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Summary 

The yolk sac and aorto-gonad-mesonephros region are well recognized as the principal sites of hematopo比sis in the developing 
embryo, and the liver is the principal site of hematopo比sis in the fetus. In the present study, we investigated the immunohistoche
mical expression of Glycophorin C (erythrocytes), Neutrophilic elastase (granulocytes), and CD34 (progenitor hematopoietic stem 
cells, progenitor stromal cells, and vascular endothelial cells) in hepatic parenchyma from fetuses with Down's syndrome (DS) (16", 
20'', and 24'h week of gestational age), and correlated the findings with the equivalent of the hepatic parenchyma from fetuses after 
spontaneous abortion. 

Our results did not demonstrate a quantitative difference at the level of erythropoiesis in all three periods examined. In contrast, 
an important numerical difference was shown in the expression of CD34 pos山ve cells in liver parenchyma from fetuses with DS, 
in comparison with those found in liver parenchyma from fetuses after spontaneous abortion (p < 0.02). Furthermore, a modest but 
significant difference was demonstrated at the level of granulopoiesis between the 20" and 24" week (p < 0.01). Given that, the 
living newborns with Down's syndrome manifest diverse haematological abnormalities, including a transient leukemoid reaction 
that usually disappears after some weeks or months, a significantly increased number of CD34 positive and a less significantly 
increased number of neutrophilic elastase positive cells between the 20'h and 24" gestational week could explain this phenomenon 
in combination with the respective results, if any, in the bone marrow. Regarding our finding of increased stromal CD34 positive 
cells in the hepatic portal triads, it raises the possib仆ity that a process similar to fibrosis of the bone ma盯ow may contribute to the 
hepatic fibrosis in DS. 
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Introduction 

Hematopoietic stem and progenitor cells reside in 
diverse anatomical locations in developing mammals 
including the yolk sac [ l] and para-aortic region within 
the embryo [2-4] and the liver, spleen and bone marrow 
of the fetus [5-7]. The site of origin of definitive hema
topoietic stem cells in the developing fetus remains con
troversial. Evidence from some studies indicates that 
hematopoietic stem cells from the yolk sac are responsi
ble for transient primitive hematopoiesis, but they appear 
to lack the ability to reconstitute the hematopoietic 
system in adult animals [3, 8]. Instead, stem cells derived 
from an intraembryonic site, the aorta-gonad-mesoneph
ros (AGM) region, have been shown, both in mice and 
man [4], to be responsible for definitive hematopoiesis 
[2, 3, 9] by first colonizing the fetal liver and later the 
bone marrow [10]. 

All types of hemopoietic cells derive from a small pool 
of immature uncommitted progenitor cells. During the 
past few decades the phenotype of the hemopoietic pro
genitors has been analyzed in detail. The first "precursor 
cell antigen" to be described was HPCA-1 (CD34) [I 1, 
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12]. This antigen is expressed on (almost) all types of 
hemopoietic progenitors. However, CD34 is also expres
sed on stromal cell progenitors and even on vascular 
endothelium [13-15]. 

Approximately 95% of all cases with Down's Syn
drome (OS) harbor primary trisomy 21, about 4% harbor 
a translocation, and l % a mosaic. The most frequent tran
slocation is between chromosome 21 and a chromosome 
of the D (usually 14) or G (usually 22) groups. More than 
50% of the DIG and 90% of the G/C translocations occur 
de novo, both parents having normal karyotypes. The 
remaining cases with DIG or G/C translocation have a 
parent with the same translocation in a balanced form; a 
balanced translocation can be found in several members 
of such families. The risk of inheriting DIG translocation 
in the mother is 11 % and in the father 2.4%. In the very 
instance of (21 q; 21 q) translocation, the risk is 100% 
[ 16]. Infants with DS have intrauterine growth delay 
(IUGD). The phenotype of Down's syndrome can be 
recognized easily in the fetus as early as 14 weeks of 
gestation. 

In midtrimester fetuses the principal site of hemato
poiesis is the liver, where two functionally different com
partments can be observed. Erythropoiesis mainly takes 








