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chlorohydr in  and an acidic metabol i te ,  fl-chlorolactic 
acid (BCLA, I I I ) .  During the  24 h after  adminis t ra t ion  of 
e-chlorohydrin,  16% of the radioact ive  label is e l iminated 
as a~C1- indicat ing extensive dehalogenat ion by  epoxi- 
dat ion (I->II) ,  since a~C1- is excreted slowly due to dilu- 
t ion wi th  the n o r m a l  C l -  pool 7. BCLA appears  as a 
ur inary  metabol i te  3-5 h after  adminis t ra t ion  of e-chloro- 
hydr in  and continues to be excreted,  toge ther  wi th  traces 
of a6Cl-, 7 days later.  The a m o u n t  of BCLA excreted in- 
dicates t h a t  the  oxidat ive  metabol ic  p a t h w a y  ( I -+II I )  
occurs wi th  approx imate ly  25% of the e-chlorohydrin  
given a t  this dose level. Adminis t ra t ion  of BCLA (100 mg/  
kg, oral or i.p.) to male rats, however,  did not  induce 
visible ep id idymal  lesions though  histological  sectioning 
of the  tes t is-epididymis complex  showed the  ductul i  ef- 
ferentes to be ei ther  di lated or choked wi th  sperm, similar 
to the  ear ly  symptoms  of spermatocoele format ion  by  
e-chlorohydrin  5. 

Dur ing these studies i t  was observed tha t  e-chloro- 
hydr in  and BCLA (100 mg/kg) have  a diuret ic  act ion on 
male rats.  Higher  doses of ei ther compound (120-150 mg/  
kg) cause anuresis and dea th  by renal  failure, his tology 
reveal ing glomerular  nephri t is  due to a crystal l ine renal  
deposition. Fur thermore ,  the  urines of the  diuret ic  animals  
were examined  microscopical ly and found to conta in  
envelope-shaped crystals, character ized as calcium oxal-  
ate. Consequent ly  the  metabol i sm of a6C1- and 14C-BCLA 
(100 mg/kg,  i.p.) was inves t iga ted;  whereas  a6C1-BCLA 
appeared unchanged together  wi th  anC1- in the  urine, 
r ad ioac t iv i ty  f rom t~C-BCLA was localized in the  kidneys  
and oxalic acid (IV), as calcium oxalate,  identif ied as a 
ur inary  metabol i te .  Adminis t ra t ion  of oxalic acid (50 mg/  
kg, i.p.) to male rats caused a brief phase of diuresis and 
at  au topsy  approx ima te ly  50% of the  t rea ted  animals  
exhib i ted  visible mono- la tera l  spermatocoeles.  Higher  
doses of oxalic acid were toxic due to renal  deposi t ion of 
calcium oxalate  8 similar to the effects seen with  high 
doses of bo th  ~-chlorohydrin and BCLA. 

The mechanism by  which oxalic acid induces the forma- 
t ion of spermatocoeles  is not  known. I t  m a y  involve inter-  
ference wi th  the  reabsorpt ion of tes t icular  fluid f rom the  
ductul i  efferentes and caput  epididymis to the blood 
s t ream 9 since in p r imary  hyperoxalur ia ,  ex t ra rena l  de- 
posits of calcium oxalate  are f requent ly  found in the  
walls of veins, arteries and arterioles associated wi th  the  
male ur inogeni ta l  t r ac t  ~~ Previous studies have  con- 
cluded t h a t  spermatocoele  format ion by  a single high 
dose of ~-chlorohydrin involves  interference wi th  an ab- 
sorpt ive role of the  epididymis  11 or conus epididymis  5 

possibly by causing chemical  changes in vascular  per- 
meabi l i ty  in this region 12,1a. If  this act ion of e-chloro- 
hydr in  is due to the sustained in v ivo  release of oxalic 
acid, o ther  compounds  metabol ized to oxalic acid m a y  
also be expected  to induce similar lesions. Long- te rm 
adminis t ra t ion  of e thylene glycol mono-e thy l  ether,  which 
produces oxalic acid via  e thylene glycolX4, is reported as 
causing bi lateral  tes t icular  lesions in over  60% of t rea ted  
male  rats  ~. Three  other  male  ant i fer t i l i ty  agents produc-  
ing spermatocoeles are e -bromohydr in  5. 1-amino-3-chlo- 
ropropan-2-ol*6 and e thane- l ,2 -d imethanesu lphona te  ,7. 
I t  is possible t ha t  these three  compounds  could be me- 
tabolized to oxalic acid v ia  fl-bromolactic acid, BCLA18 
and e thylene  glycol, respect ively.  Pre l iminary  results  
show t h a t  these three ant i fer t i l i ty  agents induce diuresis 
in male rats and t h a t  the urine contains  calcium oxalate.  
Their  metabol i sm together  wi th  the  effect of oxalic acid 
on the  male ra t  reproduc t ive  t ract ,  is at  present  being 
invest igated.  
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Summary. The specific ac t iv i ty  of h i s tamine  methyl t ransferase  of ra t  brain increases rapidly  f rom the 16th unti l  the  
25th d a y  of gestat ion (7 days after  birth).  The  specific ac t iv i ty  of phenyle thanolamine-N-methyl - t ransfe rase  shows a 
rapid  increase dur ing the 1st and the  2nd week after  bir th,  the  adul t  values being obta ined  by  the  end of the 2nd week. 

His tamine  migh t  be a centra l  neuro t ransmi t t e r  2 and a 
regula tor  of tissue growth as well a. The ma jo r  p a t h w a y  
for h is tamine  metabo l i sm in the  brain of cat, mouse and 
ra t  is me thy la t ion  of the  imidazole ring to yieId 1-methyl  
( -aminoethyl)- imidazole (methyl-his tamine)  4. His tamine  

methyl t ransferase  (HMT) is d is t r ibuted all over  the brain 
of the  rat, the  highest  levels being found in the  hypo-  
tha lamus  5, ~. 

Phenyle thanoDimine-N-methyl t ransferase  (PNMT) in 
mammals  is h ighly localized wi th in  the  adrenal  medul la  ~. 
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Al though  only small  amoun t s  of ep inephr ine  have  been 
de tec ted  in the  m a m m a l i a n  bra in  s, POHORECKY, e t a l .  s 
d e m o n s t r a t e d  the  exis tence of P N M T  in various bra in  
regions of the  rat ,  cat, hen and turt le .  CIARANELLO e t a l .  1~ 
s tudied  the  in v i t ro  synthes is  of ep inephr ine  in d i f ferent  
areas of the  ra t  brain  and the  subcellular  localization of 
P N M T  as well. SAAVEDRA and AXELROD11 and ~[NWANG 
et al. ~ ident i f ied pheny l e thy l amine  and pheny le thano -  
lamine in the  m a m m a l i a n  brain.  SABELLI et  a l .~ pos tu la t -  
ed t h a t  pheny l e thano l amine  m a y  be a possible neuro-  
t r ansmi t t e r .  

This  paper  describes the  deve lopmenta l  character is t ics  
of h i s t amine  and  pheny l e thano l amine  m e t h y l a t i n g  en- 
zymes of the  ra t  brain. 

Materials and methods. P r e g n a n t  \ u  rats,  which  
were es tabl ished as sperm-pos i t ive  on a defini te  day, were 
ma in t a ined  in separa te  cages. Pa r tu r i t i on  occurred on the  
22nd day  of gestat ion.  Ra t s  were killed by  decapi ta t ion ,  
the  bra ins  were immed ia t e ly  r emoved  and homogenized  
in a glass homogenizer  wi th  a tef lon pest le  in 10 vol. 
(W/V) of ice cold KC1 0.15 M ,  The homogena te s  were 
cent r i fuged a t  13,000 g for 1 h and  the  s u p e r n a t a n t  fluid 
was used for the  assay. In  the  case of fe ta l  brains ,  2-4 
were pooled and t r ea t ed  as descr ibed above. In  some 
exper iments ,  the  brains  were dissected in cerebral  cortex,  
hypo tha l amus ,  bra in  stem, d iencephalon  and cerebel lum 
or in hemispheres ,  and brain  stem. Pools of Up to 4 of the  
separa te  pa r t s  of the  brain  were homogenized  in 0.32 M 
sucrose and cent r i fuged at  13,000 g for 1 h. The pre- 
c ip i ta te  was resuspended  in 0.32 M sucrose conta in ing  
0.15% Tr i t on -X  100. For  the  de t e rmina t ion  of HMT 
act iv i ty ,  the  m e t h o d  descr ibed by  BROWN et  al. 1~ was 
used. 

The de t e rmina t i on  of PNMT ac t iv i ty  was done as 
descr ibed by  POHORECK'Z et  al. 9 wi th  the  following mod-  
if icat ion:  The organic phase  (butanol),  which con ta ined  
the  ex t r ac t ed  (14C)-epinephrine, was t ransfer red  in the  
scint i l la t ion vials and evapora t ed  to dryness.  The residue 
was dissolved in e thanol  and counted.  All enzyme assays 
were run in dupl icate .  

Resulls. Our resul ts  (Figure and  Table) indicate  t h a t  

fetal  ra t  brain  a t  14 days  of ges ta t ion  shows a sl ight  
HMT act ivi ty .  The enzyme ac t iv i ty  increases rap id ly  
f rom the  16th day  of ges ta t ion  unt i l  t he  29th day  of 
ges ta t ion  (7 days  af ter  bir th) .  The possibi l i ty  t h a t  the  in- 
crease of HMT ac t iv i ty  was caused by  e i ther  the  ap- 
pearance  of an ac t iva to r  or the  d i sappearance  of an in- 
hibi tor ,  r a the r  t h a n  by  an increase in enzyme protein ,  
was considered.  Mixtures  of ex t rac t s  f rom the  19th fetal  
and 10th pos tna t a l  days  mani fes ted  HMT act ivi t ies  
equall ing the  sum of the  act ivi t ies  of the  two;  this  fact  
is compat ib le  wi th  the  idea of increased enzyme pro te in  
co n t en t  dur ing deve lopment .  The results  p resen ted  in the  
Table  indicate  t h a t  by  the  10th pos tna t a l  day  the  specific 
ac t iv i ty  of the  enzyme was lowest  in the  cerebral  cor tex  
and h ighes t  in the  hypo tha l amus ,  as was also found for 
adul t  animals  6. H y p o t h a l amu s ,  d iencephalon  and cere- 
bel lum show a s ignif icant  increase of H M T  ac t iv i ty  bet -  
ween the  6th and 1 0 t h d a y  af ter  bir th ,  while cerebral  
cor tex  and  bra in  s t em do no t  show any  change dur ing  
th is  period.  

P N M T  ac t iv i ty  is found  in the  s u p e r n a t a n t  f ract ion at  
17 days  of ges ta t ion  and, af ter  a sl ight decrease,  a rap id  
increase follows during the  1st and 2nd week after  b i r th ,  
the  adul t  values being ob ta ined  by  the  end of the  2nd 
week (Figure). Mixtures  of s u p e r n a t a n t s  f rom 21st fetal  
and 16th pos tna t a l  day  mani fes ted  P N M T  activi t ies  
equal l ing the  sums of the  act ivi t ies  of the  two.  

Discussion. R a t  bra in  h i s tamine  co n t en t  undergoes  a 
biphasic  change  dur ing p o s t n a t a l  deve lopment .  I t  shows 
a sharp  rise shor t ly  af ter  b i r t h  and then,  a f ter  the  end of 
the  1st week, it  declines to  reach the  adul t  levels ta-17. 
His t id ine  decarboxylase  ac t iv i ty  shows the  opposi te  
changes  dur ing th is  period,  while h is t id ine  concen t ra t ion  
ini t ial ly rises and a f te rwards  falls wi th  the  peak  value on 
the  1st day  af ter  b i r th  ~5. The above observat ions-were  in- 
t e rp re t ed  by  SCt~WARTZ et  al. 1~, as indica t ing  t h a t  the  
changes  of h i s tamine  dur ing  the  first  days  are due to  the  
changes  of his t idine concent ra t ion ,  and  he assumed t h a t  
h is t id ine  decarboxylase  is, like in the  ra t  s tomach,  an 
adap t ive  enzyme whose ac t iv i ty  is regula ted  by  the  local 
concen t ra t ion  of h is tamine .  
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A) HMT activity in the supernatant and particulate fractions of various regions of the rat brain during development, expressed in nmoles]g 
tissue/60 min 

2 Days 6 Days 10 Days Adult 

Brain regions S P S P S P S P 

Cortex 33.7nL27.9 13.7-E10.1 68.5~-18.1 ~ 19.7~=11.0 b 71 .1 -E16 .8  22 .7 : t_12 .5  62.1-t=18.5 19.7~-12.2 
Hypothalamus 86.8-c 15.0 62.3~ 15.3 109.1• ~ 86.64-19.2 ~ 182.9• 19.2 ~ 131.0~= 17.4 ~ 163.2• 17.7 b 99.0• 
Dieneephalon 75.0i18.0 22.9• 84.6~=14.0 27.1-t=15.1 107.1• ~ 32.0~15.0 89.1=L20.4 35.9• 
Brain stem 105.3• 22.1-~ 15.3 122.3• ~ 38.7-E 19.2 ~ 125.6=E 1 9 . 1  36.6i12.9 110.2• 33.2• 
Cerebellum 62.8~- 14.9 28.9~ 18.9 63.1• 30.1• 118.2~ 18.3 ~ 42.6~=15.3 b 98.5J 20 .4  39.4i15.4 

Each number is the mean value of the 10 animals -c SD. 

B) PNMT activity in the supernatant and particulate fractions of the hemispheres and brain stem of the rat brain during development ex- 
pressed in nmoles/g tissue/60 rain 

9 Days 15 Days 21 Days 

Brain regions S P S P S P 

Hemispheres 1.31-~0.72 2.53~-0.96 1.63~20.81 3.88j=1.23 1.78~0.75 4.33i1.17 
Brain stem 2.10J 0.90 4.83• 1.59-L0.63 5.82=t_1.14 1.82-E0.66 5.32~-0.99 

ap < 0.02; bp < 0.01; cp < 0.001 
Each number is the mean value of 10 animals ~ SD. 

Our results  suggest  t h a t  the  deciine of bra in  h i s tamine  
con t en t  and the  a p p a r e n t  increase of h i s t amine  tu rnove r  
af ter  the  1st week of life, m igh t  be the  resul t  of enhanced  
me thy l a t i on  by  the  increased ac t iv i ty  of HMT dur ing 
th is  period.  This is compat ib le  wi th  the  observa t ion  of 
SCI~WARTZ et  al. is t h a t  endogenous  h i s tamine  of ra t  brain  
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rises sha rp ly  after  inhib i t ion  of h i s t amine  methy la t ion .  
Fac to r s  o ther  t h a n  me tabo l i sm rate,  such as modif icat ions  
in c o m p a r t m e n t a t i o n  17 and release of h is tamine,  m a y  
also con t r ibu te  to the  above deve lopmenta l  changes.  

PNMT shows a lmost  a 2-fold increase in specific activi-  
t y  be tween  17 days  of ges ta t ion  and 14 days  af ter  bir th .  
No signif icant  change was observed af ter  the  end of the  
2nd week, while, as shown by  other  invest igators ,  tyros ine  
hydroxy lase  and dopamine- /%hydroxylase ,  two o ther  
enzymes  of the  same pa thway ,  show a fur ther  increase 
dur ing  the  following 2 weeks of life19, 20. 

A l t e r a t i o n  of  C h o l e s t e r o l  S y n t h e s i s  in  R a t  L i v e r  as  I n d u c e d  b y  4 - M e t h y l - 5 - H y d r o x y  V a l e r i c  A c i d  
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Summary. The ra te  of cholesterogenesis  in ra t  liver, measured  by  the  incorpora t ion  of labelled ace ta te  or meva lona te  
in to  cholesterol,  was s ignif icant ly  supressed  by  the  use of 4 -me thy l -5 -hydroxy  valeric acid sodium salt. This effect  
c a n n o t  be expla ined by  changes  in HMG CoA reduc tase  act iv i ty .  

I t  is general ly agreed t h a t  tile r a te -Emi t t ing  s tep in 
hepa t ic  cholesterogenesis  is the  fo rmat ion  of mevalonic  
acid f rom HMG CoA (3-hydroxy-3-methy lg lu ta ry l  CoA) 1. 
This  react ion,  which  is ca ta lyzed  by  tile enzyme HMG 
CoA reductase  (EC 1.1.1.34), is a l tered by  d ie t a ry  choles- 
terol  con ten t  2, ho rmona l  condi t ions  a and drugs like 
cho les ty ramine  4. Several  compounds ,  including cer ta in  
valeric acid der iva t ives  5, have  been tes ted  as hypol ipemic  
agents ,  some of t h e m  hav ing  i m p o r t a n t  inh ib i to ry  effect  
on hepa t ic  cholesterogenesis  b y  mechan i sms  no t  a lways 
involving direct  act ion of the  drug upon  the  regula tory  
s tep  6. 

This r epor t  deals wi th  the  effect  of 4 -me thy l -5 -hydroxy  
valeric acid sodium salt  (MHVA) on hepat ic  cholesterol  
b iosynthes is  in the  rat .  M H V A  is ob ta ined  as a side pro-  
duc t  in the  chemical  syn thes i s  of pregnenolone  f rom dios- 
genin ~. 

Materials and methods. Male Wis ta r  rats,  120 to  150 g, 
ma in t a ined  on s t an d a rd  l abora to ry  chow supp lemen ted  
as indicated,  were used in all exper iments .  4-methyl-5-  
h y d r o x y  valeric acid was k ind ly  suppl ied b y  Dr  F. GIRAL 
(Nat. Univ.  lViexico, Sch. Chem.). 1-14C-sodium ace ta te  
(62 mCi/ mmole) and Dz-2-SH-mevalonic acid lactone 
(82 mCi/mmole) were ob ta ined  f rom The Radiochemica l  


