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ENVIRONMENTAL ENZYMOLOGY

ŞTEFA N  K ISS*, M IH A IL  D RA G A N -BU LA R D A * a n d  D A N IELA  PAŞCA**

SUM M ARY. — D efin ition  of th e  en v iro n m e n ta l enzym ology is g iven. 
T h is is a science d ea ling  w ith  th e  enzym es p re s e n t a n d  ac tiv e  in 
th e  en v ironm en t. I t com prises: 1. soil enzym ology, 2. pea t enzym ology, 
3. enzym ology of n a tu ra l w a te rs  and  b o ttom  sed im ents, 4. enzym ology 
of w aste  w a te rs  and  ac tiv a ted  sludges. 7>. com post and  fa rm y a rd  
m an u re  enzym ology, 6. h u m u s enzym ology, 7. c lay  enzym ology, and  
8. a  ch a p te r  w ith  m iscellaneous topics. E n v iro n m en ta l enzym ology is, 
par excellence,  an  in te rd isc ip lin a ry  science. In  R om ania, researches 
w ere  c a rr ied  ou t concern ing  a ll ch a p te rs  of en v iro n m en ta l enzym ology. 
Som e ex am p les  of these  re sea rch es  a re  p resen ted , m a in ly  in  re la tio n  
to e n v iro n m en ta l p ro tec tion .

The environm ental enzymology studies the enzymes present and 
active in the environm ent and comprises: soil enzymology, peat enzymo­
logy, enzymology of natu ral w aters and bottom sediments, including 
therapeutic muds, enzymology of waste w aters and activated sludges 
and compost and farm yard m anure enzymology. Humus enzymology and 
clay enzymology are related to the enzymologies specified before, but 
they can be regarded as independent chapters of environm ental enzy­
mology. Humus enzymology deals w ith the enzymes involved in the 
synthesis and degradation of humic compounds, w ith the effects of 
these compounds on enzymes of microbial, p lant and anim al origin and 
with the state of hum us-enzyme complexes. Clay enzymology studies 
the effects of clay m inerals on the activity, synthesis and degradation 
of enzymes. O ther topics such as enzyme activities in biodeteriorated 
stones are included in a miscellaneous chapter of the environm ental 
enzymology.

Environm ental enzymology is, par excellence, an interdisciplinary 
science.

The enzymes present and active in the environm ent play a key 
role in the biological cycles of elem ents and, consequently, in the m ain­
tenance and perpetuation of life on our P lanet [14, 15]. The determ i­
nation of their activities m ay give an idea of the overall state of the 
environm ent and the disturbances of this state due to pollution and 
degradation.

In Romania, researches have been carried out covering all main 
aspects of the environm ental enzymology [13]. Some examples of these 
researches are presented in this paper. The examples are related m ainly 
to environm ental protection.

* University oi Chij-N apoca, Department of B iology, Laboratory of General and S oil M icrobiology, 
3400 Cluj-N apoca, Romania

** Biological Research Centre, 3400 Cluj-N apoca, Romania
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1. SO IL  ENZY M OÏ.OG Y

The effect of heavy m etal pollution on the overall biological state 
of soil can be detected enzymo’ogicallv by two methods. The firs t is 
a comparison of the enzyme activity in polluted and unpolluted soils. 
In the second method, soil sam p1 es are amended with the enzyme 
substrate and incubated for 3 weeks to induce the microbial synthesis 
of the enzyme, then analysed to determ ine the enzyme activity. Our 
results [3] showed that the microbial saccharase synthesis, as studied 
by the second method, is a more sensitive indicator of the m ercury 
pollution than the activity  of the saccharase accum ulated in soil, as 
studied by the first m ethod (Table 1).

Table 1
Saccharase activity and ryntlirsis in 11ц( L-trcatc d srnipics ef n leached chernozem [8]
H gClj-treatm cnt Experim ental variants Saccharase activity  (Да°)*

Not wetted 1.01
N o n e W etted

W etted and amended
1.03

w ith  saccharose 1.60

Not w etted 0.69
150 mg IlgClJlOO g dry  soil W etted

W etted and amended w ith
0.77

saccharose 1.09
* Difference in optical rotations measured before and after the incubation of the reac­

tio n  mixtures.

The side effects of the pesticides or the lack of these effects can 
also be evaluated by the soil enzyme analysis. Thus, soil samples treated  
w ith high doses of the herbicide 2,4-D retained completely their saccha- 
lase activity and this compound did not prevent the induction of m icro­
bial saccharase synthesis in soil samples amended w ith saccharose [10]. 
At the same time, another herbicide, bromoxynil, used a t a concentration 
of 1 ppm or in higher doses decreased the soil dehydrogenase activity 
[4] (Table 2).

Table 2
Dehydrogenase activity in foronioxyiiil-treated samples oî a leached chernozem [4]

Herbicide do.se (ppm) Dehydrogenase activity 
(mg formazan/100 g dry soil)

0 13.95
0.1 19.16
1 7.86

10 6.12
100 6.33

The negative effect of some fertilizers on the soil can also be in ­
dicated by enzyme analysis. In a long-term field experim ent, stress 
phenomena appeared in the development of young w heat and maize 
plants grown on a leached chernozem which had been fertilized an­
nually  w ith a high dose of NH4N 0 3 (N2.,0) for 5—7 years. Dehydroge­
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nase and urease activities of this soil decreased significantly as com­
pared to the unfertilized control (Table 3). Substantial decreases occurred 
in the crop yields, too [22]. B ut the long-term  m ineral fertilization of 
an Agrosiis tenuis  and Festuca rubra  grassland (P^Oy 60; K 20 :  60; 
NH4NO3—N: 53.3 X 3 or 107 X 3 kg/ha/year) increased both the yield 
potential and the dehydrogenase activity of the soil [21] (Fig. 1).

Table 3

Influence of n long-term Mf4\'03-f< rtij'/nlion on the eiwj'iuf.tie activities of a leached
chernozem [22]

Fertilization Dehydrogenase activity Urease activity
' iormazan/lUO g dry soil) (mg ХП„/100 g dry soil(

N o n e  11.40 59.10
N H jNO, (X5.,0) 3.78 34.00

Î.7

Г  1.5

' . 3  -
>% i_

“C
-3" CD

0 О i . 1
a О
a- X
•j)
a c 0.5 -
c 0
ф NaО E 07-

t Î
>N
x:

О

vb
0 U )

0.5-
e ■
■ ' 0.3-

П

F i g .  1. Influence of a long-term mineral fertilization on the dehydrogenase activity of a grass­
land soil [21 ]

1 -  Unfertilized. 2 -- TO.,, : 60 s. К, О : go ' y, . .  j> к  as jn 2  -■ XH.,XO;, - X : 
160. 4 — Г -a К  as ill 2 x fu X O , X : 320. f, p . к  j.; 2 -f X II.N O , — X : 480. 
6 -  P +  К  as in 2 +  KIljXI 1 ' : 53.3 3. 7 -- P - К  as in 2 -f Х П 4Х 0 3 -  X :
107 X 3. 8 — P  -}- К  as in 2 XI Ï .Xu,  X : iOO >. 3.

R ates are expressed as kg/ka.
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0 2C40 О 20 40 О '20 40 Deptmcmj 
foot mid top

Fig.  2. Saccharase activity in a slope kopyard soil [12].

Even an incipient phenomenon of soil erosion can be detected 
through the determ ination of enzyme activity. Thus, in slope hopvard 
and vineyard soils saccharase activity was lower at the top than at the 
foot of the slope [11, 12] (Fig. 2).

Soil-enzymological analyses have also been carried out in connec­
tion w ith an experim ent started  on an irrigated leached chernozem 
6 years before to assess the effect of 3 ploughing depths (15, 25 and 
35 cm, respectively) and fertilization on plants and soil. Dehydrogenase 
activ ity  of the 0—40 cm layer gave the highest values in the soil 
ploughed at 15 cm depth, and the lowest values in the variant of 35 cm 
deep ploughing (Table 4). Saccharase, urease and phosphatase activities

Table 4
Influence of ploujjhmfj dcpll! und fertilization  on th e  d rh \(ireyenase  activ ity  of an irrigated

leached chernozem |_23, 25]

F e r t i l i z a t i o n

N one
-̂ 100
^«0^10
N100Pä0 -+- 20 t  farm yard mauure/lia 
N 100P50 +  5 t  crop residues/lm

Dehydrogenase activity 
(mg formazan/100 g dry soil)

Ploughing depth (cm

15 25 35
9.20 .5.15 6.25
8.87 ,5,64 5.14
8.53 7.46 5.92

11.49 8.33 7.02
13.08 9.30 7.96
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Pig.  3. Potential dehydrogenase activity in  waste 
dump material cultivated with sainfoin (Onobrych- 
is viciaefolia) and orchard-grass (Dactylis glo- 

merata) fo r  3 years [3].
1 — Control soil. 2 — Waste dump mate­

rial (w.d.m.) not submitted to cultivation. 3 — 
W.d.m. cultivated with sainfoin ; sample from 
the 0 — 20 cm depth. 4 — W.d.m. cultivated 
with sainfoin ; sample from the 20 — 40 cm 
depth. 5 — W.d.m. cultivated with orchard- 
grass; sample from the 0—20 cm depth. 6 — 
W.d.m. cultivated with orchard-grass ; sample 

from the 20—40 cm depth.

behaved like dehydrogenase activity. In o ther words, ploughing at 15 cm 
depth gave the best results from soil-enzymological viewpoint, b u t the 
poor perm eability of the soil ploughed at this depth should be im proved 
by subsoiling to 40—-60 cm depth applied periodically (once in 3—5 
years) [23—25].

The enzyme m ethods can also be used for studying the evolution 
of m ine spoils subm itted to cultivation. W ith the aim  to transform  into 
soil the w aste dum p m aterial from the surface m ining of iron ores in 
Căpuş, Cluj County, d ifferent cultivation variants were experim ented in 
which, as the results showed, a parallelism  was evident betw een plant 
biomass and soil enzyme activity  [1, 3] (Fig. 3).

The possibilities of utilization of enzym atic indicators for soil 
mapping, classification and fertility  evaluation have also been dem on­
strated [5].

2. PEAT ENZYMOLOGY

Many enzyme activities have been analysed in the m ain peat de­
posits of our country. The analyses have proved tha t our peats exhibit 
an im portant enzymatic potential [20] (Fig. 4).
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Amylase , b\i‘?4f (M) S Amylase 1 no butferlM) ! Amylase, bufftr Ш!
la 1b 1c 2a 2b 3a la 1b 1c la 2b 2a I la lb к 2a 2b 3a

1a e S la • S S S la • S
lb • $ S 1b • S S 1b •
It « s * S S S 1? • s
la „ 0 s In S S S • S 5 2a • s2b S S S S 0 s 2b s s s s • s 2b s s s • sЗа s s « Ja j s S S S • 3a s •

CMCase
1a 1b к 2a 2b 3a

1a •
1b •
к • S
?a •
2b •
3a s •

Dextranase
1a 1b к 2a 2b 3a

1a 9

lb •  s
1 r • 5
?a • S
?h s s s • s
3a s •

Amylase,no buffer io)
la 1Ь к  2a 2b 3a

la ® S
lb • s s
lr • s
2a • s2b S S 5 S » S
3a S S •

Actual dehydrogenase
la lb к 2ü 2b 3a

la • s
1b s • s s s  s
к S 0 s
7o s s *
2b s  •

! За S e

Phoschatase
ui 1Ь к  2a 2b 3a

la » S
lb • s
к • s2a s s  s • s
2b •
3a s •

Potenţai dc-iiydroQi-nase Catalase NnncMiyTratic catalytic activity!
la lb 1c 2a 2b 3a 1a 1b к 2a 2b 3a la 1Ь к 2a 2b 3a I

la « S la 9 la •  s1b S •  S S S S lb 9 lb •  S $к S ® к e S к s •  s i2a s * 12a e 2 a •  S :2b s • ?h •  i 2b « s i3 a s * За. « 3 a 5 S S S S i 1

K  i g. 4. Ensymvlugka! (omjniriaon o f  f o a l  s a m  f l ,  s ,-t i o i m i l i u /  / n o w  (inter,  ut п о -or type.-, in
R o w a i t i o  ’20  .

1 -- H igh moors, la - I.uoi I. 11) Poiana Stampei Căsoi, le - Poiana Stampei- 
Pilugani. 2 -- Mesotrophic moors. 2a The Retezat Xalioual Puri;. 2b buci II. 2, 
Low moor. За — Lozua. AI aiul < Mal tose aiul glucose vere used as reference subsist] 
ces in the analysis of the hydrolytic products of starch. CMCase Carbowmetlivlccllidase. 
•S' indicates th a t the difference between the compared peats is significant tit P ■ 0.05 level.

3. ENZYM OLOGV OF N A T U R A L  W A TER S AND НОТТОМ SED IM EN TS

Our laboratory worked out an cnzyrnological classification of the 
majority of salt laxes in Romania, based on the determination of 7 en­
zymatic and nonenzym atie catalytic activities of their bottom sediments. 
The enzymatically most active sediments can be used as therapeutic 
muds. The low activity in sediments of some salt lakes indicates deep 
disturbances in the life of these lakes [17, 19] (Table 5).

4. FNZYM OI /  )G Y OF W ASTE W A TERS A N D  A CTIV A TED  SL U D G E S

Dehydrogenase and catalase aeliwtie.s proved to be valuable indi­
cators of the purification efficiency of waste water treatm ent plants.
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Table 5

Position ot different sait lakes in respect of the quality of their muds as evaluated by
enzymoloi|ieal methods [19]

Position Salt lake Locality Enzymatic 
indicator of 
m ud quality

1 Horea Ocna Sibiului 549.82
2 Baia Roşie Slăiiic Prahova 493.84
3 Roşu Ocna Şugatag 474.87
4 Techirghiol Techirghiol 472.79
5 Aluniş Sovata 472.78
6 Cloşca Ocna Sibiului 468.80
7 Băile Cojocna 455.82
8 Crişan ( )cna Sibiului 442.96
9 Nr. 3 Cojocna 429.86

10 Baia Baciului Slănic Prahova 402.71
11 Pînzelor Ocna Sibiului 387.42
12 Ursu Sovata 348.02
13 Sărat 1 Brăila 310.93
14 Bătrîn Ocna Şugatag 292.09
15 Verde Sovata 283.81
16 Mierlei Sovata 281.60
17 Roşu Sovata 277.10
18 Sinoe Sinoe 264.27
19 Costineşti Costineşti 249.51
20 Balta cu nămol Ocna Sibiului 239.05
21 Nuntaşi Nuntaşi 234.52
22 Ocniţa Ocna Sibiului 232.55
23 Nou form at Ocna Sibiului 228.43
24 Fără fund Ocna Sibiului 227.90
25 Negru Sovata 218.21
26 Balta Albă Balta Albă 206.89
27 Găvrilă Ocna Şugatag 196.62
28 Poporului Ocna Sibiului 194.31
29 Minei Mari Ocna Dejului 176.65
30 Baia Neagră Slănic Prahova 174.99
31 Cabdic Ocna Dejului 133.36
32 Sf. loan Ocna »Sibiului 111.94
33 Baia Verde 3 Slănic Prahova 96.42
34 Ocna de apă Coştiui 88.00
35 Auster Ocna Sibiului 78,25
36 Baia Verde 2 Slănic Prahova 67.93
37 Grota Miresii Slănic Prahova 66.26
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F i g .  S. Dynamics of the chemical and 
biochemical indicators during continuous feed­
ing of the activated sludge with toxicant- 

containing nutrient solution [26].
COD — Chemical oxygen demand. 

Pr Proteins. DHA — Dehydrogenase 
activity. CH — Carbohydrates.
The arrow indicates the beginning of 

the toxicant addition.

They indicate, for example, the degree of intoxication of activated 
sludge w ith heavy m etal ions or w ith organic pollutants [26] (Fig. 5).

5. CO M PO ST ENZYM OLOGY

For controlling the composting of the sludges from the purification 
plants of the industrial swine-breeding complexes, the enzyme activity 
was found to be a valuable param eter [7, 18]. Composting of swine- 
sludge not only reduced the environm ental pollution but also resulted 
in an organic fertilizer which improved the biological properties, in ­
cluding the enzyme activity of a reddish-brown forest soil [2] (Fig. 6)

days

90r
CJ

-C
X 70
GU

Х ю М Р
/

/
/

//
/

c5np50 - \NI I

2 6 10

10

.1____ J------- \—  .i..14 18 22
Dehydrogenase activity 

(mg formazan /100 g dry soil)

F i g .  6. Relation between maize yield and dehydrogenase activity 
in a reddish-brown forest soil fertilized with composted swine-sludge [2].

Uf - Unfertilized. Cs — Fertilized w ith 5 t  compost/ha. 
C ,0 — 1'crtilized w ith 10 t compost/ha. C6NP — Fertilized w ith 
5 t  compost and w ith X ,nnl’50/ha. C10N P — Fertilized w ith 1 0 1 

compost and w ith X100P60/ha.
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6. HUMUS ENZYMOLOGY

I t is known that some phenolic compounds serve as substrates in 
the enzymatic synthesis of hum ic acids which w ith levan and other 
polysaccharides contribute to the aggregation of soil particles. Our ob­
servation [16] that some phenolic compounds inhibit the activity of 
the levan-synthesizing soil enzyme (levansucrase) indicates the existence 
of a relationship betw een two enzym atic processes whose products 
(humic acids and levan, respectively) play a role in the aggregation of 
soil particles because the phenolic compounds can act both as substrates 
in the enzym atic synthesis of humic acids and as inhibitors of the le­
vansucrase activity.

7. CLAY ENZYMOLOGY

The clay m inerals kaolinite and bentonite inhibit the activity of 
yeast saccharase. The inhibition does not occur when the yeast enzyme 
solution is added to clay m ineral-soil m ixtures (Fig. 7). In other words, 
the soil protects the enzyme against the inhibiting effect of clay m ine­
rals [9].

8. M ISCELLA N EA

The biodeterioration of stone m onum ents can easily be indicated 
by detecting enzyme activities in their samples. For the enzyme ana­
lysis, only small am ounts of stone samples are needed [6].

Fig.  7. Activity of yeast saccharase ni 
the presence of clay minerals (Л) and clay 

mineral-soil mixtures (it) [9].
C shows the sum of the separately 

measured activities of the yeast and soil 
saccharases.

0  1 2  3 ^ 5  Bentonite igi
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FLORISTIC DIVERSITY INDICES OF SOME PLANT 
ASSOCIATIONS IN THE RETEZAT NATIONAL PARK

IOAN HODIŞAN* and MONICA BOŞCAIU*

SUMMARY. — T he p a p e r  d ea ls  w ith  a  co m p ara tiv e  study  of th e  flo­
ris tic  d iv e rs ity  ind ices of som e p la n t associa tions in  th e  R eteza t N a­
tio n a l P a rk . The a u th o rs ’ a tte n tio n  w as focused on th e  S h an n o n —W ie­
n e r  ind ices (Shannon d iversity , m ax im u m  and  re la tiv e  in fo rm ation , r e ­
d u ndance) a n d  on th e  S im p so n —O nicescu ones (regard ing  in fo rm atio ­
n a l energy). F o r coun ting  th e  in d iv idua ls  rep resen tin g  th e  iden tif ied  
species, th e  p o in t-a re a  sam pling  p ro ced u re  w as app lied . T he re su lts  ob­
ta in e d  h ave  show n  th a t  th e  flo ris tic  d iv e rs ity  ind ices re p re se n t th e  
s tru c tu ra l fe a tu re s  of th e  p la n t associations, hav in g  a d iscrim inato ry  
va lu e  fo r th e ir  syn taxonom y . T he h ighes t red u n d an ce  w as rev ea led  in 
th e  L o ise leu r ie tu m  p ro cu m b en ti s  associa tion  th a t  fo rm s the c lim ax  of 
th e  w in d sw ep t a lp in e  ridges, w h ile  th e  low est one — in Junipero-  
B ru cken th a lie tu m ,  w h ich  is a se r ia l association  in s ta lled  a f te r  c learing  
o f P in e tu m  mugi.  The im p a c t of to u r is t p re ssu re  seem s to red u ce  th e  r e ­
d u n d an ce  of p la n t  associations, s itu a ted  ou tside  th e  sc ien tific  re s e rv a ­
tion  of th e  N a tio n a l Parle.

An im portant aspect in the study of bioeocnotic systems is the de­
term ination of the diversity of taxonomic composition. The in terest in 
studying this struc tu ra l feature of the biocoenoses has much increased 
since M a r g a l e f  [4] pointed out tha t the diversity of the component 
species and the stability  of a biocoenotic community can be considered 
as two sides of one and the same medal. D iversity and stability, taken 
together, become expressions of the organization degree of biocoenotic 
systems [2, 5, 7].

The study of diversity  acquires special practical im portance in the 
case of biological comm unities subjected to ecological m anagem ent in 
view of their protection. M aintenance of an optimum diversity enables 
these communities to use the environm ental resources more efficiently. 
Thus, it is known that the biocoenoses w ith high taxonomic diversity are 
more stable and productive than  those w ith  simplified composition. 
There is a parallelism  between the num ber of interspecific connections, 
achieved w ithin  an optim ized diversity, and the stability  of biocoenoses. 
Consequently, diversity  indices have proved to be quite good indica­
tors of the stresses provoked by pollution or other impacts which desta­
bilize the composition of biocoenoses. It has also been found that the de­
term ination of diversity  can often be m ore conclusive than the m easure­
m ent of the concentration of pollutants or the in tensity  of impacts, 
m ainly when their action is not recurren t [G],

D iversity increases the num ber of interactions achievable betw een 
the components of the system, i.e. the quantity  of inform ation available

* University oî Cluj'N ap oca , Department ol B iology , Laboratory oi Botany, 3400 CIuj-Ka^ot a, 
Romania
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w ithin the system. From this viewpoint, diversity  becomes an expression 
of the quantity  of inform ation through which the components of the 
system are interconnected [1]. Therefore, adoption of some basic con­
cepts of inform ation theory makes possible the quantitative evaluation 
of the struc tu ra l indéterm ination and of the organization degree of the 
biological communities, respectively.

Study sites and methods. In the summer of 1985, we initiated the study of 
floristic diversity of the following plant associations in the scientific reservation 
of the Retezat National Park:

1. L o ise leu r ie tu m  p ro cu m b en tis  (Kerner 1863) Rübel 1931: Şaua Retezatului 
(the Retezat Saddle), 2,150 m;

2. C arice tum  curvu lae  (Kerner 1863) Brockm.-Jer. 1907, facies with C am panula  
alpina: Platoul Şesele (Highlands Plateau), 2,100 m; facies with P rim ula  
m in im a :  the Retezat Saddle, 2,200 m;

3. C alam agroste tum  villo sae  Zlatnik 1925 s.l., facies with G entiana  puncta ta :  
above the Gemenele (She-twins) Lake, 1,970 m; facies with C répis conyzifo -  
lia: between the Gemenele Lake and the Tăul Negru (Black Pool), 2,050 m; 
facies with C entaurea nervosa; above Şurlău towards the Retezat Saddle, 
2,100 m;

4. Ju n ip e ro -B ru cken th a lie tu m  sp icu lifo liae  Horv. 1936: above the laboratory- 
house, 1,850 m.

It is known that in the study of plant associations or of the vegetal components 
of biocoenoses, the determination of diversity often raises serious technical prob­
lems owing to the difficulties encountered in establishing the relationships between 
the number of individuals representing the species that make up the plant cover, 
especially when this is compact and thick. For obviating these difficulties we applied 
the point-area sampling procedure as indicated by G o u n o t  [3]. This procedure 
consists in counting the contacts of some metal needles with the species to be found 
throughout the area of an association. In1 the case of alpine- and subalpine-level 
plant associations, more often characterized by a small number of species and 
pronounced homogeneity, the aleatory contacts of the various species have been 
identified by resorting to effectives of 300 points each, distributed linearly at 
every 10 cm, which proved to be conclusive enough for statistical processing. The 
tables exhibiting the floristic composition of the studied associations — what will 
be the subject of a next paper — indicate: number of tested points, number of 
recorded species, number of recorded contacts, percentage coverage of species by re­
lating the contacts to the total number of tested points and, finally, frequency 
related to the ensemble of recorded contacts.

The results of samplings have allowed the determination of the following 
diversity indices:

— in fo rm a tio n a l d ivers ity , expressed through structural entropy by the 
Shannon—Wiener formula:

H(S) =  - S P i b g s P i

where Pi is the probability of recording contacts for the various species of the 
association, and log2 is the binary logarithm;
composition diversity of the studied associations. Thus, the Shannon—Wiener for- 
association would be equi-probable, i.e. represented by the same number of indi­
viduals and contacts, respectively:

H(S)max — logjS

where S is the number of species in the association;
— re la tive  in fo rm a tio n  or „causalization degree“, expressing the ratio between 

the calculated quantity of information and the absolute information:

H (S)j =  H(S)/H(S)ma*;
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— redundance,  in d ica tin g  th e  occu rrence  of phy tocoeno tic  connections th a t 
re s tr ic t th e  associa ting  freedom  of th e  species, lim itin g  th u s  th e  in fo rm atio n  q u a n ­
tity  :

R  1 -  H (S)r.

T he S im pson—O nicescu ind ices h av e  also been  ca lcu la ted , rep re sen ted  by :
— in fo rm a tio n a l energy,  co rrespond ing  to  th e  co ncen tra tion  degree  of th e  

p ro b ab ilitie s  of occu rrence  of th e  various species:

h - Vp2;

— S im p so n  /diversity index ,  i.e. th e  p ro b ab ility  th a t  tw o vege ta l in d iv id u a ls
recorded a t ran d o m  poin ts  w ould  belong  to  d is tin c t species:I> = 1 -  Spf-

D espite  th e ir  close sign ificance, these  ind ices rev ea l d if fe re n t aspec ts of the  
com position  d iversity  of th e  s tudied  asso. iations. T hus, the  S h an n o n —W iener fo r­
m u la  is a d iv e rs ity  in d ex  w hose  values correspond to h igh  d iversity , w h ile  
its low v a lu e s  ind ica te  th a t one  or -a few  species d o m in a te  in th e  association  [6]. 
E q u itab ility  show s th e  d is tr ib u tio n  w ay  of th e  species in  th e  association , h av in g  
m ax im u m  va lu e  w h en  a ll th e  species a re  rep re sen ted  by th e  sam e n u m b e r of 
in d iv id u a ls  [1]. T he S im pson—O nicescu ind ices (in fo rm atio n a l energy), in  th e ir  
tu rn , a re  ind ices of dom inance , since  th e ir  m ax im u m  v a lu e  is ach ieved  w h en  th e  
association  is do m in a ted  by a s ing le  species, w h ile  th e  m in im um  va lue  ch arac te rizes  
an  association  m ad e  u p  of n u m ero u s  species, each  of th em  being  rep re sen ted  by 
a low  n u m b e r of in d iv id u a ls . W hen  w e  re fe r  to  the  rev ea lin g  of th e  d iv ersity , it 
is recom m ended  to  ex p ress  th is  in d ex  by  th e  d iffe ren ce  1—D ; in  th is  case, th e  
associa tion  d iv e rs ity  is p ro p o rtio n a te  to th e  v a lu e  of th is  index . O ne shou ld  n o te  
th a t th e  S h an n o n —W ien e r ind ices a re  p o n d e ra ted  in  fav o u r of ra re  species, w h ile  
th e  S im pson—O nicescu ones in  fav o u r of com m on species.

Results and discussion. The overall results (Table 1) are in accord 
w ith Thienem ann’s principle —■ the more reduced is the num ber of spe­
cies, the more severe are the ecological conditions of the association. Thus, 
in the case of the association Loiseleurietum  procumbentis, installed on 
w indswept exposed ridges in alpine environm ent, only 14 species have 
been recorded, while in the case of Junipero-Bruckenthalietum  associa­
tion, on the south-sloping places, more sheltered from the wind, 32 spe­
cies have been identified (that is 114Vo more). W ith all the studied asso­
ciations, some direct relationships were found betw een the num ber of 
component species and their diversity indices.

At the same time, comparison of the various facies of the same asso­
ciations has shown th a t their indices have very close values even if the 
proportions of the individuals representing the constituent species differ 
w ith in  quite wide limits. Therefore, one can draw  the conclusion that 
these indices represent struc tu ra l characteristics that can be used in 
separating the associations. In this respect, our prelim inary results 
da tions has shown th a t their indices have very close values even if the 
Simpson diversity  index appear to be more sensitive syntaxonom ic discri­
m inating criteria  of the associations of the climax and subclim ax stage 
than the Shannon—W iener indices.

S tability  of the associations depends, to a large extent, on the sta­
b ility  of the m utual relationships between their constituent species [7]
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Table 1
Florfotle diversity fi-.iiiees of инке plsul üseoeinfíoiis in Use liHezsl .National Park

Association
Faciès

I.oiseleu- Caricetum curvulae Calanumrostietum villosae Junipero-
rittvnu

procum-
beutis

Campanu­
la alpina

Primula
minima

í leniimja 
punctata

Crépis
cony/-.

Centaurea
nervosa

Brucken-
thalietum

Points tested 300 300 300 300 300 300 300
Specie:; recorded 14 23 21 25 24 20 32
Contacts recorded 568 705 50C 720 640 675 640
Shanvt-n-Wieucr indices
Inform ational 

diversity I-I(S) 2.1195 3.6531 3.8341 2.8811 3.0403 3.1800 4.1288
E quitabilité IiiS )max 3.8073 4.5236 4.5923 4.6939 4.5850 4.3219 5.0000
.Relative information

H(S)r 0.5570 0.8076 0.8729 0.6204 0.6631 0.7358 0.8258
Redundance 0.4430 0.1924 0.1271 0.3796 0.3369 0.2642 0.1742
Simp snn-0 nicesm 

indices

Informational 
energy В 0.3131 0.1158 0.1697 0.2090 0.2136 0.2123 0.0866

Simpson diversity 
1 - B 0.6888 0.8842 0.8303 0.7910 0.7864 0.7877 0.9134

which is characterized by the redundance values. Occurrence of the con­
nections („associations“) between the different species restricts the num ­
ber of possible combinations and, concurrently, the quan tity  of inform a­
tion is also diminished. The highest value of redundance was found w ith 
Loiseleurietum  -procumbentis, exposed to cryotherm al rigours and a 
strong deflation, while the lowest redundance appeared w ith Juniper о - 
Bruckenthalietum , representing an unstable serial stage, installed after 
clearing of P ineium  mugi. It is also noted that for the facies w ith Pri­
mula m inim a  of the Caricetum curvulae association in the Retezat 
Saddle, at the outskirts of the reservation, affected by a strong tourist 
impact, the redundance has a lower value than in the case of the facies 
w ith  Campanula alpina of the same association, situated under conditions 
of full protection.
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COLEOPTERE DIN ZONA SUBCARPATICA DE NORD-VEST 
A TRANSILVANIEI

МША1 TEODORE AN U *

SUMMARY. — Coleoptera in the North-Western Subcarpathian Zone 
of Transylvania. Som e C oleop tera  com m un ities h av e  been id en tif ied  in 
the Iaz-Plopiş pond (1), the Ceheiu Şimleul Silvaniei lake (2), the Cehu 
Silvaniei hygrophilous hayfields (3) and the rockland of Stana Cliţului 
(4), places where they had not yet been recorded (Table 1).

T he species P hytob ius  veláris  G yll. w as found  fo r th e  f i r s t  tim e  in 
th e  fa u n a  of th e  S. R. R om ania ; it  w as sam p led  from  th e  v ic in ity  of 
a pond with therapeutic properties in  Iaz-Plopiş, Sălaj district.

In  scopul delim itării de rezervaţii na tu ra le  şi în judeţul Sălaj, de 
curînd au fost efectuate cercetări ecologice la balta  Iaz-Plopiş, lacul 
Ceheiu Şimleul Silvaniei, fînaţul higrofil Cehu Silvaniei şi stîncăria de 
la Stana Cliţului, ecosisteme care au fost găsite ca reprezentative pentru  
această parte  a zonei subcarpatice de nord-est a Transilvaniei şi pro­
puse ca rezervaţii.

In cadrul acestor cercetări au fost colectate şi coleoptere, grup ne­
studiat pînă acum în aceste locuri.

R ezultatele analizelor calitative ale acestor insecte, prezentate în 
această lucrare, atestă valoarea ecologică deosebită a ecosistemelor sus­
m enţionate.

Metoda de lucru. Ecosistemele cercetate au fost numerotate de la 1 la 4, în 
ordinea citării lor mai sus.

Insectele au fost colectate in august 1980. De pe plante au fost culese cu 
fiiéul entomologie, trăgîndu-se în acelaşi loc de 25 de ori, din 5 puncte în ecosis­
temele notate cu 1, 2 şi 3, iar de pe sol au fost culese tot din 5 puncte, dar 
numai în ecosistemele notate cu 3 şi 4 (tabel 1).

Analiza coleopterelor a fost făcută cu microscopul stereoscopic, urmărind 
componenţa specifică. Pentru determinare au fost folosite toate lucrările indicate 
în bibliografie.

Rezultate. In cele 4 ecosisteme au fost identificate 62 de specii de 
coleoptere, ce se grupează în 38 de genuri şi 11 fam ilii (Tabel 1).

Mai bine reprezentate au fost fam iliile Carabidae cu 17 specii, 
Curculionidae cu 15 specii şi Chrysomelidae cu 13 specii. Toate speciile 
din fam iliile Carabidae şi Staphylinidae  s-au găsit num ai pe sol, ia r spe­
ciile din celelalte fam ilii num ai pe plante.

Cea m ai num eroasă com unitate de coleoptere, considerată după n u ­
m ărul speciilor, a existat la Ceheiu, iar cea mai săracă la stîncăria de la 
Stana Cliţului.

Phytobius veláris Gyll. a fost găsită pentru  prim a oară în ţară pe 
vegetaţia de lingă ochiul de apă terapeutică de la Iaz-Plopiş.

Centrul de Cercetări Biologice , 3400 Cluj-N apoca, Romania
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Tabel 1
Coleopters din eitsva  ecosisteme (jutí. Sălaj)

Familii şi specii
1

Ecosisteme 

2 3 4

Coleoptere 
de pe

Plante Sol

Carabídae
lUaphrus riparius L. + 4-
Eoricera pilicomis P. Л- +
Clivina fossor D. + +
Tachys bistriatus Duft. + +
Bembidion lampros Herbst. + +

,, quadrim aculatum  L. + 4*
,, quadripusulatum  Serv. + +
,, articulatum  Panz. + +

Anisodactylus nemorivagus Duft. + 4"
H arpalus affinis Schrk. + 4~
Poecilus cupreus L. + +
Pterostichus chamaeleon Motsch. ~r +

,, vernalis Panz. 4- +
Calathus metallicus Dej. + +

,, melanceplialus I . . _L +
Agonum sexpunctatum  L. + +
Am ara sim ilata Gyll. 4" +
Staphylinidae
Paederus litoralis Grav. 4~ 4“

,, limnophilus Er. + +
Cleridae
Trichodes apiarius L. + +
Cantharidae
Cantharis lateralis D. + 4~

,, fulvicollis P. -f +
Nitidulidae
Meligeth.es solidus Kugel. +

,, coracinus Strum. + +
,, atram entarius I'örst. + + +
,, erythropus Marsh. + +
,, subrugosus Gyll. + + +

Helodidae
Cyphon padi D. + *4"

,, variábilis Thunb. + +
Scirtes hemisphaericus D. + 4~
Coccinellidae
Subcoccinella 21-punctata P. + +
Propylaea 14-punctata !.. + 4~
Oedemeridae
Oedemera croceicollis Gvll. + О-
Mordellidae
Modellistena parvula Gvll. + 4"
Chrysomelidae
Donacia semicupraea Panz. + 4-
Cryptocephalus octacosmus Eed. + -г
Chrysomela diversipes Bed. -

,, polisa D. -- +
Galerucella calmariensis D.
Phyllobrotica quadrm incnlata !.. + +
Phyllotreta diadetnata I'. +  +
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T e ld  1 (continuare)

Familii şi specii
Ecosisteme Colecptere 

de pe

1 2 3 4 P lante Sol

Eongitarsus holsaticus E.
,, nigrofasciatus C-oeze.
,, atricillus L.

H altica oleracea E.
Crepidodera transversa Marsh. 
Chaetocnema concinna Marsh. 
Curculionodae 
Sitona cambricus Steph.

,, hum eralis Steph. 
Tanymecus palliatus F. 
Ceuthorrhynchus kraatzi Bris.

,, floralis Payk.
,, pollinarius F'orst.
,, erysimi F.

Ellescus scanicus Payk.
Apion spencei Kirb.

,, punctigerum Payk.
,, onopordi Kirb.
,, flavipes Payk.
,, apricans Herbst.
,, minimum Herbst.

Phytobius veláris Gyll.

~r
+

-r1
_1_

-L-U
+

+ +
- r +
+ + +
+ +
4- +

Concluzii. In ecosistemele din nord-vestul Transilvaniei există co­
munităţi caracteristice de coleoptere, nesem nalate pînă acum. Structura 
calitativă a acestor grupuri de insecte reflectă calitatea bioecologică a 
ecosistemelor din care fac parte, şi vin în sprijinul propunerii ca aceste 
ecosisteme să fie declarate rezervaţii naturale.

Phytobius veláris Gyll., specie central-europeană, este nouă pentru 
fauna R. S. România. Prezenţa ei arată că ecosistemul în care a fost 
găsită are calităţi ecologice deosebite faţă de celelalte si din punct de 
vedere al coleopteroîaunei.
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DYNAMICS OF THE FATTY ACID CONTENT IN THE WHOLE 
ORGANISM OF THE OAK HAIRY CATERPILLAR (L Y M A N T R IA  

D ISPAR) DURING ITS DEVELOPMENTAL CYCLE

PANTE GHERGHEL* and VIORICA PETRUŢA**

SUM M ARY. — By m eans of gas ch ro m atog raphy , th e  follow ing 
fa tty  acids w e re  id en tif ied  from  th e  lip id s  p re se n t in  th e  w ho le  or­
ganism of L ym a n lr ia  dispar  d u rin g  its  dev e lo p m en ta l cycle: lau ric , 
m yristic , pa lm itic , pa lm ito le ic , s tea ric , oleic, linoleic, eicosenoic and  
lignoceric  acids. In  th is  species, th e  d o m in an t fa tty  acid  is p a lm itic  
acid, fo llow ed  by th e  oleic an d  s te a ric  acids. T he o th e r fa tty  acids 
a re  p re se n t in  m uch  low er am oun ts. T he p a lm itic  acid  co n ten t d e ­
creases im m ed ia te ly  a f te r  m oulting .

The investigations performed up to the present on the insect fatty  
acids led to some im portant findings.

For all the species studied, the linoleic and linolenic acids are essen­
tial [7]. For Culex pi pic ns the arachidonic acid is also essential [3]. This 
acid is a precursor of prostaglandins, which have been shown to be p re­
sent in insects, too. It seems that their role is related to reproduction, 
as in mammals [2].

Beside being essential sources of energy (especially in Lepidoptere 
and Orthopterci), the fatty acids, m ainly the unsaturated  ones, are phos­
pholipid constituents, with an essential role in the structure of cell m em ­
branes [2].

The fa tty  acids are also components of certain chemical m essen­
gers, endohormones and exohormones [6].

The aim of the present w ork is to obtain data to be used for corre­
lating fatty  acid composition of insects w ith their taxonomic position, 
the fatty  acid composition being considered as one of the biochemical 
criteria  that can be used by system aticians [8].

M ateria l an d  m ethods. D ata reg a rd in g  th e  b iological m a te ria l w ere  p resen ted  
in a p rev ious p a p e r  [5]. T he ex trac tio n  of to ta l lip ids , th e ir  hydro lysis and  gas- 
ch ro m ato g rap h ic  an a ly s is  w ere  also  described  in  a stu d y  d ea lin g  w ith  th e  Colo­
rado  b ee tle  [4].

Results and discussions. The moments of analyses and the results 
obtained are presented in Table 1.

From the total fatty  acids, as an average on the developm ental 
cycle, 92% were identified as lauric (0.72%), m yristic (1.32%), palm itic 
(32.27%), palmitoleic (1.19%), stearic (16.14%), oleic (24.31%), linoleic 
(5.00%), linolenic +  eicosenoic (9.00%) and lignoceric (2.17%) acids. The

* University of Cluj-N apoca, Department oi B iology, Zoological M useum , 3400 Cluj-N apoca, Romania
** Institute of Isotope and M olecular Technology, 3400 Cluj-N apoca, Romania



Tabel 1
Dynamics ot the fatty acid content in the whole organism of the oak hairy caterpillar (Lymantria dispar) during its developmental cyelo

Content of the different fatty acids* (%)
Stage of development 12 : 0 Ui. 14 : 0 Ui. 16 : 0 16 : 1 Ui. 18: 0 18 : 1 18:2 18: 3 

20: 1
24:0 Ui.

1st i. 1. , 2nd d.* ** 0.44 0.36 1.56 0 17.69 0.64 0 9.16 19.92 14.11 35.36 0.41 0
2nd i. 1... 2nd d. 0.48 0.32 4.28 0 20.62 1.61 0 8.20 34.01 14.56 15.28 0 0
3rd i. 1., 2nd d. 0.60 0.50 2.50 0.82 15.11 0.22 0 14.77 14.19 15.32 34.40 1.51 0
4 th i. 1., 1st d. 1.75 2.78 2.66 0 32.15 1.03 0 23.99 17.21 8.00 8.94 1.03 0
4th i. 1., 2nd d. 0.78 0.80 1.00 0.16 34.69 2.17 2.08 18.42 26.23 4.59 6.35 2.35 0
4th i. 1., 4th d. 0.78 1.67 1.01 2.63 36.29 1.75 4.91 15.19 24.01 2.41 8.14 1.18 0
5th i. 1., 1st d 1.23 1.04 1.39 2.13 30.06 0.67 2.82 24.02 15.58 2.11 8.00 7.57 1.07
5th i. 1., 2nd d. 0.36 3.64 0.57 1.96 52.05 0.79 4.81 8.52 22.83 0.85 1.47 0.45 1.10
5th i. 1., 5th d. 0.64 1.56 0.61 1.47 39.57 0.82 6.33 13.98 22.05 4.20 3.71 3.16 1.11
6th i. 1., 1st d. 0.36 0.09 0.64 1.23 36.55 1.83 3.00 20.78 28.04 4.43 1.71 1.34 0
6th i. 1., 7th d. 0.27 0.40 0.52 2.59 34.04 0.75 5.59 26.93 22.69 1.61 3.62 0 0
6th i. 1., 12th d. 0.24 0.69 1.00 0.10 42.96 0.68 3.19 15.00 29.60 1.36 2.80 0.51 1.65
Pupae, 1st d. 0.28 0.60 0.21 0.54 37.83 1.92 5.57 17.37 30.14 1.04 2.84 0.06 1.50
Pupae, 12th d. 2.18 0.42 1.48 0.61 39.64 2.14 2.59 8.22 25.71 0.29 1.77 5.12 3.83
Adult, 1st d. 0.36 2.82 0.35 0.99 30.42 0.77 5.74 17.60 29.52 1.19 6.17 3.47 0.51

Mean values 0.72 1.18 1.32 1.42 32.27 1.19 4.24 16.14 24.31 5.00 9.00 2.17 0.72

* The number preceding the colon gives the number of carbon atoms in the fatty acid chain. The number of double bounds 
is shown by the figure following the colon. Ui. — Unidentified fatty acid fractions.

. i. 1., . .  . d. — . . .  instar larvae, . . . day.
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fatty acids found in Lym antria dispar are present in the majority of 
insect species studied so far [3, 6]. Lym antria dispar is characterizi d 
by the fact that the palmitic;, oleic and stearic acids are predominant in 
the composition of total lipids. These three fatty acids taken together 
represent more titan a half of the total amount of fatty acids. It follows 
from this that among the reserve lipids they represent the principal 
'energy sources.

The lauric, myristic and palrnitoleic acids arc present in low quan­
tities. This is also valid for the majority of the insect species, except 
Diptera, that have a high content of palrnitoleic acid [1] and aphidoiciea 
(Ilomoptera), with a high content of myristic acid [8].

W ith regard to the categories of fatty acids, saturated and unsatu ­
rated, the saturated ones arc1 predominant at an average of 53%. The 
unsaturated fatty acids are present in a proportion of 39%, as an ave­
rage on a developmental cycle.

The linoleic and linolenic acids are known to be essential fatty  
acids [7]. Although these acids cannot be synthesized by insects, they 
are present in relatively high amounts in Lym antria dispar: the linoleic 
acid constitutes 5%  and the linolenic +  eicosenoic acids 9%  of the to­
tal fatty acid content. The quantity of these fatty acids is higher in 
the first three larval instars.

W ith respect to the correlation of the identified fatly acids with 
the moulting process, the only one that exhibes rem arkable q u an tita ­
tive variations is the palm itic acid, whom amount usually increases 
during the second half of the larval instars and decreases im m ediately 
after moulting. From this point of wiew, dynamics of the palm itic acid 
during the larval instars is sim ilar to that of the total lipids [5].

Conclusions. The fatty  acid composition of totul lipids of Lym an - 
tria dispar is characterized by the preserve' of le,uric, myristic, palmitic, 
palrnitoleic, stearic, oleic, linoleic, linolenic, eicosenoic and lignocerie 
acids. The palm itic, oleic and stearic acids represent more than 50% of 
the total fatty acid content. The other fat ty acids are present in much 
lower amounts. The palmitic acid content decreases immediately after 
moulting.
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ASPECTE ALE RESURSEI DE HRANA A RÎULUI NIRAJ,
UN AFLUENT AL MUREŞULUI

ŞTEFAN GYURKO*, ZOLTÁN MEZEI*, ZOLTÁN NAGY* şi IOAN NÉMETH**

SUMMARY. — Some Aspects on the Food Resource of the Niraj 
Stream, an Affluent of the Mureş River. This paper presents the 
first results of a study dealing with the food resource of the Niraj 
stream, which has not been investigated by iehtyologists until now. 
Analysis of the benthic samples indicates that the food resource of 
this stream in the Mătrici-Găleşti zone (where the samples were 
taken) is qualitatively similar (9 components of animal and plant 
origin — periphyton) and quantitatively mediocre. But the benthic 
fauna presents, in concordance with the local abiotic conditions, re­
markable differences not so much qualitatively as quantitatively 
(1,910—37,240 individuals of animal organisms/m2 and 6,807—
25,960 mg biomass/m2). Our data suggest that the Niraj stream is not 
polluted and possesses an abundant supply of food for fish. The food 
resource of this stream is practically identical to the trophic base of 
fish from other streams in the studied zone.

In literatura  de specialitate găsim date puţine şi sporadice privind 
ihtiofauna rîu lu i N iraj [2, 3], iar în ce priveşte baza trofică şi diferite 
aspecte ale ecologiei peştilor în general şi ale relaţiilor trofice, datele 
lipsesc cu desăvîrşire. Avînd în vedere im portanţa teoretică şi practică 
a problemei m enţionate, precum şi faptul că N irajul este un afluent în ­
sem nat al M ureşului, în plin centrul Transilvaniei, care în mod curios 
pînă în prezent a scăpat atenţiei ihtiologilor, cu cercetările începute u r ­
mărim  um plerea acestui gol.

în  lucrarea de faţă prezentăm  prim ele rezultate obţinute privind 
condiţiile ecologice locale referitoare la baza trofică a peştilor, punct de 
plecare obligatoriu în abordarea restu lui problem elor mai sus am intite.

Izvoarele N irajului sín t pe versanţii nord-vestici ai M unţilor Gur- 
ghiului, rîul prezentînd pînă în dreptul comunei Erem itu (cca. 30— 
35 km) un caracter de curs superior, iar de aici pînă la vărsare în M u­
reş, la Ungheni (cca. 56-—60 km) un caracter de curs mijlociu. Albia 
rîului este preponderent pietroasă, dar în aval de Erem itu cu porţiuni 
de fund nisipos sau mai în aval chiar milos.

Material şi metodă. Seriile de eşantioane analizate au fost ridicate la 2 oc­
tombrie 1981, în zona Mătrici-Găleşti (aval de Eremitu) din biotopurile caracte­
ristice, cu ajutorul unui bentometru dreptunghiular de 0,1 m2 [7], înregistrîndu-se 
şi principalele caracteristici ale apei, natura fundului etc. (Tabel 1). La prelucrarea 
în laborator, am utilizat metode cantitative [6], componenţii fiind separaţi sub 
binocular şi cîntăriţi la balanţa de torsiune cu precizie de 0,1 mg.

In Tabelul 2 am prezentat pe grupe de componente (ordine) numărul de 
indivizi pe m2 — abundenţa (A), dominanţa numerică în % (D), biomasa (pro­
ducţia) componentelor în mg/m2 (P) şi dominanţa de biomasă în °/o (G) [1].

* Universitatea din CIuj-N apocu, Catedra de biologie , Laboratorul de zoologie, 3100 Cluj-N apoca, 
Romania

** Şcoala generală, 4341 Eremitu, /ud. M ureş, Romania
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Rezultate şi discuţii. Prim ele două serii de eşantioane, ridicate în 

dreptul localităţii Mătrici, prezintă în medie asem ănări sensibile datorită 
condiţiilor abiotice asem ănătoare ale biotopurilor din care au fost luate 
şi care sínt caracteristice şi dom inante ca extindere pe zona respectivă, 
şi anume: lăţim ea albiei în tre  6— 8 m, cu fund pietros, d iam etrul p ietre­
lor variind în tre 1—20 cm. Adîneimea apei la locul luării eşantioanelor 
a fost de 0,3—0,4 m: viteza apei 'de 0,8— 0,9 m/sec; tem peratura  apei 
15°C; pH =  6,5—7; distanţa de la mal 1—3 m (Tabel 1). M enţionăm că 
vegetaţia submersă lipseşte pe această zonă.

în  aces'e condiţii am identificat pe m 2 în medie aproxim ativ 2000 
organisme animale cu biomasa în tre  9.614— 25.960 mg şi o cantitate de 
perifiton de 42.410—58.530 mg.

D intre organismele animale, nu prea variate calitativ, se eviden­
ţiază ca abundenţă şi dom inanţă num erică în ordine larvele de diptere, 
de tricoptere şi de efem eroptere, iar ca producţie şi dom inanţă de bio- 
masă, larvele de tricoptere şi de efem eroptere şi mai puţin  cele de 
diptere (Tabel 2). Aceste tre i componente constituie baza resursei de 
hrană a rîului şi, totodată, datorită accesibilităţii lor, şi grosul bazei 
trofice a m ajorităţii populaţiilor locale de peşti.

în  prezenta lucrare utilizăm term enii de resursă de hrană şi bază 
trofică în concepţia lui В o r u ţ к i i [4. 51.

Larvele de tricoptere (Hydropsyche sp. de 2— 8 mm şi Rhyaco- 
phyla  sp.) sínt dom inante în piámul rînd cu biomasa (G) (între 74,57— 
86,64%). Faptul se datoreşte num ărului însem nat al indivizilor de H ydro­
psyche  de 6—8 mm. Ca abundenţă şi dom inanţă numerică, ele sínt de 
asemenea componente rem arcabile ale resursei de hrană (560—590 in ­
divizi pe m 2, respectiv 25,00—29,37%). Larvele de d iptere în aceste 
eşantioane se rem arcă doar ca abundenţă num erică (920— 1460 exem- 
plare/m 2, respectiv 48,16—61,86%). Acestea sínt larve de tendipedide 
m ărunte, m ajoritatea de 1—3 mm lungim e şi cîteva larve de tabanide. 
D intre larvele de efem eroptere (D =  4,66—15,18%), cele mai frecvente 
sín t cele de Caënis sp. de 2—8 mm şi Rhithrogena  sp. de 2—6 mm, pe 
lingă care am identificat şi reprezentanţi ai genurilor Baëtis, Hepta- 
genia, Ecdyonurus, Torleya  şi Paraieptophlebia. Larve de plecoptere

Tabel 1
Principalele  caracteris tic i ale apei rîn lu i M ra j pc sectorul M ătrici-fiiilcştl, la 2.X.1981

Caracteristici Seria I
(Mătrici)

Seria I I  
(Mătrici)

Seria I I I  
(Găieşti)

Lăţimea albiei (m) 6 - 8 7 15
Adîneimea apei fin) 0.40 0,30 0,25
D istanţa de la mal (m) 3 1 2
Tem peratura apei (CC) 15 15 17
pH  apei 6 ,7 -7 6 ,5 -7 6 ,5 -7
Viteza curentului (m/sec) 0,8 0,9 0,5
Mărimea pietrelor (cm) 2 - 2 0 1 -1 0 0 ,5 - 6
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Tabel 2
M ediile a r i i lo r  tie eşantioane bentonicc rid icate  din d iferite  b io topuri ale  a lb ie i fiu lu i NirnJ pe seetorul M ătriei-GiHeşC. la  2.X.1 5UU

Seriile <ic S e r i a l  S e r i a l i  S e r i a l i i
eşan tioane (Matrici) (Mătrici) (Căleşti)

Componente
P

(nr./ni2)
I)
(%)

P
(mg/m';)

G
(%)

A
(iir./m-

1)
) (%)

P
(mg/m2)

G
(%)

Д
(nr./mp

1)
(%) (ing.Ge > [r;0\

Bfememotere
(larve) 110 4,66 4 63 1,78 2-tu 15,18 647 6,73 270 0,72 215 : », 16

Plecopi.iv (larve) lia 1,27 25 6,10 - -
Tricoptere (larve) 590 25,00 19360 74,57 560 29,37 8360 86,64 540 1,45 10.3d 2 5,13
Coleopterc 

(larve -■ adulţi) 130 5,51 124 0,48 00 3,14 47 0,49 100 0,27 34 1,24
P iplcre (larve) 1460 61,86 158 0,61 020 48, ! 6 94 0,97 35800 96,13 5202 76,43
Acarii ni acvatici 40 1,70 40 0,16 po 1 ,58 16 0,17 160 0,43 70 ;) 1 ,оз
Oligochcte - - - - 4o 2,20 14 0,15 290 0,78 180 2,63
Keniatode - - - - 10 0,52 16 0,17 80 0,22 26 0,38
D etritus animal - - 5790 28,30 -- - 450 4,68 — — — —
Total organisme 

animale 2360 100,00 25960 100,00 1910 100,00 9614 100,00 37240 100,00 6807 100,00
Perifiton — — 58530 — — — 42410 — — — 27200 _

GYURKÔ, Z. M
EZEI, Z. NAGY, I. NEM
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apar doar ocazional în bioiopurile cu cea mai m are viicză a curentului. 
Coleopterele sínt reprezentate prin  larvele şi adulţii de Helmis sp., Lim - 
nius sp., im portanţa lor ca elem ente ale biocenozelor bentonice fiind mo­
destă, mai ales în ce priveşte biomasa. Acarienii acvatici, oligochetele şi 
nematodele sínt componente rare şi neînsem nate ale resursei de hrană. 
Cantitatea apreciabilă de detritus animal, fiind în m are m ăsură de ori­
gine alohtonă, poate fi considerată ca un semnal de alarmă.

Seria de eşantioane din dreptul localităţii Găieşti arată un tablou 
calitativ  asem ănător cu precedentul, dar diferit din punct de vedere can­
titativ . Aici biomasa este dom inată calitativ  şi can titativ  de diptere 
(Tabel 2), preponderent de tendipedide de 1,5—4 mm lungime, pe lîngă 
care apar larvele diferitelor tipulide şi limnobiide. A bundenţa acestui 
component este rem arcabilă: 35.800 exem plare pe m 2, ceea ce îi conferă 
o dom inanţă num erică de 96,13% şi una de biomasă de 76,43%- U r­
mează ca im portanţă larvele de tricoptere (A =  540 şi G =  15,13%), 
d intre care se rem arcă cele de Ilydropsyche  sp., forme libere, fără că­
suţă, de 2—8 mm şi Hydroptila  sp. Larvele de efem eroptere identificate 
aparţin, în m area lor m ajoritate, genului Caënis, pe lîngă care se mai 
găsesc reprezentanţi ai genurilor Potamanthus, Torleya  şi Ilabrophlebia. 
Acarienii acvatici, oligochetele şi nem atodele apar şi în acest caz în  can­
tităţi şi biomasă neînsem nate.

Concluzii. Analiza eşantioanelor bentonice ne arată că resursa de 
hrană a rîu lu i N iraj în zona M ătrici ■— Găieşti este puţin variată  (9 com­
ponente de origine anim ală şi vegetală — perifitonul), iar d in punct de 
vedere cantitativ  este mediocră. Ea prezintă, în  funcţie de condiţiile con­
crete abiotice locale, diferenţe rem arcabile, nu atît calitative, cît can ti­
tative (de la 1.910 la 37.240 indivizi de organisme anim ale pe m 2, cu o 
biomasă în tre  6.807—25.960 mg pe m 2).

Datele noastre indică absenţa poluării şi o bună asigurare cu hrană 
a peştilor, resursa de hrană a rîu lu i fiind practic identică cu baza tro ­
fică a peştilor din zona studiată.
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VARIATIONS DES CARACTÈRES BIOMÉTRIQUES 
DE LA GRENOUILLE RIEUSE, R A N A  RIDIBUNDA  PALLAS, 

DANS LE SUD-EST DE L’EUROPE

BOGDAN STUGREN*, LAVINIA ILUŢA*, NIKOLAOS AGADAKOS* et 
KHRISTINA MARKOU*

SUMMARY. — Variations of th e  B iom etric  F ea tu re s  of th e  German 
River-Frog, Rana R id ib u n d a  P a lla s , in  S o u th -E as t E urope. Q u a n tita ­
tive  an a ly s is  has show n th a t  in  iro n s th e  v a ria tio n s  of som e b iom etric  
fe a tu re s  (head +  tru n k  leng th  and  fem u r leng th) a re  e lina l w ith  a 
so u th -to -n o rth  tren d . A t the  sam e tim e, th e  v a ria tio n s  of the  indices 
head  +  tru n k  len g th  p e r  h ead  len g th  and  f e mu r  leng th  p e r  tib ia  
len g th  a re  no t c linal.

Depuis B o u l e n g e r  [3], c ’est déjà un fait bien établi que les 
grenouilles vertes d ’Europe sont divisées au moins en deux taxons dis­
tincts. Mais leur rang taxonom ique n ’est pas encore définitivem ent cla­
rifié. Certains auteurs [1, 4, 6—8, 11, 12] reconnaissent deux espèces va­
lides: la Grenouille verte  proprem ent dite (Rana esculenta  L.) et la G re­
nouille rieuse (R. ridibunda  Pall.). Pour d ’autres [3, 5, 9], ce ne sont 
que des sous-espèces de la même espèce, nommée par raison de priorité 
R. esculenta  L. Mais B e r g e r  [2] en reconnaît plusieurs espèces, notam ­
m ent R. esculenta, R. ridibunda, R. perezi (en Espagne), R. lessonae, 
auxquelles il ajoute une espèce d’Italie et une autre de Grèce. La diver­
gence provient d ’une in terp réta tion  différente du même fait, notam m ent 
la coexistence de ces formes en certains habitats. D’après la théorie de 
R e n s c h [10], deux sous-espèces de la même espèce ne sont jam ais 
sym patriques. Les adeptes de cette théorie [4, 6] affirm ent donc que 
la présence de R. esculenta  et de R. ridibunda  dans le même étang à 
Caraorm an (Delta du Danube) est un fort argum ent a l’appui de l’idée 
qu’il s’agit de deux espèces indépendantes. Au contraire, une situation 
identique observée sur l’île danoise de Bornholm est in terprétée comme 
la conséquence d ’une valuation graduelle de grande am plitude, dont R. 
esculenta e t R. ridibunda  ne sont que les extrêm es [5].

Nous allons considérer R. esculenta  et R. ridibunda  provisoirem ent 
comme d’espèces valides. Mais ce n ’est pas dans cet article qu ’on veut 
solutionner ce problème. Nous essayons seulem ent de décrir la variation 
de quelques caractères biom étriques des populations de Grenouille rieuse 
de Grèce et de Transylvanie, dont l ’appartenance à la forme ridibunda  
correspond à la le ttre  avec la diagnose de B o u l e n g e r  [3].

* Université de CIuj-Napoca, Chaire de Biologie, Laboratoire de Zoologie, 3400 Cluj-N apoca, Romania
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Matériel et méthode. Notre matériel, conservé dans le Musée zoologique de 
l’Université „Babeş—Bolyai“, Cluj-Napoca, appartient aux 4 populations locali­
sées dans le Péloponèse, en Épire, en Macédoine et en Transylvanie (Fig. 1):

1. Kalamata, au bord du Golf de Messénia, Péloponèse, à 37° lat. N et 22° 
long. E; 20 spécimens, dont 9 juvéniles; Leg. N. Agadakos, juin 1983;

2. Paramythia, province de Thésprotia, Épire, à 39° 30' lat. N et 20° 15'
long. E; 23 spécimens, dont 2 juvéniles, 16 dd , 5  9? ; Leg. Khristina Markou,
juillet 1983;

3. Drama, Macédoine, à 41° lat. N et 24° long. E; 18 spécimens, dont 10 d'd 
8  $? ; Leg. Khristina Markou, août 1983;

4. Săcuieni, lacs sur la Valea Erului, departement Bihor, Transylvanie, Rou­
manie, à 47° 15' lat. N et 22° long. E; 146 spécimens, dont 6 8  dd , 78 ?9 ; Leg. 
Lavinia Huţa, août-septembre 1980.

Nous avons mesuré, pour les échantillons provenant de Grèce, la longueur 
tête +  tronc (LTT) et la longueur du fémur (F) et du tibia (T). Pour les spéci­
mens de Transylvanie on n’a pas mesuré le tibia. L’échantillon de Kalamata 
ayant un nombre trop réduit d’adultes, on pas séparé les mâles de femelles. On 
a calculé également les indices LTT/LT (LT étant la longueur de la tête) et F/T  
d’après la méthode de T e r e n t ’e v  et C h e r n o v  [13].

Résultats. Pour les grenouilles vertes de Grèce, la p lupart des spé­
cimens sont rangés dans les classes inférieures du LTT. P ar contre, pour

F i g .  1. L o c a lis a tio n  des p o p u la t io n s  i tu d i ie s .
1 — Kalamata. 2 — Paramythia. 3 — Brama. 

4 — Săcuieni.



les grenouilles vertes de Transylvanie, la p lupart des spécimens est 
rangée dans les classes supérieures du LTT. Les grenouilles vertes pro­
venant des localités septentrionales sont donc plus grandes que les gre­
nouilles vertes des localités m éridionales (Fig. 2). Le caractère LTT 
augm ente donc du Sud vers le Nord. Le caractère F augm ente dans la 
même direction, sa m oyenne étant de 26,90 mm à Kalam ata en Pélo- 
ponèse, de 21,90 mm pour les mâles et de 29,20 mm pour les femelles 
à Param ythia en Épire, de 41,30 mm et respectivem ent de 40,62 mm 
pour les mâles et les femelles de Drama, en Macédoine. Dans l ’échan­
tillon de Transylvanie, les m oyennes du F sont de 34,10 mm pour les 
mâles et de 44,00 mm pour les femelles (Tableau 1).

Discussions. Les données présentées ci-dessus et les données de la 
litté ratu re  [1, 4, 12, 15] dém ontrent que la taille de la Grenouille rieuse 
subit une variation clinale, en direction Sud—Nord. L’idée que les spé­
cimens de Grèce sont plus petits que ceux de Roumanie et de l’URSS 
devient ainsi une certitude. Le spécimen le plus grand de notre collec­
tion d ’Am phibiens de Grèce (une femelle de Drama) ne dépasse pas 
110 mm. Nous n ’avons pas d’inform ations sur la taille de R. ridibunda  
de Bulgarie. En Roum anie [4], la taille la plus fréquente est de 90—
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C ertaines caractéristiques biom étriques de quelques populations de R a n a  r id ib v n d a  dans le Sud-E st de l 'E u rope

Population
Nombre 
des spé­
cimens

LTT(mtn) 
min. — X — max.

I/f(m m ) 
min. —X —max.

LTT/I/T F(inm) 
m in. — X — m ax. min , - i - m a x .

T (mm)
m in .—X —max.

F/T
min. —X —max.

K alam ata 11 ad. 4 5 -4 9 .5 4 - 6 2 1 0 -1 3 ,7 2 -1 9 3 ,0 6 -3 ,7 4 -4 ,8 0  2 3 -2 6 ,9 0 - 2 9 2 5 -2 7 ,7 2 - 3 6 0 ,9 2 -0 ,9 7 -1 ,0 4
ЯШГ

Param ythia 16 33
5 ŞŞ

3 6 -  5 0 ,8 3 -7 6
3 7 -  6 2 ,6 0 -8 4

9 - 1 0 ,1 5 - 2 4
8 - 1 4 ,1 6 - 2 3

1 ,8 3 -4 ,6 3 -5 ,9 0  1 7 -2 1 ,9 0 -3 7  
3 ,6 5 -4 ,3 8 -4 ,9 4  1 8 -2 9 ,2 0 -4 3

1 7 -2 2 ,3 7 -3 4
2 0 -3 3 ,6 0 -4 8

0 ,7 1 -0 ,9 7 -1 ,1 5
0 ,8 0 -0 ,8 7 -0 ,9 0

Drama 10
8 ŞŞ

7 3 -8 6 ,5 0 - 9 6
8 0 -8 8 ,5 0 -1 1 0

1 8 -2 1 ,1 0 -2 5
1 6 -2 0 ,1 2 -2 5

3 ,6 3 -4 ,4 3 -6 ,9 1  3 5 -4 1 ,3 0 - 4 6  
3 ,8 1 -4 ,4 2 -5 ,0 0  3 5 -4 0 ,6 2 - 5 0

3 8 -4 1 ,4 0 -4 7
3 7 -4 1 ,7 5 -5 0

0 ,8 9 -0 ,9 9 -1 ,1 3
0 ,8 7 -0 ,9 7 -1 ,0 7

Valea Eruhii, 
Transylvanie

68 33 
78 ŞŞ

5 1 -7 7 ,5 0 -1 0 6
7 6 -8 3 ,8 0 -1 1 2

— -  2 3 -3 4 ,1 0 - 4 6
-  3 3 -4 4 ,0 0 -5 2 - -

% — Valeur moyenne.
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130 mm, mais dans le Delta du Danube elle est de 170 mm. En URSS, 
la taille en est d ’habitude de 80— 100 mm [1]. En A frique du  Nord 
[14, 15], la taille des grenouilles adultes est seulem ent de 50— 70 mm.

Q uant aux indices LTT/LT et F/T, leurs oscillations restent entre 
d ’étroites lim ites et ne présentent pas une variation géographique.

Conclusions. La Grenouille rieuse du Sud-Est de l’Europe présente 
une variation clinale pour les caractères LTT et F, dont le sens est 
Sud—Nord. Mais les indices LTT/LT et F/T n ’en sont pas soumis à une 
variation clinale.
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INFLUENCE OF FOOD ON THE SERUM PROTEIN LEVEL 
OF CHICKENS AND HENS

IOAN OROS*

SUMMARY. — Chickens fed exclusively on vegetable fodder suf­
fered a significant decrease in their serum protein level. When me­
thionine was added to this fodder, the serum protein level of chickens 
increased to a considerable extent and exceeded that of the chickens 
fed on standard fodder. In the case of hens, addition of methionine 
to the standard fodder led to a slight decrease in the serum protein 
level.

Serum  protein level is a very im portant constant of the blood 
plasma of all hom eotherm  animals. In starvation and under conditions 
of feeding on rations in which the proportions or the natu re  of the or­
ganic nu trien ts are changed, these organisms m aintain, through homeo­
static mechanisms, their serum  protein level at relatively constant values.

The plasm atic proteins are an im m ediate protein reserve available 
for other parts of the body. Blood serves as carrier of proteins to the 
tissues m etabolizing them. The tissular proteins are more stable in this 
respect, and of the blood proteins only the fibrinogen is not transferred 
outside the vascular system.

The periods of m aximum  milk and egg production of the domestic 
animals are accompanied by an intense transfer of proteins to the pro­
duct-form ing tissues and by a protein deficit reflected in the serum  
protein level, too. This deficit can be amended if the fodder of the an i­
mals is supplied w ith proteins and essential amino acids in optim um  
proportion. In such a way, the norm al protein level of serum  will be 
re-established [1, 3].

Subnorm al or over-normal values of the serum  protein level not 
only im pair the developm ent of the organism, but also affect the main 
physical constants of the blood, such as colloido-osmotic pressure and 
viscosity. These, in their turn, bring about circulatory deficiencies which 
disturb the norm al exchange between blood and tissues [2, 3].

The present paper reports on m odifications of the serum  protein 
level in chickens and hens fed on fodder rations containing vegetal and 
animal proteins in d ifferent amounts. The final aim of these experi­
ments is to establish some fodder rations, in which the anim al proteins 
are partly  replaced by vegetal ones, w ithout dim inution of the produc­
tion in industrial fowl-breeding enterprises.

Materials and methods. The experiments were carried out on 5 groups of 
chickens and on two groups of hens. The chickens of the control group were fed 
on standard fodder, while those of the experimental groups on rations containing

* University of Cluj-Napoca, Department of Biology, Laboratory of Animal Physiology , 3400 C lu j - 
Napoca, Romania
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vegetal proteins without or with addition of a premix. The premix used contained 
10% methionine. Rate of the methionine addition was 1, 1.5 or 2 g/kg fodder. 
An antibiotic was also added at a ratio of 200 mg per kg of fodder.

One of the two hen groups served as control, the hens having been fed on 
standard fodder. A methionine-containing premix was added to the standard 
fodder of the hens of the second experimental group.

The serum protein level was determined from fresh serum at the tempe­
rature of 18°C, by means of an Abbé refractometer and is expressed in g/kg 
water.

Results and discussion. The results obtained are presented in 
Table 1. They show th a t there are statistically  significant differences 
between the experim ental and the control groups.

The lowest value of the serum  protein level, nam ely 30.6 g pro- 
teins/kg w ater, was recorded in  chickens fed exclusively on vegetable 
fodder (group 2). When a m ethionine-containing prem ix was added to 
this fodder, the serum  protein levels of the chickens (groups 3—5) 
increased significantly in comparison w ith tha t of chickens of both 
group 2 and group 1, i.e. the control group fed on standard fodder. The 
highest increase occurred in group 5, the fodder of which contained the 
largest am ount of added m ethionine (2 g m ethionine/kg fodder).

The hens fed on standard fodder w ith an addition of m ethionine- 
containing prem ix (group 7) presented — in comparison w ith the hens 
of the control group (group 6, fed only on standard fodder) — a decrease 
in their serum  protein level.

W hile the m ethionine-containing prem ix brought about approxi­
m ately a 20—30% increase in serum  protein level of chickens, the same 
prem ix caused only a ~  10% decrease in serum  protein level of hens.

Table 1

Serum  pro tein  leve l of chickens an d  hens as influenced  by th e ir  d ifferen tia ted  feeding

Group
num ­
ber

Animals P'odder
N um ­
ber of 
indivi­
duals

Serum
pro­
tein
level
(g/kg

water)

SE
Diffe­
rence

<%)
P

1 Standard fodder 5 34.5 0.68 _ _ _

2 Rations containing vegetal proteins 5 30.6 0.60 -1 1 .3 <0.01
3 Rations containing vegetal proteins

and a prem ix w ith 1 g methionine/
kg fodder 5 37.6 0.55 +  22.9 <0.01

4 Chickens Rations containing vegetal proteins
and a premix w ith 1.5 g methionine/
kg fodder 5 36.3 0.54 +  18.6 <0.01

5 R ations containing vegetal proteins
and a prem ix w ith 2 g methionine/
kg fodder 3 39.5 0.90 +  29.0 <0.01

6 Standard  fodder 7 67.3 0.90 ___ __

7 Hens Standard fodder w ith a methionine-
containing premix 7 59.9 0.90 -1 1 .0 <0.01
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The overall results revealed by serum  protein level determ inations 

indicate a certain  degree of “protein starvation” tha t m ay be caused by 
the too reduced am ount of anim al proteins in  the standard fodder used 
for feeding of chickens and hens under industrial conditions. The pro­
tein deficit in the blood of chickens becomes more pronounced when 
they are fed exclusively on vegetable fodder. But our results show that 
this situation can be improved by adding m ethionine-containing prem ix 
to the vegetable fodder. In other words, our results suggest a w ay of 
partial replacem ent of the anim al proteins in fodder w ith  vegetal ones, 
w ithout affecting negatively the serum  protein level of chickens, and 
thus providing the food base for the norm al developm ent of chickens 
bred under industrial conditions.

Conclusions. 1. Serum  protein level in chickens and hens fed on 
standard fodder under industrial conditions indicated a certain  degree 
of “protein starvation” .

2. Feeding of chickens exclusively on vegetable fodder brought 
about a protein deficit in their blood.

3. Addition of a m ethionine-containing prem ix to the vegetable 
fodder led to a considerable (20—30%) increase in the serum  protein 
level of chickens. At the same time, a slight (10%) decrease occurred 
in the serum  protein level of hens, w hen a m ethionine-containing prem ix 
was added to their standard fodder.
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Ca-Mg-GLUCONOLACTATE TREATMENT OF ALLYL 
ALCOHOL-INTOXICATED RATS RESTORES NORMAL 

BEHAVIOUR OF LIVER MITOCHONDRIA 
WITH RESPECT TO CALCIUM FLUXES

CORNELIU TARBA* ** and PAVEL ORBAI* *

SUMMARY. — Starting írom the interrelationship that exists be­
tween respiration, membrane potential and Ca fluxes in mito­
chondria, and from the observation that in perfectly normal mito­
chondria, in the presence of magnesium and inorganic phosphate, a 
limited Ca efflux takes place, with the preservation of the integrity 
and functions of mitochondria, the authors employed this phenomenon 
as a test of the degree of mitochondrial recovery in mitochondria of 
allyl alcohol-intoxicated rats, either under free recovery or under the 
effect of certain treatments. The Ca-Mg-gluconolactate and the Roma­
nian preparation Trofopar® were used as treatment factors.

The results obtained lead to the conclusion that the efficacy of 
these adjuvants regarding the regulation of Ca fluxes, which is higher 
in the case of Ca-Mg-gluconolactate, depends, in the first place, on their 
Mg content.

We have reported in a previous work [11] tha t the treatm ent of 
allyl alcohol-intoxicated rats w ith either Ca-Mg-gluconolactate, Trofo­
par ® or a combination of the two restores certain functional indices of 
the liver m itochondria, such as the respiratory  control and the m em brane 
potential, to norm al values. In the present work we have fu rther investi­
gated the effect of treatm ent w ith Trofopar®  and especially w ith Ca-Mg- 
gluconolactate on tire behaviour of ra t liver m itochondria w ith respect 
to Ca2+-fluxes.

There is at present an impressive accum ulation of data regarding 
the importance, the role and the possible mechanism of action of Ca2r 
in a series of biochemical, biophysical and physiological processes, rang­
ing from the regulatory effect of calcium on the activity of certain in- 
iram itochondrial enzymes to the implication of this ion in the regulation 
of muscle contraction and, more generally, in the process of excitation- 
secretion coupling in different glands [4].

The concentration of ionic calcium in the m itochondria and in the 
cytoplasm, respectively, is a very im portant factor in the regulation of 
such complicated processes. Even the accum ulation and release of Ca2" 
from the m itochondrion, one of the im portant places of calcium control 
in the cell [6], are very complicated processes, involving Mg2+ as a m o­
dulator [3, 7], inorganic phosphate [7, 9, 12] and the use of energy, ei­
ther in the form of ATP or more directly as a m em brane potential diffe-

* University of Cluj-Xapoca, Department oi Biolog). , Laboratory oi Biophysics , 3400 Cluj-hicipoca, 
Romania
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rence [2, 10]. Adenine nucleotides, generally, m ay also play a regulatory 
role in this process [4].

In order to understand the whole complexity of the problem, it 
m ust be m entioned that under normal conditions (high m em brane po­
tential, generated by respiration or utilization of ATP) Ca2+ enters m ito­
chondria through a so-called uniporter, driven by the m em brane poten­
tial, negative inside [10]. Although at low m em brane potential values 
the sense of Ca24 -current through the uniporter can be reversed, a sepa­
rate efflux route, independent of the uniporter, has also been described 
[5]. In fact, there is an indefinite and massive release of Ca2+ from  the 
mitochondria, occurring in the absence of Mg2+, if inorganic phos­
phate (P! ) is added to the suspending medium. This process is accompa­
nied by the collapse of the m em brane potential and by a series of 
other phenomena such as swelling, oxidation of pyridine nucleotides, loss 
of respiratory  control, etc. [8]. It is evident that this type of release can 
not have any regulatory role. However, under certain circumstances, in 
the presence of Mg2+ and Pi, through a lim ited calcium efflux, a new  
steady-state concentration of Ca2+ is attained, this tim e w ith the p re­
servation of the m em brane potential and the phosphorvlating ability of 
the m itochondria [1, 2]. It is this type of efflux, which is present only 
in perfectly regulated mitochondria, tha t has been exploited in the pre­
sent work and utilized as a test of m itochondria1 recovery.

M ateria ls  an d  m ethods. M ale W is ta r ra ts  of ab o u t 150 g, k e p t on a no rm al 
diet, w ere  in to x ica ted  w ith  ally] alcohol (group A) and  p a r t  nf th em  add itio n a lly
tre a te d  w ith  C a-M g-g lucono lacta te  (group A +  G) or T ro fopn r ® (g ro u p  A +  T), as 
p rev iously  described  [11]. In  each  group, a n u m b e r of 3 ra ts  w ere  sacrificed  a f te r  
1, 3, 7 and  16 days, respective ly , from  th e  m om en t of th e  ad m in is tra tio n  of th e  
la s t a llv l a lcohol dose, so th a t  th e  free  reco v ery  of A could b e  used as a  re fe ­
rence  fo r th e  o th e r groups. A to ta l n u m b e r of 6 con tro l ra ts  (group C) w e re  also 
sacrificed  d u rin g  th is period, in o rd e r  to  h ave  an abso lu te  re fe ren ce  fo r a ll g roups 
(especially  fo r A).

P re p a ra tio n  of r a t  liv e r m ito ch o n d ria  and  o x y g raph ie  and  sp ec tro p h o to m etric  
m easu rem en ts  w ere  p e rfo rm ed  as p rev iously  described  П Н . w ith  th e  fo llow ing  
m odifica tions:

— th e  p re n a ra b o n  m edium  con ta ined  5 mM  H EPES. nH  7.3, in s tead  of 10 mM 
T R IS  bu ffe r. pH  7.5;

— th e  b asic  suspend ing  m ed ium  fo r a ll m easu rem en ts  consisted  of ” 100 m M  
sucrose +  75 m M  KC1 +  5 m M  TIEPES“, to w h ich  ad d itio n s w ere  m ad e  as spe­
cified in a p p ro p r ia te  p laces;

— fo r m easu rem en ts  of re sp ira tio n  and  p h o spho ry la tion  th e  su spend ing  m e­
dium  also con ta ined  5 m M  K P i . 3 mM  M gSO. and  0.5 m M  EDTA  (or EGTA );

— th e  re sp ira to ry  su b s tra te s  w e re  in  th e  fo rm  of К  1-sa lts .
S p ec tra l reco rd ings fo r m em b ran e  p o ten tia l and  C a2+ w e re  p e rfo rm ed  w ith  

a Specord M 40 sp lit-b eam  sp ec tro p h o to m eter, a t  660 nm , u sin g  d iS -C 2-(5) as 
a p o ten tia l p robe  and  an tip y ry lazo  I I I  as a ca lc ium  in d ica to r. T he in s tru m e n t w as 
ad ap ted  by  us so as to p e rm it k in e tic  reco rd ings w ith  re p e titiv e  ad d itio n s  and 
special p recau tio n s w ere  tak en , in  o rd e r  to  m in im ize  th e  a r tifa c ts  th a t  u sua lly  
a p p e a r  in  th is  type  of reco rd ings, by  h a v in g  th e  in d ica to r dyes p re se n t on ly  in  
one cuve tte  and  m ak ing  all th e  o th e r ad d itio n s  concom itan tly  to  b o th  cuvettes. 
Also, th e  b ase line  d isp lacem en t w as a d ju s ted  by p ro p e r se lection  of th e  "zero 
a d ju s tm e n t“ setting.

A ll chem icals used w ere  of a n a ly tic a l g rade . T he sp ec tra l p ro b e  fo r m em b ran e  
po ten tia l, 3,3’-d ie th y lth iad ica rb o cy an in e  iod ide (s tan d a rd  a b b re v ia tio n ; dis-C2-(5))
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was purchased from Eastman—Kodak, antipyrylazo III, ADP and rotenone from
Sigma and allyl alcohol from Loba. Ca-Mg-Gluconolactate and Trofopai® are Roma­
nian products {Biofarm, Bucharest).

Results and discussion. The behaviour of m itochondria w ith respect 
to m em brane potential and calcium fluxes was assessed on parallel 
samples, taken under identical conditions, as specified either in the text 
or in the figure legends.

Group C. A typical behaviour of the control m itochondria is shown 
in Fig. 1. Fig. 1A exhibits the creation of a m em brane potential diffe­
rence of about 180 mV upon addition of succinate as a respiratory  sub­
strate. In the absence of Pi this potential difference is very stable for 
long periods of time (up to tens of minutes). However, the addi- 
lion of Pi elicits an apparent transien t increase in m em brane potential, 
followed by a slow decrease, un til a new steady-state value is usually 
attained. If Ca2+ is added at this time, the m em brane potential is usually 
collapsed. On the contrary, if a calcium chelator is added, such as EDTA 
or EGTA, the m em brane potential regains its original value. This can be 
interpreted as an indication that the decrease of m em brane potential 
upon addition of P , is most probably due to calcium uptake, although 
this is not completely confirmed by the recording of Fig. IB, where cal­
cium fluxes are m onitored under conditions identical to those in Fig. 1A. 
However, in other recordings, such as in Fig. 2, one can see that the 
decay of the m em brane potential (trace A) as well as the massive cal­
cium release is preceded by a transient but quite impressive calcium

A 3 ЗтМза:
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1' i g ■ 1. Kinetics Ij  membrane potential ( A )  and calcium fluxes ( B )  in
u n in d  mitochondria. I i f f  ret of P t and Саг~.

1.5 mg rat inf-r mitochondria are suspended in each cuvette in 2 ml basic 
medium (see „Materials and m ethods” ) supplied with 2 m il MgSO,. 1.5uM 
diS CM (5) (in .Л) or SOiiJI antipyrylazo II I  (in I!) are added to  the sample 
cuvette, followed by the additions specified in the figure, wich are made con­

com itantly to both cuvettes. Л В S - Absorbancy.
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F i g. 2. Membrane potential ( A )  and calcium fluxes ( B )  in control mitochon­
dria. liffect of Pi, E D T A  and nigericin (N ig) .

Conditions identical to  those in Fig. 1.

uptake (trace B). It is also visible from this figure tha t calcium uptake 
is not the only factor responsible for the decay of m em brane potential, 
but there is also a building of a pH gradient a t the expense of the m em ­
brane potential, as indicated by the faster recovery of the m em brane 
potential in the presence of the nigericin, an electroneutral ionophore 
(K+/H + exchanger). We should stress a t this point th a t the behaviour of 
our control m itochondria is not completely satisfactory, considering the 
fact that the addition of P makes them  ra the r unstable w ith respect to 
the m em brane potential, especially if P i is followed by calcium addition. 
However, the observations made later in the course of this study will 
provide a reasonable explanation for such a behaviour (see explanations 
to Fig. 6).

Group A. The behaviour of m itochondria from  allyl alcohol-intoxi­
cated rats is presented in Fig. 3. W ith or w ithout Mg2+, the m em brane 
potential is sm aller than tha t of the control m itochondria, exhibiting a 
large increase upon addition of P i, followed by a rapid collapse (trace A). 
The same type of phenom ena are visible on trace B, w here calcium move­
m ents are monitored. It is clear th a t m itochondria are not able of re ­
taining even the relatively small quan tity  of calcium accum ulated from 
the suspending m edium  before the addition of P i . The small difference 
between the trace recorded in the presence of Mg2+ (dotted line) and the 
one recorded w ithout Mg2+ (continuous line) is due to the fact tha t some 
indicator dye binds to Mg2+ and thus the relative change of absorbance 
elicited by calcium decreases.

No sign of recovery is visible after 1 day and practically none after 
3 days from the term ination of intoxication, either. Nevertheless, after 
7 days the m itochondria have recovered substantially, as appreciated by
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the respiratory  control index (4.4 w ith glutam ate-rnalate and 3.6 w ith 
succinate, as compared w ith 4.9 and 3.9, respectively, for the control, 
and w ith 3.2 and 2.6 for the allvl-nlcohol intoxicated animals). However, 
we should rem em ber that these values were recorded in the presence of 
EDTA and m ay not reflect the possible inability of m itochondria to 
w ithstand calcium. This is in fact dem onstrated by m em brane poten­
tial recordings and traces of calcium movements sim ilar to those in 
Fig. 3. Only after 16 days of recovery the behaviour of the m itochondria 
is sim ilar in every respect to that of the control, as dem onstrated by re- 
recordings practically  indistinguishable from those in Figs. 1 and 2.

Group A +  T. In this case, the first signs of recovery are already 
visible after 3 days. As can be seen in Fig. 4, the behaviour of m em ­
brane potential and calcium fluxes is not too far from that observed in 
Fig. 1 (control mitocondria). Even in the absence of Mg2 : (Fig. 5), the 
m em brane potential is relatively stable before the addition of P, . Fig. 5 
is in fact a perfect illustration of the in terre1 aticnship between the m em ­
brane potential and Caî+-fluxes. The transient increase in m em brane po­
tential (upon addition of P i) is paralleled by a calcium influx. Never­
theless, this influx does not stop when the m em brane potential begins 
to decrease: it stops only after it has decreased below a critical lim it 
(cca 130 mV). F u rther decrease of m em brane potential results in a 
massive release of accum ulated Oa2+. Although the respiratory  control 
index after 7 days of recovery is very close to the control (EDTA pre­
sent!), the m itochondria are still incom pletely recovered, as deduced 
from spectrophotom etric recordings of m em brane potential and calcium 
fluxes (not presented here).

Group A +  G. The m itochondria from  this group show a rem ark­
ably good overall recovery after 7 days. Not only the respiratory  con­
trol index lias increased to norm al values, but the m em brane potential 
and calcium fluxes are perfectly regulated, which is not the case with 
the previous groups. Moreover, as can be seen from Fig. 6, the m em brane 
potential is even more stable and the calcium fluxes are be tter regu­
lated than in the case of the control m itochondria (cf. Fig. 1). It can be 
seen from Fig. 6B that the addition of Pi leads to a lim ited calcium 
efflux and that a fu rther pulse of calcium can be taken up w ithout 
destabilizing the mitochondria. There is only a steady-state shift. Such 
a behaviour is indeed characteristic of perfectly normal, well-prepared 
m itochondria, as described in the litera tu re  [1, 21. Curiously enough, 
however, after 16 days of recovery the m itochondria of this group show 
a behaviour which is practically indistinguishable from that of the con­
trol. Nevertheless, this is not to tally  unexpected and it may be explain­
ed in term s of the transien t effect of the magnesium supplied by the 
treating agent, in conjunction with the assumption! that the im perfect 
behaviour seen in our control rats is probably due to a lightly  m agne­
sium -deficient diet. Indeed, Ca-M g-gluconolactate contains 5% Mg, com­
pared to 1.4% of the Trofopar® , and therefore it has a stronger effect on 
the regulation of calcium fluxes. The effect is m axim um  after about one 
week from the adm inistration of the treating agent, when the free re-
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T'i g. 3. Membrane potential ( A ) and calcium fluxes ÇB) in mitochondria 
from allyl alcohol-intoxicated rats.

Conditions identical to those in Fig. 1, except th a t the continuous 
line is recorded in the absence of Mga+,

P i g .  4. Membrane potential ( A )  and calcium fluxes ( B )  in 
mitochondria from allyl alcohol-intoxicated rats treated with Trofopar. 

Conditions identical to  those in Fig. 1, except th a t 3 цМ 
diS —С, —(5) are added in (Л).
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F i g. 5. Membrane potential ( A )  and calcium fluxes ( B) ,  in the 
absence of M g2*, in mitochondria from o.liyl alcohol-intoxicated rats 

treated with Trofopar .
Same conditions as in Pig. 4, bu t no present.

TI
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P
F i g .  6. Membrane potential ( A )  and calcium fluxes ( В  ) in mito­
chondria from allyl alcohol-intoxicated rats treated with Ca-M g-glu-

conolactate.
Conditions identical to those in Fig. 1, except th a t 2 p.M 

diS — Ca-(5) are present in (A).
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covery itself is reasonably advanced (as demonstrated by the m itochon­
dria of group A) and the concentration and effect of the Mg1>r supplied 
by gluconolactate are probably still relatively high. Since the concentra­
tion (like the effect) of Mg2f is expected to decrease in time, it is no 
wonder that after 16 days m itochondria actually show a less perfect 
behaviour than after 7 days. However, this behaviour is in fact identical 
to th a t of the control, which is absolutely normal. This line of reasoning, 
totally supported by our results, points to the im portance of the Mg24 
for both the norm al and the intoxicated rats. A more directed evidence 
would be provided by pretreatm ent w ith  a m agnesium -rich d ie t of the 
rats used for experim entation and/or treatm ent of the intoxicated animals 
w ith a magnesium source devoid of certain  ingredients found in the 
treating agents utilized in  the present experim ent.

Conclusion. The treatm ent w ith Trofopar®  and esp ec ia lly ,w ith  
Ca-M g-gluconolactate of allyl alcohol-intoxicated ra ts  im proves. the be­
haviour of hepatic m itochondria w ith  respect to the m em brane poten­
tial and, Ca2+-transport. M itochondria obtained from  ra ts  treated  w ith 
Ca-M g-gluconolactate are completely recovered after about one week 
from the adm inistration of the treating agent, w hereas the free recovery 
is less efficient and takes a longer tim e (at least two weeks).
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CONTRIBUTIONS À LA VALORIFICATION SUPÉRIEURE 
DES ESSENCES VOLATILES AZULÉNIQUES

I. P réparation des onguents utiles dans 
le tra item ent des brûlures

CONSTANTIN NISTOR *, HONORIUS POPESCU**, ALEXANDRU 
CACOVEANU», CONSTANTIN POLINICENCU**, ANA FABIAN“ *, 
VECTORIA NISTOR*, NICOLAE MIHAIL****, MARIA ONIŞOR* 

et MARIA CURTE*****

SUMMARY. — Contributions to High Level Valorification of Azu- 
lenic Volatile Oils. I. Preparation of Ointments Useful in the Treat­
ment of Burns. Ointments of original formulations were prepared 
from azulenie volatile oils (Aeth. Millefolii or Aeth. Chamomillae),
beeswax, paraffin oil, 2% NaHC03, 0.4»/o pectin and 0.1% methylcellu- 
lose solutions and mineral salts [4—6 , 8—13].

The effect of these ointments was tested on thermic burns in­
duced experimentally on the skin surface (380 mm2) of Westar rats. 
When the ointments were applied immediately after provoking the burn 
and the treatment was carried on daily, a slightly anaesthetic effect 
could be immediately noticed, the further evolution of the wound being 
very good with a complete healing after 6  days of treatment. When the 
ointments were applied after 24 hours since the moment of burning and 
then daily, the process of re-epithelization started after 5 days and the 
healing was complete after 12 days of treatment. The ointments were 
also applied after 48 hours since the moment of burning. In this case, 
the re-epithelization started after 7— 8  days and the complete healing 
took place after 13—15 days of treatment.

Due to their re-epithelizing, anti-inflammatory, antimicrobial and 
slightly anaesthetic effects, these azulenie ointments of original for­
mulations can be used as first aid and also for the treatment of burn 
wounds of different etiologies.

À cause de leur contenu élevée en azulènes et surtout en chama- 
zulène, les essences volatiles extraites des fleurs de camomille (Matrica­
ria chamomiUa L.) et d’achillée (Achillea m illefo lium  L.) sont appréciées 
pour leur effet anti-inflam m atoire efficace et rapide, par exemple dans 
le cas de érythèm es provoqués par les brûlures [7, 15, 16], ainsi que pour 
leur effet anti-allergique [7, 15, 16] et de protection anti-bactérienne [16] 
et anti-fongique [14]. Dans les essences isolées par distillation avec va­
peurs d’eau à partir  de 90 échantillons divers d ’inflorescences à'Achillea  
m illefo lium  L. appartenan t à la flore spontanée de notre pays [7] fu ren t 
identifiés pour la prem ière fois, par chrom atographie sur couche mince 
et spectroscopie en IR, les composés suivants: acétate de linalyl, citral,
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géraniol, linalol et nérol, à côté de l’acétate de bornyl, bornéol, caryophy- 
lène, camphre, 1,8-cinéol, limonène, a-pinène, р-pinène, terpinéol et thu - 
yone [7], ainsi que la chamazulène, qui se trouve dans un large domaine 
de concentrations (depuis 1,4% jusqu’à 30,2%).

En p artan t de ces prémisses, nous avons essayé d’obtenir, à l ’aide des 
essences volatiles azuléniques, des préparations pharm aceutiques utiles 
dans le traitem ent des brûlures. Dans ce but, nous avons associé pour 
obtenir des onguents: de la cire d’abeille partiellem ent neutralisée, des 
essences azuléniques (Aetheroleum  M illefolii ou A etheroleum  Chamo- 
millae), des solutions de pectine, de la m éthylcellulose et des sels m iné­
raux [4— 6 ; 8— 131.

La cire est couram m ent utilisée dans les form ules de linim ents, crè­
mes, gels, etc., pour des raisons de techniques pharm aceutiques [2 , 3 , 17, 
18]. Les qualités d'ém oliant de la cire sont universellem ent reconnues, 
ainsi que les résultats positifs obtenus dans le processus d’épithélisation 
des brûlures lorsqu’elle est englobée dans les crèmes et les onguents 
[2, 3]. Dans la composition complexe de la cire, les cérides à m yricine 
représentent 70—75%. A son tour, la m yricine est un mélange de l’ester 
m yricyl-palm itique avec une quantité  infime de stéarate de m yri- 
cyle [IJ. La cire contient aussi d 'autres alcools à chaîne libre, estérifiée, 
puis environ 14% acides libres, 1 2 %  hydrocarbures à C 2 5-3 1 et des sté- 
rides [1]. D’autre  part, dans les préparations pharm aceutiques, la cire 
participe avec ses propriétés nutritives, ayant un effet de stim ulation 
sur la réépithélisation, ainsi que des qualités légèrem ent anesthésiques 
[1—3]. La neutralisation partielle de l’acidité de la cire est faite avec du 
hydrocarbonate de sodium [4— 6 ; 8— 13], afin d ’en augm enter la tolé­
rance vis-à-vis de la cire, même à une concentration plus élevée que 
celle utilisée couram m ent dans la pratique pharm aceutique [17— 19].

Les essences azuléniques (Aeth. M illefolii ou Aeth. Chamomillae) 
apportent dans la composition m édicam enteuse leurs effets réépithéli- 
sants [7, 15, 16], de protection contre les bactéries [16], etc. En outre, 
afin de favoriser la conservation à long term e des azulènes dans les on­
guents (parce qu’il est bien connu que les azulènes sont sensibles à l ’ac­
tion de l ’a ir [16]), l ’anhydride carbonique résulté de la réaction de ne­
utralisation de la cire avec l’hydrocarbonate de sodium a été m aintenu 
en grande quantité  dans l’onguent [4— 6, 8— 13].

La solution de pectine (0,4%) et de m éthylcellulose (0,1%), ainsi 
que le complexe de sels m inéraux (Na, K, Ca, Mg) utilisés dans certains 
onguents [4— 6 , 9] assurent dans la composition m édicam enteuse la ca­
pacité d ’hydratation prolongée des tissus blessés [18].

Nous avons étudié l’effet de ces onguents aux azulènes dans le 
traitem ent des brûlures expérim entales d ’origine therm ique, produites 
aux anim aux de laboratoire (des rats Wistar).

Matériaux et méthode. N ous avons p ré p a ré  h u it fo rm u les o rig ina les  d ’o n ­
g uen ts  ré ép ith é lisan ts , co n ten a n t d a n s  le u r  com position  les su b s tan ces su ivan tes, 
associées et combinées en divers p ro p o rtio n s : essences azuléniques (Aeth. Mille­
folii, Aeth. C ham om illae), cire, h u ile  de  p a ra f f in e  pour usage interne, solution 
d’hydrocarbonate de sod ium  2%, solution d e  p ec tin e  0,4y0 et de méthylcellulose 
0,l°/o, sels minéraux [4— 6, 8— 13] (T ab leau  1).
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Les onguents réépithélisants sont préparés de la manière suivante [4—6 , 
8—13] : on met ensemble la cire et l’huile de paraffine au bain-marie et on mé­
lange jusqu’à ce que la cire soit fondue et le mélange homogène. On laisse cette 
masse homogène se refroidir jusqu’à 70° C, puis on ajoute doucement, en agitant 
en permanence, la solution chaude d’hydrocarbonate de sodium. On continue à 
toujours mélanger, pour faire incorporer petit à petit les solutions de pectine et 
de méthylcellulose (qui contiennent aussi les sels minéraux); au moment où la 
température atteint 30—35° C, on ajoute peu à peu, en mélangeant sans cesse, 
les essences volatiles azuléniques jusqu’au refroidissement du produit.

De cette manière, on obtient des onguents homogènes, d’une belle couleur 
bleue azurée, avec pH neutre et arôme caractéristique [4—6 , 8—13].

L’effet des o n guen ts  préparés (Tableau 1) a été observé chez les rats Wistar 
su r des b rû lu re s  thermiques provoquées expérimentalement. La brûlure est pro­
voquée avec une pièce métallique ayant une surface de contact de 380 mm2, 
chauffée à rouge pendant 3 minutes, puis appliquée sur une zone de la région 
dorsale, dépilée au préalable, zone inaccessible à l ’animal. On maintient le fer 
à rouge pendant 30 sec. sur cette surface de la peau.

Les animaux d’expérience sont divisés en plusieurs lots, pour chaque on­
guent étudié, à savoir:

— lot de contrôle: les animaux pour lesquels, après avoir provoqué la brû­
lure, on n’applique aucun traitement;

— lot A: les animaux pour lesquels l’onguent étudié a été appliqué immé­
diatement (dans les premières minutes) après avoir provoqué la brûlure et puis 
chaque jour jusqu’à la guérison;

— lot B: l’onguent réépithélisant a été appliqué 24 heures après la brûlure 
et puis chaque jour de suite;

— lot C: l’onguent réépithélisant a été appliqué 48 heures après la blessure 
et puis chaque jour de suite.

Chacun des lots expérimentaux comprenait 5 animaux adultes; l’onguent a 
été appliqué en dose de 2  g/animal/jour, jusqu’à la guérison complète de la 
blessure. Le degré de guérison de la plaie a été estimé par comparaison avec le 
lot de contrôle.

Résultats et discussions. Nous avons préparé huit recettes (Ta­
bleau 1) d’onguents homogènes, de type émulsion de consistance molle, 
de couleur bleue azurée, avec réaction chim ique neutre et arôme spéci-

Tableau 1
I.a  com position des onguents réép itb é lisan ls, con tenan t de l ’essence azulénique

V ariantes des 8 recettes originales 
I n g r é d i e n t s  d'onguents (quantités en g)

1 2 3 4 5 6 7 8

Cire 15 15 15 15 15 15 15 15
Huile de paraffine 60 60 60 60 60 60 60 60
Aeth. Millefolii 1 1 1 1 — — — —

Aeth. Chamomillae _ — _ — 1 1 1 1
NaHCO, sol. 2% 10 10 10 10 10 10 10 10
Pectine sol. 0,4% contenant des sels 
dissous : K B r anh. 2 mg ; MgCl2 anh. 
9 mg ; NaCl anh. 2 mg ; CaCl2 anh.
4 mg. 14 — 7 — 14 — 7 —

Méthyl-cellulose sol. 0,1% contenant
les mêmes sels dissous — 14 7 — — 14 7 —

Solution des mêmes sels dissous dans 
l’eau dist 14 14
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fique, dans lesquels peut être  déterm iné un contenu m inim um  de 0,06% 
d’azulène et 15% de cire [5— 13]. La haute  proportion de cire assure 
pour toutes les variantes de préparations obtenues des propriétés émoi- 
liantes, anti-bactériennes et de stim ulation de l ’épithélisation.

Les essences azuléniques confèrent aux onguents réépithélisants des 
effets anti-inflam m atoires et anti-allergiques, ainsi qu ’une protection 
contre les champignons parasites [1, 7, 14— 16]. La solution de pectine, 
ainsi que celle de m éthylcellulose et les sels m inéraux assurent l’hydra­
tation durable des tissus lésés [5, 6, 18].

P ar le tra item ent des anim aux présentan t des brûlures therm iques 
expérim entales avec les onguents azuléniques étudiés (Tableau 1), on 
obtient les résu ltats spécifiés en Tableau 2.

Pour les anim aux du lot A, traités avec onguent dès les prem ières 
m inutes après la brûlure, l ’évolution u ltérieure  a été très bonne, avec 
indices évidents que la douleur s’est calmée. La guérison totale est ob­
tenue après 6 jours de traitem ent, l ’épiderme regagnant son aspect nor­
mal.

Pour les anim aux du lot B, traités avec onguent appliqué 24 heures 
après la brûlure, la régression de l’érythèm e a commencé 3 jours après 
l’application de l’onguent. L’épithélisation a commencé après 5 jours 
de tra item ent avec les onguents. Après 9 jours de traitem ent, la réépi­
thélisation a été presque complète, les anim aux présentent une croûte 
d’approxim ativem ent 30 mm2; 12 jours plus tard, les anim aux étaient 
complètement guéris, l’épiderme regagnant son aspect normal. L’effet le 
plus rapide a été obtenu par l’onguent no. 5 (Tableau 1), qui a produit 
une ébauche d’épithélisation 4 jours après, la réépithélisation totale 
8 jours après et la guérison complète après 11 jours de traitem ent.

Pour les anim aux du lot C, traités avec l’onguent 48 heures après 
la brûlure, l’érythèm e commence à dim inuer après 4— 5 jours d’appli­
cation des onguents. Le début de la réépithélisation a été observé après

Tableau 2

E ffet des onguents im iléu iques su r les brû lures I henn i gués expérim entnles

L ’effet obtenu
Lot

expé-
rimen-

tal

Q uantité (en g) de l’onguent 
utilisé per animal*

1 2 3 4 5 6 7 8

A 4 4 4 4 4 4 4 4
D ébut de l’épithélisation B 10 10 10 10 8 10 10 10

C 16 14 16 16 14 16 16 16

Réépithélisation A 8 8 8 8 8 8 G 8
presque totale (cca 30 mms de B 18 18 18 18 16 18 18 18

croûte) C 24 20 24 24 20 22 24 24

A 12 12 12 12 12 12 10 12
Guérison totale B 24 24 24 22 22 24 24 24

C 30 26 30 30 26 28 30 30

* Ее numéro d'ordre correspond à celui du Tableau 1.
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7—8 jours. La réépithélisation presque totale survient après 10— 12 jours, 
les anim aux présentan t encore des croûtes d’approxim ativem ent 30 m m 2. 
La guérison totale est obtenue après 13— 15 jours, la peau revenant au 
normal. Des les prem iers jours de traitem ent, les anim aux ont com­
mencé à être vivaces pour que, après la guérison complète de la bles­
sure, leur com portem ent soit redevenu normal sous tous les aspects. Deux 
semaines après la cessation du traitem ent, on ne pouvait signaler aucun 
phénomène secondaire e t il n ’existait aucun indice d’infection.

Les anim aux du lot de contrôle (le lot non-traité) présentaient une 
réaction de brûlure plus forte, avec extension de la plaie, qui devient 
surinfectée, purulente, après 6 jours de la brûlure. Ce processus a duré 
ju squ’au dixhuitièm e jour, puis on a observé une stagnation, suivi d’une 
légère dim inution de la blessure. Après 24 jours on a pu rem arquer des 
points de réépithélisation sur l ’aire infectée, la situation restant inchan­
gée durant un mois encore.

Conclusions. Nos résu ltats expérim entaux m etten t en évidence les 
effets réépithélisants rem arquables produits par les onguents azulé- 
niques, lorsqu’ils sont appliqués dès que la brû lure  a été provoquée. Ces 
résultats suggèrent la recom m andation d’utiliser les onguents azulé- 
niques comme prem ier soin, pendant les prem ières m inutes après une 
brûlure, d ’au tan t plus qu ’ils possèdent égalem ent un léger effet anes­
thésiant e t calmant. Leur effet réépithélisant est présent même si ces 
onguents sont appliqués 24 ou 48 heures après la brûlure. Afin d’aug­
m enter l’efficacité du traitem ent, on recommande d ’appliquer plusieurs 
fois par jour ces produits (Tableau 2).

Compte tenu des effets réépithélisants, anti-inflam m atoirs, an ti­
microbiens et légèrem ent anesthésiques des onguents azuléniques p ré ­
parés d’après nos méthodes originales, ces résultats peuvent être  utilisés 
pour le tra item ent des brûlures de diverses étiologies.
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E F E C T U L  E P IT E L IZ A N T  AL UNO R E X T R A C T E  VEGETALE 
IN  TRATAMENTUL A R S U R II  P R O V O C A T E  L A  Ş O B O L A N I ALBI

ZO LTÁ N  KIS* şi ERN EST MACALIK**

SUM M ARY. — T he E p iih e liz in g  E ffect of Som e P la n t  E x tra c ts  in
th e  T re a tm e n t c l  B u m s P rovoked  on W hite  fla ts . T ils au th o rs  have  
stu d ied  th e  th e ra p e u tic  effec t of som e p la n t ex tra c ts  on th e  w ounds 
p roduced  ex p e rim en ta lly  by  b u rn s  ap p lied  on th e  sk in  of w h ite  ra ts .
T he b es t e ffec t w as ob ta in ed  w ith  th e  m ix tu re , p re p a re d  in  eq u a l 
p ropo rtions , from  e x tra c ts  o f M ycelis  m ura lis  and  A lch em il la  v u lg a ­
ris. E p ith e liza tio n  of th e  w ounds tre a ted  w ith  tin s  m ix tu re  w as n ea rly  
as q u ick  as th a t  reco rd ed  in  th e  tre a tm e n t of b u rn s  w ith  S u lfam ilon  
— a su b stan ce  w idely  used  in  cu ring  bu rns .

Traum atism ele provocate de arsuri constituie o problemă specifică 
a secolului nostru datorită tehnicităţii dezvoltate, ceea ce uneori poate 
fi sursa accidentelor de acest gen. Deşi arsurile pot fi considerate ca 
sterile, ele totuşi constituie o poartă largă de infecţie, determ inînd to t­
odată şi eliberarea unor substanţe (histamină, bradikinină etc.), care cu 
efectele lor asupra vasom olricităţii şi perm eabilităţii in tervin în dina­
mica schim burilor de substanţe la nivel tisular şi celular [1, 4].

In cazurile de arsuri mai puţin  grave, cînd nu  se distrug elem en­
tele germ inative ale tegum entului, se practică num ai un  tra tam ent cu 
antiseptice, analgezice şi epitelizante. In această ordine de idei, în me­
dicina populara se cunosc num eroase specii de plante care se utilizează 
în vindecarea rănilor, în general, sau a arsurilor, în special. D intre 
acestea, amintim Achilleai millefolium  (coada şoricelului), Chamornilla 
recutita (muşeţelul), Hypericum perforatum  (pojarniţa sau sunătoarea), 
Calendula officinalis (gălbinele), Cnicus benedictus (schinelul), Pop idus 
nigra (plopul negru), Urtica dioica (urzica), Alchemilla vulgaris (creţi- 
şoara) [2, 3, 5].

în  cursul cercetărilor etnobotanice din Valea Troiuşului, unul din 
autorii lucrării a observat că localnicii folosesc susaiul pădureţ (Mycelis 
muralis) —• plantă larg răspîndită  pe aceste m eleaguri — ca un mijloc 
foarte eficient în tratam entul rănilor purulente. Pornind de la aceste 
observaţii autorii lucrării de faţă au in iţia t cercetarea efectelor d iferi­
telor plante folosite în acest scop, com parîndu-le cu acţiunea Sulfamiîo- 
nului (o substanţă sintetică larg folosită în tratam entul arsurilor).

Material şi m etodă. E x p e rim en te le  a u  fost e fec tu a te  pe  12 şo b o lan i albi, 
ad u lţi, g ru p a ţi în  două loturi. L a  p rim u l lo t a fost ce rce ta tă  e fic ien ţa  d ife rite lo r 
e x tra c te  (apoase şi aeetonice) d in  A eh ilea  m ille fo l ium , H yp e r ic u m  p erfora tum ,  
C alendula  officinalis, A lch em il la  vulgaris  şi M ycelis  muralis .  R ezu lta te le  au  fost 
co m p ara te  în tre  e le în  v ed erea  s ta b ilir ii g rad u lu i de e ficac ita te  [6—8]. In  acest 
scop, Ia fiecare  a n im a l d in  acest lo t s-au  p ra c tic a t cu un  e lec tro cau te r (in narcoză

*' Universitatea Cm Ci' ij -' lapo.t:  ' .cicára Ce b i v ’.cg'm, Laboratorul Cc RoulcgCi  cniLia'-g.-r S R)0 Cluj- 
iCapocc, Romania

** Şcoala generale, 4141 Liric, jim. llarghiia, Romania
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cu n em buta l)  trei răn i  de a rsu ră  de aceleaşi d im ensiuni.  în reg iunea  cefei. P r im a  
din aceste răni,  nefiind  t r a ta tă ,  a serv it  d re p t  m ar to r ,  ia r  cele lalte  două au  fost 
t ra ta te  zilnic cu ex trac tu l  apos şi acetonic  d in  p lan te le  am in t i te  m ai sus. A m bele  
categorii de i x tra c te  au  fost incluse în u n g u e n t  h idrofil neionic. A n im ale le  au  
fost izolate :n ved e rea  asigurări i  condiţ ii lor op tim e p e n tru  v ind eca rea  răn i lo r .

Pe baza  o b serva ţiilo r, ex trac te le  aceton ice d in  A lch  em ilia  vulgaris  şi M ycelis  
nm ralis  s-au dovedit  cele mai eficace, p r in  u rm are , ex p e rim en tu l a fost con tinua t 
cu c e r e  ta r e a  a estor subs tan ţe  ap lica te  separa t ,  p ro; т а  şi în  am es tec  în  p ro p o rţii 
egale. P e n tru  co m p ara rea  eficac ită ţii, ca e ta lo n  a fost folosit S u lf am i Ionul. L a 
acest lot au  fost p rac t ica te  d o a r  două răn i  de  arsură ,  în  condiţii le  a ră ta te  m ai sus.

Rezuiiate. După 15 zile s-au putut observa deosebiri evidente în 
vindecarea rănilor. Rezultatele cele r i d  ’• i ;-au obţinut ia animalele 
tratate cu anw -Secul c.vraciului din 1 . ' a şi Myctiís  (iáig. 1 şi 2). 
Acţiunea exuruc; 'or r e d o n e  separai nu a 1 r s :  mît tio evidentă ca în 
amestec, combinaţie în care eficacitatea lor a lost apropiată de cea ob­
ţinută cu SuHV.mUon, substanţă rim ed •ă importa.;! din S.U.A.
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L’ECG COMME EXPRESSION DES DEUX SITUATIONS 
STRESSANTES DIFFÉRENTES CHEZ L’HOMME

M IRCEA  PO P*

SUM M ARY. — ECG as an  E xp ress ion  of Tw o D iffe ren t S tress S itu a ­
tions in  H um ans. S tim u la tio n  stress  an d  p a in  s tim u la tio n  w a itin g  
stress  w e re  an a ly zed  in  h u m an  sub jec ts , based  upon  ECG d a ta . T ach y ­
ca rd ia  w as n o t found  to  be  a conclusive d if fe re n tia l index . S—T in ­
te rv a l an d  especia lly  P /T  ra tio  show ed  m ore  sig n ifican t m od ifica ­
tions. T he  re su lts  o b ta ined  a re  d iscussed  in  th e  lig h t of li te ra tu re  
data .

Dans le stress émotionnel de l ’homme on peut distinguer deux si­
tuations stressantes dont les dimensions et les significations psycho­
physiologiques peuvent être différentes. L’une comporte des réponses d i­
rectes et im m édiates aux stim uli émotionnels („stress sous stim ulation“), 
l’autre ■— des réponses aux stim uli attendus („stress d’a tten te“). La pre­
mière situation correspond au stress classique bien connu; la deuxièm e 
a constitué également objet d ’étude [3, 5, 6, 9], mais ses particularités 
neurophysiologiques et ses caractères distinctifs restent encore à p ré­
ciser. Dans ce but nous avons effectué une série d ’expériences avec 
l’enregistrem ent de l’ECG chez des sujets soumis aux agents stressants 
directs et attendus.

M éthodes. Les ex p érien ces o n t é té  fa ite s  su r  14 su je ts  h u m a in s  âgés de 
22—23 ans. C om m e ag en t s tre ssa n t on a  choisi le  choc é lec triq u e  su r le b ra s  
d ro it d u  su je t. L’a tte n te  d u  m êm e s tim u lu s  nocicep tif, a p rè s  l'a v e r tis se m e n t v e r ­
bal, a  co n stitu é  ce qu 'on  ap p e lle  „stress  d ’a tte n te “ [6]. L ’ECG  a  é té  en reg is tré  
d u ra n t 5 sec. ap rès  l'a v e r tis se m e n t ve rb a l, e t d an s  le cas du  „stress sous s t i­
m u la tio n “ — im m éd ia tem en t ap rès  l ’ac tion  b ru sq u e  du  s tim u lu s  nocicep tif. On 
a  éva lué  la  fréquence  ca rd iaq u e  (R—R), l ’in te rv a lle  d u  segm en t S —T, le ra p p o r t 
P /T  e t les am p litu d es  des ondes R. S p o rad iq u em en t on a en reg is tré  les réponses 
EEG en d é riv a tio n  parié to -occ ip ita le .

Résultats et discussions. On rem arque une assez grande variation 
individuelle des param ètres étudiés. L’augm entation de la fréquence car­
diaque, phénomène que certains auteurs m etten t en évidence dans des 
situations semblables [1, 3, 5, 7, 9], ne constitue pas un indice relevant 
dans nos expériences. Les modifications de l’am plitude des ondes R ne 
peuvent non plus être prises en considération (Tableaux 1 et 2). Les 
seuls param ètres qui puissent nous fournir un certain renseignem ent 
sur la différence entre les deux catégories de situations stressantes sont 
l’intervalle S—T et surtout le rapport P/T  (Tableau 2). On sait d ’ail­
leurs que ces deux param ètres de l’ECG sont particulièrem ent sensibles 
aux excitations émotionnelles [2, 6]. Dans nos expériences, on rem arque

* Université de Ciuj-Napoca, Chaire de DioJogie, Laboraloire de Physiologie animale, 3400 Ch ij -N a- 
роса, Romania
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Tableau 1
Yariatiour- individuelles des paramétres de Г Е Ш  риг rapport  au  n o m b re  des expériences

efieeluées

Stress sous stim ulation Stress d ’attente*

Param ètres Augtnen- Piininu- Sans mo- Augmen- Pim inu- Sans mo-
tation

(%)
tion
(%)

dificati- 
ons (%)

tation
(%)

tion
(%)

difications
(°:,)

Fréquence 50,0 21.4 28,6 64,3 14,3 21.4
Rapport P/T 57,1 28,6 14,3 85,7 14,3
Intervalle S — T 21,4 28,6 50,0 8,3 50,0 41,6

* Pendant le stress d ’a tten te  ou remarque 5 cas cl’arythm ies cardiaques.

Tableau. 2
Variation des r âleurs m o y e n n e s  des paramètres de П К  (l par  rapport  eu normai

,, ,, Stress sous Stress d 'a tten te  ..Param ètres . .. . Pstim ulation (°n)

Fréquence 
Rapport P 'T  
Intervalle S — T 
Amplitude de l ’onde K

13,2 ■ 16,7 ; ,0.05
12,8 20.5 <  0,05
1,6 6,0 <0,05
1,2 1.6 < 0  05

une tendance é v i d e n t e  d e  raccourcissement de l'in tervalle S—T et de 
l’augm entation du rapport P/T pendant le stress d’attente. Noir seu le ­
m ent le nombre des cas oit le rapport P/T apparaît élevé est plus grand 
duran t le stress d ’atten te  (Tableau 1), mais aussi son niveau en com­
paraison avec la situation normale (Tableau 2). Dans la grande majorité' 
des cas, l ’augm entation du rapport P /T  est due à l’aplatissenv'nt des 
ondes T et ce n ’est que dans un petit nombre do cas (surtout pendant 
le stress sous stim ulation) que le rapport augm ente par l’accroissement 
de l’am plitude des oncles P.

Selon l’hypothèse de V о 1 к i n cl J8j, la variation du rapport P/T 
serait un indice de la prédominance du tonus sym pathique ou para­
sym pathique au cours des excitations émotionnelles. L’hypothèse est- 
bien séduisante surtout pour l’in terprétation des variations individuelles 
signalées dans nos expériences, mais à défaut de données expérim en­
tales supplém entaires, nous nous limitons à constater les faits. Toute­
fois, il n ’est pas dépourvu d ’im portance de signaler une relation possible 
entre le stress émotionnel et les réactions des systèmes cholinergiques 
et sym patho-adrénergiques. V e d v a e v  et S a m o k h v a l o v ,  par 
exemple, m ettent en cause la perturbation des processus neurochim iques 
des systèmes adrénergiques du cerveau dans le cas pathologique du 
stress d ’attente [6].

Ce que nous pouvons affirm er avec certitude, c’est que1 le stress 
d’atten te  reten tit d’une m anière plus évidente, plus m arquée sur l ’acti­
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vité cardiaque que le simple stress sous stim ulation. En ce qui con­
cerne l’étude de l ’EEG, elle ne nous fournit pas d ’autres informations 
que celles qui ont déjà été signalées dans la litté ra tu re  [5]. Notons ce­
pendant que l’allure générale du phénomène d’arrê t des ondes alpha 
est à peu près semblable à celle obtenue pendant l’ouverture des yeux.

Conclusions. 1. On rem arque une assez grande variation indivi­
duelle des param ètres de l’ECG chez les individus soumis au „stress 
sous stim ulation“ et au „stress d’a tten te“. 2. Les indices qui m arquent 
une certaine différence entre les deux situations stressantes sont l’in te r­
valle S—T et surtout le rapport P/T de l’ECG.
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FREQUENCE ET DISTR1BUTÍ0N DE L’ANÉMIE FALCIFORME 
DANS LA RÉPUBLIQUE POPULAIRE DE CONGO

M A NU ELA  DORDEA*, X IC O LA E ( ‘OMAN* e t G ER M A IN E OKEMI**

SUM M ARY. — F req u en cy  and  D istribu tion  of th e  S ick le-C ell A nem ia
in th e  P eo p le ’s R epub lic  of Congo. By using  th e  E m m el te s t an d  th e  
m ethod  of e lec tropho resis  on cellulose acetate , th e  au th o rs  h ave  de­
te rm in ed  th e  frequency  and  d is tr ib u tio n  of th e  sick le-ce ll anem ia  
w ith in  som e e th n ic  groups in tile P .R . of Congo.

S ick le-ce ll an em ia  is no t a sex -lin k ed  d isease, as its  frequency  
is s ta tis tic a lly  th e  sam e in  bo th  sexes. B ut th e  e thn ic  d is trib u tio n  
p o in ts  ou t th e  fac t th a t th e  freq u en cy  of th is  d isease  d iffe rs  am ong 
d if fe re n t pop u la tio n s ; siek le-cell anem ia  is m ost fre q u e n t am ong th e  
pop u la tio n s liv ing  in  th e  n o rth e rn , so u th e rn  and  coastal p a r ts  of th e  
coun try . A sig n ifican tly  low er inc idence  is m e t w ith  th e  ind iv idua ls 
be longing  to  th e  B ateke group  in h ab itin g  th e  ce n tra l p a r t  of th e  
P.R . of Congo. T h is d is tr ib u tio n  can easily  be  ex p la in ed  if w e accept 
L eh m an ’s hypo thes is  concern ing  the  orig in  of sick le-ce ll anem ia  in 
th e  N ear E ast an d  its  sp read in g  d irec tions w h ich  coincide w ith  th a t 
of th e  zebu ca ttle .

L iv ing  in  th e  eq u a to ria l fo rest, th e  B ateke p o p u la tion  h ad  only  
spo rad ic  con tac ts w ith  th e  ca ttle -b reed in g  pop u la tio n s w ho m ig ra ted  
search ing  fo r p as tu res . T herefo re , in  sp ite  of th e  fa c t th a t  m a la ria  
is v e ry  sp read  in th e  reg ion  in h ab ited  by th e  B ateke  popu la tion , th e  
frequency  of sick le-ce ll an em ia  is, h e re  low . I t  fo llow s th u s  th a t  th e  
d is tr ib u tio n  of th is d isease  w ith in  d if fe re n t e th n ic  groups depends 
n o t only  on thc> ecological cond itions u n d e r  w h ich  th e  respective  
pop u la tio n  lives, b u t especially  on th e  freq u en cy  of th e  gene w ith in  
th e  popu la tion .

L’anémie falciforme, connue également sous le nom de syclémie, 
de drépanocytose ou d ’hémoglobinose S, n ’est autre que l’hémoglobino- 
pathie qualitative, caractérisée par la présence dans les érythrocytes 
d’une hémoglobine anorm ale (HbS) qui déterm ine dans les conditions 
d’hypoxie la forme en faucille des érythrocytes.

L’anémie falciforme est une m aladie héréditaire, la présence de 
l’hémoglobine S étant déterm inée par un gène autosomal, qui se trans­
m et avec dominance incomplète [2, 4]. La m utation, du type des „point- 
m utations“, est due au fait que l’uracile rem place l’adénine dans la 
position centrale des séquences GAA ou GAG, séquences occupant la 
sixième position dans l’ARNm, qui déterm ine la synthèse de la chaîne ß 
de l’hémoglobine. Cette m odification induit le rem placem ent de l’acide 
glutam ique par la valine dans la sixième position de la chaîne poly­
peptidique ß. A cause de celte substitution, la configuration molécu­
laire de l’hémoglobine S est modifiée, le résidu acide hydrophile de la 
chaîne normale ß étant remplacé par un neutre, hydrophobe [3, 8]. Cela

* Université de Ciuj-Napeca, Chaire de Biologie, Laboratoire de Génétique, 3400 CIuj-Napoca,  
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explique le com portem ent électrophorétique différent de l ’hémoglo­
bine S par rapport à l’hémoglobine normale. Sous la forme oxygénée, 
la molécule de l’hémoglobine S a des propriétés normales, mais la dés­
oxygénation déterm ine sa cristallisation ou sa polym érisation et la for­
mation de zones d’adhérence des chaînes contiguës, favorisant ainsi la 
form ation des soi-disant tactoides [9]. Sim ultaném ent, la m em brane 
érythrocytaire est soumise à une déform ation, qui déterm ine la forme 
en faucille des érythrocytes, ceux-ci devennant par la suite des d ré­
panocytes.

Le processus de falciform ation est réversible, étant influencé par 
une série de facteurs ex tra- et intra-érythrocytaires: la pression partielle 
de l ’oxygène (les drépanocytes étant plus nom breuses dans le sang vei­
neux que dans celui artériel), l’abaissem ent du pH, l’augm entation de la 
viscosité du sang et de la quantité  d’hémoglobine S dans les érythrocytes 
(les sujets hétérozygotes détiennent 22—45 %  HbS, le reste étant de l ’hé­
moglobine A — . normale, tandis que les homozygotes détiennent 76- - 
100 %  HbS, le reste étant de l ’hémoglobine F).

L’anémie falei forme est très répandue en Afrique [1, 5], dans les 
territoires situés entre 15° latitude nord est 20° latitude sud, zone géo­
graphique que L e h m a n n  [7] a nommée la „ceinture séclém ique“. Dans 
ces régions, l’état hétérozygote de l’anémie falciforme apparaît dans les 
populations hum aines avec une fréquent e de jusqu’à 40% [1]. L’état ho­
mozygote se rencontre, par contre, dans une très faible fréquence (0,3— 
2 %), parce que les sujets en question m eurent prém aturém ent, avant 
d ’arriver à se reproduire'.

Les drépanocytes ne perm ettent pas le développement de l ’agent de 
la m alaria — Plasmodium falciparum, et à cause de cela les individus 
touchés d ’anémie falciforme sont résistants à cette maladie. P a r la suite, 
l’anémie falciforme, malgré tous ses effets négatifs, devient un facteur 
qui contribue à l’augm em ation du degré de survivance dans le cadre des 
populations hum aines qui occupent les zones ravagées par le paludisme.

Matériel et méthodes. Des recherches on t é té  effectuées su r 2796 en fan ts  âgés 
d’au p lu s de 5 ans, in te rn é s  d an s la  section  de p é d ia tr ie  de l’Hôpital Général de 
B razzav ille . Les en fan ts  a p p a r te n a ie n t à  q u a tre  g roupes e th n iq u es  (Fig. 1):
— le g roupe B ateke, de la  rég ion  de p la teau , d u  cen tre  du  pays;
— le g roupe M boshi, S angha e t М ака, d u  N ord ;
— le g roupe L ari, B em be, K am b a  et Konco, du  Sud;
— le g roupe V ili e t M ayom be de la  côte de l ’O céan A tlan tique .

D eux  m éthodes on t é té  u tilisées: l ’u n e  p a r  la  m ise en  év idence  d e s  cellu les 
falc ifo rm es, l ’au tre s  — é lec tro p h o ré tiq u e  — u tilisée  d ’h ab itu d e  p o u r d iagnostiquer 
tou tes les hém oglob inopath ies .

P o u r la  m ise en év idence des ce llu les fa lc ifo rm es, le  te s t u tilisé  e s t celui 
d ’ E m m e l  [6]. La m éthode se base  su r  l ’ex am en  au  m icroscope, à  37°C, d an s  une 
a tm osphère  an aé ro b iq u e  et en  p résen ce  du  m é tab isu lfite  de sod ium  2°/o, de  la 
capacité  de fa lc ifo rm ation  dans une  q u a n ti té  donnée  de sang. Le sang  se réco lte  
dans des conditions de s té rilité  e t d o it ê tre  an a ly sé  im m éd ia tem en t ap rè s  la  récolte. 
D ans des cond itions an aérob iques, les ce llu les avec u n  p o ten tie l d e  fa lc ifo rm ation  
se dé fo rm en t d an s u n  po u rcen tag e  p lu s  é lévé  ou p lu s bas, en  fonction  d e  la  q u a n ­
tité  d ’hém oglobine S q u ’elles con tiennen t. Le com ptage des ce llu les fa lc ifo rm es se
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la i t  24 e t 43 h eu re s  ap rès . C ette  m éthode ne  m e t p as en év idence  l ’é ta t hom o- ou 
hétérozygo te  de la  m alad ie , e t c’est p o u r cela q u ’e lle  nécessite  en p a ra llè le  une  
é tu d e  é lec tropho ré tique . La m éthode  é lec tro p h o ré tiq u e  p e rm e t la  m ise en év i­
dence de l ’hém oglobii-c S q u i, d an s les cond itions de p li =  8,6—9, a u n e  p lu s 
fa ib le  v itesse  de m ig ra tio n  que  celle de  hém oglob ine  A n o rm ale . D ans nos é tudes 
nous avons u tilisé  l'é lec tro p h o rèse  su r acé ta te  de cellu lose qui p re sen te  l ’av an tag e  
d e  p e rm e ttre  une  trè s  b onne  sép a ra tio n  des p rin c ip a les  hém oglobines p a th o lo ­
giques qu i p e u v en t ê tre  d é te rm in ées  en su ite  q u an tita tiv em en t, p a r  d ensim étrie , 
su iv ie  de  p lan im é tric  a l'a ide  d ’un  en reg is trem en t in té g ra te u r  au to m atiq u e  C ello- 
m atic . L es ré su lta ts  a insi o b tenus p e rm e tte n t de d is tin g u e r les hom ozygotes des 
hétérozygotes.

Résultats et discussions. Des 2786 enfants étudiés, 958 ou 34,3% 
étaient malades, ayant un test d’Emmel positif, les autres — 1838, soit 
65,7%, é tan t sains.

En utilisant le même test, la répartition  par sexes se présente comme 
il s’en suit (Tableau 1). Comme ces données le m ontrent, l’aném ie falci- 
forme n ’est pas une m aladie héréditaire liée au sexe.

La répartition ethnique de la m aladie indique que sa fréquence d if­
fère d’une population à l’autre (Tableau 2). Il apparaît clairem ent que la 
fréquence la plus grande de la m aladie apparaît aux populations du Nord,
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R ép artition  pa r sexes rte l ’aném ie faU H onne
Tableau 1

G arçons Filles
g^Test d Emmel

Xo. de sujets % Xo. de sujets %

("b) 526 54,9 432 45,1
( - ) 994 54,1 844 45,9

Tableau 2
D istribution  e thn ique  de l'aném ie faleiïornie d ’après le lest d ’Em m el

Test d ’Emm el ( —) Test d ’Emmel ( +  )
Groupe ethnique Total sujets 

étudiés Xo. de No. de 0/
sujets /0 sujets

Bateke 532 390 73,3 142 26,7
M boshi, Sangha e t Мака 357 226 63,4 131 36,6
Lari, Bembe, K am ba et

Konco 1843 1180 64,1 663 35,9
Vili e t M ayotnbe 64 42 65,6 22 34,4

T o t a l 2796 1838 65,7 958 34,3

D istribution  e thn ique rte i ’aiiéniie i'i îeiform e é tab lie d ’après lu
Tableu 3

m éthode électrophorétique

Groupe ethnique
Total
sujets —  

étudiés X

Sujets sains 
ЛА

Sujets malades
A 8-hétcrozygotes SS-honiozygotes

'<j. de 
sujets

0/ Xo. de 
scjeÎÀ %

Xo. de 
sujets

0/ / 0

Bateke 217 158 72,8 39 18,0 20 9,2
Mboshi, Sangha et
Мака 134 85 63,4 30 22,4 19 14,2

L ari, Bembe, K am ba
et Konco 577 369 64,0 126 21,8 82 14,2

Vili et Mayombe 28 18 64,3 6 21,4 4 14,3

T o t a l 956 630 65,9 201 21,1 125 13,0

du Sud et de la zone côtière du pays. Une incidence significativem ent 
plus faible se rencontre chez le groupe Bateke.

Les résultats obtenus à l ’aide du test d’Emmel sont confirmés par les 
recherches électrophorétiques (Tableau 3). Celles-ci m ontren t également 
que la population Bateke de la zone Centrale de la R. P. Congo est la 
moins affectée par la maladie.

La distribution de l’anémie falciform e est fonction de la fréquence 
des gènes dans la population et des conditions écologiques dans lesquelles 
v it cette population. La population Bateke v it dans la zone de forêt



62 M . D O R D E A , N . C O M A N , G . O K E M I
équatoriale humide, le long du fleuve de Congo. Dans ces conditions éco­
logiques, le paludisme à une fréquence particulièrem ent élevée. Malgré 
cela, l’anémie falciform e apparaît chez cette population avec une fré ­
quence significativem ent plus faible par rapport aux autres populations 
étudiées. V ivant dans la forêt équatoriale, la population Bateke n ’a eu 
que des contacts sporadiques avec le reste des populations d’éleveurs de 
bétail, que ont migré à la recherche de pâturages.

Si nous acceptons l’hypothèse de L e h m a n n [7] en ce qui con­
cerne l’origine de l’anémie falciforme du Proche Orient et les directions 
de propagation de celle-ci, qui se sont superposées celles des zébus, on 
peut expliquer la fréquence elevée de l’anémie falciforme dans les zones 
du Nord, de Sud et côtières de la R. P. Congo, où existaient des condi­
tions d’élevage du bétail.

La fréquence relevée dans les populations d’enfants ne correspond à 
celle qu ’on rencontre chez les adultes, qu’en ce qui concerne la fré­
quence des hétérozygotes, aussi bien dans la R. P. Congo que dans la 
zone de Kinshasa, au Zaïre, où la population Konco est prédom inante. 
La fréquence des homozygotes ne correspond plus, parce que ceux-ci 
m eurent, en général, avant d ’atte indre  la m aturité  sexuelle (conformé­
m ent aux données statistiques de l’Hôpital Lovanium de Kinshasa et de 
celui de Brazzaville).

Conclusions. 1. La fréquence de l’anémie falciform e jusqu’à l’âge de 
5 ans est plus élevée dans les populations ethniques de la R. P. Congo.

2. La distribution de l’anémie falciforme est fonction aussi bien de 
la fréquence génique dans les populations, que des conditions écolo­
giques.

3. L’apparition de l ’anémie falciforme n ’est pas liée au sexe.
4. La fréquence des hétérozygotes chez les enfants est sim ilaire à 

celle qu ’on rencontre chez les adultes.
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SCIENTIFIC COLLECTIONS IN THE ZOOLOGICAL MUSEUM 
OF THE BABEŞ-BOLYAI UNIVERSITY IN CLUJ-NAPOCA

LUCIA  DUŞA*, F A N T E  C H  EEG  HEL* a n d  DAN F. SIRBU*

SUM M ARY. — 1 he  p ap e r  is a sh o r t  des n a t i o n  of those sc ien t i­
fic collections of d if fe ren t  an im a l  g roups  ( O l i g o c h a e ta ,  I s o p o d a ,  C h i lo -  
p o d a ,  G e o p h y l o m o r p h a ,  D i p l o p o d a ,  E p h e r n e r o p t e r a ,  P l e c o p t e r a ,  O r - 
t h o p t c r a ,  N e u r o p t e r u ,  B o m b y l i i d i u ' ,  A m p h i b i a  end  R r p t i i i a j ,  th e  acquis i­
tion of w h ich  w as  achieved by the  Zoological M u seu m  d u r in g  th e  last 
15 years . F or  each collection, d a ta  a r e  p resen ted  concern ing  th e  n u m b er  
of species and  ind iv iduals ;  th e  species nmv for science a re  nom inaliz-  
ed; th e  period  of tim e in w hich  the biological m ate r ia l  w as  collected 
is also mentioned .

In addition to the exhibilory collection, rich in species originating 
from different parts of the world, the Zoological Museum of the Ba- 
bes-Bolyai U niversity of Cluj-Napoca also possesses num erous scientific 
collections. Some of them such as those of crustaceans, arachnids, mo- 
luscs and birds are older, being conceptually tribu ta ry  to the tim es 
of their realization.

Valuable acquisitions to the scientific collections were achieved du r­
ing the last 15 years. They are to a great extent donations of the 
teaching personnel in the Zoology D epartm ent of the Biology-Geogra­
phy-Geology Faculty  of our University. Besides the fact th a t these 
collections represent the crowning of a long and hard work through doc­
toral theses and often also through publication of a fascicle of the ’’Fauna 
of the Socialist Republic of Rom ania“, they are of an inestim able value 
as a docum entary scientific m aterial. In addition to the biological m ate­
rial from  our country, in m any cases they  also contain allochthonous 
species obtained either through exchange or retained following the p ro ­
cess of identification for which our specialists had been solicited.

These collections are unique in our country, their value resulting 
from the great num ber of species and individuals and also of the new 
species for science.

I. C OLLEC TIO N  OF O LIG O C H A E T A  — P R O F E S S O R  DR. VICTOR P O P

This collection was taken over after the death  of its author and 
it was processed by the personnel of the museum in 1977. The collec­
tion consists of a single fam ily with 8 genera and 52 species. Among 
them, the following 7 species are new for science:

1. Allolobophora dobrogeana Pop 1938
2. Eiseniella oltenica Pop 1938

University of Cluj-N apoca, Department oS Biology, Zoological M useum , 3400 Cluj-N apoca, Romania
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3. Octolasium grădinescui Pop 1938
4. Octolasium racovitzai Pop 1938
5. Dendrobaena clujensis Pop 1941
6. Eiseniella balatonica Pop 1942
7. Octodrilus robustus Pop 1973

The collection comprises 4,427 individuals from  all parts of the
country, collected betw een 1929 and 1970.

II . C OLLEC TIO N  OF ISOPODA — PR O FE SSO R  DR. V ASILE GH. RADU

The colleciion was taken into custody after the au thor’s death and 
processed in 1982. It consists of 10 families w ith 28 genera and 70 spe­
cies. Among them, the genus Bifrontonia  and the following 21 species 
are new for science:

1. Porcellio racovitzai Radu 1947—48
2. Porcellio vareae Radu 1949
3. Protracheoniscus sim ilis Radu 1949
4. Trachelipus vareae Radu 1949
5. Tracheoniscus vareae Radu 1949
6. Lygidium  in term edium  Radu 1950
7. Porcellio bujori Radu 1950
8. Tracheoniscus bujori Radu 1950
9. Tracheoniscus pleonglandulatus Radu 1950

10. Cylisticus major Radu 1951
11. Haplophthalm us orientalis Radu 1951
12. Platyarthrus dobrogicus Radu 1951
13. Haplophthalm us coecus Radu 1955
14. Platyarthrus coronatus Radu 1959
15. Platyarthrus reticulatus Radu 1959
16. Tracheoniscus spinulatus Radu 1959
17. Androniscus roseus Radu 1960
18. Bifrontonia fem inina  Radu 1961
19. M onocyphoniscus babadagensis Radu 1965
20. Haplophthalm us banaticus Radu 1967
21. Hyloniscus borceai Radu 1974

The collection comprises 20,885 individuals collected from all parts 
of the country in the in terval 1938— 1978. Based on this m aterial its 
author contributed two fascicles to the ’’Fauna of the Socialist Republic 
of Rom ania” [5], one of them  still in  press.

III. C O LLEC TIO N  OF CHILOPODA — PR O FE SSO R  DR. Z A C H IU  MATIC
The collection was handed over by its author to the m useum  in 

1975 and processed by its personnel. It consists of 9 families, 30 genera 
and 157 species. Among them, the genera Thracolithobius and Dacoli- 
thobius as well as the following 33 species are new  for science:

1. Lithobius decapolitus Negrea, Matic and Prunescu 1953
2. Lithobius anophthalm us Matic 1957
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3. Harpolithobius banaticus Matic 1958
4. Harpolithobius interm edins Matic 1958
5. Harpolithobius radui Matic 1958
6. Harpolithobius tridentatus  Matic 1958
7. Lithobius besckoffi Matic and Golem. 1958
8. Lithobius jeanneli Matic 1958
9. Lithobius alavicus Matic 1959

10. Lithobius leptotarsis Matic 1959
11. Lithobius pedemontanus Matic 1960
12. Lithobius christovici Matic and Golem. 1961
13. Lithobius croaticus Matic 1961
14. Lithobius ognianovensis Matic and Golem. 1961
15. Dacolithobius domogledicus Matic 1961
16. Harpolithobius triacanthos Matic 1962
17. Thracolithobius inspectatus Matic 1962 
13. Thracolithobius dacicus Matic 1962
19. Cryptops rucneri Matic 1964
20. Lithobius arganoi Matic 1966
21. Lithobius paradisiacus Matic 1966
22. Lithobius alpinus Matic 1967
23. Lithobius incertus Matic 1967
24. Lithobius oraniensis Matic 1967
25. Lithobius uniungulatus Matic and Golem. 1967
26. Lithobius quadciramus Matic 1968
27. Lithobius rucneri Matic 1968
28. Lithobius antipai Matic 1969
29. Lithobius bicuspidatus Matic 1970
30. Lithobius quadaramensis Matic 1970
31. Lithobius uludagensis Matic 1970
32. Monotarsobius acanthinus Matic 1970
33. Lithobius castamonuensis Matic 1973

The collection comprises 4,582 individuals. Their m ajority  was collec­
ted from various parts of our country between 1950 and 1973. Some of 
them  originate from Italy, Bulgaria, Turkey, Spain, Yugoslavia, Greece, 
Hungary, Austria, Korea and the Islands of Crete and Saint Helena. 
Based on this m aterial its author elaborated two fascicles of fauna [3, 4].

IV. COLLEC TIO N  OF G E O P H Y L O M O R P H A  — DR. C O R N ELIA  D ÂRABANŢU

This collection was donated to the m useum  in 1978 and processed 
by its personnel. It consists of 4 families, 12 genera and 37 species. 
Among them, the following 4 species are new for science:

1. Clynopodes interm edius  Dărăb. and Matic 1959
2. Brachyschendyla dobrogica Matic and Dărăb. 1967.
3. Brachyschendyla căpuşei Dărăb. and Matic 1969
4. Brachyschendyla negreai Dărăb. and Matic 1969

5 — Biologia 1986
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The collection comprises 598 individuals collected in the country  
betw een 1951 and 1970. Based on this m aterial its author elaborated a 
doctoral thesis.

V. C OLLEC TIO N  O F DIPLOPODA — P R O F E S S O R  DR. T R A IA N  CEUCA

The collection was donated by its author to the m useum in  1983 
and jointly  processed w ith  the personnel' of the museum. It consists of 
18 families, 42 genera and 102 species. Among them, the genus Romano­
soma and the following 7 species are new for science:

1. Typhloiulus serbani Ceuca 1956
2. Karpatophyllon dacicus Ceuca 1964
3. Entomobielzia getica Ceuca 1964
4. Polydesm us brachidesmoides Ceuca 1966
5. Romanosoma cavernicola Ceuca 1967
6. Romanosoma oltenica Ceuca 1967
7. M astigophorophyllon bănărescui Ceuca 1976

The author also separated the genus Hungarosoma Verh. 1928 as 
a new  fam ily for science, Fam. Hungarosomidae. The collection com­
prises 8,826 individuals collected in the country betw een 1949 and 1976. 
Based on this m aterial the author elaborated a fascicle of fauna which 
is in press.

VI. C O LLEC TIO N  O F L A R V A E  O F EPHEMEROPTERA — B IO LO G IST  ZOE
B UCŞA-COROIU

The collection was donated to the m useum  in 1980 and processed 
by its personnel. I t  consists of 17 genera, 44 species and 7,656 individuals 
collected in  the Apuseni M ountains betw een 1972 and 1974. This collec­
tion served as a basis for the elaboration of a diploma thesis.

VII. C O LLEC TIO N  OF PLECOPTERA — LEC T U R E R  DR. B ÉL A  K IS

It was donated com pletely processed by its author, in 1979. It con­
sists of 7 families, 16 genera and 77 species, among which the following 
14 are new for science:

1. Isoperla flava  Kis 1963
2. Leuctra quadrimaculata Kis 1963
3. Nemoura fusca  Kis 1963
4. Nemoura transsylvanica  Kis 1963
5. Leuctra transsylvanica  Kis 1964
6. Nemoura longicauda Kis 1964
7. Nemoura ovoidalis Kis 1965
8. Nemoura hamata Kis 1965
9. Protonemoura aestiva  Kis 1965

10. Protonemoura illiesi Kis 1965
11. Protonemoura pseudonim borum  Kis 1965
12. Leuctra carpathica Kis 1966
13. Isoperla carpathica Kis 1971
14. Siphonoperla transsylvanica  Kis 1971



SCIENTIFIC COLLECTIONS OF THE ZOOLOGICAL MUSEUM 6 7

The collection comprises 18,224 individuals collected from different 
parts of the country betw een 1954 and 1977. It served as a basis tor 
the elaboration of a fascicle of fauna [1].

V III.  COLLEC TIO N  OF O R T H O P T E R A  — LEC T U R E R  DR. B ÉLA  K IS

It was donated completely processed by its author, in 1982. It con­
sists of 6 families, 65 genera and 148 species. Among them, the following 
6 species are new for science:

1. M ishtshenkotetrix  transsylvcinica Bazyluk and Kis 1960
2. Odontopodisma carpathica Kis 1961
3. Odontopodisma acuminata Kis 1962
4. Odontopodisma montana  Kis 1962
5. Zubovskia banatica Kis 1965
6. Isophya harzi Kis 1966

The collection comprises 4,375 individuals collected from different 
places in our country. This m aterial served as the basis for a doctoral 
thesis.

IX. COLLEC TIO N  OF N EU R O PT E R A  — LEC T U R E R  DR. B ÉLA  K IS

I t was donated completely processed by its author, in 1976. It con­
sists of 5 families, 23 genera and 75 species. Among them, the follow 
ing 4 species are new for science:

1. Chrysopa commata Kis and Ujh. 1965
2. Coniopterys circuata Kis 1965
3. Coniopterys aspoecki Kis 1967
4. W esmaelius transsylvanicus Kis 1968

The collection comprises 5,685 individuals collected írom  alt parts of 
the country between 1952 and 1974. Based on this m aterial its author 
elaborated a fascicle of fauna [2].
X. C O LLEC TIO N  OF BOMBYLIIDAE — SENIOR  M U SEO LO G IST DR. LU C IA

DUŞA

This collection was handed over to the m useum  in 1969. It consists 
of 30 genera and 101 species, one of them, Petrorossia dobrogica Dusa 
1966, being new  for science. The collection comprises 475 individuals 
collected in the country, especially in Dobrogea. P a rt of the species were 
obtained by exchange from U.S.A., Brazil, Chile, Mozambique, Italy, 
France, Switzerland. Among them, it is w orth m entioning the species 
Pantarbes pusio Osten Sacken, originating from  North America. As it 
is m entioned in the literatu re , only a few specimens of this species exist 
now in Europe, nam ely in the British Museum.

XI. COLLECTION OF AMPHIBIA — A SSO C IA TE  PR O FE SSO R  DR. BOGDAN
ST U G R EN

The collection was donated to the m useum  in 1975 and processed by 
its personnel. It consists of 14 families, 34 genera, 53 species and 2,634 
individuals. Most of this m aterial was collected from different parts of
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the country or obtained by exchange from U.S.A., Vietnam, Austria, 
U.S.S.R., G erm an Democratic Republic, Czechoslovakia, betw een 1951 
and 1983. A sm aller part of the m aterial was obtained from Greek s tu ­
dents studying in our country: they brought m any specimens of am phi­
bians from Greece to be used for the elaboration of their diploma theses. 
Some specimens w ere brought from Crete; am phibians from this island 
are not often encountered in the w orld’s museums. A special m ention is 
also due to the presence in the collection of Paramesotriton delaustali, 
an endemic species for Vietnam  and a rarity  in the museums.

X II.  COLLEC TIO N  OF REPTILIA — A SSOCIA TE PR O FE SSO R  DR. BOGDAN
STUG REN

This collection was also donated to the museum in 1975 and p ro­
cessed by its personnel. It consists of 8 families, 11 genera, 19 species 
and 604 individuals collected m ainly in the country between 1951 and 
1983. A few  species are from  U.S.A. and Crete.

For a good preservation of these greatly  valuable collections a 
special room was arranged w ithin the museum, where the specialists 
may consult them.
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b io lo g y .  II ) ,  E d itu ra  A cadem iei R. S. R o­
mânia, Bucureşti ,  1984, 474 pages (inclu­
d ing  246 f igures  and  43 tables) and  64 
p la tes  w ith  elec tron m icrographs  and  
pho tographs  enclosed.

Volume I, consisting of two p a r ts  (Ge­
n e ra l  Virology and  B ac te r ia l  Anatomy), 
ap peared  in 1983 and  w as  rev iew ed  in 
this  jo u rn a l  (Stud. Univ. Babes-Bolyai, 
Biol., 1985, 30, 75— 76).

V olume II consists of four parts .
The firs t par t .  P h y s i o l o g y  o f  M i c r o o r ­

g a n i s m s  (pages 15—321 and  p la tes  1—28), 
com prises  th e  following ch ap te rs :  m e ta ­
bolism of m icroorganism s; n u tr i t ion  of 
m icroorganism s; au to trophy ; diffusion and 
tr an sp o r t  of substances th ro u g h  cell 
m em branes ;  m etabolism  of ca rbohydra tes  
in m icroorganism s; energet ic  m etabolism 
of m icroorganism s; p roduct ion  and  con­
servation of m etabolic  energy; m ech a ­
nism of the  A TP -m ed ia ted  energy 
tr an s fe r  in cells; b iosynthet ic  m etabolism 
in microorganism s; photosynthesis ;  con­
version of light energy  in ba lobac te r ia ;  
bioluminescence, lum inescen t  bac te r ia ;  
m icroorganism s utilizing C. compounds; 
m icrobial assimilation  of (3 compounds; 
m ethanogenesis  and me'.hanogenic b ac ­
teria; biological fixation of n it rogen; ass i­
m ilation  of am m onia  into organic  com ­
pounds; m icroorganism s oxidizing n i t ro ­
gen com pounds; microbial reduction  of 
n i t ra tes ;  microb ia l  d egrada t ion  of p ro ­
teins; microb ia l  u ti lization  of am ino  acids; 
b iosynthesis  of am ino  acids in  m icroor­
ganisms; microb ia l  secretion of e x t r a ­
ce llu lar  enzymes; m etabolism  of lipids; 
bacte ria  oxidizing m olecu la r  hydrogen; 
metabolism  of su lphur ;  bac te r ia  utilizing 
iron com pounds; p roduc ts  of microbial 
m etabolism ; co-m etabolism ; endogenous 
m etabolism  in microorganism s.

The second p a r t  (pages 323—386 and 
p la tes  29—56) is devoted  to the  G r o w t h  
a n d  M u l t i p l i c a t i o n  o f  B a c t e r i a ,  dealing 
w i th  th e  following topics: g row th  of bac ­
te r ia ;  m ultip lica tion  of bac te r ia :  dynamic« 
of b ac te r ia l  m ultip lica tion  in cultures; 
fac tors  inf luencing  th e  grow th of m icro ­
organ ism s; m ultip lica tion  by budd ing ; 
m ul tip lica tion  by fragm enta t ion ;  m u l t ip l i ­

cation by  spores; est im ation  of b ac te r ia l  
g row th ; m e asu rem en t  of b ac te r ia l  
popula t ions ;  synchronous cu ltu res ;  conti­
nuous  cu ltu res;  d ea th  of microorganism s.

P a r t  3, P r i n c i p l e s  o f  M i c r o b i a l  S y s t e -  
m a t i c s  a n d  T a x o n o m y  (pages 387—420), 
deals  w ith  the  following p ro b lem s:  te rm i­
nology; concept of b ac te r ia l  species; types 
of c lassification; m olecu la r  and  genetic 
ap p roaches  in taxonom y; chem ical bases 
of m olecu la r  pbylogeny, molecules as do ­
cum ents  of evo lu t ionary  h is tory; base  
composit ion of DNA; DNA hybrid isa t ion ; 
taxonom ic  significance of genetic m ate r ia l  
t r a n s fe r  and  of genetic  recom bina t ion ; es­
tab l ish m en t  of genealogical re la tionsh ips 
be tw een  species and  of th e i r  evo lu t ionary  
filiation by  m eans  of rR N A ; taxonom ic  
significance of ep igenetic  da ta ;  n um erica l  
taxonom y; g enera l  no rm s  of b ac te r ia l  no­
m en c la tu re ;  sys tems of bac te r ia l  classi­
fication; c r i te r ia  for iden t if ica t ion  of b ac ­
ter ia ; cu l tu re  collections.

P a r t  4. en ti t led  „ O r ig in  a n d  E v o l u t i o n  
o f  M i c r o o r g a n i s m s “ (pages 421—474 and  
pla tes  57—64), inc ludes a  g enera l  p re s e n ­
ta t ion  of th is  topic, followed by  chap te rs  
dealing  w ith :  the  period  of chem ical evo­
lu tion; prebiological evolution; ap p ea ran ce  
of biological in fo rm at ion ;  a p p ea ran ce  of 
th e  f i rs t  liv ing organ ism s; a p p ea ran ce  of 
photosynthesis ; a rg u m en ts  concern ing  th e  
p r im o rd ia l  ch a rac te r  of th e  p roka ryo tic  
cells; microfossils and  th e i r  biological 
significance; ap p ea ran ce  of eukaryo tic  
cells; a rchaebac te r ia .

Each p a r t  of th e  vo lum e con ta ins  a lis t 
of selected b ib l iography, to taliz ing  n ea r ly  
309 books, m onographs, rev iew s  and  o ther  
pap e rs  quoted.

V olum e II of th e  f i rs t  R o m an ian  T rea ­
tise of G en era l  Microbiology, like its v o ­
lume I, is charac te r ized  by  a v a lu ab le  
and  up - to -d a te  scientific con ten t  and  ico­
nography ,  a severe ly  logical s t ru c tu re  and  
exce l len t style. V olum e II  is of a  m a jo r  
in te res t  for a w ide  circle of re ad e rs :  s tu ­
d en ts  an d  specialists  in  microbiology, ge­
n e ra l  biology, genetics, b iochem is try , bio- 
ted in o io g y  and paleontology.

Consider ing  the  exceptional v a lve  of the  
T r a t a t  de m i c r o b i o l o g i e  g e n e r a l ă , I r e ­
itera te  th e  recom m endat ion ,  a lready  m ade
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in the  rev iew  of the firs t vo lum e, co n ce rn ­
ing the  t ran s la t io n  of P ro fesso r  G. Z a r-  
n e a ’s w o rk  into w o r ld -w id e  spoken  la n ­
guages.

Ş T EF A N  KIRS

C. Y. O p r e a ,  L. C a  1 a n c e a, C o m ­
plexele  b ioenergetice  a le  so lu lu i  şi c a ­
pac ita tea  sa de p r o d u c ţie  ( B i o e n e r g e t i c  
C o m p l e x e s  o f  t h e  S o i l  a n d  I t s  P r o d u c ­
t i v e  C a p a c i t y ) ,  E d itu ra  Facia, T im isoara, 
1985, 206 pages inc lud ing  39 tables, 37 
figures  and  a l is t  of selected b ib l io ­
g raphy  w ith  114 ti tles.

Pro '4 's-ors C. V. O prea  and  L. C a lan -  
cea published th is  book w ith  th ree  p r in ­
cipal objective's: to d ra w  th e  a tten tion  
on the  b iom ass as a p e rm a n e n t  an d  im ­
p o r tan t  source of energy  (bioenergy); to 
em phas ize  th e  significance of th e  con­
version  of so lar  energy  in to  b iom ass 
th rough  photosynthesis ;  to evidence 
the  caloric  po ten t ia l  of th e  soils in our 
country  and  th e  technico-scicntif ic  possi­
bil it ies for the i r  im provem ent.

In  concordance  w i th  these objectives, 
the  book is divided into 5 chapters .

C h ap te r  I, en ti t led  „ T h e  S o i l  a s  a S y s -  
t e m  o f  R e c e p t i o n .  P r o d u c t i o n  a n d  C  у  c l i n g  
o f  E n e r g y “, deals w ith  th e  e x te rn a l  and 
in te rna l sources of energy  in f luencing 
th e  soil and  its capaci ty  to p roduce  b io ­
mass. We q uo te  some of th e  topics 
w ith in  this  ch ap te r :  th e  env ironm ent ,  its 
dynam ics, ecosystems and  the i r  biopro- 
ductiv itv ;  so lar rad ia t ions  as source of 
energy; effect of rad ia t ions  on p lan ts ;  
abso rp tion  of so lar rad ia t io n s  by phy to -  
coenoses; effect of so lar rad ia t io n s  on 
soil; p lan ts  w i th  energet ic  vocation  
(energetic plants).

C h ap te r  II p resen ts  the  fu n d a m e n ta l  
aspects of P h o t o s y n t h e s i s  — t h e  P r i n c i ­
p a l  M e a n s  o f  S o l a r  E n e r g y  C o n s e r v a t i o n  
( im portance  of photosynthesis ;  m echanism  
of photosynthesis ;  tvpes of p h o to sy n th e ­
sis; photosynthet ic  p o ten t ia l  and  p ro d u c ­
tiv ity  of p la n t  mass; b ioproduc tiv itv  of 
p lan ts  as a  function  of ecological c o n ­
dit ions; th e  ap p ro x im a te  am o u n t  of solar 
energy  conserved b "  p lan ts  on the  Globe 
and  in the  S. R. R om ania , respectively).

C h ap te r  III, B i o m a s s ,  comprises the  
fo llow ing topics: am o u n t  and ro le  of b io­
m ass  in  th e  biological cycles of e le­
m en ts  and  perpe tu a t io n  of life on our 
P lan e t ;  charac te r is t ics  of b iom ass; u t i l i ­
zation of b iom ass for p roduc ing  energy.

C h ap te r  IV is a com prehensive  desc r ip ­
tion of th e  H u m u s .  T he  p ro b lem s  tr e a te d  
in th is  ch ap te r  inc lude  th e  fo llow ing: 
physical an d  b iochem ical def in i t ion  of 
hum us ;  in te rac t ions  of o rgan ic  m a t te r  in 
soil; po lysaccharides,  l ip ids and  steroids, 
tan n in s  and  resins, p la n t  p igm ents ,  a m i ­
no acids, p ro teins ,  nucleic  acids, a lk a ­
loids and  o th e r  o rgan ic  com pounds  and  
th e i r  role in  th e  fo rm a tion  of h u m u s ;  
d egrada t ion  of p la n t  res idues an d  of 
com pounds  of p la n t  orig in ; syn thes is  of 
hum ic  substances; in f luence  of clay m i­
ne ra ls  on th e  fo rm ation  of h u m ic  su b ­
stances; f rac tiona tion  and  iso lation  of o r ­
ganic com pounds  from  soil; func t iona l 
groups in  hu m ic  substances; h u m u s  types  
fo rm ed u n d e r  d if fe ren t conditions; h u -  
min, fu lv ic  a d d s ,  h y m ato m e lan ic  acids, 
h u m ic  acids; spectroscopic ch a ra c te r i ­
zation of hu m ic  const i tuen ts;  in te rac t io n  
of hu m ic  com pounds  and th e i r  analogues 
w ith  am ino  acids and  p ro te ins ;  colloidal 
p roper tie s  of hu m ic  subs tances ;  c lay- 
hu m ic  complexes; hu m ic  su bs tances  as  
chela tes; role of hu m ic  su bs tances  in 
p la n t  nu tr it ion .

C h ap te r  V, B a l a n c e  o f  t h e  H u m i c  S u b ­
s t a n c e s  a n d  T h e i r  B io e n e r g e t i c s ,  covers 
a lot of topics d irec tly  re la ted  to the  
ag r icu l tu ra l  p rac t ice  (hum us as th e  
energet ic  rese rve  of soil; zonali ty  of th e  
organic  m a t te r  reserve  and  soil fer til i ty ; 
an n u a l  losses of organic  m a t te r  from  
soil; an ex am p le  for hu m ic  ba lance ; 
res to ra t ion  of h u m u s  re serve  in  soil; 
biological, chemical, b iochem ical and  p h y ­
sical m ethods  for conservation  of h u m ic  
substances in soil; hu m ic  fertilizers).

The book is w r i t te n  in an easily  ac ­
cessible style. I t  constitu tes a v a lu ab le  
source of in form ation  for s tuden ts  and  
specialists  in agronom y, an im a l  b reed ing ,  
biology, energetics, ecology, meteorology 
and  re la ted  domains.

Ş T EF A N  K ISS

Soil Reclamation Processes: Microbio­
logical Analyses and Applications, E d i­
ted by  R o b e r t  L.  T a t e  I I I  a n d  D o- 
n a 1 d A.  K l e i n ,  M arcel D ekker ,  Inc., 
N ew  Y ork  and  Basel, 1985, X  +  349 pages, 
inc lud ing  66 tables,  40 f igures  and  a 
sub jec t  index.

L an d  rec lam ation ,  th e  economic im ­
p o rtance  of w h ich  is g row ing  all over 
th e  w orld , involves th e  need to m an ag e  
a b road  sp ec tru m  of env ironm ents .  T h is
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can ran g e  — as th e  ed ito rs  em phas ize  — 
from  s t r ip  m ine  reh ab i l i ta t io n  to  simple 
procedures  needed  to  co u n te rac t  th e  e f­
fects of roadside  spills of xenobiotics . 
T h e  investiga tions ca rr ied  ou t in  the  
las t  15—20 y ea rs  h av e  ind ica ted  th a t ,  a l­
though  th e  d is tu rb ed  ecosystems su b ­
jected  to rec lam at io n  processes a re  d i ­
v erse  in  physical,  chem ical and  biotic 
tra its ,  a  com m on p red ic to r  of successful 
rec lam at ion  re la tes  to  th e  s ta tus  an d  p o ­
ten t ia l  d ev e lo p m en t  of th e  microb ia l  
comm unity .

T he  w o rk  consists of 10 chap te rs  
which, of course, could no t  cover all  to ­
pics of th e  lan d  rec lam at io n  m icrob io­
logy and  b iochem is try ;  th ey  deal, h o w e­
ver, w i th  a v a r ie ty  of specific exam ples,  
selected to p rov ide  an  ind ica tion  of the  
w ays  in  w hich  m icroorgan ism s can  p lay  
key  roles in design, m an ag em en t ,  and  
m onitor ing  of rec lam ation .

W e specify th e  ti tles and  au th o rs  of 
th e  10 chap te rs :  Microorganisms, Eco­
system D is tu rbance  and  Soil-Form ation  
Processes (R. L. T a te  III); Acid M ine 
W aste  D ra inage : Microbial Im p a c t  on 
th e  Recovery  of Soil an d  W ate r  Ecosys­
tem s (A. L. Mills); D iagnostic  A spects of 
A lgal Ecology in D is tu rbed  L an d s  (L. E. 
S h u b e r t  an d  T. L. S tarks) ;  M icrobia l De­
ve lo p m en t  on Oil S h a le  W astes: I n ­
fluence on G eochem istry  (R. E. W ildung  
and  T. R. G arland) ;  Soil Enzym es: a 
P red ic to r  of R eclam ation  P o ten t ia l  and  
Progress  (D. A. Klein, D. L. Sorensen 
and  E. F. R eden  te); M ycorrh izae  and  
R ec lam ation  of Stressed  T e rre s tr ia l  E n ­
v iro n m en ts  (R. M. Danielson); M an ag e ­
m en t  of M icrob ia l  Processes in Surface  
Mined L an d  R ec lam ation  in W este rn  C a­
n ad a  (S. Visser); M icrob ia l  Technology 
for Aggregation  an d  D ew ate r in g  of P h o s ­
p h a te  C lay  Slimes: Im plica tions  on R e­
source R ecovery  (C. L. B rie r ley  and  G. 
R. Lanza); L ow -L eve l  R adioac t ive  W astes 
in  S u bsurface  Soils (A. J .  F rancis); G e­
n e ra l  In te rac t io n s  of M icrobes in  R ec la ­
m ation  Processes  (D. A. K le in  an d  R. L. 
T a te  III).

T he  w o rk  is a v a lu ab le  source  of in ­
fo rm ation  for e n v iro n m en ta l  scientists , 
especially  for en v iro n m en ta l  microb io lo­
gists an d  biochemists. A t th e  sam e  time, 
th e  w e ll-docum ented  suggestion, m ad e  by 
th e  editors  and  in d iv id u a l  c h ap te r  a u ­
thors  t h a t  m icroorganism s and  th e i r  b io­
chem ical p o ten t ia l  should p lay  a  g rea te r  
considera t ion  in  fu tu re  rec lam at ion  ac ti­

vities, is of a g rea t  p rac t ica l  v a lu e  for 
successful, en v iro n m en ta l ly  effective le -  
c lam ation  of all d is tu rb ed  ecosystems.

Ş T E F A N  K ISS

N. P. R u k o s u e v a ,  A. B. G  u  к  a- 
s у a  n, B iologicheskaya ak t iv n o s t ’ pochv 
g o rn y k h  lesov S ib iri  (B iological A c tiv ity  
in  M oun ta in  F orest Soils o f S iberia), Iz- 
d a te l ’stvo „N au k a“, S ib irskoe  Otdelenie ,  
N ovosibirsk, 1985, 88 pages inc lud ing  28 
tab les  and  18 figures.

T he  w o rk  is a m o n o g rap h  descr ib ing  
th e  microbiological and  b iochem ica l ac ti­
v it ies of the  m a in  soil types  of th e  
m o u n ta in - ta ig a  coniferous and  suba lp ine  
belts  in  th e  W este rn  S ay an  reg ion  of Si­
beria .  T hese  soils correspond  to  a v e r ­
t ical zonation  ran g in g  b e tw een  480 and  
1500 m  above sea level. T he  rh izosphere  
m icroflo ra  of S iber ian  p in e  (one of th e  
m ost im p o r ta n t  fo res t- fo rm ing  species in  
th is  region) and  th e  soil-biological ef­
fects of c lea r  cu tt ings  of d if fe ren t  fo­
res ts  h av e  also been  described.

F or  th e  researches  a com plex  m e th o ­
dology w as  applied , com pris ing  m icro ­
scopic and  p la te  countings of soil b a c ­
teria, ac tinom ycètes  and  fungi, d e te rm i­
na t io n  of th e i r  biomass, iden t if ica t ion  of 
a  g rea t  n u m b e r  of b ac te r ia l  species, 
q u a n t i ta t iv e  s tudy  of m icroorgan ism s b e ­
longing to d if fe ren t physiological (am ­
monifying, nitr ify ing, den itr i fy ing , N 2- 
fixing, o rganophospha te -m inera liz ing ,  m i­
n e ra l  phosphate-so lub il iz ing , cellulolytic 
etc.) groups; ac tiv ity  of m a n y  soil en ­
zymes, b o th  ox idoreduc tases  and  h y d ro ­
lases, an d  soil resp ira t io n  (C 0 5-evolution) 
w ere  also est im ated . All re sea rch  d a tá  
w e re  subm it ted  to  sta tis tica l processing.

T h e  re su l ts  ob ta ined  a re  v a lu ab le  con­
tr ib u t io n s  to a b e t t e r  u n d e rs ta n d in g  of 
th e  m icrob ia l  and  enzym atic  processes 
tak in g  p lace  in th e  m o u n ta in  forest  soils. 
T h ey  h av e  a p rac t ica l  significance, too, 
by  p rov in g  th a t  in  eva lu a t in g  th e  a n th r o ­
pogenic  effects on forest  ecosystems th e  
microbiological and  b iochem ica l ac tiv i­
ties can  se rve  as sensitive ind ica to rs  of 
th e  biological s ta tus  of soils.

Ş T E F A N  K ISS

Ekologiya i fau n is t ik a  am fib i i  i rep -  
tili i SSSR i soprede l’n y k h  s t r a n  (Ecologie  
et fa u n is tiq u e  des A m p h ib ie n s  e t des
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R e p t i l e s  d e  l ’U R S S  e t  d e s  p a y s  v o i s in s ) ,  
C o ord inna teu r :  L. Y  a. B o r k i n ,  In s t i ­
tu t  Zoologii A kadem ii N au k  RSSR, L e­
n ingrad, 1984, 150 pages, avec 8 planches, 
42 figures et 19 tab leau x  dan s  le texte.

Le vo lum e est u ne  collection d ’art ic les 
indépendants .  A mon avis, la c o n tr ib u ­
tion la p lus  in té ressan te  pour  le lec teur 
qui trav a i l le  sur  les v e r téb rés  de l’E u ­
rope et de l ’Asie o r ien ta le  est l 'ar tic le  
signé p a r  L e o  Y a. B o r k i n ,  concer­
n a n t  les a ires  de répa r t i t io n  d is jo in tes  
euro -es t-as ia t iques  chez les am p h ib ien s  
et les reptiles. L ’au teu r  a d ém o n tré  que  
l’hypothèse  qu i considère les glaciations 
s ibériennes com m e seules causes de la 
ru p tu re  des aires  de répa r t i t io n  est in­
suffisante , la  ru p tu re  é ta n t  à son avis 
plus anc ienne  q ue  les tem ps glaciaires.

BOGDAN' STUG REN

B o h u m i l  L о s о s, J a n  G u l i e  к a. 
J  a n  L e 11 á k,  J a r o s l a v  P e l i k á n ,  
Ekologie zivocichu ( É c o lo g ie  d e s  a n i ­
m a u x ) ,  S tà tn i  Pedagogické  Naklada- 
telstvi, P rah a ,  1984, 316 page's, avec 128 
f igures  e t  38 ta b leau x  d an s  le texte.

P a rm i  les écologistes, la  Tehéchoslova- 
quio est connue com m e un pasts dont les 
recherches  d ’Éeologie anim ale , su r tou t 
sur  les rongeurs ,  re lèv en t  d ’u ne  école cé­
lèbre. Mais, m a lg ré  le fa it  q u ’un abrégé 
d ’Éeologie an im a le  fu t  pub lié  en langue 
tch èq u e  d é jà  en 1924. dans  les u n iv e r s i ­
tés l’écologie an im a le  é ta i t  é tud iée  s u r ­
tou t d ’après  la t raduc t ion  d ’un ouvrage 
am ér ica in  (E. P. O d u m). L’écologie vé­
gétale é ta i t  m ieux  rep résen tée  dans  l ’e n ­
se ignem ent un iv e rs i ta ire  g râce à l’ouv­
rage de A. Z 1 a t  n i k, da té  1973. Mais 
voilà q u ’un l iv re  récen t v ien t  de p ré s e n ­
te r  l'écologie des an im au x  en langue 
tchèque, et n ’est p lus  u ne  t raduc tion  de 
l’anglais, mais  un  l ivre  original. Ses a u ­
teu rs  sont des zoologistes bien connus 
de P rague,  B rno et Bratislava. La s t ru c ­
tu re  du livre  est la classique, utilisée 
dans  ic: p lu p a r t  des m an u e ls  d ’écologie 
d ’Europe cen tra le :  on com m ence p a r  la 
descrip tion  du milieu  physique, po u r  fi­
n ir  par l'écologie de l 'hom m e. Les idées 
sont développées d 'ap rès  un p lan  rigou­
reu x  de logique inductive, en passan t 
des notions simples (facteurs écologiques) 
au x  notions complexes (écosystèmes et 
biosphère). Niais le m ér ite  le plus g rand 
du l ivre  est que  les faits  écologiques, les 
exemples ne sont p a s  copiés d ’ap rès  les

ouvrages étrangers, mais sont des don­
nées provenant des milieux naturels du 
pays.

BOG DA N  ST U G R EN

R u d o l f  P i e c h o c k i ,  Makrosko­
pische Präparationstechnik, T e i l  II, W i r ­
b e l lo s e ,  D rit te  A uflage  ( T e h n i c a  p r e p a ­
r ă r i i  m a c r o s c o p i c e ,  p a r t e a  11-a ,  N e v e r ­
t e b r a t e ,  ediţ ia  a treia), VEB G ustav  F i­
scher Verlag, Jena ,  1984, 308 pagini, cu 
155 figuri în  text, 27 pagini b ibliografice, 
regis tru  de term eni.

P e n t r u  zoologii care  lucrează  în  muzee, 
tehn ica  p rep a ră r i i  este o specia lizare  de 
în sem n ă ta te  p r im ord ia lă .  P r e p a r a r e a  
maeroseopică, adică p re p a ra re a  o rg an is ­
mului an im a l  în treg  ca piesă de  m uzeu  
şi nu  ea lam ă p en tru  microscopie, este 
o specia li ta te  ce se r ed u re  adeseori în 
p ract ică  la n a tu ra l iz a rea  verteb ra te i  oi-, 
mai ales a păsărilo r .  D a r  în  f au n a  o r i­
cărei regiuni na tu ra le ,  n ev e r teb ra te le  sínt 
mai nu m ero ase  decit v e r teb ra te le  şi, de 
aceea, n u  pot fi n eg li ja te  în colecţiile 
muzeale. Adeseori, tehn ica  p rep a ră r i i  
macroscopice a n ev e r teb ra te lo r  d iferă  
foarte  m u l t  d u p ă  grupul lu a t  în studiu, 
mediul de v iată  şi com unita tea  biotică 
din care p rov ine  an im alu l conservat. Din 
această  cauză, zoologul muzeograf, s tr ic t 
specializat si el in t r -u n  grup d e f in i t  de 
anima!;', a re  nevoie s tr ingentă  de un 
m anual tehn ic  p en tru  p re p a ra re a  p ie s e ­
lor de muzeu.

Un asem enea  m an u a l  de interes e u ro ­
pean este cartea  sem nată  de R и d o 1 f 
P i e c h o c k i ,  custode al colecţiei d idac­
tice do zoologie de la U n ivers i ta tea  din 
Tlalle-W ittenberg (R.D.G.), el însuşi un 
(vmoscut entomolog. C ar tea  este o operă 
c!,- referin ţe ,  o rgan izată  du p ă  p rinc ip iu l  
clasificării f ilogenetice a  nevertebratelor, 
uti lizate  in m anua le le  de zoologie de 
l im b ă  germ ană .  D upă o concisă in t ro d u ­
cere în care  s ín t  expuse princip i i le  g e ­
nera le  ale recoltăr ii  n ev e r teb ra te lo r  t e ­
restre, dulcicole şi m arine , co n servarea  
şi transp o r tu l  m ate r ia lu lu i ,  u rm ează  d es­
crieri ale tehn ic ilo r speciale  de p r e p a ­
ra re  ale m ate r ia lu lu i  din d iverse  g rupe  
ч an u m e: spongieri. cclentende, p la thel-  
minte, n em erţien i,  n e m a th e lm 'n i" ,  p r iap u -  
!ido, moluşte, s ipunculide. aehiuride, ane- 
iide, onicofore, pentastomide, arlropod>\ 
ten tacu la te .  b ran h io trem ate ,  pogonofore, 
chetognate ,  ech inoderm e. Tot aici sínt 
t r a ta te  şi p ro tocordate le .  Din listă rezul-
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tă că au to ru l  n u  s-a l im i ta t  la descrierea 
tehn ic ilo r de p r e p a ra re  p en tru  grupele  
terestre  de  nev e r teb ra te ,  bogat rop re /o n -  
ta te  în  muzee, ci a  d a t  şi recom andări  
tehnice  p e n tru  p re p a ra re a  n e v e r te b ra te ­
lor d in  grupe m arine ,  mai r a r  rep rezen ­
ta te  în m uzee le  de zoologie, cum s ín t po- 
gonoforele. Totuşi, cum  era  şi firesc, în 
economia lucrăr i i  insectele  ocupă locul 
cel mai im p o r ta n t  (cca 100 pagini).  Pe 
lingă tehnicile  genera le  p e n tru  p r e p a r a ­
rea  insectelor, au to ru l  dă şi tehnici spe­
ciale p en tru  p re p a ra re a  m a te r ia lu lu i  din 
an u m ite  ord ine  de insecte ca lep idop te ­
re, h im enoptere ,  d ip tere ,  bla'.oido, or- 
toptere, odonate, neuropte re ,  e fem eropte -  
re, plecoptere, tr icoptere ,  rneeoptere.

C ar tea  se în tem eiază  în m are  m ăsu ră  
pe  ex p e r ien ţa  de m uzeograf dobîndiui de 
a u to r  în ac tiv ita tea  sa, d a r  şi pe o b i­
bliografie judicios aleasă, în sensul că 
p en tru  fiecare  g ru p  de n e v e r teb ra te  se 
fac refer ir i  la lucră r i  de bază  publica te  
de specialişti de ren u m e  m ondia l în g ru ­
pul respectiv. î t em arcăm  (ă  nu  este o 
bibliografie exclusiv  cen tra l-eu ro p ean ă  
în l im ba germ ană ,  ci o b ib liografie  cu 
ad ev ă ra t  in te rna ţ iona lă .  In  lista de a u ­
tori s ínt p rezen ţ i  şi doi rom ân i:  P au l  A. 
Bujor şi Mihai A. Ion eseu.

BOGDAN STUG REN

P. J. R. S l a t e r .  An In tro d u c t io n  to 
E th o lo g y , C am bridge  U nivers ity  Press, 
C am bridge, London, N ew  York. N ew  
Rochelle, M elbourne , Sydney, 1985, 195 
pages, w ith  106 figures.

T he  book com prises  fu n d a m e n ta l  no­
tions concerning an im a l  behaviour .  First,  
the au th o r  defines the  concept of ..etho­
logy“, th e  physiological basis of b e h a ­
v io u r  and  th e  m ov em en ts  corre la ted  w ith  
d if fe ren t  b eh av io u ra l  p a t te rns .  F u r th e r  
on, the  organs  of sense in vertebra tes ,  
th e  m otivat ion  of d if fe ren t behavioura l  
m anifesta tions accom pany ing  biological 
activities, the  evolution of b eh av io u r  and  
its genetic basis, the  language  used by 
an im als  for in t ra -  and  in terspec ific  com ­
munication , social organ iza tion  w ith in  
d if fe ren t  ve r teb ra te  groups a re  described. 
As it  deals  w ith  basic notions in this  
field, th e  book is a va luab le  b ib l io g rap h i­
cal source.

C u ltu r i  de c e lu le  şi ţ e s u tu r i  v e g e ta le . 
A p lic a ţ i i  în  a g r ic u l tu r ă  (Plant Cell a nd  
Tissue Cultures. A pp lica t ion  in  A g r icu l­
ture), E d i tu ra  Ceres, Bucureşti ,  1984, 255 
pages inc lud ing  40 figures, 33 tab les  a n d  
a list of selected b ib l iog raphy  w i th  107 
titles.

The book, u n ique  in its field, is a 
very  in te res t ing  trea tise  on vegeta l cell 
and  tissue cu ltu res  w i th  re fe rence  to 
th e i r  p rac t ica l  im p o rtan ce  for biology and  
agricu ltu re .

The firs t chapte r,  w r i t ten  by  D orina  
Ca chită  (94 pp.), com prises  genera l  con­
sidera tions  on th e  techn ique  of „in v i t ro “ 
cell and  tissue cultures. T horough  in fo r­
mation  is given rega rd in g  th e  o rgan iza­
tion of a tissue cu l tu re  lab o ra to ry  as 
w ell as th e  techn ique  of ob ta in ing  t is­
sue cu ltu res  from  roots, em bryos, en d o ­
sperm , ovaries, ovules, n u ce l la r  tissue, 
m er is tem , callus,  cells, a.s.o.

C h ap te rs  2 to 6 w ere  w r i t te n  by E lena 
B adea and  P e t r e  R aicu  (156 pp.). C h a p ­
te r  2 re fe rs  to p la n t  d if fe ren t ia t ion  and  
regen era t io n  in cell and  tissue cultures. 
5-; >;ie aspects concerning chrom osom e 
v a r iab i l i ty  in callus cu ltu res  an d  cell 
suspensions, th e  d if fe ren t ia t ion  of „in 
v i t ro “ cu lt iva ted  cells, the  crea t ion  of
n e w  genotypes, etc. a re  being  presen ted .

C h ap te r  3 a cq u a in ts  th e  re a d e r  w ith
e x p e r im en ta l  h ap lo idy  by  a n th e r  and
pollen cu ltu res  as w ell as w i th  th e  fac ­
tors inf luencing  androgenesis.

C h ap te rs  4 an d  5 deal w i th  somatic 
h ybr id iza t ion  by p ro top las t  fusion and
w i th  genetic opera t ions  a t  p ro to p las t  le­
vel.

C h ap te r  6 p resen ts  th e  induc t ion  and  
selection of m u ta t io n s  in „in v i t ro “ cu l­
tures.

This  technology, w h ich  is in  itself  a  r e ­
vo lution  for classical biology, m ak es  po s­
sible th e  crea tion  of hap lo id  p lants ,  of 
n ew  hyb r id s  w ith  g rea t  economic value, 
of v irus-  an d  pes t-free  p lan ts  h igh ly  r e ­
s is tan t  to d ro u g h t  an d  cold, and  even 
allows genom e recom bina t ion  in some 
incom patib le  species. T he  book, a syn­
thes is  of th e  researches  ca rr ied  ou t  in 
this  field all  over  th e  world , is, th e r e ­
fore, a v a lu ab le  b ib l iog raph ica l  source 
for  s tud en ts  and  specialists  in ag r icu l­
tu re  and  biology.NICOL AE TOM ESC U MARIA LAZAR
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C. M. C h a d w i c k ,  D. R. G a  r-  
r o d  (Editors), H orm ones , R eceptors  
a n d  C ellu lar  In te rac t io n s  in P lan ts
(Hormones, récep teurs  et in teractions  
cellulaires chez les plantes), C am bridge  
U niv e rs i ty  Press,  C am bridge, London, 
N ew  York. N ew  Rochelle, M elbourne, 
Sydney, lPiîiï, X II  -r 375 pages.

Le l iv re  quo nous venons  de p ré s e n ­
te r  est le p rem ie r  tom e d ’u ne  série in i ­
tiée su r  le su je t  des co m m unica t ions  
in te ree l lu la ires  e t  in t race l lu la ires .  La 
s ignification de ce l iv re  est exposée 
dan s  la P ré face  et e lle  p eu t  ê tre  r e n ­
contrée, év idem m ent ,  tou t le long du 
contenu  de l ’ouvrage.

Le livre  soum et à u ne  analyse  c r i­
t ique  les processus de com m unicat ion  
in te rce l lu la ire  et in t race l lu la ire  dans 
le m onde  végétal;  u n e  telle co m m u n i­
cation au n iveau  cellulaire, ex p r im ée  
auss i p a r  le concept de  „ reconna is­
sance  ce llu la ire“, im plique  un  „ la n ­
gage“ p o u r  t r a n sm e t t r e  des s ignaux  et 
des  messages d ’u ne  cellule à  l ’au tre ,  ou 
en tre  u ne  cellule et un corp é tranger ,  
ou encore en tre  u ne  cel Iute e t  u n e  m o ­
lécule. L ’analyse  du  langage m olécu­
la i re  rep résen te  un  couran t  m a jeu r  
d an s  la biologie du X X -è m e  siècle. 
P a rm i  les au teu rs  du  l iv re  édité  par 
C h ad w ick  e t  G arro d  p e u v e n t  ê tre  
re trouvées  23 perso n n a l i té s  de la science 
m ondiale ,  des rép u tés  biologistes et 
biochimistes.

Le m écan ism e fo n d am en ta l  d ’un  te l 
p rocessus de com m unica t ion  in te rce l lu ­
la i re  et in t race l lu la ire  consiste, en 
somme, de la liaison com p lém en ta ire  
d ’un ligand  à  u n  récep teu r ,  c’es t-à -d i re  
des in te rac t ions  m olécu la ires  seq u en ­
tielles. La re la tion  l ig an d -ré cep teu r  
coordonne le m étabo lism e cellu la ire  à 
l ’in té r ieu r  du  m êm e organe, m a is  en 
m êm e tem p s  en tre  d ivers  organes, s ' im ­
p l iq u a n t  d an s  les p h én o m èn es  d ’o rg a ­
nisation, de d év e lo p p e m en t  et de d i f f é ­
renc ia t ion  cellu laires.  Tout processus 
de com m unicat ion  in tc rce l lu la irc  pour  
se réa l ise r  im p liq u e  la capacité  de 
ch aque  cellule d ’an t ic ip e r  ses in te r ­
actions avec le milieu  p a r  son a p p ro ­
v is ionnem ent  avec: des molécules spéci­
fiques (les récepteurs) p o u r  recevoir  les 
s t im uli  du  milieu  (les ligands). Cette  
p réd ic tion  génétique  est acquise  p a r  
évolution  et adap ta tion ,  idée q u ’on pout 
su rp re n d re  d an s  le l ivre  lu i-m êm e.

L’é tude des in terac t ions l ig an d -ré cep ­
teu r  est très  avancée  p o u r  les systèmes 
an im aux , su r tou t  dans le d o m aine  
d ’action des horm ones, en re la tion  avec 
les fac teu rs  de croissance e t  avec  le sys­
tèm e im m u n i ta i re .  D ans le inonde vé­
gétal, c 'est à  p ré sen t  que  telles é tudes 
com m encen t à progresser.

Un des p rob lèm es fo n d a m e n ta u x  de 
cette é tude  est la  localisation  des r é c e p ­
teurs .  L’ex is tence  d ’u ne  p a ro ie  ce llu ­
la ire  dure, d is tincte  de la m em b ra n e  
p lasm atique ,  représente ,  sans doute, u n e  
b a r r iè re  laque l le  em pêche  d ’iden t if ie r  
les récep teu rs  cellulaires. U n chap it re  
du  l iv re  (chapitre  7) s 'occupe du  p r o ­
b lèm e d ’isolation des p ro top las tes  v i­
vants .

Les récep teu rs  h o rm o n au x  -chez les 
p lan tes  sont m is  en discussion en r e ­
la tion  avec l ’ac tiv ité  des aux ines  (cha­
p i t re  1) et des g ibbéreli ines  (chap itre  3) 
et avec la p roduc t ion  de l ’é thv lène  (cha­
p i t re  2).

P a n n i  les récep teu rs  de ces ho rm o n es  
est ana lysée  u n e  très in té ressan te  b io ­
molécule ,  in te n se m e n i  é tudiée  d an s  la 
physiologie de l’hom m e, l ’adénosine  
3’ ; 5’-m onop h o sp h a te  cyclique (AMPc), 
iden t if iée  aussi chez n om breuses  espè­
ces de p lan tes  in fé r ieu res  et supérieures ,  
que lquefois  m êm e très  ab o n d an te  (cha­
p i t re  4).

E x trêm em en t  in té ressan tes  sont les in ­
te rac tions  végéta les  soumises à u n e  d is ­
cussion sc ientif ique  dans  le ch ap it re  9 
(Ses in te rac t ions  pollen-stigm ate) ,  le 
chap it re  10 (les in te rac t ions  hô te -agen t 
pa thogène)  ou le ch ap it re  11 (l’infection 
des poils r ad icau x  p a r  les bactéries  
azotofixatrices).

D ans le d e rn ie r  chap it re  du  l iv re  (cha­
p i t re  12) est t r a i té  un in té ressan t  com ­
p lexe  m o lécu la ire  q ue  la p lu p a r t ,  sinon 
tous les systèmes v ivan ts  possèdent,  les 
lectines. Celles-ci possèdent,  .par ex ­
cellence, les p ropr ié té s  réc lam ées  p a r  
les récepteurs .  Les é tu d es  en trep r i se s  
dans  cette  d irection  sont b ien  au  co m ­
m encem ent ,  ainsi q ue  leu rs  fonc t ions  ne 
sont pas encore co m p lè tem en t  connues.

Les idées inédites  de ce l iv re  e t  leur 
im p o rtan ce  fo n d am en ta le  rep ré sen ten t  
la v a leu r  mérne de ce t  ouvrage, q u ’il 
se ra it  bon  à ex is te r  d an s  la  b ib lio thèque 
de chaque  biologiste con tem porain .

ANA FABIAN
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C é c i l e  B i l l y ,  Glossaire de Zoo­

logie, Doins Éditeurs ,  Paris ,  1985, 239 
pages.

La tendance  d ’é la rg issem en t p r o ­
gressif du ch am p  d ’in té rê t  qui se m a n i­
feste ac tu e l lem en t  dans  l ’évolution des 
sciences est u ne  réa l i té  qui ne dem ande 
p lus à ê tre  d ém o n trée :  de gens de p lu s  
en p lus  n o m b reu x  sont devenus  récep ­
tifs au x  découvertes  m odernes  et les 
connaissances scientif iques occupent une  
p lace de p lus en plus im p o r tan te  d an s  
ce q u ’on appelle  c o u ram m en t  la cultu re  
générale. C ette  tendance ,  d ’a il leurs  tou t 
à fa i t  na tu re lle ,  est accom pagnée  d ’une 
au gm enta t ion  à son to u r  p rogressive  de 
la nécessité d ’u n e  com préhension  aussi 
exacte  q ue  possible du langage scien ti­
f ique et, pa r  conséquent,  les d ic t io n n a i­
res élaborés dans  les dom aines les plus 
d ivers de la science sont devenus  une 
présence  hab itue l le  p a rm i les p u b lic a ­
tions de spécialité .

C’est dans  ce contexte  que  nous de­
vons s ignaler  l ’ap p a r i t io n  récente  d 'un  
nouveau  glossaire de zoologie qui,  q u o i­
q u ’il ne rep résen te  n u l lem en t  u ne  p re ­
m ière  d a n s  la l i t t é ra tu re  biologique, 
doit ê tre  considéré ( an im e p a r t icu l iè re ­
m e n t  uti l.  En effet, ce glossaire a comme 
p r in c ip a l  b u t  d ’ex p liq u e r  la te rm in o ­
logie zoologique en p re m ie r  lieu au 
po in t  de vue  é t y m o l o g i q u e .  Cette  m a ­
n ière  de ré soudre  un  p rob lèm e qui 
s’av è re  p lu tô t  dé lica t est d ’un très  
g ran d  in térêt ,  car  elle fac i li te  én o rm é­
m en t  la  p résen ta t io n  des mots les p lus  
usuels em ployés d an s  les t r a v a u x  de 
spécialité , de sorte q ue  la lec ture  de 
ceux-ci dev ien t  b ien  p lus  accessible non 
seu lem en t au x  é tud ian ts ,  m ais  aussi au 
g rand  publique .  Com m e l ’au te u r  lui 
m êm e le r e m a rq u e  d an s  les pages in ­
troductives,  la p résence  quasi genera le  
des rac ines grecques et la t ines  dan s  le. 
construction  des t e n u e s  zoologiques et 
le fa i t  q ue  ces deux langues  classiques 
sont a u jo u r d ’hui à  p eu  près  aban d o n n ées  
re n d en t  b ien  difficile la com préhension 
de l ’e s s e n c e  de la term inolog ie  et c'est 
ju s tem en t  pour  cotte ra ison q u ’u ne  e x ­
plication é tymologique est p r a t iq u e m e n t  
indispensab le  pour tous ceux qui d é ­
sire  t rav a i l le r  avec une  telle te rm in o ­
logie et ..faire appel à  leu r  intell igence 
p lu s  q u ’à leur mémoire".

Ainsi, le glossaire de Cécile Billy 
comble u ne  lacune b ib l iog raph ique  q u ’on 
p o u rra  ê tre  ten té  a considérer  comme

m in eu re  m ais  qui.  en réalité , est d ’u ne  
im p o rtan ce  sur laque l le  on ne  sau ra  
jam a is  trop  insister.

G IIE O R G H E  RACO VIŢÂ

K. G. G r e l l .  H. -E .  G r ü n e r ,  E. F. 
K i l i a n ,  Lehrbuch der speziellen Zoo­
logie, B a n d  I:  W i r b e l l o s e  T i e r e ,  1 T e i l :  
E i n f ü h r u n g ,  P r o t o z o a ,  P la c o z o a ,  P o r i -  
f e r a  ( T e x t b o o k  o f  S p e c i a l  Z o o l o g y ,  V o ­
l u m e  1: I n v e r t e b r a t e  A n i m a l s ,  P a r t  1: 
I n t r o d u c t i o n ,  P r o t o z o a ,  P d a co zo a ,  P o r i -  
f e r a ) ,  H erau sg eb en  von (Edited by) 
H a n s - E c k h a r d  G r ü n e r ,  VEB 
G us tav  F ischer Verlag, Jena ,  1980, 318 
pages w i th  115 figures  and  5 tables.

This volum e belongs to n series of 
four volum es of zoology and  t r e a ts  the  
g enera l  ch a rac te rs  of an im a ls  an d  de­
scribes th r e e  p h y la  of In v er teb ra tes .

In  th e  in t ro d u c to ry  par t ,  th e  au thors  
p re sen t  some genera l  aspects of zoology 
and  define it as a biological science. 
T h ere  a re  described : w o rk in g  m ethods 
in zoology, sys tem atic  categories based 
on phylogenet ic  re la tionsh ips ,  th e  ch a ­
rac ter is t ics  of an im a l  evolution, th e  p o ­
sition of an im a ls  w i th  reg a rd  to  o th e r  
organisms, s t ru c tu ra l  a rchae types  e n ­
coun te red  in Metazoa, a sexua l  an d  s ex u ­
al reproduc tion ,  em bryon ic  develop­
ment.

In  th e  second p a r t  th e r e  are d esc r ib ­
ed th e  p hy la  of Protozoa, P lacozoa and  
P ori fe ra .  A descrip tion  of th e  m o rp h o ­
logical and physiological ch a rac te rs  of 
th e  ana to m ica l  sys tems an d  rep ro d u c ­
tion types is given in each phylum . 
The te x t  is il lu s tra ted  w i th  num ero u s  
figures of exqu is ite  c la r i ty  and  
execution. T he  in d ex  of scientific  te rm s  
and  taxonom ic  nam es  at th e  end  of the  
vo lum e fac i li ta tes  the  use of th e  book 
by th e  specialists .

N IC O L A E  TOM ESCU

G. H a r t w i c h ,  E.  F.  K i l i a n ,  К.  
O d e n  i n  g, B. W e r n e r ,  Lehrbuch der 
speziellen Zoologie, B a n d  I : W i r b e l l o s e  
T i e r e ,  2. T e i l  ( T e x t b o o k  o f  S p e c i a l  Z o o ­
lo g y ,  V o l u m e  I :  I n v e r t e b r a t e  A n i m a l s ,  
Part 2): O n t  d a r ia ,  C l e n o p h o r a ,  M e s o z o a ,  
P l a t h e l m i n t h e s ,  N e m e r t i n i ,  E n t o p r o c t a ,  
N e m a t h e l m i n t h c s ,  P r i a p u l i d a ,  H e ra u s ­
geben  von  (Edited by) I l  a n s -
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E c k h a r d  G r ü n e r ,  VEB G ustai '  
F ischer Verlag, Jena .  198-1, (121 par:-,“,
w i th  248 figures and 8 tables.

This  volume is a continuaţi on of the
special zoology edited be  ll.-j-1. G ru îv r .
I t  p resen ts  8 p h y la  of In-, e r teb ra tes
(m entioned in t he tide).

In  the descri ption of each larger ea-
tcgory (phylum, subphylum, class, sub­
class. order, suborder)  the  au thors  pre­
sented f irs t a d iagnosis and  then the 
aspects of histology, ana tom y, p h y s io ­
logy, reproduction , biology and  -phyto­
geny. This is followed by the  classi­
fication into low er sys tem atic  categories 
an d  the descrip tion  of th e  species.

C lassical zoological studies are  som - 
p le ted  by new d a ta  fro m  th e  field of 
genetics, cell biolog)', cytology and  espe­
cially  by u l t r a s t ru c tu ra l  aspects.

T he  excel len t figures, m a n y  of which 
a re  elec tron micrographs, fac i l i ta te  the 
com prehension  of th e  content.

B oth  volum es rep re sen t  a r ich  and. 
v a lu ab le  source of zoological in fo rm a­
tion.

NICOLA E TO.'. Г ESC U

H a n s - A l b r c c h t  F г о у c, L о - 
t  h a r  K ä m p f e ,  G u s t  a v - A cl о 1 I 
B i c w a l d ,  Zoologie, 8. A uflage  (Zoo­
logy, 8th Edition), VEB G ustav  F ischer 
Verlag, Jena ,  1985, 420 pages w ith  114 
figures and 82 tables.

The book is a succi nt  bu t complex 
p resen ta t io n  of th e  an im a l  world.

C h ap te r  I t rea ts  some genera  a s ­

pects  such as: fu n d a m e n ta l  forms of 
life, exchanges  of m a t te r  and  energy  
b e tw een  o rgan ism s and  the i r  e n v iro n ­
m ent,  the  charac te r is t ics  of th e  an im al 
organisms, th e  com m e a fea tu res  of ai I 
organisms, d if ferences between plan ts  
and  anim als .  T h ere  are  also m en tioned  
in th is  ch ap te r  th e  b ran ch es  of zoology 
and  th e  recom m endat ions  concern ing  the  
m ethodology of study in th is  field.

C h ap te r  II is a p resen ta t io n  of the1 
tax o n o m ic  categories used in zoology, 
beg inn ing  w i th  the  a n im a l  k ingdom  and 
end ing  w ith  the  species,  th e  a p p r o x i ­
m a te  n u m b er  of species in each p h y ­
lu m  and  a g enera l  charac te r iza tion  and 
classif ication of Protozoa, M etazoa and 
d if fe ren t phyla.

Chapter III comprises aspects con ce rn ­
ing the  com para tive  anatomy. The 
fu n d am en ta l  principles, the  no tions  of 
homology and  analogy and  the  te rm s 
w hich  are  used in com p ara t iv e  ana­
to m y  a re  p resen ted  and  expla ined . 
T here  a re  also described in th e i r  evo­
lu tion: th e  locomotory system, the ske­
leton, the skin and  its derivatives,  the 
system of orientation and equil ib r ium , 
the nervous, endocrine, circulatory , re s ­
p ira tory ,  digestive, excre tory  and  re-  
p ro  d uc t i v e s y s terns.

C hap te r  IV exp la ins  th e  physiological 
p roper t ie s  of the  animals.

C h ap te r  V deals w ith  d if fe ren t  types 
of behaviour ,  such as: feeding, re p ro d u c ­
tion. o r ienta tion , lea rn ing  aggressivity , 
te r r i to r ia li ty ,  social h ierarchy , etc.

C h ap te r  VI describes th e  animal cells 
and  tissues.

C h ap te r  VII comprises genetics no ­
tions re fe rr in g  to the  m ate r ia l  bases  of 
the heredity ,  M en d e l’s laws, ex trach ro -  
mosomal hered i ty ,  popula t ion  genetics, 
hybi' icii 'cEon, etc.

Chaisier VIII describes asexua l and  
sexua.i reproduction in th e  an im a l  k in g ­
dom. a lte rna t ion  of a sexua l  and  sexual 
genera t ions  and the em bryonic  deve­
lopment.

Chapter IX deals with anim al sp re a d ­
ing on earth, erophysiologica! and  his­
torical promises of th e  specie's, sp re a d ­
ing m odalit ies  and  limits, zoogeographi- 
eal zones of the  earth .

The book rep resen ts  a valuab le  source 
of scientific in fo rm ation  for pupils ,  s tu ­
dents. teachers  of biology as w ell as 
for all those in te res ted  in s tudying  the  
com plex ity  of th e  animal world.

N ICOLAE TOMESCU

Actualitate si perpspectivă în biologie. 
Structuri şi funcţii în ecosisteme teres­
tre şi acvatice (Present S ta te  and  P er­
spectives  in Biology. S truc tures  and  
Functions in  Terrestr ial and  A q u a t ic  
Ecosystems).  C en tra l  dc C erce tă r i  Bio­
logice. C luj-Napoca, 1985, 308 pages
w ith  38 figures and  47 tables.

T h is  is one of t i v  3 volum es com ­
prising  the  p ap e rs  p resen ted  a t  the 
Scientif ic  S em in a r  held in C lu j-X apoca 
in J u n e  1984. The pap e rs  are  w rit ten  in 
R o m an ian  and  a re  all accom panied  by 
a su m m ary  in a w orld -w ide  spoken
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language. The ed i to r ia l  boards  of the  I! 
volum es w e re  co-ord inated  by Professor 
I. Pu ia ,  D irec tor  of the  Biological R e ­
search  Centre.

This vo lum e includes 40 papers ,  out 
of w h ich  23 belong  to resea rch e rs  from 
th e  host  ins ti tu te ,  a n d  th e  o ther  17 come 
from  insti tu tes,  labora to r ies  and  eco n o ­
mical un its  in Cluj-Napoca, Bucureşti ,  
F und u lea ,  T im isoara , C onstan ţa ,  P ia t ra  
N e a m ţ and  Suncuiuş (Bihor district) .

T he  vo lum e s ta r ts  w ith  tw o  reviews 
on genera! ecological p rob lem s:  ,,The 
In te rre la t ionsh ips  of A pplied  Ecology R e­
searches“ by S. G o deanu  et a l ,  and 
„Ecosystems, Civilization and  th e  F lux 
of Fertil iz ing  P ro d u c ts“ by L. Calancea. 
They a re  followed by o rig in a l  papers  
g rouped  in to  4 sections: ecology of p r i ­
m a ry  producers ,  ecology of consume; s, 
aqua tic  ecology and  microbiology- enzv- 
mology.

The p ap e rs  belonging  to th e  firs t sec­
tion a re  devoted  to  fo rest  ecology in 
our country  (C. B înd iu  et a l) ,  d a ta  on 
b ryophy tes  from  th e  G iîău  M ounta ins  
(E. P lăm ad ă)  and  m acrom ycetes  from 
the  B ihor M ounta ins  (A. Pop), a p re ­
senta tion  of th e  vegeta tion  in th e  a rea  
of lakes in O cna Dej and Sic (I. Pop 
et a l) ,  as w ell as a study on the  vege­
ta t ion  of N  ardus stricta  from M unte le  
M are  (1. Resmeriţă).

F o r  th e  ecology of consumers, Severn] 
resu lts  concerning edaphic  protozoa (R. 
Tomescu), n em atodes  (I. Popovici),  l u m - 
bricidiS (V. V. Pop), collem bola  (P. Weis- 
ner), eo lcoptera  (M. Teodoreanu) and 
m ites  (A. Georgescu) f rom  d if fe ren t fo ­
rest ecosystems in T ran sy lv an ia  a re  p re ­
sented. This section also com prises  s tu ­
dies on cer ta in  insect pests  (P. Scu tă-  
re an u ;  T. P e r ju  and  I. Moldovan), a 
physico-geographica l ,  c l im atic  and pe- 
dological ap p ro a c h  to th e  Bihor M o u n ­
ta ins  (T. P ic iu  et a l ;  M. P re d a  et a l) ,  
as w ell  as th e  com p ara t iv e  n u m erica l  
analys is  of the  ich thy o fau n a  from  th e  
D an u b e  and  n e ighbour ing  r ivers  (M. 
Şerban  and P. Bănărescu).

The section for aqua tic  ecology s ta r ts  
w i th  a re trospect ion  on local algologi- 
cal ach ievem ents  (L. S. P é te r f i  et al.) 
and  w ith  a genera l  v iew  on the  p resen t  
researches for th e  eu troph ica t ion  of 
w a te r  reservo irs  in ou r  country  (M. 
F lorescu  et a l) .  T he  passage  to  eu tro- 
phy  of severa l w a te r  reservo irs  is also 
inves tiga ted  (R. M ärcu lescu  and  E. M ăr-  
culescu). O th e r  p ap e rs  ana lyse  the  p r i ­

m ary  produc t iv i ty  of some« aqua tic  
pools (A. S. Bologa; A. M ar ton  an d  N. 
Bucur), or 'present th e  researches on the  
u ti lization  of volcanic tuff  in ponds (A. 
B ă rb a t  and  A. Marton), on the  biologi­
cal t r e a tm e n t  of pu lp  indu s try  w aste  
w a te rs  (A. Iliescu et ah) and  on th e  o u t ­
door m ass  cu ltu re  of S p iru lina  platensis  
in  th e  ex -s ta tion  P în g ă ra ţ i  (I. Cărăuş). 
F inally , th e  biology of hypersa l ine  lakes 
is p resen ted  (C. Piesa).

The syn thesis  on „E n v iro n m en ta l  En- 
zymologiral R esearches“ (S. Kiss et al.) 
is a th o rough ly  d ocum ented  p resen ta t io n  
of a  n ew  science — en v iro n m e n ta l  en- 
zymology —• w h ich  is an  in te rd isc ip l i­
n a ry  science in th e  t ru e  sense of the 
word. I t  deals  w i th  th e  enzym es p resen t  
and  active in th e  en v iro n m en t ,  enzym es 
w h ich  h av e  a lead ing  ro le  in th e  b io lo­
gical cycles of e lem ents .  By de te rm in ing  
the ac tiv ity  of these enzym es it is 
possible to  o b ta in  an accura te  im age 
of th e  biological aspects  of th e  en v iro n ­
m en t  an d  of th e  d is tu rbances  it m ay  
suffer as a re su l t  of po llu tion  an d  de­
gradat ion .

A very  im p o r ta n t  paper ,  th a t  could 
b" considered  as a pa th f inde r ,  is the 
one e labora ted  by P. P apacostea ,  in 
w hich  th e  in f luence  of ecological and  
an thropic .i l  fac tors  upon the  d is tr ibu tion  
of d if fe ren t  m icrobial species is ob ­
served.

Some aspects of enzymological m e ­
thodology a re  p resen ted  in th e  p ap e r  
by G. Ş te f a n ic and  1. Chirnogeanu , 
w h e re  an or ig inal con tr ibu t ion  to the 
d e te rm in a t io n  of dehydrogenase  activity  
is  yielded.

The p a p e r  p resen ted  by  A. E m ino- 
vici et al. re fe rs  to severa l m odif ica ­
tions in the b iochem ical and  m icrob io ­
logical character is t ics  of ac t iv a ted  sludge 
u n d e r  th e  inf luence  of o rgan ic  im p u r i ­
ties in in d u s tr ia l  w as te  w aters .

A pplied  microbiological researches  
w e re  carr ied  out u n d e r  sem iindustr ia l  
conditions, w ith  a v iew  to o b ta in ing  
h igh  q u a l i ty  re f rac to ry  clays (S. Kiss 
et a l) .  T he  sam e line  of research  is fo l­
low ed in th e  p a p e r  p resen ted  by E. 
Zborovschi et a l ,  w h e re  th e  soil-m icro­
biological aspects of th e  u ti l iza tion  of 
Solacril  as an  add it iv e  to i r r iga t ion  w a ­
te r s  are  described , w i th  an  em phas is  on 
its b iodegradabil i ty .

Enzymological an d  microbiological 
re searches  hav e  becom e ind ispensab le  
for o b ta in ing  in fo rm at io n  on th e  b io­
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logical p o ten t ia l  of th e rap eu t ic  mud. 
T he  p ap e rs  e lab o ra ted  by D. P asca  et  
al., M. D ră g an -B u la rd a  et al., R. C ri-  
şan  et al. and  H. P in tea  et al. p re sen t  
f u n d a m e n ta l  and  app lied  re sea rch es  on 
th e  enzymological com par ison  of d if­
fe ren t  a reas  of th e  Sinoe L a k e  (Con­
s tan ţa  district),  th e  in f luence  of su b ­
sidence  an d  clay form ation , and  of 
b a ln eo th e rap eu t ic  f lux  on th e  e n zy m a­
tic po ten t ia l  of m ud. O rig inal l a b o ra ­
to ry  ex p e r im en ts  h av e  revea led  th e  
in f luence  of g am m a  rad ia t ions  on th e  
enzy m a tic  po ten t ia l  of m u d  from  th e  
Sinoe L ak e  (M. D rä g a n -B u la rd a  et al.). 
Enzymological re searches  concerning 
the  m ud  fro m  th e  Băile L ak e  in  Co- 
jocna  (Cluj d is trict) w e re  th e  sub jec t  
of a n o th e r  p a p e r  (D. P asca  et al.) in 
w h ich  th e  poss ib le  m echanism s,  
th ro u g h  w hich  th e  t r e a tm e n t  w i th  
p h o sp h o ru s  com pounds  affects p h o s p h a ­
tase ac tiv ity  in  m ud, w e re  also p r e ­
sented.

T he  enzym atic  ac tiv ity  in some 
peats  f ro m  H a rg h i ta  d is tr ic t  w as  s tu ­
died by  R. C rişan  et al.

T he  p ap e rs  p ub lished  in th is  vo lum e 
a re  th e  re su l t  of re cen t  s tud ies  in  se ­
v e ra l  f ie lds of biological research ,  also 
d ra w in g  th e  p e rspec t ive  l ines  fo r  f u ­
tu r e  researches, bo th  fu n d a m e n ta l  and 
applied .

D AN  M U N T E A N U  and
D A N IE LA  PA ŞCA

Actualitate şi perspectivă în biologie. 
Fiziologie animală cu implicaţii în zoo­
tehnie şi medicină (Presant S ta te  and  
Perspect ives  in  Biology. A n im a l  P h y ­
siology w i th  Im plica tions  in  Zoo tech n y  
a n d  Medicine),  C en tru l  de C ercetări  
Biologice, C lu j-N apoca , 1985, 230 pages 
w i th  17 figures and  64 tables.

T he  vo lum e includes 27 papers ,  some 
of w h ich  a re  reviews. T he  p ap e rs  a re  
classif ied according to th e  field of pos­
sib le  p rac t ica l  app lica tion  of th e  r e ­
su l ts :  zootechny or m edic ine .  18 p a ­
p e rs  orig inate  in  o th e r  in s t i tu tes  or 
faculties, 9 in  th e  host  re sea rch  centre,

A rev iew  and  severa l  p ap e rs  (by S. 
B o tă re l  and  his co llaborators)  a re  cen­
t red  upon ,  th e  func t iona l  ontogenesis 
of f a rm  an im als :  m ech a n ism  of secre­
tion, d ev e lo p m en t  of glands, cell m o v e­
m en ts  a.s.o. a re  inves tiga ted . A n o r i­

g inal c lassification of cell m ovem ents  
is proposed, and  in te res t ing  d a ta  con­
cerning ceil “dysbiosis’’ a re  c o n tr ib u t­
ed.

C orre la tion  of m o rp h o -p ro d u c t iv e  
character is t ics  w ith  some physiological 
and  m etabolic  indexes  in  geese a re  the  
object of a  series of p ap e rs  by G. Băl- 
ta n  et ah, w h ile  P. M ar ian  et al. dea! 
w ith  sheep.

Tissue m etabo lism  in th e  fowl, its 
modifications u n d e r  various  n u t r i t io ­
nal conditions, as w ell as g enera l  as­
pec ts  of the corre la t ion  b e tw een  m uscle  
physiology and  m ea t  p roduc t ion  a re  
dea l t  w ith  by several con tr ibu to rs  
from  our centre. The u n avo idab le  co rre ­
la tion  of fu n d a m e n ta l  and  app lied  in ­
vestiga tions is stressed.

The papei- on muscle m e tab o l i sm  in 
developing t ro u t  also comes fro m  our 
labora tory . I t  connects severa l  lines  of 
inves tigation , h av ing  a long trad i t io n  
in th e  Biological R esearch  C en tre :  s tu ­
dies on func t iona l  ontogenesis, in v es ­
tigation  of m usc le  m etabolism  and  e x ­
p e r im en ts  on fish. I t  brings n ew  d a ta  
on some pecu liar i t ies  of tissue m e ta b o ­
lism depen d in g  on age, season, muscle  
type  a.s.o.

O th e r  two p ap e rs  of the  sam e  o r i­
gin describe a n ew  histologic techn ique  
■and rep o r t  on its f i rs t  results .

An in te res t ing  rev iew  by G. S im u 
et al. deals  w ith  a very  im p o r tan t  a s ­
pect of th e  re la tions  be tw een  im m u ­
nity  and  cancer, and  im plic it ly  be tw een  
biological and  m edical investigations.

R esu lts  of elec trophysiological and 
m olecu la r  b iochem ical inves tiga tions on 
cell p e rm eab il i ty  and  excitab il i ty  are  
repor ted  by J. Laszlo and  M. D andel 
ct al. Of all th e  stud ies  inc luded  in 
this  volume, these  short ones use the  
m os t e lab o ra te  methodologies.

A rev iew  (M. T im ar  et al.) and  other 
5 papers  deal w ith  prob lem s of p h a r ­
macology, m a in ly  w h en  it o ver laps  
toxicology and  biochem istry . T h e  p a ­
pers  have  a m ul t id isc ip l inary  c h a ra c ­
ter , as they use racliobiochemical, his to- 
chemical, im munological  an d  other- 
k inds  of methods. T he  p ro b lem s  are  
c lea rly  p ractical ,  d irec tly  in te res t in g  
th e  clinical medicine, b u t  m a n y  results  
repor ted  also hav e  an  ev id en t  f u n d a ­
m en ta l  value.

The vo lum e as a w hole  il lustrates 
th e  u ti l i ty  of th e  collabora t ion  and dia-
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îoguc be tw een  “fu n d am en ta l is t s” (ie. 
biologists) and  “ap p lica tion is ts” (i.e. 
zooteehnists  and  clinicians).

CA R O L W IT T E N B E RG E R

A ctu a l i ta te  şi p erspec tivă  in  biologie. 
Ecofiziologie v ege ta lă  (Present S ta te  and  
Perspect ives  in  Biology. P lan t Eco p h y ­
siology), C en tru l  de C ercetări  Biologice, 
C luj-Napoca , 1985, 284 pages w i th  73 fi­
gures  and  50 tables.

The topic of the  p ap e rs  is ex trem ely  
varied , com pris ing  researches  in p la n t  
cytology and  cytophysiology, algal p h y ­
siology, physiological aspects  of in  v itro  
m ultip lica tion , physio logical aspects in 
h ig h e r  p lan ts ,  ecophysiology and  pol­
lu t ion  p ro b lem s  a.s.o.

One of th e  g enera l  rev iew s (V. S o ­
r á n  et al.) dea ls  re trospect ive ly  with 
the  p la n t  cytology and  cytophyssioioys 
researches ca rr ied  ou t  in  the Biologi­
cal R esearch  C en tre  of C lu j-N apoca  
ever since its founda tion  in  1958, e x ­
haust ive ly  p resen t in g  th e  p ap e rs  
published  in this  field. I t  is shown th a t  
cytological and  eytophysiological r e ­
search  topics inc lude  fu n d a m e n ta l  r e ­
searches on th e  ey top lasm atic  s t r e a m ­
ing w ith in  p la n t  cells, aspects of v ital 
staining, p rob lem s concerning u l t r a -  
s t ruc tu ra l  o rganization , eytophotom etri-  
cal and  h is toenzym ological analyses as 
well as o th e r  re searches  m ean t  to c la ­
rify  th e  biological effects of several 
physico-chem ical fac tors  (such as io ­
nizing rad ia t io n  and  UV, vis ible light, 
m etabolic  inhib itors ,  pesticides, etc.) on 
p lan t  cells. T he  o th e r  genera l  review’ 
(D. C achiţă-Cosm a) delineates  th e  m ain  
aspects of in  v i tro  cu ltu res  of ex p ian ts  
as m ean s  of fu n d a m e n ta l  and  applied  
biological researches. T he  rev iew  is 
also ou ts tan d in g  by th e  em phas is  laid 
on those aspects w h ich  a re  n o t  suffi­
c iently  fu n d am en ted  yet, and  w hich  
m ak e  up  the  gu ideline for  fu tu re  r e ­
searches in this  field. T he  th i rd  g e n e ­
ra l  rev iew  (D. C achiţă-C osm a) contains 
th e  synthesis of th e  researches  r e ­
gard ing  th e  physiological effects of 
P ro ca in e  on p lan ts  and  its p rac t ica l  
im plica tions for agricu ltu re .

T h e  orig inal pap e rs  concern ing  m i­
n e ra l  n u tr i t io n  in  p lan ts  (C. I. Milică 
et ah; G. D u m it ru  et al.) use m odern

n u c lea r  to i lm iques .  T h ree  o th e r  p ap e rs  
deal w i th  the  effects of ce r ta in  p h y s i­
cal fac tors  (ionizing rad ia tions ,  e lec tro ­
m agnet ic  field) on p lan ts  (A. Z eriu  et 
al.; M. K cu l  et ah; I. Bosica). T he  e f­
fects of som e b ioactive subs tances  such 
as v i tam in s  (L. D. T om a et ah), g row th  
re t a rd a n t s  (D. C achiţă-C osm a e t  ah; G. 
Ţ â ra  et al.) and  d i f fe ren t  pestic ides 
(R. V in ti lă  et ah; F. Z er iu  et a l ;  I. 
Bosica) a re  p resen ted  in com plex p h y ­
siological and  cytological studies. Of 
th e  p ap e rs  closely connected  to ag r icu l­
tu r a l  p ractice ,  ou ts tan d in g  a re  those 
devoted  to th e  use of in d u s tr ia l  w aste  
w a te rs  rich in n u tr ie n ts  (M. Ş t i rb an  et 
ah), th e  in te r re la t io n  of c lim atic  f a c ­
tors  w i th  fer t i l iza t ion  and  produc t ion  
(A. D o n o se -Pisică et ah) and  th e  p h y ­
siology of v ine  (A. Antohe).

T he  p ro b lem  of t issue  cu ltu res  is 
ex am in ed  in 3 p ap e rs  concerning m ic ro ­
p ropaga t ion  in po ta to  (D. Cachiţă-C os- 
nia et ah), p ine  tree  (M. Bară) and  v ine 
(S. Băeilă),  in a balanced  corre la t ion  
of fu n d a m e n ta l  physiological researches 
and  pract ice .  The pap e rs  on th e  use of 
ih e rm o m in e ra l  w a te r s  for g row ing  the 
b lu e -g reen  alga S p iru lina  (N. Dragoş 
a  ah) also ex h ib i t  th is  in te rm in g l in g  of 
fu n d a m e n ta l  and  applied  researches. 
T h e  p ap e rs  in  th e  las t  p a r t  of th e  vo­
lum e a re  ded ica ted  to th e  s tudy  of th e  
effect of h eav y  m eta l  po llu tion  on 
algae (N. Dragoş et ah), h ig h e r  p lan ts  
(M. K cul et ah; S. H o rn u n g  an d  V. 
Bud), and  of a ir  pollu tion  from  highly 
indus tr ia lized  ureas on sev e ra l  p hys io ­
logical indices in h ig h e r  p lan ts  (A. Do- 
n n se-P is iră  et a l ;  M. K eu l  et al.).

The pap ers  inc luded  in th is  vo lum e 
b e a r  th e  m a r k  of a f ru i t fu l  co llabora­
tion  am ong scientists  f ro m  all over  the  
co u n try  in  an  effort to  f ind  scientific  
so lutions to be applied  in practice .

M A R TIN  K E U L  and
R O ZA LIA  V IN T IL A

D. B. G r a y ,  R.  J.  B o r d e n ,  R.  H.  
W e i g e l ,  Ecological Beliefs a n d  Be­
haviors,  G reenw ood Press,  W estport,  
Connecticu t;  L ondon, E ng land ,  1976, 281 
pages, w i th  10 i l lu s tra t ions  an d  6 t a ­
bles.

C hap te r  1 is m otiva t ional ,  em phas iz ­
ing ecological abuses  w h ich  s t im u la t ­
ed th e  in te res t  for en v iro n m en ta l  r e ­
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sea rch  an d  en ta i led  a pro-ecological po ­
licy, an „en v iro am eta l  ethic".

In ch ap te r  2 G ray  prov ides a review 
of th e  m a jo r  ap p ro ach es  of m easu r in g  
ecological a t t i tu d es  an d  actions an d  gives 
an  in te res t in g  m odel  of th e  „ecological 
a t t i tu d e  d o m ain  (EAS)".

The n ex t  tw o chap te rs  weilte : by 
Borden  and  Weigel refer  to the 
re la tionsh ip  be tw een  ecological a t t i t u d ­
es and  actions and  to th e  l inkage 
b e tw e e n  p ersona l i ty  and  ecological con­
cern ,  respectively , p rov id in g  a co m p re ­
hensive  rev iew  of research  in th is  field.

G ray  in tegrates,  in ch ap te r  5, the  
theore tica l  perspectives of -the social psy­
chologists Milton R ok earh  and  M artin  
F ishbe in  to construct a  . .paradigm for 
ecological ch an g e“. T h is  m odel has the  
g rea t  ad v an ta g e  of in teg ra t in g  tw o  bo­
d ies  of research ,  th a t  hav e  here tofore  
p roceeded  in  a lm ost to ta l  isolation: ef­
forts  to m easure  ecological behav iours  
and  cognitions (beliefs, a tt i tudes, and 
values) in surveys  of v arious  p o p u la ­
tions, and  efforts  to  m odify  ecological 
behav iours  via labora to ry  or field  ex ­
perim ents .

In the last tw o ch ap te rs  G ray  discusses 
specific a n d  g en e ra l  ecological changes, 
em phas iz ing  th a t  en v iro n m e n ta l  e d u c a ­
tion  offers th e  poss ib il ity  for fos tering
a  t ru e  en v iro n m e ta l  e th ic  in  ou r  society.

T he  w o rk  bv  G ray  et al. is a t e x t ­
book as w ell ias a research  book, for 
u n d e rg ra d u a te  or g rad u a te  courses in 
ecology, psychology, sociology, e n v iro n ­
m en ta l  science. I t  p rov ides  a codifica­
tion of w h a t  is know n ab o u t  ecological 
beliefs, a tt i tudes, va lues  and  b ehav iours  
and  offers guidelines fo r  fu tu re  research.

M A N CELA DORDEA

A l i s o n  F. R i c h a r d ,  P r im a te s  in  
N atu re ,  W. II. F re e m a n  an d  Com pany, 
N ew  York, 1985, 558 pages, w i th  201 f i ­
gures  and  44 tables.

In the 11 chap te rs  con ta ined  in the  
book, A. F. R ich a rd  m ak es  a com plex 
and  deta i led  descrip tion  of the  prim ates .  
At the  beginning, the  au th o r  describes 
the  general comm on charac te r is t ics  of 
tin' who.i '  group, th e  eco ogiral condi­
tions u n d er  w hich  they develop  and  the 
ad ap ta t io n  fea tu res  exis ting  in th e  m o r ­
phology and  behav io u r  of th e  d if fe ren t  
species of p rim ates .  Then  th e re  a re  p r e ­
sen ted  the  zoogoographical d is tr ibu tion  
in the  past  and. in the  present,  as well 
as th e  ecological charac te r is t ics  of then- 
en v iro n m en ta l  conditions. T here  a re  also 
described  the  feeding behaviour ,  th e  n a ­
tu re  of food and  the reproduction , with 
the  pecu liar i t ies  found in d if fe ren t  spe­
cies.

P a r t ic u la r ly  v a lu ab le  a re  th e  d em o ­
graphic  aspects, as w ell as those r e g a r d ­
ing the i r  social organ ization  an d  social 
behaviour ,  th ro u g h  w hich  a h ie ra rch y  
of th e  ind iv id u a ls  is m an ifes ted  in  th e  
group. T here  a re  also described th e  in ­
terspecific- re lations, the  competit ion  for 
the  ecological niche and  food.

The tex t  is il lus tra ted  w ith  n u m ero u s  
figures, am ong w hich  the  m a jo r i ty  a re  
p h o tographs  m ad e  in the  n a tu ra l  e n v i­
ro n m e n t  of the primates .

N ICOLAE TOM ESC U

ÎN T R E PR IN D E R EA  P O L IG R A F IC A  CLP,S, 
M unic ip iu l C lu j-N apoca  e-da  nr. 65/1986
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