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APVATRACT

o
Forpr wony decades, Lhe ponpde of 'aganninn
Lacunng have used the bavalid Fruil in cabehing

Piches From the Pageonian River. Ripe fimits of

Lhe planlk were dried, cvushed, mixed with

carlhunrme and Lhrowun into Lhe viver. I'hig

popcr 2dms to gsbudy the acktion and el fect

af Lhis Fruit on a Yish living in the marine

hivowme, parkbicularly, damaelt ish. Alter mixing

traditionally prepaved bayabi fruilb powder

vilh Jdried ground shrimps ond making it into

A poato . Lhis was ted Lo the Fishes. [E wns

abicervodd Lhat the fizhes showed greal dishress

e dimovientation hefore dying shorlly afber-

unrvle This was mainly due Lo the piecrotoxin

coptont. ol Lhe bavati frait., Pierotoxin im -

acensionally used as oo drug deprescant among

lmmans., an averdose of which is lethal. )

1. IMTRODUCTION

11, has bheen an acguired tracdition te use havoti  forv

[Fiehiingg. Thie kind of practice has been performed by the

people of Laguna since time immemorial. This study aims  bto
provics =cientilfic basis of  sueh proctice., Anamirta
cocening, o tvpical wild vine growing in diflevant parts, of
Fhe  country  3s  of greatb commercial value. IL i nalse
signilicant Lo both science and- society. )
Royabi (Anamirta cocenlins) is a well known fis=h poison
heeance of ile picroboxin content. Ite frailts are dried andd
raasted . Lhen crushed inteo powder ond wised with fich fond

(1. ie =aid thalt the nder of roasted bayati  fraits attract

the fiches. Although this method has long been cmp loyved in
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ot chine Caste in Lhe Pagsandisn Piven, Likble 1= knoun

falirs ites oftects on bLhe Fish.

L

nelt hoeen Lried in ecatcehing Cish Neom

el ieved  Lhiak =alb waler lesaens Uhe odor of Ehe

For Fheer peasons, this atbudy provides the possible
o havali oon damzelfish (Pomacentrng coelestis), a
Al Erepical =all water ish native of the Atlankic

Thic atndv also aims Lo praovide

A Lhe ehavacteristics of bayali and its nature with

tao jbta @ffecl on the fish. Furthermore, Lo ahow
notﬁnrinl; o bavati as a cheap sonree of lebthal

wliich  ecan be nged in the mounfactnre  of  pesticide=
incecticidon, Mo preliminary studiegs has been done on

Lopie. mpecifically, with bavati’ s use in thie marine

Likewise, phvasiological and histolodieal studies

the effects of bavati shall neob be determined.

This arndy aims to answer bhe following

Do the Fishes respond Lo bayati?

L.y Hew do the fishes recpond to bayati?

¢.) How long deoes bavali take iks elfect

fishes?

What is  Ebhe asisnificance of  bayali

o
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e inition of fLerma
j . Analeptic. In medicine., it ig the  ability to
restore or Lo reecidver.
2 Anuaria. 1t ie Lhe failure to urinate dne Lo lack
lvf urine formation.
3. Pavbituraktes. Gronp of drufgs used as sedalive or
hvpnotbic.
1. Chorea. TL refers to the convulsive metions  of
the linbs.
0. Cevma ., 1t refers ko the stakte of Dro1ﬂnﬁ°4.
unconseionaness, nenally Ane Fin
disease and iniury from which it s
difficunlt Lo rouse A perscon.

n. Depressanlks. A group of druss which rednees

vital Funchtions of an oreaniams,
7. Felema . It ig &the swelling due Lo excessive

accenmnlation of [luid in Lhe
connenlkive Lissues. &

3. Fmetic. It is the aendency to produce vamikting,

a, FEpilepasy. It relers Lo the chrenic nevvons
disease characterized by brief
convitlagive seiznves,

111, Hyperthermina. Lt refers to an abnormally histh

Lomperature.
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Tl Gynoecium. A bterm Far collacbive picljle.
(Rl I'hthisis. Lt vetfers Lo Lhe col innans

deztruction of the ticsues.

L. REVIEDN OF RELATED LITERATURE
Anmmivia  cocenlus,  alao knoun as ligtang, lictltang,
Lrovalld, holasing,  Caca de Levanlte, arail, suaua, tana, anﬂ
nplig in ditlerent pavrts of the countryv. It is consideread
ac part of Lhe Berberidaceae, Hagnoliacene, and  Anonncene
fFomilice. Hosk  contemporary anthors have treated  ib  na

al oloae al'finity Lo the Perberidaceacs family and the

Lorvdinabhalacene, It has abount 700 genera, 400 speociers and
itk i laprcely  distribubted  throughout.  the palectropie
rediones The @specirs of a few geners exbkend inte  the

eostorn Hedittarranean resion and castorn Asin.  Here in the
Philippines, it ig found fraom Hovthern fmzon ko Soubhern
Hindanna in scabtered thickels.

The plant is a large, woody vine wikh corky, gray barl

3
and whd Fe wood, IL is dinecions. The stem ig sowebimes ben
cenkimetera  Ehick, longitudinally wadded, porens and  with
shonl beaunhes.  The leaves are ovakte Lo ovatochordatle, Len
Lo Lwenty cenbtimeters long, with pointed or tapering and

renucled or nearly heart-shaperd base, smooth ahove and  hairy

on Flie  axiles., The leaves are avrangad on  osn alternabe



manpaer ol Lhe  venation iz nethed, The  Flomors aye
vl lowiah, sweclt-gcenbed, i bo aeven millimebsrs  across,

crouded  an three Lo our and one hall cenkbimctevrs lone,

pevtedn o panieles and Jdonbile whorl of sepals. It has =a

nicaeynal Flover wherain Lhe calyy and veually the cornlla
are prenceil, Lhe ebamiuote Jlower has usunlly six  stamens.
Th~ anthevs  ave  fonr-celled o falselvy so, dehiseing
lomgitoddina) Ty, The pigtillate {Joursr has =2 gynoecinm  of

s Ll Lheres Lo siy distbinet sessile ovr stivitabe piskbils.
The  wovary ia superior a2ned  one  loculed with rarietal
rlacentation, It has aone <canrpel. It has n terminal sticgma.

Poomny have o a very shork style or none =t =11. The {frnit

i a ooy, ueavly  apheviecal, about  one  cenbimebker  in

diomeray when dry, smoolbl and hard. The firnit iz green when

venng  and hecomest vellowish uhen ripe. The seeds are
cnrved ., ILE m2ay  or may noft  have a [loahy Aiclacpern

fhoarvense . 1901 ).

Iiavali i known wmore aom a fiber plant and ag as [ish
poicson Lhan a wedicinal plant. It is sometimes used as A
paracibicide  and among the Indeo-malayans aos o [izh polson
For  an ensy Fishing in th2? rivers., stafnonl wolon uel thee
ditelies.  The hark ig moade into a rere gnd g uged For _ving

anima' At haunling. Theve were eyvperimenbts perlovwmel with

regarcdes Lo Lhe effect of heating oo ags to djustily the common



paacbice, alabed thal Lhe Loxie particles are nol in anyuny
altererd hy roasting (Rabayvao, 1922).

Hedd ciaally, the plant ia nok very uell Xnaoun. in bthe
Fhi bl ipg i, it has been reported that the gseeds are  usod
cvibernalle 1o kKill lice in the hoir (Muisumbing. 1976). Als%,
ik ic usefnal as  an ingredient  in ointment for the-
destraet ian of the pedonele in Lhe hair (Helson, L951). 'l,'he
pericarp ia alao gaidl to he emebie (Heleson,l950).  Likewise,
Ehe dniee o Fhe fresh fruits are applied Oxtevnally'to fonl
nlecers and scabies (Auisnwmbing, 1978).

Damsellish  or domoiselle is one of aboutb. 250 species
of emall, primarily tropical marine fisthes of  the .fnmily

P'omacentbridas (Order Poerifovrmes) Found in the Ablantic and

Indn-Pacific oceans. Damselfishes are deep bodies and
vsually  have Fforked tails. They resemble the related
ciohlide. ltany of Lhe gpecies are brjﬁhtly~color@d} nfLen
in  ahoades  of  red, ormnge, yvellow or blue. Hoet  do  nnt
exlbend the Jlength of abont fifteen centimelers. 3

Damsellishes are 1ivel§ and gquick and are usually
strongly  Lerritorial and agpgressive. Some fFeed mainlv  on
plant  wmakLer ov animals suspended in Lhe water; olhers  are
omnivorencs. Hozt damselfishes live along reefs but ecertain
cpneirs,  Lhe anemone fishes, are noted for living in  the

abinging Lenbacles of the gon snemone.



Frisvalorin e Lhe bhiktey prinei ple aconrring - in t e

il ol havalki, It appeare Lhat 6L igs  moade apr of
picvobtoxingin el pilervobin., Fievobovin is  a flexible,
shining, prismatic ervatals withh a2 molecular formula
0 Chrpiemabving ., L9783y,

TN B B B
Ficoraboxin  pouvervfully abtimalabes Lhe cenlra) nervous

cvalben, AL Tivst, higher covbical cenbLers ave atfected, and
alaen Lhe midbrain and Lhe mednlla, Larger  concentratbtions
cLimnmlale Lhe apinal covd (Gennnvo, 14985).

I in umed ag a drmg in depregssed human patieﬁts
pavhicenlarly Lhose under the influence of  harbiturabes.
Microtaxin iuecreases the rate and depth of vespiralbion.  The
Maleplic eflect may be pronounced and is atilized in the
Lreatment of poisoning by cenlral nervous system depreszont.
Although il is to eounbteract Lhe depression resulting  from

cvnpdonaadge  of depressant drugs, it is not econsidered to  he

an  elfechive as 1L is with barbiturates. The drug was

officially recognized f{or itz nse in the treatment of

epilensy and chovea (Osol, 1960).

!

The toxiecity of picretoxin has heen recovded. L T >

an  irritant poison causing vomiting, surging, fFiddiness,
faintness and dimness in vigion., follaowed by delirium and
epilepltilarm convulsions  and  loss  of  volantory pouer

(Dyeichnach, 1971),



Pivcralboxin crvsbals are snlﬁﬁle in benzena. ebLhvl
ateahol, Mthvl alecohel, fdlacial acetic acid, acetone anrl
hal waler. LU is slightly soluble in ether, chloroform, and
cold wuaker. ‘The compound has a bikLer taste-nnd.it redurces
4 ealntion of alkaline copper eulfate.  Albhough it ‘has
Litler tacsbe, aqueons colubion  of the substance is neuntral

La 1itmus papor (Feliciano, 1947).
L. HETHODOLOGY

A [iftecn gallon aquarinm was used in the
Axperinent  whieh was filled with salt water from the
s, Oxvgen pump  for  aerabion was provided and at Lhe
came  Lime. lishting was installed. The container where
Lhe Ciehes were placed when bhey were bonght was 31 Llawed
to float. Thin was done Etn  allow the temperafure of the
waker inside bthe aguarium Lo he Lhe same as  that of the
water inside Lhe container. This wonld prevent shoek in the
fiehes due Lo Lhe sudden chanﬁé in tempervaltnre  which may

avenplunlly lroodd Lo rdeath. The (ishes werve conditionerd in

thig cnvivonment for several days Lo allow proper
adaptatinn. Thev were fed repularly with three pinches

af pounded rried shrimps.



IS FQOD-BAYATL HEXTURE AHD ADHIHISTRATION

Abhout. 250 grames of dried bervies were roasled., The
mebthiod ol ranating was uwade similar teo that of  roasting
col e benns, The bervies were  then pulverized and  the
powder vere wmixed  bthe  regonlar fish food in o a 1:1 ratio by
pedueing Lhe amount of powdered shrimp and  rveplacing  with
Ehie  poudered bayati Lo egqual the normal foord consumphion.
The havold  and  dried shrimps vere made inko a paste by
the addition of a smaltl amount of water. 1t was air
dried  and  adminisktered Lo the fishes. Observations were

aceuratelv recorded.

V. RESULTS
After the {ieh food-bavati mixture was fed to the [ishes,
the Following obhservabions were obtained and gathered:
1. The fishes swam achuardly:
A, bowe fishes swan ih an npside down'poniLlon wilh
s
Lheir ventral side-up.
b, Some [ishes swam on Lhe Llateral side ol Lheir
hody.
o,  Some [ishes swam  verbtieallvy npunwd and/ar
deanuapd,
d. There was a disorientation in  swimming by

rapidly wmoving in no definile divection.
t
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- The  fishes  bumped Cinto Lhe  walls  of I hir
acqnariam. -
. The Tishes dnmped in and onl of Lhe walev.
. The hiady of the Fishes were rolling on its axig,
h. The vale of ewinming wvne [aster.
DL, The fishes were conbtinmonely gaaping for air:
a. The Tishes wenh near the sonree  of aevalinn,
b, O1Lhers staved near Fhe surface where Lthe  amonnt
ol dlissolved oxveen is Lhe greatest.
oo, There was rapid movement of. the opercnla and Lhe
mon k.
5. Okhee obaeorvalions:
A, The darsal and eandal Ting were eveolk.,
. The eolor of the Fishes changed  From  lJuminons
hine Lo indigo.

oo, The secales werre eorect.

<o

V. DIECITRAT0N

The preparation of the fish poison made use  of  the
Lyaditiounl  mebhods being ohaevved. The rioe herrirs  were
cn--clrind  and tnrned brown, then it was voasted, vraduecine
an ader sdimibar Lo Lhalt of eaoffee beans. This, acenrding tn

Lhe people of Pagsanjan, is Lhe potent facltor in abttracting
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.'"<'~"f“j_'_ Tishers.  The .f.-:rn“,r,ls uere pnlverived amall enonch be. he
thm” o e fishes and was mixed ko bhe Fiahe Foad, Thie
mixbure was Ued to Lhe [ffdshes atker vhich bhey shavted  ta
die.

Pavoal i has beon nged for cabtching Mreshwvater - fishes,
I Lhias cxpepriment,  hauever, ik wuns nchnilljﬂiiotw?d Lo A
aanllvaiory Piagh., the damsellish, Lo boe able Lo delermine its
clfenbivenoans in a different anual.iooc environment .
DameselFish wvas chogsen beconse of its ensy availability.

The Fiches were oblained trom one of the peb shore in
I'ngny Cily,  They were firvat placed in an oxyvdenoted plasbic
bag prior Lo Lheir release in Lo the aguariam. The plastic
hags  uere allowed Lo seb afloat on  the a2quarium  with
gnltwnter o as to ensure thaly the temperature of the water
in  Lhe plasktic ﬁag wag cimilar Lo thot of the aquarium. A
celdeny veleaas of bhe figshes into the agnarium wauld result
Lo ahock and nltimately, deakh. Thus, acclimatization was o
priorily. ¢

After Lhe sebt-up was prepared, tem  fisthes uvere
condilbioned For five cdaye prior Lo the performanece o the
erperimenl Lo allow Lhem Lo adapl Lo Lthe envirconment. This
wns dons e ensure Lhat Lhe fishes wonld not die due o
Tactors amide Trom the offfect of bayabi.

Pouvderad dried shrimps nas used in feeding the fiches



sinee ilowunn o faelt Lhat marvine Cigshes Feed on-breine ahrimns
Poas oo, They were [ed every tﬁnlvo honrs with Lhree
pinches ol Uood each Feesling bime,

Alter  the condibioning period, bhe [ishes wnré Lhen
Fed  with havaki.  The poudeved shrimps and  the  pulverizned
Poavali oo mived in oo Lol vatio.  Thig waz done hy rerducing
Fhe  amennl. of fish fond by 50% and  repl2ccing  bhis with
boval i, Maler wae added  Fo the mixture and was wmade inko s
pasbe Lo ensnre Lhat bayati wonld adbere to Lhe shrimp Fond.
This wae  given Lo the fiches and  a=z  Lhe ['nod wne
dearmdlineg . e Fishes swuam Lowardit and atavhed to feed.

Thies was done three btimes. Afber =2n averafe of Lten
mirmbes, tlie fishes stavhed Lo  show unnabtnral novemenbts
vhich were assamed Lo be bhe cyuplLoms of the elfect of
biavalli, The~e unnatural movemenbs vere absarved anrl
alibaijied nn previously s Laled.

The eeeds of bayati contaln picrotoxin which can Lre
ahaorbed and  ingested. The seeds, vhen administerned,
atimilalte all ‘the mobkor ana' inhibitorv centers in tLhe
medulla, sopecially Lhe reapiratovy and vagns cenbers. Az n
renll of 1he stimalation of the motor cenbters in the mednlla
and eeprehrun, Khe fishes exhilited the ackuard and ineresed
rate of reapirabion. b v this stimulation, theve was  an

incranae in their metabolic activities., As a result, this



ol Lo inereacad expenditure of energy, conscguenbly lenading
Laov o an inereased need for oxygen. ‘Thisl explaina  why  Lhe
aperenla o bhe monbh were constantly moving aas Lhey
conelanb by conm Lawards bhe sonyee of 2ir Lo compnnéﬁte forv

e Jnes ol avyeen daen Lo inereasad ntilization ol

cenerdy.
The eaid  offects  on the motor centers acconnt for the
almormal reaponses of bhe [ishes.

The Fiehes veacted «ifferenkly with havati ddue ke
mounpal rencone .  One. bthe fishes did not ingest the aame
amannt. af  havali. Secondly, Lhe Cishes did nob  inpest
havali ot Lhe sowme time. Third, the sizes of the [fishes,
Ehengh  oniform, still vary to some extent. thus offecectindg
e rale ol metabolism. And lastlv, the ages of the fishes
coanpol, he dekermined  since yvounger fishes are af [ected
fasthev.

Theuglh Lhe author wanted to debermine the lethal
dannpge  of havali to an individnal damao Lfish, this was not
e Lialied The fishes caunol be jaalated dndividoolly
becenuse Lhey ave sociable and-cén survive only with {ishes
of  Lhe «nme  specles. Likewise, Lhe amonnt ol infgestod
havalkli by an individual [ish cannokb be aetablishad sinee nok
nll of 1he hovati partieles wvere taken in by the fish.
Confidence cannob also bn ~otabhlished that. all of the hayati

wera  digested and abaorbhed, some may have heen egeshed by
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(IR FECO B IS F P Tims, Inrether physiological  and hishologion]
cobavd i are highly recommended so bthaeb more o le can he

altained  with  vegards tao  the leth

jos

1 dozsge  and obther

codopl e oo ba

V1L SUHMHALRY ALD COHCLUSTOUS

Based  on the  results  of this mhacly, it can  bhe
copme et Lhal, bavall  haa o an o' Feclt opr domeelfish, =8
calbunter Pish.  The Fishes are Aalfected after oan average of
Lo minn Lo 4 Loy ferding which depends on Lhe eize aof  the
fiel, and  Ethe amount of baynli particles inpested. The
Jnvﬂhinn ol ite effects approvimabely lagste for aoleven
miunyxw:IFHWI suventually Lhe Fishes die. This i Aty i ted
e Lhe prooonce  of picrokbaxin present in the bayabi  froit.
I greakly otimlates the higher centers of the brain QWW
permlte  in inerveased metahnlic activity and respiratory
rale. 1 is nalso a faeh Lhal picratoxin i neodd  Aas 0
clipmlanlh  amang hmwman beinga. an  overdese ol uhich 1=
lethnld. fHowevr., nobhing mnnh'hns been noun  about  this
enhetanece  @inee  No further hos bheen condneted Lo furthev

inveakbignbe ibks brue nature.

VL. RECOUHEHDATIONS

The  anlhaor hichly vecommends Lthe follouing F[or funmrther
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crndicma and inveshigationa:

a . Peleimining  the pesgible  effect  of  baovali on ibs
AN ERIN LTl Rhat Fooa A, poeailie necurenee ol hinlogical
moonification.

L. Conduel ing experiments for the adminigtration of  bayall
Faoo ot her formas of animals rapecinlly those concsideved pests,
o Shadvine Lhe posaible nee of picrotoxin as pesbicide.

ol Fetakhliahing  the dimportance af pierokoxin  to ather

ficlda of acicnee and medicine.,



EXPERIMENTAL SET-UP



SUN-DRIED BAYATI



ROASTED -BAYATI



REGULAR -F1SII FOOD



P X TUHRE

FlsH-rogn nayATl



THE E¥Ererrs oF BAYAT] >

WITH  ERELT (CALES AT DopY

DAMSELTIR
AND  MEADPARTS [LIEHT spors DN TME FISH) .



THE  FIGHES NEAR SOURCZE OF AERATION.



DAMSELFISH AT SURFALE B¥F DUE TO HIGHER
DXYGEN  (ONTENT



DAMSELFISH AT SURFACE WHERE OXY6EN C(ONTENT If HIGH .
LOWER LEFT FISH 1§ ALREADY DEAP. WPPER RIGHT Fisy
ALSD EXHIBITS UPWARD -DOWNWARD SWIMMING MOTION,
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