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Abstract : The purpose of this study is to determine the ultrastructural changes of tumor blood
vessels (TBV) and the permeability of endothelium after multiple agent combination therapy in
Golden hamsters with squamous cell carcinoma of the tongue induced by dimethyl 1,2-
benzanthracene acetone solution (DMBA). The animals were divided into normal tongue (control)
and DMBA-induced carcinoma (experimental) groups. They were then given intraperitoneal
injection of isotonic saline, Pirarubicin (THP-ADM) alone, combination of Cisplatin (CDDP) and
Peplomycin (PEP) (PP combination), or a combination of THP-ADM, CDDP and PEP (TPP
combination). Tannic acid solution was injected as a tracer via the heart, and the vasculature was
perfused with half-strength of Karnovsky’s fixative 15 seconds later. The ultrastructual changes of
capillaries surrounding the cancer nests were observed by transmission electron microscopy.

Compared to the control group, TBV in the experimental group demonstrated many morpholog-
ical changes such as thinning of the endothelial cells, increase of fenestrae in each endothelial cell,
decrease in pinocytotic vesicles, appearance of Weibel-Palade body and discontinuity of basal
lamina. Administration of the THP-ADM alone resulted in a remarkably greater increase in
pinocytotic vesicles than did saline, PP and TPP combinations in both control and experimental
groups. TPP combination in the experimental group induced remarkable thinning of endothelial
cells, a significantly decrease in pinocytotic vesicles, significant increase in fenestrae and frequent
formation of transendothelial channel, compared to treatment with saline, THP-ADM alone and PP
combination. Permeation through TBV varied with a reaction of endothelial cells to the antitumor
agents, morphological feature of basal lamina and changes in surrounding connective tissue. The
pattern of endothelial permeability after administration of THP-ADM differed among animals
treated with THP-ADM alone and those with TPP combination. The results suggested that
macromolecular permeability of vascular endothelial cells was augmented by preadministration of
THP-ADM.
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An electron microscopic study on the effects after administration of antitumor agents on vascular
endothelial cells it DMBA-induced tongue carcinoma.
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1. Saline 0.5ml/kg/day
2. THP-ADM single agent 0.5mg/kg/day
3. PP combination
CDDP 3.5mg/kg/day
PEP 2.5mg/kg/day
4. TPP combination
THP-ADM 3.5mg/kg/day
CDDP 3.5mg/kg/day
PEP 2.5mg/kg/day
fi._Salind
saline sacrifice
bl e
L L 1 - 1 1 1 B
K 2 3 4 5 3 7 8 (day)
R. THP-ADM single ageni
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¢ 2 3 4 5 3 7 (day)
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Fig.1 Procedure of intraperitoneal injection of
antitumor agents .
(=) : Saline, (™) : THP-ADM,
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WELCTHEIE, AMELGHR]/IHEHE
FAREZ Ly — (E7 28", Nl i TEHHE
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9, 10, -dimethyl, 1, 2 —benzanthracene acet-
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2) BERZEH

FANIHEHAAEAEK UUTEREET)
(Lot No. K 2 K92K 18 8 ¥ & 8D,
Pirarubicin (PIF THP-ADM &#d) (Lot
No. X 0380 AA{LIKMBL, MW : 627.65) KE
3.5mg / kg, Cisplatin (L1 F CDDP & % 3)

Control  Group Experimental Group

admitistration of agents (tp)
Saline THP-ADI\i PP PP
perfusion with saline solution
tannic acit injection
perfusion with half—str:ngth Karnovsky's fixative
\
immersion in full-strength Karnovsky's fixative
post-fixation‘with 1%0s0,
dehydration ant embedding
TEM ?H-7100)
+

image analysis (IBAS-2000)

Fig.2 Preparation of vascular specimens for

transmission electron microscopy.
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(Lot No610010 BA{LIR@E, MW : 300.05) #&
& 3.5 mg/kg, Peplomycin (L{'F PEP LHBET)
(Lot No200150 HA{LIEEREY, MW : 1571.6T)
BE 1250g/kg2 A\, THP-ADM 34 H
YK, %7:CDDP & PEP 3iEfAABHARE
K L CER L1,

3) EABeS Ak

a. NHBE

53Rk 1) &R, 2) THP-ADM B,
3) CDDP, PEP O ffH (LI TPPHFH & B
3), 4) THP-ADM, CDDP, PEP o#tF (UL
TFTTPPHAEEY) orhEh ST Hicxt
L, PUTFoEFETHEENES L (Fig.1),

WA EEAEK0SN kg /H%1H1
B, 7 HEESERES L7,

(2)THP-ADM Hi%| : THP-ADM 0.5 ngkg./
Hz1H1M\, 7BEEGERE L,

(3)PP §£H : 1 HH <3 CDDP 3.5 ng ke,
7 2~6HHE® 5 HRIZIZ PEP 2.5mg, kg%
#E L1,

(4)TPP HFH : 1 HH & THP-ADM 3.5 ng
/kg, 2HBBICI3 CDDP35mg, kg, /3~
THH® S5 HEC it PEP25mg kg 25 L
2o

total area of all pinocytotic vesicles

PV= X 100(%)

total area of cytoplasm except for nucleus

total iength of fenestrae

F= x100(%)

total tength of vascuiar luminal circumference

Fig.3 Measurement of appearance frequency of
pinocytotic vesicles and fenestrae.
PV : pinocytotic vesicles, F : fenestrae
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Fig.4 DMBA-induced carcinoma on Golden
hamster tongue after 13 weeks of tumor
growth, measuring 8-10 mm in diameter.
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Fig.5 Photomicrographs showing invasive, well-
differentiated squamous cell carcinoma
with keratinization.

a: X100, b: X500
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Table 1 Severity grade and size of induced tongue carcinomas.

Tumor size (mm)

Agents Case No. Grade Administration of agents
Before After
I I 5.0 x 4.3 7.6 X 5.0
¢ | 5.8 x 3.2 6.6 X 3.6
Saline m I 5.7x28 7.6 x 3.2
v I 5.4 x21 72 %35
\4 I 5.7 x 34 8.2 x4.1
I | 54 X 2.5 5.0 x 2.0
THP-ADM Hi 1 9.2 %29 4.7 %22
single il I 6.4 X 4.2 6.3 x 4.1
agent v I 6.3 x 4.0 6.0 x 4.0
Vv I 7.3 X 4.7 6.3 X 4.0
1 I 9.6 X 54 8.4 x43
PP I Il 75 %32 5.1 X 25
combihation I 1 6.0 x 3.0 45 %24
v I 6.5 X 3.5 5.4 x 31
\ 1 8.3 x 2.8 75 %22
I I 5.3 x 28 42 x 2.3
I 1 6.2 x 2.0 50 X 1.7
conmp o I 6.4 X 32 58 x 2.1
v i 6.7 X 3.5 55 X% 26
\2 I 5.8 X 2.6 4.1 x 24

Histopathological type is squamous cell carcinoma on all the induced carcinomas.
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Fig.6 Electron micrographs of saline in control

group.
a : Luminal surfaces of capillaries in
connective tissue papilla surrounding
epithelium are flat. Endothelial cells
retain continuity. (Scale bar : 5 um)

b : Intracellular spaces of endothelial
cells are occupied by tight junctions and
are kept at fixed distances.

(scale bar : 0.5 um)
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i, TNRFEABERE» SKT, BRET
OMAMH 1A EIEF I »r - v EEbN
7z (Table 1),

2. BFHAMBEFHFRR

1) xfiast

a) R
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Fig.7 Electron micrographs of THP-ADM ad-
ministered singlely in the control group.
a : Collagen fibers surrounding blood ve-
ssels are dense. (Scale bar : 5 um)
b : In cytoplasm, an apparent increase in
vesicles is recognized.
(Scale bar : 0.5 ym)
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Fig.8 Electron micrographs of PP combination in the control group.
a : Endothelial cells are thin and a number of fenestrated blood vessels appear. Basal lamina in
some areas are two- or three- layers. Epithelium cells are irregular in shape. (Scale bar : 5 zm)
b : Appearance of fenestrae and partial formation of transendothelial channel are recognized in
thin endothelial cells. Thick endothelial cells have a larger number of vesicles compared to the
saline group, although less compared to THP-ADM. (Scale bar : 0.5 um)
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Fig.9 Electron micrographs of TPP combina-
tion in the control group.
a : Endothelial cells are very thin.
Change of surrounding tissue is
remarkable, indicating disarrangement

of collagen fibers and diffused
edematization. (Scale bar : 5 um)

b : In cytoplasm of the thinnest endothe-
lial cells, a remarkable increase in fenes-
trae is detected but pinocytotic vesicles
are scarcely present. (Scale bar : 0.5 ym)
Tannic acid complexes are recognized
just under the fenestrae. (—)

However, tannic acid complexes are not
seen under the fenestrae. (> )

BRI RE LD, H30VIERA L7 vesicle
DBERER D S IEERMIcERL, WbWYWD
transendothelial channel (VL F channel &M%
4) 2T iR bED vk, FHO B
M AR B LR A SN - 1o s, IERE
JAPHD 2 5 — & v BRHEMIER ICE I L > T
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Fig.10 Electron micrograph of experimental
saline group. In tumor blood vessels,
appearance of W-P body is a character-
istic finding. It is never observed in the
control group. (Scale bar : 0.5 um)
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Fig.11 Electron micrographs of experimental
saline group.
a : Many fenestral blood vessels appear
in this group. Lumen is narrowed and
irregular. Basal cells are irregular and
basal lamina is partially ruptured on
the epithelial basal layer of tumor.
(Scale bar : 5 um)
b : Endothelial cells are partially thin
and appearance of fenestrae is recogniz-
ed in this group. Basal lamina slightly
disappears (). (Scale bar : 0.5 um)

Pisvb DD, EREGRHICHANS EFICELY)
LTw/ (Fig.8a, b),

d) TPP pFH

MENKHMEOEFNITBF LD,
fenestra 2 H 9 3 MENKEZEE LEH TV,
% 7o Wi (3 projection A3ER ¥ S 4, FEHE
{6 U - i 1d vesicle (313 & A EFED S
NiEhote, EITI ba v B Y 7OEMGH
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Fig.12 Electron micrographs of THP-ADM
administered singlely in the
experimental group.

a : Endothelial cells are irregular in
shape with partial thickening (%) and
thinning (<). (Scale bar : 1 #m)

b : A comparatively greater number of
vesicles are present at the thickened
part. Basal lamina is not clear and is
indistinguishable from surrounding
connective tissue. (Scale bar : 0.5 yum)
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Fig.13 Electron micrographs of PP combination in the experimental group.
a : On the luminal side of this endothelial cell, many endothelial projections are recognized, and
nucleus is irregular in shape. (Scale bar : 2 ym)
b : In this endothelial cell, fenestrae (=),vesicles (=) and transendothelial channel () are
seen. (Scale bar : 0.5 ym)

body (PLF W-P body &B§9) MEiEIhi
(Fig. 10), vesicle i3xfHEHcH~NTDE L,
eI 13 projection ® fold 313 & A EHIE
SN h -, BREEBREL, MMNAEEE
LT\, BB 2 D % < BEIERR 3853
AR & 72 0, BRI O AEE AR S
too HERIBLIC B B EEMKE O ERREIKE T
i3, BER oM AT, MIgRBROIIK
DEHELY, FREY - LEAPBEINT
Wiz, FREEEIC IMRSED S0, MEEE
Ao a s -7 /R ETRHEbOD, %
OEH BRI~ TR TV (Fig. 11
a, b

b) THP-ADM Bif|

NEZHIR A B Lt b, 72336
LU TAREAIBEEXZ L TV, EEHRTIE

vesicle MSHEMIZ  FFAEL TW o, — 4, FEHE
iz i vesicle BB EAERHLNTY, £T 5
L T A fenestra R & o, WEHIRZOD
el i 1 projection BERE & /o, HIEK
FEAC AR E S, FRPRES SRR & DX
RIZNEETH - 72 (Fig. 12 a, b)o

c) PP BtH

NEZ SR D& eI 12, projection DS ELGR
Hoh, TOKRMMAEERZL TV, WK
MR —B & JEMi LA S L, fenestra 23BN
L, THP-ADM HiFB¢ 5K~ T vesicle I
W - TS, R, TPP BEAB SR &
D HEIZ  FEAE L T, HIFAN/NGEE I
W-P body 8L b3 v F ) 7OEHBRHIE
Boht, HREBIAHKE Y, MEER
D335 — 4 vE#E I THP-ADM BiFlIZ &£ T’



HEAMEE 181189209, 1993

O, HBEEDbDIHANT X EICES
L, s-mEtoREtZts@voni
(Fig. 13a, b),

d) TPP BfH

NEZR R JE LA S SicER LB, &
P, EULAERTAMELEBDONT, £
NSO NI IE fenestra D b BEIL,
A2 NI E A S5 b b Sk L
THHLNBE Db H -1, MKEA/NEE I,
I bV R THENL LB ZHEEDP
Pk U oM Mk, A/hE 02 faokg
mis &g s h, vesicle DF D D3R
» ot MEEPHMAERC S, EEfad o,
THbOLMENICZERASZEEAEL, b
YR TRYEY — A0RD, SO
BIAR EMEE SN, FAMEERMA0a S5 —
K ERHEDSHIC TS - T Wz, MM IR EE
T, #iEEoME WKEE 63 2 R
e, & % WIFEAEL AR T, [EESKREES
MIE AN 229 b h, % OMERAIMERPTE
PR & oM b HAE L T (Fig.
l4a, b),
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0.40%, 10.11 = 0.62%, 8.98 + 0.28% &, &KL
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#|, PP {FH], TPPpFH#ESERICIE, ThEh
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TREPICHVEETH -1,
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Fig.14 Electron micrographs of TPP combina-
tion in the experimental group.
a : Endothelial cells are thinnest, and
there are many light-colored blood
vessels. (Scale bar : 0.5 #m)
b : In this endothelial cell, the number
of fenestrae (—) increased. There is an
arrangement of fenestrae (—) in each
endothelial cell. Furthermore, a transen-
dothelial channel ( ») appeared.
(Scale bar : 5 ym)

fenestra © HEHHE (Fig. 16) &, §XTOD
FKHFIRE 51 B O THREREF o[BI 536 B D
MECHXTED > 120 MBEHCH 1 5 KA
o tHEERE i34E &, THP-ADM Hifl, PP ff
H, TPPOFRHESHIcd, hZzh(1l+
0.05%, 0.52 = 0.10%, 2.27 +0.18%, 0.54 =
0.11% TH b, BIEAESHIC 3ERBGHE
AT, §XTO fenestra O HBSAE N E
BicE, ELICPPHHKCEELEDL -
tzo —H, EBREHCB 5 [EIEED HBUAR 34
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Fig.15 Frequency of appearance of pinocytotic vesicles. By single administration of THP-ADM,
pinocytotic vesicles increase significantly more than by administration of saline, PP and TPP
combinations in both control and experimental groups. Values are expressed as mean and S.E.
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Fig.16 Frequency of appearance of fenestrae. TPP combination induced the highest frequency,
compared to saline, THP-ADM alone and PP combination in the experimental group. Values are
expressed as mean and S.E. (* P <0.05)
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Fig.17 Tannic acid complexes on the abluminal side in the control group.
a : Single administration of THP-ADM. Tannic acid complexes are found in almost all of the
opened vesicles and are observed on the vascular abluminal side. (Scale bar : 0.5 gm)
b : TPP combination administration. There are tannic acid complexes exactly at the
transendothelial channels ().
However, some tannic acid complexes are not observed at these areas (—).
(Scale bar : 0.5 um)
c : TPP combination administration. There are tannic acid complexes exactly under some
fenestra (=) but, are not at other fenestrae ().
(Scale bar : 0.5 um)

&, THP-ADM Hi#l, PP ffH, TPP Pk 1) xHasEE

B i3, £ v £ 1034 £0.05%, 1.02=* KA $ & O THP-ADM BLAIEE 5. ¢ i3, KIS
0.15%, 2.67 = 0.14%, 3.82 = 0.21% &, PP & 5D vesicle N2 ¥ v = v RFEAIBE TR T
& O TPP BB S IcE A - 72, & I TPP Wiz, PP 8L U TPP PFHIEG T, MIRIEN
PRSI, HEEET IS PP OF RS & iy v = UERREGY A S 120 vesicle b B
DK - 7228, FEBRETRYICRbED - 1, Ihtc, EFEB L OIEEERICBAOLTWS
4. PLr—H— Ik AYHBEBDOEE vesicle NiT I3 ¥ v = VIBFEEYIED 51,
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Fig.18 Tannic acid complexes on the abluminal side in the experimental group. Almost no tannic acid
complexes are found at the fenestrae and transendothelial channel (a and b).

(Scale bar : 0.5 um)

(=) : Fenestra without tannic acid complexes

(») : Transendothelial channel without tannic acid complexes

Abbreviations

Ca : Arterial limb of capillary loop

L : lumen

Ch : transendothelial channel

Tj : tight junction
FERERIC & v = VRIS OERED o1
t- (Fig. 17 a), TPP ks <3 MfaE 0¥k
ALIcfE > T channel bEIE S, TOHEFIC
by v =vBREGYoERNED S (Fig
17b),

—}, fenestra @ B34, THP-ADM Hi
K5l ALEBDONL P - 1chs, PP
BXUTPP B E TR TN EL -1, &
#- % @ fenestra B Fic ¥ v = YAV N E
BMLTVw3 &R, - (Fig 17¢),

PV : pinocytotic vesicles

Cv : Venous limb of capillary loop
F : fenestra

Pr : endothelial projection

Ga : Golgi apparatus

E : epithelium

Bm : basal membrane

Pc : pericyte

“miarsips 3 4E &, THP-ADM HAIRS T3
—T& -1, PP BLU TPP HHHES TI3H
KA A oNIbDD, LWTFh b
fric tight junction bV, ZHITE->TH ¥
= vk e omaniks h, HEf» S5
BRERIA~ & BRI ER L TV 2T RIEEY 5
N, -1,

2) FEREF

THP-ADM Hi#|¥ & O PP BF I 8¢5 % Bk <
&, Hfrd kO TPP P S < BIEEREN O
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v = v BEAMOERIRKANCEHE T
»-tz, THP-ADM BF|Ti34R, PP HHA,
TPP pER# S ic b~ 3 &, vesicle BEHYH
L, BAOL TW3 vesicle Hic ¥ ¥ = YRS
MBsBEH o, L LERB XU TPP §fH
513 vesicle /075, & iz TPP $rHE:
5Ty v =vBEEMEEALTRIBES
niid -1z, —H, fenestra & channel 5> 5D
¥ v = yBRESGYOHEE X THP-ADM B,
PP DER S5 5 & U TPP BRI TR, Z0HE
TiHBEOL Sy v = VY BESYMOEBRY
BEAERH LN -7 (Fig.18a,b), %
72 Y B A R op 0 e T B v ot R B & BBk i,
tight junction ic& » T v = v EEEEMDE
B\AHIEsh TV,

E %

SR ORI E WEDR LR TSRS
i3, ERAORL A OHEFRIC KL SH
FHREGIEEA XY + 5 5OHUKREHEFT S
ZEHNTEBLD, TPPHAKER, = -
Y v b BEKE T IR FIHEREEL P cell cycle @
YERE A © THP-ADM D 44TH S5 M3 1<%
BhgChTsh, KEORD BRI
{, B3R CH LN D > LB
EhTVWAEY, BERMICHBALY, BHO®i
&3 EOkmicxtd 5 TPP fEREEIIENR
MO0 ~100% Th b, iV v HEEEH
Bicx L TbdHEXTH b, necadjuvant
chemotherapy® & L TOEH HHEL S » -
1M Llehi-> THEHRIBRNHERAINT
W3 TPP ##f, &< i THP-ADM, CDDP,
PEP OJEic 5 L - BB O M O W'E H:@
SWTRETEMZ 720
1. FRERELEBOREIK>WVT

ChETOHLHERTED R, AmtEEHsEe
AEEEDYTD BT FREH 100% ek
hTWw3, KFE TR, ILIEEOKREKET
REEBRWLITRG 2ILIED SN,
h3BAREOBBNBEORLENEL LN
foo BBIMETHEBICELTIVE S HRIcE
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BELLY, BEIPHEETHEGICELLbDT
&, RIEWC &3 ZIRHHBSIL ST b, K
DRELEEL, BoEksER, ek
KENERIN, EBERBYMOKELL
12, BEBRO 5L L VEARO 2L TIIEE
REEEEL, ERBICREENEBDE X
=L, 25~2THBETiIcLbw 3 OEEER
KB t, TBEEMD 2 LI+ ~XTHRE
I ORNTHEORDIZED ST, FOFK
AR IC BT AEIR TR, EREBRI2SED
Shiip-t,

2. FEEINE ORI DB

1) mER

Bennett 5®3, EMIME % HEBEMNE,
HEGERME, A#EGEHNNEO 3B ELTL
3, ThSEMME ORI CEENEE
&> THEREERTY, THLLKOME
ESEIME TS 345, KiE, BE, A8
EDRRYIKET TREBMATTEL, WM
BERICIL 2P, & LI OREBIMNE 1, &
RIPHEER, 503 gap 2H7 5 R
EBFEINTVWAY, Chic L, OPSER
S EREOEBEINE REENOMENEL, R
EREBOMBEERBCrLbL T, gap®
fenestra BEE S N 5509, L LAMHEICH
W/ DMBA FREE TR, #GEHNNECER
HME DA SN, VX2EOBEEME DL
®13y, gap 26T 5 AEKHOEMME L8
Banhiidot, TO& D UEBNEOIEN
HEi, FERITRESANEEERET, SRR
BEAEEHDEMIOD L, VX2EIRAN
EHEE CEMBTH B, BLickEb0
EEZ SN D,

2) EBRIME OTENRE S L UEBERHE
E O HBRR & EBEEIC >V T

HARS R OBEBENE SBEOME &
L, HNEMROIEE(LHEEE LD, fenestra
oiEm, EERO—HAHEL, BT s
@ junction DKL EMBI SN, Thoik
NEMEOBENELICLSbDEEI SN
5%, % /< junction iZ ZN R MHRAR O #; K 1232
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Table 2 Comparison of tannic acid complex and frequency of appeared permeability-related structure.

Pinocytotic vesicle Fenestra Intercellular space
Group Agents FA(%) TAC* FA(%) TAC* Form
Saline 7.47 / 0.11 / Uniformity
Cont THP-ADM 16.90 ++ 0.52 + Expand
PP 10.11 + 2.27 + Expand
TPP 8.98 + 0.54 + + Expand
Saline 4.98 + 0.34 + Expand
Exp THP-ADM 14.01 + 1.02 ++ Expand
PP 8.74 — 2.67 - Expand
TPP 5.42 — 3.82 — Expand

% : The saline of the control group shows standard data compared with other agents.

Cont : Control group. Exp : Experimental group.

TAC : Accumulation of tannic acid complex.
HONE DD, HTHEAFOD tight junction
K- THEAENHEILO TV, 4B, tight
junction LB TS <, MKBEOIEK
BYEERERBIC L TWAafEoF v T &
ERBLTOS, UL, bL—4—2s#mians
BiCA-TIRWT EDS, COMEEALY
PoldbDEEZL LN D, vesicled £ U
fenestra O HBISAKE % LB 4 % &, vesicle id
XRE O MESEEIME ICHNTE» - fcDic
XL, fenestra i3 icBEMBF BV TE» -
o F I BEEIME T, W-P body @& 5 754
REMBEANNMSEOHLBE L HESIhTL
B8O = k51 W-Pbody ©oHERIZ, ME
FHEOEEPPER Y I v ESL I LI
o, VHEAMOTTHEL SEE L TVWEdDE
Bbhz, KHARICEVTS, BEMEFCST
5 W-P body ® B Ot & 0 3D
<, 1HoRNEMas-bFE1 ~2 32D S
ht: (Fig. 10), L L W-P body #5, X{BEf
OMENEMED -/ EidEdb
HTHHKEL, hEEBHLT T, nE
FHCOHEE LTV AaiEEMSH 5, LML
DI BHESBBEDSABVIIEGSH D, T
RUT D W T Denekamp® {3 5 1% P9 R fl A
D turn over time ASIEFE i X 20 ~ 2,000 £5%
HEVERRTVWE, TO EHhSEENET
3, BxoBRomESsHET 20T, £hic
WL TERbERE AT b0 LEbN S,
—J, VRIS % OBEMmE >V T,

FA : Frequency of appearance.

ZhETd BLM, PEP, CDDP#:5#%0M%
NEMOZE(Licd 2 HMES2RIE LN B
»5, THP-ADM, PP Bk TPP R OWE
EROEET 2 HERIAH SNV, BLM
B & U PEP RIEERE T BAIME N M
x5 1L, &< I PEP AR IE
78t fenestra D HHBEIC & -» TIME B R %
FLEE XY, £ 4 CDDP T3 PEPIc R T
vesicle 3 & O fenestra D IHBSEE»EL, B
EMEOWEZERM B ,Ic BB &4
WEIh TV B, KPFFICHW K THP-ADM
OHAEE 3, CDDP®PEP & 3R -1H
FHfaOKIGER L7z, T HRbERNBRB LU
EREOMBEAEMIEIL, vesicle H3FEIH I
mL, ELRHZECBOTENDEET, 20
HESE OERICSEE R LT, £ 1283
WIIEE D vesicle BSERERIRICERES L, WbWw
% channel 5% L 72 b, vesicle O BEfnic £
W, IFIVFYTHEMLTVWE, TDED
iz THP-ADM DA E T3, vesicle itk 3
YIBHESHEEELY, So—PB\ Tk
channel X L TYEERBHESITEL, Z
OYBIRERIC IR LVF -DHEBEIH B 7120,
FAVEYTHREMTAbDEELSND, I
BEBRBOBEME T3, vesicle Dfthic 2
O fenestra DHBMBEE I h, L bH—EHEB
HHRTIEE L, X 5 projection @ A0 4 M1k
OEHERL, WEAERAO—HEL->TVE S
DEEZSNED,

i
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PP ffH#5 < id, BB OMEMNKMERS
L, EABSTREREALEEING
ot BEERMENBDSNZ LHILAD,
fenestra OHBUAE &4 &, THP-ADM HiA,|
TPP RS It R THEBICEEERL 12,
—%, EBREOBEIME INEMKOIEEL
# 4, fenestra OHBYAK & PP HFRRE&O
SBEOMELDE, -1z, THiZCDDP B
& U PEP Ol 2 ME WMkt L THEU
L7fERMH b, NEMDIERL L fenestra
DR A RESH B ENEL St vesicle
FEEIMNE TRPPEDEREZR LIz DO,
B OME & OMICEREZRBD SNLE D -
720 PP B¢ E T i3 fenestra B X U vesicle
D 2 > OYEEREEEEHS, THP-ADM B
BXUTPP 50w Fhoiks LD
bHEWESHEICHBE TS5 &Hh 5, PPHA
HERICE T 2MEBREREIL, fenestra &
vesicle DHE 2 N3 2 Y EBESTERHILL,
FRENTET 260 ELEbN B,

TPP iR E ik, AERMEOE#E LIRS
DICEEFE L 150, fenestra @ HBWRKE A BE
D% T PP SRR G IR THBRCE DL
TW3 DD, vesicle 13 HLEHIE WIEE %R
LTVl Thid THP-ADM 23mb 5 2 i
o THEMBOWSYWIEEDEL,
THP-ADM DOHEHITER & L T vesicle 231
2ELIERICIZbDERDNS, —F, E
BEOEBNE T BROME &2 Bt
BREBON, §8bE TPPHAKS
& - T fenestra O HESHAE IRSHEHETL,
vesicle DR ICEHZMES S i, T
i THP-ADM 0 #¢54kic CDDP, PEP %5
Lz &ic & » THEKIRE O Y E B < 25
(L5, #)8 ik © F 1k b vesicle i 5
fenestra # 9 28X ICHBIT L b0 L HER
Ehd,

3. ARSI MEBEEC>VT

INFTLBLM A WL PEP#SIIC X 31
EREEEHOBELEHS SO ZLE, T h
S>OMEBEEIHREICEEL, MEORRENEE
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MRaDEEA & 1 o T HIEESRE ST T
WBEVWIBOED B, TlFIMEMAER,
B ORI ERE ST, XSITPEP D
EkES 3SR OBD P, FREORIE
BRBREDOFERE LT &0, BEMECH
TAFBHAIOIER I ZLH CTHELSMREE
T EbiEEEhTVLAEYY, THP-ADM ©
HARE T, MREBLIUEREFOMEI L

b ICIMERKMIE O RIGABITT, Pt
M- MERBEALBREINEL T, F
f-IME P~ OB, WBHOME T
MEBERAIC = 5 -4 VBB IS > TWwi
B, TRERZEAL S LEARER I (2B IR LIZER
»5hd, THP-ADM R EEEM =i
¥, MENKMOREE RIS, Lk
B o TG~ ORELRBTH D DL
gxhi,

PP A& & O TPP AR S TRINBEANE
RO RN LI RIE T HEBA®L, BHL
HAFARAE T AMESEL RO B LI
B, FEEEOLEGEY, ZRELOR A,
MEEFEO 2 5 — 5 Vo odlh, &
BHE(LE EBEE I, ThoibiEd L
b MEAIRAIRAY O i ME R I BE %
2L, MEFESERZINLODLEELSN
%, $7HbH TPP SHHTIERETEERET
THP-ADM % £ ¥ B #Hl 5 L, RV T
CDDP, ZikicEEELELZL P TV PEP
254 5L, NEMBOBERD> SREbD
TEYTHBIEEZ ORI, LBLZODLSE
TAEBREFOAL LT, 2HCBVTHET -
TWBTHAHZEid, BENRETHE L
DoLHLHLTH S, SREBBEHFEICOVT
TR ERT NEIRHDDS 5,

4. PLr—H— KX BPEBRITOVT

b U—Y - OWEESERICEL T, AR
I & - TRBEEMEEEOBENREL h =,
R & B U o RIER O 2P P B M E
KX 2 EROBEEIC X 3 ZR SHESH
TW3, KFETEHIL—F -, LTI V=V
BAHWER, £/, THP-ADM B, PP #
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M, TPPprHkS5#% T3, MBEROME & £
HoEEMERZNTESERICIH S MhiiE
ENEvohi, tHHLENBHOME R
THP-ADM B 5. ¢ 3B REM, JEERMB &
UHIBMERDIRZEAED vesicle ity v = Vg
RAMOEREMNAD ORI, cOT L ED
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YIEEED, BAIKITONTWS Z EARKEE
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THP-ADM B 5 ic H -~ T vesicle #5/b 75

{, filaEdIc s v=vBEAYEIERL
vesicle bW SN, £ O HFAKBSR
T3 fenestra D B H % { 7 9, channel
Eksh, Tho0BETFTicdsEERD
lamina densa ORMAlIc ¥ v = v B OE
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FHEL TV, TOT &3 PEP BREBICES
ahallicky, MEREEYIELZINIE
Bickpualge o EZL oh 3, WRBOME
BY A3REHBRSH O 4 v = VERBEREB O B
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TTPPOF M, PPOFH, £ R DT b,
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5L E418% (Table 2),

—F, EBREOEEME T2 ma
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ERIART, BARMDEVESREDN
fro BEG A4 % &, THP-ADM B
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Boafil, BOLTWAS vesicle Bicid s v =
YBEEEYIBETh, FEEMIC Y v = B
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AERBIEH OB ST » 5 24 Rl oM
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A O@EBR%ICE N SFHRO PEP i X 2 %
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