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in the placentae of the golden hamster (Mesocricetus auratus Water- 

house), beginning with the sixth day of gestation and extending to term 

on day sixteen. Both the percent of labelled cells in the sample popu- 

lation along with the average number of grains per cell, for five re- 

gional types of giant cells are presented. The obplacental giant cells, 

after day 11, show an increase in the average grain count without 

undergoing cell division and in consequence increase their chromo- 

some number. The ectoplacental cone giant cells (Träger) show no 

change in tritium label and thus remain diploid. After the giant cells 

of the ectoplacental cone become predominant in both the trophos- 

pongium and the labyrinth, they increase their rate of DNA synthesis 

without undergoing cell division and hence become polyploid. Ter- 

tiary giant cells, found in the maternal blood vessels, also show an 



increase in average grain counts. The giant cells of the chorionic 

plate, remnants left behind by the advancing ectoplacental cone, do 

not undergo polyploidization. The obplacental giant cells are impor- 

tant in implantation, as an anchor for Reichert's membrane, and as 

a possible source of hormones. It appears that the trophospongial 

giant cells are significant throughout gestation, while those of the 

labyrinth become less important as gestation proceeds. The most 

decisive period in the development of the hamster placenta, so far 

as the trophoblastic giant cells are concerned, lies between day 11 

and day 12. There was no investigation of the level of polyploidy for 

any of the giant cell types in this study. 
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THE GIANT CELLS IN THE CHORIO - ALLANTOIC PLACENTA 
OF THE GOLDEN HAMSTER (Mesocricetus auratus Waterhouse) 

I. INTRODUCTION 

In 1892 Duval first described giant cells arising from the ecto- 

dermal wall of the yolk sac in guinea pigs. Since then a number of 

papers have appeared concerning the origin and development of the 

trophoblastic giant cells in rodents. Ochs (1908) studied the giant 

cells of the hamster; Sansom (1922), working with the vole placenta, 

described enlarged trophoblast cells; Krehbiel (1931) discussed the 

decidual giant cells in the Townsend ground squirrel; Mossman and 

Weisfeldt (1939) stated that ectodermal cells gave rise to the giant 

cells of the 13- striped ground squirrel; Snell (1941), studying the 

early embryology of the mouse, distinguished three types of giant 

cells (primary, secondary, and symplasia); Alden (1947, 1948) re- 

ported on the activity of the primary and secondary giant cells of the 

albino rat during implantation. Bridgman (1948a, 1948b) discussed 

the trophoblastic giant cells of the rat, as well as large half -size, 

densely staining giant cells (endovascular plasmodial), alleged to 

have invaded the lumina of mesometrial arteries; Ward (1948) demon- 

strated enlarged trophoblast cells during early implantation in the 

golden hamster; Orsini (1954), in a very thorough investigation con- 

cluded that three groups of giant cells appeared during the course of 
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gestation in the hamster (primary, secondary, and tertiary); 

Tibbitts and Hillemann (1959), in a study of the histology of the chin- 

chilla placenta, described a peripheral zone of trophoblastic giant 

cells; Perrotta (1959) described the giant cells of the Canadian por- 

cupine placenta; Harvey (1959b) reported on the giant cells of the 

mountain beaver placenta; Hillemann and Gaynor ( 1961) noted giant 

cells in the junctional zone next to the decidual basalis in the the 

nutria placenta; Jollie (1962) reported the ultrastructural changes in 

the giant cells of the rat placenta with increasing gestational age; 

and Mossman and Strauss (1963) distinguished between the primary 

and secondary trophoblastic giant cells in the placenta of the pocket 

gopher. 

Giant cells have been demonstrated in the placentae of several 

other animals as well. In 1894 Assheton found certain binucleate 

cells (diplokaryocytes) within the trophoblast of mammalian embryos; 

Minot (1890) discussed the obplacental giant cells of the rabbit, which 

he termed "monster cells "; Grosser ( 1908) described certain giant 

cells (Riesenzellen) of the human placenta; Sansom (1927), studying 

the placenta of the rabbit, reported certain giant cells as arising 

from the fetal trophoblast, and others as of maternal origin in the 

mesometrium; Ortmann (1949) studied the giant cells of human basal 

trophoblast; Wimsatt (1951), in demonstrating the binucleate giant 

cells of the ruminant placenta, suggested a close affinity between 
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these elements and the specialized syncytial trophoblast of higher 

forms; Harvey (1959a) investigated the trophoblastic giant cells of 

the pika; and Larsen (1963a, 1963b) studied the obplacental giant cells 

of the rabbit with the electron microscope. 

Although most investigators have reported the giant cells as 

being derived from trophoblast, several authors maintain that they 

are of maternal origin. These later authors include: Ochs (1908), 

Sansom (1922, 1927), Grosser (1908), and Krehbiel (1931). As re- 

cent as 1953, Davies and Halmi suggested a myogenic origin (myo- 

metrium) for the obplacental giant cells in the rabbit. 

Most studies have stated that following the transformation of 

trophoblast into giant cells, there is an accompanying loss of cytokine- 

sis. However, Wimsatt (1951) reported the binucleate giant cells of 

the ruminant placenta as being capable of mitosis followed by cell 

division. It is of interest that Tibbitts and Birge (1961) found three 

metaphase figures in giant cells of the chinchilla placenta. 

The ability of the giant cells to play an active role in implanta- 

tion by degrading maternal tissues, has been reported in several 

studies. Alden (1947) concluded that the trophoblastic giant cells of 

the rat phagocytized both extravastated blood and uterine epithelial 

cells; Blandau (1949), in a study of embryo - endometrial relationships, 

indicated that the rat blastocyst initiated the decidual reaction by 

mere contact with the uterine epithelium, but that in the guinea pig, 
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some chemical substance from the abembryonal cells may have 

served as the stimulus for this reaction. Fawcett (1950) published 

an account of the invasion and destruction of the kidney cortex by 

trophoblastic giant cells of developing mouse ova when transplanted 

under the capsule. Van der Horst (1950) reported in Elephantulus 

that trophoblast pseudopodia penetrate in maternal tissue and aid in 

attachment; Wimsatt (1951) presented evidence that giant cells in 

certain parts of the sheep placenta were erthyrophagocytic and made 

iron available to the fetus; Amoroso ( 1952) stated that the tissue 

around placental giant cells undergoes fatty degeneration and that in 

the interior of the giant cells may be seen remnants of both connec- 

tive tissue and endothelium; Orsini (1954) described phagocytosis of 

hamster maternal tissues by both the primary and the secondary 

giant cells; Zybina (1961) noted that the trophoblastic giant cells of 

the rat caused lysis in adjacent maternal tissues; Jollie (1962), in an 

electron microscopic study of the rat placenta, showed that the giant 

cells contained inclusions believed to be red blood corpuscles. 

Dickson and Bulmer (1961) were the only investigators who failed to 

find any evidence of phagocytosis of red blood corpuscles and decidua 

on the part of the trophoblastic giant cells of the rat. 

Histochemical studies of the placental giant cells have been 

limited to date. Wislocki, Deane, and Dempsey (1946) found alkaline 

phosphatase abundantly present in the mononuclear trophoblastic giant 
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cells of the rodent; Padykula (1958) reported on the acid phosphatase 

content of the giant cells of the rat; and Deane, et al. (1961), in a 

similar histochemical study, demonstrated a high concentration of 

acid phosphatase in giant cells and also discussed the probable role 

of these cells in steroid hormone production. 

Special cells, at least somewhat comparable with trophoblastic 

giant cells have been described. Lewis (1924) was the first to note 

the presence of Hofbauer cells in chorionic villi (human placenta) 

and considered them as macrophages capable of clearing escaped 

red blood corpuscles and tissue debris from placental tissue spaces. 

Duval (1892) was the first, and Weill (1919) was the second person 

to describe special large metrial gland cells forming the walls of 

maternal arteries in both the mesometrium and adjacent myometrium 

of the rat. Asplund, Borell and Holmgren (1940), in an extensive 

study, demonstrated these same cells as large and epitheloid and 

stated that they formed sheaths around the arteries of the rat myo- 

metrium; and Dallenbach- Hellweg, et al. (1965) reasoned that these 

metrial gland cells of the wall of the maternal blood vessels may be 

transformed into large binucleate decidual cells. 

Since placental giant cells grow rapidly in size, but generally 

lack the ability to accomplish cell division, the question of polyploidy 

has arisen. Reports of polyploidy in extraembryonic membranes and 

fetal tissue proper are not new in the literature. Klinger and 
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Schwarzacher (1960) observed polyploid cells in the human amniotic 

epithelium; Schindler, Schwarzacher, and Klinger (1960), while in- 

vestigating the human amnion, correlated cell volume and nuclear 

size with polyploidy; and Brodskii and Kushch (1963) reported changes 

in polyploidy during postembryonic development in several embryonic 

rat tissues. Zybina (1961), on the basis of nuclear volume, suggested 

that the development of giant cells in the rat placenta was based on 

endomitotic polyploidization. In a further investigation (1964) using 

photometric determination of nuclear DNA content, he demonstrated 

that the trophoblastic giant cell polyploidy ranged from 256n to 512n. 

This study deals with the autoradiographic analysis, using a 

DNA precursor (tritiated thymidine), of the trophoblastic giant cells 

of the hamster placenta, beginning with the sixth day of gestation and 

extending to term on day sixteen. 



7 

II. MATERIALS AND METHODS 

The placentae of 25 hamsters were used, and their fetal age was 

determined by the lapse of time from observed coitus to sacrifice. 

Tritiated thymidine of specific activity 6. 7 curies /millimole was 

injected intra- peritoneally at a level of one (or three) microcuries/ 

gram of body weight. The animals, sacrificed after eight hours, had 

received three injections, each of one microcurie /gram at one hour 

intervals. 

The placentae were fixed in Carnoy's fluid (six parts of absolute 

alcohol to two parts of glacial acetic acid) for eight hours. Following 

dehydration in a graded series of ethyl alcohol, clearing in xylene, 

embedding in paraffin (56 to 58° C), these tissues were sectioned at 

five to seven microns and mounted on acid -cleaned glass slides. 

The tissues were prepared for autoradiography with Eastman 

Kodak AR. 10 Stripping Film. The film strips, cut under 95 percent 

alcohol to prevent sparking, were floated on distilled water at 25° C 

for two minutes prior to mounting. The slides were then dried in a 

dust -free box (Hillemann and Ritschard, 1964) for one to three hours, 

and then transferred to light -tight boxes for exposure over an opti- 

mum period of three weeks. The light -tight box containing some 

Drierite to hold down the humidity, and filled with carbon dioxide, 

was stored during exposure in a refrigerator at 4° C. These pre- 

cautions hold fogging and background radiation to a minimum. 
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Development of the emulsion and staining of the tissue were 

carried out at a temperature of 18o C. The slides were developed 

for six minutes in Kodak D -19, washed for 30 seconds in distilled 

water, and fixed for 15 minutes. After washing for 30 minutes in 

distilled water (two changes), the slides were stained for eight min- 

utes in Harris' hematoxylin, differentiated in O. 2 percent hydro- 

chloric acid, blued in tap water, and counterstained with eosin. To 

minimize air aspiration, the slides were held in a 1:1 xylene and 

cedarwood oil solution overnight in the refrigerator, before applying 

Permount and a coverslip. 

The number of labelled cells (radioactive index) and the number 

of grains per cell, were determined under oil immersion. A cell 

was considered labelled if it had five grains or more; the majority 

of labelled cells, however, had 10 grains or more. 
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III. OBSERVATIONS 

Obplacental Giant Cells 

The giant cells which arise from the enlargement of the peri- 

pheral and abembryonic trophoblast cells, and come to lie between 

Reichert's membrane and the decidua, are known as the obplacental 

giant cells (primary giant cells of Orsini, 1954) (Figures 1 and 2). 

These large cells, which form a meshwork with their long proto- 

plasmic processes, and which appear to anchor Reichert's membrane 

to the decidua, are seen to contain cellular debris throughout the 

period of gestation. 

Table I summarizes data concerning these cells from day six to 

term. The average percent of labelled cells during days six to ten 

is relatively high (37.6) compared with stages on day 11 to term 

(5.2). On the other hand, the average grain count per nucleus during 

the earlier stages is much lower (20. 3 /cell) than that during the later 

stages (106. 5 /cell). One 11 -day animal, sacrificed eight hours after 

injection, had an average number of grains per cell (58. 1) falling 

between these two extremes. These observations suggest that during 

day 11, the giant cells of the obplacental region accelerate DNA syn- 

thesis until a relatively constant rate is attained on day 12 to term; 

and in the process they become polyploid. 
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TABLE I. OBPLACENTAL GIANT CELLS. 

No. Day 

Time 
Interval 
(Hours) 

Total 
Cells 

Counted 

Total 
Labelled 
Cells 

Percent of 
Labelled 

Cells 

Average 
Number of 
Grains /Cell 

6 6 8 138 50 36.23 20.24 

7 7 8 143 50 34.97 19.92 

8 8 8 162 62 38.27 21,44 

9 9 8 256 111 43.40 22.30 

45 9 24 151 51 33.77 19.71 

10 10 8 283 110 38.90 18.20 

11 11 8 462 19 4. 11 58. 10 

54 11 31.5 102 6 5.88 109.00 

12 12 8 670 59 8.81 106.40 

52 12 24 60 3 5.00 122.66 

57 12 48 120 4 3.33 101.55 

56 12 72 315 11 3.49 102.00 

13 13 8 596 29 4.86 101.07 

58 13 24 101 8 7.92 102.88 

55 13 48 113 7 6. 15 103.86 

59 13 72 187 12 6.43 98.67 

14 14 8 53 1 1.89 105.00 

62 14 24 109 7 6.42 102. 57 

60 14 48 130 8 6. 15 105.50 

61 14 72 324 18 5.55 118.89 

15 15 8 149 5 3.36 103.20 

65 15 48 186 7 3.76 103.86 
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Träger and Trophospongial Giant Cells 

The Träger giant cells arise in the ectoplacental cone (Träger). 

These cells, which after day ten become predominant in number with- 

in the trophospongium, are now designated as trophospongial giant 

cells (secondary giant cells according to Orsini, 1954). Table II re- 

cords the observations made on these two cell types. 

The giant cells within the Träger show an increase in their per- 

cent of label during the first four days (days 6 -9), after which time 

the percent varies only slightly. The average number of grains per 

cell however, remains rather constant. 

Beginning on day 11, with the development of the trophospongium, 

(Figures 3 and 4) the index of labelled giant cells progressively de- 

creases until to the end of the 12th day, when it again approached 

the values characteristic of the Träger region. However, the aver- 

age number of grains per cell at this time shows a three -fold increase 

over that for the Träger cells, and remains at this higher level 

(63.1 /cell) until the end of gestation. These facts suggest that on 

day 11, the trophospongial giant cells increase their chromosome 

numbers above those found in the Träger cells. 

Chorionic Plate Giant Cells 

Among the chorionic and allantoic cells forming the chorionic 
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TABLE II. TRÄGER AND TROPHOSPONGIAL GIANT CELLS. 

No. Day 

Time 
Interval 

(Hours) 

Total 
Cells 

Counted 

Total 
Labelled 

Cells 

Percent of 
Labelled 
Cells 

Average 
Number of 
Grains /Cell 

6 6 8 240 59 24.59 17.95 

7 7 8 221 67 30.31 16.58 

8 8 8 313 106 33.86 20.82 

9 9 8 247 102 41.30 19.60 

45 9 24 256 107 41.80 17.20 

10 10 8 271 115 42.55 20.50 

11 11 8 482 33 6.84 65.40 

54 11 31.5 528 39 7.38 62.64 

12 12 8 381 23 6.04 58.91 

52 12 24 402 35 8.71 65.69 

57 12 48 310 32 10.32 67.06 

56 12 72 514 166 32.29 62.35 

13 13 8 710 215 30.28 64.42 

58 13 24 1009 444 44.00 65.99 

55 13 48 205 78 38.05 64.46 

59 13 72 345 96 37.82 63. 11 

14 14 8 217 65 29.95 61.33 

62 14 24 348 122 35.06 56.71 

60 14 48 257 113 43.97 59.95 

61 14 72 237 116 48.95 64.85 

15 15 8 442 133 30.09 64.75 

65 15 48 350 108 30.86 62.06 
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plate, there is a small number of giant cells, remnants left behind 

by the advancing ectoplacental cone ( Träger). Table HI press . is 

the data for this region covering the period beginning on day 11 and 

continuing until term. 

The percent of tritium -labelled cells, as well as their grain 

counts, remain relatively constant during this period (Figures 7 and 

8). The average number of grains per nucleus is 25. 3, a figure com- 

parable to that found for the Träger giant cells. It appears that the 

giant cells of the chorionic plate, like those of the Träger, do not 

become polyploid. 

Labyrinth Giant Cells 

According to the studies of Enders (1965) with the electron mic- 

roscope, three distinct layers of trophoblast along with the laby- 

rinthine endothelium separate the maternal and fetal blood streams. 

He describes this arrangement as hemo -tri- chorial. Table IV sum- 

marizes the findings concerning the scattered trophoblastic giant 

cells dispersed among the chorionic ectodermal cells within the laby- 

rinth, from its establishment on day 11 until term (Figures 9 and 10). 

The radioactive index of the labyrinth giant cells shows a marked 

decrease beginning on day 12, and continues to diminish until a per- 

cent of less than one is reached just before parturition. The average 

number of grains per cell remains rather constant for the period of 
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TABLE III. CHORIONIC PLATE GIANT CELLS. 

Time Total Total Percent of Average 
Interval Cells Labelled Labelled Number of 

No. Day (Hours) Counted Cells Cells Grains /Cell 

11 11 8 51 5 9. 80 24. 44 

54 11 31.5 29 3 10.34 27.66 

12 12 8 67 6 8.96 30.00 

52 12 24 76 7 9.21 29.00 

57 12 48 58 5 8.55 32.40 

56 12 72 101 10 9.90 26.70 

13 13 8 84 4 4.76 30.50 

58 13 24 78 5 6.41 24.00 

55 13 48 264 12 4.54 24.00 

59 13 72 106 6 5.66 20.33 

14 14 8 61 1 1.64 25.00 

62 14 24 52 3 5.76 32.67 

60 14 48 42 2 4.76 24.00 

61 14 72 33 2 6.06 30.00 

15 15 8 174 8 4.59 26.63 

65 15 48 103 5 4.85 29.67 
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TABLE IV. LABYRINTH GIANT CELLS. 

No. Day 

Time 
Interval 
(Hours) 

Total 
Cells 

Counted 

Total 
Labelled 
Cells 

Percent of 
Labelled 
Cells 

Average 
Number of 
Grains /Cell 

11 11 8 180 35 19.44 72.45 

54 11 31.5 473 89 18.82 74.18 

12 12 8 614 156 25.41 71.37 

52 12 24 250 62 24.80 73.58 

57 12 48 327 74 22.63 68.44 

56 12 72 212 46 21.69 70.80 

13 13 8 464 41 8.83 73.20 

58 13 24 1544 96 6.22 72.95 

55 13 48 696 46 6.61 75.27 

59 13 72 484 48 9.92 74.94 

14 14 8 809 8 0.99 73.63 

62 14 24 747 38 5.09 67.34 

60 14 48 1213 64 5.28 68.73 

61 14 72 1313 70 5.33 70.88 

15 15 8 772 3 0.39 67.00 

65 15 48 588 6 1.02 68.00 

day 11 to term. This count (71.4 /cell) is more than three times as 

great as that of the giant cells of either the chorionic plate, or the 

ectoplacental cone (Träger) and as such likely indicates an increase 



16 

in chromosome number. 

Tertiary Giant Cells 

In 1948 Bridgman, working with the rat, reported the presence 

of trophoblastic giant cells (endovascular plasmodial cells), which 

had invaded the maternal blood vessels. Orsini (1954) described 

giant cells of the hamster found in maternal arteries (tertiary giant 

cells) and also other trophoblastic cells (endovascular cells) that 

form the walls of the maternal placental arteries. In this investiga- 

tion, giant cells that are found within the lumen of maternal blood 

vessels are termed tertiary giant cells because of their order of 

appearance in time (Figures 5 and 6). Table V presents the data for 

this cell type. 

Some of the mononucleate and binucleate cells within the vessels 

of both the mesometrium and the obplacental myometrium were 

labelled with tritium from day 9 to day 13, but no labelling was ob- 

served in either type in later stages of gestation or in the post- 

partum uterus. Beginning on day 12, the average grain count for 

the tertiary giant cell is nearly twice as high as on the previous days, 

an observation which would indicate a possible change in ploidy, al- 

though few cells in this category were seen. 
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TABLE V. TERTIARY GIANT CELLS. 

Time Total Total Percent of 
Interval Cells Labelled Labelled Individual 

No. Day (Hours) Counted Cells Cells Grains /Cell 

9 9 8 8 1 12.5 32 

45 9 24 5 2 40.0 31, 35 

10 10 8 2 1 50.0 33 

11 11 8 8 5 62.5 203 *, 43, 35, 

32, 30 

54 11 31.5 5 3 60.0 162 *, 109 *, 
42 

12 12 8 3 2 66.0 68, 66 

52 12 24 3 0 - - 

57 12 48 10 6 60.0 137 *, 77, 75, 
66, 64, 58 

56 12 72 4 2 50.0 68, 59 

13 13 8 4 3 75.0 112 *, 64, 60 

58 13 24 3 1 33.3 65 

55 13 48 3 1 33.3 150* 

59 13 72 5 1 20.0 74 

14 14 8 3 0 

62 14 24 3 0 - - 

60 14 48 2 0 

61 14 72 4 0 

15 15 8 2 0 

65 15 48 2 0 

63 P. Part 32 2 0 

64 P. Part 32 2 0 - - 

68 P. Part 96 3 0 

*binucleate giant cell. 

- -- 

- 

- 

- 

- 

--- --- 

--- 

--- --- 

-- 

--- 

--- 
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IV. DISCUSSION 

The average number of grains per cell for the various types of 

giant cells appear in the appendix in graphic form (Graphs I -IV). The 

obplacental giant cells, which lie between Reichert's membrane and 

the decidua, show a progressive increase in the average number of 

silver grains per nucleus. The average grain count during the earlier 

stages (days 6 -10) is 20.3 /cell, which count is comparable to that of 

the Träger cells. Beginning on day 11, there is nearly a three -fold 

increase in labelling (58.1 grains /cell). This increase culminates 

on day 12 with a grain count of over five times that of the Träger 

(106. 5 /cell), and the count then remains relatively constant during 

the subsequent days of gestation. Thus the giant cells of this region 

must be increasing their rate of DNA synthesis without undergoing 

cell division with a consequent increase in their chromosome num- 

ber. Zybina (1961) suggested a similar polyploidization in the de- 

velopment of the trophoblastic giant cells of the rat placenta. Later 

in 1964 Zybina, although making no distinction among giant cell types, 

reported that the polyploidization of the uninucleate cells occurred 

more rapidly between 12.5 and 14. 5 days of development and then 

diminished at 17.5 days. 

The obplacental giant cells persist throughout the period of ges- 

tation except those which are merging into the mass of trophospon- 

gium. One obvious function of the obplacental cells is the anchoring 
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of Reichert's membrane to the decidua. The obplacental giant cells 

contain cellular inclusions throughout gestation, evidence for their 

active role in phagocytosis. 

The ectoplacental cone (Träger) cells in the hamster placenta 

give rise to the giant cells found in the chorionic plate, in the tro- 

phosphongium, and in the labyrinth. This view is in agreement with 

the observations of Grobstein (1949), who showed that no trophoblas- 

tic giant cells were found in the egg cylinders of mice after the re- 

moval of the ectoplacental cone. 

The average number of grains per Träger giant cell (18. 78) dur- 

ing the existence of the ectoplacental cone (days 6 -10), varied only 

slightly, implying that these cells remain in the diploid condition. 

Likewise, the giant cells of the chorionic plate maintained a rela- 

tively constant average grain count (25.31 /cell), a count which is in 

accord with that of their precursors, the Träger giant cells. It is 

also of interest to note that the obplacental giant cells during this 

same period show a comparable count (20.3 grains /cell). Cells with 

a low average grain count (18 -25 /cell) are believed to be diploid 

since other fetal and maternal cells sampled at random maintained 

similar counts. 

Beginning on day 11 however, with the expansion of the tropho- 

spongium and the labyrinth, the average grain count in these two 

areas increases markedly. The trophospongial giant cells show a 
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three -fold rise in grain count (63.1 /cell) over that of the Träger 

cells, while the cells of the labyrinth reach a slightly higher average 

count (71.4 grains /cell). The giant cells in these two regions re- 

main at this higher count until the end of gestation. These facts sug- 

gest that after the giant cells of the ectoplacental cone (Träger) be- 

come predominant in both the trophospongium and the labyrinth, they 

increase their rate of DNA synthesis without undergoing cell division 

and therefore become polyploid. However, the remnants of the ad- 

vancing ectoplacental cone cells found in the chorionic plate, do not 

demonstrate a change in DNA synthesis and, like the Träger cells, 

remain diploid. 

Both mononucleate and binucleate giant cells are found within 

the vessels of both the mesometrium and myometrium, beginning on 

day 9 and extending into the post -partum condition. Some of these 

cells are labelled during the earlier days of development (days 9 -13), 

but no cells are found to carry on DNA synthesis in the later stages. 

Beginning on day 12, the average grain count of the mononucleate 

cells increases two -fold over that of the previous days, while the 

binucleate giant cells show this doubling on day 11. Since both nuclei 

of the binucleate cells are usually labelled with the same intensity, 

they are probably at the same level of ploidy. 

The tertiary giant cells, both mononucleate and binucleate, are 

found in the maternal blood vessels of the decidua basalis during 
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days 9 through 12, and then in the vessels of the mesometrium and 

myometrium during the subsequent days of development. This pat- 

tern of distribution suggests that these giant cells are of trophoblastic 

origin and that they migrate from the trophoblast to the site of im- 

plantation. Orsini (1954), in describing a similar migration of 

tertiary giant cells, reported their presence within maternal arteries 

only, and stated that they were never found to penetrate maternal 

tissues beyond these vessels. 

The significance of the tertiary giant cells remains obscure. 

Bridgman (1948a), in referring to the cells which invaded the mater- 

nal blood vessels as endovascular plasmodial cells, implied that 

they may be the cells which produce certain hormones. The studies 

of Deane, et al. (1961) indicated that an enzyme important in the 

synthesis of functional steroid hormones was limited to the tropho- 

blastic giant cells in the placenta of both rats and mice. The pre- 

sence and persistance of this group of giant cells within the vascular 

system of the maternal organism strongly suggests some important 

functional role. 

The radioactive indices for the various giant cells types are 

presented in the appendix (Graphs V- VIII). The obplacental giant 

cells during the earlier stages (days 6 -10) display a high percent of 

labelled cells (37.6) compared with subsequent stages (5.2). It is 

of interest that this decline in the number of labelled cells occurs at 
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a time when the number of grains per nucleus is increasing. In 

other words, fewer cells are undergoing a greater rate of DNA syn- 

thesis. Brodskii and Kushch (1963), while investigating changes in 

the number of polyploid cells of postembryonic rat tissues, noted 

that a probable biological significance of polyploidization may be the 

intensification of their function, in compensation for the natural de- 

crease in the number of cells in tissues with low mitotic activity. 

The giant cells of the ectoplacental cone (Trager), presumably 

diploid, exhibited a progressive increase in their radioactive index, 

even though the average grain counts fluctuated only slightly. This 

increase in the number of labelled cells foretells their future poly - 

ploidy. 

The picture changes on day 11 with the formation of the chorionic 

plate, the trophospongium and the labyrinth. During the early stages 

of development, the trophospongial giant cells show a low index of 

labelled cells, but beginning on day 13, the percent increases to 

values comparable with those of the Träger cells. It is of interest 

to note that during this time when the giant cells of the trophospon- 

gium are presumably becoming polyploid, they also show a lower 

percent of tritium- labelled cells, like those of the obplacental region. 

On the other hand, the radioactive index of the giant cells found 

in the labyrinth progressively decreases after day 12, until a value 

of less than one percent is reached by the end of gestation. The grain 
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counts per cell however, have increased nearly five times over those 

of the precursor cells (Träger). This fact might indicate that after 

these labyrinth giant cells have attained polyploidy (days 11 -12), they 

may become functionally less important as gestation proceeds. This 

view is consonant with the report of Adams and Hillemann (1950) to 

the effect that the labyrinthine placenta of the hamster was fully dif- 

ferentiated by day 12 and thereafter merely increased in mass and 

vascularity. 

The chorionic plate giant cells display a relatively constant per- 

cent of tritium -labelled nuclei throughout their phase of gestation. 

Their average grain count also remains uniform during the same 

period. This pattern of label (both the radioactive index and the av- 

erage grain counts) of the chorionic plate giant cells suggests that 

these cells are remnants of the ectoplacental cone and as such prob- 

ably do not contribute significantly to the process of gestation. 

Since the tertiary giant cells are so few in number, their labelling 

index may not be pertinent. However, the same pattern that is found 

with the other giant cells (trophospongial and labyrinth) occurs in 

both the mononucleate and binucleate cells. The absence of label in 

any tertiary giant cells after day 13 indicates that these cells had 

already attained polyploidy prior to this time. 

The most decisive period in the development of the hamster 

placenta, so far as the trophoblastic giant cells are concerned, lies 
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between day 11 and day 12. It is during this interval that certain of 

the giant cells increase their DNA content, without a subsequent 

division of the nucleus, and in consequence become polyploid. 

The obplacental giant cells, which show the greatest increase 

in individual grains per cell, are important in the initial penetration 

of the uterine wall, as an anchor for Reichert's membrane to the 

decidua, and as a possible source of hormones. 

The ectoplacental cone (Träger) giant cells, which are the pre- 

cursors of the giant cells in the chorionic plate, in the trophospon- 

gium, and in the labyrinth, demonstrate no change in tritium label 

and therefore remain diploid (as cone cells). Except for the rem- 

nants from the advancing ectoplacental cone left in the chorionic 

plate, the other types (trophospongial and labyrinth), like the ob- 

placental giant cells, undergo endomitotic polyploidization. It 

appears that the trophospongial giant cells are significant throughout 

gestation, while those of the labyrinth become less important as 

gestation proceeds. Table VI summarizes in a comparative manner, 

both the percent of labelled cells in the sample population along with 

the average number of grains per cell, for the five regional types of 

giant cells in the hamster placenta. 

Zybina (1964), while investigating the trophoblastic giant cells 

of the rat placenta, reported that the level of ploidy, as measured by 

spectrophotometry, reached an average of 256n -512n. There was 



TABLE VI. SUMMARIZING COMPARATIVE TABLE ON GIANT CELLS. 

Obplacental 
Träger and 

Trophospongial 
Giant Cells 

Chorionic Plate 
Giant Cells 

Labyrinth Tertiary 
Time Giant Cells Giant Cells Giant Cells 

No. Day 
Interval 
(Hours) 

Percent 
Labelled 

Average No. 
Grains /Cell 

Percent 
Labelled 

Average No. 
Grains /Cell 

Percent 
Labelled 

Average No. 
Grains /Cell 

Percent Average No. 
Labelled Grains /Cell 

Percent 
Labelled 

Individual 
Grains /Cell 

6 

7 

8 

6 

7 

8 

8 

8 

8 

36.23 
34.97 
38.27 

20.24 
19.92 
21.44 

24.59 
30.31 
33.86 

17.95 
16, 58 

20.82 
9 9 8 43.40 22.30 41.30 19.60 12. 50 32 

45 9 24 33.77 19.71 41. 80 17.20 40. 00 31, 35 
10 10 8 38.90 18.20 42.55 20.50 50.00 33 
11 11 8 4.11 58.10 6.84 65.40 9.80 24.44 19.44 72, 45 62.50 203, 43, 35, 32, 

30 
54 11 31.5 5. 88 109. 00 7.38 62. 64 10. 34 27. 66 18.82 74. 18 60.00 162, 109, 42 
12 12 8 8.81 106.40 6.04 58.91 8.96 30. 00 25.41 71.37 66. 00 68, 66 
52 12 24 5, 00 122. 66 8. 71 65, 69 9. 21 29. 00 24.80 73. 58 - -- - -- 
57 12 48 3.33 101.55 10.32 67.06 8.55 32.40 22.63 68.44 60.00 137, 77, 75, 66, 

64, 58 
56 12 72 3.49 102.00 32. 29 62. 35 9. 90 26. 70 21. 69 70. 80 50. 00 68, 59 
13 13 8 4. 86 101.07 30.28 64.42 4. 76 30. 50 8.83 73. 20 75.00 112, 64, 60 
58 13 24 7.92 102.88 44. 00 65.99 6. 41 24. 00 6. 22 72.95 33.33 65 
55 13 48 6. 15 103. 86 38. 05 64.46 4. 54 24. 00 6.61 75. 27 33.33 150 
59 13 72 6.43 98.67 37. 82 63, 11 5, 66 20. 33 9.92 74.94 20.00 74 
14 14 8 1.89 105.00 29.95 61. 33 1. 64 25. 00 0.99 73. 63 - -- 
62 14 24 6.42 102.57 35. 06 56.71 5. 76 32. 67 5.09 67, 34 
60 14 48 6. 15 105.50 43.97 59.95 4. 76 24. 00 5.28 68. 73 
61 14 72 5. 55 118.89 48.95 64.85 6.06 30.00 5.33 70.88 - -- 
15 15 8 3.36 103.20 30.09 64.75 4.59 26.63 0.39 67.00 
65 15 48 3. 76 103. 86 30. 86 62. 06 4. 85 29. 67 1.02 68. 00 

Vertical line indicates that the items in question, during the period included, have not at yet differentiated. 
Horizontal lines indicate that no cells were found to be labelled. 
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no investigation of the level of polyploidy for any of the giant cell 

types in this study of the hamster. 

If one assumes that the incorporation of tritiated thymidine is 

generally equivalent to net DNA synthesis (Friedkin, Tilson, and 

Roberts, 1956), and that the DNA content of a cell may indicate a 

functional significance (Brodskii and Kushch, 1963), then the results 

obtained in this study may be instructive in demonstrating when a 

particular giant cell is most active as a structural -functional unit. 
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V. SUMMARY 

1. An autoradiographic analysis was made of the trophoblastic 

giant cells of the golden hamster representing all days of 

gestation from six to term. 

2. The obplacental giant cells, after day 11, show a progressive 

increase in average grain count without undergoing cell divi- 

sion, and in consequence increase their chromosome number. 

3. Obplacental giant cells are important in implantation, as 

an anchor for Reichert's membrane to the decidua, and as 

a possible source of hormones. 

4. The ectoplacental cone (Träger) giant cells present no change 

in tritium label and hence remain diploid. 

5. After the giant cells of the ectoplacental cone (Träger) be- 

come predominant in both the trophospongium and labyrinth, 

they increase their rate of DNA synthesis without undergoing 

cell division, thus becoming polyploid. 

6. It appears that the trophospongial giant cells are significant 

throughout gestation, while those of the labyrinth become 

less important as gestation proceeds. 

7. Tertiary giant cells, found in the maternal blood vessels 

also show an increase in average grain counts. 

8. The giant cells of the chorionic plate, remnants left behind 
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by the advancing ectoplacental cone do not undergo poly - 

ploidi z ation. 

9. The most decisive period in the development of the hamster 

placenta, so far as the trophoblast giant cells are concerned, 

lies between day 11 and day 12. 

10. There was no investigation of the level of polyploidy for any 

of the giant cell types in this study. 

11. Table VI summarizes in a comparative manner, both the 

percent of labelled cells in the sample population along with 

the average number of grains per cell, for the five regional 

types of giant cells in the hamster placenta. 
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EXPLANATION OF FIGURES 

Plate I 

1. The nucleus of a giant cell taken from the obplacental region; 

grains out of focus. X 7000. 

2. The same nucleus as above but with the grains in the emul- 

sion above in focus. X 7000. 

Plate II 

3. The nucleus (center of print) of a giant cell taken from the 

trophospongium; grains out of focus. X 7000. 

4. The same nucleus as above but with the grains in focus. 

X 7000. 

Plate III 

5. The nuclei of a tertiary binucleate giant cell within a meso- 

metrial artery; grains out of focus. X 7000. 

6. The same nuclei as above but with the grains in focus. 

X 7000. 

Plate IV 

7. Nuclei of several giant cells in the chorionic plate; grains 

out of focus. X 7000. 



30 

8. The same nuclei as above but with the grains in focus. X 

7000. 

9. The nucleus of a giant cell (center of print) in the labyrinth; 

grains out of focus. X 7000. 

10. The same nucleus as above but with the grains in focus. 

X 7000. 
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