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, TABLE II
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2 jiqohd circles, Thcn(ou In Andjng 'ht gxpected  Evany' mhjm. the fitted bivariate regression
U gell or plasma volume of & gives mhjqa. it is do- - equations are | (Figures 2to 4). The graphs

! 4. sirablc as well pa convenient to jocate her on the and regression equatiops of Samet, Fritts, Fisht

_chart by waight apd height and to make the pradics - man, and Cowrnand (7)., relating Vrbe and Vpl to

tion graphically, A subject of unusual weight or ) weight and gurface arca for “hospital control”

$ height, like the four who were excluded from our - women and men in the same ranges of sice a3 qup
. - .‘.ukulatm can be recognised c.uily when thia °, subjects, show results in agreement with ouks.
¢ proceduyre ia followed, - R

"FM’ ionally heavy wonien, predjctions hased
The extensive data of Gitwon snd Bvaps (6) Fun weight algne tend to be too high (Fi igure 1.

W appeared 1o show that the umum of blood per " The data for our four heavy wu(um are in brest

unit of body size decreases with i u:crqamc size * pgreement with the remainder when the regression

, (weight, height, or surface area), capeciplly in fo- ' 10 surface area is used (Figure 4).

muales. The present results, like our data for men, The average hematocrit, of thd wonten was 40.7

fail to confirm this for subjects whose weight: per (5D 2.1) and of the men studied under
height ratios are in the common range, Far . similar condit) (1), 452 per cent (S 206).
women 144 10 179 cm tall, weighing 45 to 74 kg, Thesc values jurg luwer than Wintrobe's (3) by

and with body surfacs areas of 1.4 10 1,9 square
niclers, dizes wmp-ubla to thou of Gthm

- 1.3 and 1.8 valumes per cent for wonlen and nien,
-lup.clively. Our blood samples were taken with
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wtnhhumw

thao the
blood content per unit of hody alge. ’l’hup,!mkhy
persony with large cell volumes tend alsq (o have
lurge plasna volumes. ' Thip ls in contrast to the,

© situation mmutandyﬂmﬁmu. Mdo-

3 The results of replicated -unm-ou. saparated by

v‘nnuumunmhddmc Ia J§ members of the mule
vmmledwthwnlmmtmtolnuoh.vd

variation of Vibc hetween individuals of tho same '8

' was bwlomql sasher M Mhl (1, 4‘).

0 100

o pm WRIHT - mumwu

gLyl ™ s0py weonr. The wud Hne is describod by

Equation 2, Teble 1}, Autad te the data for the 57 wamen woighing loss thes T4 kg (salid circles).

mwmmmsodumv-ummm--m Thqwmcucln
Iarge wolght I-wnm

ﬁcv.-nqy or excesy of codl nuass is often bhalunced by
reciprocal expension or contraction of plasma (Y).
In this study, the egefficient of variation (SD as

per cent of the mnean) wus 5.1 per cent for hes

" matocrit apd B6 per cent for Vwb slter regressjon

W weight and beight (Table 11). Awong lllc K i

men, those with the highest hematocrity were .tpl
to be short and heuyy and those wilh the lowest
hamatocrits, tall and thin (1) Thi i n\.a’ for
womeu thowed no such relationsl up

5”(’ . ]
;‘-‘f‘ * ’
§.‘..
g et
3
31.1'- -
sm- ]
. Y LY . i . ,
s YRV 1Al IR 20 2.4

o SURPACE ARKA 'IQW Mnu!

Fia. 4. Ru CRLL, VOLUME IN RELATION rro SUNSACK AREA A CALCULATID ruom Du Mins' rowmun a
The solid line Is deacribod by Equation 4, Talle 11, Guted o the daa fur the 97 wuien weighing less
than 74 kg (slid clrcles). The dotted Ynes represamt =1 SD ol tha mean Vrle for any given sur-

face srea. MdﬂdﬁthmruZﬂMl

A

RED CELL AND BLOOD VOLUME IN NEALTRY woull G R neg

A comparison of the blood voluines of women
and mien ought only 1o be made within comparalilg
ranges of heights and weiglus.  Omission of the
women under 160 em i beight and 54 kg in
weight, us well as l‘u: funr unusuully heavy subs
jects, left 67 wonien who were within the spgey
of heights and weights of the men previously pud+
isd (1). A residua) value for Vribe and Ypi wes
salculated for each of these wonen by means of
the prediction equations derived (rom the data g
men.' The mean residuals were Vebe — 234 ml
(SE 23) and Vpl + BS ml (SE 29). The differ- .
ncp in blood content between woinen and man of
the same height and weight in oug two sudicy
thua averages unly about 130 wmil.  lg coutragt, the
compilation by Allen and usyociuten (10) of datg
acquired by various techniqyes in Bpston, Stogke
holm, and ‘Taipei showi an gverage ditference of '
600 ml hetween the bluud yolumes meusured in

wonpregnant wonien aged ) to 50 and the pre
" dicted volumes for wmen of the wumg heights,

\qu,hu, and ages.
The lower content of hepwoglobin (11, 12), red

“cells (13, 14), and blood (10, 13-17) per unit of

body sige iu women than ip men §8 usually at
trihmted to the higher fut content of the female.
It hias bLeen reported that the diffepgnce between
the sexes becomes insignificant when Vil Is ver
lated to Jean bonly mnass caleuluted from body water
(14) ur when blud volune is velated 1o tota) body

water (15). Blomd volmney of wophen were in *

the range of those predicted fur men when fat
thickness and girth were included wigh height and
weght as the buses of prediction (16). Datg for
Loth sexes fell on thie sine linear regression line
relating bloud volume, iy milliliters per Kilogram,
to total body deusity in the study of Allen and co-
workers (10).  Hufl and Feller's fndings (13)
for whole blood weve siilir, although at any given
body density wonien tended 10 haye lower cell
volumes and higher plasina voluwes in millilicers
per kilogram than roen.  The latter suggests that
sex-associated factors other than body dengity pr
fat content gy mﬂnemu the Vehg and relpjlve
qell volume,

Ta test whether dilfercnces in fat content goygld
have accounted entively fur the sag dilferenges

AV () = (86 X height) + (18.6 X weight) = 830
(S 190). Vil (ml)& (199 % height) +(13.1 X weight)
=2,000 (51 240). .

found in car studies, we mrmm m“wl vl
uss fog Vs and Vpl for the 67 wesoen ever 10/
cm in heighe spd 34 kg In weighi, wsing the pre
diction equations for mpn &8 aboes, hut multigly
g the weight factor by D8S.. factor wa
shesca w the ground thet it Sretestimat
tlightly the diiersnes. | storage fat betwee
;woman and pm, witich ppahably is about 13 ta |
por comt of wI;iw (ll, m. '“M m
- kpelduale

mn (S8 ﬁ: w ﬂu m m.‘ Althm

ﬂwy ;oqd.m mmﬂ m\qhnmn tm
hody gomposition may- play » roia i
dtm'mlnhl the diffgrance tietwoen: the" Vrbe «
foen and Ww : Prabkin has that
o of hemoglqbin dya 1o cptamenia sid g
may oenaribyts (18). “mmwu of cmuml
. povitiye Teslduale and higher than average vo~
mon in e older and noorenstpuating women ©
pur scrigs'eonld be attributed 1o the ccamtion ¢

*- qatamenia. Tt iy copoelvakie, however, that pw
" wenopaysyl changes S the endacring factore br

flucncing sgyth were - mpolulblo A
-ghough the pumber of older pecple in buth ov
Ustudigs was ‘small, the sendency was fop yesidus”

bbew"mwm«#wﬂdwhmw

he ugs .
Prom P s ¢ 1

1. Red dl olumg was measyred with Cr*
lubclcd oeify im 101 n Mlly active wopen wh
hud beep weroenod fur ganeral health.  Valume
of whou kiood and of plasma wa‘c derived ind
wactly from yenous hamatocrits.

2. The data werg collected and freated ss di
cribed previously in a similar study on 2
hulthy oen. Tn the women, the degree of residu-
‘variatlon, aficr relation of the volumes 0 helgh®
weight, height and weight c:unbined, or to s
face area, was about the same sa that found in me
Trivariste regreselan equations relating voluie
W height and waight combined wors derivg:
A chast represcating the squations graphically s
lows evnvenient prediction of rad cell and plasn:
volumes for & woman of given height and 1+ igh

3. Sixty-scven women wore of heights an
weights such that they gould he campared wit
the men previgusly studied: The red cell volum
of the individysl women was qn the averagy 21
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ml smaller and the plasma valume 85 m! larger
+ than would be predicted for men of comparable
hoight and umght, <
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Previous studics (1,
glucose uptake by muscle of the forearm of mag
is insdequate to account for mure than abuug 1Q

" . per cant of its observed oxygen consumption, Bgy
. causg {orearm reapiratory quotient (R(}) is spr

proximately 0.7, which suggests conbustiog of
long-chaln fatty acids, it was predicied ‘that the

2) have demouptrated thag,
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v fraction of plusina lipid known as free futty acids
(FEA) would prove to be'the miusing subgtrate
of forearm mupcle.  Extensive examination of
this problem hai, however, failed to demanstraty
consigtently positive arterio-deep venous (A = DV)
EFA! differencey across the haman forearm (2).
There ‘Is avidence, based on jsotopic studies by
Friedberg, Klein, Trout, Bogdonotf, and Kstes

. (3), that the human forearm does remove FFA

\ ,l.rum arterial blood, and the possible factors see

! Csponaible for our failure to denonstrate this by

1 simple mcasurcment of A — DV concentration
ditferences have heen treated i detadl elsewhere

(2). In brief, while FIFA 15 being extracted from

plasma by forearmn musele, adipose tissie, inti-

wiately surrounding s de, adids fatty acid to ve-
nous plastia. The net A - DV FFA difference
is determined by the relative vales of these two

rocesses.
The validity of this hypaothesis conld be tested
il there were an agent that inbulated release of

1 FEA from adipose tissue without also affecting

FEA uptake by peripheral tissues.  Insalin may

be such an agent,

® Aided in part by Contract None-248( H) (NR 101-

241) between the Omice of Naval Kesearvh, Departiment

uf the Navy, und The Jolis Hophine University, Balii-

more; by a grant-in-aid from e Muscular Dystrophy

Ausuciations of Amevica, bw.; and by U S Public

Heulth Service Reseurvh Garains A-750 and A-5524 and

Graduate Trainiug Gram 2A-5232, Nutional hustitute of

Arthritis and Mctabolic Diseuses, Hetheads, Md.  Repros

duction in whole or i patt is pormitted by the authors

fur any purpose of the United States Guverment; pese
missiun of publisher required,
1 During tenure of a Wellone Kesearch Travel Grant,
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FATTY ACIDS IN FOREAKM METABOLISM to, ”e
IN MAN, QUANTITATED BY USE OF INSULIN ¢ T
Ih DAVID I(AMINUWITZ‘ anp KENNETHE L. ZIRREER
(Erom the Diparsmenmt of Medicing, To Jebus Haphina Umerniy und Hu'uul, R
Batvimper, Y4 O™
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Therg is 0o doubt that ingulin iphibits VPA !'-v o
Isase (om adipase tissuc, & fact domonetrated

hath in vive by Gordon (4), Eates MM‘H'
(&), and Bierman, Schwarts, and Dolg (), an

in wira (7, 8).
svidencs ou whiether or not insulin inflysnoss FRA

There is, hawever, mﬂkﬁx@’ i

)

T

%

ypake by periphcral tissues.  In excisad adiposg’ cr

tpme, in the prescnce of hoth glucase MM
lig, FFA igcorporation is increaped (7). But‘
thers is ne quch eyidence from experiments fa

viyo. ludud it is unproven that these s subx: !

viansial FFA uptake by adiposs tissue in vive uns ( :

der any circumsiances. Bragdon and Gordon (2) "

found only 1 to 2 per cent of injected palmitic .

"

aglg-1-C' in adiposc tissue, a figure nut Inc:eued e

by prior adininistration of glucose, which stimus,
lates insulin secretion. It haw been demonatrated -
by Spitzer and Hoheulcitner i the dog (10) and
by Scuw, Kobert, and Cheguick (11) iu isolated
rat parametrial adipose tiasue that, while et pro~
duction of FFA by adipose tissue was inhibited hy
ingulin, signihcant net uptake by adipuse tissue
wus not produced. With rcrptcl 10 a possible efe

feot of insulin un FEA uptake by wuscle, experia

wents capable of testing this crucially s vsvo have
uot beeny done.  Abscaice of any such action, how-
wver, 1% suggested by the fact 1hat turnover yates
of FFA, measured. by nse of isutopes in the dog,
are nut changed by msulin (0. 12). Friz (13)
showed that oxidation of paluatic acid-1-G¢ by
excised rat diapheagny was not slicred by insulin,

Thus, while it i3 not established that insulin may

2

not influence FFA uptake by peripheral tissues,
most of the available dita suggest that it does -

ot du a0 in the intact animal.  In the light of

revious studies showing that the bumaa foreann

i> remarkably scnsitive to locsl intra-aeterial ine
fusion of small concentrations of insulin (14), w
technique was available to astablish the effects of -
insulin, injected intra-artcrislly at a final concen-’
tration of several hundred miccounita per milll-
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