








Abstracts

NUTRITIVE VALUE OF MILK

Milk is the oldest food knmin to man; it receives no less

than forty-four references in the Old Testament. Both

human and cow’s milk supply basic caloric and protein

requirements in infant feeding, and the latter provides an

excellent nutritional source for adults. Interesting data

concerning hypogenesis in a lactating patient indicates

that in addition to forming fats de novo the mammary

gland ma�’ secrete fats resembling those found in human

depot fat.

The Fatty Acids of Human Milk. IL Alterations
Produced by Manipulation of Caloric Balance and

Exchange of Dietary Fats. W. Insuhl, Jr., J. Hirscim,
T. James and E. H. Ahrens, Jr. J. Clin. Invest. , 38:
443, 1959.

A twenity-thiree �ear old white woman was adimmitted

t(I time hospital (Iii the fifth postpartum day ; sime re-

mimaimied ummder mmmetabolic ward conditions for sevemm

weeks omi a liquid formmmula. Time breast mimilk output was

(leterimmimmed by weighirmg the baby immediately before
and after eacim nursing. At time end of a dietary period,
umilk was collected and sanmpled.

Lactation was established by the ninth postpartunm

day, and time daily immilk production averaged 723 gmmm.

It was found timat the fatty acid conmposition of hunmami

breast immiik could be radically altered without affecting

time volume or time fat output in the milk. During en-

erg)’ equiiibriummm, milk fat closely resemmmbled dietary
fat. However, when insufficient calories were fed, the
nmilk fat approached the composition of human depot
fat. These fiumdings indicate timat dietary fatty acids

are readily trausporte(l into milk fat, but that when time
depot fat iLLS t(I be used for emmergy the fatty acid ex-

cretiomi iii the nmilk parallels that of its source. ‘Wheim

excess calories (noimfat) were fed, time mimilk showed a
striking immcrease iii laurie an(i mnyristic acids aimd a

mmmarked declimie of all polyenoic acids. Synthesis of

fatty ��cids in the breast appears to be promoted wheim
excess calories are fed, and the accumulation of C12 an(i

C14 aci(ls iii the mmmiik suggest that mammary fatty acid

synthesis differs imm several iimmportant respects frommi
extrammmamimmmmar�’ depots. S. 0. WAIFE

The following investigation demonstrates that the fat

content of n,ilk can be lou’ered by manipulation of rations.

This ui/I not be a popular study among dairymen.

Production of Low-Fat Milk. I. Effect of Quality

and Quantity of Concentrate on the Volatile Fatty Acids
of the Rumen and on the Composition of the Milk.
J. C. 51mw, R. R. Robinson, M. E. Senger, S. Laksh-
iiiaiiaii amid 1’. R. Lewis. J. Nutrition, 69: 235, 1959.

Time principal objective of this study was to develop

rations that would consistently effect a decrease in the
fat coimtent of mmmiik. Other workers had simown that the
fat comitemit of milk caim be depressed by feeding low

r(Iugimage ratioims, an(l that this depressive effect is as-

sociated with lowere(l production of acetate in the rumen
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an(l ilicrease(l pro(iuction (If propiommate. Four breeds
of coves were Use(l. \‘arious co:mcemmtrate immixtures were

prepare(i froimm bread, 1)(Itat() imme�ml, cooked polished

rice, corn mmmcmiiand other cereals, brewers grains, bran,

dry skinm milk, amid varyiimg prop(Irtioims (If alfalfa imay.
Wimite bread was used iii some feedimmg studies because

of earlier field observations implicating bread in con-

nectionm witim 1(1W-fat nmilk. Runmen fluid was obtaiimed

for ammalvsis at imitervals about five imours after feeding.

Four (iiets ��‘ere tested : ( 1 ) higlm protein commcentrate
plus 4 poummds alfalfa imay daily ; (2) white bread, with

ImmOliisseS plus (1 to 7 pounds of imay ; (3) 1(1W protein comm-

centrate plus 4 pounds imay ; (4) low pr(Iteilm plus 12

Pouimds of alfalfa.
I)iet 2 causes a sigmmificant reduction in time per cemmt of

fat mi time nmilk as commmpare(l with time other three diets,
anmoimg which mm differences were apparemmt. Durimmg

time feedimmg period total mmiilk production decreased in all

groups; group 3 showed time greatest reduction, group 1,

time least. Analyses of rumimeim saimmpies showed imigimest

acetic aci(i iii group 4, lowest iii group 2 ; in propiommic

acid, imighest iii group 2. Time reductiomm in rumen acetate

seems to be immmplicated iii iowerimmg time percemmtage of

fat iii time nmiik. (It is mioted timat acetate hmas beeim

(iemmmonstrated t(I be a precursor (If time lower fatty acids.)

Milk solids, nomifat, remnain relatively constant regard-

less (If diet. FRANK E. RICE

Vegetable oils substituted for butterfat in the diet of

calves produces a nuniber of undesirable effects.

Some Effects of Feeding Various Filled Milks to
Dairy Calves. I. Physical Condition and Weight
Gains, with Special Reference to Low-Fat Rations. R

S. Adammms, T. \V. Gulhickson, J. E. Gander and J. H.
&umtter. J. DairySc., 42: 1552, 1959.

Previous studies have establisimed timat higimiy mm-

saturated vegetable (his adversely affect growth amid

physical commditiomms wimeim used as suh)stitutes for butter-

fat iii time diet (If dairy calves. Iii time preseimt experi-

imments, filled mimiiks were prepared bs imommi(Igeimizing time

various test fats at a 3.5 per cent level iimto pasteurized

skiimm mmmilk, �vimich in soimme cases had been fortified �vitim

nonfat milk solids. Mimmerals and vitamins were added

as required. Observations were Iima(ie On 1St) calves.

\Vimen comm oil-filled mmmilks were fed, there resulted

marked diarrhea , various svnmpt(Inms of ummtimriftiimess

includimig susceptibility to infections, imiuscular iii volve-

memmt an(l early deatim. Timese observations were i:m

marked c(Iimtrast to time results from feedinmg whole milk,

or filled milks commipounded fronm imvdrogenated corn oil,

Imydrogenate(i cottonseed oil, lard, or blends (If hmvdro-

genated cottonseed oil amid sovbeaim oil, or a butter oil-

filled milk. Time presenmce of 0. 1 to 0. 15 per cent butter-

fat in time fortified skimmi nmiik ration was sufficiemmt to

produce im(Irmmmal growtim ammd physical commditiom:s in calves

fronim fourteen days up to ninety days of age. ( Note
that (luring time first fourteeim days of life the calves had

beeim receiving colostrunm ammd whole milk. ) Time daily
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656 Abstracts

growth rate of animnals omm a filled mnilk prepared from

fortified skim zimiik and the mixture of hydrogemmated

cottonseed oil aimd soybean oil was unusually high, even
greater than the growth rate of time animals on whole
milk or fortified skim milk. Suppiemimentation of the

corn oil diets with higim levels of tocopherol preveimted

the development (If nmuscular invoivenment but did not

improve weight gains. It is concluded that “time iii-

elusion of corn oil in the diet depresses growth in some

milanner. “ FRANK E. RICE

Some Effects of Feeding Various Filled Milks to
Dairy Calves. II. Fecal Characteristics and Diges-

tibiity Data. P.. S. Adanms, J. E. Gander, T. W. Gui-
lickson and J. H. Sautter. J. Dairy Sc., 42: 1562,

1959.

‘ ‘ Filled nmilks’ ‘ prepared i)y homnogeniziimg various

fats at the 3.5 per cent level ilit(I skinm mmmilk were fed to

calves. Corn oil-filled milks iimduced severe diarrimea,

which was not reduced by dietary supplementation

with tocopherol. Dry mimatter digestibility coefficients

for the corn oil-filled mmmiiks were lowest of all. There

were no significammt differences betweemm time (Itimers, imv-

drogenated corim oil, butter oil or lard.

Feces of amminmals fed skim nmilk with no immore timan 0. 1

per ceit fat contained 5.36 per cent fat on time dry mimat-

ter basis. This figure, assuimmed to be metabolic fecal

fat, was deducted from time total fat excretion in cal-

culating fit digestibility. Fat digestibility data show

that butter oil is superior to that of the otimer fats.

Studies of fecal fats showe(l about the sammme partition

between neutral fat, 5(I��5 and free fatty acids, whether

the animals were on a fat-free diet or one coutaummg

butter oil. The partition pattermm on feedimig any of time

other fats was significantly differemit. Time fecal fat

from the fat-free and butter oil diets analyzed imigimer in

neutral fat ammd lower in soaps timan wimeim ans’ of time

other filled milks were fed. FRANK E. RICE

Some Effects of Feeding Various Filled Milks to
Dairy Calves. III. Blood Plasma Tocopherol and
Vitamin A. Levels, Diet Storage Effects, and Evidence

of Toxicity. R. S. Adams, J. E. Gander, T. \V. Gui-
lickson amid J. H. Sautter. J. Dairy Sc., 42: 1569,

1959.

The commtimmued feeding of comm oil-filled mmmilk to calves

resulted in lowered blood plasma levels in both to-

copherol and vitamin A. Lowered blood tocophmerol

levels also were observed wheim feeding larch-filled milk,
or a ration containing butter oil which had been pre-

pared from oxidized butter. Plasma tocopherol levels

could be raised by supplementing the corn oil and lard

diets with tocopherol. Storage of corn oil-filled milks

caused rapid reduction in tocopherol coimtent ; in one

sample 42 per cent was lost in seven days. The feeding

of such samples to young calves had a detrimental

effect, possibly due to the presence of peroxides formed

during storage. FRANK E. RICE

Reviews of the Progress of Dairy Science. Section
D. Nutritive Value of Milk and Milk Products. W. A.

McGiiiivray and J. W. G. Porter. J. Dairy Res., 25:

344, 1958.

This is a review of time literature from January 1956 to

January 1958, mainly on milk fat, milk protein, vita-

nuns and nmilk in infant mmutritiomi amid immcludes 263

references.

A preponderance of evidence suggests that there is no

significant difference between the mmutritionai values of

raw, pasteurized and sterilized milk, altimoughm �miie

investigator reported greater weigimt gaimms in

feeding ra�v mimilk t(I rats. In infant mmutrition, time

authors draw the fohlowimmg cormciusion from their re-
view of th extensive literature : “him gemmeral, recemmt

work would seem t(I support time previous conclusions

that a number of artificial nmilks are, for all practical
purposes, in no way imutritionally iimferior to imummman

immilk time conflicting results being attribut-

able largely to the differemmt techniques emnpl(Iyed, sonic

immethods not mmecessarily nmeasuring nutritive value aimd

others beimmg susceptible to factors emmtireiv ummreiated to

the diets fed. ‘ ‘ Special attention is given to time iitera-

ture on the effect of sterilization by heat, and by radia-

tion, on the biological value of milk proteins and omi time

availability of the lysine.

Publications are reviewed wherein milk fat imas beemi

compared with other fats from time points of view of

digestibility, absorption rate, growtim action, (legree of

saturation of the fatty acids, blood cimolesterol levels.

related to diet and such. Time authors fimmd it difficult

to speculate on the sigmmificance of some of the findings.

A dietary iimterrelationship between mmmilk fat and immilk

carbohydrate (lactose) has been deniomistrated to be
more favorable than when corn oil amid lactose are fed

together. FRANK E. RICE

.4 n optimum level (if dietar�’ f.it for the production of

enzymes by lactating women has been demonstrated. This

,nay be related to the caloric requirements for svntl,e.cis of

these protein factors.

Relation Between Dietary Fat, Fat Content of Milk

and Concentration of Certain Enzymes in Human Milk.
M. G. Karmarkar and C. V. Ranmakrisimnan. J.

Nutrition, 69: 274, 1959.

Sixty lactating wonmen in mmormnai lmealthm living in and

around Baroda, India, and in about the sanme lactatiomi

period (three to four months), were time subjects (If this-

study. Milk samples were collected uniformimly at

about 3 P.M. Dietary fat intake averaged 60.54 gui.

per day as compared witim groups receiving 37.43 and

18.36 gmmm.per day. The milk produced was signifi-

cantly higher in fat, and in hipase, esterase and alkaiiime

phosphatase activity. Milk produced by imi(Ithers’ with a.

fat intake averaging 88.98 gm. per day was mmohigher in

fat content, nor was the lipase, esterase or alkalimme-
phosphatase activity significantly higher. Acid phos-
phatase declined steadily with increasing fat intake. It
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Abstracts 657

was observed that neither dietary protein nor milk pro-

tein affected time activities of these enzymes.

FRANK E. RIcE

The importance of trace elements in human nutrition is

now widely appreciated. Further studies of these factors,

as they exist in milk, as one of the most widely used foods

are essential.

Trace Elements in Milk. A Review. Parts I and II.

J. G. Archibald. I)airy Sc. Abstr., 20: 711, 799, 1958.

At least two factors have tended to turn attemmtion to

trace elements iii recent years : ( 1 ) discovery of time him-

portance they play in metabolism as constituents of

body pignmeumts, emizyines and hormones, important

especially to time yoummg of all species; and (2) constant

refimmenment of mnetimods (If analysis. Timis is a critical

review, with 194 references, of our present kimowiedge

with respect to alumiminumn, arsenic, barium, boron, bro-

mine, mangamiese, molybdenum, nickel, radium, rubi-

diumim, selemmiunm, silicon, silver, strontium, timm, titammium,

vanadiumim amm(l zinc.

Data omm huummaim mnilk are reported, ammd time mmmilk of

other species, as well as the cow. Figures are given on

variations betweemm coiostrumn amid milk, and on time

effect of suppiemmmemitimmg the feeds with salts of time trace

elements.

Referemmces to time iron commtent of milk outnummmber

timose pertaining to any other elenment. Wimiie iron is

present normally iii the cow’s milk as drawmi (average

0.45 p.p.nm.), more is found in mimilk whicim has passed

through a processimmg plant. At best cow’s mmmihk must

be considered a �O(I� dietary source of iromm. Human

milk generally is foummd to run omily a little higher (aver-

age 0.8 ppm. ). More zinc has been foummd in mnilk

timan any of time otimer trace elements. Human milk

averages 4.4 ppm. , normal cow’s milk 3. 7 p.p.ni. Milk

that has been in contact with galvanized surfaces may

run very high in zinc. Cobalt is present in the mmmiikof
ruminants wheim it is in the ration. Microbiological

conversiomm to vitammmimm B12 takes place imm time digestive

canal of these animals. Copper is normmmaliy in cow’s

milk, time average being 0.13 p.p.nm. Hummmn nmiik

averages 0.5 pp.1mm. In commmmercial processimig, the

milk picks up additional copper from phammt equipmmment

and containers. Cow’s mniik averages 0.15 ppm. of

fluorine. The anmoummt in the milk can be raised sig-

mmificantly by giving the cow large doses of fluorimme either
imm feed or drinking water. This has been suggested as

a nmeans of bringimmg timis importaimt elemimemmt into time

diet of those in wimomn it would do the most good amid

more readily timaim through the water supply. loclimme imm

cow’s milk averages 0.04 ppm., somnewimat more in

immilk produced immcoastal areas than in central areas.

Manganese is present normally in cow’s mmmilk, aver-

age 0.03 ppm. Omme investigator reports lOt) to 150

ppm. of manganese in the ash of human milk. Molyb-

denum is normally in milk as well as blood, bile and
eggs. The element has been found to be associated
�ith the enzyme, xanthine oxidase.

The authors conclude timat the values reported in time
literature of trace eiemmiemits other than those recorded

herein, are too scanty and variable to justify averaging.
Except for copper and iron, the effect of feeding supple-

nments (If each specific element increases the amount of

that element in the milk. Response to feeding time other

elements varies from slight to very mmmarked. Colostruni

of all species contains more of any trace element than is

found in the “normal’ ‘ milk.

Differences of opinion prevail as to the form in
which the trace elements exist in milk. It is generahiy

agreed that they are linked in organic complexes, per-

haps “chelated. ‘ ‘ Timere is evidence timat iron and cop-

per are protein-bound and that the protein-metal conm-
plexes are adsorbed on the surface of the fat globuies.

FRANK E. RICE

Distribution of Natural and Added Copper and Iron

in Milk. R. L. King, J. R. Luick, I. I. Litman, W. G.
Jemmmmings and W. L. Dunkley. J. Dairy Sc., 42: 780,

1959.

Earlier studies have occasionally immdicated that copper

amid iron naturally occurring in nmilk is predonminammtly

a part of the proteimi that surroummds the fat giobuies,

i.e. , in the cream (If the milk, whereas copper ammd
iron that have their origin from direct additiomm, may

be expected to be found in the skim milk fraction. The

present investigators undertook to obtain evidence on

these points using nmodern radioactive-tracer technics.

Radioactive copper amid iron were ( 1 ) imifused imito time

jugular vein of cattle (“natural” copper and iron in

the milk results fronm timis treatment)and (2)added to time

warm milk inmmmmediately after being drawn. The immilk

was then centrifuged ; both the skim milk and cream

were further fractionated.

Natural copper favored the fat phase of the milk.
From 10 to 35 per cent was found to be associated with

the washed fat giobuies. The membrane surrounding

the fat globuies contained fifty times as much natural

copper per 1 per cent of protein as in the casein and wimey

proteins. Natural iron also was highly concentrated

at time fat globule surface. 0mm the other hand, of the

added copper only 2 to 3 per cent appeared in the fat

globule membrane, amid none of the added iromi.

The findings have some significamice in comparing the
nutritional value of whole nmilk and skim milk, the
former having the advantage in retaining nmore of the

copper and iron found naturally in milk.

FRANK E. RICE

GLUCOSE, FAT AND THE LIVER

The release of glucose from hepatic stores of glycogen in

response to hypoglycemia -is one of the important mech-

anisnis in the maintenance of normal blood glucose levels.

Experimental preparations have indicated the probability

of an increased secretion of glucagon and/or epinephrine

in promoting glycogenolysis under these conditions.

However, the continued intraportal infusion of insulin,
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either endogenous or exogenous, appears to inhibit glucose-

6-phosphatase activity resulting in a reduced rate of glu-

cose release creating hypoglycemic unresponsiveness until

insulin effect is terminated.

Effect of an Insulin Infusion on Hepatic Output of

Glucose. M. B. Fine and R. H. Williams. Am. J.

Physiol., 198:645, 1960.

Catheters were placed in the hepatic and portal
veins of normal dogs and were maintained for varying

periods of time. With these animals in an unanesthe-

tized state, and recovered from the acute effects of the
catheter impiantations, infusions of small amounts of

iimsulin were made slowly into the portal vein and the

hepatic output of glucose was deternmined. It was
commciuded that, under the experimental conditio:ms, in-

suiin did not significammtiy depress the hepatic output of

glucose but that it did inhibit the hepatic response to

hypoglycemia. The hepatic glucose output during the

infusiomi was similar to control values, but there was a

mimarked rise in glucose output followimmg the cessation

of the infusion. AUTHORS

Effect of Insulin on Hepatic Blood Flow in the Un-

anesthetized Dog. W. C. Shoemaker, R. Mahier, J.
Ashmore and D. E. Pugh. A ni. J. Physiol., 196 : 1250,

1959.

Time immediate and direct effect of intraveimously or

immtra-arterially admninistered insulin upon hepatic blood

flow was studied in unanesthetized dogs whose hepatic

vessels had been previously catheterized. Comparison

was nmade between two dose levels, 0.1 or 0.2 unit/kg.

and 1 unit/kg. , the latter being infused over a thirty-

minute period. At time 0. 1 or 0.2 unit/kg. range, there

was no imnmnediate statistically significant increase in

flow. Sporadic increases iii flow occurred in about half

the ammimals during the recovery phase of the hypogly-

cemmmia (twenty t(l forty-five miminutes after the admimmis-

tration (If insulin). At time 1 unit/kg. level, insulin

produced a definite increase immhepatic blood flow whicim

reached its mnaxinmum at fifteen minutes. These

cimanges imm flow were interpreted as secondary effects

to time insulimm-immduced hypoglycemia . AUTHORS

Effects of Glucagon and Tolbutamide on Glycogen in
Isolated Perfused Rat Liver. L. L. Miller, J. E.
Sokal and E. J. Sarcione. A ni. J. Physiol., 197 : 286,

1959.

The glycogemm commtemmt of time isolated perfused liver

taken fronm fed norimmal rats is remarkably stable for
timree to six imours (Am. J. Physiol., 195: 295, 1958) amid

thus affords an isolated system for studies of the effect

of various agents on glycogen synthesis and glycogen-

olysis. The effects of giucagon and toibutamide in this

system are described. Giucagon given by continuous

infusion (30 to 225 �g./hour) caused prompt glyco-

genolysis, with blood glucose concentrations rising to

levels as high as 970 mmmg. per cent. Hyperglycemia of

600 to 7()0 mg. per cent did mmot inhibit the glycogeumo-
lytic action of giucagon ; however, at glucose levels oh

800 to 1,000 mg. per cent givcogenolysis did not pro-

ceed to conmpletion. High concemmtrations of tolbuta-

amide, immaintained before ammd (luring the administration

of glucagon, failed t(l inhibit the glycogeumolytic action

of the latter agent. AUTHORS

Does a Glucose Load Inhibit Hepatic Sugar Output?

C’4 Glucose Studies in Eviscerated Dogs. R. Steele,

J. S. Bisimop and R. Levine. Aiim. J. Physiol., 197: 60,

1959.

A sequence of changes in plasmmma glucose specific activ-

ity is observed in intact dogs when a large amount of Cm2�

glucose is injected intravenously following the tagging

of time circulating glucose by an injection of a mninute

amount of Ci4�glucose. Similar cimammges are observed

when the same procedure is applied to eviscerated dogs

in which the plasma glucose concentration is being

maintained by a continuous infusiomm of Ctm2-glucose,

this infusion beiimg continued uncimanged after the Ctm2-
glucose load is given. These results show that inhibi-

tion of hepatic glucose output is mmot time ommly or the

necessary explanation for the cessatiomm in time exponen-

tial fall of plasma glucose specific activity which is

seen in the intact dog following an intravenous load ot

CuI�glucose. An alternative explanation of the effect
is offered which is based on the slowness of mixiimg of
the injected Ctm2-glucose load with a part of the body

glucose pool. AUTHORS

The production of fatty acids and cholesterol by liver

tissue requires hydrogen ions derived fronz reduced tn-

phosphopynidine nucleotide ( TPNH). The principal

source o.f TPNH is provided by the oxidalive pathway of

glycolysis. A ninials maintained on high fat diets mani-

f est hrw rates of lipogenesis as glucose utilization is re-

duced.

Influence of Diet on Utilization of Glucose and In-
corporation of Acetate�l_Cum into Liver Fatty Acids and

Cholesterol in Rats. J. Christopime ammd J. Mayer.

.4m. J. Physiol., 197: 55, 1959.

A commmparative study of glucose utihizati(Imm, insulin

sensitivity and in viva incorporation of acetate-Ctm4 iumto

liver fatty acids and cholesterol was conducted in nmale

adult rats. These aninmals were mimaintained for four

weeks on three high carbohydrate diets (glucose, fruc-

t(lse (Ir galactose), a high protein diet (casein), a high fat

diet (lard) or Ralston Purina laboratory chow. Glucose

utilization was high in rats on time glucose diet and low imm

those on time fat diet. Incorporation of Ctm4 into liver

fatty aci(iS was very high in rats on time fructose diet,

high in rats on the proteiim and glucose diets, low in rats

on chow, and very low in rats omm time fat diet. Incor-

poratiomm of C’4 into liver cimolesterol was relatively high

in rats on chow and relatively low imm those on the fat

diet. Glucose utilization in prefasted states and imm-
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corporatiomm of acetate into liver fatty acids iii fed

states were roughly parallel in rats on various diets, but

no correlation could be noted between glucose utiliza-

tion and acetate incorporation into liver fatty acids on

the one hand and incorporatiomm of acetate into liver

cholesterol on the other. AUTHORS

Effects of Cold Acclimation on Hepatic Carbohydrate
and Lipid Metabolism. J. M. Felts and E. J. Masoro.

.4nz. J. Physiol., 197:34, 1959.

The acclimation of rats to low environmental tem-

peratures was foumid to alter the hepatic metabolic re-

sponse to fasting for omme day at 0 to 2#{176}C. Liver glyco-

gen was stabilized, fatty infiltration of the liver did mmot

occur and liver slices were better able to oxidize ace-

tate-i-C14 and palmnitate-1-C’1 to CI4O2. These results

provide aim excellent exanmple of an acclimation process

occurring at the molecular level. AUTHORS

Relationship Between Choline-Deficient Fatty Liver
and Chronic Alloxan Diabetes in Rats. A. M. Coimen.

Ani. J. Physiol., 198: 637, 1960.

Choiimme deficiemmcy in chrommic alloxan-diabetic rats

resulted iim (leteri(Iration of the diabetic state. 1mm

ailoxan-diabetic rats fed a choline-deficient diet time
fatty infiltration of the liver was less than in nondiabetic

rats on the same diet. Immsulin admninistered to alloxan-

diabetic and nondiabetic, choline-deficient rats further

decreased the imepatic fat content and improved time

diabetic state in time fornmer. Administration of immsuhimi
during life caused a marked immcrease of fatty acid syn-

thesis in liver slices from botim choline-fed and cimoline-

deficient, alloxan-diabetic rats. Substitutimmg fructose

for starch in time choline-deficient diet failed to immcreasc

time hepatic fat (If the diabetic or time nondiabetic ammi-

mais. The decrease imm hepatic fat following time ad-

ministration of insulin to cimohine-deficiemmt, ahioxan-

diabetic rats is apparently due to aim extrahepatic effect

of insulin, for it occurs despite the increased synthesis

of fat in the liver induced by insuiimm. AUTHOR

Deposition offat within the livers of obese subjects and

of polyp/magic experimental animals has been demonstrated.

The well known lipotnopic effects of choline and casein do

not prevent lipid infiltration associated with obesity.

Hepatic Lipid Produced by Polyphagia in Albino

Rats. Relationships to Dietary Choline and Casein.

J. S. Meyer and W. S. Hartroft. Am. J. Path., 36:

365, 1960.

Iii young nmale Albino rats polyphagia and obesity

were produced by c-lectrocoaguiation of the vemmtro-

mmmedial nuclei of the hypothalamus with time aid of a

stereotaxic instrument. In the first experinmental

group (rats weighing 1 17 to 148 gm), the effect of

dietary choline was studied in thirty-mmine rats operated

upon and fourteen rats not operated upon which were fed
a semmiisynthetic diet supplemented with 0.05 or 0.5 per

cent choline chloride, respectively, for about two months.
1mmtime second experinmemmtai group (rats weighing 155 to

275 gm. ), the additional effect of increased amounts of

casein was tested iii forty-nine rats operated upon amid

ten not operated U�Ofl which were fed a stock diet or a

diet commtaining 20 per cemmt casein, respectively, with a

supplement of 0.5 per cent choline. Only the rats that

were operated upon becanme polypimagic and about 50

per cent were obese.

At necropsy, hepatic lipid content (wet weight) and

total lipid commcentration of the carcasses were deter-

mimmed and the distributioim of fat iii the liver was

studied with the light and the electron microscope.

Obesity was associated with hypertrophy and fatty

change of liver cells. The fat consistently accunmulated

in the periportal areas of time liver lobules in the forum of

droplets in cytopiasimm and nuclei, while the cells retained

their polygonal shape. Time anmoummt of fat sometimimes

was as much as 47 per cemmt of the wet weigimt of the

liver. The mnicroglobules of fat failed to coalesce or to

be extruded tO form fatty cysts as seemm in choline-defi-

ciemit rats. The liver cells of polyphagic rats were thus

capable of storimmg large amounts of fat without cell

injury as occurring in choline deficiency. Time lobular

distribution of fat differed also from that iii choline

deficiency immasmnuch as in the poiyplmagic rats fat was

deposited first in portal areas rather than pericentrallv,

and cells about the central vein remained to some degree

unaffected even in time presence of advanced fatty met-

amnorphosis. Neither a imigh commcemmtration of cholimme

Ii(I� the supplemnemmt of caseimm decreased the fatty

cimange or altered its pattern of depositiomm in time liver

cells.

The observatioums indicate that higim caloric intake did

not increase time chmohne requirenmemmts in yoummg rats, amid

timat progressive accumimulation of periportal lipid could

be prevented by choline or casein supplenments.

M. SILmIERBERG

Protection against hepatic lipid infiltration and hemor-

rhagic renal changes induced by choline deficiency is pro-

vided by the administration of linoleic acid and by diethyl-

stilbesterol. The effect of these substances upon choline

inetabolisni requires further investigation.

Incorporation of Exogenous Choline into Liver and

Biiary Phospholipids. F. Nakayama and C. G. Johmms-

ton. Am. J. Physiol., 197: 327, 1959.

Since choline is aim essemmtial part of biliary phospimo-

lipid, which has a definite effect on lmolding cimolesterol

immsolution iii bile, time immcorporation of exogenous choline

into liver and biiiary pil(Isphoiipid has been studied us-

ing choline-methyl-Ctm4 amid silicic acid column chro-

matography. Exogenous choline is demonstrated to be

rapidly incorporated into liver lecithin, sphingommmvelin

and biliary lecithimm. Immdirect evidence is presented

simowing timat bacterial degradation of choline iii the

intestimme is not likely responsible for the urinary excre-

tion of large amnounts of trimethylanmine after the oral
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adimministratiomm (If chohimme. The choline portion of in-

gested iecitimium is metabolized similar to free choline:

ingested lecithin, which is absorbed as such from the

intestine, will remain in gemmeral circulation for a comm-

siderable iengthm of time. AUTHORS

A Substance in Liver Which Inhibits Thymine Bio-

synthesis by Bone Marrow. J. S. Dinnimmg and L.

\Viles. Science, 129: 336, 1959.

Duplication of deoxyriboumucleic acid (DNA) must

occur imm the cycle of cell divisiotm. In certain tissues

timere must exist some mechanism for the control of the

nmitotic rate. It, timerefore, seenmed possible that there

mmmigimt exist in tissues naturally occurring inhibitors (If

DNA bios�’ntimesis which timen would be mimitosis inhibi-

tors. Rabbit bone nmarrow imonmogenates om cell sus-

pemmsiomms were incubated witim sodiunm formmmate-Ctm1, aimd

time incorporation of the fornmate into RNA and DNA

was measured. It was found under time conditions de-

scribed that bone marrow honmogenates actively incor-

porated formate into DNA, whereas liver homogenates

did not. Further, when liver homnogenates were added

to time bone immarrow system, there was marked inhibition

of DNA biosynthesis. Sniie attempts were made to

concentrate this liver factor. The niaterial is alcohol-

soluble. Further studies indicated that this inhibitiomm

is due to thvmnine bksvnthesis inimibitiorm.

Timis work has obvious fummdammmemmtal importance, and

it is imoped that further work along these lines will

continue. S. 0. WAIFE

Effect of Hepatic Dysfunction on Circulating Levels

of Sulfobromophthalein and Its Metabolites. J. V.

Carbone, G. M. Grodsky and V. Hjelte. J. Clin. In-

vest., 38: 1989, 1959.

Timis study immdicates that patiemmts �vith viral hepatitis

and cirrhosis of the liver conjugate BSP (sulfobromo-

phthaleimm) poorly and retain large amounts of the

unconjugated dye. On the other imarmd, patients whose

liver function is impaired as a result (If mnethyitesto-

sterone therapy or extraimepetic biliary obstruction

coimjugate the dye and accunmulate large amounts in

time serum. This accumulation may be noted before

cimammges in the serum bilirubin, alkaline phosphatase

and glutamic (IxalaCetic traimsanminase are evident.

Thus, the measurement of time BSP conjugates may dif-

feremmtiate liver defects. S. 0. WAIFE

ITEMS OF GENERAL INTEREST

Serum-Albumin Catabolism and Nitrogen Excretion.
J. W. L. Davies, C. R. Ricketts and J. P. Bull. Lancct,

1:346, 1959.

It is well known that proteimm catabolism is increased,

for example, after injury, but a quantitative measure of

this destruction can only be made by the tedious expe-
dient of nitrogen balance.

In this preliminary comnmunication a simple measure

is suggested. An injection (If albumin labeled with

radioactive iodine is given ; wimen this h)reaks down the

iodine is not recombined in time body with other albumimm

but is excreted (so long as time thyroid gland is satu-

rated). The breakdown imm plasma albumin closely

parallels the breakdown of body protein generally so

that time estinmation of P3m excretion is a measure of time

body’s protein catabolism. Three illustrative cases are

given. � F. E. HYTTFN

Effect of Potassium and Calcium Deficiency on the
Monophasic Action Potential, Electrocardiogram and
Contractility of Isolated Rabbit Hearts. B. Surawicz,

E. Lepeschkin, H. C. Flerrlich and B. F. Hoffnman.
.4m. J. Physiol., 196: 1302, 1959.

Isolated rabbit heart � were perfused with Krebs-

Flenseleit solution deficieumt iim potassium, calcium or

both. Vemmtricuiar momiopimasic action potentials reg-

istered with the suctiomi electrode, electrocardiogramims

and intravemmtricuiar pressures, were recorded simul-

taneously for periods up t(I tWemmt3’ minutes. Perfusion

with potassiuumm-deficient solutions resulted in a brief

initial prolongation of time emmtire descendimmg limb (If time

action potential amid of the T wave, followed by pro-

gressive increase imm slope of the initial portion amid de-

crease in slope of time terminal portion of the action

potential. During this time the T wave became

shorter and a U wave-like deflectioum occupying the en-

tire diastole developed. QRS showed progressive pro-

longation. Finally, A-V commduction disturbances,

ectopic beats and vemmtricular fibrillation developed.
The force of contraction increased slightly. Perfusiomm
with calcium-deficient solutiomms decreased time slope (If

time initial portion while increasing the slope of time ter-

minal portion of the actioum potential. This was ac-

companied by prolongation of time S-T segment amid re-

versal in the direction of the T wave. Time duratiomm of

the action potential reached a maximmmumim after forty to

eigimty secomids of perfusion, while the force of contrac-

tiomm decreased progressively. Perfusion with solutions

without potassiuni and calcium prolonged the initial as

well as terminal portion of the action potential.

AUTHORS

Observations on the Urinary Output of Some B
Vitamins in Rats Treated with Tetracycline. F. B.
Nicolis and S. Nani. Ada Vitaminol., 13: 97, 1959.

Some observations on the urinary output of B vita-

mins (pantothenic acid, vitamin PP, vitamin B12, fohic

acid, thiamine and vitammiin B6) in rats treated witim

tetracycline 50 mg/kg. for timirty-five days and 200

mg/kg. for twenty days are reported. The results
show the great variability in time urinary output of B

vitamins following the administration of the antibiotic.

An increase of these factors was sometimes observed,

which can reach the significammce level : somnetimmies a

decrease or even no variation at all was observed.

AUTHORS
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