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ABSTRACT 

Ac/tarifl(fj iliictl FcrUSSilC c(llkctt'd from th~ (i e lll wcr~ r...-: arcd in the laboratory , 

'In ~y wel'e fed with kuuci.', yr::~sl ilud I.'halk p;trljde~ am) freque_I.HI )' supplil'cj wilh w:,tcr 

to moi:;h-:n Ih <: sni l. C~'rehral ganglion, ;1 ce nTra l cl uh·.~h .. !.po!d . brownish strue lure. 

dorsolatcrallo lho! esoph agus was excised "'ery carefully and was ho mogt'niZt".d ill il. h;md­
op.:ratl!d glass ho mogeni zer colltaimng the extractio n buffer. The homogenate was ce ntri­

(uged until <I cnn.l e extract waS ohtilincd , nt~ lolill protein COllIe !!! (~q (If the <!xlrncts 

was de termined us ing the Bradford method. Extracts wc-re! o blaiol."d from both youn g and 

(lId !mails. 

Extracts were injc! cteLl to young "lid nduill ive speci me ns ( If A,ju/il'fl Fer. The 

growth rale.~ o f both lrt'a tt."d a nd control w\:' rc 11111lTil(lred, Th e ell tra';t,~ hilVc! an inhibitory 

dfect on The tre,lIed snails, 

Tho! ex tract.<; W;:ie nllllhrollgh a series o f S DS-PAGE to assess !Ill" proh.·in pat­

tt: rn of thl"-extract, 

Introduction 

Acilmilla flt /iea Fcrussac, the AfTican giant snail , belongs 10 lhe higher 
Pulmonates (sllb-order Stylommatophora) (Fig. I) . It is a terrestrial species and is 
characterized by the presence of two pairs of retractable tentacles wit h the eyes at 
Ihe tips of the second, longer pair (Fig. 2). It is fully adapted for air-breathing, hav;ng 
a "lung" formed from a richly vascularized roof of the mantle c<wily and no "true" or 
"false" gills (I & 2). 

A. IlIliea belongs to family Achalinidae. It is the only representative of the 
genus AclUllina (Fig. 3) and native to the lowlands of tropical East Africa, including 
Zandivar Island, 25 miles oIT the coast of Tanhoyika. but had been subsequently 
introduced into other places (15). 
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KINGDOM Animalia 
PHYLUM Mollusca 

CLASS GastJ'opoda 
SUBCLASS Pulmonata 

ORDER Stylommatophol'a 
FAMILY Achatinidae 

GENUS Achatina 
SPECIES fulica 

Figure 1. ClnssHit'Ution of /h'hatifw/ulit'(l F~rus~c. 

, 

Figure 2 . ..tclwti lla fulica Ferussac showing two pairs 01' n-tradibJr tt'ntacle~ 
with the cy~s at the tips oftJle second longer pair. 

African giant sll.1ils arc of interest to researchers because of their tendency Lo 
become serious pests in 'In}' area where lhey become established, These soft, slimy. 
slow-moving creatures arc voracious fceden;, alt.1cking many kinds of plants but with 
preference for succulent vegetables and ornamentals, The damages lhLj' cause have 
at times been as serious as those caused by certain insect pests (15). They also feed 
on decayed vegel<1tion. garbage and dead snails and soil as demonstrated by the color 
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of their excreta (pale gray color). Soil fayors their gro\l1h and also serves as thNr 
source of calcium (8). These snails attracted attention in the medical field because 
they are said to be the intermediate host or the rat lung worm A'lginSlrnrlg):lus 
cantone ll.\'i.~~ the callSe ofpamsitic meningoencephalitis in primates. man and several 
other I11,'Ullrnals ( 13). Land snails, howc,·cr, arc gcnerally less important than fn. .. 'Shwa­
ler snails as carriers of helminth parasitcs. especially trematodes (2) . These snails 
ha\'e been found to be positive for lectin (6, 10, & 17), 

This investigation aims to determine: ( I) the effect of i1le crude extracts ob· 
~lincd from cerebral ganglia extract, Irom young and adult slk1ils on the development 
of A. Ji.,/icu in terms of growth; and (2) if the crude extra cts from ,Dung and adult 
snails produce the s..1.mc reaction or effect on test organisms. 

Findings of this invc~1igalion will contribute to knowledge on the basic biology 
of the species. special ly in the nr~a of molluscan neurophysiology. Since A. jiilica can 
be a scriOlls pest when established. control measures should be studicd without em­
ploying pesticides. A jTllica has lately been used as a source of nutrition (or humans 
and. domestic animals, especially in areas where it is it pest; hence, knO\vledgc in the 
effectiye control of its growth is needed . The snail is also a good experimental 
animal for the sludy or the nervous syslcm. particularly chemical neurotransmitters. 
Th is study will also contribute to the data on terrestrial sn~}iJs in the Philippines. 
Th~re arc numerous works on Philippine freshwater and marine snails bUl almost 
!lone on terrestrial mollusks. 

Figure 3. Dorsal view of an adult AchiltilJa lulh:a. 
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Methodology 

A CoileCiion, ClIlIllre and Maintenance 

Aclwlinafi</ica ferussac were collecled around !he U,P. Campus (Fig, 4), They 
were washed and sorted, according to sizes and placed in sepa rate terraria covered 
wilh I cm. mesh expanded melal nel and half-filled wilh soil (fig, 5), These were 
Ihen placed in Ihe laboralory for observalion and rearing. The snails were supplied 
\\-'ilh food daily. The terraria were cleaned once a "\'cek to remove excreta on walls. 
The soil was kepI moisl by walering and loosened wilh a fork 10 ensure 111111he snails 
could burrow, The soil was replaced al Icasl quarterly 10 avoid accumulalion of 
excreta . 

Four trials were inilialed 10 lesl Ihe snail' s food preference: ( I) g round soil 
supplied wilh fresh gabi leaves; (2) ground soil plus dried !caves, supplied wi!h fresh 
gabi leaves; (3) ground soil supplied wilh shredded Ieuuce (Laelfle" Jativa L. ) (14) ; 
and (4) ground soil supplied wilh shredded lettuce plus chalk particles and yeast , The 
optimum number of snails pcr lerrarium was delermined by prcpllJing a SCI-up \l1!h 2, 
4 , and 6 snails pcr cage, The scI-up Ihal gave Ihe oplimum condilion cominued 10 
serve as Ihe experimental SCI-Up. 

figure 4, Coll",,!ion site of A ch(l/i/Jilj;,/ica around the U,P, campus, 
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Figure 5. Rearing or Adm/ina j'ulin l in terrarium supplied with I{,ttuct' and chalk 
particles, TII{' soil is moistened l"l:ry morning. 

0. f);sJecliolJ of C{' rebru/ <'icmglill und Erfractiof/ 

The snails \,"crc rrozen prior to di ssection, t.hen dcshcllcd and pinned on a 
dissecting pan embedded in ice An incision was made slarting at tile medio-dorsal 
region of the head, and continuing anteriorl,' (Figs. 6 & 7). 111e cerebral ganglion was 
seen under the Will Stereozoom Microscope as a central club-shaped, brownish stmc­
ture, dorsolateral to the esophagus (Fig. 8). It was excised vel)' carefully and placed in 
eppendorftubcs (Fig. 9). Afterwards the ganglia were homogenized in a hand-oper­
ated glass homogenizer containing the extraction buffer. Temperature was majn­
wined at 4"C by immersing the whole SCI-UP in an ICC bath . 11le homogenized ganglia 
were ccntrifilged at 1,(KX) rpm for r.,'e minutes using a refrigerated centrifuge (Beckman 
TL-IOO Ultracentrifuge). The supernatant "lIS again centrifuged at 4"C. 32.000 rpm 
for one hour I" ing ultm-<X:ntrifuge (Fig. 10). The gross anatomy of Aclwlina was also 
studied. 
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Figure 6. Dorsal dissection with viscrrnl hump, oesophagus and most of the geni­
tuJ system removed, to show ganglia and relevant nerves, including the 
innervation of the beart_ 
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Fij.,tUl·c 7. Uissectcd snaiJ with an inci~sion nmde ~hlrlin~ at lilt" medio-dursul 
regiun of lhe hf<"1d and continuillJ! ankriori),. 

Figure H. A dub-shaped and brownish cerebral ganglion observed under Will 
Stereozoom Microscope. 
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Figure 9. Excised ganglia placed in eppcndorf tubes. 

.. y 

fl'igure 10. Homogenized ganglia with an extraction buffer. 
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C. TOlal Protein Contem Delenllinalion 

The Bradford method wus used to determine the total protein content (TPC) of 
the emdc extract. A standard curve was generated by reacting 3.0 011 each of the 
different be"ine serum albumin (BSA) solutions (0.5 mg/mL .1,0 mg/mI, 2.0 mg/ml. 
4.0 mg/ml, 8.0 mg/ml, and 10 mg/ml) with 0.3 ml of Brndford's reagent. The optical 
density was read at 595 11m after ever), two minutes using a spectrophotometer 
(Reekman OU-65 Spectrophotometer) (1). The excess extract was dispensed in an 
aliquot of 50 fli ami stored in a freel.er for further application 

D. ElecifopluHetic SlUlfv 

Electrophoretic pattcnlS of the e-xtracls were studied using Sodium Dodccyl 
Sulfate Polyacrylamide Gel Electrophoresis (SDS-PAGEl (Fig. II) The slab gei was 
prepared ll~ing 12%. separation gel (lild JfYtI Slacking gl.-:l T!lc ,Jl11,)unt of sample lot:!dcd 
p!.!'r wen wa:; )0 pg and rht~ exlracts 'were diluted wilh sample buffer tD obtain GO ~l 
which W:lS the total volume loaded ~n the wells, 'The voltage used was 50 V. ilnd \vhcn 
th:;:; ommpilenol blue ay~ had rcachc-d the separation geL the vohagc was increased h) 
!:;(1 V (Blt1 .. R1d M(k.lei lOGO/SOU PowC'r Supply) until the dye had flm\cd ahnosl io the 
l;()d of lhc. running gel \vhich 'waS' aboUi. 0.5 em from tbc nase, H was stained by th(~ 

silver-staining method which IS more sensitive tlum oHler staining methods. The 3rd 
~Uld 7th wells were read under the Laser Densitometer (LKB Brornma 202 Ultroscan). 

figure 11 . Set-up of the electrophoretic study of c .... bral ganglia extract show­
ing: 
EK - electropho ... tic kit VR - ,'o\tag' regulator 
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E. Apfl/icatiol! 

The cmdc extracts from young (I) and adult (II) snails were applied twice a 
month into young (y) and adult (a) snails. Two conccntr;lIions were administered: 0.5 
mglml (VI) and I mglmi (V2) concentration of ganglia extract. A ce rlain amount 
(young extrael - 11.75 ml ; adult extract - 1.5 011) was injected slowly at aboUi 1010 20 
seconds into Ihe dorsal cephalic region orthe snail. For the control. 1J.50 mi of saline 
was injected . 

F Daw GtIlhering 

The shelllcngih was measured with a Vernier Caliper: il was delermined as 
lhe rnaximmn distance from the apex to the outcr edge of [hc ;1pcrlurc (Fig. 12). 

The growth ralCs of bolh trealed and untreal ed young and adult snai ls were 
observed by measunng thClf lenglh crery after 15 to 16 days. The data were galhered 
for .1 period of eight weeks from the months of May to September which represent 
most ai"lhe wei or rainy season (Trial I) and from the monlhs of December 10 April 
which represent 1Il051 oflhe dry season (Trial 11) . There were Iwo snails per SCI-Up. 

Figun 12. M~asuring the lenght of Achlllillll'/,,/ic(I using a Vernier caliper. 



I{e~.;ults a nd Discussion 

A. m%gy (~tAC/[t"inaflilica Fer. 

AcJ/alinaJltUcu Fcrussac :HC abundant in the wet season, thus collection is 
easier than during !he dry season when they withdraw into their shells and go Lillo 
temporary seclu.sion, They aestivate by burrowing and closing their aperture (fig, 13) 
with an epiphragm which is a hurde·ned mucous secretion (Fig. 1.+). \ViLh this kind of 
adaptation; rhey C~ITI survive ror long periods wlthaul food: this increascs the lhreat of 
their inll'oduclion to a ccrtain area (5 & 15), 

Shredded lettuce with cholk particles and yeast were found to be preferred b)' 
Ac!iu/;Il<l. The chalk panicles and yeast were the sources or their calcium and vita· 
mills, rcspt.'Clrvc1y. The optimum number of srwils per tcrrarium was Iwo becC)use the 
cage with only two sn:·lils persisted and the grO\\"(h rate was higher than the rest. 

1\ mass of 27 lip 10 115 eggs laid per snail weiC obtained from Ihe pnmary 
..:ultures. h h::.Id an initial fcarung, ranging from 3.5 mm - 5 5 mm in length and ~.<) mm 
- -t .9 mm in ·width . These ~ggs had been laid ont; by onc an inch deep inlo the 
substratum. TIley were oval. opaque and \VCIC surrounded by a hard shell. At first tllCy 
were light yellow, but as the time of hatching approached. they became while (Fig. 
15) Incubation r.mged from 7-15 days (4 & 15), 

Among the dissected snails. some were found to have eggs inside the 
spcrmoyiduci (Fig. 16). In sllch cases, the spcrrnoviduct was found to be distended. 
!'he egss receive lhe brittle calcareous shell as they pass through the lower pan of the 
egg chmUlel since eggs found in the upper convoluted par! are soft (2). 

f' igure 13. Young Achatilul .litficlI on its hibernatfng stage. The opening is co,'· 
ered with an epiphrdgm . 



Figure 14. An cpiph ragm ohtaincd fl'om hiln'r1lating snail. 

Figure 15. Picture of an l."'gg of Al'Ita/ina j lllic(l . 
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Figure 16. Dissected Achalinajulica \\-ith eggs found inside the spermoviducl . 
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Figure 17. Newly hatched and two-week old Aclu./illn jiilica. 
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The newl y hatched snails are provided with a shell of more than one whorl, 
silvery while and semitransparent. They arc different from the adult only in s ize. 
frailly and markings in the shell (Fig. 17). They usually remain a few days in the lief;! 

before they search for food (15). 

B. Gruss AnaJomy and Morphology 

Thc snails' shell ranges from a moderate to , 'ef)' large size. usuall" ovate ly 
conical . rarely cylindrical, orten ... "ith kclJlc striations and withoUl internal lamclla 
(7). A full-grown shell has from 6 to 7 whorls. The shell is that of dCXlIal or right-hand 
spiral. The first and largc whorl is of a chestnut-brown c'Olor ,,; th longitudinal bands 
of light brown and yellow. The second and third whorls from the above are chcstn1JI ­
hrm'" with wavy bands of yellow. 'DIe other whorls arc brown "ith longitudillOllxmds 
of light brown. The columella is either straight or concave. usually truncated below, 
seldom dilated at the lower margi n. The body is soft Jight gray to dark gmy me:lsuring 
from 6 cm to 9 cm long when fuily extended. 'nle mouth is surrounded by noshy lips. 
On tlle upper part of the mouth is a sharp. cutting mandible or mdula. The pneulllostomc 
opens at the ri ght side ofa mantle rim lining the antenor lIlafh>in of the shell. Within 
it are the anus and kidncy aperture. There is a single gcnitai (lpenUTC ncar !he right 
eye-bearing tentacle (15) . 

Upon dissection, the mouth opens to tile buccal mass 'wilh jaws. radula and long 
saJ ivary glands. The esophagus passes back to lhc simple slomach and is expanded to 
fonn a crop. TIle stomach is musculnrbul has no style or distinct compa rtm.ents. The 
two large tru:lsses of digestive gland occupy rnost of Ule visceral coil In the apical parl 
of the shell . The intestine emerges from the [Interi or region of the stolllach, which is 
an "S"-shapcd course, through tJ1C anterior lobe of tile digestive glnnd and passes to 
the rectum along the right edge oflhe t03ntk cayity. The kidney duct ()f1gin:ltes from 
the posterior end of tile laIge kidney and li~s close to tile rectum. iL'i aperture being 
confluenl "itll the anllS and cios) to the pnclIlIlosI.orne (Fig. 18) (2). 

A. .lIlfica is hermaphroditic; that is. each sn.ail h..1S both male ,md female organs. 
However, it wkcs two snai ls 10 produce cgg.'i . In lhcsc snails courtship and copula(lOn 
arc I'cclprocaL both animals acting as males and fcmfl lcs at the same lime (12) . 
Dissection revealed I.hat they arc indeed hermaphroditic; the gonad IS :1 whilish 
ovotestis embedded in the posterior pnrt of the digestive gland on its inner. columellar 
surface. From near the anterior end of the gonad arises the little hcnnaphroditic duel 
which is convoluted and swollen with stored spermatozoa throughout Ill.uch of its 
Icngth. The duct is followed by a short "duct" of the albumen gland. The aibulllen 
gland is often large, especially in mature snail, and creamy-yellow. The spermoviduct 
consists of two halves. a female part or egg channel and a male part or seminal 
groove. It appears as a large tube which may be round or nattened \\;th a gutter-like 
seminal channel set at one side. Large lobes of prostate gland open into the semirwl 
groove through its noor and tllese prostatic lobes arc ~uaehed to the male side of the 
spermoviduct throughout its length. The spermoviduet divides into a non-glandular 
oviduct and a vas deferens. The oviduct connects \11th the duct to the bursa copulatri, 
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and passes on as the "agina to open a1 the geni tal atriulll . The \'as deferens also 
passes forward .and n1<lkcs a "hairpin" lurn backward to enter the penis which orx:ns 
alongside the \'agina at the genit.-11 atrium (Fig. 19). TIler\! is a single genital aperture 
IIC"' the right C)c-bc.1nng tenlacie (2). 
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Figure lX. Gross unatumy ufA.dwtilla/ulifu. 

mantle 

'brain ' 
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Figure 19. Reproductive system of Acha/illafulica showing: 
va - vagina S) - sperm oviduct 
p - penis pg - prostate gland 
bc - bursa copulatrix ag - albumen gland 
vd - vas deferens hd - hennaphroditic duel 
ov - ovotestis 

C. Total Protein Come"l 

Total protein content (fPC) of the extracts was determined using the Bradford 
method which was beUer than Lowry's method which was previously used in Ille 
prclill'jn31"y ana!ysis of the extracts. Extract from the cerebral ganglia of adull snails 
had a higb or protein content (3 .12 flg/ml) than the extract from young smuls (0.67 ~Jg/ 
lTd) (Fig. 20) 

D. Electrophoretic Pattern ojthe E.t1racts 

The protein profile as discerned by Sodium Dodee")'1 Sulfate Polyacr)'lam;dc 
Gel Electrophorcsis has no di ITerence, whether the extracts were from the cerebml 
ganglia of the young or adult snails (Fig. 21). Densitometric readings of both young 
and adult extracts conform to these. There arc eight (8) major bands (Figs. 22 & 20) . 
The only major diJIerenee is the higher peak of the first three major bands in the adult 
exlrac!. The higher total protein content and the higher p.ak in the densitometric 
reading of the adult extract possibly mean that there are proteins in the cerebral 
ganglia extract that are developmentally regulated; that is, a greater amount of the 
protein is synthesized as the snail matures. 
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Figure 21. Protein pattern of the extracts from Achatina fuliea. First fOllr wells 
extracts from adult snails and tbe rest were cxtract.~ from ,'oung snails. 

E. Gmwll1lncremenl 

Figures 24-25 and Tables I and 3 show the total growth increment of young 
snails (y) treated with young (I) and adult (11) extmcts with two concentrations: V I -

0.5 mg/rnJ and V2 = 1.0 mg/m!. Trial I (Fig. 24 & Table I) represents the greater part 
orthe miny or wet season while trial 2 (Fig. 25 & Table 3) represents the greater part 
of the dry season. The two concentrations had an inhibitory effect on young snails 
treated with young extract, V I being more effective during the wet season and V2 = 
during the dry 5C.'!SOn. 

The total gro\\th increment of adult snails (a) treated with young and adult 
exlracts are shown in Fig 26 & Table 2 (Trial I) and Fig. 27 & Table 4 (Trial 2). VI 
inhibited dlc gro\\1h oflhe snails more effectively during the wet and dry scason; V2, 
on UlC other hand, enhanced the growth ofUle snails during wet season and inhibited 
their growlh during the dry season. In the adult snails treated with adult exlmct, bOlh 
concentmtions inhibited the grOl\ih of the snails, V2 = being more effective. 

Table 5 and Fig. 28 (Trial I) and Table 6 and Fig. 29 (Trial 2) show the average 
gromh ,"cremelll of the young (y) and adull (a) snails treated \\ltll yceng extract (I) of 
2 concentralions (VI - 0.5 mg/ml ; V2 - 1.0 mg/ml) . VI and V2 bOlh inhibited the 
gromh increment of young snails. VI also inhibited the gro\\1h ofadl~t snail$ while 
V2 enhanced their gro\\1h during the wet or rainy season (Fig. 2R). During the dry 
season V 1 and V 2 inhibiled the growth of both young and adull snails. V 2 being a more 
cffactive inhibitor for young snails and V, for adult snails (Fig. 29). 
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Figure 22. Densitometric reading of the protein profile of young extract. 
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Fib'1Jre 24. Total growth increment of young (y) snails treated with young (I) and 
.. dult (II) extracts (VI - 0.5 mll/ml; V2 - 1.0 mg/ml) Trial 1 (May -
September). 
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Figure 25. Total growth increment of young (y) snails treated with young (I) aud 
adult (II) extracts (V, - 0.5 mg/m1; V2 - 1.0 mg/ml) Trial 2 (Decem­
ber - April). 



Table L 

Extract 

IyC 

IyVl 

IyV2 

ny c 

Oy Vl 

UyV2 

Effects of Extracts from Young and Adult A. fulica (I -extract from young snails; n - extract from adult snails) on 
Ymmg Snails (y -young snails) Trial I. 

Date 

June 13, '91 June 28, '91 July 15, '91 Aug. 2, '91 Aug. 30, '91 Sept 16, '92 Sept. 30, '91 Total 

2J 2.6 1.9 OJ 0.2 02 0.2 7.6 

0.6 02 OJ OJ 02 0.2 0.1 1.7 

22 12 22 0.2 0.1 0.0 0.1 5.8 

June 5, '91 June 20, '91 July6, '91 July 22, '91 Aug. 30, '91 Sept. 16, '91 Sept. 30, '92 Total 

2.3 2.6 1.9 OJ 0.2 0.2 02 7.6 

1.1 0.8 1.9 1.2 0.7 OJ 0.4 6.2 

0.5 0.5 0.5 0.6 0.6 0.0 0.2 2.7 
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Table 2. 

Extract 

Ia C 

Ia VI 

Ia V2 

nac 

fla Vl 

lla V2 

Effects of Extracts from Young and Adult A. ftdica (l -extract from young; ll - CA1ract from adult) on Adult Snails (a-
adult snails) Trial I. 

D-dt.e 

June 13, '91 June 28, '91 July 15, '91 Aug. 2, '91 Aug. 30, '91 Sept. 16, '91 Sept 30, '91 Total 

1.0 0.1 0.7 0.6 0.1) 0.3 0.3 3.5 

0.3 OJ 0.2 0.3 0.1 02 0.1 1.4 

1.8 1.7 1.3 02 0.2 02 0.1 5.4 

June 5, '91 June 20. '91 July 6, '91 July 22, '91 Aug. 30, '91 Sept 16, '91 Sept 30, '91 Total 

1.0 0.1 0.7 0.6 0.6 0.3 0.3 3.5 

0.5 02 05 0.6 0.~ 02 0.1 2.4 

0.2 0.0 0.0 0.7 0.3 0.2 0.1 1.5 
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Table 3. 

Extract 

Iy C 

IyVl 

IyV2 

Ily c 

IlyVI 

Jly V2 

Effects of Extracts from Young and Adult A. fulica (I- extract from young snails; II- extract from adult snails) on 
Young Snails (y - young snails) Trial 2. 

Date 

Jan. 3, '92 Jan. 16, '92 Feb. 3, '92 Feb. 17, '92 Mar. 3. '92 Mar. 25, '92 Apr. 10, '92 Total 

3.85 3.20 3.25 0.-to 0.65 l.<Xl O.lO 13.35 

0.65 I.<Xl 2.CX> 0.45 0.65 135 l.30 7.40 

0.30 0.60 0.95 0.45 0.95 0.90 0.\Xl 5.05 

3.85 3.20 325 0.40 0.65 l.<Xl 0.10 l3.35 

0.35 0.35 0.20 0.25 0.50 0.30 0.45 2.40 

0.80 0.75 0.35 0.40 0.65 0.85 0.40 4.20 
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Figure 26. '1'01;.11 grootb increment uf' adult la) snails treated with young ( l) and 
adult (II) extracts (VI · fl.s mg/ml ; V1 . LO IOg/ml) Trial I (May· 
September) . 
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Figure 27. 

IoC Io" 1oV2 110 C 10 \/1 Ita V2 

Total grcnvth increment of adult (a) snails treated with young (11 aDd 
adult (II) extracts (VI· 0.5 mg/ml; V2 · 1.0 mg/ml) Trial 2 (Decem· 
ber· ,\pril). 
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Table 4. Effects of Extracts from Young and Adult A. ji1lim (I ·extract from young snails; II - extract from adult snails) on 
Adult Snails (a ·adult snails) Trial 2. 

F..xtract Date ~ 
:;: 

Jan 3, '92 Jan 16, '92 Feb. 3, '92 Feb. 17, '92 Mar. 3, '92 Mar. 25. '92 Apr. 10, '92 Total ~ 
~ 

Ia C l.l5 0.65 0.80 0.20 0.30 0.45 0.25 3.80 ~ 
> :::.-

Ia Vl 0.15 0.10 0.20 0.15 0.10 0.70 ~-

~ 
IaV2 0.30 0.25 0.20 0.10 0.00 0.15 o.m 1.00 :.-

" ~ 
lla C l.J5 0.65 0.80 0.20 0.30 0.45 0.25 3.80 

:: 
·:; 
~ 

lla VI 0.80 0.80 0.45 0.20 0. 15 0.35 0.50 3.25 ~ 
~ · 

Ila V2 0.10 0.05 0.00 0.05 0.00 0.00 0.00 1.00 :;: 



Table 5. 

Extract 

lyC 

lyVI 

lyV2 

laC 

Ia Vl 

IaV2 

Averdge Growth Increment (mm) of A. julica Treated with 2 Concentrations {V 1 - 0 .5 mg/ml; V2 - 1.0 mglm.l of 
Cerebral Ganglia Extract from Young A. fu lica (y- young; c -control; a - adul t) Trial 1. 

D'.tte 

June 13,'91 June 28, '91 July 15, '91 Aug. 2, '91 Aug. 30, '91 Sept. 16, '91 Sept. 30, '91 Total 

2.30 z.ro 1.85 0.25 0.2D 0.20 0.15 7.55 

0.55 0.20 0.25 0.25 0.2D 0.15 0.05 1.65 

2.15 l.2D 2.15 0.15 0.10 0.00 0.05 5.80 

LOO 0.05 0.70 0.60 0.55 OJO 0.30 3.50 

0.30 0.30 0.20 0.25 0.05 0.20 0.05 1.35 

1.75 1.70 1.30 0.20 0.20 0.15 0.05 5.35 
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Figur~ 28. Total growth increment of young (y) and adult (a) !iinails ll'eated "",ith 
young (I) extract (V, . U.S IUg/ml; Vz • 1.0 mg/ml) Trial I (May· 
September) . 
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Figure 29. Total growth increment of young (y) and adult (al snails trellted with 
young (I) extract (\' t ·0.5 mg/ml Vz ' 1.0 mg/ml) Trial 2 (December. 
April). 



Table 6. Average Growth Increment (mm) of A. fulica Treated with 2 Concentrations (V1 - 0.5 mglml; V2 - 1.0 mglml) of 
Cerebral Ganglia Extract from Adult A. jUlica (y- young; c- control; a -adult) Trial 1. 

Extract Date 

June6, '91 June 20, '91 July6, '91 July22, '91 Aug. 30, '91 Sept 16, '91 SepL 30, '91 Total 

Ily c 2.30 2.6> 1.85 0.25 0.20 0.20 0.15 7.55 

llyVl 1.10 0.75 1.90 1.20 0.65 0.2) 0.35 6.20 

Ily V2 0.50 0.45 0.45 0.55 0.55 0.30 0.15 2.95 

Ila C 1.00 0.05 0.70 0.60 0.55 0.30 0.30 3.50 

Ila Vl 0.50 0.20 0.45 0.55 0.40 0.15 0.10 2.35 

Ila V2 0.20 0.00 0.00 0.70 0.30 0.15 0.10 1.45 
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Table 7. Average Gr0\\1h Increment (mm) of A. fulica Treated with 2 Concentrations ( V 1 - 0. 5 m glml; V 2 - 1.0 mg/ml) of 
Cerebral Ganglia Ex1ract from Young A. .Mica (y -young; c -control; a · adult) Trial 2. 

Extr.u:t nate 

Jan. 3, '92 Jan. 16. '92 Feb. 3. '92 Feb. 17. '92 Mar. 3, '92 Mar. 25.'92 Apr. 10, '92 Total 

JyC 3.85 3.20 3.25 0.40 0.65 1.90 0.10 13.35 

IyVI 0.65 1.00 2.00 0.45 0.65 1.35 1.30 7.40 

IyV2 0.10 0.60 0.95 0.45 0 ')5 0.90 O.<xl 5.05 

laC LIS 0.(i5 O.l!O 0.20 0.30 0.45 0.25 3.ro 
Ia VI 0. 15 010 0.20 0.15 0.10 0.70 

Ia V2 0.30 0.25 0.20 0.10 0.00 0.15 0.00 1.00 
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Figure 30. TotaJ growth increment of' young (y) and adult (a) snails treated with 
adult (II) extract (V1 • 0.5 mg/ml; V2 • 1.0 mg/ml) Trial 1 (May­
September). 
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Figure 31. Total growth increment of young (y) and adult (a) snails treated with 
adult (II) extr.tct (V1 - 0. Smg/ml; V2 • 1.0 mgfml) Trial2 (December 
- April). 



TableS. 

Extr'dt.'t 

lly c 

Ily VI 

llyV2 

Ita C 

Ua VI 

llaV2 

Average Grov.th Increment (mm) of A .. fulica Treated '\\'ith 2 Concentrations (V1 - 0 .5 mg/ml; V2 - 1.0 mg/ml) of 
Cerebral Ganglia Extract from Adult A. fulica (y - young; c -control; a - adult) Trial 2. 

Date 

Jan. 3, '92 Jan. 16, '92 Feb. 3, '92 Feb. 17, '92 Mar. 3, '92 Mar. 25, '92 Apr. 10, '92 Total 

3.85 3.20 3.25 0.40 0.65 l.<xl 0. 10 13.35 

0.35 0.35 0.20 0.25 o.;o 0.30 0.45 2.40 

o.ro 0.75 0.35 0.40 0.65 0.85 0.40 4.20 

1.15 0.65 0.80 0.20 0.30 0.45 0.25 3.80 

O.&l 0.80 0.45 0.20 0.15 0.35 0.50 3.25 

0.10 0.05 0.00 0.05 0.00 0.00 0.00 0.20 
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Figure 30 & Table 7 (Trial I) and Figure 31 & Table 8 (Trial 2) show the total 
g rowth increment of young and adull snai ls treated with adult extract. V , and Vz 
inhibited the g rO\\-1h of both young and adult· snails "ith V2 having a g rcmcr inhibitory 
eITect during [he rainy or wet season (Fig. 30) . During dry season, V! and V2 a lso 
inhibited the grO\'1h of young and adult snails. V I being more eFfective for young 
snails and V2 for adult snails (Fig. 30). 

In the natural environment , bchavioral activi ties of terrestr ial pulmon:llcs arc 
co nlrolled by somc factors like temperature, humidity or water in the environment 
a nd li ght. Of the three factors, humidity or water in the environment is intimatcJy 
re lated to the behavioral activity of the snails. They r'ITe known to havc an enormous 
variability in their water contcnt which is greatly affected by the waler content of the 
cnvrronmcnt. During wet season or hydral,cd condit ions such as cool \\'ca1.her, their 
water content increases with a decrease in hemolymph osmolality while during dehy­
drated conditions Stich as dry weather it decreases wH it an increase in hcmo l ~'l1lph 

osmolality. In general. watcr content in the hemolymph in active pulmonlllcs is grealer 
than thJt of inactivc. aestivating pulmonatcs. Extreme dehydration causes higher 
hemolymph concentration and induces ltibemation (9, 16 & 19). Gro\\th rate of snails 
is " ITeeted by hydration and dehydration because increase in shelllcngth stops duri ng 
tllnes of inac livity (15). 

The central ne rvous system ofAchafin llf/dica (brai n) is made up of buccal. 
cerebral and subesophagcal ga nglion-complexes which a rc connected with 
interganglional connectives. The cerebral g,m gli a ,He siluated between the buccal 
and the subesophagcal gmlgiia and arc composed of the len and right cerebral grulgl ia 
<lnd arc connected to the ~mbcsophagcaJ ganglia with the cerebro-pleural and ccrcbro­
pedal connectives. Eyes and tentacles (I Te innervated by the cerebral ganglia (21). 
The cClltrnl nervous system is Ihoughllo control thc bchayioral activilies of snails 
according to hydration and dehydration by causing drastic ionic or osmotic changes. A 
preliminary study done by Takeda and Ozaki ( 19) suggested thM the OSl11o-rcceptor 
neurons in t.he central nervous ~)Slem of Acflalinajillica Ferussac change their <Ictiv· 
tty according to the llemolymph osnlotic prCSStlre 

Tot:ll growth in<:remcnl of young snails is higher than that of the adult snails in 
both control and treated (Figs. 24·27 & Tables 1-4), because the growth of snails 
slows down progressively as they grow older ( I R) . Thc growth ralc of treated snails 
was generally inhibited by the extracts from young and adult snails but is not dose­
dependent. 

'fhe seasons {wet :lnd dry) played a minimal role in the growth rale of both 
control and treated snails beca use lhey were maintained in the labormory; thus the 
environment was cont rolled. The ti me of the ycar and the age of the snails as source 
of the extmcls applied did not serve as a parameter for Hlrialion. The lack of consist­
[~ .i IC~ ' tTl the rcsu'lH:i seems to indicate that both ncurocxciWtory and neurmnhibitory 
subs;;:l: :c~s are present in the crude extr<lcls, There may be factors other (han ihe snail 
;-ltl; :ii' n'lC ;). i'}nro; ()ftht; extract and rhe time ortlle year oftre~f1nent that innucnce 
C'nhancf.~m~ut Dr in..llbi tion of grcwth 
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Conclusion and Recommendation 

Cerebral ganglia extract generally inhibited the growth of A. [utica. The not-so­
consistent result may be due to the fact that the extract was not purified. It is possible 
that the bioactive substance may not be effective if not purified and applied directly 
to the neurons. The amount of the extract might be too little to elicit such effects, in 
the isolation of a tetrapeptide from the cerebral ganglia of A. [utica they were able to 
isolate only 5 mg of Achatin-I from 30,000 snails (11). 

It is recommended that the extract be purified before it is applied to live 
specimens and further characterization of the extract must be employed. 
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