
SEASONAL VARIATION OF THE ANTIBACTERIAL ACTIVITY OF 
Aplysi na ge rar do gree ni FROM THE GULF OF CALIFORNIA 

Variacion estacional de la actividad
antibacteriana de Aplysi na ge rar do gree ni

del Golfo de California

RESUMEN. Las es pon jas del gé ne ro Aplysi na 
pro du cen com pues tos bioac ti vos de im por tan -
cia far ma co ló gi ca que pre sen tan ac ti vi da des
an ti bac te ria nas y an ti can ce rí ge nas. A pe sar
de su im por tan cia se co no ce po co en cuan to a 
la va ria ción tem po ral de su bioac ti vi dad, por lo
que el ob je ti vo de es te tra ba jo es des cri bir la
va ria ción es ta cio nal de la ac ti vi dad an ti mi cro -
bia na de Aplysi na ge rar do gree ni. Estas se
reco lec ta ron es ta cio nal men te en Pun ta Are na
de la Ven ta na, Ba ja Ca li for nia Sur, Mé xi co, du -
ran te un ci clo anual (2008) me dian te bu ceo
SCUBA. Con los ejem pla res, se pre pa ra ron
ex trac tos or gá ni cos de ca da épo ca del año y
se pro ba ron fren te a ce pas de Esche ri chia co li
y Staph ylo coc cus au reus uti li zan do el mé to do
de di fu sión en agar. Los ex trac tos fue ron ac ti -
vos fren te a E. co li y S. au reus con una evi den -
te va ria ción en su bioac ti vi dad, de pen dien do
de la épo ca del año. De ma ne ra ge ne ral, los
ex trac tos de oto ño mos tra ron la ma yor ac ti vi -
dad, pre sen tan do ha los de in hi bi ción en tre
22.4 y 22.6 mm, mien tras que la me nor ac ti vi -
dad fren te a las dos ce pas se pre sen tó con los
ex trac tos de pri ma ve ra. Estos re sul ta dos
mues tran que el es tu dio quí mi co de es tas es -
pon jas tie ne gran po ten cial en la bús que da de
com pues tos con ac ti vi dad far ma co ló gi ca.
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In the search for bioac ti ve com pounds
with phar ma ceu ti cal po ten tial, spon ges play a
very im por tant ro le be cau se most of the ma ri -
ne bioac ti ve com pounds are iso la ted from

them (Mun ro et al., 1999). The se me ta bo li tes
play an im por tant eco lo gi cal ro le for spon ges
in their na tu ral en vi ron ment because they are
pro du ced as a de fen se me cha nism against
com pe ti tion, pre da tion, or co lo ni za tion pres su -
re (Paw lik, 1993). In spi te of their im por tan ce,
the se com pounds re pre sent an ener ge tic cost
to the or ga nism be cau se they are synthe si zed
un der stress con di tions caused by in te rac tions 
with ot her or ga nisms or by the abio tic en vi ron -
ment, which de ter mi ne a sea so nal pat tern in
their bioac ti vity (Pa ge et al., 2005; Fe rre ti et
al., 2009; Tu ron et al., 2009). Kno wing the se
va ria tions in the wild is sig ni fi cant to sol ve one
of the main res tric tions for the pro duc tion of
the se com pounds, i.e., the supply of the bioac -
ti ve com pounds. Di ver se bro mi de me ta bo li tes
bioe ner ge ti cally re la ted with tyro si ne ha ve
been ob tai ned from Aplysi na ge rar do gree ni,
and they ha ve shown in te res ting an ti bac te rial
and an ti tu mo ral ac ti vity. Ho we ver, litt le is
known about the sea so nal bioac ti vity va ria tion
of the se com pounds. For this rea son, the ob -
jec ti ve of this work is to as sess the an ti bac te -
rial ac ti vity of ex tracts from Aplysi na ge rar do -
gree ni and their sea so nal va ria tion du ring an
an nual cycle.

Spon ges we re co llec ted by hand using
SCUBA di ving in the rocky reef of Pun ta Are -
na, Ba ja Ca li for nia Sur, Mé xi co (24º 02´ N and
109º 49´ W) du ring win ter (Ja nuary), spring
(March), sum mer (end of July) and au tumn
(No vem ber) of 2008. Three spe ci mens we re
co llec ted in three dif fe rent zo nes ac cor ding to
their depth (2, 4, and 6 m). Sam ples we re pla -
ced on ice for their im me dia te trans fer to the la -
bo ra tory whe re they we re fro zen at – 20 °C.
Prior to the as say they we re tha wed, weigh ted
and cutted. 

 Appro xi ma tely 20 g of each tis sue sam -
ple we re ex trac ted with 150 mL of ace to -
ne/met ha nol mix tu re (1:1) at room tem pe ra tu -
re. The ex trac ted so lu tion was fil te red and eva -
po ra ted un der re du ced pres su re in a ro tary
eva po ra tor. Met ha nol (150 mL) was ad ded,
and the met ha nol-so lu ble ex tract was again
eva po ra ted un der re du ced pres su re un til a
dark brow nish and oily ex tract was ob tai ned. 
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The an ti bac te rial ac ti vity of the ex tracts
was eva lua ted against Gram-ne ga ti ve bac te -
ria Esche ri chia co li (ATCC BAA-196) and
Gram-po si ti ve Staph ylo coc cus au reus (ATCC
BAA-42) using the agar dif fu sion test. Each
strain was ino cu la ted in pla tes with Müe -
ller-Hin ton me dium at 108 cells mL-1. After -

wards, 25 mL of a so lu tion of each ex tract (80
mg mL-1) we re ad ded to fil ter pa per discs (6
mm dia me ter). Four discs we re pla ced in each
pla te; two with the ex tracts, one as a po si ti ve
con trol (30 mg Te tracy cli ne), and one as a ne -
ga ti ve con trol (sol vent MeOH). Every as say
was qua dru pli ca ted. The pla tes we re in cu ba -
ted at 35 °C for 24 h, af ter which the in hi bi tion
ha los (mm) we re mea su red. The da ta ob tai -
ned sho wed a nor mal-li ke dis tri bu tion ac cor -
ding to the Kol mo go rov-Smir nov test (p =
0.020). 

We com pa red the bioac ti vi ties bet ween
sea sons using one-way ANOVA. A HOBO da -
ta re cor der was used to ob tain tem pe ra tu re
da ta in si tu re cords (sum mer and au tumn),
and sea sur fa ce tem pe ra tu re (win ter and
spring) da ta we re ob tai ned from the NOAA
(http://www.pfeg. noaa.gov/).

The re sults sho wed that the ex tracts we re 
ac ti ve against the two strains tes ted throug -
hout the who le year with a sig ni fi cant sea so nal 
va ria tion in ac ti vity (F0.95,3 g.l.=41.3, P=0.05 for
E. co li and F0.95,3 g.l.=28.6, P=0.05 for S. au -

reus). The ex tracts du ring au tumn sho wed a
high ac ti vity against E. co li, ex hi bi ting ave ra ge
in hi bi tion ha los of 22.4 mm, in ac cord with the
hig hest tem pe ra tu re re cord for the area (26.6
°C); whi le the lo west ac ti vity was ob ser ved du -
ring spring. The ex tracts we re mo re ac ti ve
against S. au reus du ring sum mer and au tumn
(ave ra ge in hi bi tion ha los of 22.6 mm, Fig. 1b)
and the lo west ac ti vity va lues we re ob tai ned in
spring (16.2 mm) when the tem pe ra tu re was
re cor ded at its lo west (19.5 °C).

A si mi lar pat tern was ob ser ved in Aplysi -
na fis tu la ris at Isla Espí ri tu San to, B.C.S.,
which sho wed a hig her an ti bac te rial ac ti vity
du ring the warm months (Be tan court-Lo za no
et al., 1998). Ne vert he less, this pat tern is not
ob ser ved in all spon ges, e.g., Age las and Pe -
tro sia from the Me di te rra nean and La trun cu lia
sp. nov. from New Zea land sho wed a hig her
cyto to xic ac ti vity du ring the cold sea son (Fe -
rret ti et al., 2009; Duck worth & Ba ters hill,
2001). A com mon fac tor in the se stu dies is that 
hig her bioac ti vity is shown as a re sult of a ri se
on the num ber of as so cia ted or ga nisms, such
as com pe ti tors or or ga nisms that use the
spon ge as a sett ling or fi xing sub stra tum (Be -
tan court-Lo za no et al., 1998; Tu ron et al.,
2009; Duck worth & Ba ters hill 2001). This
spon ge has a sig ni fi cant an ti bac te rial ac ti vity
that in hi bits both Gram-po si ti ve and Gram-Ne -
ga ti ve bac te ria. Si mi lar re sults we re ob ser ved
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Fi gu re 1. Va lues of an ti bac te rial acti vity of Aplysi na ge rar do gree ni ex tracts against strains of E. co li
and S. au reus in dif fe rent sea sons. Bars re pre sent stan dard error.



with ex tracts of Aplysi na ae rop ho ba and A. la -
cu no sa (Sep cic et al., 1997; Ka zan jian & Fa ri -
ñas 2006). The abo ve shows that the che mi cal 
study of Aplysi na ge rar do gree ni has a great
po ten tial in the search of phar ma co lo gi cally
ac ti ve com pounds.
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