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ABSTRACT

The modified mcthod for an in vitro culture of bone marrow

cells is dcscribed. The colony stimulating factor (CSF) ictivit], in urines

of normrl and disers€d childrun were detected, Thslassemic urines

possess higher CSF activity than normtl but still lorver than leukemic

urines,
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colls are able to proliferate in agar cultures

and form colonies of granulocytes andjor

macrophages if stimulatcd by the colony-

stimulating fector (CSl.). This factor is

found in the serum and urine of normal

mice and humans. 'fherc is evidence

indicates thar CSI' function in vivo as

humoral regulator of granulopoiesis rnd

monocyte formation lt' , 12, 13), 'l'he ex-

cretion of CSF into the urine appears to

be a major metabolic frte of this subs.

tance. It rl'rs noted that sertrm CS|

Ievels arc elcrxted in both the conventional

anci germ-f ree mice rtith leukemit ( 14, I 5,

16). It rvas also found that CSli lcvel in

INTRODUCTION.

Recently, the methods of henrrto-

poictic cell culture io vitro uith rvhich

colonies of maturing granulocytes crn be

sro\vn single cclls had becn described (1,

2'3'4). In the prcsence of the stimulating

factor colonies of granulocvtic and mono-

nuclear cells can be grown from the mar-

rorv and speen of animals (1,2), and from

human bone marrow (4,5). Substanccs

rr hich stimulate mur;ne or human marrorv

grorvth incluclc vrrious ccll feeder layer,

urrne, serum and conditioned media pre-

parcd from tissues (8,9,10). Metcalf and

associates (2, llf noted thflt bone marrow
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sera and urine from Pati€nts with vtriou3

types of leukemia were higher than nor'

nal (7, 17).

Thalagscmia is basically the inborn

error of globin polypeptide chain syothesis

which affect solely thc erythropoietic cells

of the marro$. Leukocytosis and granu'

locytosis arc the common findings io thcse

patienb but the CSF activity in thalasse-

mic uriacs has ncver becn rcportcd'

MATERIALS AND METHODS.

I. Colloction .nd prop.rrtion of orterial'

a. Urine CSF ( modified from Robin-

son et al)(6). Urine srmplcs from nor'

mal individuals and Patieots were collected

in stcrilc bottles. Fifty ml. Portion of

cach samplo werc dialyzed in Visking dia'

lysir tubing ( wall thickness 0.001 inch )

against 3 daily changes of t,000 ml. of

distilled water at 4' C for 72 hours.

Twenty ml. of the dialyzcd urine were

then ccntrifhged at 9,000 r.p.m. for 15

minutes. The sup.rnatant fluid was mil'

lipore-filtered (with 0.45 micron millipore

oenbrane ) then either used immediately

or stored at-20'C. until used.

b. Poolod human serl. Sterile pooled

sera obtained from the Hcspital blood bank'

c. Sterile 6% dextrm solltion. ( Cut-

ter Leb., Bcrkcley, Cal., USA.). KeeP the

solution at-4'C.

d. Storil€ Hsnt's solutiotr. Prepered

Hank's solution ( BBL, Division of Bio

Quest, CccLeysvitte, Md.' USA' ) pH 7.2
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thcn sterilized bv millipore-filtered technic.

fieep in the rcfrigcrrtor.

e. C[lture Dsdie. The agar media

were prepared by dissolving 1.5 gm. of

Bacto-Agar ( Difco ) in 36 ml. of distitled

{rater, boitcd and autocla!'ed for t5

minutes. Bring the temPeraturc of the

agar rolution to 50' C. (bi' using 50'

C $,aterbath ) thcn added 4 ml' of Hank's

solution, 6 mt. of dialyzed urinc and 4 ml'

of pooled sen, mixed. Twenty ml' aliquot

of tho culturc mcdia were pipetted into a

sterile 35 x t 0 mm. plastic Pctri dish

(Falcon). Thcse culturc platcs wcrc used

immediatelY or stor€d at 4' C'

f, Bone narrow cclls swpension' AP'

proximately 2-3 ml, of human bone mar'

row were collccted into the stcrile hep3ri-

nized plastic syringe. Ono-qtlarter to

one-hrlf volume of 6% dextran was added

directly into thc bone marrow syringe'

mixed well, then the syringe was Placed

cnd-up in the refrigerrtor for 60 minutes'

The supernatant iluid containing marrow

cells was then transfered ( either by the

pasteur Pipette or by squeezing the fluid

through the bented ntedle) into a sterile

plastic tube containing equal volumc of

Hank's solution. After centrifuged at 4'

C., 800 - 1,000 r' p. m' for 5 minutcs the

sup€rnatant fluid was discarded' The

sedimcntcd marrow cells were rcsuspended

in llank's solution and ccll count donc'
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II. Bon€ mcrrow cnltur€ assrys.

Approximately 5x10. nuc lcated ma!-

rorv cells \\'erc trensfcrcd on to thc culture

plite to make a thin fluid film convering

the media surfacc. 'Ihe cell cultures

were then incubated in a humidified candJe

jar placed in an incubator at 37'C. The

culturc plates were examined daily for the

appearance and sizes of coloflies. Colony

counts wcre perfoimed at x25 magnifica-

tion using a dissecting microscopc with

direct lighting. .{ll tests rvcrc done in
triplicatc,

RESULTS.

.All ccll colonies appeared on day 6-

7 but u'ere small and difficult to count.

The accurate estimation of colony numbers
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N!8 possible after 10 days. Colonv size

\ras fairly uniform in eny given culture.

It is interesting thet :

l. No colony grorvth observed from

bone marrow cells of aplastic anemia and

chornic myelogenous lcukemia when nor-

mal or thalassemic urine rvere added.

2, Thsrc is no difference in colony

formetion ability of thalassemia patient and

normal individuals.

3. Thalassemic urines poescss highter

CSF activity than normal rcflected by thc

higher colony counts wben they were used

instead of normal urine.

4, Leukcmic urine has the strongest

CSt' activity. This is in agrccment with

prevrous rePorts.

Subj ects

Normal

Normal

Normal

Thalassemia

Thalassemia

Aplastic anemia

CI\,TL.

Colony counts (o". S*tO marrow cells)

Normal urine Thalassemic urine I Leukemic urine

26

25

28

34

lii

56

++

19

6l

57

43

30

4

7

TABLE I : EFFECT OF CSF IN DIFFERENT TYPES OF URINE
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DISCUSSION.

Colony - stirnulating factor (CS!') is

a serum gllcoprotein of molecular weight

approximitely 45,000 (1S, 19)' which is

excreted in thc urine and has the specific

rctivity to stimulate in vitro the pro-

Iiferation of granulocytes and macrophagcs

Detoction of CSF activity in setum ts

often masked b-v the presence of lipoPro-

tein iohibitors shich block tlre in vitro

action of CSF. 'fhcse inhibitors can be

precipitated b! diallsis of the serum' Nor'

mal human sera possess uniformly high

inhibitor levels. Previous studies of serr

and urines from Patients \\'ith vlrious

types of leukemia indicated that CSF lcvels

rvere higher than normal in some patients

:rnd subsequcnt studies on urines frotr

such patients havc shorvn fluctuations in

CSI. putout drtting the course of the dis-

easc, (7, 17). \{ost recentlv Metcalf and

associate ( 23 ) note thc abnormally large

amount of CSF rvere Pre8ent in about

half of the urine spccimens from Patients

with acute leukemia.

Our studY indicated lhat urines of

thalassemic Patients Possess higher CSF

activity than oormal urine' Hur cautlon

is needed in interprcting its significance

since it is noted thrt higher urine e:ccre'

tion of CSF does not necessarily a reliable

inrlcx of serum CSir levels. (23) llowever'

since clearr.nce in the urine is a major

metabolic {ate of CSI' ( 24 ) the highcr
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output of CSF in urine does suggest r

higher overall level of CSI prodtrction in

our thrlassemic Patients.

Resultc from animal studies indicated

that cells capable of repoPulating the cntire

hematopoietic aYstem can be found circu-

lating in the blood strc'am. It has been

ilebated shether such cclls circulate in

human until Chervenick and Boggs, (27)

and Kurnick and Robinson ( 28 ) demon-

ttrated that circulating leuLocytes also

capable of giving rise to such colonies but

are considerabl)- less than those from mar'

row cclls. 'fhe morphology of colonY

cclls from blood and bone mrrrow cells

is similar. AII colonies apPear to begin

as large mononuclear cells (5-10 days) with

a gradu:l progression to cells lvith thc

morphology of mature granulocltes (?0-

25 days). Subsequcntly, mlny larger

phsgocytes appeared in the colonies (3,4)

Colony formation was observed after 6-10

days of incubrtion and increased to s

maximum size of 200- 1,000 cells after

18-20 days and then began to undergo

destruction. Colony size rvas fairlY

uniform in anv given culture The rate

of growth observed is considerably slower

than colonies lrising from mouse bons

marrow where initial growth can be ob-

served within .l+ to 48 hri. and masimum

growth is observcd bY 10-12 daYs'

It is interesting to note that in the

in vivo colony tssay system in the mouse,
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colonics of crvthrocrtic, megakar1oc1tic

and granulocltic cells lppear on the spleen

of mice follo*ing irradiation, (29,30) while

in vitro slstem only granulocvtes and

macrophrges hale been observed. l'his

suggests that the in vitro colonies from a

more differentiated stem ceil than that

giving rise to in vivo colonics (31 )

Whether cell colonies arise from a singlc

stem cell or from severai is not entirely

cleer at the momsnt.

i,

CONCLUSION

Urine frorn thalassemia patients con-

tain higher colony-stimulatiog factor (CSFi

activity th8n normal urine, This is prob-

ably reflccting the higher CSF activity in
their sera tnd m,ly be prrtly responsible

for graoulocytosis observed in thrse

patients.
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