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The Favorable Effects of HBO on Acute Hepatic
Failure
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The sole effect of HBO on multiple organ fail-
ure, particularly on toxic acute hepatic failure
(AHF), has not yet been clarified. The effects of
HBO were studied by pathohistological observa-
tion, using rabbits which were experimentally
induced into AHF by i.v. injection of D
—galactosamine and the findings were compared
with those of control animals.

In liver, centro—acinar degeneration, necrosis
with karyorrhexis and poor leucocytic infiltration
were noted in control animals. While in HBO
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animals, cellular structure was well preserved and
many basophilic fine globular substances were
seen in cytoplasma, which were identified as
“Ring-mitochondria” through electron—micros-
copy. In control animals, cellular damage was so
severe that no mitochondria could be seen. In
HBO animals, degenerative changes of hepatic
cell were very few and poly—nucleation suggested
regeneration of damaged cell. in kidney,
vacuolar degeneration was also minimal in HBO
animals.
In conclusion, HBO is considered to be indicat-
ed for toxic hepato-renal failure.
(author’s abstract)

Keywords :
Acute hepatic failure
HBO
MOF
Galactosamine-intoxicated rabbit
Micro-circulatory faillure of the liver

L ®Ic

FREDWHEEE L L3, nEL#(PE), MK
ZEMT (DHP) 75 £ SR MEEALEE, Gl EE L &2



192 B = 2R 2R3 % HBO OBRIC2OWT

1 a:RF4E8% (XBR%¥ - HE & X150)
FrRRR M < IBIEHRE T, RIKEFILELA TV 5,
b : FFE#; (HBO 2 - HE & X150)
INEER OIS 5 o MMEFFHERSIESE £ 2 5 1%, FIOFFMEIRE LN L (RIzh TV,

fThhTwah, WTFhIRENRETH S, §F
REeDFER b b, FEREESOIERE
E, Ehr*%EELEEYRS BT, SXERE
% (HBO) % MOF fEBICH A L THER & DR
S&uBic, L LERTE, HBO # ¥ THW%
T e, FOPRIOWTOIEBRIIEETSH
stce FZTHERROFALEF L& HVT, HBO
DR LY REALY CKE, BERFIREKD
WTHRET L7,

EBFE (FR2ETILOER)

{kE1.5~2.5kg DHEHABREL AL, Nen-
butal FREX T, ZNEEBIR, HAEHIKIC cannula
%A L, D-galactosamine HCL £ &K & &
E1lkgdlh 1 gL,

X B ¥

D-galactosamine #¥5-#%, 8W§fH, 16KF[H, 24
RefEldE T, 22KNE, 2ATA & LMBERALZ L
Tedb D e, Thliuvb oL HERE L,

HEERE:E Vol.21 No.4

AEERE, RUKE

D BRE (AP), BE ICP)

HRE G EE IR A L 7z cannula X 9 P50
FIVAT - —%NLT, AERHELI,

BAFE TN S v — v R fEBL L, BTEREIC 2B L,
WENCEA, £ 2 v PICTEZEL, P50 + 7 v &
Fa—V—CEHRELAP LRL X 5 CEEXT-
oo

2) HREA¥EHEE (GOT, GPT /), PT,
APTT, PLT,

3 HIMIGEE

# 11, D.G.EERN, 2 E, #E15REE,
30, BE30RE%,

4) FREMBERER

D.G.E #4308 RIc £/ L 2= 4%, PH7.4 DA
EEWR300m ] i, D\~T PH4.6, 15%+r =
) viIBERC CERBEERZ T, HERBIT,
W, Bic & oXBEHBRFEZT, FeowTiiE
BRI\ T b BT,

HBO B EBRBMEL A, EEG, EKG D



1986411 A15H

R =22 x4 % HBO 0HRic>\ T 193

. 2 a:KrHERR. (XEREE © HE 3 X600)
Zhaft, RefEP/ A, FRIRRE, BHMHM AR 5,
b : FF#AfE. (HBO £ : HE 3 X600)
NERDOZHALH B, BEATREL TV S,

Tz ) v R, SHARK QT0R) RHH,
L A—& —ktl»bﬁ?fco

& ES

D AR

DGEIERIERBERXTT > ¥ TOAEHERE,
SHBEETI342.8%, HBO BHIT5%ThH - 72

SRR L, SRR 2322.9346.60 (n =
7), HBO B Ti327.19+5.48(n =8) T, fak
EP<O.ITEREL T,

2) FHE

a. JEE&

JE HBO BT, /NEL MR OZE M, T
nabh, BREFIDERTWB(®1 a), fih
HBO # T, /NERLEII S - MEFRRESE
RDDH SO0, /NERI ORI X <
RichTws (H1b), Mgy ~<rTix, FEHBO
BoFM, 2=k, B/ NERL, &84,
BLOHHREHE, BHEHLZ SRR (K
2a), HBO BT, /NEFLIOBE b BE T,
AP iR O SR & S B BD, LA

NERLCE T ZRB BN >BEBREEZDL
haFREZRD (K2b),

b. EHEE

HBO B O FFfifan 2B MlaEHN 0 £
DRYE, BETHRN LLKERE, X D mito-
chondria T, H.0yicZ2fg{b% ¥ 7= L7z ring mito-
chondria 3 & Eh T\ (E3),

3 B

3 HBO B CULEALIR A bR Mife o 22 faql,
BERVEETHY (R4a), HBOBFETERZhbHD
EDHALNICBETH -7 (Bdb), i, A
BIEEFTRIRD bhith i,

4 BE, ROSEERE

ICP 12 HBO O pnfE E AT LT FREL, pnEH
REE—BIR I hiz, BERBZIERRBO 2
fERE I THIE, rebound dRDc\V, BIRFEIC
DLTERIER X 5L, 13 E A ERD (R
5)

5 H{FERE

GOT, GPT W2 LA T 52, HBO &
DHABERAOBENR DI, 30RHE# D GOT,



HEEES Vol.21 No.4

R =223 5 HBO 0BRicounT

194

3 FF#E#. (HBO & : X10000)
EBEANY (- (AR E A (- A% ) mitochondria #52®, LbH® % ring mitochondria $ 2> &Ly,

4 a @ EiEsE. (NEEEE . HE $&X300)
RiEE LR OERE, REHIFBETHS,
b : B##. (HBO # : HE $&X300)
RBELROEAHNBETH S,




19864F11415H

GPT X BRI L TERBEL Lo TV
(P <0.05), 308D PT, APTT, PLT iz
Wik, HBO #DF» PT ¢, EREP<0.1T
B4, PLT T, BREP<0.1THEEZRLL
2, APTT TREEZZIROhish -7 (X6),

% =

AT 2% 5 REMERFEEORAE & LCE
BEEFNEERRELRELL VB, T, FFE
SEDBH NERSE L OBIRICE TR D &, Y/
FEMEIE S, EREX L OBMANEL Zbh,
K, BREO/NERLEEE/ERIRD LW
59, FFfilarBEE I h 356, FREREERE
WHB\ L, OBERTFTH5, BRKMIZH
FAERERE S, M/ MR 2R THE1%L, T
FEORBRERT & LT, BUMEBEEY &HT
BT ERTERN, BREEOHKER, BIchU\ME
REE L, FDP 0N, BEREROEEY b1
bFiidic, MIMRIBBATENLTH S,

FRELERIC & » TKRIRET D % Halothane fFR
&b, R L RE 28 &+ 5, Haloth-
ane (ZfFfilaD> MFO TG S hkEB b S e b
&, BALRIZ B~ = 77 v (L & h, trifluoro-acetate

GOT GPT
v/ ¢ 10,9y
7000 2000
5000
HBO Gr.
3000 /10004
1000-
1009 g
T T T
0 15 30 0 15 30
GOT GPT
(1U/¢) (10 ¢)
7000 2000
5000
Control Gr.,
3000 1000
1000- L
100
BN N S
0 15 30 0 15 30

R = 22+ %5 HBO 0 RicownT 195

2ATA ‘

1 [ A R S S PR SR L SN Ly
10min *

o on ----—-HBO------- off

5 The effect of HBO on ICP

ELTRPICHH I h 5, Li UEBREFREICE
Wi, BIEBEE -~ r 7 L& h, 2-chloro-
difluoroethylene, 2-chloro-trifluoroenthane 7%
RN, ZhbLDORBEND 7> » ViBIEE
th ORI & & B e, FEARRGIE & 65

PT APTT PLT
(sec. ) (sec. ) (x 10
80 80

60 3004 60

40 4 200- 40 %
20 i 100 2 20
T T T
0 15 30
APTT

T T
0 15 30 0 15 30
PT PLT
(sec.) (sec.) (x 10%
80 80
60 4 300 - 60
40 200 4 40 \
20 / 100 20 \
T LN T T T T T T
0 15 30 0 15 30 0 15 30

6 Laboratory finding



196 B = 2M R £st4 5 HBO 0% icouT

X7 MOFEF/IoEEMmCxT 5 HBO OMFR

HEEELZ Vol.21 No.4

SR TR 7 »E - AftdMian 5 b HH»B%E (EXH) LTuwasnicttl, X% (HBO)

BOTRL (R TVWES (AXH).

&1, FREELkT L5, Tihbb, KR
TR BIEFF & D BB 5 LT B eSS
KTHBD, Lichio TED TR & BRI, 1558
OREEE L, RN~ DOBRE O MR DAY
THH, Mo, KERRELZHETSEH
<, HBO ZEERMICIER LT, RIFTH S L5
IS 1E T eh®, BRIR T ALREEIAF, m#Ras
Bk EEBO MBS LEE AT 2B ERS
{, HBO o¥MEA e\ onBlRThH 5, %
72, FARLIs+5 HBO 2 0FfiEd, TES
R 0BG T S EBMETHBY,

vy EOWREOHEIC X B LYY, HBO X
&« DEBIAER T, HBO EEORKE, ik
DIREEHI R AN B D e O~ & L
Twb, HBO X7+ F—o A%HEL, MR
BEOHMBLIVEREROHXZTL AL
F99, Fie, EMFALDOREREYS0%H S8
5945, MOF DR T & 5 &% O i,
RES D##ER4, DIC, RH'?, BRIk LT
3 HBO A1 EE 2 bh b, MEELOE]
ERTH % MBRIEDORE T, ERBERICLER
THbH, FREICE > TFHREBEBICT S &

HE 3£ X10

bhbEEZ>\Th, HBO REENDREY
RUtc, ¥, BRE, BEMC X 2MOERY
Fahic s T h, sEEMROEMERE DI
W (7)., SEIOXRBKRTS, WNBRH TR
DO EEHBEEE T, ring mitochondria 3 5 % 3%
THBE LT, Eie, BRME S HBO Btk
TERERSRETHY, BEEZECL HBORA
HEEZ BB,

KRV Z 7+ VAL HT 2 BERE R
RIB LTI, FFReo#fTe3kc PT, APTT
PEEL,PLT A T5 L5, La L HBO
BTk, PT 0, PLT oA ENKBICHL
TEET, HBOHON VP BREREROEE D
T EWIKERE X T, D EIZABETFREK
I rHmER OIS HBO BESHTH S Z &
RLTWAEIER & LT OBRFHEOMER,
ZERINEE, 2ATA, 1~ 2R CIRFEL T g
WA, SRR ETARIETHS 5, DGHA
HIORFRIAL T, BEBROBMNLEMEELER
THCIERRNICEBE 5700, ST L ) B
Chle bRV BEEE 2 bhD, BT, Bak
FAR4E S A2 TERPFTH D,



19864£11 5158

B b hHiz

D-galactosamine # & R EHFA~L € F 1% H
T HBO ORI O TR L e, B, BoZ%
RS, BETLE, BEFERCHLTCLHEDT
B ot EFE D HBO BHOF 2B <, BREIIIGF
PHFE IR B,

(FBr¥Esrehlzn,

Z DRBRCHER I HlIiH

BN TS e BIR RS B A B R B R B R
B, MILFELBREREERARERR BR—
WAL, UBREREE GRAREREILE, B
EARERICEDL L D EHEL ET.)

D

2)

3

4

5)

6)

1p)

)]

(B £ x W)
BEFIX, # E . BIERAORE, BE0d
@&, 118+ 9 :592-599, 1981
FIFE OB &R, ma A R,
182-184, 1984
BERERL, BoRs, ARE, HEES, BE
AF | ERIBIRIET HEEBERED ) — X
BEICOWT, BARKERSEESS5E339, 619-629,
1985
KINES, EEERL, ZARE, BEATF, #K
BE, =F A FrR£LB55ELRE BEAER
FEREERSSHMEE, 19+ 1 © 151-153, 1984
Andreyev, GN, Sondore, By, Timofeyeva, GI,
Tsimerman, VA, Smogol, VA, et al.: The Use
of Hyperbaric Oxygenation in Intensive Ther-
apy of Patients with Liver Damage. (Abstract
VII Int. Cong. HBO Medicine, Moscow,
1981) HBO Review Vol.3, No.4:218, 1981
Belokurov, YN and Rybachkov, VV : Possibil-
ities of Hyperbaric Oxygenation under Condi-
tions of Hepatic Insufficiency. (Abstract VII
Int. Cong. HBO Medicine, Moscow 1981)
HBO Review Vol.3,No.4:219, 1981
Korkhov, SI, Kilchevsky, GS, Shiryaev, II,
Larin, VV, Pogorelov IF : Hyperbaric Oxgena-
tion in Complex Treatment of Hypoxic State
of the Liver. (Abstract VII Int. Cong. HBO
Medicine, Moscow, 1981) HBO ReviewVol.3,
No.4 @ 219, 1981
Korzhukova, PI, Kuzminov, OD, Timofeeva,
AF, Barinov, VG, Andreeva, NY : Hyperbaric
Oxgenation in the Treatment of Chronic Hep-

IR = B R 2139 5 HBO &R Icou T

)

10)

1D

12)

13

14

15

16

N

17

18)

197

atitis and Cirrhosis of the Liver. (Abstract VII
Int. Cong. HBO Medicine, Moscow, 1981)
HBO Review Vol.3, No.4,:220, 1981
Mininberg, ES,:Hyperbaric Oxygenation in
Complex Treatment of Acute Post-Operative
Hepatic Failure. (Abstract VII Int. Cong.
HBO Medicine, Moscow, 1981) HBO Review
Vol.3, No.4,:220, 1981

Nikiforov, VN, Kagansky, MA, Akselrod,
AY : Hyperbaric Oxygenation as an Adjunct
in the therapy of Severe Hepatitis and He-
patocirrhosis. (Abstract VII Int. Cong. HBO
Medicine, Moscow, 1981) HBO Review Vol.3,
No.4:221, 1981 .

Suchkov, AV, Pogromov, AP, Tozho BF:
Hyperbaric Oxygenation in the treatment of
Chronic Diffuse Diseases of the Liver.
(Abstract VII Int. Cong. HBO Medicine,
Moscow, 1981) HBO Review Vol.3, No.4:222,
Mader, JI: Phagocytic Killing and Hyperbaric
Oxygen ; Antibacterial Mechanisms. HBO
Review Vol.2, No.l:37-45

Sukoff, MH, Ragatz, RE:Hyperbaric Oxy-
genation for the Treatment of Acute Cerebral
Edema. Neurosurgery 10(1):29-38, 1982
Sukoff, MH, Hollin SA, Jacobson, JH, II:
The Protective Effect of Hyperbaric Oxygen-
ation in Experimentally Produced Cerebral
Edema and Compression. Surgery, St. Louis,
62 :40-46, 1967

Sukoff, MH, Hollin, SA, Espinosa, OE, Jacob-
son, JH : The protective Effect of Hyperbaric
Oxygenation in Experimental Cerebral
Edema. J. Neurosung. 29:236-241, 1968
Miller, JD, Ledingham, IM, Jennett, WB:
Effects of Hyperbaric Oxygen on Intracranial
Pressure and Cerebral Blood Flow in Experi-
mental Cerebral Edema. J.Neurol. Neuro-
surg. Psychiat.33:745-755, 1970

Miller, JD, Fitch, W, Ledingham, IM, Jennett,
WB:The Effect of Hyperbaric Oxygen on
Experimentally increased Intracranial Pres-
sure J. Neurosurg. 33:287-296, 1970

B B, mAEA, WEEE, BF 4 BN
HE, RATH, ESLHE, FERKA TEH—%,
HINHEE, tHF E, BEXREE i R A%
A& 0 RREIC B3 5 RERMIBIFR(1). FFIE, 21
11, 1520-1530, 1980



