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Summary

The ultrastructural changes produced in the rat liver following intraperitoneal injection of a single
dose of endotoxin were studied for 24 hours. Perfusion fixation was used for suitable preservation of
the ultrastructure of the liver, especially that of the sinusoids.

During the first 3 hours after the administration of endotoxin, hepatocytes showed a loss of glycogen
accompanied by an increased prominence of smooth endoplasmic reticulum, swelling of mitochondria,
disorganization of rough endoplasmic reticulum and an increase in numbers of lysosomes and lipid drop-
lets. These changes were similar to those seen in saline injected animals and considered to be nonspecific
alterations elicited by stress. In the sinusoids there was an aggregation of leukocytes, platelets and
erythrocytes at 1 hour. In addition, at later intervals a considerable amount of fibrin was found.

At 4 hours hepatocytes showed a marked vacuolation and these vacuoles were bounded by a single
membrane and occasionally contained fibrillar materials. Necroses of hepatocytes were seen in the
periportal area. In the sinusoids there were large numbers of thrombi. Endothelial cells around the
thrombi showed desquamation and fragmentation and the space of Disse was markedly distended with
appearance of erythrocytes.

By 24 hours these changes appeared less prominent. The characteristic change in hepatocytes at this
interval was an increase in numbers of very low density lipoprotein granules in the Golgi vesicles,
endoplasmic reticulum and Disse’s space and was thought to be a finding indicating recovery from the
inhibition of protein synthesis.

It is concluded that thrombi formation by endotoxin plays an important role in the initation of

hepatocellular necrosis.
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Epd . Wistar 7 » b (K 200 g20) A L, &
P BEREfRE (A U = v 2 L EERIE) KB B E 2 7
TVERbMRDY: KBEHE = v F 1+ >~ v (lipopolysac-
charide . coli 0127: B8, DIFCO LABORATORIES)
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FREEE: =— T AWEETCHBE L, 196 o4l
ZIFFIRICIFHA L, 90cm Ho,O o= 1.25% glutaralde-
hyde (0.1 M cacodylate buffer, pH 7.4) % 1~2 JrfaliE
AL, FxEEE L.

RIBEREFRRE . WIS R L F o
% 5% buffered formalin [ CTHEE Lizb Dx L, -
57 4 v/aBiEs HE %fa, PAS %efs, PTAH %fs, Sudan
Pam (T -7 WEEACIEREE L2 ML, 1%
0504 (0.1 M cacodylate buffer, pH 7.4) -C 2 IEHEI# 1 40*
L, 7= —ffiiK, Epon 812 /i L7-. LKBI 7l 2
7 b AT AL, 7= B LR 5 =
A ED Y AT, TEM 100 C TS CINYS
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TR ER
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B E oL SR Table 1 ik Lol ) THD. h
25 50% KR 31T 2 ma/kg THB 2 ENTED B
fo. FIORBESAEILS T, B ofi 2 oSk
W, AT AENE R RO Lot Th
B OFHEROFER DS, DT OERC BTl bz
2 kg/mg \cPiE L.

Table 1 Survival rate after endotoxin
injection

Dose of No. Mortality Survival

endotoxin rats 10 hrs. 24 hrs. of 72hrs.
50 mg/kg 3 2 1 0
30 mg/kg 3 0 0
10 mg/kg 4 1 0
5 mg/kg 4 1 0
3 mg/kg 10 6 2 2
2 mg/kg 10 4 2 4
1 mg/kg 10 2 1 4
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o (Fig. 4). Jliciairdek, Kupffer # h@«;%r,k& =
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CEB AL R BOER, PIIRTCE S > iiadm <, i
ko> margination b &b, IS AF 2 ICiRH BT

24 IRFfE) B Crx ISR i U, SR RBIZE T T
AT B TH - 7o Mo =4 2 iz 4 <
M L7z Flhc s, Kupffer fllaonffik, ek
OEL A B A, CORE T 4FME X B L, #%
NS T CH - 1o OEIR, FIIRD 5 - iR ERE
T, MEERDBReh 5 1.
(II) EHEHAER

FHAREE, SR ORRTIE T X B BAQ AR o fifd

I EEE R, (i, Disse A DS E 3 isg
Ehie. CoRfcrFMao NN L, BRE DR

DMAH S e WTROZEED 4 ELEZIEFRCE
WITRIC R 5t = v F b3 v E# 30 4 Cix i
B BIFrRERO I BUHE 23 6 A & D % <, Kupffer #filig
CUHZE TR 2 St A CLiBEls oA & IR
DIMBILE S e
a) 1K B
FEHERD e & W 2o 2 LA IR O WO C, A R i
Mgk (LT SER) kARSI U Y /= ADFIC
VRS & B A T2 b DD A b Rt SRRLA R X -
LR OIERA A B it (Fig. 5) FURMKEIC XA
DENEILERDE R A B, oS OB & 20 LT
WAHRL A BN (Fig. 6).
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#|R: Kupffer filgicilapmis ) v v — 208
DA, ZERPNIC R CRHEITERCR Y B & E h T
HONEE S e (Fig. 7). BRN M oMl
i b, HEEEND OHFEL RS b ot If
FRER, 1N MBLEE I C, HHIOBEER, JREE~ R
b 2SN h, M E MRS b - 1.
b) 2~3BRB: vtz 2WEEE, 3R B wdbi T, =
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» e,

FRARRE . 1 INFR) E S 2B 2o BTTHER I 22 i 20 3K
AL, i CERACE WA E AN 8 0 KB O R #H A
Hits (Fig. 8, 9). SPALIEA % RTE0OMNE LD,
HEOBETHEIRD L, 7 ) A2z FENEROWD 1
W H X b 845E U7- (Fig. 9, 10). s ey (MUF RER)
VETR AT e EL i, SRBL I L, B 5

WL EFIR VTG RAZ DN U vy — 2L,
TR S, &b s
LCWfe. BEFRTIE & ALK L, b icfilallicide
LCWBIETH -7z (Fig. 9, 10).  HEHIE 13 BESC L
L, BHEBEIER L Ture

iR A FEW R, 7 4 7Y R E o bt
WThsb. OfFEHEREIC axial cross
FAEL, FOMEMT200A BEChHte. CO7 4 7Y

VR E MR, Kupffer fiflasRimicbisg L (Fig. 13),
BN & IR AT L, BRI LE LT B (g
DR E N &9 LB NERIIIC & < A b .
Kupffer o2, V v v — 2o —B & Ec s
D, Z2fao NI AR E & 10 nm {ijiiEO/E 24
L0 CFIc Al Lice = E»r A b ic (Fig. 11).
Z O b BRWEIRETRE CIRIEO = BRGE R A b h,
BHL =V FEFo v 0O THHEZZBID. 0D
Wz RN O 2 Cle < Kupffer fifazmmic & ki35 L <
WAL ST (Fig. 12). & i, Kupffer a7 4
7 VERWE, R, RinkrvAf L (Fig. 14, 15), Hi
TR U fe. iR BR AR B O I A Y B 3T B,
NI BB oA & ST TS RERDC & IR - 250 2
St (Fig. 13).
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TH%H A5t (Fig. 22). RER o disorganization (33E
7Y, OB B LI IS LR
Sk A 121 DR Y &2 A i (Fig. 22, 24). 1
TG ORI < 7o b, BB L, MRt
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ik, BolsE, SRRAOIENE, oo NEE O B
BN Z B, F fo e b PR R B CPR Ao se i b
FAEL, HAEPMICRIIIROBA R BE - 7 BIEG R 2 1L C
- (Fig. 20, 25).

iR Kupffer #ifln, /e, HHER, 74 790 vk
My OBEHMERAVINIE R B AR OIS i D, i
L UCHRZRAZE L O B 82458 B h fo (Fig. 18,
19, 23, 25). Disse 33 LIREL, oisricim L
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H B FEOMMR LB EAERB b RE ) » 7o
(Fig. 20, 21). HURP BB S 5 ik £ o JE3
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