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The roe deer is the only ungulate known to exhibit the phenomenon of delayed implantation. Shortly
after ovulation in early August, the blastocyst loses its zona pellucida and enters a 5-month period of
diapause during which the trophoblast exhibits a minimum of mitotic activity and the inner cell mass

remains undifferentiated. Delayed implantation is terminated in early January by the sudden, rapid
elongation of the trophoblast and subsequent placental attachment (Short & Hay, 1966). The resump-
tion of rapid embryonic growth appears to coincide with the release of a secretion from the endo-
metrial glands (Aitken et al., 1973; Aitken, 1975). This communication presents the results of an

analysis of the carbohydrate content of this secretion.
Eighty-five roe deer shot during the annual Forestry Commission cull at Thetford Chase, Norfolk,

provided the material for this study. The uterus was removed from each animal immediately after
death and kept on ice for about 1\m=1/2\hr while being transported to a field laboratory. The uterine horns
were then separated and flushed with 20 ml 0-85% phosphate-buffered saline (Aitken, 1974). The
carbohydrate content of the flushings was determined with anthrone (Trevelyan & Harrison, 1952),
and the ethanol-soluble sugars were analysed by thin-layer chromatography on silica-gel plates
employing the solvent system, 1-butanol:acetic acid:diethyl ether:water (9:6:3:1 by vol.) (Hay,
Lewis & Smith, 1963). Thymol was used as a locating reagent (Adachi, 1965), and the presence of
ketose sugars was confirmed with anthrone (Johanson, 1953), ß-indolylacetic acid (Heyrovsky, 1956),
dimedone (Adachi, 1964) and phloroglucinol (Menzies & Seakins, 1969). Endometrial homogenates
were prepared by homogenizing 1-2-1-9 g of tissue in 15 ml cold 0-85% phosphate-buffered saline.
Proteins were precipitated with alkaline ZnS04 and the fructose content of the supernatant estimated
with resorcinol (Mann, 1948).

Table 1. Mean (+ S.E.M.) carbohydrate content of roe deer uterine flushings ^g/ml flushing;
no. of animals in parenthesis)

Month

Oct. Nov. Dec. Jan.

Blastocysts in delay 2-03 + 0-14(3) 0-98 + 0-28(12) 1-11+017(10) 2-29 + 1-19(5)
Growing blastocysts

— — —

30-90 ± 7-58 (5)

The results revealed a highly significant (P<0-001 ; t test) increase in the carbohydrate content of the
uterine flushings upon the resumption of rapid embryonic growth (Table 1). Thin-layer chromato¬
graphy of the flushings revealed the presence of a single hexose in 18 samples collected at the time
of rapid embryonic growth which was absent from another 12 flushings obtained during diapause.
This sugar migrated with fructose on TLC, gave positive ketose and Seliwanoff reactions, reduced
Benedict's solution and was dialysable (12 samples). It was concluded that the sugar was free fructose.
Fructose was also detected in the endometrium during diapause (65-05±17-37 (S.D.) pg/g wet weight,
N=7) and in a single sample obtained at the time of embryonic elongation (46-21 pg/g wet weight).
The fetal fluids of rapidly elongating embryos also contained fructose both before and after placental
attachment. Contamination of the flushings with fructose-rich fetal fluids was believed to be minimal,
since this sugar was also detected in the non-gravid horn of unilaterally pregnant animals.

* Present address: Institute of Animal Genetics, University of Edinburgh, West Mains Road, Edinburgh, EH9
3JN, U. K.
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These results support conclusions drawn from other ultrastructural and biochemical studies
(Aitken et al, 1973; Aitken, 1974, 1975) in suggesting that the rapid elongation of the roe deer
blastocyst is associated with the release of a secretion from the endometrial glands. An important
constituent of this secretion is free fructose. Fructose has also been identified in the uterus of the
rabbit (Grégoire & Gibbon, 1965) and in uterine flushings of pigs (Haynes & Lamming, 1967), cows

(Suga & Masaki, 1973) and women (Douglas, Garrow & Pugh, 1970), suggesting that it may be as

ubiquitous a component of the genital tract secretions of the female as it is of the male (Mann, 1946).
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