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It iz well established thac animals having a diet inadequate {n ribofiavia develop & serleus illness, arba-
flavinosly, which is characterized along with other symptoms by the develapment of trophic dlsturbances and re-
tardation of regenerative processes,

The trophic ulcers that develop in the course of aniboflavinosis resemnble in some respect thoze trophle
uicers so resistant 1o therapy that arise after the intactzess of individual nevves has beea distwbed. This clrcum-
itance led us to the thought that there may be an asscciation between riboflavin levels {a the ergantsn and the
trophic functicn of the nervous system,

To clarify this question three terizs of experiments were performed {n the course of which we studied the
role played by the nervous zystem in the sccumulation of riboflavin fn the tssues of the animal organism,

EXPERIMENTAL METHODS

The experimests were done oa white rats weighing 180200 g, The animals were maintalngd on a full
synthetic diet with supplementaticn of the essential vitamins,

In chooting the organ to be denervated we decidad on the lver as being richest in ribeflavia and there-
fore the most suitable.

Cur finst series of experiments was performed on 45 white rats with denervated liven,

Following (e operation within 2, 4, 10, 20, 39, {0 and 70 days the animals were sacrifleed in groups of
3 1o 8 and the riboflavin content of thelr organy {lives, kidneys, heat, striated muscles) was determined,

Tissue riboflavin determinations were made by the §,E, Kaplan method,
This procedue is based on extraction of riboflavin from the organs by means of methyl 2lcohol and
determination of the degree of fluorescence under uluzaviolet rays,
EXPERIMENTAL RESULTS

Fig. 1 presenus the rboflavin content of various crgans of rats that had thelr Uvers denervated and the
tissues removed for study at the different times after the operation,

As can be seea fiom the figure, the amount of rivoflavin present drops sharply as soon 23 the 2nd . day
folloving Hver denervation this taking place within liver tissue ltselfl (by 450 as well as In othet crgans{in

kidneys by 37, in heart by 50¢9,
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Fig. 1. Riboflavin content of rat orgars at varlous time intervals
after the operation denervating thelr livers,

1) normal; 2 after denervation; 3) control trauma. A, B dif-
ferent experimental senes,

The siboflavin level continued depressed even on the 4th and 10th days after the operation, By the 20th
day the riboflavin would rits {n the liver as well as the other organs reaching normal levels ouly by the 30th post-

operative day,

It may be supposed that by that time there developed a certain degree of compensation for the disturbed
nervous connzctions although the mechanism of such an adjustment remains unexplained,

It must b polnted out that the Jver denervation performed by w was incomplete a3 we did not distwb
the fibers accompanying the blood vessel net,

Alter we had performed the experiments with the denervated Uvers, we felt a need to determine whether
the alterations In the tissue riboflavin levels were due to nerve fiber destruction only or whether they wers a post-

rraumatic effect,

To clarify the point a second experimantal saries was run,

Twenky-five animals of this group were malntained under conditions stimilar to thoss in the flrst group
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and were then subjacted to procedures undergono by  the animals of the fiat series with the sole exception
chat their livers wete not denervated, :

At vactous time Intervals after their operatlons, these rats wers sacrificed and the riboflavin content of
their organs then determined, :

The {nfluence that traumatization of the lver has upon riboflavin content in the organs of white rats is
shown in Flg.1, 3,

As can be seen from the Figure, operational trauma leads to some depressfon of the riboflavin content
_of the ilver but this {3 much less than when accompanied by denervation, The amount of riboflavin within the
Hver In these experiments retumed to normal as soon as the 10th day, l.e., much tnore rapidly than after de-
nervation. The level of riboflavin in the other organs remained almost unaffected,

It follows, therefore, that the riboflavin depression obtained in the first series of experiments occurs in
the organs and tissues of the rats as a result of Hver denervation and that the nervous system of the liver, when
intact, must participate {n some basic manrer (r. the ribofiavin metabolism of the organism,

In order to clarify the role played by the liver in the riboflavin alterstions within the organs and tissues
which occur after the liver had been denervated, a third serles of experiments was performed,

In twentyfive animals of this group, 0.5 cm of the right sciatic nerve was resected, At vardous times
after this operation, the rats were sacrificed and the ribcflavin content of thelr organs was determined,

The quantity of riboflavin present in the rat tissues after the sclatic nerve had been sectioned 13 represent-
ed [n the table.

Riboflavin Fresent in Rat Organs After Retection{0.5 cm} of the Right Sciatic Nerve

(is pg
i __Normalrats : After operation
Rivoflavia 4th day 10th ds)}l &9th dayl 75th day
content
in pg Liver Kidngy Heat -g = — Calﬁnusc!e
EEIIEL B RN TR =1 B =N IV -1
UE vt B4 I3 R Py Eﬁ fe ] GG ew [ IR
“itg1zla@i31&)] gl&gi1831 & 3
. {
Minimum{ 13.6| 10.4 | 8.4 xsfu.s 12. 4210 00228 0]2262 220 2.8
tMaximumy{ 19.6 | 12.5} 12.1 3 4‘i6 4114, 69")40.3 2.4 0.4 3.4) 0.4/ 3.6 0.4] 3.8
Average 16.0 1 12.3{ 10.4 '15 L5113, 2|10 110,25 2.6; 0.2 2 81 0.3, 26 0.2, 2.8

As is evident from this table, the amount of riboflavin present in the lver, kidneys and the heart was the
same after resection of the sciatic nerve as before the operation. Only In the right calf muscle was thers a sharp
dimtnution in the riboflavin content after the right sclatic nerve had been resectzd, this decrease never becoming
compensated,

The amount of riboflavin present in the left cali muscle (with undisturbed innervation) was 2,2-3.8 pg
per 1 g, this comespording to the riboflavin present in the muscles of normal rats,

This evidence Indicates that {rreversible destruction of a nerve leading to a muscle causing the neive to
degenerate provokes a constant diminution {n the amount of riboflavin {n the calf muicle while in the other
muscles znd organs such alterations do not take place,

In this manner there was established tha basic difference between disturbing the Intact Innesvation of the
Uver and sectioning the sciatic nerve in so far as these maneuvers affect tne riboflavin content of the tssues,
Severing the sclatic nerve depressed only the quantity of riboflavin present in the denervated muscle dssue, not
affecting the content of this vitamin in other organs and tiszues, while denervaticn of the llver altered the amount
of riboflavin present not only fn the liver but also ln other organs,
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'This leads to the conclusion that the nervous system paticipates not only cirectly in the regulation of
the riboflavin contents of tissues but also Indirectly through its effect on the liver which, when denervated in
our experiments, resulted in prolonged depression of ths riboflavin content in other organs and tissues,

SUMMARY

The nervous system has two ways in which it affects the riboflavin level within the organisin, It does so
directly a3 inthe experiment in which severing the portion of the aciatic nerve leading to a calf muscle depressed
the ribeflavin content of that muscle almost to the vanishing point, It does to Indirectly as In the experiinent in
which denervation of the liver decreased the riboflavin content in kidneys, heait and striated muscles,
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