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Summary

Ozet

We investigated the fasting and post-prandial gallbladder
volume in two groups of healthy non-obese women: a) Control
non-pregnant women (n:10), b) Post-menopausal women
(n:10). Scans were taken after a 12 h fast. After the baseline
measurement the gallbladder volumes were rescanned in 15
min intervals for 60 min. At the end of this period all volun-
teers received a standard liquid test-meal and scans were per-
formed again for one h. The mean baseline gallbladder volume
was 22.224+4.26 ml in the non-pregnant (control) group. In the
post-menopausal group the basal volume was 20.83+3.92 ml,
and it was 6.25% lower than that of the non-pregnant group.
However, this difference between the two groups was statisti-
cally non-significant. After administration of the test meal the
post-prandial gallbladder volumes were reduced during the
first few minutes compared to the baseline. The volumes de-
creased from 20.90+3.80 to 14.40+7.80 - 7.80+1.6 ml in post-
menopausal women (p<0.01-0.001) and from 22.72+3.83 to
19.74+3.68 - 10.75£3.26 in the control group (p<0.01-0.001),
respectively. Post-prandial mean gallbladder volumes were
significantly different from the control group (p<0.02-0.001).

In conclusion the post-prandial gallbladder volume is sig-
nificantly reduced in post-menopausal women compared to
non-pregnant women.
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Saglikli, obez olmayan kadinlarin aglik ve postprandial
safra kesesi hacimleri, olgular iki gruba ayrilarak deger-
lendirildi: a) Gebe olmayan kontrol grubu (n:10), b) Post-
menapozal grup (n:10). 12 saatlik aglik sonrasi1 ultrasonografik
Ol¢timler yapildi. Bazal 6l¢iim yapildiktan sonra 15 dk. aralik-
larla 60 dk. siire ile olgularin kese hacimleri saptandi. Bu
stirenin sonunda tiim olgulara standart s1v1 test yemegi veril-
erek 6l¢iimler ayni1 sekilde bir saat siire i¢ginde yenilendi. Post-
menapozal grupta bazal kese hacmi 20.83+3.92 ml. olup gebe
olmayan kontrol grubudan %6.25 daha diisiik idi. Bununla bir-
likte arada istatistik fark saptanmadi. Test yemeginden sonraki
dakikalarda bazal degerlere gore azalma saptandi.
Postmenapozal grupta hacim 20.90+3.80'den 14.44+7.80 -
7.80£1.6 ml'e (p<0.01-0.001), kontrol grubunda ise
22.72+3.83'den 19.7443.68 - 10.75+£3.26 ml'e azald1 (p<0.02-
0.001).

Sonug¢ olarak, postprandial safra kesesi hacmi post-
menapozal kadinda, gebe-olmayan kadinlara oranla belirgin
olarak azalmaktadir.

Anahtar Kelimeler: Safra kesesi hacmi, Ultrasonografi,
Menapoz
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The use of estrogen has been reported to cause
gallstone formation in post-menopausal women(l).
Estrogen treatment was associated with a 40% in-
crease in biliary cholesterol secretion, an increase
in the lithogenic index of gallbladder bile, and a
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Table 1. The mean volume in healthy subjects and post-menopausal women

Groups The Mean Volume in Different Time (X+SEM) (min)
Baseline 15 30 45 60 Ens 75 90 105 120
Post-
Menopausal  20.8+3.9  20.9+3.8 20.9+3.8  20.9+3.7 20.9£3.8 14.4+4.8* 9.8£3.4%* 8.4£2.8%* 8.0+£2.6%*
Control 22.244.2  22.843.5 21.843.4 22.4442 22.7+3.8 19.743.6* 17.243.8%«  14.7+4.4%% "t 11.943.5%*«

*p<0.01, **p<0.001 Difference from baseline
'p0O.02, "p<0.001,"p<0.01 Difference from control

moderate reduction in the percentage of chen-
odeoxycholic acid of bile. In a study, anovulatory
women were treated with conjugated estrogen and
studied by a real-time ultrasonography after a regu-
lar meal ingestion or intravenous infusion of chole-
cyctokinin (CCK-8)(2). Neither the gallbladder
volume nor its emptying was altered by Premarin.

Recently, we have demonstrated that the fast-
ing and post-prandial gallbladder volumes were
larger in third trimester pregnant women than in
non-pregnant women (3). The post-prandial vol-
umes were reduced to the non-pregnant value, but
they were still greater than in the control group in
the post-partum period. The gallbladder motility
has not been investigated yet in the post-
menopausal period.

Therefore, we investigated the fasting and
post-prandial gallbladder volumes in two groups of
healthy, non-obese women: a) non-pregnant
women as control, b) post-menopausal women.

Materials and Methods

Twenty healthy volunteer women, participated
in this study after agreeing to accept the test proce-
dure. A1l subjects completed the protocol as ex-
pected. Written consent of each patients was ob-
tained, and the study was approved by the Ethics
Committee of Karadeniz Technical University
School of Medicine. The age range of non-preg-
nant, fertile subjects (n:10) was 32+5, and the post-
menopausal group (n:10) was 53+4 years old.

None of the subjects had any known illness
and none was on medication. A1l volunteers had
normal fasting serum aspartate aminotransferase,
alkaline phosphatase and bilirubin levels.

Scans were performed at 9 am after 12 h of
fasting. After the baseline measurement, the gall-
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bladder volumes were rescanned in 15 min. inter-
vals for 60 min. A 11 volunteers received a standard
liquid test meal (250 cal/250 ml) at the end of the
scanning (16.7% Protein, 30% fat, 53.3% carbon-
hydrate, Ensure, Abbott) and then scans were per-
formed again in 15 min intervals for 60 min.

The gallbladder volume and its emptying time
were measured using ultrasonography (4). Using a
3.5 or 5-MHz transducer real time ultrasound,
scans were obtained with Siemens Sonoline SC 2
3.5 MHz. Subjects were scanned supine in the right
anterior oblique position by a radiologist trained in
ultrasonography. The gallbladder was visualized in
the longitudinal and transverse planes, and meas-
urements of maximum length, width, and height
were taken in duplicate. The volume of the gall-
bladder was subsequently calculated using the el-
lipsoid method (volume = 0.52 x length x width x
height) (4).

The results were expressed as mean+ SEM un-
less otherwise stated. For statistical analysis, the
Wilcoxon matched pairs signed-rank test or the
Wilcoxon U test was used. The level of significance
was set at p<0.05.

Results

The mean basal gallbladder volume was
22.22+4.26 ml in the non-pregnant (control) group.
In the post-menopausal group the baseline volume
was 20.83+3.92 ml, and it was 6.25% lower than
that of the non-pregnant group. However the dif-
ference between the two groups was statistically
non-significant. After administration of the test
meal, the post-prandial gallbladder volumes were
reduced during the first few minutes compared to
the baseline in post-menopausal women. The vol-
umes decreased from 20.90+3.80 to 14.40+4.80 -
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Figure 1. The mean volume in healthy subjects and post-menopausal women.

7.80+£1.6 ml in post-menopausal women (PO.01-
0.001) and from 22.72+3.83 to 19.74+3.68 -
10.75+3.26 in the control group (p<0.01-0.001), re-
spectively. Post-prandial mean gallbladder volumes
in the post-menopausal group were significantly
different from the control group (p<0.02- 0.001).

Discussion

This study demonstrated that the post-prandial
gallbladder volume is significantly reduced in post-
menopausal women compared to non-pregnant
women. Because the hormonal changes of the post-
menopausal period are complex, it is not possible to
identify with certainty the mediators of the alter-
ations in the gallbladder function. Nevertheless,
progesterone, a known inhibitor of smooth muscle
contraction (5-7), may be one of the possible can-
didates. A previous study showed a direct correla-
tion of fasting and residual volume with serum
progesterone concentrations up to 80 ng/ml. This is
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consistent with, but not proof of, progesterone me-
diation (8),

Increased gallbladder volume during fasting
could be due to decreased water absorption by the
gallbladder mucosa. The large amount of water that
is normally absorbed from the gallbladder produces
an eight to ten fold increase in the concentration of
the organic components of bile (8,9). Water absorp-
tion is dependent on active absorption of sodium,
which is mediated by the sodium pump in the gall-
bladder epithelium (10). The activity of the sodium
pump which is believed to be sodium-potassium
ATPase (ATP-phosphohydralase), may be de-
creased by estrogens which are present in large
concentrations in the serum in the late pregnancy.
Sodium-potassium-ATPase activity is reduced in
livers of pregnant hamsters (11) and ofrats treated
with ethinyl estradiol (12). Fluid transport by the
guinea-pig gallbladder in vitro is inhibited by 17 a-
estradiol (13). Active water secretion by the gall-
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bladder mucosa has not been observed, except after
the administration of vasoactive intestinal peptide
in pharmacologic amounts (14).

Cholecystokinin is the major hormone that me-
diates post-prandial gallbladder contraction 15).
Recent studies using specific C CK receptor antag-
onists have provided conflicting information about
the role of CCK in maintenance of the "resting
tone" of the gallbladder (16,17). It seems likely that
the large volume of bile in the gallbladder in fast-
ing pregnant subjects is due to some combination
of decreased water absoption by the gallbladder
mucosa and the diminished tone of gallbladder
muscle, probably caused by the high serum con-
centrations of estrogens and progesterone, respec-
tively (18).

In pregnant and non-pregnant women the se-
cretion of CCK was measured. Neither contraction
ofthe grallbladder nor C CK secretion after a liquid
mixed meal differed significantly between pregnant
women and the control group (19). These findings
agree with earlier studies (20) using dye dilution
techniques, but contradict those obtained using
pregnant animals (7,21).

In conclusion, this study demonstrated that the
post-prandial gallbladder volume is significantly
reduced in post-menopausal women compared to
non-pregnant women. Incomplete emptying of the
gallbladder in non-pregnant women could con-
tribute to cholesterol-gallstone formation and thus
suggests that a pregnancy may increase the risk of
gallstones.
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