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Antioxidant and Vasodilatative Effects of Hyssopus officinalis
Boriss Essential Oil on Isolated Rat Thoracic Aorta
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Abstract : The aim of this study was to investigate the antioxidant and vasodilatative effects of Hyssopus officinalis essen-
tial oil (HEO) on thoracic aorta rings in vitro and to elucidate the possible mechanism. The antioxidant properties of
HEO were evaluated by different antioxidant tests, including 2,2 diphenyl-2-bitter hydrazo ( DPPH) scavenging ability
and pyrogallol autoxidation. The thoracic aorta was isolated from male Sprague-Dawley (SD) rats,the isometric tension
of aortic rings with or without endothelium was measured. The recording changes in vascular tone were measured by BL-
420 bio-functional experiment system. HEO had a certain ability to scavenge free radicals, the maximum scavenging rates
on DPPH radical and pyrogallol radical were 19.24% and 11.44% , respectively. HEO ( 100-1100 mg/L) produced
concentration-dependent , endothelium-independent relaxations in phenylephrine ( PE)-contracted aortic rings. As a re-
sult, the maximum relaxation by HEO was 96.34% +5.13% in endothelium intact rings and 94.39% +8.95% in en-
dothelium removed rings. HEO pre-treatment significantly inhibited vasoconstrictions to Dopamine (Dopa) , potassium i-
ons (K" ) and PE by 74.38% ,89.91% and 95.81% ,respectively (P <0.01). Compared with the control group,
HEO markedly inhibited potassium-stimulated Ca’*-dependent contraction which mainly due to Ca’* influx (P <
0.01). In conclusion, HEO had partly antioxidant activities and relaxed the isometric tension of aortic rings in an endo-

2+

thelium-independent manner, mainly through interfering intracellular calcium homeostasis by blocking Ca™" influx and

s F 1 :2015-09-22 B F 120160223 intracellular Ca®* release ,as well as inhibiting the vascular
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FAE AR T Z 2 TR R S, (H A R bt A
PRE 3 AL T KA HIBIL I IS A4 40 7 20 WL

ARSI LR B A 32 S bk PR AT AR A T vk
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1 SEwH

1.1 LIz

HEPE Sprague-Dawley ( SD) K iR, (250 ~ 300 g),
BN, BT E R R =3 Y S e rpuo S ik, SR
YRI5 SYXK () 2011-0003
1.2 #ZHm5iH

PR 2014 4E 7 R BT/ NAR I, &
BSRAE TR FA DX B B B 22 A 35 2R F AT 2l
il K58 S AF P 75 55 ( Hyssopus cuspidatus Boriss ) [
42 #5 . Forskolin (It 5-: SLBBO100V ) (1H-[1,2,4]
R[4 3-a ] MENREMR-1-H ( 1H-[ 1,2,4 ]-oxadiazole -
[ 4, 3-a]- 0DQ, it 7.
021M4051V) | Z, [ — Z, it — % VU 2, 1% (ethylene
glycol tetraacetic acid, EGTA, it 5 : SLBB6797V ) . 4f
K= (41645 : BCBN3584V) | L4A'E L IR E (pheny-
lephrine, PE, it 5 031M1736V ) 4k 2 C (4L,
LC09762V) % %1 2K JJk ( glibenclamide , Gliben , it %5
SLBC795V) \2,2- (4-fLF B IR HL ) -1 -3 R L A i
3 DPPH?, it 2 : MKBS3069V ) . Z, B JIL Bk ( acetyl-
choline chloride , Ach, 35 : BCBH3758V) . JU 2, £ &(
Ak (tetraethylammonium , TEA | #1£ 5 : BCBF2894V ) |

quinoxalin  -1-one,

LA L300 5 I S Sigma 3850 23 W], HE i B
N = At

2 EKWHEIE

2.1 WEEELHMNHIE

A ) A B4 ) R AN B A O 2 i) (3
—#B,2015 4ERR) Jr iR B HGE &, H 30% 1) DMSO
Bl A% 20 o/ L By e, RVBCRI A o
2.2 mEMsENELE
2.2.1 4R¥=ZmrB A4k

SHRHRIOR « LA B8, 4 i 7 o 4
FAMBCAUBT R B 0.5 o/ L BIAE S, FH 95%
PP P2 1) B B8 ¥k JBE (400,200,100 .50 .25 mg/L)
FES . B9 mL Tris-HCI 2% #f3% (0. 05 mol/L, pH
=8.28) 5 1| mL F¥REREFBOIRA ,25 CKIBTETE
15 min, §¢3 mLiEA W FHERLE T, MA0. 1 mL
45 mmol/L A8 =y , ¥25] , 765 4 min LA —Jf 10
mol/L #h 2 1k K W I F 325 nm ZbIE#E 5 A, [H]
it 3 S S AN 05 A = M f A A R R 40 v R YT
A, FIRL T mL P A 45 vk B A A R AT A,
RMAHER 3 K. wEEERRER, BRE =[1-
(A-A,) /Ay ] x100% . Vo FINGE D75 ph A R4
FAMAR TE], 95% W WLV figt, ¥R B o4 500. 0,166. 7,
55.6.18.5.6.2 mg/L, WF 2y i £ I 52 W 6 (A
LA Tris-HCl 28w VE2s (0 iE
2.2.2 DPPH i+

S XA R T SERCE 0. 12 mmol/L Y
DPPH RS, BEOGIRAT o 430 T mL 28 95% &
Pt B S T At A W (VR B2 43 391 2y 800,400,200
100 .50 mg/L) i1 4 mL DPPH JPi¥5 ¥ , R ZU 4% S qdi
HARAA) & T % i & T OV 30 min, $R
JEH#E 517 nm Z 44T 5 VR A W OB BE (R, 8k
As, MRIBRVESMET, LA 1 mL £ 5 PR R
Je HRE b VAT, VE A AR I AL, G0 S HLAE 517 nm 254
TRWCREEE,iEh Aco ILBEAENZS AXTHE, 4
HEE =R TEEE. XF DPPH H 2 PR %
ARG

DPPH - (%) = A¢ = A

Ac
2.3  BERzhi ke 3 sh Bk I E IR SEIE
2.3.1 JAZFHBRIFH &
SH T 77 . KR EEOE S s
FTFF 1o s Bt B8 32 30 ik, 37 B ik A Kreb-Henseleit

x 100
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(K-H) Wb T ok b, RBRSh K Bl 25 4 4 25
PRI AE LR, G2 — VT ED A 3 mm KA B kR
3 DR BE PN BRI 25 BRI B, T 32 3l DK D BE AT 45
KRB LBRN M, & T 37 CAEIRIEHE T, +F
ZLiE A 95% 0, 1 5% CO, MR &M 3k —
Ui FHAS 55 H0 0 1 8 1 TV R IR, g — i i 9 ok
Jifneds , H BL-420 A= ¥HLEe 5250 R Gl sk L4 1)
Skl 71 . VRS IKIRER R AN 2 g, IR
K-H ¥, pH =7.4 i@ LA 95% 0,-5% CO, 1R4A
5,36 C3FA5 1 h, & 10 min 2 K-H ¥ 1 K, S8 HT
W 60 mmol/L KCI Wi 2 ¥k, Wi B 4f 14 1 % 35
IENEE SXn8

2.3.2 e REI AR

FH Ach K536 148 N B2 9T M. AT T wmol/L 2
B IR (PE) Wcs 4 38, Rl et e Jm A &
BEARGK (Ach)0. 01 ~ 10 pmol/L &7 5K I , fFefa A
1 wmol/L Forskolin fifi H: 3k %] 100% 75K, DL 0. 1
pumol/L Ach 75Kk %] 15% ~20% ,1 wmol/L Ach ik
#) 60% ,10 wmol/L Ach ik%] 80% L) - AN J2 5245
PIXE Ach JU-F- 1A &7 5K 52 N K 25 Bk 5 42 1 A
Wrbn i
2.3.3  Sfy MR A A IR i AT IR AR R 89
EAL]

N R SERE BRI B LA PRI T wmol/T. PE
TOOSCAR A8 IR RRE J , R 36 14 25 7 P R4
(100,300,500 .,700.900,1100) mg/L, 7 1 /NF ik
TG P T — R, BJA A 1 pmol/L forsko-
lin AR REF K, I LAAE N 100% 675K , 10 R EEF
sk
2.3.4 ODQ F A ;AP A 348 & b e B AT FRAE A 84
EAL]

2N RIS 0 FH AT % P 5 T PR A AT ( Soluble
guanylate cyclase,sGC) fil 55 ODQ 10 wmol/L Fisk
15 min J5,1 wmol/T. PE FUN 4 kT8 5E T , FHHk EE
BIG LG T P A R R WL ML A 5k ) AE AR, JF LA L
pmol/L forskolin 5 [ ARAETIRAE R 100% &7 5K .
2.3.5 47 BT P AR A SR AT IRAE R 69 %00

25N RIS B 53 B B - aE BH T ¥ TEA 3
mmol/L Gliben 10 pmmol/L,BaCl,100 wmmol/T. i
AP 10 min, AIIA 1 pmmol/L 4 PE i 4 ta 5,
PRI AP RE AR UL A8 BT sk 28 Ak, LA 1
wmol/L forskolin ff e K &F 7K K A 100% , 175
aa ol

2.3.6 AVAZIEL b AT S W G M R B AL Ik
Y450 %

F R A PR AR E 5, FH 5 | I AT 5K B KK
NEFY 50% Y BE (ECs, ) 227 megy/ L A4 7 B 44 2 i1 931
ALFE 15 min, FRR S N A PE (1.,10,100,1000
10000 ) nmol/L. Dopa ( 10, 100, 1000, 10000
100000 ) nmol/L . K* (10,20 .30 .40 .50 .60 ) mmol/L
WL 145 K 7 978 Ak, o BE ZH A o s 8 53 2 il Ak
FE, LA 60 mmol/L K™ 5| Y fx KUk 45 FAE K
100% .

2.3.7 AAEEEL AL FH4 K-H @ hlig Ty
CaCl, 32 & 49 % vk

N H i A B AR E I, e BOJCES = B K-H iR
(£ 100 pmmo/L f) EGTA F160 mmol/L K* )20 min
J& , Pk B 44 T CaCl, (0.4 .0.8.1.2.1.6 2.0,
2.4) nmol/ L HUASHES 55 I 45 Hth 2k (60 nmol/L K™ f
KULHiH 100% 1) o AbFZH Ry A CaCl, Fif H
227 mg/L i F R i B FIALEE 10 min,

2.3.8 AV ZAE R b xR N A5G B R

FW B Bk K-H Bh e J5 , SO oS
K-H % (% 100 pmol/L EGTA) -4 10 min, I A 1
pmol/L PE J&5 , ~F-1 WLAH M LA I P 5 R i 5 | A
MAE/INERE FFE2 18 R . 259 Ak 32 I 4 46 %
Jo#5 K-H 03 E 5 min, AWM H L MG E 10
min J5 , FILA 1 pmol/L PE |2 5% PE 5[ 9 1L 2R
Wi sk F1 7284k, I B e ok HE 4 R0 e 42 T 4 1)
ik S48k
2.4 GitFAbiE

K SPSS 19. 0 % i {4 1 47 52 55 5040 49
B AR = BRI (a2 5) F% , PIREAR HLEERH ¢
Kig:, P <0.05 FRMAH L 2=F B E; P <0.01 %
PN A2 SN TE

3 KBWAR

3.1 #HBEEELMEITSE=BEHENFR
&

HH ] LA AT A B 45 vk B (25,50 ,100,200
400) mg/L 15 B 5 DI v i 1) oo ok 3 2 e A g 34
HARIEBRE R 6.52% , FemiG bR 11. 44% ; i 1A
1B A1V 19 1C5, R 122 mg/L, V., IR EE (6.2
18.5.55.6.166.7 .500) mg/L 75 I3 2 ph 16 51 25 S BH
WIS i T B A AT BR A 24. 58% , i = 1
%k 99.90% .
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Fig. 1 Scavenging effects of HEO (A) and Ve (B) on pyrogallol (n =3, Xt )
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WRE ) T R B B R A AR BR R R
4.73% e 5T R M 70.55% 5 i 8 2B Al 1% HE
i Ve B9 1Co, K 4.12 mg/L,
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Fig. 2 Scavenging rate of HEO (A) and Ve (B) on DPPH free radical (n =3, X s )
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Fig. 4 Effect of ODQ on HEO induced relaxation aorta rings
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YER T AP L. WL 3,
3.4 ODQ FHx#EEZFELMETFKIEAN I

ODQ FALFH 552Kk ] ODQ Ak B Y 2 A K2 1ffL 48 34
ZENT LG R B, A R AT G | R ) LA BT AR TR
A B Ly, 0DQ AbFRL E,, = 93.18% +4.77% ;
KRALFHL E, = 94.76% +7.80% ,0DQ LbFH4H 5
Xof REZH [] 1) 22 ) T ge it 5 S, U HEO (9 1l 48 47
SKAEF S sGC BUE T, WA 4,
3.5 HEFREEKANHEREZELBEFKIER
=ap-Al

FH 3 FhAS TR Y (1% B4 3 18 LB 7] 3 4 24 2 o B2
R I B, 5 oA 2 0 3 O bR 5 Ak B ) 2 PN il A
AR LY, P 42 T T 1 A8 2 %) B 5K A I I W
WS, TEA JHUW 4 E,. = 97.87% +4. 14% ;
Gliben [HIZH E,,. = 95.33% +4.86% ; BaCl, FH W
... = 95.52% +4.94% ;XM E,, =97.01%
+3.76% , P 5 3 T8 BEL W7 75 AN e 40 o) G o 4 T ok
VERT, Pl me 4% 5 i 7 ok 178 Rl e 5 40 B 1l IR
EICK, WK S,
3.6 HMBEEFL M M E WY RFE & I E W4
=ap=Al

R 1Y 25 PN B LA B P A0 i s 44 2 il T A B
15 min J5 , 5K Z 40 B 1L 48 #5AH . Dopa \PE (K™
RS A LW A 22 57 3 (P <0.01) o R Lg%
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Fig.5 Effect of K+ channel inhibitors on HEO induced re-

laxation in aorta rings (n =6, x +s )

KA 5T A A L, Dopa (K* | PE 7£ — & Wk 1
BRI, I AE7 RO 22 S 3, A B 4% K T4 Dopa  PE
K55 A SR 1) fe KA 232 5350 Sy 74 38%
95.81% #1189.91% , WL 6,
3.7 #HBEEFELMX CaCl, EXHM LRI
TETCAS i # K-H P, 60 mmol/L K™ A% AL HY
A5 PR LA 5 Pl A7 e A 28 Ak, Fl, s ST 1 55
B T8 (voltage dependent calcium, VDCCs) JIJif,
M B CaCl, ¥ 2 A9 3G i 52 e 3OS 1 i 4
B AL B 2H CaCl, Rl Lo 1 A 5%
(P<0.01), WIE 7, RO EA LM T REE T
I A5 F- 8 JUES 5 3, 006 5 25 N

2 2 » 2 D
5 38 3 8

S}
o O

Vasoconsriction(% of ImmoL PE)
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Fig. 6 Effect of HEO on vasoconstriction induced by vasoconstrictors (n =4-6, xts )

L SXT A gL, * " P<0.01, " P<0.05
**P<0.01,"P<0.05

Note ; compared with vehicle,

3.8 MEFEZFELMX NSRBI

FAJGES K-H ¥ (100 nmol/L. EGTA) bR PN f
MG, AT pmol/L PE ] DL UM (2218
T 5252 14 ML MAC A, 2 A0 2 2 81 5l D o ) 405
G % o AEAHIRJGES K-H (100 nmol/L EGTA)
ARBETR A 7 R4 i D 2 R T PE R
AR PSR R A9 MU Wi (P < 0..01) , DLIET 8,

4 WS

TE DU AR RS B0 T &b 48U AL 5308 S50 APk
Ao (BFERBLRS T, ALK AR 1 i 2L 10 77 A FE
J5 2 G5 b7 A =[] ™ 52k i, 5 R 22 R I A R
it RS 2 QA I T SR I A O U 0 I
PN 2 LR R T 5 I 3 IR R 4 A B B )
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MM A Sl 7 e S ST R ) X 1
T SR AE I B A FIALHI R4 T THR R

LBOR =1 A1 DPPH [ Hh 575 BR S50 45 R B
PR B RIS RE S TR BR AR 40 B el Bk, B —
FERIPTAAALRE ) (HE SRR A o, Hobi AL RE
AR 2P RS . A0 AR IR A B 5 F2 3 ik
PRHNZ N B2 1 3 Bl Ik IR R A Ik B A P BT sk AE
HErskEA IR 225, AT Re EafE T
A1 WU A AR T o AR JE 0, 148 PN B 5 1
EETARINREC R B, R IR ET ok N 7 — LA
(NO) 75T 5K M 84 H] v 2 45 H B ], NO i A
B WAL , 5]V Pk 5 PR PR T 52 AR 255 AT
UG S BRI ( cyclic guanosine monophosphate
cGMP) , Fh&5 cGMP ¥ B2 310 i USSR AR 11 2 it , DA
ifif 7= A AR SR A VE AT . ODQ & sGC 5 PR P

il I 5 NO SERL5G sGC M e Pk | fiff
cGMP KT jE 1 ARSIl ODQ 3 sGC/
cGMP {4 AT B0, 25 R 475 ODQ AN RE I i 1t 7 e
tE -2l PO IN= AN R S (VA E IR R KT e i )
FRVER AT E S sGC/cGMP G K

1A WL A 4 R e aE Y Rl
JE AR RS 4 4413 18 ( valtage-activated K * channels,Kv) |
P[] 3 37 4 38 18 (inwrd rectifier K* channels, Kir) ,
K5 A e 1 4 49 4 1B (large conductance calcium
activate K* channels, BKCa) 1 ATP £ 2% £} 18 18
( ATP sensitive K * channels , K ;) o ARSZ5H K, FH
#7551 Gliben, BKCa BHW;37] TEA , Kir BH W75 BaCl, T
T S TR EL U Ak B e A A A T B4 T 5K I
EYEMTICI WA, BB , P 7 B 4% il 0 &
S LA -5 B e E TG

AR, MW 28 S EIRER (PE)
A G A P IR 52 AR B R AR O A2 AR PR M A
W iH ( receptor-operted calcium channel, ROCCs) , if5
SHMIGNE SR I IR S ARSI ol R
fili EXF PE LK 53 A8 v i 48 e 4 ) 52 Dopa (K™ 3
7R, PE  Dopa , K™ 75 & 1 41l i B 4% J2 il T Ak 2
{18 101 A8 PR S A 26 5 R R A e it A B g e
AR i BAH LUERAT B 2 0, U0 W A A 4 R it
A WA o A LS 3 B4 5 1) A S 2 ARG
O, EAHLT P RERE K T {5 530, A 455 4 g P9 45
BRI

APES PN I AN B R TR E A I AR T LA W
4. NS A BE i VDCCs F ROCCs g a8 .
2L 47 g B G S P UL M B 2 A TS VD-
CCs, FEES BTN A . 1,4,5- =B LA
(inositol-1,4 ,5-triphosphosate , IP, ) Z /K & 4t f155 JE
T2 R R GE 4 MR P A7 45 B R i ot
1P, 5 AREE G 5, 175 J 4t I M5 1R 405 e 5 )
8 A P B B B B BR A% BE (cyclic anenosine
diphosphate ribose, cADPR) & &, cADPR {E ] T 5%
Je T Z RN R, Ed 1P, ZIRERA T
i S5 A A AR | S TC A W T P R WA I 4
PER™

A A i el O AT e B P ) CaCl, B3
M2 A5 F% , d AP 7 e 44 i T e e BEL Y 1T
WL VDCCs B TF A T4 815 125 5~ P, 26 17 410
il A8 LA . SEBR 25 2R B 7R TR R W ES Y K-
H W, #0 FOE A AN AL AT LLUET 5K PE T 45 1Y
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