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o & has baem sutgesied ﬁhﬁ 35 «cy::hc monmphas- :
; ;phma {cAMP) functions as.an intracellular medmm:r
“of gmnaﬂmtmp}nn-mﬂuceﬂ steroidogenesis in the -
testis {1]. This observation was sirengthened by the -
~ findings that gonadotrophins stirnulate testicular
adenylate cyelase [2. 3] and that cAMP and its-dibn-

- tyryl derivative In ncreaa;:ﬂtssimﬂenme "ynthems in the -
~testis {4, 5]. Furthermore; evidence has been presen-
. ted that cAMP stimulates steroidogenesis by increasing

“the conversion of cholesterol to pregnen@}one 163.

. This- reaction is eatalyzed in rat testis by the mito- -
" chondsial BhD]BS’iETD] side-chain cleavage enzymes. [?ﬂ
" and it is assumed 1o be f::ontrc-leﬂ by 0Dnadn‘:tmphzc ,

; hmmnnes [8)." -
" Recent sm:dsas have shown ghe px@senﬁe of a @Dna-

e T

g mﬂo‘t:np}nnvs_ensrtwgaﬁen vlate eyelase in rat testis mi-. '

. tochondda [9}. This might suggest thai the trophic. -
hormone acts at a mitochondnial locus, and that -

- GAMPlocally formed might be utilized in the initiation
" of the steroidogenic pathway. The present report s
~coneermed with the submitochondrial }Dl;ﬁhZﬂtlon of -
: _éasieny]ate cyc]a:.e, with' partzcular mfe:rence io 1]15 o
effnci of gunadb’tmp}nns o this enzyme. o
e The present results indicate that both outer and
_—"mner "mtoc:hnndna] tmembran es contain mieny]mte .
i gyclase achvity, ‘Gonadotrephic hmmnﬂzs addedin
. itro to such’ preparahcns caused an intrease in exlzy-
~ Trie: *ai:tnnt" in the outer membrane subfrﬂ:tmn ﬁnd
- ;have no effect on the mnzyme ailached 19 fhe m:nes
mit or:'hbndnal membrane. . :

) -Hol'la :‘d,Pqulishmg Company

| LU Jmg, containing
_ supplied by the ln’s’uinm Seronc {Ihal}} Human cho-

- . sonic gonadotrophin (HCG) 3800 L1L/mg was Pz’ o
chased from Ikapharm {Ismel) ’Hy adb;ﬂ@sma ET T
‘cyclic moncphosphate (specifie aciivity 27.5
- was pbitained from the Radiochemical Centre {Qmms—

- hamn, qu‘land) Testicular tissue was obidined frem

by differential a;en’t:nfuval
. fractions were suspended in. @mi}s M Tris—3C] buffer
- {pH7.8). ,.Ahquots (D.1-0, 2 mil) of mmit ‘
. - membranes wére. addeﬁ 10 an Equa] vol me of 1 r=*az- :
" tion mbtture contahiing3 mM M, 8Os, SmM_ |
: -f_ L thet}phyﬂm? 1T mM ATP, 5mM phosphnenﬁ}pyxn- L
' ‘:,v.ate and. Dyravatz ]CLﬂ‘aSP {60 mg/ml Incn'banons
we*e r:amen ot on 3 shaxm

Ams}erdam R R

2 Ma‘teﬁﬂs-aﬁﬂrmﬁhﬁdﬂe S

Human nnnary 1msemzzm§, hmmmne f LH} }PG
1 {mg, rcomammg 0.41 LT3 E’S‘Hfmb and hurnaa ‘
urinary follicle s‘:tnnw_a}atmg hormone LP’-H}I 1055
33115 lLH)mg were 3&*’19:{}1153}? e

: Fmmaole)

mature rais (Charles River: C@]ﬂ:ﬁ"f} 6080 days oid

- weighing 200--250 g. The rals were kitled by 2 shatp +
" blow on the head and the festes WETE TRIMOVED, da::apm-

lated and homogengeﬂ in jee-cold 0.23 M Sucrose. Pre-

- paration of mitochondria and of submitochondrial

fractions was performed as previously deseribed {30},
Txeatmem of the sonicated mit ochzmén“a with Lumu )

. WX was omitted, since %hﬂ non-fonic ﬁeier%ni was-
-shown 1o solsbilize the enzyme 197. Bm?ﬂ} oter

and inser mitochondrizl membranes were pbiained by

- subjecting the washed mitochondrid pellets to con-

trolled osinotic lysis; ultr:asc*nx: mbrahan, followed -
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trichls ‘aci
5% The uyuhc n"ucleahdﬁ was- 1solated ‘as prevmusly;:‘ DR
- reported T9] and measurzd by the- fechniquedeseri- .

bed by Gllinan f117, mbdlﬁed by using cnammai
“plus'2% BSA [12] 1o separate the bound from ’thg
‘frée nucleotide. In order to evaluate the possible

,mierf arence by excess ATP or other nuclentides -
‘present in ‘the si bmﬁmthonﬁnail fractioms-with ﬁw

b;rdmg assay, cAMP was silated From the’ Ieacnon :
_mixture By both r:}lmmamvmphv jeg shumininm @‘«uﬁe 7

{137 and Dowex-30 resin [14]. The resulis were.
" fornd 1o be identical with those obtained msing
“mitochondrial membranes not Lh:romaiogmphed by

‘ thesa meihods. Protein concentration W3S detenﬂmad!

by the procedure oi" Lowry ei a] 1}5]

' :'3,: R-e’silits—‘ 'faml ﬁiséﬁssibh R

- Aﬁenylaie ﬁyclase achwty was found ito 'be assock

ated with both onter and inner mnrmchondna] m‘em-‘
‘branss | (tab]e 1). The enzyic activity was higher -

"in the ouief membrane subfraction. Eﬂtb of the 5111:- _

‘fractions had ]ngher specific a(:ﬂmy thaa intact

X mﬂor:hmnd:rza. The 155 00D g supernitant ‘which cnn- o

tained the matrix end the cell sap {see ref. {10} ) was .
“mot v::‘avab]a of converting ATP 1o cAMP, The rasults
indicale that during the proceduse used 1o subi Tac-

*hcm:aie me mimh@nﬁna the aﬂany]me eyclas& en-

Ta{ble ']

Dlsir'bmmn af @danylaie cyclase im mmci zm:lmz:hnnﬁna and

. arubnumchomiml ‘ractions of rmt tastis

Subcelinlar fractions -
o e 1 D min

o 3’.40’1_@;@4 8
70 0B9.Ed
5.20 2 D.07 {w'.

‘Jni:zci m:mchomdm
Omle.r mem‘bx;me "
Inmer m#mbrane -
Mam\ + tc]l sap !‘1:35 {zuog;mgp pRCR tm

:The Jncuba:!mn pxoteﬁuxe anﬂ ﬂme EA\H’ ass:ay were ::;nn a -

LFE:BS LET]‘]ZRS.:-? S

e AMP :pmn]r;sr mg prmmrﬁ' L

- tequired to stimulzie fhis anym
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Pag 1 'I'irne eourse of ::MT{P ageum: a}anom bF an ouisr mmr

‘chondrial membiae iy the absence {—) dnd presence (—)
‘- of LH 120 1.1 fincubation), 'Ihf: data :-i:p:asmt 1he means of
: 4—5 detemnmﬂmm . I

' :zyme Ismameﬂ aﬁar.:hx:ﬂ tn ﬂle me;mhrane sysbern @I’
- this: mganﬂ]:e “Tetle 2 summanznd the effect of gong-

doirop}n*c hormonss znd sedium fluoride on cAMP
accummlation by mitochondrial membranes imolated

* from rat ie;:-m,ular tissue. HCG, LH and FSH, 20 1.U,,
7 per mnubah@n LBHJSEIi an increase in cAMP accumu-
Jation (40— 70%) ini the owier mitochondrial mem-
brane, whereas’ +he sz me amounts of thess hﬁmmnes
- tid not influence the LOnversion of ATP tp cAMP in
" the inner mitochondrial membrane. Sodinm fluoride
- was found 1o stimulate the enzyme activity in both
" submitochondrial fractions; 6—9-Told. The stimnla-
~ tory effect of LH on the adenyiaie cyeclase of the

phter Jnembmﬂse subfractmn wes higher ﬂ:an that of

- HCG or FSH The fizst ﬁstemab]e increase in t:AMP
o leva]s mmrmd w0 Jmnuies after addition of LH,
- and the | pe:ceniage increase over the conirol levels
" ibdiced by this hommone (60475 o) was 1 nearly the
- same after 25,10 and 15 min (fig. 1. ‘The coficen-
rtratmns @f gunaﬂn:atmp?uns required to prodice 2u -

increase in the adenylate s}c]ase ecinmv by the 431131315

nn*tauhtmﬁnal membrang were ihagher than- those.
in n’mtaci mm:» '
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Effec! of gonaﬂmmphm’s and saﬁmm ﬂuonz}e on the m?.eny—
]ate cyclase aetivity of onter and inner m?-mhmna .
subﬁan:z:ons :;s*"“ 3t xesns mnmhnnﬂna .

Addition.

- cAMP-pmcles/mg proteinf10 min mf:uba*mn

Ouier membrane, - Ingpier membran"s
Np addition © - -7.10 = 0.0945), 0 ::.zn m} fo):_ o
LTHIOW | 0 DA =0AB45) 0 )
CLH2GIV 12402 03443) - 5802 007 i85y .
HCOGIDIY - B95 20.05 (5} 8.90 x 0.05 {51
CHCG 20 - 1@.40_:‘13‘.3@ {8y . ' 5.00 2 0.07 (53
FSH 101U 830 =030 M) 4,50 = H.O5 {4)
FS3H 20 e 2078 =020 ) 54D 2 0.07 (4)
43-5@ £0.22 (6 A5.60 2 D.25 (£)

“MNaF 10 :nM

" The hosmones and sodinm Toride were dissolved in o035

M Tris—HCE buffer (pH 7.8) and added to the ineubation ™
mixture, Resnlts are given as mean = 5B of the mean follo-
wed by The mamber of @E}Saﬂ’aﬁm}'s in parentheses,

- mitochondrial membrane nox affected its sensitivity
" to gonadotrophic hormoenes. The in-2r membrane sub-
fraction was suggested tc be the locns of mitochon-
drial conversion of cholesterol to reegnenclone in the
zdrenal cortex T18, 19]. 31 is of co siderable interest
‘that the adenylate cyclase of the ir ner mitochondrial
membrane was activates by sodinn: fluoride but not
by gonadotrophic hormones. The dats indicate that
ihe procedure tised to fractionate the mitochondria
may have abolished the capacity of ponadotrophins
" 1p bind 10 its recepiors, *mtihﬁm affecting vhe adeny-
~late cyclase system. :
- 'The resulis reported here demnn"siratse the pmﬂs,mp
ol :ausﬂenylate cyclase on both Dute;r and inner mito- -

, shond;na] membranes and the capebility of the gona- - -
" Goirophic honmones 1o stirmlate 1he enzyme attached

1o the ouier memhmne subifraction. These resulis
 further support our previsas “findings of the presence
“ofa gonadmmp}un‘senmu‘fe adenylate cyclase in rat
" testis mitochondria [9] fres of p}asma mam‘ﬂmne
~and fenﬁﬁp]ab,mc reHculum: \f :10] e
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