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Many studies have been made  of the change in weight, volume, and length of the different parts of  the intestine 
in relation to the food required [1,  3, 4]. The se,cxetion of intestinal juice is related to the kind of food [6, 7]. How- 
ever, insufficien~ attention has been paid to the physiological features. 

In our investigations we ha.re paid principal attention to the mucous membrane ,  because it is here that secretion 
and absorption take place and there is close contact between this part and the feed mass, and the mucosa is adapted 
to the quality of  the food. Besides the structural features of the intestinal mucous membrane we have also studied 
in guinea pigs the process of  desquamation of the epiuhelial ceils [ 2 , 5 ,  8, 9], which appears to depend upon the Char- 
acteristics of  the food. 

E X P E R I M E N T A L  M E T H O I  

The guinea pigs were fed on cabbage, boo,root, hay, oa~,  milk, and grass~ The experiments were carried out 
on 43 adult guinea pigs., on ~h~ree newborn animaIs, and on four fe%~ses, In the adult and the newborn guinea pigs 
we studied the duodenum, and ~.e anterior, middle and pcs~eri0r divisi.ons of the small intestine. To foliow possible 
changes in the t ime taken for digestion, the animals were Mllcd ae various times after they had fed; four after 5-7 
rain, three after 40 rain, three z~ffer 1�89 h, three ~fter 3 h, three a f t~  4 h, three after 7 h, two after 16 h0 and four 
after 26 h. In 15 animals the -~_rne which had elapsed after the last men1 was not determined. They were killed by 
decapitation and immedia te ly  d~ected:.  The rna:~erial was fixed in two ways. In the first group (45 guinea pigs) 
after the abdominal  cavky  had been opened r.he different p~r~s of the in~e~t~e were removed and immersed in various 
fixatives (formalin, Bouin, Zen~e~, or Carnoy), in ord~ th.~; artefacts .might be r u~',rough the use of several 
methods, We embedded the ma tc r t a l i n  paraffin or in cetloid~a. Some of it was sectioned on a freezing microtone. 
In the ouhex method of  fixing ~ e  mucous membrane (five guinea pigs) of the intestine o f  the dead animal was first 
washed in physiological saline, and tlnen the fluid f~a~i,ee (formalin or gouin's fluid) wa~ in=odueed into the lumen. 
Sections were stained in hem.~exylin-cosin or in thion~ne; the following chemical  tests were carried out: polysac~ 
charides - Van Du!n; R N A -  ~rzrahet; DNA - Fe:ulgen; phcspholipid,o - acid hemafin; Lipefuchsin - Shmorl' with 
congol  reactions for famous sal~ by the me~hod of  Paris; the test for ~on. was by M ~ a l l u m ' s  method;Vi tamin  C - 

Zhs  and Le Blanc. 

E X P E R I M E N T A L  R E S U L T S  

In:the wall of the g u i n ~  pig's stoat1 in~e~ti~e ~ma!l Pe.i,e~. pa~ches (0.2 to 0.4 cm in d~ame~er) could well 
be seen by hhe naked eye f~om ~ e  eu~e~ ~Me, There were o.ni?~ tbxee m foyer of  them and ubey were evenly divided 
along the length of the imesz~ne. A t  the up.per aM,  the f~r~ ~, patch lay i~=-20 cm fi'om Ene-py!oru~. 

The cecum ta.ke~ origin 1~t,5 em ~.~low ti~e ju~:e~%n .of t~, - ::.:~.~:?~:11.3~x~ ]a~ 7:e ~,,re,'.-~-~.-~. it somewhat resemb!e~ 
that of ~ e  :rabbit, ~.ou~h iz i~ r~?uCh smr,i~e.r (abo~9..~ l t , - l g  cm).  i'2 the gu~r.~ea pig the;:~ t~ ~o 5:ei~.-.p~ ~:! ed lymphatic 

sac  ~t  t~;~ 

pend~x to ~k.~: cew,~ .  
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Fig, I ,  Se?e~a~on into &e  lumen ia~es~ee of  the 
epithelial  ceF1s fzom ~ e  v~At~u ver:~x of  the g~nea  
pig No. 12. TI~ ~ i n i n g  aeco~ding to Van Duin, 
Enlarg~men~ 400. 

Fig: ~o gixa~o:s adn-s iam the lumen in:es~/n~ of 
the guinea pig No, 40. ?_e~inu!:ar ~o .ma  of  the v i l l~  vertex 
is deprived of nutxient : s g m e : ~  The straLn2ng with h e m a -  
to:cjiin emi~ Enlargement 280, 

Histological studies show that in the meshes of the reti~u-tar syncytium of the basemen~ membrane of  the mu- 
toss ,  besides lymphoeytes, plasma ce!ls, cells with an eo~is .granu!arity in the cytoplasms, and macrophages, 
in the =uo ma of  the mueosa of  the d:fferent por'~ions of the b:.r.e~:ise various stages o f  disin~e~adon of plasma cells 
Into cell~ with an eoain~;ahilie granularky could be seen. The ~,:eakdown product of  these ee lh  could be seen. in the 
meshes of the reticular ~ o m a ,  Fe~Igen's and ~ c h e t %  re:aw::~::~ :eveale;d nue!eic acid in the fo~m of drople~ or 
grannies, The disi=m~-~.:ion p;oS~cs of th~ ee:~.:::. ~,.:ere pce;<c~ ::'~ d~e ey~opi~m of the macrophages - large .celts 
with a rounded ey:cplasmie oud:se .  The n:~cie: of the"m~ca's?:%:ges ,,.ere !arga, rounded Or oval, and showed oc- 
casional c::.:omat:a :~-am~Xe~ So:'#:::me,: r~;::z:::,: " e;:;,:~ a~ >~eY. ;}: a j.:;~e numEer of inc:~sicn~ a~d pigmee, twenules 
were p.~e:-:e~.' in t?:es cy~ep:asm. - 

T:a-e quai::: ~:.:::,:e :;~:ad), .... of :~le ~ �9 :.,: r.-:i,::~ c:: :}:,t:e:: o,~,>::~-~,.. :::.~: :he p:Sr_~es:~, d:a.~olv~d in nei~he~ aa~ .;~, v,~ la:,~ zaor ">,.5% 

.NaOH b.:: :" ::::,:r 4e< sta~n :n ,~5" ~;,, . . . . . .  : '-::. cotsce::zg::s~:-d a~:~o..a,~,,a ~hat :: s a t;c-::,.'%'e re:eNon for ~xon 
oxlde sal.-'.s a~:::: r :;ore The ~sg,,e~:on fc: !:::u:sd :;on was :'e:t&: ~::own :s material cakes ~:om.adul.t anin:als, In 
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the macrophage cytoplasm large amounts of polysaccharides, phospholipid inclusions and vi tamin C were present. 
The pigment granules or a considerable proportion of  them must consist of hemosiderin formed as a result of trans- 
formation of  the phagocytosed elements~ 

Maerophages were found in the basement membrane of the mucosa of  all parts of the intestine of fetuses, or 
newborn or adult guinea pigs. They were found in various parts of the mueosa and formed large accumulations in 
the stroma of  the apex of the villi greatly extending the meshwork of  the reticular syneitium in these regions. Oc- 
erosional macrophages penetrate into the epithelium, chiefly the epithelium of the apices of the villi. 

The remainder of the reticular stroma of the mucosa of the guinea pig small intestine differed little from that 
of the rabbit. As in rabbits in the central portion of  many of the villi there was a formed lymphat ic  duct. The endc~ 
thelium of the wall of the duct could be seen well in several preparations. In the lumen of the expanded duct~ some- 
times fine protein grains were present. 

On the surface of the reticular stroma of the villi and crypts there was a layer of secretory epithelium. The 
cells of  the epithelium had a well-marked cu.ticular border which in parts showed a rod-like structure. The cuticle 
is rich in potysaceharides and in Vitamin C. The tissue of the epithelium is infiltrated with wandering Cells, chiefly 
lymphoeytes (10-20, or more seldom 60-80) cells in a section.through the epithelium of a single villus. -Sometimes 
in the epithelium cells with an eosinophiI granularity in the cytoplasm could be seen. 

There is a variation i n t h e  connection of the epithelium with the reticular stroma in the different regions o f  
the duodenum and small intestines and in the different villi,  In most villi the epithelium is firmly joined with the 
reticular stroma and in parts covers its surface. However, in many villi the epithelial layer at the apex is separated 
from the reticular stroma. In these villi the epithelium is, as it were, raised up above the reticular stroma of  the 
apex, forming Small tubes or "covers" in these regions. Beneath the layer of epithelium which has been raised up 
and pushed aside from the stroma, in the lumens of  the tubes atbumen and occasional wandering cells are to be 
found. At the apex of a villus, tubes consisting of epithelium seldom reach one-quarter of the length of the vLllus. 

In the intestine just as in other animal~ we found epithelial cells shed into the intestinal lumen. The ep'_,theli- 
um desquamates along the whole length of the small intestine, the process being somewhat more marked in the duo- 
denum and in the upper end of the smM1 intestine. But in these parts the rate of desquamation is quite low, At the 
apex of  the villi 5-10 cells are tom away. Such cells can be seen in the intestinal Iumen in the neighborhood of  the 
apices of  the vitli, and in the mass of intestinal c1~me (Fig. 1). 

The ce11~ whichhave  been shared differ from other epithelial ceils of the villi. The cytoplasm is looser, i t  
frequently stains less strongly with eosinthan does the cytoplasm of the cell of  the latera! surfaces of the villi. The 
cells which have been shed are also distinguished by the distribution of  phospholipids in the cytoplasm. In the e p b  
thelium of the sides of the villi, acid hematin reveals ph0sphotipids throughout the whole cytoplasm of the cell; it 
takes the form of brightly stained clumps. No such intrmions are present in the desquamated cells. Theircytoptasm is 
less strongly sta.ined with hematin but it also gives quite a uniform reaction. In certain preparations we observed the 
disintegra.tion of the desquamated cells. 

The desquamation of the epithelial ceIl~ in the  small intestine can be followed by use of  various fixatives, di- 
lutiom, embedding materials, and by various methods of fixation, either by immersing pieces of  intestine into the 
fixative or by i~igating the intestine with it. When the second method is used, many of  the villi show bare portion~ 
of  sn:oma whidh has been exposed t h o u g h  desquamation o~ ephhelial  cells (Fig. 2). Such cello are seen in secdofis 
made  frorn the residue obtained by centrifugation.of the washing fluid and fixative. It  is important to note that the 
second method of fixation leads to ~ndesired eorsequenees. Even the most careful washing of  the intestine and 
introduction o f  fixative into fine lumen lead~ to a distension of the intestinal ceI1~ rendering the mueosa thinner. The 
general appearance of  the mueo~a is then altered; the villi becomes smaller;shortened, and separa.te from each e ~ e r  
by a considerable distance. 

~z kiiHng the a n imah at va~qmu~ time~ after  they had f edwe  a~tempted to determine ~he influe~ce of  feeding 
on ~e.  ~mcture of  d~e m u c ~ a ,  rx~acip~l~y d~ ing  the proce~ of de3q~.mmation of eplthelial ceils, However, we were 
unable to make ou-.' a~,y t~lat~e:~ship bet,,'een de;q~am~tion of e p h k e ! h !  ce?!s and the dine be~.,:<eea ~he amcun~ of 
the t ~  %ed-i~nd the moment of de~th, 

128~ 



Out investigations show that on the one hand the intestinal mucosas of the guinea pig and rabbit have many 
common features, and on the other that they differ in many respects. In both, lymphoid tissue is sparse, In the guinea 
pig Peyers patches are few, and the cecum has no lymphatic sac or vermiform appendex, in the guinea pig, which 
differs in this respect from other animals, maerophages are present in the stroma of the mucosa. Their presence is 
related neither to age nor to any transient reaction in response to a local or generalized stimulus. 

At present nothing is known of the significance of the maerophages in the guinea Pig mucosa. The large amount 
of polysaceharldes, and the presence of phospholipids and Vitamin C in their cytoplasm indicate a high metabolic 
activity. Possibly they are in some way concerned with protein metabolism. 

Guinea pigs show a characteristic desquamation of epithelial cells. In the number of cells which are shared 
the guinea pig resembles the rabbit. As in the latter a small number of epithelial cells are shed into the lumen. 
However, in the guinea pig, at the apices o f  the villi sh0rt epithelial tubes are formed but they are not found in 
rabbits. 

As in rabbits we attribute the small number of desquamating epithelial cells in the intestine to an adaptation 
of these animals to vegetable food which is comparatively poor in protein. This viewpoint is entirely in line with 
experiments where it has been shown that the influence of protein in the diet on the amount of the thick portion of 
the juice in the canine intestine. 

S U M M A R Y  

As has been shown, the guinea pig is not rich in lymphoid tL~ue. Peyer's patches are not numerous, there is 
no appendix and no lymphoid sac. Guinea pigs differ from other animals which have been studied in having macro-- 
phages in the stroma of the mueosa. These macrophages are confined to the intracellular space of the reticular syn- 
citium and are present in the fetuses, newborn animals, and adults. Desquamation of the cellular epithelium is a 
charaeteristicofguinea pigs. The epithelium forms short tubes on the apices of the villi. Only a few cells are de- 
tached from the apices of the villi into the intestinal lumen. 
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