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CHEMISTRY AND BIOLOGICAL ACTIVITIES OF THE
PROANTHOCYANIDINS OF THE INFLORESCENCE OF
COCOS NUCIFERA L, AN AYURVEDIC DRUG IN THE

TREATMENT OF GYNAECOLOGICAL DISORDERS

H.D.K. Dharmadana

ABSTRACT

The immature inflorescence of Cocos nucifera L. variety aurantiaca is used by Ayurvedic
and traditional medical practioners for the treatment of menorrhargia in Sri Lanka. A
preliminary phytochemical screening carried out by our research group had shown that the
inflorescence of Cocos nucifera L. contains high levels of proanthocyanidins. The reported
presence of proanthocyanidins in Saraca asoka which is also used in the treatment of
menstrual disorders suggests that proanthocyanidins may play a role in the treatment of
menorrhagia. Given the predominance of proanthocyanidins in the inflorescence of Cocos
nucifera L. we hypothesized that they play a role in controlling menorrhagia by influencing
the reproductive hormone levels. The proanthocyanidins of the inflorescence of Cocos
nucifera L. were extracted with aqueous acetone (70 %) and separated into two fractions:

an ethyl acetate soluble proanthocyanidin fraction (EASPA) and aqueous soluble
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proanthocyanidin fraction (AQSPA). The total proanthocyanidin yield was 5.66 % on dry
weight basis. Purification using chromatography on sephadex LH-20 yielded purified
EASPA and AQSPA as off white powders in 0.03 % and 0.26 % respectively. Purified
EASPA and AQSPA were characterized by “C NMR spectroscopy, ESI-MS, acid
catalyzed cleavage studies and thiolysis followed by LC-MS and NMR spectroscopy ('H
and “C NMR). Acid catalyzed cleavage and thiolysis studies revealed that EASPA and
AQSPA are made up of epicatechin and epiafzelechin units. The *C NMR analysis of
EASPA and AQSPA showed typical signals for epicatechin units and no detectable signals
for epiafzelechin units. This indicates that both fractions are comprised mainly of
epicatechin units and some epiafzelechin units. This was further confirmed by ESI-MS data
for EASPA. The peaks at m/z 579, 867, 1155 and 1443 correspond to molecular masses
(M+H)" of epicatechin units with degree of polymerization ranging from 2-5 respectively.
while mixed oligomers of epicatechin and epiafzelechin were detected at m/z 563 and 851
as epicatechin-epiafzelechin dimer and epicatechin-epicatechin-epiafzelechin trimer
respectively. EASPA (0.33 mg/day) and AQSPA (2.8 mg/day) dissolved in water were
administered orally to female rats for 28 consecutive days. Vaginal cytology was performed
daily during the study period to identify phases of the oestrous cycle. At the end of the
study period oestrogen and progesterone levels were measured and compared with
respective control groups (water). In addition, histological changes of endometrium at
respective phase were also studied. There is no significant difference in the length of the
oestrous cycle, serum estrogen level and endometrium histology between control and test
group animals. However, there was a highly significant increase in progesterone levels of

the EASPA administered group compared to the control (P < 0.001), while no significant
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difference of progesterone level was observed for AQSPA administered group. The
antioxidant, anti-inflammatory and anticancer activity of EASPA and AQSPA were also
determined. EASPA showed stronger radical scavenging activity against both DPPH (ICs
= 11.02 + 0.6 pg/mL) and superoxide radical (ICsp = 26.11 + 0.72 pg/mL) than AQSPA
with ICsy values of 21.69 + 0.6 pg/mL and 35.48 + 0.14 ug/mL respectively. However,
both fractions showed lower radical scavenging activity against DPPH (ICsy = 4.3 + 0.43)
and superoxide radical (ICso = 22.56 + 0.56) than that of respective positive controls.
EASPA also showed strong anti-inflammatory activity (ICsp = 10.31 = 1.11 pg/mL) similar
to ibuprofen (ICsp = 11.2 £ 1.90 pg/mL) by the oxidative burst assay. The anti-
inflammatory activity of AQSPA (ICsp = 22.34 + 1.67 ug/mL) was lower than that of both
EASPA and ibuprofen. AQSPA (ICsp = 14.63 = 0.99 pug/mL) exhibited higher cytotoxic
activity towards Hela cells than EASPA (ICsy = 18.78 + 0.90 pg/mL), while both AQSPA
and EASPA showed moderate cytotoxicity compared with doxorubicin (ICsy = 0.35 + 0.01
pg/mL). The cytotoxicity of both AQSPA (ICsy = 67.35 + 0.16 pg/mL) and EASPA (ICs =
44.21 £ 0.73 pg/mL) against PC3 cells was lower compared to that of doxorubicin (ICsy =
1.38 £ 0.16 pg/mL). The distribution of proanthocyanidins in the inflorescence and its
change during the maturation of the inflorescence was also studied. Total proanthocyanidin
yield in the inflorescence increases with the maturity. The percentage yield of crude
EASPA decreases, whereas percentage yield of crude AQSPA increases, with increasing
maturity. The variation of proanthocyanidin content of the inflorescence along the length of
the inflorescence at different maturity stages and proanthocyanidin content of different
floral parts of the inflorescence were determined by the acid butanol assay. There is a

significant variation of proanthocyanidin content along the length of the inflorescence (p=
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0.05). In all stages of development, the middle part contained the highest level of
proanthocyanidins. The female flower (6.26 + 1.26) has a higher proanthocyanidin content
than the male flower (3.95 + 0.48) and the rachilla (3.08 + 1.79) has a higher
proanthocyanidin content than the rachis (1.84 + 0.12). Result of in vivo study suggests that
the proanthocyanidins of the inflorescence of Cocos nucifera L. exerts its pharmacological
effect through the mediation of progesterone, while its antioxidant and anti-inflammatory
activities may be important in clinical situations involving menorrhagia. The results of the
study on the distribution of proanthocyanidins in the inflorescence support the Ayurvedic

practice of using the entire immature inflorescence.
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