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Effects of Ethanol Extract of the Rhodiola Sachalinensis for Anti-oxidation
and Blood Pressure and Skeletal Muscles Contractility in Rat
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Abstract: To study the effects of ethanol extract of the
Rhodiola Sachalinensis on the anti-oxidation and blood
pressure and skeletal muscles contractility in rats. The ethanol
extracts and fractions of Rhodiola Sachalinensis were
determinated the anti-oxidation effects by DPPH (1,1-dipenyl-
2-picrylhydrazyl) method and comparing with the BHA
(Butylated hydroxyanisole) and AA (Ascorbic acid). The
gastrocnemius and soleus muscle contractility were observed
by stimulating the sciatic nerve with electricity after affusing
stomach with ethanol extract of the 200 mg/kg dosage of
Rhodiola Sachalinensis for 4 weeks. The ethanol extract of the
Rhodiola Sachalinensis could shorten latent period, increase
maximal contractive extent and time and relaxative time at the
twitch and complete tetanus of gastrocnemius and soleus
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muscles. The ethanol extract of the Rhodiola Sachalinensis
shows high anti-oxidation effect and can enhance skeletal
muscles contractility in rats.

Keywonds: Rhodiola Sachalinensis; Anti-oxidation; Blood
Pressure; Skeletal Muscles Contractility
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2tAAs o] B dwgo} SEiRt ) V157t tiRkel]
wiel] A7l digh #ilo] Fuskal 3lom, ¢t 2 o
7] 2 AEE X831 $ist A A sk K18
o}, o]eidt At Qoo ATt ohe} S, 7164
2 5 o] WX MAENN FE8 84N AlF
oA gAlsk g QPP o slof g kar Qi

ofe] 3] E1 2% Wil SHI1E & (Angiospermae),
ZUET} (Crassulaceae), B4 (Rhodiola)dl] 453t} [1]. 52
vl B uke] WAl QAL AR, @ Ake) A7) F-
ool A2t 53] WEAte] st 1800~2,300 m Ao
o] ol7] 71 YAIY & At g2 visleeiM @
o] A, FAHL 27 vty Axdh, Ak A s
7yt Apg) o] vl vtk whe] Exjolrt & s 2,000~
5,000 m2] ool AES F = 57 A4 E V)
A1l A 2]

A AAACE 900] 71X FAH TRV THEHL
o, QIAE, 7HA 271 o] Fof A% ok A=Y dFoR
wygo] 22 A9 5, A =
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2 38 A AFE 9 V995, 273 2ok, d9Ey
2 Aol digh w2 Ate] A3 3lit) [3.4].
AR LHARE F=9] TN Fof| mARRe-S sR=
okx 7 deRlch Isra F AR sk B4, Elg
AU lA| (tyrosinase) €4 U Hzhd 43S Ao 95t
3B FEES I FEAES v 2B AR 9l
o} [2]. T A U B8V 18 Ak ekl 3
24-2 FIVeP, WV 54 T, UEAR0R woke:
= /Wit mlo|a = a) BARRE-S Aglela, dtsl 22
2 18, oF 5 e 4 AWE ot Zekkg
o% 74, 39T 9 £EAE-E Flstn A 2e-g ¢
T} [5-7). T7AY F93 AE-L AR EZAE (salidroside)
2 oA E]ZZ (tyrosoly= XE&3sH #ld o&he F- =4
{phenyl ethanol derivatives), quercetin, hyperoside, kaempferol,
rhodiolin, rhodionin, tricin, acetylrodalgin, catechins,
proanthocyaninss E2HE- (flavones), rosavin, rosin, rosarin
% ¥d 2= =0|= (phenylpropanoids) 2 B-sitosterolS
3 25 A AH|EO]E (steroids) R geraniol S i3
How 3 F oAl RS SRl Slrt [8-10]. 019
o AR, A Auk, g1, Y 7 oju)i-Ato] ghiEof
Ko s BE 7L Y= 5] d& 17F0] e,
1 % 752 A B mikdaeld 2).

el ofgte] sital Wele ekl (free radical) S
A F-2 AASK= ol o} =R ¢k ik uheiA
B st AR s AAT 5 e 245 lsA
9] g ul ko] S=83}11 §Ir}. Butylated hydroxyanisole
(BHA), butylated-hydroxytoluene (BHT), troxal-C $2]
BAA7E AiptEle] AE0) 71 B Age] ARSI QL
o} 7 ol 3 skAlE ke avhe FHolugt,
18] WolgA 9l S4o] XA EHA] B} bAsaL G¥o]
e 2 kA sdo] et Qick AgskE 1
Sl A SRR = tocopherol, SRR 54, sesamol,
flavonoid, phenol %4, garlic acid 5°] 31oH o]&2] Tk
3} 3= tocopherol BHE Ao 531 A4 Z1e- 9)
= Aog dejgnt

ool U &5 52 R o, & ks @
S A=, oW dlel gJal %71 F¢ol 120 mmHg
(HThE) oVdeoln &7¢7] dsto] 80 mmHg (A E%)
oV ASE EYolHAL I, 1Y EEHA 8
oz wEte s A Ve, Beld 184 V1S
22 HIESE Agse] o3 WhiEE Agie R o)z Fgt
g gQlo] gelAA) sl wbd, oaMd gy e A
Sl 23l YA|F o= Wsh= F3hoRA, 11 9]l Adlo]
AEE QAo AFEE Ao dezith 18y
WA ARl geke VA 0 R wiAAL] o B,
A3EEES] 7155 o, AlgelA 9] & 9 Na s3], PGE 2,
PGI 2, ANP, EDRF 57 22 E9FJ5IA] (hypotensive agent)
0| Bo|xs} = 7HEZoM] (catecholamine), #d-¢HA]
28N (renin-angiotensin) Al 5 1Y 2H7159 oAt &
o] gglo] =k o3t AAA, viEn]A|, AEA L] o F
Ux AT 99 dETE Al 3¥gE L E

3 DS 11 AA R AL, FUAE, HEY, W
5 A, ARAS g Avp] 53 2 $HS0E U
Stopr] Apdef| o]2A] Hi= A7t Bod, Ee] 90% ©]
ARS AR|ER= BEjA) 1189k SRE o] glg W
ohe}, tiy- A1z It Ak S8t X 5E wolo) $ihk.
L ZAEL ol KB o] FZ o] 53 wio]
38 7lslel SF0)A At FAZE FOTOE FFH T
FEA esie Uz 4 o vk T sk oF
A% FZo] FEE 4 Qlvk FAT 7ES AAAEAR
SZAA Q] 2AF) dug dolx] FAZ AEE
7VREE7E R o F HoluR FEZo)gky 3l AlF
oF 40%% A8k qlrt.
o] YA FHH] 900 7HA FF FolA AelEAEA

A% (Rhodiola Sachalinensis) 5°) 2 ¢eixlom, 71 7k
B E AulE el dist A7t 71 Bol o FelA] it
HulE7dAe] gaksl 28, 99 =8 9 & 97 gyl of
Stoide B A7) o)FeiR YA [11,12], EER
o]l the}edrli= Zhang 50] FAteRaRE-S ARG A [8,13-15]
Qo Y 28 4 3 92 g disloir APAeR
AF3 Ho] Q= o & Qlrk £ A7 W eHe
T 2T AR EE HANES] FE2ES o83 dsT)
Q1] ebAehS Q1Akgol mat, kst W EG 2 A8
4 g vzA] dE5F FES v 9= T4 oY F
F ol 3AERA FEE0 IS 9 kA
FEEES Fo FAgozA H9 A W FATZ 5
v FEe pAslAl go RN s B BAE T
3t AR FEE0] Yy 1 & H7 Ao tigt gk
< 1Aslo] Baka gt

2.2 99y
2.1 A4 9 77

2 3ol AN FAHE S50 WtelA] Aliske it
733 Helg 2008\d0] For AWMTIELO 2 RE §leeslo]
Argstlor, vl mLE 1 g2 FEE] Tl 3len,
FHollAl Fdst7] Hell Bu]2HSE 10 gLE 3A3I3.
oflghg, vigg, S22 E, e oHo|E, FEHE, petroleum
ether & 7|4+ Analytical-grade =, A&5°] 75 ym<%l
Aeigtel 7] 5 57F oFE FEEAtelA s A
{8139, DPPH (1,1-Diphenyl-2-picrylhydrazyl radical
2,2-Diphenyl-1-(2,4,6-trinitrophenyhhydrazyl), BHA
(Butylated hydroxyanisole)3} AA (Ascorbic acid) Sigma®l)
A aslsict 22 79t B (Division of Millipore, Waters,
Milford, MA 01757, U.S.A.)$} H¥| (HA-0.5 pm, Division
of Millipore, Waters Co.)& ©]43}0] o3}t T/TE AL
3ol AP L FA=E Wistar?] 7 FEA AFo] oF 1880~
200 golH, F=7 bAfetelsliolx] AlFsiict. A3 71
£ BioLab. 4208 $E71s4% AARE S 2L gy
7] (JH-Z 204,008%, 50 g, Chengdu, China)E A3k
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22. AN 2 L B8

- AzE 3 a)MsHA e aAREAA B 100 g% =
AT G A7 ofghe-g 1,000 mL 7Fka 250
30% B FESI. FEAE YA E ARSI of sl
A A FE5)E o]g3le] 35T olslellA] ofekgo)
5] glold w7lA] FE3a A7]0] 100 mLe) 58 2
Salist & Fe] FREE (50/50, vol. %)< Hol| Bl
SEEELSY EF5S Ieth Yol A& 5ol B o
gl oMAE|O]E (50/50, vol. %)E Wil H-El5lo] of|el o}AE)
O|ESH 558 dth 12 WO R 9]9] Hof ko]
FEEE (50750, vol. %)2 W Bajsle] Hergzy) 220
DA Aot (Fig. 1). 372 73} 55715 AR (35T oJsh
afo] AT vy Ak Bl FHo) Fgt Wl 2AT 554
of tist a5 &gsiint

l Rhodiola sachalinensis (100 g) ‘

LEthanol extraction (1000 ml; Sonic, 30 min) ‘

’ Concentration (19.78 g) J

W
‘ Chloroformlayer(1.27 g)J '

i
l Ethylacetate layer(0.97 g) T ’

1
Waterlayer (50 ml) ‘
]

i
Waterlayer (50 ml) j

|
'

Waterlayer(13.84 ¢)

:
| nBuOHlayer(1.67g) J ’

Fig. 1. Scheme of the extraction procedure for Rhodiola sachalinensis.

2.3. DPPH A2t Z (free radical) 274 o) 9]3F A3}
a3

MR FERCIY BEE SO AAEES Agst
EER o'k S vgheo] FA8 o 4 mL9} 0.2 mM
DPPH (1,1-dipenyl-2-picrylhydrazyl) 1 mL%2 vortex =
A TS thg, Aol 3083 HelE £, 514 nm
A FBEE ST A8 Ak tiael gk 50%
50 g vehls AASES) B 5 (10 E B4
SIS 7 ARE 33 WEE Alsle] Barslgion, o] &%
AHe Folol s dsiolvt,

24. 8 Sy

e AT FUFHE 8710 A ohE 30T E 24
Fe7]el Yol 10~1587F g3t ohg va 4 dd=
7] (IITC non-invasive blood pressure analyzer, IITC Inc.
Woodland Hills, California, USA)E ©]-&3}0] arz] Awlo)
A F57] 92 108 WSl sl on], A58
8710l FE ASA17] f18le] A& W ARTRE B2l wjdd
LT ATl 3084 578 8710 #HE wge) As
B R s e

25. BA2 $34 29
20vkle] Atk 29t o 22 2 2o 10nkeld B

OFZ Zof= 10 gL o TARERAH FEE 52
| 715 AFE 200 mgs FoIahal iz 2o
SHFE Y A 3R 45 Fek Bzt 1k
4 BEE 52 A UTE T Fois
5 F9] Eiol 100 g/Lo] X¥FERTE
HE A7 2L A9 #5 Sivk] 9] 2T
5 B2 5 o] f2Ael AT RS
ARSI dol7t ©F 10 cm? T /9] Ho R g
P lET Y 7R g AL ORE SRS AERighy o
st ey |E 2As] 280) Al e A
ol 2] z7|delg 7HA ek Bg A A=
g3ty AR el AE Fro] Wigs wEshe 424
= 7153k AE ol A 52 ARE UAs] s
o] d¥e] MANGAE HiET FE L5E 37C HAE #A
sict 3Fg Holrh 0.2 mse] RSkl Hu) A= AE o)
Wil 2% & F52] 87, 75 F HuleEAg 2 H)
NS HEsha A A pEe] HAx Al Tl
1000/ UFEAIHE ARt A% & 2= (3 Yo7}
0.2 ms)2 28] =& sujo) Hoh A= Aol g A
TEE o7)E HAAE T 220 ek A4 e
%9 57, 5 F 4 A FHEARNS Wi
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2.6. FAA =

AY FA= H g £ BHAF (mean £ S.D)E EASIS]
O Fytatolof] st #4214 7> SPSS 1.05 ARE-3tod
one way analysis of variance (ANOVA) A7 33t

.83 9 nd

WA oleE FEE 9 8-S o83to] DPPHY
o7 gz v & adE SAsIsien, BE ogks
FEES FoA Folslo] 9 A W =42 FEA vl

A= JFS ST,

FAREAA FEE] AEA 758 BAE] Ysle] ofgt
& FEFEZ WS, AR B0 oEe EER
&, e opAEle|E, Rt U B BIES A%
st A A FEE B85 islel DPPH AR+
o) A o$ ks aE ARSIl ke
AR 4% S SA8PHA, ool T2 AMEEHE
Hgke-o] 5448 wHdto] olehS-S ARSI O™, 70% ©]
g 25| galsl ke olv] Wty o] Q17| wlEel
T ke SulE AMSlo] FESISICE pAkEEA o'k
& FEEY T E (ICso)S 573 A7, 18.50 pg/mL
T et on, ofd ofAlHo|ESFeA] 152 ug/mLE F-3
E oA =2 ksl auE el (Fig. 2). ol
A= Cui 5o B A-An)e) niwsle] & ), ofgt
& FEFEAM 70% cREE FEE (279 pgml)ET} ¢ #
2 L 24 G35 7L 9loH, ofd olAEle| EX
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o]*-_ 7}5% o)

(14.3 pg/mL)ol| 53 AS Hoa s
52 oA = —‘?—Erﬂ B
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5 3] ol F9reel vy
st 49 9
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g —E—Qg— petroleum cther ethyl acetate, ethyl
acetate: methanol & 771802 25 &g vl&-& 0|83}
of Aej7t AL vl 29 aEnEIdEE Baksle] 7719
FIES g5aolrt %l suA BEEL FauAs
o15°] 8.19 pg/mLE 7Y E3keH (Fig. 3), ol petroleum
ether: ethyl acetate =1:5 (vol. %)R] 81E o]83l] &

gk Zlo)aL, 71 k& 0.16 go|3ith of= od OW]EHWE& ]
& BaljE= Jﬂ‘é ofhE A &2 EeHERE FYEh
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Fig. 2. Effects of extracts from Rhodiola sachalinensis on anti-
oxidation.
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Fig. 3. Effects ethyl acetate layer of extracts from Rhodiola
sachalinensis on anti-oxidation.

Lee 52 £33 opilE £&E)4 DPPH iz &4
= 13} AJR2) garlic acid, (-)-epigallocatechin-
3-O-gallate, kaempferol 7-O-a-L-thamnopyranoside, herbacetin
7-0-a-L-rhamnopyranoside, rhodiolinin 52| &4 ES
Bigh v} 9ek [14,15]. od o AERIESS 7709 R8=
2 REslo} a5l ez AsEe] ARt EEES 33.1—:'
g 4= 9llon, o voriAl wel Ao R Felslo] L3R
< gQg Hart grky £k

3.2. A $E80] 79 Yol v A= IF
TAREAA ke FEES Fol Flsld AY WA 5
oz dele] A= 9EE nFsgion 1 4%E

Fig. 4ol FABISITE. 72 313} (DP, diastalic blood pressure),
5331 (SP, systolic blood pressure), BTE 29t (MAP, mean
artery pressure), “7‘}‘5’1}55;\— (HR, heart rate)S =78k

e a3, 45 83k e e V}L%E
o} B A A %M L:r Hehfiglon, o= It

A oerg FEE0l 7@"”‘?0] Fe] ddell disie] &
S u|x)x] PErhe 2S Yepdct, 892 23] Bk
7 ‘v%—i%, D28, 2EA17 2] 24 4 renin-angiotensin
£ 23 24 5279 A4 ‘41 141?1"3 % =4 sl
'H ZAR [16]. T3, A W) A7EA], A ARERE o
3} "124741 ol Aok v %J‘?J} AR Atshd
+ L-arginine 2. 24 nitric oxide synthase (NOS)®ll 2]

6}1 *MHU% NOS= WA EollA ER1E endothelial NOS
(eNOS), 213 Z.2] neuronal NOS (nNOS), v & Mol A
2R1% inducible NOS (1NOS) 5 3559 lsoforms<‘>] ok
Kok At iNOs7F A 2d 7R NHH 0% vl
NOE &) wiel, iNose] g st NO2| A4S
s A2 0] djlo] Hof dief B &S
A 94 [17]. 2AEARY G5 FEEL diAEeA

o& o

L%

T@ To

Tins{uresk) Tindwesk]

Fig. 4. Effects of extracts from Rhodiola sachalinensis on blood
pressure in rat. (a) DP: diastalic blood pressure; (b) SP: systolic
blood pressure; (¢) MAP: mean artery pressure; (d) HR: heart rate.
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2] iNOS S} NOS 2 T8 JAIsk= SAlel NO 2 AdE
oIAISh W= vz ek [18]. NOo 23t daskg 24
of oJslo] Heke spdslar wide] NO<) A4S s
Febels YogA] gi=tha Belth, IAREAA 55
obof| & JFS vRA] ks 1S At 4= g9t
ZAAE-S A o7 5 Sof theloir e e Ro)ale= A
= VERATh 3 3 25 Yyl sl 284
ol glom, uEet W A} Ao diste] 2H4E-& sl
AR FA R BoloA Frhar B} [5-7]. B G-
oM = AR FHE AREslo] dixdte) niwEo e M, vAk
AR oekE FE30] ARl el & ke v]H)H]
okom, vlwA QAR FAE LRI itk AS &
om Eglol mR)= JeFo g Ho| IAH ok 2B
9] IS sl 3 Qluka AlgEc)

3.3. AAFF A £580] {9 FHL AN VA= 9F
AR RE FEES F 3 Fe Fojd
ZE7] (CT, latent period), =52 742 e 2t
% 9] (Pt, maximal contraction extent of tetanus), T~
ol 2Jgt 12 o]gk A]ZF (HRT, 1/2 relaxation time of single
twitch), 3|2 X|= (F, fatigue index number) 5 FX|&
iz ¥} vl ste] Ho] FAT 500 vRE dEke
2313tk Table 17} Table 2% 712} 7Rm| 2} w)E o)
e 7% a3 vebd Zlolok IAkEAA ofeke 58
< 7 vlEZe) st daE e A 5%
Ale 5718 sk, HoieS B9, 12 o9t
7¥et, 92 AFE wEths A4S & ok dixt
Hlwato] AAT 2jo) 7t 9lom (P <0.05), o) E5E 1A
274 AerE FEE0] H2E vk Zle o = Qo)
7R g2 A1 X A (oxidative muscle fiber) &
A olEZEgole} Akl g4} wol 4kelA] Qlatsl kg
ghakslal Qladdel st 247 Bijlold, ¥4 55
- e ARSI £ gl A8 YERITH[19].
HIEE SAvEwiel B2 & FoqRy Alzkir 7t
u)23} ate] HEA| 9 opdalzade] B 9o, o
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==

Z.o|ghol| A B Zhabu] R} 5 ofghel] A&
AZto] gt A AA oflfhE 25 R vl
2ol gt F 7 A5 WEo e o] Yo 25 A1k
Z7)st 4 gloka AZETh TAREAA olgg FEE 7}
St 439 F23 8 AR E2AIE (salidroside) 2
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Table 1. Effects of Rhodiola sachalinensis extract with ethanol for soleus muscle contractility in rat (n = 7)

twitch tetanus tetanic contraction
Pt (g) CT (ms) HRT (ms) Pt (g) CT (ms) FI
Control 629+ 1.17* 743 +£0.20 25.75+3.71 18.72 £ 4.65% 7.43+0.20 30.08 +7.07
Rhodiola 27.38 +8.82 729+£0.14 31.29+4.08 71.09 £ 19.08 7.43 £0.20 18.79 £3.45

Compare the control: *P < 0.05.

CT: latent period; Pt: maximal contraction extent of tetanus; HRT: 1 / 2 relaxation time of single twitch; FI: fatigue index number.

Table 2. Effects of Rhodiola sachalinensis extract with ethanol for gastrocnemius muscle contractility in rat (n=7)

twitch tetanus tetanic contraction
Pt (g) CT (ms) HRT (ms) Pt (g) CT (ms) FI
Control 32.60£7.07 7.71+0.18 20.62 + 4.65 72.56 £8.39 7.57+£0.20 37.18+19.06
Rhodiola 35.04 +13.30 7.57+£0.20 35.71 £2.98% 85.58 +£20.44 7.43+£0.20 1719+ 1.11

Compare the control: *P <0.05.

CT: latent period; Pt: maximal contraction extent of tetanus; HRT: 1 / 2 relaxation time of single twitch; FI: fatigue index number.
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