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Detection of antihypertensive glycoprotein from chlorella
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Chlorelila
- cell wall destroyment
—- aceton treatment

— water extraction at 4 °C for
24 hours (1:30,w/w)

— centrifugation at 8000 rpm
for 20 min.

f ]
ppt supernatant

water extraction

centrifugation

| o
ppt supernatant

pH adjustment to 4.5 with 10 % acetic acid

centrifugation at 8000 rpm for 20 min.

| T
ppt supernatant

— condensation with evaporator
(x 20 concn.)

- addition of ethanol
(final 80 % ethanol)

— stirring at 4 °C for 24 hours
— centrifugation at 8000 rpm for 20 min.

I I
pprt supernatant

dissolved in a minimum
volume of water

gel filtration on a Bio-Gel P-60 column

| I L
B-I B-11I B-1IX
Ion exchange chromatography on
a DEAE-~cellulose column
1B 1
D-1I D-II D-1I

Fig. 1. Schematic Representation of Preparation Method of Antihypertesive
Glycoprotein from Chlorella.
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Fig. 2. Gel Filtration Profile on a Bio-Gel P-

60 Column of the Precipitate after 80
% BEthanol Extraction.

5ml of sample (100mg) were applied on a
column (2.5X80cm). Elution was carried out
with dist lled water. A flow rate was 16.3
ml/hr. One tube contained 4,5ml.
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HROBES THELUIREICIZI0BDIMFERE FABE S
nizo B B-Ixk FB-MiciE, BEDRIBD S
nighr -1z,

wrB-11d, K4 FA&Y 2 —LTHEHEH, Bio-
Gel P-60 Doy T-& 60,000 TH 5T &b
5, E9rB-113, DFEH60,000LETHAC &M
Eibhb,
3. DEAE-t/o—22ua<w h¥57 14—

Hi5yB-11%, DEAE-t/n—2ick %4 % L Hk
puw hZ5 74— oh, BEYEOERSIHE
»eshiz, Fig. 413, E4B-1® DEAE-%o—

control

o 100
S
?) 5 mg/100g b.d.
o
=
am 90
T
0
o
—~
m
"5 80 |-
B2 15 mg/100 g b.d.
70
I I |
1 2 3
Time after Injection (hr)
Fig. 3. Time Course of Blood Pressure of

Spontaneously Hypertensive Rat In-
traperitoneally Fraction B-I.

Six SHR were tested. The initial blood
pressure was about 165 mmHg. Fraction B-I
was dissolved in 0.85% NaCl solution and
injected intraperitoneally at the concentration
of 15 or 5 mg/100g of body weight. Control
was 0.85% NaCl solution.
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Absorbance at 280 nm
NaCl Concentration (M)

1 |
30 60
Fraction Number

DEAE-Cellulose Chromatographic Pat-
tern of Fraotion B-I.

Fig. 4.

20mg of fraction B-I were chromatographed
on a DEAE-cellulose column (2.5 X27cm) with
a linear NaCl gradient (0 to 0.5M) in 10
mM imidazole-HCl buffer, pH 7.1, containing
70 mM KCl. A flow rate was maintained
at 37 ml/hr. One tube contained 4 ml.

100

80 Fraction D-II

60

40

o 0of Blood Pressure

[a]
0

1 I
1 3
Time after Injection

(hours)

Time Course of Blood Pressure of
Spontaneously Hypertensive Rat In-
jected Fraction D-II.

Fig. 5.

Experiment was carried out as described in
Fig. 3. The initial blood pressure was about
185 mmHg. Fraetion D-II was injected at
the coneentration of 0.5 mg/100g of body
weight.

Zraw N5 LERLTVS, B B-113, DEAE
-ku—2ick b 3>0ESD-1, D-TI, D-IIT
SEshi, EYD-1I1T, BERRVED LIS
»-tz, Fig. 54z, EH4D-1I % 0.5mg/100 & AED
AT, MAF180~190muHg @ SHR e 5 L1l
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Fig. 6. Gel Electrophorese ses of Fraction D-

II.
a: Dise gel electrophoresis at pH 8.9-
7.5% gel

b: Sodium dodecylsulfate-polyacrylam-
ide gel electrophoresis

H35H

Table I. Amino Aeid Composition of
Fraetion D-II.

amino acid
Lysine 3.2 mole%
Histidine 0.6
Arginine 2.2
Aspartie acid 10.9
Threonine 4.9
Serine 5.4
Glutamic acid 10.9
Proline 9.5
Glyeine .3
Alanine 11.8
1/2 eystine 2.9
Valine 7.4
Methionine 2.1
Isoleucine 8.8
Tyrosine 2.3
Phenylalanine 4.8

Fraction D-II was hydrolyzed in 6N HCI at
110°C for 24 hours in a sealed tube under
vacuum.

Table II. Carbohydrate Content of Fraction

D-1I.
galactose 291 mg/g
mannose 51
glucosamine 34

Hexose was determined by phenol-sulfuric acid
method. The ratio of galactose to mannose was
measured by gas-liquid chromatogram of alditol
acetate derived from Fraction D-II. Amino
sugar was determined with an amino acid an-
alyzer after acid hydrolysis in 2N HCI at 100°C
for 6 hours.
B3, EoD-Mid, *OEEMA% pH3.5~pH4.1
b > THh, ORI YT I BEENE,
W7 2 oyt &%, pH 4.5 TOM
g CRbNEDP > L FHETEIEDTH %,
BMEEDCHRA L UT, BfEET, WIHSR Na
R, BEHERTFLEBLAZEOVBED dIFoNHEIH
TETW5, AP TR SNICBERAEY, O
3 RRIEA LT ED0IE, SHEES 2 FET
»Hb,

# B
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Summary

The antihypertensive material was partially pu-
rified from chlorella. Cell wall of chlorella was
destroyed with Dyno-mill. After defatted and de-
colored with cold aceton, water extract was obtained
from chlorella by the extraction at 4°C for 24
hours. 80% ethanol preecipitate from water extract
was fractionated by Bio-Gel P-60 gel filtration
followed by DEAE-cellulose chromatatography.
About 50 mg of antihypertensive fraetion D-II

were obtained from 10g of chlorella. The molecular

weight of fraetion D-II was about 80,000 dalton.
The blood pressure of spontaneously hypertensive
rat (13 weeks of age) was decreased from 185 to
150 mmHg, when fraction D-II was injected in-
traperitoneally at the concentration of 0.5 mg/100g
of body weight. Fraction D-II contained galactose,
mannose and glucosamine. The contents of aspartic
acid, glutamic acid, alanine and proline in fraction

D-1I1 were large.



