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Vhm hhnI 1(11HH'tSlime of Mm> dor? hoafaeona*

{ :*oaiani# 1355) has been reeo&nlsod for ^ears* It was

with this apeoioe that bosss {10985 disecflroroa the ehln ponstrs*

tion of the infective larvae as a saode of entrance into the host

body* still ^Teeter ei^lfieanee was attached to this paraaifes

•hen wells (1031) found that* in feodlnc# the dog fvoofceom suefead

blood for a oaneidersblo period of tl.* after ^sncturlnc the

intestinal eel! end Injesting snti«K30S£ulln Into the wound*. ?9v

found that t :& tram not only filled its iatostine with fresh

blood* but continued ite oueliing activity until t'6 blood ooeod

out threu£i ite anus end feriasd a peel around it» In fe t, elle

(1951) found that e elngle adult worn in the gut of e dog night

dree about 0*8 ee of blood In 84 hours*

As Is known* ether phases of the life cycle of title «om
Include the pssaing of thin<»shallsd egos in early oleevsg*

ategsa with other voided asteriel to the aoist earth whore

hatching occurs. In 10 to IS hours* aost of the ogn* hsteh into

r (Sbdttlfora lsrvas (about #86 net in lengt The larvae feed

end raoaln in aloes prsKluity to their food of bsoterie or

rtsssylsii organic ostter In this first stsgs* neooy (1969) found

that mm neoativs rod-o aped beeteris were ti» essential feed

of the larvae in Oovelopine; to the infective stags*

oee larvae have been observed to fjrow to elraoet twice

their original length In sbout 98 heurs after hatching* 7l«y
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then raoult by a ieddian their euticular covering and rater upon

tiaolr second etege of larval developcwnt. the non~feoding

filariform stage in the soil*

tJhder suitable conditions of to iporaturo end aslaturo, the

larvae in this stage rer.ioin at t?*» surface of tlno upper layer

of the soil xaostly within the first half inch of the surface.

Cort# Aeltert, Augustine audi Payne (loen) reported on the acti-

vities of infective huoan hooitwora larvae* Bcoator aaerloaaac.

in the soil*

As long es factors for life rooain favorable, the filoriforo

larvae retain t!x»ir position on ttie surface of soil particle*

singly or in polyp»like aasses presumably to await contact with

their itost* But, if, for oaca plo, dryness ensued, t icy nitrated

back into the soil* 75 ie lateral aleatory activities of hunan

hoofcwora larvae were described by Augustine (19£f>), end tbe

vertical aoveaent by Payne (1022). The burial of larvae at

varying depths and their ability to aigrato to the surface

during periods up to six weeks were studied by Aeicert (1523).

Larvae lived in the soil up to 50 days*

Tbe life cycle of A* f*ffiftffBjfr as here traced, is eonpleted

with fy& infection of the definitive !*ost, the dog* Allowing

In penetration or oral Infection* t!ns usual nigratory routes

taken by tbe Infective larvae through tbe tissues ef t!w host

>wm included the lungs end resulted in their eventual establish*

oent in the suall intestine* jnce in the intoatine, the larvae

undergo a 3rd and a 4th zjoult and nay reach maturity

•



In recent years, a bean found to be pro-

appeared la local antes! clinics and hospitals, kn incidence

of 61.6 per cent of too© noaatodee la 08 eats frost eastern

Kansas bee been reported by Aouert (1941) • In the seno area,

Aekert and Furunoto (1949) found &• cnidnu
jft

in 109 of 131 cote.

The recent eueeees of IHarer and aeeehaape (1943) in fclll-

in€ "'"^TfftlB bfetolytloo eyete by the application of eeetio

sold In huoan stools end the high Incidence of eernlvore hooto*

wefus in tiiis ores xoo. &o see present invee»igevion«

. .;:: : , . ,h; ..'..:-.„.

Efforts to control a • fftTtfiffiffl
iMwa b *1* directed princi-

pally toward treatment of tl* Infected host by the ednialstratlon

of en antholnlnthle* n jo reroovel of aeny hooiworas from en

enlaal bee been readily achieved, but to raoove all hnrt—ouc

froa a heat baa been difficult. Other efforts toward control

included the developoent of lanunity to this parasite within

the hosts, and soue ohonleel treatment of kennel runways and

ether lnfeated soil*

Oldt, in 1980a. aa reported by Cert* Grant* Stoli, et al.

(1906) found t!mt m par sent meuaixm sulfate, stone lino,

ciiill nitrate or gypsies acted lothally on huoatn hootosora larvae)

in stored night soil in South China,



The delaying effect of ma eater on the uovlt^aent of ova

and lasnmo of Ueoator aoarloaraai see observed by Cnldsoll and

Caldeoll (1307). | noxt year, Fischer found that AncyXostopSi

duodsnele larvae in the noil of sine latrines were isillod by

aodiutt chloride brine, m, also, reported tiafc e few ninutes*

treetasnt eith varvlnR esMttttas of 10 to 00 per cent concentrations

of sodlua o lorltfc solution acted lethaily on ova at Aneyleatonidac •

Panoo (1333), as reported la nololnthologieal Abstracts

(1035), tested the offoots of various ortiflolal fertilisers on

ti** developasnt of ti» fro© living stages of Anovlastoae,, m
found that all sueh fertilisers retarded the dovolopraent of

eggs and tiaat one per oent or less of oalolun oyeneiaide and

ferrous sulphate killed liotohod larvae in a fee hours* HS point*

ed to the suitability of toe usage of ferrous sulphate slnos it

added value to t m soil* Us also :«occxvionded the use of oelolua

cyanaiaids for sterilising htssan feees against ! iookwoivaj•

The action of oaldust oyanaaldo against the froo stages of

&• JBKstflHs w«* reported by Hoesi (1995)* Ii» stated tiiat good

results had been obtainsd by treating infeoted dog feees eith

calcium eyanaaide in eater at the rate of eight grans of cyananide

Das oac^i UBsj pi I or sjisjejaaji

Sfceverol and Qorny (1935) and de Glorgi (1936) found that

calciura eyenataide ens effective in destroying anlaal hoofesofa

larvae or preventing the hatching of ova* They agreed that s

0*9 per cent solution of calcium cyanenlde was lethal to

Anevloataaa ova and larvae*



Tlie hope that various solutions of aulplmr mi chorine

s&ght be usod to kill cither lnfoot.lv© larvae or adult nematode

parasites was expressed by LaPags (1935)* Ba lied shown tlx*

alpha? and chlorine in ecext d*si»ieale could exort Important

influaoowi on the sneat"iln£; and ox» .oatlmont of larva**

Underwood (1935) law shown %iat tho sprinkling of ft

saturated solution of oodlun ehlcrldo in mem wiaar* doga are

Isept proved satisfactory In protecting do#i fron infection with

&* TtflfllsaT HPadiootion of ttxtse larvae in dog isranels woe also

studied by KoCullouoh (1336) • Si found that dilute solutions of

lye would rid the iomnals of ^nevleata^f larvae*

widespread uaa of aaonen salt to kill hesaan hootarorns in

sxtnea was noted by Paraell (1937). ;•<** amis year* iiaovakaja

perfwtasd numerous viability testa on the eggs of dag Ivookeorm

in vitro, and an the ground, using solutions of phenol* with and

without sulphur and corrosive sublineto. rM reported that |fep

ova ware IdLUod on the ground in about tinroo days by copious

irrigation with five par oent phenol* The effect of various

solutions on holsftUAb eggs in feces was studied by Scott (1937) •

eaael (1030) indieated that 1*9 pounds of sulphur par 100

square feat otlxed with top soil resulted in an cold condition

of the soil* The sulphur and the soil bacteria produced

sulphuric aoid whleh renderod the soil acidic* Experimentally

of assistance in the control of intestinal parasites.

Stony other oheiaioals, in addition to those heretofore
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aentioned, Imsvc been utilised by various invoetieators in otto-.pts

to find one that was applicable to destroylnc developinc nematode

larvae* v or a noro eeaplete review of the literature on larval

stroncylo control, the reader la referred to tie references of

Femell (1330, 1333), Gciaeron (1930) and Levlno (1043).

U&TIiRIAlJS ASD HSnfQDS

*he prelininory steps in this investigation were concerned

with the search for outs t'»t wro Infected with the hookworn,

A thorou^i search rovealed no aniTaala that ^orborod

only those neaatode parasites* As a result, it was decided to

secure two uninfected cats and to etteqpt to parasitise then

with &• m&m umm
Tvq young cats, four or five nonths old, were obtained*

Fecal eatoninstion of these felines by saser and sine sulfate

flotations for a week failed to yield any helalnth o<&s, and

It ^as concluded that the onlssals sere uninfected*

A source of boattravn ova was found in a young feaalo pointer

at the Veterinary Clinic* Pseol saeers revealed an abundance of

fr "lllimi °va in titt» two to eight-cell stage*

The stool an. pies eere cultured in order to obtain infective

hookworm larvae for the artificial Inoculation of the experis»ntal

anicjalo* ?he wotl^od of culture employed was a modification of

the Aekert (192S) and .ruite (132?) technlquea* All the naterials

need in tide experiment, aueh as, the soil, spatulas, dissecting



pans, etc,, were sterilised in an air oven to prevent the

Introduction of amenta tfiich al$it interfere with the experiment.

Dry heat sterilisation was offeeted at a temperature of 350° ?#

(177° ;•) for one hour* The period of exposure was neasured

froxa the tine tlie torporature readied 350° F«

At first* dissecting pens 6.5* by 11.0** in also, were used.

A layer of cotton approximately l#5n in depth was aoistoned with

tap water and placed on the bottoci of the pans* This was dons

to insure a continued mist condition, sandy soil about 0.5° in

depth was spread over the saeistansd cotton. With the aid of a

spatula, the sand was overlaid with infested feces to s depth of

1.25n . -joro sandy soil was eprinlOed over the feces to just

sewer It and *—*»—''* ehareoal* in turn, was aoread ewer the entire

culture.

Animal charcoal was used to prevent cruet fCroatian on the

tope of the cultures due to the evaporation of water* and* also

for the ease which it afforded in observing larvae that migrated

to the soil surface.

The two dissecting pen cultures thus prepared ware placed

in e laboratory room having a tscperature between 00*90° •

fbsy wars overlaid with portions of ordinary window screens to

prevent oontssilnstlon by flies ssd other insects. The pans vers

placed in a shady corner of the room and observed dally for

proper ooioturo. Care was taisan to keep the soil mist but not

saturated* The cultures required no further attention*

Large matfrcrs of larvae were seen on the tops of the
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cultures about six daye after they wore prepared* The larvae

ware Isolated from the soil with the aid of the Baoraann

apparatus as codified by art. ot al* (lose)*

The tap layer of t;*o cultures (about 0*5" to 0.75") was

aorapod off with the aid of a spatula sod placed on a double

layered doth gauss la en ordinary tea strainer having a taeah

of 30. A funnel with a diaoeter of four inahss served as a

reoeptacle for the strainer* The funnel ess attached to a ring

stand and had a pises of rubber tubing with a pineh claop on

the ether end. litem water (about WSP P* or 80° c«) wss added

to the funnel so that it roes about 0*5* above the layer of

gauss When Was sHrsTiisi 1 was put in pises* The ester was allowed

to oool to about 104° F# or 40° C* before the strainer was placed

in the water*

To facilitate the isolation process* the culture was left

in the Tnarnswn apparatus ewer night* The larvae, which were

attracted by the wenafth of the water* ntgrated down through the

geuso and strainer into the eteu of the funnel* The nssh of the

strainer and the double layer of cause served to prevent* to a

large extent* the passage of sand or other debris Into the water

containing the larvae* On opening tin- funnel cleup, the larvae

psseed in the fluid from the funnel into a tube after whloh they

were ooncencraeea oy eentrxru/;ing»

To induce infections* sets were orally given approxi-

aately 10 co of the eentrlfugod solatien with s bulb pipette* Ho

attenpt was nsds to sseertsin the nunber of infective larvae that



were introduced since it wee desired only to acouro Infections.

Dot i or tlas aniraals regurgitated five oinutos after

inoculation. It t!*n woo decided to infest the onlsmla* zaost-

oeel with a sriallor voltsae of tho eentrifu@ed solution* Tlie

larvee»polluted =ioat ftX«o caused the aninalo to vonit after the

intake of a ftow bitoa.

Portions of tl* oentrlfuGOd solution wore treated with very*

lag amounts of artificial gastric juice and observed under the

dieseetlne wloroeecoo (45x) to ascertain if the caatric tuioo

of the stoneoh would have any perceptible effect on the larvae

in the oral feedings* Artificial gastric juice was carte as

follows* one part of O.S per cent eoaraeroial pepsin in two

parts of 0*6 per cent hydrochloric acid, no pereeptiblo offect

wee noticed after inspection at intervals over a one-hour period.

The roon temperature wee 3D° F« It wee concluded that costric

juice ited no offect on tiao larvae* Hence, tliore was e

possibility of larval penetration of the stoneeh eueoea.

It was decided tlien to inoculate the aninolo subcuteneously

with larvae by aeana of a litypoderndo needle. A 10 ec syringe

with e 28 gauge needle wee vvapwod for inoculation* The oats

not shaved, nor was any alcohol used* Both of the eats

given three subcutaneous injections of varying doses of the

centrifuge* eolution into the side behind the forelcge. 36

difficulty wee encountered ee with the oral inoculation*

The entasis shewed no obvious sysptone free the treetosnt

with the larvae* Ssaears of the eats* stool sanplee were acdo
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daily to disown the fIrat appearance of hoofeworo ova in t!»

feces or the paiwffl of Inducted larvae* Ova of A* oanlnut

first observed in the stool szioara 15 days after the oral

Inoculations cars given* Daily sassr exairtnations revealed

progressiva increases In the nuafeer of ova aeon with i

vilerosoope* The nuaber* then, bassos suuiwUst eonstant and,

ireforo, It was soneludod t:**t Infections were established

In bot i of tie eats*

Series of saBpsrjUasnts were devised far applying various

ahsnlssl eonpcunds to the fecal-soil cultures* cbexaieal

swajwniwjfls, were prepared In SO per oent oonasntretlone * stool

siii iplos were collected fron the enintals and aas&tinod b; tlie

direct sassr Method to Insure the presence of ova prior to

performing any tests*

The preliminary end series experiments wars pv*pam&

•soording to the aethod previously outlined with ninor variations

ss follows* Petri dishes were used instead of the dissecting

nsfis because thsv allowed nere aeeurate ssaiselstion of ths

astorlals* The bottom of a clean Petri dish was lined with a

layer of cotton about 0*£S inch tv\iek for absorption of water

to keep the culture taolst. The eaaunt of water was calculated*

A layer of sandy soil about 0*5 inch In depth was sprimdsd over

the aoisteosd oottoa* feces containing eve of A • ^H^gsl *»»

spread ever the soil layer with the aid of a spatula* Soil was

then sprinkled over the fecal layer to covor it* water from the

was sddsd with a lOal pipette to nate the water conoen*



twitIon In the culture 90 co (tacinr. Into account the water used

to aolsten the eotton, usually 10 00} . .0 entire culture we*

covered with animal charcoal ea mentioned previously* With the

aid of forceps* the Petri dish was placed in a finger bowl having

a disaster of 4*5 inches and a height of two inches* The spaas

around the Petri dish was filled wit:: water nearly to the top

of t so dish to keep the humidity of the culture constant* sad to

prevent the escape of larvae*

an experiiaentGl culture also was prepared* The proooduro

was the wans ss that for the eontrol culture outlined above, except

for tlte addition of the ahetaio lo to he teefced and the aoount of

water applied* The axperinent&l cultures had 15 ec of SO par

cent test substances diluted to 30 oc to sat** up a 10 per cent

concentration of the ehaaieala to be tested, 6 oe of SO par cent

vast substanees diluted to 24 cc to mate* up 8 per cent sonata*

tratlons and 5 so of 80 par oent test substsneos diluted to 24 00

to safes up 8*8 per cent eeasantrations* In hot:, the eontrol and

experlaentnl culturee* the total fluid content was always SO cc*

It was found in preliminary cxporioente that this eoount of water

produead optiaal eonditlons for larval cultures. The wator

applied to th* cotton layer was Included in this araount in each

culture* The application of water and of the shenleal test

substanees was dens vi I aid of e 10 cc pipette so that

drops of the fluids used would bo retlttr uniforaly spread throur: -

out the eulturss*

Larvae ap eared in these eulturea at varying interval • lie
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prollataary toot eulturoe required flour to mix days flop the

&ppeerenoe of larvae, while the series esperiiaenta required

periods ranging froa five to nine daye* with tie appearance of

tl*e larvae, uao wee raade of the Baoraenn apparatus to isolate

the® Aran the focal~s0il culture**

The roeovered larvae wire counted la two ways. ?he choieo

of tie acthod wee deteralnod by the numbers of larvae isolatod*

«or wemp uuuMP en ceBfjawwe&vexy bwb***. ene juu'vue were oouu*eo

by withtirewing tljea Individually flrua the solution witi the eld

of e bulb pipette.

If large nu&bore of larvae ©ere pwccciit* a dilution counting

asthed wae employed* This required the use of a 3** by 4* elide

end a 1 sCL pipette graduated in tenths of ft olllllitor. The

larvae ware tailed with 10 per eent fomelin, pipetted into

centrifuge tuboe end centrlfuged at slow epeed for IS sstnutos

after which the top one-third of the fluid (about & oc) wae die*

carded* Thie served to concentrate the larvae.

A circle with a ateaeter of approrisetely 2.S* wee aade on

a 3* by 4" elide with e red saarWtag pencil* Within tho large

circle along the periphery* flee ericll cirolee each having a

dianetor of apprcadUsfttely 0,S* were drawn* fheee were labeled

The solution in the centrifuge tube containing the dead

larvae wae shaken vigorously to obtain an even euepension of

larvae* A portion of tho solution wee drawn at once to the 0*5

&1 aerie in a 1 ml pipette and quickly very ssaall drone aero placed
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wit tin the circles A*n* etc* 1th the OEitiro fiold in view*

oouritirig with a low power lona (45s) In a dissecting xleroeoope

was facilitated and repetition reduced to a ainiswEi* © larvae

in the voluoe of the solution put on the slide war© counted and

tha average nuabor pay all Iilltor of solution was detorained*

This was considered aa the dilution factor, and when applied to

the total voluoe of the aolutlon containing the larvae gave tha

epppoxinate utaaop of Xsrva© present In t'io ontlro solution*

The chenleel testa on counted larva© required another

variation in technique* ?oroalin waa not added to the eolations

since it was desired to .ave living larvae* The larvae vera

pipetted Into centrifuge tubes and t:*e entire scrapie waa

eentrlfuged at slew speed fop 10 ainutoa* The eupematant fluid

was eulb»pipotted fraw the tubes until only an inch of the fluid

remained in the tube* Tide waa put oa a 2" by 5" slide in drops

with the aid of a 1 al pipette* Pour drops usually were placed

on a elide* The larvae were counted with the low power of the

dissecting aloroeeope* %'mn the eountod larvae approximated 100

en the elide* they vera weslied off the slide with water froa a

pipette into a Petri dish with layers of taoletened cotton and

soil* respectively* Care was taken to include the a&ouot of

water need to wash the slide In the determination of the total

aolutlon applied to the cultures so that the ehealeal dilution

factor would not go awry* .'-.ore soil waa than apriniOod over the

culture and a thin layer of aninal charcoal waa added ae in tha

other teat culturoe*
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Caution was exercised in preventing *&m& larva© from

being introduced Into the soil., £ervse that did not move were

arbitrarily called *deadl,
# These non-natlle larvae were reooved

from t^aa slides with a needle so fc^iat possible re-entrance of

•deed* larvae did not occur*

Sao eueh larval cultures wore prepared for each cheaioal

teat* One was a control and the attar a teat culture* The

asaount ef water in both oaaea was taken into consideration so

t iat tbe dilution factor of the chorales! wee ascertained* ?tor

a 24«hotcr period, the larvae were isolated by tlie THienimin,

apparatus* the fluid centrifuged to concentrate the young warns

and a count was aede to determine their relation to the original

nus&er applied to the cultures* The percentages of recovered

larvae were coaputed. Analyses of the percantagea of the test

and control spooiaens led to the possible relation of the effect

of the various ohoalee!* en the larvae in feeel-sotl culture?

•

MOM

Preliminary Tests

Prelijadncry testa were performed prinerlly to detemlne the

choice, concentration and aaount of the ehoaioal that was to be

stressed in this study on the cheatoal control of the developing

larvae of 4* caninuBU Thee* reaulte are shown in Tables 1 and
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The results of tests of sis fflWipwrsli fivelv weak orasnlc acids

and two usual constituents of f©rtilisore are presented in Table

1* The feces nave not weighed nor was any ottoopt saado to count

tl» nunsber of larva* in ths controls sine© these vers only

prelicdnary tests* Larvae* torovor, ©era counted in the experi«

issntal cultures and coopered to the large nuabers ef larvae

found in ths respective control cultures*

it was found that all the chondciOe sisown in Table 1 bed

en inhibitory effect on tlie developing larvae of the dog and eat

hookworia* The chemicals were applied in ID per cent concentra-

tions la each case* Two toots with acetic acid and one with tri~

loroaeetio acid isAlled all larvae* A third test with acetic

ecid shewed only threw larvae ooopered with the lorgs nudberc in

the oiiilsnlsii Oacalic and citric acid also gave quite good

preliminary results* The other eoopounds, such as, lactic acid,

tartaric cold, sodiua hydrogen phosphate and exxaonlum sulfate

permitted acre larvae to survive*

The order of offectlvenees of the essswaaals tested was

aeetlo acid, trioliloroeeetlc acid, oxalic acid, citric noId,

leotie acid, tartaric eold, awoniun sulfate and sodiua hydiogjan

jfp*.
ja»^*W j*<--*^a*«*/ #

The data In Table 8 ooaprloe tlie results fron the second

group of preliminary tests on the eoapounds tested in Table 1*

and additional related compounds, such as sodium acetate,

oelelua lactate, lead acetate, ferric acetate, e&yl acetate,

sodiua chloride end aanganeee ©liloridc*
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foe fees* were weighed end the nuubor of larvae per gram

of feces ess computed In t » essperlnontel and control cultures*

Interpretation of the numbers of larvae shown in Table 2 revealed

tliat acetic sold in e 10 per sent concentration killed nearly ell

tlie larvee in each gram of feces* Ttio control culture aiowod ft

recovery of 1039 larvee per gran of the ©tool epeelaen* Tim

number ef recovered larvae per gran of feces after the application

of acetic acid continued to be ssasll ae use similarly found in

the previous eoetio acid tests* A five pw cent acetic acid

application acted somewhat similarly to the action of a 10 por

cent trie aoroeeetlo eoid test* Aswantun sulfate and sodium

hydrogen phosphate acted ejuitc letlially in 10 per cent concen-

trations as sheen by the numbers of larvae In the experimental

end control cultures*

The related compounds ef eeetie acid proved to be not too

effective* the following corapounds in 10 par cent oomoeofcratione

were less effective then a S.5 pw cent concentration of acetic

aoidt calcium lactate, lead acetate, ferric acetate, emyl

acetate, iMftnBiiwies ehlorlde end sodium c:aorlde* Sodium acetate,

however* fared oomparatively well with 10 pmr cent concentrations

of tVse otliar organic aeids In Its action*

The order of effectiveness of the compounds in 10 per cent

concentrations vast eoetio eoid* smmonium sulfate, sodium

hydrogen phoephste, oxalic sold* trichloroacetic acid* lectio

acid, citric aoidt tartaric acid* sodiua acetate, lead acetate*

manganese chloride* ferric acetate, calcium lactate end amyl



10

*he nuabora of larvae recovered fpo» the control culture*

varied fpoa 1,435 to Ct213 recovered larvae pep ^evb of fooea#

Feasible factor* fop tl*ae vapiatione will bo considered in the

...»

Fffeoli of Cheaioala on counted Lni *no

Table 3 records the effeet of six o;»nfaalo on counted

larvae introduced into soil cultures. The concentrations of

the ooeipounds that were ectployed penned fpon C.5 per aent to

10 pep cent. It le aeon that eoetio acid end lactic eoid In 10

pop eent eonoentpstiona killed ell larvae In one test. The

oontpolo elbowed a larval pep©enfca@» recovery of 91.5 end 70.3,

peepectivoly. Aeetlc eoid acted letimlly on all but too larvae

out of 110 in another toot. Bighty-two out of OS op 83.8 pep

cent larvae were recovered in the control culture. The 10, 5

end 8.6 pep cent eonoentpatlona of eoetio eoid anted hop*

latuellv en the larvae than did any of the ot:»r eatqpound* in

verioud concentrations* The lot!*! effeete of 10 pop eent eon*

eentpatlona followed in thie ardept acetic acid, lactic acid,

trio Ooroaootic acid, citric acid, oxalic eoid and tartaric eoid}

tf iile five pev cent oonoentpatione revealed thia opdepl acetic

eoid, trichloroacetic cold, citric sold, oxalic acid, lectio

•aid and tartaric acid; and ooneentpetiona of C.5 paa^ eent gave

a orders acetic eoid, lactic aoid, cltrio acid, oxalic oci ,
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n

tartaric acid and triciaoroftootic acid. 7b* per cent of larval

recovery in the controls winged fron 70 per cent to 94 per cent*

Test <m ?Jor» Stages Affected by Acetic Acid

A teet wee aede with eeotlc acid to ascertain w:*>ro lie

lethal action took place* 9an per coat concentrations of acetic

acid were employed einoe that wee found to be the nast lethal.

the cultures were isolated by the ftmmmm apparatus on the

first, second, etc* to tie fifth day After the culture* were

preperecL, oontrox cuivuree axso were is'wjjswwflg tos rocuxtse

ere given in Table 4*

It was found that in the first and second dey*s Isolation

l& the tieeraaon apparatus that no larvae were recovered from the

experimental cultures* The controls yielded S end 54 larvae,

respectively, The third day revealed five larvae, the fourth

day abased two larvae and tlie fifth day, 15 larvae from the

treated cultures* a nunber of larvae recovered froa the

respective untreated cultures was 180, 43S and 14,560*

These results Indicated that acetic acid retarded the

developaent ef the ova and, also, acted on the larvae that

subsequently were batched.

Series Ks?perlaenta With Eight Chealcale

The series experlnents as depicted la series 1 to (Tables
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5 to IS) vera carried out to chads the results tlmt were obtained

with t<* eight newt eneoessful cSsasdesl eonpounds tested* x^ve

teets were arranged for seen conpound» eeeh with e 13* & end tv

par cent eiwaaleal application* S^ifteen toots sere perforaed

with each ehexs&eaX eoog>ound# In addition to respective control .

merles 1 (Table 5) shows the results obtained fron the

amplication of varying concentrations of aeotie acid* ?hw 10

par sent concentrations killed all larvae In two tests and all

but 1* 4 and 11 in the other three wests* The average nusfeer

of larvae recovered per grass of feces In all five tests with

10 per sent acetic acid was less then 0.3, whtt* 1403*9 was the

average nuafcer recovered in ti* respective controls* The

investigations with five per coat concentrations of the acid

revealed an eyare&a resavory of 5*3 larvae per grass of feces end

an everege of 1643*6 larvae in the controls* The 0*3 per cent

concentrations* saenwhlle, yielded an averags r-eovery of 42*1

larvae end the controls an average of 1430»£ larvae per gram

of feces* These results not only confirmed the preliminary aem**

but also showed that acetic acid was quite let-sal to larvae of

h* £*JaaawTs UB°er the conditions of this investigation*

Trlshloroaeetie acid wee the reagent tested in Series 2

(Table 6)* The 10 per cent concentrations of the acid applied

to the experinental cultures indicated an average recovery of

7*1 larvae* the five per cent concentrations sn average recovery

of 16 larvae and the 2*5 pw cent concentrations en average

recovery of 70*3 larvae per f$ro» of feces* on the other hand*
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V.a rcspootive controls yielded the following averages or Xorvae

per grea of feces* 1633,2.* 1664,4 and 1024,7 . Trlcliloroacetio

acid HeJaj slowed praolse of o possible application In the

control of the dog hoelejasw,

The third series (Tabic 7) with aodlua ijydroQsn phosphate

dioeXoeod en average recovery of 12,6 larvae In the 10 per cent

concentrations* 21.5 larvae in the five per cent eonoontrationo

end 000*5 larvae per gram of feces In the 2.5 per cent eonoen*

tretions* The average nussfoers of larvae found In the controls

were respectively 1629* 1655,4 and 1052,0 larvae per gran of

feces, Sodiun hydrogen phospiiato showed earn lethal action on

the hoofcporo larvae* tiaough not as uarksed ae the previous two

ehenioal eonpounds,

Arnoniua sulfate experimental cultures In Series 4 (Table

3) revealed an average recovery of 15*5 larvae In the 10 per

cent concentrations* 50,0 larvae In the five per cent conoon-

trations end 806*7 la^-vae per gran of feces In the 2.5 par

seat eoneentratlona employed, T!» following; were the related

findings in the controls: 1039,0* 1501,2 end 1502,6 larvae

pt» grea of sample used, The results with aanonlun sulfate

revealed tliat thie ohaoleal was sonowhst similar to sodiia

hydrogen phosphate in its action on the larvae.

The application of lactic acid as shown in Series 5 (Table

9) displayed an average of o,o# 20,4 and 94,0 larvae pei? gram

of feces in the 10* 5 and 2,5 per cent experimental cultures,

respectively, Efawjsruiio* the control cultures revealed an
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average amber of MM*** iC33.fi and icsa recovered larvae per

nraxa of the epeoinea* Lactic acid* like trichloroacetic cold,

wed pros&se aa an agent for onical control of _.

series 6 (Tabic 10) Indicated ttH results fran the appli-

cation of oxalic acid. Ton* 5 and 8*5 per coot, coneentretlone

yielded aa aearam of lo.i* 27.0 end 110*9 larvae per grant viille

o respective controls produced 1044.7* 1075*1 mid 1075,5 re-

covered larvae per gran of feeec. Oxalic acid acted lite) aodiua

hydrogen phosphate in its lethal action on the larvae of the

HHttM BSSSaVaseeji

She reeulta with citric acid in series 7 (Table 11) Indicated

^peeanip1 ^pn^nv w w^^^e* wawj^ew 4^e-—,'v. i^a» «e.^na» vraw^^ ar—^^w%f ^vaws»"w ev^."^'*'* ^— a* ^#*w» *a>** ^*»^i#

ehaaleal teat cultures were 1SJ.C, C4.5 and 135.4* with the 10,

5 and 8.5 s^hp eent eonoentmtione. The per gran recovery la

the eontrola were 16G0.5* 1030.& and 1027.3 larvae* These

,te Indiaated that citric acid frilled sons* though not all*

Vtoolerern larvae.

The final eenpeund tested «m illustrated in series (Table

12) was tartaric acid. Its action en the developing feme of

4* oeniattB shoved average recoveries of 13.4, 73.0 and 145.

larvae par gran* reapeetivoly# ae cosapared with averages of

1037.5* 10; 0.1 and 1670.1 larvae par gran of feces in tlio

controls, Tartaric acid, t aio, reeonsled oxalic and citric

acids In its action on canine beslaver* larvae.
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7b* results of tests with 15 cheolosl csefMead* on the

larvae of trie dog and cat hooltsoria, &# S8&8SB& *° £****~*<»3&

eultures revealed sons lethal action In all the tests* The

lethal effects of seven of the eeopounde were so low tlist no

further consideration «ss given to thea* tfhey seres soditss

acetate, oalciun lactate* sodiuaa chloride, lead acetate.

On the ot*ser hand, eight of the eoopounds used in the

preliminary teats eppeered to be quite promising. In tests

with 10 or 5 per cent eoneentrations* the lethal act* cm of

acetic aold on the larvae ess very effective! that of trlchloro*

acetic acid and lactic sold was mteworthy* Concentrations of

10 or 5 par cent were found to be seoewhat less lethal to ths

larvae in t!s» tests with oxalic acid, citric acid, sodium

hydrogen phosphato, tartaric acid and aiaraoniuo sulfate*

memmm

Basmlnstlon of Kiyo results an the eonpsrstive effects of

the various ehesaioal compounds undertaken in this study revealed

that only seetlc eeid was narhedly effective in the control of

the developing larvae of £ ceninun* ?he larval survival in the

experiiaental culturee was found to be approxlmtely 90 per cent

less than that of the eontrol cultures. These results with



acetic acid «pe nearly in *gpmmtob with those of tievine (1940)

who found that 10 par eent and 5 pop cent concentrations of

acetic acid killed all horse stroagyle larvae tested la feoal

MwMPWaP

The effect* of sok» of the other elma\eale tooted la this

Investigation coopered favorably a"- «*» found by otx.«r

vorlsers* She results with awaoniua sulfate oonflraed those of

Oldt (19SG), alio found the compound to bean active canst*tuent

in killing hussm hookeum larvae* Also* Pease (1033) revealed

hvdro«ea Bheaabate* retarded she development of ova of Aaevlo*

stosaidae* The results with oaalio acid vara in acrssasnt with

these of Levins (1040), who found that the compound irilled

narse ssroagyie larvae* Toe otwisr sshhhumis* as far as aas

toan% have net been tested ssparlaaatslly for liillinc >»ooia?ora

or ether strongylo larvae*

While the aids difference between the auabor of larva© Was

severed frost the esyertaeiital cultures and that frota tlie controls

ia significant, there doubtless vera other physioo-cheEdcal

faetora involved besides the aetiea of aeetie sold in killing

the larvae ia the cultures* nevertheless* these factors would

be present ia both the exporimntca sad control cultures* end*

hence, should not alter aarfcedly the aaaparative reeults*

*The findings of Levino oataa to the writsr*s stteaticm
after the present investigation had been convicted.
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An investigation woo aade of the poasiblo lotiial offeoto

of acetic acid and eouo otlier olsaaicol compounds on larvae of

u;» sag ens «« jareneee^^ qSKSiSSmSBbI Jtteetttttt *** *i»i»* i **•!***

culture©

•

o aooraee of bookeorai Oflgw were voros In two young raalo

©ate vlilah ware arfcifielally Inoculated* F*&rvoo vere recovered

fron foc&l-ooll cultures with the old of the Bawwein'i apparatus.

In the proiinlnory tacts and the eerie* oxperlasntc, the

oaajioiinrt aoat toxic to the larvae of £• oanlauti was found to be

aootic aeld alnoe It billed the most larvae In ooneentratione

ranging frora 8»S to 10 pop eent*

Beeulte on anfojeotinc counted larvae introduced Into soil

tha ooMpounde, aoetic acid In particular, noted to eorao extent

ve&e^raH* wee^a j*sepv jpsav }

Thle Investigation revealed that the application of 8.5 to

10 per coat concentrations of eoetlo acid to focal-soil culturoe

In Petri die-lies billed about 08 per cent of the larvae of &•

aeeults of toeta with 15 ohexsleal coapounda showed sooa

lethel action In all tha teste* joarantlv* 10 of tha oonDOunde

vera tooted for the first ti&e on hoobwottn or oti«av etrongyle

larvae* Ttsay worst trlel&oreseetic acid, lectio acid, tartaric

acid, citric acid, aodiuct acetate, ealciun lactate, lead eoetato.
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The isitiheap MHnaHmftaiw tHBlitftff'KI fUtniwe hie frvtoMiortnnon to

J* B« Aciaort fop ausceeting the problen end giving esalstanoe

throughout the stuSyl to Dr* A* H» Boir&mwi of the school of

Voterlnsry liedieine for asetatenoe in l&ooulatlfir the ejoperI»

Dental enlttals and for the use of certain equipment} end to

&re, L* n* Petri for suggestions on the typing of tide thesis.
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