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SUNIMARY 

A histochemical study to determine 
(he localization of sorbitol dehydroge-
nase (SDH) in kidnc'y and liver frorn 
('mhrionic, voung and adult Myiop.si-
fta ni. moiiachs vas perfornied. The 
t'iizyne activity increased with agc in 
l'oth ()rgans. Jo the kidiiey, the ('nzyrne 
appeared at the proximal convoluted tu-
hules, and increased in the basa] cv-
toplasm of the tubular celis. In the Ii-
\('i' thc localization vas diffuse in the 
lebule but more intense in the cyto-
rlasm of hepatocytes, especially in the 
perinucicar arcas. These studies mcli-
tate tlmt the  cvtcchernical enzyme lo-
calization differs in this species, which 
is iro'rt' cs'oliitioned than Cailus gallus, 
and would he related to ontogenetie 
and plivIogenetic differentiatiou. 

l<eq worcis: soi'bitoldchydro genasc - ay-
tochemistry - Kiclney - liver Myiop-
sitta Ni. Monachus - crnhriologv. 

1 \i'I'hl.()DUCTK)N 

Tile enzymc SDH (L-i(litol: NAD 
oxidoreduetase: E.C.1.1.1.14. ) ,vas stn-
died l)V l)iochernical niethods in SC'V(-
ral adult tissues siit'h as liver and kid-
nrv 5.8, testes 1,  placenta 6,  etc., froto 
(liffcraut spccics. 

In a prcvious study 1, it was postula- 
(('d that this enzynic \vould be inv&ved  

in metaholic 1)rocess(s or mcinbi'ane 
transport in sorne organs of thc chic'k 
einhrvo. 

Besides, the enzvine presents di-
ffercnt molecular forms in South Ame-
rican avían tissucs hefore and after hat-
chiig 

The cvtochemical localization of 
this enzvrnc in one of this spccies-
¡Iijiopsitta tu. monachus, was perf rmed 
(o determine thc phylogenctic and no-
togerietic relation in this specimcn, 
which is more evotutioned than Galias 

ü/1us. 

MATERIAL ANI) METIIODS 

Eighteen days-oid Myiopsitta ni, 
inonaci? u.s' emhryos. young (threc 
montlis aftc'r hatching) and adult foro-rs 
(over Oflc year of age) were trapped 
in the areas of Piquilin and Villa As-
casubi, Córdoba, Argentina. 

Kidncy,  and liver were dissected out 
lioru each animal at the threc stages. 

For histochcmical studies the ma-
l(rial vas frozen in a bath of 2-niethy1 
britano ehilled with liquid air. Scctious 
of 10 am were cut in a Lapshaw crios-
tat at —259C. The activity of SDH Nvas 
denionstrated by the ritcthod dcs.rbecl 
by Johnson . Sec[ions were fixecl for 
45 min at 0C ¡ti a .solution containing 
105'(Y fornia1dchyde, 50 ethanol and 
Tris base (600 mM) adjustcd at pH 
7.0 with acetic acid. Tissues wcre af- 
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terwards trcatcd for 5 min with acctone 
at 09C tu remove lipids and rinsed 
tlirc'c, times in a coid Tris base (300 
mM) - 11CL buffer, p11 8.8, for 5 miii 
to rcmovc soluble factors 7 . The ah- 
brcviations used are: Tris, tris (hydroxy-
methyl) aminoniethane; NBT, 2,2-di-p-
nitrophenyl-5,5' dipheny1-3,3' (3,3' -di-
rnethoxv-4,4-biplicnylene ditetrazolium 
chloride; NAD, riictine rdenine dinu-
cleoticle;  PM S, phenazine metbosulfatc. 

Sections were incubateci in a mc-
di u ni containing: Tris base (300 mM) -  
HCL buffer pHS.8, NBT 0.3mM); sor- 
bitol (30 mM); NAD (1 mM) and 
P'lS (15nM) cluring 30 - 60 min at  
37C and then ven' removed and trea-
ted with 10% forrnatdehyde-50% etha-
nol in equal paris, washed in distilled 
water and rnounted in glycerogel. Con-
trol sections were incubateci in suhs-
trate-Iree medium and heat- inactiv,t-
ted sections (in boileci water for 10 
ruin), vicie incubateci in the complete 
meclium. Tissucs fixed in Bouin's u- - 
(1uid viere dehydrated and emhedded 
in paraffin and serial sections verc stai-
ncc] with Hari'is' hematoxylin and eosin 
to obtain other rnorphological controls. 

U ESUJ,TS 

In the embryonic kidiiey, a lo' 
enzyniatic activity appearcd in the cy-
toplasrn at the level of the proximal con-
voluted tubules as a diffusc substance 
or as fue granulations; nuclei viere not 
stainc'd. A slight reaction appeared :-
Bowoiaii's capsule ( Fig. 1). 

After hatching, the activity increa-
Sed, being nuor marked in the basal 
cvtoplasmic' arcas or the uoiwolutecl 
tubules. The Bowrnan's capsule presen-
ted a nifld reaction (Fig. 2). Although 
ibis lncalizations was niaintaincd in the 
adult kiclncy, the enzyme actitvity rose 
t() a high leve] (Fig. 3). 

The embryonic liver showed a light 
and diffuse localization of formazan jo 
the cytoplasm of hepatocytes. Coimee-
tive tissue vas not reactive. 

The enzyme activity increased in 
the postnatal and adult liver. The reac-
tion vas strong in the cytopasm o  

adult hcpatocytcs surrounding the nu-
elcus. AII the lobules' arcas present:d 
un homogcneous staining (Fig. 4). 

Connective tissue presented a mo-
clerate or negative reaction. 

l)ISCUSSION 

The cytochemical localization of the 
cluzymes in Myiopitta rn, monachus 
differs from that studied in the chick 
embryo ". In this species, the enzyrne 
vas seen at th peinuclear region of 

the convoluted tubules from kidncy at 
al! the ages studied. 

Tu !tiijiopsitta ni. mo naChUS the SDH 
activity that appcarcd at the basal cy-
toplasni is probably related to the 
transport process which occurs at this 
leve!. On the contrai'y, in the liver nf 
this speeie.s the localization of the en-
zynie is perinuclear, and it is associatcd 
w'ith glycogen si-orage. In the chick 
embro, hepatic SDH is present in spe-
cific arcas such as the cenolohular 
and pericanalicular regions, where the-
ni,  tabolism is conditioned for bile for-
mation. 

Tlic' mercase of cnizymatic reaction 
in botb spccies duning development is 
conconiji-ani- with the role that S13I1 
plays un embryonic anaerobic rnetabo-
lisni 

Probablv, this incienient of cnzy-
matie activitv is related to the differe!it 
molecular furias of the SDH dctccted 
dw'ing clevelopment of A1'yiopsilta a. 
?nnnachus . 

One molecular form appears in the 
(1 nhryonic and young stages whereas 
¡u thc adult specimen two bands are 
Found. This event would be related t 
the diffcrences in the evolution and 
clifferentiation processes in both avian 

RESUMEN 

5€ realizó un estudio histoquíinico 
para determinar la localización de Sor-
bitol deshidrogenasa (SDH) en riñón 
e hígado de myiopsitta rn. monacha 
embrionaria, joven y adulta. La acti- 
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FIGURE 1: 

Kidney (metanephros) from 18 days-old embryo. Proximal 
convoluted tubules with olight SOR reection. X 100. 

Kidney froni young epecimen. Proxiñiel convoluted tubuleB. N: 
Nucleus. Intense activity of SOR in basal cytoplaam (arrows). 
x 450. 

FIGURE 2: Kidney from adult epecimeri. Strong reaction in proxinial 
convoluted tubule. x 450. 



FIGURE 3: Livor frora 16 daye-old ernbryo. P: Portal orees. Slight 
SDH aetivity in lobules. x lOO. 
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FIGURE : Liver from adult 9pecimen. N: Nucleus. Intense SDH 
activity erround the nuclel [arrows). x 1450 



SOIIllITOL 1)EHYDBOCF.NASE;  

vidud enzimática increncntó con la 
edad en ambos órganos. En ci riñón, 
la enzima se encontró en los túbulus 
('()fltüflh(Ttdos proximales. y aumento 
en c citopasroa basal de las células 
iimbularcs. En ci hígado, la localización 
fue difusa en ci lóbulo, pero más in-
tensa er el citoplasma de los hepato-
(-itos, especialmente en las áreas peri-
nucleares. Estos estudios indean que 
localización citoi [llímica de la enzima 
difiere en esta especie, que es más evo- 
lucionada que el Gallus gal/ns, y esta-
ría relacio nada con la diferenciación 
i;ntogcri&ica y  fflogenética. 

Polainas clave: sorbito! deshidrogcnasa 
- citoquímica - riñón - hígado - Mvi-
opsitta ni. monacha - embriología. 
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