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fluorocarbon emulsion: Fluosol-DAS3. Thus, it is evident that
short-term survival of animals following perfusion to very low
hematocrits does not depend on the intrinsic capability of the
replacement medium to transport oxygen other than in simple
solution.

The present finding of hypernatremia in response to blood
substitution with Haemaccel was unexpected since the sodium
concentration in this solution is similar to that found normally
in rat plasma'®. However, since the mean plasma sodium con-
centration in animals immediately prior to exchange-transfu-
sion (table 2) was slightly lower than that found in uncatheter-
ized control animals', it might be expected that extensive per-
fusion with an essentially isonatric fluid would serve to restore
plasma concentrations back to normal levels. Support for this
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conclusion is provided by previous observations that in the rat,
a 3% reduction of plasma sodium concentration occurred in
response to repeated blood sampling!!. Thus, removal of blood
for measurement of baseline parameters prior to exchange-
transfusion coupled with the slight but unavoidable loss which
inevitably occurs during catheterization, would help to explain
the reduced initial plasma sodium concentrations seen in the
present experiments.

In conclusion, the present finding that a relatively simple, gela-
tin-based, colloidal plasma volume expander can be used for
near total blood replacement in conscious rats provides a con-
venient model system for assessing the acute responses to
blood substitution while avoiding potentially disturbing influ-
ences from components of more complex preparations.
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Summary. In several rat models, including those with circular and semicircular rectal aganglionosis, the rectosphincteric reflex
was examined. The reflex was confirmed to be essentially an intramural one and its route is considered to run mainly in the

longitudinal and partly in the oblique directions.

The presence of an intact rectosigmoid canal is known to be
required for maintenance of the internal sphincter relaxation
reflex, or the rectosphincteric reflex!, which is widely used for
examining Hirschsprung and other chronic constipation dis-
eases. Since the reflex is known to be preserved in cases of
lumbosacral meningomyelocele and spinal cord injury?, it is
considered to be an essentially intramural reflex. However, the
details of its pathway are obscure. In the present study, we
reconfirmed experimentally that the reflex was mediated by in-
tramural ganglia and made some interesting observations on
its pathway.

Materials and methods. Wistar rats of either sex, weighing
200400 g, were used. The rat, kept fasted for 24 h and treated
with a glycerol enema 2 h before the experiment, was fixed
supinely under nembutal anesthesia, and a small rubber bal-
loon with a polyethylene catheter, filled with 0.15 ml of water
and connected to a pressure transducer, was inserted and fixed
within the anal canal. The rat was laparotomized and a rubber
balloon with a polyethylene catheter having a content of
2.0 ml, was inserted into the rectal lumen through an incision
made at the descending colon and was fixed at a prede-
termined level. Stimulation was applied by the inflation of the
latter balloon with 1.0 ml of air. Square wave electrical stimu-

lation, 0.5 msec in duration, 10 Hz, 30 V and continuing for 3
sec, was applied on the rectal serosa with a bipolar electrode
which had an inter-electrode distance of 3 mm. A total or an
anterior half rectal transection was done at the level 3 ¢m oral
to the anal orifice. A total circular or an anterior half rectal
aganglionosis, at the same level and about 1.5 cm wide, was
produced by serosal application of 0.1% benzalkonium chlo-
ride(BC) solution 6 weeks before experimental observation®,
and aganglionosis was later confirmed histologically (fig.1). A
total freeing of the recto-anal canal from the surrounding
structures, keeping the internal sphincter muscle intact, was
done under nembutal anesthesia; the symphysis pubis and the
urinary bladder were removed, and experimental observations
were made about 20 min later, when sphincter tonus recovered
after a transient drop.

Results (fig. 2). In all 5 normal rats, balloon and electrical stim-
ulations at the rectum up to 6 cm oral to the anal orifice in-
duced a positive rectosphincteric reflex (a transient drop in in-
tra-anal pressure), while balloon and electrical stimulations 8
cm oral to the anus failed to cause the reflex in 1 of 5 rats and
in all 5 rats, respectively. In the rats in which the rectum had
been totally transected or made circularly aganglionic, both
kinds of stimulation of the anal portion always induced a posi-
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tive reflex, while stimulation of the oral portion always failed
to induce it. In the rats in which the anterior half of the rectum
had been transected or made aganglionic, both modes of stim-
ulation of the oral and of the anal portion, except for electrical
stimulation at the oral anterior wall, invariably caused a posi-
tive reflex. Positivity of the reflex on electrical stimulation of
the oral anterior wall depended on stimulation sites (fig.2): 0
of 8 cases at point 1 (middle point on the oral rim of incision),
1 of 8 at point 2 (1 cm oral to point 1), 4 of 8 at point 3 (1 cm
oral to point 2), 6 of 8 at point 4 (corner point on the oral rim
of incision) and all 8 at points 5 (1 cm oral to point 4) and 6 (1
cm oral to point 5); 0 of 8 at points 1’ and 2', 2 of 8 at point 3,
3 of 8 at point 4 and all 8 at points 5’ and 6. (Points 1’
through 6’ in the aganglionic model correspond to points 1
through 6 in the transection model, respectively.) It was also
confirmed in the rats with an anterior half rectal transection
that mucosal and serosal stimulations at the anal anterior wall
caused the same response. The reflex was always positive in the
rats in which the recto-anal canal was totally freed from the
surrounding structures.

Discussion. The rectosphincteric reflex is routinely induced by
distention of the rectal wall and the receptor is considered to
exist in the mucosal layer*>. Several authors®” noticed that the
same reflex was induced by electrical stimulation of the rectal
mucosa. In the present study, we observed that a rectal serosal
electrical stimulation caused the same reflex as rectal mucosal
electrical stimulation and also balloon stimulation did. This
result is reasonable, supposing that the electrical stimulation
causes excitation of intramural nerve processes, which are
more excitable than the soma®, and square wave pulses less

Figure 1. Photomicrograph of the BC-induced rectal aganglionosis. The
anterior rectal wall, undergoing serosal application of BC solution 6
weeks before, is shown in longitudinal section. Nerve cells in myenteric
ganglia have disappeared. HE, x 375.
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than 1 msec in duration cause no direct excitation of intestinal
smooth muscle cells’. That an intact continuous rectosigmoid
canal is required for maintenance of the reflex! was recon-
firmed by our observations in the rectal transection and recto-
anal freeing experiments. Since the ultrastructural findings on
the BC-induced aganglionic rectum demonstrate intact smooth
muscle cells'?, it is obvious that the reflex is mediated by the
intramural ganglia and not by longitudinal muscles. The path-
way of nerve impulses within the intramural nervous system,
leading to relaxation of the internal sphincter muscle, is not
specified in detail, but the findings in the present cases of the
anterior half rectal transection or aganglionosis suggest that
the impulses are transmitted anally mainly in the longitudinal
but partly in the oblique directions. In the case of oblique
transmission, it may be that the impulses reaching the effector
muscles, through a decrement in transsynaptic transmission,
are above the threshold in some cases and below it in others,
thus resulting in positivity of the reflex below 100%.
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Figure 2. Examples of the rectosphincteric reflex test in various experi-
mental models, using electrical stimulation. 5 experimental models are
shown from above to below: total rectal transection, circular aganglio-
nosis (shaded), anterior half transection, anterior semicircular aganglio-
nosis (shaded) and total freeing of the recto-anal canal (oral side is up).
Letters and numbers on the left show stimulation sites. O, oral, A, anal,
AM, mucosal surface of the anal anterior wall; 1, middle point on the
oral rim of incision; 4, corner point on the oral rim of incision. Points 2
and 3 are distant from point 1 by 1 and 2 cm respectively. Points 5 and
6 are distant from point 4 by 1 and 2 cm respectively. Situation is the
same for 1' to 6'. Arrows show stimulation time. Downward deflection
shows reduction in intra-anal pressure. Numerators and denominators
of the numbers shown at the right extreme are numbers of cases of
positive response and of those examined.
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1t is known that cases of high anorectal atresia!' and cases of
Hirschsprung disease'? may occasionally show the reflex of a
similar pattern postoperatively, and it may be due to exagger-
ation of the normal intestinal intrinsic reflex'® or to compensa-
tory participation of spinal nerves'®. Anyway, the phenomenon
is different from the original rectosphincteric reflex, which is
essentially a rectoanal intrinsic one.
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Summary. During pregnancy the synthesis of cholesterol and the activity of 3-hydroxy 3-methyl-glutaryl-coenzyme A (HMG-
CoA) reductase fell markedly before parturition; HMGCoA synthase activity was low during pregnancy and fell again immedi-
ately before delivery while acetoacetyl-CoA-thiolase was always low and constant.

Important metabolic and hormonal changes occur during
pregnancy to adapt maternal tissues to fetal growth!.
Pregnancy is known to have far-reaching effects on lipid me-
tabolism in several species’. Some results are available on
fatty acid and total lipid synthesis and content in rat liver and
adipose tissue during pregnancy®, but little is known about he-
patic cholesterogenesis and related enzyme activities which in
many systems are modulated by several factors such as hor-
mones and lipids.

In the present study we investigated in rat liver the pattern of
acetate incorporation into cholesterol and the behavior of
aceto-acetyl-CoA-thiolase, HMG-CoA-synthase and HMG-
CoA-reductase activities from the last period of pregnancy up
to birth.

Materials and methods. Female Wistar rats weighing 250 g and
maintained with a standard diet ad libitum were exposed to a
male for 24 h and pregnancy was diagnosed on the basis of the
appearance of vaginal plug and checked by fetus weight and
length. At times ranging from the 16th to the 22nd day of
gestation the animals were sacrified after i.p. injection of anes-
thetic (Farmotal, Farmitalia, 20 mg/100 g b.wt). Then the liv-
ers were removed and homogenized. Normal females of the
same age, anesthetized with 10 mg/100 g b.wt, were used as
control animals. Microsomes were prepared as described by
Philipp and Shapiro® by using a buffer containing 10 mM po-
tassium phosphate, 2 mM EDTA, 1 mM dithiotreitol with or
without 50 mM NaF. Electron microscope controls showed

comparable morphology in the different preparations. Total
cholesterol was assayed directly either on liver homogenate
and microsomes, or on lipid chlorophorm-methanol extracts
by using the Libermann-Buchard reagent (acetic-anhydride/
sulphuric acid 19:1) and the same values were obtained. Pro-
teins were estimated using the method of Lowry’. Total mem-
brane phospholipid P; was determined on a membrane chloro-
form-methanol extract according to the method of Morrison®;
the phosphorus content was multiplied by 25 to caiculate the
amount of phospholipids. Phospholipid fractions of the ex-
tracts were separated as already reported®. Hepatic HMGCoA-
reductase activity was tested according to Philipp and Shapiro®
in 10 mM potassium phosphate, pH 7.2, 2 mM EDTA, 1 mM
DTT, with or without 50 mM NaF. Microsomes were preincu-
bated for 20 min at 37°C. Cofactor mix was then added so that
the final incubation medium contained: 5-1072 M glucose-6-P,
5.3-107* M NADP, 1 unit of G-6P-dehydrogenase, 3.8-1072 M
(1'*-C) mevalonic acid lactone (1132 dpm/nmole) and 5.10* M
(CH)-HMGCoA (4000 dpm/nmole). Incubation was carried out
for 20 min at 37°C.

Acetoacetyl-CoA-thiolase and HMGCoA-synthase activities
were assayed in a 100,000 x g supernatant fraction using the
spectrophotometric method'’.

(1-*C)-acetate incorporation was tested in liver homogenates
partially purified by 2000 x g centrifugation with an incuba-
tion medium containing: 0.1 M phosphate buffer, pH 7.4, 30
mM nicotinamide, 10 mM glutathione, 1| mM EDTA, 4 mM

Table 1. Rat liver protein content and cholesterol content in liver and in blood during pregnancy

Control Gestational age
16 days 19 days 22 days
Liver protein content 237+ 8.1 19.0£25 16.5+3.2 253+1.8
(mg/100 g wet wt)
Liver cholesterol content 215+ 19 - 244 +2.1 292+34
(ug/mg protein)
Blood cholesterol content 754+ 4.1 80.2+52 - 121.6 + 6.3*

(mg/100 m[ plasma)

* p < 0.001 as determined by Student’s t-test with respect to control animals; the data are the mean of 5 experiments + SD.



