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Effect of Chungyeoldodam-tang on Hypertension

Kyung Ho Park, Hak Joo Choi, Seong Soo Roh', Young Sun Koo, Dong Hee Kim*

Department of Pathology, 1. Laboratory of Herbology,
2. Department of Internal Medicine, College of Oriental Medicine, Daejeon University

To access the safety and efficacy of Chungyeoldodam-tang(CDT), a traditional herbal medicine prescription, on
hypertension we examined various parameters involved in the pathogenesis of hypertension. CDT seems to be safe
because CDT at the concentrations lower that 250 ug/m! showed no toxic effects in cultured human fibroblast and no
toxic effects on liver function. The production of reactive oxygen species (ROS) were greatly decreased in CDT
treated group compared with control, and angiotensin converting enzyme activities were reduced by CDT in a dose
dependent manner. There was no differences in weight of hearts between control and CDT treated group. The blood
pressure and pulse rate were significantly decreased. CDT greatly reduced the levels of plasma hormones including
aldosterone, dopamine, and norepinephrine, but not epinephrine, and serum electrocytes including Na* and Cr, but not
K*. were also decreased. The levels of uric acid, BUN and creatinine were significantly decreased compared with
control. These results suggested that CDT has suppressive effects on various pathologic factors in hypertension, and
CDT has potential as a safe and effective therapeutics for hypertension.
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oloj & dgoA= EBM(EVldence Based Medicine) +&3%
Al Aer 7ige Qle] da) g 88 il FETEREs

AEE Tt Hel BYPYS Salol thg 29 B ARk
o WslE AnR L, TEAC W AN KBS BHUL B

ARE =]
Yol miAle & S8 FIoIt

Az HOH

1. AE
1) oy

2 A8 A3 AE g (Chungyeoldodam-tang o5}
CDTZ A T4 SES sty 2&THPE A F
& & Z40l AFSGIIEt ekE Td & thE Zri(Table. 1).

Table 1. The Composition of Chungyeoldodam-tang(CDT)

BgEy % A&
gtsHZ ) Pineliae Rhizoma 6
EnEIDN] Perillae Semen 6
AALS: Crataegi Fructus 6
LIEXH Raphanus sativus L 6
g = Scuteliariae Radix 6
a2 & Platycodi Radix 4
A2 Aurantii Fructus 4
d z Osterici Koreani Radix 4
g 3 Ledebouriellae Radix 4
= 0 Caulis In Taeni Phyllostachyos 4
IRE e Rhei Rhizoma 4
MAZ Acori Graminei Rhizoma 4
2 o Coptidis Rhizoma 2
XX Gardeniae Fructus 2
4 = Glycyrrhizae Radix 2
Total amount 64
2) 58
2 Ugo] ABY AP FE 7FY, AF 200220 g9 It
¥ SD (Sprague- Dawley Rat, thglilo]| @& =, £5, Korea)2
A g7 LHAIE (HHIAE, Y5, Korea)E AMF 410]
SHHA

=g S50 S0t 42 22 + 2T, YUERX 50 +
HAIZF 12417} (07:00 ~ 19:00), £ 150 ~ 300 LuxE A
ok 2747 Al ggol HEAR] = AF Halt 286t
e AEsiy dgdl ARSSInTt

I A28 FE £
2. 9
1) AR =&
AlE ZZ g e CDT 58 ket oely] (DWP-1800T, o
Sl B, 8

JH4= 1500 mi<} zzlo] s3t5l0] 347 AEMEKY
F&% & o6k ol& rotary vacuum evaporator (Biichi
461, EYELA)OIA] 24 55610 CDTE Bl &, th 527
%7] (EYELA, FDU-540, Japan)oiiA] 24,;]7; =7 Azl By
35 g2 BUOH, ol BUS ZHSUEL (S0C)oA BT
SHHA, Aol wet 8338t £5F M5l ARSI
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2) In vitro

(1) Human fibroblast cells (hFCs) HHOt
T2 ZAE cool D-PBSE 33 MASH

51 THS, conical tube (15 ml)ol] Wol 1,400 rmei]/H 5271 Q)

2] SIS 0] tubeo] RPMI 1640 {containing collagenase A

(5 mg/ml, BM, Indianapoilis, IN, USA)®} DNase type I (0.15

mg/ml, Sigma. Co., US.A.), antibiotics (penicillinm 104 U/ml,

X}Q 7<71—O§ Xé\

o
Al
=1

streptomycin 10 mg/ml, amphotericin B 25 pg/ml)}& B 3
7C CO; wie7]olA]l hFCsE 2 A7 St uieksiRit. of7]ol
0.5% trypsin-0.2% EDTAE H7}slo] 30 23t slala, elitet
Z42|A¢ES4 (PBS)E QF 23] 1,500 rpmoja] AMEEIT &
RPMI 1640-10% FBSZ 17 Z0F ufAsIiTE 018 THAl 0.5%
trypsin-0.2% EDTAE 2|51 2H, 0|8 d&42E 1794 33
HIESE 5 AlolQlE AR EE RPMI 1640-10% FBS wj kol
AT i SIATE

(2) Cell viability &5

NEEY ZHS MIT assayZ BIGCh oiers)

fibroblast cellsZ 96 well plateoi] 2x10 cell X BEZ=3) & uReksh
11, 24A]17} & CDTE 500, 250, 125, 62.5, 31.25 ug/ml &L 2 5
SIACE THA] 484171 Wit & RRAE HAGKL 2t wello] MTT
solution (0.5mg/ml) 100 ¢ & H7I5ld 4417 SO viLSITE
B & Bee AASHL 2+ welloll 100 09 DMSOE 718l
37T CO,; e¥7]olA] 308 =0t Uk A|71 & ELISA readerE Al
251 wave length 540 nmollA EBTE EH35I9ch

Q) eniz &g 58

@ 2,2-diphenyl-1-picrylhydrazyl (DPPH) 2Hs &3

150mM DPPH/EtOH 450 of CDTE 1000, 500, 250, 125,

625 pg/ml ST E 3|43k 50 piN H7ist & 37TolA] 3087
2HEA130 018 S35 517 nmoflA] £E61 o] B oz
ALKSIATY.

}  human

DPPH 2715 (%) = (

@ SOD Ay &%

CDT 0.2 mLoj tris-HCI buffer(pH 8.5) 2.6 mL3} 7.2 mM
pyrogallol 02 mLE 7}5kd 25ColA] 108 812 % 1 N HCl
01 mLZ WS FAAHCEL HESHE 20nmolA EEEE 5F
Sl buffer® F7HeH RS HET2E 1] ofehe} 2ol Adl
22 g0t

KCGE E0iz2
buffer &7tz 2

g=
3

SOD RAEZY (%) = 100-{(

ot | ot

) x 100}

V

(4) Angiotensin converting enzyme (ACE) Adls &4
Cushman & Cheung 9 gPogz Zxsiict 7t
(1000, 500, 250, 125, 62.5 ug/ml)S] CDT 10 4, 71& Hip-His-Leu
110 w, 22131 ACE 89 30 pts E8I510 37°CollA] 602 St it
SAIY F IN HC 110 w0 go] ¥hSE AR o] vhadd]

5T



WY - HOHF -
1 ml9] ethyl acetateZ @i ¥t 3 3,000 rpmollA] 1087 A4
E2iolo] 22 45N 750 mE BTl 108 S B2l &
e &3] AABIL 1 mlY) EFFE EMAIA 228 nmollA] &
LT E FHOIYCE AT AR il SFFE Sehizirt

EMNTRO| =2t

ACE nhiiion actiy (99 = ( - — B TIES BB ) (4

3) In vivo

(1) DOCA-saltofl oJst &t /it

Sprague-Dawley (SD) rat & T2 Z 601214 LIFo] 7“/‘01

T (Normal), thZE+Control) 18] 1 A8 (CDT)L.2 HF 38l

ct tiETy CDT foT
(DOCA) 25 mg/kgg F 334 857 B3t FAIY} &7l 1%
NaClg 442 A I 4T CDTE 8 71E SHF
T 8 2 (77 mg/kg)2E U FABIA

@ A5 2 ) 7A &8

deoxycorticosterone acetate

=3}

O AE 58
BEAE 48 £F 515 Aol AR E (CAS, Korea)Z 0]
8301 ZE3ICk
@ 4u7 g wA 55
AT A ether 01 £ AT ThB sl A
W3} TIE ZASS A Stk Jel 10% Z2uRo] gol
A A BE WAl ¥ AR S BRAC US PAE
VIERASICE
() BeF B US55
ety Aute= SotE% 7] (CODAS, Kent, US.A)E AL
slol ZEBIATE STEY S Asl 5T Fol 33 ol F
Dol 288 AIAL, BUT AusE 108 ol ZF3 BF
g AR A8
@ 23 9 25 429 53
CDTY o &8 ¥ 12413 H4l & etherE PRI ThE
AR A 12 mlo]2re] EHE Z 5} 5 mlE 15 ml conical tube

Q4] B

ol 2o} 6,500 rpmo] 1587 Y14 &
VAl 6 mle] €S EDTA H7} FHol ol g&& 2Ll
T} 225t €A S 43St 717] (AU400, Olimpus, US.A)E 018
3l GOT, GPT, BUN, creatinine, uric acidE £33 1, Na*,
K*, CI'9) &8 AHE £87] (NOVAS, Japan)E 0] &5
g5 Zii} FH2EY7} (WIZARD 1470, Finland)Z 0] &3}

of 395k dPHOZ aldosterone, dopamine, norepinephrine,

IA1A 28 E8loi

=o
gft

epinephrineE &FF3IITt

6) ZR38HE 3 ;\}
AIoJ _EE_

ol 48417 14
slsct. £&
438k xyleneol] &
microtome & 0]|&5}] EH
HS Azl & HKE @Me

HAS 10% 22T 89

el

te 12A]Z_1 v’F%ﬂo}Oﬂ ZA W 189 AA
60 E 45A7IH g

(o]
i

A e

Hq E8GE oIt
4) A Ael
B Agloli] o2 ZH}E ANOVA multi t-test (JAVA,
Bonferroni Ver 1.1)Z 24381 patE F3I¥ct 2 Ul&
ARET, AETS WEZT HIaskd p<0.05 & m Fol4do]
= ASE #Esidch

(@)
>e 8

Z 3
1 —1c> /‘]'
1) hFCsof thgh M Z5Y
hFCsoll i3l M ZEH & BEcH 43}, R NZHEE

0] 100£24 (%)Qlvl vlalad, CDT FoIF 500, 250, 125, 62.5,
31.25 (pg/mhe] HZToAl= 242t 86.249.7, 91.1#9.1, 934138,
97.1+8.9, 97.0+2.8 (%)Z LIERATH Table 2).

Table 2. Cytotoxicity of CDT on Human Fibroblast Cells(hFCs)

coT
Dose (ug/ml) 0 500 250 125 625 31.25

Cell viability(%) 100024 862497 011£91 034+18 971289 97028
Human fibroblast cells (hFCs) were treated with various concentration (500, 250, 125,

625, 3125 we/ml) of the CDT extract
2) 17159 BiXlE= G

7 71s £8e AE 480 GOTe tAETo] 101.8+6.9
LU/, Bakzo] 882 1.9 (LU/DE LiER} F&Tol Blgkd o

ZFIA FAY U (*: P <0.05) &7 YERIEE CDT £
FolAE 943155 (LU/DE Z4siRou |94 giddet
GPT &0l A= A4, AT, CDT FojollA] 212} 48.046.2
(LU/1), 57.0:12.8 (LU/1), 51.2¢89 (LU/DE & ol7}h YAct
ZIHOE CDT RoF2 GOTS} GPTE] x17F Hi MR
VER} =0 93 7} BN E erAER Q9K Table 3).

U o

Table 3. Effect of CDT on the GOT and GPT in DOCA-salt
Hypertensive Rat.

\Group Normal Control CDT
GOT (UM 882 + 192 1018 £ 69 943 £ 55
GPT (LU/) 480 £ 62 570 + 128 512 £ 89

values represent the means + SD of 6 rats. * : P <005 compared with normal group.

2. L 2o DR gE
DPPHS] A7E3S 1000, 500, 250, 125, 625 pg/ml STOHA]
247 803+16, 77.6+12, 65.140.8, 61.13.0, 52.4+18 (%)Q] AAE

AEIE VERIQICE SOD SAK S 3621425, 29.8£1.8, 223+1.1,
154+3.1, 10.7+1.6 (%)= ANEES LIERAZITKTable 4).

=0 =

Table 4. Scavenging Activity of CDT on DPPH Free Radical and
SOD-like Activity

N\Concentation 1000 500 250 125 625
DPPH &5 (%) 80316 776%12 65108 611230 52418
SOD SAFEAM (%) 362£25 298+18 223+11 154#31 10716

The results are the mean + SD of three independent experiments.
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tnd

3. ACE A5 njx|e g3
ACE A#sS =83 A3, 1000, 500, 250, 125, 62.5 (ug
/ml) SEOIA] 212 62409, 52.1£1.0, 41.5£0.6, 14.8+4.0, 5.01.7

(%) AANZHE LIERAATHTable 5).

Table 5. The inhibitory Effect of CDT on ACE
Concentration 1000 500 250 125 625
Inhibitory activity(%)  620+08  521+10 415:08 14840 5017

Inhibitory activity on angiotensin converting enzyme of COT at final concentration 1000,
500, 250, 125, 625 we/ml. The results are the mean = SD of three independent
experiments,

4. AF = 27| FAHA Bl @

DOCA-salt L} 9] B2A nlx|= g8 58 2
T ETS 4208+27.9 (g), BATS 4883:121 (g)2 & LIEL
U, G4l disld dlzTeld |98 Ae (**: P <0.001) &
AZ VERAICE CDT B 47004129 (g) S 2 VIERL} IR
2ol Higlel F94 A (+: P <0.05) Sriste] Aazel 7t
2 BRAE FABICE DOCA-salt T8 19 Ha™ 189
2A4 H3le Al thETo] 4.1:0.2/Body Weight (mg/g),
o] 35:02/BW (mg/g) 2 UEh} f94¥0] iR,
CDT 5072 3.7:02/BW (mg/g)2F LIER} o] &i] F94
Q= ZAPIE UERIA Uty U9 FAe tiEdol
47+03/BW (mg/g), B420] 32:0.1/BW (mg/g)SZ LIER}
Bakol vlald tiEFolA S U (**: P <0.001) 712
LIERIRICE 8 CDT B0l 3.8:0.1/BW (mg/g)S & LIE
L tZEFol Histed |4 UAA (+ : P <0.05) A5, ik

ol e AA ZAE SX|3I3CHTable 6).

Table 6. Effect of CDT on the Body, Heart and Kidney Weight in
DOCA-salt Hypertensive Rat

\Group Normal Control CoT
Body weight (g) 4882121 4208279 4700+129'
Heart weight/ BW. (mg/g) 35¢02 41202 37£02
Kidney welght/ +
W, (ma/g) 32£01 47£03 38+0.1

The control group were injected subcutaneous with DOCA for 8 weeks (three times a
week. 25 mg/kg). The treatment group were injected subcutaneous with DOCA and
orally administered with CDT extract for 8 weeks (once a day. 77 mg/kg/ 200 ul).
Norma! = Normal SD rat. Control : DOCA-Sa\t, CDT : DOCA-Salt and CDT Values
represent the means = SD of 6 rats. : P <0001 compared with normal group. +
P <005 compared with control group.

DOCA-=salt TEY 79 o)) miAle ST 5 21,
WZETE 1752454 (mmHg), 422 129.121.2 (mmHg)E L}
ERL Gakrol HIslH thREZolA |94 e (** @ P <0.001)
&7+ LIERARICE. CDT ST 142.6445 (mmHg)ZE LIERL}
R HISl] RYY U (+++: P <0.001) 2t EHE LIE}
URACHTable 7). DOCA-salt &9t F)9} Aldsol n|x]= G35k
olAlE UIRFO] 419363 (times/min), F4kFo] 336.1:7.1
(times/min) 2 UER}, F4Tol BIgkd 2ol 294 U&=
(** : P <0.001) S7t2 LEMQITE ojol Bldl CDT BAT2
344.1428.9 (times/min)E LIERL} th R0l 5l |9ld U&=
(+ : P <0.05) A FE LERARIEKTable 7).

5. Btol nlxlE g
=T

Table 7. Effect of CDT on the Blood Pressure and Pulse Rate in
DOCA-salt Hypertensive Rat

\Group Normal Control coT
Blood pressure (mmHg) 129.1%12 1752¢54™ 14264457
Pulse rate (times/min) 336171 419+£36.3™ 3441£289"

Values represe"t the means £ SD of 6 rats. © P <0001 compared with normal
group. +++ P <0001, + P 006 compared vmh control group.

6. Aldosteroned} Catecholamine =T Biglol] nX|= Hek
DOCA-salt 129} #]9] plasma aldosteronedi] FIX]= SEE
Z"3 2, UERRES 1172:242 (pg/ml), PAFS 441:99°

(Pg/ ml) Z V) Fakrol Biskd tlETolM g e (**: P

<0.001) £712 LIERASICE uid CDT S04 7194327 (pg/ml)

2 UeR} tizTel Blsld §94 e (+: P <0.05) 24 §HE

LIERAZICY. DOCA-salt 8¢} F9] plasma dopamine HslollAi=

70| 16524292 (pg/ml), E4K70] 1025:09 (pg/ml)Z LIER}

Aol Hislad tiZTols Rl e (*: P <0.05) E71= LiE

uiglom, COT EWF2 110165 (pg/mhE VERLT thETl 1]

Bl F9Y AE (+ 1 P <0.05) P4 FIHE VERAITE DOCA-salt

T3 F)9] plasma norepinephrined]] BX[E YaklkiE thETo]

511.2+329 (pg/mi), BAKTO] 4158:25 (pg/m)Z LER} HakTol

HI5lod ThETOIA SO Q= (= : P <0.001) Z712 LERIIOH,

CDT 47 4352489 (pg/ml) SF LIERL} thE ol vl /AlE

Q= (+ 1 P <005) ZAS VEMIRIE
DOCA-salt T8} 719 plasma epinephrinedi DA]= Gk

Ol THETLO| 477222675 (pg/ml), HAFRO] 2640.5+159.5

(pg/m)Z LIELT B4Tol 11310} RN FOIM Q= (+

: P <0.01) 712 UEMIICH, CDT Fo 2 3199.2£566.2

(pg/mI)Z LIEIL} THE T 11310] ZAdIsioLt Solue Lieh

LA SIQkTHTable 8).

Table 8. Effect of CDT on the plasma Aldosterone, Dopamine,
Epinephrine, and Norepinephrine in DOCA-salt Hypertensive rat.

\Group Normal Control coT
Aldossterone (pg/m) 441499 11724242 7194327"
Dopamine (pg/mi} 1025+09 165.2£29.2 110.1265"
Epinephrine (pg/mi) 26405+1595 4772.2£2675™ 3199.2+566.2
Norepinephring (pg/ml) 4158425 5112+329™ 435.0+89"

Values represent the means # SD o 6 rats. ™ = P (0001, ™ : P <QQ1, " : P (005
compared with normal group. + : P <0.05 compared with control group.

7. A Wkl vixle g

DOCA-salt TEQ} o) &2 &9 sodium (Na)d] ZTol
n|xE Gk £ 2An, AT 150.1+1.0 (mEq/1), Hakt

2 140.1:08 (mEq/)E LIER} OM;Loﬂ Higld tiR2FZolAM &
718l et F94 & LIERIA L—-o—?k T 2072 1444420
(mEq/D)Z LIER} tlZ ol Hisle] & a}szﬂ oLl g9 gt
r}. 83 &9 potassium (K) =& thETO] 58+0.2 (mEq/l),
Faktol 49403 (mEq/DE LIERL Bkl nldle] miEo]
Al F9H JE (*: P <0.05) E718 VBRSO, CDT Bod
£ 54:03 (mEq/N)E VIERT I E o) HISH ZAdlRent &
gEe UehlA eigict €& %9| Chloride () ZEE &%
23, tiRT2 104305 (mEq/l), B2 95.6:1.1 (mEq/HE
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fol

VER BakZol Blsle] thETolA] §9d e (**: P <0.001)
Z717} LIRS B, CDT 56172 1011226 (mEq/1)Z LERY
TETO) BBl SOE QU (+: P<005) 24 ETE VERY
CHTable 9).

Table 9. Effect of CDT on the Na*, K" and CI” in DOCA-salt

Hypertensive rat.

\Group Normal Control COT
Sodium (Na*) 140.1£08 150.1£1.0™ 144.4+20"
Potassium (K*) 49+03 5802 5403
Chloride (CI) 956%1.1 104.3t0.5*** 101.1+26"
Values represent the means + SD of 6 rats S P (0001, ™ P (001, * P <005

compared with normal group. + : P <005 compared with control group.

8. A& 715 QAL ¥slell viXlE I
3 59 uric acid9] 5L & FFT A3, thET 2 3507

(mg/dl), BATES 15203 (mg/d)Z VER} izl Higkd
a7 Js : P <0.001) £7t8 JERAICH
CDT BT 19403 (mg/d)E VER} thET0) BI5lA 79
A Qe (++: P <001) ZHA EIE VERNICE €8 59 BUN
Tl I EF0] 314424 (mg/dl), HAHE0l 17.9+4.1 (mg/d)2
VIERL Bakzol Higkd thadelA |94 e (** 1 P <0.001)

(***

Z712 UERARICE CDT BT 201227 (mg/d)E LIERLY
thE Tl Hisld RYH U (++ 1 P <0.01) Ao EHE LIEM
==

[ By

Gt A 9] creatinine tj27+0] 0.7620.05 (mg/dl),
Haro] 0.62:0.04 (mg/d)Z LIERL Barol Hlgkd thaTol
A 8914 QJE (¢ P <0.001) £715 VERIACH, CDT %
o 72 068+0.04 (mg/d)E VIER} TiZEF) H5l] |d A
= (+: P <005) ZH2 EIE VERARICKTable 10).

Table 10. Effect of CDT on the Uric acid, BUN and Creatine in
DOCA-salt Hypertensive rat.

\Group Normal Control CDT
Uric acid (mg/dl) 15403 3507 19203""
BUN (mg/dD 179+4.1 31424 201274
Creatinine (mg/d!) 062+004 0.76i0,05*** 068+004"

Values represem the means = SD of 6 rats : P <0001 compared with normal
group. ++ 1 P <001, ++ S P (005 compared wm control group.
=k
B AT, 2ANRY, AAX LB £k
Jolal, AlM|SW(RA)HES] HIE7} HO|
ZFE(Fig. 1B)ollX & vlEol st g3
ol WABISIEE el CDT T (Fig. 10)clAE 4T
7VZA Eato] %@3 Zd_QE LERAT) 2Al6A A8 R T
(Fig. 1E)Q E21Z (ZG)2 a2t niZ ok} fAlsles AZE2
2212 0|21 U, I Al EaE ZAETEC] BEEMU
T} ol2d] Mald IZEITOI=S Balshe MEEY £ 7} 8
43} vlmaled AhEOE HA BE Bt CDT $olZ(Fig

A RAOLFig. 1A)

oiE 252 olet NS g Bes Felohls
A2 BUT(Ep D) U WL B, A el
BBkl ME] Bleo] Tha: FESIYOm, MES Alo] ZAE
Bs) F10) HES PR 4 UL WS DU 1001

A] HO|A 9= Eosinophilic band (EP)7} tZ*(Fig. TH)ollA]
= w2k LR} Q1T CDT RO (Fig. MolAe ALY B2
& 4= gICHFig. 1).

Histological analysis of kidney, adrenal gland and heart
(x100). Kidney (RA: renal arteriole, A: Normal, 8 Control, G- CDT), adrenal gland

Fig. 1.

(ZG : zona glomerulosa, D: Normal, E: Control, £ CDT), Heart (E.P: eosinophilic
band, G: Normal, H: Control, I CDT}.

Sl Z
A TEUS HA AR IR A Glyolztal
Qzo] RO NS JdHUE BRI ZEo] SUkekL U
= Agolth o= A gl A4E 59 EX7t ol &
o @%Lg S vidake Rolgk sHICHY. Aal nE ol 71
ol Wk Be XFA7E AutEo] fton uget wE as &

718800 th3t AFAT Azl 2Ar’. thEHQ THY AF
AEE vug wetao Bl o) Moy 2 Foig
OF)= 7)Ao 98t RO uhlgt AZE|FOIE A (MR)
£ % Sick ol AAAM LB E
Exishe K+9] SRS} Nate] &g
& HAUES 71X ATt Connell &
Hoil QIOPEH LT AH 0] M ZZo| —*—Kﬂo}b ol
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