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It Is ~-ei1 estabtl~ed that arJmah ha~ing a diet inadequate in riboflavin develop z ~e~cu~ tllne~s, arlbo- 
flaringly, which l~ characterized along with ot~hex symFioms by the develoymenz of tro~'ac ~_,tu~b~acet and re- 
tardatio~ of regene~atlve proce~e~, 

The trop.hic ,,.tce~s that develop tn the counr of ar~bcflavlno~i~ re~mb~e In ~ome r e ~  t~ho:e tmphlc 
ulcers ~o zesmant to ~ezapy that ar l~ Mter the intacL~e~: o[ h~dividual ne,ves has been disturbed. Tl~js circum- 
stance led us to ~ e  if:ought tI~at ~ere  may be gn a~,xiatton between riboflavin leveh in ~ e  erga~d~m and the 
tro~kic function of t~e nervous s)-t~ern. 

To clarify ~i$ question three tene$ of ex~e,'lmen'~ were perfom-~d In t~he cout~.~ of whi-,xh we ~tudled t~e 
role played by ~ e  nervou~ ris~em in the ~ccum~atJon of ~ibofl~vin in the ti~;e~ of tl~ a~m,~I orgarJ~m. 

EXPERIMENTAL .METHODS 

The e.xperimca~ we~ done ca wl~ile rats ~eighi~g 150-~00 g. The ~on~mals were ~a~n~Ined on a full 
lynthetic d~et with ~uf~piementation of t~c e~sential vitamins. 

~a choosing fi~e o~gaa to be denerwted we decided on ~ e  liver as being richest in ~i~:~avLi and t~he:e- 
fore C~e mort r~ttable. 

~.~t fl~t ~et~e3 of exped~ents wa~ i: ,e~r~ed on ,.'.~5 wl~.!te tats with dc~cr,'ated l tve~. 

~llowing ti~e opera,on wi~n % 4. I0. ~. ~0. C~ and 70 day~ the ,~Jm~l~ ~'e~e .~cri~ced tn group~ of 
~o ~ ~nd C~ riboflavin con~ent of t.he~r org;r~ (liver, kfdney~, ~ea~t, striated mu~cle~ was de~ermi~zd~ 

Tissue rlbofla'dn de~ermln~tioaa were m~e by fi~e S.E. K~pian method. 

This ptoo~dae ~s based on extt~ctic~n of riboflavin from hb~ organs by rm~ of methyl ~Icohol an~ 
dcr~minatlon of tlm degree of fluo~e,cence trader ultraviolet ray~. 

eXPERIMENTAL RESULTS 

Flg. I p~'e~t~ ~,e" riboflavin cor~:ent of ~\arlou~ crgan~ of rats that had b~elt llveI* de.~ervated ~nd t,~ 
t~s~uet zemoved for .~udy at the different times ~ e t  ti~e operation. 

A~ can be ~eea f~om the figure, u~',e amount of riboflavin pte2ent drop~ sharply a~ soon a~ the 2nd day 
foLio'ring liver de~don thll taking place wi~Jn liver tlsst.m Itzeff (by 4~;~ a~ well a~ li~ orbs! organ,(in 
kidneys by ~g, in heart by ~r 
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Fig. 1. Pdt~flavln content of tat otgzt~ at va, lous time Intervals 
~ft~r the operation der.ervating their livers. 
1) normal; 2) ~f~r denervation; 3) control trauma. A, ~ dif- 
fe~ent experimental ~cnes, 

The ~iboflavln level continued depressed even on the 4 ~  and lOth days aRer ~ s  o~)eratlon. ~y the ~th' 
day the ribofl~vtn wo~d ri~s In the liver ~s well as the ohher organs reacht~;g normal levels oMy by tlte 30fll post- 
ope'ratlve day~ 

It may be ~ppo~ed that by t~hat time them developed a certain degree of compensation for the dtstutt~d 
nervot~ connec~Jora ~Ithough d~ rr~chanl~m of such an adjustment remsin~ une~l~l~ined, 

!t  mt~t.be pointed o~t ~.h~t ~ liver denervatlon performed by m w~s incomplete ~ w~ did not dlst~b 
~e flb~r~ sccomp~nylng ~ e  blood ves~el net. 

Afte~ we h~d performed the cxpeflments with the denetvated 1~ver~ we felt a r~ecd to dete~ntr~ whetheg 
�9 e ~Ite~ation~ In th~ ti~u~ tibofl~vln l~vel~ were due to ne~w fiber dc~tructlon only o~ wheuhe~ ~hey wez~ a po, t- 
uaumaflc effccr.. 

To clarify the point a ~ccond cx~rin~ntal ~ries was run. 

Twe~,~/-flve a n i m ~  of ~is group we~ m~lntaincd umler conditle~ ~mflar to thr in ~ tinct group 



and l ie~  dtea ~ubjecte~ to procedures u~ldctgoae by tim anlmali el  the {t~it ~ t l e i  v i l  lh~ tol~ e~ceptlori 

&at shell livers wets not denenfated. 

At various time intervals Mtet their operationg there rats wern sacrificed and the riboflavin r of 
their organs then detesmtned, 

"the influence that ttaumatlzatlon of the liver has upon riboflavin content In the orgam of white rats B 
Ihown In Fig.l, 3. 

As Call be seen from tke Figure, operational trauma leads to some deprecate of the riboflavin content 
. of the liver but this 1t much le~t titan when accompanied by denervatlon. The amount of riboflavin within tim 

liver In these experiment~ returned to normal as soon at the 10th day, I.e.. much more rapidly than after de- 
ner~ation. The level of riboflavin m the other organs remained altr~,t unaffected. 

It follows~ therefore, that the riboflavin depre~lon obtained In the tint ~erie, of experiments occurs ht 
the orgam and tl~ues of the ran as a result of liver denervatton and that the nervom system of the Hver, whea 
Intact, must participate in ~ome basic manner i~ the riboflavin metabolism of tim organism. 

In order to clarify the role played by the liver in the riboflavin alteration~ within the orgam and tlntmt 
which occur after the liver had been denervated, a third series of expeflmentt was pe.rforrr, ed. 

In t~er.ty-ftve animals of *.his group, 0.5 cm of the right sciatic nerve was resected. At various timer 
after this oi~eratioa, the rats were sacrificed and the rlb~flavin content of their ergara was determined. 

The quantity of riboflavin present in the rat tlsst.z$ after the sciatic nerve had been sectioned it represent- 
ed in the table. 

Riboflavin Fre~ent In Rat Orga~ After ~e~ction (0.5 cm~ of the Right Sciatic Fletve 
(in vO 

Rtvoflavin 
c o [ l i e r l t  
in ~tg 

Minimum 
Liaximum 
Average 

___~o_rm ~1 rats 

13.6 
19.6 
16.0 

4th day 

10.4 
12.5 
12.3 

8.4 
12.1 
10.4 

, 0!0  

A[ter operation 

[10th da~ 69th day] 7Sth day 

2.8 0 2.~ 0.2 
2.4 0.4 3 . |  0.4 
2.~ 0,~ 2 ~ 0.3 

2,2o I 

3.i5 0.41 
2 6  0.2[ 

2~ 

2.8 
3.8 
2~8 

As is evident from this table, the arr~tmt of riboflavin preens in tl".e liver, kidneys and uhe heart waj the 
same after resection of the ~ciatic nerve as before the operation. Only tn the fight calf mu.tcle was ther~ a fl~arp 
diminution in the riboflavin content after the right sciatic nerve had been rejected, this decrease never becoming 
eon~ensated. 

The amount of riboflavin pie~nt  in the left calf mtacle (wl~h undisturbed hmervatioa) was 2,2-3.8 ~g 
per 1 g, uhls corresponding to the riboflavin pre~ent in tt'~ mu~les of normal rats. 

This evidence indicates that lrrevenible desmaction of a nerve leading to a mmcle causing the ne~e  to 
degenerate provokes a constant diminution in the amount of riboflavin in the calf m~cle  while in the otl~t 
mtucles ~nd organs such alterations do not take place.  

In this ~ n n e r  there was establL~hed t ~  basic difference between disturbing the Intact lm~ervatloa of 
liver and sectioning the ~ la t l e  nerve in so far as these maneuvers affect tee riboflavin content of the tissues. 
Severing the sciatic nerve depreued only the quantity of riboflavin pre~nt In the denervated mta*cle tissue, not 
affecting the content of this vitamin In other organs and tluues, while d~nervation of the liver altered the amount 
of riboflavin pre*ent not only In the liver but also In other organs, 
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'lifts leads to the concttulo~ that the nervous system paltlclpates not only directly in thr reguiatlon of 
the flboflavln content: of tllsue, but also indirectly d~rough its effect on the liver which, w~n den~rvatcd In 
our experiment** re, ulted in prolonged depres, lon of the riboflavin con~nt in other org~ra and tlmu~,. 

SUMMARY 

The nervous system h~ two way, in whlch it affecu the riboflavin level within the orgard3m. It does 
directly a, in the experiment in which sevcrlngthr portion of the ~clatte nerve leading to a calf muscle deprecmd 
the riboflavin content of that muscle almost to the vanishing point. It does ~o indirectly as kl the exp~r!ment In 
which denervatlon of the liver decreased the riboflavin content in kidney** heart and s~la~d muscles, 
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