Rouge, Louisiana. The fish were maintained
on natural photoperiods indoors for 2 weeks
in storage tanks containing 10 percent syn-
thetic seawater (Instant Ocean). They were
fed an overabundance of dried fish feed
(Tetramin) supplemented by freeze-dried
brine shrimp several times before and during
the experimental period. The water was fil-
tered continually and was maintained at
24° £ 2°C. From 26 October to 2 November
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hypophysectomized by a technique described
by G. E. Pickford [Bull. Bingham Oceanogr.
Collect. 14, 5 (1953)]. On 2 November, the
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hour photoperiod with light beginning at
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fluorescence (250 lumen/m2 at the water
surface). After 4 days, some of the hypophy-
sectomized fish showed evidence of osmotic
failure; therefore, the concentration of the
water was increased to full strength ‘sea-
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was collected from the caudal artery in
heparinized microhematocrit tubes, was cen-
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Fetal Liver Erythropoiesis and Yolk Sac Cells

Marks and Rifkind, in their thought-
provoking article on control of erythro-
cyte protein synthesis during fetal and
postfetal development (/) referred
(their reference 8) to a paper by
Moore and Metcalf (2) as supporting
the following statement: “Neither in
vivo nor in vitro is there substantive
evidence that yolk sac cells seed fetal
liver erythropoiesis (8~10).” This is
opposite to the view that Moore and
Metcalf in fact took, stating (in their
summary): “Organ cultures of
embryos or yolk sacs after separation
have shown . the dependence of
intra-embryonic haemopoiesis, particu-
larly in embryonic liver, on coloniza-
tion by yolk sac haemopoietic cells”
(2).

They were led to this view by a
series of elegant transplantation and
culture experiments, including 2-day
organ cultures after which 7-day yolk
sacs and embryos or yolk sacs alone
each contained 55 to 81 in vitro colony-
forming cells. Embryos alone con-
tained none. Two lethally irradiated
mice which survived for 30 days after
injections of 8 X 106 chromosomally
marked yolk sac cells showed 89 to
100 percent donor-type mitoses in bone
marrow, spleen, thymus, and mesen-
teric lymph nodes (2).

The question of whether or not im-

14 JULY 1972

mature, primitive (yolk sac) cells are
the precursors of the fetal liver and
adult erythroid cell line is of funda-
mental importance in understanding
the process of determination involved
(3) (when the hemoglobin changes
from fetal to adult type), and much
current research is directed to this area
(3). Even Marks and Rifkind admitted
that the possibility has not been ex-
cluded “that the yolk sac contains cells
which are direct precursors of fetal
liver erythropoiesis” (/). Their con-
tribution to one side of this question
should not have misrepresented the
contribution of Moore and Metcalf to
the other.
Davip E. HARRISON

ErizaBETH S. RUSSELL
Jackson Laboratory,
Bar Harbor, Maine 04609
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Although the work of Moore and
Metcalf (7) cited by Harrison and Rus-
sell indeed claims to .demonstrate
“. .. the dependence of intra-embryonic
haemopoiesis, particularly in embryonic
liver, on colonization by yolk sac hae-

mopoietic cells,” in fact these studies
do not document any contribution of
yolk sac cells to later fetal erythropoie-
sis. The data cited concerning in vitro
colony-forming cells (CFC) are irrele-
vant to this question since such cells
have thus far been only shown to be
granulocytic leukocyte precursors in-
capable of erythrocytic differentiation
(2). The “elegant transplantation” stud-
ies cited do not provide any evidence
of fetal hepatic erythropoiesis in ex-
planted 7-day fetuses, whether or not
the yolk sac is left attached, after 2
days of culture. These studies quite
simply show that the yolk sac contains
in vitro CFC, which may circulate into
the embryo when the vasculature is de-
veloped. Furthermore, in vitro CFC are
first detected in the intact fetal liver on
day 10. Since the 7-day explants dis-
integrate after 2 days in culture, it is
not possible to conclude that yolk sac
in vitro CFC have colonized the liver
or any other fetal organ.

Harrison and Russell further ad-
duce experiments with chromosomally
marked donor yolk sac cells injected
into lethally irradiated adult recipients
as evidence in support of the contribu-
tion of yolk sac in vivo CFC to later
embryonic hemopoiesis. The donor cells
in these experiments were from 11-day
embryos. By the 11th gestational day
the fetal liver is already contributing
hemopoietic precursors to the embry-
onic circulation (3). There is no reason
to assume, therefore, that the observed
colony-forming activity in these experi-
ments is of yolk sac origin. The simplest
explanation of the data presented by
Moore and Metcalf (/, figure 6) con-
cerning in vivo CFC is that such hemo-
poietic precursors may be found in all
hemopoietically active tissues and that
the question of colonization remains as
yet unsupported by substantive experi-
mental data, as stated in our article
(4).

PAuL A. MARKS
RicHARD A. RIFKIND
Department of Human Genetics and
Development, College of Physicians
and Surgeons, Columbia University,
New York 10032
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