o3 2] 2 =] 1995, 29 714726

N4 2L FANY ddede] wdaelalE
3ol Tk o7

=it &) 2hois el thady

g o4 8- M XM =

Ultrastructural Changes in Human Gallbladder Epithelium in
Acalculous and Calculous Cholecystitis

Sung-Chul Lim, M.D. and Chae-Hong Suh, M.D.

Department of Pathology, Chosun University College of Medicine

Cholelithiasis is defined as the presence of stones within the lumen of the gallbladder or in
the extrahepatic biliary tree.

Cholecystitis, secondary 1o gallstones, is a common surgical disorder in Korea. Detailed
microscopic descriptions, particularly the ultrastructural changes, of these diseases were not avail-
able.

The goal of this study was to identify the ultrastructural alterations of gallbladder epithelium
in cholecystitis with and without a stone, according to the degree of severity of inflammation,
and the nature of the stone.

The gallbladders of the control group, and cholecystitis cases without stone and with sione
were fixed and examined with routine stain, special stain, immunohistochemical stain and trans-
mission electron microscopy. The number and the volume density of the mucin containing
secretory granules were not significantly increased in the calculous cholecystitis cases compared
with those of the acalculous cholecystius cases.

Major findings were that the calculous cholecystitis cases showed a markedly reduced total
lysosome area and volume density of the lvsosome compared with those of the acalculous chole-
cystitis cases. The differences berween the mucin secretory granules and lvsosomes, according
to the degree of severity of cholecystitis and the natures of gallstones, were statistically not
significant. (Korean J Pathol 1995; 29: 714 —726)
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Table 1. Maierials used in this study

Groups Case No.
Calculous cholecystitis 87
Acalculous cholecystits 3
Control 3

Total a7
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PBSel| =H|sle| o] XAl (biotinylated universal anti-
body, Dake Co. CA, USA)S 1057 7lsla, PBSel|
THMFE sweptavidin-biotin conjugated  105-7F 4h2-4]
F1 a1, PBSef| 4] =48k & whafaf)el I.amino-9- ethyl-
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Table 2. Primary antibodies used in this study

Primary antibody Dilution Source
Lysozyme 1: 200 DAKO
Alpha- l-antitrypsin 1 100 DAKQO
CEA 1: 100 DAKO
Cytokeratin 1: 100 DAKO
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Table 3. Ape and scx distributions of the gallsime patient
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Fig. 1, The mncosa of the gall-
bladder i Tmed Twe oa swatificd
squamons epithelium{lefty in the
plgmencd slone witl severe cho
oottty group, amd [oeally ret-
plestic changes o the goblet eclls
{rizhit in the cholestenal stome
with mild cholecystls group ars
ncded.
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Tahle 4. The resnlts of (e immunohistochemical siaining

“. Group CA5 Chaelecyuritis with sione
. _— S
™ Conlraol Chuolesterul stone Pirineniel stone
. rdild Sovers E— —_—

Primary Ah. Mild Severe Mild Severs
Lvsozy me & M A 0 21 3+ 2~ 2+
A-1-AT 1+ MNP A 1+ i+ 1+ 1+ 1-
CEA [+ TEN |+ L+ 1+ 14 L+
Culohkeranin 1+ MiA 1+ | + 1+ [+ 1+

o o sldning, 1+ 1o 10% saining, 2+ [1-35% saining
Gt A6 - T5% sming, 4+ 76~ 1009 siaining,
(5.5 chelecystitis without stone

Mild: mild inMammion, Severs: severe inllatnrnalion,
MNAL nol applicable

Fig. 2. The metaplastic epithelial
lming is strongly(lefty or wenkly
right} immunorcactive 1or Tywo-
v aecording to the severity of
inflanmation. Avidin-Biodn Com-
plox. Pigmentel sione with severe
tleft) and mild(right) cholecystitis
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Table 5. Ulmrastructural changes of the gallbladder epithelium

\\ Group C5.5 Cholecystitis with stone
\H\mﬁ Control Cholesterol stone Pigmented stone
S Mild Severe . _

Substructure H‘H Mild Severe Mild Severe
Microvilli

Shape irregularity 4] NIA 2+ 2+ 3+ 2+ 3+

Effacement o N/A 1+ 2+ A+ 2+ 3+
Phagolysosome 4+ NIA 1+ 1+ 1+ 1+ 1+
Irregularity of lysosome 3+ N/A 1+ I+ 1+ 1+ 1+
Mucin granule

Number | N/A t 1 1 t f

Size 5 N/A M M L M L
Edema(RER, Mitochondria) o N/A 2+ 2+ 24 2+ 24

o: absence, 1+ 1~ 10%, 2+: 11—45%, 3+: 46-—75%, 4+ 76~100%, 7: increased
S: small size, M: medium size, L: large size, NJA: not applicable,

C.5.5: Cholecystitis without stone, Mild:mild inflammartion,

Severe:severe inflammation

Fig. 3. The apical portions of the
gallbladder  epithelium  showing
well  preserved  microvillifarmow
head), lysosome(thick arrow) and
mucin granules{thin arrow), con-
trol group, 2,800,

ztge] Falsledl, o2 ¥ Tl vwle] lysosome S M4 ehaded 2, Zal2eE BT W
o) diebe| #A&e] G Hel2 Hel g3 g Fe dz:e] A4 Aol vl#ele] vlMFE2
¥ SelnbA cheksbela, FwEl mucn FES EE 44, 5% 4 FEHFe] vz, FudEz
g o ¢ giv o Hds B4 vt 2] 7hFe| WHolA 3, Stoll whibe A|EHe] o
WE&5S 2 phagolysosomee] FHEE|SIch R #Haw glelch = AEAUE] REede] 4luled
mucin FHgl& Ealsh) HAlsA g 2 A7 E £lAFARER) W Az fEe] HAshald
zro}l glaE 54 Ea B chiFig. 3, 4). ae]m, A4zl v)Ebed lysosomes] FhA U
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mucin 3] 2] F7ir HAHEd, ol g3 A
Ao wiadsledont, 49 diells ddkel gigl
c}(Fig. S, 6).

Phagolysosome®} <72 'E(myeline figure)?} THEE|
glen}, phagolysosome®] F#-E ozl vl
M #ulsld a, lysosomes] HellE FE ugiE o
ot datslglch Sel el E w4 Tel dields
AR A9 Ageld $AHS Fol
Datwlgl=dl, o]y glycocalyx 2 of M o] o]

Fig. 4. The apical epithelium show-
ing phagolysosome(thick  arrow)
and mucin granules{thin arrow),
2,800,

Inset: Higher magnification of the
phagolysosome, control group, =
10,000,

Fig. 5. Total effacement of micro-
villi in one epithelium wtih incre-
ment of mucin secretory granules
and decrement of lysosome gran-
ules are evident, cholesterol stone
with severe cholecystitis group,
% 2 800,

H4842 Sonidus) o2 28" 5 ez 4
HEIthFig 7).

5 iy

zhzre] A Eolld s F2UNT TS
T} lysosomeol] it HehpAE dAlskeled, =
T2 AL Aol e volume densitys 3.1+
0.9%, total granule areay> 5119 pm’, 7} HE
vhgle] =5 122+23, YFos] ©@HE 03+01
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um'e] gl 3, lysosome2] volume densityy= 3.7+0.4%,
total Iysosome areat 55406 pm’, ZHAER lyso-
some2] 3= 5.5+ 1.57, = lysosome HAEHE 15+
0.5 ym’o] ek

Febdd chadFe] H8 HalPu|atgle] volume
density’= 4.1+1.3%, total granule areal> 57419 pm’,
Mg dgde] e 1674370, B elw
£ 04400 gm'e]|H D, lysosome2] volume density
1.2+0.3%, total lysosome areal 1.6+03 um’, 2+ 4

Fig. 6. An apical epithelial cell
showing marked increased num-
ber of mucin secretory granules
with decreased lysosome, pig-
mented stone with severe cho-
lecystitis group, > 4,000,

Fig. 7. Focal loss of microvilli
with luminal amorphous material
suggesting glycocalyx(asterisk) s
noted, cholesterol stone with se-
vere cholecystitis group, = 4,000,

Ev} lysosome2] FE 354077, HT lysosome
HE 05203 um o] g}

ZdAHE 240 gl Aoy @ddre] AR
Hel Bp| 82 2] volume densitys 3.7+05%, total
granule areay™= 54+1.7 um®, 2} A Ec} e 5
145+327, ®F #hd WAL 03401 pme] gL,
lysosome2] volume densityi= 1.4+£035%, total lyso-
some areas= 1.9+06 um’, 2} HE} lysosome?]
= 36+ 1070, HF lysosome HAEHE 0.7+02 ym'e]
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Table 6. Mucin secretory granules and lysosome in gallbladder epithelium

C.5.5 (n=3) Cholecystitis with stone
Control
n=3) Cholesterol stone Pigmented stone
Mild Severe

Parameter Mild (n=5) Severe (n=5) Mild (n=5) Severe (n=5)
Mucin granules

Volume density(%) 3.1+09 MN/A 4.14+1.3 37+05 40+ 1.8 39+06 40+1.1

Total granule area(um’)  S.1+19 NA 5719  54+17 59+20  52+16  55+18

No.of granules per 122423 N/A 167437 145432 181+59  165+32  17.5+4.0

cellin)

Mean granule area(um’) 03+01 NA 04101 0301 04+0.1 0401  03+0.1
Lysosomes

Volume density(%) 37404 NA O 124037 144057 09+017  13+027  1.0+027

Total lysosome area(um™)  5.5+0.6 N/A  1L6+037 194067  10+£037 154060 151047

No.of lysosome(n) 55415 NA 35407 36+1.0 34+101 35+05 37409

Mean lysosome area(um’)  1.5+05 NA 05103 07102 04401 07202 05+02

*: Significantly different from control(P<(0.05)
Wy Pa(,001
Mild: mild inflammation, Severe: Severe inflammation

C.5.5: Cholecystitis without stone, NfA: not applicable

gl

FoAelE S| 2l gdeds] A5 HY
2o)52]2] volume densityl= 4.0+ 18%, total granule
arcals 59+20 pm’, 7t A|Ee} 1}ge] S 181450
A, HFEDeHHLe 04+0.1 pmel9 T, lysosomes
volume densitys= 0.91+0.1%, toal lysosome arcav 1.0
+0.3 pm’, 7+ ME} lysosome?] T 34+ LA,
W lysosome B1H & 04401 pme]gich.

WA dye] gl FHolg W@ddds A+ H
B Eu| 77 2] volume densitvy 3.9+0.6%, total gran-
ule areats 52+ 16 um’, 7+ AlEw} 232 = 165
+32A4, HFAFAHE 04401 pm'e]gl:, lyso-
some2] volume densityy 1.3+02%, toial lysosome
areas 1.5+06 um, 7 AE lysosomes] TE 35
+0.57, H7 lysosome HHE 07102 ym’e]gict.

a2 Aa4 de] e AR §dde BE
HHEY| g 2] volume densitys 40+11%, 1ol
granule areal™ 5.5+ 1.8 um", 7+ M EF Fg]e] F=
17.5+4.17), HPTYWHLS 0300 ume)la,
lysosome2] volume densitys= L0+0.2%, tomal lyso-
some areat™ 1.5+04 um’, 2} A|E} lysosomes]
E 3.7+097, HF lysosome HHE 05+02 pm'o]
¢l Table 6).
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L=

ol 4e] BAHE gk A exel TEdl, H
o Bulztgle] volume density®} <=, total granule
area, mean granule areay= tHEJ| Wl FH 54
W 9 WAL @ddTddd SR Sukle
Aie] sldlx, A4 STl ol ks
d52 FE AETF Sk el Uik
agu} eldl 28] Fvke FAEH2E foE
Ax+e ohdsirh

Lysosomes+> volume density, total lysosome area G
mean lysosome area”} 2 oo vHl&] FHAA gy
AdF 9 44 @ddFelH FAYHoE {8
52 P38 29x, 2494 $d9Ty 45
o] Axrt AsATE e e gl
A 2ol glaidh

6. 242 4EE

T2 E G5 Fale 106dleE w7 28
Bl w4e] 4o, F4HEQ cholesterols} 4179
calcium  bilirubinate} E315 w@4do] Sofl, calceium
palmitate2}2] Eqbgd o] 1o, b4 g4 Pl
S 108+ calcium bilirubinate 54|, calcium pal-
mitate 3oi], calcium carbonate 2of]%1 o,
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o] Soll Bt AF7h Aokl g THAHE B
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o Talsel® W] T22%, A4 wao] 24.1%,
7Ie} Egtdle] 37% 5 AAsle], 7ol b Al v}
o= el g% A 43 ckge] wigtel o8] T
vl & gYe] Frksle el ek

FellzelE BAS o) B4 wE 2ol F
7 Aenlg 2w AAA PALS )
1 Feke] BifAlale] ghAlw #A FAHAzn |l
AA s Htke]l 9l3, 4AEE calcium  bilirubinate,
complex bilirubin polymers, inorganic solids®} uniden-
tified organic solids & %o g e},

Zofl el & w4 $4Fa¢e] 50—100%7F F
A& FAE ASE wuiy AL dae]
JAluwie] ato]§ HolA gkl vbal], of AellA] 3ul
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e HAstgie] AAel Aozt UFE wrEW F
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