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Studies on The Action of Kamisungihwalhyul-tang
on DOCA-salt Hypertensive Rat

Young Hun Lee, Sang Yun Jun, Seok Hong, Gook Ryung Cho, Nam Uk Kim, Jong An Jung*, Seong In Kang1

Department of Internal Medicine, 1: Department of Radiology, College of Oriental Medicine, Dongshin University

Kamisungihwalhyul-tang(KSHT) has been used for many years as a therapeutic agent for cerebrovascular
disease and hypertension in Oriental Medicine. But the effect of KSHT on hypertension and reactive oxygen is not
well-known. This study was examined to investigate the effect of KSHT on hypertension and reactive oxygen. After
administering KSHT extract to Sprague- Dawley Rat forinjected subcutaneous with deoxycorticosterone
acetate(DOCA) 8 weeks, changes in blood pressure, pulse rate, 2,2-diphenyl-1-picrylhydrazyl, reactive oxygen
species, angiotensin converting enzyme, aldosterone, catecholamine levels, electrolyte, uric acid, BUN, creatinine in
plasma were examined, and immunohistochemical changes and scanning electron microscopic changes were
observed. 2,2-diphenyl-1-picrylhydrazyl(DPPH) scavenging activity was increased, reactive oxygen species(ROS) was
decreased in a KSHT concentration-dependent. Angiotensin converting enzyme(ACE) inhibitory activity was increased
in a concentration-dependent by KSHT. KSHT significantly decreased the blood pressure and heart rate in DOCA-salt
hypertensive rat. KSHT significantly decreased the levels of aldosterone in DOCA-salt hypertensive rat. KSHT
significantly decreased the level of dopamine, norepinephrine, epinephrine in DOCA-salt hypertensive rat. Na*, K
and CI' were decreased significantly, Ca®* was increased significantly by KSHT. KSHT significantly decreased uric
acid, BUN, creatinine.

Key words : Kamisungihwalhyul-tang(inBRIE % /& M%), hypertension, DOCA-salt, antioxidant effect, catecholamine,
electrocytes, plasma hormone
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Table 1. The Composition of Kamisungihwalhyul-tang (KSHT)

B OE R 2 % i)
' i Atractylodes japonica

BT Cyperus rotundus

B Citrus unshiu

* 7 Pinellia ternata

FRE Poria

>k
>O

Aurantii Fructus
Lindera strychnifolia
Platycodi Radix
Saposhnikovia divaricata
Angelica dahurica
Aucklandiae Radix
Glycyrrhizae Radix
Acori Framinei Rhizoma
Bambusae Caulis in Ligamen
Salviae miltiorrhizae Radix
Achyranthis Bidentatae Radix
Crataegii Fructus
Fossilia Ossis Mastodi
Ostreae Concha
Uncariae ramulus et Uncus
Siegesbeckiae Herba
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2) AloF

Dulbecco’s phosphate buffered saline (DPBS-A; Sigma Co.,
US.A), Normal saline (F¢]A1¢F, Korea), RPMI 1640 (Sigma
Co., US.A), Penicillin (Sigma. Co., US.A.), Streptomycin (Sigma.
Co., US.A.), Deoxycorticosterone Acetate (DOCA; Sigma., U.S.A),
Amphotericin B (Sigma. Co., US.A)), Trypsin (invitrogen.,
U.S.A), Ethylenediaminetetraacetic acid (EDTA; Sigma., U.S.A),
3-(4,5-dimethylthiazol-2-yl) -2,5-diphenyltetrazolium bromide
(MTT; Sigma., U.S.A), Dimethyl sulfoxide (DMSO; Sowa
chemical.,, Japan), 3.8% Sodium citrate (Sigma Co. US.A),
2,2-diphenyl-1-picrylhydrazyl (DPPH; Sigma Co., US.A), Angiotensin
converting enzyme (ACE, Sigma Co., U.S.A), Hippuryl-his-leu
acetate (Sigma Co., U.S.A), 5-(and-6)-choromethyl-2’,7'-dichloro
dihydrofluorescein ~ diacetate acetylester (CM- H2DCFDA;
invitrogen Co., US.A), H;O, (Dongyang Chem. Korea),
Ethylacrtate  (Junsei., Japan), [1-14C] oleoyl-CoA (invitrogen.,
US.A), Potassium Phosphate Monobasic (KH,PO,; Yakuri.,
Japan), Bovine serum albumin (BSA; Sigma, US.A), & A&
Stla, of whol Yk AloFe S AlokE AHESHT
3) 5E

B A AgE A& FHe 7FE, AT 200220 gof
Pk SD (Sprague- Dawley Rat, tghuto] 2
AF ZdL7HA 1ZAE (HIE, FYE, Korea)E AT 4]0

TG A2 22 + 2T, U= 50 =
2A17F (07:00 ~ 19:00), 2= 150 ~ 300 Lux&
AAstel 234 AR B4 A5 F AF WsF 9F
shal A7 HAvke Addste] A AR AFR 24 W

o

83, 5, Korea)2

A 22.1% 0|4t
ESNEEL 35% 0|&
ESES 50% 0|5t
x38 8.0% 0|3}
z & 0.6% 0|4

2l 0.4% 0|4

2 AFd AHg"®  7]7]+  Accoutered GC  (Roche,
Germany), Ice-maker (Vision, Korea), Serum separator (l—?ﬁ 2},
Korea), Minos-ST (Cobas Co., France), Centrifuge (Beckman
Co., US.A), Rotary vaccum evaporator (Biichi 461,
Switzerland), Deep freezer (Sanyo Co., Japan), Freeze dryer
(Eyela Co., Japan), Autoclave (Hirayama, Japan), Ultrasonic
cleaner (Branson Ultrasonics Co., US.A.), ELISA reader
(Molecular Divice.,, U.S.A), Roller Mixer (Gowon scientific
technology Co., Korea), <% 7] (DWP-1800T, 3-%l, Korea),
Spectrophotometer (UV-2450, Shimazu, Japan), Fluorescence
activated cell sorter (FACS, Beckman Co., US.A), Non
invasive blood pressure system (CODA6, Kent, U.S.A), Balance
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(Cass, korea), A3}37]7] (AU400, Olimpus, US.A), A3d =
7] (NOVAS, Japan), Ziup 71S-E 7] (WIZARD 1470, Finland)
= O

& AHESHAT

2% Wye KSHT 58% o}

EHF) o ¥, Xé*ﬂ-? (
T

oke}7] (DWP-1800T,
SHAlE) 1500 mle} o] E5tste] 343k
9 ook

evaporator (Buchl 461, EYELA) A 7+t
23 3, oA

°]& rotary vacuum
=

FTZ3le] KSHTE &
52727 (EYELA, FDU-540, Japan)ol A 2447

T2 Azste £ 35 g5 2ReH, Ao 22 2AXYF
I (-80C)ell M BastaA, 2ol mel Lo s=2 FHRF
EEEERETE-El
2) In vitro
(1) Human fibroblast cells (hFCs) Hl %
)% 24< cool D-PBSE 33] AlHE & A& xzow A

¢+ o5, conical tube (15 ml)ol ¥ o] 1,400 rpmoll A 583+ ¢
A2 A o] tubedl] RPMI 1640 {containing collagenase A
(5 mg/ml, BM, Indianapoilis, IN, USA)¢} DNase type [ (0.15
U/ml,
€3

mg/ml, Sigma. Co., US.A.), antibiotics (penicillinm 10*
streptomycin 10 mg/ml, amphotericin B 25 pug/ml)}E
7C CO, 7)ol A hFCsE 2 A|7F &3t wjdstAtt. o 7)ol
0.5% trypsin-0.2% EDTAS #7tsted 30 £3F i Fsbar, Qe
FAYAEF (PBS)E oF 23] 1,500 rpmelA AR F
RPMI 1640-10% FBSE 1FY <t wid3tdcth. o|& thAl 0.5%
trypsin-0.2% EDTAZ ¥z|3lon, o|& A&z 1394 33|
HHESE & Abolgle FAA|ES RPMI 1640-10% FBS 8l oo
Al Ft STt

(2) Cell viability

=4
/\-‘]EE/H [e]

ZA2 MIT assayZ 3T}
fibroblast cellsE 96 well platel 2x10* cell & 33 3 w3}
I, 2417 & KSHTZE 500, 250, 125, 62.5, 31.25 pg/ml 5%
Folsteh Tl 48A17F Bl Y § BHAS AASR, 2 wellol
MTT solution (0.5 mg/ml) 100 p¢ 2 H7}sted 4417t F<F vl &
Stk wWlgE & HEHAS AASL 7 wellol]l 100 xL2] DMSO
£ HUlsted 37C CO, vid7lelA 30% FtF w3 A7
ELISA readerZ Al-8-3l4 wave length 540 nmol A §3 =%

gttt
(3) fﬂ-)\]_ﬂ_ ﬁ}a 223
@ 2,2-diphenyl-1-picrylhydrazyl (DPPH)™" £7% =3
150 mM DPPH/EtOH 450 © KSHTZ 1000, 500, 250, 125,
625 pg/ml FEE 3435t 50 1A H7F3E F 37T A 30&7F

#j 23k human
=3

_]_6
=
=

WA 018 §3% 517 nmoll A 53314 ol Wyez
2 R B =
DPPH £7% (%) =
z2Te &3 =-KSHT AT
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@ Reactive Oxygen Species (ROS)™ =74
Bovine endothelial cells (CPEA) WlollA] A4 H ROSE =4

3}7] 913te] 24 well plate] ZF welldl]l 5 x 10° cells¥ & EF3}
1, 50 uM®] H,O5 A2§ ¥ KSHT 100, 50 pg/mls A 2] 3f
a1, 37T, COy v F71ol A} 48212F ot vl ekabaitt. vl <f S5 F
5-(and-6)-choromethyl-2’,7’-dichloro dihydrofluorescein diacetate,
acetylester (CM- H2DCFDA) 50 mM-& %] 2]3te] 5 &£3F wl ¢t
T, 28] FAEAY. ol FAXIZEN7IE A2 ¥4 ROS

SAstslon, tzde HO0.0 A stsith

(4) Angiotensin converting enzyme (ACE) A3l% 74
Cushman & Cheung ¢ Wy»?oz =43t 74 ¥k
(1000, 500, 250, 125, 625 pg/ml)e] KSHT 10 i, 714
Hip-His-Leu 110 1, 13}1 ACE €9 30 & &3l 37°Col
A 60% F<t WA1ZL ¥ IN HCL 110 wE gol B8-S HAA
P31y 3 3,000

5 1L

ethyl acetate®

3) In vivo
(1) DOCA-salte]l o3 1&g} fu
Sprague-Dawley (SD) rat & 292 6vle]d Yo A4

T (Normal), HZ(Control) 18|31
sttt ETd KSHT FoT2

AF (KSHT) o2 A4

deoxycorticosterone acetate

(DOCA) 25 mg/kg F 334 837+ &t ALsk &7 1%
NaCls 22 AF 39, g KSHTE 49 7+ 3+
F A B (145 mg/kg o2 WY Fosisith

@ AF % B2 ¥A =4

T AE 4 F el WAAE (CAS, Korea)S ©]
&3t ZAs At
@ AFH A% FA 24
A8 A4S ether® vHH & HEF thFol HZEst A
B e 2SS AA stk 23 10% 2R Yo
A 3N AR A FAE ZAst FFAC A FAE
e STk
(G) TS ¢ Aurg 24
g3 AutE Y= 7] (CODA6, Kent, US.A)E ALE-
ste] ZSAEAY TEEY AFE Y6 £ Mol 35 o) &
oo A& AR, EUH ke 103 o) FAse B
S A% AT
@ A 32 ¥ 2y
KSHTY %4 %8 F 12413 d 2 ¥ etherZ w3 A7l
S

#3te 5 ml&

15 ml conical
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1. Cell viabilityoll "X g
hFCsol i3t A X=X S 1%}%& A, Q2+ AEzAES
°] 100+2.4%<1d] Hl3}e], KSHT %o+ 500, 250, 125, 62.5, 31.25

pg/mle) FEol AE 27} 88592, 95382, 95.4+11.8, 935538,
97.7+4.4% % JEFSITHTable 3).

Table 3. Cytotoxicity of KSHT on Human Fibroblast Cells (hFCs)

KSHT
Dosstegint) O 50 250 125 625 3125

Cell viability ~ 100+2.4 88.5+9.2 95.3+8.2 954+11.8 93.5+5.8, 97.7+4.4

Human fibroblast cells (hFCs) were treated with various concentration (31.25, 62,5, 125,
250, 500 wg/ml) of the KSHT extract.

2. 2 715 mAe 9

7% 239 AE AEQ GOTe thETo] 101.8+6.95
LU/L, A7d<te] 882+ 1.92 LU/IZ vreh A2d<tel Hlste] djz
TolA 24 Qe (*: P <0.05) F7+2 HERth KSHT FoF
AAE 94355 LU/I2 45t o4 9T GPT 2
Aol e, A4E, WEE, KSHT Fol@dlM z7tzh 480462

LU/1, 57.0+12.8 1.U/1, 51.2489 LU/I1E & =}o|7} g1t 23
Ho 2 KSHT 4 7& GOT9 GPTY] 47} A4 M= ve}
U oF g 93 7 HAE BAE R ¢hkth(Table 4).

Table 4. Effect of KSHT on the GOT and GPT in DOCA-salt
hypertensive rat.

e

Group Normal Control KSHT
GOT(.UA) 101.8+6.95 88.2+ 1.92+ 94.3+5.5
GPT(.U/l) 48.06.2 57.0£12.8 51.2+8.9

Values represent the means + SD of 6 rats. * : P <0.05 compared to normal group.

3. DPPH &7 %l WA= 9%

DPPHY] &7 4L 1000, 500, 250, 125, 62.5 ug/ml ¥ %
A 247t 70.7+1.7, 64.1+1.5, 59.4+1.0, 50.9+1.3, 43.9+1.9% 2] A
A 24 235 Uehd Ath(Table 5).
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Table 5. Scavenging activity of KSHT on DPPH free radical

KSHT
Doselug/n?) 1000 500 250 125 62.5

DPPH A7{5(%) 70.7+1.7, 64.1£1.5, 59.4+1.0, 50.9£1.3, 43.9%1.9
The results are the mean + SD of three independent experiments.

4. ROSY| #|X]E ¢
Bovine &3 W3] A Fo| A KSHTo 2]& ROSE]

] 3

2 w3

£ 249 A%, gz Wsle] KSHT Folo A ROSS] A4
Fo] raste A5 Yeh) Ach(Fig. 1).
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i

| .'|/
gl

H' | ___—Control

KSHT50

i
Normal

Increase of ROS production

Fig. 1. The inhibitory effect of KSHT on Reactive Oxygen Species.
Normal: CPEA cells, Control: CPEA cells and H:O,, KSHT100: CPEA cells and HO» and
KSHT 100 «g/ml, KSHT50: CPEA cells and H;0, and KSHT 50 wg/ml.

601:
A3}, 1000, 500, 250, 125, 62.5 pg/ml
0£0.9, 34.66.4, 26338, -2.2+1.7% <]

¢l th(Table 6).

5. ACE A3l
ACE Al e=
FEo A ZH7F 652

As w9E 1}

H X+ o

249
+3.6, 55.

Table 6. The inhibitory effect of KSHT on ACE

KSHT
Dose(ug/mt) 1000 500 250 125 625
innibitory effect (%) __652+36,_550+09, 346264, 063+38,_ 22417

Inhibitory activity on angiotensin converting enzyme of KSHT at final concentration 62.5,

125, 250, 500, 1000 «g/ml. The results are the mean + SD of three independent

experiments.

6. AF B A7) FA WA
DOCA-salt 18} o &

o
= 9%

FA HAE o

YR Atk KSHT Fo#2 476.0425.2 go 2 e} O
Hate] 214 QA (++ : P <001) S7she] Awel h7ke B
A% AARAG, DOCAsalt 2% A 433 43| F
o Fls o

o2 %@, KSHT lEr@l T 3.710.2/BW (mg/g)gi urE}
o] gA] £l & Yeh A ke A% FAE
20| 4.7+0.3/BW (mg/g), B/dw°] 3.2:0.1/BW (mg/g)
2 Uehd Al viste gz A fo44 de (o P
<0.001) 7+2 Yehfdch v KSHT Foi#& 3.740.2/BW
(mg/g)o-Z WrEh} thztel Hlste] 2 Sl (++ : P <0.01)

[e]
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Table 7. Effect of KSHT on the body weight and the heart and
kidney weight in DOCA-salt hypertensive rat.

Group Normal Control KSHT
Body weight(g) 4208+279  4883%12.1x 47602527
Heart weight/BW(mg/g) 3.5+0.2 41+02 3.7+0.2
Kidney weight/BW(mg/g) 3.2£0.1 4.7+0 3 37+02"

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 KSHT extract for 8 weeks (once a day. 145 mg/kg/ 200 ).
Normal : Normal SD rat. Control : DOCA-Salt, KSHT : DOCA-Salt and KSHT. Values
represent the means + SD of 6 rats. #+ : P <0.001 compared to normal group. ++ :
P <0.01 compared to control group.

7. B3kt Aol viAle 9%

DOCA-salt 283}t F]9] dgtell vlA&= Y& 34T 2,
22 1752454 mmHg, A4 129.1+1.2 mmHg& el
U Aol vlske] tizel A /oA e (¢ P <0.001) F

7F2 JERR LT KSHT Fo 72 147.0+7.0 mmHgE e} of

Z7o] Hlake] fro]A Qe (+++ 1 P <0.001) F3t EHE LJEhY
Ath. DOCA-salt L& SH F o] Autsel WA FFE AT
Ay, RIS 41984363 times/min, A4S 336.147.1
times/minZ YR FAFTtel vlste] gizdte] f94 Ae (*

P <005 ZF7F5 uJEMSTh KSHT Foli2 354.6+40.2
times/minZ YeERY t 27 HISte §204 U= (+: P <0.05)

72 32 Ueh)AhTable 8).

Table 8. Effect of KSHT on the blood pressure and heart rate in
DOCA-salt hypertensive rat.

Group Normal Control KSHT
Blood pressure(mmHg) 1291212 17524540+ 147.0+7.0+++
Heart rate(times/min) 336.1£7.1  419.8+36.3+  354.6+40.2+

Values represent the means = SD of 6 rats. # :
* 1 P <0.05 compared to normal group, +++ :
+ 1 P <0.05 compared to control group.

P <0.001 compared to normal group.
P <0.001 compared to control group.

8. Aldosterone¥} Catecholamine &%= 3}ol| v|X&= G&
DOCA-salt 183} # 9] plasma aldosterone®l "] X< F&F

& 243 A, YRTL 1172242 pg/ml, BT 441299

pg/mlZ YERY Adatel Hlste] 2o A 94 e (***

P <0.001) Z7Fe uJEiidth. KSHT Fo¢2 7194157

(pg/m)E eI} 2ol HIste] oA e (+: P <0.05) %

2 &35 Yehddth DOCA-salt 183t FH  plasma

dopaminedl] P|X= FFE ST A3, RS 16524292
pg/ml, B2 102509 pg/mlZ e} FAHrel Hlste] o
ZAA 94 Qe (*: P <0.05) F7+E YE A KSHT 5
T 116.9+20.2 pg/mlZ Ueh} tzFol uiste] f24 3l

T (+: P <005 %4 &35 YeERh
DOCA-salt 18 F 9 plasma norepinephrined| || X|=
Qe ZHH Ay, YERIS 5112:329 pg/ml, AATE

Al

415.8+2.5 pg/mlZ UERY dwol wste] iz f9
(** : P <001) F7F5 YEiY. KSHT Fo7
433.4421.1 pg/mlo & Yeh} thzTol Hlste] f4 e (++
: P <0.01) YER St DOCA-salt 289t # 9] plasma

O:

o] ]
AT

rl

A =1

g=EbN =
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epinephrined] WX& H&F& AT A, dE2TES 47722+
2675 pg/ml, B3I 2640.5+159.5 pg/ml2 VLY BTl
Hlste] 2Tl oA e (P <0.01) $7H8 YERH S
T} KSHT F4972 3464.94746.5 pg/mlZ YE} 2o H|
ate] o4 Sl (+: P <0.05) Z4 &35 vEh ATk(Table 9).

=
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Table 9. Effect of KSHT on the plasma aldosterone, dopamine,
norepinephrine, epinephrine in DOCA-salt hypertensive rat.

Group Normal Control KSHT
Aldosterone(pa/ml) 44,199 172424 2%+ T19+157+
Dopamine(pg/ml) 102.5+0.9 165.2+29.2+ 116.9+20.2+
Norepinephrine(pa/ml) 4158+25 511.2432.9«  433.4421.1++
Epinephrine(pg/ml) 2640.5+159.5  4772.2+267.5+ 3464.9+746.5+

Values represent the means + SD of 6 rats. #+ : P <0.001 compared to normal group.
= 1 P <0.01 compared to normal group. * : P <0.05 compared to normal group, ++ :
P <0.01 compared to control group. + : P <0.05 compared to control group.

9. M3 ®igle] A= FF
DOCA-salt 18t # <9 84 F9 sodium (Na*)9] &=l

Ulil~ qFE S 2, € 150.1¢1.0 mEq/l, BT

2 140.1+0.8 mEq/12 YERY Aol Hlste] tjxTtoll A #<]
A dE (P <005 272 JEWIY. KSHT e
1445+3.0 mEq/12 UEh} izl +94 A (+ : P <0.05)
228kt €4 9 potassium (K ¥55 =43 231, o=
T2 5802 mEq/l, 4TS 4903 mEq/12 Ve AT
Hgle] tlz2FA A F94 dE (*: P <0.01) 7S YEHS
th. KSHT Fo2 53%0.3 mEq/12 YEhY dizatol Hlslo
T4 e (+: P <005 #FHa: AHRE U 8% F9
Chloride (CI") =& 343 23, xTE 104.3£0.5 mEq/],
e 95.61.1 mEq/12 e Adtel Blste] thZ2 ol A
o4 e (*: P <001) 37+ YERAS Y KSHT FoF&
101.1:0.9 mEq/12 Yeh} diz7ol vt {94 Sle
P<0.05) 74 23E Yt 84 F9 Calcium (Caz+) =
2 243% 243, h2FL 0994011 mEq/l, BT 1.33+0.02
mEq/12 Yety Aol vdte] dzaalA o e
P <0.01) #4E YeRA T KSHT FoJ#2 1.29£0.03 mEq/12
Uely bzl vliste f94 dE (++: P <0.01) S/ 5945
b SATH(Table 10).
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Table 10. Effect of KSHT on the sodium (N
chloride (CI") in DOCA-salt hypertensive rat.

a*), potassium(K*),

Group Normal Control KSHT
Sodium(mEg/)) 140.1+0.8 150.1+1.0% 1445+3.0*
Potassium(mEg/l) 49+0.3 5.8%0.2+ 5.3+0.3"
Chloride(mEg/!) 95.6%1.1 104.3+0.5++ 101.1+0.9*
Calcium 1.33+0.02 0.99+0.11x  1.29+0.03**

Values represent the means + SD of 6 rats. * : P <0.01 compared to normal group. *
: P <0.05 compared to normal group. ++ : P <0.01 compared to normal group. + : P
<0.05 compared to control group.

10. A% 7% AR el mAE
83 29| uric acid?) L= =43 A, YR2FL 35:0.7
mg/dl, BT 15+03 mg/dIZ Yeh} g37ol vlste] Bz

TAA 94 YE (*: P <0.01) 72 YehA Ut KSHT &
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& 15406 mg/dIZ UEh} el Histe f
1P <001) 74 &35 Yl 8% F9 BU
7@,%& A3, 2Te 314424 mg/dl, BFTS
mg/dlE ey g/dtel vkl izl Fo4 (*
P <0.01) Z7+% UEh It KSHT ¥ 25.8+4.5 mg/dIE
veht dizzol Blste fo4 (+: P <005 #& &%s
YAt 874 59 creatinine 4% 49, gz
0.76%0.05 mg/dl, 8’2 0.62+0.04 mg/dlZ ERY} A /Fatol
Hlete] thzaolA fold e (P <0.01) S7HE UERHRL
t}. KSHT %o 0.68+0.04 mg/dIE e} thzTol B3t
94 QA (*: P <0.05) 2433 THTable 11).

i E
Z

o]
T

o) =
A

=
[¢]

=

sy
==

Table 11. Effect of KSHT on the uric acid, BUN and creatinine in
DOCA-salt hypertensive rat.

Group Normal Control KSHT
Uric acid(mg/dl) 1.5%0.3 3.5£0.7x 1506
BUN(mg/dl) 17.9+4.1 31422 4 25.8+4.5"
Creatine(mg/d) 0.62+0.04 0.760.05++ 0.68+0.04"

*x

Values represent the means + SD of 6 rats.
++ 1 P <0.01 compared to normal group. + :

: P <0.01 compared to normal group.
P <0.05 compared to control group.
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