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Min". * tion graphically, A subject of unusual weight or weight and gurface arca for “hospital control” ff and only after the subject had rested in w horiy!’gedinary wedsgenofcallie (4,8). The posi
i ": 0S height, tile the four who were exchided from ous. ~’ women apd men in the same ranges of size us aur iW. zontal position far an hour. The henutyerita’. tive corpglatan hepween posiduals og Verbe and

Mee. - ,-€alculations, can be recognised cavily when thasubjects, show seaults in agreement with uurg. |! ee thercture be expected to bq lgwervenemtite!0 mee!that the -
YER procedureia fallowed, Bor exceptionally heavy women, predjctions based 9 !I, ; 3 The extensive data of Gibson and Bvaps (6) Sun weight alone tend to be tuo high (1igure 3). a 207 wi‘ A boave Doe

iF Rs appeared ta show that the amount of blood perThe data for our four heavy wolien ure in fest ” mo . 4 we 4 4 oo
‘i unitof body size decreasca with increpsing size * agreement with the remainder whenthe regression < 1.8 a .

Ay, _ (weight, height, or surface area), capeciglly in fo to surface area is wd (Figure 4). & bin
" males. The present results, like our data for men, The average hematocrit of thé women was 407 , my ay
iH u fail to confirm this for gubjects whose weight: per (SP 2.1) and of the men studied ander . wy 16 ' |
0 \ t height ratios are in the common range, Far — similar condig (1), 45.2 per cent (SD 260) ' & 3 "sg .
i ., women 144 to 179 cm tall, weighing 45 to 74 kg, These valuem jarg lower than Wintrobe's (3) by = 114 J

4. sand with body surf uf 1.4 1,9 3 5 perc ; ;.i : an body ace areus to 1,9 aquare = and 1.8 volumes per cent for women and mien, 4
‘i ne meters, sizea comparable to those of Gibson bnd ‘Teappttively, Our blood samples were taken with ; ¥ “J _

Hae S- og i a, qy |2 My .
; te ' - v T40h5 4 o , : s

DA enter fTeenomens g 10 er
i , Dina . i Residual Vibe . - / Mrsttlas! ¥pl : : , ' wt . ec , 0

ate = - “ x rrae _ , i: et AD ge
qe : — | | "a3} Mess. af tee Mess of rena ; oo @ bo ornToT ae: foe yey

WO eR genreal a “ 1 Goo HEIONT-* CRNTINETERS ra ae Sas
tt 4 ty 90-24 oa Ss ae $0 . 43 “ ~9I rr ; . 2 1 , oT “wii . ] 15-29. 30 ; 1 .. 3, a 0 fs . Vue. Rey catp Volum 14 BeLATION 7H wxiout, The eglid Hue |e de- 5

‘i 40 39 iT 6 ’ . al SI , » ribed by Rquatiag |, Table U1, fitted twthe date for the 97 women weighing 4 a

a e 30.39  . 10 , 42 42 . . au bh a lesa than 74 kg (oplid circles}, The dotted fines poptgeent & 19 of tha , vo

ited 00-77 $ 0 , HH MM iia nieag Vic for soy given beight, The open circles reprenens ine i women ee
; . _ _! . f | with exceptionally large weight: height raat ee Pye

“ . 2 oe : ry,

. ng:yf i ‘
5 4 tT '

 



L
Z
i
e
i
d
s

  

 

 

 

thao the
blood content per unit of body aise." Thug,

large plasma volumes. Thig ia in contrast to the,

 

1 The results of replicated mapsuremants, separated by
"various inzervela of time, la |§ members of the mala
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4 Equation 2 Table If, twatpe the data for the $7 women weighing lesa than 74 kg (solid circles).

oe . The dotted lines copranent #1 SO. of the mana Verbs for pay given weight, Theopen circles
. eo ruprosent the four woman with

" matocrit is regulated within closer

) weightiheight ratios

ficiency or excess of cel] niwos is often balanced by
reciprocal expensiog or contraction of plasma (Y).

Tn thig study, the egefficient of variation (SD as
per cent of the mean) wae $.1 per cent for he: ,

. ' gitualion in anemia and polypythemia, whare all  matocrit and 6.6 per cent for Vwb alter regressjon c

= Amuug the aw welght and height (Table 11).

men, those with the highest bematucrity were apt

to be short and heayy and those with the lowest
Rematocrits, tall and thin (1).) ‘The thay for
women showed no guch relationship. - ;

. i. 4 J

20 2.4

i
i

AhS
RED CELL AND BLOOD VOLUME IN WEALTHY WORN: Gan wa - al

A comparison of the Liood vulumes of wdmen
and sien ought vnly to be made within comparalia

ranges of heights and weights. Onpission of the
women under 100 cur a height agd 54 hg da
weight, us well us the fone wiusually heavy wb.

jects, left G? wonicn who were within the eqnges
of heights and weights of the men previously giud-
ied (1). A residual valne for Vrbc and Ypl wea
calculated for each of these women hy means of
the prediction equations derived from the data an
men. The mean residuals were Vebc = 244 mi
(SE 23) and Vpl + BS ml (SE 29). Tha differs. .
ence in blood content between women and men of
the same height and weight iu unc two studies
thug averages only about 140 nil. Lg contrast, the

compilation by Alley and usyoc lute (10) of daw °
acquired by various fechnijyes in Bpston, Stacke

holm, and ‘Taipei chow’ an qveragedifference af |
600) nil hetween the bloud yolumes measured in

wonpregnant

yenghts, and ages.
The lower content of henwglobin (11, 32), red

"eels (13, 14), and blood (19, 15-17) per quit of
body alge in wonen thus ip men je uspally ate

triluuted tu the higher fur content of the female.
ft las been reported that the diffeggnce between

the sexes beconies insignificant when Vrbe te ree
lated to Jean body angas calculated from body water

(14) as when blood velnnie is relited to tata) body

water (15).

the range of these predicted fur men when fat

thickness and girth were included with height and

weaght as the bases cf predictiun (16). Date for
both sexes fell un the same fineat regression line

relating bluud volume, in inilliliters per bilugeam,
to total body deasity in de stuly of Allen and co-
workers (10). Hof aad Peller's ndings (13)
for whole Liood were stuilier, slthough at any given

body density wonen tended to haye lower cell
volumes and higher plasiia volumes in nulliliters
per kilugram than men. The latter suggests that
sex-aasociated factors other thin hody cengity ar
fat content may influence the Vrhq and reippve
cell volume.

Yo test whether dulercuces in fat content goyld

have accounted cotively for the seg dilferenges

2Vibe(wl) = (4.6 x height) + (18.6 x weight) = Q30
(S11). Vp Cl} = (19.9 x height) + (13.1% weight)
— 2,000 (SD 240). .

wien aged 20 to §0 and the pre
‘ dicted volumes fur men af the sang heights,

Hing volaicys of women were in”

found ip cmp studies, we detercained realéval val
ues fog Vebe and Vpl for the 67 women ever 16
cmin heigtt and 4 kg ip woight, using the pre
fiction equations for men as shave, hut multiply

rg the weight factor by.85., factor wa
gheaca a9uf grqund thet it /PYETEMIDAL
qlightly thenono iy. storage fat hotwoe
seman and which pephably ie about 14 to |
per cent otbeyPahON19), ‘The si

-eesiduala were Yebe ~
ml (SE wa foaRAn

cmrersovedtyail pemalna thas tactos
heey gompoaition may: play p rola i

duicrminkeg the ference hetween: the! Vrbp «
fren andatin Drahkla has that
jou labia’ dyeto catamenia andgeqtatio

mayeins (19). AThefuding of taqalatent)
-povitiveresiduals and, higher than average va"
“amoe la php older and nonmenstruating women €
pur serips'nould be attrited to the ecasation «

*-gatamania. Tt ig coprelvatlc, however, that pa
 menopayeal changes 4the endacring factore tr
flucncing esyth were ‘responatble. A
“fhough the pumber af older pecple im butlh ov

“gqudign wag'aroall, the tendency was for rexidua’
to be megane in mingnnd onlineHy presen

ees 0Be " wpeanaae 2TES
: nyeMaay .

1. Red pallyolune an enayred with Cr
labeled oxlle ia‘ot n vally actlve women wh
had beep greenod fur general health Valume
of whole blood and of plasma wore derived ind
rectly from yenous hamatocrits.

2. The data were callectei and treated s4 di
acribed previously ip a siuilar study on 2
healthy men. In the women,ile degree of reaidu-

variatiog, after relation of tho values to heigh-

weight, height and weight cambined, of to su:

face area, was aout the same ea that found in mei

‘Trivariate regreselan equations relating volun

height and weight combined wore derive:
A chast representing the equations graphically s
lows convenient prediction of rad cell and plan:

velumes for a woman of given height and « sigh

4. Sixty-seven women were of heights an

weights such that they could he compared wit
the men previguely studied. The red cell volun

of the individual women was gn the average 21

 



*Poe b. Build and Blood Pressura, 1959, yols.'1 and 6Com

 
» otoom

“aat Te edeculatiog ted call wobumg in nope by me :
tat ae or a chrosahgp. J. cig, Jovent, 1980,m”, alg veonfis :

hs M, M. Clinical. Hematolony

. an

wu
. ae

wd a tecminstion of red cell yolwpa,

2190

ml amaller and the plasma volume 85 mi larger
‘than would be predicted for men of comparable
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differences have been treated in detail elsewhere

(2). bn brief, while FIFA is being extracted from

plasma by forearin inticle, adipese tisste, fnti-

thalely surrounding iiiade, adds fatty acid to ve-

nous lasing, The uct A - UV FEA difference
in determined by the relative rates of these two

pracessts.

The validity of this hypothesis coukl be tested
if there were an agent that inhabited release of

FFA from adipuse tissuc withuut also affecting

FEA uptake by peripheral tissues. Insulin may

be such an agent,
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rat purametrial adipose tissue phat, while det prow >
Tpction af FFA by adipose tiesue was inhibited hy.’
tndulin, stgutheant vet wet by adipusge tleue

8 bt
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Prevjous studics (1, 2) lave demonstrated thag, Phere is ao doubt that ingylin ighibits FRA re.5
gluccse uptake by niuscle of the forearm of mag: lease (fom adipose tissuc, a tact demonstrated‘i?
is inadequate tu account for more than ubuug 1Q bath in wea by Gordon (4), Kates and gssociates3

', per caat of its observed oxygen consumption, Ber (§), and Bierman, Schwartz, avd Dolg (6), an. i
- cause forearm respiratory quotient (RQ) is apr in mitra (7, 8). There ig, bawever, qonilleting |:
proxknately 0.7, which suggests combustiog of  eyidenog ov whicther or nut insulis influences FRAG:
long-chain fatty acids, it was predicted that the uptake by periphera] tissueg, Is excised adipoag' ‘sr

-' fraction of plasma lipid known ag free futty qcida  dggye, in the presence of both glucose end dass
(FRA) would grove tu be'the missing substrate lip, FFA igcorporation ia increaged (7). But.|
of forearm muscle. Extensive examination of thare ip no quch evidence from experiments fa ,
thia problem hab, 'huwever, failed to demonstrate wipe. Indeed, it is unproven that there is euby':Ar

consistently positive arterio-deep venous(A=-DV)  wansial FFA uptake by adipose tissue in vive une i. -

FFA: differences acropys the luinan furcarm (2). der any circumstances. Bragdon and Gordon (9)"°

There ‘ia evidence, based on jsvtopic studies by found only 1 w 2 per cent of injected palmitic :
Friedberg, Klein, Trout, Hogdonatf, and Kostes aghj-1-C'* in adipose tissue, a figure not ipereneed

(3), that the human forearm does reniove FFA ' by prior adwiinistration of glucise, which stimu-,

jfrom artecial blood, and the possible factors ree lates insulin secretion. It haw been demonstrated -
‘sponsible for our failure to demonstrate this by by Spitzer and Huheuleiiner in the dug (10) and
simple measurement of A — DV concentration by Scow, Kobert, and Cheick (11) in isolated

waa nut produced. With rediact to a possible ef
feat of insulin on FEA uptake iy auacle, experi. -
ineats capable: of testing this crucially 1 ove have
uot been done. Absence of any such action, how-

ver, is suggested by the fact that turnover rates
uf FFA, measuredby use of isutopes in the dog,
ace nut changed by imsulin (0. 12). Fritz (13)
showed that oxidation of palace acid-1-C# by
excised rat diaphragur was not alicred by insulin,

Thus, while it js not established that insulin may

2

nut influence FFA uptake by peripheral tissues, _
most uf the available dats suggest that it does -
not do su in the intact anual. In the light of

»

Previous studies showing that the human foreann ©
i> remarkably sensitive ta local intra-arterial inr
fusion of sanal) concentrations of insulin (14), a.

tcchnique was available to establish the effecta of
insulin, injected intra-artcrially at a final concen-'

tration pf several hundred miccounite per milli-

ay)
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