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atorag.e o:f iron. Upon studying the rela tionahi.p bet.ween the nn.11.ber o:£ 

rat.a in a ·l1tter and their hemoglobin value a t, ·we-aniag, she found 

little or no eorrela ti.on. lei th.er the ag:e nor the body ·eigh~ o.f the 

you?tg rate ae~aed to influen.e-e the hemoglobin content of the blood. 

·However,= it. was !Jointed out th. t faulty caging t a-eili.tiea may s-eriousl.y 

interfere w! th the. experimental produotien of au..tri tioaal .&nallia .. 

Ii tehell. also noted a sex d1.ffe,re:nce a-s sh-own by the gre-ater re­

sistance to an.emta aong the young fem~le rats. A .study ot the sez 

variations in the utilization ot iron by finem!·c r a ts haa recently been 

report~d by Sil! th end Otis (29) and they have d.efini tely established 

that the hell()globin regene.ration shown by ~nemic rats fed the seJH 

alloUDt or iron and copper ie greater in .females than in aale~. ·'fheir 

· findings have been e:onfim.ed by Hubbell (30}. 

Another of the possible in.flu..encin,g factors reported by 1ft to.hell 

(28) is the effeet of the previqus diet of · the mother on tbe hem&­

globin oonceu tra. ti.on oi the young at weaning. She wpp.l emen ted the stock 

.ration tri th iron., copper a.rid ma.ng.ane·se or yeas.t e.xtract and concluded 

thilt th.e hemoglobin concentration o.f the 70'11Ulg a t •eaning appee.red to 

be 1nf'luenced ey the prev.ious diet ot the mother. 

As the· Ii-econ.sin l a bora toty ( 2.3) had previously reported that their 

ability to. pr.,oduoe milk a..nefaia in t be first g&neratio.n might be due to 

the high oon.tent of milk in thei.t· a-tock ration, and since all. laborator­

ies do not use t.b.e sa.me s tock diet, it seems. logiee.l to belie·v-e t h .. . t the 

previous diet .of the mother eo·uld be an 1.nf'luencing factor i n dstenninit1g 

the time. ·reitiUired tor the pl:"oduction of milk aneata. It has been aho.11n 

by Drabkln and F1ts Hugh {;l) that supposedly adequate &tock diets do 
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not n.acessarlly furnish the se.me amount of h,emogl_obin forrdng mttteri.a.l •. 

They compared two groups 0£ r s.ts on different _stoek diets and found a 

nt>tl·ce&bJ.e difference i:n hemoglobin •. Similarly El.Us emd Bessey {J.2} 

trtudied ·th effeet o.f five diets on the hem"°glib1n concen1-rati:on of 

the blOG:d end repor~ th.a t after one 111bt1th the hentoglo bin inereasea 

along with .the irGU content of the ration., while- efter one year the 

hemog1'>b},n concentra tions were divided rouglii.;y · into two groups and 

were .tnd~pendent .of the iron content ·Of the diet-.• They have. suggested 

that this>tU.rterenc.e .might be due to increa sed protein .. That these di£­

. fer-enees l\ay be reflected in the young is repot"ted by Sure and Kit (.33) 

who eon tend toot the previous diet of the mothfrr defini tel7 affects 

the- ·beaoglo.bin concen tra t1on of tbe yOUllg,. 

An acnemia of pregnancy in the l'~ t ha.s been · reported. by numerous. 

investigators~ but it has not been d.eterain·ed as yet whether this snem!a 

is nutritional or phyaiologlc.al .. Scott (3·4) showed that pregnant ra:ts 

on a sto-ck diet adeqttli te £0.r growth developed an anemia wbieh he c-o.n­

.sidered a true e.nem1a for the f-ollori.ng_ reasons.. ll though the blood 

vol\tlle increased in pro.·portlo.n to the body weight including foe.tuses, 

the hemoglobin when compared 1d th the weight . eJCcluding f oetus·es was re­

du.eed ·1.n eomparis-on with non-piegnant rats. He· believes this anemia is 

d-u·e to ei tner a diminished f onw~ tion or an increased destruction of 

hemoglo-bin during pregnancy. · That this Enema ~ight be due to a <i&fic:iency 

,ot the diet bas- been pointed out by -Sure (26) who reports an -.emia of 

p.regnau.ey 1n rats kept on tha1r stock ration,_ bu-t no such anemia in 

rats on · s,nthe.ti.e diet containing an abunoance of wha& t germ and yeast .. 

On_ the- o-ths r hand, Beard and. Jlyers (35} report , tha t the· addition 

of liver-extract .and yeast to nn ad:er:·ua. te diet, hnd no eff-eet on :preg-
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na:ney a.nemia .of rats, &I.though the ad.di t1on o:f' iron reta:rd.ed the fall 

in hemoglobin to. some extent. Again, 111.tche:ll titld tiller {.36} failed 

to secure correction of this anemia by di:et ary addition. of copper, 

iro.n, manganese and ye.a.st. That pregnancy a nemia is i nde."Jenden.t ot 

di:et is ·further oonf'irmed by Van Donk §.1 & (.3?) who repor~ t hat the 

anemia 1'as.: .. equally severe. in rats on a atoek diet with, ana without, 

addi t1Gnal iron aud copper, and on a spe,cial diet eon te.ining dried 

beef liver, egg yolk, yea st and cod liver oil· w-i·th additions of iron, 

coppe.I',. manganese, ·iodine and arsenic .• Van Donk ,!!! !!!, t'urther report 

that the· heaoglo-bin and 1~ed cell eoun t fell gra-dually during the firs.t 

two. wee.ks and rapidly during the l a.st week of ·pregnancy, the toted f all 

being about 30 per c·ent for hemo5 lobin and 25 per c-ent for red cells. 

The re:veree of this was found by Beard and llyar-s (.35) who report the 

reduction in erythr-ocytes more m~rked than the reduction in hemoglobin. 

There is some ~ue.stion as to whetl1er or not this pregna.ncy anemia 

is du-e to bydrem1a for Van Donk (37) has shoe th~t, 1n the ane1lia ot 

pregnancy in the rat., the water content increased only about four per 

cent and that the anemia is at least pa.rtially ·due to hydretion. 

Whatever the cause of the enema of pregn£mey, the funae1nental 

t;rw:t.s·t.i.on for expariment.ers liho ,,ish to produc·e experimental anemia is 

whether or not this anellia of the 1ao.ther affe-0ts the hemo.globin content 

0£ the blood end atore .of iron or the you.ng. A study of the litera:ture 

throws litt.le light on th.1$ point but it will be recalled that Mitchell 

(15) found ~t the parturition hemoglobin concentrations of the 100ther 

rat's blood showed no. strlldng influence on the 7oung1·e hem.oglobin 

level at weaning unless the mothe-r showed t1 .sever e. degree of anemia. 
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Due to the confli.ctillg r~ture -0f the report·s on the· .ea.use· of anefliA 

pregnancy in rats and since few reports ·show the. e-ffect of' t.'li .s anemia 

on the 7oung rat. a study was made of the lite-r"' . .-ture on a ne1nia preg­

n&n:CJ' in ·ffl'>:men in the ho-pe tha t further light might be thrown on thee·e 

point·s. However,. it w.~e found th& t opin.ions. e:s to the fundamental 

cau.se ot the anemia. of pregnancey in Y!Oltefi are siltlla.rly ivideo. •. That 

this anemia may be, a t l e-a.st partially~ correcrted by the f eeding of 

di.ets riela in iron ha s be·en daJBOt:u;tra ted by a number of' investigators 

(.38), (39), {40h (41), (4.2)., (43), {44}, (45), ·(46), (47). }lowland 

(44) has sugges ted tha t apparent1y the blood requirements o·.f the feetue 

corres·pend to blood l-os& .or othe.r causes of hypo.ehormic anemia 1n that 

a great dau. of hemoglobin must. be- bldl t for foetal ·neede >uring 11·eg­

ne..ncy •. Re also states that iron i13 specific in ·the p.;revention o,r cure 

of the hypoehromie anemia ·of _pregnancy. It has also been shown th t the 

hy.pochroatl.c e.nemi~ o! pre.t'tlaney may be t consequence of iu1pairad gastri,c. 

. secretion. (46), (.47), (4S)- a:nd/or -frequent pregnancies (42, (48).. (49). 

Biggar {50l 1s of the opinion tl'l&t anelti-a. of' pregna .. ney -arf ses only in 

~ who, enter pregnan.c;y .alrettdy s.neudc ... The report th(;t the incidence 

ot unem:i.a is higher fflll,O:ng younger women and in first, us compared with 

subsequent pregnancies (JS) has been contradi·eted by Re-id tmd •.cldntosh 

(.49) who eonclude· tha t . the incidence ot ~__ne.ai& is gre.~ter in wo.meu 

with fiv-e o-r more pregnaneies than in those with le.ss, a."1d t hat age ba s 

no -effe-ct ·on the de.gree of anemit;;. Sebul:tz ( 51) reports tha t a 11.ad ted 

muabe-r o:! plasma volume deteradn.ati.ons demonstra ted e. sufficient inerea$e 

to ac~eount for the drop in hemoglobin. during _pregnaney ,nile another 

au~, (47) eonclude.a that in sev,enty .cases of pregnancy anemia.,. hydremia 
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Among thosi9 who contend the ane~ia of' p:-regnancy to be a true 

M emia. divided opinions a re found as to whethe:r or no-t th.i e ,meJd.e. 

af:fec.t-s the young. Beale and Hawksley (52) have ·ileacr1bed ·ca:s1t hie-

teri&s to st101r tha t inf c.;nts, single or twin$, ae.y be born anetDic ruld 

that one · ,win may be normal and the other &ne$1c,. while the rrtother 

may or •~Y'.: not be anemic. the·y furthe.r po.int otit . ·tr1E.t an:e-mic mothers 

do n_ot- _n.~cessarlly p1 .. ovi:de an insu!'!ieient supply cif iron to the !'oetua 
. - . ~ . 

severe tmemia .. In :a study of' the iroii balenoe in women durtn preg-

rum.cy, Coons (.5.3) found that ""ith intake-s va ryir.ig :fJ:"Otn c;.69 to 19.45 

milli_grass of iroa per day, the re-teittioa. va ried from. plus O •. 88 to 

6.97 milligrams .• The iron ·wt-;.s in negative balanee- only once n twenty-

asa1milates during the period of· pregi1aney ·eno-ugh iron to supply the 

perf'enaed o·n fifte.en W:O'll'i(m during the last trl10ester of p.regnaney repo . .rts 

that thirteen of the wo11e.n sho,red an iron retention below the foetal need 

and the.t,· if the need of the foetus is coun-ted ,. in all cases an intake 

below l3· Jl1lligrams per da7 gave a negative irou bale.nee. In. other -studl:e.s 

(55) in which he determined. the iron content of livers and Sple.sns ol 

int'a.ntti,. he concludes tba t lroll deficiency In the mother,. as shown by 

a negative iroB ba lfin.Ce and Low he1i0glo,bin~ r esults 2.n. a lower iron st-ore 

in the foetus. !hi$ is believ-ed by the Quthor to be respon.sible £or 

the aneaia JJresent in me..n;r infants in their fir:at ye-c.r of life •. The 



:CJ,;>ntentt.ori tim.t enemi~ at pr .. ~ntmef ia~v'e no iaf"l. ll~• on -tJ1$ blood 

pie~ of the ~b!ld h ·· e t.LSO be.,&n Ui${JU~~ });y Van O,,~'welt ti:U& iteybr'oek 

{'6). S!.111l!1ltly i'a,:-~rw ~~ a~rrk~le7 (57) HpQrt t.het ~ongenJ. ttt.l mttri­

tt-onal ane.~ is due to d:e,fective ~irten · .. t4d swr~,e: of irGn and t!ltlct it.. 

oe®rf\ t~~uentiy· in t~6. ~ud 111 tha ,01."'fa:prlng of mo-tbers w~~ {ll:e,·t.a.ry 

1s i~equ&1ie or 1;bo .tufter .t.na. :& .b.ypoehromle ®:tlftd,~. lt. bt.r.a t~ . .)..60 been 

reported (j9'). that the· il.Nr6.,e· bemo_giobil1 le.v~l tJ£ inf~nte WLOi.e ~~era 

'tfer,e tr.aka ·nth iren dtu:111, irrega.ane7 W4l.~ $llptly hither ~ t, Qn.e, 

thne, ~ad five t:, ,'tb& t'4 afs~ than the be-m~gl-obi» o-t in.t~tai.s of a 

contnt ~oup. 

1 '\ ag~tttu·.1 there.! ore th-S.t tlle eri.d•:iefJ c~t!tU."Jllll · tl '1 f ~cC'te.1!'1 

t'lh.iek pl~r i n !~f:)O.Z"Uil1t role tn th.er ~ro.tiuct:ioo of.' uut-rl t'1ont%""" {m.-e.w.,a 

1~ ~:o,af11ctlng •. 

I"t would seea l.ogietU. tht, :t tie .su.aoeptih-i:U .. ·t-y. t.e Gl1ii~1.ti. of the 

y~ ·~-1:idled M=eording to t.t.e teoluu.x..:u• 0£ t .. veb:Jo• .&tt·d K~•-rer woUJ;d 

·t,e deteX"fftinv<i b,-.i- ~tttt :rt.en o.! .1~ 1n tbe y,oung .a\ birtk. 

I :t is the: ;~~,st)· 10.t tJ .ts ,s~4r to illvei/t.1g,,te furtb&r til4t intlue1tee 

or the h&aogl"Obln C:t:,t1een.trt1 ti~n lid b~-~n eont-e~-t w.,f tht5 ~ ·t:he..r -on the 

be=oglobin, ooneeot.ntt.i-on ~ad 1roa e,-:mtent vt ·th(;. y~ i;t biatth-. 
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