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. INTRODUCTION . -

| ‘v"Raficav (1) ;-‘r:e;_.;sorﬁé&'»that a nuznber ‘.of‘ fd:oc'ls émd. ;physiqvlogi:ca‘l
:Eéc,torié ’invfluené’e»: iiveij_étd‘ra_g.e of ‘vitamin A .in. rats 'WI‘I“en ca'ro;cg’ne J..‘S"-
| fed o-rélly;. Ralcaalsofound fhat co‘rtiéone.' "inhibii:s" fﬁe "S‘t;):ra_g‘(‘ev of
v1tam1nA in the 'li'\‘r.er a’ffér’ the adinihi_s.%rétibn of cardtger;ve, but not ,- &
: **\,W/;hen vitamin A acetate was gi’VenQ:
| A'T’_héire are a nunib.e‘r bﬁl),fl examples Whlch can b._e us ed to show an
'é‘nté;goni_s,m- bejtxlﬁe‘ei:ri insiiiin and cor‘ti's.on»e,‘ Ic 1s Well;l{n-_c‘)jﬁ/?n that‘ an | .
. "_“Xc?‘:e:‘ss ’Qf ;ns.ulin qausz.e‘-sf‘H‘y}j?o.g'.ly.c-emia ,» and ,Ingle (2) demonstrated that
‘. the ba".c'ii"niinisfrationf o-f‘l‘é.:l"-ge ,amxoﬁnts‘ of fcl:_ortj‘.'s-One' to éﬁiégfimental ani-
| mals ,éausﬂ_e:s ‘hypergl.y.éemi‘a,';‘ >Th..ere is-‘ e%ri’-denc e from cllnlcal studies
by Boland _e__ §_ . ,(3_)" that -‘i"n diabete;s_jlm-l.ell’itus the tl;-e‘rapeutic use of cor- .
'éi’_s one increas es c'.bn's‘ide‘ra'bl‘y .t'h'_e gm,‘ount of ins u.lm r‘equired to main- v
“ tain normal blood, sugar ;eveils, A good é‘gam,ﬁle. of i_r}sjulin-;;igr_tis bne: -
| #ﬁta_gani&sfn. is Lsh'z‘)\'xifn,y by M‘llrs’ky (4) ’i;:ﬁ 's.':i:“'quie,s ‘oi'; c é'ﬁge<nit.é,i cyl"éforvm.‘itiéé .
: in ra’cs Mother rats were glvenéﬂ,ﬂ()@ unltsof vltamln A acetate and
2.0 mg of cortis 6n»é‘,§éil*;r from the nmththreugh fh'e tjx/_e_'lfﬁh ‘da,y}vsl_of
ge,é/ta;tio,n. | Thié (’:'z':'l,u:s}e,d. b£ain' deforln}.itieswiiiéx bemcreased bgr 36 pé,x_r cent
in the offs prlng Wh:eri 1, 5 _u‘ni-t-s'- "ojf‘i;ns,ul‘in W:e;;“?e given ,aléng wrth the



vitamin A and cortisone during the same period of gestation, the )

incidence of deformities was reduced to 1.2 per cent. Another example -

‘b."f:--i.n/s.iiliri—‘-corti:s‘ione a‘nta‘!gonis:;n_ is found in the work of DeF_‘rancié and
'.'_I;Jvar‘xda*ue‘x; (5) on"("chicﬁ’k'g—i{rﬁbryos}‘ | Insulin injecfed il“ltbo"ChiCk veiriﬁryos
;:éus é.d ‘al shortenlng ‘;Sf ;che long Bénesv of tiié legs 'vand malfor‘rn‘at‘ibns: ~ 0£

O thebeak : When c_fcj:rti;é'o;%}:.e was igiver‘if c‘o'ﬁéurre:r‘itly'wli.thinéiulin; a dwarf "."
mg of thé _:embfyqys io‘c‘c.ur;‘lx’_vedk, ;bu’t .skéle.tai mali'fornvl.atidns ;x?e’re p-ré—

S Vented |

Cla,rkand Colburn (6) ,:,;‘héwvfed;ihaf '.'th“e".ab;dm.i"nistr‘aftion io,‘f corti-

sone to rats én a vitamin Agfrye'e diet greatly increases the ‘ r‘até of

E depletion of vitamin A stores from the liver. Bauereisen (7) found that "

: f_h-e admmlstratlon of ‘0. 5un1t1nsu1m dally to guinea pigs -‘vc_au'.se's ‘r,ally-id |
) 'de'pizézi;ion o:E Ilver Vi?:’a?r’lin:A', :a',,n‘d leé"s Q‘f tliev fed vitamin was utilized

- ;fof -sfo‘fa~gé Ai’n'th‘ve ’1_iyé1‘",1 Inv1ewofthe flndlngs cited, it Wé;s‘ of intierev,s“:cA
o to studythe ipﬁef*r~éla£i6n8hip- ;af ir_ll'SuvlinA:!a“r’id < oftié one kin bra’,‘t’s Wl‘th B

* respect to. liver: storage of vitamin A,



. EXPERIMENTAL

Preparation of Carctene Supplement

".A_-j,igz-;)nijr'ni‘értial"plrévp"a’.‘;'é,y’;cion of 9();%“be;ca~ ';;,nd 10% .a'léha—,cérote?'r@
| was pﬁriﬁé& by feycryst'allvi'za‘tion: ‘f"r“o'n—1 a chldroforin ;m.efhanol sdlutio‘n.;»
The plix;iﬁe'd carotene c\ijystals -W"er'e _'?édis solved 1n a m:mlmum volume
rof chloro.,fc}rm and cotfoﬁsee-d ,o‘ilz .'Wé._s a_ldde‘d’to,givé a fmal ‘conceﬁtfa_
:-‘i:i"'onkof‘ 305mg garof:en'e pe;r‘ gr.ém of :.gotto_n’s‘.e(evd» 011 The c,0n><‘:entr’a,,-‘.. " )
“tion of ?ca‘réii:"ie:n'e‘ Wa“‘s checked c olorm:xetmcally W1th an Evelyncolorl— ‘ -

meter.

Preparation of Vitamin A Supplémenﬁ

Crys_'.talline“ vitamin 'A':ace'téte?’.;:“ was used as t’he source of vita- '

K ,‘,.miﬂ A, The- pu'i'ity of the vitamin ‘pjf,e'p:a,xatiori Wa"s'detefjni'tin‘:'e.d‘v'by means ., . :

of a ije'ckm:anﬁ' DU spectrophotometer, using isopropanol as a solvent.

The E]l‘i/fﬂ valu.é"wa"s 1188 for thep.repé‘rat‘ion used, as compared with

& Nutritional Biochemicals Corp. , Cleveland, Ohio. .
2 'Weﬁsson Qil Coyy, New »;rleans , La.
3 Nutritional B:ioChemi.éals_Corp, s ‘Cle‘Ve.land, Ohio.; i



4

o vl‘S,Z;O for }’mre} v1tam1n A acetate m is'op-i'OPan:d1¢ This éﬁov}ed‘a purlty "
Jo.f 78%. Compe;né&tion.fo;r fch,e unpurlty was ma_dé inl‘arepavr,ing the -
bvi‘i':‘ami»nv A é.c,étaﬁe s olﬁti,oﬁo The E olu%idn-—was- pr‘..e'pa‘r;ed by dissolving
a; weighed 'ém,éunt., of c‘r’ystal“line‘ \vfi'tamin_A-é;ce‘cafe" in amlnlrnum VQZLI].‘D.’I‘e"\ '
“of ,c,hiox'_’:off‘orfrvl. T.hivs’ s Olutiph was added to :::a volume of ¢ ottén's:ee,d oiblk ‘
; F.tob- give a final c:ohceﬁt'rétiz-anbk(‘)-_fv 1..53 nﬁg; vifarﬁin .kA acété,f‘é ‘per grarim-‘
011 ‘The 011 solution Was ch.é:lc':jked' ci-qloril{hé:tri:-caliy: by th.e‘antir;l_ény

trichloride reaction (8).

Experimental Animals

. The _anim.al.s'u‘fsed m théS_..e' ié‘tudi:es were ‘e;l‘bi‘n'oi rats of ‘fhé: T

. Spra;gpefpgwle,y"s”t.ra>i.n_? Atthe ’c_ime. of We“ar}ing_, .th:e yomé 'néts ‘were

put on:‘.t'hie.‘ US,P, vité,?h‘in 'A.—-fr_ee di’ét , and r_ri_‘a.ir‘ltakin,ed’,on thls dlet i
throughoutthe %ﬁlb.uxfiS'e ‘of the experiments. | 'f.[j"j‘héi 'exp‘e'rimém‘:ts 'Wei'é be gun
: Whéh a ma j:ori'i:y. of the rats exhibited s ymptoms .oi hypovifan‘dino:s is A; .

) :fThe syrnp'tomsused férf ’r'e'fer(e‘ncne were rétf;irdatipﬁvof growth, blm‘u‘s cu-

' lar"jweajkf;‘e;s-;s iﬁ’tt‘h»e hiné'-quérter-s,5 and‘céorﬁifzi;c.éti?;)h of fhe ‘conjunc’tii\;a‘l‘ -

 tisswues,



S Feeidi_ng'_and S’upp;lem~éﬁtation of Animals

The anl;mals Were supplledfoodandwater ad llblcum and tofal .
b‘ feedconsumptlon Was.‘;ihéa;'s.gfed...during the l‘_4‘~dayﬁ test ;_‘)*erifo_d‘.‘, | In tjh’e»‘ =
. 'ca:_’rotevr‘lé .vsftu’die‘s,‘ 'ovne' jd,i-op"‘créf. ééf‘cfeﬁe ﬁQil Solﬁf;ion 4f1-'or.ﬁ' a cva'refully,
‘ .é':alli:}‘olra‘c‘e‘d d‘r‘opperﬁw)ajs‘j glvento each rat daily by moﬁth",‘_: 8O ‘;hat 'e;a‘.c:'h‘.
ra‘t ‘ryetce_i;/ecylf 64 mi.éi'o grams éf’cai':d.tiehé' da,iiy six .da'ys'_ ‘of“tvh'e; Wee‘k for
- twowe eks ' Thé \';?ét's wered1v1ded mto .fq;uxj _groilp‘s w1th .e-guél numbers
ofmalesand females in each group ' Groupl, the coatrol group, 3
‘ recelved ,th‘y c’ar.c).t-eﬁe ajis a supplement "’;GI;(Jup _,Zl"r.ec fe‘ix"/;éd :éério’ce‘nei \.

B oi'ally and 'l mg. of cortisone daily; G‘roﬁpv 3 was ‘-givéia carotene and

‘~j:,2 units. of insulin? da}.ily,'_ Group 4 was 'gi‘v,enf carotene 'a;«;d, 1 mg of cor-

' tisome and 2 units of insulin daily., In each case, the hormones were

. given by intramuscular injection.

' The’ f»caro‘te'ne Supple:meﬂnt-s. ‘an‘d inj e”ct‘io'ns“of é‘orﬁ"s.one‘ and jinsiuli'n_j

“were. glven ‘at approynna’cely Lhe same tJ.rne each 1norn1ng, su: day., of
. ;th‘_e Wee,k for tWO W,eeks, At the end of the thlrteenth day the rats were
fasted for twenty-four hour.s ‘an.d ~sacrificed, by eth,er ane‘sthesi'a :a,,t the ‘

. be ginning of kth,e" 1 Sth d'ay; ~Li:§fe_rvs and kidne’yé were r_e‘fri:oVed, blotted.

1 Cortone acetate, Merck Sharp and Doh:me, Phlladelphla, Pa., h

2 Iletln (1nSu1m) _ J‘Lll Lllly & Co, s Indlana, I_nd



on filter paper to remove blood, then frozen with dry ice and stored in
a deepfree ze’} a’c _—155‘°C1, until théy‘-could_be én‘alyzed for vitamin A con-
tent. A similar study was conducted using a daily supplerent of 32

micrograms of vitamin A acetate in place of carotene.’

' Analysis of Vitamin A

'The frozen livers were allowed to ‘th‘a’tvfand were then 'gva-pbni- .
T fi'.ed4iby refluxing with 30 ml. of ié% ~a1c-0h§1ié pof*téé‘si@ hy&r-dXide for"
25 to 30 ‘m.ilnute‘s; The 's,é'poni:fied lix;ef was é:é’traété;d tﬁiéé':ti:nes Wlth »
30 ml of pe'v:t"o:'{ide-%free'di‘e’,‘kt‘hﬂ ethér.- V’VI'h_e ethef ,e;%tiacfcé Wére com -
' ]gin.ed aﬁd' Washed irépeat_e'dly with disfilléd '%yé.tefuntil freé Q“f avlkali,.
dl" jed over banhydrou-s:.s-odium:,é.u’lfaﬁe, and di'lute:d. to a“ &olﬁne of 5@ ml
Wi‘th dry, peroxide-free ‘ethié.lf; _ Aliguots were 'pipetit;ed into cbiofimetér
,'t'lib_e'sb-,i_ eyapo"r’at?d;‘f;o. .'dr;y‘nﬁe's‘i's' ﬁﬁdef reduced pressure and 1?he remdue
dis s,olveé 1n 1 ml va dry c‘hibroform; 'fWo d‘i'oés 6fva:cetic‘ aynhyldrikde
: Wereadded to té,i%fé u_p any £;fa,c e."s.,’ovf' mQ.i'stu‘_re wpi‘.elsento . Each ’gubé ‘was ‘
'pt_’[“;arce.‘.dj i an Evelyn (lz‘ol"ox-'iz'rietﬁer’ (fllter quo» 620)la_.ndﬁnin‘e‘ ml (;f Carr~
o Prlce rea geﬁt (22% ‘a‘.ntin‘mnir t}iric‘hl:qrid-e in &ry«‘chlv'oi%.ofo{rm) w‘ei'é a.»cidejd,
_Viftamin A cbﬁcentréjtioh.”wais; measured as a funéti’on’ of color densrty '
abiid.-c'al‘c'tijl"a‘tiejd f’rdm a .’S’;c'an;iair‘d _c,ﬁ._x;Ve ¢3btaiz;éél ’With 'ci'yétal-:vl'ine'i v1tam1n |
A acetate Aaalysm of kidﬁeﬁrs ‘fb.br‘ vité.iﬁin‘ A‘{qon‘ten?ﬁé %aé"ca,rr;ed out -

' in a manner similar to that émp—l"oyed for livers.



| V:aiu’esAfor' liver vji_ti_a;:nin A':\yhen.. rats were fed -c-a'roten‘e were '
lower than, expecfe;d;, on,'f*‘t}rie bas1s of pr evieus work done. in this labora-
tb‘fy (). .;_[—'Iow;ever_,ithef,éiffereﬁce’s: between the .'cent'rc_ls and the various
test grbup‘s were highly eignificant, as démonstrated by Student’s ”'tv”_»" |
test. T’abl{eﬂ 1 _sh.ow"s -that..althpugh the thre'e‘te-s.f: greup‘s differefd signif-
 icantly from the c0ntro-ls‘; no's igﬁificant difference,was found among
'th.ei test group:s fhemeelvee., ‘I—Io‘wev‘er;, it 1s e{vident.that'bo’th in‘sulin
and cortis one he\;e a defir}ite deptressing effect upon the lix/;er s,.‘i':o_‘r,a‘ge'
of 'fvitam;'invA 'Wheni;c‘jerdteneis th.e..fldod_ 'tso}irc.e of tt}‘ie vitamin.
N Table A ‘vgiV_e':s: th.e“-rfeep.bnﬂis'.es'.‘ of fe;ts'., v’.c(ovtre'a‘trn‘-ent with 1nsulm i
and c o.::vtis’o-r_le when vltamm A ac etate Was usedasasupplement Large .
differehee'e; were found 1n11ver storage vefylv_it;alin‘in‘ A bet.'\‘ve’en females ;’f -
- thecontrol grbﬁ‘p and ..ﬁe%ﬁ'e’I_eis.‘ ofall three test g‘roupseol In fﬁale's, h»ew‘—’-‘
eytef, yery ‘lb,ittl'e:differem;e :;We.s‘ noted ‘in'the _ﬂg‘r‘oup‘irec‘:eiv_ing cortisone, .
‘ but lai'ge Lcyi_iffereﬁc e‘s' ;a;;.p,éaféd i;nyf the g_roup: ‘receivin(g:in'sulir‘l, and in the

group treated with ac orﬁbinéti.bn of insulin and cortisone.



T-'able i

The Effects of Insulm and Cort1s one on the Storage of Vltamln A in the Livers and Kidneys of Rats
' - When Carotene Was Fed, L .

Growp et se 1 MenWeigus - ViaminA

'Apimals © leers v f" - Kldneyts_ ' Livers l‘f’;_. " Kidneys

gm- . gm ug . ug
766 - 163 11.46%.29  9.08.%.10
5:50 - - 1,30 17.18 %.38. . 5.01+.16

¥*

B

Controls 8

~J
=

‘Cortisone 18 S 6700 L52 0 T.07%.07  6.94+.14

LS

5,59 - 1.44 . 14.37+.20  -3.71+.16

C7.84 .. 1,60 BT54.07  6.90 .16
6,41 1,43 12,14 +zz 4.63+.07

Insulin - 6 ‘

©

Cortisome . 10. M S7.i4T . LBT 6. 6Z+ io 5.81 %, 06
cand’ e ' | T

Insulin. - 9 - F. 584 L36 12 17+, 38 ‘. 4.53%.07

" Standard ér,r_o}r of the mean.




B Table 2

: _ The Elfects of Insulm and Cor‘cls one on the Storage of Vltamm A in. the livers and Kldneys of Rats
: : When V1tamm A Acetate Was Fed,

Tt Namber '

Gréup T of S
' ‘ ’ Animals r _

Sex -

Mean Welghts

 Vitamin A -

Livers =

1

Kldne ys

T

Livers - !

Kidneys

.. Controls 9

‘Cortisone 9

Insulin Y

Cortisohe“ 3 4
and

Insulin 1o

-

m-’s -

g

SRR

gm
8. 34

6,36

5,49

- 5.00

7,01

7. 13
8. 69

- 6.20

g

L6d .
. 1342 _V".Vt .

1.28

1.31

106.38%:1,40.

ug

60.83 + . 77"

55,77+ .50
75,97+ .97 .

169.24 + 4. 01

222,83 + 4,27

153,64 + 4,47

151,91 + 1, 04

ug-

3,04 4.03

2.39 + .02

5.80 .22
4,354 .12
T.22 % .49

4,354 .04

sk

';Star;‘dé.fdf ei:rorof'kth*e mean.’.



DISCUSSION

- Liver Stora ge gf_;VAitarrﬁin A

. Bavereisen (7) reported that the daily administration of 0.5
unit ins'_ulin_‘..t;o" gulnea plgs -stj_rﬁulaﬁed,ltlae-co‘h‘Vers ton *of be‘a-r'eten_e £o
‘Vitamiﬁ A, bHowe'vex;, .stu‘éie_s, on livei s"tgr;age of 'x‘zi“tame‘in A in j;his.

4 lérboratoi'ydo not ‘c‘d_r;,firrn this report, when rats were us ed:' as experi-
rne_ntal am:fnals : Ins u'lih descre‘és‘_ed’ t‘he_“emeunt of live.; irj.tazfﬁin. A ‘;s.»'i‘:,ox;-, : j
: a.ge in .:i:.fta',u’t{sk‘tgiveﬁfc,aroﬁene s \ﬁhile ;i\n’s»"t}lin‘—,“i'ﬁ:;n_:’fe:’af.t‘.é,dg ra;t:s- glven "viftyafm,in’ A C
QJCetefte«fs=hgc>;vfed a 1arge increase m ‘ef'etra;g.e of the vi"car’nikz'z;iv Thlssug— )
ée"s‘tsvthat'insﬁlin, inhibits the éc_‘tiﬂviyt’y ’of the enzymes involved in the

c onvers_iiorvlk of carotene to vifami'n A,

A.‘ pOss"ible exp;l'enation of the depression of vitamin A stordge
by ;co:rji';'ii’s.:foﬁe 1sthat ’_c}'_xe horﬁ%—one reducestlss ue‘pe-rﬁﬁee?bilit‘y ‘a‘n‘éyi‘ thus
.';dec re'et:’s-es. fhe., e.rriquﬁt of abs 0-i°ptieﬁ.'vthr'»eugh_.tﬁe intesfi#;i-”ﬁail;' *Stud‘iee." |

'oﬁ ];ipid a\ivb_vslo.r;ptior}l’ by Adlersber g ;('9),!.Whi'ch bs,howed, that c or,‘i:iS'one
‘defivnitely;d&evcrees ed ti“S e‘ue pe rmea-bili’ty’to,lilpzid‘s and Iipid?'*s;,eluble '
materlals, ';e.;tren glysupport ‘this yiewa

. In '"'t,he_' tgi;éf(efcene-ffed' rats '_(_T"able l) no :s‘ignifi-canf dlfference VWa‘s
found between f_h:e group receivin ga cpriijain,éxtyio‘n of ins;ﬁlin and cortis in.e

1o



and the groups receiving only insulin or cortisone. This was surpris-

ing beéagse it was "reas.oned"tha’c insulin'should counteract the effect

of'e ortisone. Therefore it is v:difficjulit" to s p,.eicuiaf'e' What mechanlsms o R

aré’invqlved in *t'héa ’ef'“féc'f’s .of‘théév.e hor_rﬁzozi-e:s oﬁ t’he' cioﬁvér”s’tién of
ca.rfotejyae to vitamin A | As Stated in the "RESULTS", liver vita:;nin A
was l:éWef than -egpectéd 1n the rats which were given 'c.é:rotéri_e, Had
these ‘ﬁzélti;es Ee’e_,h highef, a;la'r ger difference might have been found
'betw‘ieé%r the ‘_grdup gi'w;(éﬁ"ra € o%ﬁ.bin’atiqnv o»f‘ ‘Q',d’;fi*s, 6‘1@-3 and: 1nsu11n andthe B
’ gr oupswhlch -w'e.re g1ven only msulln OI‘ C’;o.;»'f-ils-.'on‘e;“ - |

It ;i's "We;‘l'l—knovi’/‘n %héf ,feméle s ,s:.ft.o"re 'gf.eé.f_éf ~arﬁ-§5unt:s 6f vitaiﬁ;in o
A in the lvi"v.er than dol’rri_ale‘s‘r‘, In the vrtamm A-—fe,d 'rajé‘é- this Ws:.s. foun%i
to be true in all cases exCepi "W‘ffhe‘n‘ c drti’s one and insulin "w'e-xl'e‘ given
'.fe‘géther,' “In :t‘hi-s 'ca‘sfé no :s.;ign:ifi:cf‘arit difﬁé,irénce‘ Was If@qui ‘_b(et\__xgeeAn'
malesandfemales Tn the groupof males ‘creégféd._ Wlthcort1SOnea
sllght butS1 gﬁificé:fﬁ:‘ lowerulgOf 'li\:ré'r ‘.-viftérvnin A was noted, while "m"a,'l'e-'s“:"' o
".:Iéf‘;th‘e.iﬁsulin—'t?eéfed gn;:"o{J.p"show‘ed’,:’é g}fe-at“ iﬁéréé‘:ée in the arﬁ.éuxits of
the vitarﬁiﬁ ‘-s:i:ore'd, In ales treated with insulin and -c.::'(;rt.i"’slor;é fbgéther.,
the a;ﬁQunt ,<;f livef v1ta.m1nA was ‘folund‘ ‘éoj;'be I:’rvlyuc‘h greater than 1n con-
tf‘éié;,. ye‘t Signifiqaﬁﬂjloﬁé; -f;h’jan"ir_l the iﬁ'é:ulin g,r‘o:u,-p:;, Slmﬂar !
| r65ponseswere noted 1n thefemales The fema.les res ponded to treat-— |
ment wrch sortisone mdre_rﬁark,eidly than did the 'fxlaléfsi w1th i large

decrease in the amount of the vitamin stored in the 1iVér;.’s ,,compared to
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theé ¢ oxfxtifro:l' anlmals Females of ’fhéf%g'rﬁc"){ip ‘E;‘é@feé Wl’chboth ir;suli‘tn' =
- and ‘éortis one ‘.a‘LvIst sh.dﬁ_zri‘ed. a ,gréaﬁe'i' ade‘crea;-se in‘,“th\e ampo‘uvnt‘of v1tamm
VVA.‘ST.SO'I"Gd in the li'ver's.'%:haﬁ dldthe males., |

Table 2 shows that ﬁhe aifﬁezl;enc es in”_vitamin’A storage ,be‘t'ween.vv_ ‘
males and females of thg “"c-d‘l_“cis. dne grdup a,re:frim..’ch iesé than the differ- -
fje’xifc'e'_:S b.ef:wé’-eﬁ the ‘male's ~‘af‘zl)‘ud. females of the _control:,, or ,i.ns.ulivn g_:oup‘s ;
The amoun‘ts ofv1tam1n Astoredbymales and femalesof t’hegroup
"‘rec‘eivixig,_vCémbi:ri'ed;ho'xjrfn-oﬁe treatment are :ﬁéa'ﬂjy" equalq These facts
suggest that- coftié one exertsan effect upon ‘t'h,e- horm.pne'baiar;‘ce of thé -
ferrng‘alé“s" 'fhat‘ i-s‘ j;.o 'sa;y, cortisone fnay inhibit or ‘axvi;&‘a_goniz‘e the
'e:As‘tro‘-g.‘e‘nic .hormones and cause the ,f-ema_léé- to ut‘ili‘z’g 'vifamﬁin A ina

- mianner similar to the males,

L Table 2 also shows that insulin caused an inc rease in the amount LS

c'>,.f:, ii:ve“r vitamin A 1n both ’malze,s' and femaile?"s; . These findings are not - o
"in agreement with the Wo:if'k 6_f Bé.'uer:eis’e; (7), :W:'ho vfound‘ that in guinea.
pigs thé '-daily .adﬁlinis-'fnation of 0;'5 unrthulm ca;a's; ed lés,éf ‘Qf _'t'hé:‘ fed o
: ,‘x‘.r‘itamin' t‘o'be stored in "the liver. The &ifférenéé ini__\spec';ié-;s’ may :
R ‘ a,-c'c"oi;nvt for thisv.'diffe‘rence.. f’I‘lhé,iﬁcreasgj"i’n liy.ér stores of v1tam1n A.
* in both 'fnaies and femaleSOfthe group Wthh r’éée'iv.}e;d;_insulinr ‘s‘ugge"g;fts
that msulm increas e-si the pe’vifm,e.abili’t.y of the i'nfe~étiﬁal Wall , permlttmg .

a greater amount of the x:zit‘émin. to.be'a«bs.o'rbfedkiz_a;nd:Sto':redg Park et al. '
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(10) have showan, in studies on the uptake of sugars By rat diaﬁ:phr.agm‘s .

that insulin increase s the transport of ‘sugars across the vc'e 11 mem -

branes. These findings lend support to the view that insulin -in:c‘re*a;é‘e-‘s S .

the permeability of thé:yin%e“é_fiﬁé;i‘ wall to vitamin A.

Kidney Storage of Vitamin A

- : Although the stﬁdies- ;shov% thét» si.gnific_ant amounts of vitamin A
. fa:'f:-:.eipraés;enf fin,vthe kldneys of bo‘th /cré,v:fotf‘-e'ﬁe and “Vi‘témi}:};A é‘dppieﬁ-eh.ted '
. y‘r.éts}; ':I‘-‘(‘iiffé‘fei\»rc.és’ be,twe;aﬁ test agvrrbﬁp»ls.‘énid c'ént'réls ;'w:é-‘ife"ﬁét gfe,ajt o
e.nou.gh to be of any reél significance. It is interesting 't_b note, how-

,e‘ver;,j. that in bbtﬁ ‘carotene ‘avﬁd' jx;itamiri A sﬁpplemen‘te;.d rats, the males
céﬁsi.stently.stored"m,o're vitamin A in the kidneys and le;.s}s in the livers

than did the females. Raica (1) Teported similar findings. The uni-

o fo-.rmi"’c.yf‘of response in thege experiments suggests that it is a charac- - .

teristic sex difference.



CONCLUSIONS

Insulin caduses & decrease in thé Aam’c'n»-‘lvr}t of vitarnin A stored in
the 1'i§:er;sl of rats receiving'carotene as as curce of the vitamin, " When
‘vitamin A acetate is. g«i‘%r,eﬁ, ins tiii'n fca‘ﬁses; a great increase in liver '
’vif:arhiri; A, Corti—é one degreat:; es Ali\yézv- :storé;ge Qf the vitamin When'
.éi’che;r-cé.rpft:e.ne or v1tam1nA "a,,cé:’té‘t-.e 1s .i fed. ;Wh_en. insulin and clorti's"on,é,
are glven i orr;rb,iﬁétf;“oh.,< liyér Vl‘tamln A in ";c.‘éal-.‘z.'ét':ene’—vfevd.-.ra’cs is n§t .
51gn1flcan‘t1ydl;fferent fron'l 'Iéét‘s “"t're‘at;e';d? Wlthonly fc»of‘vt‘i:'s( one or iI,l'S"llli;f]:\o
~ \}ita;min;:{i&-‘fﬂed‘ ra:t,é, r’ecie_i‘i;finvg a c-oni’:]}d;i’aa‘i:i-on‘}.‘io'f“ th‘é ft'wd hé‘rrﬁ-ﬁnefé .“s%:Qre
, mdre.‘.of.‘ the Vi‘t‘am-in“th'an fats giveh‘ “oxﬂy' c or"t'i:-s.one',",an-d ie_Stsv of “ﬁhe vit;_
I;_{lin"tha;ﬁ':raﬁs given only insuliﬁ, '~sh.owli'n.g‘ ';hat"‘corti_son‘e‘.' counﬁeracts,v to

some degree the -effect of insulin upon vitamin A storage in the liver.
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