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In-vitro Anti-thrombosis Activity of Sphagnum palustre
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Department of Food and Nutrition, Andong National University, Andong 760-749, Republic of Korea

Sphagnum palustre (SP), a species of moss belong to the Sphagnaceae family, is used as a dwarfed potted plant, in diapers,
bandages, and soil additives. Although, SP can be found all over the world and is very cheap, the study of SP components and
bioactivities are still at a rudimentary stage. In this study, the hot-water extract of SP (HWSP) and its subsequent organic sol-
vent fractions were prepared, and their in-vitro anti-thrombosis activities were evaluated. The results showed that the water res-
idue of HWSP has a strong anti-coagulation activity with significant extensions of thrombin time, and platelet aggregation
activity. Our results suggest that the SP has the potential to be a novel resource for anti-thrombosis agents. This report pro-

vides the first evidence of the anti-thrombosis activity of SP.
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Table 1. Effect of the ethanol and hot-water extract of Sphagnum palustre on blood coagulation.

Conc. Anti-thrombosis activity'
Samples
(mg/ml) PT aPTT
DMSO - 1.0+0.02 1.0+0.0% 1.0+0.12
Aspirin 15 1.8+0.1° 1.8+0.1° 1.7 +£0.0¢
Ethanol extract 5.0 3.4+0.2° 1.3+ 0.0° 29+0.1f
25 2.0+0.0° 1.1+0.1% 1.4+0.2°
Hot-water extract 5.0 >15¢ 1.4+0.19 1.9+0.0°
25 8.1+0.2¢ 12+0.0° 12+0.1°

'Anti-thrombosis activity: Data are presented as relative clotting time based on solvent control. The thrombin time (TT), pro-
thrombin time (PT) and activated partial thromboplastin time (aPTT) of solvent control (dimethylsulfoximide) were 24.0 sec,
18.6 sec and 40.5 sec, respectively. Data are presented as the mean + SD of three determinations. Different letters within a

column differ significantly (p < 0.05).
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Table 2. Yields of hot-water extract and its solvent fractions of Sphagnum palustre and their total polyphenol and total flavonoid

contents.

Extract/ Extraction/ Content (mg/g)

Fraction Fraction yield (%)  Total flavonoid  Total polyphenol Total sugar Reducing sugar
Hot-water extract 6.80+0.2 12.81+0.57 28.82 £ 0.33 203.84 + 6.66 147.63 £ 4.52
Hexane fraction 1.20+ 0.1 7.26 £ 0.44 0.90 £ 0.05 88.48 + 3.03 10.62 £ 0.15
Ethylacetate fraction 0.60+0.0 26.99 +4.43 45.06 + 5.64 205.81+3.53 38.99+1.17
Butanol fraction 46.71+1.3 9.41 £ 0.57 20.01£0.13 347.75+1463 197.77+4.23
Water residue 46.70+ 1.8 11.73+£0.32 21.77+1.25 291.41 +6.56 26.90+0.15

Data are presented as the mean + SD of three determinations. Different letters within a column differ significantly (p < 0.05).

Table 3. Effect of the hot-water extract and solvent fractions of Sphagnum palustre on blood coagulation.

Samples Conc. Anti-thrombosis activity’
(mg/ml) TT PT aPTT
DMSO - 1.0+0.0° 1.0+0.0° 1.0+0.12
Aspirin 15 1.8+0.1° 1.8+0.1¢ 1.7 +0.0¢
Hot-water extract 5.0 >154 1.4+0.1° 1.9+0.0°
Hexane fraction 5.0 1.0+0.02 1.0+0.0% 1.0+0.0%
Ethylacetate fraction 5.0 1.7+0.0° 114012 1.0+0.0
Butanol fraction 5.0 1.7+0.1° 1.0+£0.0° 1.1£0.0°
Water residue 5.0 >159 1.6+ 0.0° 1.9+ 0.0°
25 >154 13+0.1° 1.6+0.0°
1.25 25+0.1° 1.1+0.1° 1.1+0.0°
06 1.0+0.1° 1.0+0.0° 1.0+0.0°

"Anti-thrombosis activity: Data are presented as relative clotting time based on solvent control. The thrombin time (TT), pro-
thrombin time (PT) and activated partial thromboplastin time (aPTT) of solvent control (dimethylsulfoximide) were 24.0 sec,

18.6 sec and 40.5 sec, respectively. Different letters within a column differ significantly (p < 0.05).
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rich plasma: PRP)2 AAAZEE FF3Uon Ean g & FAste 222 A7|AF Sl ©E slope T419] 8t
Z1-& Whole Blood Aggregometer (Chrono-log, PA, USA)  ZJHZA S vetdt17]. 2 F a2 XA S A&7

£ A3 37°ColA &A3t9 e, 10mM CaCly, 50 ul,  thAl DMSOE H7Fst 2799 At A <l area under 3t
suspending buffer 147.5ul, A|& 5ul7} EQ}EI s 9 v E HEEE YEPYRTH9]. B4, 22 AMEE 8
cuvetteo] ATGx10%ml) 50 ulE 9L & 38 9t A% THAHAQA ofAH AL 0.25 mg/ml FEA FA
37°CE 712 T S G =AZ collagen (1 mg/ml)E 25wl 7Fo] B[S 65.9%, 0.5 mg/ml FE=A 34.4%2 8L Y
= ‘é E—/J\—L SHE A5 SRS collagen H Effjo] 43 FAaw SHAHALE YERH U THTable 4,
1287 24319 29 amplitude, slope, area under  Fig. 1). Ht'H 8] 2&E hexane £8E 2 butanol &%
Aot o, amplitude (chm)= B4 SHF=A S 0.25 mg/ml FEA 87.7-120.3%2] 4u SH &

Table 4. Platelet aggregation activities of the ethanol extract and its solvent fractions of Sphagnum palustre.

Chemicals/Samples Amplitude Slope Lag time Area under PAR'
(mg/ml) (Q) (Q/min) (sec) (%)

DMSO 19 2 30 122.7 100.0
Aspirin (0.5) 8 1 57 422 34.4
Aspirin (0.25) 16 2 47 80.9 65.9
Hot-water ex? (0.25) 17 2 20 116.8 95.2
Hexane fr® (0.25) 16 2 30 107.6 87.7
Ethylacetate fr (0.25) 27 6 11 2461 200.5
Butanol fr (0.25) 23 3 24 158.6 129.3
Water residue (0.25) 12 5 14 239.6 195.3

'PAR: platelet aggregation ratio, %ex: extract, 3fr: fraction. Data are presented as a representative result relative of independent
three determinations. Amplitude is expressed as ohms by maximum extent of platelet aggregation, and slope (rate of reaction)
is determined by drawing a tangent through the steepest part of curve. Area under is a calculated area in descent drawing
during platelet aggregation.

WL M | et e e ' = A | ™ a5
} l\\ ! 1 !
u el % = % . L %
™ b
= R i | = x| 3 % |3 x> | | = RS =
*: o | = ™ » = £ ¥
N & 4 .
C A I || e . %! | o i « ia |e R
¥ oA oA A 5 4 . g
i Bl Al ¥ . i %l Qe it | R E—— | ™ .
in 2 fn 2 e 2 % ig B — L s
|
x L » | % A % i % x |® *
= N TR 5 Sl e - - - A % | m 3
* it bl | e . = % 4 u ) | u
= 3 | 4 ) | = - = - ) | |
S 18 o6 19 3% o A8 H o8 o8 10 3 08 A0 1 Wl o8 12 56 oA R I8 8 o8 Gl 5028 8 T 40 o8 1@ 34 C@ &8 T8 A8 o 10 I LE nd 18 A8 ol 1 34 28 R0 = th I8 el
e a [y g o ane o o e e

Fig. 1. Diagrams of impedance changes during platelet aggregation after addition of aspirin or the hot water extract and its frac-
tions of Sphagnum palustre in whole blood aggregometer. Symbols: (A) DMSO, (B) aspirin (0.5 mg/ml), (C) aspirin (0.25 mg/ml),
(D) hot water extract, (E) n-hexane fraction, (F) ethylacetate fraction, (G) butanol fraction, and (H) water residue of Sphagnum palustre.
Platelet aggregation was induced by addition of 2.5 ul of collagen (1 mg/ml) into cuvette containing 50 ul of washed PRP and measured
the impedence change for 12 min.

http://dx.doi.org/10.4014/kjmb.1409.09005



Uetfo] mju|et &35 Uehi itk 22|y, ethylacetae &

JET B FFEL 195.3-200.5% $HE&L YEfo] &
2% XS A|eHA] £t AL Z YERtTH(Table 4, Fig.
D). WA 8 d¢ F2EY E X]'EE‘: R gnaL Y
A2 A g T Y3 ANEHS etH
A, le‘* 4 R BHA % a2 S 8L S
FA 7ML Qs & 4 ST wEkA, S 4
FAAZ AHESE7] HaA = EHE’J 24 =S e
2 A8 XHHH w2, 20 %é%{l;ﬂlﬂ e A+

=210

o
£ 3

_Lé?:

Ziﬁd 7]'7'«] —:—EH7]' ﬂ“‘é%jxﬂ e
o4& 7HshE AABEL Qi)

2 o

el (Sphagnum palustre)~= & ©|7|+(Sphagnaceae)2)
dg =4 HYARE BA, 714, 28 B0, EF A7)
A o2 o] &H Tk ALY AY BE HoA S5t
“H—r Aot A Y= AR o] o] & 2 "Balﬁ’“"ﬂ gt

L wojg Agolt). B Aol

J1L 01—4 <2y f718W EEES = 1
AL UL SYANS 13 2 @ 5 228 4

REIA Ut BAST AL B 7 FA
HE Al FU. 8 SR A7} $RA
2N 7s S A, ol E S FEA E4o o
g Fz9 Balo|t},

_>‘4d
P,L
ok
et
_1%
O

K
)

References

1. Ahn SM, Ryu HY, Kang DK, Jung IC, Sohn HY. 2009. Antimi-
crobial and antioxidant activity of the fruit of Prunus avium L.
Korean J. Microbiol. Biotechnol. 36: 195-200.

2. Baas M, Pancost R, van Geel B. 2000. A comparative study of
lipids in Spagnum species. Organic Geochemisty 31: 535-
541.

3.Chen H, Qi X, He C, Yin Z, Fan D, Han G. 2013. Coagulation
imbalance may not contribute to the development of portal
vein thrombosis in patients with cirrhosis. Thrombosis Res.
131: 173-177.

4. Fukuta E, Sasaki A, Nakatsubo T. 2012. Microclimate and
production of peat moss Sphagnum palustre L. in the warm-

10.

1.

12.

13.

14.

15.

16.

17.

18.

.Hong MG, Kim JG. 2013.

Biological Activity of Sphagnum palustre 421

temperate zone. Plant Species Biol. 27: 110-118.

Inhabitation characteristics of
Sphagnum palustre in abandoned paddy terrace wetland: a
case report in Ansan J. Korean Wetlands Soc. 15: 71-78.

. Huang X, Xue J, Zhang J, Qin Y, Meyers PA, Wang H. 2012.

Effect of different wetness conditions on Sphagnum lipid com-
position in the Erxianyan peatland, central China. Organic
Geochemistry 44: 1-7.

. Karlin EF, Hotchkiss SC, Boles SB, Stengien HK, Hassel K,

Flatberg K, et al. 2012. High genetic diversity in a remote
island population system: sans sex. New Phytologist 193:
1088-1097.

. Kim JI, Jang HS, Kim JS, Sohn HY. 2009. Evaluation of anti-

microbial, antithrombin, and antioxidant activity of Dioscorea
batatas Decne. Korean J. Microbiol. Biotechnol. 37: 133-139.

. Kim MS, Sohn HY. 2014. Anti-thrombosis activity of the aerial

parts of Aruncus dioicus var kamtschaticus. J. Life Sci. 24:
515-521.

Limpens J, Raymakers TAG, Baar J. Frank B. Zijlstra JD.
2003. The interaction between epiphytic algae, a parasitic fun-
gus and Sphagnum as affected by N and P. Oikos 103: 59-68.
Matsutani H, Setogawa K, Wakamiya T, Kobayashi Y, Oda Y,
Shiba T. 1988. Isolation of (S)-(+)-a-methylserine and y-I-glu-
tamyl-l-arginine from Sphagnum palustre. Phytochemistry 27
931-932.

Nam JH, Jeong JC, Yoon YH, Hong SY, Kim SJ, Jin Y1, et al.
2011. Phytochemical constituents and anticancer activity of
Sphagnum palustre extract. Korean J. Plant Res. 24: 40-47.
Paik WK. 2010. Vegetation of wetland in Mueido (Incheon-
city). Korean J. Plant Res. 23: 197-205.

Park JH, Kim JG. 2012. Ecological characteristics of sphag-
num Fens in Mt. Odae : 2. Conservation area of Jiimoe-neup.
J. Korean Wetlands Soc. 14: 101-120.

Ryu HY, Ahn SM, Kim JS, Sohn HY. 2010. Evaluation of in-
vitro anticoagulation activity of 33 different medicinal herbs. J.
Life Sci. 20: 922-928.

Singleton VL, Orthofer R, Lamuela-Raventos RM. 1999. Anal-
ysis of total phenols and other oxidation substrates and anti-
oxidants by means of Folin-Ciocaleau reagent. Methods
Enzymol. 299: 152-178.

Sweeney JD, Hoerning LA, Behrens AN, Novak E, Swank RT.
1990. Thrombocytopenia after desmopressin but absence of
in-vitro hypersensitivity to ristocetin. Am. J. Clin. Path. 93:
522-525.

Valentina U, Fabcic J, Stampar F. 2007. Sugars, organic
acids, phenolic composition and antioxidant activity of sweet
cherry (Prunus avium L.). Food Chem. 107: 185-192.

December 2014 | Vol. 42 | No. 4



