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ABSTRACT 

The methanolic extract of the simple ascidian Phallusia nigra Sav. was screened for acute and chronic anti-inflammatory activity 
(carrageenan induced paw edema, cotton pellet granuloma). The reduction in paw volume was highly significant in Group V treated 
with 150 mg/kg bw followed by Group IV (100 mg/kg bw), indicating a dose dependent activity compared to control. A highly 
significant inhibition in the antiproliferative activity of the granulomatous tissue was observed with 150 mg/kg bw in chronic 
inflammatory studies. Studies on biochemical parameters of the serum, liver and exudates indicated lower lipid peroxide content 
and γ-glutamyl transpeptidase activity. The crude extracts were observed to decrease the increased acid and alkaline phosphatase 
activity and decrease the serum albumin content during chronic inflammation. The suppression of transudative, exudative and 
proliferative components of chronic inflammation may be due to the presence of bioactive compounds in this marine ascidian. 
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INTRODUCTION 

he untapped rich faunal diversity of the ocean has 
gained attention as a topic of research for 
evaluation of pharmacological properties and 

synthesis of novel new compounds. In this context the 
recent focus has been on the marine sedentary organisms 
called ascidians belonging to the Subphylum: Urochordata 
and Class: Ascidiacea.  Phallusia nigra Sav. is a simple 
ascidian belonging to the family Ascidiidae occurring as 
the major component of fouling community on the hull of 
ships, piers, pilings, harbour installations and materials 
used for aquaculture operations in the Tuticorin Port 
Area1. Since the report of Phallusia nigra from Tuticorin 
coast of India, studies on the ecology, distribution, 
seasonal variation in the occurrence, breeding biology, 
recruitment and succession in the fouling community, 
role as bioindicators2, taxonomy3,4, food value5, 
antibacterial activity to human pathogens6-9  and larvicidal 
potency10 chemical investigation11-13 and pharmacology14-

16  have been attempted. A review of literature reveals 
that a systematic pharmacologic screening of the anti-
inflammatory activity of methanolic extract of Phallusia 
nigra is lacking.  Hence the present study has been 
performed to assess the acute and chronic anti-
inflammatory potential. 

MATERIALS AND METHODS 

Collection and identification  

Phallusia nigra (Figure 1) was collected from Green Gate 
area (8˚48’N and 78˚11’E) of Tuticorin Port, Tamil Nadu by 
SCUBA diving and identified using Key to identification of 
Indian ascidians2.  A voucher specimen (AS 2083) was 
deposited in the Museum of the Department of Zoology, 
A.P.C. Mahalaxmi College for Women, Tuticorin-628002, 
Tamilnadu, India.  

 
Figure 1: Phallusia nigra Sav. 

Cleaning and extraction 

Epibionts adhering to the test of Phallusia nigra were 
carefully removed, washed several times with sterile sea 
water, dried under shade and powdered.  100 g of 
Phallusia nigra was exhaustively extracted with methanol 
in a soxhlet apparatus, concentrated in a rotary vacuum 
evaporator and 15 g of a brown sticky mass was obtained. 

Experimental animal 

Mature adult Wistar albino rats of either sex weighing 
about 180 - 200 g were maintained in a well ventilated 
animal house at 25±2ᵒC and humidity 60± 5% with 
constant 12 h of darkness and 12 h of light schedule.  
Clean boiled water and standard pellet diet (Hindustan 
Lever Ltd., India) were given ‘ad libitum’.  All the animals 
were acclimatised to laboratory conditions prior to 
experiments. 2 ml of 1% Vanillin was used as a flavouring 
agent to enhance the acceptability of the extract. 

Acute oral toxicity studies   

To determine the minimum lethal dose, acute oral toxicity 
studies were performed as per OECD guidelines17.  Adult 
albino rats of either sex weighing 180 - 200 g were used. 
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The animals were divided into six groups of six each. 
Group I was given 2 ml of 1% saline and Group II received 
2 ml of 1% vanillin both acted as control. The other four 
groups were administered 50, 100, 200 and 500 mg/kg 
bw of the methanolic extract with 2 ml of 1% vanillin 
orally using Intra Gastric Catheter respectively. All the 
experimental rats were fasted overnight. They were 
observed continuously for any gross behavioural changes 
and toxic manifestations like hyperactivity, grooming, 
convulsions, sedation, hypothermia and mortality during 
the first three hours.  Thereafter the animals were 
continuously monitored at regular intervals for 7 days.  
No adverse effect or mortality was detected in this study 
up to 500 mg/kg bw dose.  Hence sub-lethal doses of 50, 
100 and 150 mg/kg bw doses of the extract were selected 
for the following experiments. 

Carrageenan induced hind paw edema  

Acute anti-inflammatory activity studies were performed 
following the Carrageenan induced hind paw edema 
suggested18 by Winter et al., The animals were divided 
into five groups of six animals each.  Group I acted as 
control and was given 1% saline.  Group II received 10 
mg/kg bw of standard reference drug – Indomethacin.  
Group III, IV and V were administered 50, 100 and 150 
mg/kg bw of the methanol extract with 2ml of 1% vanillin 
respectively. 0.1 ml of 1% solution of Carrageenan was 
injected intradermally to the rats into the plantar surface 
of the right hind limb to induce paw edema.  The paw 
volume was measured plethysmographically before 
induction (0 h) and after, at one hour intervals for four 
hours. The paw volume in Group II, III and IV were 
compared with that of the control. Percentage inhibition 
was calculated using the formula, 

                     Vc – Vt 
Percentage inhibition       =           --------------  X 100 
                                                                  Vc 

Vc = Paw volume in control group 

Vt = Paw volume in drug treated group 

Statistical analysis  

Values for anti inflammatory activities are expressed as 
“mean increase or decrease in paw volume ± SEM”.  The 
level of significance was determined by students ‘t’ – test 
values with *P ≤ 0.05, **P ≤ 0.01, ***P ≤ 0.001, 
considered moderately significant, significant and highly 
significant19. 

Cotton pellet granuloma  

Wistar albino rats (180 – 200 g) of either sex were divided 
into five groups of six animals each. Cotton pellets 
weighing 30±1 mg were autoclaved and implanted 
subcutaneously on both sides of the groin region of each 
rat as per20 D’Arcy et al., Group I served as control and 
received 1% saline. Group II was administered 10 mg of 
standard drug Indomethacin. Group III to V received 50, 
100, and 150 mg/kg bw of the methanolic extract of 
Phallusia nigra respectively. The experiment was carried 

out for a period of seven days and the extracts were 
administered orally. On the eighth day the animals were 
sacrificed and the pellets together with the granuloma 
tissues were carefully removed, dried in an oven at 60ᵒC. 
The percentage of reduction in the wet and dry weight of 
granuloma in Group II, III, IV and V were compared with 
that of the control. 

Biochemical parameters of liver, exudates and serum 

For the analysis of biochemical parameters, the animals 
were sacrificed on the eighth day by cervical dislocation. 
Blood was collected and centrifuged to get the serum. 
The total protein in the serum and exudate was estimated 
colorimetrically21. Serum albumin was determined 
colorimetrically as per the procedure given22 by Doumas 
et al., The liver was perfused with 0.86% cold saline to 
completely remove all the red blood cells, cut into small 
pieces, suspended in 10% (w/v) ice cold 0.1 M phosphate 
buffer (pH 7.4) and homogenised between 0 and 4ᵒC. The 
lipid peroxide content of liver and exudates of granuloma 
was studied by the procedure23 of Desai et al., Acid 
phosphatase (EC 3.1.3.2) in the serum and exudate was 
assayed colorimetrically following the procedure 
suggested24 by Fishman and Lerner. Colorimetric kinetic 
method suggested25 by Persijn and Van der Slik was used 
to estimate the activity of γ-glutamyl transpeptidase (EC 
2.3.2.2) GGTP in the exudate of granuloma. Alkaline 
phosphatase (EC 3.1.3.1) in the serum was determined26 
as per Bessey et al., The results of enzyme activity were 
expressed as units of enzyme/mg of protein present in 
the serum and exudates. 

RESULTS AND DISCUSSION 

The results obtained for acute anti-inflammatory studies 
are presented in Table 1, Figures 2a,b,c.  Group I (Control) 
showed a gradual increase in paw volume during the 4h 
of observation. Indomethacin 10 mg/kg bw (Group II) was 
highly significant after 3h and 4h of administration 
(50.85% to 61.08%).  Group III which received 50 mg/kg 
bw of the methanolic extract was not significant but the 
mean increase in paw volume was less when compared to 
the control after 4 h. A highly significant mean decrease 
in paw volume after 3h and 4h (54.01% and 59.92%) was 
exhibited by Group IV treated with 100 mg/kg bw of the 
extract. The inhibitory activity of the methanolic extract 
at 150 mg/kg bw (Group V) was significant as early as the 
second hour (41.10%) and the percentage inhibition was 
very high after four hours (62.11%). 

In general, a dose dependent anti-inflammatory activity 
was observed in all the three groups treated with the 
methanolic extract of Phallusia nigra.  A comparison of 
the reduction in paw volume of the extract treated 
groups with the standard drug, Indomethacin (61.08%) 
indicated a highly significant anti-inflammatory activity 
(62.11%) in Group V after 4 hours.  

Table 2, Figures 3a,3b,3c shows the results of chronic 
anti-inflammatory activity of the methanolic extracts of 
Phallusia nigra. Cotton pellet induced inflammation is due 
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to the formation of granuloma tissue indicating a 
proliferative phase. In Group I (control) there is an 
increase in the wet weight of cotton pellet indicative of 
the absorption of fluid by the pellet. Group II treated with 
Indomethacin showed significant reduction in granuloma 
with a percentage inhibition of 37.13. Group III, IV and V 
which received 50, 100 and 150 mg/kg bw of the extract 
showed 17.29%, 24.98% and 38.04% inhibition of 
inflammation. The percentage inhibition exhibited by 150 
mg/kg bw (38.04%) was even greater than that observed 
for the standard drug, Indomethacin (37.13%). According 
to Swingle and Shideman27, the wet weight of the 
granuloma is influenced by the fluid absorbed by the 
pellet and the dry weight by the excessive amount of 
granuloma tissue formed. The percentage reduction of 
the wet and dry weight granuloma showed a dose 
dependent increasing activity with a maximum of 38.04% 
and 49.83% respectively. A comparison of the results with 
that observed for the standard drug, Indomethacin 
(37.13% and 45.50%) showed that 150 mg/kg bw of the 
methanolic extract of Phallusia nigra has a higher 
inhibitory effect. The results are indicative of the 
antitransudative, exudative and antiproliferative 
properties of the methanolic extract of Phallusia nigra. 
The level of serum albumin in the present study was 
found to be almost equal to that of the reference drug 
(4.89gm/dl) with a dose dependent increase (Table 2). 

Lipid peroxidation occurs during experimentally induced 
inflammation in rats and human. Bonta et al., suggested28 
that lipid peroxides may be pro-inflammatory and can 
cause damage to tissues. In the present study a significant 
reduction in the percentage of lipid peroxide in the 
exudate (61.55%) and liver tissue (56.44%) of Group V 
was observed. The values were comparatively more 
significant than Group II (53.54%) and (48.16%) which 
received the reference drug. The lower percentage 
observed in Group III and IV may be due to a lag phase 
during which the process of lipid peroxidation is initiated 
and polyunsaturated fatty acids react with reactive 
oxidation species. 

Nishikaze et al., reported29 marked increase in the activity 
of lysosomal enzyme ie., acid phosphatase  and alkaline 
phosphatase in the liver during inflammation. The level of 
serum acid phosphatase was increased in the control 
(2.94 U/mg protein/104) during inflammation (Table 2) 
and this was normalised (1.83 U/mg protein/104) with 
100 mg/kg bw of the extract. The value was more 
significant compared to the standard drug (1.63 U/mg 
protein/104). 

Becker and Henson has reported30 that the level of acid 
phosphatase in the exudates has got significance over its 
level in the serum as far as cotton pellet granuloma is 
considered. During inflammation there is an increase in 
the level of acid phosphatase (63.51%). The increase was 
controlled in all the three groups treated with the 
methanolic extract suggesting that Phallusia nigra has a 
curative effect during chronic inflammatory conditions. 

 
Figure 3a: Inflammation induced by cotton pellet before 
treatment 

 
Figure 3b: Control rat treated with saline after 7 days 

 
Figure 3c: Rat treated with 150 mg/kg bw of the methanolic 
extract of Phallusia nigra 

 

 
Figure 2a: Paw volume of rat showing inflammation induced 
by carrageenan 

 
Figure 2b: Paw volume of the standard drug (Indomethacin) 
treated rat after 4 hours 

 
Figure 2c: Paw volume of the rat treated with 150 mg/kg 
body weight of methanolic extract of Phallusia nigra after 4 
hours 
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Table 1: Effect of methanolic extract of Phallusia nigra and Indomethacin on carrageenan induced paw edema in rats 

Group 
Dose  

mg/kg bw 
Paw volume in ml ± SEM and percentage inhibition 

0 hour +1 hour +2 hour +3 hour +4 hour 
Group I Control 0.422±0.03 0.616±0.01 0.673±0.03 0.698±0.02 0.776± 0.04 

Group II Indomethacin 0.488±0.02 
0.515±0.02* 

(16.39) 
0.406±0.03** 

(39.96) 
0.343±0.02*** 

(50.85) 
0.302±0.01*** 

(61.08) 

Group III 50 0.472±0.01 0.582±0.04 ns 
(05.51) 

0.659±0.03ns 
(03.41) 

0.673±0.01 
(05.13) 

0.612±0.02* 
(21.13) 

Group IV 100 0.459±0.04 
0.503±0.02* 

(18.34) 
0.458±0.03** 

(31.94) 
0.321±0.03*** 

(54.01) 
0.311±0.02*** 

(59.92) 

Group V 150 0.452±0.03 
0.460±0.03* 

(25.32) 
0.397±0.04** 

(41.10) 
0.306±0.04*** 

(56.65) 
0.294±0.03*** 

(62.11) 
Data expressed in mean ± SEM; n = 6, Level of significance: *P < 0.05, **P < 0.01, ***P< 0.001 Control vs. Treated. Percentage inhibition is indicated in 
paranthesis. 

 
Table 2: Effect of methanolic extract of Phallusia nigra on various biochemical parameters on cotton pellet induced granuloma 

Group & 
Dose 

 (mg/kg 
bw) 

Granuloma 
 wet wt 

% of 
Reduction 

Granuloma 
 dry wt 

% of 
Reduction 

Albumin 
(g/dl) 

Lipid peroxide Acid phosphatase Exudates 
GGTP 
(U/mg 
protein 

x104) 

Serum 
ALP 

(U/mg 
Protein 

x104) 

Exudate 
(%) 

Liver 
(%) 

Serum 
(U/mg 

protein/104) 

Exudate 
(U/mg 

protein/104) 

Normal- - - - - 
5.08 

±0.23 
- 

63.13 
±3.97 

1.98 
±0.021 

- - 
0.939 

±0.053 

G - I 
Control 

36.59 
±2.19 

- 
21.23 
±1.43 

- 
4.12 

±0.43a 
100.00  
± 0.00 

100.0  
± 0.0 

2.94 
±0.11 

63.51 
±3.63 

16.13 
±0.66 

1.863 
±0.034a 

G – II 
10 

21.89 
±2.44*** 

37.13 
11.57 

±1.08** 
45.50 

4.89 
±0.16** 

53.54 
± 

2.88** 

48.16 
±1.91* 

1.63 
±0.17** 

41.33 
± 2.16* 

6.04 
±0.31* 

1.586 
±0.012* 

G – III 
50 

30.26 
±1.98* 

17.29 
14.68 

±1.22* 
30.85 

4.39 
±0.21 

21.33 
±1.21 

32.14  
± 1.46 

2.31 
±0.16 

36.34 
±1.93 

9.14 
±0.14 

1.621 
±0.054 

G – IV 
100 

27.45 
±2.05** 

24.98 
12.59 

 ± 1.03** 
40.69 

4.63 
±0.11* 

28.91 
±1.36 

46.56 
±1.84* 

1.83 
±0.14** 

40.09 
±1.84* 

7.36 
±0.24 

1.514 
±0.041* 

G - v 
150 

22.67 
±2.56*** 

38.04 
10.65 

±1.11*** 
49.83 

4.98 
±0.62** 

61.55 
± 

2.67** 

56.44 
±1.54** 

1.21 
±0.12* 

48.11 
± 0.39** 

5.11 
±0.56** 

1.431 
±0.074* 

*P < 0.05, **P < 0.01, ***P< 0.001 Control vs. Treated. 
 
The level of γ-glutamyl transpeptidase (GGTP) showed a 
dose dependent reduction compared to the treated 
groups with control. The values observed for Group IV 
and V     (7.36 U/mg protein x104 and 5.11 U/mg protein 
x104) showed a reduction similar to that of the standard 
drug. This may indicate the presence of specific 
phytochemicals in the methanolic extract of Phallusia 
nigra. 

Serum alkaline phosphatase level is elevated during 
chronic inflammations as indicated in Table 2. On 
treatment with different doses of the methanolic extract 
there was a dose dependent decrease. Group V treated 
with 150 mg/kg bw showed a more significant decrease 
when compared to the reference drug indicating the 
efficacy of the extract in controlling chronic inflammation. 

An evaluation of the anti-inflammatory activity of 
different doses of methanolic extract of Phallusia nigra 
revealed a highly significant reduction in paw volume in 
Group V (150 mg/kg bw) compared to that of the control 
and equal in potency to the standard drug, Indomethacin 
(Group II).  Anti-inflammatory activity had been reported 
from many marine organisms like cyanobacterium31, 

bacteria32, green algae33, sponges34,35, gorgonids36 and 
ascidians37. 

The biochemical process leading to inflammation on 
carrageenan injection is induced by the activation of 
kinins, accummulation of neutrophils, release of 
mediators like prostanoids and cytokines38. During the 
three stages in the induction of paw edema in albino rats 
initially there is a release of histamine and serotonin (0-2 
h), secondly kinins (3 h) and lastly an elevated production 
of prostaglandins (4 h)39. Phospholipase is the enzyme 
which is responsible for the release of arachidonic acid, 
the key molecule in the biochemical processes leading to 
the synthesis of prostaglandins during inflammatory 
response. Many marine organisms including ascidian40,41 
have inhibitors of phospholipase A2.  

In the present study Group V, treated with 150 mg/kg bw 
of the extract showed significant inhibitory response to 
inflammation and the mean reduction in paw volume was 
highly significant after two hours.  The results are 
suggestive of the presence of a potent anti-inflammatory 
principle in the methanolic extract of Phallusia nigra.  It is 
suggested that the active compound in the extract may 
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play an inhibitory role either by drastically reducing 
superoxide production by neutrophils or by inhibiting 
phospholipase, COX 1 and 2 enzymes thus blocking the 
release of arachidonic acid and prostaglandin biosynthetic 
pathway. 

The cotton pellet granuloma method is a standard widely 
used procedure to evaluate the inflammatory granuloma 
consisting of the transudative, exudative and proliferative 
component of chronic inflammation. It has been observed 
from the results that 150 mg/kg bw of the extract has 
equally significant anti-inflammatory activity compared to 
Indomethacin which is an indication of the 
antiproliferative activity of the extract resulting in the 
formation of less granulomatous tissue. The various 
biochemical parameters studied also supports the 
presence of some compounds which might have a role in 
controlling inflammatory condition.  

CONCLUSION 

Thus it can be concluded that the methanolic extract of 
Phallusia nigra shows anti-inflammatory potential in both 
acute and chronic phases of inflammation. A preliminary 
chemical screening of the methanolic extract of Phallusia 
nigra showed the presence of alkaloids, terpenoids, 
flavonoids, glycosides, phenolic compounds, tannins etc., 
which may act as antioxidants. Further studies on the 
isolation and structure determination of the active 
principle and its mode of action are suggested for the 
development of a new drug candidate in the treatment of 
inflammatory diseases.    

Acknowledgements: The authors are grateful to Dr. R. 
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Educational Trust, Tirupur-641652 for the animal studies.  

REFERENCES 

1. Meenakshi VK, Studies on a few aspects of ascidians-
Taxonomy, Biofouling, Bio indicators and Economic 
importance, Final Technical Report submitted to the 
University Grants Commission, Hyderabad, 1996, 1-30. 

2. Meenakshi  VK, Biology of a few chosen ascidians, Ph. D 
Thesis, Manonmaniam Sundaranar University, Tirunelveli, 
1997, 157 -173. 

3. Meenakshi VK, Occurrence of a new ascidian species – 
Distaplia nathensis sp. nov. and two species - Eusynstyela 
tincta (Van name, 1902), Phallusia nigra (Savigny,1816), new 
records for Indian waters, Indian Journal of Marine Sciences, 
27, 1998, 267-273. 

4. Senthamarai S, Ascidians associated with coral reef in 
Tuticorin coast, M. Phil Dissertation submitted to 
Manonmaniam Sundaranar University, Tirunelveli, 2004, 1-
103. 

5. Ajithakumary V, Food value of a few ascidians, M. Phil 
Dissertation submitted to the Manonmaniam Sundaranar 
University, Tirunelveli, 1994, 1-40. 

6. Chandramathi V, Antibacterial activity of methanol extracts 
of two chosen ascidians, M. Phil Dissertation submitted to 
the Manonmaniam Sundaranar University, Tirunelveli, 1997, 
1-39. 

7. Meenakshi VK, Screening of a few chosen ascidians of 
Tuticorin coast for antimicrobial activity, Final Technical 
Report submitted to University Grants Commission, 
Hyderabad, 2006, 1-38. 

8.  Bala Amutha K, Meenakshi VK and Senthamarai S, 
Evaluation of Antibacterial activity and Antimitotic activities 
of biofouling marine ascidian extracts of Tuticorin coast, 
International Journal of Pharmaceutical Sciences, 2, 2010, 
750-758. 

9. Kumaran N Sri, Bragadeeswaran S and Meenakshi VK, 
Evaluation of antibacterial activity of crude extracts of 
ascidian Didemnum psammathodes Sluiter, 1895 against 
isolated human and fish pathogens, Asian Pacific Journal of 
Tropical Biomedicine, 2011, 90-99. 

10. Paripooranaselvi M and Meenakshi VK, Screening of a few 
chosen ascidians of Tuticorin coast for larvicidal activity, 
Annals of Biological Research, 3, 2012, 3849-3852. 

11.  Gopalakrishnan S, Meenakshi VK and Shanmuga Priya D, 
Chemical investigation of the simple ascidian Phallusia nigra 
Savigny, 1816 of Tuticorin coast by GC – MS, International 
Journal of Pharma and Biosciences, 2, 2011, 382-387. 

12. Gopalakrishnan S, Shanmuga Priya D and Meenakshi VK, 
Pharmacognostical and Preliminary Phytochemical 
Evaluation of Phallusia nigra Sav, Global Journal of 
Pharmacology, 7, 2013, 39-44. 

13. Meenakshi, VK, Paripooranaselvi M, Gomathy S and 
Chamundeswari KP. GC-MS analysis of the ethanolic extract 
of Phallusia nigra Savigny, 1816, Proceedings of National 
Conference on Frontiers In Spectroscopy, 2012, 12-20.  

14. Gopalakrishnan S, Meenakshi VK and Shanmuga Priya D. 
Antipyretic and Analgesic activity of Phallusia nigra Savigny, 
1816, Annals of Biological Research, 2, 2011, 192-196.  

15. Gopalakrishnan S, Shanmuga Priya D and Meenakshi VK. 
Wound healing activity of the methanolic extract of 
Phallusia nigra Sav, International Journal of Chemical and 
Pharmaceutical Sciences, 3, 2012, 45-51. 

16. Gopalakrishnan S, Meenakshi VK and Shanmuga Priya D. 
Anaesthetic activity of Phallusia nigra Savigny, Annals of 
Biological Research, 3, 2012, 1863-1865. 

17. OECD (Organisation for Economic Co-operation and 
Development), OECD guidelines for the testing of 
chemicals/section 4:  Health affects Test No. 423:  Acute oral 
toxicity – Acute Toxic Class Method. OECD, Paris. (2002). 

18. Winter CA, Risley EA and Nuss GW, Carrageenan induced 
edema in hind paw of the rat and an assay for anti-
inflammatory drugs, Proceedings of the Society of 
Experimental Biology and Medicine, 111, 1962, 544-547.  

19. Snecdecor GW and Cochran WG, Statistical Methods, Iowa 
State University Press, Iowa, USA, 1980, 75. 

20.  D’Arcy PF, Haward EM, Muggleton RW and Townsend SB, 
The anti inflammatory action of Griseofulvin in experimental 
animals, Journal of Pharmacy and Pharmacology, 12, 1960, 
659-665.  

21.  Weichselbaum TE, An accurate and rapid method for the 
determination of proteins in small amounts of blood serum 
and plasma, American Journal of Clinical Pathology, 10, 
1946, 40-49. 



Int. J. Pharm. Sci. Rev. Res., 22(2), Sep – Oct 2013; nᵒ 29, 162-167                                                                      ISSN 0976 – 044X 

 

 

International Journal of Pharmaceutical Sciences Review and Research 
Available online at www.globalresearchonline.net  

 

167 

22.  Doumas BT, Watson WA and Biggs HG, Albumin standards 
and the measurements of serum albumin with bromcresol-
green, Clinica Chemica Acta, 31, 1971, 87-96. 

23.  Desai ID, Sawant  PL and Tappe ALT, Peroxidative and 
radiation damage to isolated lysosomes, Biochimica et 
Biophysica Acta, 86, 1964, 277-285. 

24.  Fishman WH, and Lerner F, A method for estimating serum 
acid phosphatase of prostatic origin, Journal of Biological 
Chemistry, 200, 1953, 89-97. 

25.  Persijn JP and Van der Slik W, A new Method for the 
determination of γ-glutamyl transferase in serum, Journal of 
Clinical Chemistry and Clinical Biochemistry, 14, 1976, 421-
427. 

26. Bessey OA, Lowry OH and Brock MJ, Method for the 
determination of alkaline phosphatase with five cubic 
millimetres of serum, Journal of Biological Chemistry, 164, 
1946, 321-329. 

27. Swinglew KF and Shideman FE, Phases of inflammation 
response to subcutaneous implantation of cotton pellet and 
their modification by certain anti-inflammatory agents, 
Journal of Pharmacology and Experimental Therapeutics, 
183, 1972, 226-234. 

28.  Bonta IL, Parnham MJ, Vincent JE and Bragt PC, Anti-
rheumatic drugs present deadlock and new vistas in G.P. Ellis 
and G.P. West (Eds.). Progress in Medicinal Chemistry. Vol. I. 
Elsevier North Holland, New York, 1980, 185-273. 

29. Nishikaze O, Takita H and Takase T, Activity of newly 
discovered protease in carrageenan-induced inflammation in 
rats, IRCS Medical Science, Biochemistry; Connective Tissue; 
Skin and Bone; Pharmacology; Survey and Transplantation, 
8, 1980, 725. 

30. Becker EL and Henson PM, In vitro studies of immunological-
induced secretion of mediators from cells and related 
phenomena, Advances in Immunogy, 17, 1973, 93. 

31.  Stwenson CS, Capper EA, Roshak A.K, Marque ZB, Grace K, 
Gerwick WH, Jacons RS and Marshall LA, Scytomenin – a 
marine natural product inhibitor of kinases key in hyper 
proliferative inflammatory disease, Inflammation Research, 
51, 2002, 112-118. 

32. Santhana Ramasamy M and Senthil Kumar S, Anti-
inflammatory, Anti-inociceptive and Central Nervous System 
Depressant activities of marine bacterial extracts, Journal of 
Pharmacology and Toxicology, 4, 2009, 152-159. 

33.  Faulkner DJ, Marine Natural Products, Natural Products 
Report, 19, 2002, 1-48. 

34. Blunt JW, Coop BR, Munro MHG, Northcote, PTand Prinsep 
MR, Marine Natural Products, Natural Products Report, 21, 
2004, 1-49. 

35. Bobzin, SC and Faulkner DJ, Diterpenes from the Pohnpeiann 
marine sponge Chelonaplysilla sp, Journal of Natural 
Products, 54, 1991, 225-232.  

36. Carte BK, Biomedical potential of marine natural products, 
Bioscience, 46, 1996, 271-286. 

37.  Pearce AN, Chia EW, Berridge MV,Maas, Page M.J, Harper 
JL, Webb VL  and Copp BR,  Orthidines A - E,    Tubastrine, 
3,4-dimethoxyphenylethylβ-guanidine and 1,14-
sperminedihomovancllamide: Potential anti-inflammatory 
alkaloids isolated from  the New Zealand ascidians Aplidium 
orthium that act as inhibition of neutrophil respiratory burst, 
Tetrahedron, 54, 2008, 5748-5755. 

38.  Akkol EK, Yalcin FN, Kaya D, Callis I, Yasilada E and Ersoz T, In 
vivo anti-inflammatory and anti-nociceptive actions of some 
Lamtum species, Journal of Ethanopharmacology, 118, 2008, 
166-172. 

39. Olumayaokan A, Olajide J, Makuide M and Awe O, Effects of 
the aqueous extract of Bridelia ferrugined stem bark on 
Carrageenan induced edema and granaloma tissue 
formation in rats and mice, Olumayokum, 66, 1999, 113-117. 

40.  Potts BCM, Faulkner DJ and Jacobs RS, Phospholipase A2 
inhibitors from marine organisms, Journal Natural Products, 
55, 1992, 1701-1717. 

41. Lindquist N, Fenical W, Ascidiatrienotides A – C1. Novel 
Lactonized Eicosanoids from the colonial marine ascidian 
Didemnum candidum, Tetrahedron letters, 30, 1999, 2735-
2738. 

 

 

 

Source of Support: Nil, Conflict of Interest: None. 

  


