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L. (Sea urchin) embryos



PROJECT DESCRIPTION

Cancer is a leading cause of mortality 

and morbidity in the world

Chemotherapy – expensive and hard to 

avail

Studies have been conducted on 

Callistemon species which have been 

proven to possess cytotoxic effects

 No documented antidevelopmental 

activity of Callistemon viminalis on sea 

urchin embryos



GENERAL OBJECTIVE 

To determine if Callistemon viminalis 

(weeping bottlebrush) leaf extract 

exhibit anti-developmental effects on 

the early development of Tripneustes

gratilla L. (sea urchin) embryos using 

seawater as control



SPECIFIC OBJECTIVES

To determine and compare the 

proportion of embryos present in each 

of the developmental stage and the 

proportion of embryos with 

abnormalities in seawater and in the 

different leaf extract concentrations

To determine the proportion of 

embryos that has reached blastula 

stage 24 hours post-fertilization 

exposed to the different leaf extract 

concentrations and seawater



III. Preparation of Treatments and 

Application

METHODOLOGY

A.Treatments

 Control: 100% sterilized filtered 

seawater

 Experimental Group: different 

concentrations C. viminalis leaf extract

 5% conc wt/vol

 10% conc wt/vol

 25% conc wt/vol

 50% conc wt/vol

 75% conc wt/vol

 100% conc wt/vol

each treatment x 5 replicates

40mL of treatment solution + 

10mL of embryo suspension

Design: In-vitro controlled experimental 

research design

Setting: University of San Carlos 

Maribago Marine Station, Cebu

Application Callistemon viminalis leaf 

extract to the fertilized eggs of the 

Tripneustes gratilla and monitoring of 

embryologic development for 24 hours

I. Preparation of Callistemon viminalis 

leaf extract

II. Preparation of Tripneustes gratilla

embryo suspension



METHODOLOGY

IV. Monitoring and Evaluation

A. Time Intervals

• every 30 minutes for 4 hours after 

fertilization and 

• every 2 hours for the next 20 

hours post-fertilization (24 hours 

monitoring)

B. Counting

• number of embryos undergoing 

the following stages: 

• 1-cell stage

• 2-cell stage

• 4-cell stage

• 8-cell stage

• 32-cell stage

• morula stage

• blastula stage

• number of embryos with 

morphological abnormalities

C. Antidevelopmental Activity 

Evaluation



EMBRYOLOGIC DEVELOPMENT OVER 

24 HOURS  -- SEAWATER



EMBRYOLOGIC DEVELOPMENT OVER 

24 HOURS  -- 5% C. viminalis LEAF 

EXTRACT CONCENTRATION



EMBRYOLOGIC DEVELOPMENT OVER 

24 HOURS  -- 10% C. VIMINALIS LEAF 

EXTRACT CONCENTRATION



EMBRYOLOGIC DEVELOPMENT:

SEAWATER VS. 5% CONCENTRATION

Time of Development (hr)

Cell Stage SEAWATER 5% conc.

2-cell 0.5 - 1 1 - 1.5

4-cell 1.5 - 2 2 - 3

8-cell 2 - 2.5 2.5 - 3.5

16-cell 2.5 - 3 3 - 3.5

32-cell 3 - 3.5 3.5 - 4

Morula 3 - 6 6 - 10

Blastula 4  -8 6  -14

 5% conc. – delayed development



PERCENTAGE OF EMBRYOS REACHING 

BLASTULA STAGE 24 HOURS POST-

FERTILIZATION



MORPHOLOGICAL ABNORMALITIES

Atypical Burst cellDeformed Arrested cell



CONCLUSION

The leaf extract of Callistemon 

viminalis exhibit antidevelopmental 

effects on the sea urchin embryos: 

developmental delay; cell arrest; 

presence of deformities, burst, and 

atypical cells

99.6% of embryos in seawater while 

none of the embryos in the different 

extract concentrations reached 

blastula stage 24-hours post-

fertilization



RECOMMENDATION

 Isolation and characterization of the 

specific bioactive compounds 

responsible for the antidevelopmental 

effects of the leaf of Callistemon 

viminalis.

Testing of other parts of C. viminalis

for similar antidevelopmental 

properties.

Testing on various cancer cell lines.
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