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ABSTRACT Peewdomones aerugimess PAD, and PA
103 girzing were cultured in TSBD medium in the pres-
ence or absence of oxygen with low or high iron me-
dium. Both the sirains showed higher cell densities with
high tron medium under asrobic and anaerchic conditons
suggesting that iron is a very imporiant factar lor
bacierial cell growth, The exetoxin-A assay showed
that there was 45% and 79.5% reduction in the toxin
yields of PAD, and PA 103 strains respectively when
cultured in iron restricted TSBD medium under anas-
robic condition, indicating the suppression of Fox A
gene, & situation comparable to Cystic Fibrosis (CF)
lung infections of psendomonas.

Fjeﬂliﬂ!ﬂﬂﬂﬂj ﬁemgmma: is an
istic bacterial pathogen { Vasil, 1986) andsecreres
exotoxin - A (ETA) into the culture supernatant
under aerobic condition, ETA 15 a 68 kDa pro-
tein and considered as one of the most viru-
lence contributors of Pseudomonas. Itisan ADP
- ribosvl transferase enzyme which inhibits the
eucaryotic protein synthesis at the level of trans-
lation, by covalently combining with the elon-
gation factor-2 {Iglewski and Kabat, 1975;
Iglewski etal., 1977). ETA is similar to diphtheria
toxin. Being an important virelence factor, its
structure, function and regulation in the pres-
ence of oxygen have been reviewed in detail
(Wick et al., 1990). The CFTR gene responsible
for cystic fibrosis {CF) disease in Caucasians
has been identified and sequenced (Kerem et al,,
1989), This genetic defect leads to defective elec-
trolyte transport in several epithelial cells and
ultimately to the secondary, fatal infections with
Pseudomonas aeruginosa. Recently it has been
reported that Prewdomonay geruginosa encoun-
ters anacrobic conditions in CF lungs (Elizabeth,
1993, 1997) and fas & gene encoding the normal
virulence factor, the elastase was suppressed
{Elizabeth, 1996) under anaerobic condition in
vitro, Therefore the present investigation was

carried out to study the expression of rox 4 gene
under anagrobic condition, a situation compara-
ble to CF lung infection of this bacterium.

MATERIAL AND METHODS

Bacterial Culture Conditions: Preudo-
maonas aeruginoss PAQ, and PA 103 strains (ob-
tained from MTOC, India and USA) secrete ETA,
of which PA 102 strain was a hyper toxin pro-
ducer (Wick et al,, 1990), These two strains were
cultured aerobically at 37°C for 18 hin low and
high iron TSBD medium { Trypticase Soy broth
dialysate, treated with chelex-100, Sigma-LUSA ).
The high iron medium was supplemented with |
pl of Fecl, stock solution contains 10,76 pg of
iron. The low iron medium did not receive any
additional iron. This was the primany culture which
was used to inoculate the secondary aerobic and
anaerobic cultures with low and high iron media,
ncubated at 37°C for 24 h. The anaerobic cul-
mres were supplemented with 50 mM sodium ni-
trate (WaM, ) as a terminal electron acceptor and
cultured in Coy anaerchic chamber (Elizabeth,
1997). The culture samples were collected at every
2 huntil 10h of incubation period and at 24 h from
a single culture. The cell densities were measured
at 540 nm. The 24 h samples were spun for 4 min
at 14,000 rpm and different aliguotes of
supernatants were used for exotoxin assay
(Iglewsky and Kahart, 1975).

RESULTS AND DISCUSSION

The higher cell densities shown by PAD,
and PA 103 strainst { Table 1) when cultured in
high iron media, both under aerobic and
anaerobic conditions suggest that iron 15 the most
important factor for bacterial growth. However,
PA 103 strain grew much better than PAD, strain
in TSBD medium, indicating the dependence of
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Tahle 1z The cell yields of P. asruginesa PAQ, and PA 103 sirains culiured under aerobic and anaerabic
conditions in low and high iren TSED medium

QU 540 nm. af PAQ, strain

O 540 nm, of PA 10X steqin

Incubration
periad Low Fe Low Fe Higk Fe  High Fe Low Fe Low Fe High Fe  High Fe
iy i) {-0:) i) f-,) -+l -0 -+ i~
2 0.006 0.003 0.0 0004 0013 0000 00210 0.031
4 0.065 0.00% 0082 a0l 0062 . D09 0iz 0021
a 0211 LK 0.217 © 0026 0.222 0. D0 D.&1G 0.0
S 0,333 0.0l6 0.559 0046 0408 0020 0.720 0.020
I 0.477 085 08314 0,096 LR 0018 1008 0,026
24 0,548 0,077 0.6TE .06l 0. 562 0. 176 . 940 0. 1ER

Hb = gells grown in the presence of oxygen; -0, = bacterial cells grown under anaersbic condition
Mote the higher cells densities of both strains in high iron media under serobic and anaerobec condifions suggesting

that Fe is imporiant factor for bacterial growih.
P& 103 strain grew well than PAO, sirain.

cell growth on the strain. In both PAQ, and PA
103 strains, the cell yield was higher in high iron
medium but the yvield of ETA was less in the
same medium under aerobic and anagrobic con-
ditions, The bacterial cell growth was less in
low-iron-medium {where the available iron was
chelated i.e. iron concentration was zero) and
the ETA production was higher in the presence
or absernce of oxygen in both the strains. These
results indicare an inversely proportional rela-
tionship between the bacterial eell growth and
yield of ETA of Pseudomonas aeruginosa PAQ,
and PA 103 strains. The low cell densities ob-
served in 24 h cultures than those of 10 h cul-
tures can be attributed to either exhaustion of
nutrients or toxic effect after 10 hof incubation,
In the present study there was 43% and 79.5%
reduction in the exotoxin-A yields of PAQ, and
PA 103 strains, respectively (Table 2) when cul-
tured in low iron medium without oxygen, which
indicated the suppression or low expression of
Tox 4 gene under anaerobic condition. This situ-
ation may be similar even in CF lung infections
Table 2: The serobic and anaerobic yields of

exotoxin-A of P. aeraginose FPAD, and FA
103 strains

where preudomonas encounters iron limitation
and there is a possibility for novel virulence fac-

tors to express under anaerobic condition ( Eliza-
beth, 1997).
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