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Microbiological Parameters of Technosols Monitored for Hydrophobicity
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Abstract

Soil hydrophobicity causes reduced water infiltration rate and has a negative impact on plant growth.
Reports on hydrophobicity of Technosols are limited, and in Bulgaria studies have been initiated only re-
cently. The present work aimed to monitor two Technosols (non-vegetated and afforested with Pinus nigra)
located near Obruchishte (Maritsa-1ztok coal mines) for hydrophobicity level and to assess their microbi-
ological status. In total, 24 soil samples from 12 sampling points and two soil depths (0-10 cm and 10-20
cm) were analyzed for hydrophobicity, moisture content, numbers of cultivable microorganisms, basal res-
piration and microbial biomass carbon. The hydrophobicity was measured by water-drop-penetration-time
(WDPT) test. Microbial numbers were determined by plate counts technique. Sample incubation in closed
vials was used to determine basal respiration and microbial biomass carbon. Among the studied samples,
42% possessed severe hydrophobicity, 37% were strongly hydrophobic and 21% were non-hydrophobic
(hydrophilic). Both soils were characterized with low numbers of bacteria, actinomycetes and fungi (10?
CFU/g), and low levels of basal respiration rate (0.13-6.54 mg CO,-C/100g/24h) and microbial biomass
carbon (1.57-18.86 mg C/100g). Values widely differed among sampling points and layer depths because
of the high heterogeneity of the soil substratum. The hydrophobic samples contained a relatively higher
amount of saprotrophic fungi than hydrophilic ones.
Keywords: hydrophobicity, Technosols, microbial numbers, basal soil respiration, microbial biomass car-
bon

Pe3rome

[TouBenara xunpoGoOHOCT MPUUNHABA HAMAJICHa CIIOCOOHOCT 3a MH(MUITPUPAHE HA BOJIAaTa U OKa3-
Ba HEraTUBHO BIIMSHUE BBPXY Pa3BUTHETO Ha pacTeHusATa. [lybnukanuure BbB Bpb3Ka ¢ XUApoPoOHUTE
cBoiicTBa Ha TexHoreHHU nouBH (Technosols) ca orpanuuenu, a B bparapus uscneaBaHusTa o TO3H Bb-
Ipoc 3amovHaxa HeoTnaBHa. Hactosmara pabora nma 3a 11eJ1 MOHUTOPUHT Ha JIB€ TEXHOT'CHHU TOYBH (He-
3alleceHa | 3alieceHa ¢ 4epeH 0op, Pinus nigra) 3a XuapohoOHOCT U OIIEHKa Ha MUKPOOHOIOTHYHUS UM
craryc. [TouBute ca pasmonoxkeHu B Oimsoct a0 ¢.O0pyunine B paiioHa Ha BbIIICAOOMBHUS OaceliH Ma-
puna-M3Tok. Ananusupanu ca 24 nouBeHu npodu, B3etu ot aBa ciios (0-10 cm u 10-20 cm) B 12 Touku Ha
npo6os3emane. OnpeneneHu ca HUBOTO Ha XUIPO(OOHOCT, moYBeHaTa Bjlara, YMCJIEHOCTTa HA OCHOBHUTE
Ipyny MOYBEHH MHKPOOPTaHU3MH, 00IlaTa MUKPOOUOIOTHYHA aKTUBHOCT (ITOYBEHO AMIIAHE) U MHKPO-
O6uanaus Bbriepos. IlouBeHata XxuapopoOHOCT € ompeseneHa ype3 U3MepBaHe Ha BPeMeTo, HEOOXOAUMO
3a nmpoHukBaHe Ha BogHarta kanka (WDPT, s) B mouBata. UncieHOCTTa HA MUKPOOPTAaHU3MHTE € OTYETeHA
BBbpXy arapoBu cpeau. [louBeHOTO AMIaHe U BhINIEpOa B MUKpoOHaiHaTa OuomMaca ca OnpeeneHu upe3
WHKYOaIns B 3aTBOPEHU CHJIOBE. YCTAHOBEHO €, ue 42% OT MOYBEHHUTE TIPOOH Ca EKCTPEMHO XUAPOPOOHH,
37% ca cuitao xuapodoouu u 21% ca xunpoduiaHu. J[BeTe MouBM ce XapaKTepu3upaT C HUCKA YHCICHOCT
Ha OaKTepuuTe, aKTHHOMHIIETHTE ¥ TUIeCeHHUTE rbOH (0T mopsabka Ha 10> CFU/g), 1 HUCKM HUBA HA MU-
kpobuosornyHa aktuBHOCT (0.13-6.54 mg CO,-C/100g/24h) n mukpoOuanen Bbriepon (1.57-18.86 mg
C/100g). CtoitHOCTUTE Ha TE€3H MOKA3aTeNN BapupaT B IIMPOKH I'PAHHIIM B 3aBUCUMOCT OT TOUKHUTE Ha MPO-
OoB3eMaHe M TIOYBEHUS CJIOH MOpaIy BUCOKATa XETEPOTEHHOCT Ha MOYBEHUs cyocTpar. B xuapododbuute
MpOOY OTHOCUTENIHHUSA /1511 Ha INIECEHHUTE I'bOU € II0-BUCOK B CPABHEHHE C XUIPO(PUITHUTE TOYBEHU MTPOOH.

* Corresponding author: i.d.atanassova@abv.bg
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Introduction

Soil hydrophobicity (soil water repellency)
is a reduced water retention of soils (Doerr ef al.,
2000). The negative impact on water infiltration
leads to soil erosion, nutrient loss and decrease in
plant growth and crop production. Hydrophobic
properties are found in different soil types - sandy,
loam, clay, peat and volcanic ash soils (Dekker et
al., 2005) but little information is available about
hydrophobic Technosols and especially on their mi-
crobiological parameters. In Bulgaria those studies
have been initiated recently.

In a recent study (Nedyalkova et al., 2018),
pioneer information on the level of hydrophobicity
in the spring and microbial properties of samples
of hydrophobic Technosols from the area of Marit-
sa-Iztok coal mines was reported. It is known that
hydrophobicity, in general, is strongly dependent
on the soil moisture and often is reversible (Doerr
et al., 2000). We intended to check the hydropho-
bicity level of the same soils in the hot (summer)
season when shifts in soil hydrophobicity status are
expected.

Among microbiological parameters, bas-
al soil respiration and microbial biomass carbon
content were widely used in ecological studies of
different soil types (Nannipieri et al., 1990; Alef,
1995) and were successfully applied for reclaimed
mine soils (Ingram et al., 2005).

The aim of the study was to monitor two
Technosols for hydrophobicity level in the summer
season and to assess soil microbiological status.

Material and Methods

Two Technosols located near the village of
Obruchishte, Maritsa—Iztok coal mines (Bulgaria)
were investigated for hydrophobicity level. They
consisted of loam-textured Pliocene overburden
sediments compiled more than 30 years ago during
open-cast lignite mining activities and later were
subjected to reclamation with coal ash.

Samples from a non-vegetated site and an
afforested with pine trees (Pinus nigra) site, situ-
ated at about 30 m from each other, were collected
in the summer (end of July) of 2017. At each site,
6 sampling points were chosen and samples from
two layers - 0- (5)10 cm and 10-20 cm, were taken
using a core sampler (3 cm-wide and 25 cm-long).
In total, 24 soil samples (as listed in Table 1) were
analyzed for hydrophobicity, moisture content, mi-
crobial amount, basal soil respiration and microbial
biomass carbon content. All measurements were
made in triplicates.
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Soil hydrophobicity was assessed by wa-
ter-drop-penetration-time (WDPT) test. Three wa-
ter drops were placed onto the sample surface and
the time for their complete infiltration into soil was
recorded. The median value of the triplicate time
was considered as hydrophobicity value of a sam-
ple. According to WDPT, samples were classified
in the following classes (De Bano, 1981): non-hy-
drophobic or hydrophilic (WDPT<S s), strongly
hydrophobic (5<WDPT<600 s), and severely hy-
drophobic (WDPT>600 s). Soil moisture content
was calculated after drying the samples at 105°C.

The amount of the main groups of cultiva-
ble microorganisms was determined by plate count
technique. Ten-fold serial dilutions of samples were
used to inoculate soil suspension on selective agar
media. Soil bacteria were cultivated on Nutrient
broth agar, actinomycetes — on starch-ammoni-
um agar (Hutchinson’s) medium and saprotrophic
fungi — on Czapek’s agar medium (Grudeva ef al.,
2007). After incubation at 28°C, microbial colonies
were counted and results were calculated as colo-
ny-forming units per gram of absolutely dry soil
(CFU/g).

The respiration was measured in the laborato-
ry after roots and macrofauna were removed from
the samples, thus the CO, evolution rate (basal res-
piration) represented the total microbial activity
in the soil (Nannipieri et al., 1990). The soil was
sieved (2 mm sieve), then fine roots were taken out
and the samples were adjusted to 60% (w/w) mois-
ture content. Basal soil respiration was determined
in tightly closed vials after 24 h -incubation, as
described by Alef (1995). After that samples were
amended with glucose and incubated for another 4
hours at 22°C to determine microbial biomass car-
bon (C_, ). The CO, evolved was determined by ti-
tration. Microbial carbon was calculated according
to the equation proposed by Anderson and Domsch
(1978).

Mean values were compared by the least sig-
nificant differences (LSD) at p < 0.05 under ANO-
VA. Correlation analyses were used to examine re-
lations between the parameters.

Results

Among the studied samples, 42% possessed
severe hydrophobicity, 37% were strongly hydro-
phobic and 21% were non-hydrophobic (hydrophil-
ic). All but one samples from the non-vegetated soil
were hydrophobic. Eight of the samples from Pi-
nus nigra vegetated Technosols were severely and
strongly hydrophobic and the remaining four sam-



ples were hydrophilic (Table 1).

Soil moisture ranged from 9.29 to 21.95 % in
the non-vegetated soil, and from 13.64 to 31.58% in
Pinus nigra vegetated soil. No correlation between
moisture content and WDPT of samples was found.

In non-vegetated Technosol, bacteria num-
bers widely varied (0.07 to 6.04 CFU/g x 10%)
among soil layers of different hydrophobicity. The
amount of actinomycetes (0 - 0.21 CFU/g x 10?%)
was too low or absent in some sampling points.
Saprotrophic fungi numbers (0.26 - 0.61 CFU/g x
10%) did not change substantially among samples
(Table 1).

In the Pinus nigra vegetated Technosol bac-
teria numbered between 0.19 - 12.33 CFU/g x 10%,

actinomycetes increased to 0 - 3,2 CFU/g x 107, and
fungi reached 0.48 — 3.5 CFU/g x 10* considering
both soil layers (Table 1).

The relative amount of bacteria, actinomy-
cetes and fungi in all hydrophilic and all hydropho-
bic samples of both soils are shown in Fig. 1.

In non-vegetated soil, CO, production ranged
from 1.51 to 6.54 mg CO,-C/100g/24h in 0-10 cm
layer and between 0.75-5.52 mg CO,-C/100g/24h
in 10-20 cm layer. In Pinus nigra vegetated soil,
CO, values varied between 0.14-3.67 mg CO,-
C/100g/24h in top layer and between 0.13-2.21 mg
CO,-C/100g/24h in the lower layer. Mean values
are presented in Fig.2.

Table 1. Hydrophobicity level of Technosol samples according the water-drop-penetration-time (WDPT),
soil moisture content and microbial counts (CFU/g) in distinct sampling points. Values in columns followed
by similar letters are not significantly different at p<0.05

i . Sapro-
. Soil Hydropho- . Actino- .
Ne Soil layer moisture | WDPT (s) ybicify Bacteria mycetes troph1'c
depth (%) level fungi
(CFU/g) x 10?
Non-vegetated Technosol
1 0-10 cm 18.34 205 strong 0.69 ¢ 0.08 c 0.32 de
10-20cm | 16.28 4 hydrophilic 0.48 ¢ 0.14b 0.25¢
) 0-10 cm 14.94 8895 severe 0.49 e 0.11 be 0.37 cde
10-20cm  [15.07 795 severe 3.19¢ 0.21a 0.47 bed
3 0-10 cm 11.73 20 strong 1.63d Oe 0.26 ¢
10-20cm  |21.95 323 strong 0.40 ¢ 0.02 de 0.25¢
4 0-10 cm 11.11 17 strong 2.13d Oe 0.31 de
10-20cm | 14.29 87 strong 0.53 ¢ 0e 0.61 ab
5 0-10 cm 9.89 9900 severe 6.04 a 0e 0.37 cde
10-20 cm 9.29 16 strong 4.10b Oe 0.65 a
6 0-10 cm 12.36 7820 severe 0.07 e 0.07 cd 0.26 ¢
10-20cm | 13.64 3880 severe 0.73 ¢ 0.07 cd 0.50 abc
Pinus nigra vegetated Technosol
7 0-5 cm 23.46 4520 severe 5.67c 1.00d 2.25b
10-20cm  [31.58 21 strong 1.48d 0.15¢ 0.88 ef
2 0-5 cm 13.64 11510 severe 0.80 de 0.11e 2.01b
10-20cm  |28.21 11510 severe 0.57 de 0.05e 1.51c
9 0-5cm 22.10 34 strong 6.93 b 320 a 3.50 a
10-20cm  |29.03 1 hydrophilic 5.60 ¢ 1.87 ¢ 1.41 cd
10 0-5 cm 14.94 11058 severe 0.46 de 0.09 e 1.10 ef
10-20cm  |20.48 1 hydrophilic 0.17 ¢ Oe 048 g
1 0-5 cm 19.76 8 strong 12.00 a 2.27 be 1.13 de
10-20cm  |24.22 7102 severe 0.19¢ 0.01e 0.70 fg
12 0-5 cm 14.94 1 hydrophilic 1233 a 3.00 ab 2.05b
10-20cm | 19.62 0 hydrophilic 527¢c 1.80 c 2.16b
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Fig. 1. Relative amounts of bacteria, actinomycetes and saprotrophic fungi in hydrophilic (A) and

hydrophobic (B) soil layers
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Fig. 2. Mean values of basal soil respiration (CO, production) and microbial biomass carbon (C_ ) in
different soil layers of non-vegetated and Pinus nigra vegetated hydrophobic Technosols

Microbial biomass carbon (C_ ) content var-
ied between 8.18-18.86 mg C/100g for 0-10 cm
layer, and between 3.17-14.98 in 10-20 cm layer
of non-vegetated soil. In the vegetated soil C . val-
ues of 1.67-14.38 mg C/100g in 0-10 cm layer and
1.57-14.38 mg C/100g in 10-20 cm layer were mea-
sured. Figure 2 shows the average values for both
layers of each soil.

There was no significant correlation between
hydrophobicity (WDPT) and CO, production, mi-
crobial biomass carbon or microbial numbers for
all samples tested.
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Discussion

The majority of soil samples studied pos-
sessed hydrophobic properties. Most of the sam-
ples from non-vegetated soil possessed strong and
severe level of hydrophobicity. The highest WDPT
values were registered in the Pinus nigra vege-
tated soil. This is in agreement with other studies
in which hydrophobicity is associated with ever-
green tree types (Doerr et al., 2000). Differences
in WDPT values are attributed to the heterogenic
composition of the samples and confirm the spatial
variability of water repellency of lignitic mine soils



reported by Gerke et al. (2001).

Comparing hydrophobicity levels of the
spring (Nedyalkova ef al., 2018) and summer (this
study) soil samples, it could be pointed out that hy-
drophobicity decreased in 13 out of 24 samples at
both plots.

Microbial number in the Technosols studied
was, in general, very low. Values differed among
sampling points and layer depths because of the
high heterogeneity of the substrata. A decreasing
trend of bacteria and actinomycetes numbers with
increasing the WDPT values was noticed. Micro-
bial counts in the Pinus nigra vegetated Technosol
were higher than those in the non-vegetated soil
which was, obviously, due to the influence of veg-
etation. It is well known that root exudates provide
available nutrients for microorganisms and support
microbial growth. In addition, the higher soil mois-
ture content of the vegetated soil stimulated micro-
bial growth.

The increase in the relative amount of fun-
gi in all hydrophobic samples compared to the hy-
drophilic samples pointed to some relation of fungi
with hydrophobicity but the relationship was not
significant.

Values of basal respiration and microbial bio-
mass carbon were low and due to sample hetero-
geneity both parameters varied widely. Vanhala et
al. (2005) also pointed out the impact of heteroge-
neous soil environment in variations of basal soil
respiration rate. In this study, the average soil respi-
ration and C___values were higher in the non-vege-
tated soil and in the summer samples as compared
to the spring samples (Nedyalkova et al., 2018).
This could be explained by the higher temperature
and hygroscopic moisture, both stimulating organ-
ic carbon mineralization in the July samples taken
shortly after drizzle in the area.

Conclusion

The Technosols located near Obruchishte
(Maritsa-Iztok coal mines) possessed hydropho-
bic properties. Most of the samples collected from
non-vegetated and Pinus nigra vegetated soils
studied were classified as strongly and severely
hydrophobic. The highest level of hydrophobicity
was measured in the soil under Pinus nigra trees.
A trend of lowering of hydrophobicity level in the
summer samples from both Technosols compared
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to the spring samples was noticed.

In general, both soils were characterized with
low microbial counts, low basal respiration rate and
microbial biomass carbon. Values widely differed
among sampling points and layer depths because
of the high heterogeneity of the substrata. The rela-
tive amount of saprotrophic fungi was higher in the
hydrophobic samples than in the hydrophilic ones.
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Short Communication

Meningitiis Due to Sphingomonas paucimobilis in a Pediatric Patient:
A Case Report
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Abstract

Sphingomonas paucimobilis is a gram-negative, nonfermentative, aerobic, oxidase and catalase posi-
tive, non-spore producing bacterium characterizied with yellow pigment production and motile with polar
flagella. In this study, we describe an unusual case of S. paucimobilis meningitis in a patient with ventri-
culoperitoneal shunt. A 13-years-old girl was brought to the emergency room with complaints of fever and
headache for two days. She had ventriculoperitoneal shunt surgery following posterior fossa tumor surgery
10 years before. Upon physical examination, the patient was uncomfortable and had 39°C body tempera-
ture. Laboratory results were as follows: hemoglobin, 12.6 g/dL; leukocyte count, 18,800/mm?(76% neut-
rophil); platelet count, 179,000/mm?; and C-reactive protein, 34 mg/dL. The patient was prediagnosed with
meningitis and cerebrospinal fluid sample (CSF) was taken before the empirical vancomycin and merope-
nem treatment. Shunt was removed, CSF was drained externally. The sample was sent to the Microbiology
laboratory. CSF sample was inoculated on 5% sheep blood agar and Eosin-Methylene Blue agar. After 24
hours of incubation at 37°C, Gram-negative bacilli were grown on media. The isolate was identified as S.
paucimobilis using the VITEK 2 automated system. The bacterium was susceptible to imipenem, colistin,
levofloxacin, meropenem and cefepime. The patient was treated successfully with appropriate antibiotic
treatment. We describe this unusual case of ventriculoperitoneal shunt infection with S. paucimobilis. In
conclusion, S. paucimobilis is an infectious agent that is prevalent in nature but may also be isolated in the
hospital setting. It can lead to nosocomial or community acquired infections. Although it can be eliminated
with prophylactic therapy, sensitivity pattern should be definitely studied to determine the optimal treat-
ment.
Keywords: Shunt infection, Sphingomonas paucimobilis, Cerebrospinal fluid, Meningitis

Pesrome

Sphingomonas paucimobilis e I'pam-oTpuniatenna, HeepMEeHTaTUBHA, acpoOHA, OKCHa3a- M Ka-
Taja3a-moJIoKUTEIHA, He-ClIopooOpasyBailla 6akTepusi, XapakTepusupaiia ce ¢ MPOAYLUPAHETO Ha KBIAT
MIUTMEHT, MOJBM)KHA, C MOJSIpHU (hmarenu. B HacTosAmOTO M3cieaBaHe ce choOIIaBa 3a HEOOMYaeH CIy-
Yail Ha MEHUHTHT, IPUYUHEH OT S. paucimobilis, B TaIlUEHT ¢ BEHTPUKYJIONEPUTOHEaNIeH IIyHT. MoMmu-
4ye Ha 13-roauHu MOCTHIBA B CIEIIHOTO OT/EJICHHE C OIJIAaKBaHUS 3a TPecKa M rIaBoOolMe OT JABa THHU.
Ta e ¢ BEeHTPUKYJONEPUTOHEATEH IIYHT ClieA omnepauus Ha Mo3bdeH Tymop mnpeau 10 romunu. Cnen
I'bPBOHAYATHUS TIPEIVIe]l MalMeHTKaTa € B TUCKOMQOpT, ¢ TernecHa temneparypa 39°C. Jlaboparopuure
pesyararu ca: xemornooun 12.6 g/dL; neskormtu 18,800/mm? (76% neyTpodunn); TpombonuTu 179,000/
mm?® u C-peaktuBeH nporeud 34 mg/dL. IIpenBapurennara quarHo3a € MEHHHTHT M € B3eTa mpoba OT
uepedpocnunania redHocT (L{CT) npeayu eMnupruyHOTO TpeTHpaHe ¢ BAHKOMUIIMH U MeporieHeM. LIlyHTsT
e orctpanen, a LICT ce npenupa BpHIIHO. M3nparena e npoba B Mukpoouosornunara gaboparopus. LICT
€ MHOKyJHpaHa BbpXy 5% OBuUM KpBbBEH arap U €o3uH-MeTwieH Omy arap. Cnen 24 4. uHKyOanus npu
37 °C, BbpXy cpenauTte ce pa3BuBar [ pam-orpumarenau Oamwmm. Upes aBromaruzupana cuctema VITEK 2

* Corresponding author: ciftcinurullah72@gmail.com
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U30J1aThT € UACHTUUIMPaH KaTo S. paucimobilis. bakrepusra e 4yBCTBUTEIHA KbM UIMUIIEHEM, KOJIUCTHH,
neBo(IoKcalyH, MeporeHeM u nedenum. [lanuenTkara e TpeTupaHa yCHemHo ¢ HOAXOIAIIN aHTHOMOTHUIIH.
B crarusTa onucBame T03M HEOOMYAEH Cilydail Ha MH(EKINs Ha BEHTPUKYJIONEPUTOHEaJIeH IIYHT ¢ S. pa-
ucimobilis. B 3axmouenue, S. paucimobilis € nHDEKIIMO3€H areHT, MUPOKO Pa3NpOCTpaHEH B MPUPOAATa,
HO OCBEH TOBa MOXK€ Ja ObJe M30JUpaH U B OOJHWYHA cpefa. Moxe Ja MPUYUHU WHPEKIUH, CBbP3aHU
C MEAMIIMHCKOTO OOCIyXBaHE WJIM NPUIOOUTH B OOIIHOCTTA. Bhhpeku ye moxe Aa ObAe elNMMUHUpPaH
C HpodHUIaKTUYHA Tepamnus, 3a ONTUMAIHOTO TPETHpPaHE € Ba)KHO Jla Ce IMpOyduBa JIeKapCTBEHAaTa My

YYBCTBUTCIIHOCT.

Introduction

Sphingomonas paucimobilis is a non-fermen-
tative, obligately aerobic, gram negative, non-spore
producing bacillus and motile by a single polar fla-
gellum. It is oxidase, catalase and esculine hydrol-
ysis positive, urease and indole negative and char-
acterized with a yellow pigment on sheep blood
agar. The bacterial growth requires minimum 24-48
hours of incubation, at 30-37°C (not at 42°C) and
5% CO, or ambient atmosphere. Bacterial growth
occurs nearly 48 hours on sheep blood agar (Smal-
ley et al., 1983; Yabuuchi et al., 1990; Ryan and Ad-
ley, 2010; Tai and Velayuthan, 2014; Tille, 2014).

S. paucimobilis is rarely isolated from human
materials and has a limited role as a causative agent.
Because it is rarely encountered in clinical settings
there is limited information about its epidemiolo-
gy and ability to cause human infection. According
to recent literature, although S. paucimobilis has
minor clinical importance immune-compromised
patients, diabetes mellitus and alcoholism are
considerable risk factors for primary bacteremia.
Infection, especially in immune compromised pa-
tients, can lead to septic shock (Tille, 2014) . S.
paucimobilis has been isolated from many clinical
specimens such as wound infections (brain abscess,
splenic abscess, leg ulcer), urine, vaginal, cervi-
cal samples, blood cultures and cerebrospinal flu-
id (CSF). In the literature, there are a few report-
ed cases of meningitis caused by S. paucimobilis
(Ryan and Adley, 2010; Tai and Velayuthan, 2014;
Tille, 2014) . In this study, we describe an unusual
case of S. paucimobilis meningitis in a patient with
ventriculoperitoneal shunt. This case is reported to
emphasize that S. paucimobilis should be kept in
mind as a nosocomial infectious agent and the in-
fections should be treated according to the suscep-
tibility test results.

Case Presentation

A 13-year-old girl was brought to the emer-
gency room with complaints of fever and headache
for two days. She had had ventriculoperitoneal
(VP) shunt following posterior fossa tumor surgery
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10 years before. Upon physical examination, the
patient was uncomfortable and had 39°C body tem-
perature. Laboratory results were as follows: he-
moglobin, 12.6 g/dL; leukocyte count, 18 800/mm?
(%76 neutrophil); platelet count, 179 000/mm?;
and C-reactive protein, 34 mg/dL. The patient was
prediagnosed with meningitis and CSF sample was
taken before the empirical vancomycin and mer-
openem treatment. Shunt was removed, CSF was
drained externally. On different days, triplicated
CSF samples were sent to the Microbiology labora-
tory and inoculated on to 5% sheep blood agar and
Eosin-Methylene Blue agar (bioMérieux, France).
After 24-48 hours of incubation at 37°C, yellow
pigmented, slow growing, catalase and oxidase pos-
itive, urease and indol negative Gram-negative ba-
cilli grew on media. The same bacteria were isolat-
ed in all three samples. The isolates were identified
as S. paucimobilis using the VITEK 2 (Biomerieux,
France) automated system. Antimicrobial suscepti-
bility test was carried out with VITEK 2 automated
system and the results were evaluated according to
the European Committee on Antimicrobial Suscep-
tibility Testing (EUCAST) break point for Pseu-
domonas sp (EUCAST, 2016). The bacteria were
susceptible to imipenem (MIC 2 pg/mL), colistin
(MIC< 0.5 pg/mL), levofloxacin (MIC 0.5 pg/mL),
meropenem (MIC 0.5 pg/mL) and cefepime (MIC
8 ug/mL). Although the patient was being treated in
the clinic, in the third week CSF culture reproduc-
tion continued with S. paucimobilis. Levofloxacin
was added to the treatment, two weeks after CSF
sterilization. Shunt revision was performed again.
The patient was treated successfully with appropri-
ate antibiotic treatment. Therefore, we present this
unusual case of VP shunt infection with S. pauci-
mobilis.

Discussion

S. paucimobilis was first described in 1977
as Pseudomonas paucimobilis and was changed
in the 1990s to its recent name (Yabuuchi et al.,
1990). Bacteria can be found in soil and water but
can proliferate in distilled water, hemodialysis flu-



ids and sterile drug solutions. So it can cause both
community-acquired and nosocomial infections. S.
paucimobilis has minor clinical significance and
its virulance is low so the bacterium is usually not
checked in routine hospital analysis, but it may be
clinically important for immuno-compromised pa-
tients, diabetes mellitus, post operative and noso-
comial infection (Tille, 2014). Therefore, it should
be considered as a causative agent alternative to
the Pseudomonas, Stenotrophomonas and Burk-
holderia species for these patients (Ryan and Ad-
ley, 2010; Tille, 2014).

Recently, there have been many studies about
this bacterium, which show that the importance of
S. paucimobilis has increased over the years (Mar-
agakis et al., 2009; Ryan and Adley, 2010; Deve-
ci et al., 2017). Bacteraemia, ventilator-associated
pneumonia, myositis, peritonitis, postoperative
postoperative endophthalmitis and catheter-related
infections have been reported in literature (Ryan
and Adley, 2010; Tille, 2014). But meningitis
caused by S. paucimobilis have been reported only
in a few case (Hajirousou et al., 1979; Tai and Ve-
layuthan, 2014; Bolen et al., 2015; Deveci et al.,
2017). Ryan et al. (2010) have evaluated 240 case
reports published about S. paucimobilis and have
discovered 52 different cases of infection relating
to the presence of S. paucimobilis. In the study, they
reported 20 cases of bacteraemia/sepsis, five cases
of peritonitis, three cases of pneumonia, three cas-
es of urinary tract infection and the others in only
one case. In our country, Erdem et al. (2010) have
reported a case of surgical-site surgical-site infec-
tion owing to S. paucimobilis. Basoglu et al. (2013)
isolated 11 S. paucimobilis strains from tracheal se-
cretion samples (7), urine (2), wound (1) and blood
culture (1). Bulut et al. (2008) reported a case of
hospital acquired bloodstream infection caused by
S. paucimobilis.

In the literature, Hajiroussou et al. (1979) first
reported a case of meningitis in a 39-year-old pa-
tient, caused by P. paucimobilis (recently S. pauci-
mobilis), and since that time there have been a few
cases of meningitis caused by S. paucimobilis (Tai
and Velayuthan, 2014; Bolen et al., 2015; Deveci et
al.,2017). Deveci et al. (2017) have reported a case
of community-acquired S. paucimobilis meningi-
tis in an adolescent patient. The study was the first
case of adolescent meningitis caused by S. pauci-
mobilis. Tai and Velayuthan (2014) have reported
S. paucimobilis meningitis in a 31-year-old farmer
who was working in soil and had a wound in the
leg. They reported that the bacteria entered his body
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through the wound resulting in bacteraemia and lat-
er meningitis. In another study, Bolen ef al. (2015)
presented the case of S. paucimobilis meningitis in
an immuno-compromised patient, which was also
the first reported case of ventriculitis caused by this
bacterium. In this study, we describe an unusual
case of S. paucimobilis meningitis in a 13-years old
patient with ventriculoperitoneal shunt.

As yet, there is no standard procedure for an-
tibiotic susceptibility of S. paucimobilis. Based on
in vitro susceptibility studies, case specific therapy
indication was required, because antibiotic resist-
ance is reported differently in many articles (Fink,
2009). In some studies antibiotic resistance of S.
paucimobilis is reported according to EUCAST
breakpoint breakpoint for Pseudomonas (Deveci
et al., 2017). In our study, we evaluated antibiot-
ic resistance according to EUCAST Pseudomonas
break-point breakpoint (EUCAST, 2016). This case
is reported to emphasize that S.paucimobilis should
be kept in mind as a nosocomial infectious agent
and the infections should be treated according to
the sensitivity test results.
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