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OPPOSITE EFFECT OF PROTEIN KINASE C ACTIVATION ON 
STEROIDOGENIC ENZYME GENE EXPRESSION I N  HUMAN CHORIO- 
CARCINOMA CELLS AND IN ADRENOCORTICAL CELLS. 

The cholesterol side-chain cleavage enzyme (P450scc) is the rate- 
l imiting and hormonally regulated s t ep  in  s teroid  hormone synthe- 
sis. Cyclic AMP (CAMP) is thought t o  be the  main second messenger 
regulating s teroid  hormone synthesis i n  a l l  s teroid  producing or- 
gans. We studied the e f f ec t s  of 12-0-tetradecanoyl phorbol 13- 
aceta te  (TPA), an act ivator  of protein kinase C, on P450scc mRNA 
levels  and s teroid  production in cultured human choriocarcinoma 
(JEG-3), f e t a l  adrenal and adul t  adrenal c e l l s .  In JEG-3 c e l l s  
TPA (up to  100 ng/ml) increased P450scc mRNA accumulation 230 % 
(p <0.001) and progesterone secretion 320 % (p <0.01) simultane- 
ously. In cultured human f e t a l  and adult adrenal c e l l s  TPA de- 
creased ACTH-stimulated P450scc and P450c17 (17-hydroxylase/l7,20 
lyase) mRNA levels  30-80 % (p <0.01). A t  the  same time co r t i so l  
and corticosterone secretion decreased a t  l e a s t  50 % (p <0.01). 
The data show tha t  protein kinase C act ivat ion leads  t o  stimu- 
la t ion of steroidogenesis in choriocarcinoma c e l l s ,  but t o  in- 
h ibi t ion in adrenal c e l l s .  Adenylate cyclase act ivat ion leads to  
increase in steroidogenesis i n  both c e l l  types. It w i l l  be of in- 
t e r e s t  t o  see i f  growth factors  causing protein kinase C ac t i -  
vation, w i l l  cause similar changes in  steroidogenesis a s  TPA does 

I 
STERONE METHYL OXIDASE TYPE I I  (CMO II) DEFI- 

CIENCY IN 2 BOYS: METABOLIC AND GAS CHROMATOGRAPHY1 
MASS SPECTROMETRY IGC-MS) STUDIES 1 

Infection-triggered life-threatening salt  loss and hyperkalemia 
developed in 2 male infants with dystrophy, inappropiately low 
plasma aldosterone concentrations and elevated plasma renin acti- 
vity. Sodium supplementation bu t  not short-term high dose oral 

9oc-fluorcortisol (FF) did rever t  hyponatremia in one boy (Pat.A) i The other boy (Pat.B) is growing normally on a high sodium diet 
and oral FF (0.1 mgld).  Diagnosis of a defective terminal s t ep  of 
aldosterone biosynthesis was confirmed by measuring urinary ex- 
cretion of specific mineralocorticoid metabolites: 1 pat. CA THB 18-OH-THA THB + a-THB 

(v:mo) ual24 h ua124 h C-M -, - - - 
inT. range) (nl. ratio) 

A 4;9 640 (0-307) 1249(nl.:not detectable) 0.66 (0.26) 
B 2:7 160 (0-2251 127(nl.:not detectable) 0.44 (0.18-0.22 1 

Unknown steroids a s  candidates responslble for the salt  loss coul 

cases of unexplained salt  loss in infancy and childhwd.Short-ter 

corticoid synthesis. (THA: 11-dehydrotetrahydrocorticosterone, 
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ADRENAL RESPONSE DURING THE GRAFT-VERSUS-HOST (GVH) 
IN A N  AVIAN MODEL 

I l h e  GVH i s  a f requent  comp l i ca t i on  o f  bone marrow t r a n s o l a n t a t i o n  (81111 . . 
lead ing  t o  a m u l t i  organ i~aune-med ia ted  pathology.  I t s  endocr ine e f f e c t s  
a r e  d i f f i c l t  t o  analyze i n  human pa tho logy  as BMT requ i res  m u l t i p l e  regimen 
p repa ra t i on  f requen t l y  i n c l u d i n g  rad io the rapy .  An av ian  model has been develop- 
ped t o  more p r e c i s e l y  i n v e s t i g a t e  the endocr ine co.plications o f  GVH. GVH 
was e l i c i t e d  on 9-day o l d  ch i cken  embryos by  a d u l t  h i s t a  compat ib le spleen 
g r a f t  an the c h a r i a  a l l a n t o i c  meabrane. The i n t e n s i t y  a f  GVH was evaluated 
by the a l t e r a t i o n  of  the embryo spleen. Adrenals from c o n t r o l  and a l l o g r a f t e d  
animals mere p e r i f u s e d  (Endotronics.  USA) d u r i n g  2 hours and f r a c t i o n s  c o l l e c t e d  
every 10 minuter .  I n  the c o n t r o l s ,  co r t i cos te rone  p roduc t i on  was constant  
du r i ng  the p e r i f u s i o n  pe r iod .  l l a x i n a l  co r t i cos te rone  response occurs w i t h i n  
10-20 minutes a f t e r  the i n j e c t i o n  o f  1-24 ACIH. The op t ima l  ACTH dose war 
0.5 u g l a l .  The adrenals o f  GVH animals shown basa l  sec re t i on  (6.0 + 2.2 
ng1.11100 u g l l O  mn) s i m i l a r  t o  the c o n t r o l .  The maximal response to- ACTH 
was cons tan t l y  de layed  (peak a t  the 20-30 minutes f r a c t i o n )  and s i g n i f i c a n t l y  
reduced compared t o  the c o n t r o l  (COO X v r  900 X o f  the basa l  values). The 
present  da ta  favor  adrenal  res i s tance  t a  ACTH. Such a res i s tance  has been 
p rev iaus l y  found i n  the t h y r o i d  on the same model. The exact  mechanisas 
o f  t h i s  i s  p r e s e n t l y  under c lose r  i n v e s t i g a t i o n .  
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HU;AN CORTICOIROPIN-RELEAS116 FACTOR (CRF) AND ACTH 

TEST Ill PREMIURE PUBARCHE (PP)- 

Serum and plasma concen t ra t i ons  of  ACTH,beta-endorphin ( 0 -E~ ) ,deh~droep iandros te rone  

( ~ f ~ ) . d e h ~ d r a e p i a n d r o s t e r o n e  s u l f a t e  (0S).l7-hydroxyprogesterone (17-OHP),androsten 

d ione (O ) and c o r t i s o l  (F) ue re  measured b e f o r e  a n d a f t e r  i . v .admin i r t ra t i ana f  1pglKg 

of  CRF ( C ~ F  I-4I.Nova-Biocehem.CH) i n  9 p a t i e n t s  w i t h  PP ( 8 F , I  R. mean age 6.9r1.2yr5, 

bone age 7.6t1.3yrs)  and i n  9 c h i l d r e n  w i t h  Tanner stages 11-111 ( c c ) ( ~ F . ~  ll,mean age 

11.5rl.2yrs.bone age 11.2tl.5yrs).The same ho~mones were measured before and a f t e r  i.v 

i n j e c t i o n o f  0.25.4. ACTH (Synacten) i n  the same subjects.The r e s u l t r o b t a i n e d  can be sk 

marized as fol1ows:CRf tes t ; l )No  d i f f e r e n c e s  i n  base l i ne  and peak plasma l e v e l s  o f  ACI 

and 0-EN betucen the  2 gr0ups;Z)Peak serum OEA 1evelsy)EA values s i g n i f i c a n t l y  l o v e r  i r  

PP than i n  CC(peaks l.77~0.9v.s.3.12tl.02 ng/ml.p~o.o25,x~SO;AO.l2tO.47v.s.l.l8?O. 

p(0.025);3)Peak 17-OHP serum l e v e l s  s i g n i f i c a n t l y  h ighe r  i n  PP compared t o  CC(1.23iCI.2 

v.s.0.81r0.3 ng/ml.p<0.025);4)Peak 0 /peak 17-OHP r a t i o  s i g n i f i c a n t l y  lower i n  PP t h  

i n  ~ ~ ( 0 . 5 1 ? 0 . 1 7 v . r . l . 2 6 t 0 . 4 6 , p < 0 . 0 1 ~ . ~ ~ 1 ~  t es t :base l i ne  and peak serum l e v e l s  of a l l  

measured horoones s i m i l a r  i n  the 2 groups. ln conc lus ion ,d i f f e ren t  androgen responses 

CRF a d m i n i s t r a t i o n  seem t o  be independent from ACTH and 8-EN s e c r e t i o n . l n  PP,under CRF 

s t imu la t i on , the  apparent C -20 l yase  a c t i v i t y  does n o t  appear t o  be f u n c t i o n i n g  as i n  

c h i l d r e n  w i t h  the same degr:! o f  pub i c  h a i r  development bu t  w i t h  assoc ia ted  gonadarche 

Yhether t h i s  d i f f e rence  i n  enzyme e f f i c i e n c y  i s  due t o  t he  a c t i o n  of a hypothalamic-p i -  

t u i t a r y  f a c t o r  o the r  than AClH and B-EN, or  t o  i n t r i n s i c  adrenal  changes i s  s t i l l  un- 

c lea r .  
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ADRENOCORTICAL INSUFFICIENCY ASSOCIATE0 YITH ACHALASIA AND 

RLACRIRA: VARILBILITY OF CLINICAL FIHOlNGS I N  TWO CASES. 

A f t e r  the 4 p a t i e n t s  repo r ted  by A l l g r a v e  i n  1978, on l y  feu c a r e r  of the ACTH 

i n s e n s i t i v i t y ,  acha las ia  and a l a c r i n a  syndrome have been descr ibed.  Soue 

c l i n i c a l  aspects of the d i so rde r  and i t s  pathogenesis has n o t  y e t  been 

c l a r i f i e d .  Ye r e p o r t  2 more p a t i e n t s  t o  con f i rm  the  c l i n i c a l  e n t i t y  o f  t he  

syndrome. Care male p a t i e n t ,  developed acha las ia  a t  age 2.5 y r s  ( H e l l e r ' s  

uyotomy was c a r r i e d  ou t )  and a f t e r  1.5 y r s  g l u c o c o r t i c o i d  d e f i c i e n c y  ( s k i n  

p igmentat ion,  convuls ions u i t h  hypoglycaemia): ACTH> 850 pglml ,  no response t o  

ACTH t e s t ,  no raa l  a ldosterone and PRA. Eyes apparen t l y  normal, bu t  ev idence of 

i a p a i r e d  t e a r  p roduc t i on  a f t e r  S c h i l l e r  t e s t .  Other f ea tu res :  auscu la r  

hypotrophy and hypotonia.  f o o t  o r thoped ic  abno rma l i t i es .  No F ind ings  i n  parents.  

Case 2 female u i t h  a lac r ima  s ince  b i r t h ;  a t  age 3.5 d iagnos i s  o f  adrenal  

d e f i c i e n c y  was nadc (weakness, s k i n  p igmentat ion,  convu ls ions  w i t h  hypogly-  

caemia): ACTH l e v e l s  rang ing  from 229 t o  427 pglml ,  undetectable c o r t i s o l  

l e v e l s ,  u r i n a r y  a ldosterone l e s s  than normal. She has s l i g t h  dysphagia w i thou t  
r a d i o l o g i c a l  s i gns  of achalasia.  I s o l a t e d  f i n d i n g s  v i t h i n  f am i l y :  a lac r ims  i n  

aa te rna l  grand - mother, e leva ted  ACTH l e v e l s  i n  mother 's  s i s t e r .  Conclusions: 

our cases show the c l i n i c a l  v a r i a b i l i t y  o f  t h i s  syndrome; the presence of  

i s o l a t e d  achalasia,  ad renoco r t i ca l  i n s u f f i c i e n c y  o r  a l a c r i a a  i n  a c h i l d  warrants 

eva lua t i on  f o r  the o t h e r  components. 
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PROTECTIVE EFFECT OF ATRIAL NATRIURETIC 
PEPTIDE (ANP) ON CELLS DAMAGED BY HYPOXIA 
OR OXYGEN RADICALS. 

Recent re ortsls' show that  ANP attenuates acute lschemlc renal 
fallure (A\F) In vlvo and In Isolated perfused kidney. ANP Is a 
potent renal vasodilator and the  rotectlve effect of ANP was 
shown to be medlated by' lmprovlnf Remod namles. To determlne lf 
ANP also has a protective e fect a the  cefiular level studles were 
performed In hepatocyte cell cultures also knowh to respond 
strongly to ANP Cells were ex osed td A) 0.696 Oz for 4 h and 
reoxygenatlon a i  2 0 %  On for 2 8  h or B) hypochlorous acld (100 
vM) for 1 h. Both procedures are known to lead to the  productlon 
of free radlcal metabolltes whlch cause cell damage In response 
he a tocytes  showed lncr'eased membrane leslons '(assessed b i  
regease of serum glutamate transamlnase bleb formation and non- 
exclusion of try an blue) and roteolysls'(assessed b the decrease 
of trlchloroacetyc acld-preclpptable ~:'~lvallne-labeled peptldes). 
ANP ( 0  01 0.1 and 1 V M  glven a t  any time durlng the  ex erlment 
protectid 'the cells agaLs t  further membrane damage a n t  proteol 
ysls or. a t  least. attenuated these processes. Thls cytoprotectlve 

effect of ANP was aralleled by an u to 3-fold Increase in 
cellular cGMP content. Both cytoprotectgn and the  Increase In 
cCMP could be blocked by pertussls toxln whlch strongly suggests 
t ha t  the  ANP-partlculate guanylate cyclas; response 1s mediated by 
a C-proteln In hepatocytes. Sodlum nitro russlde whlch also 
Increased the cells cCMP content vla cytosol?c uani la te  cyclase 
had a cytoprotectlve effect slmllar to ANP. ~ i e s e  results shoii 
that  the  beneflclal effect of ANP In ARF may not on1 be hemo- 
dynamically medlated but can also be the  result of cyloprotectlve 
pro er t les .  Furthermore these results stress the posslble Im- 
porfance of cGMP and cGMP-medlated response In cytoprotectlon. 
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