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Alpha-naphthyl acetate esterase activity of 
Percoll-isolated rat Leydig cells: 
Electron microscopic and histochemical study 
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Several histochemical methods have been used for light microscopic identification of Leydig cells from rat interstitial 
tissue. In the present paper, Percoll-isolated Leydig cells was studied using a-naphthyl acetate esterase (ANAE) which is 
an alternative marker enzyme by electron microscope. After isolation of Leydig cells, they were than incubated for 
non-specific esterases with a-naphthyl acetate as a substrate and hexazotized pararosanilin as coupler for 5 min. at 4°C 
(pH 6.5). Leydig cells displayed positive ANAE reaction on their plasma membrane only. No activity was seen within the 
Leydig cell cytoplasm. As a conclusion, ANAE is a reliable marker enzyme for Leydig cells if certain conditions such as 
pH, temperature and incubation time are used. [Turk J Med Res 1995; 13(6):172-175] 
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Although their metabolic function is still osbcure, non
specific esterases are widely distributed in animal and 
plant tissues. In mammals, esterase activity is found in 
the duodenum, liver, kidney, uterus, placenta and 
brain. Speculations have been made that non-specific 
esterases are present as a complex t issue-specif ic 
mixture of various components and each of them has 
a tissue-specific biological role such as lipid metabo
lism, protein synthesis, intracellular transport and drug 
detoxification, and these enzymes also be used as a 
m a r k e r o f v a r i o u s c e l l t y p e s . C - e s t e r a s e 
(acetylesterase) is one type of non-specific esterases 
that is more widespread in high vertebrates. The 
highest activity has been found in testis, kidney and 
uterus (1-3). 

For light microscopical identification of Leydig 
cells, histochemical 3p-hydroxysteroid dehydrogenase 
(3p-HSD) activity have been used most frequently. Be
s ides, a-naphthyl acetate esterase (ANAE) can be 
used alternatively as a simple and reliable method 
(2,3). When correct incubation time is used, Leydig 
cells show positive esterase activity. Results indicate 
that, A N A E is a useful and reliable marker enzyme for 
isolated Leydig cells in electron microscopy. 
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In this study, a-naphthyl acetate esterase activity 
was studied in percoll-isolated Leydig cells. 

MATERIALS AND METHODS 
Seven adult male Wistar rats, aged 3 months, were 
used, modified method described by Rommerts et al 
was used for Leydig cell isolation (5). They were 
sacrified by C O 2 inhalation and testes were removed 
by abdominal incision and carefully decapsulated. Tes
tes were than placed in 50 ml spinner flask containing 
2 mg collagenase (Pharmacia Type 3), 5 mg Bovine 
serum albumine (BSA) in 10 ml Krebs ringer solution 
(KRB) at pH 7.4. After 20 min. incubation at 36°C in a 
shaker bath at 120 cycles/min, the resulting super-
natants filtered through nylon gauze, centrifuged at 
150 g for 10 min and crude cells resuspended in 1 ml 
phosphate buffered saline (PBS). 

Density gradient was prepared as fallows; 22.5 
ml Percoll in 2.5 ml K R B and 20 mg B S A in 25 ml 
K R B were mixed with the aid of peristaltic pump. 
Crude cell suspension layered on top of the gradient 
and centrifuged 20 min at 2500 g. Four bands are ob
tained and Leydig cells collected from the third band 
from the top. They were then washed twice with P B S 
(at 4°C) and centrifugated at 1500 g for 5 min at 4°C. 
Cells were fixed with 1.25% Glutaraldehyte-Collidine 
solution for 30 min and washed with coll idine-suc-
crose. They were then incubated for enzyme reaction 
using with a-naphthyl acetate as a substrate and 
hexazotized pararosanilin as coupler for 5 min at 4°C 
(pH 6.5) (4). 
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Figure 1a. One jjm cut semi-thin section of isolated Leydig cell 
plasma membrane only (—). X320 

After centrifugation at 2000 g at 4°C, cells were 
washed and centrifugated (4000 g/3 min) and post 
fixed with O s 0 4 . The resultant cells were embedded in 
Epon. Ultrathin sections were observed weakly stained 
with uranyl acetate for low contrast and they were 
then examined using a Jeol 100 electron microscope. 

RESULTS 
In this study, a-napthyl acetate esterase activity was 
studied in Percoll- isolated Leydig cel ls. All methods 
particularly isolation and incubation procedure we used 
worked well. When interstitial cells were fractionated 
using Percoll gradient, 4 bands were obtained. Band-I 
was composed of damaged cells, band-ll contained 
germ cells, band-Ill contained Leydig cells and band IV 
consisted almost exclusively of red blood cells. Leydig 
cells collected from band-Ill were easily recognized 
due to their characteristic organelles, i.e., prominent 
n u c l e u s , s m o o t h e n d o p l a s m i c r e t i c u l u m and 
mitochondria by electron microscopy. To observe the 
enzyme reaction, certain incubation time, pH and intact 
Leydig cel ls are needed. When examined semi-thin 
Araldite sections, Leydig cells displayed a continuous 
and dense A N A E reaction product on their p lasma 
membrane after 5-min incubation at pH 6.5 (4°C) and 
this react ion product was conf i rmed by e lectron 
microscopy. No significant variation was seen in den
sity and/or thickness of the reaction from cell to cell. 
However, weaker reaction was detected when incuba
tion time is reduced. No reaction for A N A E was ob
served in Leydig cell cytoplasms and/or organelles 
(Figure 1a-b, 2). A N A E activity was negative when 
substrate was omitted and these were used as control 
group (Figure 3a-b). 

DISCUSSION 
The aim of this preliminary study was to demonstrate 
a -Naphthy l acetate es te rase ( A N A E ) act iv i ty by 

(incubation with substrate). Positive ANAE reaction is seen on the 

Figure 2. Higher magnification of Leydig cell. Smooth endo
plasmic reticulum and mitochondria show no reaction (incuba
tion with substrate (-»). ElectronmicrographX8800 

electron microscopy in Percoll-isolated Leydig cells. It 
is suggested that Percol l gradients possess several 
advantages over other isolation methods e.g; it very 
effective, easy to prepare, and can be stored prior to 
use. Besides it exerts very low osmotic pressure. 
During preparat ion, cel l membranes must be well 
preserved. Damage of the cell membranes may result 
in damage of the enzyme. Therefore low osmotic pres
sure needed during the isolation procedure (4-6). Cer
tain other conditions such as temperature and espe
cially pH values may play very important roles to 
detect the enzyme. Opt imum pH for non-speci f ic 
esterases is between 5 and 8. A N A E is a very active 
enzyme therefore incubation time is important factor. 
When correct incubation time is used, A N A E is a 
specific marker enzyme for Leydig cells and can be 
estimated with a simple histochemical assay. In the 
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Figure 3. Controls (incubation without substrate), a) Leydig cell show no ANAE reaction (—). ElectronmicrographX2600 
b) Higher magnification of Leydig cell. Negative ANAE reaction. ElectronmicrographX8300 (X is given in its original magnification) 

demonstration of non-specific esterases the choice of 
the substrate is also important. a-Naphthyl acetate 
esterase is generally used as a standart substrate for 
light microscopic investigation (2,3). The incubation 
medium is unstable and hexazotized pararosaniline is 
decomposed after 15-20 min and therefore medium 
should be used immediately after preparation. It has 
been reported that this enzyme is much higher in ma
ture rat Leydig cells than in immatures so ANAE can 
also be of help in studies concerning the development 
of Leydig cells. In this study, positive A N A E reaction 
was demonstrated on ultrastructurally well-preserved 
mature Leydig cell membranes after the incubation 
procedure mentioned above. 

W h e n incubat ion is used without subst ra te , 
Leydig cells were always show negative A N A E reac
tion on the plasma membrane of the cell. Although 
mature Leydig cells show esterase activity on their 
plasma membrane, we suggest that different proce
dures particularly electrophoretic methods are needed 
to prepare pure isoenzyme of esterase in Leydig cells. 
On the other hand, it has been pointed out that non
specific esterase can be used as a marker for macro
phages when incubation is continued for 15-20 min 
(2). Then, macrophages can be identified by their 
phagocytic activity but not by staining for esterase ac
tivity. However, Leydig cel ls show strong esterase 
reaction but not phagocytic activity after 5 min staining 
procedure. The presence of esterase activity on the 
plasma membrane has also been reported for Kurloff 
cells of sp leen which have been reported to have 
natura l k i l le r act iv i ty . B e s i d e s , m o n o c y t e s and 
basophils show positive reaction on their lysosomes 
and endoplasmic reticulum. The signif icance of the 
presence of A N A E in these cells is still uncertain, but 
it has been suggested that the esterase activity might 
be related to their cytotoxic properties (8,9,11). 

In general, authors can only speculate about their 
function but it is assume that non-specific esterases 
may be involved in drug detoxication, protein syn
thesis, intracellular transport and lipid metabolism (7-
11). Our conclusion, A N A E can be used as a marker 
enzyme for Leydig cells but today we are unable to 
explain the exact functional role of esterase in Leydig 
cel ls and we can only speculate that this enzyme 
might be related to plasma membrane receptors, lipid 
metabolism and/or androgen synthesis of the cells. 

Further b iochemica l , e lectrophoret ic and im-
munoelectron microscopic methods are needed for 
more detailed information about functional importance 
and/or preparation of pure isoenzyme of esterase in 
Leydig cells. 

Percol l ' le izole edi lmiş sıçan testisi Leydig 
hücrelerinde a-Naftil Asetat Esteraz Enz im 
Akt iv i tesi : elektron mikroskopik ve 
histokimyasal çalışma 

Sıçan testisi Leydig hücrelerinin ışık mikroskopu 
düzeyinde gösterilmesinde çeşitli histokimyasal 
yöntemler geliştirilmiştir. Bu çalışmada Percoll 
gradienti kullanarak dokudan izole edilmiş Leydig 
hücrelerindeki ANAE aktivitesi elektron mikros-
kopunda incelendi. Leydig hücrelerindeki enzim 
aktivitesinin ortaya çıkarmak için alfa-naftil esteraz 
substrat, hekzasotize pararosanilin bağlayıcı ola
rak kullanıldı ve enkübasyon +4°C'de pH 6.5'da 
yapıldı. Yapılan incelemede Leydig hücre plazma 
membranında pozitif ANAE reaksiyonu saptandı. 
Elektron mikroskopik düzeydeki bu enzim ça
lışmasında ortamın ısısı, enkübasyon süresi ve 
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pH'nın çok iyi ayarlanması gerektiği görüldü. So
nuç olarak, belirli koşullarda ANAE'ın Leydig hüc
releri için güvenilir bir işaretleyici enzim olduğu ka
nısına varıldı. 
[Türk J Med Res 1995; 13(6): 172-175] 

Acknowledgement: Author would like to thank to In
stitute of Biomedicine and Electron Microscopy Depart
ment of Turku University for their excellent technical 
help and Prof.Dr.M.Niemi for his kind contributions for 
the study. 

REFERENCES 
1. Luppa H, Andra J. The histochemistry of carboxylester 

hydrolases: problems and possibilities. Histochem J 1983; 
15:111-37. 

2. Molenaar R, Rommerts FG, Van der Molen HJ. Non-specific 
esterase: a specific and useful marker enzyme for Leydig 
cells from mature rats. J Endocr 1986; 108:329-34. 

3. Lojda Z, Gossrau R, Schiebler TH. Enzyme Histochemistry: 
A Laboratory Manual. Berlin Heidelberg, New York: Sprin
ger-Verlag, 1979:2-23. 

175 

4. Baycu C, Niemi M. Preparation and identification of isolated 
Leydig cells. J of Health Sciences, 1993; 5(1):35-45. 

5. Rommerts FFG, Molenaar R, Van der Molen HJ. Prepara
tion of isolated Leydig cells. Meth in Enzym 1985; 109:275-
88. 

6. Browning JY, Ágata R, Grotjan E. Isolation of purified rat 
Leydig cells using continuous Percoll gradients. Endocr 
,1981; 109(2)667-70. 

7. Lording DW, de Kretser DM. Comperative ultrastructural 
and histochemical studies of the interstitial cells of the rat 
testis during fetal and postnatal development. J Reprod Fert 
1972; 29:261-9. 

8. Ennist D, Jones KH. Rapid method for identification of ma
crophages in suspension by acid alpha-naphthyl acetate es
terase activity. J Histochem Cytochem 1983; 31:960-3. 

9. Monohan RA, Dvorak HF, Dvorak AM. Ultrastructural locali
zation of nonspecific esterase activity in guinea pig and hu
man monocytes, macrophages and lymphocytes. Blood 
1981;58:1089-93. 

10. Kühn VN, Wollf J, Passia D et al. Determination of non-spe
cific esterase activity in rat testis interstitial cells: a marker 
for evaluation of a Leydig cell prufication procedure and of 
cell viability during incubation and continuous superfusion. 
Cell Molec Biol 1982; 28:473-81. 

.11 . Buat ML, Landemore G, Izard J. Alpha Naphthyl Acetate 
Activities in guinea pig Kurloff cells: A cytochemical and 
electrophoretic study. J Histochem Cytochem 1988; 
36(9): 1109-15. 

Turk J Med Res 1995; 13 (6) 


