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Abstract 

Fi§er A.: Disinfection of Air and Dust in Fattening Houses for Chickens by Lactic 
Acid Aero~ol. Acta vet. Brno, 47,1978: 173-183. 

In laboratory trials, lactic acis administered in form of aerosol in doses of 720-
-787 mg/m3 devitalized Pseudomonas and E. coli strains ~ithin 30 minutes, Strepto
coccus strains within 48 hours following the treatment. 

In trials carried out in housings with chickens kept on bedding, amounts Qf 1,535 mg 
lactic acid pel 1 mS were administered on days 15 and 25 respectively, and, of 
420 mg/m3 on days 29 and 51 respectively. Decreased air contamination was registered 
with microbes growing on meat-peptone agar, mannitol agar with 7.5 % NaCI and 
Sabouraud agar till day 29 only, with microbes on Endo agar even on day 51 of a~e 
of the chickens. After administration of aerosol at the age of 15 to ~1 days, the 
number of microbes per gram dust decreased with microbes growing on all substrates 
used. 

Two different patterns of continual air disinfection by lactic acid were tested 
in fattening houses for chicks. Improved state of health was achieved with both of them, 
while the first pattern only resulted in higher glin of body mass. Pattern I showed 
a gain by 4 g per chicken higher and pattern II by 4 g/chicken lower than the blank 
turn of chickens. The differences were of no economical significance. With both 
programs, the mean consumption of lactic acid was 90 mg/day. With program I, 
there was no difference in microbial contamination of dust in experimental and con
trol houses. 

Aerosol disinfection, lactic acid, fattening of chickens, bedding. 

Being an intermediary product of metabolism, lactic acid belongs to the preparations convenient 
for continual disinfection of byres with animals housed during its administration. According 
to Va§kov and Astafjev (1951) in Janikova (1970), vapour of lactic acid in the concentration 
of200 mg/m3 air showed no toxic effect on laboratory anim'tls even when systematically administer
ed for several months. In common spaces for humans, the doses recommended for disinfection 
of air range around 10 mg/m3 (Karpuchin 1963). Doses of approximately 50 mg/m3 were administ
ered in animal housings (Jarnych 1972; Vorobjev 1973) and, for food storehouses, MatyU 
(1958) recommended 95-150 mg/m3• 

The present report describes results of testing disinfection by lactic acid in laboratory trials 
and in fattening halls for chickens on bedding. 

Materials and Methods 

Laboratory trials were carried out in an airtight fume cupboard of 1.2 m 3• Solutions of lactic 
acid were sprayed by means of the apparatus Mistral forming a comparatively fast sedimehting 
aerosol. Carriers with microbial cultures on Petri dishes were placed on the bottom level of the fume 
cupboard and kept there for 30 minutes or 48 hours respectively after exposure to spraying. Then 
the carriers were immerged into undiluted phosphate buffer in order to interrupt the action of the 
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lactic acid, and, after 10 minutes transferred to meat-peptone broth or, in the case of E. coli strains, 
to Chejfec substrate. During exposure, the carriers were protected by a layer of 2% agar. From 
half of them the protective layer has been shaken off either in the liquid substrate or in the phosphate 
buffer. Results were read after 48 hours of incubation at 37°C. 

The microbial strains used were fowl strains of E. coli, Staphylococcus, Pseudomonas and Bacillus 
from the collection of the Institut de pathologie aviaire I.N.R.A. at Nouzilly, C.RZ.V. Tours, 
France. After 24 hours of growth on BHI gelatine broth, the E. coli strain had a mean of 9.4 x 108, 

the Staphylococcus strain 9.1 x lOs, the Pseudomonas strain 1.2 x 108 and the Bacillus strain 
3.2 x 10' microbes/ml substrate. Resistance against phenol after 5 and 10 minutes (+, -) cor
responded to dilutions 1 : 109 with E. coli and Staphylococcus, 1 : 154 with Pseudotnonas and 3 : 4 
with Bacillus. The strains E. coli, Staphylococcus and Bacillus tested by the method of Valikov 
(1952) showed to be thermoresistant to temperature of 60 DC for 35 minutes and to survive the 
following 6 days. Thermoresistance of Pseudotnonas has nct been examined. 

For each microbial strain, five sterile filter paper discs of different shape were placed on a Petri 
dish. Volumes of 0.05 ml of 24 hrs broth cultures diluted up to 10 -, were administered on each 
paper carrier. After drying in the incubator, one half of the carriers with the microbes tested were 
covered by a layer of 2 % meat-peptone agar. As soon as the agar cover congelated, all paper carriers 
on Petri dishes to be examined were placed in the fume cupboard, while control paper carriers 
were left in the laboratory. 

The field trial with aerosol of lactic acid was carried out in one division of a fattening hall for 
3,760 chickens, having a space of 755 m3, and belonging to the farm Raspach near Tfebon. The 
aerosol of particles around 60 I' was produced by two fogging devices Klimatex. The experiment 
was performed in the summer period. In the course of 6 -7 hours of discontinual aerosol administrati
on the behaviour of chickens. was under permanent observation, and, the ventilation was kept perma
nently operating to maintain temperature and humidity within tolerable limits. Consequently, 
the total amount of lactic acid rose to 6.2 g/m3 with chickens aged 15 and 25 day<1, and to 
3.6 g/m3 with chickens aged 29 and 51 days. In proportion to intensity of ventilation, the concen
trations achieved with every administration were 307 mg/m3 lactic acid with chickens of 15 and 
25 days, and, 84 mg/m3 with chickens of 29 and 51 days. With five discontinual administrations 
in the course of disinfection, there was a total of 1,535 mg/m3 and 420 mg/m3 respectively of lactic 
acid exerting influence on air and dust in the division with chickens. 

Air samples were collected on 5 posts at the.level of bedding prior to disinfection and one hour 
after the last administration of aerosol. The substrates used were meat-peptone agar, Endo agar, 
mannitol agar with 7.5 % NaCl and Sabouraud agar. The mean number of microbes per 1 m3 

air was calculated by the formula of Spurny et at. (1961). 
Simultaneously, 2-4 samples of dust were collected from the surface of electric hens, ve.ntilators 

and heaters. They were wiped with sterile paper pads and inserted into sterile test tubes. In the 
laboratory, the dust samples were processed by the method of successive diluting with saline of 
pH 7.0, and, 0.1 ml of each dilution were inoculated indifferent substrates. Cultures on meat
-peptone agar and Endo agar were kept for 24 hours, cultures on. mannitol agar with 7.5 % Nael 
for 72 hours in the incubator at 37°C, cultures on Sabouraud agar for 5 days at room ~mperature. 
Then colonies were counted and numbers of microbes/I g dust calculated. 

Another testing of lactic acid aerosol was carried out in the course of two fattening turns in 
double-halls for chickens kept on bedding at Zidlochovice. The capacity of the halls was 10,000 
chickens each. The halls were equipped with the device Funki and environmental conditions were 
controled automatically. Fodder for both feeding lines was supplied from a common storage tank. 
One hall was selected for the experiment, the second served for control. Chickens were delivered 
to both halls from one hatchery at the same time. 

During the first tum, chickens of 14 to 50 days of age vere housed in the halls. Three fogging 
devices Klimatex were installed in the experimental hall. With chickens aged 14 and 15 days:, 
1,350 mg/m3 lactic acid were sprayed each day. During the following period of 34 days, 90 mg!m3 

were administered daily. The Klimatexes were operated 6 times for 30 minutes daily while the ven
tilators were swit.::hed oft'. During the second tum, lactic acid was sprayed as soon as the first day 
of life ofthe chickens. From day 1 to 7, the amount sprayed was 45 mg/m3, from day 8 to 49, it 
was 90 mg/m3• 

The state of health of chickens was under control by post-mortem examinations of dead birds, 
by inspection in the slaughterhouse at Modfice, by examination of a part of t-lood sera from slaugh 
tered chickens for precipitating antibodies against adenoviruses by means of the FA V - f (CELO) 
antigen, and, by evaluation of mortality and growth rates in the course of fattening. 

With the first turn, samples of dust were collected from equipments in both halls, and, examined 
by the method of successive diluting for quantity of microbes growing on MPA, Endo agar, man
nitol agar with 7.5 % NaCl, an4 on Czapek-Dox agar. 
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Results 

The results are illustrated in Tables 1, 2, 3, 4, and, in Figures 1 and 2. 
From Tab. 1 it is evident that all strains protected by agar layer survived 30 

minutes and 48 hours following disinfection in spite of the high doses of 720 
to 787 mg/m3 of lactic acid sprayed. Without protection, Pseudomonas strains 
only were devitalized, E. coli partly, and, after 40 hours Staphylococcus also. 
The Bacillus strain remained resistant to the aerosol of lactic acid. 

1. 4.1.1Q5 1.7.105 3.1-106 ++++ 21J·~ 8.5·1Q5 5.1·1Q5 H++ 6.4.105 8.2.105 2.2·1()6 ++++ 1.2·1()4 7.7·103 7.8.103 2.4.103 

15 25 29 51 15 25 29 51 15 25 29 51 15 25 29 51 

Fig. 1. 
Microbial contamination of 1 m 3 air in the fattening hall for chickens on bedding prior (100 %) 

and following (X %) disinfection of air by aerosol of lactic acid. 
x-axis: age of chickens in days 
y-axis: numbers of microbes (in %).100 % corresponds to values prior to disinfection which 

are noted above the columns in the figure 
+ 
+ disinfection carried out without collecting samples of dust 
+ 

[::iI microbes growing on meat-pepton agar 

• microbes growing on mannitol agar with 7.5 % NaCI 

• microbes growing on Sabouraud agar 

I:J microbes growing on Endo agar 

From Fig. 1 it can be seen that disinfection of air in the hall by lactic acid 
aerosol administered in the large amounts of 1.535 mg/m3 and 420 mg/m3 was 
efficient against microbes growing on MPA, mannitol agar with salt and Sabouraud 
agar till 4 weeks only (chickens aged 29 days). With microbes growing on Endo 
agar, their quantity decreased successively (1.2 X 103, 7.7 X 103, 7.8 X 103, 
2.4 x 103) from day 15 to day 51. Compared with the numbers prior to disin
fection and at 7-8 weeks (chickens 51 days of age), more than 60 % of microbes 
were devitalized by lactic acid aerosol. 



1.77 

Fig. 2 illustrates that at day 51, microbial contamination of air was substanti
ally higher than at days 29, 25, and 15, but, disinfection by aerosol of lactic 
acid resulted in spite of that in devitalization of the microbes examined. 

Table 2 

State of health aDd working Indicators. TurD 1 - fatteD1q of chic:k_ 

I. Pathological findings I Experimental hall I Control hall 

Volvulus Ix 3.12 % 0 0% 
Enteritis 16x 50.00 % 17x 63.00 % 
Suffocation 5x 15.62 % 4x 14.80 % 
Mycoplasmosis 3x 9.38 % Ix 3.70 % 
no finding 4x 12.50 % 0 0% 
Haemorrhagic syndrom lX 3.12 % 4x 14.80 % 
Rupture of liver 2x 6.25 % Ix 3.70 % 

Parasitological examination negative with all samples 

II. Inspection in slaughterhouse 

Mortality due to transportation 13 chicks (= 20 kg) 14 chicks (= 20 kg) 
Fit under precautions: 
Leucosis o chicks 5 chicks 
Marek's disease o chicks 3 chicks 
Mycoplasmosis o chicks 21 chicks 
other disease o chicks 12 chicks 
Confiscation due to pathologicals changes: 
Emaciation 22 chicks 44 chicks 
other o chicks 6 chicks 
Confiscation due to technological 
deJiiciencies: 
slaughtered in agony 4 chicks 16 chicks 
mechanical damage 6 chicks o Chicks 

III. Serological examination of blood sera for presence of precipitation antibodies against adenoviruses (antigen 
FAV-1 (CELO) 

I No positive from 98 samples I Seven from ~ !"""ples (7.3 %) 
pos1Uve 

IV. Working indicators: 

housed day 1 9.926 chicks 9;926 chicks 
housed day 51 9,695 chicks (13,990 kg) 9,661 chicks (13,530 kg) 
body mass/chicken 1.44 kg 1.40 kg 
mortality 231 chicks/2.39 % 265 chicks/2.74 % 
quality 90.15 % - I. category 90.00 % - I. category 
food consumption of both groups 2.21l kg 2.21l kg 

Tab. 2 demonstrates that 7.3 % of blood sera showed antibodies against adeno
viruses in the control hall while no positive reactions were registered in the expe
rimental hall (III). Neither were observed in the slaughterhouse pathological 
changes due to leucosis, Marek's disease, mycoplasmosis or other diseases (II). 
Working indicators were less convincing, though mortality was lower and body 
mass gain a little higher than in the control hall (IV). 

From Tab. 3 it can be seen that the lactic acid administered ha:l no effect 
on the number of microbes/g dust. Obviously the administered dose of 15 mg/m3 
(90 mg/6 m3) which sedimented on the surface of equipments, displayed no dis-
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29 51 

Microbial contamination of 1 g dust in the fattening hall for chickens on bedding prior to (100 %) 
and following (X %) disinfection of air by aerQsol of lactic acid. 

x-axis: age of chickens in days 
y-axis: numbers ,of microbes (in %). 100 % corresponds to values prior to disinfection which 

are noted above the columns in tl;1e figure 
+ + disinfection carried out without coJlectir:g s[mples of dust 
+ 

c;I microbes growing on meat-peptone agar 

• rr.icrobe('growing on mannitol agar with 7.5 % NaCI 

• microces growing on Sabouraud agar 

~ microbes growing on Endo agar 

infecting effect by moistening the mixture of secondarily falling dust particles. 
The dust samples were indeed loose and of dry consistency. 

As it results from Tab. 4, most indicative was the effect of lactic acid aerosol 
when the presence of precipitating antibodies against adenoviruses was tested 
in blood serum samples. Here again, there were fewer positive reactions in the 
experimental hall than in the control hall (III: 17.5 %: 32.1 %). Inspection of 
slaughtered chickens also showed a better situation in the experimental hall 
(II) than in the control hall (1.79 %: 2.08 %). Nevertheless, body mass gain was 
higher with controls (1.42 kg) than with chickens from the experimental hall 
(IV: 1.38 kg). 

Discussion 

Laboratory trials concerning the effect of lactic acid on 24 hrs microbial cultu
res already showed that even the comparatively high dosis of 720-787 mg/m3 devita
lized only microbes with the level of resistance of Pseudomonas and E. coli strains. By 
longer exposure in unprotected environment, microbial species on the level of resist
ance of Staphylococcus were devitalized as well. From Tab. 1 it is also evident that 
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Table 4 
State of health and workiDtr lnclicators. Turn 2 - fattening of chickens 

I. Post-mortem: In consequence of experience from turn 1 no post - monem examination carried out 

II. Inspection in slaughterhouse: 

. 
Experimental hall I Control hall 

Fit under precautions: 
Marek'. disease 8 14 
MycopJasmosis 9 5 
otber diseases 6 8 

/ Confiscation due to patbological changes: 
Emaciation 17 11 
Haematomas 3 14 
otber changes 7 14 
Confiscation due to technological 
defliciencies : 11 12 

III. Serological examination of blood sera for presence of precipitation antibodies against adenoviruses (antigen 
FAV-1 (CELO) 

14from80(= 17.5 %) 
I 

26 from 81 (= 32.1 %) 
positive positive 

IV. Working indicators: 

housed day 1 9.732 chicks 10.034 chicks 
housed day 51 9.540 chicks (13.1SO kg) 9.825 chicks (13.952 kg) 
body mass/chicken 1.38 kg 1.42 kg 
mortality 192 chicks/1.97 % 209 chicks/2.08 % 
quality 90.0 % - I. cat. 90.0 % - I. cat. 
food consumption for botb groups 2.450 kg 2.450 kg 
age of chickens 50 days 50 days 

dilutions of 4 % were less effective than dilutions of 0.4 %. With 0.4 % dilutions 
administered, the amount of lactic acid was by 50-60 mg higher, the volume 
of dilution was 10 times larger and so was the amount of aerosol sedimented 
on the bottom of the exposed Petri dish containing the microbes tested. This 
appears to be the decisive factor when Staphylococcus strains without protective 
agar layer were devitalized after 48 hrs exposure following administration of aero
sol. The conclusion is supported by results with 5 % and 7.5 % dilutions of lactic 
acid, not recorded in the Table. The amounts of 833.3 mg and 2.108 mg/m3 
respectively resulted after 30 minutes of exposure in the first case only in devita
lization of the Pseudomonas strain and that with the highest dilution of 10-4, and 
in the second case, in devitalization of Pseudomonas and E. coli strains with di
lutions of 10-4 to 10-2• Microbial species protected by an agar layer, could not 
be devitalized after 30 minutes of· exposure, regardless to the degree of dilution, 
as had been demonstrated in supplementary trials by FiSer (1977). 

Results of the field trial are illustrated on Fig. 1 and 2. A partial decrease of 
microbial contamination of air and dust could be registered not earlier than after 
5 separated administrations of aerosol sprayed in comparatively large amounts 
of 1.535 mg and 420 mg/m3 respectively. The term "partial decrease" is to be 
underlined since effectivity was registered in per cent, and consequently, the de
crease in number of microbes ranged within one mathematical order. Thus, 
even after disinfection by aerosol, the microbial contamination of air and dust 
in the hall with fattened chickens remained on a high level when compared with 
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values noted prior to disinfection and at different days of examination (days 15, 
25.,29. and 51. of age of chickens). In addition, dust samples wiped from the sur
face of electrical hens and heaters after disinfection were wet and pasty so that 
a prolonged effect of sedimented aerosol on the microflora of the secondarily 
fallen dust could be assumed. The best cumulative effect was observed after the 
third disinfection (at the age of 29 days of the chickens housed). Already prior 
to this disinfection, sporulates only were grown on MP A from dust, and, the 
number of microbes on mannitol agar with salt and Sabouraud agar was by two 
mathematical orders lower than with chickens aged 15 days. Neither before nor 
after this disinfection, microbes from dust were grown on Endo agar (Fig. 2). 
Microbial contamination of the bedding which is the primary source of dustiness, 
was not examined presently. However, experience with dynamics of microbes 
in bedding in the course of fattening chickens (FiSer 1977), and, with difficulty 
in disinfecting bedding by gaseous formaldehyde (FiSer 1978), permits to assume 
that aerosol of lactic acid has no effect on the contamination of bedding. From 
results reported by Cole et al. (1968) the conclusion can be made that sedimented 
lactic acid exerts a favourable effect on the organism of chickens. In agreement 
with the results in Fig. 1 are also the results described by Devos (1971) who 
achieved decrease in airborne microflora not longer than to the fifth week of life 
of chickens, when different preparations were sprayed in halls for fattening 
chickens. Unlike ours, his chickens had a higher final body mass while their feed 
consumption index was lower. 

From our two field trials, only chickens in the first one were heavier than con
trols to the end of the fattening turn. In both trials, nevertheless, continual dis
infection by aerosol oflactic acid resulted in an improved state of health of chickens. 
Their mortality was lower, few blood serum samples showed the presence of pre
cipitation antibodies against adenoviruses, less pathological changes were detected 
by inspection in the slaughterhouse. The importance of lactic acid aerosol for 
controlling infectious laryngotracheitis and for improving generally the state of 
health in poultry has been emphasized by J arnych (1972). Thus, disinfection by 
lactic acid in the form of aerosol is a recommendable procedure but, according to 
our present results, a higher dose than 90 mgjm3 and interrupted administration 
have to be considered. In order to improve the effect on the microflora of air and 
dust, amounts of 300-400 mgjm3 appear to be necessary. 

Acknowledgement: The author is indebted to Dr. V. Jurajda, Ph. D., Dept. for Poultry Diseases, 
University of Veterinary Science, Brno, for his examination of blood sera concerning precipi
tation antibodies against adenoviruses, and, for post-mortem examination of dead chickens. 

Dezinfekce ovzduli a prachu v hale pro kufata ve vtkrmu aerosolem 
kyseliny mlecne 

Kyselina mleCna aplikovana formou aerosolu devitalizovala v laboratornich 
pokusech pfi dlivk8ch 720 aZ 787 mg na 1 m3 prostoru po 30 minutach od skonceni 
aerolizace kmeny Psedomonas a E. coli a po 48 hodinach od skonceni aerolizace 
i kmeny Staphylococcus. 

V provoznich pokusech bylo dosaZeno sniZeni mikrobialni kontaminace ovzdusi 
v oddeleni s kufaty na podestylce pfi celkove dlivce kyseliny mleene aplikovane pfe
rusovane v mnozstvi 1.535 mg 15. a 25. den a 420 mg 29. a 51. den u mikrobti 
rostoucfch na masopeptonovem agaru, na mannitovem agaru s 7,5 % NaCI a na 
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Sabouraudove agaru pouze do 29 dnti stari kufat. U mikrobti na Endove agaru 
bylo proklizano sruzeni i u kufat ve stafi 51 dnti. V 1 g prachu bylo prokazano 
sruzeni mnozstvi mikrobti rostoucich na vsech uvedenych ptidach vcetne Endova 
agaru od 15. az do 51. dne starf kufat po aplikaci dezinfekCniho aerosolu kyseliny 
mleene. 

Pfi ovefovam dvou rtiznych programti kontinualni aerosolove dezinfekce 
ovzdusi hal pro vjkrm kufat kyselinou mleenou bylo dosaZeno zlepseni zdravotniho 
stavu kufat, avsak zvjseni hmotnosti kufat na konci vjkrmoveho turnusu pfi jejich 
vyskladneni bylo prokazano pouze pfi pouiiti prvniho programu. Zvjseni hmot
nosti na 1 kus 0 4 g u kufat vyskladnenych z pokusne haly neovlivnilo ekonomic
kou efektivitu pokusneho turnusu ve srovnani s kontrolnim turnusem pfi apli
kaci prveho programu kontinualni dezinfekce, stejne jako nebyla ovlivnena eko
nomicka efektivita kontrolniho turnusu kufat pfi apHkaci druheho programu 
kontinualni dezinfekce pfi zvjseni hmotnosti vyskladnenych kufat oproti pokus
nemu turnusu kufat rovnez 0 4 g na 1 kus. V obou programech byla prtimerna 
denni spotfeba kyseliny mleene na 1 m3 vzduchu 90 mg. Mikrobialni kontaminace 
1 g prachu v pokusne a kontrolni hale pfi plnem prvniho programu nebyla rozdiIna 

,lJ;e3HH4'eI<QHJI aTMoc4'epLI H IILIJIH B QhIIIJIJlTHHI<e ,ll;JIJI OTI<OpMa QLIDJIJIT 

asP030JIhIO MOJIOqHOH I<HCJIOThI 

MOJIOqHaJl I<HCJIOTa, npHMeHJleMaJl <pOPMOH aap030JIH, ,ll;e3HH<pHIJ;HpOBaJIa B JIa-

60paTOpHhlx OllLITax .n030H 720-787 Mr 1 M3 npOCTpaHCTBa cnYCTJI 30 MHHyT 

nOCJIe OI<OHqaHHJI aapOJIH3a IIlTaMMhl Pseudomonas H E. coli H cnYCTJI 48 qa

COB nOCJIe OI<OHqaHHJI aapOJIH3a TaK)I{e IIlTaMM Staphylococcus. 
B npoBo.nHMhlX Henocpe.nCTBeHHO B IJ;hlllJIJlTHHKe OllhlTax OhlJIO ,ll;OCTHrHYTo no

HH)I{eHHJI MHKPOOHOH KOHTaMHHaIJ;HH aTMoc<pePhl B OT,II;eJIeHHH C IJ;hIllJIJlTaMH Ha 

nO,ll;CTHJIKe npH oorn;eH ,ll;03e MOJIOqHOH I<HCJIOThI, npHMeHJleMOH C nepephlBaMH 

B KOJIHqeCTBe 1.535 Mr Ha 15 H 25 .neHh H 420 Mr Ha 29 H 51 ,ll;eHh y MHKPOOOB, 

pacTyrn;HXB MJlCO-nenTOHHOM H MaHHHTHOM arapax C 7,5 HaCJI H B arape Caoy

p0,ll;a JIHIIlh ,11;0 29 .nHeH B03paCTa IJ;hIllJIJlT. Y MHKpOOOB B arape 8H.na OhlJIO Bhl

JlBJIeHO nOHH)I{eHHe TaK)I{e y IJ;hIllJIJlT B B03paCTe 51 .neHh. B 1 r nhIJIH OhlJIO YCTa

HOBJIeHO nOHH)I{eHHe MHKPOOOB, pacTyrn;HX BO Bcex BhlillenpHBe.neHHhIX arapax, 

BKJIIOqaJl arap 8H,II;a, C 15 no 51 ,ll;eHh B03paCTa IJ;hIllJIJlT nOCJIe HCnOJIh30BaHHJI 

.ne3HH<peKIJ;HOHHOH aap030JIH MOJIOqHOH KHCJIOThI. 

B xO,ll;e npOBepKH ,ll;ByX pa3HhlX nporpaMM HenpephlBHoH aap030JIhHOH .ne3HH

<peKllHH aTMoc<pephI IJ;hIllJIJlTHHKOB .nJIJI OTKopMa llhIllJIJlT MOJIOqHOH KHCJIOTOH 

OhlJIO ,ll;OCTHrHYTO YJIyqIIleHHJI COCTOJlHHJI 3,11;0POBhJl IJ;hlnJIJlT, o.nHaKO, YBeJIHqeHHe 

MaCChi IJ;:bInJIJlT I< KOHIJ;y IJ;HI<JIa OTKopMa OhlJIO .nOKa3aHO JIHIIlh npH HCnOJIh30Ba

HHH nepBOH nporpaMMhI. YBeJIHqeHHe MaCChI Ha 1 rOJIOBY Ha 4 r IJ;hlnJIJlT, OT

npaBJIeHHhlX H3 no.nonhlTHoro QhInJIJlTHHKa, He OKa3aJIO BJIHJlHHJI Ha aKOHOMHqeC

I<yIO a<p<peKTHBHOCTh onhlTHoro IJ;HI<JIa no cpaBHeHHIO C I<OHTPOJIhHhlM IJ;HI<JIOM npH 

HCnOJIh30BaHHH nepBOH nporpaMMhl HenpephlBHOH .ne3HH<peI<IJ;HH H B o.nHHaI<OBOH 

CTeneHH He HaOJIIO.naJIOCh HHI<aI<OrO BJIHJlHHJI Ha aI<OHOMHqecKYIO s<p<peKTHBHOCTh 

I<OHTpOJIhHOrO QHI<JIa IJ;hlnJIJlT npH npHMeHeHHH BTOPOH nporpaMMhI HenpephIB

HOH .ne3HH<peI<IJ;HH npH yBeJIHqeHHH MaCChi OTnpaBJIeHHhlX IJ;hlnJIJlT no cpaBHeHHIO 

c nO,ll;OllLITHhlMH IJ;hlllJIJlTaMH TaI<)I{e Ha 4 r Ha rOJIOBY. B ooeHx nporpaMMax 

Cpe.nHHH CYTOqHhlH pacxo,ll; MOJIOqHOH I<HCJIOThl Ha 1 M3 B03.nyxa .nOCTHraJI 90 Hr. 

MHI<poOHaJl I<OHTaMHHaIJ;HJI 1 r llLIJIH B onhlTHOM H I<OHTPOJIhHOM IJ;hIllJIJlTHHI<aX 

npH BhIllOJIHeHHH nepBoH nporpaMMhl He OTJIHqaJIaCh pa3HHIJ;eH. 
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