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FBERRoOoEELLTOEMBR LG ®

# oMM E 4 iTo T
PILASELBE—AREE (HE  MREASED
S7Ew o6 %
(RRI38 412 A 28 HFH)
# - 1545 AR 12 AR L AETIRAID SR H F 520

FAEROBBRRICS S 2B EOMEL (Stern-
rellen) i3 KupfferD) i€ X > THi% 2h T LIk
FRYCKBEEHCEROCTHE IR TY 3.
Pfuhl?) {3 O2MEIE MR O BE LA DI
TERNEEZ, RGO KLBICLL{A/RLEL
VARAEL & LICIEE Lo IRERERT, Wb
SPARE R EEER E BENE O —BiC
ABL, EMREGHEBICE ST 3.

BFEREIC L 2 E@BIBOTEIL, Braunsteinert)
ZXOTRUD S h, KRR & AR
% Disse BALNCREITW TN 24, BHROA
£, HitSOMENTTE TIZBHOD, thorotorasts),
§9 285 L CBTFERSRF L A8b A T
3.

Vires i RICEY 2EMBORBIZ ST,
Lackel® {3 Wilder K TRYS 2 lipochrom
RN L3, Biegmond!) |3 EMIIDIBRE & BIEA
FHTVE. /ME, KED 2EHFR O MRS
LTHROBH, EMROMBIEEM, Halsgo
BEREHY, ETHID MBMFR ©60 %L Eic B
BROKFEERD TN B, —F Pfubld REROTIE
HAKLDEMRREAKEL 5L LTVAE.

BHFRO—IEEL UTRMIED K5 (Reaktion
der Sternzellen?) HIL 2L BIELX Hif 5C
Eoiks, CoXS>EGIRMNETE 5B
FHEAERLTO2PREERRKS ST ELE
25, 2L THRBENCERRR LR BDE
BRI E I, ZOHELBTFHERBENICEE
LEMRRGAR S ROFES, EERMTICHER
RO BN & BIRES L1z, BiICKBRAICIEL
RRIMES v 7O EMROSENR U Z DLED
s EFRMEncEEL, BEFRFOEMIa
RISOBELRH LIcOTHET 5.

6, " EEOMBRIVBRINIEEDOH, B
FHEESEAM® ZHEEIHLTOS, UL ULEKR
B TCEBSRIERAE2EENICEEE T 3R
A% BHRE (endothelial cellld), Kupfferzelll®)
RUBOERO T MM/AK BEE (endothelial
lining!4), blattihnlicher Endothelzellfortsitzel®) D
ZORGG TEEED I,

wEHH

LR SRR/ MR ARHCABE U o B8 CEIKRT
RiCHe TEESNBRERUZOBRICFEEERE
Kl LR 2 BRIBE O IERE & IEIR 4 200 1o EH)

TR
RS v RRE 44
Lixcea 24
DEF 6T,
xR E LTEMIRRIGE D SO ES
BEA 14
SHFF R EEMER 24
BRE BEESELEY) 14
DAPTH 5.

L7
33 1BHEAT 52  MBRVERATII/ME, KRED i
o)k,

B R FH *

ARFITREIBHAR BEEETEEERNER
BARICTEFEEA % pH 7.2~7.4 D Palade
KEEH (lec th0.045¢ DEHTEIR L T 5) &
A, 4°C D ETEERN T 1IR30 4~ 2 BEEE
% alcohol FRFUICTHEA L, methacrylate (n-butyl:
methyl=7 : 3) AEEIREES U7, BHMUIA R
{ZiZ JUM-53% Ultramicrotom % £/ L, uranyl
acetate Hufaik, HU-10 K UF HU-11 BB FEAMES
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Table I Microacopic and Clinical Findings of the Cases Observed in This Study.
Laveratorical e
2 : . ‘2 veratorical ex-
g % Histological findings amination on the
g functi f li
3 3 8 Ku};ie'{ler ®lu g 8., one gmn 2T Electron microseopic findings
ey = g3 | TN E
s [ 8w ,g .g : A § =d I g 2 £ of the liver cell located near
° 2 asi 8 ¥ 53 G8is8ley B
5| B |BE |4 |E0lauEERE53 he Kupfter
s (85 & | RS8R ElEduElgn D the Kupffer’s cell
B 2 (D3 3| Bl JEE8HNLE | S
5 | @ (872|288 [%ls | ™
[=] A S= o A
167 CH| [ scanty endoplasmic reticulum with
o T.K. | (TA) ot ) 22,58 1,0'81 Palade’s granule
[}
8 23%. w| LC [ # W B H + (9.5 7.1!0.81 scanty endoplasmic reticulum
£ - - - p
g 91 246 ] I Provided with fat inclusions, a few
E~§ _T.T LG | 4| 4| ) 4| =5 7'9|0'85 endoplasmic reticulum
2« 249 C. H. | numerous smooth surfaced endoplasmic
f E« T.8.{ (ILA) A A+ -+ 145 7'3|0’58 reticulum
|
24 0% | Clay | £ [ # [ |4 |+ | =] 956908
316 CH [ l .
YH|(HA) |+ H#|H|# — [13.5 7.6]0.87 scanty endoplasmic reticulum
el |- -~ | 27700
= | 156 C. H. N _ swollen mitochondria, scanty
% (1) * + * 2.5 6.50.72 endoplasmic reticulum
e | 240 _t_1_1_1]_ numerous smooth surfaced
© Y. Y. normal 0 |8.40.98 endoplasmic reticulum
30’2' M| DM | |- === developed glycogen field

C. H.: chronic hepatitis (1)

L.C.: liver cirrhosis
D. M.: diabetes mellitus

WTEBELL. BEURR{B»51~24 O
RZfED toluidin-blue FAID % L TIHFWEBHBIC
TEHRL, ETEREHRIEK U, FEMEEK
D~Bi310% formalin ¥ J5ZE Bouin KK THE
£ L, hematoxylineosin ¥tfh, Azan Z:fh, PAPHE
84, Berliner blau FUGSHLED EAL LTH
BERELT 0.

BERRA Y v 2 VEREN MF)* THEF
L1 v 5 %A U, Popper?d L fEL (RID)
20 % PUE{LIRE olive AR T T icik 4
L, 2R OEHIELKEFEE S » 72150,
{AE 100g D E]iC Saccharated ferric oxide (Ll#%
S.F. 0. L B9) 1mg HE 5mg ZRGHKD SF
AL, 24BME 1y BiRicBR L, oM T
x APIRRICEE, 28, REeETHROETHEK
SR UEERENEEL Uk, WRE LTHIE
{LRZIWS 7 » 7 ICRMOEREE LTRE L.

13 B ARSI BRI SUS 2 3 218 R 2 4
ic S.F.0. 80mg 2HiEL 24MMkEELEM T E
ML, TOFEMA+STFRRBNLTIOLERR
s L,

* 3 )y A BBTE KK R

provided with liver cell degeneratlon.
(Il A) with inflamation of portal tract.

2R B R

1. MR 2MREGICRIT S

u REE

BB e SEHE TR R RN K o OB
Whth 5. HIIAETE C CCNENE, BRI
BNTRT, RERBERENEEL, —HicPeH
OB AR, /MIkGEE/MNak & BE/NIK
MREST 24, TORTIZFHYD Pelade KEH L
U, F BENARO—BIREBRIL LTV S, —
BORFEA b SBFRENBEE PSEORET
BEMAED SN D, REKILNEOD b OMEHE
FEL, Golgi BRI AWM TH S, (Fig. D
AR RN 0.5~0.1x T/hE O RikE
ERAERLTV S, T MBARERRMBEEL,
Disse Jr & #ARGGE LTV 5. (Fig 2). RS
BROENSER EMRRUEHEARER T
HICHTH 5.

b. BEERIR

B OBKTAICE 3 5 MEE 3 Disse Bl
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DUMIZEA T 20, AR BT TS
3. OBRERMNET, BHEIIE%ETHS. /MNa
RREE/NUEASE  ~BRERLLTN S, —F
ORAMEE S DU DWW 5 Novikoff D lysosome &
ZZ0h 23BN 55, T RO—BPRFAEHE
HNEBLTWA., (Fig.3)

ol BRI EEOMiR 2 Eh T, =ME
BoB% bbb, REARIKEWIEEE b2, b
@ AENEEER (BFRERDD) 25 5. COMRE
BEBHERE THAH, ChicEdT 2RO
microvilli {3¥EH L TW35. (Fig-4)

e EMBSUSIRY 5 BHEF R ETMIRE

MW@AEERIL 0.2 OFEEE 1 DA
SRHH AD5 FIRAPEFICZLL. LELER
EORBIT 1p LSO 5. Disse RICHT
AFFABS microvilli @ FELER T L, Lk
KIELL, MRIBOBRDIZN. (Fig 5)

2. BB & EIRDER A Vires HF R

» BREEMERR

EMRO—BIC—BOBRBELAE T 2L H
U, BLLI R HAR I ERIRE S D BEO—BiC
BEMZDONZAE/NMIUL LD 5. BEMICEEL
MHBAE R, POER LBm/ Mk & shk e
s, MBAREE~OBTET, MEO—R
BEBRICER L2 hic 25535 5 5. Disse
BRI MBEERI BIRTAQIIC b & ~MMAtE L,
(Fig. 6)

b, BERRISHE WIS ISR S

B HIREMN T RBTEE T H 2 5,
Disse FEANZIMI DA U <, B i JFHINE microvilli
EHERELTV S, BRAEELTO 24, 20K
RUbicgsE /MO D SN Ml EH 5.
NEEIIEE/MIELTRA Y 2 b —ia =L L
T3, —EORREELZE LOFEOBETFEEED
ORBUMBLET 2ERBEYD, TOTHLDESR
HIEP Golgi HEBHD pTHBEMH 5. Fig )
HCBEAREE s BRInER L, HikmbssIEsR
s h3 b5, COERLMERRE
ERS oBE/ Mk EBFEYD 0.1p~0.320
BHERLTOS. (Fig.®)

T - EIR U7 A RENIC, 1 KO RAHK
EHFE/ MG NED SN S, FHIC Disse [EIC—FD
BRPELZETHEEBETEEOERMSH D, RRIC
MBARERAICOFEET . I Disse [EDE
RIZMBARERICRD P ENE > E LT 3.

) (Fig. 9

MBEMICTZEOR T, BN ERIEPPE
UL, <ol Mk, 0.3~0.7, DBEFRE
D3 LB O MR 238 5. Disse BICHT
LHAE DA DTN T, BEICLZBAZEDL
D, FrMEBCHE: LT, MNEREEITIC RN
5. (Fig 10)

FFEEZE DERI246, 12UEAFROER167, 309, 316
HWT, BBAREERE M SThickly
friAEIE (FE2DW) £k,

4. EMIRSEOEWISBIMFRIC 8. F.0. 2&
It U7 B4k

80mg S.F.0. %EEL, 24BgkicIFEBRAR
ZEBLK.

AWk BMROKOR CICRE 1 —BORRA
BRetad 2BHPCETRECHE UK TLELTR
wohsd (Fig.8), BERZCOBFRAET 5D
D&, ZHTRVHONHY, ALTHTH12)y
E2 2T XL, (Fig. 8)

3 EEIFVFECC MELRETFEEZYTFO
EMBERT S.F.0. affko2@K

EE 7 v 7 & et o B g L EREE 5
v F{kE 100g B D Img D S.F.O. 2 HEATH
U T24B5190k1C, & 224KE 100g 4D Smg O S.
F.0. 2R 5 v 7 RU BEMEREFEY 5 v
FIEHEANLNI A ABRICER LEE L.

k7 100g 4 D 1mg O S.F.0. 2 HEARS
B &4k, AMRRMECEMAcAR SN,
UL SIFRIRICIBTRA LD NS T & AN
et HER L,

a IE¥EIvF

BEMIa ORI I TR Tdh 5 03, Disse i
MTRPPRETH 5. /NaKiZHE/ Mk LK
S%f%, HI/MMIRIRASICT EFRV, 120D
— IR LT B, Golgi R OREKk % &3
M, EFOZRFIIEL. (Fig. 1)

EES v FIC/KE 100g 3D 1mg S, F.0. A%
1E L24BsA%ic I Uc, AWM —ISORABEE
HL, BFHEEOHBWENOPICHTE UTEEL
TW5, {KTE 100g %D 5mg O S.F.0. 2R
WL—HBgBRUTHEYT 58, WELAMmE
BEMBRICIAAEED S 0T, Disse [RICH 20
BN FRENICEFRBEOH L ferritin K
FELTHEDONS. (Fig 13). ShATT24RR%O
BT3B NMIkeS Ao 5. (Fig 12)
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Table II The Schedules of the Intoxication by Carbon Tetrachloride, the
Injection of Saccharated Ferric Oxide and Sacrifice.

Injection of |m. e Histologeal
Time sacrificed| .. ..
No. of o . S.F. 0. finding of the
animals Intoxication by Carbontetrachloride (mg/100 g gt(alz;l .th:} OS; F. Kupffercell's
bow.) | O 100 Reaction
2
6 1 mg. 24 hours -
8 5 mg. 1 month +
Subcutaneus injection of 20 % CCly 0.5 ml
u twice a week for 1 month. 5 mg. 1 month N
21 Intraperitoneal injection of 20 % CClY 0.5 ml. 1 mg. 24 hours H
24 Intraperitoneal injection of 20 % CCl4 0.33 ml. 1 mg. 24 hours +
Subcutaneus injection of 20 % CCly 1lml
3 twice a week for a month. 1 mg. 24 hours H
b, 2HMERATEES » 7 (Fig.15)
20 PG /LR FO. 5 ZRERNICEHR L T3 HE
BELETICERE

thE 100g 4D 1mg @ S.F.0. A#EL, 24BF
FigkicER L TBRE L,
EMEIEIR L THR R staf 50,
—BOMBAEEREELZD _BicHhoNdbd
3. FEEREEEOMBIRAS . BEMiiom
fapE i3RI B /NI R/ Me Ak & B/ MK
MR L, Golgi B L ARMMAE LD 5.
BEENHR—EBOBEEET 2HENERNED
FHodic, $oEROBEICHET 5B TFRED
BONFELTEDSNS. L LEREAICER
AEBD ORI, (Fig. 14

o BHIELRRFEES v 7

20% PG (LIE LA AE 100g 4D 0.25¢cc FTIC
B2ETO1HAZHL, COFEES v FIKE
100g %D 1mg @ S.F.0. £#HEAT L24sM%
KRR LTHEE L, Bk 3ARKIEZ—EOR
REAET 3ERDCBERNYENTFRICBY, £
O— BRI MR ICHRA/NEEEBRE(BRELT

W3, FEROREEPRE/NMUAREDL SN S,

BRI NI —RICEBIR L0 b0, Z O
EIRZOPHARARL TV A, F5%L 7t Golgi BB
% 5.

1SR L R T FFREE 5 v 7 ICKE 100g 4D
5mg @ S.F.0. #WERMLT—IARBRLT
ERTAE, BELE SFO. ETREMNBEL
—BORRELZET 2BRHEMNEOBRNOPIC,
ferritin S Z % ONBARTFE LTHEE L, RAkiCE
B i EIRPNEE & BRI CBIELTH 3.

Virus TR ICE 1T 5 BEKRORKREER 2 DB L
BECHY, Kic@ETFRoRBERRE TR EMR
Rz ORENEHELE S ERET 5—o0i
BEEAHLBEENONTVS, £ TERRDP
IR I B 5 EHIROE B ETEMENIC
HEL, Bothe LREEYT 5ENT, EELR
EHBES v 7L S.F7.0. $8BEAT LT Z0RA
ARUNBAETFERETCREL, EMEORE
ReeZBR L.

AT, NI BERSERD ROEEAD
Bl s BT EMENCBR YT 5L, i
15 RETER T, /NI RE/ Nk & RN
BUAMRIET 225, 2OBEAE L, KRRk
DHDERIBEDIBRETH 5. T/ Golgi ¥E
SRIAME LY, MREEOBNBEE LI ICH
Th 5. (Fig.1). E% 7 » 7 Ti2/Makiz BEN
Kk HtRIE T, JEE/MIKIZDII, F 7o Golgi B
BEORKARBHNS B, £OREREL.
(Fig. 11)

BAM, Cossel® (3 EMlE BT HEMBHICEE
L, BRUAKGRFEROICE~T/INET, RE
Lio/MNakER» TN 5,

BEAOEBARERI 0.5~0.1x £5F <,
—FEMRFSICRY 5 BHFR TR 10 ELDD
DLED B, BE/MUAPERERD 5T LR
ThA.

HERRPI O BRI T IREE/MeksE , —8ic
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Zia{bAD e, HBRIEIL Disse BRI b #ipk
RAMMNICES, THIZEMREGEEE S BET
ROBMBKTIIL LA Disse BRINRE LD &
RoTW3. (Fig.3, Fig.7).

WiCEMBOBRE, BRRECIBETRAORE
Flick\ T, FRREMBABIRIEN, T
EHTAMIRERED . ChRIPEOIDREmR
KHYT 26000, BFHERENC=A]
BROB & % OISHFHRA 8D 3 Aid o Bl e 0%
AMRBFRTHOR. (Fig. 4)

RN B DM L IR HE L 1S 5
Z2RTAERGENKRET 2L, BHRDEENRE
ERERLT, BikNERELELD, BETECE
¥5H5. (Fig 8 9, 10). ififfiiicEdT 28
FE RBP4 © FRBRIE 13 WD A EBRE 12D
(Fig.6, 7, 10) MREN K SH DO /NERBHD
(Fig.7, 8, 10), BFEEOROHEEPLHEL 8
E¥bH0 (Fig.7, 8, 10), TAhhAI RO 3
ekl (Fig.7, 9), Colgi HELREL T 5.

(Fig. D

AR bREFSPEMREGO RN BERR T
RBSQBLOERREPARBR Z 2T 3
(Fig.9, 10) h o ORAIL AR P ERASK
DOERIEFHRLERTBRMEENE(EEIbN
3,
BE® Ryyzv ¥y %25 L, ARREE
ERIE L0, B STFHREEMNCEELT
SHROAREN, HE/Nak, Colgi %E D BRI
EH LTI 3. Cossel2d BAalFROBEIICET
IBOHA, RHEOEE BHLZTEROMNS
YERBOFELRL, Tiob b 29D OEH
RO R ER A H L TR« DMK AR LT
b, MENEREOMBIBAE 3L LTHA.

—FPaE (LR RFFEE 7 v 7ICKE 100g 3D 1
mg @ 8. F.0. ZHTEAR L24RkicEiRT 5L,
BEUREE LU THkRERE LTV S, /MK
REERUEE/MUAIEEL, ML Disse I
WeMPMicEA TS, D ORI EMRESE
OEWIBUIT RIS b1 2 EMROBHETES
BOLTh 3, 1BUFRO B TIIIUS(LIKEF
BES v 7ORED ofgicihir U CORE/NMIK
B2, 2L U BE/MIAMRS L. Steiner®
RBERR O 2ol E i sER U Ttk
FERAECL, AREPCEOEREFD T
3,

FEBRRBHIBHEF RIS 2 BE4IROBMEE
BHELORBICMAT, ESROAABELTI
ARRHCB Y IR/ NS OREEBRT 5100
i BECATTX 2WIRO S. F.0. AEMEH
FRYCICEEREFRE S » 7 ICEAR Uik,

BT, EETvTIIKE 100g 3D 1mg O
8.F.0. 2HEAN L4RRkicBE T 2L, AR
SR—BORRMAE LEFREOSCER btk
FEUTHEET S, SHMELREFEES v 7T
RAERGR—-BORABELET 2B OHhD, i
CPROBECHET 2T L UTEET S (Fig
14). BB (LR BFEE 7 » 7 TRAWRII Y
PIEARRRATRD bR A, FIGEIRANEE
CEEHBCBETAINTFELTHBDONS (Fig.
15), fICIE(LIRRIFEE S v F IR EE v T
o, ARBNONMRE, WiarhSEDRR
HRERLBELTNEOT, FMEREFEES v
FORMRRARSOARRBL BV TELTY
BEEIOLND,

L L1845 Moore® DERRICHER L T AR
D S.F.0. DRGEMDILVD T, ARGKOIH
RBICENHBEEILNDH, 7 v TOEE 100
g 3D 1mg"d 8.F.0. %5 U C24 %
B|EBE, EET v 7B LUREFEES v FiC
B 2 EMROBKALEBRIEGHRENSEDON
BDT, THRERROHRBMOBRETERT S
DLEZS.

—FigtmERE FEE 5 v 7 Tk BHlEo
WRREDIKHE L TARERED o h, Tk
Richter® HSEKETH 1 BICEE L RAIC—K
75, BiEHMEREFREEF v FLIEE 7 v
FIC{AE 100g XV 5mg O S, F.0. % FEAN
L1 AZARICBETEE, EE7 vy TLULLRE
72y, BiEEKEFREE S » 7 TE—EORA
BEAE S 3FEROD-PRRE IC ferritin LEX S
NEIWFE UTHRINS (Fig. 16).

EERRIFTREMINGD B k1) 5 niE#k © #8n
i3, FREEFICX 3EAARMELTIANRR
EETCX 2880 LNICE 5 & T 5 30080
5, ULhUFEED S & HGkm i~ Eatd
52 L3, ARKOFAERESELEMEME
MEEHL, o0& SFROPHEIIBEE X DED
&M, FICATEE MK HE EMIEARET S
RicENS B L HHRNSINADT, BEME LR
FFEES v F B IATNKONARRESE 7 »
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DHEER AL MBARZHE TR LD THE R
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RFMEES » FitE ) 2 BMlssAmskias LL
Y 2 BHAE b0ET, HEFHRAEH OB
DBREERERET 5—DOFB0VEE5L L DL
ZZoh3,

Hir SRRSO EL ST RIC 8. F.0. 28
5L EET 5L, AWSIR—ROBRARE
FT BN, EFEEORVHTE LTHED,
ZMTERF v FiCE 2 ARSI LR %
g s v FOEhEEUT ARATH DO,

= ]

B0 & IR O FH A TSI R 2 E TR
SCEE L, EMROBMMMESBEIFECIC
WRRTS L BRI L., SOWBRRBKCAFTE
% 8.F.0. (E%5vF, PUERETEES v
FH VI BRI GERBD B RAIZLEN
HEAWL, BMROAARUNEEETHREET
CHEL, BEEROBEREEERL.,

1. B@EAOCRERTI, MIRRIE D MOIILI
<, /NERREERCHEE/NMNIKMHBET 545 £
ORRLI, REEB/NEO SOMBH2BHEN
ZIRET, Colgi BB HRBRTH 3.
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Submicroscopic Findings of the Kupffer’s cell in Viral Hepatitis
by

Yasuhiro Takitaui
The First Department of Internal Medicine Okayama University Medical School’
(Director : Prof. Kiyowo Kosaka)

The purpose of this study was to elucidate the submicroscopic pathological findings: of the

Kupffer’s cell observed to be swollen and increased in number on light microscope. In order
to accomplish this purpose a small piece of the biopsied spicimens was fixed in Palade’s cold
buffered osmium tetraoxide and embedded in methacrylate. The material comprised in this
study was such cases as normal, diabetes mellitus, hepatoses, and chronic viral hepatitis.

Further, in order to investigate the function of the Kupffer's cell the correlation with
morphological findings such as phagocytosis and snbsequent disintegration was studied. Intrs-
venonsly administration of S. F. O. was carried out in the rats injured by carbon
tetrachloride injection in advance. The animals were killed 24 hours or one month after the
treatment.

The results are as follows:

1) Normal liver.

Both cytoplasmic and nuclear menbranes of the Kupffer’s cell were relatively even. The
smooth and rough surfaced endoplasmic reticulum were relatively poor in the development.
Mitochondria and Golgi apparatus remained small in size.

2) Diabetes mellius.

The Kupffer’s cell was provided with numerous smooth surfaced endoplasmic reticulum,
Increased reticular fibers often were found in the space of Disse. The fat-storing cell (Ito)
having large fat vacuoles (inclusious) was observed between the liver cells and the endothelial
lining. This was clearly differenciated from the Kupffer’s cell.

3) Chronic viral hepatitis.

The swelling of the Kupffer’s cell and the endothelial lining occluded the lumen of the
sinusoid. Both cytoplasmic and nuclear menbranes had irregular surfaces. Numerous electron

dense vacuoles and smooth surfaced endoplasmic reticulum were observed. These findings were
thought to represent the state of hyperfunction.

4) The Kupffer’s cell intoxicated by carbon tetrachloride and injected of 8. F. O. showed
increased number of mitochondria, both rough and smooth surfaced endoplasmic reticulum and
vacuoles, in comparison with those of normal rat liver. Phagocytosed 8. F. O, were found
to locate as aggregates with single menbrane or as electrou dence particles in the vacuoles,
in normal rat, besides in the intoxicated cases, S. F. O. were scattered in to the
hepatic cellular cytoplasm. The latter was observed to be in the state of hyperfunction in
phagocytosis.

In the case of chronic carbon tetrachloride intoxication, iron aggregates remained in ferritin
as long as one month while disappeared mostly in the ¢ase of normal rat liver.
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Legends for Figurss

aggregate kem  menbrane of Kupffer's cell
artifical ken nucleus of Kupffer's cell
bile pigment 1 lysosome

space of Disse Ibc  leucocyte

endothelial lining m mitochondrion

erythrocyte s pseudopod

fat inclusion {fat vacguole) of reticular fiber

Golgi apparatus 8 sinusoid

granule ser  smooth surfaced endoplasmic reticulum
hepatic cell v vacuole

Kupffer's cell

A portion of the Kupffer's cell from normal liver. Both nuclear and cytoplasmic membranes
are relatively even. Notice the small mitochondria and granule which have high and middle
“electron density (lysosome).

‘Eiﬂoplumic reticulum consists of rough and smooth surfaced endoplasmic reticulum, but not so
many in number.

A portion of endotheilal lining from the same material of Fig. 1. The endothelial lining is
sl%ghtly swollen and has vacuoles and mitochondria. Note the endothelial small gaps (arrow).

A part of the Kupffer's cell from Diabetes mellitus

Note the numerous smooth surfaced endoplasmic reticulum. Reticular fibers are cut in the space
of Disge.

Fat-storing cell (Ito) from same Dibetes mellitus of Fig. 3.

Note the nucleus of triangle and many fat vacuoles. This cell lies between the liver cell and

‘the ﬁning.

A cross section of the sinusoid with the endothelial lining from hepatoses.

Note several large gaps of the lining (arrow).

A part of the Kupffer's cell and the endothelial lining from acute viral hepatitis.

Note the many fat vacuoles and balloomed mitochondria, one of which is in the thin branching
of the lining. Pseudopod with vacuoles of the endothelial lining.

Chronic viral hepatitis.

A portion of the Kupffer’s cell, typically swollen and increased on light mieroscope. Note the
irregular surface of the Kupffer's cell, numerous microvilli of the liver cell and many smooth
surfaced endoplasmic reticulum in the Kupffer's cell. In the right side of the picture, a low
dence granule surrounded with mitochondria and Golgi apparatus is seen. The nuclear menbrane

is irregular at opposite side to the granule.

Chronie viral hepatitis
This picture represents a crors section of a hepatic sinusoide with Kupffer’s cells. The material

was biopsied 24 hours after injection of 80 mg S. F. O. into the cubital vein. Note the swelling
of endothelial lining, the narrow space of sinuseid and an aggregates with many electron dence
particles in the Kupffer's cell. The particles are thought to be the injected iron.
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Fig. 9

Fig. 10

Fig.11

Fig. 12

Fig.13

Fig.14

Fig.15

Fig. 16
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Chronic viral hepatitis

A part of the.Kupffer's cell or endothelial lining showing two large mitochondria and a vaeuole,
Same vacuole as in the Kupffer's cell is seen in the part of the insserted surface of the Kupffer's
cell.

Liver cirrhosis.

A portion of the swollen endothelial lining possessed numerous smooth surfaced endoplasmic reticulum
and granules with diffus electron dencity. Note the pseudopods or vesicle-like projecting of endothelium,
Normal rat.

A portion of the Kupffer's cell showed scanty smooth and surfaced endoplasmic reticulum. Both
nuclear and cytoplasmic menbranes of the Kupffer's cell are even

Normal rat.

A portion of the Kupffer's cell after the injection of (1mg/100g) 8. F. O. and killed 24 hours
later. Note the aggregates, numerous smooth surfaced endoplasmic reticulum and irregular cyto-
plasmic menbrane of Kupffer’s cell at the side of Disse’s space.

Normal rat, injected of 8. F. O. (5mg/100g) into the femoral vein and killed I month later.
Note the pseudopod, which has many electron dence particles,in the Kupffer's cell and the endo-
thelial lining. The particles are slightly observed in the Kupffer's cell.

Acute carbon tetrachloride injured rat.

A portion of the Kupffer’s cell fixed 24 hours after injection of (1mg/100 g body weight) S. F.
0. Note the many aggregates of electron dense particles and vacuoles. Electron dense particles
are attached on the menbrane of the vacuoles. The space of Disse is widened.

Chronic carbon tetrachloride injured rat.

A portion of the Kupffer's cell and a liver cell fixed 24 hours after injection of 1 mg/100g body
weight 8. ¥. O. Many aggregates of injected iron and electron deuse particles in the vacuoles
are found in the Kupffer's cell. Note the rough surfaced endoplesmic reticulum and many
mitochondria in the Kupffer's cell. There is a wide distribution of particles into the cytoplasm
of the Kupffer's cell,

A portion of the Kupffer's cell taken from a chronic carbon tetrachloride injured rat and killed
one month after injection of 1mg/100 g body weight S. F. O. into the femoral vein. Note the
aggregates in round or club-like form provided wth particles and a wide distribution of electron
dense particles into the cytoplasm of the Kupffer's cell. Some particles in the space of Disse may
be pulled ont while preparing the section. Compare with Fig. 13.




