs Control group(***

P<0.00D)
+ P<0.001)
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A (P0.0D UA ZFaHd ‘33‘:7—94 TNF-a
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7827 £ 0.05%=2 Azl Hls) v%‘é(P(0.0l) 3
A FH2EH. A2 IL—lO A e& 100,00 =
0.08%% A+ W T 14542 + 0.08%=2 =
s o)A ( P<)01 WA F7hE e,
22 TGF- A4%S 10000 + 0.05%zF 3k
& 9 Fof> 10941 £ 0.01%2 A2 93
M e Aoy £948 ddh

Eta

Cytokines

Fig. 6. Effect of HTT on the cytokines production in serum of cerebral ischemic

rats 1 hr after MCAQO

Other legends are the same as Fig. 4.

The present data were expressed as mean * SE of 6 expenments
: Statistically significant compared with Control group(*

 PA0.0D).
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dz79 IL-1B B4%< 100.00 £ 010%= 3t
A W FoFE 6349 + 0.03%E H=FRYY F

ElControl
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80r
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40+
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%, release

MSample

AP0 A FaddE HzEe TNF-a
ARSE 10000 £ 0.04%e &9E o Foded
71.08 £ 0.06%2 dzFEeE 7214 (P<0.00D A
ZaHd da2de [L-10 44%5E 10000 +
0.04%=t A& W FoI &2 14185 + 0.04%= o
Z27HY f4 (000D A FHEAR Jx
+9 TGF-8 A4%< 10000 + 0.03% 3+
o Fol 10074 £ 0.03%E HNELIH FAFSHA
vebste

Cytokines

Fig. 7. Effect of HTT on the cytokines production in serum of cerebral ischemic rats 1 hr

after reperfusion

Other legends are the same as Fig. 4.

The present data were expressed as mean * SE of 6 experiments.
* @ Statistically significant compared with Control group(** : P<0.01, *** & P<0.001).
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