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It is now widely accepted that the hormone erythropoietin is an 

important reguJ&toxy factor in the process of red blood cell formation. 

Several recent reports on the action of erythropoietin on erythropoietic 

tissues in vitro have been for the main part concerned with the incor- -- 

poration of precursors into heme or hemoglobin or with the gross uptake 

of radSoiron into cells (Erslev, 1962; Powsner c 8&, 1962; 

Korst et al., 1962; i(rantz et al., 1963). 

We shall report here, briefly, some observations on another, as 

yet incompletely defined, biochemical process which is affected by cry- 

thrOp0ietiin. Marrow cells in short term cultures incorporate 

glucosti-l-6' into an insolub3.e product, which we have tentatively 

assumed to represent material. derived from cell membranes and strata. 

The biosynthesis of this fraction from gLucosamFne is si&ficantly 

stimulated by %he addition of exythropoietin to the culture medium,, 

MEmioDs AND l4tcrmws 

Marrow cells from the femora and tibiae of 200 g male Sprague- 

Dawley r8tS were suspended in the medium at a final concentration of 

about 101 cells per ml. The medium consisted of equal parts of IJc'rc 1% 

’ Xaternatiomil. &amic Energy Agency FelLow 1962, Present address: 
Ihixd Department of Internal N?dicfne, Faculty of Medicine, University 
of Tokyo, Hongo, Tokyo, Japan. 

2 Op=?r8%ed by the University of Qicago for the U&ted $X&es Atomic 
Energy Commission. 
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and unfiltered cslf serum which hsd been heated at 56" for 30 minutes. 

It also contained 40 bits of peticilli~ G per I& 25 s of streptauycin 

14 per ml, 0.02 poles per ml of &.~cosamine-1-C HCl (5.1 @I per gnole); 

and eryA&opoietin where indicated. Each iIlCUb8tiOJA mixture had a final. 

volume of 2.0 ml. The cultures were gassed with 8 stref3t.n Of 5% C02# gfj$ 

air for one minute before the tubes were closed and incubated at 37’. 

After incubation the cells ware washed free of medium with cold saline, 

then washed successively with $gj t35chlOracetic acid, alcohol, and 

alcohol:ether 3~1. Ibe residue was dissolved in perflormic acid; akiquots 

were plated on weighed stainless steel plarichets as infinitely thin sam- 

ples, and counted in a Tracerlab thin window "'QnnigWrd" counter. &ll 

restits were expressed 8s cpm per mg of dry XY?sidue. 'ilhe sheep @aSma 

erythropoietin (step III lot 137) was obtained fran the U. S. public 

iie&J.tb Service Study Section on &?.matolOgy and assayed by the fasted IS% 

method. (Fried s a&, 1957). The units of activity are those defined 

previoussy (white et al., 1960). 

bT!rrow ceu cd.tures incorporated g.kcossmine into the insokbk 

fractfon continuously during the first 48 hours of incubation. In the 

presence of 3.5 units per ml of erytbropoiet;in, this incorporation Was 

si~icantly increased (Fig. 3.). Both the controland stimulated curves 

are curvilinear with an upward concavity and appear k, represent Initially 

an exponential course of iacorporation for the control and an increment 

added to the control. curve wbkb represents the stimulated condition. 

'ihe difference between the two curves is line= with the time and cafl be 

extrapol&ted to zero difference aL 2.5 hours. These data sue;gest that 

tie effect of erythropoietin on &LucoseaZne c4.ncorporation is Fndirect, 

w aat the direct effects are exerted Fn the first 2.5 hours Of 

inC%batiion of the cultures u&er these conditions. & each of three 

Other experiments with v8rying t&es of j.ncubation, the diffet'erence curve 

extrapolated to zero at about 2.5 bows. 
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HOURS OF INCUBATION 

Fig. 1. ?"ipre course of.ezythr0poQM.n effect on glucosamine-l-G4 ctptak 
into -w cells in culture: 
without erythropoietfn; 

o-o with exyt&opoietin;l3- - - - -0 
.*. . . . . . . . dzifference curve. 

The effect of amount of erythrapofet%n upon gluoosamine incorpora- 

tion was studLed at 24 hours, with the results shown in Fig. 2. A plot 

of the response, in cpn per mg, versus the 1ogWlthm of the mount of 

erytbropoietin has the sigraoid shape expected for hornOne action. ?fiss 

type of curve may represent the increased probabibillty, tith increasing 

amount, of successful encounters between hormone molecules and sensitive 

CellS* 

Wttb same preparations of ezythropozi,etin the dose-response curve 

shOws a decline at levels of about 1 unit per ml, suggest&g that an 

inhibitory substance is present in these impure fractions. These 

observati.ons &mi.ously limit the use of glucoseanine I.wOrporation as Bn 

asssy method for erytbmpoietin, except In a highly purified state. 
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Fi& 2. Relatian QT glucosam;lne uptake to erythropoLet3.n concentration. 

The iiienti.ty of the ra&ioactive mtexial synthesized by these cells 

flYBJI &bWXun~e is not yet es"tablished, but we have ev$,d.ence show- 

that abut 305 of the insolubLe radioactivity is in the lFonn 0f 

More extensive data on tie specificity of ery*oietin action 0~ 

marrow utilfzatim of glucosamfne will be published 2x3 the near ~~QIx+, 
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