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Effect of Liposome-Encapsulated Chlorella Extract on Hypertension
in Spontaneously Hypertensive Rats
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We prepared liposome-encapsulated chlorella extract (LEC) using lecithin via combined mechanochem-
ical method of homogenization and microfluidization. LEC was confirmed to comprise small unilamellar
vesicles with a diameter of approximately 150 nm by freeze fracture electron microscopy. The bioactivity of
LEC was examined for the suppressive effect of hypertension on blood pressure of spontaneously hyperten-
sive rats (SHR). Continuous 10-week administration of LEC (3.6% (w/w) chlorella extract diet) showed a
significant anti-hypertensive effect compared to the control administration for 8 and 10 weeks. Moreover,
oral LEC administration showed much higher anti-hypertensive effect compared to non-capsulated extract
administration. In addition, the active substance responsible for anti-hypertensive effect in the extract
presumed to comprise the peptides was confirmed to have a strong ACE inhibitory activity (ICs : 0.014 mg/
mL). However, the extract showed a decrease in its ACE inhibitory activity following enzymatic digestion.
Consequently, encapsulation for oral administration of LEC prevented digestion of the chlorella extract
allowing for its high anti-hypertensive effect on SHR. (Received Dec. 1, 2008 ; Accepted Jul. 21, 2009)
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7oL 53/ \EIGEE B X 0t niciiBED 7
o L 5K (Chlorella vulgaris) #H\W/. Tor7 oL 35
12 9 fERB O KEZINA T 95°C T 30 MRt 217 -
7215, ERFTHHILI, oMk, YerT—€ (7
oF7—€¥N[7</ ]G, 150000U/g, KEFxvH1 L
M) %2 05% (w/w) 12755 X 51TINA, 55°C, 3 Lk
BRI EIT - 721218, 95°C © 1 I L. 2%, =
L5 EE (T000X g, 4°C, 104 1ok b Fig%Br. FisiE
BT IE L 2otk BkSREMEL, 7ouv 524+ 2& LTLEC
oFEEL, BYrEEis & O ACE PHERER A L /2.

(2) LEC oFgHl

LEC i3E#tiEE RS L v F ~ (SLP-WHITE, #fiR 98%
(w/w), LBGMR)) ZRWT, 2/ 7 I Vikick->T
B2, THbE, KL vF vkKAKkBEUG70L 5
T FRKBKEZTNENSD (w/w) IZDEEHITEAL
7%, + & 34— (TK HOMO MIXER MARK II, 735
1 37 2(R)) TlEEEL 3500 rpm, 35°C, 15 4 TR
AT, Bl XY — 20T I SE &
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LR % TV, LEC & L7z, 507z LEC (EatERIc
AL 7.
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Dynamic Light Scattering) {2 & -» THIEL /2. $4bH
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(1) 7 vv5BukiitoiEs

7\ LI 9 fEREOE-/KENMA T 95°C T 30 4R
M AEIT- 2%, BEHRETHEILL. Zo%k, #SO0HE
(7000Xg, 4°C, 104D 12k 0 EiEEE. & QR B
L7ctg, BRsEsL, 7oL s8ukiititne LT ACERH
FHIBRICHER U7

2) ANTiEbiZERW7z7 v v 5 =+ 2 OjE LR

70L 5T+ 20 NTEBRS I OCATERZHWHL
ikB# (L Sheih 5 OHFEIHE > TiT-72. THbL, 0.1
mol/L KCI-HCl # @i (pH 2.0) 12 1% (w/v) }7 v v
(75 BRI, v 7=7 ) v F Ve v (BR) B&
U1% (w/v) 78 L 5Td 2% A, IKEMNS5mL IS5
ORI, 37°C, 3, MHENES 70 (N TLERL
)., Kbk, 10 pRloEikic & b KIGEE RS &, KRt
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Ny (BR) EINA, 37°C, 3 MY, RIS B (AT
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5 1mol/L O b+ ~ ) v 4% &L 125 mmol/L O+ v[E
#E e (pH 85) T025U/mL &755 & 5 I L 72 ACE
(OHFMER, v7=T7VF) v F Ve N HE) 50pL
12, BaEARK 15pL 204 37°C, 5 9B minEs, F
& RIBED & v BB ICA D L 72 7.6 mmol /L @ Hip-
His-Leu ((#) =7 F FIFFHET SREGEEAR % 125uL il
Z, 37°C, 30 HBAERIL S ¥ 72, BRI 10% (v/v)
MY 7 VA oBERRAR A 20uL NA TEIESE . 20
%, WeikT ¥ 500pL 2INA T, ML 72 BIRER A
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7o (X D.
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BV TIRIIEREREIG R O PGFEIHIM A IR - 7o CoflEEE 173.7 = =

+83mmHg, 7oL 5+ A58 171.7+6.6 mmHg,
LEC 58 171989 mmHg). Lo LE LIk, xRS
BLU7 v L5 F 2BGECIERIMED FA%ZR Lk
75, LEC #5813 8~10:HH TRBEIcH L cEEIc
EExERL, 7oL 5o+ 2B 5L T 108HIC
AEBKEZRL .

3. JoULSHtYo ACE BREEHE

so v sEUKihEY, 7oL s+ 2BRUOHIELS B
L5+ 20D ACE BHEEMED S FH L IC E%E K 2 1
RLTc, 7w L s Z2BukiitE%, Yo7 7 —2ick 30
HiT-ot/7BvLSTF XTI, 7ol 5BuKibci~x
T\ ACE fHEEEAZ/ R L7z, LAL, Z7oL5x+2
Z NTIHLRIE L 723541, 7oL 5o+ 20~ T
ACE [HEEMEOFE L WK 2R L.

B 1 LEC DEFEMEEE
R =N — (3 100nm %/R9

BRHVvYFUyBLUO 7oL S F R E2HOCHBLIL
LEC OGS I 1 lETH v, DLS RIED & IR 1%
M 150%E32nm TH A ENHLhER T, £2T, =
BB A LEC O 14 HEOBEBEE2{T-7- &2 5, H
DEECTEBIAE U ot (F— 2 IHBED. #E-T, 2
I A NVEIT K > THBLL /2 LEC RGEHITENTY
5T EDNHLMITIE o e, AR TIRAERNICET 7 0
L7 & 2 OHEKRREEIEREOMF 2 /Rd LEC 0F#l % H
FBELTWVED, ok BKEEEAIGT 284, VR
Y — L ORI 200 nm LU MICERDBEEDIH 5 T &R
HBENTOL R BTk A 13, KaEeE (hve4
v) ZfREEL L7z LEC O/KEMRSTIT B T 5 NEZR D]
EET-TERP S, 7oL 5+ ASDNERIETH
58% (F— 4 IEBH) ThL I EMHETENI. L-TH
A%l & N7z LEC IC2 W T bARFIHR O Eos s
nir.

ZIT, /7L FRABLUE LN/ LEC D SHR I
X4 B ME EFANDEBIC S W TRRET 21T - 72,

AFEICBWT, 7oL 7T+ 2%36% (w/w) SHT
L EfH%A SHR i 5 Lick 25, AEBAG» S 6 HE F
TRAHMICB T 2 EPIMEICEELZ GRS o Nl
Mote, LpLshs, 8EBLIFIE LEC #5E T ldxiR
B N TIEMIMTE ERrEEclfsn, 108ET
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ICs (mg/mL)

7 a v 5 Eukihty) 0.691
VARV 3 0.014
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ik 7 or sz 2E b ACE FAEFEENED S0
7o, BRozoLv s 2Tl oL BB
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LEC 58 ¢ i3 AESIIAFIME EA oiHAiEs sh
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