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ABSTRACT

This study aims to demonstrate the effect of SOD (superoxide dismutase), one of the
antioxidant enzymes, on the ultrastructural changes in the parietal cells caused by the
administration of cisplatin in the rat.

A total of 60 healthy Sprague-Dawley rats weighing about 200 gm were used as experi-
mental animals, Cisplatin (6 mg/kg) was administered intraperitoneally to rats pretreated
with 15,000 unit/kg of SOD or rats without the pretreatment.

The experimental animals were sacrificed at 6 hours, 12 hours, 24 hours and 3 days after

the administration of cisplatin.

The results were as follows:

1. SOD alone did not affect the ultrastructural changes in the gastric parietal cells in
the rat.

2. Irregular shaped mitochondria, mitochondria with dim cristae, dilated cristae,
ruptured outer membrane, electron lucent matrix and degenerative mitochondria were
seen in cisplatin treated rat. Whorled membranous body, many lysosomes and large
vacuole were observed in the gastric parietal cells in cisplatin treated rat.

3. Mitochondria with dilated cristae and electron lucent matrix and irregular shaped
mitochondria were observed in the gastric parietal cells of the cisplatin treated rat
with pretreatment of SOD.

These results suggest that SOD attenuates the toxic effect of the cisplatin in the gastric

parietal cells of the rat.
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Rosenberg 5 (1969)¢] §&9 %+ 24 sarcoma
1804 ¢} L1210 %] o8t cisplatin®] #F¢ar4L
233 ofg AN A AV 4 FaFY, FAF
o) o4 Au|Fek, sk, Y, AAHESF, F
%, ATAEFE 2 APY A% (Choie 5, 1980;
Aabo X, 1985) S dtARE day] Rolm gld.
Cisplating WZd2el 2709 G4719 2709 FEv o}
717k £ cis Al AP FEIFEER A 2o
ok SolA oz #4351 43 AR T E JFE vA
A2 AHEA o8 Fabgo] Yehis Aoz UdRA
olt}, Kantarjian 5 (1985)-& cisplating %43l 7
4 A4 AFLAT)L e AL A5l F FAE
Eojuke gae) 25% AEAME F49A7 RFH
I 3lgLee, Lee % (1986)3 Cohen ¥ Mallman
(1987) 2 cisplatin®} Fel2 oA ¥ FE, A&27),
G2AAEH 949 AEAASA 4 9F Fst
ehdol i 39, Fleischman 5 (1975)3 Nakayama
(1992)% cisplatinel] ]3] Azt delrdet shsd
=3

Tay % (1988)- cisplatine] ¥4t 4 el g4
& AA|ste AR AQ catalased] WAL Gl
Ab3bA} (oxidative stress)S Yoo 842, Su-
givama E (1989)-2 cisplatindl 93 A=A 7]%5A
3} s} glutathione peroxidase] #Alo] 7tAaFe] #2
Ab27)e] g £4ke] doju} A EAd o] viehdeial 3y
ov} Zhang 9 Lindup (1993)% cisplatine] ] Al
I #¥ glutathionee] FHAs 3 AIAA A 29
Stszh doju} wistgH oz AEst &399I 8
o ' :

g FAkar|e) 43 AP 4| APeY 5
Aol g @e dF Asst 2] 9l Perry &
(1986)2 1AM E S¥A Fejaar]e] Agoz 9
Autzato] dojutn] A allopurinole]yt SODE F
oald gAY &4 AR AAgHT sy,
Oshima ¥ (1990)% ¥z AN alstase] &
Aol zrastd HH%ko] AR 9w, Pihan F
(1987)3% Mutoh 5 (1990)< ethanole] 98 $14st

EFL AfALR7)Y Aol o Aol7 gl Ogino
% (1991)¢ diethyldithiocarbamate® Foj&bd 914
o] gFgo] FHast SODS HA o] Fadted AT
&£AFo] Yojrdeti slgjom, Terano 5 (1989)3% Ta-
keuchi % (1991)2 indomethacine]y} ethanole] ¢
3 PAE FejAtaTlel o8 DA AR &S
allopurinol, dimethy! sulfoxide % SOD9| F« =2
e A AR N Sl s

ol Mzbe #A P A AL AL, fE
2719 Q@] HEEALE Y27)% cisplating
3l Ao Ee] A4 P deto] LT YAl G
uld HA Eo)A Vehbe geA dste} fejatay)
)5l Al E A9 SODE F48 ¥ cisplatin
of 93 A& WAEe YA wgE vz FAs] 4
ste] #F e cisplating Foist ¥ SODE HAA3
I cisplating Foi3 F A7 Fel g2y HAd 4
Axe] H3E AR L2 FAsA.
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AYFERZE TUT AN AR (ks34
2)2 A A% 200 g 9] 237%q §4 Sprague-
Dawleyd A% AMgslgion] AR5 Holg 22
AR FFee

AYEEL g 2F, cisplatinFo] 23 SOD A2 ¥
cisplatinFe 22 1} g% YA A7E 8L
2 6A17h, 12417, 247 9 3 ATz AR
3 A7 AYFES 4 6712 E AHaH

Cisplatin Foj 79 Hjz2de Ad AdeE 574
W FAgE o A=, SOD AAAFE cisplatin
Fo29 x2S SOD FA4F 8A|zke] AAst o 3
AN, Cisplatin FoFl& 37 AF ke?d 6mg
9] cisplatin (abiplatin® Abic Ltd, Netanya Israel)
< T3 oF AEFE HAe] HAFE HEIUL,
SOD HAAF cisplatinFe} #& cisplating FJ3}7]
2A17H4 o) 217 A3 ke 15,000 unit?] SOD (Bovine
kidney, Sigma. St Louid U.S.A.)E B/ Fo35

+ cisplatinFe 23 22 oz AFE &3
g}, A& 922 ZA Millonig's phosphate &
A (pH 7.2)22 93d 2.5% glutaraldehyde-2%
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paraformaldehyde &¥de] 30% %<t 7A3I4 .
2% 349 2A4E 1mm’e 7|2 AR Egeo]
oA 2 WA 447k 238 o o] F 54| Millonigd el
2A1 7 % 1% osmium tetroxide® TAsHT},

g4 alcohol-aceton FEAbol| wha} A}e)slaon
Epon 812¢] Xnjsled LKB III ultramicrotome2 2
600~800A 78 2R L WS uranyl acetate
(Watson, 1958)2} lead citrate (Venable$} Cagge-
shall, 1965)% o]%F d4d F HAZLE HAA¥EHA
(Hitachi H-600)2.3 #a3lg},

dEzd o
1. BYUER

Az 287 ARAA HHAZE g4 A8 o
Aol F2 HAs= 98] A2z FAFINE A4
4~5um® EFHs 739 do] FAHYR, dFH9
A ZANME HAZAA FAHe 2 vepte AEZHA
@5} tubulovesiclee] FEEFIT. A2 WA HE Y74
oA F3 FL BAY L 8 T2 VMR
ol wAHEE/} ddew AAE oJ2ZEL 44
e AZ HAFAd MEGA A2 o] vie}
ojt}. Tubulovesicle2 M EWA3 F4e) 9J= o
38 d49) tubuled} vesicleZ FAHW 18k
A F2 A27Ae e e AHAe 79
L2 3oz Ao 1um eI, EAHe2 AX
U g4 FESYen 7AW AYstA 2EEE A
HA§ol A

ZogANge 227 Ay e Jewa
SN AA TS Golgidles HFHA) dstch 3UAY
< AER Ao 2xHYLH FJAFE o) FE A= SUA
o (Fig. 1.

2. SOD Foiti=+

b TN
Hr 2 tle 2

el

il

SODE Foi% 228 97 WAZINE G5 4
3, tubulovesicle, AEZWA A3} vjH 2 So] e}
ow G223 fAs REY (Fig. 2).

3. Cisplatin £0{#

Cisplatin Fo] 6412 7oA 23] YA ZfA

£ ol odAe] AFHel 3o Asp Vet
3, #FYAZ (perinuclear cisterna)7} $&5eo] &
BAYA Fpon, ARAE Yy} AR RS
YT, BFAT Y2 Qo 2XE EFE bl &
Aoz 233t d (Fig. 3). Cisplatin ¥4 124]7F
AN UF9) WA ZAME AA Fehrh 272
sgon, ARAGNE AAS) FURYAY F2o)
2R gald, ARAZAY AAUES Fasgt
(Fig. 5). Cisplatin o] 247t Azpgo|A 812 o
AZANE ARQANAN AAZo] A AY AT 8E
A ghsken, 7)Ao AANUES} AN FAHYT A
/A4S TP dGAAL Sa27} e
(Fig. 7). Cisplatin %« 39 AstzolA 92 WA
ZoHE AGA 9ute] B, AAe RAYE
7 Arsgon, 222 TgAY 2X9 QA EH
AREE AAZ JeT Sa4d7 BRERY. 2
23, d9 $Ixe) 22YHY AL Fheke s 2
F2E 7 A EZE Jehgo (Figs. 9, 10).

4, SOD MX X% cisplatin f'jE-onI-fr_l

SOD AAAF cisplatin Fo 647t AZA 23
o] HA EME A AN AR So] BEFaign o
3 7149 AAYES} Fastgon, s gRAR
ARAZ ertont e 272 H4Y 22T FAI}
A #2540} (Fig. 4). SOD AXAF cisplatin 5o
1247 Az A 879 HAZAN AHA L AFRA
o] 22U T 7|9 AAYES} Basigon 9
ol B39 AAs} HRHUD (Fig. 6).

SOD HAAAF cisplatin Fo 24417 A}z A 2
A9 JAZAME ARANAN A S0 BEgsig T,
7149 AALES} Fasigen, S Az o
722 Tyt 2XE Yepd (Fig. 8); SOD A
HAAF cisplatin $e] 39 ARZAN BF)¢] WAz
A AAE AEASe] Gz ddaEgn A AR
=7} ZAasgoy, & AXa )R Q2 &
ApatA #A= 9 e} (Fig. 11).
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Cisplating Wgdael] dEelr|st d27)7} 49



318 Korean J. Electron Microscopy Vol. 26, No. 3, 1996

e cis YA AR AT FAAZ o7 Fho
g ARREA AEA, A 2 TE, AA, IR
L3 AAF N7 B s AFHLE AMLET o)
(Von Hoff %, 1979; Kantarjian %, 1985),
Zwelling ¥ Kohn (1979)-2 cisplatine] DNAZ$}
strand A}e] &-& strandWo| Z{sle] DNA A&
AR AERLEE At Feh4E YehddT 8
don, Azumi % (1992)2 Algte] $IQMH| XS wioFst
¥ cisplating A MEF71F P79 Ade] o
o A2FA 719 Fdo| doldrii %I, Murata
5 (1990)2 cisplatine] ¥l DNAR A& o] g5t
AZFo) 508 AE T} sl Aggarwal (1993)
& cisplatin®] Fo¥ Ae] &) FEI} g AeolA
7Vr8l el cisplatin®] J2FA7E 4712 2 2E o
-diol&e] Hw A A 283l oxidative phosph-
orylation®] hgo] F2s =2 ARRIA A ATPIA o]
AAH T Zfol 2ol WEH, sFHEe] tasia o
oA o] Foll Fejsle FA FAJo| A A EA
N 23 JEFole 5527} Foetn 43449 71
Z7}5bm A ZY thiol”]7d 7tA8d T g,
Gorden¥} Gattone (1986)-2 31# ¢ 5.5 mg/kg
cisplating Feishal 14} 715a), WAL A
Aot 2FAN o AE Fgo]-29 AFOo2 A RN
WA s = w7t &AL Al 9 B8 o] ¥
Qlolzti 3¢ F, Kameyama Y Gemba (1991)&
cisplatinel] &3] & AAS] A} AW glutathioneo}
HaE T dgel2d el At sigde}. Choie
% (1981)2 5mg/ke?) cisplating 2o Fof3d
FAFA AT WA L8, & HATelA A
s Ee] FHALg FAHEE S AR 2 F2e A (crypt)
o] 7k AT oA AL IFA A3 gtz
st on oA T X SolA 7o) Alsid e
3lgie}. Chey ¥ (1988)-& cisplatin Foi & 49} 2%
A Z%9 A7AT BA (myoelectrical activity) o}
AelHo] gt Ze 2 APHE dFEF] doutT F
motiling] H3E A ¥ FTEI} dojdtt 3%
o} 28t cisplatin®] A XW #}4o] 2 7] (free radical)
o A g FAFELA T B ETHE ofFA
v, Auke] #aksiel #o) Qlg= Kt QlH.
Dedon# Borch (1987)% cisplatine] catalase)

thiol7] & Ag3le alkylation A)7|™ F4 846 44l
g dt¢g 2, Sadzuka F (1992)2 cisplating] So
2 379 7+ 9 AAHA catalase, glutathion per-
oxidase % glutathion S-transferase®} #AJo] A
8] 7148t 2 Cu-Zn SODE A& o)A Afo} 7tasid,
FA7} A A2 FAEE doAe FalAu 4k
A Eae] GRS AT ARHE7) (free radi
cal)¥ B34S F/MAA AR FJAE goqldn 8
et

Wachowicz % Kustron (1992)2 319} &4 u)
oo A cisplatine] glutathion peroxidase?t SOD2
4L 3aAA Adte] FHAtlE 22 malondialde-
hyde®] o] Z7}893 84903, Cho®} Cho (1993)%=
5 mg/kg®] cisplating Fof e Y ApAdA
catalase®} SOD®| ZAZIAR Afubg7]e] o] &
78] A1 EAd o] WA ST a-tocopherold} dimethylth-
jouread] T2 AFAY HEES HAAY £ Qo2
slgch. Sugiyama = (1989)2 cisplatine] 93t A%
Ao A1 A Y 713 52k glutathion peroxidased] &
a2 Aozt kst A7 £4ele &3
selenium& 7 Foidlw glutathion peroxidased
Aol ksl AEA o] FaddT 3T, Torii %
(1993)2 WEF H o 20 mg/kgd] cisplating EJHZ
Foist 60 F ¥, 7+ 9 AAA Aue] HAkgst
o]} thiobarbituric acid HHEAEAe] Z7isic
g2 FAle g3l Yehe oA 2 FE WAL cis
plating] 2422 3HAE zH49L7]7} enterochro-
maffin M| ¥F ECHEXE& A33ld serotonineo] ]
Ho| dejipe ALz Feukdrle AAAMY N-(2-
mercaptopropionyl) 9] Fel 2 odfe] 7bg3icta slg
o

T AXA YA A, o] A A2 F
A, ZY8A 53 wgste &8 9273 SODd 93
o Yr}E = A (Freeman¥} Crapo, 1982)23 oA
wSAARAY) E2 fEjAkAT) e dele sty Hgt
$Ako] deojdtls ¥TET 9lr}, Schoenberg % Beger
(1993)+= 58 ¢ AFF2 234M Feakrr)7) 94
53 phospholipase A.7} #43sle] Aupe| sparsis}
prostaglandin R leucotrien®] A o] Z7}3}A =,

SOD, catalase, dimethyl sulfoxide, allopurinol,
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deferoxamine 59 Fo2 o3 Ale] of3lxcim
319gen, Mizui § (1987)2 alcoholg #Fe| Foist
o xanthine oxidase?] 2}422 A H superoxide
anionel| 9]3}e] A HAbEI}E dejut HAHT EAe]
o}7|fetx 39w}, Ogino ¥ (1990)2 dimethyldith-
iocarbamated Fo{ A9 ey 247 AHF
Cu~Zn SOD2] 4o} 74ty FLYF7} 52% A=
zrasi Jehe] FYo] AA freads)rt wAsER
H o] A7t 2 819X, Vaananen % (1991)2 indo-
methacine] & HAHEALE TFFA TG f2)
ukg7le] o8k A22 superoxide dismutase F&
catatase®] o2 &4 AT} 2tAdCT g

% SOD¥ superoxide aniond FAR:EAZ W3
AA AZRIFAM A2 FAEAE HIsle FASIE
2% 2 LHTEE EAFe] 38,0000 HEA
o] £¥3lx= Cu-Zn SOD, HAgke] 80,0000} A
Aol £EX3E= Mn SODS Al Ee o] HE3l: wHA
%9 SOD7H Sle®f 2 SODS| Bl Mz arh el
452 3152, Mn SOD¥ chloroforme]y} ethanole]]
98], Cu-Zn SOD¥+ cyanided] &3 &Alo] 7t4sl=
Aoz A 9low FEoM SODS ¥EFe 7} 4l
A, A%, AL, H, ¥4, 93, As, 3, A3,
FAA 9 29 £22 vehdvn yw (Weisger
9 Fridovich 1973; Fridovich 1978; Zidenberg-
Cherr %, 1983; Davis 5, 1989; Izokun-Etiobhio
%, 1990).

Inoue ¥ (1989)2 SOD7} uhg7)7} Ze} poly-
(styrene-Co-maleic acid butyl ester)$} +%2%d
FE=AE wHEe] Feisid % albumind} Ajsle yt
W7 6412 HERHT H2m, Oka 5 (1990)
A-7ol= SODY X7} Aol fejatar|d] miztsiA
vh-$-gho} sl 319l 3, Naito 5 (1993)2 A %elAM 4
kol A7) FHF- SODS &Ale] s+ ¥ A {7}
& Al7lel SOD2| #Ado ot AY2 Aol SOD7t
83 9¥2 93 4

£ AQME 48 A5 214 cisplatin Fo
F g 2N A A WSt 32 dedon oA £
of 12A41zke] AHFFE AA L 8o AR ¥
ARE AE velgort, SODE AAA3F3 cisplatin
& Fosid A A M dorie #iste] Axrt Fast

AL, HAHA T oA LA e AFHA gdghe
o &3a4e Fdx FAPH. SOD HAAF
cisplatin Fof 12A]12t A7) HA=HE A A L2
£AF2 cisplatindl] 28| catalase®] #Ale] 74dtd A
EoAM FAErLrt FAF ] Ao] w3 Haber ¥
Weiss HH§ (02" +Fet*++—0,+Fe**+, H:0:+
Fet*+— ' OH+Fet**+OH™) o] dojuix ojd 34
e WALl o3 &4de] ded ALz SOD7}
BEAFATIS YAE dAAE RedR 25¢ 4
A=, o] F 2442 % 39 AHAlel= SODF AAA
T A5 ARAY &4 A= Ay oe 84
< o7 gale] B3g wie} zbe] cisplatine] SOD| &
RS A 2oz M e frRAlaT)E TR
SOD7} HAMA &S FA7IE A2 AR ¢
AR, =, cisplating 28422 ZHA w4
7} 37184 HI SOD%E superoxide aniong HAs}
= FAo|2E SOD7} cisplatine] & 52-4-& <3}
MZ 4 glekE 7L cisplatine] catalase ¥4 74
¥ o superoxide anion®} ¥4< FA3e HAst
UE A= dAHY oo dilox o A7d &
187t 9le ALE A4dd.

o)) AL sl SOD7} cisplating] 2422
MEAM FASE FelAa7lE HAIA cisplatine]
st JHEAA dohrte v FEo HEE 7F4A)7]
2.2 SOD7} cisplatine] 2% M| E&3E A71E7
22 Azl

g E

A AgEFA7t ¥ A2 de] 2el:
cisplating %4, 4371 24 P Wold &4 ¢
dogs oeg FA9 LHe fEjikirle o3 AL
2 139 w7} glet olo] Al dAatstas<) SOD7}
cisplatin®] zhg-ol 28t AAPAEAA n|4FZ W
sto] &g vl eje} AR #AF el AF kg¥ 6 mg
9] cisplating FE FoI3l41}, 15000 unit/kge SOD
£ Fog H cisplating: F48 o& 6417, 12474,
2477 9 39 AHF YA 228 "I 2ES
Azst FRAAE A o2 Haspe] o3 e A
£ 4+
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1. SODY] ©EEciz} WAL Fein Wajel 93
£ A4 ek
2. Cisplating $oi& 879 JAXAME A3HA 9
ez BRAHAL ALAFo) FAHAAL F F
257 g9k ARIA 712¢) AARES} Fady
on dutol ALY wASe) FEl Y4W
AFAE BA99T, HE/AE Tghale st
WA B e S2AE B 4 lsen 9917
dM 2 227} 2=
3. SODE AAA& ¥ cisplating F3 379} ¥
AEANE A7) ahet AJAE elrh B
A A4S BhHAUT AR A
27} 7;}_,_3]-951 o, C1splat1n Fo 39 73 T3]
£ A}%ﬂlaol i AYHP o} B A EL| B
e RNz SAs BEHe
o4 A3tg st SOD7 AA ALl B
= c1_sp1atm«] EAL ZJ'iA]?]‘- Aoz Az
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FIGURE LEGENDS

An electron micrograph of parietal cell of gastric gland, control rat, Intracellular canaliculi (IC)
with microvilli (Mv), numerous mitochondria (M), tubulovesicles (Tv) around intracellular
canaliculi (IC), rough endoplasmic reticulum (r-ER) and glycogen particles (Gly) are seen. Bar
indicates 1pm

An electron micrograph of parietal cell of gastric gland, SOD pretreated control rat. Intracell-
ular canaliculi (IC) with microvilli (Mv), tubulovesicles (Tv) and numerous mitochondria(M) are
observed. N, Nucleus. Bar indicates 1pm

An electron micrograph of parietal cell of gastric gland, 6 hours of cisplatin treated rat. Dense
euchromatin, irregular shaped mitochondria (M,), mitochondria (M), rough endoplasmic reticulum
(r-ER), lysosome (Ly), tubulovesicles (Tv) and intracellular canaliculi (IC) with microvilli (Mv)
are observed. N, Nucleus. Bar indicates 1pm

An electron micrograph of parietal cell of gastric gland, 6 hours of cisplatin treated rat with
pretreatment of SOD. Mitochondria (M), irregular shaped mitochondria (M,), tubulovesicles (Tv)
and intracellular canaliculi (IC) with microvilli (Mv) are seen. Bar indicates 1um

An electron micrograph of parietal cell of gastric gland,. 12 hours of cisplatin treated rat. Mito-
chondria (M,) with dilated or indistinct cristae and electron lucent matrix, rough endoplasmic
reticulum (r-ER), glycogen particles (Gly), tubulovesicles (Tv) and intracellular canaliculi (IC)
with microvilli (Mv) are seen. N, Nucleus. Bar indicates 1pm

An electron micrograph of parietal cell of gastric gland, 12 hours of cisplatin treated rat with
pretreatment of SOD. Mitochondria (M), mitochondria (Ms) with ruptured outer membrane and
electron lucent matrix, glycocogen particles (Gly), tubulovesicles (Tv) and intracellular canaliculi
(IC) with microvilli (Mv) are seen. N, Nucleus. Bar indicates 0.5um

An electron micrograph of parietal cell of gastric gland, 24 hours of cisplatin treated rat.
Mitochondria (M.) with dilated or indistinct cristae and electron lucent matrix, mitochondria
(M,) with a few cristae and electron lucent matrix, whorled membranous body (WMB) including
cytoplasmic matrix, lysosome (Ly), glycogen particles (Gly) tubulovesicle (Tv) and intracellular
canaliculi (IC) with microvilli (Mv) are observed. N, Nucleus. Bar indicates 0.5um

An electron micrograph of parietal cell of gastric gland, 24 hours of cisplatin treated rat with
pretreatment of SOD. Mitochondria (M), mitochondria (M;) with ruptured outer membrane and
electron lucent matrix. Mitochondria (M) with a few cristae and marked electron lucent
matrix, lysosome (Ly), rough endoplasmic reticulum (r-ER), glycogen particles (Gly), vacuole
(v) contained membranous structure, tubulovesicle (Tv) and- intracellular canaliculi (IC) with
microvilli (Mv) are observed. Bar indicates 1pum

An electron micrograph of parietal cell of gastric gland, 3 days of cisplatin treated rat.
Mitochondria (M,) with dim cristae and electron lucent matrix, mitochondria (Ms) with ruptured
outer membrane and electron lucent matrix, mitochondria (M) with a few cristae and electron
lucent matrix, rough endoplasmic reticulum (r-ER), glycogen particles (Gly), lysosome (Ly),
tubulovesicles (Tv), large vacuole (Va) and intracellular canaliculi (IC) with microvilli (Mv) are
observed. Bar indicates 1pm
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Fig. 10. An electron micrograph of parietal cell of gastric gland, 3 days of cisplatin treated rat.
Mitochondria (M,) with indistinct cristae and electron lucent matrix, mitochondria (M;) with
ruptured outer membrane and electron lucent matrix, mito¢hondria (Ms) with a few cristae and
electron lucent matrix, degenerative mitochondria (Ms), lysosoihe (Ly), tubulovesicles (Tv) and
intracellular canaliculi (IC) with microvilli (Mv) are observed; Bar indicates 1pm

Fig. 11. An electron micrograph of parietal cell of gastric gland 3 days of cisplatin treated rat with
pretreatment of SOD. Mitochondria (M), mitochondria (M) with dilated cristae and electron
lucent matrix, Golgi complex (Go), rough endoplasmic reticulum (r-ER) tubulovesicles (Tv) and
intracellular canaliculi (IC) with microvilli (Mv) are observed, N, Nucleus. Bar indicates 1um
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