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Recovery of aerobic and anaerobic bacteria from clinical specimens maintained in the Copan Venturi
Transystem and the Becton Dickinson Port-a-Cul transport was assessed. Of 54 anaerobes, 53 were recovered
after 4 h, and 52 were recovered after 24 h, from both systems. After 48 h, 45 and 50 were recovered from the

two systems, respectively.

Protection of anaerobic bacteria from exposure to oxygen
during the transport of clinical specimens to the laboratory is
crucial for the survival of these organisms. Because the use of
swabs may encourage collection of superficial specimens that
represent colonizing bacteria instead of the etiologic agents
found deeper in the infected tissues, aspirates have always
been preferable to swab systems for anaerobic cultures. How-
ever, swabs are frequently used in many hospitals to collect
many types of specimens, including surgical specimens, simply
because of their convenience. We previously evaluated the
Venturi Transystem (Copan Diagnostics, Corona, Calif.) for its
ability to maintain the viability of five American Type Culture
Collection and five clinical strains of anaerobic bacteria and
found it to be comparable to the Port-a-Cul swab transport
system (Becton Dickinson Microbiology Systems [BD], Cock-
eysville, Md.) (1). In the present study, we obtained excess pus
collected at surgery from patients with suspected anaerobic
infections and used it to compare the abilities of these two
swab systems to maintain the viability of the organisms after 4,
24, and 48 h at room temperature. The transported samples
were plated onto both selective and nonselective media for
isolation of aerobic and anaerobic bacteria. After incubation,
the quantity of growth of the different species was enumerated,
the strains were identified, and their recovery was compared to
their presence at the starting time.

Surplus specimens consisting of at least 2 ml of pus were
collected from patients undergoing surgical procedures and
injected by syringe into a Port-a-Cul vial (BD) or Anaerobic
Transport System (Anaerobe Systems, Morgan Hill, Calif.) for
transport to the research laboratory for the study protocol,
usually within 10 h of collection. The specimens were screened
by Gram stain for the presence of multiple types of organisms
suggestive of anaerobes before entry into the study. The spec-
imen sources were as follows, with numbers of samples in
parentheses: peritoneal fluid (six), rectal abscess (two), pelvic
abscess (one), and chest drainage (one).

The Copan Venturi Transystem (CVT) consists of a plastic
transport tube containing Amies medium without charcoal and
without an indicator. The plastic sheath is pinched above the
semisolid medium to prevent spillage and to reduce the surface
area for oxygen diffusion. The swab containing the specimen is
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placed into the agar. The BD Port-a-Cul system consists of a
screw-cap glass tube with a deep column of reduced Cary-Blair
semisolid agar medium with a resazurin indicator. The swab
containing the specimen is placed deep into the agar.

Upon receipt in the laboratory, the transporter containing
the pus was brought into the anaerobic chamber, and 0.1 ml
was inoculated onto a swab. The swab was resuspended into 0.9
ml of brucella broth, and 80 wl was immediately inoculated
onto supplemented brucella blood agar and onto supple-
mented phenylethyl alcohol blood agar. Forty microliters was
inoculated onto each half of a biplate; half of the plate con-
tained laked blood agar with kanamycin and vancomycin, and
the other half contained Bacteroides-bile-esculin agar (Anaer-
obe Systems). The plates were incubated in the anaerobic
chamber at 36 to 37°C for 5 days prior to inspection. The
original pus specimen and the swab suspension were removed
from the anaerobic chamber, and 80 ul of the suspension was
inoculated onto plates of Trypticase soy agar-blood and Rose
agar incubated in 5% CO, and MacConkey agar incubated in
ambient air (Hardy Diagnostics, Santa Maria, Calif.) at 36 to
37°C for recovery of aerobic and facultative organisms. This
represented the 0-h culture.

Working outside of the anaerobic chamber, we inoculated
0.1 ml of the pus onto three sets of swabs of the CVT and
Port-a-Cul systems for subsequent culture after 4, 24, and 48 h
of storage at room temperature. At the indicated times, the
swabs were brought into the anaerobic chamber and sus-
pended in 0.9 ml of brucella broth. Anaerobic and aerobic
media were inoculated as described above.

After incubation, growth of the different colony types was
scored as 1+ to 4+ according to the plate quadrant on which
they grew, and the colonies were identified according to stan-
dard methods (4, 5). If the same organism grew on more than
one type of medium, the medium with the greatest quantity of
growth was used for calculating the growth score. The growth
scores of all isolates within each species or group were aver-
aged.

The percentage of the isolates recovered at the various times
and their average quantities are presented in Table 1.

A total of 54 (range, 2 to 9) anaerobic and 34 (range, 1 to 5)
aerobic bacteria were isolated from the 10 clinical specimens
for an average of 8.8 isolates per specimen at 0 h. After 4 h,
one isolate of Clostridium subterminale that was initially
present at 1+ growth was not recovered from either system;
however, the isolate was present in both systems again after
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TABLE 1. Survival of aerobic and anaerobic bacteria after 4, 24, and 48 h in two transport systems

0h 4h 24 h 48 h

Organism Total Avg CVT Port-a-Cul CVT Port-a-Cul CVT Port-a-Cul

no. of quantity % Sur-
strains (range)*

Avg quantity % Sur-  Avg quantity % Sur-  Avg quantity % Sur-  Avg quantity % Sur-  Avg quantity % Sur-  Avg quantity

vival (range) vival (range) vival (range) vival (range) vival (range) vival (range)
Bacteroides fragilis 2 3.5(3-4) 100 3(3-3) 100 3(3-3) 100 3(3-3) 100 3(3-3) 100 3.5(3-4) 100 3.5(3-4)
Bacteroides thetaiotaomicron 4 2.75 (1-4) 100 3.25(3-4) 100 3.75 (3-4) 100 3(2-4) 100 3.75 (3-4) 100 3.5(3-4) 100 3.5(2-4)
Other B. fragilis group organisms” 13 3.24 (1-4) 100 3.07 (2-4) 100 2.77 (2-4) 100 2.93 (2-4) 100 3.08 (2-4) 100 3.32(2-4) 100 3.23 (2-4)
Prevotella spp.© 5 2.6 (1-3) 100 2.2 (1-4) 100 2.4 (2-3) 80 2.2 (0-4) 100 2.4 (1-3) 40 1(0-4) 80 2.2 (0-4)
P. asaccharolytica 2 2(1-3) 100 1(1-1) 100 1(1-1) 100 1.5(1-2) 50 1.5 (0-3) 0 0 (0-0) 50 0.5 (0-1)
F. nucleatum 1 3 100 1 100 2 100 2 100 2 0 0 0 0
Bilophila wadsworthia 3 2.33(2-3) 100 2.33 (2-3) 100 2.67 (2-3) 100 2.67 (2-3) 100 2.67 (2-3) 100 3(2-4) 100 3(3-3)
Peptostreptococcus spp.? 5 3(2-4) 100 2.2 (2-4) 100 2.4 (2-3) 100 2.2 (1-3) 100 2.8 (1-4) 80 1.6 (0-3) 80 1.8 (0-3)
C. innocuum 7 243 (1-4) 100 2.71 (1-4) 100 2.57 (1-4) 85.7 2.43 (0-4) 100 3.14 (2-4) 85.7 2.43 (0-4) 100 2.86 (1-4)
Other Clostridium spp.© 7 2.14 (1-3) 85.7 1.57 (0-2) 85.7 2(0-3) 100 2.14 (1-3) 100 242 (1-4) 85.7 2.14 (0-4) 100 242 (1-4)
Eubacterium spp/ 4 2.75(2-4) 100 2.5(2-4) 100 2.25(2-3) 100 2(1-3) 100 2.75 (1-4) 100 2.75 (1-4) 100 2.25(1-3)
Lactobacillus catenaformis 1 3 100 3 100 3 100 3 100 3 100 3 100 3
E. coli 8 2.38(1-4) 100 2.13 (1-4) 100 2.29 (1-4) 100 3.5(2-4) 100 3.5(3-4) 100 4 (4-4) 100 4 (4-4)
Other members of the 6 2.83 (1-4) 83.3 2.5 (0-4) 83.3 2.33 (0-4) 66.7 2.67 (0-4) 83.3 2.67 (0-4) 50 2.67 (0-4) 83.3 2.83 (0-4)

Enterobacteriaceae®

P. aeruginosa 3 1.67 (1-3) 100 1.33 (1-2) 66.7 1(0-2) 66.7 2.33(0-4) 66.7 2.33(0-4) 66.7 2.67 (0-4) 66.7 2.67 (0-4)
Comamonas acidovorans 1 1 100 1 100 1 100 3 100 3 100 4 100 3
Enterococcus spp.” 4 2.25(2-3) 100 1.5(1-2) 100 1.25 (1-2) 100 2.25(1-4) 100 2.25(1-4) 100 275 (1-4) 100 275 (1-4)
Streptococcus spp. 8 2.25(1-4) 87.5 2(0-3) 75 2(0-3) 87.5 2.63 (0-4) 75 2.63 (0-4) 75 2.38 (0-4) 75 2.13 (0-4)
Staphylococcus epidermidis 2 3(2-4) 100 1.5(1-2) 100 2(2-2) 100 1.5(1-2) 100 1.5(1-2) 100 1.5(1-2) 50 1.5 (0-3)
Corynebacterium spp? 2 1(1-1) 100 1(1-1) 100 1.5(1-2) 100 1(1-1) 100 1(1-1) 50 0.5 (0-1) 50 0.5 (0-1)

“ Growth was scored as 1+ to 4+ according to the plate quadrant on which the isolate grew; the quantity of growth for all strains was averaged by genus, group, or species.

® Bacteroides ovatus (two strains), Bacteroides uniformis (five strains), Bacteroides vulgatus (two strains), Bacteroides distasonis (two strains), Bacteroides splanchnicus (one strain), and an unidentified species (one strain).
¢ P. melaninogenica (one strain), Prevotella loescheii (one strain), Prevotella bivia (two strains), and P. intermedia (one strain).

@ P. magnus (three strains), Peptostreptococcus anaerobius (one strain), and Peptostreptococcus micros (one strain).

¢ C. subterminale (one strain), Clostridium symbiosum (one strain), Clostridium clostridioforme (two strains), Clostridium difficile (one strain), and unidentified species (two strains).

/ Eubacterium lentum (two strains), Eubacterium limosum (one strain), and an unidentified species (one strain).

& K. pneumoniae (two strains), Enterobacter cloacae (one strain), Proteus vulgaris (one strain), Proteus mirabilis (one strain), and C. koseri (one strain).

" Enterococcus faecium (three strains) and Enterococcus faecalis (one strain).

‘ Streptococcus constellatus (four strains), Streptococcus salivarius (one strain), Streptococcus group C/G (one strain), Gemella morbillorum (one strain), and an Aerococcus sp. (one strain).

J Corynebacterium amycolatum (one strain) and Corynebacterium xerosis (one strain).
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24 h. After 24 h, one strain each of Clostridium innocuum and
Prevotella melaninogenica was not recovered from the CVT
system, and one strain of Porphyromonas asaccharolytica was
not recovered from the Port-a-Cul system. After 48 h, the CVT
did not support the viability of both strains of P. asaccharolytica
and one strain each of Prevotella intermedia, Prevotella bivia,
Fusobacterium nucleatum, and Peptostreptococcus magnus. The
C. subterminale isolate that was present on the 24-h culture was
again not recovered. The Port-a-Cul after 48 h did not support
the viability of P. intermedia, F. nucleatum, or P. magnus.

Some of the aerobic organisms, especially Escherichia coli,
appeared to grow in both systems. One strain of Citrobacter
koseri was overgrown by E. coli and Klebsiella pneumoniae in
both systems and was not recovered after 24 and 48 h. Growth
of the enteric bacteria may have been enhanced by the pres-
ence of small amounts of oxygen introduced into the transport
systems during the setup process. One strain of Pseudomonas
aeruginosa that was initially present at 1+ growth was lost in
both systems. One strain of a viridans group streptococcus also
did not survive after 4 h in the Port-a-Cul system, and another
strain did not survive after 24 h in either system.

Opverall, at 24 h, 52 of 54 anaerobes and 30 of 34 aerobes
were recovered from the CVT transporter, while the Port-a-
Cul grew 53 of 54 anaerobes and 30 of 34 aerobes. After 48 h,
45 of 54 anaerobes and 27 of 34 aerobes were recovered from
the CVT transporter, while 50 of 54 anaerobes and 27 of 34
aerobes were recovered from the Port-a-Cul. The decreased
recovery of anaerobes may have been due to oxygen seepage
into the plastic CVT transporters.

After 24 h, the two systems were comparable in their abilities
to maintain the viability of most of the organisms. After 48 h,
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some of the more fastidious strains were not recovered from
either system, especially those strains that were initially present
in small numbers. Some of the facultative organisms with large
colonies increased in number after 24 and 48 h and overgrew
some of the strains with smaller, slower-growing colonies. This
occurred mostly on the blood agar plates, and the selective
agars were necessary to isolate some of the strains.

Both systems are adequate for transport of clinical speci-
mens if the time to reach the clinical laboratory is within 24 h.

(This study was presented in part at the General Meeting of
the American Society for Microbiology, 1998, in Atlanta, Ga.
[D. M. Citron, M. K. Hudspeth, S. Hunt Gerardo, and E. J. C.
Goldstein, Abstr. 98th Gen. Meet. Am. Soc. Microbiol., abstr.
C-448, p. 206, 1998].)
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