A BRI A25d A23
The Seoul Journal of Medicine
Vol. 25,No.2, June 1984
ISSN (582-6802

A3 o}

T4 2o G Pyt BT

Morphological Observation on the Extramedullary Hematopoiesis

of Human Fetuses
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Table 1. Average and relative weights of the body and hemopoietic organs

R, 0 ey we Dhew R Sthe R g SR
(4~12> 16
(14~16 4 20667 10.5£1.6 54.2+8.9 0. 94 0.1-0.2 0.77
5(17~20) 4 4094161 20.2£9.1 49.3£5.8 0.8£0.37 1.9%0.6 0.93+0.56 2.2-+0.9
6(21~24) 5 810-+222 36.6+7.8 46.3+5.5 1.6x0.5 2.0%0.5 3.04+1.0 3.6%0.5
7(25~28) 7 11784264 49.4+15.3 42.2+2.3 2.9+1.0 2.440.5 5.4+3.11 4.241.9
8(29~32) 10 15953-206 70.9+10.7 43.5+7.6 4.1+1.3 2.5+0.7 6.9+2.2 4.3+1.3
9(33~36) 11 21584377 84.74+27.1 40.5%13.9 5.34+1.8 2.5+0.8 9.84+4.0 4.5*1.6
10(37~38) 11 3023462  120.4£28.6 39.4%6.7 8.9+3.6 2.9+0.9 11.1+3.2 3.7+1.1
(39~42) 2 3076432 127.7X122.1 41.6%5.1 T7.6+0.6 2.620.5 12.4-+2.1 4.1+0.9
birth-9th day
Total 79
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Fig. 9. The stages of hematopoiesis in the developing embryo and fetus indicating the time of appearance and’
the comparative participation of the chief centers.
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—ABSTRACT -

Morphological observation on the extra-
medullary hematopoiesis of human fetuses

Chang In Suh and Je G. Chi
Department of Pathology, College of Medicine,
Seoul National University

To investigate the extent and temporal regression
of extramedullary hemopoiesis during fetal life, mor-

phological observations on fetal liver, spleen, and
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thymus were made.

Normal human embryos and fetuses were collected
and proved to be normal after autopsy. The embryos
were serially sectioned. Their age ranged from 4 weeks
to 42 weeks of gestations. To compare the findings in
postnatal life 6 cases of normal newborn infants were
also studied.

In early embryos only primitive red cells originated
from extraembryonic source could be seen, but on
the 36th day of gestation definitive red cell could first
be seen. The liver appeared to be the major organ of
hematopoietic activty from late embryo through mid-
fetal period. In the 36th day embryo, macrophages
and erythroblast series started to appear and hemato-
poiesis reached full level of activity from the 11th
to 20th week, Thereafter the hematopoiesis decreased
gradually to disappear completely by the time of
birth. In the liver the most hematopoietic cell were
erythroblastic series and the liver was the major
source of hematopoiesis during fetal period. And it
was thought to be responsible for the fact that the
relative weight of liver of fetus was greater than
that of adult.

In spleen hematopoletic activity appeared frst in
the 12th week of gestation. However, the degree of
erythropoiesis was minimal in the spleen, and the
lymphopoiesis was significantly greater than erythro-
poletic activity. Therefore it seemed that the spleen
plays a minor role in hematopoiesis during fetal period.

In thymus lymphocyte appeared first in the 10th
week of gestation. Both erythropoiesis and graulocy-
topoiesis were present in the interlobular septa of
the thymus. However, thedegree of hematopoiesis in
general was rather small.

Intramedullary hematopoies began first in the cla-
vicle at the 11th week of gestation.

REFERENCES

Crosby W.H.; Hematopoiesis in the human spleen.
Arch. Intern Med., 143.1821-13822, 1983.

Fontebuoni A., Howard D. and Stohlman F. Jr.;
Fetal hemopoietic tissue differentiation and response
to erythropoietin stimulation in an in Viire culture
system. Proc. Soc. Exp. Bio. Med., 138. 201-205,

1978.

Gilmour J.R.; Normal haemopoiesis in intrauterine and
neonatal life. J. Pathol. Bacteriol., 52:25-54, 1941.
Kelemen E., Calvo W., Fliedner TM; Atlas of
human hematopoietic development. New York; Spr

inger-Verlag, 156~171, 1979.

Kelemen E. and Janossa M.; Macrophages are the
first differentiated blood cells formed in human
embryonic liver. Exp. Hematol., 8:966-1000, 1980
quoted by Oski F.A., Naiman J.L. Kyriazis A.A.
and Esterly J.R.; Development of lymphoid tissues
in she human embryo and early fesus. Arch. Pat-
hol., 90.348, 1970.

McCulloch E.A.; Stem cells innormal and leukemic
hemopoiesis (Henry Straffon lecture, 1982) Blood,
62:7-13, 1988.

Oski F.A. and Naiman J.L.; Hematologic problems
in the newborn. 3th ed. pp. 1-6. W. B. Saunders
Company, Philadelphia, 1982.

Rineart J. J., Zanjani E. D., Nomdedeu B. et al;
Cell-Cell interaction in Erythropoiesis. J. Clin.
Invest., 62.979-986, 1978.

Sharkis, S. J., Luk G. D., Collector M. L et al;
Regulation of hematopoiesis II, The role of poly-
amine inhibition on helper or suppressor influence
of the thymus. Blood.,61.604-607, 1583.

Shaver R. W. and Clore F. C.; Extramedullary hem-
atopoiesis in Myeloid Mectaplasia. Amer. J. Roent.,
137:874-876, 1981.

Thomas D. B. and Yoffey J. M.; Human foetal hae-
matopoiesis, II. Hepatic haematopoiesis in the hum-
an foetus. Brit. J. Hemat., 10:195-197, 196-.

Torck-storb B., Martin P.J. and Hensen J. A.; Reg-
ulation of in Vitro erythropoiesis by normai T
cell; Evidence for the T-cell subsets with opposing
Sunction. Blood, 58:171-174, 1981.

Williams N. et al.; The origin, development and
regulation of megakaryocytes. Br. J. Hacmaol, 52!
173-180, 1982.

Wintrobe M. M. Clinical Hematology. Sth ed. Lea
& Febiger, Philadelphia. 1981. pp.1-7.

Wolf B. C., Luevano E. and Neiman R. S.;Evidence
to suggest that the human fetal spleen is not a hem-
atopoietic organ. Am. J. Clin. Pathol., 80:140-
144, 1983.

— 123 -




Fig. 1.

Fig. 2.

Fig. 3.

Fig. 4.

Fig. 5.

Fig. 6.

Fig. 7.

Fig. &

—A el - AAZ efoke) B4 zu—

LEGENDS FOR PLATES

The liver of 36 day embryo(ESR 13). Definitive erythroblast series appear for the first time between
the hepatic cell nests. There isalso a megakaryocyte(arrow). In the central vein (CV) and hepatic
sinusoids primitive erythroblasts are noted. H&E, X400

The liver of 10 week fetus(ESR 14). There are many hematopoietic cells between hepatic cell cords-
around central vein(CV). H&E, %200

The liver of 12 week fetus({S 82-1194). Very active hematopoiesis is seen. At this stage hematopoietic
elements dominate over the hepatic cell plates. H&E, %200

The liver of 27week fetus(RCM 328). A widened portal tract(arrow) is studded with many maturing

hematopoietic cells. Immature blood cells are seen mostly in the sinusoids. H&E, x200

The liver of 16 week fetus(RCM 76). In the perivascular mesenchymal tissue of portal tract, inaddit
jon to many diffusely scattered hematopoietic cells, there is a focus of erythropoiesis{arrow). H&E,
X 200

The splenic premodium of 44 day embryo(RCM 448). Nucleated erythroblasts and Iymphocytes are
present without showing clusters. H&E, x200

The thymic medulla of a 32 week fetus. (RCM 96) In addition to lymphocytes, a few eosinophils
(arrow) are scattered in the medulla. H&E, x1,000

The thymus of an 18 week fetus{RCM 77). In the interlobular septum (arrow)there are many hem-

atopoietic cells, particulary those of granulopoietic series. H&E, X400
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