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In the human embryo at the second month of develpmcnl the glycogen-formlng function is performed 
mainly by the eplthellal aniagcn of the organs and also by the eplthel|urn lining the ehor~onle vilIL Only a 
small quantity of glycogen is found in thc liver cells. 

Very little Ir~tormatlon on the prlnelples governing b~oaynthes~s of glycogen in the v ar|ous ~ssu~ an~ 
organs can be found in the l i terature on human embryology. As a resul~ o~ Our ear l ier  fnvestt~tIona using 
qualitative hlstoehemleal methods we cha ined  data eoncern!~g the troph~c and plastic ro~e o~ glycogen In 
early embryogenesls [6-111. The need therefore  a r i ses  for quantitative znalysls of the glycogen content t~ 
the anlagen o{ various or~Jns usin Z new mcuhods of Ira'. sflzatlon. In the present Investl~atlon we stud/e4 
the glycogen content MstoehemleRlly in the cp~thellal anlagen of human ~ns. 

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

Th~ investlgnt~on was carrlcd out on 32 humnn embryos from 6 ~o ~ mm In length. Glycogen de~- 
ted by the PAS reaction wi~h an enzyme control In the cgithellum of the gut, rite outer covering of the em- 
bryo, and the bronehl, the cytotrophoblast of the chorlonl~ v|l]~, and the myocard~um. For the quant~t~ve 
analysis cytophotometry was car~l~d out In %~slble light and i~s results c.~:~ressed In conventional u~Its, 
which were sub]ee~d to statistical nnalysI~. Iden~Ic~d me~ods of [ixatlon ~ed s~alnlnz of Lhe sections were 
used and the seetlons were equal in th~c~mess. For the quan~L~dva es~/matlon of g~ycoF, en In ths Zlssuas 
specl~c absorption of v[s|b~e light of ~t partir leng~ by po]ysaeeh~ddes was used [I-5, I~-15]. A thin- 
beam cytophotometer ~'as us~.l for the mess~emcnts. Eseh lest ob]ee~ ~as me~.'~ed |n taro wavelengths, 
550 and 575 n~. The degree of absorption of ligh~ was determined by a pho~elec~le me~4. 

To c.x~rcss lhe results o[ eytophotome~rlc apml)'~s pXctorlnl[y the method of l~h~ dlsgrams %-as usc.d~ 
enabling the content of dlffcrent groups o~ ~<~ ~ceb~rt~, .s  i~ ceg] s of embryos of ~%e S~ud~ed ag~ perked to 
b~ compared. The con~en~ of PAS~posPdve ~s~anee~ wa~ l~lot~cd h~ e~nvenflo,'~'d ~.~tsa~r ~o radii from 
~ center to each ape• 05 the external ~:~b'~o~ ~-n fine same sr from ~:,~ resv/~ ~f c~:~hotomeh~r ~;~- 
vesti&~atton, and the eon~ent of PAS-pos~3/ve st~bs~anees rem~nin~ It, the ecHs of @~ ~a~n~ emb~y~)~e an- 
lagen Rftcr Irea~meut wld~ amylase wa~ p~c%~ed e~on~ radii from the center ~o ~e a~ex ef the Intcrn~g poly- 
gon. Hence, from the dlmension~ of d-:e. ex~.er~d pod,'Sea an idea could l~e ob~.ined ~)~ f,:~ con~n~ ef PAS~ 
l)OMt~ve subsL%nees in each embryo, wh~e ~he 4~mens~o~s of ~h~ In~ern~l Do~ygon L..~ve d~s con~n~ of PAS- 
posldv0 substances remaln~n~ citer smy~a~ ~reat~nei~ [~ycopro~e[as), szd Cns sp~ce Xy[ng bch~cen ~ e  ex- 
ter~Rl and Internal polygons represented ~ ~]yr eon~ ~n ~he s~m-~ ~is~9. 

EXPERIMENTAL RESULTS 

We de~rmlned the general ~rlnc~ple~-J govern'.~ ~':e ~s~r~bu~Io~ cf g]yr In emb~7onlo tissues 
dur|n~- ~ second ~on~h cf dev!~pme~U Tee h~he3~ g~.yccg~. ~on~en~ ~7/s found in ~/~e e~he~u~ of ~.~ 
gu! and of the outer eover~n~ ~f ~ho e~b~-yo, in ~ie L~o~r the cy~o~op~bi~z$ ~f ~e v~[~L 
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Fig. 1. Dynamlc~ o.f glycogen content la 
anlagen of internal organ~ of humaa em- 
bryos i~ t~he second month of develop- 
ment. Ordim~te, resul~.s of cytophoto- 
metrtc  analysis (in conventional un[t~h 
abscissa, length and age of embwa.  
My) myocardi-ura; Le) epithelium of lung; 
Se) epithelium of skin; Ie} epithelium of 
intestine: Lc) l iver c e ~ .  
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Fig. 2. Polar diagrams reflecting c o . -  
tent of PAS-lmsltlve substances (fatal}, 
glycogen, and glycoprotelna ~aeparately} 
in studied anlagen of each embryo. E~- 
plana~on in text. a) embryo 6.5 mm Io~ 
135 day,); b) embrFo I0 mm long 139 
days}; e) embryo 18 mm long (47 days~ 
d) embryo ~I) mm long {~9.days). Re- 
malnder of leger~l aa in Ft~. 1.. 

The variance curves (Fig. I) show the dynamtes of change~ I~ Lho glycogen content in Individual v~- 
lagen on embryos aged 3 5 - ~  days. A~alyai~ of these r shows that gradual accumulation of g l y c e ~  ~ 
takes place in ~he ceils o~ the ep~hellal anlagen of the internal organ3 until the middle of ~ second r~enL~ 
of development. Later the glycogen content increases more slowly or  lie lntraeeliular level may aetu~ly 
fall, evidently in connection w'ith changes [n th~ character  of ,ne~boltsm toward tim end of the secoM ~ o n ~  
of r 

It Is Interesting ~ compare the Intraeellular content of  glycogen In the eplfl~elIal anlagen Of ~ lnN~-o 
fine, lung, and sMn with ik~ content In the myeeardlum. At the beg!natng o. ~ the second raonth of de'r 
the m y o e a r d h ~  coutalned t.$-2.5 times more gtyeoge~ Lhan the c~ger aNagen mentioned. ]YJ the mlddI~ e~ 
the ~econd month ira con te~  ~a~ ~m~}er, and at thin ~:er~.od all the areag ~.udle~ eon~i~ed ab~u~ ~ r~a~<~ 
am~ant of glycogen. Toward t~he e~d of the aeeond monfi~ cf ~re~n.ancy, In earns;orion wld~ the e m b ~ ' f o ~ -  
slo!oNeN ~ta~e Of t?~ heart,  the glycogen content [~ the myocardlum fell eon~!der~bly. Aga!~s~ tM~ ~ek- .  
grvu~M ~5e very low eovt~n~; ef glycogen in the liver m,u~t ba eon~idered. ~ d s  1.~ cvlde~k~y a~sec taM wt~  
the facg that at these ~ . g e s  of embrycge~e~is ~he l~ver tm~ no g~ye~ge~-formlvog N a ~ o ~ .  

At~ly~[~ of No p~lar d N ~ a ~ a  (}'lg. ?} shown t~.t O:a eon~ong of p~lysaochar!de~ detectable ~ ~a~ 
PAS reaetto~ iner~a~e~ ~ : ~  age. TbAs agN~es beth to g!l;<~ogea and to glyeoprv~e[n~. The 9olysaeeharld~ 
conteng In the liver also r [ a ~ ,  ~at lena ~e tSaa tn the ogler anla~en. The marked asymmetry of the ~,~e f~s~ 
lx~lygo~ reflecting ~he ~y~a :eha r~de  eon~ent !n emb~:o~ at tk~ beginning of t~c ~eeond month of oa~geae-  
sl~ is connected ~ t h  the ~.redom:na:c~ e~ P ~ e a : t i v e  a~:bskmce% :aelud:ag ~tyceg*n, :n ~e myo~arg:U~ 

o f  the cmbrye-~. By ~ e  end e~ Cne ~econd month of pre~::~ney ~ e  s~mpe eg ~ e  d!ag~ama bM ~Igerv~L ~ 

A~ "~e ,~h~weg prevto~l):~ t}~e .ey~e~ophebIast of the e}~rleri~ vfill ~e~as ~ accumulate glycogen f r o ~  
the firs~ month eg--ee~c.2~aeeta. Dur[sg ~x~ seward mo;~th ~age~s!~'e f:~:matb~u of acid mueo~tysacc.5~rk!e~ 
aM o~Zae.r 5i~,c2aml~a~) az~tb~'e s~bs~a~ces ~kea p~aee, and ~-~a ,~:-r th:e htst~cScm~eal- gad m~r~halo- 



l:k~rin~: the second month o][" embryogenesls glycogen formation is carried out mainly by the epithelial 
anlagcn of the organs and the epilhclial covering of ~ e  chorionfc villi. Because of this, investigations using 
modern methods mustbcearr icd  out ~o examine the functional importance of the liver in the second month 
of embcyogencsis and the dynamics of the glycogen-formlng function of the liver cells from the age aspect. 
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