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Study for the Effect of CWS-A on the Cerebral Hemodynamic Changes
and the Safety Examination

Chan Hun Choi, Jeong Sang Kim', Hyun Woo Jeong?, Min Sun Song®, Woo Seok Chae®

Department of Physiology, 1: Anatomy, 2: Pathology, 3 Nursing, 4 : Acupuncture, Oriental Medical School, Dongshin University

This study was designed to investigate the effects of a new herbal medicine named CWS-A on the changes in
regional cerebral blood flow (fCBF) and mean arterial blood pressure (MABP) in normal rats, and further to determine
the mechanism of action. Also, this study was designed to investigate the effects of CWS-A on the changes in rCBF
in cerebral ischemic rats and the safety examination of CWS-A in rats regared to body weight change, renal and liver
function test, CBC, LDsy and histological observation in rats. The rCBF was significantly and stably increased and MABP
was significantly decreased by CWS-A during the period of cerebral reperfusion in normal rats. However, there were no
here were no significant changes of rCBF in ischemic rats. In additional, there were no significant changes on the safety
examination. In conclusion, these results suggest that medication of CWS-A is effective for the improve the cerebral
blood flow and CWS-A can be prescribed as vertigo(f&®) symptoms treatment.
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1) o=
A% 200~210 g9 W] 657382 & Sprague-Dawley 7l
IAE TYstel ASHAOH, FeFE I RAE ST
NN nFAESE B F8 A 494 BHAERLE
2442°C, % 55%5%, 12417 dark/light)oll 1572 o] #8417
F A8t
2) %=
B A o)A AFE3 CWS-A e GB YA DUjg R&8
A s} A FQ Aoz A g % oyt
< &3 Z2tH(Table 1).
Table 1. Prescription of CWS-A
Herb Name Pharmacognostic nomenclatures Amount (g)
B Comu Cervi Pantotrichum 10.0
B Laminana Janponica 6.0
BRI Semen Coicis 6.0
& 1A Cortex Phellodenari 6.0
EAES Rhizoma Corydalis 50
=tR Radix Notoginseng 5.0
% Radlx Salviate Mitiorhizae 5.0
& M Rhizoma Zwaoariae 5.0
#ooh Cortex Eucommiae 5.0
LS I Radix Achyranthis Bldentatae 5.0
B A5 Radlix Paeoniae Alba 4.0
B E Cortex Moutan Radicis 40
i F Rhizoma Cyperi 40
E 7 Rhizoma Curcumae Longae 4.0
EEIEL Radix Angelicae Sinens 40
B K Raadlx Astragali 40
=i Semen Sinapis Albae 30
Totality 70.0
2. W

1) A8 A

CWS-A % 403 ¥ 2,800 g& 11,200 Mt SF5<F 4 &
ZA71(ABENG No-001, Korea)Z 180% &<t
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ZA2=GA AT P S B F AF AR
w2} CWS-A -2 438 (0.01 mg/kg, 0.1 mg/ks, 1.0 mg/kg, 10.0
ng/kg, ip)E FAG the WSHE T4 ¥ EFH(regional
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835 750 mg/keS] urethane(Sigma, US.A)S2 w3 A7)
T A£0] 37~38CE A2 F UEE heat pad 9]l 5492
IHAZY. CWS-A ¥ Fo §3(0.01 mg/ke, 0.1 mg/kg, 1.0 mg/
kg, 10.0 mg/kg, ip.)ol wE FHE It
pressure) M3l= 3AF ] thEFH AYE polyethylene tube
o] A% pressure transducer(Grass, US.A)E %3} MacLab
Z} macintosh computer2 T/J¥ data acquisition systemo Z
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CWS-A ¥}e] HE7qg

A& microtomeS AHE-3te] 5 m FAZ AHsAT A
Z]& slide glass $]oll F2HA17] 3 xylene 22 paraffins

2 100%, 90%, 80% ethanol ¥} #o] FZ7} Yolx|=
584 @7F &4AH S AX § Hematoxylin® Eosin
Ao 3 g 24314t} Canada balsam®. 2 %533
@ 7 (Olympus BX51, Japan)o.2 #z-gt

HER{F A ZAFed g FAFH A= SAS(Statistical
Analysis System) programe ©]&33th. CWS-A W< &34
(0.01 mg/ke, 0.1 mg/ke, 1.0 mg/ke, 10.0 mg/ke, ip.)ol
AR, Wi F57] E4H oley] Y Aole wbE
B 2FE 4] (Repeated Measure ANOVA)E ©] 831t} 9

Bonferroni 438 £33 AlZAA S AP stgom,

T p<0.05Z F3tAth CWS-A W Fofo w2
53] 5473 773-& Wilcoxon Signed Rank testE Al
, AT H Q2T HEFFY WEY Aol 1t
2 (Repeated Measure ANOVA)E ©] &35} A4
1 A3= Bonferroni 382 53 AlSAAS Ads}
T p<0.058 Astgch
93 EAWHoZE=
CWS-Ax1, CWS-Ax2 ¢] 4747e] *
RBC, Hb, PLT) &3 A AHGOT, GPT, Creatinine, BUN)2] x}o]
T SPSS =R I (WAL 40)% AHg3te] ANOVAE E431% 0
W, AHCE FoT B AFHAL Tukey WHE A F3FA
oH, frolFEd E% p<0.052 A3}t
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Fig. 1. Effects of CWS-A on the rCBF in normal rats. rCBF : Regional
cerebral blood flow. CWS-A : Prescription of CWS-A freeze dried powder. The
present data were expressed as meantSE of 8 experiments
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CWS-A (0.01 mg/kg, 0.1 mg/ke, 1.0 mg/kg, 10.0
mg/kg, ip) 2 FAAL BF FF71EL] Wale &7 F
M E gaste] §FEE Fo8 Aol B HTh(p<0.001).
Bonferroni AFFHA oA &7l whebA HdFH oz gt
(p<0.001)(Table 3, Fig. 2).
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Fig. 2. Effects of CWS-A on the MABP in normal rats. MABP : Mean
arterial blood pressure. CWS-A : Prescription of CWS-A freeze dried powder. The
present data were expressed as meantSE of 8 experiments.

= = = 0

FARFAF AolE HATHp<0.001). Bonferroni AHF217 ol 88 fd F 24 ARG U TS 2T
Al G wepx AFHoR F74s Tk (p=0.017)(Table 2, SAA AZA AP TS 167.24+9.31 ml, hEZT-L 151.4048.16
Fig. 1) w2 SAHOE fol@ Aolz} glo) AT Yuo AN
Table 2. Results on the rCBF by inject CWS-A in normal rats

0 mg/ke® (Mean+SE) 001 mg/kg” (Mean+SE) 0.1 mg/ke® (Mean*SE) 1.0 me/kg® (Mean+SE) 10.0 mg/ke® (Mean+SE) F p

rCBF (AU) 374.33+13.57 371.87+16.26 387.37+18.44 406.53+20.29 427.85+17.64 6.54 <0.001

rCBF : Regional cerebral blood flow. CWS-A : Prescription of CWS-A freeze dried powder.
Table 3. Results on the MABP by inject CWS-A in normal rats

0 mg/kg® (MeantSE)  0.01 mg/ke® (MeantSE) 0.1 mg/kg® (MeantSE) 1.0 mg/kg® (MeantSE) 10.0 mg/ke® (MeantSE) F p
MABP (mmHg) 89.65+2.78 85.05+3.37 82.48+2.78 81.49+2.69 81.57+2.12 7.4 <0.001
MABP : Mean arterial blood pressure. CWS-A : Prescription of CWS-A freeze dried powder.
Table 4. Test of homogeneity of variances

A5 # (MeantSE) =7 (Mean=SE) o
Crebral blood flow (rCBF) 167.24+9.31 151.40+8.16 0.270
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Table 5. The changes of the rCBF by meditation of CWS-A in cerebral ischemic rats

02 02 602 02 1202 302 602  0E 1202 1502 1802 2102 2402 Souce  F b
Exp 35496 15601 15043 16368 16724 36260 40679 43379 41520 40280 38356 36954 38571 —oow 570 00%
(AU) #1354 +836 857 048 018 031 +1381 +1083 +1298 +004 +11.00 +1035 +1343 ‘fa‘fg 12495  <0.001
Cont 36428 16209 15628 18476 15140 38260 41649 46627 46209 42562 039535 38464 38045 o o (o7
(AU) #1079 +889 803 #3415 +816 £10.68 +1666 +1247 +11.17 065 £1223 +1202 +1295 : :
Exp.=experimental group; Con.=control group; G=group; T=time.
th(p=0.270)(Table 4). 5. 7171% 9 A7% 7AA} A9
2) H5d f AFY T4 HERIT HE 30¢ 7o) CWS-A B 3 IAFHE YA A =43 GOT,
H8S F2A7 1208 & E/FE ARFAA HeHE GPT, Creatinine, BUN9] ¥3}= o} 9} 2o o] EA 3
Za HYERTe 28 A7), 1205S 7]Z20 2 ho] ulEZxd HW  GOT(F=0.608 p=0.614), GPT(F=0.685, p=0.567),
AR S ST APTA HEE FEd F AL 5 creatinine(F=0.580, p=0.632), BUN(F=0.580 p=0.632)2 e}
At HEFHFLE 167.2419.31 AUSY CWS-AWS F43ta A 71 FoALe gldlen ol B3 15 A7)Fl vX=
#HRAZ T 308 HFo2 &% A 0EMNAE T8 FFo] eSS & F AU (Table 7).
433.79+10.83 AUATH} 1208 oAl 748l 2408 &
355.71+13.43 AU T HEFHS vtE=HRA B35 Ax} A Table 7. Effects of CWS-A on levels of of renal and liver function
1Sk Regre] JEAE(F125, p=0278) FAHOE felg  lestin rals
Normal Control CWS-A x1 CWS-A x2
z2Fol = olxz] oro :
Aol & melA Etth(Table 5 Fig. 3). ot Mean 117.00 137.75 116.58 115.33
sD +36.28 +77.93 +1562 +20.32
Mean 33.00 37.58 3283 3142
—O—Control Group ~ —@—CWS-A GPT
&0 sD +346 +18.17 +6.53 +521
8 . _ Mean 0.25 0.26 0.25 023
S Creatinne gy 0,06 0,05 0,05 £0.00
8w ropertusion BN Mean 2198 19.90 19.15 18.63
; ‘ SD +229 +248 +0 24 +1.94
o 300
3
?__9 200
g 6. CBC AA}A
° 309 7] CWS-A §o & dFHES HYNA =43
T e WBC(F=020, p=0.898), RBC(F=124, p=0309), Hb(F=1.93,
0 30 60 90 120 150 180 210 240
Time(min) p=0.142), PLT(F=1.02, p=0.394)] W3}= olefie} 2on 7t #3¢

Fig. 3. Effect of CWS-A on the rCBF response in cerebral ischemic
rats. After treatment with phamacopuncture solution, MCAO was exerted for 120
min, then Reperfusion was also exerted. Control Group were untreated group,
Sample was treated CWS-A 10.0 mg/kg to cerebral ischemic rats. MCAO was right
middle cerebral artery occlusion, and rCBF was regional cerebral blood flow. The
data were expressed as Means*SE in 8 rats.

4. Azt
Zr Fojt 2438 g Hake ofe9) 2o ol £4
) 2E e FAN e FAS Aol7t gNeH olF §
3 CWS-A W] Fo7t AF wsglo] vAe ¢S S
< & UATH(Table 6).
Table 6. The variation of body weight in rats
Normal Control CWS-A x1 CWS-A x2
1 weeks  Mean 2105 209.1 21122 205.5
(@ SD +4.43 +7.10 +552 +16.75
2 weeks  Mean 279.0 266.2 263.2 2718
(@ SD +12.75 +20.27 +14.10 +11.70
3 weeks  Mean 319.8 3148 304.1 316.8
(@ SD +19.92 +17.45 +15.75 +14.33
4 weeks  Mean 3453 337.7 3255 337.1
(@ SD +2478 +1955 +19.06 +18.94
Expire Mean 353.8 346.81 340.7 347.8
(@ SD +30.14 +22.04 +1861 +17.63
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9 FYAL Qo o= Ea CWS-AS Fo7} CBC W3 o)
nXE S YA ¢ F U TH(Table 8).

Table 8. Effects of CWS-A on levels of CBC in rats.

Normal Control ~ CWS-A x1 CWS-A x2
Mean 573 512 552 5.38
WBC SD +1.35 +1.20 +2.30 +1.39
RBC Mean 9.12 9.06 8.08 8.42
SD +0.33 +0.44 242 +0.73
Hb Mean 15.24 15.62 14.46 14.24
SD +0.36 +0.98 +2.26 +1.36
LT Mean 826.20 965.08 771.00 934.73
SD +82.93 +299.86 +312.29 +340.02
7. LDy % ©3%0] 443
YA LA QurH oz Abgahe S susk 108 3
Fohe $3¢ U R F 1Y 9 BFsAO, Aa
A o dads B APFEL gldlen, ud T /1531
718 S4F #FAS A T3 o) AHL fUdTh
8. WHEFo SAHAL
WEAL AAI A3, JAT(Fg 4A)F A NS E
i@ o) 2E(Fig. 4B)9) AFANAN Baglel T Qe T4



CWS-A o] 87982 st 2 el #a A7
S FHoR BALRGO R A Fdo] gl AL ool A X PF S mste Mikold ol =K
B, FERAEdo] Flo] #AHAUT CWSA 1S 30 Jig P Ago g AFHJAA, ofu]  THAFNAL, o il
5ot MY £33 APF(Fig 40) 2uf ] FES T3 4 gl IE, HIRe2 7150 glom™, ojd] that el thal
A (Fig. 4D)9] +x7 w3 WA LA #EHA Foiot M TERNE - BRELS DAME P 2AE #WASRE
(Fig. 4) ahgkan,  TEAFNAS - OfEy Dol ERARESZE,  THAFN
- iRy AT BER, THGE NS - i oA BB
g Ao 7Esta Ao ool E gSHr e e FA
o2 kS k7t EFH vt FAstgon, 2o K
o) L, EEY iEstol el F& M9le] "ok F38%
oM, Toegr o A A, B, v, SR, R, B S
9 6 714 Woz WEsHn”. |y Fojstel A nlEtRE
ko] Wele thkatm, AAZ o] WA Kindate
HES BAG 2099 Aol e RAAES BHAL, I
B, B, R 5o 7Este HMSE  Jes B
skt
QANAE S ke W3S Bl AralRlen, oF
3 B P 71&ol BaE [apel thEt A o o & ol duEd,
rf;?r;oto:x;lin—tii?:—stzﬁggoger::g:ss of (Ii)\ter \Irl\/\:e?; ex::ginegati/sl.igthri?crre;secrgssvii 7131 %1 IEM 017(] o ﬁ%aﬂ{ﬁoﬂ éﬁé@q’ HZ X-“}H% =
normal rats (A), saline treatment control rats (B), CWS-A extract 33.0 mg/0.2 kg Aoz 27 FW T Khis 7103 Ay A AZ4Q 948
ey samilored ok (. 470 OWO-h et SO0 a2 ety somnstesd gorstel LK 24 I BE nuE, 4 FVe
A KndAE LERAR st RS AHEste
AZEAS AN A3, CWS-A THFS 30Y B9k vl ARS 495, o] BV 2HUFToE AT ik B
Folet AT (Fig. 5O) % 20l e FE& T3 A7 (Fig. 5D) MG TS Fold) Aad A, A T LEABOE AB
& AT (Fig. 5A)0lv A EFE FAF iz (Fig. 5B)% o o & Bastch
H 523k 2 A AHS B GEY AFEAHL AT Fig. 5). E dAFe oy ks XNET 5FHoZ GFYGAY Dy
8 &y oA FokE CWS-A ol dis IFHE o] 83t
of AP Z Wil W &35 #A L ofFe HHA
W A5S =237 A Al A
olE flal dRHLE AFN =5 25HE T Kipol
HYFAts Fojok Aol IS FHEF W 5 AT7E 7
%22 3t A% A9 T4 HEFFS HF ool vAE &
IE laser doppler flowmeter 5& &3l ZHH1 o}-g¥
HAE S FEA F QB[ Al B S7HEHE HEFF
o HE NS T3 MRk HEFGE] vXe aFHE B
Z3tg o). =3 A=3 CBC, GOT, GPT, BUN, creatinine, LDso
2 B3 5o SAANPS AR 3 Ao 23 AL
RN A 3 & RIS S5 = E?SH ot Aol i AZ=S S HUTh
", 5, U Moty o e 9 do foine a9 5l S99 S 34427
normal rats (A), saline treatment control rats (B), CWS-A extract 16.5 mg/0.2 kg Fg SN AH, 71A A °ﬂ vl 0.1 mg/kgFEl= BAFLE F
o st 99OV 4 st 0 U s 13 w3t 499 59} $9 B30, 4 A
the right lower portion(D). DT, distal convoulted tubule; G, glomerulus; PT, proximal fZo] Z7MSFE A o}%iﬂ- o|Z HYFYslz wHiE uF
convoluted tubule. Original magnification set at x 100. 5]19-‘5, HEPe 3 %A]Z:Iii&’ﬂ Hﬁé%%g 57}}\] 7]1 Egﬁ
5 = 93ke oA Ao AztE o A4 YRl
AR e HaRst HPne 474 wapth fr9ez
ARNYFL NN, HEY, YEY 5 FHAE g oo H=H ol REe] Y A el 47
2 deie FAHA 34 s oA gHgl wx T T——
4 afla FEATHAY AR Hd T T4 2900 D) RSN WA 2 S A2
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