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The aim of this study was to compare the efficacy of conservation by freezing the strains of
Haemophilus influenzaeat -20°C and -70°C.

Skim milk supplemented with glucose, yeast extract and glycerol allowed highest viabHity of
influenzaeboth at -20°C and -70°C from the media analyzed. Trypticase soy broth and brain heart
infusion broth supplemented with glycerol, allowed excellent recovery. Use of cotton swaps as support-
ing material, with or without addition of cryoprotective agents, did not métifpfluenzaeviability
after six months of storage. Concentration of the initial inoculum positively affected viability when stored
at -20°C. Initial concentration did not influence survival after storage at -70°C. Thawing at room tem-
perature should not exceed 3 h as to get highest survival percentage.
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Haemophilus influenzags an etiological agent The aim of this study was to carry out a com-
of a wide variety of infectious diseases in humaparative study of the efficiency of preservation of
beings, from non-complicated ones such as com. influenzaet -20°C and -70°C, evaluating the in-
junctivitis and otitis media, to invasive, potentiallyfluence of (1) different suspension media, with or
life-threatening ones like bacterial meningitis andvithout addition of protective agents; (2) support-
acute respiratory tract infections. This pathogeing material; (3) initial inoculum concentration; and
holds a serious agent responsible for numeroy4) thawing time at room temperature of the stored
infections in paediatric patients in the Tucumarstrains. Statistical analysis of the results is given.
province, Argentina, mainly in infants less than two MATERIALS AND METHODS
years of age. )

It is very important to maintain strains isolatedStrain . o
from this region viable, in order to observe This study was carried out with fiv.
physiopathogenic aspects, virulence factors ariifluenzaeype b strains, random by selected from
anti-microbial resistance. As these microorganismigolates from clinical samples from patients treated
are demanding in their nutrition requirements, thefPr different infectious diseases at Nifio Jesus
need well-supplemented, complex culture medi&hildren’s Hospital, Tucuman, Argentina.
for isolation. Due to the difficulties presented by =~ Methodology- Samples were subjected to a
H. influenzaewith respect to its preservation angdirect bacteriological assay and then seeded on
storage through time, an analysis of factors enhan%hg’cc"ate agar plates. Plates were incubated at 35-
ing recovery of the microorganism after freezing’/ C for 24 h under a humid and £(3-10%)
has been proposed. Freezing is a very common w8 osphere. Serological classification of the strains

of preservation and storage of microorganismgtudied was carried out with monovalent anti-
(Calcott 1986). sera, using agglutination techniques (Bacto-

Haemophilus influenzaAntiserum Type a, b, c,
d, e and f, Difco (Campos 1999).

Suspension media and cryoprotective agents

This study received grants from CONICET (National ~Suspension media assa}yed were brain heart in-
Council of Scientific and Technical Research) andusion broth (BHI) and trypticase soy broth (TSB),
CIUNT (Research Council of Tucuméan National Uni-either with or without addition of one or more of

versity). the following cryoprotective agents: 4% milk, 6%

Corresponding author. Fax: 54-381-4248169 lactose, 10% sucrose, or 25% glycerol. A third me-
E-mail: microbiologia.clinica@unt.edu.ar dium assayed consisted of 10% skim milk, supple-
Received 11 July 2000 mented with 1% glucose, 0.5% yeast extract and

Accepted 22 November 2000 10% glycerol (MGY).
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Methodology Selected strains were transferregpared and then 0.3 ml aliquots were stored in cryo-
onto BHI chocolate agar, supplemented with 1%ials at -20°C and -70°C. After 30 days the samples
yeast extract (BYB), and incubated at 35-37°C fowere left at room temperature for 15, 30 and 60
24 h. Microorganisms were then harvested, susin, and 3, 6, 12, 24, 48 and 72 h, avoiding agita-
pended at a concentration ofl2@ells/ml in 0.3 tion and formation of foam. Viable cell counts were
ml of each suspension medium, supplemented 6arried out after each thawing time.
not with cryoprotective agents, and stored at-20°C Viable cell counts Viable cell counts were
and -70°C. Viable cell counts were carried out afcarried out in duplicate on BYB according to the
ter O (initial inoculum), 10, 30 and 60 days and 4technique by Clark et al. (1987).

6 and 12 months of storage to determine viability, Statistics- Factor analysis with three variables
(Sigma Stat) was used to analyze the influence of

Supporting material _ suspension medium, protective agents, supporting
~ Cotton swaps were used as supporting matesaterial, initial inoculum concentration, and thaw-
rial, either untreated or soaked in BHI +25% glyCing at room temperature. Percentage of viability

erol and MGY. ) ) was studied at different temperatures and after dif-
Methodology- A H. influenzaesuspension of ferent storage times.

105 CFU/ml was obtained in BHI; 0.1 ml was seeded
on BYB agar plates, spread with a Drigalsky spatula, RESULTS
and incubated at 35-37°C for 24 h. With a singlénfluence of suspension media and cryoprotective
cotton swap 25% of the plated cultures was harvestesgtjents on survival df. influenzae
the swaps were then placed in sterile tubes and stored Storage at -20°C Results are shown in Tables
at -20°C and -70°C. Viability was studied after 24 h, and 1l. BHI and TSB without addition of cryo-
and 1, 2, 3 and 6 months of storage, placing the swagpstective agents as suspension media showed a
in 1 ml of BHI. Suspensions were homogenized byubstantial loss in viability; only 23.3 and 10% re-
vortexing, and viable cell counts were carried ou$pectively was recovered after 60 days. The same
immediately afterwards. media, but with addition of 25% glycerol, yielded
Influence of initial inoculum concentration a recovery of viable cells of 98 and 100% respec-
H. influenzaeviability at different initial inocula  Uvely after 600days. After 12 months recovery
was studied in BHI + 25% glycerol and MGy. dropped to 66% for BHI-glycerol and 68.6% for
Methodology- Microorganisms were sus- TSB-glycerol. Addition of sugars yielded a satis-
pended at final concentrations of100%, 1(Band actory recovery aftgzr four months of stor?ge (be-
1015 CFU/mI in either of the media assayed; 0.3Ween 60 and 73.3%), decreasing to 42% or less

ml of each concentration was stored at -20°C ardit€" 12 months. Supplement of 4% milk demon-
~70°C. Viable cell counts were carried out after 0 ftrated a similar behaviour. Addition of glycerol

(initial concentration), 24 h, and 1, 3 and 6 month§'dnificantly increased survival of the microorgan-
of storage. ’ ' ' ism through time. MGY as suspension medium

. yielded excellent viability after 12 months (86.3%).

Influence of thawing at room temperature Storage at -70°CBHI and TSB supplemented
Methodology- Suspensions dfi. influenzae with sugars and/or glycerol allowed a 100% re-

(10% CFU/ml) in BHI + 25% glycerol were pre- covery ofH. influenzaeafter 12 months of stor-

TABLE |

Influence of suspension medium and cryoprotective agents on surviakafophilus influenzagtored during
12 months at -20°C. Initial inoculum was 9x1015 CFU/mi

Recovery through time %

Suspension medium Oh 10days 30days 60days 4 months 6 months 12 months
BHI 100 53.3 46.4 23.3 0 0 0

BHI + 4% milk 100 98.6 93.3 73.3 52 46.6 20

BHI + 10% sucrose 100 100 100 66 60 333 2

BHI + 6% lactose 100 93.3 86.3 66 60 60 355
BHI+ 25% glycerol 100 100 100 98 94 90 66

BHI+ 4% milk + 25% glycerol 100 100 100 100 80 75 60

BHI+ 10% sucrose + 25% glycerol 100 100 93 90 80 72.6 68.6
BHI+ 6% lactose + 25% glycerol 100 100 100 100 93.3 83.3 71.3
MGY 100 100 100 100 98 93.3 86.3

BHI: brain heart infusion; MGY: 10% skim milk + 1% glucose + 0.5% yeast extract + 10% glycerol
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TABLE Il

Influence of suspension medium and cryoprotective agents on survitakaiophilus influenzastored during
12 months at -20°C. Initial inoculum was 9x1015 CFU/mI

Recovery through time %

Suspension medium Oh 10days 30days 60days 4 months 6 months 12 months
TSB 100 46.6 40 10 0 0 0

TSB + 4% milk 100 100 100 86 68 54 14

TSB + 10% sucrose 100 100 90 86 73.3 35.3 10

TSB + 6% lactose 100 100 100 80 66.6 64.6 42
TSB+ 25% glycerol 100 100 100 100 72.6 70 68.6
TSB + 4% milk +25% glycerol 100 100 100 100 90 72 62

TSB + 10% sucrose + 25% glycerol 100 100 100 90 86.6 80 53.3
MGY 100 100 100 100 98 93.3 86.3

TSB: trypticase soy broth; MGY: 10% skim milk + 1% glucose + 0.5% yeast extract + 10% glycerol

age. After storage of BHI and TSB without supple
ments, viability of the microorganism was only
20% after one year (results not shown).

120 7

Factor analysis between suspension media wi . T~ e YT
or without addition of cryoprotective agents, stor: o0 .. RN
age time and storage temperature revealed signig Noa, s
cant differences (p<0.001) in the percentage (2 AR
survival ofH. influenzagresults not shown). g .. O

©

Influence of supporting material 401 )

Statistical analysis showed no significant dif-
ference in viability of the strains stored at %20 20
and -70C with or without supporting material and
supplemented or not with cryoprotective agents o : : : : :
and it was possible to recuperate more than 90 oh 2ah lmonth 3months 6 months
of the viable strains in all the cases after six montt Srored time (hours)
of storage (results not shown). Fig.1: influence of initial cell concentration on survival of

o . Haemophilus influenzaepreserved in brain heart infusion,

Influence of initial inoculum concentration supplemented with 25% glycerol and stored at -208€10L5

At -2CPC - At an initial concentration of 1015 CFU/mI, m 18 CFU/ml, p10* CFU/mI, ® 10? CFU/mI
CFU/mlin BHI + 25% glycerol or MGY, 90% was
recovered after six months; more than 75% was 120
recovered after three months at an initial concen-
tration of 1 CFU/ml in both media, supplemented 1 |

with glycerol. Starting with an inoculum of 40 TN e

CFU/ml in BHI + 25% glycerol or MGY, recov- ol \\\ '\

ery percentages of 15 and 40 were obtained re- \\ ‘o,
spectively after 6 months (Figs 1, 2). °; A\ v . .

At -7(°C - Initial concentration and medium did ¢
not influence viability, because after six months @ NEN
recovery of 100% was obtained for either medium o N\
and all the initial inocula assayed (results not shown). o D

Significant differences (p<0.001) in viability | N
were observed for the various initial inocula when .
stored at -20C. Storage at -AT did not show sig-
nificant differences in survival for initial concen- on b 1w amomhs 6 months
tl’ations, Stored time

: Fig. 2: influence of initial cell concentration on survival of
Influence of thawing at room temperature Haemophilus influenzagreserved in MGY (10% skim milk

Strains stored at -2 showed a recovery of . 14, giucose + 0.5% yeast extract + 10% glycerol) and stored
more than 90% after thawing at room temperaturg -20°c; 105 CFU/mI, m108 CFU/ml, p10* CFU/mI, ®
for 3 h. Viability decreased as thawing time in-10? CFU/ml

o
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creased, dropping to 59% after 12 h and disappeanst be left for more than 3 h at room temperature
ing completely after 24 h. At -PQ viability pat- in order to achieve highest recovery.
terns were similar (Fig. 3). From the results obtained in the present study
Statistical analysis of the influence of thawingwe recommend (a) starting with a concentrated
time at room temperature showed significant difinoculum; (b) suspending viable cells in MGY, BHI
ferences (p<0.001) for the percentagethf or TSB, the two latter ones supplemented with 25%
influenzaesurvival both at -28C and -760C. glycerol; and (c) thawing at room temperature for
not more than 3 h in order to obtain a satisfactory
survival and assure preservationHbfinfluenzae
strains through time at -20 and -70C.
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