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24m ~ ~ ~ _kI Zfet fUtniltirradiation vn the) Hineral and Nitrogeri Mfets, 5

candidate of M~edical. lstcOS

4 h~!ygiene and SanWtation, (USS;R). 11~bJJ3 : 98

At cýreseat th-ere are sufficient data on the invest igtiton concerning

theinlueceof znniirýt on the nolnail and butan organiesms, As Zaas been
estaeblished, by N. 7. GE,1,,nin, A. P. Zabalueva, N. V. Donetsalb:ia andT.t
&7iz4-derekaiae G, S. Yrank ot aI, due to the effect of ultraviolet IrraedPJ
ation, In the hunman organism are d -flo-ped many corniex prooeew-qe in the
skin aend In retlc'aLloendot-helial and central nerv-ous syqtenz, vitamln DO1-
trnthPe-flted, the immunity reactilon ie Ilnir-aole, the, MetabWller. is Qttm-
iflat ad,

The IMteas~Jy of the sun's ultraviole~t radiation varies In the differentt
lat 4tude~q and also lurIpg th~e course t, he day and jear. Acco)rding to the
dr-ta of N, F. §Aalaaip., about 70 % of the t zvoe radiation occurs la
errian-eunmer monthtý,, ther(; lf I lit tie In T.he fail, and pct ically no,," in,

the w 'ntor, TAhe vstulVt I Zavinle radiat iof of the ;ewn 1% deores..'ed '-Y
20-30 "t In la~rge c!itis, due to) thr, wneaihton of the atmospheric air by duet,

V fmokae and gamies (1.ý Y, Galarjin, B., Y. !.Zkhter). The requirement inut~a
s violet rrktztt25n fhr en nrqfiý-2.ismf is, extlrsnmely great.

The lai:k o,, niaturul'c 4 rItke rvadiation cani be nadek up by irradliation
vtthqort c nfdi uoutir,2,, 1-1 oqwwn zou r jAffr,)orI m vatr n nD:inaI mais en d o bseCrvat Ion'sI

on uvu e ndtntethAt ffrtifin'~ atwre~ Of Pltr&rt"Iet radiav Ion are coap-

Atrl~ 4 to tte daa c4O' of M4. H.n .. "4g, A,, T1, ZUdfllAV, 'la, S. ~Yophtadt
1. iý,. TgLrmovala, A.. T. Chernarhnat " (Ata, radiation from art ific".l. sourcea

le?-dVj A hc %e-rmat ion of vttaar in 1), mu.- to t ±e norma' , Ia. onof the phoi-
nhoront~~~.xc~~v' exhne oeyr t ¶0(YZ(LDrr the nnilatIon of thc phoes--

ph> ~oi tai~nat xchanage, the 1 utigtc u jae-4 iceialet d
t ions of tCh" 1)ooc (.,, he"ot c of inrtncctc!t r Iu pnaOeph3rua. by
the actilvi ty of thi allal ira-~qpaae by Otalka$V&Fi wt tn'/. pmrwenbilit.; Of
t! i ca pl l.ariterý nib rofngrsgapl Inesrty ignt tosof the tubutat ocs
,i :u the iivdi cale work, '3',0 a Vu:ftheit~na. eee of vials Concerning
the qwAnt tait ivo" ard qurst w ide :4' the fedrof the g~roups cc lag

Unw" 'tigtandibQ bthatCe of ;silxeand vtrhrein the organ-
len.Mn w!~athe nsnlVeit fCiypoilcis luexchange depeads
to E ig~i ilai t-r' ros on, thet conteat in the fetoid. f El. wphosphorus,

magnedm ~ ~ f'tY iilfl PMOtSI IV1 142 Se T1341113114 &VL4. 6s(rto D12lktcir r-'at toaghine
wit,' ah o3 tkerý

toayitLugee ueI yactn'dscet hait, the fhood't. .I&D~ for tue
adult enad fetwOD"tyI~ thei oh tldrUU S00 'ioktu Vxiý not, &lfyto meet the _



Orgunj~mns 6Qsmaa for nela Theý deficit if calcium In.tj he zf IOS2 -$ f

U Ia te by te In- fa C't tbns't I n Ih nJ ofr Ity o f t h:7 trcd u ctýo c o n surn od 7 ;hc :fic 1 Un
i~contminebd in silal" rua'nt it let, or DIn a f orni that i@ -poorl! sY Q; Q t!

VesIn-while, Wt knoio th&' o:o~nc calcium for the functtlN! oý"? tPU cutr
neno!.Us system,ý for the bl)Ood-dircubaitton organs, for tOno~cia it?, ikiff
flixonce on the coagullabtlity of 1;-he blcudl, on the pemmsabt'IAt7 1Jt-r o.
ular neabr'nee, -a the eonduc1ting of 1The nervo-us apls6 cbf i'
plaotic material for the synthtsis of osseous tisgue. Puo- &earnndfl Mliu
is particoilarly increasted in the childhood and adolseveo't -earb" th t& e
iod of inteasive growth %zd formation of the skeleton0 Atrls ddfie v
of calcium in the food will lead to a tignificant decraie it. :zD-e n*<eu--
quantity of' calsium in the orgsans-m that cannot buat bexePt.i ntozu-
dition and physt'-sl deývelopiment of children and adr~leo-entF-

In connection with what has been outlined a. a iýtrtsat actualtt'Yt
practical. tnportaL-re are attained by Investigations whý,ch at: irected at a
prothylsXAa of the calcium deficiency in the, fenEdl-ý, potoayof tt
dren and &doleiconts.

in the dcpatrtr,-nt of nutritional hygieae of thes Motýcýv S enilts
seiarch insititute* of nanitatica and Rygiene I%. (in wrne r--') Yt. 'r. cu~
Ministry of Public Health, RUSE, experimentra hav7e t~oetd c'.dCt4e' fPcr
1Ws 6 yearn on increasing the content of rassimilabl0 -e ic.-ixxa Ii bsthtc
'rations of children and adolescantug wad on an ixnves tjation of 1'actoý,s
which inereo.se the asoimllablil~ty of the food'sca. r by a gr~cwing o~rgfan-
A69m. Thus, In 1951-1953, on children 8-10 7wara 3f Af-e, the questlýI on -
cerning the possibility of the use of- tal cium errztfaioed In eorn em abe
by a child's organism %as inreesigmted, ina ao -Tucr: na vigetat~xes ratnk c
only a1 Milk products in Calcium ConzOnt

T"he jthyIOOiLC1CRl i.PNvtiF'atlcon.c d~a by u, 'n c rotabo;'. 42tiýr in, ch!
dren, who we,,3 on a feood ration with cT oreor2 f grontc. lbut utrTh
siome vegetablAn (carrots, white hoadom- cabtasAt, rsorb FnAr Cerwq;xtnti.

flove,-a and othuere), showed that the cmsk-ein tontan,>d in th crK&:
utilized to a zifnirii.ýazt degroo by a ohildt*& ganliew. The 'N1'aniu avc re-,
tendton of the calcium upon eubetution of & m,*rttop. of Vtha rroatý it the
food tat long b, vegetables, by tkmo whitecd toA e cabbage tad carrot- ". ¼ -
tictilar, was s147ntficantly Increased.

In 19.54 , In ebtidre:: 10-11 ýaarv oc KF a, ohf Diij'nce o1
Iiat ion on the botlance of cabinx &ad. other ot.rbrbtn'4wayi &invoit-

igateU'. The Investigations ohový,d thit a proph,ý½:-ttc 2&-dayYlaA.U'
ofsco ae ch4ldrsn with vitamin D2in & m'udrn ('"'s (50() m'F"") n

tributes to a better utiliztationa of Vie z calyi whith Is ta~iri 'it'r U}q# '7 rni 4,

Tho present work is a logIcaL ccnt~nvatt sn ta' hs vast n~

proecilae years. Included in 1¼It e alfs i a !%'trtfr gc rh r agen't!i whA. hIcan 'L-, utilized In the propbhylaxis of calt'½m deficieacT. Wes 1nv~effie"'
the until now little known subject of the slpuence of veea ~Ord -Jtrn
violet irradiation nn the wasnra, "td. ro? Vt,, most part On the ~Ii4*h
chtaage In Youths (apC 15--17 yef*&n).



In our investigations the study of the influence of ultraviolet irrad-
lation was conducted on an established, carefully reglated feeding. A trade
school, which trained mechanics in the repair of agricultural machinery,
ierved an a bane for our inveetigations. The living and working conditions in
the nchool were satisfactory. The feeding of the trade school's students was
carried out according to the norms which were approved in 1953. We made a
tabulntion of the calory content and nutritional value of the approved col-
lection of products and food rations for the trade schooe's students (ac-
cording to the dqta of the distribution menu for the 1955/56 academic year).
An excerpt of the distribution menu was conducted for 6 days of each month
by the method developed by the Institute of nutrition, M1N, USSf. The re-
sults of the tabulations are shown in table 1.

(Table 1)

From the data of table 1 it is seen that the actual composition of the
food rations of the students in the trade school does not differ substan-
tially from the approved collection of products. However, the content of
proteins, fate and particularly fate in the student's food rations is sig-
nificantly low:er than the physiological norm for adolescents. The calcium
content in the rations also proved to be low - 600-700 mg per 24 hours in-
stead of 1000 by the physiological norm.

During the period of our observations the selected group of youths (13)O were situated in conditions that are standard for trade schools. The youths
were not torn away from the daily living and vchool schedule. The regime of
work and feeding was preserved in its entirety for them also.

The ultraviolet-ray irradiation of the adolescents was done in the ned-
ical facility at the school. The mercury-quartz lamp, PRK-2 (without reflec-
tor), served as the source of radiation. The internity of the ultraviolet
radiation was measured by en ultraviolet meter from the All-Union Light Engi-
neering Institute (conetruction by Engineer Shklover), the biological dose
of the irradiations was determined individually with the Gorbachev biodosi-
mctpr. The average erythemal biodose at a distance of 1 m from the burner

microvolt/min.
equalled 2 minutes, or 262 cm4 . The irradiation started with '
of the erythemal biodose, that is, for 1 minute, and wan conducted within
a day. In all, there were 20 irradiations. The exposure was gradually in-
creased, and by the 20th irradiation, amounted to 6 biodoees. IDaring the
excha.c;e investigations, the youths (4) were changed to an experimental food
ration. The collection of products used in the experimental food ration was
constant (table 2), the bill of fare was changed daily.

In tho preparation of the food, the products were wilghed separntely for
each youth. The youths ate the prepared food without leaving left-ovors. Dur-
ing the exchange investigations tbe youths' water consumption was also taken
into account. It was established that on an average the youths received 80 mg
of calcium with their water in 24 hours.

OThe investigation of metabolism wan conducted prior to and after the
ultraviolet irradiation. Both in the first and al.so the second case, the
observations ,ere conducted for a 10 day period, of which 4 days were prior

3



O to the teat. During the days of tim investigations, an account wes 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 material (food and excretions) received in the exchange investigations.
The data received (expressed in average figures) are shown in graphs 1-4.
The data on the study of calcium exchange In adolescents (prior to and after
ultraviolet irradiation) are shown in graph 1.

(Graph 1)

As coon in graph 1 the calcium consumption with the ration prior to and
after the ultraviolet irradiation was practically the same, and on an average
amounted to 1,117 ag. in 24 hours. The calcium loss, particularly with the
feces, was reduced after the youths' ultraviolet irradiation to 351 mg in 24
hours, am compared to 644 mg prior to irradiation. In relation to this the
calci'lm balance increased from 4 394 to 7 697 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 Increased.
This provides a basis to consider its use in the plastic 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 irradiation, we also inveptigated the exchange
of phosphorus and magnesium in the adolescents. In graph 2 are presented the
data on the exchange of phosphorus In the youths (prior to and after the
ultraviolet irradiation).

From graph 2 it in seen that the phosphorve balance in the youths after
the course of ultraviolet irradiation was raised from 1 382 to 7 690 mg in
24 hours with an identical intake of it with the food. The phopphorus loss
was curtailed significantly in the feces ( from 496 to 354 mg per 24 hours)
and particularly in the Arine (from 800 to 603 mg per 24 hours). The re-
tention of phosphorug in the prganium was 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 magnesirm after the ultra-
violet irradiation also raises from 1 88 to 7 117 mg per 24 hours due to the
curtailment of the extraction of magneeli~y the feces from 7 385 to 4 283
mg per 24 hours.

(Graph 4)

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

As seen in graph 4, the consumption of nitrogen with the food prior to

and after the ultraviolet irradiation was identical and amounted to, on an
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averog•, 17.6 mg per 24 hours. After the ultraviolet irradiation the ex-

traction of nitrogen by the feces and rarticubarly by the urine wee reduced

from 11.21 to 9.8 g for 24 hours. The increase of the nitrogen retention from

26.2 to 32.1 %,an a result of a decrease of its extraction by the urinein-

dicates an activation of the plastic processes in the youiths' organisms after

the ultraviolet irradiation. The increase of the positivm balano. of nitrogen

from I 4.86 to 4 5.63 g per 24 hours also attests to this.

In like manner, the data received by us in the process of the exchange

investigations conclusively point oi-r that a prophylactic irradiation of

youths activates the exchange processed in the organism. After an ultravio-

let irradiation, the capability of an organism to utilize the mineral ele-

ments, particularly calcium and even nitrogen, in food is increased Lo a

significant degree.

Conclus ions

1. The feeding of students in a trade school is conducted in acoordance
with the existing norms, but the content of nutritive substances in the stu-

dents' rations, such as proteins, fate (especially animal) and calcium from

the mineral substances, is lower than the physiological norms.

2. A prophylactic irradiation of the youths with ultraviolet rays sig-

nificantly increase the capability of the organism to utilize the mineral
O ubstances and proteins of the food. The reteition 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%.

a. The results which were received enable the raising 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 organization of fotariev*
(transliterated from tbh Russian text - this word Is not inrluded in any of

the technical dictionaries available to the translator.).
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0 Table 1

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

According According -According

Composition of to the to the to the
the ration. approved data of the Itysiolog-

collection distribution ical norms

------------------. of produce eu.-- - -----------------

Protesins (in g) 86.32 95.11 119

Animal protein 72
am.ong them. 27.14 25.21 72

Fate (in g) 53.28 52.57 99

Animal fate
among them. 35v92 41.25 84

Hydro carbons (in g] 542.62 553.11 471

Calorific value
(in large calories) 3,062. 3,148. 30340

O Calcium (in mg) 642. 722. 16000

Pog~hoe1 _(!"m•_ ,in,) &23._.1 ,z6-._--,.p. 1.O= OL .... .. -

Table 2

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

Name . uaat. Name Quant,

Meat 40 Flour 17

Sausages so Kacaroni product. 40

Eggs 12.5 White-headed cabbage 600

Cheese 10 Onions 30

Butter 30 Carrots 100

Melted But t er 10 Potato. 100

Vegetable oil 10 Tomatoes 17

Milk 150 Dried fruit 35

) Sugar 55 Wheat bread 200

Groats 50 Rye bread 500

6
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Graph 1. - Calcium Exchange in adolescents. (15-17 years).

Figures indicete the quantity of calcium in grams. The graph on the left
is for the period prior to the ultraviolet radiation. The one to the right
is for the period after the ultraviolet treatment.

Explanation of graph (from top to bottom): General Consumption of Calcium
with tho food.
Lose of Calcium with the feces.
Lovs of Calcium with the urine.
Calcium Balance.
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Graph 2. - Phosphorus exchange in adolescents (15-17 years).

riguLres indicate the amount of phoephorue in grams. The graph on the left
shows the amounts prior to the ultravtolet Irradiation. The one on the rigbt-
the amounts after, The lines on the extrene right of each graph are the average.

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

Lo~se of phosphorua with the feces.
Lose of phosphorus with the urine.
Phosphorus balance.
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Graph 3. Magnoesiu exchange in adolescents (15-17 yearo).

Figures indicate the quantity of magnesium in grams, The graph on the
left is for the period prior to the ultraviolet irradiation. The one on tho
right chows the amounts after the ultraviolet treatment. The lines on the
extreme 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 feces.
Lose of magnesium with the urlne.
Magnesium balance.
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0 Graph 4e.- Nitrogen exchange in adolescents (15-17 years).

Figures indicate the quantity of nitrogen in grame. The graph on the left
is for the period prior to the ultraviolet irradiation. The one on the right
iho-we the a-mounts after the ultraviolet treatment. The lines on the extreme
right of both graphs show the average,

Explanation of graph (from top to bottom ) : General consumption of
nitrogen with the food.
Los. of nitrogen with the
feces.
Lose of nitrogon with the
urine.
Nitrogen balance.
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