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slebnl AL =S4z 8] P42 FL L9
FH ol ¢l Ito H 2 (fat-storing cell)«] Aletak =
Ao glebe AL @ dTE et 3 A gl
i~ o] wElRl Ax Az, 44, P AEE fe
Y o ez Y35 FH§g AT FAHE
o Al =45 g, 1920: d) Wolbach 51 Ho-
we, W Mori*7} wielnl A AL dox) 4L FF
A4 A8 FAHF, wl=4de] 84 9 KA Fga
AL 4o AL et 22 od Y
g Swlelg vetg A ARe =2 o8] By
o o ¢ TEE AT ek, as g Al S
Wit o T Abebs] 2w FlHEFat Vel A 23
A Aol & A el ghe], ARA] ez 4o
o] Wilg Ydorn e s A BT
ool ke garg AL mlelglc. A2 o2
Denk 5-"'¢] zt4l 2 Mallory &) 342 414 #eps]
Adge=z q# A Pajo e il o4
B FA ol F g AT o FelAm gl paan,
Mallory 41 & 19114 Mallory'V7} ¢g4 za 3

2h2| zhMlEo 4 M3 WAl ¥4 hyalineo]

e A Ea ol ¢EA bS] Ackd FTaq 3y
A 2R qQAsigd o™, oz P05 o
gl g g ez o oAlsial &8 ghisgl
b, 2 FF A el Ed ebe Mallory
Aol Al 2 7, dds 9 4 HXFE o}y
A E A @A ¢ zlch. Denk 8 F3
s we] Leo 9 Lieber*s} Leo "2 Al dd& 3
ttel Mallory &] #43 welgl A ¥F3 H2xql
ARgd st flobn 233 4] A vkl A A
A ol = zh4l E ¢f] multivesicular lysosome & 4

A 19844 109 254

<+ $ledl ¢] = lipoprotein of s}% o] 4ke] &lale] §
< aleba ghgl fh1, gk Wolfl 52 o]u] glyco-
protein ¥4« wielsl A7t Fdgcin 2ag u gl
o}, o] shzle] wielnl AR L M 29 lipoprotein,
glycoprotein §-9] of Alef] o F Yoo &edly
2 2 Mallory #]84 o= multivesicalar lysosome
Y475 o] wege] vuse] glxx} ofalzpa] A
8 A F va Feln de dAeleh. 2eldtd Aa)
© 478 £d AAE B2 vlaA gz Fek
W Elgl A§ ZRAF] 4ol & M FT FEAAY FH
F s lipoprotein, glycoprotein 52 of A}3el o] =}
= o3 AAEW L7135 HdTaq] dHBF sbe}
27 #skd & 43 & 4434

ME W Wy

HEEE AT 45~50gm M 58] o] f4 7o s
i}l Sprague-Dawley 13 <214 o] =kFaic
2 gl HH & 20vte] & el 44 A FEpg

HIEFR! A FE 40| : Lamb 58] Wiy o 2] # Table
13} zhe] A< g, ekt FEI W AE
et gley wlebwl Art AEA AEHE ARE
AH&-8H 4 =}

Alojwy : vlelel A TR4AEY, APARG T
o2 Alefge] dAd LR FAH

SEME v mTE b HAE FA g2 4=
2 ApRabe] Aol =g wWlw wWAsks $# 20,
40, 604 =7| 2elely =43t FAIHA.

AgTE AW el A Aol ¥ o4 20, 40,
600+ =zt 2, 4, Svleld E4ste FASscL 4
%3 et FAUR Fdy f4le] d& Qe Ay
Al garsh o Fakel] A REE A A A
A7l o opA] wdle] JYFon Ag3tgl .
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Table 1. Vitamin a deficient diet(100 gm)

Corn atarch* 63 gm
Skim milk** 18 gm
Sucrose 10 gm
Fat*** 5 gm
Thiamine(B 1) 6 mg
Riboflavin(B 2) 6 mg
Pyridoxin(B &) 3 mg
D-panthenol 15 mg
Nicotinamide 25 mg
Fe heptogluconate 40 mg
Ascorbic acid 550 mg
Cyanocobalamin(B 12) 42 pg
- Vitamin E 200 IU

* Corn starch: Junsei Chemical Co., Ltd., Japan
** Skim mild: DIFCO. Lab. Incorporation, U.5.A.

*** Pat: Snowdrift. Hunt-Wesson Foods, Inc., Ca-

lif., U.5.A. Less than 2% (0.01 pg/gm) of U.S.
-recommended daily allowance of vitamin A.

HF A4 ATAE Hel A ¥ gFHo e
FEl A gl g A sk YA RelA A WAL v el
LA =S YA g6 4 —-70°C 2 A3
o i

AL % S A YHNE AN ¥ E 10%
T4 RERYe nA s AL WEF #o}Edy
dl.2z] ol 4& she] Feraivjd o2 garelg o, o
Y4 Ad=ledel Aqxg e 2,5% glutaraldehyde
44 (0.1 M, phosphate buffer, pH 7.4, &%, 0~
4£°C)e| 1mm*s| 2712 AP AL 242 Fob
AnAgsta 1% OsO.849 (0.1 M, phosphate buffer,
pH 7.4, £% 0~4"C)e] 24205 ¢t Foa & )},
o]+ phosphate 34 oz Fada, Ad d¢
42 §9¢ra, propylene oxideeff 2]s 3545
Luft 9}+4] 2+ £| 4} epon mixture & ¥ o] Porter-
Blum MT-2B# ultramicrotome o] Dupont diam-

ond Knife § Yabste] 2ude] 244E ey

24 g5 Reynold {*'s) 24 uranyl ace-

tate 2} lead citrate & o] 5 A=}l 4 & #}ed Hitachi
H-600% % Jeol JEM-100C X mi=}aju]7d e 2 slars}
=t

RY W UTWEx89 dlepl! A FHY : Thompson
2] ddio] 28 €A 100mle] acetonitrile 200
ml § 7hehe] 3042 £¢4 ¥+ n-hexane 3ml g 7}

&t 547 vortex mixture & Eglslgcl, @4l Le)
it F n-hexane 3§ 3¢l Aol o7 a2 336 nm,
o whEsba 450nm sbAel H YAE Yo E
8 g3ds v astd AFstgch. B2A 3 wepnl A
+ A%l #d A2 lem & 109042 Y4
T2 vhA 3t F bl 10 ul § oo Ao WA el
U Af S e} FAdsA] AP Egdc)

o H

H|HoPE 43 : Table 29} zle] Qadateist 4§53
ol, 4"A3 109 F2} 44224 vek)d A Ag4e
A5 F8edl4 Bas=gda, AFFo0 Addsige}, <)
0935 S E2s Adlefa)r) A aalgdan 0Y e
deaide] 4212 Ageigen] s0dHded A a4y
4 FEAA HEE & slddeh drdas aeg
Azlell el FrlEtgien 0YAdE A AYEFE
ol 4 el Jebytch

WM HEE 2 d2Fol4 Faql B4
& 7hEdl ® she] bl E2] wiql& TFA|Aeolglen 3
Aze FAG A4 Az g AT 9o, E
TR O = ded o kupffer 423 A4
o Tel = R gelTe 4158 ¥ 4 a4l 4
HTE W09 o 2Fd] wdhd & wiglsl gldont
WAl & Ak e e higde A9, 4
f Felel TRy Fay ¥ EddE glaFal
S 48Tt AaA A5 g4t kupffer 4
27k w2 of7t Frhsle] Jelgtm gk Ee) A
A vhebdbal obsteb(FiR. 1), 60 =« = o] g
A o] chd Frhgh kS wgcl(Fig 2),

XS0 Y5 AH: 23y a2 cpadd g 3
42 ke glew, Dissesbe] =g =}l
¥ obrg microvilli 7} glgic}, 9& SFn, o4
= 1=2A7t glgles wlma £ mo|¢c}. Rough
surfaced endoplasmic reticulum(RER)-& 48 =
it A SE At f42e wjdse glglch. Sm-
ooth surfaced endoplasmic reticolum(SER){ 4] =
A9 A7 2] Regle o] pgten o] F Ao
of Fdztgle] AbM#a glgich. Golgi i) +2 g
A 5o g9l oo lamella, vesicle B wvacuole &
+ gt 2o glelel. Mitochondria &= dsz gu
WAl G Fe] abale] gldzm, 1 4+ wited
cristae o] g2 ©|ekalgic}, Lysosome & 33 o}
A el B2 2 Y= F 2 primary

— 345 —_n
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ble 2, Gross changes

by vitamin A deficient diet feeding

— e — [ e — =

Group Experimental(Days)
Control — -
Gross changes 20 40 60
Weight deceleration + + + +
Body hair changes(Hair loss) - + H{+) 1 (4)
Ocular discharge - - + -

—, Negative; +, usually negative; =+, postive in 209, ~50%, of cﬂ.a;:a: t#, positive in 50% ~90%

cases; {f, always or nearly always positive.

Table 3. Electron microscopic changes of mitochondria of

the hepatocytes by vitamin A deficient diet

feeding.
Group Experimetal (Days)
o Control -
Finding 20 40 60
Irregularity - -+ + +t
Matrix dehsity increase - + + 1#
Cristae increase - - =+ +
Swelling - - + +
Toxic effects on membrane - — =+ +

—, Negative; 4, usually negative; +,
of cases; {#, always or nearly always positive.

lysosome o] gl e}, 7}z autophagic vacuole o] glar
571 = dbgdc}. peroxisome & T 47} oieba] gl
o Az 2 Fobdl Fm Ly8 e core s} gl4le
kel Al 2ol w2} lipid droplet 7} o #) 47| o4 7}
T s qich.

AP TE vlebsl A A gl 2 AF¢ 5 20, 40, 60
Ao 2zt 2, 4, 8oleld T4l g Foz =
o =3 mitochondria «| 4] $eytin =7 7} ol 5=
cheFetal i, 2ok A8l e, matrix e alz}
YE7t F7bsbd o cristae & 2 sbabe o) o] 2] & W
BE 209§ (Table 3) 7 abA] Welubs] 4 2bsked 60
A3 Fha AQ g vy (Fig, 3,4,56 2 8).
A=YE F7be A4 ZAZA4E vFelta] grgict
(Fig. 7). Eq spd¢45 +5¢4 Bdste £70E
= 443t dAshgl el o] & 409738 SER g
4 8§ wAzhd, RERS <3 zle 83, colod g
ribosome 2| &2, free ribosome 8] 25} 22 3 Go-
lgi Z2]9 H450] BaA=gn 60YAel o2 A4t
HH§ w4ch(Fig. 4,5,6,7, ¥ 8).

Lysosome o] &= & wi3}7} ¢l<lcl. primary lyaoa-
ome & 71 ¥ 4 gy o #E FL multivesicular

positive in 202, ~50% of cages: +, positive in 50% ~00%;

body 7} vhebste stasl 4<% Ao wass g
gkt (Fig, 4).

WO wiFe 60UAMel] WAl AEA A WnE w
e 2 dal2 geby e 2 EF44a heterochro-
matin ¢] grateb(Fig. 6 9 7).

Kupffer A 2o glel 4= MlE3 el lysosome o
F7tekal & dl(Fig. 5) %8| secondary lysosome o
Fdte HEe] A ELolgde}l. o] kupffer sf24] w4
= &Y Frhh A AEARY A7) =HE W
€ 2 Ae] 71 gled e

B W WEEXTL YEID A HY: ofFal 34
& Al e wlEbulA gRARE el dE: T u
S wlElnlA AL 4ol F 4l FL AW wepul A
Agege] EA oz gldm, 43 el AL AldA
ZhA= gl o} (Table 4),

1 &t

£ 449 s vitamin A A L3 A xe §
o8 des Padeldgen: g4y 234,
Kupffer M| 28] 37} 9 499 Jddq=zs 3184 F
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Table 4, Hepatic and serum vitamin A in rats fed a deficient vitamin A diet

—— T === =

Group

Control(N.=6) Experimental (60 days, N.=8)
Findings
Serum(ug,/100 ml) 51.9+ 8.6 8.71Xx1.63 *p<0.01
Liver{gpg/gm of wet liver) 328.14+86.7 0 0440.01 p<0.01

* Significance

Wk 74l g FwEE 2dcl. AAde|AAozEe
mitochondria 8] # %7} 71ab & alstg e AQ He)
A FTAA AAYEY Fr1 9 cristae 8| Frlst
deites RERAE F%, 249, =3 FL£F& &
+ dsledl el gL 0=l AHF A%t A
& wgch.

A4 9 94 fA4 4 mitochondria o W= #
W 3 EhA] o T o] $ed?®® Lewis 3 Lewia®™ i)
Roberts®™' = Fe}5 mitochondria 8] == 4 374
A4l e w4 A4 Gebue] =Y fel e
vVigddez 78 A4 2dste Aol shd e
Schwartz® = o|w| el 43jths =izl mito
chondria 8] =FEFe EFHele Lidd FASHE A
o8 dEH FTFY zH4 2] ketogenesis, lipoge-
nesis 9 acetate off 4 CO,28] Abah5-2] Aalql 3
o] Fabe AbLdv] Fofjelm sgich. Leo F02 4
HEEY T4 vlelul A FH5FA4 A 2] A mi-
tochondria §#l, cytochrome 84 23} % cytochr-
ome a8, YipAEFE R4 o o] velA
7} mitochondria 2] »] 5ol 98§ elalcte 3l -Ee|
2} 45ch = Wolf 5.2 wlelul Asl glycosyla-
tion kgl R ttcln sl el o] w3l 2t 4
418 glycoprotein | &4 =td] Eabohizh 4| =
PAAE TAF 444 Uehe AL AFg w ol
Leo 58] 4alsl g8t 2lee velul Azt mit-
ochondria #| =te] 9 HelzE d8& #l3ctz &
+ aleh. 2 4944 Jeld = | FaAG 5L
mitochondria matrix & A=gd = F7l-7 dajsted =
W (Fig. 6 9 8) Yy o ol=¢ 42 HAE x
At AddBtes F5 204 F ¢ 8le "l g,
ey £ 444 = mitochondriae] slkajsl 4=
a4 & 4 de A9 484 Fo o cristae £
A 2450 gle] A=Y=t S8 #adg ndl
Holch. old] WAL vkl A RYPA debhe ER
Eaxes 445

= ¥ 444 mitechondria cristae &] F7t7F &

o4 sars]qle(Fig. 56, ¥ B). ¢l& zghH ™
oL AREE AR MENWe Y uaHge, E
Wilson 3 Leduc'™ & H4=|dbsjo] dgy 4ol F ¥
g] 4 He]4, mitochondria 2] matrix ¢ cristae 7}
Hgdes 93l Fohd 4 fdEiglae, ¥
Ao Ak Fdo A=Y E FobE R 2y
22 4% vepnl ARS 94elHq Jepd cristae 2
e vEbsl A AYA4Y B L3 B
Zle o o E ¢lAN4 asl F A44 A F
o] aqle R Agsglocinia Y=y o dFse
of % 3hA o],

wiebnl A AR 4e] APTAA kel AdTF
RER 98| F3te] qlejited (Fig, 4,567 ¥ 8 ¥
i Htlol o e A e 5o AeEE
A2 4 deb. AsE ER ¢ F48a g gly
coprotein, lipoprotein &) %) 4] a}e], E» 3= mitocho-
ndria 8| 7] gatels] 24t o2 £ F2 2 RER7 5
o] AfsHg et fA4¢ ¢ gled X 4d¥Huler 2
712 & T s = o1 e

£ Agd4 lysosome o= W Wzt gl lys
osome & cf8| Fhei#] TAF ¥ A2 o
g el 3R Y A8k A z4LEE £
3 Aeldle L ge]r] Fol vleld A AYPo® 3}
Mz Ay 4SuEo] B4 92y lysosome & 3
7t7h glglenz ol dFos A% AR A4
dojfale 2 ALz 45

welsl A RF A gl masiejel § Al
Mallory sl %452 3pxe]c}. Mallory s+ 1911
F.B. Mallory 7} &+¥4 27385 sbape] b4 24 4
FAAql 2apok A4 FAste] alcoholic hyaline
olgl L o] % ERlF oo o FaEel et 2 714,
WA ¢ W ALEE 7 23 e d1A4 2
A 37tA shd 2 oadslm Y. ®la “micro-
tubular failure™ »}4 2, o]+ microtubule 2] 2#
& kil &9 Lo intermediate filament 7}
shatel e Al ew o] griseofulvin, colchicine %

alcohol o 24 Frhg=tz #d="™. 28d WA 4
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gg 36 oleqt Aok T4 FoFolx S1A w4
g2 ¢ggtewn 2  French 53 Borenfreund® &=
“nreneoplasia® 714 & Falstgdce} ol 4d3Aez
zhal dhgl ¥4 gl diethylnitrosamine 3 griseofulvin
& 2oi, protein kinaseo] 2]#] cytoskeletal
filaments 2] phosphorylation ¢] $7}s]e] filament
7} A=l A4 Wagx alkaline phosphatase,
Mallory sl 3 |24 Fok4 W27} butylate o] £
WHy + dodch. 289 o] A4y kA <A
Mallory & s} ®Alx® @ Fale] of4elv alshde
7t ebd el eleh, ¥ FHggubit shd2 Denk
Fhhe] A4 g *ulElul A AT el el
Mallory 5] #4¢] zhs| 27} ¥ oz FHPf=s §
Arelebn Farste zZ<ldl, wieksl At ==4de] 8
44 deosin] Mallory ] o] deivte o] £4
ol 29 a4y ¢ gdemz Agit A7 glA
e} Fedgicl, § dofdE, AUFoad, T2 9
ebul AS] FF4 el Fo] AAl, Pem wekdd A R
HANE 2% 5 g =4 Mallorys] g4e] 7t
¢ 2AFelA dEel=h 28 Leo FH1UE oy
webul A AYFE AYE F5e Mallory s 945}
debal A $F3E f2 gl AgdHst g AE
A dle] Alg welsl A AP e E el
multivesicular lysosome & s}4stgd ek, Ao Ak
4] lysosome 2 cholesterol 4¢] 44 5 &' 9 stea-
tosis o] 4 & FAUs = Lo multivesicular
lysosome & 4| M| lipoprotein 7+& E9l4+= gl
o e}, ofeld] & lipoprotein of A}e] Ale] multive-
sicular lysosome 2| ‘g dsleleln 424t

£ o 53 # mitochondria =4 T8 o] Hof
T HHs) o e YA el Rddte L9
& ER, ribosome 3 Golgi =}3)2] =44 wal-] &
#2l4 2 #}E multivesicular lysosome o] jejyte
¥ 7|t} lysosome & Frle W= @gesz o)y
ojg] Yuitha wigie vielyl A Age] G4 FEEL
F4 st lipoprotein ¥ glycoprotein w] <= &
ze|gelx 4asch. 22y Mallory sl % multiv-
esicular lysosome 3§ 4+ ol AGAql F&& o
A o dTFse{el ¥ sz 435

2 o

el A Aol RAEA wAE JUE Yolum
=} Lamb4=tel 84 webwl A 29 4] 2 Sprague-

Dawley & o] f4l 718 =2 #3]F 20, 40, 609 7=
Abgsha =k 2, 4, geleld =4atd abE 429
F 3% oW Axe)AA FA4E shgies] 2 AAE
Aekehd off-s 3o

Fiavigqees J¢ 94544, kupifer .z
7t 8 A= g A Yge] FabE gl

A=lgle] 72 o 2= mitochondria 8] 4L 55 B
eks] sl A4 E944, cristaeg] S5} 9 matrixy
U xe Fr71§F 29cl. mitochondria 8] o2 Fof
W w#e) of ol g o gl LA
% ER, ribosome 3§ Golgi #z]9] v]7}94 9 7144
w27 &l A 8kel 2, #F2 multivesicular lysosome o]
vebid o] 7lel lysosome #] Frhi gl A st

o] 48 T4z ol ulelyl A YL A9
2 % mitochondria 2] W #§ k7|42 + ¢ 32 mul-
tivesicular body #H 4§ #E¢ 4 dcta o]},
=4 Mallory 4| 342 el va ggtes & A=
W oot F2ES wdaEE elabdel eleim Jzt
e

ol i e Fund F4 ARG Hspear
THAAEEF LY AT A9d A A=A AR
=9},

REFERENCES

1} Arias IM, Popper H, Schachter D, Shafritz
DA: The liver. Biology and Palhobiclogy, New
York, Raven Press Books, Lid, 1982, p502

2) Popper H: Histologic distribution of vitamin A
in human organs under normal and pathologic
condilions. Arch Pathol 31:776, 1941

3) Nakane PK: Ito's fai-storing cell of the mouse
liver. Anat Rec 145:265, 1963

4) Gilman AG, Goodman LS, Gilman A: Tke phar-
macological basis of therapeutics. Volume 2, New
York, Academic Press, Londen, J1961, p299

5) Wolbach SD, Howe PR: Tissue chamges follo-
wing deprivation of fatl-soluble vitamin A. [
Exp Med 42:753, 1925

6) Mori 5: The changes in the para-ocular glands
which follow the adminisiration of diets low in
Sal-soluble vitamin A; with noles of the effecis
of the same diels on the salivary glands and



— R wER ik 18 4w 1984

the mucosa of the larynz and irackea. Johns
Hopkins Hosp Bull 33:357, 1922

7) Denk H, Franke WW, Kerjaschki D, Schmid
E, Osborn M, and weber K: Experimenial ma.
Hlory bodies(*alcokolic hyaline™): New findings
on evolution, structure and pathologic signifi-
cance. In the liver quantilalive aspecis of siru-
clure and funclion, edilted preising R, Paumg-
ariner & and Bircher JB, 1979, p43

8) Leo MA, Lieber CS: Hepatic vitamin A deple-
fion in alcoholic liver injury. N Engl J Med
37:697, 1982

9) Sato M, Lieber CS5: Hepalic vitamin A deplet-
ion afier chronic elhanol consumption in babo-
ons and rats. J Nutr 111:2015, 1981

10) Leo MA, Sato M, Lieber CS: Effect of hepalic
vitamin A depletion on the liver in humans and
rals. Gastroenterpl 84:562, 1983

11) Mallory FB: Cirrkosis of the liver: Five diff-
ereni iypes of lesions from whick il may arises.
Bull Johns Hopkins Hosp 22:69, 1911

12) Gerber MA, Orr W, Denk H, Schaffner F,
popper H: Hepatocellular hyaline in cholestasis
and cirrkosis: ils diagnostic significance. Gas-
troenterol 64:80, 1973

13) Monroe S, French SW, Zamboni L: Mallory
bodies in a case of primary biliary cirrhosis:
An wlirastruciural and morphological study.
Am J Clin Pathol 59:254, 1973

14) Levi AJ, Sherlock S, Sheur PJ: Presympiom-
atic Wilson's disease. Lancet 2:575, 1967

15) Nayak NC, Sagreiyva K, Ramalingaswami V:
Indian childhood cirrhosis. Arch Pathol 88:
&31, 1969

16) Norkin SA, Campagna-Pinto D: Cytpolasmic
hyaline imclusions in hepatoma: Histochemical
study. Arch Pathol 86:25, 1068

17) Keeley AF, Iseri OA, Gottlieb LS: Ultrasfru-
clure of hyaline cyloplasmic inclusions in a
human hepatoma: Relationship to Mallory's
aicoholic hyaline. Gastroenterol 62:280, 1972

18) Pessayre D, Bichara M, Feldmann G, Degott
C, Potet F, Benhamou JP: Perhexiline maleate-
induced cirrhosis. Gastroenlerol 76:170, 1976

19) Kuhn III C, Kuo TT: Cytoplasmic hyaline in
asbestosis. Arch Pathol 95:190, 1973

20) Michel RP, Limacher JJ, Kimott RJ: Mallory
body in scar ademocarcinoma of the lung, Hu-
man Pathol 13:8], 1982

21) Wolf G, Kiorpes TC, Masushige S, Schreiber
JB, Smith M], Anderson RS: Rescemi evidence
Sor the participation of vitamin A in glycopro-
tein synihesis. Fed Proc 38:2540, 1979

22) Lamb A], Apiwatanaporn P, Olson JA: Indu-
ction of rapid synchronous vitamin A deficie-
ney in the ral. J Nulr 104:1140, 1974

23) Luft JH: Improvement in epoxyresin embedding
method. J Biophys Biochem Cyiol 9:409, 1961

24) Reynolds ES: The use of lead citrate at high
PH as an electron opagwe stain in eleciron mi-
croscopy. J Cell Biol 17:208, 1963

25) Thompson JN, Erdody P, Brien R, Murray
TK: Fluorometric determination of vitamin A in
human blood and liver. Biochem Med 5:67, 197 1

26) Rouiller C: Physiological and pathological
changes in mifochondrial morphology. Internat
Rev Cylol 9:227, 1960

27) Novikoff AB: Mitochondria(chondriosomes),
In: The cell. Brgchet J, Mirsky AE(eds.). New
York Academic Press London Vol 2, 1961 P20

28) Lewis MR, Lewis WH: Mitochondria(and other
cvloplasmic siructures) in tisswe cultures. Am
J Anat 17:339, 1915

29) Roberts HS: Changes in mitockondrial Jorm.
Anat Ree 104:163, 1949

30) Schwarz K: Development and status of experi-
mental work on factor 3Z-selemium. Fed Proc
20:666, 1961

31) Leo MA, Arai M, Sato M, Lieber CS: Hepato-
toxicity of vitamin A and ethanol in the rat.
82:194, 1982

32) Franke WW, Denk H, Schmid E, Osborn M,
weber K: Ultrasturciural, biockemical and
immunological characterization of Mallory bod-
fes in livers of griseofulvin-treated mice: Jim.
briated rods of filaments containing prekeratin-
like polypeptrdes. Lab Invest 40:207, 1979

33) Borenfreund E, Higgins PJ], Bendich A: In



—H#E S A Vitamin A BZo® Q9 MG MEAEEELY BE—

vivo-in vitro ral liver carcimogenesis: Modific-
ation in protein synthesis and wulirastructure.
Ann NY Acad Sci 349:257, 1980

34) Howatson AF, Ham AW: Electron microscope
study of sections of two rat liver twmors. Can-
cer Res 15:62, 1855

35) Howatson AF, Ham AW: The fine structure of
cells. Canad J Biochem Physiol 35:549, 1957

36) Dempse T EW: Variations in the structure af
mitochondria. | Biophys and Biochem Cylol 2
(Nog Suppl): 305, 19056

37) Wilson JW, Leduc EH: Mitochondrial changes
in the liver of fatty acid-deficient mice. | Cell
Biol 16:281, 1963

38) Svoboda DJ, Higginson J: Ultrastructural hep-
alic changes in rais on a mecrogemic diel. Am
J Pathol 43:477, 1963

39) Denk H, Frank WW, Kerjaschki D, Eckersto.
rfer R: Mallory bodies in experimenial anim-
als and man. Int Rev Exp Pathol 20:77,

40) Nehemiah JL, Novikoff AB: Unmuswal Iysoso-
mes in hamsier hepatocytes. Exp Mol Pathol
21:398, 1974

=Abstract =

An Ultrastructural Study on the Changes in
Hepatocyte of Rat Induced by Vitamin
A Deficiency

Han Tk Bae, M.D., Yun Kyung Schn, M.D.
" Kyung Rak Sohn, M.D., In Soo Suh, M.D.
and Tae Joong Sohn, M.D,

Department of Pathology, Kyungpook National
University School of Medicine, Taegu, Korea

In order to investigate the morphologic changes
of hepatocyte by vitamin A deficiency, the author
fed vitamin A deficient diet by Lamb's formula
to male weanling Sprague-Dawley rats, Twenty
rats were divided into two groups(14 as experim-
ental group and the rest § as control). Two rats
of control groups and 2,4 and & rats of experime-
ntal groups were sacrificed 20 th, 40 th and 60 th
days and each hepatic tissue was observed by the
light and electron microscopes.

The results were summarized as follows:

Light microscopically, hepatocytes of experim.
ental group showed mild inflammatory reactions
accompanied by Kupffer cell hyperplasia and disa-
rray of hepatic cords. Electron microscopically,
mitochondria showed marked variablity in size and
shape with increased distorted cristae as well as
increase of matrix densities. Degenerative changes
of the cellular organelles participating in protein
synthesis and transports were noted, such as dil-
atation and fragmentation of RER, shedding of
ribosomes, increase of free ribosomes, atrophy of
Golgi complex, and decrease of SER. Lysosome
was not increased but multivesicular lysosomes
were occasionally found.

From the above results, vitamin A deficiency
may specifically alter the morphology of mitoch.
ondria and induce multivesicular body formation.
Mallory body formation is not moted, Changes on
the other endomembranous structures are believed
to be secondary.
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Fig. 1. Liver, rat, fed vitamin A deficient diet for 40 days. The hepatic lobules show mild disarray and
enlargement of hepatocytes with mild Kupffer cell hyperplaszia. Central vein(CV) and portal
tract(PT) are unremarkable.(H-E stain, > 100)

Fig. o Liver, rat fed vitamin A deficient diet for 60 days. The hepatic lobules show mild disarray and
moderate enlargement of hepatccytes with marked Kupffer cell hyperplasia(arrow), Central vein
(CV) and portal tract{PT) are unremarkable.(H-E stain, *400)
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Fig. 3. Hepatccyte, rat, 20days after feeding of vitamin A deficient diet. Increased mitochondria(M)
show mild irregularities and mild increase of matrix density around bile canaliculus(BC), uranyl
acetate and lead citrate.(x15,000)
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Fig. 4. Hepatocyte, rat, 40 days after feeding of vitamin A deficient diet, Mitochondria(M) are irregular
appearances of hepatceytes with mild increase of matrix density. SER and RER are swollen and
mild fragmentation is scen. Poorly formed multivesicular lyacsomea(MV) are occaaionally found,

uranyl acetate and lead citrate.( 15, 000)
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Fig. 5. Hepatocyte, rat, 4( days after feeding of vitamin A deficient diet. Mitochondria (M) show irre-
gular shape and size with moderate increase of matrix density. RER and SER are markedly
swollen and fragmented. Cytoplasm of a kupffer cell(K) is seen. Cytoplasm of endothelial cell

(arrow) have fenestrated pores. A myelin figure(MF) is exocytosed in sinusoid, uranyl acetate
and lead citrate. (22, 000)

Fig. 6. Hepatocyte, rat, 60 days after feeding of vitamin A deficient diet. Mitochondria(M) show marked
irregularity, and increase of cristae and matrix density. Swollen SER is found around bile cana-
liculus. Lysosomal increase(Ly) is not noted, uranyl acetate and lead citate. ( x 22, 000)
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Fig. 7. Hepatocyte, rat, &0 days after feeding of vitamin A deficient diet. Mituchnndria[Mj show marked
irregularities with variabilities of size and shape. Increase of matrix density is relatively

minimal. Nucleus show large amount of heterochromation(Hch). RER and SER are fragmented
and swollen, uranyl acetate and lead citate. {22, 000)

Fig. 8. Hepatocyte, rat, ) days after feeding of vitamin A deficient diet. Mitochondria(M) show extre-
mely increased martix density. SER and RER are fragmented and swollen but the number js
markedly decreased, uranyl acetate and lead citate.{ x 22, 000)
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