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BACKGROUND: Diabetes mellitus is thought to be related
to gallstone formation in emptying the gallbladder. Diabe-
tes mellitus may lead to many changes in microarterioles
and micronerves; the aim of this study was to investigate
the abnormality of arterioles in the gallbladder and its rela-
tion to gallbladder hypomotility in patients with gallstone
and diabetes mellitus.

METHODS: Thirty patients with simple gallstones and 30
patients with gallstones and diabetes mellitus were analy-
zed, and their gallbladder emptying function was measured
with B ultrasound before operation. After operation, the
arterioles of the gallbladder rinsed with periodic acid-schiff’
{ PAS) reagent in photos were used for analysis of the tu-
blar area and stereo system with the Beihang CM-2000B
biological and medical photo system.

RESULTS : In patients with gallstones and diabetes mellitus,
the gallbladder emptying function was significantly im-
paired, the area ratio of the arteriole wall to whole arte-
rioles in cross section was significantly higher than that in
patients with simple gallstones (0.8110.09 vs. 0.5810.15,
P<0.01), and the average sound density was also higher
(0.41£0.07 vs. 0.30£0.12, P <0.01) in patients with gall-
stones and diabetes mellitus than in those with simple gall-
stones. The size of arterioles (diameter) was not signifi-
cantly related to the area ratio (P >0.05).

CONCLUSION : In patients with diabetes mellitus, the se-
dimentation of PAS positive material in the wall of arte-
rioles leads to the stenosis of arterioles. It is probably con-
tributive to hypomotility of the gallbladder.
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Introduction

commeon in China with an incidence of choleli-

thiasis of 10% in a population detected by B ul-
trasound , of whom 50% are gallstone padents. The inci-
dence of cholelithiasis is three—fold that of diabetes melli-
tus in a population.[!] Gallstone formation is related to
many cases, in which the impaired emptying function
owing to hypomoitility of the gallbladder is considered an
important factor for the development of gallstone.[2-+]
Because of hypomodlity and lowered emptying func-
tion, the incidence of gallstone is higher in patients with
diabetes mellitus than in other populaton. Untill now,
the study of relation between diabetes mellitus and gall-
stone was mainly dependent on the volume of the gall-
bladder detected by ultrasound.[5:%] But the mechanism
of the high incidence especially in the microstructure and
molecular level remains unknown. The aim of this study
was to recognize the cause or mechanism of gallbladder
hypometility in patients with diabetes mellitus from the
view-point of the change of arterioles.

Ga]]stones associated with diabetes mellitus are

Methods

Patients

Thirty patients with gallstones served as controls. They
were 13 men and 17 women, aged on average 41.2
years ( range 3269 years). Other 30 patients with gall-
stones associated with diabetes mellitus were included in
the study group. They were 14 men and 16 women,
aged on average 39. 8 vears (range 35-67 years). In all
patients, hypetlipoidemia and hypertension were ruled
out.

Test of gallbladder emptying function

B ultrasound was employed to measure the maximal
or average length (L), width (W) and diameter (D)
of the gallbladder twice in fasting and 2 hours after eating
respectively. Dodds’ method!”! was used to calculate
the volume of the gallbladder; V=2/6 XL X W xD.
The fasting volume of the gallbladder was V,,, and the 2-
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hour volume after eating was V,. The ejection volume
of bile juice was calculated with EV=V,-V,. The index
of gallbladder emptying 2 hours after eating was; GBEF,
(%)=(1-V,/V,;)x100%.

Analysis of arterioles in the gallbladder wall

Sections of gallbladders in two groups were ana-
Iyzed pathologically and rinsed by periodic acid-schiff
(PAS) reagent. Photos were taken in constant-fold
with an optic microscope, and input into a computer.
Thirty photos were selected for analysis of the tublar area
and sterec system with the Beihang CM-2000B biclogi-
cal and medical photo system in the two groups respec-
tively. The area ratio of the arteriole wall to the whole
area in each cross section and the average sound density
of the arteriole wall were obtained.

Statistical analysis

Quantitative variables were expressed as mean kstan-
dard deviation. The computer software SASS. 0 was used
in the analysis of variance and linear regression.

Results

Function of gallbladder emptying
Compared with the control group, V,[ (59.340.6) ml®
vs. (37.915.4) ml®] and V,[ (44.726.6) ml® vs.

(14.3+4.9) ml®] increased significantly (P <0.01),
whereas EV[ (14.5+7.1) ml® vs. (23.449.3) ml*]
and GBEF, (%) [(24.9412.7) vs. (61.5%8.5)] de
creased significandy ( P <0.01) in the study group (Ta-
ble 1).

Changes of thickness in the arteriole wall

In the control group, the wall and cavity of arterio-
les changed insignificandy (Fig. 1); but their thickness
of wall was increased and their cavity narrowed both sig-
nificantly in the study group (Fig. 2). The tubetlar ca-
vity was analyzed in the two groups (‘Table 2 and Fig.
3). The area ratio of arteriole wall to the whole arterio-
les in each cross section (0.81+0.09) in the study
group was higher than that in the control group (0.58+
0.15) (P <0.01). Analysis of the area ratio and the size

Table 1. The variables of gallbladder emptying function ( mean*

SD)
Variables Control group Study group
Vo (mB) 37.915.4 59.310.6*
V,(mP) 14.314.9 4.74+6.6*
BV (ml?) 23.41+9.3 14.5+7.1*
GBEF, (%) 61.5£8.5 24.9+12.7 ¢

+ 1 compared with the control group, P <0.01.
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Fig. 1. The cavity and wall of arterioles were not significantly

changed in patients with simple gallstones ( PAS, original magnifi-
cation X100).

Fig. 2. The thickness of arteriole wall was higher and the cavity
narrowed in patients with gallstones associated with diabetes melli-

tus (PAS, original magnificationx100).
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Fig. 3. The area ratio of arteriole wall to whole arterioles in each
cross section.

of arterioles ( diameter) with linear regression showed
no significant difference (P >0.05).

Changes of average sound density in the arteriole
wall
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Table 2. The analysis of the tublar area and stereo system in the
two groups { mean+SD)
The area ratio of wall to

Size of arterioles Average sound

Group the whole arterioles ensi
in each cross secton ("m) ty
Control  0.58+0.15 37.44+15.87%  0.3010.12

Study 0.81£0.09* 37.39420.69%# 0.4110.07 *=
+: compared with control group, F=52.57, P<0.001; sx:
compared with control group, F=33.19, P<0.001; compared
with the area ratio in the same group; #: F=1.15, P>0.05; ##:
F=3.04, P>0.05.

Thirty photos rinsed with PAS reagent were select-
ed from the two groups respectively. The average sound
density in the study group (0.4110.07) was higher
than in the control group (0.3010.12) (P <0.01, Ta-
ble 2).

Discussion

Impaired gallbladder emptying function has been observ-
ed in the formadon of gallstone and the hypomeotility of
the gallbladder has been regarded as the main cause of
impaired gallbladder emptying.'®-1°] Because of the stasis
of bile juice, the bilirubin concentration is inevitably
higher when gallbladder emptying is lowered, thus re-
sulting in hypersaturation of cholesterol, and deposition
of micropellet and bacteria development in the bile duct,
which contribute to the formation of gallstone. [ In
the study of gallbladder wall in vitro, Carey['?] found
the common hypomotility in patients with gallstone,
which was consistent with the increased gallbladder vo-
lume in fasting and residual conditions of gallstone pa-
tents.

Many evidence has proved the correlation between
diabetes mellitus, dependence of insulin, abnormal me-
tabolism of fat, and gallstone formation.'>*7] The cor-
relation is evident between the degree of gallbladder hy-
pomotility and the duration of diabetes mellitus;[*] it is
more serious in patients with abnormality of the auto-
matic nervous system. 18] Cisapride is a prokinetic drug
for diseases of the gastrointestinal tract and can lower evi-
dently the volume of the gallbladder in patients with dia-
betes mellitus and shorten the time of gallbladder empty-
ing.l"®] Moreover, the research into gallbladder motility
with -y sonography has found that the contractility of the
gallbladder decreases significantly, and more significantly
in patients with abnormality of arterioles and the auto-
matic nervous system. The degree of the disease is con-
sistent with the abnormality of motility.[22!] In our re-
search, the gallbladder volume after fasting and two
hours after eating was larger in patients with gallstones as-
sociated diabetes mellitus than in those with simple gall-
stones, in addition to the lowered ejection of bile.
These findings proved that the contractility of the gall-
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bladder lowered more evidently.

The mechanism of lowered gallbladder contractility
has not been elucidated in patients with diabetes melli-
tus, and their cholesterol sedimentation in the gallblad-
der probably originates from the hypomotility of the gall-
bladder or bile stasis.| 2] In patient with diabetes melli-
tus,, abnormal metabolism of fat can lead to hypercholes-
terolemia and changes of microarterioles and the auto-
matic nervous systern. In our study, the thickness of ar-
teriole wall and the average sound density after rinsing
with PAS reagent increased evidently, proving that the
change of microarterioles is mainly due to the sedimenta-
tion of PAS positive material in the wall of arterioles, re-
sulting in narrowed cavity, lowered blood supply, and
impaired nutrition, which contribute to gallbladder hy-
pomotility.
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