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llMWCTXOi

This thesis reports a wtuAsT of the effects of nltrat* «nd nitrite*

tiMi wdtai mata, 19M 0P0Mlii| mAm iriMn ftd at laMfthal d»MC« Zntate

of KnA l«v«l» oca i^parently ooour wgrA/tm on ttM Mrth, %•

litcMtar* oltad iMMln oontalni wuv nports indicating that fam

MAMlt MfCiPid firoK «ltrat« aad idtrit* poisoning due to th* lagMt&on

of pUnt Mt«l«X» tliat ooBti&md tadi^ nitrate or drinJdag mt«r that

oontalnad hi^ nitaMito or nitrite, or both. Caa* (1963) proamtod a

roftotf dmfktfm^iAxm plKoes in the United Statoo uliiaw rdtrato and nitrite

IMVO proMot in well water. NortJioast 'ansas was one of the areas so

4Mi«)at«d« Reports of nltmto and nitrite poiandng in Afriea,

IttrtMUAt lOBNf* ant flMlb Jtawrioa haira a||M«red in rwAmm soientlflo

JoumaXs*

%• iwptmi of tMLa ataii^ ^fw to pootflcally atafy the effects of

wriotts levols of nltvcto mA nitrite intake on carotene and vitaalB A

MiobeliflBu effects on hwm0»Un mA aath—Bglobin levola and the

affects i^x>n genaoral parf)»ni»nce of grouing atdne. the aaqpaatetnta ii«pa

oanried out bgr feeding aidne rations voiiplaMHitad with various XavaXa af

aa^tai lAtmta aaft aaditsn nitrite to produce ihe chronic and sublathaX

affects in order to obtain the Infomatlon deairad.



Hmt* are nur4erous reports and reviews concamed with the

tfai^mm vaA Xrmimmla «r iAti*t* «»i idtrlto polsoBLng in different

tOMmma of llTMtook. A« rmtimni, \v )<UtibMd «aA li»»n (1952) • ^^oll

WktfOf «Qd i^Unt Biaterials containing fal#k nitrate and nitrite XwfeXs

imem to be the usual oauae for nitrate and nitrite to::daiV 9^plMW*

PofloXanc^ of oertain tMMW ainfer&ls (Ca, Go« ffo)» level of soil rtLtrato

ocmt^t, stage of ptlaat gnnrtl^ «y|Aioation of herteloidM* liwrtM!* ^
sunlli^t for W9fm ptotBiqrsllMMdLa* drou^t and certain plant spMlMi*

itMOMtcristios a£Qr all be l^affiaBt oauses of inoreftMd aoewtflAlAiMi

of nitamt* and alteite in plant mat«riala*

ilelntadi and mima (19(»3) nparlwl tbat the fM^iog of beiUd

MMfribt to 20 kg. pigs* 90 that eadh pdLg obtained tba ecitdtaliot of

llpniiilMmy 1*3 9U of NiallOg per d^f, gitpft ^ywpWmi of toKldV but the

pigs did not die. 'Riety also npoirtid ono oaoo liMWo oookodL Magold

•MHwd doath in pigs ^thin oiie«half bom* aftar foodln^ tM» hOBdhrid

out of six hundvod boad in tbo bofid 4aU4 aftav Aanlng muh sya^tons as

Xabovod rooplMtion, pain aai HUMnlar inakntia.

t^flkt Sntbavlani and Salisbozy (1950) obaorMd * btMQr aprtaUtiir in

pigs fed on so^p psrqparod bgr oooldUas bOif offals in wAl water oontaining

t|%0«a99O MpM Of '"^'^ ospL^nOant* Ibo anaSj^Mo of two batdies of soup

AamA tbol tbagr oootained 393 and 112? pjpa of IMO^ eqoiYalent. In a

to:!doitar oipaviaint llMBr found that feeding 0.05^»Q6 pu of SaJK^ per

kg* b(N|f Wl&ij^t produced asdorato to oofwre non-fataX isttblMH3Uil4iiBria.

Tuo pigsi weii^iing 61 and 80 kg»» died two hours afbir m 9ml dose of



0*09 git* V» kf* te(^ vtil^t. The p&gt nmn factod 18 hoiirs b«fl»r«

Ctaitlda and FltaMwr (19^) jpt^rtad that 30-90 m» of* NaNO^

5 «i« tf MBg VIM dMdljT doaas for anall faaUng pigs. Smll plci

««• IMallj polMiMd l]^ oral doMs ot 5 m* *i^ «!>•« fasting bat

wara mt wttkadly affaotad t&«n th« stomadi was l\d!L«

Bvidstm (1955}t fad pLga aa mflih aa V sg* ftf 1i«I*02 1^*' ^* ^^^

tfetlght par dagr to atair lik* taodfl&V <»f « harrlng aaal praiMMd ttm

banlng ptraaarvad with ffallOg. 8a tapavtad that tha l«v«ls of !iK^ fad

had no affaot on growth rata, faad afttalaneor or iodine ntssber of tha

fat* lUtrita faading at tha lanUM ha vusad had no affaot on viipr and

UMBPa iMra ao vlaihLa alipM of acQr affaot upon hoolth, b«t laattiafnTnlilii

iaovaajMd to 9^ af tatal hfMoglolj&iu .'^tilta in tha faad radueod the \,

Moimt of vitaadn A dapaaitod in tho Xivor. In ooa aa|iarla«nt It ima

obaeirvod that tdiwi both <»)cWlivor oil and nitrlta wna praaant in faad

thflva «u prttetioalV no dapaiAtion of liver vitaala A.

Xilgora, AlMBB mA €lMior (1959) rapartad tiMifaaaad lavaU of

aHwinlnhtn in tha Uo^ of rabMts and rata Hithin 7-14 houra aft«r

ft aaal glidag 0*2, 0.^ or UO gn. of lum^ par kg* ba^ wight. ili#

iwtliwiKiliihlii Ysloaa wuf alaa fbwid in rabfa&ta aftar faading oollarda

containing 0.61'^ of liUR^ aqtsivalant in total dfy aattar aad in rata

aftar f^adlag tandp graana lahioh oontainad 8,8^ «tf NaliO^ in the toUl

dor BHtfear. Ha aigna of diaaoi^!brt or flgranoais vara avtdant in aiy of

ttai antaals. In ndnaral-^MOMM cMHaa «a svMadts, it «aa fauod that

only 35.3 to 56.1;^ of tho 80^ gltraia ma raaerored in the urin© ^thin

* f̂hhoKOt period, anall afsounts of nltcita ««ra also found in urine.



Rbltdnltis (1957) t reported an increase of both O2 consumption and

CO2 output following the intravenous injection of 5 to 35 lag* of KaN02

par kg. body wei^t into sheep. He suggested that the increases resulted

from increased muscular actdvity. Op to 65^ of total hemoglobin could

be converted into metharaoglobin and the animal could be lying in a coma

without any decrease in oxygen consumption. He also reported that

procaine pennicillin speeded the breakdown of NO2. Bradley, Epson and

Beath (19^) reported that methylene blue could be used as an antidote

for nitrate poisoning resulting from injection of ^sts hay containing a

hi^ nitrate concentration.

Njaa and Braekkan (1955) f©d rats a good mixed diet supplanented with

NalilO^ so that the rats received 0,5i 1.0 and 2.0 mg. of NaNOg per day for

12 weeks. Th^ found no ill-effects, gi^wth was normal, and no abnormal

postwaortera lesions v/ere observed even though on one of the treatments

total intake of KaN02 within a period of 70 days was from 70 to 105 »g.

Hatsumoto, Itylin and Miyahara (I96I) reported that rats survived

after the injection of NallOg even thou^ metheaoglobin levels reached

50^ of the total hemoglobin Tdiereas the injection of 3-nitro-propanoie

acid caused death xJhen methemoglobln levels were apprordjiately 25^.

Incubation of nitroethane or 3-nitroethane or 3-nitro-propanoio acid

with blood in vitro did not produce raethemoglobin.

Pollard and Bleri (1958), reported that I/3 to 1/2 of the vitamin A

activity of a vitamin A solution (dissolved in twean 40) was destroyed

within five minutes after intravenous injection into rats. Destruction

was greatest in rats less than 40 days of age. The destructive activity

diminished rapidly in older rats. Destruction was less when the solution



ma in>otdd into a&M and giilnM !&§ and thars wm n» dMtraotion ^^en

tte mIuUmi mm iajt«t«d into «hl«k»* XiMHtetlon of vitodn A «ith

hn»9tnitM Ami dlftwmt tlMms «ho««d that only htmHyd Md bliBod

OiUs dB9traj«t al^dlioant «mmte of viUadn A. IMtaroYsicLJ (I96I

)

«l«o rtpmrUd that tho o::l<Iation of vitaain A in vitro WW affaotiwl/

OtttaljrMd lior bMfttln miH)iiiHiilii» Mpwilally ty aoid hanatin at pH i^,

IIath«(i»g3.obin and ojq^hmmgUtAn war* ammtuA 1m» «ff«rtl.Tat qgrtoolvvaw

•» Ite**", Cu"**, Fo"*^, Oo** WW© sUU Uaa affoeUvo, Oxidation of

iFitaatn A tgr vmrp intastina mm laara Ttspid tiiAn in a iMtigiimtn of 0.:

Uvar baoanaa tho fomar oontainad a Mi#ar ievaX of hwwctohia. iti

AttMT tUMMf aaddaUon vaa aaoalaratad l«r ^'•^fftn^^i Ilia jraaaiioo

of fat naa naeaaaaxy for tha mUirwU of haMtiiu Ba alao injaotad rata

mhmimmmuHj Mith a soluUon of mm^, '^^ ^^ ^^ of 60 ag, par kg.

bt^ ued^t along idth ovaUjr acUUdatavad vlt«dn A aad tvmA that aa

tha iiiatiiiMli^iilAii UmI «r tha blood inoraaaad tha aMunt of vitM^bi A

•tovad in tha Uvar daoMaaad« Ha wimrt,mti1 UtA tha pMaanoa of

Mftti—globln in tha botj^r fvpraaaad tha dastruotion of vitaaln A*

WmUlrtttr (i960) upon xatlaM&ng hia aarUar atodiaa iiro|ioaad that

Hw mta of aoHMM&on of aagqtaaa glvan latMnFanooaljr In aqoaova

dUyiMlMt to iritaoin A uaa inoraaaad fagr twarifpawtion >dth unaatoMtad

lipids. It Tms auggaatad tttAt tho initial raaotion waa ooiqpCLad with

VMKfeOMtod Upld aaldation and oatalyaad \^ haaofjguibin* wt iriMn aaroteno

«aa eivm ly^ amth ha pawpaaad that tha yaaotiaa ma oataljvad W
WtfljU^An in ^a tlaanaa. Tooophorols inhibited the eonvwroion

of thadlr antUaOdant pmfartia%



immlt (1962) report4iA Idkftt jrwang noA praffMut Mte

amsitlvlty to oxidation of th«ir Intvmoorpaseular heMgUMUl W ^
Jtttt «s did <daidren and prvf^iiiit WMib th« duals* of •roalUvlV did

a»t avpmr to b« oorrelatod mtb pubarty* X!w cffMt« of stMnrntUa

«h* tMM M thoso of prcgnanqr and «xtv«M yvvHi and tii« raaistanoa ftf

hMogXobin to HCC oooLd b« restored bgr i^ adtalnistraUon of riboflavin*

MbMtaaiMS Inaction of riboflavin lncz>«iM«l tha vu&stnM of lMn»g}«l)ia

•f JTIMH md jnuMiil rats to oxldattoii l^ ^»
OtfiMP lJ( fl^ (1953) fad aowi at mob as 2.0^ of KMO^ in tho total

ration, **ich waa fod at the rata of 6| pounds per day boginning 35 d^jfi

after braodlns* Ihia ma reduoad to 5 pMnte p«r hMd piV di^ during

parturition and during laoUtion tho food nu inoroaaod to 10 pounda p«r

day. It was roportod that littor also m» aet affected, howovor, tte

UtiMliV ABd nmtim of 9troi« pigs anpoared to bo dMVooMd «ith iAfftm

ImAM of nitrato, MUk production nao wt rodaood aa htm hmm found in

oattle. Sorua nitrato of tto oontrol group was 1-3 og. par 100 «!• and

roso up to 16 ag. par 100 lal, in serum from the hitfl nltpato foodtag gVMp»

IbUot ai iii. (I960) reported tbml tOKij lovala of 1.8t>iS or my* la

Ite gnmLim rotion d^trooaod tho growth rate of siiino. In a aoooni at«^

Iter I^MnA that 3,68^ of KCl in tho ration, fed at iao-K*** Xovol to

4«l«iMLno tho offeat of K% did not dopVOM gMwrth rate alioroao bolk

5J( KND^ and k,^3$ IMIO^ doprmtd gfowth mU. In a third atiidjr thir

fOd 0,061, i^m and 3*17^ of IUD3 iiith vaxlooa l«rela of vitandn A

(0. 1500 and 3600 I.O./lb. of food), fhisr found that 3«179( of K}^

imfOMiil g»Mrlh mi tho MthoaogXobin level Inovoaoid, In a atodr «ith

g&Ita, ToUot f^ fll^ (i960) roportod a dopgoioion of grovth dat to nitrato

(0.61.3*17^ of KNO3 in total ration) but thoro WMPO no dUftaWMOO in



naabar of corpora lut«a, percant itqpXAntatlon» ovary woli^tst

WQi^ts or thyroid woii^ta lOum tr«attd gUta if«r« OMpMpad to oontrols.

0<(iall s^ 0^. (i960} roportad that it re<iiilx«d only about 6 to 8

WMks to daplalo vitanln A frosx tha rats so that tht^ ww affootad «ltli

agH«flitfaal«ia« whan Vtnv «•«• f«^ * ^•^ oontaiaLag 0*3^ KIDg. Ihagr

NpMrtad that msoular inooovdiaatlon alslXap to ftot df fltanta S

da£lei«nQ7 vas observed tnrm thoti^ tha diat oontaliMd adaqaate aMwita

of vitamin B. Appatita and iHMHtTiir eaevdlnaUon vwf i^pvenned «r

acqppleeaGnt&tlon i»ith vitaadn S* 1lM(r «1«» aanoludod that rdtrlta xrilX

pravant TltMdn A stora^^e i«t«n Mia M«alta altliar Yitaain A or oaMtaM*

QMatiMVW, Uttle and l&lMlian (19^) fed rata £1193 and mmz A>r 1 to 2

vai^* Tte^ity-four hours after the laat feeding tha rata were injaatad

with betai-oarotene and saorifleed tjiroe hotira later to study the degree

to which tlM Mvetaaa Ikad ittUfpaared term the intaatlna. fiitrate

insreaaed tha oarotana .itlamMMiyami from the Intastino. Ml the IID^ in

Hm intestine had dieappaarad nithln a 2h bovct period. Two percent SM)^

and 0.5^ ^^2 ^^ ^^ mAMa feed aoiiMiivtlon in that aa^aiiMMt.

Btta^ and Sundaresan (I96I } fed a aaeeuarad «nount of retinene

teitMin A ald^^rie) to OMttrel rats, thioiirea>i*fed rata and iodinated

«aai&ii-|\id rats. Thasr reported that retinwie abao^ptLon was the aaiae in

all p;po9tm ahen aoffUiaat tiiM was aUowed. %parth3rroid rats flfeowed a

fitater rate of abaorptloa and had aere vltaain A in the liver «6an tha

analyaia icaa aada tao houra after the last treataent, hoveveor thagr

thmmd less storage of liver vitaadn A if the analysia was nada five digrt

aftasr the last treatnent. Convarselyt the hypottqrrtdd rats had eonaistently

hii^MKr vitaadn A reserves* prohabU^ due to poorer utillaation of vitamin A.



ItalMii li H* (1961 ), r«port«d ttet mis f«d 2*5^ of KHO^ In the

dl»t dM«il«p«d XKTiir AdrMMl and thyroid ifUnd* tlitii tlMMM fed 1 tS^ of

KOL. SMVlok and Olson (1962) flMaS thftt in tb« preMOM of 3^ lODj

and 0.3$ lftlK>2 ^^ ^^^ ^*^ vitaoln A palattat* MjywMil In mtcr

oontilbiit«l »«• to llrvt stomgt thta vltttdn A In oU and omI

•AdjAttMtion vaa bott«v Hum ta^otion. tho fMttag cf aAtrlt«, bat

i»t nlt»t«, rMult«i In a ftdwUon in tha awunt of Yltaadn A atorad

In tho livar iih«i vitanLn A inui aAdnlstored orally bat not trtian vitamin

A was aMltmaanaly la>et«U ^Sda sttgiMta that tte Milan of nitrite

In MdMiiv liTvr atomga of tiM oraUjT «didfli«UNd vltaidB A iMa tin

vwalt of either inoreaaad deetaraotioa in the dLgeative traot or a

daoraaiw in abaarption flroa the inteatine. Bath a&tMta aad nitrite

Uawad itm Uvir atoMge of iritaadn A tfm mm%mm$ «i«h tte srwitoai

affaet vaaidttiv two. nitrite* It alae m» dbaarvad tlM% 9aiim nitrite

idJOMl vlth aoid stooaoh oontenta dieatMsM •l»etana npAdOjr*

lOntar (19^2) vaported that oral a« wall aa pmmUml adartidillH—

of rdtMta and nitrite resulted in Hide variations in aattiaMWtf.aMli

jnodnetlon in cattle* A nitrate drenoh mm abtM^#d ^ a eonaldafitb&a

e::tent aad «aa awtabolised to aaaw axftaot ia tiM tlaauaa bat Teay Uttla

in the blood* Atarlte and lqrdro;ylaa{liia wero pgaaont in the blood in

Mallor aiiatmta* Blood n&tvlte lovoX and miShmmfiiMn ImnX mm
aanr^Iated to sona aoctanl* Wi^ ia foaaad trm X^ and it did oonvert

hamgixAAn to iaethaaatflaimii TH aatwtttt vith nitrate aad altvita iMd

little offeot on blood oaoonla level.



I«^ tl H" (19^) MpMPtod a 56 diqr trial «i1ii Mttl« In whi^ thiv

Hi lj( OK)^ in oono«ntv«t« at tMD larfvla of must^ in a low oavatana diet.

Urn tt# anavflr Mtion vaaoXtad in a sifpiiiieantajr largar daplation of

fha litanin A l«v«^ in the livor. One paroent KNO-j in the ration also

vitaB&n A atarva but the reduotlon vras not aipAfioant.

(1959) begna aa|)3Ating young rate of vitamin A «hila tli^sf

were still with HMU aather at 16 d«/s afitv Urth. Vitaalna A* 0* «idl

5 wv not givan in hia axpadaant* With 18 peroant protein in tto 4Ut

noraal gnwth mm «ibtained ontil the age of 60 digra* 11 paroant px«t4dn

ftte poor fprowth, 6 and 4 pavaant prata&n diet gava no growth, teta

rooelvln^; the loiter protoin davatlapad :xerophtha3jnia later than those

iMtvin^ hif^er leriOa of protein, if theor flOFViirad long «notis^, awtevM,

aavSy daatha on the lav fMti&tt diet in this e.^qperiiMiit mva tltamtit to

te 4ba to a^Ltatdnoaia l» EarUer depletion of vitanin A (iiinMi>aii1ait

WtfiA ftwaMu Mian morvival tiae for the 18 paraaot protein group was

?(> d^re. fbr the 11 paroant protein it uaa 77.3 <iays. It appearad that

<vit«dn A raaaonraa wore used at a rate proportionate to gnwth rata. Ilia

naan survtval tiaa fdr males me 56 dagrs, for fwwlaa 68 days. On tfae

d^loient diet wman survival «Um hm 72 and 79 daya raayaatlvely. On

tha lav pvataia lafal vitUh did aat yawiata «Mwth at all the faaalea

did not Ure longar than the salea.

Mtamm and Bramarm (19'>7) jm^mM IqrpffrlfeQrroid rata tor faadii« tfaaa

deilaatad <fjmid tissues and borpothyroid by feeding thlaanMdl mi

thiourea, Ihe rata wore then fad aithar 40 Mg* of beta eagataaa w
40 Mg. of vltfvain A* Ihigr vapavtad that «hwi oax^tana was fed l^jff

thyroid rata ciMitd aora vltaNtn A la the Uvar than did the hypotl^veid



n

fftts. the adWLnUtMtlon of tharroxLm nstttralistkl th« vtf»ot of thlouTM

mA ItdoaaMttUi and restored ttv abiliV ^ convert earotene into vltMdii

A. An Increase of metabolic activity resulted from feeding 2» '^ •

dlMUnfiMaAt Immme it vm not aoowpwdil ky •" inopwewl Mte of

lotHK imwiMwi into vltaidn A, It* tili«r«fiMP»« «m rnggMtod that

the altered OMWtlii wWbSliM pmrttA Idtll IfegPfi&i dlafitnoiion uas

aBt due to tihmuTies in Hw bunl mtabolic rate ]|k £&• ^t wae brooifit

about by eoae other piiorsiologioal eotLon of tbe thyroid*

awif moA Bkrevik (i960) «liaiMA tlw Mfvrt of JohnMn and iMNmi

(1947} that tbmf U an wwg^lWWl nSMtaMM^ betoem thyroid statua

Mil the aMlily of aidaala ta ooavirt oarotane to vitaa&n A* t^rparttgrvalA

Mta pgad—tit hf faadli« daaiaatarl HvNid had a hig^ar total Uver vitanin

A oontMit thaa aaateoL atdaMOa, Qm^t alaa npertad that the fiMna ef

Hgrroid haWM effective in the conversion of betai-Ksarotene to vitamin

A «aa tri-iodoi^ronino. Iltrvttiidaa ^K M^ JHiMgt Ll to poaaaaa na atttivity

in raas^aet to the oawuraion of aavotana to vitaa&ii A«

BIoMfiald s^^ (i960} rtfiorted that the feeding of 0.31i( and 0*92^

«f dlataxy nitrite affaatad iadtna nttabaliam of the nfmml tkgfveld gUad

in both «•!• Md ihaap raipaatltiiy» fSMjpa j[j^ aJL* (t959ft)» ttM^rlag the

^taadn A regoiraaant of younc pLga reported that the raqptfJMHnt for

Vltiadn A of yottog plga a|apaa»ad ta ba only ali^tly inflnanaad hgr tha

wiiiiBiWital t«9a»atera* Tvuf ^ g^. (19^) alaa v^eartad a atad^ in

«hUh tMr ia^atad I^^^ into 83 day old p&ga intM^atvltoaaaUy and

twuV hours later treated then with thiouraoil. The plga «ava leapt at

tw» aoAnnMRUI ta^ptvatsMa* ^ to 8^ ai^ 18<> to 21^0. iha rate of

Ifegrroid 8earetion« plotted a^sinat the aaount of vitaidLn A added in the

fiead at the vato of 0. 100, ^»00, 1600, and #100 I.U./lb., had a uulmm



n

d tottk tipmtiiim *t 100 X*a./2J[>« of iM4* XliU laml also (jove th«

MMrt •fflolttnt faod oommrslon In an MHPli«P KSpuimnU Digrrold

MNtifla nit« WM iMs at thA Xomr tmapmf&teoem idtb all vltanin A

l«f«Ii. In a sMftti wqpMtaM* tlupr tried to rsXat* gpotfth ml* mA

Hgrrold secretion rate bat fbund that the roUttouliip WM ratilMP rnftU*

tljMWflin « wmm dlMOt «CXtet of vitMdn A npoa ttqrxold fanotLon «!»

postulated. It also was mimStitlMA itet mthln tht SMfi tested, dlotaxsr

vltsialn A had oo»d4it«fala tiailxmm tpm tiM rate of tt^wwAm aMVotion*

IlBMffifllent or oxaoosLve intake of vitai^n A lowvodl the rate of tt^jrro&d

OfOtlon, ATorase daily g«in dnzliig Ibi t3th week of Uf* nao aaadiMM

ftt Hm M#w ti^iwut itetB 'too I.O./lb. of mtHfta A mm addod to

OMh pmA of food and at lowv tinpwitaro irtMn 6t»00 X.U. of vltaaln A

wm 9MtA to oaob poand of food*

CaM si a^. (t957) fod rats a «LtMda A dodeUUnt dlot plus iodlnatod

oasoln, thiMMa or thiouvM&X and gCM taiM votinino oMUy or ligr

injootion or aiatoistfiA MtoWnt oMOly. thfl^ reportod tlMi lodlmtad

oasdn dooroasod and thiouroa inoroaood the stevftit of Uvor vitaain A

ttoa orally fod rotinla»» Biti Atdlafttod oomIji mi ttlMWi tUl^Mj

liMoroaood tho lifw ste««0i Ami injeoted Mt&i&M tal Jodiium mmtak

iawoaaod and thiourea doorooiod the Uvor storage v^han carotene mm

Omi md f>»aitrt.n (19(19} alM fopovtodt i^iat in ths&r ttarflM idtli

tlMtMit «tts«Moil irihit:&tod and doaioatod thyroid st&wOAtod tho

ibMsption of boto»oosot4Mi imm Hw talostlaa tamet* Dosioatod thgrvo&d

owmtoWMi>>d tte offoot of thlonraoll i4ien thiy wavo aMUalotsvod tegstlMr*

'ieither of 13mm hod any qaalitativo offset on the stability of a ooHoldal

solution of boto-oarotenOf liMBMMil itoolf did not ooen to iahlMt



inlwtlnal "ottPotanaM** Thagr alto wsNHMtsd Ifaai ttM dttMilaiUon of

jlawi vltatain A levels ten of little or no valuo in dSA0»aiBK tkgrroid

ditftootion*

ibguth «al SmU (I9&) MNWVd tlw pitaLtKi&M of mto to iiiAtalt

HgrroLd Amotion ml <ln>lofd Hun for four wotfcs biHovt sLviag oodh mi

100 WME* of T)otOiiiiimiiatoim tme dcr ttoaBuft o otMiMb tiAjo* ttar ftraaA

HM^ fftlPM of dtetUdflOCOr* JWWplittMHI l kbA nowTar inooordination,

within ^ to 5 dasrs* Poor groinh voto ooixld bo Isiprovod b;/

injootion of 1 ag* of tostostotona pMflMoia as wall aa 1y

Hw udMaMitnlion of bati nonfMio tiWMi^k otOMMli tuba* Aa a roaolt

ttlV oonilMilad Hiftt thto oanteraion of bota««ax<otana to vltMiin A naa

indapioteit of tbyroid fisiotioiu

Tall, trlMti^ptgrUidU md Hmmi (1961) y^pettod that iriian vitaoto

A MM gliran to rata at tlio rat« of 5000, 20,000 wd 30*000 I.U* pm 4«r

thMtK^ atmaadi tiAw fto tM wajjea tte booal aataaMAio Mta noa foteoad

8*6, 12*1t aad 11*4 paroant VMpo«tl7«ay« Iho roNDval of tho thgmid

miaiiai! baaal aataboUo rata a littU owr JOfi aaA tlMPO yma littla tfHBgi

fhwiaftiii rtMASbmt yAtmdn A was glvan or not* Kxaooa vltaMAn A had

littla «fN«t t^pon thgroid t7^(^t r«latlT» to bod^ «idL#iit fajiUKllaiai «r

fba iodine UrU of tho diot» IOma laballed Xhyvo:<ixm VM UJatlid tl^r

vaportod that aawaaa tltaaifi A omaad tho ffodioaetiva Vb^pniAjM ta bo

Mvo M9l43j oasnrotod in wdna and fooes. moor oonoludod ttat tha afltiot

of aaaaooo YitaadLn A on baoia aotaboLLo rata vao aetlr«2j aadlatad bsr

tl^pratid*

iBMioh and U«VMi (1963) fM vata for ^ daja on a vitaada A

dafioiffiit diet oontaiaiiis R^ troatod oarotaiM and ftooal that IhtM

no to:do offoots of M^ traotod oajotono but thaoo naa no vitaain A



aeti^V 1^. t^om i«i m mtfwmm in ml^t &A» at tha mm
YitaBln A aotivlt^ lenrel betM««n th« ligOj^ totaWd ouot«M f«d gVMp*

cad tibe oontvol fad groups*

Sell and aoberts (1963) f»d piM&Bf liiiiiilwwi a vatton oontaininK

6«^ nOg* the mo^ d«pK«9Md grovth isidar |dt UttUHl ^McHne; aondiUons

t^ lomciBg tha foad oomroiptton. %en the fasd Intaka vaa a(piaiMd«

Hm dipMasion of grmrth oould be obMivad mC^ in tba9» b&sdi vaaalvlng

«ia fltndn A ftraa dlat oontolning M^ Uvar vltniln A itaa low In

^jghaijfl IMi cdthar vitandn A or oarotana atong allh nLtsLta, lisn

l&lMiAii A Ma inJaotaA Itoa Uvar vitamin A atavaa wmn valaUvely hi^

in the no^ traatMBtt, Thiyroid faorpartvoii^- «M utoiampad in all ohiaiBina

raooiving rdtrlta* Iha aiiliujliit «»f tha thyroid eould ba trtmtmmm %gr

MMlira daaaa of an iatoaavwacOiv in^tion of vitatsln A. mtrlta

iaoapaaatd MrtaOlV ^^ no vitaoln A dajflataav tgt^^mm were obaarvad

during tha atuc^. Xbeor oooolttEiad that tha inflamoa of nitrite on feed

intaka aad ooaaaqtMnt vrairtli af tlM ildaic raaidaa in aoaw othav pbgndelegiaal

pntfw than that aliara aitikar lltiMltt A or tiiyroid gland or both ara

orltieally involvad.

{gnokaua (19<»8} A-apartol that wwlroiiiiial tw^nia tiu'i wt^ affect

vltanin A dajalatiwi or the utiUaatlon of oarotena or both. Ihm ai^Uwla

wava leapt at a hinh taqpeanttnra tlMra was an inaraaaad yaqcdraaunt for

VitM&n A* Xhla oonolnaion (baa not agraa wall vdth the results in swina

•apartad br Frapa f^ i^ (t9<f9l»} alio fotmd that ^lOO X.a. of prefonwd

viteoin A palaitata sKva aiasdatn gpcwtb at an enviromental tanQMaratura

of 18 to 20^C tfharaaa 1600 X.IT* and &iOO I.U. reduoad CMWth Mta, but

«t a t—paretara of afaeat 6 to S'^C. Both 1600 I,0, aai 6t|00 I.U* of

idtaain A par pound of feed gave better growth*
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AiUilNi (1962) ropert«i «M ttffeot of envlronmitol tw^p—t—i on

fltadn A and oarotana fWiwIitw in rets. H0 found that low tiopmraturo

had no effect on aitber vltaadn A or ottfoUnt d^plfttLon or utiliniliMi

but it markedly InorMUMd tte •wworslon of eavotMse into vitaadn A*

fliWimlit 2^C idth 22*C for 21 dagrc* be found that iStm ffttc on the vltodii

A A«t had aore liver ntcsta A iihen kept at the low twm i i i tore than

those kept at the IdL^er twiiiriiture. thie «M poMibV doe to bl^wr

feed «wuHinnlittii and therefore a greater vltaola A intate. Rata that

««ve iMpi at ?9C aaad fed en beta-oarotene had apprordnately tMiea llui

anrant of liver vitariU A at thaaa kapt at 22^0 on tte fatte aMwiw

diet* tftMR tdtaidii A naa etolly administered them Dext na dtfTi

aapng rata )smpt at the dlffarant twifciamtgyea. In Ida aaeend

Ifct reauXta wove rtidllar and it naa fioand that llvor storage of vitaala A

in vatc loipt at Iflfw tanperatora «aa triUM Hiat of thMHi )mpt at rooa

t«9aa«tHre after <mly three diQra* Biinipa (19^) ea^laltwd the resulta

aa t^Lng iM to the inoreaae of t^^yroid activities during aatpoattre to

oold weather environEient i<hie& in turn inoreaaed tha oenviraion of

mrotam to vitaoin A« Ihe affeot of ec^posure to oold on utiUsaatLon of

oarotens still peralatad idMn pMWJhU dUXtoWMwa d»a to intacliaa

sdoroflorft wnpa alisdnrtad ly inolndiag iMajii—Bffaatiw in the baaal diet.

Zt alao wui viparbad that lov tamperaturo did not inereaee the vitanin A

MqjB&nMMttt aor iaoidBnoe of defioiency.

Itetear and r4asoro (I96I ) fad aailspe state a aan-piulfled diet a«ntiai,nlm

3^ l»n, of vitacdn A par graa and kapt than at 25^t ^ «ad G^C, Zt «aa

found that total liver vitaoin A nas tuioo as great aa, and in I«17. per

gMm of livor mui man than tslae aa eraat* for those kept at low tMpaMture

M fiMP theae at 25^0, Ttunf eomdndad that aooXiisatisation to oold
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doM not httVi aiQ^ ifttxins •^eot on vltudn A attAbolian* a^tvd* f)^ f^

(1961 ) alflo i«eport«i ttmt «nf&x«t«MiitaX tanperaturo had n» «£fMt on r«l»

of tlteBda A d^^aUrtimu thiy a«9«Mit ft tanpiKfttaw of 1*> to Z'^C to a

of 1^^ to 1^» Qds X«d to their oonolasdon that vl^Hlii A

ifM not relatod to nttabollo rato. This oomaualon do«« not

410PM lAth tdiat reported ty^ Johnaon «ai BMMm (19^)«

Johnaon «Ni Hwimiiii (19^) reported t2iat rata whoM growth km

ravt^otad t^ a Xcm oalorLe dlat* low thIaniM diat or low tzTpt^phan

dlat mtainad aora hapatio vltanin A Itetti control rats that gww noraaUy.

Aftar taiyimn wto «f «UdXMr sds», thegr aa||M«id that aaUbollo rato

m^^ influonodd vitaadn A daplotionj desioatod thyroid hastamd tha

diplotlon of vltaidA A nawwii vhllo thlouraa and thiouraoU ^Mjt^^A it.

tt^ alM observeid that in normally (Nidas rat«t a daai aw la hayiMa

«it«da A ratcfVM ma aoaowpanlad lagr «n inovaaa in tha ataount «nt

aonMRtratLon of vltodn A in tha Iddnv** ^ <»cih Inavaaaa ooourred in

wXm ^tmm «p«<rth «•«• wa Mtavted dmlng Uta ckaplatioa paci«d« Iha

concentration of vitaa&n A in {ddney waa parti<mlar3y low in r«tt

aoqpaaad ta thlmiraa*

tm aapnrata tzlala in yAtixh voxlotts lavals of sodLtti qltnita or

godim nitrite iiartt almd in fa«l fkd to ffwdag atOaa «ara aaafilaftart.

Xn Hm first trial 0,60 and 1,20 peroent of HaiW^, Mdaad to 1,0 and 2,0

pttmsA vaapaotLvaljr aftop four natfsa «MPa «Alad to iraUons t^tat wwa

«Lther mrnol (affMiiMaMar ^KIO X.U, of vltanin A aativit^) or lov

(«^spro:diaataly 23 I.U. of vitaflia A aotivity/lb. ) in Yita«dn A oontant,

(ration 290 and raUon 2$k^.ftUiM 1)» fvo l«v«la of NaMD^, 0.15 and 0*30
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pareent, (roisad to 0,20 and 0.40 |Ma<o«iii after four mtka)

t» tte 290 ration only. TwafUm wtwHt^ pdLgSt Owm Ml tpurtind

{\>xpo0 X IMand (Mna)« gllta and banwWfl iNnm vaadoadMdi wwwrAi^

t» wal^t* taPMd aad MEC and aUottad Into 7 (pwqpa aa fbllotfat

Qmmf i H»itiV9 oontrol • (ration 29D)
8 29D 4 0.60^ »alIO^

6 litfttlv* oontapol - (ration 29A)

7 29A 4 0.60^ m3X)j

mm first tftal mm aairlod on during tha wmmm frai dmm 10» 1962

to Aogast 29t 1962. tho total time involTtd iiaa 71 digra. Taoma Idffod

sat^lQs nwa aoUbaetad £ran tha aataiiar irana oava at int«Hrval8 to iHIwIim

levels of hemglobin and mfhrnrngJuMju Saroa vitodn A «m datMMiaBd ftt

Ite ind of tha trial. At tht •aailnirt.on of tlva trial aU |&ci «va jps^

mitlWi on paatwra on noxiMa. diata and blood aanp&M mm oaUaniMd again

20 dagra Utar to ata^ tfaa ropletion of sefntra vitandn A. raad aommptian

and awwiga daily gala van datatRdnad waalcly.

Iteantgr titaodJi A daplatad Polarai China pigs, obtaimd bgr fooding

balli «lw aam aal Unir littara a low vitaiAn A aativity diet throoghout

tta gaatatlon and cuekling period oatil tha plga wava naaaad aai put into

Hm aifi'lwnt, ware used in tha aaaead Mtmif* figa «ata ranlovisad to

aalght and littar into 10 groups of 6 treatoants aa follavsi

avaap li'ftmtval. ratiao (291)

3 29X * 5i n^aoi
4 291 •( 0.3J( laKU
5 29s -^ 0.59( Kam^
6 29K 29A (liir* yf^ IWB-
{29B4- ^ laMd« ^

9 29B 29A (1iir-»'3Jt lhJ»-
10 Control, raUon (291) ^



ttUlM I* liAtlons used In th« 9xpnimmntm

IngrvcUttnt (^) 29A 29D 29S

Sofbmn olliaMQ. 13.2 13.2 13.2

IMIMIISMU 81,2 • «»

Ttdlnr oom * 9t«t 76.2

AlfalfAMftl <» UO 5.0

UkUA ikljiidlk 2.5 2.5 2.5

Skmmt* TMst f.o 1.0 t.^

XadlMAMlt 0*^ 0.4 0*4

Bone oMd 0.^ 0.4 0.4

1k«MaianNa«^ 0.05 0.05 0.05

ntMia B •oapiUx^ f

Ibtel 100 100 100

Ultaitod vitamin A mUvIUm. I.U./lb.^ 1«M thnw
23

^O^idOO 2,000«i»,000

^^^lOoatidnlng F« 10^ Mi lOjg, Ch 1'^ Qo 0.1;(, Z 0.3^, aai la 5^.

^*antflying th« folXaniiis vitasUs par lb. of faadt oboline 10 mg.,
alMin 3 ag** Hbaflsvla 1 ag. aad Mlainn pantothanata 2 «g.

^aing astlHatad •atlTlly baoaiia« tiia potaRcgr of oarotene bat—an
iawiiTaa of alfalfa aaal varlad aavlcadly. Ona alfalfa aaal anal^^sad
•arly In wintor oontainad 82.300 Z.U. of vitaaln A aetivlV par poxind.

io profoRDod vitamin A addod In thaaa ratlona.
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Th« Moond e^qMorlMnt iMtad fron Otiiriaw 7t 1962 to llupQh 26,

1963 (31 (Uyt). Carotone analysas «hoif«d that ration 29B WM tt^ in

vlt«gdn A MUvitgr. Hm lonivr tltwln A aoUvitar ration vhieh was f«A

to grot:^ 6 and 9 «u obtaimd bgr nixing raUon 29A and 295 in tlM mtl*

of 1t1 tgr «ii«^t. nie lotror vitaidn A aotiviti/ ration waa inslodad to

gfta^ «M off«ot of difforant vitanln A aoUvit/ ItfVttU in food daring

tlM wintar trial* Flga wnra kapt in an nahaated bam and so ttMgr imm

aspeaad to rather oold taoQMratoros duaiag tha idatar aonths. Vanous

blood «aa ooUaetad at intanrala froa ttM anterior Tina oava for 4laiMN»

lAaaUen of aaraa vitaiain A, h—jjhiMn and aathwaglatdiu At tte Mi of

the studlsr one-half the piga inira alau^itaErad after the aiqppleBientad feeds

had bean raplMed by the eontrol ration (29&) for a period of approTtiaatoly

30 hmn* n—)g,1ii1ilii. aethanoglobin. aenat and liver vitamin A. nitrate

and nitxlte in blood and in mosolo and fat froia haai and loin were detef»»

inad after slaughter. The rwaiinlng p&fa wava fed both MidLon 29A and

29E for a period of 25 dagrs during reoovny «aA wmw tiian ala«|^tav«dU

Aipln* favuK vitaaln A, liver vitania A, henoglofaln and etheoogloM.n

WM datasnained*

Baaal or oontrol feeds used in the taptseimmt ware alxad and aaeked

in 50 poond paper baga ly th« DMd milii« Oapartaent. A 200 peonl

double-ribbon horizontal nisaMP wui lUMd to adz nitrate and nitrite into

tt» varloaa feada. The partiole aiae of both ohanioala «aa redooed to

the approxinate finaneaa of table aalt before thqr «w« nLaoad into the

feed* Before nisdng in the iaixar» ttM olianieal, nitrate or nitrite, ms

iranl iwil with an afpntpgUtm anoont of feed tagr htaA to insure the pvapsr

^Hjitribation in the feed* Ptaed was given |4 UttSfll ^ ^ aelf<-feeder.

lbs pigs were watered two or three tines par dagr Igr hand*



and liver vitiMln A hm ctotandMd \xf iCiiri»l«*« atthod (1939}.

^lobln and iMtlkflROf^bin vmn dctaanoinad Iff Wwig't aitthod (Hairic, Os«p

it 19^7). ntanite in failood and tlMniM mm dtoUmdntd br/ th«

tMit (J«oebs» 1953)* th« nltrlta \3gr tha oolor reaotion

lAVH Ml Bii^tlvl) - ethyXme dUaint dUvteadilMelda aa daaarlbad tgr

mven ai^ ^. (1961 ).

ViPiparatlon of blood for tha datamliMitlon of nLtwata and aitelta

was dons aooordlng to tba aathod desoribad bgr Olven fj^ f^ (I96I)* For

fitt aaaala and livart appKosdUaataJjr 50 gn. of the tiaaaaa vara aodanatad

li|r hot watar aix tiaaa* llta watar axtaf^ots obtainod vara than ataiMXtttad

dtaMR to 25 al* for fit tad Mwala and 50 lal. for Uvar, Iha aa^poratad

mAmp aidraota wara used In ttta ilatwrtiMtlon of nltrato and nitrita*

RMOflS AHD OISCQSSiai

iaaiilta aaaaorad in taimi af av^raca Adly fidUi* fiad iiiiiiiwyi^iii

mA fbad mammAan effidenoy for atspavlffimts 1 and 2 ara aumwrisad in

fiULM 2 and ^» In the firtt aaqparlMnt, diffaramaa in gravtii rata mam

not slgfdfioant. Sawvrar, it was obs«nr«id that pigs in both nitrita

groups had a taQdaney to oonsusie laaa faad and gfaw Mara aloMljr during

tiM isaaiid fariod of 6 weeks.

In tiia saomxl eotperinmitf vHai^oh waa oavriad out during oold iiintar

maihar. aigaiCUant differences in gvavth rata wwra <Artaftiiad (P<.05)»

(Tables k and 5}« Figs aatlnc the 3^ 1UtK>j z^tlon (treatoMnt 2 and 3)

aada an cfavage daily gain only aj^o^xlraately one-hitlf as great aa those

aatUg tlM control ration and pigs eating tiM S$ ItoNO^ ration (traataant ^)

gainad only ono-fifth as nucdi aa IImi aontrols. Redaction of vitttdn A

activity to about fifty peroant (traataant 3) reaolted in hi^wt* feed
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Table 3. Anslytls of molct&on for *v«r««t diUy gain la

aiqMntatnt 1*

Source of variation d.f. K.S.

tgmtmmt 6 «039i7

am 1 .00133

firrop 5 #03^
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ttbl« 4. Sunaary of rosoLts for average daily gain, average

daily fMd eonaw^tion and awrag* fead efflolenciy

in axparlMnt 2*

1 2 3 ^.5^6_
ltcU»a aadl 29E 295 -*• 3^ 29A •«• 29& 29B 59( 29E -» 0.39( 291 0«5l(

-^
NallO-

i c «

Of pica 4 2 4 2 2 4

wairja wf Xi)«

iniUal 55.0 50.5 ^*5 68.0 ^.0 57.4
Unal 150.3 99.0 105.8 78.0 120,5 107.3

Af«rag0 daily

fUm Ub« ni8 0.60 0,63 0.25 0.82 o,6e

Mwpaga dMUy fiaad

eonraR9tl«n 4.86 2.98 3*72 4.90 3»71 %\^

Awrago f••d
offleianoy 4,11 4.98 5.88 89.70 4.03 5.12

IXsxi traatnaat 4, only the ind^ta of too pigs wnm avoMgad. tha
pigt that dUd aarly in the trial vara not oaad In tha oaloulations.



5* Analysis of variation for

dilly (tin on wxpatlnMit Z

of variation d«if« '^•^«

1 #02133

It .06W

•p<,05



oonswpUon sad tetltr «fw«e» didlgr giln but po«rar fMd •ffleienoor than

liMn figs ««• f«d "3$ HOK}^ (trMtmat 2) dnxlag •adrtMiJy oold weather.

BLgs on both nltxlte l«v«ls also sraw alower than the controls but faster

IhM thMM on nitrate. ONvtii rate deOTMUMd m lavels of nitrate or

aitvlte in the ration were inwMUMdU QMHtli dipMMiac «ffeots of

nitrite oould have baen prlsaril^r doe to radaead faad intake. IkMa*

taiitln yftaiit Iaa02 ^ ^^^ ration berootfit abaut iMtter faad oonverslon

adMlaianaQr than the control ration 9wn thot2,f» the ?i^ grew slower and

aaaauwad less feed par di^* v^ian diatarjr nitrita nu inoraaaad to 0.5^

of the total raUon (ftraattiiit 6} piga griw aera aXenly, oonaoaad laaa

flaad and had paavar faad conversion effloienoy. A pig fad the $i MaK).

ration devalopad a hahit of using his fore-feet to pull the feed out of

IBhi feeder on to the *ret floor whiedi nagr raflaai Hiyalatahl lity and un-

oooeptabilitgr of feed oa«li|j|,ng aiHiaaitTe .^liiounte of nltrttte. 2uoh

faad vaatage oould not bs laaajiwad aoouratady bgr MBT aaans. therefore*

faad aaMovtiaa and faad aCflciono^ figures for tniatawnt. 4 hav« little

Chronlo dianrttaa «aa observed in all nitrate treataent groups during

tha adHmr (e:;<peri»ent 1). Qiarrtiaa seeBMd to be inore prevalent and

aafam after rainfall. In laqpartaanft 1 , all piga ware in good health

and iliaaail no alga of iwilmata aar tag visible ayi^ptoms of laathaanglobinnia*

nUafrtiaa was not obaaanrad dniag ISbm aaoond a^parlaant, possibly baaanaa

tiia pAfi ate less feed and drai^ leas watar* Oahydration of body fluids

during the winter «q)arlnBnt naa ladieatad hf the riae of hanoglofain level

abave tlie Monaal level in all traataaate Imdbaliac the control, with the

aoBaaptLon of the nitrite treataaite (teaateaat 5 «nd 6}. Taa p&ga fad tha

5j( NtNO^ ration died, the first ona died suddenly and symptXema baflsve
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iltitli «»« mt oiMMMpywi. lh« menrt one hod stiff 1^ «nd naok,

iiiwmltl lAMWirdimtiLont wm unable to stand and died about 13 hours

aftar ^ywpttwt w&f obaarviftU Aiat aMtMi mmAoMjm Aowad tiiat all

an! blood wa oiioaoXata facpofim in oolor. CmUm^ml •ntaritia

were found in the intestinal traots*

Za both as^arijMnta uiiniim»Mla»i af addad nitrite in feed lonaraA

>(^)An oontont dfnUSUMBtSyr «lKiIa oooai^ption of added nitrate did

not« It «w be seen ttom Xohla 6 anA ftddLa 9 that all levels of dietazy

nltvlta had a aUdlar affaot on h«aoglol3in laral. Tbm average values for

lMN»^LBbin in iipaflwwt^ 1 MM 12«5 «ad 13*3 fliu pav 100 «!•• and in

mpmimn^ 2 tti^r vara 13*0 and 13*3 m» P^*^ 100 al. for the louar and

«to hii^er nitrite levels gaapaetivaily. fta hmntpbaiAn laval asaiurftl at

ditfarmt tftaaa in tte mm |Ag* aftar WHPiLintatlan «ltb niteita,

fluctuated sU^tljr ^^ xwpsly fell belewr 12 gfu/UHO vCU Pigs eating the

loupsr nitvita ration in asqpaHjaent 1 shenad no aignlfioant inoxvasa of

wltwinlalilii level but tha aavvi vLtmin A level «as lowar than that of

Mgativo oontrols (traataant 6) wd Itegr atill had a haawtfl nbln laviA as

low as those eating the hi^er nitrite ration lAioh had an inovaaaad

aatlMBOglobin lerA. This reaolt adg^t indioata that tha aninal ba^jr htm

a asahan&M ta get rid of rK^ in vivo at the e:q)aa8a af haaag^bin. 'Qiia

t#nitl,iiw is United and aftar that liait is reaohad tha UO^ entoviiif

tlMi bo4f Hill then oaaifa&na wlih haimgWdn and form aathaMgilafcltt i*idh

win ineraaae as tha laval of fKX^ entarit^ the blood dreulation is

iMMpaaaed. It lias obaevrad in the seeood aiiyail—it. that tiMva mm

dafagrdratlon of bod7 fladd in aU taraatnant«w Iha howglobin laval rose

•van in tlie oontrols but dietary nitrite still e:a»rted its affHat ly

loimring hesBglobin level doun to 13 e^/lOO ml. (Table 9}«
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VifciLt ?• AmSjils of vwiaoM for tiMptfUOto mA

of VMrtAtiMI d,f» M.S. dTfi M,S,

ftmatMBt 4 18.29 < ^.77*

a* 1 ua2 1 275.&k*

b« ) -TiOO 3 9.79

Inor (a) n 5.27 22 11.38

BiNMd 1 6,0p t 19.76

aPMdl X taroatMttt i 2.73 6 <».42

Error (b) m U96 21 27.96

•p<.005

(llilTiM *« i« th« dlffUMBM 1Jt>«itn anplM oolUotad httw
Iht pigl VIM rtd idth mtioni m|i|ili«Mnt«i with nitrate or nitrite

mi &• aMplM oellMtoA after M9pa«M«to«iMi« fli^pllng b. it the

dlfS^MMe earns tlw MP&m oolUvted at dlffiMnt tlaaa after etapting

tba feeding of unyplwiUd mt&ene.

*
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10* Ansd^sls of variation for hwwglnbln,
oA mnm ritudn A in taqprndaant 2.

IWUiBii of variation d.f.
mmmgmmm Mmmmmgmmmmm

M.S.

tMfttBMnt 5 93.63 877.83** 339.69**

Sampling"-

«• 63.05 580.99 9^.78*

b. 13.15 kauoi^ 3S.tt

SPMlMat X willing 15 mm 136.^3 1*.97

fl« 6,27* 15.35 8*51

ShcX tVMtiant 3*.'»9** 1.11 e2.35**

Error kZ 1.51 5.25 15.33

*P<'.05
•*p^,005

^•^^Mpliag a, is the dlfferenoe betwo«n soilings oollooted bafore

tlw pica war* fad idtli rations mspfimmUA litk Atarttte or nitrita aai

tiM Bnnplifma oollavtod afUr wappimamUtlMu SMfding b. ia tlia

diffaannsa anong tha asuplii^a eoUected at differ«nt tiaaa aftar the

piss vara fad with iin>a<«iiirii1 ration.



31

i

s

5

?
3 .

^1 ^#

4

VSmt COt»

-Pi

& NO N

I 1
1

t
'

'^•J NO CM

I if

5

«o

4

i

8
S cm'

«o

I 8

o
*

^^ ^^

.|.«

1

^

ll

t
s

u

S



32

CM>A VO
•O o\ o

c^ 00 J* CM J* O C^CN
• • • » • •

\o t- *A o NO CM r\
T~ CSl*- <r" »— »• *-

• • I

C^l

• • • *
•t-CNt- Jt
CJ •»- CM CVJ

CJ W CJ CM

NO

o »-
• •

VO jj-
T- CVJ

NO P^NO On CJ 00

NO

CyNco ^ c^ -^j- cy»

NO (Tx
k *
OvO

ONO w^O
• • • •

CO »At- CM
CQ "T- CM -

(JnCOnO cm
• • • •

O *- Cwvo

NO U^NO ^ ^ •- -* CO CM VA
•r-CMCMW T- CM •»- »- CM <r-

i
00 CM»-•^ •

CM 4*

Cvl CM
NO NO

CM'-^NO--*
• CM • CM

CMCM

NO3 -rt NO T)
• w • O

CM -O *- 53

CO

• •
NO CO

NO C>

•r- CM

v>eo

*N0

ts-OO CO O^ CO
• • • • • •O^ NO CMNO NO

NO c^'Ao
• • • •

CM in^ CO

CO «>C0 CM
• • • •

CO ^CO f^

t2

CM 00 ON T- CM <—

O On CO CO
CM CM T- ..-

\r\ONO O OONO CM^ J* C^WW »••• w w m m WW w ^ ^ m

C^CO Jt^l>-NO OnCMn-On ;* cm CMNOd-CD
T-^— CM't-CMt" T-T»ir»V- »— CM ** "»—

OCO J* On
• • • •

CM NO d- CD

CM IS.
CM«-

^ 55^ ?:7 5 ^^

1^ t»-CM Co- CM
NO CM r>cM Q
CTnC^CTn O 00 S &\^ t^^^

^^^^ ^^ CM r\^^ca ^^r^"^|IO^ "O ^ ^vSS^o

CM

i::^^

<^
^ CM

•^ rri r*% ff\ r*i*»o rrk pH^t^o rf^CQCjfQcSKcacss 3ncjmttKmc3« o^5^o cS'^s. p5 c3 « cs

Q *Aj3- C^^^I^OO 0^*5. Ao^CO-^^LC^^ *r\0 •AcM • O «AnO A
0^-«-»-T-<*^T-CM C*^»'' •

1T-CM*-T-»nT-T-r-CMOT-T-OCM*— »-

evi c^ «%



33

"Sm «ffeet of dlvUiy idtilta on iMth«a»gIot4a Ixml MWMd

•qaltOMl when the rosults fMn tlw %»i ««p«Pi««it« wrs WMpved.

CloB^wting th« aaount of riLtrito Intalw p»r pig pw «IV Indioates that

MMMMglobin lave! inozvaws fts tte «»untr of dloUasy nltelt* lntak»

1lM» tOAU.^ «ffMt af IC^ on sMtlMmoglobln level om bo oUorly

«haa tho tM «BV«4UMnt« «ro OHVored by ooopating mthoaoglAbia

In the seoond mxpmimat trm fhm flgttroi obtalnmi ftfom e^^Mvlamt 1

(ttolo 13). from auort on^wifoiw tfco dlff«r«ioo bobiam aotiiw^stotta

l0fiol in esqpotrlamt 2 abould bo

f?.^. '-.->. ?fr>78) X (87.070 - 60.698) « 13»627

{57;i» • 25176)

«lddi dooo mt deviate fap flraa tiio trm dUUofmm obtained of

18.76 (28,1^ - 9.38), Table 13.

the dlff(»«nooo liitwi alWHMtfUidn l«nklo in ^fi* %m> expoolmanto

^T^lffiM tko oonclusion, stated earlier, that the anlafll hao a amtmAm

to get ild of !W5 in tivo at Htm vaqpMM of li«»tfLohln. ftrw Table 13,

it oan bo ooon that a daUy intah* «t 1M% of 57.953 ag./lb. bo<^ wei^^it

^rrnn^ a riae in the rthsaoElotatn level to 25.53^ of the total haooglobln.

Safii« the idntor mpmijsmA (oapMlatRi 2) ddJar intake of NaKOg of

IM93 ag. aadl «7#070 ag. per pound bo^ wdl^t owiaed a rise to only

9.38 and 28.153^ •ipootiirrty. It is suggeat^l that daring the idaAev

•svwliMnt thegpo km a ilrtyrtwitton of bo47 fluid i^oh oeiiMd a ilae

in the hM»(^lflMA l«r«l* Iho hiiWglrtAn Uf*3L «• th««etDr inerea^d

vA aspMPwntly the ability of the anlaal to get rid of HCg at the mxgmm

of haaoglobin waa iiwrwuMd aMOfdin^* Bit mom% of imim IKg

entsdUv the oirealation to be bound in nethonoglobin tma deoreaatd

beoattM it wto iaawMlataJy deat»«qrod at the mqpmm of hMOgl»tt»» ftis



fakO* 13. HoUtionahlp b«lM«en ditfUxy niti&t* and avfilMaogloMjl

X0VML*

Ay. mao^ Ar. SidlO, imv At, Jtothb.,

p«r pig '^ lb. boi^nnii^t )( of total

4*137 m* dal37 (1) Bb.

4 (0.15 - 0^ Wam^) 3.2007 28.57* O.W«H ^7S
5 (0,3 • 00^4 mx^l 6.8009 57.953 0.8399 25.53

k2

'"^MSigSfel ?18l 8?:SS '^'X JrS

(1 ) CfbUlzad tor dlY&ding av. MaSO^ por pig por dir tgr

(initiol wt. ^ fiaaX '^.}/2
"-

M
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funitmTilk'r' votild bs rtspiA taA ^trarMdo or else in lowvrlng of hiooglob&a

mthout th« slgnliloant pndnatAon of Mf»then»{ilohln would not haw oMRBTMi

tn the flLr«t «aqp«taaAt. If «• Mnw» that the p4g mU f••d at a imlfam

rate fiwi tlM aalf-^faadAr JK^ wuld enter into th© drotOaUon at a

constant rate, uA warn a p«A»tent Jjam iMO^Lobln level In addition to

oausing uniformity of aethamoglobin levels in all the blood wpttng»

WllMtMi at different ttaw. O* «•#* d*W»aae of »»th«eglobln within

tto period of 30 Iwurs after the nltxlt* owitalnaftg nMm» wmf re^aoed

by the i»n-nlt3riLte control ration at th© end of «.q)ertji»Bt 2, way iniieat*

tkftt there is a nq44 »*te of NC^ turn ofw in t1v>, «»• llactaaUon in

iMttiMMitfnlrtn faloM lAdOh oan be obsor««d wm Mall and was ^ipavmtajr

a novBsX fluetoation for tttiiMglrtAw liivwia in tlds eoipavlMaU

If it is assumed that the oapaMHty of the anlaal bod^ %» d»to3d.eat«

WS^ idtlwat the foxnatLon of aMtJbMftgUMn 4mpmi» «pon the hemoglobin

Xe»»l being hi^er than 12-13 EPu/lOO nl., the riae of wetheaoslobln,

a si^ of H(^ to^doity, ie a oonSiMmmA aCTMt beaauat ti» h«»iM>in

X««el Mill vajy both due to individual variation and to «nvlroMaental

vaxlatl<m«

BtonuM of the email aatwnfc of data obtained in theae studies ti»

«flMt linaar r^resd.on equation relating iSb» Mount of nitrite intake

ptr urdt bo4y iMl^t aoi the peroentage ijwrease of »ie1'll««lg1 nbin oould

not be datendned* The pattern of nitrite ions in viYO alM>u2d

foUoxT this nodelt

I«k«(ilb2 « fibt) -t-H



Mtmt I » dailjr intak9 ef IR^ la aillimle pw
body tt9±f^U

k • iMwnt of »or m »M* that o«a b* hmtSUA \9
tli» aidMl iMitid« «t til* OS?*!** «f 1 «lt
ga./lOO 20.. of lMw>g^bin»

Bb^ "" avs3Kige nomal hMooglobin l«val» «::prea9ed as

g)Bu/lOO nl. In that population undor that
envlronMntaGL onaHtion.

>t
" TTwulnliln levol at whioii th* indlvldaal anUnl

I ——1_ ,_ llmltii«.

M MSfimt of Wi^ In 1^ iftich is bound in swtlMnDgLobin.

k(}fiv> • Hb^ )^'is than the aaouat of l^' \Mitt ta
bandied b^r tlie anictal's oMdhanisn at ^
of hano^bin.

If it is iMnil that tb« weoiNM HCT vhidi (wmot b* hanrtlad faor tht

aid»a<« Mtabtwtiw tea m addlUvt «tffyw>t on—thwwtfUibln formation,

ttM> limil of i»tfaw»g!Lalalw» asqpgMWMd m ^ of total hisaoglobin, that

Kin b9 prodaoed fraa 1 a^ of !K^ oftn b* Mtinatad frm meprntamt 2 to bei

^
'**^'

" <!t^ll : lii^ ' '^•"^

llM «f«i«g« vsCLues of hetaoglobin for pigs that did not ham nitrit*

addbKi to the feed were oil«a*ted to be 15.7 and 19«1 WlOO ml. tor

wpiMUie»fr 1 «Bd espeKinent 2 roapeotiv«Jljr«

In the tmm ynqt mrmX ootlMniglobin letwle tor eaqpeilMMi 1 and

wpti'liiMil 2 vmrn 2«65^ and 2*5}^ of Hb, respeotiiroj^*

TSm «f«ara«i hMinfllnhIn levols for low and faig^ nitrite treatuanto

in expexittont 1 nere 12*5 and 13*!^ «ni in «]<pezlaent 2 ware 13.0 and

13*3 0Bi*/lOO Ba«» MMQ)eotlv«3jr#



9m "k" wn te dnciwd Iqr Milling tiM •qt^Uon* For ai^aa^I* in

tVMtMnt k of e:dpoxi2!ient 1 the ocwfMKlat&on uill bet

I a k(Hb2 • Hb^ ) +11

0.i^1W » k(15.7 - 12.5) + (^.78 > .?.^.5)

49.11

tho "k** obtHmd las

ttqpMttemt 1. taToataaent ^ » 0.1158 nM.

IqwriaKit i. tsMtMnt 5 " 0.1553 aH.

liq^MrtiMBit 2« tMatwnt 5 "> 0.1212 oM*
aywiimit 2* traatMni 6 » fi1271A

•fiEPttet 0*1301 aK.

ItaMi «f«E3r «dt 0ft« of hmoglobln per 100 al. of blood a^gmrmiX^ wm

«0«d to hanUe 0.1301 m*IVa, bo^jr wtlfl^t of dUttigr !K^ Intake in thee*

l*» «q^«riMnUt« tbm aotoal *k" valoe smar t>ot vary so nnioh (0.1158 •

0*1558 oM.) bat in pMfioMdng the oexs^xitatlons daoiBHl nmSomnt nev*

romided to aalni the nrai^ eetLaatien. Alio, aangr variations in thaat

«qpMriiMnts oould not be enplaiitwHI ae for exKqile VhB fluotuatian of

metihww^ihin level in the non-nitrite gravptt differenoes betMetn the

IdLood wMiplirga ooUaeted, eto. The papulation was aoalL and «e eannet

inptot aU plM Md ainM dwiatloae ftras tiie ataa to oanael eacdi other.

In both aaqptllaiBts nitrate did not liavo a Mnrtcid effeot on hoiglnbin

m ethminclobin levels of aiiine* Qmmni «ive a» dLfftiifiofint differenoes

betw—u oontrol and nitrate nor bttwmi nitrate levds. This indieated

that IhlRKi is not oonveorted into t)C^ in the QUrtrointestinol tract of

Mill* vnfar aMMa eotrfitlene* Hcnnwar* this ooaelarton aay not be valid

vaAm owtain conditions* for esnple idMii flHiae are fed a hi|h xmii^»ie

ir hig^ fiber ration alcmg with nitrate salta of lover telidb&lity. iMder

•Mh oonditioae rtLnwemrjii llama in the 'Xamtt digestive traot in the hef

aay oonwt NO? into ^0^ in the saaw Momr tm the rtssen edc



flaili « imdition ^tbmf Kt^ is oonnrtod into tm in tte tftstrointMfttaiL

tmot of GMiiw fhofold b« oaap»3faUreily rare. Wang* QavdlM^UTara and

Bopnds (1961 ) fotml that a oow rootivii^ 70-100 ga. K!90^ dially ahomd m
InovMM of arthiMBCJnfaln in blood for Mvmnl dagrt*

Hltawto dia not alTMt hMOglobln, MdikMftglobin or rate of vltanln

A depletion in the tflala roportod herein. The ill effects of hig^

%mtlls of di6>taqr Vam^ ai^t be es^Oained as bslac das to lo«f«iv«d tmd

intsk* mA to asti^lle intsvfsronee of Ha'*' on i^ and CI* in vivo, as

was Mpastsd bor CK^-ljrasfly, do Strihott snd Sdtaisrts (1962) nbe n^rted

that dogs fed uith orily 11 aM. of HsNO^ per kg. hodf wi^t daily had a

Mffitive balanoo of IC^ and CI*. 'SaiOjB 1^ shows that tho daily intake

•f aaND^ in SQ^tfiasnt 2 ranged Aran li^.058 a». to 30.56^ m. per kg.

ba# M&^tt vMUii was hii^iar than the lersl of t1 «• vspartad in dogs«

Xt is SQggssted that the gprouth dspgpessing sff<sots of KaliO^ in this

saqpsadMHt^ «p»m aainly or wholly frtm the interfisrsnss of Na^ an it

and CI" netabolisflu M* is sooatratad asinly in the fom of urinazy MCI

and lAia NatK ratio in uiine alsi^fs renoins constant under nonaal oontiitiona.

f1l>lrtrm atytoant 1 to SQq)wiae»it 2, it is also soggastad that tha

intake of 3.501 iK* or laas of eatva Ra^ par lb* bedjr m&^t por day

a^r B0t affaet grotrth rata and faad 0(tmsaQ>tion of grouins fini^idng

SMiaa nnrtar iwrnal oonditLons if Hie period is not too long.

Xtt aiysgtasnt 1 • sacwi vitaadn A vaa datsndiisd only t»ioe, ttM

first dstandnation at the sai of tho especiaentt the nsaswA aftw tba

pigs has bean on pastors for 20 days. Figs on this e:!cp«a!dmffiit had basn

on tho pastora* with their aothMw before the start of the saqpaatasott

thas th^r should hava had liberal OMiaita of vitsaia A atovad in the livar.



Table 1^. Eletajty intake of IWW^ In the meperimmtm.

pmt hmdr U>« bo^brW^t daily

1

it 2 (0,6-UOlt aK)^) 18t2326 143.»»69 t«6923

3 (1.2-2.058 %»K) 40,oall6 297.5867 3.501«

7 (0.6.1 .05f ftOIK) 16.961J^ 1^2.5327 1.67<>

fk«tt«Mnt 2 (9^ NaO«) M«6012 5t^3.1599 6.3901

TVMtMct 3 (35J SS) 50.6392 632.002^ 7.^3
I^Mtemt 4 (5^ IW»i) 98.6020 1180.8622 13.8925

»



At tte md of the eoqpHlMKi tlmt wtee* wide variation of s«ran vitaain

A brt—aa iraatnents (Table 6). Th« drop of mnm yriitmAn A In all

tareataantt MMpt the oontrol Indloatad devotion of vltanln A in tlw

to^» both MHM &aA l±mt vitnln A. Ther« w« sefvsral mfUm

OxnAne *li«^ **>• »&em. vltanin A la r«lat«d to llvw vitamin A

Xofarlttusdearior* MpMUUy «*t«n Mnsa vltaodn A drops down below the

aonNl Urel of that species (AlaQiLtt, 1952| Braim, 19<^5}»

Ami aMltion of HilR). to the vitamin A defloient diet (raUon 2H

In treatSMQt 6 and 7» mpvAmnt t) did not glv« a nlgnlfioant dlffnranM

In seruB vitaain A at the end of the eaqpertMot. TaliMa vangad ftra«

6M to 3.01 mog./lOO ol. The aamm vitaMLn A of pl«t that mwa fad Vtm

mxml 290 raUon snpFOwwntad «lth mm^ -vaarlad sMiMlwit, raaglBi tnm

6^01* to 13*98 aag./lOO aCL, Hofwever, none of thaK vwa lower than the pAc

fed on the vltaaln A defloient ration (ration 29A). Serwa vltMdn A

values of pigs fad tha control ratloa aappXaiwrntad \Aih MD^ fall far

laver than all others ranging trtm 0*00 to ^.13 a^t* par 100 ml. of a«PH*

flbiilar results vere founi In e^qMrlmmt Z In tdildi there wapa aignlfloant

dlfferenoea In aavm vltflaaln A valaaa betireen oontrol and treateanta«

balHaen nitrate and nitrite bat not between nitrate levels (Table 11 ).

It m^ then bo oonoluied that aupplensntal HaND^ did aot lafeavftoa with

vltaaln A daatrootion In ttia tissues as It did not aooalerate the depletiMt

of vitaoln A aa NhII02 dld« It possibly did Interfwe with the atlllsatJ.on

of ettwtane aa a vltodn A soaree* eith<a> b^r interfering «ith oaretane

gaupwalun or the abaerptlon of yltanln A or both. This c^pparaRt ii^ar*

ferenoo did not Increase as the level of dietary NaliO^ imraasad* Ihe

dlfferense betwMB th* affeots of mm^ aad lalRg o^^ a^pfavta Ite

eonoluslcm tbtat WtOj «as not oonvarted Into iKi^*
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A tTn^Ttpr <te Uomme amn vltanln levels tihan dlotavy NQ^

inoreoasd «u obMTVvd in both QCKiMrliBmts. Ihe Duroo mid tQ te

dlgSUted la MonB riUaAn A than Ilia Ooroc X Poland China oroMtaPtA*

iAmri thf» DuKMs MM * gUt «Bd t»d a aOLowir girovth vat* than haor

lAte on tha aaaa toa*t»ent> Aft«r 19 digrv of rapUUon on paatura.

Titaain A wu Ul^Mr in ths on»a*Md Hm in Hm Doroo, nmn

i4thin the pair Him «*»MtaP«d had lowar aaaraa vitanlB A at th«

and af thtt toaatwant., Thia fmlt Msr ladLoaU that the oMMtoPad Ouroc

Z IMLani luia a hic^r ah&litar to utiliaa oavetana aa a vitardn A aevpcw.

Mmmntt it ia l^paaalhla to aagr iribathar this abdOilgr la due to hetarosist

•MltLva faatlio affaot of daidaant fawtio affaot*

Piga on both eni^iiit—ill HmmA aa viiibia ai|p of a vltaain A

MlaianMor own tho»#i ona of tham had a aaann fltaaAa a value approaohing

0*00 aag./lOO nl. Xhla aaor hava baan baoaaaa the pigp mra not kt^t at

•Mh a low la(f«l of aarm vitamin A long enou^.

In the aaoond axpaalaant ia irtiiah d^ptotiil lAfi vara fad ration

t$B$ itfdali «aa aeapirtad to ba vather hi^ in vitaala A aotlvit^, the

aaras vltaialn A at the start of the m^mtamA twiad finffljr MHglas

tKm 6*8 to 29*8 aog./lOO !• Ihia «aa probably due to diH'aroMas in

toti Uttera and gpstfth vataa of pigs. Tha haatviar piga landed to hcva

loaer a&rm vltaaain A levels. \fter sc^plammtation with nitrate and

lAtrite tha aarua vitaa&a A had a taodaooy to be radooad atoadiljr in

aoat of tha pifi a,iae|>t ttioaa in the control group. Ihe rise of aaroa

vitaedn A of tha nore de[^ted indivldbiala on nitrate and nitrite

traatiawita iadioatad that ailtfaar nitrate nor nitrite abaolutely iiiiibits

tha aanwaian of carotene into vitaala A, tiiaa the weather was mvaart

«aa a rlae in aarua vitanla A in all treato^ta, aa oaa ba aaaa aa



ftdbX* 12 In th« blood aiBpiUnns oollooted on FMamngr 26, 1963* Bds

ll^t powdTiljr bo beoaoMi itfion tlio tuiiiJOHitiii'O voto iiboTo crltioal

liltiiiiitiin 12ui aitttiboXlo rato, or the oatabolim of «mrg7» droppod

bMk to tlM iMRMl Mto aoA vitmln afttabelin mo tbta rodnood

aooeodliic^* It wu aottd UMit awvR irltantn A Xovols of wno pdLit

torn t» fwy hi^ lov»Xs bat tho llvw vltaada A was low. Huwhtm , at

Hw «nA of tlw oayttiamt, ll-vw "ffittadn A in aog./gm. toncM to bo

jftAAtmi to iimt vitajjsln A In »eg«/tOO al* A hl^fbir lorreX of litror

vitmln A in tlM fwilii olio mo ^>mer9&» 9m met dlffovonoo mo not

ai^floKnt, but a sl^ililoont inito««tien botNsoon sok and trootiat

WW obtalnod in tho wmItsIs of vavioaoo for ooanBi vltonLn A valno.

that if* viMB tho ohftaft In $wm vltMila A mo ooaimtod in poromtofi

witSf tho ooonn vitwlii A of tho male InoroMod at o hii^Mr roto wsAm

thfi favoMtOjo oondltion of Ubot^ vitai^Ln A inlolM onA dowiatoA at a

iSftster rata ttna«r atroM ooncdtlona (diotaiy altvato or nltrlta)

iatwfwlng ulth vfLtmAn A aotabeHsm. Tho aigidfiaant diffmooo ia

hitfiihin batMMD dlffHwit earotene lev«ls oottl4 htim u±mn Apm tha

•MttUwouo anenio tflHlMMQr of a pig on a low oaxotmo dlot. fhoro «aa

no axLcSx difforanco in aoq^winKit U

Iha Msr (or wqrs) In lAiA ^ttaftnnf nltrito affootod sonsn and liiwr

fitodn A lavola oanmt bo oai«A«lnod tnm tha nanlta of this oj^wrlawit*

It waa ayparoatljr muSmA tgr both aax and aniinMMMfMl t—yMiiitinro affoota*

the orily oonoluslAra stataaant iMUh oaa bo Bodo ia that Ito^ dooraaaad ba^r

•HrtMnt of 'Vitaisdn A* It aay not bo bocatxso rX3^ ia an oaddl vAng acMt

iMMi aould oxidiiso titaain A in blood wrxa baoause othoro hava raportod

it ia ttfijOjr and tiifltlgr botad ia bona part of malhaB«i|ffnail n in rod

blood oolla (Woagt Qarota^RiirBPa and Borris, 1961 }• Kitmta or nitroao
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wA^t poMiUy b* hawA in Hm torn of nitrojomliiitfiffbin as it is in

liLlmiwi^usIobin in maU mVbmo^ljcMn ita^lf h«« htm rtfnitA to b»

a poor ofttoOytt tw Vtm osddfttlon of vitaain A ia th« Ussaoa. It it

paMkViM fhtti it eaoMd Ineat-MMd dMitratUon of vitaoln A \v oauAng aa

iuBVMM ftf iMMtln or moated tM^twidi r«l«aa«i tnm the iMnolyila of

Md fatood Mllst as reported tqr QidtvevskiJ (1961).

Sm Qlwloin ftiM37cU fbr nitMto mad nitrite in blood and tlMMM

iigBi(Mt«d on3y a t»eo of nitrite in the blood taken fW« aaA of the

9l«a <M lii#» lAtvitof 2«» rdtrite, low idtrate and control, tba 4ail«^»

Mmt&on ihotfed thai the aonoentratiaaa «•«• 1mm than 2 ppb Atimte

ani lAtaita asiOd not be dataetad in tlio rost of the bload aapplas and

Maaaa uliiitu iteraas it aaa ba elaarljr dataatad avan in nMoal hmm

•aUw. Whan aallta «aa pat into the taat tuba aontaliAng tiaaoa astvaot

and laaflaiitn tha fixd±A rad aalor ma dearly obtained.

The tnlmilirtfi^ Mvont of aathaaDgl^bin vataiaad in ttm bac^ aftar

the nitrite eii|i|ta>awitad faad «aa idtiidWBin fbr a period of awwatoeteJy

ya faoora la ttmm in fiifala 15 and aovSUdaad MIow.

tm» 15 waa ^ytaiaad br applying the reaalts of eoqpertMnt 2,

ffiperted in tha attUar paiagyi^ iMth indioated that 1 alU of 90^ per

pound of body "ai^t idU ineraaoe a«ttia»slobin level ty ^.llyi of total

1i—illnliiTi Iba atwaga valaa far mthanogP^bin of a nearaal aadaaX «aa

2.57'| vtdA «as the average for the blood aamilaa aallaatod froe pigs not

yaoi&flng nitrite, ftia aaa aaad as the standard to be subtracted out

of tha MattMMgMda laval of tha three anUada oaad for the oonpaUtieo

of nog «Bd aetliaw^tin dlai4!paarad and retained in the body*



«ibl0 15* itamwk •f —thwwtfyrttn r«taliMd and 4iMBpMr«l
«n«r « period of a.pppo3imUlyr 30 hmm (laqpnteiiit 2|«

)( mSf^ul ;^ after wcdCgibitU.

lil, 30 hoars hH«

(O.^jaWtto) 10.27 0.15676 |.7*>

(ciSiS^) 29.*7 o.5«»779 f>3
(O.aSlWOJ) 28.23 0.5225B 6.77

£t )iS «aq;MOt«d to b« in Milli«BO|flolain.

I2. XnSlfldMa pdLgs.

5m (o.^jawtt,,) 10.27 0.15676 %,7^ 0.02383 8«^.8

6,77 0.08777 83.^
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It was obsexnred that the rate of meth^aoglobin turn over was veiy

rapid. About 8if^ of the methemoglobin disappeared in a period of

Ijprorfjnatelor 30 hours after supplenMntal NOg was removed from the dlet^

Mrthemoglobin levels apparently did not affect the rate of disappearance

of laethemoglobin froM the bo^. It then se«ais doubtful whether most

of the NO2 is handled mainly by ia«th«Boglobin. The concentration of

nitrite ions in the body did not seem to be enou^ to do any harm to

the public health in either e:iq}erlmeat«

SOMURr

Results from the two trials may be suiiB^iiH.zed as follows:

1. It appeared that nitrate was not converted into nitrite in th«

gastrointestinal tract of swine and it did nob seaa 00 increase the rat«

of serum and liver vitamin A destruction. Nitrate appeared to interfere

with the absorption or utilization of carotene as a vitamin A source.

Nitrate had no significant effects on hemoglobin and raethemoglobin

levels in swine.

2. Dietary nitrite increased the rate of vitamin A depletion by

increasing the destruction of vitaadn A in the tissues.

3, Hitrite decreased hemoglobin level first and then increased

BUlthMoglobin level. It was suggested that the animal body had a

mechanism to get rid of IIO£ at the expense of hemoglobin T^ithout the

formation of raethewoglobin. The pattern of ingested NOg in the boc^jr was

suggested to be "I =» k(Hb2 - Hb^ ) + M".

4, Rate of methenoglobin turn over was found to be about 84^ within

a period of approximately 30 hours after supplemental MO" was removed from

the diet. The rate of turn over was found to be independent of the amount



5» Oroirth <iqpVM«lrtc offeot of aodltaa nitrito «m toggMit^d to be

partiMrUy due to the radMrt&wi of feed oooMnptLon; of mUmt aitnlMi

kr ^te liiieil^iHiMit of aaoMMtvo lia'*' on K**" and (XL* aotaboUflBU Anothw

ftetor u:a0 radUiood ttd iMmmmnM^tL*

6. the omnftirod (iXupoo X Fbland) MMnwi to ham better efalliV

to utiUao owotone as a vltaaBtn A eoisrott than ttM pOPitaied ^^uroo*



Hw tatbor vdahes to aiftii Ida liiipait gwilttlifa to Qt, BaA A*

kiaiMM md «M>pmmU.on in this ikmHc.

QNtt«ftal i^pVMlation is (»q[>r«Mad to Ibm* SLsftz»r Rang ft»

MUnttfio AMUtiOM in Xaboratozy analyals «nl to Or. John 0« viiMt

Mt Professor LmUo P* ItntmB for thoir ttdvloo iiwiHWi ttg staUstlo&L

4iit3jr«ls and the oowMtlon of oolentiflo t«n»» Ttub h/^ of itt^ WmmHk

Btvg0ptn« hmedmmot md •tniknta idie mrk at tlM ndno bom is 0»t«Ail2jr

aahMPiatdiSid* Ite «MptMtion and haUp of the Flour and Fttod mUiag

SqpirtBMnt is tCkm gratofcOJi^ir aoknoHled^sd*
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AB31RACT

1M» wpiiiiniMtt dulpwd to stoclsr Ite «ffMt of diotaiy iiltM;to mA

idtvlts M 0NNdii8 flsUliiiv itdnt ham bwrn o—paj>tad. In th« first

KZMSRinentt (irw—r} 0.6^*0^ «m03 aai OJS-^.^^ IMQ^ «itodl to th*

mt&M 4UI not ha<r9 acgr fligi^Lfloant «fraart on gnm^ Mt«« ft«d iiiniM«|itlon

«F ftad osoMn&on offloioRqr. Xn tli» tMond osqp«nm«it« (itlnt«r) tte

mlWMiiririiiii of 3 or 5S( IMD^ «ai 0,3 or 0.5^ HHK)^ liffdllWBtay

roduood fMVtti mte (P<:,05). Ih* flfwrth rvtaHUg «ff»ot of liiFlOg «m

ai^Mtad to bs dBB to the luwWid dally feMd ijiiiitiM|illtiii

MOi «wi avt twMWWfd Into ^K^ vnder oon!ltions of th«M

«2p«taKto and jiyiwtJy int«apfiir«d oaly with the oomivsUii «f mntmm

to tltaitfj) A In tiM IntatftiiM or lnt«vfiMd «lth tlw absorption of

fttMdiA A* 9&2 aspnvatly InoMMM th« rat* of vltanln A dMtniotJLon

In the bo^ Hmnmw IBJ «M« »t. 1>nftWilW>jr dlotaiy MVO^

liUMgUMn lavidJi in faollt nqMctoents d^^dficantly* It tms

that tho anlnal bo4r !« » —otawA— t* ^it rid of f«J In vlw at th«

QcqMnse of h<i»tfgibtn> Qdt Mofaniam Is * prtMUy one wd Is lljdttA

I9- the l«f«l of hmo^^An tte Miail liM to atliitoin* After this

Mtfiaiilm is snJMWtsrt, tte MSltav^sMa «U1 iiMMMt «ddiUv»3y as

NO^ In ths M^ i« iMMUwdr at hwsgiobln Itml mAm ham to aslntain

m» ftant to be 12,5-13»3 9i*/lOO tO.* and is laiiyMlBit of th« larant of

tfwtfnWn a«A|^nall7 In t2ia b«4r* 8pm7 t aiW of Rt^ IngMtsd p«p pewd

of bo^ vad^t Is oapablo of inamttsins m^Ommigimhlkn Uml t» 48.7-ti9.1^

•r tsIA hwstfiitdn, Ihs pftttam aif K^ in vlfo ma MapwtMi to foUov

Hm MidA "X "* k«(a92 - Hb^ ) -*- H" idMB Z is aN^ of ?I0^ Intake ^w poqad

Hidl^t, k is B^ of If02 iddch can be handled ^ 1 unit sh>*/100 ol, of



(Ag • lb|) is the Iwol of TiwiinflMn Itet m vAml otn

««• to handU W^ idthout ttto Ibsofttion of —thi—glnbdLn» H Is aH» of

NDg idsLdi will bo temA In asithinoilLobln. k «u fotmd to bo 0.1301 isM,

Tho r«to of mHwirflBlto turn of«r ootno to be voxy rapid. MiMit

8M^ of tbo othiMBig.fihln (tlooiyoorod in o poilod of aprgoarlttioily 30

htfOM atUof oBipliawiilMA Mwwlg of NO^ wvo r«wfv«l fkwi tbo «•!«

tail ofor f«to 1MW OHMUfitttay Indopondont of th« original IotoI of

wthMMtfohlii in tfao bo4y. te^ offooto of ttOiO^* irtMn iocootod at

Mipi lovolSf novo nggeatod to bo duo to tho IntorfeocwMM of Nft*^ on K^

iaicr


