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Summary

One- and two-cell embryos were obtained from F1
hybrid female mice stimulated with human meno
pausal gonadotrophin and randomly distributed into
two groups - group 1 (no serum) and group 2 (10%
patient's serum). Fifty of 53 (94,3%) one-cell embryos
in group 1 had cleaved to the blastocyst stage and
44 of 49 (89,79%) in group 2 after 96 hours (no
significant difference - Chi-square test). In the two
cell embryos in group 1, 78 of 89 (87,60/0) reached
the blastocyst stage after 72 hours and 80 of 86
(93,020/0) in group 2 (no significant difference - chi
square test). According to microscopic evaluation
cleavage to the blastocyst stage without serum
supplementation is possible. The value of serum is
discussed.

stage by a standard technique. 3 The one-cell embryos were pooled
in a Petri dish (Falcon 3037), rinsed with 0,1% hyaluronidase to
remove the cumulus oophorous cells and again rinsed twice in
Ham's FlO medium (pH 7,4). Thereafter the fertilized embryos
were distributed into 100% Ham's FIO medium (group I) and the
Ham's FlO supplemented with 10% human serum (group 2).

The two-cell embryos were also distributed into two groups in
separate Petri dishes containing no serum (group 1) and 10%
serum (group 2). The one-cell embryos were incubated in a 5%
CO2-in-air incubator for 96 hours and the two-eell embryos for 72
hours. The osmolariry of the medium was 280 mOsm/kg (Wescor
Inc. 5100C). The medium used in the experiment had a pH of 7,4
(pH meter 83 Autocal).

The experiment was repeated twice. The percentage of embryos
which cleaved to the blastocyst stage was evaluated by one of the
authors (T.F.K) without knowing to which group each embryo
belonged.

Results
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The necessity of serum in culture media for culturing one-cell
mouse embryos is debatable.! Cholewa and Whinen2 have
shown that the two-cell embryo will develop to the blastocyst
stage in the absence of a fIxed exogenous nitrogen source. An
experiment was designed to compare the cleavage of one- and
two-eell embryos simultaneously in Ham's FlO medium contain
ing human serum and in medium containing no serum at all.

Of the one-cell embryos 94,33% cleaved to the blastocyst stage in
group I and 89,79% in group 2 (Table I). The percentage cleavage
among the two-cell embryos was 87,64% in group I and 93,02% in
group 2 ("Fable II). Using the chi-square test for homogeneity, no
statistically significant difference was found between the percentage
cleavage in the one-cell embryos (P = 0,39) and in the two-cell
embryos (P = 0,23).

TABLE I. CLEAVAGE OF ONE-CELL MOUSE EMBRYOS TO
BLASTOCYST STAGE

Materials and methods

FI hybrid female mice (C57 Bl/6 x CBA) were treated with 10
IU human menopausal gonadotrophin (HMG) followed by human
chorionic gonadotrophin (HCG) 45 hours later to achieve super
ovulation. At the time of injection of HCG the females were
mated with singly housed FI hybrid studs. The females were
sacrifIced 45 hours later to obtain two-cell embryos.

To synchronize the time of obtaining one-cell embryos with the
two-cell embryos another batch of Fl hybrid female mice were
injected one day later with HMG; 45 hours later the HCG
injection was given and the females were mated with the studs.
Eighteen hours after the HCG injection the females were sacrillced
and one-cell fertilized embryos were obtained at the pronuclear

Group 1 Group 2

Experiment No. % No. %

1 32/33 96,97 27130 90,00
2 18/20 90,00 17/19 89,47

-- --
Total SO/53 94,34 44/49 89,79

TABLE 11. CLEAVAGE OF TWO-CELL MOUSE EMBRYOS TO
BLASTOCYST STAGE

Group 1 Group 2

Experiment No. % No. %
1 - 54/61 88,52 51/56 91,07
2 24/28 85,71 29/30 96,67

Total 78/89 87,64 80/86 93,02
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Discussion

According to these results cleavage of one- and two-cell
embryos is possible without serum supplementation. Cholewa
and Whinen2 have shown quite conclusively that two-cell



embryos will develop ro the blasrocyst stage in the absence of a
fLxed nitrogen source. Funhermore they obtained viable young
after transferring blastocysts grown in this medium.2

On the other hand, Fishel and Surani4 reported that the
metabolism of the early stage embryo is unaffected by the
absence of serum macromolecules, but at later stages of develop
ment the omission of such substances is apparent. The embryo
will cleave and appear morphologically normal with or without
the addition of serum, but the metabolism of such embryos
may be affected.4 Sairo er al.' also stated that serum supple
mentation is required for embryo growth. The omission of
serum can lead ro chromosomal aberrations.

Other beneficial effects of the serum or albumin are the
chelation of ions such as copper and zinc, which are roxic ro
embryos.6

It is obvious from the literature that cleavage is possible ro
the blastocyst stage without serum, and that the amount of
protein synthesis before the eight-cell stage is comparatively
small but afterwards increases rapidly.7 The omission of serum
could affect the embryos' metabolism at a later stage4 which is
not detectable through the microscope.

SAMJ VOLUME 70 25 OCTOBER 1986 543

The authors wish to thank the Superintendent of Tygerberg
Hospital for permission to publish, the South African Medical
Research Council for financial assistance, Mrs H. Kruger for the
preparation of the manuscript and the Department of Andrology,
Tygerberg Hospital, for their help.

This article is based on an M.D. thesis at the University of
Stellenbosch under the guidance of Profe sor H. J. Odendaal.

REFERENCES

I. Whiningham DG. Culrure of mouse ova. J Reprod Ferril ISuppl1 1971; 14:
7-21.

2. Cholewa lA, Whinen WK. The de\'e!opmem of two-cell mouse embryos in
the absence of a fixed nitrogen source. J Reprod Ferri11970; 22: 553.

3. Biggers 10, Whinen WK, Whitringham DG. The culrure of mouse embryos
in virro. In: Daniels lC, ed. Merhods in Mammalian Embryology. San
Francisco: W H Freeman, 1970: 86. I

4. Fishel SB, Surani MAH. Changes in responsiveness of pre-implamation
mouse embryos to serum. J Embryol Exp Morphol 1978; 45: 295-301.

5. Saito H, Berger T, Mishell OR, Marrs RP. Effect of variable concentration
of serum on mouse embryo development. Ferril Sreril 1984; 41: 460-464.

6. Edwards RG. Fertilization. In: Edwards RG, ed. COIlceprion in rhe Human
Female. London: Academic Press, 1980: 573-667.

7. Memz B. Symhetic processes and early developmem of the mammalian egg.
J Exp Zool 1964; 157: 85.

Epithelial
malignant

•ovarIan tumours
potential

of low

M. J. ENGLAND, E. W. W. SONNENDECKER, K. A. MARGOLlUS

Summary

The available literature and the management of epi
thelial tumours of low malignant potential (LMP) is
reviewed. The criteria for a diagnosis of LMP at the
University of the Witwatersrand are delineated in
detail. Based on the records in the Ovarian Tumour
Registry of this University, experience with 29 such
tumours over 4 years is presented. Of these, 14
(48,3%) were of the serous variety, 12 were mucinous
(41,4%), and 2 (6,9%) were mucinous-serous, the
remaining 1 (3,4%) being endometrioid. LMP tumours
accounted for 12,9% of proliferating epithelial ovarian
tumours in black patients compared with 16,9% in
white patients. Pelviperitoneal cytological washings
for detection of malignant cells in patients with LMP
tumours is mandatory.
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The traditional division of neoplasms into either malignant or
benign groups is arbitrary as there are no fundamental dif
ferences in their behaviour except in degree. I Certain tumours
exhibit some, but not all, features of malignant growth, while
others may metastasize or implant and still maintain a non
aggressive growth pattern. This intermediate group of 'border
line' tumours has morphology and clinical behaviour confusing
to both the pathologist and clinical oncologist.

It has been stated that 'accurate classification of ovarian
epithelial neoplasms is the foundation of proper therapy'.2 The
ovarian epithelial tumours of low malignant potential (LMP)
or borderline malignancy are a group that have only recently
received attention in the literature. h Without recognition of a
well-defined intermediate group of ovarian malignancy, reports
on relative frequency, natural history and therapeutic response
of ovarian carcinoma are variable. \'( hen an intermediate
group was not categorized, the 5-year survival for stage I
carcinoma of the ovary has been reported to be as high as
86%.2 By excluding this group, the survival rate fell to 65%.2
Likewise, if all stages of carcinoma are considered, the 5-year
survival rate is of the order of 50 - 57% but if the intermediate
or borderline tumours are excluded the rate falls to 35%.2

Exact criteria for inclusion in the LMP group remain in
some instances unclear, as does the treatment. Both these
aspects are addressed and an analysis of these lesions in the
Ovarian Tumour Registry of the University of the Witwaters
rand, Johannesburg, is recorded.

History and evolution of the concept. Taylor! is credited
with having first described in 1929 a group of hyperplastic
papillary cystadenomas that could be confused with carcinoma.
He noted that they occasionally produced multiple implanta
tions on the peritoneum but none the less behaved predomi-


