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Summary : Adrenodoxin has been reported to be heterogenously distributed among
the mitochondria within a single parenchymal cell of the adrenal cortex by a pre-embedding
immunocytochemical method with horseradish peroxidase-labeled Fab’ antibodies. Using
various immunoelectron microscopic techniques, I re-examined the distribution of
adrenodoxin among the mitochondria in the parenchymal cells of bovine adrenal cortex. By
post-embedding immunocytochemistry in combination with the protein A-gold technique,
gold particles were seen on all the mitochondria examined in the parenchymal cells. By
non-embedding immunocytochemistry (immuno-cryoultramicrotomy) in combination with
the protein A-gold technique or a peroxidase-labeled streptavidin-biotin method, all of the
mitochondria examined in the parenchymal cells were labeled with gold particles or 3,
3-diaminobenzidine reaction products. By pre-embedding immunocytochemistry examining
transverse ultrathin sections prepared from cryostat sections, the mitochondria in contact
with the surface of the cryostat sections were stained at a higher percentage than the
mitochondria within the cryostat sections. These results suggest that adrenodoxin is
distributed homogeneously among the mitochondria within a parenchymal cell and that
mitochondrial heterogeneity is caused by uneven antibody penetration into mitochondria in
the pre-embedding method. Within the mitochondria in the parenchymal cells, adrenodoxin
was stained on the matrix and inner mitochondrial membrane. Adrenodoxin was also
stained on the round and electron-dense intramitochondrial bodies, which were often
observed in the mitochondria of parenchymal cells in the zona glomerulosa and in the outer
layer of the zona fasciculata. By quantitative immunoelectron microscopy, the density of
gold particles on mitochondria in the parenchymal cells of the zona glomerulosa was two
to three fold lower than that of the zona fasciculata, while that of the zona reticularis was
similar to that of the zona fasciculata. The merits and demerits of pre-, post-, and non-
embedding immunocytochemistry are discussed.
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A P-450(SCOZ L UMD, TBADF b7 v — & P-450 58

BIE LT\ 5, Zhb o P-450 I i3 A bR IR O 2 E
Biekb, s ravFY7TREETSEEATL, $7m
V= AHFETHEATRD BT Lo TnAHY,
7 Fv / F¥ v (adrenodoxin) ¥, NADPH #2567 ¥
v/ FFvv ) &2 & —+¥(adrenodoxin reductase)ic
EEINLBEFEZRY, S bav ¥ 7BET S P-
450(P-450(SCC) & P-45011AN I DBF R EET %
BEEER R - TR 02, P-450 OBRMEE(R T ¥
CKBRALRIS) DRBCNBED & v A2 BTHBH. T v/
F¥o Vi, T8 22,000 L4 F v ORIBREE LTHEY
Y —ATERIN, I bV ) 7THIZIEW OB
W<, 2FE12000 5L v DR VA2 Bl
THBET A L oo T 5,
EEBSFOMBEARELMS L, MsEEDE
niE, REBTEHGEIFET S, AEBTHEMEGE
13, MRS EE TR MRS DR A DRI E S,
B, BCHENETHILLVIEFEDL - T3, &
BEEFEMEEICL, KELS S CIBEOTELDY,
FhZh, SEEIR A (pre-embedding )9, SiEH L
5 % (post-embedding )9, 4 & # % 4 ¥ (non-
embedding ¥ » % \» 12 immuno-cryoultra-
microtomy)? & Xi¥h T\ 5,
TRV FFYVvEREDTLEDI + 2V FITAHP
-450 BEEER, T 7ndb b P-450(SCC), P-4501143), 7

FU/ Py BICT PV PRy vV ) F7 8 —¥D -

RAECBI LTI, 4 B AR E TR - O e
= (pre-embedding B2 X b, 3+ = v ) 7HERLE
EL, ¥, AR—HBAI =2V ) 7T, ChblE
FERBLELLDONDLE o EERVWbDET, %
DEEBCE T b2 v F Y 7HETARE—k(heter-
ogeneitIC EA TV B L WHIHRE NI AT
BN B 7 — 7D pre-embedding HiC X
9, P-450(SCC) & P-450QA1)WBE L CBIED § b = v
FY7EEMD a2 v VY 7TRICEBRBIZEV T
Eb, 203 bav N 7THECET AEETFEEDONR
B— M DFEAE B BT LT\ 510, pre-embedding ¥
REELT, HAEOBRBESEVEWI ZERDITFBR
5, ikl hEFELZRET S C LMK T, BE

ShIEERNTH, Bic: b2 P ) 708 5 cHE,
SAEO B0 BABCE T MR NEE TR, B
MEDOZEELBBR TS LB CEETHS, £0
e s ba v ¥ Y THBREOREDBENIL, pre
embedding IR W TR HHEL DD L Eh TV 5,
pre-embedding B2\ C, Z OHUEDOEEBER L b
BLT5coie, BEOESMERC LY HEVESFL
1T\, Fab’ ¥ oML, fealkrbifcuwsi®EN;
ERTVBEIM R, BEHICKWTELXTHHENE ) 2
BRI hB L ZATHS, —F, o 2BORER
FEEHEEEE IS\ TE, post-embedding E¥'® 1235\~ T
%, non-embedding EVICEWTH, § bV F Y 7E
BIEw L5377 e b — ALk 5BEBYHEROBRCY
WxhsoT, a2V ) 7THARR, BEcHEIH
B Eie BRHEREIUERIGHTRETH Y, FiE0R
BHEORBILE o 7o {EV, .
FEEX, TV FFyVvORBEETEMEECI S
REXBHLTWAREE, 0 tav ) 7Eekd
57 Fv/ Py vEEEOREH—EOMBEIL & Hic
D, BxOREBETFEUE LR VA LILLY, TD3
Fav R TROARE—EOERERETAZ Lt
To. REXLTHE, ThboBs0REEFEESEYA
WCHBME -7 v/ P2y v ORERER, B
CRER, FEBEREETEEEECL > THL.
Lo BB RBEABICE I AT PV FFyvymi b
2V P ) 7THEEBEDE T OWTRET 5 L3,
ZhZho BB TFEMEE R ORI EC oW T
BB,

M¥EE LUHE

Ehip & AEIRE T '

0 Loy~ (RFDDEIBEESFHLVAFLE, v
OFRBLIREMUAGTRE2S 0RO EIE %
Imm DEXTASA AL, UTFOEx DEEETO~4
C T 3~8MEZE L7, EEEIE, 1)2% glutaralde-
hyde(GA)-2% paraformaldehyde(PFA)-0.1 M B
w2 pH7.4(PB), 2)2% GA-1% PFA-01 M PB,
3)1% GA-1% PFA-0.1 M PB, 4)05% GA-2% PFA
-0.1 M PB, 5)0.1%GA-2% PFA-0.1 M PB, 6)0.05%
GA-4% PFA-01 M PB, 7)0.05% GA-4% PFA-0.21%
7 ) vE#-01 M PB, 8)2% PFA-0.21% ¥ 7 V) vE-0.
13MPB,9PLPREEKOILMBayEBRF+Y v
£-0.075 M ¥ 2 v-2% PFA-0.037 M B &% pH 6.



fExDREBETFEMSEEY AV v EIBRET v/ P+ v ORTE

2) %8 L7, glutaraldehyde BE (0~2%) )& L 2 )
VBB DOEINE, post-embedding ¥ & non-embedding ¥
CRTHREBEITITEASHEYRIEE b oot
pre-embedding ¥RIZ 5\ T, o34 0.06% O glutaral-
* dehyde INIC X - T b RAMEDOZE L WEEBHED b
iz,

post-embedding EIC W5 M, £ 05% GA-
2% PFA-0.1 M PB TEE#, 0.1 M PB T 1%KL,
509, 70%, 90%, 100% = % / — AV CRiAK L4, KB
g Lowicryl K4M B3 L, $MRBE % 4C T 3
AR\ ES &7, Reichert #: Ultracut E % H
TR LBENA Y=y 7127 ) v PTG, REM
M bERRE LT - .

non-embedding i i, Fic 2% GA-2%
PFA-0.1 M PB TE%EH, 2.3 M sucrose-50 mM PB iz
1 RERE IR IcE, KEEETHEK L, Reichert #:
FC4 TER L IR BEY N Z =y r 127 ) » FITH
W, el LR RER B T,

pre-embedding HIZ A\ B ML, i 4% PFA-0.1
M PB CEEH®, NE10%, 20%, 30% sucrose-0.1 M
PBiEHEIE, 7 VAR %y MIHQOm)EIER L,
20mM PB-0.9% NaCl(PBS) T#t - 7%, PBS fiz i
SRR CREMBLENREY B it T2,

TREBER 12 T 0@ OB FEMSTEC AV 281,
0.5% GA-2% PFA-0.1 M PB TEEH, T 2%+ <
39 AT ORISR L, =% o B8 (Luveak 812:3
FALFE G L 7,

FFL/ PS8 IEOIER

7RV FEovig, voEIBRE: bav R Y 7HE
53X b, Suhara H OFKIC L VERIhTLDIOTH
Wiz, 7RV FEy vk 5EMmEE, vy
#7 ¥ v/ P v, Ohashi & Omura®® ©FETH
BELbDEAVi, 207 Frv /2 ¥y vHIER,
F7xm=—EIBECL Y, BR7 PV FEo v
BIOVEIBKEE I b2 v F ) 70BEERABRKNKROW
B LT, —ROWREREVE L7,

protein A-gold DA

FHEZSnm & 6nmD £ =2 v 14 F % Slot &
Geuze'® ©HEECTPER L, Roth® © 5 C protein A
(pharmacia #) & f5& X7z, #5% L 7= protein A-gold
Wi, AT 14% 0y YIET V7 3 v kETs PBS
(BSA-PBS) THRL THW I,
' post-embedding = & F 3 R L ERIRE

M LR REE, LIRTo#4 (Hatano )%
BEL D TH D, FEWIC Roth® D FEER L TH

(113)

B, =v A7V y ¥ EOBEY A% BSA-PBS < 10
SHEIOBILES L, BSA-PBS T 100 fEFRLAHT 1
/¥ % v HINEC—BRIG S @ k4%, BSA-PBS T
%1, 0.05% Tween 20 (Sigma) % & r BSA-PBS T 50
2 L 7 protein A-gold (bnm)¥& C 2 BRI SG &,
0.05% Tween 20 % &1 BSA-PBS T¥##& L, Fiz BSA
-PBS THE, BEKTUREE, A%EERY 5 v T 6 5/,
Reynolds’ lead citrate © 90 BRI%E L, BEFEMEE(H
AEF JEM1200EX) CHIZE Lz,

HFBEERRE LT, HL7 FL 2/ P& vHIng L g7
Fv s FEsv i, lul ofifiEics LT 100ug OFF
H7 Fv/ FEoVOEETHLLLD—BRRIGIET
BWiehow, H7 FLvs PEy vHliE0RPD D e
Wiz, Fie, BIOMRERELT, 7PV FEvy
Py B% vy FIB oz TR SRk,

non-embedding %2 & |7 3 el L EadE

Tokuyasu” D HEZD LHBEL TiTok, = v
7Y v F LoOWEBET % PBS TH%, 2% gelatin
T 10 SEOMAES L, 0.1% gelatin-10 mM glycine-
0.9% NaCl-50mM PB(GGPBS) T#: - 7248, 2% BSA
-GGPBS T100 &R L7 Fv o/ N vl
< 1 BERIGE® %, &z, GGPBS TEHE L, 2% BSA
-GGPBS T 50 f5 %% L /= protein A-gold(6nm)¥ & 1
RERIEG &7z, & D% GGPBS T#t¥%, 0.1M PB Tt
%, 2% glutaraldehyde-0.1 M PB T 20 2B EH, &
BAKTHE LT, 2%FHEERY 7 VR T 10 20
Lz, DWTHREKTHREL, 0.02%BMERY 5 -0,
2% A FEm —R2% RV =F VIS ) a—n
(MW1540)T 10 REMBE L1, 7V » FEAL—FT
TV, BREORLER ChERREILT, BFHE
METHEL .

pre-embedding (2 & U 3 SRR L HORE

BEX20um®Dz VA2 y VRE, BEECL DL
ToOMEETT -7, BSA-PBS T 10 MO RTMES L
7o, BSA-PBS T 2000 fFie®HRLIcH 7 Fvo K+
YV HLILE & 15 BRRIG €, £0#% PBS Tl
BSA-PBS T 200 S F R L 7= €4 F v{LH v ¥ ¥ IgG
Hitk(ABC kit, Vector #t) & —BE&JG &€, PBSTH
B, APVFRTEIV -ty 8 - (EET
3 L 2FRRGZ 2, PBS T 1041 2 E¥E, 50mM
Tris-HCI(pH7.6) T 1 BEI%t# 4%, 0.056% 3,3-diamino-
benzidine & 0.01% H,0,% & ¢r 50mM Tris-HCI(pH
7.6)¥% T 54 DAB KIG%{T\, PBS T, 1%
Osmium tetroxide T 1 D EEEH, =&/ —1T
Bk L, =% 805 (Luveak 812: b3 iw/mE L s,
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BEGDRZ 7 VA2 y VKK, FTH5CEEER
TERL L, 4% EFER v 5 v 20 46, Reinolds’ lead citrate
TISHRAEL, EFEMGECRELL.

FFTEME L RN DRty

E X 1um © Lowicryl KIMYIF &% A54 ¥ 75 Ak
% X, post-embedding Bz R} 5 FHEMILE
4B, DI TaR~N7e protein A-gold ¥ TR 1%, ER1E
& (Janssen £ 0 silver enhancement kit % # )% ¥ &
tote,

ERREEFEMEX

post-embedding ¥ CHRELE Lic k0 ETFBEME
BEEXD, 6EOREMBEO : b2V Y 7 Lo&KT
Boxfixi, 1 b=V ) 7OMERR, Leitz 0¥ H
B A—TTFIAFIRL S THIEL, S +avFEYT
BMMEEQum)Hich O&RTFRYHE L,

£ b

1. AFEMBFLSALTOREHILESE

v Y EIB D Lowicryl KiM 1K %, U9 FH v v 7
Fv 2/ F¥y vHME, 5% & protein A-gold ¥ THLE
Licth, SRR, 7PV P+ v oXFE
WV AL TORERFAND & (Figl), BRE, k%,
R O FEMERE R OWE R RD bhi, BRR
HOREMEY, FREPHERFCHERTIVELT
(Fig.lab), BIBHECEIBHE, BB RER DK E
Bk, TichbbREME, FeascRoRES Mk,
A& RN DML s GBS e - 7 (Fig.lo).

2. \B%EBE(post-embedding %)

KR GER IR CTH %5 Lowicryl KeM ic@HE Lic v >
BB oBET g, 7 Fv s PRy vHIME, 5l
protein A-gold ¥ & Kt & €7, &R TFREIBHEN=
BIXCoORBEMBEOI +av F Y 7EEEELK
(Fig.2,4,5). BIBHIECEIBHE, BB EN DI} EE
ERifa, TichbREiila, &aEscRomEE ik,
MEEROMEER ED Lt &R TFRBD bhido
fo. FEMRCI VT, BRI TNTDOI bav
FY 7 EeEGhTRRD bR, offNEETitb
b, Mk (ucled), BER OHME/MaM(smooth and
rough endoplasmic reticulum), —&RE L Pk ) v vV
— & (primary and secondary lysosome), ~</L#F ¥
v — & (peroxisome), =/ (Golgi apparatus), f§
51 (lipid droplet), K OMIfRE&EE Licik, &R T35
Hbhinhot,

2-1 TKRE SRTRANLRITRCDO: bav
FY 7 Rc@d bhi(Fig2), RRFEO s bav Py 7

&

i, EEWN0.6um DIRIERBELTEY, LD27 ) AT
NIk (vesicular) 72 W L/ZNE IR (tubuler) D TR % L
TWw3b, @RFiE<tYV vy 27RE3 v P 7THER
ZobhicFig2), I Fav P 7TEMEERDLD O
SRTHEEXWETS L (Figh), I ba v F)7 lum?
M) P 422.8 BOSRITF AL, L OERERZEIT59.
JEPEL, I bV FYITHTO7 NV FEo v
EHEE I —Th 7o, pre-embedding B:x BV CEIF
HE: b av )7, 7Fv PRy v kBRED
BOnb, Fokl Vb ETCRY—HIEEAT
WHEIEHEINTWBED, LTORRAEH—HITED B
ZENTERh T,

SRNTFRILBEFEEOR I P2 v ) 7THER L
@D b (Figldab,e). 2D 3 v =2 v VY 7HRER
BHRFABTCHEBCRD bhicn, RERET
RREAERD bR o, KERIFaVFITH
BRITIE, I bav FY)7HRVGSIEWEERSEDOK
ERBRAFEL, TOXKEERN bbb RBceRT
BEBD bR, k&I b2y FY) 7REME, —RT
5 LB ORGSR 5 2 5%, BEE, SERV
7z Lowicryl KdM ‘@BY Rk T3, BFEEINME
<, & & A EEW (electron-lucent) TH % (Fig.3a) DT
BHW rav P ) 7TRBERERBIZD W, SRTFI
BeME L33 bt o 7 (Figda), K%/ b=
YINY)T7TAHREREEFESOI bV YT, Ibav i
T7EDLDOERMMEDO I b2 v ) 7IRENTAE W
LONREh e,

22 BRE, 7PV PRy VvORERRTENT
i, BRREEEMEI b2y PV T7Oo= Y v s AL
v R 7TAHRICAD bhie(Figdab), =tV v 2
ALRTHREEE, = bV v 2 AOFEBPNEI b2 v
FU7ERVTIE- &0 &R I -Figdab), i
Ihav ) TEMMEEY Y OSNTFHEEE, b=
VYT luym?4 ) FH 135 ETH Y, KRE I b= v
F Y 7HERT 2450 1 DIEFETH - e (Fig.6).

7PV Py v o RERRTEMNTE, IS ETE
Eogwitav iy 7HENECSRD b (Fig.
dab), To I b= v F Y 7TAERML, BRRTEEMRC
FEHCEBEELTERY, BIBKETRTOBDO I BT
RABBAECHFEL W, i, KEZbstavy

U7WKvowvmmﬁotﬁbxgmsb:vFUT
WERNSBEEL T, ZOBIRAERs bav
) 7THREBRAESI b2 v K Y 71X, BEOHEYES
S hav R TRERT, EREVIDVAELLKoTWD
YOS hot, I FaVEY TRHIEW S IEWIZIAN -



BxORBEBTEHSELY By VEIBRET VLV P2 v ORTHE

TWAKERI b2y P 7REML, —RLlcsz s

s hav Py 7ERBbRY, DLARERCRELRS
2, DI Z © Lowicryl KAM AR iz 3\ T
BLETTREZBDENLT, BFEENESELRL
Hrlk, VARV ABEE = RFoBEOELE
ERTHEETSE, 12V P 7TONE, By
T5LBbh 2 _EHOBMENELET S & (Figd)nr
b, $bavFI)T7THSELEMIRE,

2-3 WERF, ERFIr2vFITREFAHR
X, FRE I rav Py 7oRRELITE D, BrEk
HEONBHED I v av F Y 7TORRE LSBT, 7
Fv 2/ ¥y oRFERRTEMTIE, AR T
TOEBEMB\: + =¥ F Y 7 @b bhi(Figh). 3
Fa v RY TR, ERG0.6um DIREREELTED,
D2 ) AT, N R(Gesicular) L AN IR
(tubuler) DR LTH D, TREI Fav FI 7LD
LNERD 7 ) AT\, SRTFIR< Y v 2 R &S
Fav P Y 7THBED bR, 3 b2 v F Y T EAE
EED ) OSRTEEL, FREOL O LBIERAEE
Thol A BTEEDOB VI b= v VY 7HERLI,
HREONBE & AFCIEFCEhic LAEERST, %
TN ENEDTHoTd, ZOFTREEDLRE I b=
VR Y 7 NEER FI SR TF 0N b,

2-4 MEXER DIXFEELT BT Fv/ ¥
FUVERID o TCRIGERTE W7 FL s Feoy
HIEY B, £<CoEEMEs t=2v rY 7Lk,
BLOALSBFBEOSE I b2 v ) 7HER Ficks
W, @RTFIREEAEFEE LR ok FigD. o
MRAP R E & X OFEREMBIC R VLT, ST IE
LAEBELRh ot i, DIKRFEELT, #i7T F
v FEyviiiEofRb ) CEE Y FMEXZH
Bed, DERREETOMBRNEER, $RFiiEe
AERELRI ST,

3. TEFTEEE(pre-embedding i%)

3-1. VYEIBD 20um D27 VAR Ey FIRE,
7RV P v, v4s vy ¥ 1gG#H
K, ANVT P TEDV-RAGF v A —EOIEICKIEE
2, DAB RIG#, =R+ Y BIEEE L1 b Db bEEY
FaERL, BTEMGECHE TS L, RAIBKEREM
Bsbrav P77l 7Fv/ PRy vekBrED
LDBLRAEINE D), PEST SO R
n5LD), HHrEELEEhvboHBEIhivd
DIE, 7Py FErvEFEIRELT, A—/kA s
b2y ) 7THRICRE—HEICEA TS & ) ERNE
bt (Figa), = hid, L1282 L7 post-embedding
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BEBWT, $bav RV 7HT7 PV FRovEd
EXH—ThAHE VIR, HRTHbOTH-T,

3-2. iz, MR pre-embedding ¥ & - THEH
BRIGEE, =R+ BIEEELCIDONb7 VA ALy
MR CEE BB ZFR L, ETERERZTS
L, 7V AAR%y VEREBELLI b2y FY 7k
70~80%D I F =2V FUTHRTFv/ FEovicnLT
L RGBT H - e DI N, HIFAED s b av
F Y 713 30~40% 2 RGBT H b, IFRECEL
Sra v Y TORAR, YFAO I ra v Fy T
L2 5% < RGBT H - 7= (Fig.9b).

4. #E @38 % B i%E(hon-embeddingi®x & L ¢ &
immuno-cryoultramicrotomy)

4-1, v EIBREYEER SEOET 5 L],
EbICHFEBEYRERL, fi7 Fv/ Fdoviim
%, Bl#t % protein A-gold & Kt X ¥, BFBEHFE CH
23 % & (Fig.10,11), post-embedding ¥ & Rk I EH
filgoLTo: rav Py 7 EESNTERDHH, F
—fEA: P2V FY) 7HETE, @NTE—RORERE

EThHok(Figloa), I b2V F Y 7RHTE, &BTIR

<tV w27 RAREIPav Y THELED D (Fig.
1a), %7, A BFHEDOE S bav ¥ ) 7 NEK
Ered &RF s b ik Figllb), =42 EE(Fig.
10b), ¥BE/IMak(Fig.l0a) /s &, o MR /NEE
SRTFIIRD LR T,

4-2. v RIBKBEOGEBET AT, T Py F
o vHIE, vAFvIEy ¥ IgG ik, Atv Y
FTES V-t Fv A —EDEICRE %, DABK
& 4T - 72 (Figl2), T DHEEIELIRE C k- % pre-
embedding ¥:(3-1) L T, AU ERETATH Y, 2
KHFELTORISHELRACTHEA, RS 580
HMRAOEINERL > TWBRRTTHA, Tidbb pre-
embeddingBED 7 )V A 2 £ » P (EETH OBE,
20um THoteh, ZOWEBEYH OHE, #0.1 4m
DHEITH S, HIEEEY A T DAB RIGED L, BRE
# 50 nm ORR O R (Fig12b) & LTTRCD § b =
v F ) 7 EieiRs b (Fig.l2a), pre-embedding D
RFigla) LHRTHbDOTH T,
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IbACFY TRDEEY

E#13, post-embedding # % protein A-gold & &
ZEbETHY, vYEIBKAECRFST P/ Fdy
VORERFE~. v EIBEEY Lowicryl KAM /g
BLICBEYFCRWT, #AXCRY TXToOEEMR
Irav RV TREE, TRV VR VORERRTSE
BT BRED bR (Fig2ds). o3 bav Y 7THEM
WIEEY ) oSN FEBEER, RREIb=v i) 7
I CH—Th - 1= (Fig.6). RFROFERIE, DB KK
g TH% LR Gold ® LR White @& L7z v v EIB K
BREIDH B CTIRBDOIICCRREET — %), Zh
b ORI, pre-embedding i Lo THESRTWS
BIBFEE: vav Ny 7, A—MRAI b2 Y7
BIT7 NV FEY YR RKBREDDIDONDE -7 &
ERVHDET, LOERBERLCE VTR —HICE
ATVWBEWSHEVLHRTHIDTHT, £ZT
#Z:#%, pre-embedding EXAWCT7 FLv 7 FFovo
REEZRANTRB L, EIhTVBKIEL, $bavy
)7, R—MREAI Y2 FY)TEITT RV FEy
VERBLEDIDONLE SIS EERVWIDET, £
DEREERLCE T IH—RICEATHN S LW IR
2B bt (Figda), BV 2 REETEMSFEOE VI
L5205 IHEROBEVCEVER—IICHERT 2720
2, FEEL, Efho fEEFBREGE 2R, post-
embedding ¥59 & pre-embedding #4900 i &
FoLE 2 bNHBHAEBEY) "% A\ 7 protein A~
gold BBz BT, £TOREMBEs t=2v VY 7E
Z, $+av Y 7THTH—-REETT NV FFoy
D RFEERRTERT RS bhic(Figlla), ¥, Eic
S BEY) A% A\ C, pre-embedding ¥ TR ffh
FETHDH LT HD, 1 Kk, €4 F 4L 2 kilk, =
PV TEDV-R_AFF VA —EDHE DAB KRG
O EVCORBHERT - k. & OJFE Xpre
embedding % L A U HETHTH D, ZDOYHDER
73 pre-embedding ¥ DA 20 um TH B DK L T,
BREBETR OBAH 0.1 um LIEFHE N &5 E
BBHBRFTHY, MOKIGER T THS, Z0HED,
post-embedding ¥ & AT RCOEEME b = v
NV 71 DAB RISEWHRD b hic(Figl2), “hb
DFERMD, I bav N 7THORENEDOREH—HILE
WHIRE Q0 gm) I BT DOHRBD bh, EWEAGE 0.1
pmICB T, BIFOEY R, BEUF 2L TRD
BRI EWI Z ERELNC o, BIFFEE: b=

&

VEYTR, BEEN6um THADT, 20 um DYF
(pre-embedding ¥) DFA X, HAENRI b2 v FITH
CEET DI, I b2V P 7TORE, AE02E
DEMEH BB L eI b s, —7, FEiEBEY)
F (non-embedding ¥5), ® 5 WX TEBHEY A
(post-embedding B DEE 1L, HIKOE 124 0.1 xm
LIEFE DI, 10 Fav FY 7TEH6KIC
BYcxsrotichkh, ZoZEE, HERI bV

)V 7TABR ST A, $rav P ) 7ORKRESNE
X HREEENE 57 Tel, BHEIRTERIELTTE
THHIEEREBWRLTWS, Lid - T, pre-embedding
BB WCT7 Fv 7 PRy vBEED I Fav P ) 7,
FRER O TEREL, FUERZO I P2V F Y THI
BlECcE ol teBRL T, Rk, Bl
BZOTEREVHEEZORD, CORFEEKRIET 57D
Iz, pre-embedding BEIZ B WC, FIEHMARKIGE B 27
ST 7 VARE v MR (20 pm) I EE ICBEY) R % 1F
BL, HEOURFAR~NOBRBEXRAITHRLL, 7
FAZy MIRERIEL S Fa v P 730 AH
DItV FYTRENT, H25088ETT FLv /-
FEy ViR LTREBETH B & ERA LR -
(Fig.9b). _

Mitani 599193, pre-embedding #% F\C, fliD 3
b= v B Y 7 P-450 BIEESR TH S P-450(SCC)?, P
4501 BEIVT FLv/ FHov ) £7 2 —E9C
BILTd, voEIBHE: tav Py 7, ThbER
BRECELDIONDE s Wb DETRE—
BIEEATHWA EHRELTWA, —F, Geuze B X
non-embedding #% AT, 72 BEIBEE BT P-
450(SCC) & P-450(11 )3 FTRTCD I b a v F Y T
FELTW5 EHE L, EH 13, post-embedding ¥ &

‘non-embedding EOTHKIC I\ T, v~ EIBHEEEM

BRO3TXTD b2 F Y 75, P-450(SCC), P-450(11
BABIVTFV /) FFov ) £7 8 - LTRG
BUHTHELVIFTREBTWACRERT —4). Th
LOWRERTHAL L, A—MRAI b2 FY 7RI
B HP-H0BEFREFTREONE — %X, pre
embedding ZLIZ BT DO ZBED bh, o (post-
embedding ¥ *° non-embedding ¥£) TIXFR®D b I\
T LA B, E i pre-embedding BRI \ThH, 2V
ALy VIFRED, BRI I 2V FITR

AREABIE S 3 b2 v F Y 71, SFAEO 3 b
VY7 IV EHETCHE > TWBFigih)., hbd
DEEM D, O —HIE, pre-embedding Bz Is\
THED I b2V F ) 7THADOBREFEORE—HICEEHE T



B4 DREEBTHERGFELA VY VEIBRET FV/ P+ VYO RTE

HOTIEIRVhEELZ BB, Tindb, pre-embedding
BB, FURTUGERIERFT S8he, BIE, &
A, RESowENEE EE, tofoiibnro
FER<T, 3 b2y FI7A, AERCHEIG: 8
nm®) BN EBEFRE R BE S, SN ETCKI bay
FY 7GR, TEV FEyy, 88X OO P-450 B8
BRI LCRUIGEBME L e DTV EE L bR
7z,

I bAYFY FTARESME
AFFRICENT, 7 ¥V P v ORESHMNS,
FVYFYITHDO= Y y 27 RE I bav ) 7THET
HBC ERE NI (Fig2d,5,11a), Z ORI, b3
HislEsBERC L 2R E—HLTW5, BEOH
£z X % &, Mitani 5® 1%, pre-embedding ¥z X » 3
R LIRS RTENT, TRV FEoviis bav P
)V THBZDZFELTCWA ERELTWS, LaL,
HRE, AREDOI +av PV 7R 27V RATHEETH
D, =tV v 7 ROFBITIEEH, ¥, DAB KIE
EYIEEYNEC EERHS0mm I d kR y 2
+ % (Fig12b). = Ok &7 DABRIGENRHET 5
B, 3 b2V FI)T70D27YRATOEBCL T VAT
AECEB LD, 72V ATEB->TI Y EVWEE
EMELTHEIRIOTREVW N EEL IS, 2
i, = bV v 7 AOEIBHRE « TRE X b S EGERRE
IPaVIFITREBWNTC TRV FFvD=bh )y
7 ARBTBRIELHR L (Figd), W - B
BT, THEBDLIAI P2V FITHDO= Y
y 7 AD KBNS BT, TRV FFEovD
~ MYy 7 ARBFAREXBRELFig2). LEoF
EBEORER, BIOMOEMENT - 22 b THE
7PV PR VIBFHERRBCEWTE< Y v 7 21T
BELTWAR, b2V F) 7HEERTHS P-450
(SCOYBH B\ T P-45011 p) L HEMFAT K, 3 b
2V P ) 7HERECERL TS50 EELbR5,
7RV FEy vORERRTENTE, W BFE
Eodv i tav ) 7RERN RS ED bR Fig.
34,11b), TORHREE, BHET PV F3y v iRk
WINERRIC X - CHEND BRI (Fig?), 2D bav ¥
) 7 NEERLT, Kai 523, v v EIBRERRTCKE
CHEETHODE L THEL TW58, EEEZ, BRRE
DHE T TREABHIC IS VT, BRI~ THE
BErdicwh, SBECFETHCERBELL, 03
b v N Y 7RERE, FoAENEHECLTLS
END, REEDODDTH S S Z EAHEI R T W,
Kai 9103, 2 v s BOMERYERAI®s itk
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DlETRZL, BIVOTI P75y 7 DBAEIH
BT Enb, 2vAsBERELIEERE L, LaL,
Z D5 FHIEREN cytochrome ¢ oxidase &M% #ic 7n
W20 Z L LIAC IO EETH T, SH, BERZ
DI bavFI)THERN7 PV FEovaegtrl &
BRLICZERI D, COBEYR, A7 et FKBL
RIGOF B ThHEMLRE 2 bhb, ZORHEY
WEET A 7odiciy, 2R EEr X b B
LD bav R 7THEBEN® CETAATaA
KEBALEMRRET S 2 &, Eiidfass s 7 e —
F LT, A7 w4 FKBILCHEOBRER
Fhbb7 v/ P+ v £2 8 —+, P-450(SCC),
P-450(11 8), FEICWETH X NADPH 0FEY, &
BEETESRSERC LY, L BN
BEENDETHAD, Zo5 bav FY T REMT,
EIBHENTEBIRL - TR omELTEh, BT
HBEREBLRNTERDLAT A PR TV REET
BLERHBRTWANZ L LELEbRNE, HoE
DAFrA FHIZETA AT v V)ORYERT 55
Fichso & bHERTRETHS.,
EEBICBU3IPaAYFYPARERE

EEX, AMBEBTT7 NV FEoyvyoi bay
N 7AREBED, BIBREELEBICEWTER>Tw
HrERBEL, Fici b2y P Y 7THRANEEREY YO
BRSNS TFRARL B Lk, RRE b=
VR) ZEBRRE S b2V P 7 IREART, 2~3 EEE
ET7FV/ FEoyvHaERLTWB I LR RO
(Fig6)., —JF, BRH I b2 v F ) 7 LBRE I bav
FUT7D7FV/ Py vEEBEREERBETH -
7 (Fig.2,5). BRRH LR - BREDO s b2 v P 70
RBIZIE, 3o XD ELICBVWARDOH, BE b2
v F Y 7REEART, 70 2 FEBRR RV LNERT
BHD, W fBRE v P TIREERET, 2
ATUIPNERIESUNERTH B, 3 bav )7
ABE(Z Y 27)0EE, R-@BREI b2V r) 7S
WTHRREI b2 v P 7044, SERIAE
R-MAREI P2 FIT7ERERREs vavEy7Ld
TRV FERVOEEEBERBEVWEVIERNLTS
L, 3 rav P 7THECER, AR5 w A FKEBLESE
DEIEFIGLTWADhd Uiy, BEEHEY <L
T, vYREIBREYFigDB L U5 » FEIBRE®K
BT, BRREIER - BRFCERTIIES T NV
FEovied LTRAIhE, OB AREHRED
EWORRELTDMRAI b=2v P 7EDEV &,
DitbavFITHT PV FEo v EEBEDE VO
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200FZbhAD, SE, 2D a2 v FITHT PV
7 Py vy FEBREORWHIER S hic,

B2 DREEFREMBEDOLLR

EEZ, ItV FITHABERTHHT NV Fd
VOREFREMB DI, BEXES ST TIBEFE
THREETEMGEEOIBLIRARD L LI oTcD
T, ThbO, R, @E, FEOELETLT
HBLTAD EUTDX 5 s,

1. ABOBETEEERE | pre-embedding ¥, 3
HEEWERTAE (7 VAR 2 » VR, Y4 75 b —a
B TRERIGE 8 2 5 7o, BRI
AR BAL, 30 mm*BE, HET L » T 100 mm?>TH
WHETH %, post-embedding I F W TIXH 1 mm?E
TTHHA, HFEEME L <L TOEMKEFigD) L
HEbhEs &, 10mm*EE ¥ CBEWETH %, non-
embedding ¥EIC B\ T, XS BETREEBEI R, B
0.3 mm*BE ¥ THETETH S,

2. BHEE YR % B\ % pre-embedding ¥,
non-embedding D5, HEEEMEE % AV % post-
embedding ¥ X W RRERE\., Zhix, D7 -1
X, BEGEOEBEIHEEEZES IETWHTE, B
IO, DEBRF B TRIAARORER S b 5RE
RIGTETH A LItk B EE L b5, LU protein
A-gold ¥ CHFEBHE Y A (non-embedding #) & Lowi-
cryl K4M 4] K (post-embedding B 135 7 F v/

F¥y v OBRHBRERIEND &, WEBEY R O3
151555, BBESNTHENL -1,

3. fB{ZE  protein A-gold i 4, IgG % 8nm,
protein A % 5nm, &K Fx5nm £ T5&, FERDS
K 18 nm UADEESR 09, Zhil, Aty s
—¢ %\ DAB RIGEMY, MENEVHE, 1050
nm TH % (Fig12b) DT T, X W BEERE ., /b
SRENFERAVDE, REASNFEAVCIRID D
BEREIEL b Lk, BRBELIRI RIEIND
5h, BFEHE T CEERC LRV EMRBCE
BREDBD A,

4. %2 B 1L post-embedding # » % \» I non-
embedding JEIC BT, WIBICSNFEAV-5 &, BT
WIER (um)M 0, H5CEBEAERE(um)YS D 0 &k
FHELTCERMATRETH S, 0BG, £<TFAN
MARBERTURERCKTHHEDOZEHEH TS
post-embedding BD 523, FIFAFA~ADL TEH 54
BEL, WARTOHE% ¥ H 3 % non-embedding
EIDIERTHHEELLRS,

5. [ : 1~49% paraformaldehyde iz, glutaralde-

&

hyde & ¥ RV EEK &, B« DEE(0.05%, 0.1%, 0.
5%, 1%, 15%, 2%) Ce&UEER LB L7cd, post-
embedding ¥ & non-embedding #Ci%, 7 FVv/ P+
VR R R E RS bt ., —7 pre-
embedding ¥5 T, 47 7 0.05% D glutaraldehyde ©
BPELWRKIGOFBERBD ORI, 2Oz &b,

glutaraldehyde it X -« C7 N Vv /7 ¥ & v OREM L
DHDIHET L2, Zflio 745 e FTh5B glutar-

albehyde 2 X » THIBEA S F 23RBS h, Hikok

(R ravFY)FAORBENELIHEHES AL D
1z, pre-embedding ¥EIC B\ TRIGOEEIED b
L% 2 b, post-embedding & & non-embedding ¥
T, PRI D R RECHRSBH S hsd, K
IBOBRIIED bhieholcbEL bbb,

6. L& D8 ZE M post-embedding ¥ & non-
embedding ¥ T, 1 (B3 0.1 pum) DERE 21
BHGRETETCHIIIEI Wi, s +av I 7S
BIRTCOMBEN/PNRE IR W CHAAEORE M ORMER
#\ 2%, pre-embedding DB AW, AR 6~20
M) DATAPUENRE TS Z EBRER IR LD,
GrBEAFEGEEER Y BBTIE, L ELh
BEoBEhic(BHEDOA S IOTSHbEAR LD 2B
Tedie, Iba VP T7OXIRZEORNBELEE R
TeHIRRANEE L, ZOREGRE RIEELS D LK
%,

7. protein A-gold D®FM: | NI &R F(B~5
nm)TH - T, protein A-gold DEBEA~DEBM:IZ,
Hitk(IgG), ~n o+ & — v ZH IgG, FITC Ei# oG
LR HNTEDTE:. 20 B3, HFEEMERER
G, Y4 79+ — 28JH)ICE T protein  A-

gold e, FRERA R RoTHD L, FIFEEL,

RIGLTWisWZ &, 8 X OIS S GRS BET A %
ERL7cBD 7 = v 7 )% T protein A-gold ¥ C7
Fur/ FEyvyREH LR, JEIRER L& TF
BHEIhr ol Ehbbbhb(REET — £).

protein A(HFE& 42,0000 DK X X3/ AT5nm & #
EENY, &R F%x 3~5nm &35 &, protein A-gold @
K& X2 8~10nm &7 b, kUG 4F& 150,000
DREZG8M™) & HE HELLVWOT, HiEIeE)
A VAI7BTH Y DFOHREBNTERTHSZ L

HBANOBREELBD TS LEbh3, &RTFIRE
OWEE, BESEECRTTHS Z X EBA~D
BBEEXELLTWE EBbhb, ZOo&NTOREM
DEZL, Foi 1nm OSSR FHFIBTREE Lo TE D,
ZhIZX > THREhBE s Lk,
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]

R L OBTFEME L 1 TOE 4 OREABAI
CHENFEZRAVC, YUEIBRERETB7 KL/ ¥
FYVDRER L OGMERN Lic L & ALUTORKEN
Boht,

1 GEABERTE, BRRE, RE, @SRkEo
FEEMBMERECT Fv 7 F3y vBERIEHAED b
h, BRRHFHRECRT 5 RIEE, R, @kEck
NTE Y FEhoT,

2) b=V Y 7HoREM | O post-embedding
ke b, EEMAOT XTI b2y FY7RT7 Fv
JRFTVERATEY, TOGHEEXI bav )
7 CHETICH—TH - k. @ non-embedding #
(immuno-cryoultramicrotomy) iz ¥\~ T & £ & Mg D
FTRTCDI P2V FITRT RV FEFYVYEEATE
b, TOSHREEIR—MRAN ra2v Py 7RTH—
TH -7z, @ pre-embedding FEic I\~ TiZ, F—Hl A
IPaVFY) THITRSRBINDI DN E 57 B
BIREWEDET, 7PV FEy v iextd 5 30M
EXPTRH—HICEATHW e, LiL, 7V 4+AZy + )
RFoYIFREIE L b2 v F Y 7REFATED $ +
Y FY)TRERTH2ME, EB3bav P )70
EREL, TOIbavFY 7THOTRE I, pre
embedding LI BIFHIMEOREBORBICEE TS &
LR bLAEIR o7, ThbOKRE, RA—MEn
a2V F ) 7HTCP-450BBEFROEREIYH —TH S
TEERTRLTW,

3) IbaVvINITHRBESM: 7 v/ FEr ik
EIBFEEEMI b2 v FI 7O ) v 7 ABLIO
PV P TARCBEL W, e, BRRE, X
REDOABED I + 2 v F Y 7THIBABIZED bh b3
—RCBEFEEORVERNPIZD, 7Fv 2/ Feoy
WREL TV,

4) HZBCRIFHI v av PV THRERE b=
VY 7TEMMEEYIDOT Fv/ F3y voarFRE
RERRFICBNT, K- R LD BEL, EEREE
TFEBEEFECL L, BRRFE I P2 v FY) 7-EBVTEK
REI a2 v PV 702~38D1THo1e,

S

ABFROEER, 5 92 @ HAREIFEHBE (1987 4 4
BB LUK 44 BB ABETFEUSEFREMARS 1988
F6AITBNTREL,

RPFFRR, SCRERFE R ERHE & - B S EEFE -
b 7 m — AP-4500D 4 F 4 (no. 63635505, n0.016355
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0D X » CHEIEZ T,
El 2

WMER 2z Ehich, KR, HBBRAIHEEE, #HK
MrxBhh ¥ LB cEHrErs L, #
WH, fBEEBb 0 T L {LERENA MR,
5 2 R B E AT ERRICENR LT, T F
VI RFEY VMBS IORBET Fv/ Py vt
HL & o M AKFEARERES#E, HERAELCE
BELET.
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Explanations of figures.

Fig. 1. Light-microscopic immunocytochemistry of adrenodoxin in bovine adrenal cortex.
Semithin sections of Lowicryl K4M-embedded specimens were stained for adrenodoxin
using protein A-gold technique followed by silver enhancement.

a,b. The parenchymal cells in zona glomerulosa(G), zona fasciculata(F), and zona
reticularis(R) are stained for adrenodoxin. The capsules(C) of the glands and the cells
of the medulla(M) are unstained. x40. Bar=0.2 mm.

c. A higher magnification of Fig.1a. The cytoplasm of the parenchymal cells is stained for
adrenodoxin. Non-parenchymal cells are not stained. x150. Bar=0.1 mm.

Fig.2~5 and 7. Electron-microscopical localization of adrenodoxin in bovine adrenal cortex by
the post-embedding method in combination with the protein A-gold technique.

Fig. 2. Parenchymal cells of the zona fasciculata. All the mitotochondria are labeled for
adrenodoxin. In the mitochondria, matrix (arrowhead) and inner mitochondrial mem-
brane are labeld. x48000. Bar=200 nm.

Fig.3a~c. Parenchymal cells of the zona fasciculata. Round and electron-dense intramitochon-
drial bodies v(arrows) are labeled for adrenodoxin. Nuclei(N), Lipid droplet(L), and
rough endoplasmic reticulum are not labeled. x48000. Bar =200 nm. ‘

Fig.4a,b. Parenchymal cells of the zona glomerulosa. The matrix of the mitochondria (arrow-
heads), inner mitochondrial membrane, and electron-dense intramitochondrial bodies
(arrows) are labeled for adrenodoxin. Nuclei(N).

a. x36000. Bar=200 nm. b. x48000. Bar=200 nm.

Fig. 5. Parenchymal cells of the zona reticularis. All the mitochondria are labeled for
adrenodoxin. In the mitochondria, matrix and inner mitochondrial membrane are
labeled. Nuclei(N). x48000. Bar=200 nm.

Fig. 6. Histogram of densities (um=2) of gold particles on each mitochondrion of parenchymal
cells in the zona fasciculata and the zona glomerulosa. Mean+S.D. of densities: zona
fasciculata, 422.84+59.3 (N=10); zona glomerulosa, 173.5+42.8(N=12). P<0.001. Gold
particles are homogenously distributed among the mitochondria in each zone. Density of
gold particles on the mitochondria in the zona fasciclata is two to three fold higher than
that in the zona glomerulosa.

Fig.7a,b. Cytochemical control. Parenchymal cells of the zona fasciculata were treated with
pre-adsorbed anti-adrenodoxin serum followed by protein A-gold. Gold particles are not
seen on the typical mitochondria, the mitochondria with electron-dense intramitochon-
drial bodies, and the intramitochondrial bodies themselves. x48000. Bar=200 nm.

Fig. 8. Intramitochondrial bodies of osmium tetroxide post-fixed and epoxy resin-embedded
specimens.

a. Zona fasciculata. Mitochondrial cirstae as well as outer and inner mitochondrial
membrane are clealy seen in the mitochondria that have intramitochondrial bodies.
x40000. Bar =200 nm.

b. Zona glomerulosa. Large intramitochondrial bodies (arrow) fill almost all the internal
space of the mitochondria. The outer and inner mitochondrial membranes are clearly
seen (arrowheads). x40000. Bar=200 nm.

Fig. 9. Parenchymal cells of the zona fasciculata stained for adrenodoxin by the pre-embedding
method.
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a. Stained and unstained mitochondria are intermingled within a single parenchymal cell.
x18000. Bar=500 nm.
b. Transverse ultrathin sections were prepared from cryostat sections. The arrows show
the mitochondria in contact with the surface of the cryostat section. x10800. Bar=1 gm.

Fig.10,11. Parenchymal cells of the zona fasciculata stained for adrenodoxin by immuno-
cryoultramicrotomy in combination with the protein A-gold technique. .

Fig. 10. a. All of the mitochondria are stained. The smooth endoplasmic reticulum is unstained.
x27000. Bar=2300 nm.
b. The Golgi apparatus (arrowheads) are unstained. x36000. Bar=300.nm.

Fig. 11. a. The matrix and the inner mitochondrial membrane are labeled with gold particles.
x54000. Bar=200 nm.
b. Intamitochondrial bodies are labeled. x48000. Bar =200 nm.

Fig. 12. Parenchymal cells of the zona fasciculata stained for adrenodoxin by immuno-
cryoultramicrotomy in combination with peroxidase-labeled streptavidin-biotin method.
a. All of the mitochondria are stained. x7200. Bar=1 um.
b. 3,3-diaminobenzidine reaction products are seen as electron-dense particles with a

mean diameter of 50 nm. x24000. Bar=>500 nm.



BxORBEBTEMEGEY AWy VEIBKEAT Fv

F¥ > voRE

(123)




(124)

12

11

18

wonxxmwn&xuﬁ el

;awaaz

BLIpuoyd03TW , W W]
Se12IjIed pyo3 Jo Jequny

ion

itochondri

Each m

ion

B~
-
=
S .
-~
O~
(=
2
o
=
Nt
=
Q0 ©
T 4
0 «©
—
= =2
S o
o
[ ]
[ ]
~—
Q Y
ot
-
~ =
° O
2 N
ja=2a~]
- =
o @
wy
~~
Yt
°my
7]
D
o
. ©
- 0
wn o
= o—
o =
o
o
Y4 =
© ©
-~
H &
[\
RN )
W=
o ©
= N
]
- =
==
.
=]
Y]
-
bx.



FExORBEBTEHEEYAC Y VEIBERET FLV/ FH

(125)




(126) = ¥ &




