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The Effect of Uliraviolet Ivradistlon on the Hinsrsl and Nitrogen Melee
izm of Adoleacanie,

ol

hy 4. P. Snitskove, candidats of medivsl sciences, sad K. 4. Falisina,

=8

candidate of medical sclenoss,

wmy T mer w3 o 8 ap ems e 03V

A%, vresent there ars sufficient dats on ths invesiisation concerning )
influence of sunlisrid ca the animsl and Yusan orgenisma. 4Ae nar been
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tevlished by K. F. Gzlanin, A, P, Zabslyeva, E. V. Ionetsimia and 7. 4. :
ind skaias G. M, Frack et al, due to the effect of ultraviclss irradi-

tion, in the husan organisn are & velopsd many comnlsx processas in the
skin anl in reticuloendethelia]l and cenirsl nervoue systems, vitamin D ia
synthesized; the lamunity resction ip incrsssed, the maiabilies is ot d
niatad,
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The intenality of the sun's uliraviciet rsdistion wariss in the different
lat$tvdas and alse Auring the course o *he day and Jyear. Accopding to the {
deta of ¥, ¥, Oalanin, about 70 % of thes ul.raviolet radiation occurs ia &
auring-summer months, there s 1ittle in the fall and preetically nore in
whe wfnt@r, The satvrenl uitravinlet radintion of the eun is decren.ed ~y
2030 % in lorge cities, due b2 the veliution of the stmospheric sir by dust, 4
ﬁmo?@ end ganes (&, F. Galanin, B, Y. Rikhier}). The reyuirement in ulive- ]
violed radfnilon for en orgenism ia extesrmely great.

AD @3@12

The leck of aatural witrevidklet redietion can be made up by irrsdiation
with artificial pources, The pumeroun exneriments 2n 2ninmsis and obzsrval lons
on humane Indicats thet setificiel sources of w'traviclet radisiion are com~
marsly active biologlenlly.

! hosorddog o the datm of . M. Dmnbeig, A, P, Zabalueve, Ia, B, Yeyehiandd,
I. ¥, Tolesovsis, 4. ¥, Chernseiomde et 2i,radietion frow srtific.al acurces
lendw té the formatfon of wibamin D, and to the normaliziilon of the “hoa-
rhorous-salclon exobangs, Howaver, ss concerns the nermalizstion of the phos-
phorone~ saloluws enchange, ths laweatlpgaters Julget by biovhemical em nina-
tions of the blood (by the conbenk of Lmovgante omloluan 238 phosphorus, by
the activity of the slualine phonpmatsss), Dy choanges of the permesbilit; of
trha capiilaries snd by voentpgenogrephlc invest izebtons of ¢he tubula: hooes.
ko the indlesied worke, ew o rule, Lheore was an sberpsce of dote concerning
the gquantitative and quelibetive slde of the foeding of the groucs vsing
investigotad, and aboul the dlssce of oslotum sand phospherne to the orgua~
Yo, Mognehiile, the nowmmalisetion of cbe phowphorag-cs)  lwe sxchangs depecda
to o shgnificont dreres on the content in bhe Cood of celelum, phosphorus,
magnesty  protelos, fats and gose vitarios, sod aleo un%hwar v~ iat lonshios
with sech other,

Todmy it le pensvally schnowledgad thet the foold ollowkzoca for tue
Q:; sduld and part tenlerly for the children’s coliesh lews 40 not always meet the —




srganise’s damend for cslafum, The defliziy of caleolum in the ratione
ulsbed by ihe fact that in the mﬁj%?&t" af ths producls consumed, zh%
ie containsd in small quantitles, or in & form that fe poorly sssimil
Fesnwille, ws knov the ‘mporrance o calcium for the fumeticn of ¢hs sentral
nervous systam, fer the blood-dironistion organs, for the digestioy, 1ty o~
{ivenes on the cosguiability of {he blsed, on the perwmeabdility ¥ the Jslle
uiay membr-ses, -~z the sandusting of ke npervous ispulsesn. “zlolam je alre 8
piastic saterial for the aynthesis of osseous tissue. Tias demend Tor calcolum
iz pertioularly incrsaesd in the childbood and sdelescant reary. o tha jer-
icd of latensive growth sad formstiom of the skeleton. 3 wrolengad dslialenss
of ealcius in the food will lead fo & significant decrssss i Lhe gensvn:
guant ity of calsivm in the orgmais= thel cannct but be seflectszd in the lone
dition and physical dewalopsent of children snd adclascenis.

u,

In congsction with what haw besn outlinmed abo.s. & greal actuality am
pract isal lmportancs ars attsined by ifavestigaticne which ars directed st &
propuylaxis of e galcium deficisnsy in Lhe fesdisng, portisulery of shii~
dren and adolescenits.

'

Ig the departeent of sutritional hyglene of the ¥ostow Srmenfivi\ By
esarch Institute of Sunitatiocn and Bygiene lm. {in mems of} ¥. F. Eriem
Hinlatry of Public Bealth, RSF3R, egparimente have peen condusted for
las* & years on incressing the contsnt of mesimiiable csacium in the
vat jone of children &nd adolescenic, and on an invesiigzation of Tactors
which incresee the assimilebilisy of the foodts calelum by 2 growing orgen-
iem. Thua, ia 1951-19%3, on ohildren B-L{ yemrs 2f sge, tha questlon cope
cerning the posslibility of the use of “aleluw contalned in esoms vagetahles
by & child®s orgeniem wag investigated, in as wucn ag vagetabies rack zocond
only 3¢ milk products in calcium contsnd.

Ths physiolopleal lavestigations conducied by ue om metado: isg ig chil-
dren, who weyre on & food retion with & predswinancs of groate, bubl coniaining
aone vegetadlsas {carrote, whife headsd cadbaga. {rash and ferwented. i

Lo

flowe.a and othere), showed that the selelae conteinsd n the veoesishlen le
wbilized to & clipnificant degreas by & cohilid’s erganise. The balsnce apd re-

teation of the caleius upon eubet itution of a verdion of the groats in the
food fations by vsgetadbles, bWy the whitebasded cabbsge and carrote in nare
ticular, was atgnificantly lacreased.

In 195% , in childre: 10-1) reare of age, the ixTiurnce of D vitemin-
13ation on the balance of calciuva aed othsr missya)l substiances was invegl-
igated, The investigations showsd that a prophylentic 20-dsy viteminiazallon
of schooleage chfldrea with vitamia D, o s & lmal deas {500 wits) oo
tributes to a better ubilization of the calclum which e takan wilh the Tood,

prenu4&ag yearn, Includsd i< 1%% &ima im & ﬂurihar tﬁﬁrwh fcr d{ﬁuth, wi ok
can Lo utilized in the yprophylexie of cal~oivm deficiency. We invesitlgaiod
the until now littis known gubject of the influence af vagoetables mnd ultra~
violet irradiaiion on the sineral, and for the most part on the ssloivs sy
change in youths {ege 15-i7 yeavs).
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<:> In our investigations the study of the influence of pltraviolet irrad-
fct ion wag conducted on an establiehed, carefully regnlated feeding. A trade
school, which tralned mechanics in the repair of agricultural machinery,
served as & base for our inveetigations. The living and working conditions in
the school were seatisfactory. The feeding of the trade echool'es students was
carried out according to the norme which were approved in 1953. We made a
tabulation of the calory content and nutritional value of the approved col-
lection of products and food rations for the trade schood'es students (ac-
cording to the data of the distridution menu for the 1955/56 acadenic year).
An excerpt of the distribution menu was conducted for 6 daye of each month
by the method developed by the Institute of nutrition, AMN, USSKR. The re-
aults of the tabulations are shown in tadle 1,

(Table 1)

From the data of table 1 it 1s seen that the actual somposition of the
food rations of the etudents in the trade school does not differ substan-~
tially from the approved collection of products. However, the content of
proteins, fats end particularly fata 4in the student's food rations is sig-
nificantly lover than the phyeiological norm for adolescents. The calcium
content in the rations also proved to be low - §00-700 mg ner 24 hours in-

stead of 1000 by the physiological norm.

During the period of our obeervations the selected groun of youths (13)

vere gltuated in conditiono that are standard for trade schools., The youths

<:> wore not torn away from the daily living and schocl schedule. The regime of
work and feeding was preserved in its entirety for them also.

The ultraviolet-rany irradiation of the adonlesconts was done in ths med-
ical facility at the school. The mercury-quarts lamp, PRK-2 (without reflec-
tor), served as the source of radiation. The intensity of the ultraviclet
radiation was measured by en ultraviolet meter from the All-Union Light Engie
neering Institute (conetruction by Engineer Shklover), the biological dose
of the irradiations was determined individually with the Gorbdachev biodosi-
moter, The average erythemal biodoso at a distance of 1 m from the burner

microvolt /min,
equalled 2 minutes, or 262 cm< . The irradiation started with %
of the erythemal Blodose, that ie, for 1 minute, and wazs conducted within
a day. In all, there were 20 irradiations. The exposure was gradually in-
creased, end by the 20th {rradiation, amounted to 6 biodoses. During the
exchange investigations, the youths (4) were changed to an experimental food
rot fon. The collection of products used in the experimental food ration was
constant (table 2), the bi1l of fare was changed daily.

. In the preparation of the food, the producta were wdighed separately for
each youth. The youths ate the prepared food without leaving left-ovors. Dur-
ing the exchange investigatione tis youths! water consumption was aleo teken
into account. It was established that on an aversge the youths received 80 mg
of calcium with their water in 24 hours,

<:> The investigation of metabolism wam conduoted prior to and after the -
ultraviolet irradiation. Both in the firet and a’eo the second case, the
observations vers conducted for a 10 day period, of wiich 4 days were prior

3




<:> to the test. Turing the days of the investigetions, an account wus made of
the food consumed by each youth, and the excretions (urine, feces) were col-
lected. The calcium, phosphorus, magnesium and nitrogen were determined in
the materinl (food and excretions) received in the exchange inveatigations.
The dats received (expressed in average figuree) are shown in graphs 1-04,
Tho data on the study of calcium exchange in adolescents (prior to and after
uvltraviolet irradiation) are shown in graph 1.

(Graph 1)

Ac caon in gravh 1 the calcium consumption with the ration prior to and
after the ultraviolet irradiation was practically the same, and on an avaereage
amcunted to 1,117 mg. in 24 hours. The calcivm loss, particularly with the
feces, was reduced after the youths' ultraviolet irradiation to 351 mg in 24
hours, ae compared to 644 mg prior to irradiation. In relation to this the
calcinm balance increased frow # 394 to 4 697 mg in 24 hours, and the reten-
tion from 34.9 to 62,4 %, Therefore, after the ultraviolet irradiation the
capability of the organism to retain the calcium from the food had inceeased.
This provides a basis to conslder ite mse in the plestic processes of a grow-

\. ing organism.

’ (Graph 2)
(Graph 3)

For a more complete picture of the changes in the mineral exchange under
the influence of an ultraviolet irrsdiation, we also investigated the exchange
of phosphorus and magnesium in the adolescents. In graph 2 are presented the
data on the exchange of phoephorus in the youths (prior to and after the
ultraviclet irradiation).

From granh 2 1t is scen that the phoasphoruvs balance in the youths after
the courac of ultraviolet irradiation wae raised from { 382 to { 690 mg in
24 hours with an identical intaize of it with the food. The phorphorus lose
was curtailed significently in the feces ( from 496 to 354 mg per 24 houre)
! and particularly in the drins (from 800 to 603 mg per 24 hours). The re-

; tention of phosphorus in the prganism wos raised from 22.2 to 41,9 %.

In graph 3 are presented the data on the exchange of magnesium in the
youths (prior to and after the ultraviolet irradiation).

From graph 3 it follows that the balance of magnesiun after the nltra-
violet irradiation aleo raises from { 88 to 4 117 mg per 24 hours due to the
curtailment of the extraction of mgnesimﬁay the feces from { 385 to 1‘ 283
mg per 24 hours.,

(Graph &)

In graph 4 are shown the rosults of the study of the nitrogen exchange
in the youths (prior to and after the ultraviolet irradiation).

2t ) As goon in graph 4, the consumption of ritrogen with the food prior to
é:b and after the ultraviolet irradiation was 1dentical and amounted to, on an




aversge, 17,6 mg per 24 hours. After the ultravinlet irradiation the ex-
traction of nitrogen by the feces and rarticudarly by the urine wss reduced
from 11.21 to 9.8 g for 24 hours, The increase of the nitrogen retention from
26.2 to 32.1 %,ac a result of a decrease of its extraction dy the urine,in-
dicates an activation of the plastic processes in the youths' organisms after
the ultraviolet irredlation. The increase of the positiwe balance of nitrogen
from 4 4,86 to 4 5.63 & par 24 hours also attests to this.

In like manner, the data received by us in the process of the exchange
inventigatione conclusively point our that a prophylactic irradiation of
youthe activates the exchange processes in the orgsnism, After en ultravio-
let irreadiation, the capability of an srganism to utilizoc the mineral ele-
mente, particularly calcium and even nitrogen, in food s increased (o a

significent dogree,
Conclusions

1. The fesding of students in a trade school is conducted in accordance
with the existing norms, dut the content of nutritive substancea in the stu-
dents' rations, esuch as proteins, fats (especislly animal) and calcium from
the minera)l subetancee, is lower than the physiological ncrms.

2, A prophylactic irradiation of the youths with ultraviolet rays sig-
nificantly increase the capability of the organism to utilize the mineral
substonces and proteins of the food. The reteAtion of calcium in the organism
after the ultraviolet irradiation was raised from 34.9 to 62.4 %, phosphorus
- from 22.2 to 41.9 % and nitrogen - from 26,2 to 32.1 %.

3. The results which were reccived enable the raleing of a question con-
cerning the increase in products of animal origin and vegetables in the nu-
trition of students. and of the expediency ia the orgenisation of fotarlev”
(translitersted from the Ruasian text - this word i3 not included in any of
the tachnical dintionaries available to tha translator.).

Literature

- Galanin, N. F. - Thesos of a reprt of a scientific confarence on ques-

tions of communal hyglenme. L., 1949, p 13.

Galanin, N, F. - Ultraviolet radiation and hygiene. M., 1950, p 134-141,

Danteig, N. M. ~ in the btook -~ Thoses of n report and material from a
sclent 1fic conference on the use of ultraviolet rediation in connection with
the prevalerre of ultraviolet deficiency in Arkhangslek. M., 1954, p 16-18.

Doretskaia, E. V., and Sviderakaia, T. A. 1in the book: Ultraviolet rad-
fation and hygiene. M., 1950, p 127-134.

Zobvalueva, A, P, - in the book: Theses of reports and material of the
ncientific confereace on the utilizatiorn of ultraviolet radiatioan in connec-
tion with the problem of ultraviolet deficliency in Arkhangelak. M,, 1954,

p 28—300

Neyshtadt, H. E. - Now sources of light and their effect on man., M., 1952.

Talanova, I.XK. - in the book: Theses of reports end material of the sci-
entific conference on the utilization of ultraviolet radiation in connection

with tho problem of the ultraviolet deficienmcy in Arkhangelsk. M/, 1954,p 11-13.




Table 1

The organic and mineral composition of the food ration in trade schools.

Compoeition of
the ration.

Proteins (in g)

Animal protein
arong them.

Fats (in g)

Animal fate
among them,

Hydro carbons (in g

Calorific value
(in large calories)

Calcium (in mg)

to the
approved
collection
FP! produce _

86,32

27.1b

53,28

35,92
] su2.62

3,062,
642,

FAY-Ls —

According According
to the to the
data of the physiolog-
distridution ical norms
L O P U,
95.11 119
72
25,21 72
52,57 99
41,25 84
553.11 b7
3,148, 3,340
722, 1,000
10263 - -

Table 2

21a500=2,000, _ L . _ o

The products included in the experimental food ration (in g).

___________ _————-
Name _ _ _ .- | "uaat, _
Meat 40
Sausages 80

Lgege 12.5
Cheese 10
Butter 30
Malted Butter 10
Vegetadble oil 10

Milk 150
Sugar 55
Groate 50

- - — - .

Macaroni products
White~-headed cabbage
Onions

Carrots

Potatos

Tomatoes

Dried fruit

Yheat dread
Bye bdread

6
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100
100
1?7
35

200
500
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Graph 1. ~ Calcium Exchange in adolescents, (15-17 years).

Figures indicete the quantity of calcium in grams. The greph on the left

is for the verlod prior to the ultraviolet radiation. The one to the right
is for the veriod aftor the ultraviolet treatment,

Explanat ion of graph (from top to bottom): General Consumption of Calcium
with the food.

Loss of Calcium with the feces.
Logs of Calcium with the urine.
Calcium Balance.
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<:> Graph 2. ~ Phosphorus exchange in alolescents (15-17 years).

Pigures indicate the amount of phosphoruy in grame. The graph on the left
shows the amounts prior to the ultravicist irradiation. The one on the right-
the amounte after, The lines on the extreme right of each graph arc the average.

Explanation of graph (from top to bottom)s General consumption of phos-
phorus with the food.

Loss of phosphorua with the feces,
Loss of phosphorus with the urine,

Phosphorus balance,
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Graph 3. Magnesium exchange in adolescents (15-17 years).

Figures indicate the quantity of magnesium in grams., The graph on the
left is for the period prior to the ultraviolet irradlation. The one on tho
right chows the amounts after the ultraviclst treatment, The lines on the
extrome right of both graphs show the average.

Explanation of graph (from top to bottom): General consumption of mag-
nesium with the food.
Loss of magnesium with the fecvs.
Loss of magnosium with the urine.
- Magnesium dalance.
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<:) Graph lh,~ Nitrogen exchange in adolescents (15-17 years).

Figures indicate tho quantity of nitrogen in grams. The graph on the left
is for the period prior to the ultraviolet frradiation. The one on the right
shows the amounts after the ultraviolet treatment., The lines on the extreme

right of both graphas ghow the average.

Explanation of graph (from top to bottom ) : General consumption of
nitrogen with the food,

Loss of nitrogen with the
feces.

lLoss of aitrogon with the
uriane.

Nitrogen balance.
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