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Winston Churchill had a way with words. He once stated "It is a riddle

Inside an enigma wrapped up in a mystery." There is still a mystery enclosed

In the bone marrow. The diverse stromal cells play an enigmatic role. Are

"they only a supporting framework in which hemopoiesis thrives or do they di-

rect differentiation and regulate the rate of hemopoiesis. ' The riddle is do

•cells in culture behave as they do _in vivo? Do cells in culture begin Co ex-

press gene activity that they do not exert jln vivo? Transformation from the

-normal cell to a malignant line in culture is characterized by dereppression

-ef many genes as shown by the progressive appearance of different gene

-products.

Lewis Thomas, 1978 warned us "re may forever be overlooking the whole by

-an endless preoccupation of the parts". The bone marrow is at least in man

-the sole source of red cells, granulocytes and platelets in health. The bone

aarrow in all mammals is a complex structure.

The Peculiar Bone Harrow Circulation:

In some organs the circulatory pathway denotes functional attributes.

Figure 1 demonstrates the marrow circulation (Lichtman, 1981). The arterial

.blood from the nutrient artery perfuses the endosteum, penetrates the bone and

mixes with blood from the periosteal arterioles and capillaries and flows back

.through the bone and percolates the sinusoids that supply nutrients to the

hemopoietic cords. Is the blood transporting regulatory molecular species

from the periosteum and endosteum to the hemopoietic cords? This question is

asked because of our studies on Fe erythrocytocide (Reincke et ̂ 1., 1975,

1978a, 1979a, 1979b, Laissue .et .al., 1977). Fe irradiates normoblasts in

which it is deposited, depleting the identifiable erythrocyte precursors.

This results in a marked and sustained diminution in number of CFU-S (Reincke

et al., 1975, 1978a, 1979a, 1979b). 55Fe also induces a significant incidence

_j S of osteosarcomata (OS) (Laissue £t aJL., 1977). Mice with OS show an increase
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-in CFU-S number whereas mice at same interval and after same amount of Fe

-have significantly fewer CFU-S. Does the OS produce a "pluricellpoietin" that

"increases the self renewal rate? Do normal periosteal cells produce such an

-agent? Several human tumors produce known hormones. Our murine mammary

-adenocarcinoma cell line produces CSF (Burlington e£ jil., 1977). Our H-l line

vhich is to be described later produces CSF even after it has transformed and

•produces a fibrosarcoma after transplantation. Some human tumors produce

•erythropoietin that arise from organs not related to normal production of

-erythropoietin. Study of tumors may be rewarding since they possess, with ex-

ception of genetic information lost by chromosomal deletion, all genetic infor

station. In addition they at times spontaneously produce gene products not

-associated with the tissue from which they arise.

The H-l Cell Line:

- 2 7

- 2 8

During long term Dexter liquid culture (DLC) of murine bone marrow

iDexter & Lajtha 1974, Dexter ££_al., 1977) an area of rich lipid containing

fells was observed in the adherent cell layer. In the 14th week of DLC the

cells were removed by trypsin/EDTA and sub-cultured. The fibroblastoid cells

Mere devoid of hematopoietic cells after a few passages. It was isolated from

a culture containing hydrocortisone and is maintained in culture without

iydrocortisone. The line after 33 passages (estimated 200 doublings) had not

Shanged its properties. The line has been cloned by dilution plating. The

£loned and uncloned lines are split weekly. The cells contain little fat.

After 2 weeks the cultures become confluent and the cells are laden with many

fat droplets.

H-l cells have been frozen at many passages to retain their original

properties. The original cell line has been continued in culture with weekly

splits. It ultimately developed abnormal karyotypes and transformed into a

cell line that produces fibrosarcomata upon transplantation into the syngeneic
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-hose. The details of culture and production of supernatants are described

•(Harigaya et _aX., 1981).

•the Production of CSF by the H-l Linei

The influence of feeder layers upon the growth of colonies from normal

aurine bone marrow is shown in Table I. Cloned and uncloned cultures of H-l

-feeder layers clearly demonstrate that the CFU-C in normal murine bone marrow

•are stimulated to grow and produce colonies and clusters. The feeder layers

•produce twice the number of colonies than the L-cell conditioned medium in the

-control cultures. About one colony is produced per 440 bone marrow cells

-plated. The colonies have a varied structure from compact to diffuse. The

yield of colonies produced when graded numbers of bone marrow cells were

-plated over a 1 week old H-l line is linearly related to the number of cells

plated (Table II).

CSA production and release into the supernatant increases with time of

.culture. A four day supernatant has little stimulatory effect on the CFU-C.

Significant colony formation being observed only when the supernatant concen-

tration is 20Z. Supernatants from 2 week old H-l cultures showed an in-

creasing stimulatory activity at 5, 10 and 20% with colony number increasing

from 10 Co 60 in a linear fashion.

To test whether the CSA present was CSF an antibody to L-cell CSF was

added to the supernatauts increasing dilutions. Colony formation was

abolished by 1:2 to 1:1064 dilution of antibody. At dilutions greater than

1:4096 colony formation was not inhibited. Cluster formation was strongly

inhibited at dilutions less than 1:1024. At greater dilutions the clusters

were so numerous they could not be counted.

In the initial studies we correlated the production of CSF with appear-

ance of fat. Harigaya (to be published) has now shown that 10-5
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•bromodeoxyuridine nearly abolishes cells with fat droplets over an 18 day cul-

ture and actually increases the production of CSF.

These studies clearly show that the H-l feeder layer and its super-

"natants stimulate the proliferation of CFU-C in raurine bone marrow. Since we

used unfractionated bone marrow we can not eliminate the possibility that the

tt-1 cell is producing a factor that stimulates the production cf CSF by murine

-bone marrow macrophages or other bone marrow cells.

Regulation of CSF Production by the H-l Cell Line:

-as

In studying the regulation of CSF production by the H-l cell passages

25-40 were used. The H-l cells were grown in Fischer's medium supplemented

•with 10% horse serum as described by Garnett £t _al. (1982). The control was

4-cell conditioned medium.

Table III shows the effects of native lactoferrin, iron saturated

.lactoferrin, prostaglandin E and indomethacin upon the production of CSF by

•the H-l cells. Only PGE at 10 M inhibited in part the production of CSF as

shown by a reduction in GM-CFU-C colony from control levels of 135 + 7.C and

129 ± 6.0 to 76.8 ± 4.5. It is obvious that this bone marrow derived cultured

.cell does not have its CSF production reduced by the presence of lactoferrin

in contrast to the suppression of CSF production by bone marrow and other

macrophages (Broxmeyer .g_t ̂ . , 1978).

In further studies on CSF production by the H-l line 1.0, 2.5, 3.5, 5.0

.and 7.5 x 10 H-l cells were plated, refed after 3 days and used after 5 days

.for their effect on growth of CFU-C in normal murine bone marrow plated in

agar over the feeder layer. The feeder layers were grown in presence, of

.10 M indomethacin or its absence. The number of H-l cells present on day 5

was not counted. It can be estimated from the doubling time of about 10 hours

determined in a later study (Garnett £t al., 1982) to be 5.12 x 10 , 1.28 x

10 , 1.79 x 10 , 2.6 i 10 and 3.8 x 10 cells, at the higher concentrations
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-of H-l cells one could expect ChaC more PGE may be formed. The results are

•shown in Figure 2. The number of GM-CFU-C colonies produced peaked at 2.5 x

"iO H—1 cells plated and then diminished to very low levels. In the presence

-of indonusthacin, suppressing PGE formation, the number of GM-CFU-C colonies

-was increased at all numbers of H-l placed except Che smallest. The differ—

-ence in colony yield between the two curves is logically accounted for by se-

cretion o£" PGE. The decrease in colony yield when more than 2.5 x 10 H-l

•cells are plated is probably not related to PGE. It may be related to competi

-tion for nutrients or as we believe the production of an inhibitor of cell pro'

•iiferation. Since this inhibitory effect is not seen with supernatants of the

•H-l cell we believe the postulated inhibitor is a labile molecular species.

5he inhibition is not mediated through cell to cell contact since it is also

present when the H-l cell line is separated from the bone marrow cells by an

-additional layer of agar between the H-l and bone marrow cells.

The morphology of the colonies is also influenced by the presence of the

H-l feeder layer. Our control L-cell conditioned medium rarely produces a

.pure granulocyte colony but does stimulate macrophage and mixed macrophage

.granulocyte colonies in ratio of 4:1. The H-l cell conditioned medium alone,

with 10 M lactoferrin or 10 M PGE induces raacrophage, macrophage-

.granulocyte and granulocyte colonies in ratio of about 3:3:1. The H—1 feeder

.layer3 so far stimulate only macrophage colonies. Furthermore, the number of

.colonies stimulated by the feeder layers is generally about 50Z that produced

by the H-l conditioned medium. From these data we tentatively conclude that

the feeder layer produces a labile molecular species that inhibits growth of

GM-CFU-C with preferential inhibition of granulocyte and mixed colony produc-

tion.

The lesser production of macrophage colonies by the H-l feeder layer

compared to H-l supernatants can logically be explained by PGE production of
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The H-l feeder layer and its preferential but not exclusive inhibition of

macrophage proliferation described by Williams jit _al., 1979.

"Inhibition of BFU-E and GEMM Proliferation by H—1 Supernatant;

The inhibitory effect of H-l supernatants upon BFU-E granulocytic,

•erythrocytic, megakaryocytic and macrophage (GEMM) proliferation was

-demonstrated in plasma clot cultures. Clots were fixed in 57. formaldehyde or

•gluteraldehyde and stained with acetycholinesterase and hematoxylin or

-benzidine and hematoxylin. the former stain for megakaryocytes and the latter

-for hemoglobin.

Erythropoietin 2.5 units per ml of suspension medium with and without

-pokeweed stimulated spleen cell conditioned medium (PWSCM) were used to stimu-

late BFU-E and GEMM proliferation.

The results on BFU-E proliferation are shown in Table IV. The presence

-ef the H-l conditioned medium abolished BFU-E proliferation and production of

the typical bursts. In a third study using Ep and FHSCM even more interesting

observations have been made (Cronkite et: _al., 1982). The presence of H-l con-

ditioned medium (H-l CM) abolished BFU-E and GEMM derived bursts and colonies.

However, many single megakaryocytes wers still observed suggesting that the

H-l CM acts on early progenitor but not late progenitors. In an earlier sin-

gle study H—1 CM did not suppress CFU—E proliferation.

The Effect of H-l Cells and Supernatants on CFU-S:

Marrow adherent cells of different types support the self-renewal and

ow differentiation of stem cells into diverse hemopoietic lines depending

upon the addition of or production of regulatory molecules for differentiation

and proliferation of committed stem cells (Dexter jst _a_l., 1974, 1977). The

H-l cell line is derived from the marrow adherent layer of the DLC. He were

interested in determining whether this cell line which produces CSF and an in-

hibitor of granulopoiesis and erythropoiesis would have an effect upon CFU-S
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-proliferation when it was used as the adherent layer in DLC. Adherent layers

-of H-l cells were prepared and these flasks were charged with 10 fresh bone

marrow from (57B1/6J mice or 1.5 x 10 cells from established Dieter cultures

•She K-l adherent layers did not support CFU-S self renewal in DLC by 6 weeks

•no CFU-S were detectable.

In addition flasks with H-l cells as adherent layer were inoculated with

i.5 x 10 non-adherent cells or adherent cells or a mixture of 0.75 x 10 ad-

herent and 0.75 x 10 non-adherent cells from DLC. At 4 weeks after inocula-

tion the CFU-S had dropped to 237., 10% and 26% of the number inoculated.

H-l supernatant at 100, 75, 50 and 07. in Fischer's medium with 2Z horse

serum was used to incubate 1.5 x 10 bone marrow cells per ml for 5 hours. At

•this time the tritiated Ehymidine cytocide was determined. Fewer CFU-S were

killed in the presence of H-l CM.

Cytoehemical, Proliferative and Radiobiological Characterization of the H-l

Line;

This has been published in detail by Garnett e_t al., 1982. Briefly the

cell line grows to a density of 1.5 x 10 cells per cm when grown at 33°C or

37°C the best growth being in 103 horse serum. The mean doubling time was 9.3

hours between subculture 15 and 36. The morphology remained unchanged

iibroblastoid with increasing fat droplets with time in culture. At subcul-

ture 15 the cell line was mainly diploid with a modal chromosome number of 40

and few abnormalities. At subculture 36 some aneuploidy was seen with fre-

quent chromosomal abnormalities. Between passages 15 and 36 the plating effi-

ciency remained high around 44Z.

The radiation sensitivity was characterized by D s 150 rads, Dq >y 245

rads, n J- 5.2 and there was no clonal growth after 2,000 or more rads. Thus

this cell line has a high degree of radiation repair capability and on the

exponential part of the survival curve a D only modestly greater than that of
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"Che raurine hemopoietic seem cell. The high degree of repair is unlike Che

ffiurine stem cell whose Dq is about 20 rads (Cronkice, unpublished data).

The functional and cytochemical studies show the characteristics

Tabulated in Table V. These features are compatibile with this cell line

"being derived from the adventitial reticular cell of the bone marrow whose

-characteristics have been described by Westen and Bainton, 1979, Chamberlain

£t _al., 1975, Tavassoli, 1974, 1976, Miyoshi £t al., 1966 and Weiss 1965.

-Transformation of the H-l Cell into a Sarcoma;

After the 36th passage at monthly intervals or about every four passages

aliquots of the H-l cell were inoculated into syngeneic mice intraperitoneally

-and subcutaneously. At about the 40th passage the cells produced solid tumors

-which upon histological examination were typical sarcomas with variable

-amounts of fibrous tissue. The tumors in culture still produce CSF detectable

in the supernatants. Despite the fact that the tumor produces CSF in culture

-it does not produce a granulocytosis _in vivo. This is in marked contrast to

eur murine mammary adenocarcinoma cell line that produces CSF in culture and

upon transplantation produces a massive granulocytosis (Burlington £t _al. ,

4977, Reincke £t jal., 1978b). This throws into doubt whether extramedullary

production of CSF has any influence on granulocyte production and suggests

that the murine mammary adenocarcinoma may secrete a substance that stimulates

.accelerated intramedullary granulopoiesis by switching on CSF production in

the bone marrow.

Is the Adventitial Reticular Cell the Conductor of the Hemopoietic Symphony:

The ARC occupies a strategic position in the bone marrow. It is situ-

ated in part on the abluminal surface cf the sinsusoids. Through its fine

processes it appears to be in contact with almost all of the hemopoietic cells

in the hemopoietic cords. In addition the H-l cell in culture is probably a

descendant of the ARC cell in the bone marrow. This progeny produces CSF, a

B!ai*a dalivar a earafully workad out manuscript raady for printing
Hafarancaa mutt ba quotad axactry aa indicatad in "tnstructiona to Authors"

Please use »lnstructions to Authors«



ALFRED BENZON SYMPOSIUM 18

HAEMOPOIETIC STEM CELLS

To be published by MUNKSGAARO. Copenhagen

Pag* | Toui pagaa

9

In tha margin to ba
marked approximate
ofic* for fig.. table*.
Remarkaaoouthead-
inge. paiit. «ie.

28 lintt of 95 unm make approximately 0.7 page in lypa (10 typewritten pagaa i n aqual to 7 pigai in iha book)

"labile inhibitor of GM-CFUc, a stable inhibitor of BFU-E and GEMM prolifera-

tion and inhibits ̂ n vitro CFU-S entry into DNA synthesis. If the ARC pro-

duces these substances _in vivo upon demand it would be prima facie evidence

that this cell plays a critical role in modulating the rate of hemopoietic

-cell proliferation.

Other lines of evidence are published that show the importance of cell

-to cell interaction influencing hemopoiesis. Curry et al., 1967 observed that

-the histological type of colonies developing in BM transplanted into fatally

irradiated mice was determined by the anatomic site of the colonies. They

-coined the term hemopoietic inductive microenvironment (HIM) to describe the

•stimulus requiring close proximity or contact of inducing and induced cells.

•La Pushin and Trentin, 1977 have identified distinctive reticular cells

indigenous to the erythrocytic and granulocytic colonies in the spleen

-hypothesizing that these cells are the HIM inducing precursors into different

•lines. We extend these notions to suggesting that the ARC does chis through

-both inhibitory and stimulatory influences. The triggers for "switching" on

-the genes responsible are not identified but we suggest there may be a mole-

•cule produced by the murine mammary adenocarcinoma cell that switches on CSF

-production in the marrow.

Friedenstein _et jal. , 1970( 1974a, 1974b were first to produce clones of

-fibroblasts from splenic cells and BM when cocultured in intraperitoneal diffu-

sion chambers (IPDC) with transitional epithelial cells induced osteogenesis.

.Fibroblast colonies developed in our plasma clots _in vitro and plasma clot dif-

fusion chambers after the BFU-E-derived largs colonies disappeared (Gerard jet

at., 1978, Cronkite et £l., 1979).

The influence of local irradiation of marrow stromal cells on

hemopoiesis has been studied (Knospe £t aL_.," 1976, tferts£t _al., 1977, 1980)

_2g implying that stromal elements play an _in vivo role in regeneration of
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•hemopoietic cell proliferation. Since Dexter and Lajtha, 1974, DexCer et al• ,

•1977 developed a DLC for prolonged culture of CFU-S, CFU-C, BFU-E, CFU-E, and

•eFU-Meg, interest in the stromal cells has intensified. The essentiality of

•close cell to cell interaction was shown by Bentley (1981) since separation ad-

herent cells from bone marrow by a diffusion suspended in Dexter system did

-not support CFU-S as well. Stromal cell colonies required for LDC have been

established by Mori ̂ et _al., 1978, 1979 showing that prednisone induces fat and

-suppressed CSA production.

Factors that inhibit and stimulate CFU—S cell proliferation have been

-isolated from murine bone marrow (Frindel et^ £^., 1976, Frindel and Guigon,

1977, Lord et al., 1976, 1977, Wright and Lord, 1978, 1979, Wright et al.,

4980, Toksoz et al., 1930). Fractionation of a cell-free supernatant from the

actively proliferating marrow of phenylhydrazine-treated mice yields a CFU-S

proliferation stimulating factor which triggers normal BM into cycle measured

by the fraction of the CFU-S that is killed by HTdR. Extracts of adult

murine steady state BM, containing few CFU-S in DNA syuthesis (S), yields a

CFU-S proliferation inhibitor.

The ARC and its processes are in contact with almost all hemopoietic

sells. They are slightly phagocytic. They undergo little proliferation un-

less the BM is damaged (Werts et_ ̂ L., 1977, 1980, Meyer-Hamme £t _al., 1971).

Ihey are essential Co normal BM physiology since restoration of the marrow

sinus network and the reticular cells precede the development of hemopoiesis

after mechanical BM ablation Knospe, 1968 and in transplanted bone

Friedenstein et^ .al.» 1974. The reticular cell processes wrap around

hemopoietic cells and blunt processes terminate on other hemopoietic cells

(Dexter £t ̂ 1-, 1977). These relationships prompted Weiss and Chen to suggest

that the ARC participate in cell-cell interactions that ire inductive and regu-

latory. Several investigators have isolated non-hemopoietic clones of stromal
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T:ells from murins and human BM. To our knowledge none of these stromal lines

"actively secrete hemopoietic regulators. 3-1 cell, probably derived from the

ARC] secretes GM-CSF, a probable labile inhibitor of granulopoiesis and an in-

-hibitor of BFU-E and GEMM proliferation. All cells, unless mutants, possess

-the entire genetic code. It is conceivable that our cell line has by chance

•had several genetic loci accidentally de-repressed. It is also tempting to

•eonceive of this cell strategically located in the BM as having these prop-

erties jin vivo. Many cells secrete GM-CSF. H-l is, we believe, the first con-

tinuous growing BM-derived cell line that in culture secretes GM-CSF and other

•regulatory factors described in this paper.

Most recently Lanotte _et ̂ . (1982) have isolated continuously growing

•epithelioid and fibroblastoid murine stromal cells which differentiate into

.adipocytes and are insensitive to insulin. They have a high degree of

hyperploidy and chromosomal aberrations. The recent observation of Brookoff

£t £^. (1982) that accelerated erythropoiesis in ha/ha and sph/sph mice with

hemolytic anemia is associated with distinctive dark branched cells may be rel-

evant to our observations. Lastly Eliason e± a±. (1982) has shown that there

is an erythropoietin independent factor in mouse spleen cell conditioned me-

dium that stimulates proliferation of BFU-E. Perhaps the H-l BFU—E inhibitor

upon this moiety.

The major problem in growth and development is the nature of the molecu-

lar mechanisms that svitch on or off selective and sequential gene expression.

This applies to all cells. Hemopoiesis is an intriguing system since it can

be easily sampled _in vivo and the separated constituent cells studied in

vitro. There is always the hazard that the in vitro environment induces gene

_2B expression in a different sequence than would occur _in vivo or would force ex-

pression of silent genes that the cell line may not express _in vivo.
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NUMMARY AND CONCLUSIONS

We have isolated and preserved a murine cell line (H-l) probably derived

"from the adventitial reticular cell. This line produces:

1. CSF

2. A labile inhibitor of CFU-c proliferation with preferential action

-on granulopoiesis.

3. PGE

4. Proliferation inhibitors of:

a. 3FU-E

b. GEMM

5. Suppresses entry of CFU-S into DNA synthesis in vitro.

We postulate that the ARC may play a major regulatory role in

faemopoiesis through intramedullary production of the factors described. We do

not know the nature of the signals that activate the genes in the ARC which

are coded for the factors described.
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*Feeder layers of H-l cells were derived from Dexter adherent layers and
-compared to 10Z CSF-L cell medium-stimulated cultures (control cultures).
W » week.
=D " day.
'CSF-L cell medium in both layers of agar.

- 2 6

- 2 7

- 2 8

28 linaa of 66 uniu max* approximately 0.7 paga in typ« (10 typawrittan pagaa ara aqual to 7 pagaa in tna hook)

Table I. Stimulation of CFUC in 10 normal murine bone marrow cells by feeder
layers of H—1 cells

Feeder Layer Clusters Colonies

2V' uncloned line

4DT uncloned line

2W cloned line

1W cloned line

Control culture^
double layer agar

Control culture

131.0 ± 31.0

157.0 ± 16.0

146.0 t. 21.0

138.0 ± 1.0

115.0 ± 3.0

83.5 ± 2.5

271.0 ± 21.5

201.0 ± 13.0

221.0 ± 1.0

217.0 t 19.5

114.0 ± 4.0

118.5 ± 2.5
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Table IX. The number of colonies produced as a function of the
marrow ce l l s plated

- Cells Feeder
plated/ml layer

- 5,000 +

-10,000 +

-20,000 +

-40,000 +

-80,000 +

-40,000 +

-40,000

-40,000 +

-40,000

-40,000

CM

-

-

-

-

-

10% CSF-L c e l l

10* CSF-L c e l l

10% PWSC

10% PWSC

102 PWSC and
Ep(2.5 units/ml)

_CM, conditioned medium.
•Tabulated along with the influence of added CSF-L
—or erythropoietin (Ep) plus PWSC medium on colony

-

Pleas* deliver a carefully worked out manuscript ready far printing

No. of
plates

4

4

4

4

4

4

4

4

4

36

ce l l medium,
growth.

number <

5

11

16

50

114

54

36

58

27

34

j f bone

No. of
colonies

.0 ±

.0 ±

.3 ±

.7 ±

.3 ±

.5 ±

.8 ±

.3 ±

.7 ±

.7 ±

0

0

0

6

11

4

1

6

1

1

.6

.7

.9

.6

.4

.3

.8

.5

.9

.2

PWSC medium,
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£able I I I . GM-CFUC production by

Addition

Native LF
Fe-saturated LF
Native LF

- Fe-saturated LF
Native LF

- Fe-saturated LF
Fe-saturated LF

- Fe-saturated LF
Fe-saturated LF
PGE
PGE
PGE
PGE

— Indomethacin
None
None*

bone marrow c e l l s

Cone.,
M

10-7
10-7
10-9
10-9
io~ii
io-n
10-13
10-15
10-17

10"5
10-7
10-9
10"ll
10-5

—

Eone marrow c e l l s (10^ were exposed to conditioned
grown in the presence of LF, PGE,
from the LF- and PGE-treated ce l l s
SEM of the colonies counted on s ix
*Dialy£ed conditioned medium.

-

page* in the book)

Colonies, no.

123.2 + 7.0
137.6 ± 5.4
131.5 ± 4.7
139.7 ± 6.0
129.3 ± 2.6
130.9 ± 4.6
124.2 + 6.4
129.8 ± 7 .3
126.5 ± 5 . 7

76.8 + 4.5
131.8 ± 4.7
130.8 ± 6 . 4
137.8 ± 5.1
128.3 ± 2.5
135.3 ± 7.0
129.4 ± 6 . 0

medium from H-l c e l l s
or indomethacin. The conditioned medium
was dialyzed. The
dishes.

results are the mean ±
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-I 2.5U Ep 8.8 ± 1.4

•II 2.5U Ep 6.0 ± 1.0

-I 2.5U Ep ± SCCM 7.0 + 1.4

•II 2.5U Ep ± SCCM 5.3 ± 1.3

-I Ep + H-l CM d.14 4.8 ± 1.5

•II Ep + H-l CM d.14 1.7 ± 1.2

-I H-l CM only 0

^ C57B1/6J bone marrow cells grown in bovine plasma, NCTC-109, foetal bovine
•serum, 1-asparagine, beef embryo extract, bovine serum albumin, MEM,
erythropoietin (Ep) and pokeweed spleen cell conditioned medium (SCCM).
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Table IV. Eight day plasma ciot assays for BFU-E in presence of supernatants
from H-l cell cultures

Stimuli
Mean ± SE

CFU-E like Colonies BFU-E Multicentric Colonies

29.0 + 2.0

8.7 + 1.7

16.3 ± 3.2

8.3 ± 1.2

0

0

0
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Table V. Functional and Cytochemical Characteristics of the H-l Cell

Supconfluent Confluent

Phagocytosis
Fc receptors
Peroxidase
Chloroesterase
Acid phosphatase
Alkaline phosphatase
Alpha-naphethyl acetate esterase
Oil red 0
Collagen I and III
Factor VIII
Electron microscopy
Phagosomes
Weibel-Palade bodies
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Figure I. A schematic of the marrow circulation (redrawn from M. Brookes classic work, "The
Blood Supply of Bone." Butterwonhs. London 1971). The nutrient artery penetrates the cortex of
bone in an angulated fashion and in the marrow bifurcates into ascending and descending medullary
arteries from which radial arteries arise. The radial arteries enter the canalicular system cf cortex
through the endosteum and become cortical capillaries at which point blood from periostea! and
endosteal capillaries can communicate. The cortical capillaries enter the marrow sinuses. The sinuses
eventually collect and enter the central sinus from which blood leaves the marrow and enters the
systemic venous circulation via emissary veins. Hemopoiesis occurs in the intersinal spaces.
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Figure Legend

Figure 2. The number of GM-CFUc colonies produced by

feeder layers from graded initial innocula of

H-l cells. 0---0 represents the number of colonies

formed in presence of indoraethacin suppression of

PGE formation and o o represents the number of

colonj.es produced in absence of indomethacin and

its suppression of PGE formation.
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CELLS

UNNG CELLS
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AOVENTITIAL CELLS

T1CULUM ol AnvENTITIAL PROCESS

FIG. 3 . A segment of the wall of a vascular sinus, including an adventitial process, is
sketched here. The sinus wall is trilaminar in most places, consisting of a lining (or endo-
thelial) cell, a basement membrane (heavily stippled) and an adventitial cell. In places
apertures may occur in the wall, and free cells may pass through such apertures. Elsewhere,
the basement membrane and/or the adventitial layer may be absent, resulting in a wall of
1 or 2 layers. The adventitial cells are commonly very voluminous and rarefied, extending
deeply into the contiguous hematopoietic space and displacing hematopoietic cells. (The
upper labeled adventitial cell exemplifies this.) But these cells may be very slender and also
may be unilocular fat cells with obvious consequences to the volume of the hematopoietic
space. Less commonly, the lining cells may display these variations (see text). The adveoti-
tial process is of the same structure as the sinus wall. Its relationships to the vascular com-
partment are described in the text.


