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Development of Argyrophile and Collagenous Fibers in 
Tissue Cultures. + 

ALES ASDER ’1\IA4XI’1\IOW. 

From tlw Depart mcnt  of A ~ ~ t o i i i . ~ ~ ,  Cniversity of Chicago. 

In cultures of adult connective tissue of the rabbit ivhich grow 
undisturl;etl on slides or in fasks in the usual plasma and embryonic 
extract medium for a period of 2 to 3 weeks, development of a 
filxous intercellular sulistance can be observed in the living condi- 
tion as  well as after fixation and staining. In the first stages of this 
process, estremely delicate loose net\vorks of thin, wavy, branching 
and anastomosing filiril!ae appear around the isollatetl star shaped 
fibroblasts which ad\-ance into the nutritive mediutn. The filirillae 
are argyrophile, i. c . ,  they are electively impregnated with silver. 
,\lthough in many places they follow the outlines of the fibroblasts 
and their processes, and even adhere closely to their protoplasm, the 
fihrillae are also seen from the very beginning to extend far into the 
surrounding medium. A4s the outlines of the fibroblasts are always 
very distinct, the esistence of an exoplasm can Ire excluded ivith 
certainty. The fihrillae sometimes seem to follow the course of the 
threads of the fibrin network. direct transformation of the lat- 
ter into argyrophile filx-illae, however, cannot be proved. (Fig. 1. ) 

In  later stages, which can be observed in the inner areas of the 
zcne of nen-ly formed tissue, the argyrophile fibers become thicker 
and more numerous, and form dense networks. They continue to 
adhere to the surface of the fibroblasts, so that the cell bodies often 
seem to be surrounded by black, basketlike networks. The spaces 
between the cells are also penetrated by an increasing number of 

* This work has been conducted under a grant from the Douglas Smith Foun- 
dation for ;Medical Research of the University of Chicago. 
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MICROPHO~TOGRAPH 1. 
Culture of connectire tissuc of 2 1  day ( 3  transplantations). Formation of ar- 

gyrophile fibrilhe around nnd in coillicetion with fibroblasts. 200 x. 

branch i ng a r gy r o ph i le fibers co iinec t e d IV it 11 the per i ce I1 ula r net- 
works. If epithelial strands are present in the culture, as, for in- 
stance, in the cultures of the thymus, dense argyrophile basement 
niemlx-anes appear on the surface of the epithelium. 

The branching and interlacing fibrillae gradually becom'e ar- 
ranged in parallel, longitudinally striated strands or bundles, which 
stretch in various directions and are connected everywhere by looser 
netn-orks of argyrophile fibrillae. The heavier bundles are quite in- 
dependent from the cell bodies: the latter may k only adjacent to 
their surface. In cases where the filirin layer, in which the culture 
is groiving lieccnies detached from the bottom of the flask and con- 
tracts, the stran(1s of argyrophile fillers acquire a typical, regular, 
wavy appearance. 

In the later stages the quantity of the fibrous substance continues 
to increase and the bundles become heavier. Simultaneously the 
fibers in the thicker bundles lose their argyrophilia and become 
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MIUROPHOTOGRAPH 2. 
Culture of connective tissue of 45 days ( 7  transplantations). Formation of 

wavy collagenous bundles from argyrophile fibrillae. 320 x. 

acidophilic. After silver impregnation they are brown instead of 
black; with the van Gieson or Mallory stain they are intensely red 
or  blue respectively (Fig. 2.) Everywhere in the newly formed 
tissue gradual transitions from black to brown (red or blue) wavy 
fibrillar I)undles can be obzerved. Thus, the fibrous intercellular 
substance acquires all the morphological properties of true collagen. 
In  the latest stages observed (30-50 days) large areas in the cultures 
were occupied by sheets of heavy, regularly arranged, wavy col- 
lagenous bundles with cells scattered between them. Such a tissue 
locked exactly like a small tendon or a fibrous membrane, as found 
in the body. 

That the fibrous substance was true collagen was shown by the 
digestion test. In alcohol fixed material an alkaline pancreatin solu- 
tion dissolved the cells and the fibrin, but left the fibrous masses un- 
c ha riged . 

I t  may be added that the same formation of fibers was also ob- 
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w-vect in cultures of connective tissue, ivhich were obtained from 
tlie buffy coat of centriiugetl 1)lootl of tlie guinea pig. 

Tlius, aliundant forniat ion o f true collagen can be obtained in cul- 
tiires of adult n~animalian connective tissue. The  process  follow^ 
the same paths a s  in the hotly. - I t  first argyrophile fibrillar net- 
\vorks appear \Yliich in every respect are  identical lvith the so-called 
reticulin o r  lattice fihers ( “(;itterfasern”) . Later, with continued 
increase in quantity, the fi1;ers Ixconie arranged in parallel, wavy 
I)untlles, lose the argyrophilia ant1 liegin to stain in the fashion of 
mature collagen. Sotli ing could lie observed jvliicli would sukstan- 
tiate the itlea o f  the trans formati; o f  tlie cellular protoplasm or  
exoplasni into reticuliii or  collageii. The  first fihrillae appear in the 
niectiuni surrounding the cells;. a s  tlie result of precipitation or, per- 
liaps, o f  transiorniation of sl.me colloidal sol into a gel under the 
influence of an unkiiou-n iactc )r, 1)rol)ably of chemical nature, lvhicli 
originates in the cell liotly oi the tilxoblasts antl diffuses into the 
wrrouiitling nietliuni. Therefore the fibrillae first arise in the im- 
mediate neiglil~orlic~utl. sonietinie..; directly on the surface of the 
p-otoplasni. They. 1i:nvever. extend a t  once fa r  into the medium, 
a\vay from the cells. I t  is prohal)le, that, as Heringa and Lohr’ 
suggested, the particles of the colloids in question are  rod shaped. 
This  causes the gel to assunie a filxillar structure. T h e  fibrin threads 
of the plasma clot seem t:) serve as pathways for the precipitating 
material. \\‘hether the filxin itsel i is transfornied into reticulin antl 
later into collagen ( hitse1l2 ) i y  tl:)ul,tful. 
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Symptoms Resembling Epilepsy Following Experimental Lesions 
in Brain of the Dog. 

I,.41VRESCE 0. 310R(;,\S   IS^) C‘T,.4RESCE -4. JOHSSON. 
(Tntroducecl I ) ?  I-. E. Eninicl.) 

From the Drpccrt nit rrt t ~ f  Anafomy ( i t i d  Laboratory of Physiological Chentistry, 
V ~ i i w r s i l g  of Il l inois College of Medicine. 

This  study is based on 16 dogs in \vhicli a lesion was successfully 
placed in the maniniillo-iniunt1il)ular region of the diencephalon. 


