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T8 B . Post-operative management

Post-operatively, the animal was fed with fluids for 2 days, and

received antibiotics (Ampicillin, 0.5 gm daily) for 5 days.

5.1.2 Measurement of bile reflux

The estimation of the amount of bile reflux involved the detec-
tion and quantification of duodenal content-markers in the
stomach (section 4.2.2). In this study lecithin and lysolecithin
were used as the markers of reflux. The sum of the concentration
of the substances in the stomach represented the index of the
amount of reflux. The advantages of using the sum of these two
markers rather than one marker only, to represent the reflux, is

explained in section 5.]1.11.2.

5.1.3 Collection of gastric ccntents

- S T | During fasting conditions

The experimental animals received no food but had access to
water for 16 hours prior to the scheduled collection. The
collection was performed with the dog in a Pavlov stand and no
restraint or sedation was used. The cap of the gastrostomy
cannula was removed and the lumen was c¢leaned of any food
remnants. A 10 minute interval was allowed and then a urine

bag containing 0.1 gm of disodium EDTA (Merck), was connected

to the cannula. The EDTA prevented the formation of lysolecithin

from lecithin during the collection (3.5.1). The gastric con-
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1.6 ml of gastric contents was placed in a 18 ml culture tube.
If the gastric content was grossly bile stained, it was diluted
with distilled water. (The values were corrected at the end

by multiplying by the dilution factor'.

Four ml methanol (Analar, Merck) were added and the solution

was vortexed for 20 saconds.

Two ml of chloroform (Analar, Merck) were then added and the

mixture was shaken in a Griffin flask shaker for 10 minutes.

Two ml CHCL, were added and the mixture was vortexed for 30

seconds.

After the addition of 2 ml of distilled water and mixing for 30

seconds, the tube was centrifuged at 3000 g for 5 minutes.

The subnatant produced after centrifugation was withdrawn with
a syringe and filtered throuwh fat-free Whatman Mo. 1 filter
paper wetted with CHCl, and containing 1 g anhydrous sodium

sulphate.

A second lipid extraction from the supernatant was performed by
adding 4 ml of CHCl,, mixing for 20 seconds, centrifuging for
5 miriutes and withdrawing the subnatant. The lipid containing

subnatants were combined and evaporated at 60°C under nitrogen.

A TLC plate (.0 x 20 cm, Machery and Nagel Polygram Sil.G) was
pencil-marked. The line of origin was drawn 1,5 cm from the

bottom edge of the plate. A 1 cm margin was drawn at each
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The rack was taken out of the oven and the tubes were left to
cool. The contents of each tube were rinsed down by adding

1 ml of distilled water.

Each tube was vortexed .n an almost horizontal position for 20
seconds. .he contents were poured into correspondingly labelled
10 ml conical centrifuge tubes, and were centrifuged at 3000 g

for 5 minutes. 0,5 ml of the supernatant was added to corres-
pondingly labelled tubes containing 0,5 ml of ammonium molybdate
tetrahydrate 0,4% (Baker, Analar), and 0,05 ml of freshly preparedc
L-ascorbic acid 0,6% solution, and veortexed for 1 second. Glass

bubbles were put on top of the tubes.

&~ 1 tubes were placed in Dri-Block (Thehne DB-3) at 100°C for
15 minutes. The tubes were taken cut of the Dri-Block, placed
in a pre-cooled rack, and left to cool for 5 minutes. Then they

were centrifuged for 1 minute at 3000 g.

The colour density of the solution was read at 700 nm on a

Unicam SP 500 spectophotometer.

g.1-4.3 Lecithin and lysolecithin estimation

The calculation of the concentration of lecithin and lysolecithin

was made using the following formulae:

0'D°SL x 7,4 = mgr % Lecithin
O.D.StL
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It consisted of 4 parts (Figure 1): An outer aluminium tube C
(internal diameter 12 mm, length 40 mm) with small flanges at
both ends (diameter 25 mm), an inner nylon tube A (external
diameter 11 mm, length 36 mm) with a flange at cne end (diameter
35 mm), a nylon nut B (diameter 35 mm, orifice 12 mm), and an
aluminium cap D. The individual parts of the cannula, and a
sectional view of an assembled cannula are shown in Figure 1.

The insertion of the cannula is described in 5.1.1.3.

. P 8% Histological assessment

Mucosal biocpsies from the greater and lesser curvature of the
gastric fundus and antrum were taken when the gastrostomy was
made (5.1.1.3) and again at cholecystectomy (5.1.1.4). They
were prepared and stained with hematoxylin and eosin, using the

standard techniques.

After the experimental animals had been sacrificed the stomach
was examined histologically using the 'Swiss roll' method, as
described by Stein (253): the stomach was opened along the
greater curvature and fixed in 10% formal-saline solution for 2
weeks. It was then cut into strips about 6 mm wide, and the
mucosa was excised from the underlying muscle. The strips were
rolled without tension, with the proximal end of the stomach
inside the roll, and the mucosal side facing inwards (Figure 2).
There were 5 'Swiss rolls' from each stomach, representing the
anterior wall of the greater curvature, the anterior wall, the

lesser curvature, the posterior wall,K and the posterior wall of .
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Figure 2: The appearance of a typical 'Swiss roll'.

the greater curvature. All strips were at least 3 cm from the

b

cannula site. A pin was iaserted through the roll to prevent

it from unrclling. Fixation and staining were performgﬂ using
conventional technigues (253). The amount and distribdiion of
gastritis was measured using Lawson's method (254). Siirting

from the distal end of the roll the entire length was i&amined

histologically. At a magnification of 100 x the size of each
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(section 5.1.3). Ten to 19 six-hour collections without stimula-
tion were performed on each dog at intervals of 1 to 3 weeks.
Eight to 11 two-hour collections during secretin stimulation were
performed on each animal, with a minimal inter' .l of 1 week
between two consecutive collections. The specimens were stored
at -20°C and were .ater analysed at random as described before.
The experimental animals were sacrificed 3 to 6 months after
cholecystectemy and the stomach was removed and examined histo-

logically, as described in section 5.1.7.

- 35 Original technigues developed by the author

- P (s i s Measurement of D/G reflux

In this study D/G reflux was measured under fasting basal condi-
tions over a continuous S-hour period (section 5.1.3.1). During
the experiments it became evident from the colour of gastric
Juice that reflux was occurring intermittently during the same
test: very often the gastric juice was noted to be macroscopically
clear initially, bile stained later and then again clear. This
cbservation 1is in agreement with the findings of Sorgi et al
(255). The motility pattern of the antrum, pylorus and the
ducdenum (an important factor in D/G reflux) is not stable but
may be influenced by psychomatic (29) and local factors, such as
secretory activity of the upper gastrointestinal tract. Its
motility and secretory activity occurs in alternating cycles of
activity and quiescence (30). By measuring reflux over a 6-hour

period, the results attained were far more likely to be represen-
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tative, than measurements taken over shorter periods. In
addition to the 6-hour long period, reflux was estimated cn a
number of occasions in each dog. Six to 8 control tests and
13 to 19 post-cholecystectomy tests were done in each dog
(section 5.1.10). This further enhances the accuracy of the
picture of reflux. As far as the author 1s aware, this is the
first time that reflux has been measured so many times in each

experimental animal and over such long periods of time.

3 B C Duodenal markers used for measuring D/G reflux

In this study the amount of reflux was represented by the sum of
the concentration of lecithin and lysolecithin in the stomach
(section 5.1.2). In previous studies, reflux was measured by
estimating only the concentration of lysolecithin iﬁ the stomach.
However, this may lead to false conclusions in regard to the
amount of reflux: lysolecithin is produced in the duod<num and
upper jejunum from lecithin (section 3.5.1). The ratio of
lecithin/lysolecithin in the duocdenum varies from time to time
and depends on the experimental conditions (eg. secretin infusion
or vagotomy). An impression of increased reflux may be given
when the concentration of lysolecithin in the stomach is high
despite low concentrations of lecithin. Similarly, low ccacen-
tration of lysolecithin in the stomach may suggest small amounts
of reflux despite high concentration of lecithin. 1In addition,

lysolecithin may be produced from lecithin in vitro, after the
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collection of the specimen. By using the sum of both substances

as an index of the amount reflux, the above problems were
overcome. To the best of the author's knowledge, this is the

first time that becth phospholipids have been used for the estima-

& “
f tion of D/G reflux.
1
F i
1 @ -y 8 31 The experimental study
1 ST

: As far as the author 1s aware, no previous experimental controlled
O g f;w; study has been reported that investigated the relationship between
| & ‘ bt cholecystectomy and bile reflux.
1] ( ¥eoi?
B ‘, i’ g‘:'.
1 b2l P 8 > Statistical methods emploved

Results were analyzed individually for each dog, and collectively
G (as a single group) for all 5 dogs. For statistical analysis of
' ° the amount of D/G reflux, the Mann-Whitney non-parametric test

% 30 of uncontrolled data was used (256) because of the abnormal dis-
1 f_}i tribution of frequencies. The data concerning pH, ratios of

! lecithin to lysclecithin, and the volumes of gastric collections
was sultable for t-test analysis, therefcre this test was applied.
For the statistical analysis of the histological findings the X?

test was used.
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- B 0 Critical evaluation of the techniques used

513 Method used to measure D/G reflux

The technique used has certain disadvantages: (a) the presence
,Q fl*ﬂ of a gastrostomy cannula may interfere with gastric motility

S and intragastric pressvre. This problem was minimized by the

fact that a cannula was present during the control test as well.

e ¢ (b) This method does not give any information about the rate of

gastric emptying, a factor which is a significant determinant cf

f?va the damaging effect of the refluxed material on tiic gastric
Ef} 53_5 mucosa (33,75,7¢). (c) It does not take irtc account the rate
| ;g‘{ of gastric secretion, a factor which may affect the concentration

of duodenal contents in the stomach (233). However, it is the

‘ii 5 : concentration of cytotoxic onntents in the stomach that finally
x determines the mucosal damage, irrespectively of the various
determinants of reflux (234). (d) This method requires time
consuming chromatographic techniques (about 6 hours per test.

Six samples cculd be assessed simultaneocusly).

The method, however, has many advantages: (a) it gives informa-
ticn about the concentration of cytotoxic agents in the stomach.
Pathophysiologically this is more important than knowing the
volume of reflux. (b) It is possible to get information about
reflux over long periods of time. The importance of this has

been discussed in section 5.1.11.1. The recently developed

techniques which used radiocactive biliary markers, such as
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MC-chenodeoxycholic acid and 99'ICm ~-FHIDA to study bile reflux,

were considered unsuitable in this study because of certain

problems (section 4.2.3). The more serious of the problems are

that, firstly, there is always some retention of the tracer in
¥ the gall bladder, therefore the estimated amount of bile reflux
1 3 E’ before cholecystectomy cannot be compared with that after chole-
i o cystectomy. Secondly, excretion by the liver is completed in
about 1 hour, therefore these markers cannot be used to study

bile reflux over long periocds of "~e (242).

$:1:13:2 Efficiency of phuspholipid determination

T The technique used for decermination of phospholipids in the

' 8 '. ' 8 gastric juice involved many stages (section 5.1.4) and as a

| ‘r;-‘j_: result there was some loss of lecithin and lysolecithin during
& the procedure. The efficiency of recovery of lecithin and lyso-
3 t @ lecithin from gastric contents was assessed by adding known

-:-f:‘ quantities of pure 'ecithin and lysolecithin to gastric juice
i samples, in both the lcw and high ranges, and then recovering

? E ] s them.

The efficiency of recovery of lecithin and lysolecithin in high
range concentrations was estimated as follows: Five 1,6 ml

, samples of gastric juice with a pre-determined concentration of

lecithin of 28,305 mg# (452 pgr per 1,6 ml) and lysolecithin at
a concentration of 3,733 mg% (60 )xgr per 1,6 ml) were used. In

each sample 150 Jar (15 )xlt) of pure lecithin (Sigma) and lGO}Jgr
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Data of the arcunt of reflux is presented in the form of a series
of graphs.
and are statistically analysed individually and collectively as a
single group.

Appendices B, C and D. Histological data is presented in bar

diagrams.

Ridiy

Six mongrel dogs, each one acting as its own control, were used
in this part of the study. There was one early death (Dog DDl)
therefora experiments were done on a total of 5 dogs (DDZ, DD3,
Doq, DDS' DD
experiments.
The only complication encountered was minor sepsis around the
exit of the gastrostomy cannula within the abdominal wall.

Details of the animals used in the study are shown in Table 1.

Results from each dog are shown on a separate graph

e

Data on volumes of gastric contents collected
during the tests.

Data on pH of gastric contents collections.
Postmortem findings.

Histological findings.

Presentation of data

All raw data obtained in the study is presented in

Experimental animals

All these animals remained healthy during the

In none of them was there significant weight loss.
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