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Fig. 4. For comparison with Figure 3. Block from duodenal mucosa
after 30 min perfusion with acid. 7 S cells are visible and some exhibit
very little fluorescence. x 220.
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Fig. 5. Comparison of results obtained in the test series.
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which correlates well with the fall in tissue secretin as
estimated by radioimmunoassay. There was also a rise in
blood secretin levels with a peak at 15 min and a pancreatic
bicarbonate response which correlated in time well with
the peak plasma secretin levels.

Total immunofluorescent cell count is not a sensible
way of quantifying hormone secretion because, of course,
one can record the same number of cells whether full or
partially discharged. We propose, therefore, that quanti-
fication of variation in endocrine cell hormone content,
under physiological or pathological conditions, should be
carried out by procedures of the type described here, that
is to say, by quantitative immunocytochemistry.

We conclude that secretin can be released in response
to acid in the duodenum and that it probably is so released
when the acidity falls below a threshold level, shown by
MAvYER, Way and Grossman 1 to be pH 4.5. Furthermore,
acid appears not to stimulate discharge in the case of
other endocrine cells in the upper intestine, in so far as
these were covered by the antisera we employed.

Very little work has been done on cellular aspects of
hormone secretion following an appropriate stimulus.
Studies of the kind we report here should provide greater
understanding of gut hormone physiology and also of the
nature of disorders where increased hormone secretion or
abnormal storage consequent on failure of release is
suspected.

Zusammenfassung. Die Reaktion auf das Eintrdufeln
einer 0,1 N HCI (11 ml/min) in das Duodenum des
Schweines wurde parallel mit dem Radioimmuntest zur
Bestimmung des Sekretingehaltes der Mucosa und mit
quantitativer immunhistochemischer Analyse der duode-
nalen Sekretionzellen untersucht. Nach einer 30miniitigen
Einwirkung der Siure betrug der durchschnittliche
Abfall des zelluldren Sekretingehaltes in 5 Schweinen
52%. Der entsprechende Wert, der mit der Radio-
immuntestmethode ermittelt wurde, betrug 729.

Juria M. Porak, A. G. E. PEARSE, S. JorrE and
S. R. BLoom 12

Depariments of Histochemistry, Surgery and Medicine,
Royal Postgraduate Medical School, Hammeysmith
Hospital, London W12 OHS (England), 25 November 1974.

1t J. H. MEvER, L. W. WAy and M. I. Grossmax, Am, J. Physiol.
219, 971 (1970). i

12 We are grateful to Professors Vikror MurT and Joun Brown for
the provision of secretin, motilin and anti-Gip serum. We thank
Mr C. Lorpex and Mr D. CrapreLL for the design and construction
of the tissue punch, Mr F. Paice for Image Analysis, Miss Aviva
PeTRIE for statistical help and Miss M-V. McCrossan for skilled
technical assistance. The work was carried out with the aid of a
joint M. R. C. Grant.

A Comparison of the Composition of Epididymal Plasma from the Cauda Epididymidis of the Rat,

Hamster and Guinea-Pig

The composition of epididymal plasma obtained from
the intact cauda epididymidis of the anaesthetized rabbit
and rat has recently been described®:* The present paper
reports on the chemical composition of epididymal plasma
from the intact cauda epididymidis of the hamster and
the guinea-pig and a comparison is made with previous?
and present findings in the rat. Earlier observations in the
hamster® were on fluid collected by puncturing the
epididymal tubules in post-mortem material.

Methods. 7 adult male golden hamsters (110 to 140 g)
and 7 adult male guinea-pigs (700 to 800 g) were anaes-
thetized with sodium pentobarbitone (Nembutal, Abbott

1 R. Jones and T. D. GLOVER, J. Reprod. Fert. 34, 395 (1973).

2 D. J. Back, J. C. SuExToN and T. D. GLoVER, J. Reprod. Fert.
40, 211 (1974).

3 R. JoxEs, Ph. D. thesis, University of Liverpool (1973).
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The composition of epididymal plasma from the cauda epididymidis of the rat, hamster and guinea-pig

Characteristic or constituent Rat (Mean -+ SE)

Hamster (Mean + SE) Guinea-pig (Mean 4 SE)

Spermatocrit (%) 52.80 4+ 2.05
Sodium (mequiv.jl) 23.94 4+ 211«
Potassium (mequiv./1) 50.82 4+ 1.47¢
Glycerylphosphorylcholine (mg/100 ml) 612.0 4 16, 1°
Acid phosphatase (I1U) » 430.0 £+ 7.90¢
Alkaline phosphatase (IU)= 47.39 + 4.50¢
Glutamic-oxaloacetic transaminase (IU)® 2695 4+ 100
Lactate dehydrogenase (IU)» 7741 + 309
Total protein (g/100 ml) 3.80 4 0.04¢

(16) 4845+ 038 (7) 4961+ 051 (7)
(10) 2494+ 118 {6) 15954 111 (6)
(12) 3341+  0.66 (6) 28.98 4 244 (6)
(10) 5600 + 230 (7) 9340 + 130 (7)
(12) 1,100 4+ 50.0 (6) 58,540 -+ 5,060 (7)
10) 107,000 4+ 6,500 (6) 2400 + 300 (7)
10) 5700 4+ 420 (6) 2600 + 320 (7)
10) 5340 4 440 (6) 13,400 4+ 1,270 7
5) 3414+ 012 (5) 3.674+ 023 (5)

Figures in brackets refer to the number of animals. *(IU, International Units (wmol substrate hydrolyzed/min/l at 37°C). »IU, International
Units (wmol substrate hydrolyzed/min/l at 25°C). ¢Values taken from Back, SHENTON and GLOVERZ.

Laboratories; 30 mg/kg i.p.). 10 adult male rats were
anaesthetized with urethane (149, w/v in water; 10 ml/kg,
i.p.). The contents of the caudae epididymides were
collected by the procedure previously described by
Bacxk et al.?. Using this technique, between 30 and 50 pl
of uncontaminated fluid were obtained from the rat and
guinea-pig and 50 to 80 ul of uncontaminated fluid from
the hamster.

The epididymal contents were transferred to micro-
haematocrit centrifuge tubes and centrifuged at 12,000 g
for 25 min (guinea-pig) or 45 min (rat and hamster) in a
microhaematocrit centrifuge (Hawksley Ltd.). The
spermatocrit was measured and the epididymal plasma
separated and stored in polythene ‘BEEM' capsules
(TAAB Laboratories) at —20°C. Plasma was analyzed
for sodium and potassium ions, glycerylphosphorylcholine
(GPC), acid phosphatase, alkaline phosphatase, and total
protein as previously described by Back et al.? Glutamic-
oxaloacetic transaminase (GOT) and lactate dehydro-
genase (LDH) were determined spectrophotometrically at
340 nm (Boehringer test kits).

Results and discussion. The chemical composition of the
luminal plasma from the 3 rodents is shown in the Table.
The ratio of sodium to potassium was greater than 1:1in
each species, being 1:2.1 in the rat, 1:1.3 in the hamster
and 1:1.8 in the guinea-pig. Itis clear that a characteristic
of rodent plasma, at least in the species so far examined,
is the relatively high concentration of potassium ions
compared to the boar?, the bull®®, the rabbit® and the
ram®7 in which the sodium to potassium ratios are
approximately 1:1. The significance of this finding is not
clear.

GPC has previously been shown to be present in the
contents of the vas deferens of guinea-pigs®. The findings
of the present study are that plasma from the guinea-pig
has a greater concentration of this specific secretory
product of the epididymis than either the rat or the
hamster.

The most striking differences between the 3 species is in
the relative concentrations of phosphatases in epididymal
plasma. Histochemical studies in the hamster ®, haveshown
that the luminal contents of the epididymis have a
marked positive reaction for alkaline phosphatase, but
that the enzyme activity is not in the cytoplasmic drop-
let®, The present finding confirms that in the hamster
alkaline phosphatase is present in vast amounts in the
epididymal plasma. In contrast, the rat and guinea-pig
have a low level of the enzyme. A different situation

exists for acid phosphatase, the guinea-pig being rich in
the enzyme with correspondingly less in the hamster and
the rat. Histochemical studies on epididymides of the
rat!%1l and the hamster!® have also indicated acid
phosphatase to be present in the epithelial cells lining the
duct.

LDH and GOT are known to be released from sperma-
tozoa in the rabbit! and the rat!? after prolonged high
speed centrifugation or cold shock. It may well be that in
comparison with the rabbit?, the higher levels of these
enzymes found in rodents is at least in part the result of
leakage from spermatozoa due to the increased time of
centrifugation which is necessary to obtain a constant
spermatocrit. It is striking that guinea pig plasma con-
tains the highest concentration of LDH and the lowest
concentration of GOT. The significance of this is not yet
clear.

Résumé. On a étudié la composition du plasma de
I'épididyme chez le rat, le hamster et le cobaye. Les
relations entre les composants sont discutées.
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