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INTRODUCTION

Present knowledge indicates that cobalt in trece quantities is
egsentinsl for the well being of ruminants. Various "wasting diseoges”
occurring in lncalized sreas of the world have been cured snd subse-
ouently orevented by providing ruminents with access to this element by
any of several meesns, including oroavision of covalt licks, feeding
cobnltized salt, and increasing the cobalt content of forage by ton-
dressing with cobolt szlte. The manner in vhich cobalt exerts its
efTfect on ruminants hes not b-en elaborated.

The essentiality of cobalt, in additien to that conterined in

Vitemin B has not been demonstrated for any group of enimalsg ather

12’
thon yuminant=. Conversely, up to this time, it has not been chown
that cobalt in quantities greater then reauired for their well being
is able to sunnort polycythemis in ruminants ns it is in the cases of
other enimals. These epnerent differences in the action of cobelt on
the various snimals railse the questions of how they occur and what
nhysiological variation is resnonsible for these differences.

This investigation wes initieted in an attempt to ascertain whether
or not 1t is sossidble to vroduce & cobalt-induced polycythemia in
cattle and in conjunction with thet to attempt to determine the func-

tion of the rumen microorganisms in the ruminant's use of cobalt by

utilizing sulfaguanidine as a bacteriostatic agent.

?
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REVIEW OF LITERATURE

Introduction

The literature regerding the essentiality of cobelt end the effect
that this element mey exert on the blond of enimals, with few excentlons,
has been printed within the lest twenty-one yeers. In 1935 the essenti-
ality of cobalt for ruminnnt nutrition was discovered in coastal reglons
of Austrelie. In 1929 it wos discovered that cobalt salts, vhen adminis-
tered in quantities greatar than normally found in rations, couses a
nolycythemia in rate. Since these discoveries were mnde mony contribu-
tions hove been made to the literature concerning the effects of verious

levels of cnbalt edminictration to different species nf rnimals.

The Egeentiality of Cobanlt

Anenia and emaciation have characterized certain '"wasting diseases"
which have affected cattle and sheep in meny parts of the world for many
years. Covalt suonlementation has been showm to cure end prevent "Bush-
Sickness" and "Mortain Mnins Disenge! in New Zealand (%), "Malroa Dopiness"
in New Zealend (88), "Enzontic Marasmus" in Australia (130), “Nutritiensl
Anenmia" in New South Wales (59), "Nakuruitis! in Kenya (2), "Pinins" in
Great Britain (31), "Grend Traversge Disease! in Michigan (6), "salt sick"
in Florida (92, 93), cobalt deficiency in Wieconsin (52) and New Yorkx (117),
"Burton-2i1" in New Hempchire (69), and deficiencies in the Hebrides (16)

and Norway (47). Loss of weight and sppetite, general unthriftiness,
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wedknege, anemie, end finally deeth characterize 8ll these digeasges which
have been reported. The literature concerning cobalt deficiencies has
been emly reviewed in recent years (11, 62, 108, 115, 128).

Cobolt supplementetinn has been shown to be advantegeous under condi-
tions of no obvious deficiency ailment. Klostermen et &81. (75) have demon-
strated that fattening ewine meintsined in concrete pens which were wasghed
daily made significently grester dsily gains when cobelt chloride was
added at the rate of 0.026 per cent to the ration. Noland et. al.(94) ob-
tnined favorsble growth results with & gupplement consisting of cobslt and
copper g2lts when added to an ell-nlant ration for growing pigs. Supple-
mentation of the all-plant ration with iron, menganese, cobalt, and copper
supported & much greater concentration of vitemin By, in the feces then
did supplementstion with APF supplements or crystelline vitermin 312' Kato
(67) has demonstrated that cobelt is of velue when used in conjunction with
iron therepy in the treatment of infent enemia. Since requirement for con-
belt by humen beinee has not been demonstreted, the action exerted by cobslt
in this work moy well h&ve been that of polycythemle production.

No positive cobslt reguirement in addition to vitemin B, , cobelt (107)
hos been demanstrated for snimals other than gheep &nd cattle with the
posrible exceptiens noted &bove (75, 94). The specles difference in cobelt i!
requirement is indicated by the fact that horses are not affected on cobelt-
deficlent pastures which do not fulfill the nutritive requirements of sheep
and cettle. Underwood and Elvehjem (129) were able to maintein growth in
rats on & dlet coneisting of milk fortified with iron and copver vhich
suoplied only 0.6 microgrer of cobsalt deily. Thompson ond Ellias (126)
feund the requirement for cobalt in rabbits to be less then 0.1 micregrem

per day.



Mnde of Action of Cnabelt in Fuminante

The mode of action of cebelt in ruminants is not known although
some investicators have presented suggestive desta. The fact that non-
ruminent animale heave not been shown to require cob&lt tende to voint to
the rumen &g the orgen requiring cobslt for ite actinn. MNoraton and Lee
(83) compered the effects of subcuteneous injection ~nd orel cobalt ed-
rminietration on sgheep. Since only orally administered cobalt supoorted
growth, theee workere concluded that cobalt "exerts its influence on the
ruminant primerily either in the lumen of the alimentery cen&l or when
passing through ite wall." Further limiting the site of cobelt action,
they reasoned that, since a portion of the Injected cobelt is eliminated
in the feces and only appears at the intestinel level (27), the activity
apperently tekes plece &bove the level of the dundenum. These investige-
tors propose that cobalt function in ruminants mey concern the activity
of the symbiotic rumen flore. Verificetion of their deductions is per-
tially established in that nonruminents have not yet been shown to require
cobelt other than that conteined in vitemin Blé (107) . Keener et al. (68),
strrting with cobslt deficient lambs, were able to get slow but positive
recovery using intravenous cobalt injections as compered to revwid recovery
after orel cobslt administretion. This study corrnborated the recults of
an earlier study by Ray et al. (106) . Thie elow improvement may be
accounted for by the cobalt content of selive (29). Cobalt injections in
lesser quantities were not effective in 8lleviating cobalt deficiency in
lambs (117).

In an attempt to link volume of vitamin By, production in the rumen



with cobelt deficiency in sheep Hale et 8l1. (58) demonstrated that cobalt
supplemented sheep supported much greater production of the vitemin in the
rumen then did cobalt-deficient sheep. The work of Becker et al. (10)
egsentielly nullified the vslue of the above mentioned work as it regerds
the action of cobalt on ruminant animals. These investigators were unable
to get any responge when vitemin Byjo was injected intramusculsrly twice
weekly for six weeks in cnbalt-deficient lembs. Similerly orel edministre-
tion of & vitemin 312 concentrete yielded nn reeponse. Thege revorts seem
to eliminnate vitemin 312 productinn as being the importsnt use of the cnbelt
required by ruminant animels.

Tosic and Mitchell (127) determined the cobelt content of rumen-
microbisl meterisl from sheep on natural hsy restions and found spproximate-
1y 80 per cent nf the totsl rumen cobalt contained in the microbisl frac-
tion. They were able to incresge the microbial cobalt content merkedly by
supplementing the hay restion with one milligrem cobelt daily. It is of
interest in thig connection that Pounden et 8l. (103), in & stvdy of the
fate of four types of microorgeniems which are cherecteristicelly present
in rumen semples teken from cettle, found that these several types of
microorganisms vary in their resistence to digestion. Some pass completely
intect through the alimentery cenal while others disempear as early as the
abomasum. Even though there is much yet to be investigated concerning the
fete of cobalt in the rumen and in the micrrnorganiemg which page from the
rumen the last two quoted studies are suggestive of the fate of cobalt in {

ruminant animalg.



Cobnlt-Induced Polycythemia--Incidence

The 2bility of covalt to nroduce nolyecythemin when edminietered in
large dosee hae received considersble ettention. Observatic: of this
pronerty wes firet mede by Weltner end Weltner (135) who fed rations con-
taining one~half end two ner cent cobalt, reepectively, to rats. The
larger cobalt supnlementation wre relatively toxic while the smaller
alloved normel growih but ceuged infertility. Since that time cobvali-
induced nolycythemia has been renorted in rats (1, 9, 17, 21, 43, 55, 65,
78, 82, 91, 99, 119,121), rabbits (8, 54, 74, 78, 89, 111, 113, 134),
chickens (114), dnucks (42), salemanders (25), mice and frogs (122) guinea
pigs (89, 122, 131), pigs (121), dogs (18, 36, 49, 86), nd humen beings

(137), and possibly in sheep (66).

Foctors Affecting Cobelt Polveythemia

Stenley et al. (120) have shown that it tekes sixteen times the dosge
of cobalt adminictered orelly to produce the geme molycythemic effect in
rats as when it is administered subcutoneously. The excretlon of cobalt
depends on its route of administrrtion. Greenberg et al. (30, 56) found
that orelly administered cobelt is only partinlly absorbed, the remeainder
nlug part of that contrined in the bile being aquickly eliminated in the
feces. A porﬁion of the absorbed cobsalt is accumulated in the liver and
gome ies eliminsted in the urine. The repid elimination (5, 27, 28) and
liver storage of covalt (27, 28) have been confirmed. Kent and lMcCence
(71) showed that & man excreted 20 ver cent of his food cobalt in the

urine while injected cobelt was slowly excreted in the urine. Comar and
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Devis (27) demonst:oted that cobalt injected into the juguler vein was
excreted in the urine end feces in the spproximete ratio of two to one.
Humen beings excrete 60 to 80 per cent nf injected cobalt in the urine
(137). Houk et 81. (€0) showed thet retention of cobelt in rats veried
invergely with the dnsage.

Gordnn et 81. (55) demonstreted the velue of cobslt 2s a supplemsnt
for the stimulation of red blood cell and hemoslobin production in bled
thyroidectomized rats. The addition of thyroxin to the supplement gave
even better resultse Tegtnsterone heg been shown to be necessery for
hemoglobin formetion (48) but &n excess of this hormene is deleterious.
These frcts tend to ghow the requirement for belanced hormrne production
for erythroponiesis.

Liver extracts have been shown to accelerste the return to normalcy
of cobelt-polycythemic rets (B2, 111) end guinee pigs (111) but there was
no interference with the polycythemie when both were sdministered together.
Anderson et sl. (1) rerorted thet either whole liver powder or Wilson's
liver extract aided cnbalt-polycythemis preduction in rats. Devis (37,38)
showed that liver reduces polycythemia in dogr, However, it returned four
days after liver feeding was stoppned. Cobelt hag b-en shown to inhibit
normel hematopoletic resvonse to iron and copver feeding in dogs made
enemic by hemorrhege wvmas whole dry liver or liver extract edministration
overceme the inhibitory effect (50). Barron (7) found only a decreased
rate nf polycythemia production when cobalt and smell dally injections of
Lilly's liver extract were administered together.

Cobalt polycythemiea in dogs hes been shown to be depreesed by daily

adminietration of ascorbic acid (39) although it had no effect on low-
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pressure polycythemia. Cobrlt wes found to reduce the blood ascorbic acid
lavels of cobalt-nolycythemic dogs. Ascorbic ascid has been used to alle-
victe the effects of cobalt in ravbits (7, 8) end human beings (137). ZIevy
(78) wes not 8sble to substentiate these results with rats end rabdbits but
the intravenous administrrtion of the sodium selt of ascorbic acid decreased
the hemoslobin corcentration in the blood of volycythemic rabbits. The
gsodium gelt of isonsgorbic acid hed & similer but lesser effect and the sodium
s8a8lt of glucorscorbic acid had no effect on the nolycythemia.

Choline hag been shown to exert no effect on cobalt nolycythemia in
rate (21,22). Return to normal red blood cell co'nt was hastened by choline
administretion in rabbits made polycythemic with cobelt (110) and choline
depressed hematonoiesis in cobelt-nolycythemic dogs (38).

Burke et_al. (24) fornd that mice could tolerate much more cobalt
when it was accompanied by concurrent injections of histidine in more than
equimolar qurntities. Grifrfith et al. (57) were oble essentinlly to nrevent
the inhibition of growth of young rrts due to cobelt administration by
sunnlementing the ration with methionine, cystine or cysteine, especially
the letter. These workers established the relative nonitoxicity of the
cobalt-cysteine corplex formed in vitro. Orten and Bucclero (97) concluded
theat cobalt nolycythemia in rets was inhibited by cysteine, inhibited less
by hirtlidine ond not inhibited by methionine. These workers were able to
obtain some degree of nolycythemia by the administretion of the cobelt-
histidine complex but not with the cobalt-cysteine complex. Ely et al.

(45) demonstreted the ability of injected methionine to nrevent the toxic

symptoms due to excessive cobalt intrke in cattle.
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Orten nnd Orten (92) found thot rots fed a rotion low in protein be-
rrie molreythemic £t the sonme rete ond to the same extent as did rots on
o sinck ration. Ely et al. (4C) were uvnable to reduce the toxicity of
cobrlt fed to drir; crlves by gpvlermenting the grrin mixture with ecesein,
more then dovbling the mrotein content of the grain rotion.

Ancerson et al. (1) were eble to increcse the rate of polycythemia
develorment &nd intensity of toxicity 2g well ce to denreess growth due to
cobalt edminicstrrtion by the addition of mono-sodium vhosnhate to a milk
diet, lowering the colcium/vhoscphorus rotio of the mill to 0.6. Orton
et a1. (102) deronstrrted the stabilizing influence of monsenese on the
increrced hemorlobin, erythrocyte count, cell volume and blood volune vrlues
characteristic of cobalt nolycythemis. The seme workers (100) found that »
diet consisting of whole milk sunnlemented with adecunte amownts of iron end
copis with cobelt added would support nolycythemia in rats for neerly a
vear and that upon removal of the cobalt from the diet the hemoglobin, red
blood cell volume, and erythrocyte count slowly returned to normel. Berrd
and Andes (9) obtoined an increese in red blood cell count without incresge
in hemoglovin concentrrtion when rats were fed milk fortified with iron and
cobalt. Addition of vitamin D to the ration allowed the hemoslobin concen-
tration to increage ag well.

It hns been established that cobalt polycythemia is accompanied by
an incrsase in blood volume in rats (101, 119) and dogs (40). In each
case the increased blood volume was accounted for by the increase in volume
of cells. Stenley et el. (101) characterized the erythrocytes of polyecythemic
rats as being 41 per cent greater in volume then normal, almost entirely due

to increased thickness of the cell. Ther found essentially the same
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hemoglobin contant in Yotk normal and polverthernic cells. Valerio (132
studied the morphological chenges brought about 2y cobalt polycrthemia in
guinca pigs. ke found mild poikilocytosis, a tendency to.arc reuvcvion
in erythrocrte diameter, augmentation of lymphocytes after prolonced teoat-
ment, and moderate increase in number of platelats,

Valerio (133) deterained that cobult treatment of guinea pigs produced
hrpereania and congestion of bone murrow, liver, spleen, kiuney snd lung
in addition to a polycythewmia of medullary origin and reticuvlohistlocytic
activity with Foraection of hemrocytes and phagocites. Observations of
nacrosceopically visible degeneration in the liver, kidneys, pancreas, und
myocardiun and inflameation in the kidneys were made. Lavis et al, (42) ot~
served garly marrod hypernlasia and an iprerease in exbravedullar: erythropei-
etic masses ir the spleen, liver, kidneys ond adrenals in ducks made pol; -
cvihamic Ly cohalt administiration., Centinued injeaction of cobaltous chloride
produccd evidencs of marrow hyvpoplesic, disappearance of extramodullar;:
erythropoietic focl, and a lowered phagceytic activity of the reticuvlo-
andothelial elemants of the spleen and liver,

The literature conczrning the elfect of splensctomy on the develop-
ment of nolycythemia due to cobzlt administration is controvercicl, Cornil
et al. (32) observed parenchmatous degeneration of the livers of guinea pigs
reveatedly injected witi small deses of cobalt acetzte. The depeneration
was movre intense in splenectomized arimals. Ferwald {14) repecrtod thag
splenectomv wade cebalt ineffective as an agent cauvsing polycrthemia in
rats but Orten (95) found orlv & delay in the action of cobxlt attributable
to spenactony. Farron (7) found nc chznge in the action of cohalt on

rabbits lug to splenactony.,
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Bucciero and Orten (23) could find no evidence of a decreese in the
nxygen carrying cepacity of the blood of cohalt treated vnlycythemic rats.
The methemozlebin content of the blood did not very significently from
the concentration found in the blnnd of contrnl animels. Dorrance et 2l.
(43) observed that rats made polycythemic by cobalt administration heve
an increaged work performence under conditinng of ennxia. Immediately
after withdrawal of the cobslt administration end prior to the drop in
hemnglabin concentration of the bland 8 steady improvement in wnrk ver-
farmance was noted. Berron (7) shavwed thet cobalt sdded to pnlycythemic
bleod in a Warburg spperatus decreased respirstinn rante of the red blond
cells which may account for the results obtained by Darrance gﬁ al. With-
drswal of the cobelt administratinn 8llowed the cobelt content of the cir-
culating blond to frll neerly to zero. Warren et 8l.(136) disagree with
Barron in regard to the decrease in respiretion of cells in vitro due to

small concentrationg of cobalt.

Mechaniesm of Cobslt Pnlycythemia

Verious theories have been advanced in attempte to explain the pro-
duction of cobalt polycythemim. Magcherpa (B6) explained the action of
cobalt as & stimulation of bone marrow to prnduce red and white bleand
cells. He believed that cobalt stimuletes the lymphopnletic organs end
the spleen since the productinn of white cells was 8lgo increrged. Orton
(96) concluded that the hematonnietic activity of cobalt is a result of

an increfgse in the rate of formation nf hemoglobin and erythrocytes as
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opnoged to & pagsive accumlation of red cells s2s 2 result of & diminiched
rate of cell destruction.

The possible action of cobalt to inhibit enzymes which contain sulfhydryl
grovms hos been postulated as 2 mechanism in vnolycrthemia nroduction (7, 57).
This action would alter the oxidative mecheniems at the celluvlsr level, lend-
ing to the inhivition of resniration of the young cells and ceusing them to
be thrown into circulation (7). Orten snd Bucciero (97) attemnted to ex-
nlain the action of cobalt on sulfhdryl commounds ns leading to cellular
anoxia end, in turn, leoding to a commensrtory molrerthemin. Davis (1)
attributed the nolycyithemie to the nyslologicrl e fort to overcome locrl
hypoxia nroduced by cobnlt.

Schubnehl et »al. (113) concluded that the chemicnl denression of bone
nerrow respiration and glycolysis was not the mechamism involved in cobelt
nolycythemia. These worlzers ruled out the involvement of neurnl mechanisns
and histologzical chaneses in the marrow blood vessels £s factors.

A recent contribdbution mny shed some light on the mechanism of cobalt
polycythemia. Berlin (13) has shown by the use of a tracer technique that
injected cobelt rapidly reaches & saturation level in the liver, kidney,
and lungs of rats, and that prolonged administration tends to a slow in-

creage in the cobelt content of red vlood cells, soleen, and bone marrow.

Cobnlt Tolerance in Ruminante

Several renorts have indicated the possivility of rerching a toxic
level of cobnlt intake for cattle and sheep. Josland (86) revorted the
develooment of a polycythemia in one of four eves drenched dnily for seven

months with one milligrom of cobalt r~s cobaltous sulfate ver 200 groms of
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body weight. Two ewes beceme mildly anemic while one wag unaffected. Ely
et al. (45) concluded that orel administratinn of excessive amounts of cn-
helt depreesed 8pnetite end that excessive intravenous administratinng of
cnbelt snlts produced rapid respirstion, inconrdination, lecrimation,
galivati~n, defecation, end urine leskage within five minutes. These in-
vestigetors (4F) concluded that the tnxicity of cnbalt fed as the sulfste,
chloride, nr carbnnete was nf the same intensity for calves. Tolerance of
cattle far cobolt hag been egtablished at the level of 50 milligrems per
animel per day (52), 40 milligrams daily per 100 pounds body weight far
calves (46), snd 50 milligrams deily per 100 nounds body weight for "grow-

ing dairy animals" (70).

Sulfacuenidine

Marghall et al. (81) first muggested the use of sulfaguanidine es
o chemotherapeutic agent to combat intestinal infections. These workers
described the compound 8s being fairly snluble in water but poorly sbsorbed
from the intestinal tract. Black et al. (15) were first to report that in-
clusion of 0.5 per cent sulfaguanidine in & synthetic ration was sufficient
to cauge reductien in grnwth rate nf rats. Confirmation of this observation
wag mede by saveral waorkers (33, 35, 79, 80, 84, 85, 118).

Black et a1l. (15) were able tn produce a growth responee when liver
extract or p-sminnbenznic acid was included in the diet with sulfaguanidine.
The response to these twn sipplements differed in that the respvonse of liver
extract was immediste while that of v-aminabenzeic ecid was delayed. These
workarg interoreted their results as indicating that the n-aminnbenzoic

acid overcame the inhibition of bacterial synthesis causged by sulfaguanidine
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vhile liver extrect furnisghed nutritive principleg ordinerily eleboreated by

the bacteria of the 8limentary censl. MecKenzie et 8l. (£0) repnrted hyperemia
end hypertronhy of thryroid glends dvue to incluslnn of one to twn per cent
sulfeguanidine in the rat ratinn in additinn to confirming the resulte of

Black et 21.

Verious vitamin deficiencies have been induced by the edminigtretion of
sulfonamide derivetives tn experimentsl enimels. It is not the purpnse of
this review to caver this phase of the action of the sulfae drugs. For this
coverage the reader is referred to 8adecuate reviews (3, 34, 1h4).

Gant gt 81. (51) studied the intestinal flora of rats receiving a diet
containing sulfeguenidine snd found that the number of orgenisms remained
congtent in the cecum but that coliform orgenisms decreasced in number while
the enterocacci increasged. Kirby et al. (73) demonstrated the ssme shift of

orgeniemg in feces from human beings treated with sulfesuxidine. Their

regults indicated that Escherichia cnli were the orgenigms responsible for

gome vitamin syntheses. The decresge in fecsal excretion of thiemine as the
resmlt of sulfathelidine administration to dairy cows has been reported (125).
Thie would indicate some chenge in the quality or quantity of the floraof

the slimentary cenal.

The mode of action of sulfonemide compaunds has not been & contro-
versisl subject although, te date, it has not been demrnstrated experimentally
in its entirety. Woode and Fildes (143) pnstulated and Wnods (140) expended
a pogsible mechanism of sulfonamide compounds. These wnrkerg found p-amino-
benzoic acid tno be a powarful sntisulfenamide agent &8s well ag an essential
nutrient either synthesized by bacterial cells or obtained from the environ-

mant of the cells, according to the type of bacteria. This tlhieary attributes
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the competition between amlfonrmides and n-sminobenzoic £cid to their
cormon chemical structures. The anilide nortion of their molecules is
common to both.

The sulfonrmide derivetive competes for the particular cell reaction
which recuires p-eminobenzoic acid and vhich tekes place through the anilide
nortion of the molecule. Whén the sulfonemide hag reacted, the chein of
evantg within the cell is bralen since the eulfonomide lnclie the remaining
confisuration recuired and the cell either dies or ite normol mebnboliem is
modified.

This theory does not account for the antibacterisl actinn of all
gulfonemide derivetives (53) but sulfasuanidine is not one of the excep-
tions. Woods (141) has reviewed the literature and commounded a list of
orgoniems includirg bacteria, fungi, and yeests for which n-aminobenzoic
acid ig an essential growth factor. Many other organisms which do not re-
cuire p-aminobenzoic acid have been found to be able to synthesize it or
materinls with the seme biological activity. Wood (139) deduced that eince
the equimolar ratio between the concentrations of p-aminobenzoic acid and
sWfonamide derivatives remain constent that these two sibstances compete
for an enzyme. Tamura (124) showed that the antisulfonamide effect of v-
aminobenzoic acid occurred with all microorgenisms tested with the excention

of Boct. tulerense.

toods (142) recently reviewed the biochemicel significence of »n-
eminobenzoic acid-sulfonamide competition and the effects of this competi-

tion on the factors either elaborated or reouired vy microorgenisms.
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EXPFRIMENTAL PFOCEDURE

Seventeen calves whose ages ranged from 12 to 191 dsys when started
nn the experiment reprecenting the Holstein, Guernsey, Jersey, Ayrchire,
and Brown Swigs breeds and eight yearling heifers nf the Holstein breed
in the Michigon State College Experiment Statinn dairy herd were used in
this investigatinn. All animals had been used for one or mnrs experiments
previnus to being essligned to this Qork. Criteris for the selection of
thege animels were nnormsl health and anpe&rance, eppetite for the concen-
‘trate mixture, and normel blood pnicture. The pertinent data regarding
thege animals and thelr assignment to groups- is presented in Table 1.

Calves were sterted on the experiment at all times of year &s they
beceme available. The calves were maintsined in individuel golid board
pens bedded with wnod shavings. All cnlves had accesgs to gond grade alfalfa-
mixed hay for ad libitum consumptinn. Herd milk was fed at the rete of 5
pounds diluted with water twice dally to ell calves except three enimels
vhich werz uged on & preliminary experiment and were more advanced in age
when started on the exveriment. A grain mixture consisting of 40 parts
ground yellow corn, 40 parts ground oats, 26 parts linsced oil meal end 1
part snlt was fed to all enimals while data were being telten. The cobalt
content of the hays used in this experiment ranged from 0.03 to 0.18 parts

per million, of the grain mixture fram 0.04 tn 0.18 parts per million, and

ey

of the milk from 0.002 to 0.007 parts per millien.

The yearling heifers were &ll started on the oxperiment at one time.
Their ration was composed of the seme type of hay and the same concentrate
mixture as that fed to the celves. These heifers were kept in stanchions

and were fed in mangers having tight pertitinns.
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A preliminary experiment was set up using enimels C6RO, C681, and
C6é84. Cnbaltous sulfate, hepta-hydrate, wng mixed into the concentrete
mixture at the rate of 0.5 gram per pound of mixture end fed at the
deily rate of 1 mound per 105 pounds bndy weight. This supplementatinn
furniched 1 milligram cobalt per pound body weight per day. It wes un-
fortunate that the animal which wes designated tn be the control in this
experiment died sonn after cobelt administrstinn was started on the other
three animals. In the light of this develnpment it was decided to delete
cobalt from the ration of enimel C681 after 136 dnys nf supplementatinon.
The contrnl for this group congisted nf the veriod before supplementation
for each snimal and the period subgsequent to supnlementation in the case
nf celf C6A1.

Prur groups nf calves were set up on the basis nf results obtalned
with the preliminary group. The control group, designated Group 1, re-
ceived no supnlement. Group 2 was supplemented to the extent of 1 milli-
gram cobalt deily per pound bady weight by incorpoarating 1 gram cobaltous
sulfate, hepta-hydrate, in esch pound of concentrate mixture and feeding
the supvlemented mixture at the rate of 1 vound daily for each 210 pounds
body weight. After 14 weeks of cobalt supnlementation animal C741 was
gsupnlemented with 1 milligram iron daily per pound body weight supvlied
in the form of ferric citrate, C. P. Faeding schedules were reviced weekly
and the concentrate ratinn was mixed and bagged for that perind of time.
The supplementation for Group 3 differed from that of Group 2 by the addi-
tion of sulfesguanidine ta the extent of 2 per cent of the estimated dry

matter of the ration mixed into the cobalt-concentrate mixture far 70, 102,
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end 115 days, respectively, of the time these animals were on the experi-
ment. Subgequent to these veriode the cobelt supnlement wae continued.

The two #nimals in Group 4 were supnlemented for periods of 39 and 125 deys,
respectively, with sulfeguenidine 8lone &t the rate of 2 per cent of the
estimated dry matter inteke. Following these periods of time the enimals
were supplemented with cobalt at the same rete as were the enimals in Group 2.
Additional unsupvlemented concentrete mixture wag included in the dnily con-
centrate retion of any animel in Groups 1 to 4, inclusive, which had not
gained weight the previous week.

Groups 5 and 6 were composed of yeerling heifers. Group 5 was the
control for Group 6 which wes gupplemented with cobelt at the rate of 0.5
milligrems deily per pound body weight. The supvlement was supnlied by 25
gremsg cobaltous sulfete, hepte~hydrete, mixed inte 100 pounds of concentrete
mixture end fed 8t the rete of 1 pound deily ver 105 vounds body weighf.
After 84 doys on exmeriment the concentrate mixture was supplemented with
5 grams cobeltous svlfete, hepta-hydrate, per 100 pounds of concentrate
mixture fed at the rate of 0.75 vound per day vper 105 pounds body weight. q‘
This lrtter supolementation <was wufficient to furnish 0.75 milligrem cobalt
drily per pound body weight. Group 5 received unsupplemented concentrate
mixture at the srme rates.

Three test tubes of jugular blooc vore teken weel-ly, one containing
1ithium citrate as anticoegulant, one conteining potassium oxelate, and one
with no snticoegulant. The citrated blood was used for determination of red
blood cell count by the method of Wintrobe (137, p.211), red blood cell

volume (hematocrit) by the method of Wintrobe (138 p. 201), hemoglobin by
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the method of Senford et al. (109), plesma colcium by the method of Clork
end Collip (26), pleema inorgenic phogphorus by Brigzgs! mndificetion (19)
of the Bell and Doisy method (12), and plesma magnesium by a mndification
deviged by Duncen et al. (44) of the Bripge method (20). Plaesma ascorbic
acid was determined by the method nf Mindlin and Butler (90) in oxalatsd
plasna. Totel serum proteins end serum sloumin were determined by a micro-
Kjeldahl technique. Globulin separetion wesg accomplished by Kingsley's
modification (72) nf Howe's method (61).

Calculation of meon corpusculsr hemoglobin, mesn corpuscular velume,
end mean corpuscular hemnglobin ceoncentreation velues were made from the
experimental data.

Each snimel wag weighed weekly while on the experiment., Resvonee
to supplementation wesg evaeluated on the basis of bady weight chenge and

blond analyses.



Table 1

Compnaitinn of Experimentsl Grnups

Age
Group Animal Nn. Breed Sex At start Supnl. Sterted
(days) (deys)
Preliminary C680 Guernsey M 191 210
0481 Guernsey M 175 195
CA8Y Holstein M 161 181
1. Control c718 Brown Swiss M 45 -
C719 Ayrshire M 18 -
C72k4 Jersey M 32 -
C7L2 Holstein M 33 -
C749 Guerngey M 75 -
2. Cobelt c715 Jersey M 32 39
C739 Holstein M 35 53
C741 Holstein M 33 36
C744 Holstein M 12 29
3. Cobalt plus Sulfazuanidine--Cobalt
C711 Holstein M 81 88
c725 Holstein M 32 50
C730 Holstein M 37 L7
L, Sulfaguanidine--Cobalt
C71k Holstein M L6 8u
C726 Holstein F 32 57
5+ Yearling Heifers--Control
A73 Holgtein F 371 L33
A75 Holstein F 323 383
A78 Holstein F 292 352
A80 Holstein F 228 288
6. Yearling Heifers--Cobalt
A72 Holstein b 395 Lss
A76 Holstein F 303 363
A77 Holstein F 204 354
A79 Holstein ) 285 345
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RESULTS

Bland Picture

The deta from determinatinng performed on the blood from animalsg
uged in the preliminsry triel are presented in Appendix Tsbles 1, 2,
und 3 and those pertaining te whole bloond in Figures 1, 2, and 3. There
three animalsg reached the height of their increeases in red blood cell
counts approximetely 15 weeks 8fter cobalt supolementation wes started.
Animal number C681 meintained the high red blond cell crunt until about
4 weeks after supnlementatinn was suspended whérezs the counts spontaneous-
1y reduced in intensity in the other two cases at about 55 weeks of age.
Hemnglobin and red blond cell volume velues essentially peralleled those
of the red blond cell counts. Little changze was nnted in the mesn
corpuscular vaolume, mean corpusculsr hemoglebin, and mefin cnarpusculer
hemnglnbin concentration values for the duration of the trisl. Pesk ex-
perimental values obtained were 16.76, 16.31, and 18.10 millinns red blend
cells per cubic millimeter, 19.00, 19.20, and 18.80 grams per cont hemo-
&lobin, and 50.0, 55.5, and 48.5 per cent red blond cell veolume, respective-
ly. Thess vrlues represent increases in excess of 60 per cent as compared
to thoso obteined prior tn cobalt supplementatinn. The experimental values
for plasma calcium, plssma inargenic ohosphorus, plasme megnesium, and
plasma agcorbic acid were relatively constent snd in ne way followed the
pattern of values set by the memsursments concerning the red blond cells.

All three of the animels ganined weight in excess nf 1 pound per dsy during
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the period nf experimentation as is shown in Appendix Teble 26.

The deteiled dat® nbtained on Group 1, the contrel group, are pre-
gented in Appendix Tables 4,5,6, 7, and 8 2nd the data obtained on the
whole blood end serum of this group ere presented in Figures 4, 5, 6, 7,
and 8. Thnse obtained on Group 2, the cobalt supplemented group, &re
pregented in Apoendix Tables 9, 10, 11, and 12 and in Figures 9, 10, 11,
end 12. Comparisnn nf the results obteined with Groups 1 and 2 ghowed
egeantially no difference in concentretinns of const!ituente determined
on blond plasma ag well as in concentratinns of total serum proteins and
serum albumin.

Differences between the twn grouvs did occur in the resultr nbtasined
from determinetinng mede on the erythrocytes end 4their censtituents.
By the time the animals in Group 2 had been supplemented with cobelt for
15 weeks their red blond cell counts had increased aporoximstely 100 vper
cent over thnge of Group 1, tn values ranging from 18.95 to 21.95 millions
red blood cells per cubic millimeter. The red blood cell volume values
leveled off 3 to 5 weeks after the plateam wag reached in the red blood
cell counts. High red bleod cell valume velues ronged from 46.5 to 58.5
per cent for the four animaels in Group 2. The hemnglobin concentration
did not level out until 10 to 15 weeks after the leveling occurred in red g
blood cell counts end in one cege, that of C744 as shown in Figure 12,
the animal was not continued nn the experiment & sufficient length of
time for the hemnglobin concentratinn to reach a plateau,

The mean corpusculsr hemnslobin vslues essentially paralleled the

mean corpuscular valume veluesg both in Greuo 1 and in Greup 2. However,
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both decreased in Group 2 snimels until such a time ag the red bleaad cell
counte reached their pleteaus 8ad thereafter these mesn volues tended to
return to their originel level, whereas bnoth thege values remesined rele-
tively constant for animals in Group 1. The meaAn corpusculer hemngleobin
concentratinn remeined essentislly unchanged in both groups for the durs-
tinn of the experiment. This conditinn may be described =g & micracytic
hypochramic pnlycythemia which chenges tn & narmocytic narmnachramic
pnlycythemia after the red bloasd cell count nlatesau ie reached. Supvle-
mentatinn with iren in the ratisn nf snimal C741 apparently sneeded up
the retum nf the red blood cell size &nd red blend cell hemnglobin con-
tent to normel.

The deteiled data for the enimals in Group 3 are presented in Apvendix
Tables 13, 14, and 15 and the data obtained from determinations cerried
out on the whole bland end serum from these animals are wresented in
Fisures 13, 14, and 15. The velues for plasma and serum constituents which
were determined sghowed no material change during the period of experimenta-
tion as was found for Groups 1 and 2. During the period of cobalt and
gulfaguanidine supplementation the snimelg in this group showed graduel
concurrent increages in red bloond cell counts, red blond cell volumes and
hemoglobin concentrations for periods varying from 3 to 10 weeks. Red
blond cell counts renging fram 15.85 tn 16.70 millions per cubic millimeter
were attained in this group. In two nf the three cases the red blond cell
volumes and hemnglobin concentretinng atteined paralleled those reached in

Group 2. Mean corpuscular hemnglobin values, mean corpuscular vsalumes and

mean corpuscular hemoglobin concentrations remnined essentially unchanged
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during this perind. 1In only one of the 3 cheges wee cobelt supvlementatinn
alone able to supnort the high red blond cell counte, red blosd cell
volumes, &nd hemoglobln concentretinrng which were attained while sulfe-
guenidine wes included in the eupvlement.

The deteiled dete for the two animels in Group 4 are precented in
Appendix Tablee 16 and 17 and data obtrined on whole blond and serum from
these animals ere preeented in Figures 16 and 17. During the period of
sulfeguenidine suvpplementation the verious veluee for blood congtituents
which were determined did not very significiently frem those values ob-
teined with Group 1 with the exception of tntdl serum protein concentra-
tinn in the case nf animel number C726 which =uffered an nttack of
pneumnnia during this peried. After the sulfasusnidine supnlementation
had been replaced with cobslt supnlementatinn the results for both animale
recenbled those nbteined with Group 3 during concurrent cobelt end sulfe-
guanidine supplementation although one animal, C72€, varied in the intensi-
ty of the effects. It may be noted st this pnint that this animel was
sbout 8 weeks older than the other animsl, C714, when cobelt gupplementatinn
wvag started.

The detailed data obtained from determinationsg performed on the blood (‘
of yearling heifers in Group 5 are presented in Appendix Tables 18, 19, 20,
end 21 and those from Group 6 in Appendix Tebles 22, 23, 24, end 25. Repre-
sentative animals from these two groups vwere celected for graphical presen-
tation of data in Figures 18 end 19, respectively. No conslistent difference
could be nnted in the data from thege two groups nf snimals. One animal in

the cnbelt supplemented group, A72, did show evidence nf some elevationg of

red blood cell volume and hemorlnbin concentratian.



Growth

The detsiled date concerning body weight changes of the enimels uesd
in the experiment are presented in Appendix Table 26. Due to the varia-
tiong in ege, sex, end breed of enimals used comparisnns nf the body
weighte were made with weights interpnlsted from Regsdele's standard (105).
The results of these comparisons for Groups 1, 2, 3, end 4 8re presented
in Figure 20 end for Groups 5 ond 6 in Figure 21. Breaks in the curves
on these figures represent supplement chenges. Data from which the
figures were constructed are presented in Appendix Tadbles 27 and 28,
respectively. Without exception the enimels in Group 1 exhibited rates nf
growth which were superior to thoss of the standord. No animel in Groups
2, 3, or 4 grew as rapidly as the standerd. Animal number C?14 in Grow 4
most nearly apnroached this &ccomplisghment but its rate of growth declined
during the peried of cobsalt supplementatinn. The snimals in Groups 5 and
6 exhibited very nearly the seme growth picture with one exception, AB0,

which surpassed the stendard and was in the unsupvlemented group (Group 5).
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Table 2

Key to Abbreviatinns Used on Figures

RBCC Red blood cell count--millions per cublc millimeter.

RBCV Vnlume of packed red blood cells--per cent.

HB Hemoglobin--grams ver cent.

MCV Mean corpusculer vnlume--cubic microns.

MCH Mesn corpugculer hemoglobin--micromicrogrems per red blend cell.
MCHC Mean corpuscular hemnglobin concentrfition--per cent.

TSP Totel serum proteing--grame per cent.

S. ALB Serum slbumin--grams per cent.

BODY WT. Body weight--hundredweight.

Hemnglobin (grems per 1000 cubic centimeters of blnnd)
MO o e e e e e e e e e e 4 o o e e e e e 2 2 2 e = 0 i e

Red blend cell count (millions per cubic millimeter of blond)

Volume nf packed red blood cells (per 1000 cubic centimeters of bloond)
MCV=%= — — e o e 2 2 e e e 2t 2 e 12 2 =0 2 o om0 e S o S 2 e e o B 2 2 o 0

Red blond coll count (millions per cubic millimeter of blond)

Hemoglobin (grams per 100 cubic centimeters nf blood x 100)

Volume packed red cells (per 100 cublc centimeters nf blond)

AR

* (138, p. 222-223)
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DISCUSSION

In order to establish the existence of and to cherecterize the polycy-
themic condition in cettle it wesg necesssry tn analyze the blond of enimals
in which thie condition exieted. Determination of the number of red dlood
celle as well &g the charecteristics nf them yielded insufficient evidence
for the characterizetion. Analyses for noncellular constituents of bloed
yielded mich added information. The fact thet the concentrstions of these
nnncellular congtituents, especislly that of the serum proteins, were nnt
greatly sltered as the number of red blood cells incressed elimineted con-
centratinn of the blood as a factar in the prnductinn of the polycythemia.
The probebility of grewth under the conditions of such extreme blond-valume
decrease as wonld be necessary to nreduce the large red blned cell cnunts
which were encountered in thie experiment ie very glight.

The data indicate that the retio of red blond cell count to concen- {‘
tratinns of noncellular constitutents is greatly increased in this polycy-
themia. This is in accord with the results obteined on cobelt-polycythemic
rats by Orten et 81. (101) end Stenley et &l. (119) who faund increased
blood valume due entirely to increase in the vonlume of the total erythracyte
mags. Results obtained with dogs concur with thig concept (40).

A decreage in the mean corpusculer valume was encountered in the bloeod
of the animels in Group 2. A glight decrease in erythrocyte dismeter has
been reported in guinee pigs mede polycythemic by cobalt administration

(132). Thie decrease would reflect a more pronounced decrefge in erythracyte
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volume. Since the me@n corpuscular hemoglobin decrea@ged concurrently with
the mean corpuscular volume the mechenism invnlved can only be postulated.
Knoop et gl. (76) have shown that the effect of iron deficiency in dsiry
caelves 18 a decline in the hemoglobin concentration concurrent with a
lesser decline in red blood cell count. It ie possible thet the animals
in Group- 2 did not receive ennugh iroen in their ration to setisfy the in-
creased requirement ceuged by develapment of the polycythemia. Thisg, in
turn, mey hsve been regponsible for the decreased erythrocyte volume thus
compensating for insufficlent hemoglobin synthesis. Supplementation of
the retion of nne calf, C741, with iran in the farm nf ferric citrete at

a point in the experiment when the erythrncytes were gmell geemed to hasten
their return to norme)l size. Admittedly & single case is insufficient for
drawing conclusions but the results with this mme enimel do accentuate the
plausibility of the foregoing hypothesis.

The similarity between the blood picturesof the animals in Groups 3 1
and 4 doring the period of cobelt administretion eappears to be sufficlent
basig for discussing these two groups &g nne. Sulfeguanidine supplementa-
tion, whether alone or in conjunction with cobalt sgupplement previous to
cobalt supplementation alone, apparently predisposed the polycythemis to be
of a lesser severity. In adiitimm the erythracyte volume and erythrocyte
hemoglabin content remained &t about the same level for the duration of the
experiment which 4s in direct contrast to the lowering of these two velues
in the blood of the enimsels in Group 2. Hemnglnbin concentratieng for

animals in Groups 3 and 4 were not s high at the height of the pnlycythemia
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ng they were in the Group 2 enimals.

The effect of sulfeguenidine on the microflora of the rumen must be
congidered. Sulfonsmide derivatives have been ghown to decrease the number
of coliform organisme 8nd increesse the number of enterococci in the intestinsl
flore of rets (51) end humen beings (73). 1t geems likely thet a similar
gituation might erise in the rumen of a celf supplemented with mulfaguanidine.
Since it has been demonstrated thet cobslt is concentrated in the micro-
orgenisms present in the rumen of the cheep (127) it is probable thet a
gimilar concentration occure in the rumen of the celf. A ghift in the pre-
dominant types of orgeniems present in the rumen under the influence of
sulfeguenidine is probeble. It is entirely possible that & ghift of this
sort could influence the microbiel cobalt metaboliem. Veristionsg in the
resistance to digestion exhibited by various types of rumen microorgeniems
(103) could a21go account for the effect of sulfaguenidine supnlementation
on the supnosition that sulfeguenidine resistent microorgenisms &re pre-
dominately resistant to digestion. In this way the cobalt could be concen-
trated in the microroganisms from the rumen and in a lerge meBgure be elim-
inated as & component part of the microbial cells in the feces of the
animal thusg lessening the effect of the ingested cobalt on the blood picture
by reducing its availability for abesorption.

Cobalt in concentrations verying from 1 to 100 parts per million has
been shown to inhibit growth and reprnduction in Lactobacilli (123) and

other representative species of bacteria (112). In vivo exveriments (87)

have ghown that vrotein eynthesis by rumen flora is reduced in the presence

of 10 parts per million cobalt although some protein synthesis occuired at
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ten times this concentration of cobalt. Inhibition of bacteria by cobalt
intimates that these organismg abgorb the cobelt since an interruption

mugt occur in some phage nf their metabnlism for inhibitinn to occur. This
interruption of the bacterial metabelism could be due to the inhibitory
effect of cobslt on nxidative enzymes in the bacterial cells. Levy et al.
(77) have demonstrated that cobslt inhibitas the action of several of the
oxidative enzymes but not the phospharylytic enzymes studied in rat liver
end kidney homngenates at a concentration of 59 parts per millinn, the only
concentratinn uged in the investigation. Lower concentrations of cobalt
msy have the same éffect- In contrast to the effect of cobalt on nxidative
enzymes 1t has been shown to double the activity of arginese at a concen-
tration of 34 parts per millinon (63) end to activate strongly glycylglycine
dipeptidage at a concentration of 59 parts per million (116). Inhibition
of the bacteria could occur either as the result of inhibitinn of one or
more of their enzymes or by ean ecceleration nf the sction of one or more
enzymes, in either case by throwing the metabnlism of the bacterial cell
out of brlance,

The polycythemia which was produced in the ynung calves was not main-
tained at its original level after the calves reached the spprnximate age
of 30 weeks even thnursh supplementation was continued at its originel rate
on & weight basig. The severity nf the pnlycythemia was less in the pre-
liminary group compnged nf snimels mnre advenced in age. A somewhat lesser
rate of cobalt supolementatinn failed te praduce & polycythemic condition
in yearling heifers. This may be due to the failure of the ynung eanimals

to develop & nnrmal rumen micrnflora under the influence of the heavy cobalt

)y
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supplementation. It hag been shown that some calves fail to develop a
normal rumen microflora until they are aver 90 days of age (104). As hasg
been indicated above, the rumen micronrganiems may be further suppressed

by the high concentration of cobalt in the rumen even after this age. The
pnssibility is strong that there ig a concurrent incrsase in the rumen
microflora with the lowering of the red blood cell counts encountered as

the enimals become older. The results obtained with one animal, C71l, seem
to support the velidity of this hypothesis eince the withdrawal of sulfe-
guanidine from the ration coincided with a depression of the polycythemia.
It 1s granted that this did not occur in the cases of the nther two animals
in Group 3 but neither wasg any measurement of rumen microflora made on these
animalg. Again, single cages are insufficient evidence for drewing any con-

clusion. Schede (112) has shown that the effectiveness of & given cobalt

concentratinn for inhibition of growth in Proteus yulgarig cultures is &

function of the number of cells present. This probebly explains Joslend's
inability to produce a polycythemia in 3 of the 4 ewes drenched daily with
cobalt for seven months.

The inability of the cohalt supplemented calves to growe & rate
equal to that in Ragsdale's standard in contrast to the faster gein shown
by the control group serves to indicate that the level of cobalt supple-
mentation employed in this study was toxic. The yearling heifers (Group 6),
supplemented at a somewhat lesser rate, gained weight at a rate equal to
that of their controls (Gronp 5). Thig 4is in agreement with the conclusion
of Keener gt al. (70) who found that grawing deiry animale cen tolerate up
to 0.5 milligram cobalt daily per pound beady weight over long perinds of

time.
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Deiry calves can tnlerate sulfaguenidine administratinon at the rate
of 2 per cent of their dry matter inteke &8s shown in this study for
periods of 39 and 125 days, regpectively. This 1s consider2bly in excess
of the recommended therapeutic dosdége. Johnson et al. (64) have shown
that the addition of 1 per cent sulfathalidine to the ratinn of 9 weeks
0ld celves had nn effect on growth or fond qnnsumption althnugh the bacterisl
count in the feces was decreased about 80 per cent. There was nn evidence
of eny Iincreased susceptibility to infectinn subsequent teo the withdrawsl

of the sulfagusnidine eupplement.



-5 -

SUMMARY AND CONCLUSION -

Seventeen dairy calves betwsen the sges of 12 and 191 days were
allotted to 5 groups. One group received no supolement end the remain-
ing groups received daily eupplements of cobalt at the rate of 1 milli-
gram per pound body weight, sulfaguanidine &t the rate of 2 per cent of
the dry matter intake or a combination of the preceding twn supplements.
The groups receiving sulfeguanidine wera continued on the cnbalt supple-
ment after sulfaguenidine mpplementatinon was discontinued. Eight year-
ling heifers wers 2llotted to two grovps, one receliving & daily codbalt
supplement at the rate of 0.5 milligrems per oound body weight end the
other receiving no supplement. The daily cobalt supplement was reviged
upward to 0.75 milligrems per pound after 84 days of supplementation and
continued for en additional 28 days.

The red bloond cell counts of calves receiving only the cobalt supple-
ment starting in their second month of life leveled off at aporoximately
20 millions per cubic millimeter in 3 of the 4 cases. Concurrent in-
creagses in hemnglabin concentratinng &and red blood cell vnlumes occurred
but at a lesser rate of increage, finally reaching equivalent levels
ranging from 15 to 20 grams per cent and from 46 to 57 per cent, respectively.
No change attributable to supplementation was noted in levels of total
serum protains, serum albumin, plasma calcium.plasma inorganic phosphorus,
plasma& magnesium, and plasma ascorbic acid.

Sulfaguanidine supplementatian produced no apparent change in the
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blood picture. When cobalt supplementation folloWed or wag in conjunction
with sulfaguanidine @&dministratinn, concurrent and equivalent increases
occurred in red blood cell counts, hemoglobin concentrations, and red blood
cell volumes but not to 2s great an extent as encountered with animals
supplemented with cobalt only.

The severity of the polycythemia decreased as the snimals &ppronached
the sge of 30 weeks and animals which were &pprnaching this ege st the time
when cobalt supolementation was started reacted in a2 like memner. No re-
sponse to cobalt supplementation was noted in the yearling heifer group.

The possibility was discussed that as the rumen microflnra becomes well
established and assumes hormal numerical proportions the polycythemic effect
of cobalt becomes less severe 8nd finally reaches & point of no conseguence.

Subnarmal weight gains were encountered in ell celves receiving the
cobalt supplement. The contrnl calves gained at a rate in excess of Rags-
dale's standard. No difference in rate of gain between cobalt supplemented
and control yearling helfers was noted.

It is concluded thrt cobalt ig &ble to induce.a polycythemia in calves

<

at & time when their rumen microflora is not yet well established.
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Appendix Table 1.

Blood Picture of Animal Number Céf0--Freliminary Group

Whole Blood Plagna

Red Blood Hemo- Red Blood Mean Corpus-~ Meen Corpus- Mean Corpus- Cal- Inorg. Phos- Msgne- Ascorbic

Cell Count globin Cell Vnl. culer Veolume cular Hemo- culer Temn-  clum phorus sium Acid
Age globin £labin Conc.
daye Haond  gm % % u’ uug % mg # ng % ng mg
191 e 10.80 26.0 —— —— 4.5 10.1 6.10 1.60 0.311
198 R 9.77 2.5 — —— 39.9 11.4 6.65 1.91 0.328
205 - 10035 2’4&5 - e - ’42.2 1007 50714‘ 1077 00268
212 8.42 8.87 24.0 28.5 10.5 37.0 11.0 5.53 2.90 0.364
219 9.30 11.20 31.5 33.9 12.7 375 10.9 5.56 1.93 0.450
226 10.38 11.43 30.0 28.9 11.0 38.1 9.5 7.19 1.98 0.284
232 10.18 13.35 33.0 32.4 13.1 4o.s 9.5 5.51 2.16 0.437
240 11.04 12.83 33.0 29.9 11.6 38.9 11.0 5.39 2.17 0.457
247 13.56 14.53 39.0 28.8 10.7 37.3 11.0 5.74 2.09 0.532
25k —_— 15.50 38.5 —— —— 40.3 10.5 6.95 1.74 0.477
261 —_—— 17.40 L44.0 —— —— 40.0 11.5 6.69 2.31 0.344
267 13.57 16.50 4s5.5 33.5 12.2 36.3 10.7 6.48 2.33 0.480
275 13.49 1£.50 41.5 30.8 12.2 39.8 10.4 €.76 2.21 0.313
282 ———— 16.80 42.9 ——— —— 4o.0 10.7 6.35 1.98 0.508
289 14.60 17.5 L7.0 32.2 12.0 37.2 11.8 5.48 2.18 0.422
296 — 18.40 47.0 S— S 39.1 12.8 5.95 2.17 0.537
303 13.40 17.50 Li.0 32.8 13.1 39.8 12.3 6.07 2.15 0.377
310 15.40 19.00 0.0 32.5 12.3 38.0 11.6 5.51 2.37 0.565
317 14.88 18.40 48.9 32.3 12.4 38.3 11.6 7.06 3.92 0.461
322 13.93 18.50 48.0 34.5 13.3 38.5 11.3 7.19 2.14 0.536
331 16.76 18.50 46.0 27.4 11.0 L4o.2 11.4 4.73 2.31 0.511
338 15.95 18.20  48.0 30.1 11.4 37.9 11.6 5.8 2.08 0.522
345 15.92 18.50 L7.5 29.8 11.6 38.9 10.5 7.58 2.13 0.512
352 _— 17.00 39.0 —— _— 43.6 10.8 7.58 2.53 0.5%
359 15.55 18.00 47.0 30.2 11.6 38.3 10.8 6.69 2.20 0.580
366 13.90  17.30  41.5 29.9 12.4 1.7 10.9  5.61 2.09 0.580
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Appendix Table 1 - Continued

Blood Picture of Animsl Number C680--Preliminary Group

Whole Blond Plagma

Red Blond Hemn- Red Blood Mesn Corpus- Mean Coarpus- Mean Corous- Cal- Inors. Phos- Megne- Ascorbic

Cell Count glabin Cell Vol. culer Volume cular Hemo- culer Hemn- cium ohorus sium  Acid
Age 21nbin globin Conc.
deys M/ mm’ gm % % u’ mg % ng % ng % me bk mg P
373 1i4.70 16.90 35.0 23.8 11.5 48.3 12.0 6.10 2.59  0.449
380 _— 16.00 37.0 ——— —— L3.2 11.9 ?.06 2.28  0.445
387 - 16.10 49.0 ———— —— . bo.3 11.0 6.95 2.55 0.439
394 11.76 15.20 36.5 31.0 12.9 41.6 11.7 7.02 2.86 0.428
Lol 14.23 16.00 39.0 27.4 11.2 b1.0 11.6 8.28 2.63 0.437
Lo8 10.90 14.20 36.0 33.0 13.0 39.4 12.3 7.02 2.97 e
415 11.70 1k.37 36.5 31.2 12.3 39.4 11.6 7.10 2.37 0.A43
422 11.93 15.20 36.5 30.6 12.7 1.6 12.1 . 6.83 2.17 0.533
429 9.70 13.70 31.0 32.0 141 hy,2 12.3 7.27 2.85 0.579
436 10.10 13.70 3h4.5 3.2 13.6 39.7 11.7 6.87 2.50 0.u84
L3 10.35 15.10 38.0 36.7 14.6 39.7 11.8 7.96 3.63 0.386
L) 11.30 14.80 35.0 31.0 13.1 42.3 12.4 5.90 3.10 0.459
Ls6 10.72 15.50 38.0 35.4 14.5 Lo.8 11.5 5.58 2.47  0.490
463 13.70 12.10 31.0 22.6 8.8 39.0 12.7 7.02 4.08 0.455
470 11.70 17.50 43.0 " 3€.8 15.0 40.7 10.9 5.34 1.67 0.521
483 12.95 17.50 43.0 33.2 13.5 40,7 11.4 6.10 1.99 0.437
491 10.69 16.1C 42.0 39.3 15.1 38.3 10.5 5.56 2.62  0.426
498 10.76 16.60 39.0 36.2 15.4 L2.6 11.0 6.07 2.36 0.533
05 11.24 16.20 37.5 33.4 14.4 43.2 9.5 5.76 2.07 0.197
512 11.04 16.10 370 23.5 14.6 43.5 10.5 6.44 2.29 0.813
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Blond Picture of Animel Number CES81--Preliminary Group

Aopendix Teble 2

Whole Blond Plagms
Red Bloni Hemo- Red Blond Meen Corpus- Meen Corpus~ Mean Corpus- Cal- Inorg- Phns- Mszne- Ascorbdic
Cell Count globin Cell Vol. culer Volums culer Hemn- cular Hemn- cium pherus sium Acid

Aze 2lnbin glabin Conc.

deye  M/mm] gm % % ) uug mg % mg % mg % mg%
175 — 12.00 32.0 -— _— 37.5 11.4 8.33 1.50 0.444
182 —— 11.60 30.0 —— ——— 38.7 11.0 7.35 1.74 0.461
189 ———— 11.50 30.0 -— — 38.3 10.8 7.81 1.56 0.331
196 9.77 11.80 33.0 33.8 12.1 35.8 10.5 6.04 1.28 0.281
203 10.50 10.87 29.90 27.5 10.4 37.5 10.4 5.56 1.76 0.458
210 ———— 10.63 29.0 —— -— 36.7 10.5 6.58 2.02 0.422
216 13.44 13.70 37.5 27.9 10.2 36.5 10.3 6.95 1.98 0.403
2z4 10.90 12.77 33.5 30.7 11.7 38.1 10.4 6.83 1.64 0.382
231 12.51 14.20 38.0 30.4 11.4 37.4 9.6 6.48 1.31 0.466
238 —— 15.20 42.5 _— — 35.8 10.4 8.45 1.99 0.537
245 - 17.40 L. s — - 39.1 10.5 7.06 2.06 0.422
251 13.97 16.25 43.0 30.8 11.6 37.8 9.5 8.23 1.57 0.512
259 13.59 17.10 43,8 32.¢ 12.6 39.3 10.0 5.19 1.71 0.381
266 —_— 17.10 48.0 — -— 35.6 11.0 6.38 2.07 0.389
273 k.20 18.00 9.5 34.9 12.7 36.4 10.C 7.4 1.70 0.380
280 — 18.00 48.5 _— -— 371 10.7 7.06 2.C0 0.476
287 14.00 18.00 L4o.4 35.3 12.9 36.4 11.7 6.6€9 2.13 0.208
294 15.70 18.60 53.0 33.8 11.8 35.1 10.1 7.06 2.15 0.359
301 15.55 18.25 55.5 35.7 11.7 32.% 10.8 6.87 2.L9 0.336
306 14.90 19.10 53.C 25.6 12.8 36.C 9.7 6.€5 1.79 0.496
315 16.31 15.00 L8, 5 29.7 11.6 39.2 10.6 5.61 2.06 0.L06
322 15.42 19.20 53.0 344 12.5 36.2 10.5 5.87 2.2 0.k82
329 15.05 17.80 47.0 31.2 11.8 37.9 10.7 L,02 1.84 0.537
336 —— 18.00 55.0 — — 32.7 9.k 5.61 2.88 0.556
343 13.90 17.C0 k5.5 32.7 12.2 37.L 11.1 6.79 2.15 0.485
350 14.15 1€.€0 2.0 29.7 11.7 39.5 11.3 6.13 1.88 C.5RL
357 16.10 15.20 40.0 2k, 9.4 38.C 10.5 7.06 2.47 0.34k4

)
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Appendix Teble 2 - Continued

Blond Picture of Anirel Number C681--Freliminary Group

¥hole Blood Plagms
Red Blond Hemo- Red Blood Mean Corpue- Meen Corpues~ Mean-Corpus- Cal- Inorg. Phos- Magne- Ascorbic
Cell Count globin Cell Vol. culer Volume cular Hemp~ cular Hemo~ cium vhorus sium Acid
ige ~ Zlobin glabin Conc.
daye M/mm’ em % % uJ uug ng % ng % ng % ng %
364 SO 15.40 36.5 — —— 42,2 10.7 6.19 2.11 0.b12
371 — 15.50 ho.o —_— —— 38.8 11.5 7.58 2.30 0.479
378 10.90 13.60 34.5 31.7 12.5 39.4 11.6 6.51 2.82 0.500
385 12.20 13.35 34.0 27.9 10.9 39.3 12.0 7.67 1.55 0.364
399 10.20 11.60 29.0 28.L 11.4 4o.c 11.€ 6.19 1.57 0.499 t
L"Oé 10-18 lloa 28-0 2705 11-0 L"OO]. 1103 9-13 10?3 0-’448 =3
413 8.60 10.27 25.5 29.7 11.9 40.3 11.6 7.01 2.63 0.297
420 7.97 10.27 27.C 33.9 12.9 38.0 12.0 7.71 2.15 0.405
L27 7.05 9.55 3.5 33.3 13.5 Lo.6 12.1 8.06 2.75 0.453
433 7.30 9.55 2k .0 32.9 13.1 39.8 11.6 7.81 2.L9 0.366
L40 6.22 92.03 22.5 36.2 14.58 bo.1 11.4 6.51 2.02 0.218
uly7 9.10 11.40 27.0 29.7 12.58 L2.2 10.7 7.62 3.36 0.291
Ly sk 8.c8 9.83 26.0 32.2 12.2 37.8 11.6 6.51 1.76 0.363
L67 7.95 9.63 26.0 32.7 12.1 37.0 10.6 8.06 1.8 90.265
u7s 6.€9 9.13 26.5 39.€ 13.6 34.5 16.7 €.95 2.00 0.356
L82 7.66 10.27 28.5 7.2 13.4 36.0 11.3 7.81 2.08 0.566
489 6.21 10.35 25.5 37.4 15.2 Lo.é 11.0 6.25 1.88 0.344
496 €.14 9.83 24,5 39.9 16.0 4o.1 9.5 7.44 1.71 O.4o4




Lppendix Table 3

Blond Picture of Animal Number CE&84~-Preliminary Group

Whole Bloed Plasgra

Red Blood Hemo- Red Blood #een Corrus- Mean Corpus- Mean Corous- C8l- Inorg. Phos- Magne~ Ascorbic

Cell Count globin Cell Vol. cular Volume cular Hema-  culer Hemo~ cium phorus sium Acid
Are globin £lobin Conc.
deye  M/mm’ gm % % u’ uug % mg % ng % ng % wmgh
161 ——— 13.17 34.7 —— — 38.0 11.2 7.96 2.09 0.353
168 - 13000 3305 Lttt d - anarws 38o8 11 00 8093 2-23 00’428
182 11.20 11.40 30.5 27.2 10.4 38.0 11.1 6.19 1.70 0.181
189 10.55 12.60 31.0 29.4 11.9 40.6 11.0 6.35 2.03 0.361
196 14.30 15.20 42.0 27.6 10.€ 36.2 10.9 7.86 1.88 0.194
202 13.79 14.80 bi.s 30.1 10.7 35.7 8.8 5.87 2.40 0.485
210 14.49 14.55 37.0 25.5 10.0 39.3 10.€ 6.48 1.87 0.332
217 11.35 14.10 38.0 33.5 12.4 37.1 11.3 6.19 2.15 0.281
22“‘ - 13060 36-0 - e —— 3?'8 11 03 7 091 2006 0-088
231 —— 15.60 39.5 — — 39.5 11.1 7.02 2.0l 0.280
237 12.72 15.00 4.0 32.2 11.8 36.€ 9.5 5.48 1.5 0.374
245 16.€3 16.50 42.0 25.3 9.9 39.3 10.0 6.83 1.98 0.213
252 —— 16.20 43.0 —— —— : 37.7 10.5 8.33 2.25 0.393
259 15.30 17.10 48.0 36.1 12.9 35.6 10.7 7.10 1.59 0.413
266 —— 17.50 43.5 —— — 40.2 12.2 7.58 2.00 0.476
273 15.80 17.10 46.0 29.1 10.8 37.2 11.7 7.27 2.23 0.447
280 15.12 1€.40 k5.0 29.8 10.8 36.4 11.€ 5.79 1.92 0.373
287 13.95 16.80 L43.0 30.8 12.0 39.1 10.8 6.79 1.81 0.496
292 15.73 16.25 42.0 30.6 11.8 38.7 10.€ 7.81 1.98 0.580
301 14.80 16.80 43.0 29.1 11.4 39.1 11.C 5.81 2.75 0.551
308 15.10 17.20 45.0 29.8 11.4 38.2 11.3 6.32 2.06 0.522
315 14.05 16.80 L3.0 30.6 12.0 39.1 10.6 5.81 2.02 0.321
322 — 17.20 1.5 —— — .4 10.€ 8.81 2.04 0.564
329 14.50 17.50 48.0 33.1 12.1 36.5 12.6 7.96 1.14 0.412

A
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Appendix Table 3 -~ Continued

Blood Picture of Animel Number C634--Preliminary Group

Whole Blood Plagme

Red Blood Hemn- Red Blond Mean Corpus- Mean Corpus~ Mean Corpus- Cel- Inorg. Phos- Magne- Ascorbic

Cell Count globin CellVol. cular Velume cular Eemn= culer Hemn- cium phorus sium Acid
Age globin zlobin Conc.
daye M mm’ gn % 4 w wug % ng % ng % mg % mg P
336 12.80 17.70 45,5 35.5 13.8 38.9 10.9 6.72 1.48 0.390
343 17.50 18.50 48.0 27.4 10.6 38.5 G.5 6.69 2.40 0.384
35 —— 17.60  45.0 —— -— 39.1 9.7 €.48 2.16  0.355
357 — 18.80 ug.s . — —— 38.8 9.3 7.62 2.11 0.381
364 16.10 17.90 43.0 26.7 11.1 hi.€ 11.5 7.35 2.25 0.289
385 18.10 18.10 4g.5 25.1 10.0 39.8 9.6 5.63 2.03 0.584
392 13.55 17.50 2.5 31.4 12.9 41.2 10.7 7.62 2.24 0.511
399 14.16 17.00 1.0 29.0 12.0 41.5 11.6 7.71 2.10 0.484
413 13.55 16.50 42.0 31.0 12.2 39.3 10.5 7.44 2.99  __.__
19 12.80 15.10 37.5 29.3 11.8 Lo .3 12.C 644 2.75 0.242
426 14.02 15.€0 40.0 Z8.5 11.1 39.0 10.5 6.25 2.63 0.270
433 11.95 13.35 36.0 30.1 11.2 37.1 12.2 7.67 3.96 0.211
Lo —— 13.77 34.5 -—e- ——-e 39.9 11.2 6.22 1.70 0.193

-g&-



Appendix Teble 4

Blood Picture of Animal Number C718--Group 1

¥Whole Bload Serum . Plagme

Red Blood Femo- Recd Blood Meen Corpus- Mean Corpue- Mean Corpus- Totel Albu- CAl- Innrg. Mag-  Ascorbic
Cell Count glo- Cell Vol. culaer Volume culer Hemo- cular Hemn- Preo- min cium Phos- neslum Acid

Aze bin globin ~£1nbin Coanc. tein - ‘phorus
deye Mmm> gm % % v’ ug % em% gy mgE mghk mgH mg
bs 9.35 9.77 28.5 30.5 10.4 34.3 -—— -—= 10.1 6.69 2.20 o0.484
53 7.45 8.90 2R.0 37.6 11.9 31.8 —~ ===  10.8B 7.27 2.15 0.549
60 8.55 9.23 24.0 28.1 10.8 38.5 e ——= 104 5.6 1.0 0.381
67 7.78 9.% 24.0 20.8 12.1 39.2 ——— === 11.3 6.5% 1.91 0.571
.74 9.48 10.80 26.5 28.0 11.4 45.8 -— -— 11.9 8.81 2.37 0.%80
81 10.44 11.60 28.0 26.8 "11.1 41.4 —— - 11.7 8.17 1.68 0.57
88 9.2l 10.13 25.9 27.1 11.0 ko.s 5.36 --- 11.1 8.81 2.00 0.574
95 10.58 10.63 29.0 27.4 10.9 36.7 5.51 3.74 11.0 10.26 1.58 0.610
102 8.0 10.20 27.5 32.7 12.1 37.1 5.06 3.41 --—- 6.83 3.83 0.561
109 9.03 9.63 25.5 28.2 10.7 37.8 5.19 3.36 11.2 6.58 2.32 0.427
116 7.95 10.07 27.5 3.6 12.7 36.6 5.72 3.16 11.5 7.10 2.04 0.492
123 7.53 9.33 23.5 31.2 12.4 39.7 5.02 3.08 10.7 7.81 2.23 0.613
130 9.35 10.43 29.0 31.0 11.2 36.0 6.21 3.63 11.5 6.41 2.6 0.346
137 7.71 11.93 32.0 .5 15.5 37.3 5.83 3.48 12.7 6.83 3.95 0.453
sy 9.15 11.07 27.5 30.1 12.1 4o.3 5.65 3.61 11.3 6.95 2.17 0.572
151 9.10 10.87 28.0 30.8 11.9 38.8 ——— == 11.8 7.57 3.00 0.595
158 8.22 10.13 26.0 31.6 12.3 39.0 -~== =-=-- 11.1 10.16 2.25 0.561
165 8.22 10.35 26.5 32.2 12.6 39.1 5.49 3.51 12.0 7.53 2.62 0.562
172 8.75 11.00 26.5 30.3 12.6 41.5 5.53 3.53 11.9 7.44 2.31 0.602
179 7.87 10.43  25.0 31.8 13.3 Li.? ———— ——== 11.% 7.96 1.83 C.323
186 9.39 12.45 33.0 35-1 13.3 37.7 6.37 3.92 11.5 9.19 1.9% 0.541
193 8.85 12.45 29.5 35.3 4.3 42,2 ——ee === 12.0 7.35 3.20 0.580
200 8.30 10.93 26.0 31.3 13.2 42.9 ———— === 11.2 7.58 2.58 0.402
207 7.54 10.13 25.0 32.7 13.3 40.5 e==e  e-—e- 11.1 ?.86 1.81 0.608
214 6.82 10.93 27.5 4o0.3 16.0 39.7 6.48 3.66 11.3 6.35 2.3 0.545
221 8.14 10.57 25.0 30.7 13.0 42.3 5.88 3.54 11.9 7.27 2.06 0.553
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Appendix Table 5

Bland Picture of Aanimal Number C719--Group 1

Whole Blood Serum Plaama
Red Blood Hemo- Red Mean Mean Msan Totel MAbumin Calcium Inorg. Mag- Agearbic
Cell Cnunt glo- Blood Corpus- Corpus- Corpus- Protein Phns~ nesium Acid
bin Cell culer cular cular paosrus
Vnlume Volume Hemnglo- Hemnglo-
bin bin Conc.
MWamd  gm % % w g % gn % gn % mg % mg% mgd mg %
10.50 9.90  24.5 23.3 9.4 40.4 — ———— 11.3 7.53 2.25 0.35
10.30 12.90 36.0 35.0 12.5 5.8 —— — 11.3 6.32 1.63 0.459
10.20 12.53 36.0 353 12.3 34.8 — ——— 11.2 6.01 1.98 0.460
8.80 10.57 33.0 37.5 12.0 32.0 —— —— 12.0 6.38 2.09 0.1419
8.70 10.93 31.0 35.6 12.5 35.3 —— —— 10.8 6.32 1.97 0.466
8.70 11.85 29.0 33.3 13.5 40.9 —_— —— 11.6 5.76 1.60 0.421
9.86 12.65 33.0 33.5 12.8 38.3 — -— 11.2 €.48 1.93 0.519
8.77 11.50 32.0 35.5 13.1 35.9 —— — 11.4 7.71 1.18 0.546
8.75 11.5%0 26.0 29.7 13.1 Ly,2 5.80 3.46 11.5 8.5 1.90 0.55%
8.09 11.37 26.5 3z.8 14.1 k2.9 5.39 3.25 11.9 8.23 1.79 0.570
8.33 12.77 32.0 8.k 15.3 39.9 6.13 3.2 11.5 7.91 1.98  —eeee
8.76 11.23 31.0 35.4 12.8 36.2 5.72 3.24 12.2 7.27 2.32 0.R6
6.80 10.13 25.0 36.8 4.9 Lo:s 5.53 3.13 10.5 7.49 2.08 0.622
7.50 11.30 29.5 39.3 15.1 38.3 5.63 3.26 11.8 8.12 1.5 0.472
9.20 13.43 35.5 38.6 4.6 37.8 €.23 3.62 11.5 7.27 2.33 0.496
8.08 11.67 31.5 39.0 4.4 - 37.0 5.61 3.15 12.5 6.65 3.27 0.279
8.10 11.50 32.5 40.1 4.2 35.4 5.78 3.43 10.9 7.02 2.06 0.469
7.6 11.23 28.0 36.5 14.7 Lo.1 —— — 11.7 8.74 2.4  0.495
8.39 12.00 30.0 35.8 14.3 4.0 ———— — 11.5 9.55 1.94 0.458
7.85 12.10 30.0 38.2 15.4 40.3 5.98 3.40 11.8 7.06 2.02 0.397
9.%0 12.90 33.5 35.6 13.7 38.5 6.14 3.55 19.9 9.06 1.90 0.493
8.75 11.85 30.0 34.3 13.5 39.5 o -——-- 1.3 7.91  1.57 0.295
8.12 12.45 32.0 39.h 15. 38.9 6.33 3. 10.5 6.48 2.15  0.475
6.5 12.53 30.5 Ub6.9 19.3 1.1 —_—— —— 12.2 7.35 2.57 0.499
7.65 12.10 31.5 41.2 15.8 38.4 — —— 12.7 7.71 3.22 0.386
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Aopendix Teble 6

Blond Picture of Animgl Number C724--Group 1

Whole Blond Serum Plagma
Red Blnnd Hemn- Red Mean Mean Mean Total Albunmin Calcfum Inorg. Mag- Ascorbic
Cell Count gln- Blood Corrzus- Corpue- Corpus- Protein Phng- nesium Acid
Age bin Cell culer cular culer phorus
Volume Volume EHemnzglon- Bemngle-
bin bin Cnnc.
deys Mmm® em % ? v’ uug gn b en mg® mgp mgP mgh
32 7.86 10.5 30.5 38.8 13.4 4.4 5.4 3.38 11.7 8.62 1.53 0.245
39 7.1 10.97 27.5 37.2 13.6 36.5 5.51 3.29 11.9 7.44 1.26 0.259
46 8.21 11.15 30.0 36.5 13.5 37.2 5.39 3.50 12.0 .51 1.76 0.272
53 8.45 11.75 32.9 37.9 13.9 36.7 5.4 3.53 10.2 6.25 1.99 0.359
60 735 11.67 33.0 U44.9 15.9 35.4 5.39 3.61 12.0 7.86 1.94% 0.4349
67 9.52 12.45 28.5 29.9 13.1 43.7 5.96 3.84 11.2 5.63 2.07 0.306
74 8.4 11.37 30.0 35.5 13.5 37.9 5.56 3.50 12.1 7.10 2.59 0.279
81 8.25 11.60 31.0 37.6 4.1 37.4 €.00 3.85 11.9 £.25 2.02 0.428
es 7.65 12.00 31.0 40.5 15.7 38.7 _— —_—— 12.5 7.7 2.30 0.393
95 10.67 13.35 38.0 35.6 12.5 35.1 -—— ———— 11.3 8.93 2.36 0.287
102 7.85 11.23 28.0 35.7 14.3 bo.1 537 3.43 10.7 7.91 1.26 0.365
109 10.30 12.83 34.0 33.9 12.5 37.7 5.98 3.74 10.5 8.39 2.12 0.453
116 7.59 12.00 32.0 42.2 15.8 37.5 ———— —— 11.0 7.44 1.91 0.371
123 9.07 11.30 28.5 31.4 12.5 39.6 5.81 3.64 11.1 €.91 1.88 0.419
130 8.95 11.23  28.5 35.4 1.0 39,! 5.8 3.71 12.5 7.91 1.4 0.348
157 8.35 12.00 29.5 35.2 4. 40.7 — —— 13.2 7.71 4.08 0.328
1l _— 10.87  27.5 -—- —— 39.5 —— -—— 11.5 7.58 1.83 0.345
151 7.74 12.53 31.5 b40.7 16.2 39.8 6.14 3.94 12.3 6.65 2.06 0.716
158 9.57 11.93 27.0 28.2 12.5 W2 €.07 3.94 10.6 8.2 1.63 0.390
165 7.45 12.00 29.0 38.9 16.1 L1.4 5.98 3.85 12.9 7.71  2.06 0D.451
172 8.32 11.85 32.0 38B.5 14.2 37.0 6.21 3.98 11.3 9.33 1.94 0.367
179 9.12 12.10 35.0 38.4 13.3 3.6 6.21 3.92 12.4 10.86 3.10 0.213
186 8.20 12.00 30. 37.2 14.5 39.3 6.19 3.83 11.2 8.87 2.30 0.39%
193 7.5 11.60 30.5 40.7 15.5 38.9 6.02 4.34 11.3 7.02 2.36 0.339
200 7.8 11.30 29.0 37.8 14.7 39.0 ———— 4.2 11.5 8.50 2.2% 0.380
207 7.52 11.93 30.0 3%5.9 15.9 39.8 6.26 L.14 11.4 9.0 1.82 ¢.310
21k 7.00 10.57 26.5 37.9 15.1 39.9 6.14 k.08 11.3 8.33 1.28 0.279

b
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Blond Picture nf Animal Number C742--Group 1

Apvendiz Table 7

¥hole Blood Sarin Plzsma
Red Blond Hemn- Red Meen Maan Mean Totel Albumin Celcium Inorg. Mapg- Agenrbic
Cell Count glo- Blood Corpus- Corpus- Corpus- Protein Phos- nesium Acid
bin Cell cular cular cular phorus
Age Volums Volume Hemnglo- Hemnglo-
bin oin Cnnc.
days M/mm’ gn % % u’ uug ' gn % en% mg% mg% mg % mg %
33 7.€0 9.77 27.0 35.5 12.9 36.2 5.73 3.51 11.9 9.26 2.30 0.445
40 8.64 9.77 26.9 30.1 11.3 37.6 5.64 3.42 11.3 7.4 2.21 0.486
L7 9.4s 10.13 28.9 29.6 10.7 36.2 5.78 3.56 10.7 9.77 2.11 0.673
Sl 9.52 9.90 27.5  28.9 10.4 36.0 6.1k 3.88 10.5 7.91 2.06 0.640
61 9.42 10.50  28.9 29.7 11.1 37.5 5.86 3.79 11.0 7.58 2.42 0.640
68 10.50 11.30 30.5 29.0 10.8 37.0 6.13 3.86 10.4 8.23 2.13 0.546
75 10.96 10.57 29.5 26.y 9.6 35.8 5.95 3.64 11.5 11.16 2.0 0.499
81 10.70 10.93 30.5 28.5 10.2 35.8 5.70 3.55 11.0 7.58 1.76 0.700
90 10.65 11.23 31.5 29.6 10.5 35.7 5.39 3.29 11.3 7.91 2.31 0.686
95 9.88 12.10 33.5 33.9 12.2 36.1 5.83 3.51 10.9 9.47 1.94 0.684
102 10.90 12.27 32.0 29.4 11.3 38.3 5.86 3.39 11.0 6.51 1.98 0.%6
109 10.51 12,60 35.5 33.8 12.0 35.5 5.70 3.50 12.1 8.39 2.75 0.647
116 10.14 11.60 31.0 30.6 11.4 37.L £.13 ———— 11.8 g.66 2.17 0.613
123 10.92 12.45 32,5 29.8 11.4 38.3 5.65 3.42 11.5 8.39 1.88 0.556
130 10.57 12.00 32.0 30.3 11.L 37.5 5.72 3.42 10.9 7.96 1.93  0.4o4
137 11.61 12.L5 33.5  28.9 10.7 37.2 5.98 3.70 11.5 7.91 1.80 0.:82
143 10.46 11.50 32.0 30.5 11.0 35.9 5.53 3.50 11.1 7.49 2.05 0.498
151 10.36 10.50 28.¢ 27.0 10.1 37.5 5.53 3.29 10.7 6.89 1.88 0.494
158 11.20 12.¢0 30.5 27.2 10.7 39.3 5.03 3.53 10.5 £.07 1.7 0.%3
165 9.99 11.67 30.C 30.0 11.7 38.9 €.28 3.60 11.2 4.35 2.04 0.206
172 ———— 12.83 32.5 —— -—— 39.5 6.51 3.2 10.2 5.14 2.51 0.hoy
180 10.% 11.50 28.5 27.3 11.0 ko.b 6.€1 3.55 10.9 7.58 1.78 0.339
193 10.55 11.60 30.5  28.9 11.0 38.0 6.€3 3.3 11.6  6.10 2.88 0.595
200 9.05 11.50 50.0 30.2 11.6 38.3 €.26 2.83 10.9 5.61 1.A5 0.551
207  10.48 11.75 28.0  26.7 11.2 42.0 €.30 2.71 11.1 5.17 2.39 0.39




Appendix Teble 8

Blosé Picture of Animsl Number C749--Group 1

Whole Blond _ Serum Plagagma
Red Blood Hemn- Red Meen Meen Mean Totel Albumin Celcivm Ineorg. Meg- Ascnrbic
Cell Count glo- Blood Corpus- Corpus- Corpus- Proteln Phog- nesium Acid
bin Cell culer culer culer vhorus
Age Volume Vnalume Hemoglo- Femoglo-
bin bin Cenc.
days Mmm® gm % % uJ ug % gn % gn 7 ng % mgd mg ® mg
75 10.325 11.75 31.5 30.4 11.4 37.3 6.30 L.o1 11.8 7.86 2.44 0.566
82 12.07 11.43 32.5 26.9 9.5 "35:2 6.3 3.71 11.3 7.67 2.31 0.448
89 13.33 13.10 36.5 27.4 9.8 35.9 6.58 3.08 11.4 9.33 2.27 0.628
96 9.95 11.43 33.0 33.2 11.5 k4.6 — —— 12.6 8.17 2.08 0.374
102 9.75 10.20 28.0 28.7 10.5 3€ 0 5.19 3.84 11.5 8.06 1.79 0.406
111 8.88 11.23 32.0 36.0 12.6 35.1 5.96 3.79 11.5 8.23 2.55 0.423
11€ 9.49 12.10 36.5 38.5 12.8 33.2 6.16 3.88 10.8 8.06 1.78 0.4bd
123 8.88 11.23 30.0 33.8 12.6 37.4 11.7 7.8 1.90 0.403
130 9.13 11.50 29.5  32.3 12.€ 39.0 5.56 3.71 12.2 8.01 2.09 0.5
137 8030 10027 2?.0 32-5 120“ 3800 5-58 - - 11-8 7081 1-62 0.519
144 9.57 10.43 29.0 30.3 10.9 36.0 5.25 3.47 12.0 7.26 2.43 0.407
151 9.00 11.00 390.0 33.3 12.2 36.7 5.49 3.48 12.0 8.33 2.15 0.413
158 9.35 11.00 30.0 32.1 11.8 36.7 5.86 3.68 12.5 7.62 2.31 0.464
164 .39 10.87 28.0 33.4 13.0 38.8 5.41 2.51 11.1 7.uL 1.92 0.4L9
172 9.12 10.5 28.0 30.7 11.5 37.5 5.30 3.43 11.9 6.54 1.58 0.400
179 10.19 11.30 30.0 29.4 11.1 37.7 5.81 3.61 9.5 6.07 1.90 0.370
186 8.34 10.87 27.5 3.0 13.0 39.5 5.84 3.48 10.9 L.73 1.68 0.351
193 10.00 12.00 33.0 33.0 12.0 36.4 6.u48 3.78 1i.5 5.74 2.75 0.502
201 9.43 11.23 29.5 31.3 11.9 3R.1 6.156 3.75 10.3 7.76 2.07 0.403
208 10.C0 12.00 29.5 29.5 12.0 Lo.7 5.98 3.86 12.1 €.98 1.87 0.568
21h 10.08 11.20 27.5 27.3 11.2 k1.1 5.98 k.01 11.5 7.23 2.71 0.526
221 7.71 10.57 27.0 35.0 13.7 39.1 5.69 344 11.6€ €.83 1.88 0.612
228 9.62 11.37 29.0 20.1 i1.8 39.2 6.28 3.05 21.1 £.13 2.66 0. 444




Appendix Tatle 9

Blond Picture of Anima)l Number C715--Group 2

¥hole Blond Serum Plagra
Red Blnand Hemo- Red Meen Meen Mean Totel Albumin Calcium Innrg. Meg- Ascarbic
Cell Count glo- Blond Onrpus- Corpus- Corpus- Prntein Phos- nesium Acid
bin Cell cular cular cular vhorus
Lge Volume Volume Hemngloa- Hemnglo-
bin bin Conc.
deys M/mm’ gm % % u’ uug % gm % gn % mg® mg®% med mgh
32 8.95 13.25 34.0 38.0 14.9 39.3 _— — 12.5 7.86 1.71 0.367
39 9.60 11.43 30.0 31.3 11.9 38.1 — —— 12.2 6.13 1.68 0.395
52 9.80 11.40 29.5 30.1 11.6 38.6€ _— ——— 11.5 €£.95 1.75 0.723
60 9.20 10.63 20,0 31.5 11.6 36.7 -— — 12.5 7.19 2.04 0.480
67 11.2% 11.93 27.0 23.8 10.5 L .2 — —— 11.7 5.41 1.28 0.500
74 11.76 12.53 20.0 25.5 10.7 L .8 — —— 12.3 6.07 2.06 0.497
81 12.66 13.17 33.0 26.1 10.4 39.9 —_— _— 10.7 5.39 2.53 0.552
88 14.29 13.25 32.0 22.4 9.3 1.4 —_— ——— 12.6 5.02 1.83 0.372
95 13.95 13.25 30.0 21.5 9.5 Liy,2 - —— 11.€ L.55 1.67 0.296
102 15.43 15.50 36.0 23.3 10.0 k3.1 7.5% 4.3 9.8 §.32 1.98 0.£42
109 16.00 16.50 k2.0 26.3 10.3 39.3 6.30 3.99 10.1 7.02 3.63 0.576
116 18.95 16.70 k1.5 21.9 8.8 40.2 6.94 2.77 12.1 5.17 2.23 0.563
123 14 .84 16.50 LL.Q 29.6 11.1 37.5 7.4 4.14 10.3 5.90  2.47 0.58%
130 15.15 18.00 46.0 30.4 11.9 39.1 7.18 .12 10.7 6.28 2.65 0.488
137 18.60 18.75 52.0 28.0 10.1 36.1 7.28 4.01 10.€ 5.70 2,58 0.401
14k 1€.25 18.10 47.5 29.2 11.1 38.1 7.1k 3.91 11.€ L.4y3  2.79 0.279
151  15.22  18.00 44.0  28.9 11.8 40.9 6.86 4.0k 10.5 €.19 2.16  0.596
158 15.81 19.80 58.5 37.0 12.5 33.8 -— —— 9.7 6.19 1.26 0.518
165 16.37 19.77 51.0 31.2 12.1 38.8 - — 9.8 6.28 2.72 0.482
172 15.40 18.60 k4.0 28.€ 12.1 42.3 6.31 L.k 10.1 £€.87 2.11 0.Lull
179 17.50 19.57 k5.0 25.7 11.2 43.5 .49 L.34 9.6 5.74 2.58 0.€10
186 15.87 18.80 49.0 38.4 6.37 _—— 10.1 €.76 2.00 0.486

30.9 11.8




Appendix Teble 10

Blond Ficture of Animal C739—~Graup 2

Whole Blond Serum Plagma
Red Bloeca Hemn- Red Mesn Meen Meen Total Albumin Calcium Innrg. Mag- Ascorbic
Cell Count gln- Blonad Corpus~ OCorpus- Corpus- Protein Fhne- nesium Acid '
bin Cell cular cular culexr vhorus
Age Volume Volume Hemoglo- Hemnglo-
bin bin Conc.
deys M/mm®  gn % 7 v’ wg % en % gn % ng % mg% wgH mg &
35 3.30 9.70 24.0 25.8 10.4 Lo.4 —— ———— 11.4 €.25 2.15 0.k37
L2 8.68 10.35 27.0 31.1 11.9 38.3 5.60 3.51 12.2 6.58 2.21 0.544
49 9.22 9.90 26.0 28.2 10.7 3&.1 5.9 3.46 11.8 8.06 2.23 0.622
56 10.55 11.93 32.5 30.8 11.3 36.7 6.40 3.96 12.7 6.83 1.99 0.682
63 11.59 12.60 34.0 29.3 10.9 37.1 5.48 3.57 10.4 7.86 2.57 0.623
70 11.€9 12.77 34.5 29.5 10.9 37.0 5.93 3.92 10.7 b.s6 1.53 0.583
77 13.30 13.25 35.0 2€.3 10.0 37.9 6.07 4.09 11.7 9.19 2.99 0.499
8%  13.60 12.83 35.5 26.1 9.4 36.1 6.07 3.93 10.7 10.41 2.20 0.£49
91 15.12 12.583  34.5 22.8 8.3 36.3 6.31 L.p3 11.7 6.98 2.07 0.630
97 14.05 12.45 32.5 23.1 8.9 38.3 6.04 4,04 10.0 8.39 1.91 0.670
106 15.99 12.60 35.0 21.9 7.9 36.0 5.95 3.85 11.0 .81 2.57 0.701
111 14.95 13.10 37.0 24.7 8.8 35.4 £.30 4.17 11.5 11.57 2.69 0.692
118 15.28 12.53  34.5 22.6 8.2 36.3 6.4 k.29 10.1 7.71 2.30 0.712
125 15.28 13.95 U42.0 27.5 9.1 33.2 6.37 4.21 12.0 8.87 2.08 0.631
132 18.57 14.45 38.0 20.5 7.8 38.0 6.65 —— 11.8 6.83 2.37 0.€75
139 19.53 15.00 42.0 21.5 7.7 35.7 6.37 .26 9.8 7.86 2.47 0.564
146 18.33 14.03 41.5 22.€ 7.7 33.8 5.95 3.82 10.1 7.06 2.01 0.597
153 18.31 15.20 4B.0 26.2 8.3 31.7 6.61 k.62 10.€ 5.63 1.9 0.519
159 19.62 16.00 46.5 23.7 8.2 4.4 6.16 L.14 10.0 €.51 1.92 0.586
167 18.92 16.80 50.5 26.7 8.9 33.3 6.24 Z.74 11.3 6.91 1.94% 0.553
17k 20.30 17.80 47.0 23.2 8.8 37.9 6.66 h.23 10.0 L.63 1.79 0.503
181 == me——— - - —— ———— 6'31 3 -61 10 -0 50“‘6 10?6 0-1&11&
188 19.17 17.10 47.5 24.8 8.9 36.0 6.89 L.20 10.5 5.06 1.87 0.525
196 19.77 17.90 47.5 24.0 9.1 37.7 6.75 3.70 10.3 7.31 1.64 0.474
203 18.17 17.8¢ 45.5  25.0 9.3 39.1 6.44 4.16 10.8 L.4s 1.56 0.371
209 19.27 18.10 49.0 25.4 9.4 36.9 7.23 4,63 11.3 L.By 2.07 0.369
216 15.81 17.60 4B.0 30.0¢ 11.1 3€.7 6.30 3.04 9.5 3.53 1.80 0.389
223 18.12 18.67 Ls5.5 25.1 10.3 .0 7.28 L.=9 10.4 3.95 2.58 0.287




Appendix Table 11

Blnod Picture of Animal Number C741--Graup 2

¥Whole Bloed Serum Plagmna
Red Blood Hemo- Rad Mean Mean Mean Tatal Albumin Celcium Inorg. Meg- Agcordic
Cell Count glo- 3Blood Corpus- Corsus~ Cerpusg- Pratein Phos- nesium Acid
bin Cell cular culaer cular phorus
Aze Volume Volume Hemoglo- Hemeglo-
bin bin Conec.
days M/mn’ gm % % W wg % gn er % ng mg® mg? mgd
33 13.77 13.77 4.0 29.0 10.0 3.4 7.29 4.4 11.8 6.83 2.11 0.508
) 12.90 13.5 37.0 28.7 10.5 36.5 5.88 3.37 11.5 7.58 2.21 0.527
47 12.80 i3.35 39.0 30.5 10.4 3.2 6.21 3.38 10.6 7.49 2.19 €.598
s 14044 13.70 42.0 29.1 9.5 32.6 5.91 3.86 11.9 £.95 2.34 0.550
61 15.£0 13.77 42.0 26.9 8.8 32.8 6.07 4.03 11.5 8.93 3.%0 0.573
68 12.83 13.25 L40.0 31.2 10.3 33.1 5.81 3.81 10.1 8.06 2.38 0.596
75 15.57 13.77 40.0 25.7 8.8 3Lk 6.16 L.12 11.2 8.28 2.24 0.491
81 18.38 1£.10 3€.5 19.9 7.7 38.6 5.74 3.79 11.0 8.33  2.47 0.579
90 17.06 14.03 43.0 25.2 8.2 32.6 — —— 11.1 8.1 13.02 0.530
95 18.95 14.70 47.0 24.8 7.8 31.3 5493 3.98 11.0 9.0  3.02 0.546
102 18.23 14.80 43.5 23.8 8.1 34.0 5.86 4,0k 10.6 6.65 2.02 0.A1k
109 18.85 15.50 47.5 25.2 8.2 32.6 5.98 4.13 11.7 .39 2.91 0.561
116 20.51 15.60 UL6.5 22.7 7.6 33.5 6.68 —- 10.8 8.06 2.74 0.A82
123 20.59 16.10 L4B.3 23.6 7.8 33.2 6.21 4,11 11.4 9.06 2.05 0.f05
130 20.47 16.50  50.0 2L .4 8.1 B.o 5.59 3.92 9.5 E.uh 2,43 0.729
137 26.88 16.90 51.5 2L.7 8.1 32.8 6.%0 4,20 10.4 €.58 1.62 0.511
143 20.05 16.80 55.5 27.7 8.4 30.3 5.93 L.08 10.1 6.5 2.15 0.534
151 20.59 17.30 53.0 25.7 8.4 32.6 6.02 3.72 —— -— — 0.593
158 20.03 18.40 4.0 27.0 9.2 34.1 6.26 3.96 11.6 L,9o 1.73 0.542
165 19.81 18.50 54.0 27.3 9.3 34.3 6.23 L4.03 9.6 3.9 1.88 0.484%
172 19.50 19.57 57.5 29.0 9.9 34.0 6.91 4,37 9.6 k.11 1.90 0.l94
180 20.15 19.57 356.5 28.0 9.7 4.5 6.89 b 9.3 £.98 1.78 0.544
187 20 .50 19.87 56.0 27.2 9.6 35.5 6.54 L. 24 10.2 L.07 1.53 9.513
193 19.41 19,80 57.5 29.6 10.2 3. €.44 4,24 11.5 5.56 2.28 0.534
200 17.22 16.50 4.5 21,6 11.5 36.3 6.14 — 9.4 L.68 1.63 0.459
207 18.42 19.54 L48.5 26.3 10.6 49.3 6.49 2.61 10.4 42  2.23 0.468

)



Appendix Table 12

Blond Picture of Anirnal Number C?74l—-Group 2

Whole Bleod Serum Plagma
Rad Blonnd Hemo- Red Meen Heen Me=an Totel Albumin Calcium Innrg. Mag.- Agcarbic
Cell Count glo- Blond Cnrpus- Corpus-~ Corpus- Protein Phng- nesium Acid
bin Cell cular cular culer phnrus
Age Yolune Volume Hemongle- Hemnglo-
bin bin Conc.
deys M/mm’ gm % % w ung gm % gn % mg$ mgr mghk mgh
12 8.39 10.50 28.0 33.4 12.5 37.5 5.08 3.33 11.6 7.76 2.36 0.484
19 9.05 10.57 27.5 30.4 11.7 384 5.26 3.4 11.0 8.01 1.65 0.368
26 8.59 9.03 23.0 26.8 10.5 39.3 5.30 346 10.8 6.22 2.01 0.480
33 8.94 9.70 26.5 29.6 10.9 36.5 5.78 3.99 10.8 7.02 2.1k 0.364
4o 9.78 10.50 30490 30.7 10.7 35.0 5.76 3.77 11.5 8.50 2.10 0.615
L7 9.40 9.353 25365 27.1 9.9 36.6 6.05 3.85 11.4 8.74 1.89 0.555
s 11.52 9.40 28.0 24.3 8.2 33.6 5.88 2.85 11.3 7.91 1.94 0.590
60 11.78 8.87 25.0 21.2 7.5 35.5 5.96 3.90 11.5 7.96 1.90 0.685
€9 13.98 9.55 27.5 19.7 6.8 34.7 6.02 .36 11.3 9.06 2.43 0.657
74 14.85 10.27 31.0 20.9 6.9 33.1 5.98 3.89 11.4 9.92 2.48 0.500
81 12.67 9.20 27.0 21.3 7.3 34.1 -— -— 11.5  7.06 2.04 0.660
88 15.50 10.50 31.0 20.0 6.8 3.9 6.09 3.94 11.9 8.93 2.15 0.577
95 17.50 10.56 30.0 17.1 6.0 35.0 6.56 -—— 11.7 8.17 1.69 0.456
102 156.98 10.43 32.0 18.8 6.1 32.6 5.95 4.01 11.7 8.01 2.26 0.499
109 17.92 10.63 32.0 17.9 5.9 33.2 5.78 3.90 10.5 8.39 2.18 0.683
116 21.38 10.87 35.0 16.4 5.1 31.1 6.13 L.1h 11.0 8.39 1.66 0.503
122 19.72 11.5 38.5 19.5 5.9 29.9 6.26 4.21 12.4 9.19 2.72 0.h10
130 18.26 11.30 31.0 17.0 6.2 36.5 5.61 3.91 12.1 7.71 1.77 0.555
137 20.82 13.70 41.0 19.7 6.6 B4 6.53 4,93 11.0 5.72 1.94 0.619
144 19.76 12.10 35.0 17.7 5.1 4.6 £.56 3.53 10.9 4,83 2.07 0.500
15 19.73 12.83 L42.0 2.3 6.5 30.5 6.93 4.26 11.2 5.23 2.83 0.603
159 21.45 14.30 4s.5 21.2 6.7 31.4 7.24 ls.36 13.1 7.35 2.77 0.575
166 21.24 14.55 46.0 21.7 6.9 31.5 6.33 3.97 10.1 £.62 1.88 0.637
172 21.95 4.10 b6.0 21.0 6.4 30.7 6.48 L.16 11.3 A.04 2.69 c.526
179 21.20 .63 L4E.5 21.9 6.9 31.5 €.40 £.71 11.1 L.70 1.54 0.451
186  21.88 15.5 L42.5  19.4 7.1 36.5 7.14 2.96 10.7  3.80 2.4 0.337

P\
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Blood Picture of Animal Number C71l--Group

Apnendix Table 13

e}

4

Whole Blond Serum Plasma
Red Blooé Hemn- Red Mean Meen Meen Total Altumin Calcium Inorg. Mag- Ascnarbic
Cell Count glo~ Blood Corpus- Corpus- Cnrpus~ Protein Phos- nesium acid
bin Cell culer cular cular phaorus
Age Volume Volume  Hemoglo- Hemnglo-
- i bin bin Conc.
deys M/mr’  gm % @ u’ uug 4 gn % gn % mg» wgH mgh nmgh
81 10.50 10.87 27.9 25.7 10.4 k0.3 — ———— 11.7 9.06 1.16 0.269
88 11.95 11.07 30.0 25.1 9.3 ° 36.9 —— — 12.0 7.71 1.59 0.299
101 15.25 14.33 40.5 2€.5 9.4 35.4 ——— —— 11.3 5.76 1.98 0.58
109 15.57 13.60 40.5 26.0 8.7 33. —— _— 11.5 7.40 2.37 0.434
116 1434 14.43 36.0 25.1 10.1 0.1 — —_— 9.3 5.1 2.16 0.407
123 15.36  14.90 36.5  23.8 0.7 4.8 ——- — 10.5 5.08 1.26 0.42)
130 15.23 16.00 38.0 25.0 10.5 b2.1 — _— 9.5 £.32 2.54 0.503
137 15.85 15.60 41.0 25.9 9.8 38.0 —_— —— 11.5 7.23 2.11 0.372
144 15.30 15.90 37.5 24.5 10.4 L2.4 £.19 3.80 11.5 7.19 2.27 0.455
158 15.55 16.80 41.5 26.7 10.8 4o.5 6.89 .16 11.7 7.71 3.36 0.488
165 12.15 13.35 34.5 28.4 11.0 38. 6.21 3.86 ° 11.5 6.25 2.22 0.354
172 11.95 12.83 35.0 29.3 10.7 36.7 6.70 3.06 11.2 5.91 2.7 0.461
179 11.10 11.67 30.0 27.9 10.5 38. €.23 3.78 11.5 6.58 2.15 0.392
186 10.90 13.17 33.0 30.3 12.1 29.9 7.23 3.79 13.1 6.76 2.40 0.472
193 8.99 11.85 29,0 32.3 13.2 Lo.9 6.26 ——— 11.8 7.49 2.43 0.414
200 11.45 13.40 34.0 29.7 11.9 4o.C 6.54 4.13 10.1 €.72 1.98 0.485
207 10.62 13.77 37.0 34.8 13.0 37.2 — -_— 10.9 8.72 2.01 0.425

.-gg-



Appendix Table 14

Blond Picture of Animel Number C?725--Group 3

Whole Blood Serum Plasgme
Red Blood Hemo- Red Msan Meean Meen Tntal Albumin Calciuvxm Inorg. Meg- Agcordic
Cell Count glo- Blood Corpus- Corpus- Corpue- Protein Fhos- nesium Acid
bin Cell cular culer cular phorus
Age Volume Volume Hemnglo- EHemoglo-
bin bir Conc.
days M mm’ ge % % v’ nug % ga % gn % mg% mwmgh wghH mgh
32 11.63 13.70 39.C 33.5 11.8 35.1 6.02 3.04 1C.9 6.19 1.87  5.228
39 13.20 13.35 35.0 2€.5 10.1 38.1 6.24 3.2 11.5 €.€9 2.06 0.399
45 11.92 12.77 36.0 30.1 10.7 35.5 5.96 3.37 12.3 7.21 1.90 0.255
53 12.09 13.235 37.5 31.C 11.¢ 35.6 6.21 3.37 11.5 744 1.85 0.469
€0 10.73 12.45 34.5 32.2 11.6 36.1 5.9 3.3 11.5 7.62 1.80 0.k56
€7 11.35 12.77 35.¢ 30.8 11.3 36.5 6.58 3.€6 11.5 6.48 2.53 0.626
7i 12.70 13.77 39.0 30.7 10.8 35.3 6.€6 3.€€ 13.0 6.79 3.29 0.L68
81 8.55 13.3 36.5 42.7 15.6 36.€ 6.59 3.94 11.1 8.74 1.88 0.658
88 11.85 15.10 42.5 35.9 12.7 35.5 —— —_— 11.4 7.71 1.96 0.203
95 13.49 14.65 40.5 30.0 10.9 36.2 — — 10.7 9.47 2.47  0.522
102 13.47 14.90 4.0 29.7 11.1 37.3 6.26 4.18 11.€ 8.06 2.93  0.267
109 14.50 16.50 45.0 31.0 11.4 36.7 6.30 3.86 10.5 8.17 2.28 0.555
116 15.19 18.20 50.5 33.2 1z2.0 36.0 —— — 10.7 8.39 2.31 0.527
123 15.44 17.80 50.5 32.7 11.5 35.2 €.63 3.95 9.6 6.01 2.3  0.419
130 14.58 17.50 47.0 32.2 12.0 37.2 €.19 .64 9.5 L.£6 2.21 0.335
137 16.25 18.3 48.0 29.5 11.3 38.1 — — 10.7 €.87 2.69 0.345
Wl e 19.54 0.5 — _—— 38.7 — —— 11.5 7.02 2.15 0.434
151 16.70 19.20 52.0 31.1 11.5 36.9 6.74 3.85 10.6 €.13 2.53 0.k20
15 16.02 19.50 L4.s 27.8 12.1 43.€ 6.83 3.4 10.C 7.02 2.21  0.437
165 15.91 19.40  50.0 31.4 12.2 35.8 6.74 3.81 10.5 6.19 1.97 0.544
172 17.29 19.66  54.0 31.2 11.L 36.4 7.C7 4.18 11.2 8.33 2.44 0.4k
179 15.85 18.20 48.¢C 50.3 11.5 38.1 €.7% 3.82 10.5 7.1 1.93 0.360
186 16.10 18.80 48.5  30.1 11.7 28.8 6.€5 5.82 9.3 5.13 2.23 0.446
193 17.07 1€.10 50.0 29.3 10.€ 36.2 €.93 L.03 10.7 4.521 1.88 0.550
200 14.07 17.30 L5.0 32.0 12.3 38.4 6.7S 3.86 10.€ 6.04 2.38  0.482




hppendix Taeble 14 - Continued

Blood Picture of Animel Number C725--Group 3

¥hole Blood Serum Plagra

Red Blood Hemn~ Red Mean Mean Me&n Total Albtumin Celcium Inerg. Msz- Ascorbic

Cell Count glo- Blood Corpus- Corpus- Carpus- Protedn Phos~ nesium Acid

bin Cell culsr cular culsr therus
Age Volune Vnlume Femnglon—- Eemnglo-
bin bin Conc.

days M/mm’ gn % 4 u’ uug K3 gn % gn % mg# mg% mgd mg%
207 14.22 18.00 435.58 32,0 12.7 39.6 7.23 4.05 9.1 £.c5 2.07 0.L455
214 13.73 17.00 U41.58 30.2 12.4 41.0 7.07 4,10 10.23 7.81 2.06 0.358
220 14.17 17.85 47.5 33.5 12.6 37.6 7.2 L.22 10.7 6.51 2.11 0.455
229 14.92 17.80 49.0 32.8 11.9 36.3 6.94 3.00 e.9 7.7 2.15 0.515
3L 16.51 17.50 47.5 2B.8 10.€ 36.8 6.53 2.86 10.0 7.4b 2.18 0.546
241 13.77 18.10 49.0 35.6 13.1 36.9 6.86 4,18 g.5 £.01 1.90 0.482
248 13.03 18.20 49.0 37.6 14.0 37.2 &.75 . 3.85% 10.5 8.3 2.43 0.561
255 13.63 17.90 L44%.0 32.3 13.1 ho.7 7.01 —— 9.5 7.02 2.11 0.613
262 15.56 18.72 47.5 30.5 12.9 39.4 6.53 3.90 9.6 €.98 1.9% 0.491
269 16.13 19.10 53.5 33.2 11.8 35.7 6.26 3.75 5.8 6.62 2.33 0.502
27€ 1.2k 18.40 50.0 35.1 12.9 36.8 6.77 ———— 10.7 5456 2.58  0.535
282 14.08 18.10 5.0 35.5 12.9 36.2 6.37 3.60 10.1 5.20 2.5 0.466
290 13.91 17.5 51.5 37.0 12.€ 34.0 6.37 Se 9.7 €.53 2.10 0.344
297 13.28 17.50 L4b4.5 32.1 12.6 39.3 6.38 3.3 9.5 5.84 1.7 0.480
Jok 14.10 17.40 L44.5 31.6 12.3 39.1 7.26 3.61 10.8 3.67 1.79 0.343
311 13.02 17.00 42.0 32.3 13.1 Lho.s 7.13 3.74 10.0 4.15 2.83 0.285
319 12.53 16.60 36.0 28.7 13.2 6.1 7.14 3.98 11.9 5.56 2,74  0.k42
326 11.38 16.30 38.5 3.8 k.3 L2.3 6.1k 2.72 11.4 L.k 2.32  0.451
332 11.55 15.60 39.5 34.2 13.5 39.5 6.93 3.84 12.4 5.27 3.c4 0.385
339 11.720 15.40 33.5 29.€ 13.6 46.0 €.59 3.64 10.5 5.81 1.76 0.420
346 11.37 15.50 34.0 29.9 13.6 4s.€ 7.07 3.73 11.1 5.81 2.55 0.319

b
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Appendix Table 15

Blood Picture of Animal Fumber C730--Group 3

¥hole Blood Serum Plagma
Red Blood Hemo- Red Mean Mean Mean Total Albumin Calcium Inorg. Mag- Agcorbic
Cell Count glo- Blood Corpus- Corpus- Corpus- Protein Phog~- mnesium Acid
bin Cell culer cular cular phorus
Age Volume Volume Hemngle- Hemoglo-
bin bin Cnnec.
days Mmm’ ng % # o uug % gn % gn mg$ wmgh mgh mgh
37 11.11 10.13 27.5 2.8 9.1 36.8 6.09 3.66 12.1 8.45 2.37 0.391
Ly 10.81 10.13 28.0 25.9 9.4 36.2 5.96 3.71 12.5 7.58 2.13 0.491
51 11.15 13.70 45.0 ho.4 12.3 30.4 6.13 3.83 11.6 7.23 2.25 0.477
58 9.53 12.10 35.0 36.7 12.7 34.6 5.65 3.46 11.1 7.02 1.90 0.472
65 = - 13.60 38.0 —— — 35.8 6.05 3.46 11.5 6.95 2.29 0.273
72 10.25 12.53 34.5 33.7 12.2 36.3 - 6.07 3.59 11.7 7.91 2.55 0.530
79 10.40 14.10 35.5 34.1 13.6 39.7 5.98 3.76 11.2 7.71 2.3 0.689
86 14.90 15.90 45.0  30.2 10.7 35.3 —— —— 10.7 7.71 2.9 0.656
93 —=--- ————— e e —— — ——— ——- 11.5 8.33 1.53 0.385
100 .70 15.60 L40.0 27.1 10.6 39.0 5.84 3.81 11.9 6.45 2.49 0.507
107 15.20 17.00 49.0 32.2 11.2 .7 6.04 3.91 0.4 7.62 2.02 0.602
114 .02  17.5% 4720 33.5 12.5 37.2 _— —_— 10.0 7.35 1.90 0.671
121 14.99 18.30 52.0 3.7 12.2 35.2 6.66 .21 10.4 6.98 2.21 0.483
128 15.33 17.90 48.0 31.3 11.7 37.3 6.33 ly.1h 10.8 5.53 2.20 0.401
135 15.95 18.40 50.5  31.7 11.5 36.4 —— _— 10.4 5.53 2.53 0.537
W42 e 19.26 S4.5 —— — 35.3 — —— 10.0 7.49 1.80 0.498
149 15.50 19.20 53.5 34.3 12.3 35.9 6.68 3.94 10.5 6.10 2.51 0.380
156 16.14 18.80 49.n 30.4 11.6 . 38.4 6.63 4.32 9.5 7.02 2,16 0.398
163 17.12 19.5% 53.5 3. 11.%4 36.5 6.79 .34 10.5 7.71 2.20 0.%98
170 16.80 18.80 52.0 31.0 11.2 36.2 6.91 .21 10.5 7.02 1.94 0.646
177 16.70 19.86 59.0 35.3 11.8 33.3 7.18 4.79 11.9 8.17 1.94 0.248
184 16.85 19.54% 58.0  34.4 11.56 33.7 6.83 4.19 9.3 7.67 2.6 0.531
191 16.32 19.40 57.0 34.9 11.9 34.0 7.12 L.64 10.7  4.83 2.02 0.583
198 16.34 18.50 53.5  32.7 11.3 3.6 6.72 4.38 10.5 7.81 2.78  0.474
205 18.03 19.50 53.5 29.7 10.8 36.4 6.89 L.84 10.9 5.63 2.47  0.47
212 15.38  18.60 52.0  33. 12.1 35.8 7.05 4.66 10.0 7.96 2.49 0.327




Appendix Table 16

Blood Picture of Animal Number C714--Group 4

¥hole Blond Serum Plagma
Red Blood Hemo- Red Mean Mean Meen Total Albumin Calcium Innrg. Mag- Ascorbic
Cell Count glo- 3Blood Corpus- Corpue- Corpus- Protein Phos~ nesium Acid
bin Cell cular cular cular pharus
Age Volume Vnlume Hemogln- Hemnglo-
bin bin Conc.
deys  M/mm’ gn % % v’ uug en % gn % g% mg% mg®% mgh
L6 9.65 11.67 29.0 30.1 12.1 Lo.2 11.7 7.27 1l.14 0.219
3 10.40 11.00 29.5 28.4 10.5 37.3 10.5 7.44 1.16 0.323
66 10.25 11.k0 32.0 31.2 11.1 35.6 10.2 10.08 1.61 0.562
81 10.75 12.45 32.0 29.8 11.6 38.9 11.5 €.65 1.67 0.407
88 10.52 10.93 27.5 26.1 10.4 39.7 —— —— 11.4 6.50 1.62 0.336
95 10.38 12.77 31.0 29.9 12.3 4.2 11.0 7.4  2.31  0.511
102 10.50 11.75 29.0 26.9 10.9 4o.5 11.0 8.62 1.74 0.422
109 9.60 11.60 29.5 30.7 12.1 39.3 6.07 3.39 9.5 8.81 1.99 0.439
116 10.40 12.83 35.5 3.1 12.3 36.1 6.30 3.68 9.6 8.45 1.80 0.439
123 10.75 13.70 37.5 34.9 12.7 36.5 6.23 3.68 11.5 10.41 2.66 0.432
130 11.34 12.77 35.5 31.3 11.3 36.0 6.28 3.73 11.5 7.35 1.86 0.272
137 10.90 13.77 38.0 34.9 12.6 36.2 6.41 3.29 10.3 7.62 1.98 0.576
1% 11.70 13.70 37.0 31.% 11.7 37.0 6.2 3.36 11.5 7.58 1.79 0.408
151 14.45 17.10 51.0 - 35.3 11.8 33.5 7.21 3.79 10.1 8.01 2.77 0.393
158 14.25 15.80 42.5 29.8 11.1 37.2 7.49 3.62 11.2 6.3 3.80 0.468
165  1b4.74 16.50 47.0  31.9 11.2 35.1 6.93 3.53 10.3 8.33 1.90 0.493
172 16.10 16.80 49.0 30.4 10.4 34.3 —— — 9.5 7.27 1.58 0.440
179 —-—-- - -—— -— —— _—— 9.8 7.35 2.15 0.482
193 17.30 19.57 53.0 30.6 11.3 36.9 6.59 4.03 8.7 7.49 2.88 0.610
a)O - ——— 19'67 57'5 mm——— - 340 7000 - 9-5 6.65 ZOM 00312
207 17.67 19.50 56.0 31.7 11.0 34.8 7.12 4.09 8.4 5.27 2.58 0.238
214 16.55 19.70 58.0 35.0 11.9 34. 6.66 L4.05 8.6 5.79 3.12 0.434
221 17.00 19.5%0 56.5 33.2 11.5 3.5 _— —— 9.0 5.87 3.22 0.394
228 19.65 21.74  63.0 32.1 11.1 34. —— — 8.3 6.58 2.43 0.553

—68-



Apvendix Table 17

Blood Picture of Animel Fumber 0726--Group 4

¥hole Blend Serum Plagme
Red Blnod Hemn- Red Mean Mean Mean Totel Albumin Calcium Inorg. Mag- Agcordic
Cell Count glo- Blood Conrpus- Corpus- Corpus- Protein Phns- nesium Acid
bin Cell cular cular cular vhorus
Age Volume Volume Hemnglo- Hemoglo-
bin bin Conc.
deys Mm’  gm % % v’ wg gn % gn % mg % g% mg% mgd
32 11.85 12.90 39.0 32.9 10.9 33.1 5.51 2.91 8.7 .84 1.26 0.263
39 10.82 12.83 37.0 34.2 11.9 4.7 5.83 2.83 9.1 k.09 1.57 0.237
L6 11.70 12.77 35.0 29.9 10.9 36.5 6.75 1.86 10.5 L.26 1.97 0.176
53 10.07 11.5 34.5 34.3 11.4 33.3 7.93 2.5 11.7 5.30 3.55 0.166
60 11.00 12.45 36. 33.2 11.3 4.1 8.64 2.39 10.7 L.96 1.83 0.19?7
67 12.00 12.35 37.0 30.8 10.3 33.4 -— -—= 10.8 6.35 2.33 0.175
74 11.82 12.10 36.5 30.9 10.2 33.2 — -—— 10.7 7.23 1.70 0.221
81 10.17 11.60 34.0 33.4 11.4 34.1 9.39 2.56 10.9 5.90 2.67 0.381
88 10.85 11.5 32.0 29.5 10.6 35.9 9.01 2.48 9.5 L.36 1.08 0.252
95 11.12 11.60 34.0 30.6 10.4 34.1 8.28 2.50 7.0 6.38 1.5 0.193
102 9.05 9.70 29.0 32.0 10.7 33.4 8.64 2.46 10.4 6.62 1.4 0.205
109 11.20 11.15 30.0 26.8 10.0 37.2 8.56 2.46 11.7 4.96 1.96 0.318
116 11.00 11.00 31.90 28.2 10.0 35.5 —— -—  11.6 6.65 2.15 0.402
123 —em 11.60 30.0 ——— ——— 28.7 _—— ——- 1.5 5.58 1.83 0.386
130 10.11 12.00 32.0 31.7 11.9 37.5 7.27 2.68 11.3 7.02 2.36 0.283
137 10.59 12.20 29.0 27.4 11.5 2.1 7.82 3.06 10.8 9.26 1.75 0.491
bk 11.02 11.60 29.0 26.3 10.5 1o.0 7.07 3.11  1l.1 8.17 1.70 0.294
151 9.50 10.50 29.0 30.5 11.1 36.2 7.14 3.26 11.9 8.23 2.08 0.422
158 9.57 11.37 33.5 35.0 11.9 33.9 6.89 3.44  12.0 9.84 2.37 0.368
165 12.30 13.85 39.0  31.7 11.3 35.5 7.95 2.03 10.7 7.81 2.08 0.480
172 11.13 12.83 35.5 31.9 11.5 36.1 6.84 3.78 10.5 £€.48 1.81 o0.491
179 10.81 12.53 35.0 32.4 11.6 35.8 7.12 3.72  11.2 8.06 2.21  0.440
186 11.17 12.00 32.0 28.6 10.7 37.5 7.28 3.81  10.7 8.0 1.95 0.412
193 10.13 12.83 35.0 3L.6 12.7 36.7 7.10 3.1 1.2 7.91 1.83 0.3%
199 10.67 14,10 37.0 34.7 13.2 38.1 6.89 3.61 9.9 8.74 1.63 0.385



Appendix Table 17 - Continued

Blood Picture »nf Anifisl Number C726--Group L

Whole Blood Serum Pleama

Red Blond Hemo- Red Meen Mean Meen Total Albumin Calectum Inorg. Mag- Ascnrbic

Cell Count glo- 3Blond Corpus- Corgus- Corpue- Protein Fhneg- nesium Acid

bin Cell culer culer culer vhorus
Age Volume Volume Femnglo- Hemngln-
bin bin Coenc.

deys M/mo’ gm % % v uug % gn % en % ng % mg & mg % mg %
208 13.68 14.00 42.0 30.7 10.9 35.5 7.24 3.3 10.0 8.39 2.06 0.530
213 12.01 15.C0 40.5 33.7 12.5 37.0 6.89 2.94 10.3 8.74 1.85 0.499
220 12.97 1€.00 46.0 35.5 12.3 34.8 €.96 3.72 9.8 7.27 1.97 0.b43
227 13.25 17.50 U48.0 3€.1 13.2 36.5 €.68 3.68 10.6 8.87 2.b4 o0.47L
234 13.22 17.10 U46.0 2.8 12.9 37.2 7.28 —— 9.9 7.81 1l.66 0.582
241 13.40 17.50 47.5 35.4 13.1 3€.8 6.65 3.72 9.0 7.9 2.07 0.2
248 14.28 18.30 50.0 34.8 12.7 36.6 7.09 3.86 9.0 6.83 2.212 0.2
255 13.83 18.00 51.0 3€. 13.0 35.3 6.91 2.28 9.C 5.20 1.98 0.4ko
261 13.22 17.10 49.5 37.4 12.9 34.5 €.74 3.68 10.1 6.48 2.08 0.514
269 14.26 16.90 u48.0 33.7 11.9 35.2 6.€5 3.91 10.5 5.79 1.73 0.384
276  15.44 16.70 42.5  27.5 10.8 39.3 £.70 3.56 9.0 k.61 1.61 0.0kl
283 13.45 16.20 L42.0 31.2 12.1 38.8 6.72 3.94 10.1 L.81 1.94 0.414
290 11.66 16.00 L41.0 35.2 13.7 39.0 7.21 3.95 1.9 L.ob 2.74 0.525
298 11.76 15.00 32.5 27.6 12.8 L6.2 7.16 3.99 12.5 €.2 2.53 0.411
305 11.56 14.55 38.5 35.3 12.€ 37.8 6.59 3.58 10.€ 6.65 1.87 o0.474
311 11.04 14.63 38.0 31.8 12.3 38.5 6.72 3.72 11.6 5.95 2.24 0.k32
318 12.25 16.10 34.0 27.8 13.1 47.4 6.63 3.59 10.3 5.79 1l.64 0.475
325 11.2 14.10 33.0 29.2 12.5 2.7 6.77 3.73 11.1 L.77 2.47 0.k83




Appendix Teble 18

Blood Picture of Animsl Number A73--Group 5

Whole Bloond Plegma

Red Plood Hemo- Red Blond Mean Cnrpus- Mesn Corpus- Meen Corpus- Cal- Inorg. Phos- Magne- Ascnrbic

Cell Count globin Cell Vol. culer Volume culer Hemn- culsr Hemo- cium phorus gium Acid
Age £lobin globin Conc.
deys  M/mmJ gn % % uJ g ng % ng % mg» mgh
74 11.15  26.% — -— h2.1 1.3 5.46 1.88 -- -
385 = e 10.07 25.5 — —_— 39.5 11.1 6.28 2.18  0.646
399 0 —-ee- 9.55 24.0 —— —— 40.0 11.5 5.81 1.76 0.290
L27 10.13 12.00 31.0 30.6 11.8 38.7 12.5 7.35 2.00 0.504
k29 9.05 10.93 26.C 28.7 12.1 42.0 —— _— S —
436 8.50 11.85 29.5 4.7 13.9 4o.2 —— — —— e
Lh3 12.75 11.93 29.0 22.7 9.4 41.1 11.3 6.41 2.7%  0.3528
k50 9.18 11.60 26.0 28.3 12.6 TS —— —— ceme e
k57 9.10 11.23 7.0 29.7 12.2 41.6 — — ——— ——
46k 7.95 10.2 24.0 30.2 12.9 42.8 _— ——
471 7.5 10.25 24.5 32.5 13.7 42.2 _— —
477 7.02 10.6€7 26.0 32.8 13.5 4.0 11.7 6.07 1.96 0.412
‘4’8"’ 9'53 10¢63 26-0 2?03 11.2 ’40-9 m——— —————
492 8.05 10.00 24.5 30.4 12.4 Lo .8 11.7 6.54 2.02  —meee
498 8.20 10.87 28.5 34.8 13.3 38.1 12.2 6.51 1.78 ——
512 9.15 15.00 30.5 33.3 16.4 49.2 10.8 6.79 1.57  —emm-
519 10.32 12.10 32.5 31.5 11.7 37.2 11.1 £.€5 2.19 oo
526 7.2 9.77  23.¢ 31.8 13.5 42.5 1.4 5.48 2,30 we—em
533 7.38 10. 50 25.0 33.9 4.2 L2.0 11.6 5.81 2.24 0.404
540 8.28 11.00 25.0 30.2 13.3 hi.0 12.3 8.39 1.86 0.495

A

—36.—



Apvendix Teble 19

Blond Picture of Animal Number A75--Growp 5

Whole Blood — Plagma

Red Bloaé Hemo- Red Blnod Mean Corpus- Meen Corrus- Men Corous- C2l- Inorz. Phas~ Megne- Ascorbic

Cell Count globin Cell Vnl. culer Volume culsr Hemn~ culer Eemo- cium vphnrus gium Acitd
Age _ g£labin glabin Conc.
deys  M/mr’ gn % % w % uug mg % ng % mg & mgd
323 —— 11.60 26.0 —— —-—— uh .6 11.1 6.76 1.99 —
337 ——— .47 3.0 T e——— —— L1.2 11.0 6.58 1.98 0.591
351 — 11.20 26.0 — —— L3.5 12.9 5.81 2.15 0.438
379 10.79 15.%0 1.5 38.5 14.4 37.3 10.7 8.81 2.k6 0.366
381 10.70 13.43 32.0 26.9 ' 12.€ L42.0 —— -——— -
388 7 L] 81 12 L4 65 30 00 38 oll- 16 . 2 ‘#2 L] 2 - -
395  —ceem - ——— —— —— 12.6 8.50 2.37 0.291
Lo2 8.73 10.93 25.0 28.6 12.5 L3.7 -—— —— ——— em———
L09 7.30 11.20 27.0 37.0 15.5 : L1.9 —_—— —_— ———— ee————
41€ 7.55 10.5  2b.5 32.5 13.9 k2.9 -—— ——— ——— e
423 5.05 8.20 19.0 37.6 16.2 L3.2 ——— — ——— e——
429 6.93 9.20 23.0 33.2 13.3 40.0 11.9 8.56 2:.12 0.389
436 6.83 10.C7 z2.0 32.2 14.7 L5.8 ———— —— ———— e———
Ldly 8.02 13.77  35.5 4.3 17.2 38.8 11.0 8.62 215 | J——
450 8.56 11.30 30.0 35.0 13.2 37.7 10.9 L.72 1.3 -
Léy 7.34 10.93 28.5 38.8 14.9 38.4 11.1 7.19 1.7 e
471 8.49 12.77 33.5 39.5 15.0 38.1 11.5 g.81 1.86  ————-
478 8.65 12.€5 29.0 33.5 i4.6 L3.6 11.C €.38 1.87 ————
485 8.22 13.70 32.5 39.5 16.7 h2.2 10.5 7.31 1.54 0.287
Lg2 9.25 14.20 32.0 34.6 15.4 Ll L 11.7 6.98 1.53 0.371




Appendix Teble 20

Blood Picture of Animal Fumber A78--Group 5

Whole Blond Plagma

Red Blond Hemn- Red Blnod Mean Corpus- Mean Corpus- Mean Corous- Cal- Inorg. Phos- Magne- Ascorbic

Cell Cnunt globin Cell Vnl. cular Volume cular Hemo- cular Hemn- cium phnrus sgium Acid
Age glrbin 2lnbin Conc.
deys  M/mn’ gn ¥ % u’ wg ? mg % mg % ng % mg %
292 — 9.77 24.0 —— -— 40.7 10.3 7.35 1e59  —mmmme
306  ———e- 9.70 4.0 —— -— L4o.4 11.1 L.68 1.87 0.521
- ¢ S 10.50 26.0 _—— — 4o .4 11.5 4.92 1.79 0.556
348 8.98 12.83 34.0 37.9 14.3 37.7 12.7 5.71 2.55  0.591
350 9.05 12.35 29.5 32.5 13.6 L1.9 —— —— —— e
357 9.20 12.20 29.5 32.1 13.3 .4 _—— —— -—— —_——-
364 9.35 12.77 31.9 3.2 13.7 4.2 12.0 6.65 1.62 0.544
371 8.75 10.43 24.0 27.% 11.9 L3.5 ——— —_— —— mmeee
378 8.09 10.13 24.0 29.7 12.5 u2.2 _— —_—— — e
385 7.5 9.4%0 22.0 29.3 12.5 42.7 — — ——— m——
392 8.45 9.70 3.0 2?.2 11.5 42.2 —— — ——— ————
398 7+65 9.33 23.0 30.1 12.2 40.5 12.0 6.79 2.60 0.490
kos 8.00 10.13 25.5 31.9 12.7 39.7 _—— -_— —— ———
413 8.35 9.83 25.5 30.5 11.8 38.5 10.8 €.48 25 | J——
119 7.97 11.00  28.0 35.1 13.8 39.3 12.0 5.00 3.10  ————e-
433 7.60 11.00  29.0 38.2 4.5 37.9 10.2 €.58 177 cmemee
Lo 8.17 10.20 29.0 35.5 12.5 35.2 11.0 7.23 1.67 -
447 7.97 11.5  29.5 37.0 4.4 39.0 10.7 .28 2.55  mmeeee
Lok 8.87 12.00 29.0 32.7 13.5 L1.4 11.5 6.65 2.62  0.438
ué1 8.37 11.75 28.5 34.1 14.0 41.2 11.1 6.83 2.07 0.446

-.'16-




Aopendix Teble 21

Blond Picture of Animal Fumber A80--Group 5

Whnle Blnod Plegme

Red Blood Hemo- Red Blond Meesn Corpus- Mesn Corous- Meen Corpus- Csl- Inorg. Phns- Fag- Escorblc

Cell Count globin Cell Vol. culer Volume cular Hemo~ cular Hemn-  cium phorus nesium Acid
Age Zlobin globin Conc.
deys  M/mm’ gn % % v uug ng % mg % ng % mg %
228 _—— 12.45 31.0 —— — Lo.2 12.0 7.49 2.13 ——mme-
242 — 10.87 27.5 _— -— 39.5 11.4 6.91 2.06 0.552
256 ——— 10.43 21.5 ——— _— 48.5 11.5 7-10 1.95 0.733
284 7.52 11.30 29.0 38.6 15.0 39.0 12.3 8.28 2.55 0.512
286 8.75 11.30 28.0 32.0 12.9 Lok —— -—
293 9.90 10.80 29.5 29.8 10.9 36.6 —— —— B t
300 10.80 12.70 34.0 31.5 11.8 37.4 11.9 7.96 2.2 o0.210 2
307 8.89 10.27 25.0 28.1 11.6 .1 _—— B ———
3L 7.80 11.50 27.0 2.6 14.7 42.6 ———— —— ———— e
321 9.55 10.87 24.5 25.7 11.4 Ly.y —— —_—— —— e
328 8.30 10.87 26.9 31.3 13.1 41.8 —— _— ——— e
334 8.09 10.50 24.0 29.7 13.0 43.8 11.5 7.19 2.15 0.428
341 9.63 10.93 24.5 25.4 11.3 Ly.6 — —— ——— ————
349 10.17 11.07 28.5 28.0 10.9 33.8 11.7 8.39 1Y« JE———
355 9.99 12.27 30.0 30.0 12.3 Lo.9 11.7 7.86 2,19 ——ee-
3€9 8.78 10.57 29.0 33.0 12.90 36.4 9.1 8.23 1.97  —eeme
376 6.8l 9.90 27.0 39.5 4.5 36.7 12.1 7.31 2.25  c—e--
383 8.16 11.5% 28.9 34.3 4.1 4.1 11.7 5.93 1.0 ——oe-
390 7.60 11.40 26.5 34.9 15.3 h3.8 19.5 7.31 2.12 0.533
397 7.60 11.40 26.5 34.9 15.3 43.8 10.7 7.91 2.00 0.814




Apvendix Table 22

Blond Picture nf Animel Number A72--Greup 6

Whole Blond Placma

Red Blood Hemo- Red Blood Meen-Corpus- Mean Cornus- Mean Corpus- Cal- Inorg. Phos- Mag- Ascnrbic
Cell Count globin Cell Vol. cular Volume cular Hemne culer Hemn~ cium phorus ne- Acid

Aze 2lnbin globin Conc. sium

days  M/mo gm % % v’ uug % ng % mg b mg b mg b
395 —— 12.00 29.0 ———— ———— 41.k 11.4 6.35 1.84 eeee
koo — 11.60 29.0 —_— e 40.0 11.6 6.83 2.71 0.koo .
L23 —— 11.75  27.5 _— —_— 42.7 11.3 5.63 2.10 0.8
Ls1 10.55 12.83  32.0 30.3 12.2 bo.1 12.3 7.27 1.90 0.536
L53 10.90 12.90 - —— 11.8 ———— —— —— ———— e
Léo 10.02 12.00 29.5 29.L 12.0 Lo.7 -— —— SR —
467 12.85 12.77  30.C 23.3 9.9 42.6 12.2 6.28 3.02 0.560
L7l 9.C5 11.50 27.0 29.8 12.7 42.6 — ——— ——— ———
LBl e 13.25  31.C ———— — u2.7 ———— —— e m———
Lge g.85 11.67 27.5 31.1 13.2 g2 e _— S
k9 9.5 12.25  29.0 30.5 13.0 42.€ ———— ———— ———— e
501 12.50 k.45 3€.5 29.7 11.7 39.6 12.1 6.19 2.32 0-.521
%08 12.30 12.10 36.C 29.3 12.3 41.9 —— —— mmm mm—em
516 10.70 17.25  L2.0 39.3 16.1 41.1 11.6 £. 50 1.9 ——-ee
522 10.75 13.70  38.C 35.3 1z.7 36.1 11.5 €.L4 1.62 ——eee
536 9.93 13.77  35.0 35.2 13.9 39.3 11.1 €.3 1.04 e
543 10.24 12.83  34.0 33.2 12.5 37.7 10.8 5.95 1.88 -
550 11.02 13.17 32.0 29.0 12.¢ bi.2 11.3 6.1k 1.1 e
557  1p.1c 14.80  35.5 35.0 14.€ 4.7 10.5 5.25 2.21 0.455
56l 10.1% 14.80  37.0 36.5 14.6 40.0 11.4 6.69 1.58 0.495




Appendix Table 23

Blood Picture of Animal Number A76--Greup 6

¥hole Blood ‘ Plagma_

Red Blood Hemo- Red Blood Mesn Corpus- Mean Corpus- Mean Corpus- C2l- Innrg. Phos- Magne- Ascorbic

Cell Count globin Cell Vol. cular Volume culer Femo- cular Eemo- cium vhorus sium Acid
Age _EZlobin globin Conc.
deys M mm’ gn % % u’ uug % rg % ug % mg % mg®
303 ————- 12.50 30.C -—— —— 43.0 11.% 8.68 1.86 _——
317 - 11.43  26.5 -——- -— 43.1 11.3 €.10 1.64  0.336
331 e 12.53 30.0 —— —_— 41.8 13.0 €.69 1.92 0.517
359 8.70 13.25 33.0 37.9 15.2 ho.2 12.3 7.44 2.13 0.496
361 11.45 13.10 20,5 25.8 11.4 Lyl —_— _—
368  10.%0 12.70  30.0 29.1 12.3 42.3 _— — SV ——
375 10.80 132.70 3.5 29.2 12.7 L3.s5 11.€ 7.35 2.20 0.455
382 11.24 14.10 3.5 29.8 12.5 b2.1 —— ——
389 8.42 16.00 39.5 46.9 19.0 bo.s _—— —— —— e
396 9.95 9.83  32.5 32.7 9.9 30.2 -— — — ——
ko3 10.40 .45  33.0 31.7 13.9 43.8 —— — —— e
Lo9 9.90 12.60 30.0 30.3 12.7 42.0 11.4 6.19 1.90  0.467
416  10.80 13.k7  30.C 27.8 1z.5 4.9 — —— -
24 10.86 10.20 26.5 2L L 9.4 38.5 12.7 5.74 1.81 ————
430 10.24 13.17 31.58 30.8 12.9 4.8 10.5 €.u4 1.26  —-eee-
Ly 11.33 13.77  36.0 31.8 12.2 38.3 11.7 6.79 1.77 ememe
ks 10.22 13.60 36.0 35.2 13.3 37.8 12.1 7.71 1.80  —eme-
L458 11.14 13.25 30.0 2€.9 11.9 L ,2 11.8 5.71 1.76 oo
465 9.65 13.43  31.0 32.1 13.9 43.3 11.9 6.4 1.91  0.387
472 9.60 13.77 31.0 32.3 14.3 il b 11.3 8.01 1.7%  0.536

Lo




Apnendix Table 24

Blood Picture of Animel Number A77--CGroup 6

¥hole Blood Plesma

Red Blood Hemo- Red Blond Mesn Carpus- Mesn Cnrpus- Mean Corpus- Cal- Inorg. Phns- Magne- Ascorbdic

Cell Count globin Cell Vol. cular Valume culer Hemn-  cular Hemo- cium vhnrus sium Acid
Age £1n3in glnbin Cenc.
deys  M/mx’ em % % uw g % mg % mg % mg % mg ¥
294 —— 10.27  25.0 —~—— _— .1 11.0 g.12 1.87 ——-
308 —— 9.70 25.5 —— — 38.0 12.2 €.95 1.73 0.433
322 _—— 10.50 25.0 —— —_— 42.0 12.5 €.544 1.99 0.A34
350 7.81 11.40 30.5 39.1 4.9 38.0 11.2 7.4 2.43 0.591
352 -—— 11.67 29.5 —— _—— 39.6 — -— ———— e
359 8.75 12.23 29.0 3.1 14.0 42.2 _—— —_—— —— meeee
366 8.75 11.40 29.0 33.1 13.3 40.0 12.0 7.91 2.36 0.215 4
373 9.07 10.93 27.0 29.8 12.1 Lo.5 — _—— —— e @
380 10.70 11.50 27.0 25.2 10.7 42.6 —— —— e e
387 8.55 10.20 25.0 29.2 11.9 40.8 — —— ———— -
394 8.21 9.33 24.0 29.2 11.4 38.9 —— —— — e
oo 7.25 9.47 24.0 3.1 13.1 39.5 11.8 5.34 1.88 0.498
407 7.50 16.13 25.0 33.3 13.5 Lko.s ——— —— c——— e
4is 8.02 11.43 30.5 38.0 k4.3 37.5 11.8 6.79 1.96  ———--
L21 8.18 11.50 29.9 35.5 14.1 39.7 12.1 5.17 1.18 -
435 7.27 10.87 28.0 38.5 15.0 38.8 10.2 6.58 1.77 —em--
b2 8.u4 11.23  32.0 37.9 13.3 35.1 11.1 7.71 1.83 —-eeo
L49 8.28 11.37 29.9 35.0 13.7 39.2 11.1 6.58 2,20  ---—--
Ls6 —— 13.17 32.5 _— —_— Lo.s 10.9 6.04 1.99 0.463
463 9.18 13.43 34.0 37.0 14.5 39.5 11.5 8.45 2.16 0.544




Apnendix Teble 25

Blnnd Picture nf Animel Number A79--Graup 6

Whole Blood Placme

Red Blond Hemn- Red Blnod Mean Cnrpue- Meen Cnrpus- Mean Cnrous- Cel- Inorg. Phee- Negne- Ascorble

Cell Count ginbin Cell Val. culer Volume culsr Hemo- cular Hemo- cium phorus sium Acid
Age ~ glabin £lnbin Con=z.
deye  M'mmJ gn % % w g 4 mg % ng % mg ® mgk
285 — 10.50 26.5 —_—— —— 39.6 11.0 7.06 2.0€ —_——
299 —— 9.83 25.0 —— -—— 39.3 11.5 €.51 1.92 0.34%
313 _—— 10.50 26.5 — _— 39.6 11.5 8.12 1.76 0.525
341 9.21 11.30 30.5 33.1 12.3 37.0 12.0 7.4k 3.27 0.544
343 7.75 10.93 26.5 3.2 k.1 41.2 —— —— m—— eeee-
350 9.35 11.93 28.0 29.9 12.8 L2.6 -— —— —— e
357 11.35 12.70 33.5 29.5 11.2 37.9 10.9 5.79 1.76  0.439
3Gis 10.90 13.25 33.0 30.3 12.2 40.2 — ——- — e
37 9.3 13.05 3k.0 36.€ ik.c 38.L ———— -—— —— e
378 8.5 10.80 28.0 33.1 12.8 38.6 —— —— -
385 7.40 10.87 25.5 3.5 4.7 L2.€ -—— —_— R
391 7.24 9.70 24.5 33.8 13.4 39.6 11.4 £.58 1.88 0.551
398 9.0 10.87 27.5 28.6 11.2 39.5 —— — —— e
Loé 8.65 12.45 28.5 32.9 144 L3.7 10.8 6.32 2.0 -
L12 7.80 10.80 28.0 35.9 13.8 33.6 10.7 317 1.97 e
L2 5.15 10.50 2.0 35.6 12.9 36.2 9.1 7.L4 1.5  —meme
433 7.59 10.80 31.0 40.8 14.2 34.8 10.9 6.10 1.85  ceeee
Lho 8.i10 . 11.30 7.5 34.0 14.0 41.1 11.2 5.90 225  cmeee
L7 7.80 12.20 31.C 129.7 15.€ 39.4 10.8 5.74 1.96 0-.387
Lk ———— eeeee ——-- -— -— —— 11.0 7.71 2.0z 0.413
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Appendix Teble 26

Growth Hecord by Aninele

CE80 CE81 C68Y4 €711 C71L

Age Wt Age Wt. Ace Wt Are V%, Ace  Wt.
days 1b. deys 1b. deys 1b. days 1b. days 1b.
196 186 180 229 166 1387 84 187 Lo 155
203 193 187 2% 173 383 91 182 56 158
210 203 194 237 180 377 98 194 63 171
217 195 201 241 187 1392 105 190 70 182
224 183 208 256 19%  L4o7 112 199 77 192
231 188 215 245 201 379 119 216 84 206
238 196 222 249 208 396 126 223 91 214
245 290 229 251 215 394 133 247 98 238
252 208 236 253 222 423 140 258 105 252
259 227 243 257 229 425 147 285 112 275
266 222 250 252 236 397 154 289 119 282
272 207 256 248 242 117 161 325 126 314
280 234 264 - 262 25 415 168 330 133 301
288 253 272 274 258 U35 175 358 1o 318
294 238 278 283 264 429 182 356 147 317
302 262 286 287 272  Lh2 189 378 154 335
309 268 293 274 279  Lik 196 383 161 355
315 266 299 292 285 433 203 405 168 373
323 281 307 292 293 L6s 210 W10 175 386
333 307 317 327 303 473 184  L4o6
340 302 324 341 310 463 189 39
347 309 31 357 317 489 196 U425
354 P32 338 362 324 472 203 431
361 345 345 356 331 497 210 442
368 345 352 370 338 500 217 455
375 373 359 392 345 516 224 470
82 377 366  Lo? 352 531

389 392 373 421 359 550

396 1389 320 424 366 549

4o3 423 387 447 373 572

410 434 394  U4sp 380 589

417 443 Lol 470 387 605

paoy 471 4o8 481 394 606

431 480 s 477 Lol 634

438 470 422 498 408 628

L5 460 429 478 45 660

hs2 468 436 Lo h22 642

Lso  sob Ly3 535 L29 675
Le6 500 hso 545 436 667
473 517 kg7 565 L43 713
Lo 513 Ly 561

487 518 k71 580
Loy 515 L78 567
501 528 L85 582
508 3 L92 598

515 587 k99 634



Appendix Teble 26 - Continued

Grovth Recrrd by Animsls

- 101~

c715 c718 €719 c724
Age g, Ape  Wt. Age Wi, Are Vg,
deys 1b. days 1b. days 1b. days 1b.
35 78 Lo 164 22 113 35 89
L2 85 56 168 28 105 L2 96
L9 93 63 185 35 126 Lo 108
56 98 70 195 L2 132 5 115
63 101 77 24 Lo 142 63 128
70 109 84 225 56 152 70 136
77 114 91 242 63 160 77 147
84 118 98 249 70 17 84 163
91 124 105 266 77 180 1 172
98 136 112 269 84 203 100 195
105 133 119 304 91 214 105 196
112 151 126 314 98 228 112 221
119 147 133 303 105 243 119 226
126 163 k0 330 112 259 126 240
133 172 7 3€2 119 275 133 262
140 170 15% 379 126 280 o 272
147 182 163 415 133 295 L7 277
154 194 168 408 140 315 154 288
161 205 175 U435 147 329 160 298
170 216 182 465 156 360 167 306
175 224 189 4éo 161 365 174 320
182 241 196 LRE 168 382 181 339
203 506 175 396 188 363
210 518 18z 419 195 370
217 552 189 426 202 389

29

Bols
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bpoendix Table 26 - Continued

c725 C726 €730 €739

Az Wi. hge Wt Age  Vt. Ace  W4.

deys 1b. days 1b. deys 1b. deys 1Db.
35 133 35 82 o 126 37 120
42 145 42 77 47 139 Ly 128
49 149 L9 76 s 140 51 152
56 167 56 80 61 143 58 160
63 174 63 85 68 149 65 160
70 183 70 94 6 1 72 173
77 197 79 103 82 176 79 188
84 212 8% 110 89 187 86 198
91 224 91 11 98 212 o4 202

100 249 98 119 103 213 101 213

105 2% 105 121 110 228 107 227

112 260 112 137 117 238 114 230

119 266 119 140 124 250 121 240

126 270 126 1% 131 272 128 255

133 282 133 162 138 275 135 263

140 289 140 166 145 281 142 272

147 290 . 146 185 152 302 149 285

154 305 153 196 158 312 156 295

161 311 160 222 165 320 163 300

167 322 167 222 172 345 170 313

174 342 174 239 179 353 178 311

181 349 181 248 186 353 185 335

188 365 188 265 193 373 192 1339

195 373 196 257 200 389 199 351

202 379 203 262 207 397 206 351

209 Lo2 209 266 213 356

217 k10 216 285 220 374 : |

224 113 223 292 227 388 (

230 414 230 292

237 420 237 307

2y 435 2 326

251  Lué 251 335

258 450 258 319

265 472 267 320

272 480 272 3w

279 492 280 355

286 =500 287 356

293 510 294 390

301 500 301 383

308 530 308 400

315 539 315 413

322 525 322 428

329  skk 329 436

336 561 |

343 581

35% 598
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Appendix Table 26 - Continued

C741 C7L2 C7L4 C749
Aze Wt Are  Wt. Aee V%, Are Vit
daye 1b. days 1b. dsys 1b. days 1b.
35 132 35 134 14 95 77 205
42 148 b2 143 21 105 8 220
o 160 4o 158 28 118 91 233
56 166 5 17 35 124 99 244
63 178 63 179 42 130 106 254
70 182 70 191 b9 142 112 275
78 193 78 203 57 144 119 282
85 182 85 218 64 149 126 306
91 203 91 235 70 157 133 312
98 215 98 240 77 159 140 329
105 234 105 270 8k 172 147 347
112 249 112 281 91 172 154 360
119 262 119 300 98 187 161 373
126 267 126 315 105 188 168 389
133 287 133 335 112 200 175 4o
140 286 10 340 119 197 183 424
147 303 L7 356 126 207 190 406
154 319 154 388 133 207 197 W
162 324 162 Lol 41 215 204 443
169 342 169 393 148 223 211 475
176 341 176 425 155 241 218 500
183 360 183 431 162 250 225 511
190 362 190 467 169 240 232 523
197 372 197 498 176 253
204 386 204 511 183 262
211 413 211 527 190 288



Appandix Table 26 - Continued

A?2 A A75 _ A76

Aee Wi, Age  Wt. Age  Wt. Aza  Vt.
days 1b. deys 1b. deys 1b. dsys 1b.
399 547 375 23 327 423 307 W7
ko6 515 382 442 PB4 434 3 451
413 485 389 453 341 448 321 471
420 551 396 Luo 3u8 417 328 437
427 559 k3 430 355 443 335 471
434 565 Llo 449 362 431 342 U465
Ll 575 b17 473 369 458 349 472
uu8 582 ol 463 376 465 356 500

k55 593 k31 h96 383 u66 363 499
462 634 438 532 3% 507 370 532

Léo 670 445 560 397 531 377 543
476 656 bs2 565 Lok 530 384 529
483 694 bsg 572 K11 536 391 572
Loo 697 466 593 418 565 398 578
L97 €85 73 592 425 550 hos 560
o4 691 480 597 432 580 K12 596
511 720 ug7 621 439 €01 419 621
518 736 Lol 620 L6 581 426 637
525 716 501 681 Ls3 623 b33 653
32 722 508 603 L60 595 Lo 612
539 695 515 €15 467 655 b7 626
M6 731 522 609 oy 643 Lshh 630
553 730 529 623 481 636 u61 649
560 721 536 623 488 658 468 661

567 733 su3 €37 495 693 k75 681
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Appendix Table 26 - Continued

A77 A78 A79 AFQ

Ape  Wt. Age V&, Age Wi, Ara Vb,
deys 1lb. dsys 1b. days 1lb. deys 1lb.
298 439 296 457 289 360 232 409
305 432 303 456 206 358 239 428
312 460 310 470 303 374 246 h4s
319 422 317 432 310 352 253 430
326 457 324 460 317 363 260 U455
333 45 Bl Lok 324 389 267 489
340 466 338 401 331 396 274 508
347 465 345 498 338 394 281 L97
354 496 352 509 345 LO7 288 525
361 503 359 545 352  L42 295 555
368 540 366 569 359 L4o 302 580
375 547 373 564 366 45k 309 580
382 551 380 604 373 467 316 589
389 556 387 597 380 481 323 600
396 600 94 602 387 500 330 615
403 571 4ol 619 394 %05 337 €24
blo 597 4o8 645 401 546 44 654
L7 612 his 639 408 539 351 621
holh, 627 422 636 415 533 358 672
431 580 429 631 422 526 365 681
L38 594 436 623 429 575 372 655
s 577 443 637 W36 556 379 652
Lbs2 592 ksp 660 L3 567 386 656
Ls9 635 Lsy €Eh4s hso 574 393 691
W66 680 Leh 662 57 609 koo 711
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Appendix Table 27

Compoarison of Body Weight with the Rnagesdele Stendard - Groups 1, 2, 3, and L.

Animal Veizht Weight
Number Breed Sex Are Actus) Std. Age Actus) Std. Supnlement

deys 1b. 1b. deys 1b. 1b.
Group 1
0718 BI' L S" . }'{ LP9 16“" - ?17 552 - o — —— - o

€719 Ayr. M 21 113 95 189 426 338 ~——

C7z4  Jer. 35 89 82 209 Lok 325 @ -

M
C742  Hol. M 35 134 132 211 527 458 ——
M

c7h9 Guern. 77 205 132 232 523 386 ———
Group 2
C715 Jer. M 35 178 g2 L2 €5 88 —
42 85 88 182 241 285 Co

C739 Hol. M 37 120 134 5 154 155 ——
53 1% 155 227 388 489 Co

c7h Hol. M 35 132 132 133 287 298 Co
133 237 298 211 413 458 Co & Te

C7Lk hol. M 1k 95 108 29 119 124 _——
29 119 124 190 288 L18 Co

c711 Hol. M 84 187 196 g8 18 211 ——
88 184 211 158 310 353 Co & Sulfa
158 310 33 210 W10 436 Co

c725 Hol. M 35 133 132 5 152 151 ——
5 152 151 165 317 368 Co & Sulfa
165 317 368 35 598 " 722 Co

€730 Hol. M bo 126 138 k7 139 147 ——
L7 139 147 61 143 166 Co
61 143 166 163 318 363 Co & Sulfa

143 318 363 207 397 450 Co

C714 Fol. M Lg 155 150 8y 206 204 ——
84 206 204 123 300 276 Sulfa
123 300 276 224 470 483 Co

C726 Eol. F 3 82 118 57 81 144 ——
57 81 144 182 250 359 Sulfa
182 250 359 329 436 592 Co
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dopendix Teble 28

Comparison of Body Weight with the Rngedele Standnrd--Grouns 5 snd 6

Animael Velght Weight
Number Breed Sex Are Actual Std. Age  Actual Std. Sunnlement
days 1b. 1b. deys 1b. 1b.
Grouwp 5

A73 Hol. 375 433 €52 431 L96 720 —
L31 496 720 543 637 848 ——

A75 Hol. 327 L3 539 383 L66 662 ——
383 Leg 662 Los 693 796 ——

A78 Hol. 296 Lsy sh6 352 509 622 @ ——eee
352 59 622 Lel 662 763 —

A0 Hol. 232 Lo9 448 288 525 535 —
288 525 535  Loo 711 682 oo

Group [

A72 Hol. 399 s7 681 Lss 593 752 —
k55 593 752 567 733 875 Co

A76 Hol. 307 W71 562 363 499 636  ——m-
363 hog 636 L7s5 681 776 Co

A77 Hol. 298 k39 sh9 34 196 624 ——
354 Log 624 L66 680 765 Co

A79 Hol. 289 360 36 345 Lo7 613 ——
345 Lo? 613 L g7 609 754 Co




