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handled, but no altering substance was added ; it was used
as control. All these red cell aliquots were successively
resuspended in autologous plasma and stored at 4°C for
5 days, as described elsewheret. Each sample was then
divided into 6 separate aliquots of 5 ml: 3 of these were
immediately centrifuged and the remaining 3 were incu-
bated at 37°C for 3 h in a Dubnoff shaker moving at a
rate of 50 oscillations/min. K+ concentration was meas-
ured in the plasma of all the aliquots, before and after
incubation of the biocod, with a Beckman DU flame
photometer. K+ uptake by the cells was calculated by
difference, according to the method of Kaan and AcHE-
soN?, determining the hematocrit value before and after
incubation.

Results are summarized in the Table. It is seen that
during the incubation both the control and treated red
cells removed measurable quantities of KT from the
plasma against a concentration gradient: hence by an
active mechanism. This phenomenon was demonstrable
in spite of the concomitant increase of hemolysis pro-
duced — especially in treated cell samples — by warming

K+ uptake by untreated and AET- or cysteine-treated red cells
incubated at 37°C

Sample K+ uptake (mEq/l of cells -+ S.D.2)
No.
¢ Control AETP Cysteine®

1 + 5.0 (- 0.08) + 4.8 (4- 0.11) + 5.3 (4 0.03)
2 + 6.7 (3 0.03) + 6.0 (- 0.07) + 5.6 (- 0.12)
3 + 3.3 (- 0.08) + 5.2 (4 0.07) + 4.3 (4 0.23)
4 + 5.2 (+ 0.10) + 3.5 (- 0.00) + 3.0 (4 0.00)
5 + 5.4 (4 0.12) + 2.5 (4 0.05) + 3.8 (4 0.00)
6 + 3.4 (= 0.00) + 4.4 (£ 0.11) + 7.0 (= 0.00)
7 + 2.5 (£ 0.04) + 2.3 (= 0.00) + 3.0 (- 0.03)

2 S.D. = standard deviation of the mean of 3 determinations.
b Red cells treated with the altering substance.

A Preliminary Study of the Immunoelectro-

phoretic Properties of Pregnant Mares Serum

(PMS) Together with its Application to the Diag-
nosis of Pregnancy in the Mare

In this study the specificity of the reactions between
pregnant mare serum (PMS) and a developed antisera
have been examined by electrophoretic and immuno-
electrophoretic techniques. The knowledge gained has
been applied to determine the presence or otherwise of a
pregnancy in a small group of 8 mares.

On clinical examination a skilled practitioner can
usually diagnose pregnancy in the mare between the 38th
and 44th day after coitus. ELMENDORFF, LORAINE, and
WarLLEY? and ANTONIADES?, by the use of various bio-
logical pregnancy tests, were able to verify the presence
of pregnancy at approximately 40 days, while Wipe and
WipE?, who used a hemagglutination inhibition technique
(HAI), were able to demonstrate that the diagnosis of
pregnancy was possible using this technique. They did
not, however, test the sera before the 44th day, hence
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and shaking, which caused a passive shift of Kt from the
lysed cells to the plasma.

The analysis of variance showed that the differences of
K+ uptake between the three groups (control and treated
red cells) were not significant (P > 0.2).

The results of our experiments show that the enzymatic
abnormalities occurring in normal erythrocytes treated
with AET or cysteine do not impair the cation transport
mechanism that acts at the cell surface. Apparently the
two altering substances are not specific inhibitors of the
membrane sulfhydryl groups, as are mercury, #-ethyl-
maleimide and p-mercuribenzoate, whose inhibitory effect
on the cation transport mechanism of the red cell has
been demonstrated 6-8.

Riassunto. T stato studiato il meccanismo di scambio
cationico di membrana di emazie umane normali trattate
con composti sulfidrilici (AET e cisteina). Si & osservato
che, durante l'incubazione di 3 h a 37°C, effettuata dopo
5 giorni di soggiorno a 4°C, le emazie normali trattate con
i suddetti composti rimuovono attivamente dal plasma
normali quantitativi di K+*. I risultati vengono breve-
mente discussi.
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their report is not helpful in determining how early an
immunological test will detect the presence of chorionic
gonadotrophin in the serum of the mare.

Matevials and methods. Electrophoretic and immuno-
electrophoretic studies: Agar-gel electrophoretic and im-
munoelectrophoretic studies were carried out using the
techniques as described by McCARTHY, PENNINGTON, and
CRAWFORD %,

Hemagglutination inhibition assay design: These were
identical with those described by McCartHY et al.4
using PMS for the control solutions.

Preparation of antisera: Rabbits were immunized with
a solution containing PMS and Bentonite in a dose level
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of 500 IU PMS and 0.5 mg Bentonite for each injection.
The immunizing courses of injections were carried out at
twice weekly intervals over a period of three weeks. The
antisera titres at the end of this period varied between
1/100 and 1/6400. It may be concluded that PMS ab-
sorbed on bentonite is reasonably antigenic in that high
titres of antibody can be produced.

Stain

nigrosin

_

Fig. 1. Development of precipitation lines between PMS and anti-
sera.

Fig. 2. Development of precipitation lines between PMS and anti-
sera, following absorption of the antisera with normal horse serum.

ExpERIENTIA XXI1/1

Preparation of blood cells: The cells were prepared by
the BurT, CrookEg, and CUNNINGHAM® modification of
LinG’s® method. Pyruvic aldehyde was used to prepare
the cell envelope, the cells being coated with PMS.

Collection of clinical specimens: Blood from 8 mares
was withdrawn by intravenous puncture. The sera was
separated by centrifugation. PMS was extracted by the
method suggested by MiscHiELL, WIDE, and GEMZELL?,
In order to determine the presence of a pregnancy, speci-
mens were collected at 3 day intervals from the 13th to
the 54th day following coitus.

Results. It will be observed from Figure 1 that three
precipitation lines could be developed between PMS and
the antisera. Two of these lines (a and b) were similar to
lines which could be developed between normal horse sera
and the antisera. The sera was doubly diluted to compen-
sate for the absorption which occurred with normal horse
serum.

It can also be observed that line ¢ is centred on the
main glycoprotein fraction of PMS. Equine gonadotro-
phin is known to be a glycoprotein (ANTONIADES?).

‘When an equal volume of antisera was absorbed with
an equal volume of normal horse serum, and incubated
for 1 h at 37°C, the two most positively situated lines
(a and b) disappeared. The remaining line (c) was therefore
taken to be the antibody to equine gonadotrophin (Fi-
gure 2). The result of electrophoretic studies are shown in
Figure 3. Staining reactions both with nigrosin (for pro-
tein) and periodic acid-Schiff (PAS) (for glycoprotein)
have been undertaken. When nigrosin stain has been
used, the horse serum can be seen to have separated into
two positively migrating fractions albumin and «-glob-
ulin, and one negatively migrating fraction y-globulin.
Protein is also visible on both sides of the origin and is
probably the f-fraction. The electrophoresed PMS shows
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87, 596 (1961).

8 N. R. Ling, Biochem. J. 77, 12 (1960).

?D. R. MiscueLL, L. Wipg, and C. A. GemzeLr, J. clin. Endocr.
23,125 (1963).
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Fig. 3. Electrophoresis of normal non-pregnant horse serum and pregnant mares serum (PMS) stained for protein and glycoprotein.
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two positively migrating fractions, one at the albumin
position and one on the positive side of the albumin posi-
tion.

When the electrophoresed pattern is stained with
PAS it may be observed that the PMS has separated into
3 glycoprotein fractions. One on the positive side of the
albumin position, one at the albumin position, and one
between the albumin and the a-globulin position.

Clinical studies. Of the 8 mares originally selected for
study 3 became pregnant. Using the HAI technique pre-
viously described, a positive result was recorded in all 3
at the 44th, 47th, and 53rd day following coitus.

Specimens of sera, taken from each mare were re-
tested three days after the initial positive result. The
result in each case remained positive.

Specimens of urine taken at this time were also positive,
the concentration of gonadotrophin present being 7000,
21,000 and 29,000 TU/L

No false positive results were recorded at any time in
the five mares who were not pregnant.

Discussion. Antisera to PMS has been frequently pro-
duced by other workers (PigeoN, CLEGG, and Core$;
ZoNDEK and Surman?®; HAMBURGER, NIEMAN, and
SORENSEN ), WiDE and WIDE? used Freunds adjuvant
combined with PMS to raise antisera to the hormone.
Theirs is the only other report to date on the use of such
antisera for the diagnosis of pregnancy in the mare.

The disappearance of two of the precipitation lines
(a and b) after absorption would indicate that the parent
antigens of these two non-specific antibodies are present
in normal horse sera. It is probable that more than one
volume of normal horse serum is necessary to absorb each
volume of antisera. Following these studies five volumes
of normal horse sera were routinely used for each volume
of antisera.

To date no reports of immunoelectrophoretic studies
on PMS have been published. This study would indicate
that the PMS used (Leo) contains two protein and three
glycoprotein fractions. It is obvious that the use of the

Nuclear Apparatus and Binary Fission in
Spirostomum dharwarensis n. sp.

Spivostomum dhavwavensis n. sp. is a {ireshwater,
moderate-sized ciliate about 600-800 u long (Figure 1); it
is named after the locality from which it was collected.
The number of micronuclei is exactly seven. They are
small bodies, each 2.0 g in diameter. They are distributed
along the macronuclear band. Sometimes one or two are
found adhering to it. In vegetative phases both types of
nuclei show a brilliantly positive Feulgen reaction, there-
by revealing a considerable amount of DNA present in
them.

Spivostomum dharwavensis has the following unique
features: it has only seven micronuclei, the micronuclear
division is of the synchronous type and the macronuclear
division during binary fission is completed far in advance
of the cytoplasmic division (Figure 2). In these features
S. dharwarvensis differs from all other species hitherto
described under the genus Spivostomum (SESHACHAR and
PapmavatHIl). During binary fission, it is significant to
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relatively impure preparations of PMS which are cur-
rently available will produce a number of extraneous
antibodies. It is possible, however, that these can be
absorbed by the use of non-pregnant mares serum. It was
hoped that the diagnosis of pregnancy in the mare could
be achieved using an HAI method at an earlier stage than
the methods currently available. From the positive results
achieved in this preliminary study it would appear un-
likely that this will prove possible, and that the 40th day
following coitus is the earliest time at which chorionic
gonadotrophin can be detected in the serum of the preg-
nant mare*,

Résumé. Une méthode pour la préparation d’un anti-
sérum de haut titre contre le PMS est décrite. La spé-
cificité a été établie par immunoélectrophorése. On a mis
au point une méthode a la HAT par laquelle le diagnostic
de la grossesse peut étre fait, chez la jument, entre le
42éme et le 54éme jour aprés le coit.
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observe that the macronucleus shows increasingly poor
reaction to the Feulgen dye during its condensing process,
while the reaction shown by the micronuclei to this dye
is not so poor. It may be inferred from this that in S.
dhavwavensis during the nuclear division a considerable
amount of DNA disappears from the macronucleus while
the micronuclei lose very little of this genetic material.
SesHACHAR and PapmavaTtHI? regard the synchronous
and selective types of micronuclear divisions in ciliates
as some biochemical mechanisms acting under the ex-
ternal or internal stimuli. WADDINGTON's® cytoplasmic
chemodifferentiation hypothesis and HAMMERLING's?
physiological gradients hypothesis represent other ex-
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