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The i,istology of the �nteron of �rorhyr;chus Apple.natus 

rrorhynchus appla.natas is :found on sub�erged 

leaves and grass in the ponds in tbe vicinity of 

tl.e University of Virginia. 'l'he Colf Course l'ond 

at tl�e University is uhere tl�e specimens for my 

observations v1ere collected. 

Good results in :fixing lrortynchus applanatu.a 

were obtained by using hot aceto-sublimate. De

lydration must be done with care. After the speci

men has been in tbe fixing fluid ten minutes wash 

three times in v,ater. 'l'J:,en draw off all the water 

0.11d add ten drops more. Every tno minutes add two 

drops of 9.5;'> alcohol to the water :mtil t\,enty 

drops have been added. Draw off ten drops of tbis 

mixture and add two drops of the e.lcoLol every 

two minutes until t\'lenty · ore drops : ave been 

added. Draw off ten more drops of the mixture o.nd 

add twenty more drops a third time. �hen pour off 

all the mixture and add pure �5� alcohol. To this 

add two drops of 1 c,o;:, alcohol every two minutes until 

twenty drops have been added. Draw of':!:' and add ten 

drops of 100� alcollol. Change from alcohol to xyline 

b the same process as was gone thru with the alcohol. 





use tr;o clmnges of paraffin for five minutes each 

and then embed. 

�he section should be cut 1.)A. thick. Stain in 

iron hematoxylin. Beautiful slides shov;ing the cells 

in several colors may be made by using :.:a1101•yT s 

triple connective tissue stain as :follows: 

Solution I. 

Acid fuschsin •••••••••••••••• 0.5 e;raras. 
Distilled water ••••••••••••• 100 c.c. 

Solution ttlli • 

.Anilin blue •••••••••••••••••• 0 • .5 grams. 
Vr8llge G ••••••••••••••••••••• c. • C grams • 
l'hospbomolybdic acid, 11, 
aqueous soluticn •••••••••••• 100 C.C. 

Stain i1- Solution I :for five minutes o.nd 

transfer to Solution II for fifte n minutes. 1,e.sh 

and dehydrate iv several chane;es of 9 _5;; alcohol 

and then pass into 100� alcohol. Clear paraffin 

with xyline and mount with damar or balsam. 

'£his method will sh,\, the two types o:f cells 

I wish to demonstrate; the secreting tyJ;>e and tLe 

epithelial type which will be orari.ge and blue, 

respectively. 

Prorhynchus applanatus is classified under 

Rhabdocoeles. Rhe.bdocoeles are closely related to 

tte fresh wo.ter polyps, info.ct, the relationship 

between the two groups is of the closest order. 

In view of tl:is relationship a comparison of the 





encl.odermel histology of tl e groups \,ill be 

appropriate • 

.. }le Turbelll'!ria, under v:hich tte :''1:nbdocoeles 

are clas�ed, 6et tceir nome because of the tiny 

currents in the water created b.r t1 e delicl.lte cilia · 

\,hich cover the bod.1. --lle ':u.roellaria are ei cl er 

cylindrical. thread-like, sr,il:dle-shnped, or 

more or less flattened ur.d leaf-like. 1-Ley 1·ange in 

length from a fraction of a millimeter to several 

centimeters. ihe larger forms ere usually incon

spic�ously colored, gray, brown, or blackisl. or 

e�tirely free from pigr Lt. -he smaller for s are 

often brillio.ntly colored, yellow, oranBe, red, or 

rose. A few an ear greeL d.ie to zoochlorellae ni thin 

the mesencl:�o . ... rorl..ync us a.pplanatus is white. 

�he anterior erd of tlese o.niillals is often 

mociii'ied to sucgest the form of a l:ead, either by 

the presence of the various sen�-e c.rgans, a pair 

of lobes or cephalic appenduges, or by a groove 

separating it from the rest of the body. Eyes may 

or may 1ot be present. I£ present the number is 

usually t,,o, tl10 some forms have four or more. 

A pnir of sensory rite occurs in the anterior 

region in many fo1-ms. !l.hese may be oblong, round, 

or slit-srape. �rey a.re connected v1itt specli.nl brain 

eanGlia, are usuall� provided witl long cilia, and 

are regarded as olfactory organs. A :f'e,. forws possess 

a statocyst. �! e epidermis consists o:f sir-"ele laye1• 

of ciliated cella. In addition to the cilia., remark-





ably long sensory hairs are present in a few foi'!lls, 

The Turbellaria are richly supplied with various 

kinds of glruids such as slime glands. 

In Rhabdocoels the mouth may be plaued at the 

anterior end or at various points on the ventral 

surface, The phary,,.....x is represented by three general 

types; simple. bulbous. and plicate. ��e intestine 

has the form of a simple sac; it consists of a blind 
.• 

cylindrical tube. median in length of the animal. It 

is sometimes provided with short lateral diverticula. 

TLe Tui-bellariD differ from the polyps like hydra 

in that they flre triploblastic whereas the polyps are 

diploblastic, Ar.other distinguishi.Lg feat'.ll"e is the 

lack of an ass�ciated pto.ry-.ax in the enteron of the 

pol)1PS, 

The alimentary canal of Prorhynchus applanatus 

consists of a mouth, a very muscular pharynx wl:ic� 

may be shot in and out. and an enteron extending 

anteriorly under the pha._rynx and possessing numerous 

slender very closely set diverticula. The length of 

the body is abc.ut 4l!ll!l, It is white and is dorso

ventrally flattened. 

In the enteron of the hydra three types of cells 

a.re distinguishable. Around the li�s of the enteron 

is found a type which may be t1->e counter-part of the 

pl::aryn�eal cells of .!:'rorhynchus a.pplana.tus. Scattered 

at random in the enteron Pre found the second type of 

cells which are secreting cells. The tllltrd type is the 





epithelio-muscular cells, which are seen to contain 

food vacuoles,chyle, &.d bear muaculpr processes. 

The enteron of rrorhynchus appla.na.tus contai .ns 

two types of cells, the epithelial cells and the 

secreting cells. �he epi tLelial cells a1·e oblvnely

shaped, are lo/1 ir.. le:!'.cgth and o.re 0j \'iide. Tl:ey 

contain nunerous food vacuoles especially in the 

portion nem·cr to the enteron cavitJ. The neucleus 

of each is a.bout 1-r wide ar.d 1 {( long. '.!.hey are nlso 

long-slaped. These cells are quite uniform. Unlike 

tr..e epithelium cills of the hydra they have no 

muscular proeEesses. �his is due no doubt to the 

presence of an intervenill€ layer of cells, the 

mesoderm in 1:'rorh ynct.us applanatus. !he secreting cells 

e.re also ob lone but a bit larger tl:an the epithelium 

cells. They average about 1>Df in length and 11f in 1,7idth. 

The nucleus is found ii. the portion near to the mesodeI!n 

In the hydra these secreting cells re distributed 

at random thru out. the enteroE. In all the Turbella.ria 

besides ..crorbynchus applanat.as tLey are also scatter

ed at.random. But in Erorhynchus appla.natus they 

are found at the most lateral :portion oi' the diver

ticula in the enteron. A study of the accompeziying 

die.grams \1111 demo,_state this fact. 





In view of this Iro11y!lchus applanatua :o 

more highly s:pccialized tl a.n other !i:'urbella.ria 

and in this respect it is more removed frvm tLe 

�cestral polyp-like ancestor. 

Summary. 

1. Prorhynchus ap�lonatus hna two types of

cells iu its enteron: ..;enernl epithelial cells 

ru:d seoretin6 cells. 

2. The general cells are uniformly diotribated

in tl e enter\.l • :he secreting cells are, h \;ever, 

seggregatdd ccc�u✓ing tle most lateral porticns of 

tLe diverticuln. 

3. ihis re�ulnr distribution ia uni�ue �ith

.rrorhynchu.s applona.tus. 
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Diagram show� position of secreting cells in trc 

ecteron of l'ror�'llchu.s J :pplnnatus. 

SC. Secretilie cells 

X' o 





�wo '::y_ es of Cells ill the L-'1ter1..l:. of 

Frorhynchua Appl8ll,�tas. 

A,SecretiIJg cell, 

B.�enerul epithelial cell.
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Cross-section Dia.cram of rrorl ..--nchus A:pplano.tus 

J. Secreting cell •

.J. General opi the lial cell. 
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