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I n Southhd&fpubaic sector HI'V care and treat ment

programme is delivered through a mixture of health care
facilities which <collectively test an estimated 10 mil |
people per year. The provisioGn nodf rHld\)'Spe"’lsrt'f[n'ge,S Iiirngggve €4
retention in HIV care and trB8achdhf Afit'hcaand™ FétroWi °d
therapy has proven remarkablly —successful yet ——males are

l agging in terms of prOgrammeNooJrﬂJ)}&r?in%(faﬂoRwa‘dl'&%%5%”5 faqum

this disparity are reviewed ié‘rotmlf'tihs ansdsudappoﬁlt niutnagrctre
is the i ncitdyemicoSiadoao meminliampojrt ed

and l ocally produced poul trly and ot her foodstuffs i n
relation to the African Growtm a@afifo Cipwm riftraflnddttpiachert -

| aboratory strains of 40 e f ¢
Assessment s of t he efficacy n9f artifsd NS sosr|onpeQIIQck|ng
vaccines for malariaPtasmodlifumequire compl ex

andnopheluésuring and infection systems. The Wits
Research I nstitute for Mal ari a ( WRI M) has recently
establishedarasihoesti nfection TH#R&OiISIMi Sy qhgelwgdror cros
succeeded in artificAnbpheliePsh@Retinwpgi cse&haracteri 45ion
| aboratory strRlianssmo dvii urh faalP@it h®gems: Vvisualisat of
gametocyte <culture. The detaddpsudfest hese infections by
Anophepesies are given in this issue. Of special not e,
t hese dat a represent t he flirrst successful Faboratory
infectiAmns fafmestnus ar atwi gPhsi s
fal ci plaastmly, a variety of | dddiferentprpiveRBaball ve ber
protocol s wer e recently assesrsieidr mby cltahe s EJfe i 0N ses
Mi croscope Laboratory of theuF\“gPrlanocre §te%'$(p&tgrg 5t4hethE
capsul es -poofsi Gii ¥ -raengla tdrvaem ba'&fteréaa’, correspondidi fi oo
with the wultimate aim of deslv<|:arr|b|n2 1t5r)e201iletrastructure
selectedgprabl e bacterial i solates identified during
nati onal -b aasbeodr atsourryv ei | | ance for i nvasi ve
bacteri al respiratory pathogens. The results of t hese
protocol assessments are givien in this issue.

Table 2: Provisional or at
Al | contributors are thankedeH(S'r'S f"ﬂgierpPpu§gf”%nd55wieca['
you will find these reports uS®frudshhmdijhg ereddit gMiasy Jant

2015/ 2016

Basi l Brooke, Editor
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I ntroducti on Against this backdrop a rev
South Africa has mad e t r emMeintdeoruast up eo gwraess scoinnduct sd to
response t o t he HI V epidegenderThdisspiamé¢htuedss i hhedl V ca
provision of HI'V testing, iiderlagded yafdcretentassnci at edd Vv
care and treatment with antihet rfoawidrianlgst hefr apli s Thevp el
sector HI'V care and treat meinmp |Ipermegnrtaamimeo ni so fddlnitwearveedctt i o

t hrough a mi xture of heal twii tbamet Heacndtiitoreasl iHA I wadirreg

primary <care facilities and has grown from a few such

facilities in 2004 t'®®ymothe tman 3800 in 2015.

of 2015, the programme was gybefhbigerg an estimated 10

mi |l 1l ion peopl e per year ansdeatrlé?lr‘%trwéatr@gy:g-:g mil |l ion

people remaining on a”]T'FretCAOVkierya\/\}ortdheéé‘é)ryck(AR-H)-Google c
using the following search te

There have been concerns fgom MaNYondUaratconuas chbidt o, Avi
while there is good progresf§geonvoeerradl,an@alﬁe§ouatrhe haggi-ng
in terms of programme outgRM@RtedSUYSN 2HnARTience and
initiation, retention in cafepoR@NddourmOdd adipfger OtNh £ poefefr‘
Al t hough recent systemati c reVvp ELoWie d° f glheb alg gk iche watkui ¢
did not find significant dilgtjgﬁﬁ’&F§32@‘?‘,®ﬁNrEiﬁlf‘iI”bajéeﬁsarﬁdqdp
f emal es wi t h respect t o Cgﬁg|ciosuhn_t Fr &G0 VieneY i &0 ¢ i al ti
virological suppression or fyak! UrenguchiteyYdg di A foirmghk (i NCE €3
risk of mortality and progregpskeacto rANPR waMEYGSE (Mad esp .

in low and middl & Ciumaemd | yojugBlOLIt @S| t ext review were id

Africa faces a quadruple buer|qegq b fe digseasygs TtMeCliuding e
communi cabl e diseases such @(?h()trutbserfcrudrﬁs\}vﬁic(hTBanya”djf t he
HI 'V, -cmonmuni cabl e diseasesmeaggrrieQatqlinkaargde t o car e, A

maternal di seases as wel |l a@R-ﬁ'nj@[M!’ €So untth er eCcooUv“etrryy o& ! Sg%a
has high | evels of al cohol s%%%r%%%ﬁto%r,‘ceorabm‘&retaV‘{hiitCyh i n
are more prevalent in ma|et§l-de'°r|'byt'bee%edef?‘c‘i@r§h@al3ut01

contribute t o adver se OUtgfé)rWdEér am{ng st h@&lq% b e evi
receiving HIV care and treat@g@Riycted adjusted analyses

would permit extraction of da
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gender . | f st wwdhiuems r wer € hmu bvteihnad p t ol ibshed prior to 2013.
evidence t hat data from Socudlhl e&ft eidca nwia@a wetesemugr,d Widwtaad s |
separately. and Western Cape with only

ot her provinces. The medi an g

Data extraction and analysigohorts was 35-% 4(%) a n gteh el 1meld

From the full texts revi ewmedi asnt udges wédpoht endet wa3h8e 35
eligibility criteria for iyrra@alr s9i omhi liem tthlree mediualy owerte
identified. From eligible sARIMdiiersi,t idaatiaonomwashdB82oktkbWws/
study characteristics were &redraoat edr ayeamn of @gwbl ioova tuipo
|l ocati on, description of s t2w0d ys tauadh cerst a(nplo grudl nagt e dorng, r osm hzée
proportion of mal es, medi anc ammedn owtcomes MmMeapartead i n
and their definitions, studnopr falnidi wgén=alkx)o,r di emtge nttoi otnh €
out comes and any ot her fna=c7t)o rasn d i QR4 peaidres/t lryesponse

associated with the outcomeisnfolrfmacm®enpapedr sdemar iybeet ai

more than one eligible cohortontdata obral |l Ten-Chalkg rh a okwt
were extracted. Data wer e TeexntdreascatyeedK Caadmd celnbered i nto
an Excel [ Mi crosoft E, Seattl e, Washington, USA]
spreadsheet. Data from t heSusnpmaerayd sohfe efti n@démngs t hen
exported into StataE 14 [ St atMorGarlpgadaryati on, Col |l ege
Station, Texas] for anal ysi®he Dneosrctralpittiyw er astteast irsetpiocrst evde
used t o describe t he stud3l3eslla8cpredi ntgelatre reshound g t hat

characteristics and outcomesandgedck Isdtiv@epe nBi Sp.@lr n ghyeOawgsea SFo

summari sed qualitatively andi ghgssooifattelle f dc@t os$ udviee £ i

described. independently associated -with
40% more |ikely to die durinc
Resul ts were independently associated

From an initial 1540 titleswererCBPdedounhe £i 160 aoal hael
titles ( 39 %) wer e screenedCD4Frcoomnt Besd@0QG iddlelss/ 0120 1 at
abstracts wer e revi ewed amndaehnB a,ablsowaBME awedre | ack o
identified for full text reVwewsthbEBdikswisthg wied! It htag x ta | rt enw
the 53 papers, 20 papers desthi bincged8i mp hdutt &t iwoer eon A
found to be eligible for inmbusabntynimnmkke emseidewi tThhei mo
common reasons for exclusio@nefsthapyerax ari nmed tfhud |Ir atteixots
review were outcomes not bebwg amgep carmogndgssbty i HjleMmd enrd i [vi 4 u al
(43.7%)] and studies reportdommparrerdel ehamt toout t b e ss a[me0

(34. 4%)] . negati ve i ndividual s and f o
di sparities in mortality were
Description of studies individuals compared to the

Of the 20 studies included swggédetirreyi & whlt\mdbme@rhtedlaimtogmal f
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ART compared to females on fARialneasy badisnog crnoonrter ilbiukel v t o

to this gender disparity intimoetapetiyods compared t o n
di fferences wer e not stati s

2. Loss -utpo ofroldeofwaul t cohorts.

The proportion of femalueps owho were | ost to follow

def aul ted from ART wusing sDtiusdcyus speni &nd cdoenfcilnuistiioonnss

ranged fr-o02nl.®%.%B % ompar-&d . DT Hel . Beview of studies from S

amongst mal es. In five of maéesevenHIsYudarese dmd whriecaht me
gender was independently as#é&®di dtagdce ,widrhe |loesstoi kel yow
-up or defaul t-51@ Imoog ewdri &k ele ttaoi nbeed lionstcare and are -mor €
t o f-apl oow t o default fromupARTercodchparfdecr t ART i nit-i ati
femal es. Other factors assotrebetdewitt hachoreased, defiaal f
or loss to follow up were |lowent £Ddndountal al cART. sfThrts e
(although one study found abnhherssbachbrenioflepeoemsdenttd y
follow up with higher CD4 couaodmés yoechgei nqgqgd oavndCD4
increasing calendar year s. suppression and duration on
studi es did not provi de rea
3. Viral suppression or viradlegpiacal ifesi Ibwrte di scussed pos
Three studies reported on kehaviogurcal Eappoessiwhn cbr cc
virological failure. From tahdejsues tsetdu dbirescomalres | wdr £or20i n
36% less |likely to be wvirally suppressed but were no
more |ikely than females tdtdeivsel loipkeiy ot bgi cdalhef ai lauree
Ot her factors independentl|l yaassooot atfear wigtelmhdleackdio$ pai irta

suppression were younger agter,edtomeert .CD@nec ofummdtsoranmay be
use of nevirapine based regiamgmus$red HIV infection and s

From the 2012 Human Science.
4. CD4 count gains (HSRC) survey, HI'V inci-@dnce
I'n four of five studies whyeaedir reegpeordreauponamodbhdgg scodimimal
gai ns, femal es were mor e 4% eygartcagkage o T hamengetagmypl
significant hi gher CD4 coumnmtcqiunsrieavans |akeeéy nwdpostangs
for ot her covariates. The atfi thé isniutdiyatr epomntfedARTio0 t a
differences in the proportionstofat mah’Obdendabdeemabheés ARTE h
CD4 counts < 200 cell s/ Ol aitn dtehpee ngdteart tl yofas ABT i awh@pmtsiwind It
had CD4 counts < 200cell s/ Oreapbesel2tmonBRI i nnspithe op

being virally suppressed. suppre’s%Bbher factors sugges
revi ews and studies include:
5. Linkage to care and ART imintaita&tiiommunity; di fferences

Three studies reported on mah&sgemadroe cdri&kebhwnd tART expe
initiation in four cohorts defdi caildncsiheosweldi niked ds ot dwveaer di
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higher l i keli hood of mal esl i emi g erdi ednucriantgp o it Etnayri majl oi fslreadw
stigma within the health syseshemyeaenand tbetbdfreeree yleass .| iIFkalc
to seek care timeously; hi grmhoerrt allii K e/l iamado dvitrlbpdtogycahgemp
single and wunemployed mal esdidtfrewgegqlte at ol dnguepi.at er &AtRiTon s
and remain dn%t'feat ment.

The findings -§yotmentahtiisc sreenvii e
Thi s review was l'i mited t ot hdaat amofrrrom nSeuv BntAifans atno i |
cohorts i n order to maxi miksleV ttleest igeger ARTzahi tiayi o,
findings t o t he countryo6s r Bt ¥ntpoosni tiinvecapep wlmatnigen s .ma |l
However, the review had sonehelsiemi it ateonent iFomstlinyay t hns
was hot an exhaustive systempéhntcngeWhioehwsuarnsd ocad ytwedralvends
mi ssed studi es reporting cwoonrtkrianrgy pfoipnudiantgiso.ns St udiceosn g e
identified in this |Iimited cévinew wacktiaagdtimmes '‘af’do mes 2|
treat ment cohorts in the cowmrtvreyi ldmdhciet pesspadt ikwee)y tthe
any missed studies would haveatf ound sr e snpletrsat i ki at-stpeerce e ciC
very di fferent from t hose dateap oand dt o h esewesd iofph ogt elhdd\e rc a r
l'imitation was that the stuidin esvalkedtidind f er eg-B ds f titaorivgaart
of t he out comes. Because Fturda herevireweawacsh n mtt o t he m
attempting t o calcul at e s uamamac wnt e sftoirmatt reess ef ogrend éde di s
out comes but rat her summar ianea t he @d1itertlit B/ustéiaoers ecsd ntdoo Mo r
their directions, the studimer walkiet wtarmdng spedad! ed ecsnp i ART

Il i mitati on. A further l i mitati on was t hat t he studi es h
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The WHO has reported a massrhieecerrbtulrydeme mod wd d.o dlbtef rreeech aancccees
di sease internationally wittho 6tOh0e nmMiS | f on-Samad dre ypAdg i sdr

f oddrne ill nesses corresporaoiumd rt es .40I0t 0i0OMc | fuaed bil at e
borne deaths annually. It iasn da lItshou sr eipnocrituedde st hlthS f4dDdd oif
illnesses occur among '‘ThebdPrinor<5tgeah® afenaga.l of t his
estimates are believed to begaods$aemgvatoibvd oaseésdbnn®odout h
t ake into account addi ti oecaht acrhianlalteé nogne sof s et acar cas:
antimicrobial resist-aypleoi @ &8&hS,uail hygort snoonf chicken from
Sal mon(eNT S) account forbo+ &@t hei |ISoiuotnh fAdeod can mar ket . It
illnesses and 30,0006 deathstihmtersntatiinogreanltl ygui del i nes ex

destined for sl aughter (Tabl
The African Growth and Oppadrotlemriatnyc eAcftor( AGIDA) oics uBar ence
United St at es (US) Trade Achc¢!| ®dilanmmg e el hpanperp@20roedd drmd d s .

Table 1: I ndi cator Organism Median Values for Chickens |

guidedines.

GeneEiccoli APC EnterobacteriTomdeade Col i fo
CarcaReshang 540 28,000 1,600 940
CarcaBsst Chill 20 260 20 20
Nati onal surveill ance -StAhrmawyéd cdbhzered GERMBr eakandabeehb

programmes has highlighted tlabctila¢e edommohaste sNhA vien been
Sout h Af r iSead moanred | a senbeypeman popul ati’ohs (Figure 1).
Typhi muSrailumo nieg/lplhda mu r iSuanh)moanred | a

Enteritidis. There is stron®esypidenctehet oabsgneest othbhaaste dbtoe
these pathogens may predomisanvéiyl banas s oab t0fAdnSealintot p2a0ull
humamuman sprea’dfNéewnerAf hélcaswhi ¢thhewas previously asseoci at
is a clear -becoedoofbfeakls bor 8eutotuthfrreiaddeap piemr she oUB e |
associated wSalhmooeppajn incanuddiangpeak San mdAO@Edflaanft i s i s |
Sal momEamltleaiti didaskdbesuvuaveiyeélaamtced f bo an unpublished out
NTS has revealed that a nutmber of these pathogens
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Figure 1: S&emenkderdat ypes, excludi-nd¢gpunpaont emnt iaalk nsihsusmaoore | o

Typhi mbarni8am mo rEenltlea’i tkdown to be associated with foodbor
from South Africian01lpbat ikanttes ,f 003014 and 2015 are incom

|l aboraaoved surveill ance.

Whil st dat a on StaH encanesd rdewatea boofmdiseey surveill ance has &
animals in South Africa arethataida@amhmhen Kerooml yepagse asfs otchiea
true bur den of di sease i n tthiee UB udn@a no cpcoupru liant iSoonut hs Af r i
i mited. Regul ati onsSalrmonenl bpaltac enaj or ictoymt rod!l o WBStald rmoanked |
spp. i n food ani mal Sal npornienEahrtielryi tti ai get itheg del ber g, and
Enteritidis in poultry, [ Sepobubbhr gl oorf tthgsAniwtldr dDdaseadd
Act (Act 35 of 1984) ] . The TMepahti nBuarfieutny afcdt Ne2w0pOolr)t amMesroe
requires preventive strategivasi @amng (oygifédaedsnanragbemmammn)e.f |
t o reduce, eliminate or prieswdmtt epot entainalmaf s o dloramei ma

azards. I n Saolumdinseplphrmaiec ad,ef t hedh from causing human outbr

-+ =

or the microbiological monitoring of imported meat, due

o the association with serious illness or deat h, incl ud

—

antimi-cesbsahnt isolates.
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Table 2: -LaskedofBhalmponeslollaat es-SAGERB®B5) and commonly re
ani mal feed andSad moinresigiieingasaSout h AR0iIl&43, (Z2@MmMpared- wit

reported isohamaes Epbomcesnin the USA, prior to the imple
Human isol?ates, RSMnimal isdlates, RMSA mal isolates, |
Typhi murium a a
Enteritidis a a
| sangi
I nfantis a a
Dubl in a
Hei del berg a
Virchow
Newport a
Muenchen a a
Hadar a a
Anat um a a
Bovismorbificans
Schwar zengrund a
Ari zonae
Di ari zonae
Saintpaul
Stanleyville a
Il rumu
Braenderup a
Agona a
"Republic of South Africa
'More than 180 isol atyeesanr eporited. i Ot Hdor itholeetes |isted in colu

*Data exclude outbreaks attributed to sources other than ani ma

I nternational food trade happmapgri atthee monhietr oeinnh g omwmg r
human, food and anbBmhmonied dlaadtbeogs neof di sease i s-aeqgui ed
mandatory s 0 as t o preventpaitmtogremat ioan aflr oonu ti bnmppepa k €£.d f ¢
Compl ete serotyping i s thucsoncecommgnddéde pnevalllence of

Sal monelollaat es due to a c| osdee saisgsnoc iaaptpiroonp rb eattveeen nt er ven

the human and ani mal popul astuirovnesi,| liamcas ssoycsitagmsont wat h | i
antimicrobial r esSTihet dmce momitd kmiviwmal dat a.

human pathogens may not occur commonly in animals,

ani mal feeds and the agricuAtckmawl edgeé memtment suggests

t hat mor e cohesive studi edDathetovreedS hsmémt easndwer e ki nd
veterinary surveillance prodgwammesfardhei mameatvet wrinary L
The burden of foodborne di sease wil/l not decline without

38



Ref erences

1.

Kirk MD, Pires SM, Bl ack RE, Caipgpo. BWoCtdmpledaAf hDOvV ha
mates of the global and regional disease burden of 22
a data sRhobeme#s; 12(12):e1001921.

US Department MifcrAghiicludgiuaeal. t e 2thiliigp :o/f/ wwvawv fpsoiusl.tursyd a
connect /| a7l78cd2D 4210e452 d 2 d 1 3 b 0)7.0 dAc pedsfsed 13 June 2016.
Okoro CK, Kingsley RA, ConneafasThh,adthaitr dMNnSERacBati ne@M,
human i B5wad snovieylplha mur i um pat FSavharriasnnNAst riiG2 @skudb, 4 4 (14 1) : 1:
21.

Feasey NA, Hadf ietl.&all mokKet tbg iKH,di s | ineages associate
i ncome settings and -imwvame va\eadti iGeghsed ;i nnl pwess.
Gonose T, Smith AM, Keddy KH, efSoalHamaAn HoweXdligmrsdldlaae |
Bl ockl ey, a rare serotypeBWMVMG Boa t2KoliRd 35i: 6H:2.a dodSHAAr0e A
562.:5562

Smith AM, Il smai | H, Henton MMSaKewddcwltlkd.i tFidmisl drsiotl iad s
and captive wild adi malf®citn2D®lvd;tGi(rlide)rs:i @l 5

Barton BC, Mody RK, Jungk elt,. a2a0ull 8 Lo, Stéderaedasehlidfd Glaeh S n
tions associatedN wiEngl 2l WepdB od2ve) : 918

Magweder e K, Rauff D, De Klerk G., Ke&ay mkhH sl Daioda F.
producing ani mal s, ani mal feed, and t he20alsds.o cGlaitne dl nefne
2015; 61 SufPpl dbisS28P.109332x8dH./ civ663.:S283

Jackson BR, Griffin PM, ColeabPsoWsht moim)tle@hH acia Slk.r 0@ wyi
food commodities, -20n0iBimed gStianf&scd; DIGBY.. 1239

39


http://www.fsis.usda.gov/wps/wcm/connect/a18d541e-77d2-40cf-a045-b2d2d13b070d/.pdf
http://www.fsis.usda.gov/wps/wcm/connect/a18d541e-77d2-40cf-a045-b2d2d13b070d/.pdf

Annette'PeRnehtrd Mawnmte e n'',Colehtezreces 4;°CDewaledt EAgel brecht
Serena Shdprmu@emi nda B zKuui bdeenrt hkvauNtal lowt h a'nfdioz &Ntktoes | Ko’e k e mo e r

1. Wits Research Institute for Malaria, School of Pathology
Johannesburg

2. Centre for Opportunistic, Tropical & Hospita

3. Department of Mol ecular Medicine and Haematology, Universi
Johannesburg

I ntroducti on The Wit s Resear ch I nstitute
The mal ar i a parasite | i f e ecsytcalbel i & hpeadr has i htaab Uil n f efca malne f ¢
Anophenloseguito has received 2C&heweHeahnieqmudsont d ni nf ect ar
recent years wi t h t he deveHl.opfmahth goda utmreaems mo Btsii minz e d \
bl ocking 'STthrestee gitesat egi es ciamf betitamgetodd lagboratory str
any stage of t he parasiteobmajtorandédimr s saan ntaylcardhmopghet ts

par asi-dteagleisfein the vector, fiume,gau g igaumbna.ra ecooal Rudznzeitiar abi er

formation i n t he mi dgut, Twhiitsh sd whlyegueepnotrt oonstt he in
formation on the midgut wallthestsbefoalreapecaofes. s pgardaheirtma
and their mi grati on t o t hehastal a Zdiirryg gal afmhdempofundd et o
mosquito, ar e i mportant meabarabbey wamidahlieosns iwmi | | re
transmission blocking stratiengtieerss.i tlyn aaf d erre spud et veavl &donliched & i
these strategi es, | aboratotwo refar ¢edhestreosgpetpbes wirteh t |
artificially infected wi t h amh-be rmzuariacn amaldan iPABARraseét @i
Pl asmodium ,fabyi paedmng them on infected

bl ood using artifitiomle me¢emhmMetyegr f akesdeasd Met hods

is to add bt ank&mmgesiuoads (TBEaprasithestrain

infected blood (asexual, sthag@r eevn off | uohree sgafda i P e WPH S 4f e
cycle) prior to mosquito feédiwocgpandmnhhiwsasi 0 bd an e etdh rf oruog
the standard membrane *Teheedi(rPenas sSayat(@SMFRA)v.er si ty) . Thi
TBCs may also be added to ftlhuorgamenocyphne asittage st hr'ough
during cul tur-iinlg),( Stbrmagebsy ladding t he

compound to sugar water proRidsemodioumhfalveicparurhedamet, oc
during and after infection Theee dNN5g4f all mit pmd emwhs genr’etiat
transmission bl ocking compourcds,at el TaLaB 5idisnskiF ®nh a t pr o
Reducing Activityo (TRA) isfmeasese@éntTRWA otseicral thtatgtbo
by comparing t he oocyst pTrieivsal Ehoe wvaansd kd oady syt donat ec

number s in t he mosquito mi(dPgeuntn Sit at en sUintiw)er § edy )o.n mPar |
infected blood with®or withoiutatoh87BBG.el |l culture mediu
Me mor i al Il nst i tRPtMA 6 4m2,di Ginbc o
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suppl ement ed wi t h 0. 5% Alnboutmapxr o vaindde d 5@mghLsucrosé unt

hypoxanthine at ~6% haemat®birst )] namaasgamefteoecdyitnegs succes
were cultured accordi hBr iteof ksythaen dfacrd alrlot wrcfod & . f emal es t o
on day O a gametocyte ctld ulmandlaisngeo®dedt wa t h eMn .5mofsugnue stt
asexual parasitaemia and onsdmpl 8 Wwhe baamatdc 72t hwais s b
decreased to ~3%. Cultures Amwer gaimaihd® 20Ane.d nafofl Q3z)z 69 amp |
days to ensure the devel opmenrte osft agtvaegle 6V hnoaulres alnedf or e

f emal e gametocytes. On t hef rdmy alolf fiorufrecdtirosni nshevere r
parasites were diluted witmhfteesheeecdidngd.l ood cells and
serum to a final haematocrit of ~50% and stage V

gamet ocyt aelntb.a Qafr e0 . Was takdmftexctk @oenpAndEhed psci es/ strain
parasites at 37UC throughoudo ntdhuec thean dulsii mggl @Rhde ffedr dsdtiprad B
stages t o prevent premat urendexf | lagleer attdroyn coofndinali ens .
gametocytes. To estimate t hset awivaliiloint yp eofi otdlse fpar aesaicthe s
before feeding, an aliquot foifvet hcaywubl dr e@ dwdA$n oiprbambbirastserdo

at room temperature for 10 ( mkoe@nd f ofiusneaihieissed eumgder t o

' i ght mi croscopy,-2 wbkx€éhagsefi@dwmatdi ®39 were used because th
events per field. feed mor e prolific®&l Bg npdiwen

gametocyte infected blood vi:
Anopheles Mosquito preparatferder. The prevalence of o0o0c
Mosqui toes used i n t he ombsmuzabeendiasmsdkctoeachepr esent i

experiments wer e reared unndeearn sumbeéar of i nceyxdtas yper sp
conditi @&WsAC,( 230 % relati ver ehcumiddeidt yf)or aemalch experi ment .

consisted of t he Afmol | @awamigenstirsai ns:
( KWAG; originating fNadanalnorSofuttehot KwédzZulhe anti biotic comp
Afri An), coIlGBz zfiriom t heAn Gegmleivaa) ,Amc e airmbi ensi s and An.

gambiad | ANFP20 from Awi.gefrimedBdaunddet er mi ne t he effect of
(FUMOZ from southern Mozambgguoéeamicin compaarneidhnolwé hn hoipal

(PABA) on oocyst preval ence a

Optimi zation experi ments day ol d, adult female mosqui't
I n order to achikRvef dlndiegdari@n sst wiatt ms wer e provided wit
species/strains, a series otoexpieni mgneéisthbér ohed0s®Bphenctra

each per strain wa s conducO.e0d5 %t oP ABpAt | fnc a et rfoeleydi aft er

success by varying t he stamvVatctomn.peFowmrdsbiporlioogri cab r e
feeding. Al strains were mani.nta@addmeddz tohnr eae Or. Dpheda t @a rauwbsi ienn
aminobenzoic acid ( PABA) s8tatvahi af t eporr oemdugencewer e

unt il di sAmct iacmsa Bmkse swas ®miarmench mortality before feed
for 24 hours before feedi nignffeodtleodvebdl oloyd ma al7®2 wheoruer sof f e
starvation period after feeloggmemthrdaree3shd€qlibro88 wmenet e
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ection of mosquito midgHEtbceawmsopethermadi bhotlags comrg
after the infected bl oopdr erwead IéAmicce adreatbei remmisnies camcdy sAtn .
al ence and intensity bFyol mewinsg odi sEkaobiescerft al l
oscopy. Salivary glandsanwer eontirssle}ct eadndl 4 vidawsng L
i AiTeetismi.i vary glands mifcreachpendoocdsns, i f pr es:e
i men were stained with tGiemmadagutdAnv.o éavebabbtinhAmdeirsc ol uz
e contrast t o deter mi (e&i gprog o AAi))t e apdessepnocreo.zoi t es
st preval ence and oocygbserivretdenisni ttyheb estaweaevmry gl a
ami cin and PABA treatmehasnevkremeanas| yozfedt hley sal i var
S of unpoaairraerde ttreiech s t usongonfirm the presence of sp
hpad Prism (Version 7).wasSproi esst adiifsftarceand des swiigri f i
rds to oocyst counts wemevalsoceompawednfohet RABA
treat ment s. gentamicin treat meAb. sadipuesi

0.93) Aand arabPAB&i S n=76; ger
Il ts & Discussion n=50; p=0.17).

mi zation experiments

I ts from Pivef abaispfadaamtetDony st intensity (number of

mi zation expeAnmegtssmbiaei griofhi coafntl y higher in the g

iensis, amdn. cbuesbapived tAmat c olni=zBRi)Anandar abrn =#&h6&)i sc omp a

preval ence of oocysts (tmeanhheiropoesipect Agrp PdBHwe=dBi8in
percentage, of mosquitoped. Aheseartdgmigewk3dtéh, opecPs0O2)
t he me an number of otHowstver ,petrh etsegusatc i faxaro ev rFi anc e’

fdgsheyplly increased asrebeakms.pear atdifdfresriveselr si gni fi ca

mi zed over ti me. The feeding rate (proportion of

uitoes PRlhats mdikidueocnt ed b INoepd)r afmettestc dompari sons of o
codnuddmni i arablsosiincreadved woerer species showed no S
essive experi ments (t hbeestewe e etnfles PW®&WKRe c omattr ol c o0 h

rdém. ffouwkest eAnt heggambsakthe gentamicin treatments (p-=
recorded only once becvwhuesre ®Dloey stwerientseamsiiltairest ower
ot her two Arembgamsbmnongé axXxsepeci es (PABA: p=0.64 and gen

ar adbriemsicdl ubuiri ng t he am@t iymiesatiinodn cate t hat ei t hei

ri ments, t he hi ghest muwmiileert i oonf pouor cpyosstess  paenrd t hat
i men waAnfodmnuhewhiulse arespadyg similarly to treat men
ease in the number of oocysts per speci men was

r vend. iamr a(bK WAG)i .s
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Figure 1: PAas o digwm ifodf edtpeaphuenl es a&aKWBAGEnsheswing green
oocysts and (B) sporozoites in the salivary gl ands.
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clusion The WRI Mahastite infection fa
four maj or African ma leanraibid heev efcu tour es pt eecsit d sn gmvaelf eer vi aarl
cessfully P.nffal egdgponae tuorh ydtr el g compounds including to
tures using artifAcophelmeschcrianseesnd eadér sf.our maj or Af

epresented with the highsepacinumbernt hokl oprgwitdi ng an
the four speci es. Gent ame <é aar cthr epd tamemtr mi horeappdrt
yst i Nt eAs. t g calinndenbioitalr abi ensi s

t he positive sporozoithecknewbbtgeneomnfsi r med t hat
ection in t hese vector sStaedh ddfe thehiVecedr uaretrr ol R
oratory conditions. Ami sarest hadarek efdi rfsotr t hmer tdsagi st a
e sathuds n . arabbaeasibeen s ucncoessqgsufiulol ycol oni es and prepar
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Monica Birkariasdt ha Kear eosom e?>, Nih amgi Matmalues z ', P aHeensdkra ¥ Koor nh

'‘Centre for Emerging and Zoonotic Diseases, N
Centre for Respiratory Diseases and Meningiti

5Centre for Tuberculosis, NICD
I ntroducti on gene inactivation due to ins
The quality and interpretatcapswowifarcomgmunrei cabpre dsisems e n
surveillance data is wunderpémas,d oury |tolses df’aWhlipstoircerr ¢

accuracy and depth of underasdeamudtngl yo fc htahrea cpt agtphecagbel nesn b a s
invol ved. The Centre for i Rseosl paitreast,or yt Dii Se as@ce sasnadr y t
Meningitis ( CRDM) of the vhatabhekb dmdstgeonoeypfier st at
Communi cabl e Diseases (NI CDjJUgefsnetheceftoure coonmmd itttieans.
t o t he phenotypic and genotypic characterisation of

respiratory/ meningeal organlits miss tdiaftf icalse tonvasiuae i se
di se®dassically, pat hogen iunsviansgi vter apnostneinstsiadn @lsecat r on
mani festation of virulence theodghicmmeneoepasi ononhas F
been I|linked to the presenmenocsfaca@ahapdldesaccbari déet3et?op
caps‘tl eal though, more recenEl gc¢ctrvimummiearces ddipiosutgsh have
i mmune evasion has also beenmy shewmgt o bae madi at ged eocft r &1
by rmampsul ar *ceomtfiegensng i nv amii ovreo specootpeyf thirgdifdweV s, t he ma
to ®#ocapsul atéd isolates. TEM studies have involved the
conjunction wi t h fixatives i
The bacteri al capsule is r sutaiimelayn dus e dbifloirset iphiengganobn
bacteri al respiratory pat hadeénsi ofnarl @miageosti di aamidn e,
surveillancé '? pudpos eass c adpysews| arave been ruthenium red
polysaccharides elicit anti wéehheonuthslsgaoo ms emg iwn tthhe ammman &
host that -scpoencfiefri ct yippemuni ty,ort HeayntthawidrmB®é&n same. of the v
used successfully as vacapeal art asget si ngansuccess fo
epidemi ol ogi°c’fhemérakeérsi al diafpfseurleencleisesi n cel | wal l- col
external to the cell wall papnditiisvevimeighalt&rvaem’®btakEMedfac Gr
mi croscope | evel as a delniecgaattei veaetbwaertler ioaf tfeinmes, t o i
anastomosing pol y'é&hoh aroindnebn fudebWwi*t 8. di fferent types of
factors t hat influence t hei fpfreordeunctt i otna’idonf ntgle aiomsteeraifsailt n &
extracellular pol ysacchariadfesbadtnerliualle c aipnscuulbeatsitoani ni ng
temperatur e, composition armd ciphmskl uef sthe ncpuddiusied rieat
medi um, position of cells wihaéairfragdéadleonnyagt vernevi obdbnnmehret ad
oxygen <concentration, gr owtahppmphaende absemee oaofgamapsul ar
and celf°®%argieati on in capsudrcaprsadadtidonceil d s, after TE
caused by point mutations icatciaopndi'ucl adryegenes, capsul ar
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A vari ety of di fferent p rseipaalryaltaitveed p a-pvha kcent sdnoagtdeor hi dat |

published and modified) wereutibesrissmdried. t Heo wkElveat r oanl ci
Mi croscope Laboratory of t gy cNopODot efi mis isrt dii :1¢ migmianfat el
capsul es -pofsi &Gi ¥ -mengdat@rvaem banttesubhsequent pelleting of f
with the wultimate aim of d efsrcorm btihneg atghaer wll tart eesst rpu cotdwrcee d
selectegperabl e bacterial i sohatesmbBdeht hbmededeaiitggin ca
nati onal -Haasheod atsaurrwei |l |l ancei nfgdre $s$ampkévéFigures 4b, c) .
bacteri al respiratory pathogemnsines ofedugth@&innedn capsul a
preferabl e t o t he somewhat a
Met hods alcian bl ue, for relative <ca
American Type Culture Coll d@ctoilan e ATCC) i sol at es of
Bordetella pertussis, Haemophilus influenzae, Nei sseri a
| act almemcapsul amedaGri am cNo.Studi s i nvol ving selected C
meni ngandtireptococcus( Pheasmbaveae been successfully per fc
no-encapsul atpeods i Gram controlgurweeriel llaned tbsol at es, wi t h
devel op and compar e variouwset peemnotclhoé sphehloeg ypgiwo and ge
protocol s t hat produced t teh Nmo snte n ic b gsisotl isadlt ilesst  aaardd Sno st
comparabl e capsular i magingpaereempineéaleat es éxamigedetys

with the <cationic dyes of th&i 5a) .bebingc orrudtahnetn ioubns emr evch t i
(Si ghadr i ch CAB28) 1 1h@3 t he amwyricduilnteur i ng history of t he
variant of al-@&ilamni bhu€ABIHgwRBI4889 genome sequencing st uc
8) , toget her wi-lt Jns itnhee adcieatnamoent HIB3i sbhcesf or e t heeulituoleat e owa
from O6young6 colonies <cont amindrnas ceoxppyo npernotcieaslsliyn ggr owi ng
organi sms were punched out Seferaa@lar cpulattuersesandoyfp & atBlveasi

colonies pirm c ess & tud | gradedpnet maimiodleat es were found to
dehydration at which point otfheeg/x owpeorley sacrcehmpped desf samgd es:
pelleted by gent’Ce 860t i fgusghajtdromB &sde were al | in conjur
mi nut es) . It proved necessairryf e@cot iocosnm@pft Hicdgithreey emmldj ushgt he
0. 1M sodi um cacodyl at e bdwfwfne rwhi cwhitdhh s whservation c

accomplished by the additi ome ofe xOpl00®rMe ds,u c raonsde, a0 .tOhloM g h
CaGl® and 0. 0,1 8,68 ,Mg €6 descrphewumopyhages is extensive, C a

Hammer s centmiadit. been documentépopsebi gudlex aus

current gl obal reliance on r
Results and Discussion alone. It is therefdadrieschoped
Comparison of isolates fixeapwpirblacedi tofert hreuthNhlethD utmo rtelde o
alcianpybl deé ne vari amt & (fRiagvid és pr2aavi de i mportant i nform

indicated that ruthenium red plus diamine staining was
adequate for vposiali zeé ngelGrAomkmaowlneadngye ment s

Gramegative cell s, whinlegtat s Pmef @es sdarheAmGreanvon Gottberg i
cells required dual processTimigs wwo hk botals sfeulnedcetde dbyyebe
(Figure 3g,h), as alcian -bl Cemsmuai cabhemdpekwmesic, non
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DAYS 1
and 2

DAY 2
(ctd.)

DAYS 2
and 3

DAYS 3
to4

DAYS 4
to 6;
6t08

Figure 1:
capsul es.

Schemat. i

On
I

ROOM

T

FIXATION FIXATION
2% formaldehyde + 2% formaldehyde +
2.5% glutaraldehyde + 2.5% glutaraldehyde +

0.075M L lysine acetate

in in

0.1M Sodium cacodylate
buffer pH 6.9 with
0.075% ruthenium

red variant

buffer pH 7.2 with

0.075M L lysine acetate
0.1M Sodium cacodylate

0.5% alcian blue Pyridine

BUFFER RINSE
0.1M Sodium cacodylate
(pH 6.9) with 0.075%
ruthenium red

BUFFER RINSE

Pyridine variant

0.1M Sodium cacodylate
(pH 7.2) with 0.5% alcian blue

FIXATION
2% formaldehyde + 2% formaldehyde +
2.5% glutaraldehyde 2.5% glutaraldehyde
in in
0.1M Sodium cacodylate
buffer pH 6.9 with 0.075% ruthe-
nium red

FIXATION

blue Pyridine variant

0.1M Sodium cacodylate
buffer pH 7.2 with 0.5% alcian

BUFFER RINSE
0.1M Sodium cacodylate
(pH 6.9) with 0.075%
ruthenium red

BUFFER RINSE

Pyridine variant

0.1M Sodium cacodylate
(pH 7.2) with 0.5% alcian blue

POST-FIXATION POST-FIXATION
1% osmium tetroxide 1% osmium tetroxide
in in
0.1M Sodium cacodylate
buffer pH 6.9 with 0.075% ruthe-

nium red blue pyridine variant

0.1M Sodium cacodylate
buffer pH 7.2 with 0.5% alcian

BUFFER RINSES X4
0.1M Sodium cacodylate
(pH 6.9) with 0.075% ruthenium

red Pyridine variant

BUFFER RINSES X4

0.1M Sodium cacodylate
(pH 7.2) with 0.5% alcian blue

| 1

DEHYDRATION
Graded ethanol series: (30 minutes+30 minutes centrifugation)
10%, 20%, 35%, 50%, 70% (overnight), 90%, 100% x4

INFILTRATION
Ethanol : London Resin White
2:1

INFILTRATION
Ethanol : London Resin White
1: 2 (overnight)

INFILTRATION
Pure London Resin White X2 (overnight)
| |
POLYMERISATION at60°C for 48 hours;
SECTIONING on a Leica EM UC6 with 70nm sections
picked up on slot-grids;
STAINING with 4% uranyl acetate for 5 minutes;
VIEWING on an FEI BioTwin Spirit at 80kV;
RECORDING images with an Olympus Quemesa CCD
camera.
of the Transmission EI
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Figure 2: American Type Culture <L£gbklieetiacretias el atneds eprt
(a,c,e,g) or the pyridine variamtolgygfsaglchiaandb|l s¢-ppobj dgiv,
cellf) (and -nhegdtriavme cel ISEr épgt bfocous PP né L mbowarmaktorr yct ed,
encapsul ated straispeshbdbwcngtmonengowith alcian bl us (al
pneumosnemae@t ype 1, with a capsular crystalline filigree (
(eSf) pneumenbagpe 19F with a delicately stained capsul e
expolysaccharides Halmoami buse)lype( dehimaevhi ch either st a
with a thicker capsular zone apparent wit-hh &l ®i. 26 BDmue s
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Figure -Beg@tame cells (AT-C¢)i peoeessattewnnd kEtained with
or the pyridine variant Bofrdat el hda npbmht wghditsh,efr,enh)i:s (lai,tbht)l
when stained with ruthenium red, but a di stNienctseglimc daa
clearly lacks any capsular staining with eitheN. dimeni Tgirtr
serogroup W in which capsule is evident afittelre eri uthlreegnisunm
hard and crystalline, the alcian bl uNe. snteaniineignigb gidso spo fAt e rr
no capsule is evident after ruthenium red staining, but o
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copolysaccharides with Al an blue is evident in this
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opolysaccharide | ayers, bu cell s towar dsspetchief icce nMtraei na
ni ngsieriadgrsoup W cell s demo
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apsul e nNl I mdmicmgsintviedil d ance&stiseptateccusFyepmetuynpai A.6 F;
eumoshenmet ype. lpndibhhennoagpe 8. Scale bars: a, d, e f, g
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