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Anti-thrombosis Activities of the Root Extract of Moringa oleifera Lam
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Moringa oleifera Lam (MOL) has been used as a traditional medicine to treat various cancers and inflam-
mation. Whereas the bioactivities of the MOL leaf and seed are well reported, the study of the root is still
rudimentary. In this study, the ethanol extract of MOL (EEMOL) and its subsequent organic solvent frac-
tions were prepared and their anticoagulation activity in vitro and platelet aggregation inhibitory activity
were evaluated. The EEMOL had negligible anticoagulation and strong platelet aggregation activities.
However, the hexane and ethyl acetate fractions of EEMOL showed significant inhibition against throm-
bin, prothrombin, coagulation factors, and platelet aggregation, without hemolytic activity up to 1.0 mg/ml.
Our results suggest that the active fractions of MOL root have potential as new anti-thrombosis agents.
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Table 1. Yields of ethanol extract and its solvent fractions of the root of Moringa oleifera Lam and their component assay.

Contents (mg/qg)

Extract/fraction Yield (%) - -

Total polyphenol Total flavonoid Total sugar Reducing sugar
Ethanol ex.' 7.2 21.0+1.7° 47 +0.2° 489.0+7.7° 163.0 +9.5°
Hexane fr.2 48 237 £0.4° 94+ 1.7° 84.7 +1.6° 31.7 £26°
Ethylacetate fr. 26 37.8+3.64 75+14° 881.5+13.5¢ 19.7+£0.22
Butanol fr. 16.7 289 +04° 3.8+0.1° 538.7 + 8.4° 300.3+19.7°
Water residue 71.5 148+122 3.8+0.0° 575.6 + 0.5 1723+ 6.6°

lex: extract, %fr: fraction

March 2019 | Vol. 47 | No. 1



22 Kwon et al.

Table 2. Anti-coagulation activities of the ethanol extract and
its solvent fractions of the root of Moringa oleifera Lam.

Samples/  Conc. Anti-coagulation activity'
Chemicals  (mg/ml) T PT aPTT
DMSO - 1.00+0.03* 1.00+0.01* 1.00+0.02°
Aspirin 5.0 >15.0° >15.09 >15.0
15 1414003 1424001 1.37+001%
Ethanol ex? 50 142+0.15° 1.16+0.05° 092+ 0.27
Hexane fr 70 1.88+006° 246+0.12f >15f

2254 0.05° >15f
1.79 £ 0.09¢ >15f

60 1.68+0.01°
50 1.57+0.14

Ethylacetate fr. 7.0 1.60+0.14° 2.17+0.03° 2.14+0.08°
60 1.27+0.00® 1.74+0.06% 1.81+0.03¢
50 1.11£0.18 146%0.03° 1.50%0.02°
Butanol fr. 50 1.22+0.00® 1.09+0.08® 1.23+0.06°
Water residue 5.0 1.16+0.02® 0.95+0.05% 0.99+ 0.08°

! Anti-coagulation activity is calculated on the clotting time of
sample divided by the clotting time of solvent control in blood
coagulation assay. The thrombin time (TT), prothrombin time
(PT) and activated partial thromboplastin time (@PTT) of sol-
vent control (dimethylsulfoximide) were 35.4 sec, 18.7 sec and
92.5 sec, respectively. Data are means = SD of triplicate deter-
minations. Zex: extract, >fr: fraction
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Table 3. Platelet aggregation inhibitory activities of the eth-
anol extract and its solvent fractions of the root of Moringa
oleifera Lam.

C?:Q;IZISS/ Amplitude Slope L_ifr?e Area  PAR'
(mg/mi) Q) (Q/min) (seQ) under (%)
DMSO 19 3 58 126.7 100
Aspirin (0.25) 6 0 56 35.0 27.6
Aspirin (0.125) 8 1 42 51.0 40.2
Ethanol ex.? 28 5 10 2298 181.2
Hexane fr.3 6 2 4 574 453
Ethylacetate fr. 3 1 37 239 18.8
Butanol fr. 15 2 23 1077 84.9
Water residue 27 4 18 200.5 158.1

'PAR: Platelet Aggregation Ratio. Data are presented as repre-
sentative result relative of independent three determinations.
Amplitude is expressed as ohms by maximum extent of plate-
let aggregation, and slope (rate of reaction) is determined by
drawing a tangent through the steepest part of curve. Lag time
is expressed as delayed time for platelet aggregation after
addition of collagen. Area under is a calculated area in descent
drawing during platelet aggregation. 2ex: extract, 3fr: fraction
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Fig. 1. Diagram of impedance changes during platelet aggregation after addition of aspirin and the root extract and its solvent
fractions of Moringa oleifera Lam in whole blood aggregometer. (A) DMSO, (B) aspirin (0.25 mg/ml), (C) aspirin (0.125 mg/ml), (D)
ethanol extract, (E) n-hexane fraction, (F) ethylacetate fraction, (G) butanol fraction, and (H) water residue. Aggregation was induced
by addition of 2.5 ul of collagen (1 mg/ml) into cuvette containing 50 pl of washed PRP and measured the impedance change for

12 min. 'PAR: Platelet Aggregation Ratio.
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