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THE EFFEdTE OF AVTI-EG? JELLY REFUF

ON COLL”TIC TFTG E323

by Gary Reynond Poirier

Treating normal uterine frog ears with anti-err

Jelly serum will reduce the percentare of eges that

will cleave (ihaver and Berch 1960). This is

similar to the effecta noted by Tyler and Brookbenk

(1956) using sea urchin eyes treated with a serum

made acainst fertilizin (the Jelly coat).

The present eXperiments are concerned w4th the

effects on the fertfilizability and cleavare of

Eggg niniens Echreber coeloxic er~3 treated with

anti-eat Jelly serum before the deposltion of the

Jelly coat.

Appropriate doaee of pituitary glands were

injected into ferales which previously had had thefir

oviduct; reroved. de coeloric eves thus obtained

were treated with either e5? Jelly ant13erur, non-

inrune rabbit serum, or full strenrth Holtfreter's

solution. The treated ewes were traneferred into

overectorized, pituitary stimulated hoeta for trans-



port down the oviducte and the deposition of the

Jelly coat. The treated egfs were renoved and

inseminated. The results were recorded as percen-

tagea of ears which cleaved.

The data suggest an effect like that obtained

when normal uterine egos were treated with eye

Jelly antiserum. That is, a significantly lower

percentage of cleavage was obtained from the coeloric

eggs when treated with the antiuegé Jelly serum than

with either non-immune serum or full strength Holtfreter's

solution.
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I NT???DU C TI ’lN

ne Jelly coat around Amphibian eqas plays a

maJor role in the fertilization process. Jellyless

eggs, either before the Jelly coat has been put on

or after the Jelly has been removed, either by

cherical or mechanical means, are incapable of

being fertilized (Bataillon, 1919: Hugh, 1935:

Kanbara, 1933; Tchow.3u and Wang, 1956).

Kanbara (1953). using the toad.§g§ghvulaaris

forwosus, found that the second layer of Jelly

from the egg surface, the C layer, is neces ary for

fertilization. Glick and:3haver (1963) demonstrated

in.§aga niniens that the farther the egr proceeds

down the oviduct, and thus the more Jelly the ens

has collected, the more likely it is able to be

fertilised. They have interpreted this result as

indicating that Species-specific components, put down

in the lower oviduct, play a maJor role in the

fertilization reaction.

However, Jellyless egés will develop partheno~

genetically after inoculation with a cellular constit-

uent (Bataillion, 1919) or by the introduction of a

blastula nucleus (inbtelny and Bradt, 1961). The

later investigators observed that coelomic e373 developed

1.



2.

more norrally, after the nuclear transfer, when they

were inserted into a Jelly envelope taken from a

uterine e57. Also, Thivers (personal conrunication)

has deronstrated hat body cavity eggs of‘fi. niniene

can be fertilized if inseminated with a Sperm suspen-

sion that was in previous contact with norna Jellied

eats. He obtained about 20 percent cleavafie.

Fambara (1953). working with 2,3. ferrosne,

has swgrested that the cherical composition of the

Jelly may not be an important factor; he claims

to have obtained fertilization after inseminating

deJellied e533 re-enveloped in a coating of 6 percent

gelatin, indicating that at least one of the functions

of the Jelly may be to act as a substrate for a

thigrotatic reopense for the sperm. There is no evidence

of this in any other species. Fatagiri (personal

cornunication) has not been able to repeat Karbara's

results even with the same species of toad. He has

however obtained some data indicating that fertilization

is possible when only a small arount of the Jelly coat

is present around the ears.

Good and Daniel (19h7) obtained a srall percentare

of cleavage when they treated Jellyless newt (Taricha

torosns) e3~s with a very dense sperm suspension;

 



“one investigators have s:~*o ted the pos fbility

that there ray be in-terectind substances of 0fi”3 and

perm necessary for fertilization. Tyler (193?)

has surrested models for the fertilization reaction

involving cornlenentary sites on the gametes tlflt

not much the sane as enti"oo~;nt'bo.y reactions.

It should be noted that any interference with these

"active sites" or neighborinf sites would affect

fertilization and / or devoloorent.

Probably the first to snz"est that fertilization

may be similar to a scrological interaction was Lillie

(1919). On the basis of L,s Sperm-acclutination

experiments, he introduced the concept of fertilizin

(of he effi) and antifertilizin (of the snare)

interacting in :.ertli zation. Other worhers have

shown sirilar results insnecies of the Phyla Annelida,

Vollusca, and 110 ata (retz 19 37).

Glaser (as cited in lhaver and Barch 1950)

reported arrlutination of'g. nioiens aberrato zoo in

egg water of the sane snecios. huaeroas attornts to

repeat this were nnsacce*ia1 (Pornaten.193.-:

thaver (personal corrnnication). Hewever Bernstein

(1'52) ha is renorted irreverisible aficlntination of

gene claritans Sperm in as? water of the sane species.



It is thought that this is due to the fact that

‘E. claritano jelly is more soluble than‘fi. niniens.

No agglutination was noted however in "egg water"

free jellyless eggs._ Thus it would seem that the

agfilutineting molecule in.§. clarfltane is present in
 

the Jelly corponents. In sea urchins, the main

source of fertilizin is the hifihly soluble jelly

coat (Tyler, 1957). However, Fotonura (1950) has

deronstrated that the eve produces some fertilizin,

which 1e calls cytofertilizin.

It has been deronatrated (Tyler and Brookbank

1956) in the sea urchin that antisera produced against

fertilizin will inhibit fertilization and cleavare.

It may be incorrect, however, to say that fertilizin

antiboaies are indeed blocking Specific sites

necessary for fertilization. They may, in fact, be

attached to adjacent sites and be physically blocking

the operative ones.

Thaver and Barch (1960) noted similar effects

when they treated uterine ages with anti-jelly serum

prior to fertilization. They postulated a barrier

to Sperm penetration produced by the reaction between

the Jelly coat and the serum. Later lhivers and

Metz (1962) rendered the antibody univalent by treatment



5;

zith papain, which eliminated the precfipitation

reaction on the Jelly coat noted by fihaver and

Barch. However making the antibody univalent did

not affect the inhibitory properties of the anti-

serum. 3hivere and Fetz conclude that the inhibition

is due to blocking a receptor site in or on the

Jelly. Whether the blocking is due to an irrulofically

Specific entiren—antihody reaction is still a question.

The locatiOn of the primary receptor site for

the sperr, affected by the antiserum, may be on

the outer layer of the Jelly. qhivers (1962) has

shown by fluorescent-antibody staining that cornonents

shared in cormon with other SpeClGB are located in

the innermost layer of jelly, and that the antisera

most effective in inhibiting fertilization are the

species-specific ones rad acainat the outer layers

of Jelly.

From later worg by ixaver, Barch, and Thivers

(1962) there is some evidence that at leaxt one

component f and in the Jelly coat is similar to one

in the erg. Also, it appears that cherieally dejellied,

fertilized ecca when treated with antijolly serum

will cease cleavage (Corny, 1963). The question aroee



6..

whether the treatment of‘g. minions eggs with anti-

egg Jelly serum, before the jelly coat is depoxited

on them, would inhibit fertilization and cleavafie,

either by occupying a site on the eye surface cornic-

mentary to the antibody directed afainat the era

corponent of the jelly, or by reacting with sites

on the 03: surface complementary to jelly confi,:ration.



FATESTAL LTD FTT"“D3

Two techriqres have been uJed to a

intorferale trcntfer of cooletic ores. La” n

(1L.r;3) injected into ho3t forale: vitally eta nod

coelor’e 9&33 whwch hafi been treotei w‘th ver‘.n3

core (e.r. anti-lnr”e oocyto, non—ir'nne rcb.:it

:erur, etc.) before be‘n: tran ferred.

The preccflnro uzel in this :tnflr wax fieveloped

by irnol:1 313 ”hover (1962). This tecnniqne COflSthS
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A. ="-TZ7'TT“AL P'."="‘C7".TTTTTT 7"” "T“"TT'TC‘T "VTTD'TCT".

JMHDCVtTIEZ

To rerove the oviduct, the donore were ether

anesthetized in a pint canning Jar. They were

reroved when reverent coaxed and a folded water-

i
f
]

oahei paper touch, held in place with a ruhher

‘band, ya: wrapped around their hind 1958. This

was done to keep the frofie irrobilized since 3ome

recovered from the other quite rapidly, soretiree

before the operations were corpleted. A small

incision about 6 or in length was then made through

the skin and the rusouleture dorsal to the forearm

and posterior to the head. he oviduct was grasped

with a pair of forceps and gently pulled through

the Opening. he anterior end, including the

ostiue, was pulled from its attachment, the resentery

attaching the oviduct to the body wall and kidney

was out alone the entire length, and he posterior

end was 3eetioned in the roaion of the uterus. The

muscle layers and skin were then separately sewn

using 5-0 silk eurfiical sutures. The procedure

was repeated on the opoeite site. However, hefore

the second side ua3 sutured, whole 3. ninien3

pituitary glands were introduced into the body cavity
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to evoke ovulation, the number of Flands being

varied according to the season. Three blends

were injected per day for two days dur'na the

winter ronths and two per day for two days as

normal ovulation tire (sprinz) annroached.

Forty eight hours later the donors were nithed

and their body cavities opened. In the rejority of

female: close to 1001 of the egos had been ovulated.

The hosts were nethethized in the same manner

as he donors. An incision about 10 mm long was

made on the abdominal wall over the area of the

ovaries but Just lateral of the median line, so as

not to injure the ventral abdominal vein. Both

ovaries were then pulled through the same incision;

blood vessels were tied off and out distal to the

ligation.

Post of the host ferales were prepared shortly

prior to the time of transfer. A few were prenared

two to three days in advance to deterrine if the

shock of having ovarectowy at the time of transfer

inhibited the transferred egos from reachino the

ovisacs.

The treated egos from the donor were then injected

into the body cavity of the host, through the were
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incision from which the ovaries had been reroved,

with the aid of a syrinre and a blunt number 12

needle. Pituitary glands were then added, the number

varying according to the season, to stimulate the

cilia of the coelovic well and of the oviducta to

move the eyes up to the ostia and down the oviducts.

Twenty four hours later the eggs were strinned onto

glass slides and inserinated with a spore suspension

made up of two macerated testes per 10 ml. of 0.11

Holffreter's solution. The ears were tr,ated with the

sperm suspension for 10 rinutes, after which it was

decanted. The egos were then placed into larre finoer

bowls partly filled with aerated tap water. The eyes

were kept at room torperature and P to 13 hours after

fertilization they were checked for the percentaoe of

cleavafie.

After the ears were reroved, the hosts were

pithed and the body cavities were inspected for

remnants of ovaries. They were found only once and

the results of that experiment were discarded.

B. GETF?AL FETC757?E V“? T33 T”AU7?F? AVE

TIRE; A T1323}: '1‘

The actual transfer process consisted of scooping
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the e373 From the eypozed body cavity of the donor

and pleccin: tron in Full stronjtn Vo‘tfretcr

solution. All of the CT”S were reroved Quickly

since, if teren as needed they would be trenned in

the donor's coe"ulnt?nq blood. They were dividedw

into three betcnct, eecn of which received a different

Holtfreter'e solution, 2) non~irrune eerun, and 3)

an ent”:erfir nronfircd 9""nt e"; 3e

angry erperirente (Table I) anti-oviduct serur,

anti-lower ovifiwct aerur, and oni-unner ovidzct

The e563 were left in the eere, at pH 7.h to

7.5, For F to 10 ninutee. They were then woehed either

with full strength Holtfreter's Solution or 0.11

Holtfreter's eolution and trer-fcrrcd. The controlS,

treeted with Holtfreter's solution alone, were

handle: as tony tires a3 the other two froups.

The order of treatmente was variedto nnir ze en

deletor:ou3 eFFect3 the miért r03‘11t free beinf in the

Holtfreter's Solution for e nrolonjed period of tire.

Levin (1963) Claire that body cavity core can be held

in this way for up to twelve hours with only minor lose

of viability.
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C. (3171777311; 7"73TCIZD'JTTT; I?" 2"}; $7177} £77!) 77‘1"” 5.7772171

Pf"?! "FT“"I-i'

The entieernr was checked for antibodies by

meene of a modified Puchterlony double difF? ion

rcthod (Tbevcr. 1961). The presence of three distinct

con3tituert3, a3 indicated by precipitot’on lines

betwcfn the anti-eh” Jelly ce:um end its honologous

antiserum of tre u3uel entilodv titre. Free iritetio
Q.

.
4

line; were ebeent wFon the no :h*nnc serum was

reacted areinzt jolly entificn3. Three lines were

choien to dercn3trote tc ecti r
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serum been!e tln3re ere et lee37t tint very eeoerete

corponent3 idontiffaklc in tnc Jelly taken From e333

(Trover end Berch, 196?). (7ee Plate I.)

Q

The err-Jolly entifcn was prepared my blending

10 r:. of lyonrilized or: jelly per r1 of O.F5§ Necl,\

b

low we mm:73"» at 957.2. Tlen 1-5 31-LJ.

I

f e rixterc oF téie erti~cn end Freund adjuvent was0

1'1". 1‘1) C befl ”Ta"L10 Inn1l5-Ni'1‘t,‘J b3? tile glib :1 cgvrnij‘a'r zaoylte.

Three to Four WCCFS later toe animals were bled for

enti3nrnv. All acre were frozen until noced after

'
e

"
5being dielzyed are‘n.t Arnoibien ."line (0.65 3) o

‘

A? houre. Fon-inrrne 3eru~ was ..tanod telore toe

injection oF the anti"en.
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corputefi G'f?e0292.2e, D (D 32 the proeuct of x a?d

a factor F take.n from table 10.6.1 in .nedecor, 1956).

This Gofinitcly Skew: that there 13 no significant

‘V

eiffcrehce between the e two groups. The d‘fiercnce

between the effeWe of the 2the? t2ro pa22?: of treatments

were, however, 2°rnlficant (302 arbenfiix) at the five

percent level. The value calculated few the actual

liffor nee between the reams of the effects of the

full strenfth Faltfrct92': Soluticn and the anti-egg

jelly 2cr22 w22 1.26 uLits more than the 022-»:rnndipr
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In CO"DFT n" the porce;12"ez of cle2vafe in Tables

I, II, 222 III ( 2132 see :r2,h I), it C22 b- seen that

a ceneral treni occurfi. Tet 13 1‘22t, PP”2«37C0- 0f

the tranfifcr proceflure Ufcd (one d2nor-one host or one

flonnr-three h22t2), 9723 treated with non—irvune serum

had hfi her percentabes of cleavare than th23e treated

w‘th the anti-er" 3011y 2Tum. ilnco the 222??"13 of

variance cletectcd Fote22‘o2olty 2on" t2e22223t3 and

the 0 test showed tfiat he 61ff0r6“'.3 between the

contrnl 221 the cxhcrirental 32022: were c’gnificant,
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13 ineieated by.:ome 0M) erv3t30n of ihivers (1961).

Th 33 inve tirfleor noted that anti-eff jelly 3orum,

when eh erbefl with ovarian material, prior to

treating uterine er": with it still recsned

inhibitory effeete on fertilizatien. Thus in

efliitien to the interaction between the site. L
}

0 L
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F!

the jelT"1e3: KC Snrlaee aha entibefi.e3 directed
‘-

q

Bietn‘t egg materiel, postulated ebeve, which ceeld

e130 Occur at the surface of jellied effifi, one

we 1d have to pnstulete interactions between compen-

ents in the jelly coat of uter‘nc G333 and antibodies
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ast thee, such as '10 1d tu3.ve been

centeined in ghiver's absorbedti3er1330th t"pe3

of cereenenta Wnuld be conteined1’nt.m enti~ej3 jelly

Bere ufiee in tfie prefient experieents, aha the Que tien

ariees as to the rele of each of them in the fertlli zap

‘ere ob3ervetien3 of Shivers (personal can unicau

tien) way contribute to an underJtending of thfs

probler. He ebte7ned cleavaée of 3e11V1e33 5, citiene

03¢3 w‘eich had3een ine"?zle.ted with a 33(3rm 3‘:Uen ion

tziet hen pre"1eu3 contact with uter3n0 e333. This

smn~e3t3e: e.t te fictut«re1t of the 33e333303533 to

the eye swrfeee anelves a twe-etee precefia. The



firwt step ray he an Cataraction betwehn the spermh
.

92a tfie jolly tn "activate" t?e male fio?ct0. it

ray be at thi: point w‘ero fi:-z7b Etfion 0001?: ihon

uterine (jelliod) @353 are tre:bed w th anti-jolly

aerur (”havor aka Bflrch ICED). The second Ptep

ray invclve the inteyzctjmn of the

3901? fiozofin ht1 s‘tes on the e7: Curiece. This

stem rm: on the one affected when jollV1es3 e333

rant wtT antihndics in artiaer' 3611

AG 05‘ raterial in the ally.directed nfainzt t

Additional eviflcnce that two or rare sites on the

“zen roactian, is the fact tha antiovar-

fierun will Shnw DreclpitatMn lines wben reacted

afngnflt Sperm antircn3,:Lile jelly antiserum does

not ( hevcr, PaTCh, and khivera, 1962). A334r1n3

tfiqt tfie lines betwocn the antiovnry zerum an& the

Bbcrm rehwneat cavwnn0n93 intnlvcd in fezu‘liLation,

nne can fee th.t in te frfi" two Seuamte litGS, one

on the jelly and one on tto 0" aurface, comla be

postulated.

In tfie sea urchin, based on electron microscope

stvafiea showin” that the plaswa membrane of un art1-

ized e~¢3 extends throufih the vitalline merorane,
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Tyler (1963) Bugiesta that the fertilizin molecules

of the Jelly are an extension of the plasma membrane

fertilizin. A3 a component of the plasma membrane,

POlySDermy after fertilization and removal of the

fertilization membrane (Tyler, Fonroy, and Metz, 1956).

Tyler also states that the vitelline membrane does not

contain fertilizin molecules. It is possible that

in frog egos two sites for the location of Jelly

molecules exist such as eugceeted above for the

sea urchin 6?”, one in the Jelly coat and the other

at the egg surface. Kemp (1956), in an electron micro-

scope study, has described, in developing‘fi. Eioiens

OOCyteS, protopleeric proce33e3 (microvilli) project-

ing through the zone radiate or vitelline membrane

intertwining with microvilli of follicular cells.

Wheter theee egg cell processes in the frog contain

"fertilizin" like molecules is unknown. Unlike the

see-urchin 959, however, where the source of the Jelly-

coet is still in question (Ketz, 1957). all of the

Jelly layers around frog eggs are secreted by oviducel

09113. Thus, analogous functions in fertilization of

sea urchin and frog egfs, may be accomplished by
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