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apoptosis

A transmition electron microscopic study of the effects of Bax protein on hepatic lysosome and its role in

By: Raji A.R. Dept of Sciences ,Faculty of Veterinary ,Ferdowsi University, Mashhad. Iran and Yamachita, K. Dept.
of Anatomy, Facullty of Dentistry, Tokushima University, Tokushima, Japan.

Living cell die in two ways: Necrosis and programmed cell death (apoptosis). Necrosis is considered as an accidental
death of a group of cells in a tissue. However, apoptosis is induced by a variety of stimulating agents (viruses,
chimicals, etc.) or is programmed in old or embryonic cells. Apoptosis develops as the result of two intracellular
pathways: Mitochondria and death receptors. In both pathways a group of protein compounds Bax proteins affect
mitochondria, lysosome, endoplasmic reticulum and Golgi apparatus to induce the release of caspases which in their
active form induce apoptosis. This study was performed to examine the ultrastractural changes of lysosomes invitro
at the time of apoptosis .At first lysosomes were isolated from liver using ultracentrifugation, then these agent were
exposed to Bax proteins at different time points. After fixation, processing, bloking and ultrathin section, the samples
were imaged by a h-800 Olympus transmition electron microscope. The ultrastructural changes in lysosome, induced
by Bax proteins were membrane shrinkage, granulation of the matrix and the rupture of membrane. This study defines
the morphological feature of the changes in the ultra structure of lysosome during apoptosis.

Key Words: Bax Protein, Lysosome, Hepatic cell, Apoptosis, TEM

e

Shord) S e Jolge 13U S aS gl 050 U grb Wig) S D90 4 (S Glige 5 Sk 00l (55 ja0l S e
0ads (3,40l 5 5 ye S0 (695 4 gy et Ol 5oyl coenl cde ay aSazdl o slasl il oo - lo—g s

O Szs8 ol (el 6o sl Slandle Dl pois addllas 4 (hge p0 0l s G b VAYY JLo s Kerr
WYIHE o 5 8,8 oanli | s ¢y 455485 5 4 (505 oS50 (i 5 oo €Lt 5055 e 5 Ll ol
O+ )i, JelS |, Sliios ol VAP Jlo ,o Horvitsy V4A- Lo

318 5l a5 ) 5155 e it o 355 o ezl St 2 00 532, adle S pm b o 3 Sl
Ak (o 00,5 g, ¢ yiS oSTe Y Chromatin condensation (y.5leg S o o512 - ¥ (Cell dehydration) Jslw
Apoptoti ) Sis gl pluxlas T haws 5 Jokw ol Do - 0 Karyorrhexis ai e o 4S5 a5 -f Pycnosis
OV Wgyi00 et 5 plor ol Lstadlag b 5 (8L slajley Slo aliwssas a5 (bodis

5 e i psboas Bax ol &y (s n Sl 5 00,5 ST L sl oaisS £9,5 Jalse 4 ses oo (Lt Sligis
Lo rrlS el i ol &b 5 (40T et Y 59 oy L5 D€ Syt (505 33T 5 Lep 05 e s 5 31,
g 4t g Jobo el 236 L lagalS cnl g wigd so (Caspase) sl sleos 5l 0 Ll o 5 (agsied S Cmitinnns)
OV V) W oo 00 (5325 aolip Syo a5 Slanslo Slids 5,0 el Jsho S5l LU

(5515 oS5 5 Sonligl a5 dgngiaied oo Jobos 515 (el ) a5 o L Y-V s joFerri olavios
Olti 095 51 ol slagewly s g3, aali p Sy 0T b 0 a5 il _n olaidl glaoni 15 gl)lo 545 3l mla s o
Wlazs S )15 Bax ;b co a5 1, hes 05 lesssid Sl L Sl i a5 gaod o1 s Lo Guios ol o 1) (F)aims o

el 28,5 18 ilons az g 9550 Joke

o2 18 (o) 2 9,90 TEM s

4SS ol g Jlowu bl jo 1y g as aiBo Ve sla ((onal i
Voo epm sl 0305 5ok il al> 5o 90 01, Al (6 aalo el
o,bgo |y gl (55, mole i wd (0,5 lax (gl ) aado Ve Do 4y
al> o cpl 50 08,5 Sei lw aBB Ve Goeas Ve 1pm Ly

09,5 ¥ a1 Log50) oo Wi iz ialosT algl (sloil 5 L)

Sjbe g gy

OB (P9 g9l
Ll g ol |, U S, dawli sl S5l oge sa—e O laul
egatte sl Ayl ;5 5 2 )L el oS alolddly g a8 039,15 L,
sy @ ol 1T Gy b a3, Siednsed oy olier 4
502) S92 i 5l S Sldghw 0)lns b oo S A egasie sleigla



1 g a0l |Gl Jgdoe al g ay 8L 5, S o Fixation : _)
ARVRVIE

Vo /) 8L lawd b as e ¥ :Washing - ¥

Ve /Y Jglo yo cele G - Osmium - ¥

A fAe I — 1D+ i 4 JSI 5l eolizsl | Dehydration ¥
4i3s 0 alols 4y LY al> e e 7)o e 780 -

8o O alols 4y ad e Qy) Y -0

H$LeSal J3ls 50 59, ¥ o 4 ] » aigas pols I, SsEpon a5 7
Dgd oyols s eolel 5 s MalS Epon sleSols b ol Sl az o £+

@ () Db gblie) e g0 -V e+ Culs 4 3L sledp 4 - ¥
ooledl ais sl oolinal b g pgig Seual il alog

e ST 59, p ladiged (3l 13- A

Oy g Syl b diged (el 5,24

Ol 3 (539 7SI o 58ang Soro b 43 lgog 55 anllas g ol )«
P39 Sladiges 5l pglal dgs g Voo e Ve e SleiS 5 L

z b6 g wlualiv
4otd 03,5 55 51 $97 8 g Soo sl SltalesT plowl 5l ey
Bax oloS 55l as vals sl diges o a5 ol lis alols> Slaalin 5 3o )8
a0l Jolds aS azily el lessl Lpojgd iS85 ounis ool il

o Bax (555 5l dalllae

(-EDrSa L.

Slo clis 5 el anj 0olo b (ol Slewgio il =) oyl 2 guad
Vver SladS )3 (aall og,5)

b 03954 NL

Skl jo Blo 5 ey jobas 5 lajgsed elas 5 pi5) Loy jo e e,
() o)Lo..f: J.w..aa") OSg2 LQ)‘

oo ol laejand leislw o Sl caliee slpls; o Bax 36 L Ll
oS s> losTelce 05 i o003 Y o)l pgad ;045 jghilen o5 0o )5
oaipd i aS cul ol 3529 LA diej oole ;o g oui plaiali g
o Ju:L\ < Le[45)5).~] J..>L) A oslo 9 elie 3o 4.J9‘ U'J:’.’:":"

J51s sldgil 5 LS id) ankad dalad 4o 0ole « Bax , 30 ymol38l L
RPEINID et g lax @0 51l leegjasd eltd Y 93 5 (pgj95—]
(Y o)l.c...i';

U1 sl S o ess b & ges 3l solaws jo a8 35 Al e (3] 4o
g ol o BT Lpogaied S5 e el 10 5y g by talii pgsisd
(F oo yi9) 5 (g0 5 ol J lmiosed 5o sl 5

8,5 1 5Bax 50 o a5 sloeg)gid aine; oole gelié o &l s
A..cl.:); gffo MT}B Lr.‘c)é LQA)}}J ﬁBaX p.».aj._,....o ).»..)U oD Ul—‘““ BTV
s5b b as cl spps (g ,0iS g oole ol b aiilen) 0900 i 55,
5 L, g3l ceely g 3131 p395d J21o Slemn T il (S0b 5 39— »Bax
g oo dld Jlo elas

5 Shord) Gilisee GloS e il b oS sl ol St o3l lalllas

Jsbes J5s o Bax (o555 ol 5 b ol L g ldsbos 0 oo 5 s
153518 5 Gy Sgiales cyas ol el 5 45808 5 lgy S g 55 52 Slgo !
ouuds Lo ,ouS s 51 (Apoptotic Inducing Factor) Jeluws <5 e saisS ol
S yo el 395 S5 et 3 mslS 3l 0,8 Jld b lso il
(F F)gd oo Jobw onls 53, aaliy

b b Lo jaiSgie 550 ogdle BaxaloS 5 as ols lois Lo oladllas

Ao 00lo 3 00 2 tgLitd) BAX 13U 5l amy pgjg5u — ¥ oyloid 5 gua
Joils5: G o5 L 1Bwes (Slocblstis
s M}b} ol asil: RER

756 Leogioid (595 2 1) losle gd 45 sl 095 1023 pnnds
55U Ll a3 V0 0 slesle; jo 1, Baxas pg0 09,5 ¢ puola
w5 JHle (bl psd 5 ol oS sle aiges alolidl 5 ool
2055 0ol (ool i (5 Sl Sy ;Sioo by &1 (s
556 5 poserd slo e s3lu lazr g as 4 b ye Jol 10 pled)

(23,5 plosl 51560 olKiils (g5lug ls 0aSiiiils ,o LT » Bax

Swilw g Gegh o



WAY Lo &Y o)lots

askid dio ooko g 49 30 olS sLid) BAX 13l 1 iy pgjaied = ¥ oylacd gt

Jy'l)f: G |°}5}.‘:J: Il XQ\AN.X. (a=lad

oo o)y sLid 9 J515 50 Jgil S (g9l 9395l —F o Loy g
a0, p393: RLx 9)B++eX SloiS,p (Bax 306

ely g 0ot loojgsd dicej oole g el ,o ol el Lodn s loojsd 5
3 eSs el 0925 el @l ol g 00 (o395 (Slamr 3T ool
D3 (o0 ok Sye o £958 5 Joho o Slele Dl s

oolo oyl aS ooly L s lgs ,oS gie o Bax ol 36 L alaly o ol alllas
Sl 5 9 UL ol SUls (6,08 g clis o Slymss olxl
ATIF 4 € pgSgulaw pod oyl cel b ol 5las ol elsé cpl jol,

Ao 00le g lgmgierd Slaz 1o ou i oboul Wl ynss ca i plodl Guiss o
- Bl piosd 9y €A Ll alie Bax ul e

Jio Jsbo J3Is LU, Ko Bax 56 aS ogd o olpaig &1 50
d,..a:u w‘ C.IL».I as é}w Ls....v)).‘).».l ;&M%?&l ASu.w 9 6)15 oK i
5 S o0 SoS Jolw S 50 00l (63,400 5 F o (SlpennndlSe sl i 4
S e 3l g caBgie | LT ypuaslSe cpl calis b Sooy sl jo olgn sl

25 & pSslz ok oads (552 )40l

eolawl 8,90 2ol
1- Anttonsson, B., 2001,Bax and other pro-apoptotic Bcl-2 family “ killer
-proteins” and their victim mitochondrion. Cell Tissue Res.Dec; 306(3):
347-61
2-Bursch W., 2001, The autophagosomal-lysosomal compartment in
programmed cell death. Cell Death Differ. Jun;8(6): 569-81
3-Ferri, K.F., Kroemer, G., 2001, Organelle-specific initiation of cell
death pathways. Nat Cell Biol.Nov; 3(11): E253-63
4-Gross, A., 2001, Bcl-2 protein: Regulation of the mitochondria
apoptotic program. [UBMB life. Sep-Now: 52(3-5): 231-6
5- Horvitz HR. 1986, Genetic control of pragrammed cell death in The
nematode C. elegans. Cell. Mar28: 44 (6): 817-829.
6- Kerr JFR. 1971; Shrinkage necrosis: A. Distinct mode of cell death. J.
Path, 105, 13-20.
7-Reed, J.C., Juugensmeier, J.M., Matsuyama, S., 1998,Bcl-2 family
proteins and mitochondria. Biochim Biophysics Acta. Aug 10; 1366(1-
20): 127-37
8-Tsujimoto, Y., 1998, Role of Bcl-2 family protein in apoptosis:
Apoptosomes or mitochondria. Genes Cells.Nov; 3(11): 697-707.
9-Van cruchten, S., Van Den Broeck, W., 2002, Morphological and
Biochemical Aspects of Apoptosis, oncosis and Necrosis.Anat.Histol.E
mbryol.31: 214-223
10- WyllieA-h, Arends M.J, 1992; The apoptosis endonucleous and its
regulation, Seminar Immunology, 4, 389-398.
11-Zimmermann, K.C., Green, D.R., 2001, How cell die. Apoptosis
pathways. Allergy Immuno.Oct: 99-103
12-Zimmermann, K.C., Bonzon, C., Green, D.R., 2001, The machinery of
programmed cell death. Pharmacia Ther.Oct: 92(1): 57-70



