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SERO-EFIDEMIOLOGICAL EVALUATION OF CLONAL DIVERSITY AND
ANTIMICROBIAL SUSCEPTIBILITY PATTERNS AMONG NEISSERIA MENINGITIDIS
ISOLATES FROM EFIDEMIC CASES IN JIGAWA STATE, NIGERIA

*Uwalk, Awikws; Iwalolum, Remsiiele’; Bodare, Olsremwajn'; Glmidegesin, Yemd';
Oyamugs, Bant', Ariye, Fatel',

1Cemtral Public Fcalth Laheratory P.MUB. 2038 Yoha —Lages. Nigeris., &
Deparimnat of Pachesnistry Lages State University PALE. 1007, Apopss— Lages Nigesia.

*Corvespemdence t» Unkh, AU Federnl Ministry of Heaith National AIDS & 5Tz Control Programeme Edo House (2nd Flood) 75 Ralph

ABSTRACT

A total of 33 Neksseria culture-positive crrchrospinnl finid (CSF) samples from apparestly Sl patioats
during » meningoceccal outhresk in Jgawe Stnte, Nigeria weve subjecied t» serogroup, sereiype identifications
schemes using agyiutinntion and det blet techylques.  Amtiblotic susceptibility pattcrns of the recovered Noievoris
mewingifidly iselates were sho detsymined
Seventeen (S31.5%), § (24.2%), 3 (.1%) and 5 (15.2%) of the Nelsserin inslntes belouged o A, B, C sand WI3S
seregroups. Wiltowm (N meningitides A= % B= 2; C =3 WIS = 3) were of sevoiype 2a, while 4 dbsthact
seresublypes: P15, 2 (37.6%), PLY (6.0%), F1. 14 (6.0%) and IPL.7, 1(15.2'%) wero found somng 28 cowcs.

The preportins of serogreup A — sssecinlvd cases, seratyppe 2n and sevesabiype P.15, 2 were siguiicsat (I < &085)
compated e other relsicd parssiers. While soquisitien of meningecsccal disease was neither age 2or sex
dependent (F > 8.05).

Multiiscs coxyme cloctrophorvtic typing ferther siratified the W3S isclstes a0 members of the ET-37 complex.

Five (15.2%), 6 (12.2%) and 7 (11.2%) of the 33 culinre-positive isclutes displayed vesistamoe %0 ampicillin snd
chiorsmpebaicol

and intermedinte resistance fo penicillin
Resistamct paiiein charscierization farther revesiod sonoresistance o

(TMP) by

trimethoprim-euiphamethanele
20 balstes snd multiresistance with equal predominance (2 each) of patterns: Pem AmpCWTMP, PeaAnpTMP,

AmpTMP covering ofl the

STOETonps.
Three of the five W13, § of 17 A snd 1 of 3 C scrogrowps were B-Isctamane podtive, whille enzyme expression was

not ehoerved among the B iselates.

Key werds:  Neiewria mondagiidis soregroup, scrotype, scresshbtype, satiblotic susceptibility, Nigeria.

INTRODUCTION

Meningoooceal  disease  camsed by
Neisseria meningitidis sexogroups A, B, C, Y and
lately W135 renaing a public hesith burden and
significant cauge of morbidity and mortality in
{1, 2). World Health Orgamizstion estimates
indicate that there are 300,000 cascs and 30,000
(3). Populations within the Sahel region south of

Sahara bear the heavier burden of meningococcal
disease a8 they experiemce periodic epidemics,
fatality rates comparod to noa-Sahel scttings (4).
The northern Nigeria i within the Africa
epidamics since 19605 (5). The wubseqment
control measmes, which imchwod masg or
selective vaccination with serogroup A and later
bivalent AC vaccines as well as chemotherapy
with chloramphenicol, crystal pemicillin with or
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As more facts unfold
the actiology of hapman cancer, it will- become
clear that viral vaccines may play a major role in
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their preveation, Cancer is now believed to be am
accidental side effect of viral replication strategies
{1). Fiftcen percent (15%) of all human cancers
ar¢ 5o far cstablished to be cawsed by viruses.
Table | shows the list of human neoplasia and the
associated vimses,

Viral actiology
Hepatitis B virus (HBV)

EBV, HIV is an enhancing facior

EBV

Herpes Simplex Vives (HSV-2)

HPV tapes 16 and I8

HPYV

‘Fhwman T-Lymphocytic viras type 1 (HTLV-1)

.| Human Herpes Viras 8 (HHV-8)

Simise virus 40 (SVAQ) _

Sv4

SV40

sach as HBY, Polio and HPV wvaccines may
become msefal in the prevention sad control of
certain hoanan cancess (4).

The articic on Prions and Prion Discases give a
detailed yeview of the discases resulting from vival
persistence.
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without ampicillin were found cffective in
reducing cases by 55 ~ 80% and deaths by 40
100% in their fixgt two decades of usc covering
over 10 northern siates including Jigawa, Kano,
Katsina, Banchi, Kadena, Sokoto, and Bommo (6).
Ciucs that these control measures have declined in
efficacy in northern Nigeria and  vequire
optimization have cmanated from the resurgenco
of epidemic Neiszeria meningitis in 1996 with aa
overall caso-fistality rate of 10.7% and which has
remained umabated in the last 10 years (6).
Insiead, the cpidemic is chuacterized by
cxpansion, increased frequency of cases and
higher fatalities (7, 8). Case-futality rates (CFR)
of 11 — 25% have been reported (9) in receat
nworthemn epidemics and data collected from owr
clinical surveillance duwring the 2003 epidemic in
Jigawa state revealed 133 deaths from 230 cases,
indicating a CFR of 57.8% (napublished),

Although, capeolar aatigenic profile data of
circulsling Neisseria meningitidis strains in the
couniry are lacking, the cificacy of the bivalent
AC vaccine from 1979 grior o the 1996
epidemics provides & strong suppot for the
predominance of serogroupe A and C as
cpidemics strsins in the conntry.

However, the fal evolution of meningnooccal
discase in other susceptible popwiations of Africa
has witnessed the involvement of acw straing and
scrogroups as cpidemic agesats, For instance,
sevogroup W135 and its clonslly divergent strsins
have now weplaced or predominsie other
serogroups as actiologies of memingocoocal
epidemics i Cameroun (10), Niger (11), Scicgal
(12), Burkina Faso (13) and Eikiopia (14) caasing
. 16 of . .
associated deaths, reduced cfficacy of AC vaccine
and increased sumber of omitiple dreg

- susceptibility patseras of Neisseria meningitidis in

some of these arcas have enabled optimization of
imerventions with vaccines and antibiotics to

achieve improved
efficacies as outcomes (12, 15). Thesc
possibilitics heve not been explored in Nigenia,

whese rmports have also  shown that
meningococcal discase smveillance s  pom-
coutimeous aad vaccination is poody timed in
most parts of nosthern Nigesia (6). The present
stady evaluates serogroup diversity of epidemic
cerebrospinal Bluid  isolaes of Neisterio
meningitis in Jigawa stae, Nigezia  The
cxpression of p-lactamxse enzymes and in vitro
responses of these isolates %0 various antibiotics
were also deternsined.

MATERIALS AND METHODS
Patients and Ssuple Colicction
Cercbrospinal fiwid (CSF) samples were collected
of meningitis (c.g fever and chills, headache, stiff
efc) at primary health carc facifities in 4 Local
Govermment ateas of Jigawa Stae during a
meningncoccal cuthreak in Febwotey and Masch,
2003. Swrveillanco data at the time of this study
indicated 230 cases and 133 deaths, produciag a
casc fatality rate (CFR) of 57.8% that was higher
than the CFRs reported from previous epidemics
in northern Nigeria (3).  Socio-demographic data
of each putient such as age, sex, haij travel or
using a structeved qucstionnaire.

Neisseria moningitidis tsokates

A tond of thirtythree (33) culwe positive
Neisseria meningitidis isolates recovered from 45
cerebrospinal flwid (CSF) sample (0.5ml) was
inocelinted into Trans-Jaolmed medivm (15mi)



supplemented with 1% VON  (vancomycin,
collstin: suiphate and nystain) acoording 10 Ajelio
et ol (1984)16), then trmusported o Cemiral
Public Heaslth Laboratory (CPHL), Lagos for
Cultures in T-1 bottics were sub-cultured oo
chocolate agar piates and incubated ot 37°C foe
24h in 5% O0; amospbere. The smspocted
isolates in single colonics were further subjected
to oxidwe reaction, o-pitrophcayl-B-D-
galactopyranoside test, supgar fermentation (17)
and B — Inctamase dest (18) for confinnation as
with cooflocnt growth patterns were used for
DNA extraction and fingerprinting.

Sexvlogy

The isolated N mmingitis staing were
serogrowped by slide agglhutination assay ssing V.
meningitidis aggintingtion sera fir A, B, C, Y, and
W135 (Mwrex Diagaostic, Dastford, UK). The
isolntes were serotyped and serosublyped by dot
blot amalysis of whole ocll suspension
immobilized on nitrocellulose paper sirips and
used to react with monocloas] satibodics againat
scrotypes 1. 2a, 2b, 4 and 14 and those agaivat the
following serosubtypes: (1.2), (PLS, 2), (PL4),
(PL.35), (P1.5), (1.6), (PL.135), (P1.16), (PL7.1) &
Norwegian Institote of Poblic Health, Oslo,
Norway. The monoclonal antibodies wsed wore
ditated 1:4000 to 1:32,000 with 3% bovine gernm
albumin in phosphate buffer salios (PBS, pH 7.
4), which served as blocking buffer. Afier an
overnight incobation af ambient tcmperatime,
strips were washed theice with PBS and further
incubatod for 2h with goat anti-mwuse IgG
cosjugated to per-oxidase (1:4000) (Sigma, USA).
The strips were spbscquently developed with the

subatrate 3-amino-9-cthyl-carbazole and frydrogen
per-oxidase (19).

Eiectrapheretic typing of Neisseria sewingitidis
W13S iselates

Isolates identified as Neisseria meningitidis W135
and closally confimed by DNA fingerprinting
(21, 22) were subjected to Mupltilocos cazymes
clectrophoretic mobility and defined as =
clectropharctic  type  (ET). Standad N
meningitidis W133 sirgins from Saudi-Arsbia and
Norway were usod as controls,

Antiicrebisl susceptibility testing

The response of the N, meningitidis inolates to
ninc antibiotic discs: chioramphenicol (104g),
ciprofioxacin (1ug), cefotaxime (Spg) cefiriaxone
(30pg), amplicillin (2pg) tewracycline (10ug),
rfampin  2pg), penkilie G QU) and
trimethoprim  selfsmenthoxazole (Wpg) from
Oxoid, Basingstoke, UK was iavestigated in vitro
by disk diffosion assay om Iso-Sentitest agar
(Oxoid, Basingstoke, UK). Mininsum inhibitory
concentrations (MICs) were determiined wsing B-
test strips on Muclier-Histon agar (Oxoid,
Bagingstoke, Uk). Both tedia were
supplomented with 5% whole horse blood and
poured at 25mi per 90-mn platcs.

In both methods, suspensions of 4 colomies from
overnight plated caltures of each of the isolates in
nosmal saline (0.85% NayCl) standardized to 103
CFU/ml (0.5 McFarisnd standard) bacterial
sospensions were prepared and inoculated onso
the plases using a sierile cotioa swab to achieve a
cosslucst growth. The standand antibiotic disc (4
per platc) and E-Test strips (AB Biodisk, Sweden)
(2 per plate) wore then mounted on the plates with
stegile foroeps within 15 min of inoculation. The
E-test strips comtain antibiotics in multiples of



ranging from 0.007 to 2pg/ml for penicillin G,
ampicillin and rifxmpin; 0.0003 to 0.03 pg/ml for
cefotaxime; 0.0007 to 0.06 pg/mi for cefiriaxonc
and 0.0003 to 0.012 pg/ml for ciprofloxacin. The
inoculated plates were incubated for 18h in 5%
CO, m37°C.

defined as the lowest antibiotic concendration at
which no visible growth of an isolatc occutred.
Antibiotic sesceptibility level classification of the
isolsted N.  meningitides stins based on
determined acconding 40  British  Socicty
Antimicrobial Chemotherapy guidelines (24) aad
breakpoinis defined by the National comamittee on
Clinical Laborstory Standads for MNeisseria
gonorvhoneoce (25). Stomdwd straing of E. colf
ATCC 25922 and N. meningitidis A ATCC 13077
were respectively wsed as controls,

Statistical analysis

Data on isolaic and case rates of the isolated M.
meningitidis serogroups were expaessed in
percentages and disparity between data based on
age and scrogroup was analyzed using the
STATISTICAL program of EPIINFQ version
2002 0 obtain chilequares (x°) valees with
Mantel-Hacaszel modification. A probability (P)
values less than 0.05 was considercd to be
sigunificast

RESULYS

A il of fosty-five CSF samples from climical
cases of epidemic meningitis (male 57.8% versus
female, 42.2%; P > 0.05) were cultured and 33
yiclded positive bacterioscopic resaits, which was
neither sex nor age dependent (57.6 vs. 42.4%, P>
0.05). ‘Thinty-seven (82.2%) of these patients

weze not hajj pilgrims, while 35.6% had contact
history with hajj pilgrims. The percemtage of
paticnis with & single dose vaccination history was
found t0 be 13 (28.9%) (Tablel). The isolated N
meningitidis strains belonged to serogroups A
(=17), B (#=3), C (o=8), and W135 (2=5) with
proportion of A (51.5%) sigaificantly higher than
those of other serogrovps (P<0.05) (Tablo 2).
Distribution of these isolates by age, showed their
occurrence in all age but with incidence highest
among the 0-5 year olds (12, 36.4%) and lowest in
patients aged 3> 30 years (4, 12.1%) (Table 3).
The resuls presented in Table 4 shows that
Neisseria meningitidis serptype 2a oocutred most
frequently with am incidence rate of 48.5%
compared 0 18.2% due w sexptype 4 (0.0%)
33.3% non-typable cases (P=0.13).

Serosubtype profiling of the isolstes firther
revealed 19 (57.6%) P1.5,2 strains, 5 (15.29%)
cack of P1.7,1 and NT strains and 2 (6.0%) each
of P1L14 and P19 suminse with P15, 2
sigaificanily (P<0.05) occurring mosily compared
to other serosublypes (Table 5).

Multiloces cnzymes clectrophoresis and DNA
fingerprinting forther indicated thet the WI3S
isolates are members of the clectrophoretic type
37 clomal complex (ET-37) with two of the strains
eliciting two bands mot found in the Notwegian
and Samdi-Arabia igolstes (Table 6). Five (152%),
6 (18.2%) and T (21.2%) of the 33 culwe -
positive  isolates displayed resistance to
ampicilliin and chioramphenicol and intermediate
resistance to penmicillin (Table 7). Resistance
paitern charactesization further sevealed mono-
resistance  to  tristivoprim-solphamethazole
(TMP) by 20 isolates and mxalti-resistance with
oqual predominance (2 each) of pattemns:



Pen'AmpChITMP, PenAmTMP, AmpTMP (353 vs. 64.7%) and C (125 vs. 87.5%)

covering all the serogroups (Table 3). respectively.

Sirstification of the isolated Neisseria Three of five WI35 sirains were f-lactamase
meningitidis sevogroups based om f-Lactamase positive, while cwyme cxpression was naot
expwession revealed significancs (P<0.05) for A observod among the B isolates (Figwre 1).

Table 1. Socio-Demographic cheracteristics of clinical cases with mesingococsl infections during 2003

epidemnic in Jigawa State, Nigeria.

Parameiers Owdcoine
Sempie size n (%) 45(100)
Sex

Male 26(57.8)"
Female 9%42.2)
Age 1age (mosn age) in years

Male 0.5-34(14.01 86)
Femalc 3 -38(143 +9.5)
Caltural positive males 3 (%)

Males 19 (57.6)°
Females 4(42.2)
Tokal 33 (100)
Haji Travel n (%)

Yes 8(17.8)
No 37 (82.2)"
Pidgrims contact histery a (%)

Yes 16 (35.6)
Unknown 29(64.9)°
Vaccination History

One 13 (28.9)
None 2L

Data are presested as mpmber (%) and mean + SD. mmmmwwm
square (1°) statistics with Mantel-Haensael modification.
Disparity between the mean ages was analyzod by stadent’s t-4est. P< .05 was considered significant. P<

0.05; *P>0.05.



Tablc 2. Sero-group analysis of Neisseria meningitidis isolates recovered from CSF coltures during a 2003
meningococcal cutbweak in Sigawa siate, Nigesia,

Serogrowp N (%) ¥ (Masstel-Hacnsoel) P

17 (519 - .

3(0.0) 3.9 20X10*

8(24.2) 51 0.02%
w135 5(15.2) 9.7 19x10°
Total 33 (100) - -

x* (Mantel-Haeszel) =0.06; P = 0.8 (scro-group A vs other scrogroups combined RR = 1,06 (0.66< RR >
1.72)

N (%) = Number (perocatage) of cases.

The mumber of N. meningitidis secogroup A chses compared lo other scrogroups individeally or in
combimation was analyzed using 3 statistics with Mantel-Hacuszel modification. RR = Relative risk at 95%
confidence limsits. *P < 0.05.

Table 3. Age Distribation of Neisseria meningitidis serogroups recovered from CSF coltures duriag a 2003
meningococcal cutbreak in figawa state, Nigeria,

Serogroups (N = 33)
Agx group () A B c wi3s Incidence (%)
0-5 8 0 3 1 12 (36.4)
6-12 3 I 2 1 7Q21.2)
13-19 2 1 1 1 5(15.15)
20 -29 2 p 1 2 5¢15.15)
>30 2 ' 1 0 4(12.1)

'NOTR: Figeees in parexthescs are parcentage ¢f the total mmmber of calinre positive cases. (N = 33),
Table 4. Serotyping of the recovered epidemic Neisseria meningitidis isolates in Jigawa state, Nigevia in
2003.



Sevogrenp

Serotype A ‘B C w13s Total P
23 8 2 3 3 16 (48.5) -

4 3 1 2 0 6(18.2) 0.09
NT 6 0 3 2 11333) 0.13

Data are presented as number of cases with percentages in parcnthescs. Disparity between percentages was
analyzod by 3* - test with Mantel-Haeszed modofication.

P = Exact probability value (Serotype 2a vs Serotype 4 or NT). NT = Noutypahle.

Table 5. Serosubtyping of the recovered epidenic Neisseria meningitidis isolates in Figawa stae, Nigeria in
2003.

Suonﬂys;w A B C w135 Total P

PL 52 9 1 4 s 19(57.6) -

PL71 3 ] 2 ] 5(152) 38x10?
PL 4 1 1 0 0 2(6.0) 8 X 10°
P9 1 1 0 0 2(6.0) $X10°
NT 3 0 2 ] 5(15.2) 3X 1ot

Data are presented a3 number of cascs with peroentages in parestheses. Disparity betwoen peroentages was
analyzed by % — test with Manicl-Haeszel modofication.

P = Exact probability valne (PL. 5,2 vs other serosubtypes or NT). NT = Noatypable.

Table 6. Sorctyping, sublyping and cosapaative analysis of Neisseria meningitidis W135 isolstes from
Nigeria.



Code Serotype  Smbtype  Clomal complex

Samdi- Arabin Norway

Yigawa - 005 2 PL2,S ET-37 + ?
Jigawa - 013 2a PL2,5 ET-37 - .
Jigawa - 016 PL2,S ET-37 + -
Jigawa — 019 PL2,S ET-37 + -
Jigawa - 021 PL2,5 ET-37 - ;

NT = noa-typable, PFGE@ = Pulc ~fieki gel chectrophoresis banding pettern interpretation and comperison
with Saudi Arabia and Norwegian N, meningitidis W135 isolates.

+=W¢' i

- = Distirmishabd

7= Unclear

Table 7. Antibiotic registance patterms of the recovered Neisveria meningitidis sevogroups dwing a 2003
memingoooocal outbreak in Jigawa state, Nigeria.
Neisseria meningitidis Resistance pattcras™ Freqoency#
Serogroup A Pen' Awp Chl TMP
Pen' Amp TMP
Amp TMP
™P
Serogroup B Per’ AmpTMP
T™P
Serogroup C Chi TMP
Am TMP
™P
Serogroup W35 en' AmpTMP
Pea' Amp Chi
Amp TMP
™P
Intermediate; Pen = Penicillin; Amp = Ampiciflin; TMP = Trimethoprim suimethoxazole;
Chl = Chloramphenicol; RR = Relative rick; P < 0.05 = significant; “Antibjotic resistance pattemn was based
on in vitro respose of the isolates to the antibiotics tested by disk diffasion assay.
*Number (%) of isolates with multiple antibiotic resistance phenotype = 13 (39.4); P=0,09.
RR = 0.65 (0.39 <RI>> 1.08)] at 95% confidence fimit,

- e b
(]

o b e e W b e b e
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Table 8. Minimom Inkibitory Concentrations (MIC) of amtibiotics against the recovered Neisseria
meningitidis sevogroups during a 2003 meningococcal outhresk in Jigawa State, Nigeris.

MIC (jg/mi)
Amtibiotics Range 5% 9% S I R
A Sevegresp (w=17)
*Penicillin G 0.06 -0.75 025 050 13(76.5) 4235 0
® Ampicillin 0.06>1 025 075  12(706) 0 5(294)
Cefotaxime 000300615 0003 0007 17 (100) 0 0
Ceftiaxonc 0003-0.007 0003 0.007 17 (100) 0 o
“Chlocamphenical 025-2 025 0312 15882 o 2(11.8)
™ 128> 256 2% >256 O 0 17 (100)
Cigrofloxain <Q002—-0004 0002 0004 17(100) 0 0
Sevegrosp B (n=3)
*Penicillin G 0.06-0.5 012 025 2(667N 1(333) 0
* Ampicillin 006> 1 025 050 2667 0 1(333)
Cefotaxime <0003-0007 0003 0007 3(100) 0 0
Ceftiaxone 0.003-0007 0003 0007 3(100) 0 0
“Chioramghenicol 025-0512 025 0512 3(100) 0 0
T™P 64-256 122 25 0O 0 3 (100)
Cipeofoxsin <0.002-0.004 <0002 0004 3(100) 0 0
Sevegreup C (n8)
*Penicillin G <0.06 <006 006 8(100) 0 0
b Ampicillin 0.06 -0.25 006 012 6 (79 2(25) 0
Cefotaxime <0003-0015 0003 0007 8(100) 0 0
Ceftiaxonc 0003-0007 0003 0007 8(100) 0 0
“Chloramphcaicol 0.12-2 025 0512 7(815) 0 12 (12.5)
TMP 128> 256 25 >25 0O 0 17 (100)
Ciprofloxain <0002-0004 0002 0004 B(100) 0 0
Serogroap WIS
*Penicillin G 0.06 -0.75 025 050 3(60) 2 (40) 0
®Ampicillin 0.06>1 05 >1 100 2(40) 2 (40)
Cefotaxime <0003-0015 0003 0007 $(100) ] 0
Ceftiaxonc 00070015 0003 0007 S(100) 0 0
“Chioamphenicol 0.25-4 625 2 3 (60) 0 2(40)
T™P 128 > 256 2% >25% 0 0 5 (100)
Ciprofioxain <0002-0.004 0002 0004 5(100) 0 0

MIC = Mininmam Inhibitory Concentrations; &Lk-mmmhnmmﬁgmh
' repuesent peroeniage of cases per serogroup. * Total peniciflin inserapeciinte cases = 7/33 (21.2%);

ampiciltin resistant cases = 6/33 (18.2%); “Total chioramphenicol resistwt cases = 5733 (18.2%).
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Figure 1. Paclomase sxpraswion. by Melsswris meaingilicle isniales recovered from CSF samples of patients
dining a 2003 meningococtel oulbraak in Jigawa Stele, Nigeria. Figuwes in parendheses indicale perceninge of
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DISCUSSION

Neisseria meningitis outbreaks bave sobatantiglly
become A canse for hospitalization with increasing
fatalities i northern Nigeria where 15 - 20% of 26
million people arc affected (9.14). The present
sindy has revealed the cootribotion of N
meningitidis scrogromps B and W133$ to epidemics
in Jigawa state with 2 popaiation close to 3 miflion
people (9). Previous epidemiologic reports in
notthers  Nigeria have mostly  implicated
scrogroups A and C as aetiologic agenis (6, 25).
While sexogroups B strains are mostly recovered
from nasopharyngeal, vagioal and aeat swab
caltures among camicrs in casicrn, western and
northern Nigeria (26). Odughemi ef al (27) only
reposted serogroap W135 as a nasopharyngeal
isolstc among school children cariers in Ljede,
Lagos.

i1

Mecanwhile, N. meningitidis scrogroups B and
W135 ag cpidemic pathogens have bees reposted
in several African conntrics within the meningitis
belt. Taha ef al (11) reported equal prevalesce of
scrogroups Wi35 and A smong meningitis cases
occumring at the end of 2001 epidemics in Burkiim
Faso and Niger where 1,813 deaths from 13,039
cases and 595 desths friom 7906 cascs were
respectively recorded.  Simitaly in Gesubin, a
stndy conducted between 1990 — 1996 showed that
6 of the 14 N. meningitidis isolates recovered were
of scrogroup W135 (12). The scrogroup B isolates
bave also been identified as epidemic strains
during epidemics in Cameroun (10), Seaegal (13),
Tunisia (28) and reccatly in Bgypt (29).

Abhough the B and W13$ scrogroups identified in
this stady did 8ot occur oqually as serogroup A,
their cmergence has tremendous public health
implications. Firstly, we fonnd our W135 siraing



similar 80 clones responsible for 2000 aad 2001
epidemics in Ssudi Arabia, Niger and the Gambia
{30, 11, 12) since they belong to the clonal ET-37
complex. They also show diversity by scrotyping
similar t0 previous findings (31).  Secomdly,
scrogroup B-associated deaths have been fouad 1o
ocour frequently in  sporsdic, endemic and
epidemic cages in the USA and Brazil (32,33).
Funthermore, there is algo a strong possibility the
meningococcal diseases comsed by serogroups A
and C has undergone significant evolution in the
simdy area. This is duc to the obscrved display of
antigenic heterogencity by our isolates, which
elicited 2 - 4 distinct subtypes comprising the
predomdinat P15, 2 and other antigenic
determinaets Gt have not bees reported in
northern Nigeria The laster, 4:P1.9 have also been
found to coatribute 10 mesingococeal outbreaks in
the neighouring West Afiican coundrics such as
Cameroon, Senegal and Niger (10,34, 11).

The isolation of N. meningitidis strains in all the
mates in age groups 0-5 years and > 30 yoms
carry the greatest risk, whilc other age groups anc
also sasceptible to of meningococcal mendingitis in
the study area  Our observations are in
comsonamce with previoas epidemiologic reports in
African meningitis belt (5,6,8). Our resulis have
also provided a stromg indication that the age
pathern of memimgococcal meningitis in northem
Nigerin has not changed since the recurrence of
cpidemics in 1996. An ¢pidemiologic smrvey by
Blakebrough ef ol (3) had previonsly reported
chilleen as fiequently the first commier of
meningococc in northern Nigeria howacholds and
Hassan-King and Grecawood (35) sevealed
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cariage and invasive strains of Neisseria
meningitidis serogroups A. The latter indicates the
possible usc of meniagococcal camiage as a
predictor of an cpidemic in a northern Nigerian
Community, A further sapport to this possibility is
the observed disparity in carriage mte between
Bormu, an epidemic prone arca and Asambra, a
non-meningococcal epidemic zome in  Nigeria
veported by Gugnani and Uganabo (26). The high
nwmber of cases i <5 year old may be related to
the well-docmmented rolcs played by pre-school
children in the establiskinent of endemicity of N.
meningitidis in discane susceptible populations
(36). Lces of transpaccmaent antibodies from 8
weeks of postnatal life, school attendasce,
body costacts in caupe, prisons and smong people
implicated as factors of susceptibility to
menpingocoocal  infections in mest  affecied
populations including morthern Nigeria (32, 33,37,
38).

Contacts with clinical cases of WI3S
meningotoceal disease and asymptomatic camiers
have been found o play a siguificant in the spread
and intemsification of cpidemics (39). This
possibility may also cxist of now cmerging in
northern Nigeria, since in this 35.6% of cases from
foomd. Meanwhile, sympeomatic meningocoocal
infections 2 medical emergeacy and (s requires
Diagnosis, which is primarily based on
bectericacopy may fail due to low bacterial count
in coltorc, limited sample sources and imitiad
sntibiotic nse. In the work of Antignac ef af (40)
10 out of 29 samples cubtured and subjected to






Roscatein et af (32) observed disparity in culture
positivity by CSF, picaral fiuid, blood and
masopharynx when used as samople sowrces. It is
thercfore not surprising that 33 of the 45 CSFP
samples amalyzed in this study were culturc
positive. The non-reliznce on one sample sousce
and the use of molecular methods of diagnosis
based on species and serotype DNA and capsular
usefil im optimizing detection of meningococei in
instituting treatment with better prognosis (40, 41).
That some of our isolaics were mmltideug resistant
displaying  nom-susceptibility 0 peniciltin,
chloramphenicol may not be vocomected with
indiscriminate wne of these antibiotics in the study
arca. In most Nigerian hospitals and commumnity
cotrimoxazole and chlorumphenicol are among the
commonly dispensed and sold antibiotics (42).
The cmpiricol wse and abuse of these drags have
been found a8 the driving force for the spread and
endemicity of multidrag resistant mesingococcal
discases (43). In a few of the neighbouring states
where swrveillance of memingitis have been
ooiducwed, 30 - 60% nresistant cases 1o
cotrimocazale, 20 -~ 40% wesisnl cases to
ampicillin and chiormphenicol and 10 - 32% of
N. meningitidis showing reduced susceptibility 1o
penicillin were reported (Angyo and Okpch, 1998;
Emcle et al, 1999; Guagnani and Uganabo, 1989).
Whether the in vitro susceptibility resolt would
corrclate to the clinical cfficacy of these antibiotics
remning grossly unciear. Akpede ef ol (46)
reporied only 2 cases of treatment failwe in
patients whose isolates displayed e viko
resistance 10 chioramphenicol. Nevertheless, the
drog resistant patterns found in our isolates
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conmote an increased trend of antibiotics resistance
by Neitseria meningitidis sirsinx in Jigawa amd
informs the need 0 modify asti-meningococcal
drag policy in the area. In areas where ditug switch
o thind - generation cophalocporing for
meningococes] disease management has been
effected owing to endemicity of strains with pen
treatment ontcomes have beem obecrved (47).
Thexefore, thexe is a strong possibility of obtaining
sitaila clinical ontonme im Jigawa sinee nome of
the isolates tested showed resistance to cefotaxime
a cefiviaxone. Furthermore, all the igolates were
susoeptible to ciprofioxacin, which agrees in toto
with previons feports on the resposse of African
Neizseria meningitidis to flmovoquinoloncs in vitro
and in vivo (5, 26, 27, 44, 45) conteary to necent
obgervations in Spain (48).

and cefotaxime have been found to attain clinically
achicvable comcentrations, 8 — 100 fold gremer
than their MICs in the CSF and elicit grester
t iidl  poncy  them scilti
intravenously at 30mg/kg per day to patieats with
bacterial meningitis (49, 50).

Stodics on the molecolar basis of penicillin
resistance have implicated aoguisition of altered
penA genc, which encodes the penicillin binding
protein — (PBP2) with polymosphism within the
peptidase loci (51). Expression of - Iactamase
enzymes as the basis of resistant to f-lactam dings
by seisscria has been reported in a very fow
mamber of isolates (40). In the present siudy, we
obscrved P-lactamase production among isolstes
that exhibited resistance to ampicillin  and
intermedinte resistance 0 penicillin in 2 manner
that was independent on scrogroup, serotype and



mediated by mutation, transformation and geactic
cxchange is often the basis for scrotype and
serosubtype  diversity | within @ Neisveria
meningitidis scrogroups and has beea found @ be
driven by dreg resistamce (40,51). This scenario is
crucial to the efficacy of meningococcal vaccine as
au epidomic prevention tool and a strategy for
conferring “hord” immenity in a2 sosceptiblc
popuiation (52). The northern Nigeria is an
cpidemic prome area amd multiple bouts of
meningitidis outbreak have been reported afier the
1996 epinode despite the imerventions with
vaccines. To the best of owr knowledge,
monovalent A and bivalent AC vaccines are the
two available vaccines in Nigeria. ‘The serogrowp,
serotype and scrosabiype profilcs of our isolates
provides a strong indication that cither of these
vaccine conld halt epidemics in Jigawa as reported
ia the 1980c and other Africsn conmtries where
cpidemics is solely coased by the A and C
serogroups (3, 6, 8, 53).

The isolation of WI135 serogroup in this study
further sugpests the need to employ other
coverage ancl greafer cfficacy. Such vaccines
include the ACYWI135S quadsivalent vaccine,
which is now being used in some African countrics
(1, 28, 29). Furthermore, the serosubiype diversity
obscrved among the A and C serogroups supports
the use of new gencration bivalent AC vaccines in
which the A and C capsular antigenic mixiore is
of tetanns toxoid to induce immmnologic memory
facked by previows vaccines (38, 32)
Administration of these vaccines in some countrics
within snd ontsidic Affica has beca found to halt
of infection m non-ismmnined pepulstion (ie
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‘herd”  imsnamity)  (52). Albough, the
immenogenicity and duration of proteclion of
these vaccines are still very low in children
compared to clder age gromps, their administration
in repeated doses every 2 — 4 years in the former
has been recommended (25).  The cmergence of
serogroup B strains ac an cpidemic agent in figawa
is a comse for concern from nmunization
viewpoimt. This is becanse the development of B
vaccine is still ongoing and a few climical trials
ocondocted on the vaccine have ussnimonsly
revealed its zero and very poor inavasiogenicity in
children and adols respectively (54). Owter
macwbeanc protein (OMP) and vesicles (OMV) arc
carrenily been exploited as vaccine candidwtes and
their constructs have been found eliciting IgG1 and
IgG3 protective immunity amoung volusteers in the
Netherisnds (38). In semmsry, the results of the
prescnt stndy have revesled changing ttend of
cpidenyic meningitis in Jigawa with the coacrgence
of scrogmoups B and WI3S as agents of
meningococcal ontbresk in the state. Serotype and
scrosublype diversity exhibitod by these epidesnic
isolates warrant a continmous need @ optimize
antibody thetapics against meningitis in all age
groups coupled with the introduction and use of
new mesingitis vaccines © magment the cxisting
oncs. These approaches would go a long way in
Neisseria meningitis in northern Nigeria.
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ABSTRACT

Alernaria is a polyphagus fungas that occars froquently on dead and decaying orgasic material and
is responsible for causing leaf spot discast, In Indian suboontinent, theve ave diffierent varieties of plants
showing antinicrobial and other modicinal properties which can be cmployed in plant disease managecst to
redoce the chemical Joad from the covirowment. The prescid investigation has been taken 0 evaluate the
effect of medicinal plant (leaf) extracts and their combination with fangicides (Carbendazim) agninst tadiat
growth of Alternaria solani.. The fangus was collected from infecied leaf spots of potado plant and grown in
PDA (potato dextroce agar) maodia. The water extracts of medicingl plands viz. Azadirachata indica (3%),
Calotrogis procera (3%), Nerium cleander (3%), Ocimum sanctum (3%) fongicide, carbendnzim (1%) and
their combinations were prepared. Oa the basis of results, the medicinal plant cxtracts Necas (3%4), Nerivm
(3%) adkded with carbendazim (1%4) showed maximmm inhibition of fenges (dfiernoria solani).

INTRODUCTION million toms of vegetables from 5.73 million

. s de i and hactares of land (4). Indian fanmers grow asbout
. . . 175 different types of vegetables. Among these,
integral past of Tadian cconomy. As largest private . v and canlif
m‘g m. m" mmmr N

. . acconnd for 60% of total production. It i
quarter of the nationsl GDP (Bureaw of Statistics), ] . )
e bt e b, ettt e
and is the backbone of agrodesed industry (). e toas o 131-193
Simce 1950, the productivity gained by nearly 3.3 by .
times in vegetables(2). Vegetables constitate an Tndia is the mas of b}
importart item of Maowan dict, vegetables are " i $245 mil of
ncheammofuum‘mﬂv‘iuMAhge tabb fly (10™ in the world) (6). Tndi
samber of vegrtables sre grown ia India. A strong Bles were scted to aad fresh
vegetabic sector will lead o cconomic growth . But now the of Tadia secs
theoughout the oountry. India is the largest great ies for " of I
producer of vegetables in the world (3), Surpassed other tables including & fresh
only by Chine. In 2002, Indis has prodaced 78.2 b and gheskins, Agricultue and its
19



allied sciences sim tn maximize the production of
planig for food fibers, building material, fuel and
some essentinl dregs etc. Variows groups of
pathogens (bacteria, fungi, viruses and insects) are
known o canse loases to agricaltural yicld allover
fhe world inchnding India. In India total loss duc
to pest, discases and weed is approximeicly 18%
of owr total production or Rs 5000 cromes snnalay
(7). There arc manyy methods being presenily used
for pest control as cultweal, biological, physical
and chemical ete.(8). Among theae the chemical
control has boen most usefol and widely adopted
sirategy and kas been yielding phenomenal results
in roducing the discase severity. Excess wse of
these chemicals resulled in degeadation of
accamudation of high amoumt of residucs in food
matesial and nnmaral resources, depoletion of
mmtrients in the sodl efc. Hesce, theve is a need of
Jjudicions uwsc of snch chemicals with soitable
alternatives which are cco-friendly and leave mo
residue and are thns safe for mankind, Amoug the
several methods availible to control pests, plant
based aliermative sitategy has been fouad to offer
promising results. Henoe, botanical pest control is
grining importance and recogaition as a possible
altermative and peactical method to  control
discases of many crop plants,

Potato, a vegetable crop is widely
adopted for cultivation in India. The potato has
been cultivated im Imclia since its introdection in
casly part of the sevemteenth centory by English or
portgaese. It is grown from October (o Febraney,
At the imception of CPRI in 1999, India used to
produce 1.54 million tons of potato out of 0.234
million hectares with an avesage vicld of 6.58
tons/hac from 1999-2001(9). India has prodoced
23.63 million toncs of potatocs from 1.29 million
hectares of land with an average of 18.23/ hac. In

nonth Indign piains, potatoes cam be growm
successfully almost around the year. Acconding to
the projections of internstional food policy
Research Institte (TFPRI) amd  Iniernational
Potato Centre (IPC), world demand for potatocs
shall incressc by 40% upto 2020 (8). In potato
cultivation several discascs infiects the crop, black
wart digease of potato, leaf spot of potato, carly
blight of potato cansed by Alfernaria solani. A.
solani is an important congtraint in cultivation of
vegetables (10). Use of plant products or exiracts
was cxplored o control various diseases and
mycoplasma eic, antifungal cffccis of Neom and
other plant products or cxtracts arc wused in
momagemendt of piant diseases camsod by
Alternaria sp. Ealicr it has been reporied that
volstile companest of crude aqueons extracts of
garlic bulbe inhibits the genminstion of micro
conidia and hyphal cxtemsion of Fusarium
oxysporum and Aliernaria zinniae in caltore(11).
The present study was condacted to
cvaluate the antifomgal effoct of exiracts of
common woed Calotropis procera (Madar),
Azadirachta indica (Necm) Nerium oleander
(Kandar) and Ocimunt temuiplorum (Tulsi).
Azodirachkta indica is found throughoat
Indiz. The leaves, bark, seed and flower are bilser,
K is also found effective against soil bome
pathogens sach as Fusarium oxysporum and soms
0 the family Asclepiadaceae and found
throughout dry waste places in Indin Nerium
oleander bolomgs o the family Apocymaccae,
cultivated thwoughout India. Having leaves in a
whodl, shortly. stafked ltinear, down green and
shiay sbove. Leaves arc powenful repellents and
tenuiflorivm (Ocimum scnctions) 8o known as



holy tulsi. It is distribated all over India. An egect
branched sofily pubcscent wader shrab, 30-60cm
in height with red or purplc sub-quadrangudar
bemnches. Lesves are simple, opposite elliptic
oblong or acete catice, scrated or dentase,
pubescent on both sides mintely gland dotted,
petiole slender & haivy. The plast is bitter, acrid,
digestive, vermifuge and alerestoxic. Bavistin is a
product name of carbendazim Carbandazim is the
common name of Methyl-2-bendzimidavole
carbamate. Bavistin have been applied for secd
troatrment, soil drench, soil mix and foliar spray. It
is also weed to comtrol powdry mildew of apple-
scab, brown rot of stone fiuit by foliar spray. The
To stady the effect of medicimal plant (leaf)
extracts against growth of Alternaria solani and o
cvaluste effoct of combined ability of medicinal
plant extracts with cabendazim on Alfernavia
solani.

Materials & Methods

The glasswares, comical flasks, Petri
dishes, pipettes sad test twbes were thoronghbly
sterilizad in hot air oven at 160°c for 4 hoos. For
isolation of fungus, potato dextrose agar (FDA)
media was wsed. The procedure adopted for the
preparation of media is based on the method of
Rickian, 1936. Pecl and boil the potato with
$00ml water in 2 pan. After boiling, filter through
cloth in another vessel and add agar at the rate of
15 — 2% After boiling for sometime, acki
dextroge, boil agsin for somc more time and make
volume upto 1000ml and adjuet pH to 6.5. The
media was sterilized at 121° C for 20 mins in the
smtnclave.
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Isuistion of fungns

Infected plant matevial (lcaves) having
typical leaf spot symptoms of A. salani werc
collecied from the nearby field Leaves were
cxamined under the microscope to confirm the
presence of pathogen Alternaria. The infected
parts of the Jeaves (Fig.l) were cut into small
picces, surface sterilized with 0.1% mercuric
chioride solution for 30 seconds, washed threc
times by distilled Ho and transferred onto Petri
plates comisining solid PDA (Potalo dextrosc
agar) media. The inoculated plates were incobated
at 25 % for 4-6 days. The characteristic features of
Aliernaria are production of beaked, pigmented,
longitodinal septa The pathogen Alernaria has
septate, dark colored mycelia and prodeces shost
erect conidiophores that bear single or branched
chaing of conidia (Fig 2). The Aiternaria spp. was
purified from isolated dishes and maintaioed by
pexiodic sub-culturing on PDA slants afier every
15 days. The fongus was treated with T1, (Neem
leaf extracts 3%), T2 (Madar leaf cxtracts 3%), T3
{Kaner leaf extract 3%), T4 (Tulsi leaf extract
3%), TS (Catbendnzim 1%), 16 (Neem 3% +
Carbendszim 1%), T7 (Madar 3% + Carbendazim
1%4), T8 (Kaner 3%+Carbendazim 1%), T9 (Tulsi
3%+Carbendazim 1%) and T, (control).

Preparstion of pland estracts

Fresh leaves of modicinal plants were
collected from nearhy research field. 200 grams of
leaves of each plant species wexe talem in 100ml
beaker crushed with the help of mixer snd filtesed
the cxtract in tost tubes. 1% of fangicide
(carbendazim) was prepared by weighing the
required amount of fungicide and dissolve in 100
m distilled waler. The stock solation prepared



by serisl dilution method.

Inocuistion of fest organiom

Arcange the sterilized petri plates soch
that cach treatmnent was replicated 3 times. The
measared quantities of stock sohation were added
t0 the petri plates 10 make resuiant dilotion and
as control. When the media was solidified, then
with the help of stesilized ook borer, dishes of
0.3cm diameter from actively growing fungal
caitures were cot and placed in ocatre of each dish
containing the poisoned food (extracts).
Inaculated petri plates were incubatod at 25°C and
the adial growth of colonies (in cms) were
measured afier 4 days of imoculstion. The F-tcst as
mggested by Fischer and Yartes was used to

Resalts
Effect of trestments

The radial growth of fimgus was
measared against control and Neem extract in
combivation was found to have sigmificant
inhibitory cffect on the growth of fungus. The
order of their effectivencss was, TI>TSTI>T9>
TSTHTSTRTETO, (Fig34,56) However
afier the 96 howrs of the treatment T1 (Neem leaf
extract 3%) and T8 (Kanaer (3%) + carbendazim
1%) were recorded egaslly effective in inkibiting
the madisl colonmy growth of test fongns. The
effectiveness was recorded in  this  ordes,
TI>TETRTS>T6>TI>T2LT7.T4>To (Table 1),

Effect of period

The maxinnm inhibitioe of myoelinl
growth was found after 96 hours in comparison to
48 hours, The mean madial growth after 96 hours
of treximent was 1.343. Bt time periods did not
significandly cffect the radial growth of fangus
Alternaria solani,

radial growth of A. solawi after 43 hours of
treatment in comparison to carbendazim (1%) in
combination of extracts, However, after 96 hours
the most cffective combination was T1 and T8 in
comparison to control,

Table 1: Mean radial growth of A.solani affer

48 howrs and 96 hours of trestment,
Trestment | Twme
48 hours| 96 hours| Mican

To 330 (570 [450x12
i 120|125 [1288002
6 190  |223 | 207016
T3 128|202 [ 1688037
T4 2%  [280 | 265015
TS 130|160 | 1.55:0.05
T6 180 [197 | 139008
T 240|250 (245005
T8 135|135 [125001
19 1136 [137 | 133003




18-
Nesiun 3% (T3) and Ocammn 3%

9. 1% (T5).

Fig4. Control (To) compared with | Fig.5. Control (To) compared
with Neem 1% (T1) and Bavistin

DISCUSSION

The effect of teaf extracts of Azadirackia
indica, Calotropis procera, Nertum oleander,
their combination on Alternaria solomi were
studied. The results of the present stady
hightighted that Necm extract in combination with
carbendazim (1% and Nenmm (3%) were

23

effective in reducing the growth of Altermaria
solani a5 compared to control (13). Carbendazim
alonc was also effective in achieving the better
results over Alternaria solani. The resalts of the
experiment wore in agreement with the resulis
obtained (14), by using the fresh plant specics of
Alllum cepa, A. sativum, A. indica, Calotropsis
procera, Datwra stremonium and Ocimum

Fig 6. Control To compared with Neem
3% + Bavistin 1%, T6, Calotropis 3%+
‘Bavistin 1% and T7,0cimum 3% .



smctum, Polbyalthia longifolia, Tagetus erecia,
Vinca rosea and Withonia somsifere showed
anifungal propesties sgainst five pathogens 4.
oxysporums, Rhizoctonia solani and Sclerofing
sclerotoirum However, A. indica, D. stramonizm,
Ccimum sanctm, Polyoelthia longifolia wese
fonnd to be more effective, K was also reported
the seed mycoflora of chick pea was cffectively
comtrolled by plant exteacts of Azadirachia indica,
Calotropis procera. Nevium oleander compared
with fungicide (Benlate, Thirsm etc) against
Rhizopus nigricans, Colleiotrichum dermatum snd
Alternaria solani (15). In present stndy Neem
extract has beem found to be effective and
exploration aad coatrol of A. solawi. In the present
scenario there is zm wrgent acod to develop oco-
fricadty, cost effective botamical pesticides as an
altermative of chemical fengicides. From this
study it is concluded that botasicals can be used
as an alteraative of fungicides in fature and can be
cmploved for susiasinable agriculiure. It is also
evident that botanicals like Neem, Kaner and
Madar leaf extracts alone and together with the
fanpicide can be used for the manageraent of
fungal discases caused by 4. solani snd will
reduce the chemical load, but before applied to
field it neods further investigations.
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ABSTRACT
A total of 589 wound swabs from 334 patients in Pederal Medical Cenive, Bida were studied. Samples were collected
between Jon 2002 to Dec. 2003. Swabs were plated within one howr afier collection unto blood, chocolate and Mac
Conkey afler plate, and incubated aerobically for 24hrs. The chocolate plated swabs were incubated under increased
carbon dioxide for 24iws. Organism were identified using morphological and biochemical characteristics accortding to
Cowonr and Steel's manual for identification of medical bacterial. Organism isolated were subjected to antibiotic
susceptibility testing by dise diffusion using modified Kirby-Boser methad.
The number of swabs thet were culture positives were 441 (74.9%). Out of these 441 samples 334 (75.7%4) grew one
organism each, 99 samples (22.4%%) grew two organisms each while 8 samples (1.8%) grew three organisms each. The 3
commonest organisms isolated were Staphylococcus aurens (45.5%), Escherichia coli (21.8%), Psendomonas aeruginosa
(14.9%) which together constitute 82.2% of the isolates.

There iz a high level of antibiotic resistance. Ciprofloxacin is the drug of choice for the gram positive bacteria
with snsceptibitity of 68.3%. Ofloxacin is the drug of the choice for the gram negative bacteria with susceptibility of
76.3%

to use of antimicrobial agents in the treatment of
prevailing infections in the hospital (9). The
objective of each stiudy was to provide the
hospital comnumity with meaningfil data on the
prevalence and incidence of nocosomial infections
in different areas of hospital (10). These would
allow adequate control measures io be formulated
and constantly applicd to help keep the incidence
of such infection to0 a maximum (11).

INTRODUCTION

Infection constilmes a major cause of
especially  those sobjected to  cmergency
operations for acute abdomen (1). Wound
infection is an important sonroe of concem all
over the world (2). Hospitals in the United States
of Anxrica have stressed the importance of
coptimped surveillance of all hospital acquired

(mocosomialy infections (3). In Nigeria a In the study conducted by Olumide ¢t al most
surveiliance programme on nocosomial wound common bacteria pathogen were Escherichia coli
infections was commenced 2 University College 30%, Staphylococcus aureus 17% and Kiebsiella
Hospital badan, Nigeria in 1976 by Montefiore ¢f species 13 % respectively (12). Federal Medical
al (4). Medical literature reveals that there is a Centre, Bida is a young gencration tertiary health
shift in microbial agents responsible for surgical instintion in Niger State. No previous study on
infection predominantly from gram positive (0 surgical wound infection has been carried out.
gram-negative nocosomial pathogens (5-8). This The objectives of this study are to identify the

changing pattern of pathogens is thought to be due common acrobic pathogens wound infections and
26



the antimicsobial susceptibility patterns of such
agent in Federal Medical Centre, Bida.

MATERIALS AND METHODS

Swabs from surgical site infections were.

collected using swab sticks from January, 2002 (o
December 2003. The specimens were submitted
soon after collection from the surgical wards to
the Microbiology Laboratory and processed
within one hour of obtaining them by inoculation
on Blood, chocolate and Mac Conkey agar plates
and incubated for 24 hours. The blood and
chocolate plates were incubated under increased
carbon dioxide jar (13). Cultures were observed
for growth if there were no growths, the cultures
were re-incubaied for another 24hrs before being
discarded if there was no growth. Isolates from
according to Cowon and Stecls manuat for
identification of medical bacteria (14).

Each organism isolated was subjected to
antibiotic susceptibility testing with disc diffusion
using maltodisc by Kirby-Bauer modified method
(15).

RESULT

A tolat of five hundred and cighty-nine
wound swabs were processed, out of which four
hundred and forty-one (74.9%) were culture
positive (Table 1}. Three hundred and thirty four
samples (75.7%) yielded single bacterial
organisms, ninety-nine (22.4%) samples grew two
organisms cach and eight (1.8%) grew (hroe
organisms each.
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The cornmonest orgamisms were Staphylococcus
aureus 253 (45,5%), Escherichia coli 121 (21.8%)
and Psexdomonas aeruiginosa 83 (14.9%) (Table
I).

sensitive to Ciprofloxacin (68.3%) followed by
Ofloxacin ( 66.8%) Table IV, while gram negative
organism were most sensitive to Ofloxaxin
{76.3%) Tollowed by Pefloxacin (65.8%) Table V

Table E Organisms Isolated
Organism No of isolates | Percentage
Staphylococens 253 4355
agreus
Escherichia coli 121 218
Pscndomonas 33 149
ACrupin0sn
Klchsiella 44 79
aerogenes
Profeus species 44 79
Streptococeus 7 1.3
pyogenes
Corynebacterinm 2 0.4
species
CONS 2 04
Haemophilus 1 02
influenzae

Total 556 1%

CONS: Coagulase Negative Staphylecooci




Antibviotic Susceptibility of Gram Pesitive Bacteria

Table IE
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F = nwimber of isolates tested

8 = nsmber of isolstes sensifive to andibiotic

R = nomsber of isolates resistast to the antibiotic
= : .

Table DIL: Antibistic Susceplibility of Gram Negative Bacteria
Key:

T = snmber of isolates tested

S = mmmber of isolates semsitive to antibiotic

R = number of isolates resistant to the antibiotic

% = percentage sensitivity

Table IV: Antimticrebial Susceptibility Patierns of Gram Positive Orgasios

Antimicrobial Ageats No Teated Ne Seusitive Percentage seasitivity
Ciprofioxacin 139 9 683

m 232 155 663
Pefioxacin 133 8 62
Cefirizxone 134 7 57.2
Ceftazidime 121 2 1832
Clindemycin 106 59 559
Angmentin 52 3 58
Cloxcacillin 133 1 08
Erythromycin 201 70 348
Tetracycline 133 32 241
Gentamicin 255 93 363
Cloramphewicol M 11 131

Cotrimonazoto Zi6 54 25
Key:

Ng tested = Total mumber of isolate tested
No Seasitive = Total Number of isolate scositive to antimicrobial agent
Percentage scasitive = Percestage of Isolase sensitive 1 the slimicrobial agent
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Gram Negative Organiam

agents Tested | Sensitive | sensitivity
 Ciprofloxacin | 150 | % 640
 Ofioxacine 266 | 203 763
Pefloxacine 7 a3 638
Ceftriazone . 159 80 303
Ceftazidine 168 |47 280
Cefaroxime 13 | Z7 220
Clindanycin 156 |11 71
Tetracycline 1% |29 153
Corimonazole | 217 | 25 115
[ Gentamicin 288 | 104 26.1
Chioramphesnicol | 58 5 86
Calistin ) 7 91
Azitheomycin | 138 | 35 254

Key:

Ng tested = Total amber of isolate tested
No Semsitive = Totsl Number of isolate
4ive 1o antimicrobial ageat
Percentage sensitive = Perventage of Isolate
tivo 10 the aadimicrobial ageat

DISCUSSION

Owt of the 556 isolaies obtained from wound swab
coltures 264 (47.3%) were gram positive
orgamsms while 292 (52.2%) were gram negative
agents of sargical wound infoction. The study also
agroe with other studies that S aurens (45.5%) is
the most importsnd perobic agest of wound
infection (4-16) This was followed by E. coli
(21.8%), Ps. aeruginasa (14.9%3). Kl aerogenes
(719%), and Profens species (7.9%). Similar
reports for S.aweress has a higher incidence in our

report. S awreus 30.60%, E coli 25.97%, Ps.
aeroginosa 21.21%. Johnson (15+) repomted a
simvilar incidence for S. surens ax obtained in this
stody: 42% and 45% respectively. S. aurens is an
important nosocomiial pethogen as well as body
flora in the antegior nares pubis, axilla from where
it may contaminye wosnds by amogenous
infection or from comaminated formites
cspecially when personal hygieng is poor.

E. coli is the second most important agent of
wounds infection in this stody, constinting 21 8%
of the isolates. This figawe is higher than 26%
obixined by Njoku Obi in Enugn (9) but slightly
lower than 235.97% cobtained by Wariso in Port
Harcourt (2) . The Enterobacteri £ coli, Protess
species and Klebsella, species in this study
constitmte 37.6% obtained by other (2) in Port
Harcourt. The relatively high incideace of E. coli
and the Esterobacteria may be indicative of faccal
condamination aad a rcflection of poor hygiene
(2). A good measare of control of wound infection
can be established by rodwcing taffic in the
wards, detection and isolstion of patient with
wound infection, more siringent maeatares at the
establishonent of an adeguate hospital infection
comtroll vt

There is need for continmal sarveillasce for
bacteria agests of wound infection and their
0 the comtrol of hospital acquired wound
infections as this is the method by which the
changing patterns of wound pathogens and their
antimicrobial susceptibility pattemns may be
detected and controlied.

The bacterial isolates from the precsent stady show
a high level of antibiotic resistamce. The
umesiricted use of antimécrobial agents by the



populace and activities of quacks as health care
givers wnay be responsibie for the development of
more resistant sirain of the pathogens o most of
the available stndy, only the quinoloncs naay be
used empirically for treatment of wound indaction
in Bida commwnity.

These are ciprafloxacin for gram positive
otganiss and offoxacie for the gram negative
organisie, Pefloxacin with sesceptidbility of 66.2%
for gram positive organisms and 65.8% for gram
ncgalive orgamisng is maach cheaper than
ofloxacin and ciprofioxacin and may be preferred
when considering cost.
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ABSTRACT

College Of Meodidne, Ambrose ATl University,Elpoma, Edo Stute

This study ains to observe the pattem of HIV infection in Irrus Hospital records of patients disgnosed and mansged with
HIV/AIDS between Jarmacy 2001 and December 2004 were retricved and sebjected 4o statistical analysis The results

show that fesmales have

lower age; more incidence of donble infection with HIV1&Z; and more

Satistically significant
clinical ancamin(low PCV values) compaved %0 their male counterparts,
‘Women are more likaly to be HIV infectad than men of similar ages for bialogical and cultaral peasmus.
HIV alw pegses roove casily from mes $0 women than vice versa hemoe dowblc infoction is common.
Ansemin is comsmoner in fewnales becanse of incidence of marrow failare due to longer survival afier HIV infection in
women Efforts should therefiore be smde (0 check the spread of this dresded infection.
Malo/female.

Key words. Hiv. Runal Iooa.

INTRODUCTION

The scroprevalence of HIV in Nigeria varies
acconding to the populstion groups studied and
figures differs fiom place to place(1) The average
national HIV prevalence ratcs in Nigeria based on
to represent the generad population shows a steady
increase from 1.3% in 1990, o 3.8% in 1993, to
4.5% in 1995 andf 5.4% in 1999(2) These indicates
that approximately 2.6 million Nigetians are HIV
positive and may sebsequeatly go on o develop
full blown AIDS. Young people arc most
vulnerable, aad in the 1999 siady people aged 20-
24ycars had the highest ez of infection (3)

The pattern of HIV infection in the reral aren and
its impact on the commemity is different from that
in the whan setting (4) Hs cpidemiology and
male and fesuale sexcs (5)

3

This stady aims to sce the paticrn that cxists in
this reml area where our contre is Jocated and the
reasons for any sach obectved tread. This
becomes important since the overwhelming
majority of people with HIV infection live in the
developing world and these npmber continnes %0
nise in oountrics like Nigeria where poverty, poor
bealth systems ignorsmce, ma-headness, and
spread of the viras.

METHODOLOGY

This is an hospital based stady conducted al the
Lrraa Specisfist teaching hospital, Imps in Esan
central LGA of Edo state, Nigeria.

The hospital records of all patients managed on
the medical wards with clinical fesures of
inmwmosuppression and that subsequently tested
pasitive to HIV ELISA aatibody betwoen Jaoaaty
2001 and December 2004 were retrieved and
information was collected on a previomsly



designed questionmaire o csse data collection.
Demograhic chamcteristic of the patients sach as
age, sex, occupation were coasidered. Types of
virws involved aand ocomplications were also
considered.

The information obtained was sobjected 0
statistical analysis using Epi-info 6 and a p-value
<0.05 was taken as significant. A comparison of
the festures in the males and females was done.

RESULTS

A total of 134 paticnts fuifilled the above criteria,
There were 6Smales and 66 females. The mean
age of the paticats was 38,5345, 3years. The males
were foond to have a higher mican age of
44.1949 19years compared to the females with a
moean age of 32.87 13 2years(Pwvalue <).005).
Most of the females were in the toenties while
most of the males were in the late thirties and

Females Total

7029 0 33(50%) 3325%)
30-39 17(25%) 21(32%) 38(28%)
4049 38(56%) 0 38(28%)
50-59 9%(13%) 8(12%) 17(13%)
60-69 46%) 46%) $(6%)
“Total 68(100%) 6G6{100%) 34(100%)

ixes. It is worthy of note that HIV2 seropositivity was zero

HIV STATUS MALES Total
HIV1 36(33%) 8(12%) 433%)
HIV2 0 A6%) 4(3%)
HIV1&2 32(47%) 54(82%) 86(64%%)
TOTAL 68(100%%) 66(100%) 134(100%)

‘The mean packed cell volume(PCV) in both males
and females was 26.3484%ut there was a
statistically significant lower value in the females
with a mean value of 22.1942.12 compared with
that of the makes of 30.50:3 43.Three of the
female patics actually prescated with featares of
snaemic heart failore,

The commonest presenting pathology or illness in
both groupe was pulmoiary Toberculosis
(diagnosed clisically and radiologically).
The Erythrocyte Sedimentation Rate was
consistently clevated in both groups cspecially
with co-morbid pulmonary tubercaloeis,



DISCUSSION

There is an equal prevalence of HIV infection in
both sexes based on the resnlt of this stedy in this
centre however the age at presenistion and the
The females are considerably yousger than their
male counterpats with an average age difference
of abowt a decade. This is not totally unexpected
since woridwide, about half of all HIV infections
are estimated to ocour in young people under
25years(6) In developing counirics, 60% of att
HIV infections occar in 15-24year olds, with a
female to male ratio of 2:1 in this age group(7)
Girls and young women are ¢specially valnerable
to HIV inflection. They marry, or have scxual
mea. Older men may approach school girds for
sex, since they believe that these girls are still
virging and therefore less likely t0 be already
to have beea sexually abused af home. This may
lead them 10 run away and eventually to find
themselves in commercial sex work, Other girls
naybe tempied w0 leave home by prowsises of
work in another country or region, only to find
that the work is actuafly prostitwtion. Even those
employed legitimately in factories or offices may
be targeted for sex by more powerful male bosses.

Globally (8) women have less access to education,
have lese power to refose vawanted sex, and to
negotiote safer sex, and maybe unsware of having
a sexmally transmitted disease(STD). In Africa,
women aged 15-24ycars arc more likely to be
HIV infected than men of simdlar ages for
biological and cultoral reasoms (9) Other factors
necessary as a means of survival by selling sex or
street bawking of wares which exposes them o
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soual abuse or commmercial sex; loss or
disintegration of their family system (often due 1o
migration or forced dispiacesacat) leading to loss
of control by pavents, schools and the adult
standards of living, role models and peer groups
arc in conflict with traditional norms and vahaes;
unsvailabilty of or acoess 1o accurste
information; and shscace of heatth and sociat
services $0 help young people dee o restrictive

The result of our study also shows that females
have a higher rate of double infection with HIV 1
& 2 (82%) to malcs (47%). A combimation of
factors appears 10 be at work here, including the
fact that HIV pesscs more easily fromm men o
women through sex than from women to men(10)
Nicodosi ¢ al found male t0 female transinicgion
of HIV to be 2.3 times greater than vice versa(11y

Forthernaose, miale to female trnsmission is more
cffective than Semale to male. Women are slightly
more vialnerable physiologically o HIV infection
than men The area of 1mucous membeane
exposod during interourse is Iager  in the
womae then in the mem, and the Dwoous
membrane: surface of the vaging (compared i the
peais) can more cagily be penetrated by virus.
Young girls are move valnerable than women in
the 18-45yecar age gromp (I2) their immature
production present less of a barrier to HIV. A
woman who is meastraating is likely 10 be at
higher risk to HIV throngh sexnal interoourse .
Another possible factor for a more effective male
to female ransmission is the active carriage of
HIV in the ejaculate.

Ansemia is a prominest featsre among the
females in this siudy. The PCV value was



significantly lower in females than in their male
counicrparts and a5 shown in the simdy, twee of
them aciually presented in anaemic heant faiture.
This is also not totally woexpected ag HIV
infection is dominated by periphessl blood
cytopacnias  (13) Assemis  ocoms in
approximately 60-70% of AIDS paticnis(14) and
it is a commeon manifestation of HIV discase. The
pathophysiclogy of hacmatologic complications
involves multipie defects in haematopoicsis snch
as decreasod numbers of bone  mamow
peogesitors, HIV infection of mamow progenitors
with resulting abnormal maturation  and
peoliferation;  deficient  production  of
bacmstopoictic growth factors by the bone
mamow and HIV indwced factyr that imhibit
nongal heamatopoicsis (15). The reasom why
woment soemg to be affected more then men is not
fully understood. A combination of factors are
dearly imvolved sach as the difference in age
pattems of HIV infection in men and women (16)
Women tend to become infiected far younger than
men for both biological and coliwral reasons
(9,16). The sccond factor involves sorvival time
from infection to death, The older the patient
who a5 2 rale beoome infocted younger than their
masle counterparts can expect o live longer with
HIV on average thap men and thercfore
experience more organ failme such as bone
marrow failure leading to aneamia.

The finding of pulmonaey tnberculosis(PTB) as
the main presenting illncss is pot surprising as
PTB is the most conmmen AIDS defining ilincss in
Africa(17) and this has thremened o overwhelm
the tuberculosis comtrol programme in some
centres in this country(18) This devastating effect
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on TB programmes has resolted in over 100%
increase in ‘TB cases in some setting(17-18) which
1hus creates an increased demand for diagnostic
sexrvices, anti-tuberculous deogs, hospital beds and
other supplies and services in areas swch as ours
where they are already in short supply(18)

In conclusion the pettern of HIV infection found
i this ceatre is comparable to that found in other
cenmters in sub-Saharan Africa and all efforts to
check the contivned spread of this most dreaded
viral infiection must be vigoronsly pursocd.

REFERENCES,

L Olomide,Y M, Dads Al Soghasm
IB,ArsaaGA. Scroprevalence sindy of
HIVLHIV2 and HTLVI1 among paticnts
# the Dermato- Venereology clinic of
the Lagos University Teaching Hospital,
Int J Dermatol 1997,36:741-744,

2. Thea Hilborst, Komie de Koning and
Martin van Here with Florence Abcbe,
Toyin Jolaycmi and Stella Saror. Impact
of AIDS on rural livelihwod in Bemue
State Nigeria. Implications for policy
makers, KIT-Amstendam with BNARDA
and CEC, Makurdi, Nigeria. 2003.

3. Cenlers for Discase Control  and
Prevention. HIV/AIDS cases reported
through  Jane  2000.  HEV/AIDS
Surveillssce Report 12, 16-19.

4. UNICEF Publicatin . The growing
impact of HIV infection on women,
chiljren, and fmmily lifc in the
developing world. Childven and AIDS.
An impending calamity1990;1-24.

5 Focus on AIDS, Nigeria Bulletin of
Epidemiology1992; 2:1-24.



10.

UNAIDS. Report on  the Giobal
HIV/AIDS Epidemsics. Deci997,

The global HIV/AIDS & STD Sitmation
sad young people in working with young
people: A guide to preventing HIV/AIDS
&STDS. Commonweslth  Youth
Programanc1995;12-15,
Ainsworth Martha, and Mcad Over. The
ccopomic impact of AIDS:Shocks,
Responses and Ouicomes  Techmical
Woiking Paper Nol. Afiica Technical
Department  (1992). World  Bask,
Divigion, Washington DC.
Amnstrong Jill and Edward Boss. The
Impacts of AIDS. Int J Mavm &0thers.
AIDS in the world(1992). Cambridge
Fink AJ. A possiblc cxplasation for
New Eng J Med 1986;315:1167,

Nicolosi A,Comea Leite ML, Musico
MM, Arici C, Gavazzeni G and Lazzain
A. The efficiency of malk to female and
female to male sexual tramsmission of
HIV. A Swdy of 730 stable couples.
Talisn Stady on HIV Heterosexnal
Transmission.  Epidemsiology(1994).
5;570-575.

37

L3 8

12.

13.

M.

15.

16.

17

18.

Cameron DW, D'Costa LY, Maitha GM.
Female 10 male transmisgion of HIV].
Risk factor for serocoaversion in men
The Lancet1989; Ang 19:404,

Zom li, Akin CGroopman JE
Haematologic manifestations of the
hawasm inmnne deficiency viras. 1987, Br
T Haematol 66:251-256.

Spisk I, Beader BS, Quimm TC.
Haematologic abnormalities in  the
aoquired immone deficiency synadrome.
1984. Am J Med 77:224-228,
Aboulafia D, Mitsayase R. Haematologic
shaormalitics in AIDS. Heamatol Onoof
Clin North Am 1992;5:195-214.

Fanci AS. The luntan inwmnodeficiency
vires; Infectivity and mechanisms of
pathogenesis. Science] 998; 239:617.
World Health Owgavization. Growp at
fisk . WHO report on the Tuborculosis
Epidemics, Geiweva: WHO 1996,

Ogun SA, Adelowo OO, Familoni OB,
Spectram and outcome of clinical disease
in aduls living with AIDS patients in a
umiversity teaching hospital- 8 five year
review. Nig Q J Hosp Med 1999;9:177-
179

Taberculogis cases to  double in
Africa WHO/UNAIDS/21. Geneva:
WHO,2001.



REVIEW ARTICLE

AFRICAN JOURNAL OF CLINKCAL AND EXPERBARENTAL MICROBIOLOGY TAN 2008 ISBN 1598.689K VOLING 2
AICEM200NN2TIS hitpSwawajol indofiownals/yeern
COPYRIGHT 2007

AFR. J. CLN. EXPER MICROBIOLIZK- 3 - 52

PRIONS AND PRION DISEASES
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ABSTRACT

A priont is 3 areall infections pesticle, which resist insctivation by procedures that odify mucleic acids. Transmisaible
spongiforn encephalopathics (TSEs also known a3 prion disceses) are a group of progressive conditions thet affects the
beain and nervous system of humens and awimals and are transmitied by prions. Unlike other kinds of infections disesses
that are sprend by microbes, the infections agent in TSEs is 2 specific protein caliad prion protein (PrP). TSES are wwique
dismeaes in thet they can be inhesited, occar spoatancously (sporadic TSE) or can be spread through infection. The clinical
signs of the disesse in hapass vary, but commonly include personality cheanges, psychistric problems such as depression,
1ack of coardination andfor an wnsiendy gait (ataxia). Paticats alno may expericnce involuntary jerking movemnents culled
nryoclouns, unaseal sensation, insomnia, and canfasion or memory problesss. T the lafer stages of the discase, patients
may have severc meatel impuinoent (dementia) and may lose the ability 1o move or speak. Well kmown prica disexaes
mciude scrapic (in sheep and goat), bovine spongiform encephapathy (BSE or mad cow diseese) and Crevizfeldt- Jakcob
diseage (CID). Less well known prion diseases include the iranamissible mink encephalopathy (TME) (in misk), chranic
wagting disease (CWD) (in mule, deer and olk), feline spongifors encephalopathy (FSE) (in cats), Gerstmann-Streussier-
Scheinker sndrome (GSS), Alpers syndrome, and atal fanilinl imvsoennia (FFT). Six of these affict bumans; CID, GSS,
FFL, mad cow discase kmown as (now) variant CID, (nvCJD), Alpers syndrome and kurv. These conditions form a
apectram of discancs with overiapping signs and symptoms. There is curently no trestacnt that can cere or control TSEs.
Key wonds: prions, treasmissible cxwephaiopatiy

*Corvespanding Aunthor's E-wall; robtieriobi 2003@vahoo.co

INTRODUCYION gene desiguated in humans as PRNP and located
Several slowly progressive newrologicsl diseascs on chromceome 20. On the other hand, the
are cansed by a group of infectious agents called sbnormal, disease producing protein is called a
prions designatod PP, a protease resistant prosein PiP* (for scrapic). This prosein bas the same

of molecalar mass 27-30KDa(1,2). amino acid soquence as the normal protein, that is,
A prion has been defined as a small proteindocons their primary structuses are identical bat its
infections pesticies (PrP’) which resist inactivation secondsry structwre is  dossinated by beta
by procedures that modify muclcic acids(3). A conformation. Tt i5 insoluble in all but the
Prion is 2 molecule of a mormal body protein that strongest solvents and is also highly resistant to
have changed its three dimensional configuration. digestion by protease. When PrP* comes in
The normal protein is called PrP© (for celiular). contact with PrP, it converts the PrP into more
This is a transmembwane glycoprotcin normally copics of itsclf. These molocules bind to each
found at the swrface of certain cells (¢.g nemeal other forming aggregases. However it is not yet

clear if these aggregates are themscives the cause
and hematopoietic stem cefls). Tis secondary of the cell dammage or are simply 2 side effect of
structare is dominsted by alpha helices (probably the underlying disease procesa(4).
3 of them). It is solublc and therefore easily Prion proteins accut in the brains of ail mammals
digested by proteases. The protein is encoded by a 8o far sindied. However their noomal fonction is
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not well nnderstood, but reccnt research on PO
that lack the Pri? gene, which encodes the prion
peotein suggest that it protects the beain agrinst
dementia and  other degenemative  problems
associsted with 0ld age(S).

Extensive stodies on this agent have so far failed
o identify any mncleic acid associated with the
infections moaterials, yet biochemical studies to
date camnot conclosively rule out the requircracnt
for aucicic acid for infectivity. Whether or aot
prions contasin RNA or DNA, their known
biological and physical properties ¢an best be
described and apprecisted in comparison with
those of other small infections agents (e.g RNA
specics)(6).

Prion discases arc ofien called transmissible
spongiform encephalopathics (TSE) becausc of
the postmortemn appearance of the brain with large
vacuoles in the cortex and cerebellum (3). These
to deteriorate and nryriad tiny holes appear in the
cortex cansing it o appear like a spoage (hence
tissue obtained at autopsy is examinod ender a
microscope. The disorders cause impeirment of
change and problems with movement that worsen
with time (7).

TSEs are a group of progressive conditions that
affects the brain and nervons system of hnmans
and animals. They ave unigne discases in that they
can be inherited, oocur spontaneonsty (“sporadic”
TSE) or can spread through infection(8). Most
TSEs are spowadic and oconr in an ssimal with no
prion protein matation, Inherited TSE occurs in an
animsl] carrying 2 rare nwtant prion allcle, which
expresses prion  profeins  that  comdost by
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consamne tainded tissues from othors with the
discase(8). The transmission of discase depends
on the sbnormal prion being similar enoagh to the
host peion to be able to “lock in’ to ifs stracture
and comvest it. Tramsmission works best between
animals of the same species(5). Prions cannot be
transmiited through the air or through touching or
most other forms of caseal contact, However they
can be transmitted through comtact with infected
tissoes, body flwids or contaminsted medical
as boiling or irradisting materials fail o render

(GSS),MMNM(FFI}&M
syndrome. Infections prion diseases inchnde kura,
scragie, bovine spongifoem encephalopathy (BSE)
of “oad cow disease”, CID and variamt
Creutzfeidi- Jakob discase (vCID). Spotadic prion
discases inclode CID and FFI(4).

Examples of prion diseases of humans inclade:
CID, GSS, FFLvCID, kure and Alpess syadrome.
Prion digeases of animals include: scrapic (sheep
and goat), ansmissible miuk encephalopathy
(TME) (mink), chronic wasting disease (CWD)
(clk, mmlc, decr), bovise spongiform
encephalopathy  (BSE) (cow) and feline
spongiform encephalopathy (FSE) (cats)(3).

In view of the rising cases of neuropathological
mmﬂnsmﬂywmmmm
m&e&hﬁgﬂmpﬂnhﬁcmdm
rae neurodegenesative disorders that are hitherto
without any known treatment, and which may




(comamonly refered to as old age sickness), shortly
before death, of many old people.

PATHOGENKSIS

Ingested prions may be absorbed across the gut all
at Peyess paiches. These are a part of the rawcosal
associgted lymphoid tissuc (MALT). 1t is thought
that the MALT presents microorganisins to the
imnmac system in a contained and ideal fashion,
facilitating a protective inmune response. Prions
could be iaken wp in the same way. Lymphoid
cells them phagocytose the particle and travel to
other lymphoid sises sach as lyreph nodes, the
spleen and tomsils. The poon can replicate in these
sites. Many of these sites are inncrvated and
eventually the prion gains access t0 a nerve and
then propagates back up the axon to the spinal
cord and eventmally the baain (3).

GENETIC BASIS OF PRION DISEASES
Familial forms of prion diseases are cansed by
inhorited mutations in the PRNP gene. Only a
small percentage of afl cascs ron in familics,
they occur in people without any kmown risk
factor or gene martations.

The PRNP geac provides the instraction to make
a protein called the prion protein (PrP). Normally
this protcin maybe iuvolved in transporting
copper into cells. It may also be involved in
commnunicale. 24 point mutations i this gene
camse oclis to produce an abmormat form of the
prion protein, known as PiP¥. This abmormal
protein builds up in the brain and destroys nerve
cells, resulting in the signs and symptoms of the
diseases 10>,  Familial forms of prion discase
are inherited in an autosomal dominant pattern,
which mesns that one copy of the aliered geoe in

each ccll is sufficient to capse the disorder. In
many cases, an infected pecson inkerits the altered
geoe from one infocted parent (11).

CHARACTERISTICS OF DISKEASES

The degenerative tiscae damage cansed by boman
prion diseases (CID, GSS, Alpers syndrome and
Kurv) are chamacterisad by four features:
spougiform. change, neuromal loss, astrocytosis
and smiyloid plaque formation. These features are
also shared with prion diseases in animals(12).
The clinical signs in bunans vary, but commonly
axh as depression, hack of co-ordination and/or
an unsteady gail (ataxia). Patices slso may
myoclonns, unnsual sensations,  insommnia,
mumm In the later
stages of the diseoge, patients may have severe
mental impairment (dementia) 2ad may lose the
ability to move or speak(13).

DIAGNOSIS

Neuropathological features have formed the basis
of the histological diagnosis of humen prion
diseane for many years, although it was
fecognised that these changes are emormously
netvous. sysiem in individuat cases 7. However
not all escephalopathics are cansed by prions as in
the cases of PM1 (cansed by the JC virus),
CADASIL (canted by abnormad NOTCHS3 protein
activity), and Krabb discase (cansed by deficiency
of enzyme galactosyloeramidase). PSL-, which is
a spongiform encephalopathy, is also probebly not
caused by a prion, although the adulierant, which
causes it among heroin smokers, has aot yet beea
identified (7.8,10). This, combined with the
highly varisbie satwre of prion discase pethology,



is why a prion discase canaot be diagnosed based
solely on a patient’s Symptoms (9).

Another hindtance: to 3 soccessfal diagnosis of the
disease is the fact that although their infectious
natures and small gize suggest similasities ©
conventional virascs, no prion has bocn observed,
even by cleciron microscopy (1). However an
approach towards successfisl diagnosis has been
made by Montagna ef al., (12According 0 the
rescarch the sbrormally folded proteins that cause
prion disesse have heen fonnd to expose a side
chein of aminp acikds whick the properly folded
protein docs aot expose. Antibodics specifically
coded to this side chain amino acid sequence were
also found to stimulate an innme response to the
abnormal prion and jeave the normal protcin
in diagnogis, that the discovery could afso be
helpfal in formulsting a vaccine that cowld be
wsed 10 control the disease.

APPROACHES TO TREATMENT

PP over exprossion facilitates the development of
prion discases. For treatment therefore it follows
that knowledge of the agests which reduce PyP
cxpression will delay the onset of the diseases. In
this case agents, which bind snd stabilize the PrP®
conformation may be beaeficial. Similarly agents
destabilizing the PrP™ may also be effective. In
addition agends such as Congo red, which
intesfere with the putative PrPC - PrP™ interaction
might similady be cffective. Chemicnls affecting
trafficking and degradation of protcins and m
particular Prf may also be effective (3.

Apoiher approach towands treattRcat concera geue
therapy, where by the gene fir encoding protease-
Tesistant protein is considered to be an entor in
mmmmmmmw
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inhibited (12). As our knowledge of the strocture
of Pr® bowcver increases, the chances of
on these ideas aleo increases.

FRION DISEASES

Createfcldt-Jakod disease (CID) was first
described by two German ncwurologists, Hans
Gerthand Crenizfeldt and Alfons Maria Jakob.
Some of the clinical findings described in their
first papers do not match current critevis for
Crentzfeldt-Jakob disease, and it is considered
highly likely that at least two of the patiemis in
their initial studies were suffering from a different
disorder (14). Many Americans first learmed about
the discasc when the famod chorcographer,
George Balanchine died of it in 1983(15).
Creutzfeldt-Jakob discase is a very rare
(beain disesse) that is nitimasely fatal. It is the
most common of the transmissible spongiform
encephatopatbics (TSEs)(16). Typically, onset of
symptoms ocours at sbout age 60. Three major
catcgories of the discase cxist These are the
sporadic, hereditary and acquired CIDs(17).
The pricn that is belicved to cause CID exhibits at
least two stable conformations. One, the native
state, is water-soluble and preseat in heatthy cells.
As at 2006, its biological function was naknown.
The other conformational siate is very poorly
water-soluble and readily forms protein
agegregaies (18). The CID prion is dmgerous
because it promotes refolding of native proteins
into the discased state. Subscguently the number
of misfolded protein molecules will imcrease
exponentially and the process will lead to a large
quantity of insoluble prions in affected cells. This
mase of misfolded proteins disrapts cell function
and canse cell death. Once the priom is



bamin and get prodoced in 2 self-spstaining
feedback loop, cansing exponential spread of the
prion, and the patient wsually dies within a fow
montks although a few paticnts have been known
to live as long as two years(19).

Althongh CID is the most common human prion
diseage, it is stii rasc and only ocomrs about one
out of every cne million people. It useally affects
people aged 45-75, most commonly appearing in
people between the ages of 60-65. The exception
to this is the mone recently recognized “ variant”
CID (vCID), which occurs in yousger penple
(20). Somc cases of CID are chustered in certain
families, and the fact that some of these families
also have an apparenfly higher incidence of
Abzheimer’s disease has lead to the supposition
that the two discascs may be related (6).

The first symptoms of CJD is rapidly progressive
domcatia lcading to memxxy loss, pcrsomality
changes and ballpcinations. This is accompanied
by physical problems such as speech ipairment,
jerky movements (myoclonus), balance and co-
ordination dysfunction (ataxia), and chamges in
gait, rigid posture, and seizmres. The dumtion of
the discanc varies greatly but sporadic CJD can be
fital, Lilling its victims within months, or even
weeks (21), In most paticnts, these sympioms are
followed by involontay movemenis and the
appearance  of a  typical  disgnostic
electroencephalograph tracing (22).

The symptoms of CID are caused by the
progressive death of the beaia acrve cells, which
ar¢ associsted with the build-np of abnonnal prion
proteins. When brain tissae from a CID patient is
examined onder a microscope, many tiny holes
can be seen where whole areas of nerve cells have
died. The word “Spongiform™ in taansmissible
spongiform encephalopathies refors 10 the spongy
appearance of the beain tissne (19).
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There is cornently no single diagnostic test for
CID. The first concem is 0 role out ircatable
forms of dementin such as encephalitis or chronic
meningitic. The coly way to confirm a diagnosis
of CID is by brain biopey. Becansc a correct
diagnosis of CID does not help the paticat, a brain
biopsy is discouragod unless i is meeded to rule
out a treatsble disordes (17).

There is no treatment that can cure or control
CID. Carvently treatment is simed at slleviating
symptoms and making the patient ac comfortable
as possible, Opiate diugs can help relieve pain,
amd the drugs clonazepamn and sodium valproste
may help relicve involuntary mauscle jerks (17).
However search for viable trecaiment has
continaed (21).

The defective CID protein can be transmitted by
homan growth homnone (HGH) products, comesl
grafis, dural grafls ot cloctrode implanis (acquired
or iatrogenic form: iCID). Less than 5% of CID
cases arc istrogenic; it can be inhesvted (heyeditary
or familial form: CID). Familial cases are
associated with a gene mrtation and make wp
about 10-15% of all CJD cascs; or it may appear
for the first time in the patient (sporadic form:
sCID). Sporadic cases have an unknown cause
and occur through out the wotld at the raie of
of CID cases (4,23),

Homant can contract the disease by cousuming
form of the discase. The only cases 1o arise thns
for have been vCID, although there are fears -
based oo animal studics- that consumving becf or
canse the development of classic CJD . There is no
evidence of CID transmission thwongh blood or
blood products (21).



INHERITANCE. AND GENETICS OF CJD
As alpeady pointed out, 10-15% of the cases of
CID are inherited; that is the patient comes from a
family in which the disease has appeared before.
The disease is inberited as an amtosoanal
inherited at least one copy of a nmstated PRNP
gene. Some of the snost common matations are: a
chamge in Codon 200 converting ghwtamic acid (E)
at that position to lysine (K) (thus designated
“F200K"), a change from aspmstic acid (D) a
position 178 in the protein to aspamagine (D178N)
whea it is accompanied by a polymorphism in the
gene encoding vatine at position 129(4).

A new varisat form of CID (usmally called
varisat Crentafeidi-Jakob Disease (VCID)) or
wew varinmt Crewtzfeidt -Jakeb Disease
(avCID) is 2 mee and faial bounan
nenrodegenerative condition. Like Crontzfeldt.
Jakob discase, vCID is classified as a
Transmissible Spoagyform Encephislopathy (TSE)
becanse of characteristic spongy degeweration of
the brain and its ability to be transmitiod.
However unlile the wraditional forms of CID,
vCID has affecicd younger patients (average age
of 29 years as oppased to 65 years), has a
redatively kmger duration of iliness (median of 14
months as opposed to 4-5 months) and is strongly
linked to expoeure, probably throngh food, to a
TSE of cattle called Bovine Sposgyform
Encephalopathy (BSE) or mad cow disease
VCID is a now discase that was first described in
March 1996(15,23).

Eardy in the infiection, paticnis usaally experience
psychiamic symptoms, which most commonty
result in a form of depeession or less ofien a
schizoplwenin-like psychosis. Usmsusl semsory
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symptoms, followed by ataxia and myoclonus
usually occur with dementia appearing in the final
stages of the illness (14).

There is mo svailable, completely reliable
diagnostic 1est for vse before the onset of
symptoms. However magnetiC resonance SCans,
asre all wseful dingoostic tests. Carently the
diagnosis of vCID can osly be confirmed
following pathological cxamination of the brain
(18).  vCID is strongly linked to exposure to
the BSE agent. BSE is a TSE affecting catthe and
was first reponied in the UK in 1986. From
October 1996 to November 2002, 129 cases of
vCID were reported i the UK, six in France snd
one cach, in Canada, frclsnd, lialy and the USA
(9 I 2005 five people died from vCID in the
UK(16).

In 2004, a possible transmission of vCJD through
blood trangfusion was reported, thongh to date nn
case of vCJD has ever developed in recipients of
any blood. However in reaction to the report some
comttrics prohibited domstions of blood from
persvns who have resided in conntries with higher
rigk of BSE (23,24).

Gerstmann-Stranssler symidrome (GSS) is a
very e, usually familial, fatal nevwodegencrative
disease that affects patients from 20 0 60 years of
age (25). This peion discase is caused by the
encoding most commouly, leucde instead of
proline at position 102 (P102L) or valine instead
of alamine at position 117 (A117V). The discase is
strongly associsted with homozygosity for a
polymorphism ot position 129 (both residues
being methionine). Brain extracts from paticnts
with GSS can transmit the disease 0 Monkeys,
apes and tramsgenic mice containing a portion of



the beman PRNP gene. Tramsgenic mice
cxpressing the P1021, gene develop the discase
spontancously®, GSS occurs typically in the 4%
5% docade, chasacterised by cercbella ataxia and
cononmmitant motor problems, dementia less
common and discanc course lasts scvesal years to
death. & was originelly thought to be famikial, bt
it is now known to occor sporadically as well (3).

Kura (also known as langhing sickness dme 10 the
outbursts of laaghter that marks its second phase),
the first slow infectious disease of kuanans to be
identified, was first aoted in Papua New Guinea in
the carly 1900s. By the 19505 most of the women
and many of the children were being attackod by a
fatal nenrological disonder that began by camsing
its victisms to giggle uncontrolisbly. The syndrome
food, and cvem ashes in the fircs in scarch of the
ctiologic agent mwd s modc of tranymission,
After months of inguizy, Gajdusek discovered that
the wibe was cannibalistic. As au expression of
would conseme portions of the corpees, including
the brain. Years after preparing the brains for
cooking, the women and children would begin the
fatal giggics. Kuru (shaking death in the Janguage
of the Fore) was subsoquently shown by Gajdasck
tp be caused by a previously vadiscovered type of
pathogen, originally called a slow vires becanse
of its 2-t0-20-years incubation period. The ageut
now recognised as a priod is transmitied by cating
the infecicd ncerological tissue of soscone who
has dicd from the laaghing death or by cutancous
inoculation of the virus while preparing the brain.
The tibe’s extinction was avoided when they
were pumded 1 ‘absndon their canmibelistic
mumwmls) -

‘The kosru epidemic reached its height in the 19608,
Betwoea 1957 and 1968, over 1,100 of the South
Fore died from disease. The vast majority of the
women than men, contracted the discase. It Inter
affiocted small children and the ciderdy at a high
rake as well, This disproportion was Ister traced 1o
the distribution of the corpse’s remmping betweon
the sexes. The malles got the “good™ parts of the
corpee, which usnally cousisted of the mmscles
and fotty orgass. The females and childven got the
“bad” parts, which incleded the brain and other
lesg desitable paits. Thus, the women and children
directly ingested the prion, leading to 2 smuch
higher occusrence: xate of the disease™.

SYMPTOMS OF KURU:

1.  The ambulant stage, which is accompamnied
by unsteadiness of stance, gait, voice,
lamds, amd eyes; deterioration of speech;
tremor; shivering: loss of coordination in
lower cxtremities tha moves slowly
upwand, and dysarthria.

2. The sedentasy stage: st this stage the
peticnt can »o longer walk without support,
more scvere tremors and ataxia (loss of
coondination of the muscles), shock-like
of lwghtex, depression, and menial
slowing. I is important to note that meascle
degencetion does not occur at this stage,
and tendon refienes are nsually still normal.

3. The wyminal stage, which is warked by
inability o sit up withomt support, more
(slurring of speech), urinary and faccal

-

e



Cexchella dysfonction is the cavse of these
Knowledge of the dynamics of karw has
contiswod 10 grow even thongh the disease
all but disappeared with the sermination of
cannibalism in Papua New Guinea (29).

Fatad familial insemnis (¥FI) is a very rare
autosomal dominant isherisod discase of the brain.
The dominsut gene responsible has been found in
just 28 familics worldwide; if only one parent has
the gene, the offspring have a 50% chance of
inheriting it and developing the disease The
diseasc’s pencsis and v patients’ progression
into complete shoeplessness is untreatable, and
oMimatcly f£aal (12). People with this rame
disorder have inberited a PRNP gone with
asparagines ingiead of aspartic acid emcoded st
position 178 (D178N); and the susceptibility
polymorphism of methionine at position 129 of
the PRNP gene. The mutation changes the shape
of the protein so that it becomes 3 prion and
makes other nomial protein molecules change to
the zbnormal shepe. This casscs plaques to
develop in the thalamms, the region of the brain
responsible for regnistion of slesp. This first
resnlts in insommia, and them progresses 10 more
serious problems over time (4).

The ltalian doctor, Ignazio Rioter in 1979, who
discovered two women from omc family who
apparently died of insomnia, first detected FFI.
Family records showed a history of scemingly
reiated deaths When another member of the
family fcil il in 1984, his detcrioration was
studied and after his death, his brain was flown to
the U.S for Farther investigation (30).

The age of onsets is variable, rangiag from 30 to
60, with an average of 60. Death usnally occurs
between 7 to 36 momths from onset. The

45

prescntation of the discase varics from within the
saune fansily (27).

The discase has four stages, taking 7 to 18 months

0 Tun its Cowrse:

1. The patient sulfers increasing insomanda,
resalting in panic aitacks and phobias. This
stage lasts fior about four moniks.

2. Hallucinations and pamic attacks become

3.  Complete inability to sleep is followed by
rapid loss of weight. This lasts sbout theee
months,

4. Dementia, tuming wwesponsive of mmse
over the conrse of six mosths. This is the
final progression of the discasc, and the
paticnt will sébsoqueatly dic.

There is 00 core or trestment for FFL; hopes
rest on the 30 far waseccessfol genc
therapy. Slecping pills have no effoct {12).

Alpers syadrome, first described more than 70
years ago, is a eate, progressive ncurodegenerative
disorder that occurs in infanmis and childeen, It is
am  astosomal  rcossive,  dovelopmental
mitochondrial DNA  depiction  disorder
chamcterized by deficicocy in  mitochondrial
DNA polymerase gamma (POLG) catalytic
activity, refractory seizuwes, nevrodcgenerstion
and fiver discase (31). The birth incidence is
belicved 10 be between 1/100 000 snd 1/250 000,
Most patients with Alpers syndrome are
asymptomatic at bisth and develop normally for
weeks t0 years before the omset of symptoms.
About 0% prosent in the first two years, and 20%
present between 2 and 25 years of age (32).

First signs of the disease, which include
intractable scizmmes and failwre ®© moet
memingful developmental milestones, usually



occur in infancy. Primmy symptoms of the
disease are developmental delay, progressive
mental retardation, hrypotonia (low nmascle tone),
spasticity (stiffness of the Limbs), and dexnentia
a type of seizmre thai comsists of repemted
myoclonic (mmscle) jerks. Optic atrophy may also
ocowr, often leading to blindncss. And, although
phiysical signs of chronic liver dysfunction may
not be present, many patients saffer liver
impainnent leading to liver failore (33). The
prognosis for individuals with fiver discase is
their first decade of life. Liver failure is usually
the canse of death, although cardio respiratory
Tailuse may also occur (34),

Prenatal diagoosis is mow available by POLG
DNA testing in conples with a previously affected
child and known genotype (32).

There ig no cure for Alpers' Escase and,
curendly, no way to show its progression
Treatment is symptomatic and supportive,
Anticonvulsants may be nsed to treat the seizures
(35). Physiotherapy, avoidance of group seitings
that promote the spread of common seasonal,
chikthood respirstory infections and attention to
good murition can help to case symploms and
reduce the frogueacy of newsodegenerative
episodes, bot arc not proven to improve the
overall severe prognosis (32).

Chrosic wasting disease (CWD) is a
transmissible spongiform encephalopathy (TSE)
of deer, elk, (wapiti), and moose. First recognized
as a clinical “wasting” syndrome in 1967 in mule
deer in a wildlife research facility in Northem
Colorado, it was identified as a TSE in 1978,
CWD is typified by chronic weight loss leading to
death. There is ne known relationship between

CWD and other TSE of asimals or people.
Although there have beent reports in the populsr
press of bumans being affiected by CWD a study
by the CDC failed to find any rcltionship (36).

Most cascs of CWD occur in aduli animals, The
discase is progressive and always fatal. The most
obviogs and congistent clinical sign of CWD is
occur in the majority of cases, incloding
listicssacss, lowering of the head, blank facial
cxpression, and repetitive walking in set patterns,
In ek, behavioural chasges may also incinde
hyper excitability and nervousness. Affected
awimals contame o ¢at grain but may show
decreased interest in hyy. Excessive salivation and
grinding of tecth also are obsesved. Most decr
show increased drinking and urinstion (37).

The agent responsible for CWD is a priom, an
abnonmal form of a normal protein, keown as
prion protein (PrP), most commosly found in the
central nervous sysiem (CNS), and is capsble of
spreading (o the peripheral nexvous system (PNS),
thus infecting meat, or muscle, of deer and elk,
animal by promoting conversion of normal
cellular prion protein (PrP°) to the zbnormal prion
form (PrP™). The build up of PP in the brain is
(14).

Research is being conducted to develop live
definitive diagnosis is based on postmortem
examination (necropsy) and testing. Gross lesions
seen at necropsy refiect the clinical signs of
pnewmonia, which may be the actual cause of
death also, is a common finding in animals



lesiont of CWD in the central nervous systemn
resemble those of other TSEs. In addition, a
developed to test braim tissne for presence of the
shoomast prion protein to diagnose the disease
(38).

The origin and mode of transaission of the prions
causing CWD is ooknown, but recent research
indicates that prions can be excreted by deer and
elk and is transmitted by eating grass growing in
contaminated soil™*”. Animals bom in captivity
and those bom in the wild kave been affocted with
the discase. Based on cpidemiclogy, transmission
of CWD is thought 1o be 1ateral or from animal to
ocour, il appesrs to be relativelly wnimportaat in
shown that an infected deer’s saliva is also able wo
spread the CWD prioas (37).

Scrapic, the fisst TSE to be stndied, was
described in sheep and goats in the 13% contury,
precisely in 1732. However it is still found in
most parts of the world despite attempis fo
eradicate the agemt by destroying imfected flock
a8

Scrapie is a fatal, degenerative disease that affects
the nervous systesn of sheep and goats. Kt is one of
several teansmissible spongiform
encephalopgibics (TREs), which are related 10
bovine spougiform encephalopathy (BSE or “mad
cow discase™) and cheomic wasting disease of
scrapeic is believed o be caused by a prion (5).

The tmme scrapic was derived from ome of the
symploms of the condition, wherein affected
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against rocks, trees or fomoes. The disease
apperesily causes an iching scosation m the
animals. Other symptoms inclade excessive lip
(6.13).

Scrapic is infections and transmissible amwong
similar animgls in food contaminated with nerve
tigsue and 30 one of the most common ways to the
discase (sinoe it is incorable) is 0 quarantine and
destroy those affected. However il tends to persist
in flocks and can also arise apparemly
spontaneously in flocks that have not previously
had cases of the discase. The mechanism of
tranowiccion between animals and other aspects of
the biology of the discasc arc only poerly
understnod. Recent stadies suggest that scrapic
agents may be spread through urine and persist in
the eavironment for decades™”. Scrapie agent, in
the form of extracts from infectod braing, has been
passed experimentally to maice, hamsters, ferrets,
mink, and monskeys, but apparently not
infections for hmnans, Chimpanzees or mbbits
®).

Feline spongiform cacephalopathy (FSE)
affects felines. It is a peion discase thonght 10 be
related to bovine spomgiform encephalopathy
(BSE). It is known 1o affect domestic and captive
felines . Lezmi et af., (2003), suggested that
this infoctions agent might spread by both
Igmatogervms and nesvous pathways. Like BSE,
this discase can take several years to develop. It is
probablc, but not proven, that the affected animals
cotract the disease by eating contaminated
bovine men®.

observed t0 tast for about 8 weeks in the affecied
animals. The ultimsie result is death of the
infected ammals (42).



The disease was firgt reported in the United
Kingdom in 1990. Uptil sbont 5 years ago, there
were reports of 87 FSE cases (only domestic cats)
in the UK, one in Norway, one in Northern
Ireland and one in Switzeriand. However in 1990,
other feline species in 2008 were yeported to have
contracted the disease (43).

FSE can anly be confirmed at the postmoniem,
which incindes idestification of bilaterally
synuneivical vacuolation of the meutrophil and
neurons. Lesions are likely 10 be fonnd in basal
ganglia, cercheal coriex and thalztvws of the brain
(18).

FSE unfortunately is a teqmiinal condition and
carreatly there is no specific treatment for the
discase (38).

Bovine spougiferm cucephiopathy (BSE)
commaonly kemown as mad cow disease is a fatal,
meurodegenerative disease of catile, which infects
by mechmism that swpeised biologists on its
discovery in the latc 20 centry. While having
never killed caitle on a scale comparsble to other
livestock diseases, such as foot and mouth discase
becanse it seems possible to tronsmit the dicease
to humans; it is thought to be the canse of variant
Creutzfedt-Jakob  discase (vCID), somctimes
called mew variant Creutzfeldi-Jakob discase
(»vCJD), 2 human bexin wasting discase.

An epidemic of BSE began in Great Britain in
1985 and before it was comtrofled, over 170,000
cattle were sickened by it. Its origin appears 10
from sheep infected with scrapic; and food that
bad been trested in 2 mew way that oo longes
destroyed the infectionsness of the scrapie prions
{25). The use of such food was banned in 1998

ang after peaking in 1992, the cpidemic doclimed
quickly (3).

Caatle, like most other apimals, are hetbivores. in
nature, cattie eat gass or grains. In modem
inclodi ioki I icid
fertilizers and protein sepplcments. BSE bogan
when meat and boac meal were used as protein
sapplements in catlle fted in Ewope shortly
before 1986(5).

Following an outbreak of BSE in Britain, 155
people {up till 2004) acquired and died of a
subsequently called vCID or (pew) variant
Creutzfiodt-Jakob discase. This is & scheraie
disense from “classical” Crewzfedt-jakob disease,
which is not related 10 BSE and has beea known
since the eady 1900s. Of the 155 cases of vCID in
humass so far, 148 occurred in the United
Kingdom, 6 in France, and o in Haly (25).

For many of the vCID paticats, direct evidence
exists that they had consumed tainted beef, znd
this is apeumed 0 be the mechaniom by which all
Mfected individuals coniracted it Disease
incidence also appems o comelate with
stanghtcring practices that icad to the mixture of
nervoRs system tissee with hambuwrger aad other
beef. 1t is catimaed that 400,000 cattle infocted
with BSE entered the human food chain in the
1980s. Although the BSE outbreak was eventually
brought onder conirol by killing all suspected
cattle populations, people are still being diagnosed
with vCID each year (though the number of new
cases cumently scems to be dropping). This is
aitributed to the long incubation period of prion
dizcases, which sre typically measured in years or



docades. As a result the full extent of the human
vCID outbresk is stitl not folly known (11). The
scientific consensas is that infections BSE prion
material is not destroyed through normal cooking
procedutes, meaning that contamivated beef
foodsmffs prepared “well done™ may remain
infectious (10,13).

In 2004 researchers reporied evidence of a second
contorted shape of prions in 2 rare minosity of
diseased cattle. In other words, this implies a
second stmain of BSE prion. The finding of a
socond strain of BSE prion raises the possibility
that transmission of BSE io bumans has been
under estimatod, becanse some of the individuals
diagnosed with spoatancous or “sparadic” CID
may have actually comtracted the discase from
tainted beef. So far nothing is known sbowt the
relative transmissibility of the two discase straing
of BSE prion (15),

The tests wsed for detecting BSE vary
congiderably as do the regulatins in various
Jjurisdictions for ¢.z. when and which cattle, nmst
be tested. For instance, in the EU the cattle tested
arc older (30 monoths +), while mamy are
slanghterod earlier than that. At the opposite end
of the scale, Japan tests all cattle at the time of
slanghter.

Testing animals before stanghtering is difficuit as
the atterod prion protein has very small level in
blood or urine, and no other signat is found.
Currently the only relisbie test is examination of
tissues during mmopsy (44). No particular
medication has been found to comtrol BSE, but o
contain the disease, alt suspected cattle are killed
and cremated and the carcass buried (3).
CONCLUSION
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Unconventionat transmissible agenis cause 2
group of human and animal fatal ncurodegenative
disorderz. They result in spongiform change,
formation in the affected brain. Extessive
investigations on the natre of the infectious agent
in these disorders have so far failed to reach any
the transmigsible agent is composed entircly of
PrPSc has gained much favour at present since it
appears to explain many of the tansmissible and
genctic aspects of these remasksble diseascs.
PyP™ is derived from a large precursor host
glycoprotein (PrP), which is normally expressed
in neurones and is encoded by gene onm
chromosome 20 in lnmnans. Human prion discase
occur as sporadic, familial and acquircd discases.
The commonest of these is sporadic CID, the
underlying causc for which is not known. Familial
prion diseases occur as inherited disorders, which
are invariably associated with mutations or
inscrtions in the human prion protein gene. A
Targe body of evidence exists to sapport the claim
that susceptibility to both iatrogenic sad spotadic
human discase is controlled by a natually
occurriag poiymorphism at Codon 129 in the PrP
gere. Individoale who are homozygous at this
Locus accounts for the large majority of CJD
patients. A new varia form of CID has been
identified in the UK, which is causally linked t0
exposure to the BSE agent.

Since prions cause fatal diseases with no known
forms of remission or recoverics, preventive
measures most be taken to safeguard homan and
animal lives. To do this effectively no part or
prodact of any animal that has shown signs of a
TSE should enter any buman or amimal food
chain.
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ABSTRACT

Lymphogranuloma veaercum (LGV) i5 a systemic STD caused by Chlamydia irachomatis serotypes L1, L2
and L3. The disease is endemic in parts of Afica, Asia, South America and the Canibbean but rare in Westerm
countries where the discase oconrs maindy in sporadic form. Large outbreaks oocurred recently in Burope and
America mostly among men who have sex with men (MSM). The clinical course of the discase is stratified
into primary, seconsiary and 1ate siages but the presentation may be atypical partionlarly when coexisting with
HIV amdd may result in diagnostic confusion. We present here a review of literanere on LGV.
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INTRODUCTION AND EPIDEMIOLOGY

Lymphogranuloma venerenm (LGV)is a systemic
STD cansed by Chlamydia trachomatis serotypes
L1, L2 and 1.3. LGV is endemic in paxts of Africa,
Asia, South America and the Caribbean but rare in
Western  countrics where the disease ocours
mainly in sporadic form (1), Large outbreaks of
LGV occumred recently in Fasope and America
mosily among men who bhave sex with men
(MSM) (2, 3, 4, 5). This has prompued the US
Centexs for Discase Control and Preveation to
alat health care providers in  indwstrinlized
countrics about the possibility and implications of
such an outbreak (2). Prelimimary evaluation of
the outhbreak determined that all of the patients
were white, concurrent STDs werc prevalent, amd
the majority of patients were HIV.positive and
had paticipated in casual sex gatherings and had
had uaprotected anal sex within the 12 months
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before onset of symptoms (5). Only 1 patient
preseated with the classic symptoms of LGV
(inguinal adenopathy and penital ulcer). Most of
sympsoms (bloody proctitis with anal discharge
anl comstipation), In all cases, LGV was
associated with the presence of high-tire C.
trachomatis antibodies in sera. LGV is believed to
predispose to HIV infection (2). Whether HIV
predisposes to LGV is still being debated. FIV
(2). We present here a review of literature on
LGV.

The csusative apent

Chlamydiae as a group arc obligate imraccHakar
parasites (1, 6). Three biovars are recognized undil
recently when an additional biovar was described



(6). C. trachomatis, one of the biovars consist of
at least 15 serovars; A, B, Ba, Ck, L, L; and L,

6). Major outer membrane proteins (MOMP) and
LPS are the antigenic components used in typing
chlamiydiac. Serovars Da, Ia and L2a have also
been described (1, 6).

Chlamydiac arc prokaryotes. They exhibits

hologic and | similarity to geam
nogative 3 ial including 2 tri-lminar outer
and several membrane proteins that  are
functionally and structwrally analogous ko proteins
found in Escherichia coli (7, 8, ). They lack the
contains ail the genes necessary for its synthesis.

Chlamydise exhibit a biphasic life cycle
consisting of alternating phases known as
elementary body (EB) and reticulaic body (RB).
EB is the infective particle and upon eniry into
host cell develop into RB from which many EBs
will be formed and eventually released from the
are not kinown but relative concemration of cyclic
mucleotides (CAMP and cGMP) is important (1).

The EB and RB differ in metabolic activity, their
size, stractues of their mcleus and cell membsan.
is metsbolically inert, smaller in size, has
electron denser mclens and extensive disulfide

withRB (1, 6). %, .

FL

receptor miedided endocytosis via a  clathwin
coated pits (1, 9). Other mechanisms like
pimcytosis via non-coated pits can also be wsed
(1, 6). Lysosomal fusion is inbibited by undefined
inclusion body where it transforms to RB from
which more EB are subsequently released with
host ¢cll raptare (1).

Unlike the more common C. trachomatis
serotypes A-K, which tend to be comfined to
colummar epithelial celis in the genital tract and
cye, LGV scrotypes predominanily infect
monacyles and macrophages snd pass through the
cpithelial swrfisce to regional lymph nodes getting
disseminated to other body paris (2). Chlamydio
trachomatis inhibits apoptosis in the mfected cells
until developmental cycle is completed- a crucial
determinant of survival (4, 10).

The mechanism by which C. trachomatis induces
undersiood. They are known to produce effectors
like cytokines, phosphatases and kinascs that
influence eukaryotic cell sigmaling (1). The
chamcieristic histology is that of granuloma
formation with development of small abscesses
that may become necrolic or coalesce into
suppurative foci (1).

CLINKCAL FEATURES
The clinical course of LGV can be divided into 3

The primary stage .

’Ihc;uimyﬁagep:m(withamﬂ,mhﬂe&s
papule or herpeteiform vlcer, typicaily scen on the
penis, vulva or rectm, after an incobation period
of 3-30 days. C. trachomatis cannot infect
squamons epithelial cells and thus, when primary



kesion occurs on extermal genitalia or vagina, the
faceration or abrasions. The kesions may not be
noticed by infected people (1, 7).

The secondary stape

The socondary stage usuaily presents some day to
weeks later with painful, unilateral lymph nodes in
the inpuinal or ano-rectal region. The
lymphadenopathy i bilateral in 1/3 of cases (11).
tymphadeopathy occurs, the “groove sign”™ which
is characteristic of LGV is soen being a groove
separating the two groupe of lymph nodes (1, 6).
Proctitis is a common preseniation of LGV in
women and since tymph vessels from the rectam,
cervix and vagina tend o drain 1o the
retroperitonesl arca, there is often retroperitoncal
lymphadenopatlry in women whereas men present
inguinal nodes (1, 2). MSM more commonty
results from direct inoculation in the anal region
and these forms the disease may be associated
with retroperitoneal tymphadenopathy (2, 3, 4).
Other groups of lymph nodes that may be affected
are the deep iliac and obturator (12).

with gverlying erythema but becanse of extensive
Iymph nodes 1o the surromnding tissoe, forming an
influnmatory mass (1, 6). Abscesses develop
within coalesoe masses forming a bubo that may
rupiure spontancously with the development of
loculated abgcesses, fistola or sinuses. Onty about
onc third of the abscesses rupture (1) Ruptore
sinns may continne 0 drain thick yellowish pus
for several wecks or months before resolving.
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Bealing leaves scaring and relapse occurs in. 20%
of untreated cases (1).

stage apart from fever inclnde headache, myalgia,
meningismus and arthritis (1, 2, 6).

The late stage

Chronic untreated LGV can lead to lymphatic
obstruction, resuMing in  elophantitis of the
genitalia in cither sex. Rectal mvolvement cm
lead to the formation of strictures and fistolas,
which may reguine surgery 1o comrect (1, 2, 3,4, 5,
6).

CLINICAL MANAGEMENT:

The diagnosis of LGV is made primarily on the
basis of (linical findings but laboratory
. N inchadi . ’ logi
tests, antigen detection tesis, culiure or nucleic
acid testing sre necessary to confivm climical
assessment (1, 6).

Clinical Assesorcnt

Tie differential diagnosis of sexually acquired
ulceration with or without accompanying inguwinal
donovanosis  (grnuloma  ingminaley and
lymphoma (13).

LGV manifesting as inguinal lymphadenopathy
can be distinguished from genital herpes by the
presence of multiple peiuful ulcers at the site of
primary berpes infection in contrast to painless
ksion of LGV. Alw, lymphadenopathy is
freqmently bilateral in herpes unlike LGV,
Syphilitic infection is suggesied by a primary
kesion with indumated margins (chancre) and
Large, amitiple and extremely tender nlcers with
The pseudo-bubo which oocuss in grasuloma
ingivnale is nodules in the skin and subcutancous



tissue with lymph node involvernent arising from
secondary bacterial infection (11).

Specimens

Several specimen types could be taken depending
on the site and nature of infection, and type of test
to be done. Pus aspirates from buboes give high
yield on cultwe (1). Fluciuant nodes shonid be
drainage or excision of nodes may delay healing,
Biopsy particularly of uterine tube for diagnosis is
considered a research tool Other specimens
include epithelial scrapings, swabs, blood, stool,
winc and CSF. Swabs could be of differcnt
material types but should be on plastic or metal
support, woodcn maderials are toxic to cell
culture.

Specimen for culfure must be maintained at 4°
and inoculated within 24 howrs otherwise stored
frozen st -70°c udil inoculation. A useful
transport medium has 0.2 mol/L sucrose in 0.02M
phosphate bufier, pH 7.0-7.2 with 5% fetal calf
serum (14).

Microscopy and Naining
Di Mi . ination by lovical
method is Dot semsitive. Direct fluorescent

technique is fast but needs verification by other
method.

Microscopy is also usefol in reading cultures for

(indirect) fluorescent antibody testing (FAT) may
be used. Iodine can also demonstraie glycogen
granules. FAT is the most sensitive and specific
(1.
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Calture

The cawsative agemt of LGV grows well in a
variety of cell lincs. Commwonly used celf fines are
McCoy cells and Hela celis Cell lines are
monolayer and are grown on cover slips in shel}
vials or on ihe surface of multi-well cell culture
dishes containing cycichcamine, Incubation is for
40-72 bours following which microscopy is used
0 examine cuthure (15).

Serology

Being nonspecific, serology is nsed to
complement other tests. CFT is available and
titres grater than or equal to 1:64 is supportive of
LGV. Micro-IF test is more scositive and cam
detect IgM amibodics (6).

Direct Antigen Detection

“This could be by EIA or FAT. Both are fast and
effective as culture. MOMP (species specific) and
LPS (genus specific) antigens are targeted (14),

Nacleic acid tests
This could be by Hybridization or PCR.
Hybridization identifies rRNA with sensitivity in
the range of FIA. PCR is the most resenmt of
and predictive value all approaching 100% (1,
14).

Histology

The chamacteristic histology is that of gratloma
formation with development of small abscesses
that may become necrolic or coalesoe into
suppurative foci. Similar histological featores can
be found in cat-scraich disease and inflammnatory
bowel diseases (1, 2).



Treatment

Recommended regimens of treatment of LGV
include 100 mg of doxycycline taken orally twice
a day for 14-21 days, or 500 mg of erythromycin
taken omlly 4 times a day for 14-21 days (1, 2).
produce bacteriological cure (1), Other uscful
rifampicin (16).

Sex partuers who had contact with the patient
within 30 days of the patient's onset of symptoms
should be given either 1 g of azithromycin in a
single dosc or 100 mg of doxycycling twice daily
for 7days (Post cxposure prophylaxis) (1, 2, 3).

Surgical aspiration, throngh healthy skin, of
buboes is importaut fo prevent ruptore and sinus
formation. Strictures may also require sergery (1).

Control and Prevention

Barrier methods, such as condoms, provide good
protection.  againgt  transmission. The use of
vaginal sponiges comtaining the spermicide
nonoxynol 9, which has antichlamydia activity, is
also advocated (1). Counseling on delaying the
age of first sexnal intercourse is an imporiant
attitadinal change that must be indwoed. Central to
comirol measure is identification and treatment of
affected persons. Patients must be investigated for
other STDs and treated appropriately (17).

CONCLUSION

LGV is a sexually transmitted diseasc with resent
outbreak amongst MSM and atypical feaiure
of suspicion is required for this disecase with the
cumresit HIV pandemic. Proper freatment must be
ingtitated if affected persoms mmst escape late
sequelae of the discase and not being a risk to the
community at large.
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This is a case report of a 40-ycar old malkc patient presenting with a 17-month history of right
.mgmvgmwmgswnmyhnmichumdmmmmofmummmhem

(Organics, Istacl) gave a positive titre of 1 in 32. HIV scrology using p24 ELISA and Western Blotting gave

positive results.

KEY WORDS: LGV, HIV, Sarcoma

INTRODUCTION
Lymphogranniciwa venerum (LGV) is a systomic
sexually tnmsmitted discase (STD) caused by
Chicmydia trachomatis serotypes L1, 1.2 and 1.3,
LGV is eademic in parts of Africa, Asia, South
America and the Caribbean but rare in Western
sporadic form (1).

Large outbreaks of LGV occurred recently in
Europe and America mwstly among mwen who
have sex with men (MSM) (2, 3, 4). Most of the
have more extensive discasc, and this may cause
diagnostic confusion as found in this patient being
reported. We present hiere therefore a case of
fulminating LGV in a middle aged man with HTV
infection who presented with signs and symptoms
suggestive of soft tissue saroomna (STS) of the
thigh.
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CASE PRESNTATION

Mr. B is a 40-year-old Nigerian who had tertiagy
education and resident in Lagos. He hax history of
17 month right inguinal/ groin uicerating swelling,
12-momth right leg mwliiple ulccrating swellings
and 3-month progressive weight loss. Lesions had
started as fluctmant swellings of the affected arcas
at the Univexsity of Ylorin Teaching Hospital
and leg swellings. This resultod in progressive
increase in wound size, fuilure of wound to heat
and production of scro-puralent discharpe. No
history suggestive of primary LGV. No
pactner (wife) was apparently healthy at the time
Iymphocdema ofright-douer limb, right inguinal/
20cm x 13cm (Figures 1 ) with mised irregular
measuring 10cm x Y2cm  with sloppy edge. The



ulcers were all producing offensive seropuroient
had lef inguinal lymphadenopathy. A clinical
assessment of soft tissae sarcoma (STS) was made
Significant results inchaded that of histopathology
that was not sugpesiive of wmalignancy bet
revealod focus of inflammation and serological
assessment for Chlamydia 1gG  with
mmumaComb  (Orgenics, israel) that gave
significant titre (1:32), Paticat was confirmed HIV

positive by p24 ELISA aad Westerm Blotsing
100mg bd for more than 21 days, twice daily
dressing of wounds witk honey and highly active
antiretroviral  therapy  (HAART)  incinding
Starvadine-400mg b.d, Nevirapine-200mg b.d and
Lamivadine. 150mg bd, Patint improved
significantly as evidenced by the woands reducing
size, less discharging and subsiding lymphoedema
(Figure 2).

Figure 1: Fumigating left groin / inguinal mass
before treatment

DISCUSSION

The clinical course of LGV can be divided into
the primary, scoomdary and the s stages. The
prymary lesions may pot be noticed by infected
people (1) as in this patient. He presented eardier
to a medical practitioner, during the secondary
stage, who aspirated the swellings before doing
incision and drainage that worsened the patient’s
condition, On presemiation in our hospital,
diagnosis of LGV was not strougly considered
until histological assesgment of the nasses was
done. Reason being that rarely do we see LGV in
our hospital in recent time despite the claim that

Figure 2: Fumigating left groin/ inguingd mass after
two weeks treatment

the discase is cndemic in Afvicn. Besides, the
associstion of LGV with HIV caused the
This bowever is in line with resent reports from
the Western industriaized nations 2, 3, 4)
atthough the patiem demicd history of
homosexnatism and did not have features of
cofitis or procto-cotitis. The only admitied sexual
parmer (wife) was apparently beatthy at the time
of presentution. What then are the other factors at
play?

wife who was clinicatly healthy could not be



screencd for HIV and Chlamydio infection due to
socio-cultural basriers. The serological kit wsed to
screen for Chiomydia, thongh certified all right by
the manufactnrer, wonld have been mure uscfil iff
well 40 the medicstions giver. We reconunend
that medical practitioners should not forget wo
exclude LGV before incising any inguinal
flucnamt swellings and screen for HIV im
suspected LGV cases.
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CORRECTIONS

| 8 In our jowrnal Vol8(2):107-113 we Evaluation of risk faciors and Habits™ We
published 2 article titled “Intestinal inadvertently omitted "Table 1c in page 111. This
Helminthiasis in Children in 2 subub of table is published below.
Lagos, Nigeria:
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In our publication of May 2006 we gave Buhari, M. O. and Omotayo, J. A.; Viruses and
Omotosho’s initials as J.O. instead of Cancer — An Overview. Afr. 1. Clin. Exp.
1A Tt is corrected below. Microbiol (2006) 7(2). 125-131
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