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Cystitis Associated with the Administration of the Antiallergic Drug Tranilast
——Histochemical Study of Mast Cells——

Toshiaki NisHicakiV?, Hidekazu SHiGEMATSUD
and Kimiomi MivAzZAKI®

1) Department of Pathology, Shinshu University School of Medicine
2) Department of Urology, Fujita Hospital

In order to elucidate the pathogenesis of cystitis associated with the administration of an
anti-allergic drug, Tranilast, mast cells in the urinary bladders of 3 patients with Tranilast-
associated cystitis {TAC) were examined histochemically and immunohistochemically. The results
were compared to those obtained from bladders of 9 control -subjects with bladder tumor (5),
chronic cystitis (3) and diverticulum (1).

In the patients with TAC there was a marked increase in number of eosinophils and mast
cell counts were decreased slightly in the subepithelial layer but increased in the detrusor
muscle compared to the control. Incidence of mucosal mast cells, which are susceptible to for-
maldehyde fixation and visualized by staining with Toluidine blue (0.5%, pH 0.5) for 5 days, in
TAC was two times higher in the subepithelial layer and eight times higher in the muscle in
comparison with the control. Intraepithelial mucosal mast cells were found in two cases of
TAC. Immunohistochemical examination revealed that IgE-binding mast cells were recognized
in all cases of TAC and in 4 cases of the control and that percentage of IgE-positive mast cells
in TAC was increased definitely than that in the control. These findings strongly suggest that
mucosal mast cell-IgE system may be involved in the pathogenesis and/or etiology of TAC.
Shinshu Med. J., 86 :641—652, 1988
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el (MMC, CTMC) i oBE, BRAGET L2
IR e IgE OBFEET o, FofER, TAC
i MMC o, 2Mcsio IgE fEA T
FassERad b, AREOKE L LT MMC-IgE %
B LT\ A RS S R S hic o THRET %,

I HERKREIVHTE

A XHHAMA

TAC 34U, ¥We L TEMIESD B\ Et DB
G LR EREIE S hAc b 9 Sz o TR
5} L7z, TAC U%, Tranilast [RAOHER, MRS IT
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BB LI, X TRBIVEIENENESE 5 01, R LB fbA e
CRE LSS S H, BREE 1A CHoTe
(Table 1),

B A &

1. FREHARMEAOMER

A # (cold punch biopsy) s & OFH Ik &
3, Lillie ®MHTW X B10% %R~ ) VIR 2~
3 ARIEES, 57 4 VIRAM LT, Bl any
hOBWRTH 3um OFIIA %A L, TAC T

Table 1 Patients and pathological diagnosis

Case Sex Age Diagnosis

1 F 76 Tranilast-associated cystitis
2 M 72 Tranilast-associated cystitis
3 M 83 Tranilast-associated cystitis
4 M 55 Bladder tumor (TCC, G2)

5 F 68 Chronic cystitis

6 F 46 Chronic cystitis

7 M 76 Bladder diverticulum

8 M 38 Chronic cystitis

9 M 72 . Bladder tumor (TCC, G2)
10 M 66 Bladder tumor (TCC, G2>>3)
11 M 61 sBladder tumor (TCC, G2>1)
12 F 85 Bladder tumor (TCC, G2)

TCC : Transitional cell carcinoma

Fig. 1 Electron micrograph shows the intraepithelial migration of a mucosal mast
cell containing a granule with scrolls {arrow heads) in Case 2 with Tranilast-
associated cystitis. Note the granules (arrows) discharged into the surroundings

of the mast cell. Uro: urothelial cell.

Lead and uranium stain. X8, 000.

Fig. 2 Electron micrographs of eosinophils in the subepithelial layer in Tranilast-
associated cystitis. Fig. 2a (Case 1) shows transparencies of specific granule matrix
(arrows). In Fig. 2b (Case 2) swelling of specific granules and pale crystalloids
(*) are seen. An eosinophil at right lower side is intact. Lead and uranium stain.

%X 7,500.

642

EMEE Vol 36



Z A 5T X % N2 o BRI i

FF7=

No. 5, 1988



644

Fig. 3 Electron micrographs of a variety of mast cells in Case 2 with Tranilast-

associated cystitis. These mast cells in the bladder have characteristic features :
with few (Fig. 3a) or numerous granules (Fig. 3d), small size (Fig. 3b), with bi-
lobed nucleus (Fig. 3c), with few (Fig. 3a and 3c) or many processes (Fig. 3b and
3d), and with suggestive findings of granule discharge (Fig. 3c and 3d). Lead
and uranium stain. X9,600 in Fig. 3a. x8,000 in Fig. 3b, 3c and 3d.

Fig. 4 Mast cells in Case 1 with Tranilast-associated cystitis stained with 0.5% Tolu-

idine blue (pH 0.5) for 5 days. The mast cells are distinguished by the cyto-
plasm with granules demonstrated by black tone. Note the mucosal mast cell
(arrow) in the urothelial layer. X372. :

Fig. 5 IgE-binding mast cells in Case 3 with Tranilast-associated cystitis demon-

strated by immunohistochemical staining. Almost all of the mast cells are IgE-
positive (Fig. 5a). Localization of IgE at the cytoplasmic membranes of mast
cells is clearly recognized with a semi-thin section of epoxy embedding from
paraffin section (Fig. 5b and 5c). Fig. 5¢ shows a mast cell with cytoplasmic loca-
lization of IgE. Counterstaining with 0.01% Toluidine blue. %380 in Fig. 5a.
%570 in Fig. 5b and 5c.
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Fig. 6 Electron micrographs of the mast cells by epoxy embedding made from
paraffin section stained immunohistochemically. IgE is localized at the cell memb-
ranes of mast cells (Fig. 6a and 6b). And the cell membranes invaginated into
the cytoplasm are also positive for IgE (Fig. 6b, arrow heads). No electron stain -

x8,000 in Fig. 6a.
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% 20,000 in Fig, 6b.

647



WHOoE-E OR-FE B
Table 2 Mast cell and eosinophil counts
LP + SM Muscularis
Case Mast cell Mast cell
Eosinophil Eosinophil
STB LTB STB LTB
21 (26) 86 (25) 324 (14) 37 (8) 83 (7) 104 (6)
2 12 (22) 44 (25) 744 (12) e o
3 74 (32) 105 (36) 481 (18)
Mean 35,7 78.3 516, 3 37 83 104
MMC (%) 54.1 55. 4
4 79 (24) 101 (22) 0 (23) 85 (23) 91 (28) 0 (23)
5 84 (18) 108 (26) 11 (21) 24 (13) 29 (13) 0 (13)
6 37 (14) 54 (17) 0 (14) - y “
7 125 (20) 143 (19) 0 (19) 22 (6) 35 (6) 0 (6)
8 60 (39) 134 (35) 11 (21) 26 (7) 32 (7) 0 (7)
9 88 (23) 125 (19) 284 (18) 96 (16) 93 (16) 37 (17)
10 128 (42) 163 (42) 37 (34) 40 (27) 48 (31) 25 (30)
11 ‘ 31 (20) 57 (12) 0 (20) 52 (8) 43 (7) 0 (7)
12 99 (23) 103 (28) 49 (25) oy - .
Mean 81.2 109. 8 43.6 49.3 53. 0 8.9
MMC (%) 26.0 7.0

Mast cells were counted using sections stained with 0.01%

Toluidine blue (STB) and 0.5% Toluidine blue for 5 days (LTB).

Mast cell and eosinophil counts are expressed in numbers per mm®
Percentage of MMC was calculated by the formula (LTB-STB)/LTB x 100.
Numbers in parentheses indicate fields examined,

LP :lamina propria, SM : submucosa, -

Lo MiETIE, TAC O 1HEDL UnEEE T
Motohl, WBPICE L STB Yefa CitfE(E%, LTB
BB CUHEEERL, FEREREIRIOGIES h o T,
LTB Hefaic X 2 JEismiagc s STB Jetuiz X B
fagio#x MMC o2+ 23, I0HHlasne 5
H% MMC DA THHLZIEE L, TAC TIT,
MMC i3 RT3 L OB & 4 i055% T - 7o,
—7, WEFTIE MMC it bR FEBCI326%, 1
J8Ci%724C TAC W& Ib U /e £3589 Biluts,
C IgE AN

TAC Tk, 3@HP3HI& $ic IgE Biamaisis
Btz (Table 3), IgE (X0 Tasm a4 &
B ERD b, O MO TR D R b
Tl E e S SRR B R R X vk (Fig.
5)o STB 1= X B3t hi o CUHERRFR A A HnC gy
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:no muscular tissue.

Ml ST h, IgE BiEMias disr b Ro bh
e, Zhbit MMC :#x bhi, FEFlL, 83T
ik, MERE S B R S hien, DEELE
UCe D FIREETR & Mo te, FEGL 1 o f5E o Mk
fad IgE B TH -7, WThoflicd, MmEE,
B L IgE RMGEIGE et o fond, ki
T LB v A e oo JEISHT A 0 s 5 % v s i
1B EBhRBEIRD B\ Rk O RS YA
B bz, IgE BetaYeliSiAR o = K 3 wBIEERmR
BoXEr b EEHL IR, DAB FLEmLE
AT O MBI BRI LTV 5 & & ASHERR &
(Fig. 5,6), MIMEMNC IgE BRI 4 Hhicle
WRIaCrk, IgE MM NEERIEE TR, Mh
OFRETHIEPIZBA Lz &% % Shoa i s
CRELELDTHo (Fig, 6)e —7F, HHFLT
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Table 3 Incidence of IgE-binding mast cells

Case LP+SM ‘ Muscularis
1 92 (25) 78 (8)
2 116 (28)
97 (31)

"“Mean 101.7 ‘ 78
4 (—)* (=)
5 (=) (=)
5 (_-)
7 (—) (=)
8 34 (40) 34 (17)
9 22 (18) 29 (19)
10 40 (26) 63 (33)
u (-) (-)
12 28 (26)

Mean 3L.0 42.0

Numbers indicate the incidences (%) of IgE-
binding mast cells per mast cells counted for
the section stained with 0.5% Toluidine blue
for 5 days.

Numbers in parentheses indicate fields examined.
*: JgE was negative in all mast cells examined.
LP: lamina propria, SM :submucosa, *:no
muscular tissue.

S U e TR TS RG22 & T, Mol s
r 7 ) VIS TIERREC B\ C IgG, IgA, IgM OJH
CAE R, FUE S X ORI LR R B RS R R L
25, Wt b N R B FUSER S D isds -
fro FOEMEE, IgG BEOBEMRARA Shic,

WIRAE DOV IgE o e Rl Lebs, 9
flrp Al EETEOZ LT BV Th IgE
Hainmiasr @ bk (Table 3), thb IgE
Bko 4 4, FEROBEAK—FK LT, A
5 VL IFERER D B 4 bk 2%, IgE Bk IERie
BB I hih o7,

LTB ufaic & b B5E L7 B+ 2 IsE B
Mo % 4 Table 3 iR L. SNRBHC R
% 1gE Bl IgE B ey, EETE
BLOHBRE\TRELRL30~40%TH o1z T
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IR, FEBSIRAATE (MMC) &Rk
JEsiE (CTMC) @ 2 Blofilafr’ i FEL, &L
T3y b OWLECTHMIAOHES R SR TV 5D,
MMC (5, CTMC VRFSIE T ik b o fEk S
SR L, JRA proteoglycan & LT MMC
% chondroitin sulfate, CTMC i heparin # &%
T5, BEOHAL=< ) YEETIE, MMC © proteo-
glycan Eig#pk iR ofREE T HAEIE S hD,
SEH o JEMEH Toluidine blue (STB) ¢k MMC
YT B LR TE R, TORERE, AN/ T
B ERE A< ) VEED B VILE pH TORR
MYARNETHBID, —T7, & b OB,
AR Y F b EFRORBLENEREYET S
MMC 2 EfET 5, BT Aldenborg BIL, Hi—=
Y vEE, 0.5% Toluidine blue (pH 0.5) TO 5 H
M (LTB) Hetac X b MK % X O MMC
OBRERRE L. T HIT, #HHIMEEBEN 0K
X 1T MMC-IgE RORBELHEEL TV 5.
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L0 ARBEE BT A FHERERE, 2®MoIMmEL s
o IgE A IBRHIN 2 i By Ao AR L 2R iR
BL, REBFEHZBRELLDTHD, $EO
Prgesdse TAC flvk, \1h LERERIT R & X OFERRR
B OB X v Tranilast AL 5d o
LE L b, MR TH B 7, WIEHAE TAC
EREDEm A~ ) VESE, 877 4 vERSRE
4l B\ R DE A BA

TAC Bl L, FIERHE S X ORIl TR
Bate L TR IFREROFERRBE,AL b, T
SO IREIRA LT T, I TAC @ 1l
LABEZIhishoicicd, HERXTEinwvss, WR
izt L CTMC (ko ifidr, FRIisHEIgEm DM
F2E bRz, WEFlO B TE MMC & (26%) 1%,
Aldenborg 59 AIEF & b EMHEEERCHEL
FR25% L I FETHLDTH oo —F, TACD
LETERIOCHBICKT % MMC 213, thih
SHEHIOK 2 f5 5 LU 8 O BERR Ui, BRI
e kb IgE HBaBERIEE, TAC o£6, WK
TiE 4/9 flicZ B, IgE #EEIBRHaoBER S b
iz TAC fITE L, B LETEOIEMIEELIRE
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&l IgE (BT - 2. IgE O BRI
~DRTEE, BEAZCHR S,

P kopii#iy, Tranilast i@ X AL O 0
MMC 2EL 5L, IgE EAROMALHIB Z &%
W AW 5, FHROBHE, FHRETRER O BH
TereryZE L, IORGmAE o Bk, MMC-IgE Ro—
HoOBLE, T/hbh CTMC Tikisl{E L LT MMC
OHEETAITM7 LAF - X2 bEEL BRD,
MMC & CTMC O3EMBEHMEE, 7 v —FHic
%15 R EsiS v D, disodium cromogly-
cate IIIEFRLCLDF v + CTMC HDLRXK
3 VBRI 525, MMC S boe A x 3 Vi
4 U718, Tranilast © MMC @335 EH
IS IR T Wi, 4 L Tranilast 23disodium
cromoglycate & FHEDOMFC X b YiNGEMER %2 RE
T35 O THNE, MMC-IgE Ri2 28Rk s\ b o
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E bl TAC 2 Giokke RO BIYE - Sk
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52000 RVEHEEN: J¢ & FFERER M REE 2% o> B Il i o 7R
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BORR L D RIET 5 2 LM RE L, T,
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WEHE R R RE LTW B, oS, ko
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TAC HEMFLELD L CTEBTRERTH 5,
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E i} 3
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B, BLABMe X v R R, BELTTR
WE Lk HEE TR, B R L %
%+

BHERE Vol 36



DR (' 2o ¥ e I kil i)

X ik

1) EEEE, ERE M, BR O3, BRF— 67 vAF—F Tranilast 1 X 5BMeo LG BHERE,
36 : 171-177, 1987

2) Nishigaki, T., Shigematsu, H., Tanaka, M., Ishii, Z. and Kurata, T. :Unusual cystitis
induced by the antiallergic drug, Tranilast. Accepted in Surgical Pathology.

3) Jarrett, E.E.E. and Haig, D.M. : Mucosal mast cells in vivo and in vitro. Immunol Today,
5:115-119, 1984

4) Metcalfe, D.D. :Mast cell mediators with emphasis on intestinal mast cells. Ann Allergy,
53 : 563-575, 1984

5) Atkins, F.M. : Intestinal mucosal mast cells. Ann Allergy, 59 :44-53, 1987

¢) Larsen, S., Thompson, S.A., Hald, T., Barnard, R.J., Gilpin, C.L., Dixon, J.S. and Gosl-
ing, J. A.:Mast cells in interstitial cystitis. Br J Urol, 54 :283-286, 1982

7) Kastrup, J., Hald, T., Larsen, S. and Nielsen, V.G. : Histamine content and mast cell count
of detrusor muscle in patients with interstitial cystitis and other types of chronic cystitis.
Br J Urol, 55:495-500, 1983

8) Feltis, J.T., Perez-Marrero, R. and Emerson, L.E. :Increased mast cells of the bladder
in suspected cases of interstitial cystitis:a possible disease marker. J Urol, 138:42-43,
1087

9) Aldenborg, F., Fall, M. and Enerbick, L. :Proliferation and transepithelial migration of
mucosal mast cells in interstitial cystitis. Immunol, 58 : 411-416, 1986

10) Fall, M., Johansson, S.L. and Aldenborg, F. :Chronic interstitial cystitis :a heterogenous
syndrome, J Urol, 137 :35-38, 1987

11) Wingren, U. and Enerbéck, L. : Mucosal mast cells of the rat intestine : a re-evaluation of
fixation and staining properties, with special reference to protein blocking and solubility
of the granular glycosaminoglycan. Histochem J, 15:571-582, 1983

12) Mgk SR IR, FSLFIDI A Yy « BRI - PRMH & e oRA— B,
B O1MK, SRR, HR, 1981

13) Strobel, S., Miller, H.R.P. and Ferguson, A. :Human intestinal mucosal mast cells : eva-
luation of fixation and staining techniques. J Clin Pathol, 34 : 851-858, 1981

14) Ruitenberg, E.J., Gustowska, L., Elgersma, A. and Ruitenberg, H.M., : Effect of fixation
on the light microscopic visualization of mast cells in the mucosa and connective tissue of
the human duodenum. Int Archs Allergy Appl Immunol, 67 :233-238, 1982

15) Enerbick, L., Pipcorn, U. and Granerus, G. :Intraepithelial migration of nasal mucosal
mast cells in hay fever. Int Archs Allergy Appl Immunol, 80:44-51, 1986 )

16) Pearce, F.L., Befus, A.D., Gauldie, J. and Bienenstock, J. : Mucosal mast cells II. Effects
of anti-allergic compounds on histamine secretion by isolated intestinal mast cells. J Immunol,
128 : 2481-2486, 1982

17 kb A1, FEIEE, BERER, AE O, KEMXE : WAKBEEE Tranilast % X0° Disodium Cromo-
glicate MRAFRICORRE LABGHERENEE, THHUAR, 49 :191-194, 1987

18) Oxatomide /JEAEIRTTYE &/ N EGE TN EM S + DNESE MBI T 2 HEOHL T v+ —F Oxato-
mide ¥4 vy 7 OWEKFHI—&ER B ERRBIC X 2—. DEBHEIR, 38 : 423-435, 1985

19) Messing, E.M. and Stamey, T.A. :Interstitial cystitis. Early diagnosis, pathology, 'and
treatment. Urology, 12:381-392, 1978

20) Hellstrom, H.R., Davis, B.K. and Shonnard, J,W. : Eosinophilic cystitis, A study of 16
cases. Am J Clin Pathol, 72:777-784, 1979

2D kA=, T O, Bt % I B REkk: =9 A M XBBMNED S 6. FIRERE, 30
71-76, 1985

No. 5, 1988 ' 651



M OECE BR-E R

22) BHRINE—, ZMILE, REF, SEHM : Tranilast (Rizaben®) R FEIE U A FIERRIERENESE O RIE
BB B S EERe iRy, 7 L ¥ — O - RFR

23) Newson, B., Dahlstrém, A., Enerbick, L. and Ahlman, H. : Suggestive evidence for a direct
innervation of mucosal mast cells. An electron microscopic study. Neuroscience, 10 : 565~
570, 1983

24) WS, FHUZEER, MR SR &N R L HEEFEE O, WIRIDE, 33 :856-89,
1987

(63. 5. 2 TF

652 BB Vol. 36



