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Effects of Cheongyoung-tang on CHT-Induced Brain Edema and
Neurological Disturbance Symptom in Rats

Sang Su Cheong, Sang Kwan Lee, Kang Keyng Sung

Department of Cardiovascular Internal Medicine, College of Oriental Medicine, Wonkwang University

This study was carried out to evaluate Effects of Cheongyoung-tang on

CHT-induced Brain Edema and

Neurological Disturbance Symptom in Rats. we make a comparative study of the such parameters as neurological
severity score(NSS) and changes in water content, lactate, glucose and hematological substance. 1. 4NSS increased
in CYT1 and CYT2 as compared with the control group, which showed no efficacy. 2. In water content of both
hemispheres, CYT1 and CYT2 as compared with the control group have no difference. 3. Water content of the left
hemisphere decreased in CYT1 and CYT2 as compared with the control group. 4. The lactate level in serum decreased
in CYT1 and CYT2 as compared with the control group. 5. In hematological changes, RBC, PLT and MCHC increased
in CYT1 and CYT2 as compared with the control group, but MCV decreased. According to these results, CYT has an
effect on CHT-induced brain edema and neurological symptom.
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M) xlzEE Q1% HRE niXlE EHE TP sk
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g ST & BRBE Bodld, AFEH FAg BEske
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She S ZZ]|9] water content 3! o1} FFSHH HalE H&6H
o RS AHE LUl Bildks vloltt.

Ag X AN

1 &8
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HEBRO HBE U 4 ZF Sl vl HE

2. Okxj
2 gl A28 #H#EE(Cheongyoung-tang, 0]5} CYT)1)

Table 2. Classification and content for control and experiment
groups

- , = - Groups Treatment Contents
o Hee (i ABIICH, ke Adristam &
o A B BRI o _A}!OR?\"D# L gt £ Control CHT Maintenance without treatment for  24hr
4 BT ShRIEANAM Tt & JMsle ALESIF L, 1859] W following CHT
23 2HIte rleg 7k Administration  of  CYT(p.o.  168.3me/ke)
g3 22 tia3 ZriTable 1). oY CHT+CYT ospectively at thr, 8hr, 15hr, 22hr following
168.3ng/ ke CHT
L y Administration  of  CYT(po. 673.2me/ke)
Table 1. Prescription of Cheongyoung-tang per pack CYT2 (é7H3T2+ C/\Ig resoectively at 1hr, 8hr. 15hr, 22hr following
B8e EY 13 E&(0) T CHT
3=} Bubalus bubalis L. 6 CHT : closed head trauma. CYT : The final amount of 303g was oblained after bolling,
E32F Rhizoma Rehmanniae 10 extraction and freezing dryer out of raw herbal medicines.
S Radix Scrophulariae 6
£ i i . .
fg;fg Rag'lésofmggggn's g Table 3. Neurological severity score of rats after closed head
A % Radix Salviae Miltiorrhizae 4 trauma
E 4 Fructus Forsythiae 4
@ Coplis Chinensis Franch 3 Charactclansncs Points
HEL Folium Phyllostachyos 2 Motility
Total Amounts 47 Inability to exit from a circle (120em In diameter)
when left in the center
within 15~29 sec. 1
within 30~179 sec. 1
3. B8Y =A y 180 sec. 1
WEE 28 2US 84 1200n 8 3417 59 Zo) Hemblegia !
nability to move
the AAAE o5k, Y4 EE|7|(Centricon T-42K, Italy)E Reflex
5,000rpmoi| 4] 1087 X 22|5l0 MENS FEIGTt 45 Flexion of an hindlimb when raised by taif 1
Behavior

2 rotary evaporator (Buchi, Netheland)Z 7Z1M5& £, 55¢
BBE SANZII(HAFAZ ANolA] -70ToilA 24417+ EBY
Zold HBHCE HolX) BEES A2 30.3.g01AUCt

1y
CHTE #241717] 915l BA HRE etherZ vFAI]
2| gk B0l Z8E F&E 2~3m B2 FHE EN
Bic}. T8 ANE RS drop deviceZE 0126k 71dles 54
o] F/NEE SHIE LT E 517 HdiAclrt. Drop device
& Shapira 70| AHE3IRE RS ARSEIACH

o
e
s
fo
N
o

oll 9laiAl Foixl

k=4 Z o
3] 586k ) 7IERE ol 18 £

I, 4u)9) Yol 673.2mg/ ke FOIGHE TS CYT2E 3l A
S AT#sINCE £ CYTIE CHT S8t & CYT 168.3mg/ kge 74l
7H O 48] Fol(1, 8, 15, 22X]7H) BI%leH, CYT2E &=
a} & CYT 632.7mg/ kg2 7417} 7 C7 43] (1, §, 15, 224}
) It 429 S X5 oral zonde needle (Natsume,
Japan)& 01838l AT FW3Ict. CHTE {4t = oz F
A E AFEHA U2 FE URZOZE BIrHTable 2).

6. Neurological severity score &7

NSS S Shapira E570) Fgkoll Wk AIBEINACY o
29l Foll AR vt Zo| 2t ol YT 184 F4E
Bolsirh AASE Fol7t 71 A WEEE Ao 1450)
FojHom, AIFEH Holr} gl dele i 0go] Foikct
(Table 3).

Loss of seeking behavior 1
Prostration 1
Functional tests
Failure in beam-walking task
85em 1
50cm 1
25em i
Fallure of beam-balancing task(!.5em wide)
For 20 sec. 1
For 40 sec. 1
For 60 sec. 1

Maximum score 14

7. Brain edema &7

CHTE $4r¥ brain edemal S F3l7] A5k Elliot
9} wet-dry weight MP2 0|85} brain tissue waterE Ak
HoF ZFalYrt. CHT | & 23]9] NSS HAE Al
T}S guillotineg 0} &5l sacrifice A|ZATH HA| RYUAHA
FHEE AAAA FHE AESINeH, tix] 22 oF 50ng
HEg Me3dll, medline BEEZ uwgl FRE s &
balance(Metler, 31X} 0.001mg)Z wet weightE X3¢ ©}E,
105C dry oven(X|o] RLE}FAIS|A}) Qo] Wil 48A17F TEA]
71 & dry weightE &35l olie J4lol 2Jsle] water
contentE 7l

. _ _tissue wet weight— tssue dry weight
% Tissue Water Content= Hsstee wel weight > 100

8. Biochemical change &%

Lactate, glucose®] Ha}E Ba5)17] Bk oF 1.5mo) B
2 o] 14914 E2)7)(CENTRIKON T-42K, Kontron, Italy)ol
Al 5,000 rpmOE 1027 Aldsld BHE BEIoIUCt
1) Lactate
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p-Hydroxydiphenyl solution(1.5g2} p-Hydroxydiphenyl&
10me9] 5% NaOH®} o719 ZFSoll 50 & 100me0] HEF
8}, lactate standards solution{0.213g9] <=<>¢} lithium lactate
£ 100m09] E7x7F S0 U+ 1 liter volumetric flaskol] o
=, X3 g4t 1S 715k, & 1000me0] HEE DWE 34
¢}, 1mg/5me), working standard solution(5m¢9] stocksolution&
E5R4 10000717 S48, 001ng/v0)S 242k FHIBIT). ATk
91510 Folin-Wu filrate® A i3I} 5 BH(EF) 18 2o
88 2210l DWS} 058 29| sodium tungstate 0.30M(10%) 4
058 E2}9] sulfuric acid 0.33MZ £ 412 & 1087 WA|8H T}
A EeIG YEAS ALETIt AFE INE FrlTht 1
1 folle 489 2 E 10 =59 Aol U} 2837 #
EZF lactic acid 8% 5n0(0.01mg/m)Z 7I5HL STEZ 2
ZF7¥SHL. 3 Boll= SRTE EETE 4 AlB ol 20% 8
HE M (CuSO4 - 5H20 100g + DW total 50mé) 1t & 715110
FrE 10me7HA M2t Z2h Algdoll $:4151aE B 1g8 S
I SRR E0R B, ol Al E80] dYstAl HAA &l
i A2oA] 3027 ZRISH F AYJEDISIH ARAICE Alg#
(W 18~23m)oll 43 1E #71L 0.05nLY 4% BLE
(CuSO4 - 5H20 100g + DW total 50me)S 715k, iceZ XIAHISH
o} FEl RO 6wl 2 g4S [ 7kt ol & 58
#Ze Bol @2 F, $LE04] 20Tol6lE 4gitt. 0.1meS
p-Hydroxydiphenyl@ 8} 24 s}siix @O B850 AW
Eo} g7Ix 23 HAA gkt 30CTHe Eo] B3 Hloj7iol] @
o 3027 YRI5k 13} o]y EEox FZEC] HAA Tt
BE Boll 85l 0x7H 23, FEE A27A AlRlc 4] W
£& Fdld &4 UV-spectrophotometer(Kontron, Italy)E 0]
sl EHEE 560moliA] FHBICT Lactate 49 AL 4
A9 HEHTE ATN FEJEE vPro] 258 FAlFH, o] #
| @ 100meol] SOIUE lactate E4o] BT}

2 e oo
Jikd)

rr
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2) Glucose

Glucose ZFHUHE 4-amionantipyrin  17.5mg3 0.2me8}
glucose oxidaseZ 718t AE FHISIIL(AAISY), phenol 0.2g3% Nacl
09gS 100m9] EF 5ol =01 AG FHISICHBAIY. Glucose
standard= glucose 400mg/deE FH|BlA], serial dilutiongt &
510mollA] SZEE ZESI) Ieli 2} sample 548 Z§6H
o] 10827 420 B &, BAIS9} 10008 der) o]l & 2
510mmollA] 2} sample®] HIZEE UV-spectrophotometer
(Kontron, Italy)2 ZA35H]Ct

9. Hemnatological change &7

gaHsla HalAEE 5l 200u40] 2MME EDTA bottle
o] ¥lom, S| HHEX7)(K-800, Sysmax, Japan)E 0| &35}
of RBC, PLT, MCV, MCHCE Z&35Igth

10. EAXE]
Ag Aol tigt EAX Xels SAS(Statistical Analysis

System) programol] 2l5l] Zt U HE BAX| 9} TELA
E AR, =005 ¢FA FAHE AFBIRG.

SR RE

1. Neurological severity score H35}

HEcIA CHTE FEAIZ] & 1417019} 244|200l NSSE
ztz} 23] A|HSIAC) HEE 168.3ng/ ke 7AI7 THEOR 43
TATAT Z(CYT 673.2ng/keS 741 HALE 43] 74
T3 Z(CYT2)ollX] ANSSE FET 23, R TolA & 1.00
+041, CYTIOlAE 300171, CYT20lA1E 229+1.662 732}
LERARICE. & thE Tl Bk BBHE FoTh CYT1 CYT2
oAl 719 &S Bol FU2U RIYE2 AZHA LAt
(Fig. 1).

6.0
50
40 r
30 r
2.0

Cont

A NSS

Ccym CY12

Fig. 1. Change of 4NSS in each groups. 4NSS was measured 1 hr and
24 hrs following CHT. CYT1 and CYT2 were treated with 168.3me/ke and 673.2mg/
kg of herbal medication(Cheongyoung -tang) each four times with 7 hour interval.

2 XRE W3]

HEZEO] AJEHE brain tissue?] water contentES Z& 5104
EHEEIACE. wikjo} CHTE R the 2t HE 24170 &
ol X& H&E3dI £ ol sk 2t} wet weightE £831
Y, OlE HUZEAIA dry weightgE F8-3)0] dln HI/HB8IKCH
CHTOll 95l &4 25 M9 £4ER] B2 25 HE vl
e 23, AT F? £F N 76.53+0.34%¢) Aol Hisko
FE = 78.641048%E B, CYT19 B £5 & 76.75
+0.10%¢Q1 Roll )6l FE Y= 77151033%E HP oo,
CYT29] 2 25 X& 77.03£0.12%Q) Aol il =5 H&
77.86£0.85%E LIERARICE CHT |t & oFZo] FoiFX] 942
Rl water content’} Fo Xlolzt UEBZOLE
(P<0.05), IHE&H0] Foj8 CYT1H CYT20AE Zo Alol7}
HEZHEU d4EE 42 BAckFg. 2).

F& %9} group?} water contentE BiuSH 23}, thE ol
bl CYTIolAME FAH U ZAE LIERNJ ST (P<0.05),
CYT2olA = |40l RAACHFig. 3-A). £ ¥ 9 group?t
water contentE B¢t A3}, R0l dHldld CYTL, CYT2 &2
T /94 € LERIR LRUATHFig. 3-B).
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Fig. 2. Change of water content was measured at both right and left
hemisphere. CYT1 and CYT2 were treated with 168.3mg/kg and 673.2ug/ke of
herbal medication (Cheongyoung-tang) each four times with 7 hour interval. The
damaged left hemisphere showed significantly higher water content (p<0.01) than
the night hemisphere i control group. *, Statistically different compared with
control(*, P0.05).

A B
_ap " A 81.0 B
® @0 r 800
£ 00 Al £ Mo
& B0 g 70
:a} 70 E 770
NNl
%0 %0 . . .
Qo om cm Cort o o

Fig. 3. Change of water content in the left hemisphere(A) and right
hemisphere(B) was compared among groups. CYT1 and CYT2 were
treated with 168.3mg/ ke and 6732mg/ke Of herbal medication (Cheongyoung-tang}
each four tmes with 7 hour interval. CYT1 in the left hemisphere showed

significant reductions of water content (p<0.05) compared with the control *

Statistically different compared with control(*, P<0.05).

3. && lactate ¥3}

Bl CHTE SEAI7] & HEE 168.3ng/keS 7A1ZH 3t
#HO7 43| ARG FHCYTI) 673.2mg/keS 7417 7+
2 43) TAE20E FHCYT)olA A & lactate levelS SHTH
A1, tEFolAE 25.0340.78ng/ dt, CYTIolAlE 23.22+0.75
ng/df, CYT20MAYE= 2293 +0.4mg/ WE 242} VERARUCE &
Zol Blsled BEBES Foigt CYT20IM S94 Us A4S
VIERARL 28 (P<0.05), CYT1olAE |Fel4do] QEEHA LUTh
(Fig. 4).

¢

o |

4. ¥A glucose H3}

BFol CHTE |7l & BEE 168.3ng/kgS 741
717402 43) FAEAS F(CYTN)T} 673.2mg/ ke 7AI1L 7H
HOoZ 48] FTAFRATE F(CYT2)A & & glucose level
g 2838 2, txFolAE 159.07+3.59ng/ d¢, CYT1ol4]
= 151.69+7.56mg/ d¢, CYT20}A1= 162.21+8.81ng/ HE 222}
LIERARITE

= gxo) Blsld HRES Fo CYTIH CYT2 2%
Fojdo] QAEFA LUTHFig. 5).

Fig. 4. Effect of CYT1 and CYT2 on serum lactate level in rats. CYT1
and CYT2 were treated with 1683mg/ke and 6732mg/ke of herbal
medication{Cheongyoung-tang) each four times with 7 hour interval. *, Statistically
different compared with controlt*, P(0.05).

180 r
=170 t
o] L
E 160
o 190
[2]

S 140 t
3
& 130 T
120 L
Cont CYyti CY12

Fig. 5. Effect of CYT1 and CYT2 on serum glucose level in rats.
CYT1 and CYT2 were treated with 1683me/ke and 6732me/ke of herbal
medication{Cheongyoung-tang) each four times with 7 hour interval,

5. @Sk W3}

Hiol CHTE /YAl & BER 1683m/keg 7417
NHOR 48] FAEAT F(CYTV)T 673.2mg/ ke 7417 74
ZAQE 43] TARAT F(CYT2)olA NSty HilE BE
&t 41, RBC, PLT, MCV, MCHC®] parameteroil 4] th 7ol
Higld Fas xlol& UERRICE RBCY 2 thE o=
6.47 +£0.243(106/ ut), CYT10lA1E= 7.02+0.164(106/ ul), CYT2
ol A& 7.20+0.251(106/ )& 2+2t LIERH O] TR0l H]5ke
CYT2olAM ]Id A& E7HP<0.05)E VIERAA2H, PLTY
HAS uURIToIE 71041177.08(103/ ), CYTIdAE
1,128.0+76.74(103/ ut), CYT20lA1E= 1,122.9+94.01(103/ )&
2z} Lieho] e 2ol BlSke] CYTL, CYT2 2% {94 U
= BE7HP<0.05)8 UERAACE MCVY HS tixatolAlE
57.39+0.784(f £ ), CYT10l 41 52.50+2.400(f £ ), CYT20 A=
53.73+1.075(f ¢ )& 2+t VIEho] thE 7o) Bl5ke] CYT10)4]
Fa4 e BAP<0.05)E VERIR2H, MCHCY 32 o
Z)AE 33.96+0.471g/ di, CYT1olAE 34.93+0451g/ de,
CYT20l A& 35.33+0.187g/ dtE 23zt LiEhAo] tiE 3ol b]
glad CYT20l4 F94 Y& F7HP<0.05)E LIERAATHFig.
6-A, B, C, D).
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5.0 * A 1500 * B8
g 80 3 1250 *
S 70 3 1000
= 2 750
g 80 - 500
& 50 & 250
40 0
Cont cm cvi2 Cont o c12
60 — c ar * _I D
58 y B
-~ 56 3 35
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g % ¢ =
3 5 53
50 = 3t
48 30
Cont cYT cvT2 Cont com c2

Fig. 6. Change of haematological parameters in each groups. CYT1
and CYT2 were treated with 168.3me/ke and 673.2mg/kg Of herbal medication
(Cheongyoung-tang) each four times with 7 hour interval. *, Statistically different
compared with control(*, P<0.05).
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HYVUYOT W HBES BRANOZ QI A E

EM RED I BE 1T A EDEN BEo) yuit. &
Z 24719 §848 X259 71ASFE Blood Brain Barrier®)

st 7} 28k AKdo] dEFoZ AFEHAe, o7lds
HESH W @B 250 B BT @ 4 TP, M
Aad £4r] g, @R F 25 WA
FEoIH oLty tlAlaeld Y S0l Qal ZE ME 7Y
HERAMNEZ, DA E, N Z)ol ARE F0l] BSo] 5
o AT MEJY B2 EA Foh LB EAle
M ZujollA] ATPOIES NaB Zojl o]4E P 27)1l HEo] Na
7} 25 $E2o] wlg) SoleA B, gy REe w
ARE &okEo] Vehm, 248 WAL 380 &
7izlo} @A) MEZQ VO F oS5y dlE2elul, =A12 A
59 ol ghlsks ACOE UEid Yo HRE0Z S
Qo) A5 A, ol Bot, ATRE G5 BRER, 8
o 7819 8 So0) £3ch=d], &¢ o|FEE LY ot
WAz £ S NES HEST FRIYE B & A¥T A
BE HESE 2T, HERE S7KIA HolgEE WA
8HiL, X9 X140l82 AV sk Aoid, 94lo] Lmial 42
e g4A1H 85 UEE 558 84 e A A5k 4
o] £ gho|r}™ ™. W xRl 5184 Mol =W 10-20
ZuUo] HololA] HHol gso] AEUSE & 4 UM, 30%
ol Na-K pump®) Zoll7} 131 Na9] M Zu Flol] 20|
EXOZ wlg} S0} 32l A EU 8BS0l fuEd, 51082
Sol= Lactate®] =7} & GlucoseQ] A2Ho| QA Eop?, gut .
o - AETY 22 AZoME 718 £8WIA GlucoseE
Lactate@ HSIIZICH*?. 5184 HEFolA ENEZ9 Redol
AojLiH O; X glucoseS ZZH HMEZES AZHE H' 9
Fol Yot anaerobic glycolysisoll )3) lactater 15« M/ g
O1&IA] Z7}¥81M, lactic acidosisE Y OAH, 254 M/gol4tolH
B]718R ¥&Are 20Tt |Pol 951N, glucose level 2
S84 HEMR] BE gXlollA] Won, XA iR 2] £X}
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oAl zeroo| Y. A Fol 2l5HH, lactate uptakeol] 2144
E7he AAH0] glucoseE oUAA R AREsh= AMgo] Zi4
g o) UERICE™. &89 ¥ ECFolA] lactateZ AMBEIOE
A glucoseE H58 & Q) om® lactate?) uptake= glucose
carbono] CO,Z HBFIE RS WS, in vitro 70l 95}
¥, Lactatet= 41Z0] AA Glucose Hrt XA T A S
Ao, A Al 7158 BESTHL SICFY. HEA] Lactate
£ carrier-mediated transport systemol 9]} Blood Brain
BarrierS B35l o] BREA AZIICF. 518K Folg
ial HE /RS tHALRT(Or-Glucose)Alololl BYUR| 7 EehEH
tiALRE Qs S EF0] HEAL A&t MEsy 3
ol 2 QI3 AAZAME} A1eksHA BTt barbituratest= HUALE
AERILLEZN B XA O, W Glucose QTS ZHAAIT A
51, free radicals®) WAS XAk okEoln. AS FEHR
o) gm0l wa} g - a8 - il - SR TRk,
BT RS TES EMEEY HRE VIECRE S, &
BEEZ Ve B X EolE BCE, KERBE, MK
RE, FERER mAUE, BRER SO wiol Agvny*.
EBES BERE BRERI o] UoiA, mEel o
ASKA olAIZKI= ME #SKA RI MEAS] Kot vjud
W 49T &L WP, HERE, EEMmHE Sol LElE iE
FAZ ol AMdoltt. HEBCl HEEE et AFE F431
HEZol n|X]= GEg wdolRr] A5k, |l CHTE Rut
A7l & AFSE  Aolol HIE  neurological severity
score(NSS)2] H3IE Edl TABIN L, HEEY 58 o1
h= =9 water content?] Hi3lE ZAIBIFLH, HulAl Y &
Fol Halol it FEE Yotdr] A3l EE glucose, EF
lactate & RBC, PLT, MCV, MCHCS} ¥3lT IESIFCEL iR
23} CYT1a} CYT2004} ANSSE E&$H 23, a2l vl5le
CYT11} CYT20ll4 4ANSS7} ROM Y= 718 HolX= &

oLt 2% E718 A2 F Hol iHERo] U4 FoE /iM
A7l QA G JE AL YA, HERo] Had
Al BB Eo) mx)e gEe dotrr] A5k CHTol sl &
A8 FE Yol &4EX] &2 2F 3|9 water contentE H| W
8 A3, Eo] BOHX &S uRFo)AE water contentr}
F2ol xJo]7t UERGOLHP<0.05), mEEol 28 CYT1y
CYT20lA = ol Xlo|7} iETHD 20jE &S Hrt
ol FE HEARA)Y group?t water contentE vl A
I, tlZ2Fo] HIskd CYTIolAE F94 s 24E VBRI
Om(P<0.05), CYT20llA & FalHo] gLt CYTL, CYT2 25
tETol nigld Zasidch o4kl dIE HEBEOl water
contentZ ZAAIA HESE MHAITIE Fat ok A
EliE Ao, 25 & groupZt water contentE H| g Z
I, AR BBl CYT1, CYT2 2% 94 LERIX 2
ZOT o} HEE0) ZEURNo) HHHOE X8I HOE A}
SECh E£3 BEEY g3 WE HEE 49 viddA,
CYT10] CYT2HC} ANSSS} water content Z+4o) & HEQ! A
O UEhtoo], 82u 39 o] g AT e BF HE



HERC HRE Y AZgo Syl vixlz g

Qe Ao 2 YAFETE BHERo] HEEA HAEY il 1]
= galojA] @& lactate level2 tix ol dlsld CYTL,
CYT20lA B Zaglon, E56] CYT2HA §Ad e B4
VERAQ T, B& glucose level2 thE ol vl CYT1olA =
A5k, CYTRolAe= E715190) Lactate leveld] 74,
Lactate?} Blood Brain Barrier& E£15l0f UlEh = 254 &
88 ZA7) Ao H7EM, Ed glucoseth 4l olX LT
o] AM2E 1L, glucose?} AEEE RS Walsh=t] AMBE
[uigl Hog RE3 4= 9lOm, glucose levelo] CYT20lA &
7¥8t A lactate?} glucoseE H33H AOZ 4zhet 4= vt L
L} CYTIoME 243t A2 F Hot 841 ol st £F
AF7 BRE ACE Alg¥rh E9stE HalolA, RBC, PLT,
MCV, MCHC9] parameterollA] CYT13 CYT2 25 tiZiitol] H]
sld §9% xlolE LiEMIRIET], RBC, MCHCY] 2 HAET
ol BIGHd CYT200A 894 Ue ZIKP<0.05Z BHOFAUIL,
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