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INFLUENCE OF NITRITE ON THE ULTRASTRUCTURE OF STREPTOCOCCUS FAECALIS

T.Atanasova-Assenova, Meat Technology Institute, Sofia
N.Cherepova, Institute of Microbiology, Bulgarian Academy of Sciences,

6 ^tibar^ -3, a ^•i0r role.in. the microbiological safety of cured meat products, 
e erial effect of nitrite is a well known fact. Enterococci, considered as

(¡Us1 eteai1 fp^0rf^ni3m!v.0* c?red'meats, are very resistant to nitrite./Castellani, (3)/. 
n® 8Pp., y ®iate that nitrite does not inhibit the aerobic growth of Streptococ- 
PeLaa arbr°u«h (10) considers Streptococcus faecalis and Streptococcus lac-
^®able to w  extremely resistant to nitrite and concludes that they are even im- 

t • P "to IX#
inhibitG^raoifon° 3atf8fact0ry explanation of the molecular mechanisms of ni- 

f nitrite ^  microorganisms. Data are lacking, as well, on the influen-
^  6 on the ultraetructure of microorganisms.

s2S<!!!li®tlncuitiv«t«flt^ y+iS t0 follow the ultrastructural shanges in Streptococcus 
h. Elation h pre3ence of nitrite and the role of nitrite in thennal

on lnJury of these microorganisms.
n. ¿¿-.AND METHODS

streptococcus faecalis 54-D, obtained from Bulgarian Type Culture Collec-

^  hit?UeeoooUnt+br?th’ Wi^o anJad(iition /after the sterilisation of the medium/ iXe concentrations - 50 and 100 ppm. '

«St
5^ts|jissst - at 7 0 ° c  for 5 min.

~ The sediment, obtained by centrfuging the broth culture at 2000 g for 
«iJ?3 o80c^Si)enaed in tubes with 2 ml of veronalacetate buffer. The tubes are irra- 

0°c ' 80^rce » with a dose rate of 2,4 kGy/h and a temperature during irra-
ihe d9se applied is 1 kGy.

te.hnl2u,e 7 Kellenberger-Ryter's preparation technique(5) is 
con^riiXaLi0n f0r i  b at room temperature; dehydration by alcohols with in- 

of Ta-r» oati0ns’ embeddlng ln durcupan by the method of Fluka with a modifi- 
N, n " G M y ‘-1Co?tra8tlne - by the Reynolds’ method. The observations are made on 
¡SOT.*.. m electron microscope, photographs are taken at 100 kV.

- ^ S L B i s c u s s t o n

Ultr
3/. cu?^0^  ?f s1:atfonaP r Phase cells of Streptococcus faecalis / 18-h broth 

d»Cp7Lti.Vated ln nitrite-free medium /control samples/ is characterized by:

I f ; 1' H ' BeCaa3e °f it 3  l0w electron-optical Ï T Ï Ï ^ d S l
ihfc-fibîesnU?le°ld ha3 n/ibrillar-granullar structure, which is p r e s s e d  by 
Â > d amont S ü in\ L "  ^  with a linear arrangement and chromatinic granules, 

*1 Subst»nf them» which possess a high osmiophility. In some of the cells, the 
iei,8ed /!• 13 dl3t5lbuted ln several zones - a bigger one, and others - smal-

in S u J h^igeat+^gKS#fa!°ali8.inA.ilitrite_containing medium / with 50 and 100 ppm/ the- 
memhÎ be noîlce^ in the th.ln sections. A complex, highly developed intra- 

C d /100 ï w 6 3y3t*m is to be seen. When nitrite concentration
I Of ^  one ’ mesoaome3 arf t0 be 3een in each of the cells and their number is
H-uF/fei-ent +8 aÎ"e even cells, the cytoplasms of which is occupied with mesoso- 

or L l l ™ * 1™ ; The mesosomes are either concentric,round-shaped membranes 
ê'K e/ „ave a tnhnlar structure of shorter and longer tubes, situated in parai- 

< or resemble myelin figures with membranes, deposed oneover the other
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Fig.l/a,b,c/. Ultrathin sections of cells of S.faecalis 
medium /control/; x 190 000.

medium; d/. 100 ppm; x 100 000 . e.f/.iOO ppm; x 64 000.

def *
forming many layers. In cells, cultivated in the presence of 50 ppm, a cleJ 3'T}'\i/
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nucleoid is observed with its typical fibrillar-granular structure./ higtiefaot,eS
are no nucleoid areas observed in cells, cultivated in the presence of t jnê °

a3rite concentration /100 ppm/. The whole space is occupied with ribosomes 
of different structure/Pig. 1- e,f/. g0me a" j.s
In some of the cells, cultivated in the presence of 100 ppm of nitrite, in tra»8.,̂3 
a destruction, disintegration and disruption of cell wall and cytoplasmic /Fi£'
.  1_____________ j  t ._  __________„ n ____________ 4-V  „  -T3 ------- +  r. o o n  +  o n t  i  a

.0* 'observed. In these places the flowing out of cytoplasmic content is obser'
fl̂ r* 2-C /• \

The exact biochemical functions and physiological importance of bacteria 30m® tjjf 
are still unclear. There are contradictory ideas about their functional r o 0qUe
investigators state that they have no importance for cells’ survival and » raes0/ 
they cannot perform any vital function. Just the opposite - others consid ,t (4)/:e$ 
as organelles with a specific and necessary biochemical activity,/Greenwai ^vit1̂ ,,^ 

The influence of nitrite on some enzymatic systems and the metabolite-? ■+,- the ^  
of bacteria has been investigated. Rowe et al. (8 ) state that nitrite in})̂ offi0na3 %n 
tive transport, oxygen consumption and oxydative phosphorylation in Pseuö gxect1/^'
_  «  — T  4- 4 ^  V I  a  + V  «  +  vt4 +  a  n  ■f 'i’  o n  +  a  + V i û q q  r > r * / l f * a a a o o  (M t  "t".Vi a  1 P V ß l  O l  o f  ^

Anosa. It i3 possible that nitrite affects these processes on the ^ev?'.+|0n of a' 
transfer in cell membranes. Yarbrough et al. (10) observe a strong inhibi is y 3
läse in E.coli.Ps.aeruginosa and S.lactis. Meijer et al. (6 ) state that t ¿c&x
I    1 u  m  ^  J  « .4  » 4  m  « .  4 v . 1 3 «  /4rtvi4 + v * 4  "P1! n o w a  a  a  o  t *û  a i  i l  +  n  ^  m  t.T ’ l  t 6  “  . , 1. «T *  ol a p s e  i n  p ro ton  d r i v i n g  fo r c e  i n  P 3 . d e n i t r i f i c a n s  a s  a  r e s u l t  o f  n i t r i t e  a  

»M o f  n i t r i t e  a t  pH=7.0/, which i s  a  d r i v i n g  f o r c e  f o r  A T P -s y n th e s i s  ana ^ +<? i3 v

Ô.o. d-

uH 01 nitrite at pn=/.u/, wnicn is a arivmg lurce iui iur-ajumcais ’ +rit8 i 
bound processes. The existance of increased proton permeability, when nlX „tra0®. 
makes us to believe that nitrite has a direct effect on the cytoplasmic me 

The nitrite input level in our investigation /50 and 100 ppm/ is not h 
ultrastructural changes in S.faecalis show that this exogenic factor corre ^
the cells' activity according to the varying conditions of the medium. + ctionS0 x,i°e 

Appearance of complex membrane structures is observed after different be 
cells of Gram-negative bacteria, in which such structures are difficult treatB 
for example when applying disinfectants, irradiation / Allison,(1)/; hea u ^
/Weigand et al.,(9)/ etc. •„formic c^c"

The phenomena observed allow us to consider mesosorr.es as 'flags, miox« S) 
abnormal state of the membrane"/Greenwalt, (4)/ and, consequently, of the ffeI’eIJ , 
vated in the presence of a substance with an inhibitory action towards a ^
t e n a  i.e. the sodium nitrite. -j.tfi*

It is of interest to know whether there is an interaction between the



medi ^f a? b/ ?Ct50n;pmf x*128 000f ^ 0 0 ^ O o ! ” nitri te-containing

m
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f Sftri+p^" f»°tor3 applied - heat treatment and irradiation, and what is +>,„ d 
«nm then0ai radiation damage of the cells. ’ 13 the r°le

ifrart?^1116 coml>ined treatment to the cells of S faecalis i 0 . .
v > a i  ve^nhrihthd" d03e 2 V  “ *• Chan«es *  ^ “ e t o ' o f ' ^ i i ^ i 1̂ ? ^
*,f/ l« observed ^bielT?« °f deatrylĉ i°n » disintegration and disruption of cell

o f ^ ^ i i f / f i g 1? d/ ™  ° f  s '?aec flis i c ^ t iv a te n ^ th e 'p re s iS f

«1 Cqû at J*Pact~ ---  * -----
^«UisheraAllintheeÆ ° Pla3m.are obaerved» ^ere no separate ribosomes can be 

0hanges'are dua ^  0me! f 0 m ,a unifora< structureless mass./fig a!dT f /  ^due to the action of the high temperature aDDlied. which causes’
•n6 „ ^nances a r~a  1 Z  7. “ “IU 1U™ P  sxrucTureiess mass
^t?°*®aatinn n/ii? t tbe action of the high temperature applied• ^ S ^ S S ^ i^ f s w i& s S a ™ -f e a S A M S S S r ' « . - -
s r dtbersRations are confirmed by the findings of Greenberg et al/4a/ v

i ; ‘ S S S S K S o S ^ r **** ’  ob” r , , a  ln « " » » — • —  J S s «  t . ....

V 5 * » t  onn3ef°i ai^ite :ln tha estivating medium enhances the action of heat

al/4a/, who state

y tv
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6  - 1 MCCJE/OBAHHE BJIMflHM  IIOPOBOFi CTPyKTyPtJ KOJEACHOfi GBQflOWH 
MBXAHM3M IffiPEHOCA BJLAIM M HHTEHGMBHOCTL CMiM KQJEAC

A.B.JlHKOBa, B.K.MaMHKHH, r.M.CJKnux, M.M.Mbjmb
JJO'.URei ?HH HHCTHTyT MHCHOfi H MOJIORHOfi npOMHUUlSHHOCTil

GCCP

MoCKOBCKHfi TeXH
M00KB8*

Jt<̂
C pejiuo oOocHOBaHaH onTHwajiBHoro pesKMa cyniKii CHpoBHJieHHX Koadac,
jfflRecTBeHHUx 3aK0H 0MepH0CTafi, onpeAejiHJouoix TexHOJioraio cvoikh h poim kwju jicgg
odojior8k aa BJiaronepeHOC Ohjih npoBe^eHa hc c JieHOBaHHH b 2-x HanpaBJieHH££'c C i^  
HOBaHHe M6xahH3Ma TeiuioMacconepeHoca npn kohb«kt0 bho2 h BaKyyMHOM nnD2ci nr 
9Hepronoi[BoiioM jljxh KOJidacn b HaTypajiiHoS h HCKycc tbahhhx odoiioHKax a  or.3HepronoABOji,OM jyiH 
KOHOaCHHX OdOJLOHeK 
HBTU: CKOPOCTB CyiffiCH

HaTypaffibHoS 
Be onpenejiHBi 

C L U / d t  ; K 03$$HIXH6HT m

HCKy CC TB8 HHHX
B Up —■----- ,
Q m  H MaCCOOOMSi

.ax a  w r
B  K^Recjcpe onpefleflHJomHx napaMeTpoB_iipouecca_cymKK F p ^3H0 Q m  a  MaCCOOOMÔ " TgBC

Tepaii KupnaneBa ' . MaocootiueuSaH KpHTepaff KHnniineBa xapaKTepn3yeT
hoctb BHeumero MaccoodMeHa no cpaBHeHiuo c ycjioBHoS hhtohchehoctho 
MaccoodMena. Hsm MeHiiue H i m  , tom MSHtine conpoTHBueime BHVTpeHHeMy i
BJiarH. Ms KPHBHX CKOpOCTH cyillKH CHpOBHJIiHOf} KOHdaCH U U / C t t  paBHa: ^ ’Z,sel0O
0 ,59>,TT , 0,625i,T''L jyiH BaxyNMHofi cymKH c GBi BHepronoffBOAOM cooTBeTOi 
KyTH3HH0fi, HaTypaJiBHoii H Halo - FCIS&'l-S OdOJIORKaX.
”  "  -----------  3y3HH 2onpe^jwjiH no $opM^ita:
KyTH3HH0H, HaTypaJIBHOH H /YU I U 
K03$jlHUHeH ^ ^ H ^iy3HH20np^JIflJ]

T
rue: % -r--- cpeftHeHHTerpajiBHaH cKopocra, cymKH;

- pajmyc KOJidacHoro daTOHa; R *  - TeKyman KoopjmHaTa BflOJO»
UxCtJ- JioKa/LbHoe 3HaneHHe BJiaroconepKawta b naHHiifi m o m c h t  Bp«Mflltf




