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RILRFEFRE—ABLE (EE /NRERKD)
BERFE £ 2
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L -1

B—RICBNTHE 42 DFEEROD & F DfFiIcD0
T D adenosine triphosphatase (UL ATPase & B%83)
DBEHRI TR, ZoFEHtIIERIRFARE (W
THRELEKT) 5LUBEEMBSICALDONT,
S OFEHHEOIAIR, HFHBOTRICONT
i, £ FOFFICBOTRERPIZREET 579,
FHATEEARTOMIALRS W S0 200
DT, KRB TRIHERICEDCDEOREERS
AT T,

HEH M LURHE

1. HEHK

AE 150 fiRICETHBUIMRT v + 114 T

ZEEML, Tino 6 BHCHh ERNWTFEEL LI

B U7, FRRKII1I4HAT, 2oRRIE
EEH 5§
StEhERN (MERRICXZ0D) 104
BN (FELKRRIC K 309) 154

B4 HIF IR AT R D 28f)
a-naphthyl isothiocyanate &5 ff4 286
PEERE RN RS 280
Ths, TUbb
i) EEH

3 v b BEFEENCT 150 ¢ §itkic!I 3 E THE
U, SERRICER LShsRic TRk, EHIERLL.
i) atEhERF

Cameron ), Popper® [T, 10 BMUiFILIKR i+
F ) —THic TIER, CHhEKE 100g 4D 0.4cc
Z1B1[E, 28MBRNICERL, atfFREE
BIE3IARIERL, EbICHERICH L,

i) BHhEF
LUPEFOLE & BRI DD i 10%PUE LK%
0.2cc z:@2[E, 14 AMBANICESL, BIHEF
EHETEISERLE.

iV) RS HIFFUIRR N BT

Higgins® IZHEL, T—F N EEETICS v 48
BL, #2/3 OFIBRET, #itk24, 488579, 1,
28D 4 BIKA T TR A ZBRET LI,

V) a-naphthyl isothiocyanate 5.5

Rees® D HHICLD a-naphthyl isothiocyanate
1.0g #HERH 100g ik B, EELE 1.0k
ZREICLI-BDICXSITEAL, #15~20g 12EF
#2B4ELTHEX, AF 1, 2, 3, 4:8RI%kic
HRERITH L7,

Vi) BEEEINRT

Cameron ® (L7550, ZT—FNVFKEBETIC S v F
ZHBEL, $BEEL Zrichl > TZRICHERL
ERMICHELER XY, Bl X THIR24, 485
R, 38, 1LAWD4FHCHD, B4ITOVNTHRE
L7,
CoOBimEe Y vy Ex2BE KB L
fo. BBHEADT v MEOWTIIYA A XV
R REEICEDZ b/ 5T bDRBINE LT
1z,

2. BHRhE

PIED T v FIFIC DUV T, Wachstein & Meisel D
FHEITTE 540 10 Brbtk cold formol Ca 8 HIESE
= ARICHBI T adenosine triphosphate sodium salt %
HEELT pHT.2 T1HA] incubate N8 32 ¢
XD TIHABOBIRRE L LU EEMENICHER
HICHAES B ATPase ZHRLLEAICHRET L1z,
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ATPase EMEOFEEHMIIE rOFERILCEE
ULTREMRE, BiReE 7)) v v Kl OERcE
BHTH D7z, XBEME L L OEIREIC BT 5 7EY:
AL TI/NERLE, B8 ICs 0 TR L
1.

I ERH
EFFITIIHIRRED ATPase JEitiT b F OO
BERILYD, NIRRT, PhiEiicRVEREL S
EBHENDS, Kupffer KEMIICHIE DaRWEESE
ALz,
—FIREMEDOEE R SETHM T—EDK
245, FHAIEL S BERICEDOLTH S,
7y v v K, MEBC HIEHBLEDLN
fo. BTy MFOEXIL 6.2~8.4g T1AHDK
EHMET 1.0~2.0g THo7z. (Fig. 1, 2),

I mthEsF
SipEFTREREOEEREERICH L
HTHBU TS, —HTRL, iRt
BICHNTHRLTEYD, & DD Kupffer RE
MROFBHEIZER TS o, oM EMmIRc b
ZEOFEESBL LN, Lk LSS AEOER
BEDOFEEIIRIEEL T,
—HHEMEOE R —RICHEARL, DR
HoNtehs, FICATHREESTIREOIc—HL
THREMABEOLR, 1T, BRENCZFOEEENE
{tB2DFEELSERICHEAONI, —HEDHE
FOIEEME TIIWR, #ik, 7T, LW, 2
REDHEZNEBAH SN, KICHIEAEICH
WIEHERS S tc, T O TIIFHERRICZMRZE M A
AONBEAFERchiIEK D ESE IR
235, THRHLINSDEMICS T EEDS
DEFBELIUZDOHEORE ML LDONI DL
WA B,

BNEFDEXI 6.0~8.0g, AERL1EXY
4.0g Fis, M 2LEREL. (Fig. 3.4),
I {8 h AT

KRB 1T 5 EER—BICAEDERFIC L UE
TLTW2S, FFHBETE IC 5 W Tl Kupffer
KEEMROFELIE®RIIERTH >, —HZDIC
51 2 BEEROERICERDESIE DO,
ERFOFEYIEUEPEFCBI25HERD
KEZHEDSNIBVDS, FHREBESIC—ERLT

AR, 61T, BRE(LERT € & 4t ATPase &
6 S bbb,
ZOEBPITRFOEYS 6.2~8.2g. (KERDIZ
1% 1.0~5.0g. FETH 2 TH>/k. (Fig
5, 6).

IV #8580 LRR Wk AT
ARG HR T3, Fri2desicaimiR, K
BT, AL, EREOEERLFCHSETER
FUCHEILLL TV 2, Kupffer KEMMICE 1T 275K
R L TEY, BEAEOE®SHEET, Ik,
T EOHEPHERAS EDS NI DN, O
FERHUCHNTHFOES 3.0~7.0g T, 23EM%
IR D DK & XITED T, XEAFHAT
BHBTT2mEELE. (Fig. 7, 8).

V a-naphthyl isothiocyanate #¥5§F

@-naphthyl isothiocyanate #¥5FFICH UV TIIIER
BEDTEY I3 —MRIC/NEDB RO & 0 5 U
PSR IC—B U TR, 188, HeLoLR, ¥
JEOEPE T, TOMIc—HK L CREICEROETER
BHEDONI, NEDF S D Kupffer KE Ml
DEIIEBRLTE YD, TOHMOEEEDOEE D
WL, iR, 1T, TRE(Z ORAEREHIZ LY
HEHONT, P EOMBEOEMIIMAGORE &3t
IGEICEEL T, BEFOE &IF 8.0~
14.0z. IFER ORI 2.0~14.0g TH . (Fig.
9, 10),

VI BB

JE BRSBTS O TEREOE R 2RIC
<, BIONENBHOBHREML T, 6
BCAIEL M) v Y EIZR1IDEDTH
=R

F£1 EEEEKHBOomEC I ve v

oapsnasosrl| 3 B [ 1M

BeryrvreviE 2.14 | 3.24 | 4.85 | 12.52
BHcIrevE 1.87 | 2.48 | 3.14 | 10.35

XFFDE X 138.0~10.5g. (AERAI32.0~10.0g
THote. (Fig. 11, 12),
—HIEEMEOEEIIERICHEEL, IR
—K LT ATPase iEHORENH LD LN, R
157, BWREMEZL, HHORREICHRSE
WT, LedZoBBAIHBRRA LYK,
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1. ATPase DMARLILEMBRHEKICDONT

ATPase DMRELFHIRINICH72DTIE, £ b
FOBR&LRALBEOAMETER. pH. 844
BEBIUZS 2 9 bl4 20Oy onldty
SREBAA VY OBESBERLTL 288, EFize b
DHICEBY 2 HED A 2D T BB THRE T &
HEEE:.

2. BEMED ATPase FHiEic DT

EXPIOBREEE OER IIhZE TREROES
230, RAUELV, atdESFcRIEEAED
EHRPLET—HRTEL, e r0EEFRDERE
RoW, ThRPUEREREICE 155 EEOK
REMING, S TEFEEDMTIIMIRRAIZKAWIC
BOEREALD, TOEARBHETERTRIBY
LT3, CORREIE—RICBNTEESETHRL
eRsBiFic A S e R RICEML TE D, KERT
RIFdleoBREtic X VIEEMEBESES N, %
DETR LUV TOHBRIREELR LI EBINSH
RTHot, 1ol BHbIEFoLTHIIBL
THH @RS Ic—B& L, BEMEIRIIR T,
BEBREMERL T BT &48, ATPase FEH: OO
55 pitbh, FEREFEICESBE@AEOES
THBEICT I ENTEL, COTERE—RICE
B3c tORAELDEHREICT D THO R,

WICBSHFIRFTRFICOVLTR, BERED
EHRPEETHEZMCORDENESLEDIL,
BOEEE ORRBH L L NIEMD, THD
LU A b h 5 BAREE I EEMEDRSIC
BOTH, EARBOTHEFDOThIKESILNE
THRRDODEZFEENMT B,

@-naphthyl isothiocyanate #¥5.5F T2 & DM
IR, BEMED ATPase B3 7Y V Y KBHO
BB 0IGAL, R, 1T, BRENSTOEES
FIZAL DR B R RIDRB & RT3 0 I L
7.

IBEERNRFOBEAEOEHIHHORE L
FiciB L, HERNEETZOHIRD - DITERN
KT oaLdohi. HiccoBBRIC—EL,
ZDLEPicsa B EWRCTH D, ZhS5DE[IZA
H3 OBk > BENBTEOHEFZNENARRT S
HDTHDT, Armstrong®. Maddackl® S H3pAZEH:
REORAICEUHRL 7-AEE XUBEEAEDE
(L IEREICIERA LB ARR TH D/,

3. MBIk 5 ATPase 7EtE

EERATREREOEH I rOFOBALRD,
ROBAMZEREZ LD,

SHEhEF TRPOET—RTIEL, HE 3
BEXoBREXHOBic—KL CEEETEA 5. —
FHatk, St ERF R FMREESIc—& L TH
TABEIC 3779 3 ATPase FEHEIZE L (L, #iC
Kupffer KEMIRTIIFZFWTH o4, MREREICH
ALTRBEDEAREBRA W, BiEhETI
BREEOEERBHICHU—RZICHEL TV 525,
7Yy v EROEEIHEEL TS,

AR KHRF T2 ATPase FHIHEET
EEFDOZh I D#ELTHY, Kupffer KEME
DEEHHBL T/, Morganld 53 I bV F
) 7 D ATPase fEHE I VIR 28I CTRIB T, 488
MICTRIERBICET 32 EE2BRNTHEH, BRI
BLTRZOXSBENEALEDICEIERTS
27z,

HiFBED ATPase {EHIC > TIZMRBEOHE,
BEELBEFE dOEEIONTED, TOFWHED
B, 0 UEESFOMKREE S FRia0FELEsE
ORELHEEL THRT I AEHIIHRITES
%, FROEBRERICNOETRTIDEEL
ohkd.

Kupffer REMRICED 2T HOKMD DBk
DREEFECHARDIODLEEZILNS,

RiT a-paphthyl isothiocyanate 5 fFiCH 5
BREEDE R —BIT/NEDBRHICEE L, FiCH
WRERRIC—&K L THEE, B, S#L0RE,
HERMERT, ZOMWic—HKL THEICH O TEER
Bhid Shtc, ATPase DSEHEARKER LA D
OREBFEE D OTHAHD CLRFE—RCBVTH
ERUIH, ThAEERLBARRATH DR, i
Kupffer KEMIBOENR bR TH O,

BB RERRATHRIT CIIERBED ATPase FHE I —
ICHERIDR B EicigR L7, OB OBEMI
a-naphthyl isothiocyanate 5 FiICH SN FIR &
ERc R ER > RERE LS PEFRED B
OTRITNPEREINRKDIFARTH 3.

= £

EERWIFTREEA 5275 v P OFFED ATPase i5
YA RBLEIIGERL, ROKRER”.

1. ATPase FBYED FERALIHIREEL KUBEEM
BETHAB,
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2. 2k BHIEERRGEFiCs0TR, K
HIREZE M Ic—H L TIHEME OISR, 7, TR
ZAL%EH L, HWFERHDI TIZAMIANTE AW n
EEE A LD, BRI IFRREREEIC e S BB
DETREBIVEHLTH D, HEBRFMRO%EH
e K ZBEEMEOEHE AN BROBEMEN
3,

3. BAWFIRNERTICE T 2 REMRE O it
BLURBREFEDOTHEESIL,

4. a-naphthyl isothiocyanate #¢5 FF XU B &
HEMERFOBERTOE®IIEH S oWERRT
3507, FIETII/NEOFIL VS, ELNT
by, BETRZOFEUOIEMREEEOIAIEH
T, HiCBRIC—EL, ToLRIcEEOMESS
sk,

5. JRFEED ATPase 7HHE(I M, 1BM:PUE LR
RpHRT, FREOZEREERIC—H LU ELET
MHY, FHREESTIIZEL MR, #ic Ko

X

1) Cameron, G. R., and Karunaratne, W. A. E.:
J. Path. & Bact.,, 42: 1-21, 1936.

2) Hans Popper, M. D. et al. : Am. J. Path,,
42 : 715-728, 1963.

3) Higgins, G.M., and Anderson, R. M.: Arch.
Path. 12: 186-202, 1931.

4) Mac Lean, M.R., and Rees, K.R.: J. Path.
& Bact., 76: 175-188, 1958,

5) Cameron, G.R., and Oakley, C.L.: J. Path.
& Bact., 35: 769-798, 1932.

pffer REMRTEE ThHot:. BAWIFUIRNE
FTREFDOZh L D—RCHML T 5, a-nap-
hthy] isothiocyanate #¥5.JF Ci3/NEDRTIC S,
IRER RN R CRFIORB & gL,
NOBREEDHEE IR ok, MBS B
w5, BEHOSB, 5 OWBFIERRN DL
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A Histochemical Study of Adenosine Triphosphatase in Liver Diseases

2. Adenosine Triphosphatase Activity of Biliary
Capillary and Lining Cells of Sinusoid in
the experimentally intoxicated Livers

By
Toshiyuki Kojima

The First Department of Internal Medicine Okayama University Medicai School
(Directer : Professor Kiyowo Kosaka)

A histochemical study of ATPasz activity in the experimentally intoxicated liver has been
conducted and the following results were obtained.

1. ATPase was found to be mostly distributed at the sinusoid and bile capillary regions.

2. When the liver was damaged acutely or chronically with carbon tetrachloride, necrosis
of the liver cells developed. At the site of necrosis, the capillary vessels were dilated and
ran irregularly and often underwent cystic transformation which were caused by the necrotic
degeneration of the hepatic cells. At the intercellular spaces around the necrotic resions, a
high ATPase activity was demonstrated. These changes were considered to be resulted from
the compression of bile capillary vessels with hepatic cells which underwent vacuolar degenera-
tion.

3. No significant changes in ATPase activity at the bile capillary vessels was observed
in the liver which received partial resection.

4. The distribution of ATPase in the liver after thea-naphthyl isothiocyanate administ-
ration or the ligation of the bile duct suggested the presence of marked biliary obstruction.
In the former, ATPase activity was found at the perilobulular regions and increased towards
the periphery. On the other hand, in the latter case a marked dilatation of the capillary
vessels was observed and ATPase activity was more pronoucedly increased at the cholestasis.

5. ATPase activity in the sinusoid wall appeared to be lowered at the regions where
vacuolar degeneration occurred but markedly increased where the hepatic cells underwent nec-
rosis. This tendency was particulary apparent in Kupffer’s cells. ATPase activity in the sin-
usoid seemed to be increased slightly when the liver underwent partial resection. ATPase
activity of the sinusoid markedly increased at the perilobulular regions when intoxicated with
a-naphthyl isothincyanate and increased with the lapse of time in the case of hepatic duct liga-
tion. These changes in ATPase activity under various experimental conditions suggest that
this enzyme is involved in many aspects of hepatic functions particularly in the excretion and
retention of the bile. The increase of ATPase activity in Kupffer’s cells is also interpreted
to indicate their intimate association to their functions,

6. The increase of ATPase in Glisson’s capsule at the time of chronic hepatic disorders
and high ATPase activity in the fibers developed at the border plate after thea-maphthyl
isothiocyanate administration strongly suggest that this enzyme plays an important role in the

formation of the fibers.
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B O fﬁ,«' : »
FER SYEIRTANY YV YABE
ERBF x40 R|AFOFZHERDEIGEF.LHLT IEHF X400 FBEFSEE OEMER R DK CHIR, ST

WEEFrsLn 5. (Fig 1) EORBEHRE RV, (Fig. 2)

SHFET x40 HALOoFHRBELFLETR At EIF X400 18 EMEE OFEM LR UKD
—BThiv. (Fig. 3) bh. (Fig. 4)

P
) ,"“ B

>
i,

BB x40 FRAXOFEHER AT ST ekl RS EF x200 BEEEOEERAME L RKC
SR EHEHRET LT 5. (Fig. 5) BT L, 5% ROFTOREFMRESL BECS L
»bhs. (Fig. 6)
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d ‘ 4 et W ) )
BACIFGRNET X200 Ku; fler LEATIST D OHTTEIRATET X400 Kupffer K §911IC 354F
HEHZERCHEL T 5. (Fig. 7) HEMZEPCHBEL T 5. (Fig. 8)

3 Bl T L ) -
a@-naphthyl isothiocyanate #¢ 5 x40 FHiMEDEHE a-naphthyl isothiocyanate ¥ 5F X200 BEFZD
RERICHEL TR, FCEE, B, RELD B, R ITEOBEXNER XS L
R, BMAAMNERTHoOZOPO EHEEEARL T » 5. (Fig. 10)

%. (Fig. 9)

PR R S i s
fRAFRERATIRAF x40 RERRIC—B L CHEMEEEEAL AR R TIRTF X 400 B EMBFTOEMR R EH TR
<3, (Fig. 11) BRIC—% LTSS bR E. (Fig 12)



