


The hwam brrdy play5 hart t o  a vaR nurnbr of mlcroorganlvm 
Th~r b&i krtrcducbory chPptn deylk ttp nonnal m~cmblal flora 

tha? colonirr dUferent anatomhul nfes, a$ &I a the varlety of 

PecMirthatun mnhr wruknce to selected mlcmorganlsmr 

8 LouUon. Mluoblal f l ~ a  differ ~n tnmporitlon depend ng on theor 
I 

d n a t o m ~ l  loutnmr and mkranvlroMnMtr The ~ , ~ o b u t t o n  of normal 

$ A Pmptks Normal mlcmb$al flora describer the population of mernor- 
@m that urually mide m the body. The mivobakw flora can be 
Mhud ia srthn Qesldmi fbarm.. a Mmirrly tixsd population t h e  wlil 
repopvletl If diRUrbCd or %wshu +Pan* that are denved fmm the 
laa) MdIMImsrt +here mkrober W C  mtda m the without 
lnunia, ryld un ewm p m n t  Inktion by rnws psthoganic organ~mr, 
a phenomenon known as )s b.RuW. The 4kfa have wmme% 
raf fm&m such,* vitamfn K syntherir Howam, t h y  my cause Inva- 
Swlvcakr4r, in Immunommpremkd*waOc+ W displaced from thrr nw- 
mallsra. 
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(M cwHy Viridans StrepfOCoCci, Branhamella rpeoes, P r e m W l a  
melminogeniru$, Aainornyces specnes, PepMrebfP 
coma species, other anaembsr 

Haopbynx Oral orwnhmr translent c o l o n i ~ ~ J .  IMMm 
nrae, ~nmopb~m rpactes, N. menm&?f@ 

Stomach Rapidly becomes stertle 

sorterorder *Is, ClomMi~mi ~ h b a t b r i u m  
rpcler, E. coli, P r o w  rr*cPs: Webdomoms aenrgi- - Entemxwws ~pwm other bactsr~a and y.ab I 
Chtldbearing years LactoW101 SPeUI yeam S m p h F  
- s w  
PrepubenyIPostmsnopaw:~k ahd skin flora I 

MICROBIAL VIRULENCE FACTORS 

Mlcrob$al viruiance fanan are gene product$ raqulred f0r a @t6$&%1d 
pa-n to mabl~rh %self In the hast These gone prodwtr mn ar 
the W r l s l  dnomoxnoe or on mobile genetic elementsnxha *. tmmpcmm Pmury pths+cnr express vsuknce facton Ihat ulbwthem 
to lsun d k w  m tho normai hosl Oppmtunist& paUW8M am 
wwl wganiun. or m a l  fbra that lack the means to overcow WR4: 
host'' mechmism They cause direare only when the ml ha& 
dsfawtrr bnadud or dsfident Virulme factors can be dlvlded Mow 
eRl -Mr 

A. DPynU wdmbm un be of m r a l  type. depending on tho n& of 
the wqanirm, iCI requirements for su&, and the local envtronment 

1. Hpluraddar W b  dmun hyalumn~c acid to aid in the dtgartlon of 
tmJe. 

2. RMNW dcpertrpmreirn to enhance the spread of ~nfezths 

h th@m &Wcwpulanon of flbnnogen to clot plasma. 

4. Cdqmass breaks down wllagen (wnnedve tlsues). 

1. a r e  - 3 b w i t h  rpecrfic enzymatc actlvbttes 
produced by many Gram-porittve and Gram-negative organisms 

ulotaxim a n  r a W  ntrxallelrtly and are often the-f 

dbw. 
a lome toxmr have seveml damins wfVl dkcrete btoiqlc functfM1s 

that  wnfer muimai t- rn example la A-B exomxln. where n 



# the B subunit binds to host- cell $IYCWOMM and the A sub 
unrt enzymat~calslly attacks a axeptibie t a w  

b Many tomware AWdmqbU~&!toxinr 

2. Mi" mmolety found m the 
outer membrane of Gmnnmptb a g m h  When released by cell 
 IS, tho lip# Apwllm of I~popolpacchulde on  Induce septicshock 
earadenzed by ferer, zwdmlr, hypotension. complement mnrvmp 
tion.and* ' " '  _ "  (DO 

C Surtm mmpnntr may proad the wganam from Immune respo~er 
wch as phag-k or aid In tlrwe Invasion. Fa example, tha patmc- 
&id. ~ p r u k  of H intruemm t y p  b and the x i&  pollnscchar~de 
oprvle of Streptoeomn pmmmn& interfere with phagocymrlr. Other 
surface protalns YKh rn adhednr or fUamemin appendages (fitnbrlw, 
p ~ l t  are snvdved in adherence of invadhg mluowganismr to celk of 
the host 



This chapter rdvtcwr the essential features of bacterial 

arwcure with in ~nphapis an the difference3 beema, G r a W -  

tlve and Gram-negative organlwnr Also d i n u d  are ImpOTtant 

come@ relating to bacterial gmwth, mtabollun, d i t k R  and 

t t ~  meth~dr by *vhich bacteria transfer gmatlc~f~mation. I 
CLASSIFICATION AND IDENTIFICATION OF BACTERIA * 
A General pmp- can dlfkrentlate prokaryotlc (single-rrlkd) organ 

lun, fmm higher w l m y o t t c  orgawsmr The most dinlngwhable fea- 
wnr- 

1 P r d w y o b s  have - whlle eubwtes have 
31. This dmmme allows loma diuwr of amib1otl-a to rpeclfically 
target pfDCaryot1c pratein b ~ ~ k  

2. FWmymer have a mkd, sing*, rkut*r chmmo$om of double- 
stranded DNAthat repheater bWirectEOMlly lhcn k no nudew. 
RoCaryota !ak s nuciear membrane, and their DNA does not have 
basic prolslm awdat€d wrth R 

3. Pmlwyota krt nunbrmr-bound or1~~1ne1l.1 such as mituchondrla 

4 The dl wall of mort Lxctena K a unq~e,  ngld, 
that a l h  the charPctemflc Gr-e and Gram-negatlve -In- 
log of bactene ORn, Nill (porit8.n vr negatne) s based on blo- 
QnnU retmtm of dya by the celi's outermost layer, Gram-p-I- 
twes have a lsrgar amount of peptldoglycan Add-fast stalnlng is 
based on the ablbty to r&s4 add decolomatlon due to a high con- 
tm of wsxer In the cell wan. Myeobacterla spar a n  a d  fart and 
Nwrdir speck am panialiyac~d fast 

5 -an raponsibla for V-W 

a 

me n g  ureapbunaJ 

muramicadd Both myc@sm 
ard &my& are Mfore- - 
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6. C M o r ~ l l l s u u * t ~ t o h o a o s l k a n d H C ~ u i n d  
tor 'WjUpatkM b 6(urmeprthrr &WE T h w  structums onvcy 
alkr*.yylrmS-l(nfi\qAr). 

6. darilhrtla d b.cmla Ifdetmcd ilmfihab C the b i~hemlu l  cham- 
terktlo endla phenotypic features that allow look-alike orgpnlrm UI be 
dlfhrmtlimd from each other. The genus and species of an lxrlate can 
be dmnnlnad by norphology and Gram rtaln and by blochemlcal and 
nufltlONl Waits. %me rpeclfr examples ~nclude. 

1. Uohunlul rh.ruMRb such as suh i l te  rpeelf~dty (e.g , 8 p r -  
hmh grew Wfk4 l l yan  Bordet-Genqou a ~ r ) ,  the ability to fer- 
W ~ ~ s & . g a r e - ,  "endme pro- 
ductlon d unique nasbol~c producb (e g.,a-# 

-. 
2. Smrologk; nsRMty--th. IdFMlflcatlon with specific antlbodii In 

d l~noa l c  lnnnunoasq% 

3. -iyp4np k vrefvl cpldemlologically In trrc~ng the wrce 
Of Epidanre 

4. -- 
5. lnOMotfrra*ltivily 

A. Thedl nwaope kdsflnad a all layers that enclose the cytmd of a bac- 
terium k k the mskr structural feature that d~fterent~ata G r a m  
from Gramnegative bacteria. Gram-mNve badern haw a simom or 
flmly p m a M  slrface cd r t l ng  of the ntoplwnic membrm, W 
doglycan law, and rorrmtlrnes an outer capsule. Gra- brtab 
have a complex cell envelope consldng of a cytoplamk mrnbrma 
(lnnw membrane), @p*nnk r- contalnlng pa(idoghn, an ou(w 
m a d  rometlmes a capsule 

1. Uplub podunion I S  lnually GWrehtd wnh VlN*ncs kcawd Cap 
r u l ~  am antiphagocyte. Mort capsules a n  urboflyaatr m nature. 

2. The d m e  layer IS easily wahed off and Is Csa adherent than up 
ut1.r . rl lr0~MiWoNmmbn"e . spxpBeMamnc&mmbneand 3. The b.ct.ri.( cell vnll b a stmare unlque to pwkaryotes and k a 
major rlte of amfhlotlc alack (kp* 

a. Gnncpoaitlvr b.cM(. an, c~npaed of a thek lsyer of peptido- 
glycan. Ilpotdchok acids, polplccharldrs and sometlnm, tbl- 
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~n the outer membrane s untque to Gnam-negative bacteria. * P10t.i" pnin ch-C allow the flow of eairacelfulsr m&nsl 
through the cell's outw manbnne 

4 Thepwlplnm~sthe+ ' 

rrmr*lr. it contams protsmr, pptidoglycan, hydrolyttc 
en- and p k m ~ d c o n l r o l l k d I ~ h & & ~ l a r ~ ~ ~  
r i i &  

B Plurns (mil) numbram functions prlmar~ly as an -6 Its 
composltlon k 60-7096 protern. W% lipid, and mall amounts of ur- 
bahydrate If prmt b M r u l  dneen tmm dmln k l w m d  
within the cytoplaunc membrane. SbrlKtuta wc&ted with the plasma 
membrane are msmbnne p~lyrlbolDmeDNA appwgates and m- 
sonus. Mew~omn are convoluted Brumfres of cell membrane impw- 
tant m cell divmon 

c -- 
7dj IrucdA 1 The nu- nlbn of bactena cDnrrrtr of a circular chmmororne of 

doubleltranded DNA that tacks Wons, hiitones, and a nuclear 

~~4 m a n e .  In contrast. eul.ry& nuclei comain all of the abave 

>2. Wwsonm comM of 70% RNA and 30% rmern I_05~baromer 
m'ph (nmwmml .re attached to R N k M  cornp lPxca 

broken dom lmo rubun~trof 301 and 505 

3 Poiyantlru. (e g, putrewine) are bcated m&nlymmhmmps and 
w d i w c i a t l o n  of the 70s tUwaiime 

4. Cyoopluaic granules acawrmlate food reserves such asglycogen, 
Wsk in the form of r C p .  and p e e  ~n the 

famof- 

5. $pons (-) are found on P p ~ i e s .  

Spora promote the survival of the organtrm under adverse envlron- 
mental c o n d i t h  because they resist hest and drying. Spwar are 
highly Ihhvdmted and refmake. They c o ~ r t  into vegetative cells 
via m i n a t i o n  when mditlonr of the emlmmnent are more favor- 
able. 

BACTIERIAI. GROWTH 

Ww rrpidty am infe-ctlon can pmgren More  hwt deknrer rnpond can 
dddnm tka m r i t y  of dl- In a closed Wcm, growth H dependent 
laa the of nutrients, the Mtwnel envimnmat (e g. mnpuk 
ans),.ndthe$reh'EAratsofthl6psdPrrpcies Rgum2-ldyr(cffatyplul 
br(cti.l prou*k Nru. 

e 
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k u s e  the spores of l are 
misfant to the m a s  
mental mndmons, tk 



the organisms are 

during this phase. 

. The stdonary phase occurs when 
-.Cell number is stable ( 

organirmr cannot maintain a v~able, nongrowing state. When they 
reach the stationary phare, they immediately start to  die. Other 
argdnisms, i f  conditions do not improve, start forming spores. 

SURVIVAL IN OXYGEN 

Sumval on oxygen is an important parameter used t o  dqrrrfy bacteriAW 
P (0,)- - 

ymes are Important to  detoufy thlr ~ o n  Supsmxide dismummconverte . 
superoxtde $on t o  h r en p e r o ~ d e  Catalase or p e r m 1  n . 

mmbol~rer -- the - hydroge~p?omde t o ~ a z n d  oxygen ObHgda a m  : 

KAPMN MEDKAL 



@ ENERGY PROD-. ., , 

Enaay pmductkn rlquiP.P$eumofaf&a Sanebwmia a m n r y w -  

k ~ & ~ ( F s W f W a t i n p a a n p a n n k n h i a m a s m t i a l  

a ~ $ w $ i s O l ( Q J M f m m t b e c e U  

1 i s t h e M m i U b k ~  
a. nnmufh*e&%ktdth~nnrpintlon~gmr.tlnp- n 

a n  lm VSCd by abNO.DI mmbes and facultative organ* End 
' p&$@ of-&Her depending upan the op$wMn 

? o h  u d u l  in idemifhtion. 
~blkate anaeroh* and & S t r s p t a v r c u r ~ w w  fw. 

m~nlurllon i-n-bause they 
cannot make cytochrma or catalw However, they do have 

. * 2 I~IY oxldha organic fmk end rwuka M r**- 
JasntnnpatCblntodr~ptham~ofm. .* & a Rapiratlon prodxa  almat twenty t ima as much AT? a$ fatma- 

tatlml R requires a terminal electron acceptor. The & CledMn 
acceptor is oxygen; h o w e  -- YICh as 
, are raed by mme organrm. 

b. Gwen a choice, bacterta wdl opt for *tratron over ferments- 
m. However, bhdene d~ffm m thew intrinsic ability to we fer. 
meniatii or mrratmn 
& stria or and must we oxygen as 

a tefmlnai &&on acc%tor ~ ~ u m  tuberm/m,$ s a I 
p e a l u u n p * o f o n ~ & .  

(86rnr-olily- 
@ rt* sf bactnh me the rnan varatlle strategy. fer- 

UImemmCX upm-- 



h. A s  a dormant structure capabk of wrwtwng pmfDnged periodr of 
hfawrsbte cnvlmnmental fwrrr Spores are capable of &lilhlg 
ibe wgetatiw stage of growth when envtmmental factors becoma 
*ore favwable. Spores are mstant to radiattap, $&g, and d m  
tan* T b m d  rektanq to deMhltation h due to the hlgh m n M  of - 
calcium and dlp(cdblc d In ttts core - ii ohurvad in 

a -  

B  InltlimDn of m h niated to the _-I. 
R e g u W m  m by m m o f  negattve feedback. In ad*, t h e e  
of srbw andni- are lm!mrtantW W ~ b t I w  Mlvlty. 

C. rnnnlnrtion .nd outpwth occur when environment4 and nuVHl~nsl 
facton allow fw renewed ceU growth 

i ~ b a i ( l p e n d b y t h e ~ r e m s t ? m ~ s u c h a r  
g l m ,  nucleic sridL iMbbmlno adds. 

2. Y r w  r a u b  In autoW of thcpplfpr Vn h r s  
of pmteln and rtrurmral wmpwavm f d W  Tim hp~,.csn nmr- 
brane develop into the cell wall. - .  

GENETIC TRANSFER I) 
Genetk transfer refen to three pnnclpal mechanisms that &@the 
mwmem of g m l c  natwlal into a host organlwn. 

~ . -S theW ' " -  -' ' m f m m t h e  
mvirasnm 
1. Ona LMM. the dl, haroicgaus recombtnatlon wRh the chmmc- 
-d lh. radplmt lnvrt occur for the trwformrtion to be suc- 
cssshd. 

2, ~ $ u n b e i n d U l Z d k t h e h b w a f a y ~  
~ . l b k ~ ~ u s n l t o ~ d k t o t a k e u p ~  - 
Ing g n a  of interest 

3. Th.m are natural Mn*tnmrr among both the Gra+Mw and 
Gramnagstkc -la. The mdkally knpwtlnt natwal Var6bm. 
e n i m ~ s w l q ~ ~ ~ w c i e s N u ~ a o m u -  
* U K l W ~ r n .  

B . * -  -Thereare 

two kinds of tramduction. generalized trsnduction and specialized 
tramdudfon. 

1. tn -abed trmmductia, bnctnlal DNA Is m~stakenly packaged 
mm an empty phap head. Thi i  a vary low frrquenq e*nt, but 



2 W i n g  spdallb.d tra-. a lyrcgmk bacteriophage ?hat It 
lntegrned lmo the baaerlal chrwmmm exdm IMf, accldentsliy 
taking some chromosomal DNA When the phage replicates, my b ~ -  
WrJal gem that It has picked up is also repl~cated There gener will be 
canned tnto cells that the fmgany vlnaa infect. 7 

q@@.tmrrl l*d-Ic lnfonnaflon between bactcna 

1. M o s t w ~ i m  n-. w r  an 
, ' -"- " ' It often ranin 

pans, such as those that encode reststance to arn~btotlo, and vlrv 
lence factors, such ar -s Plarrnldr vary," nre. 
copy number per cell, and host range 

2. If a plasm~d can emst only wlthln a- It 8s called a l l ,  
d-W. If ~t ran between different genera of 
organsm, ~t scalled 

4 3  All plasmlds can replicate themselves w h n  the appmpnate host, but 
not all plasmids ran transferthennelver 
a A c& for the pens ~nvdvcd ~n transfer 

bawren cells 
b. or m&UzaUe, p h d  nqurres the help of a 

conjugatm pkrmld to trawmtt itrelf to uuDmer bcterie 

1. A of- 1nsm71M sequences f!ank@ an m M -  
otic rssktancc gene. 

2. Tranrpornn a d  insertam sequences can In& into target DNA with- 
OUt dsn~ftcant handogy at tha rilr of hlsertlon 

3 PIS gMflN to mae or- 
-5 Is an efflelent mechanism for movlng gene thmugh a baaw- 
la1 ppulation. In fact tramp- are frequently arroclated w6h the 
f o r m o n  of m u ~ i ~ ~  ruktzxxe ~ h ~ d r  

DENTAL CUNtC MICROBIOLOGY 

Dental ~nrtruncntl are cleaned and procMwl to remove pathogenic 
micmorg.nkms. By fir. the most common p r m l n g  technique h MI- 
htbn, in whidr all llh forms (bacteria, fungi, viruses and bacter~al a 

- 

. ~ - r ~ * a n d i m e  
gram of Mced DNA fr- . nandltctbn -r P h a p e ~ ~  
exchange ofnrfMMhan . cOn/IrgaaM + D1r€utwcten*tptnt- 
twra mnsfw of DNA fIxttwaIsex) 
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r pressure M c a l  temperatures and t tmn 
depcndlng on load types 

requlres both greater temperature and more tlme Typtral 

3 V U i  (chemclave) 

Ethylene ox8de requires t ima of 74 

uslnu low-term dtrlnfedantl Is a mlfnomer 
Spores are not kllled by long dmlnfeEtwt soaking, unles e m i y  
long nme p r l d s  are used (Eumpk: gluWatdeh+ 12-15 haur) 

Ail lnrtrumena must be cleaned before stenllzatkon Protanaceow 
material. on particular, blocks heat fmm reachtng microorganisms 
(exampie%lood,%~rue)) Other factors tnterferlng wrth rtenlim~on 
arebverpacked autoclaves and u a  ane~ncorren cycle (an exposure 
time which IS too short) 9 

D l r i n f . N n t / A ~ p M I t e d ~  3 
DtsinfeEtantr, antlsepteptlcr and heat kill by a variety of acttons (Table bl). 3 

T& 2-1 3 

W.rial, wthd Anion ii h 
Steam Heathnost dsinfectana Pmteln denaturation 1 

1 / Ethylene oxzde 

i%y Heat 

AkyMion of pmtelnr 

Protein dcnahrrattonJde3- 
slcatton 

A!Wat!on/pmtein 
prec~pttatlon 

Membrane dlrruptlon 

Emulr~ficat!on of fatMebn 
removal 

Membrane disruptton 

Protern prectpltanon 



1. M w t  be EPA reasteterad 
2. S h d  kill ~ b n r c h m a l * ' o r g a n ~ m ~ u u m  M m u t o r i s  

I l l l l r a I e u s P d m ~  
wharsas-wa sime 

3 Should havethe ADA seal of rppmvalforuse on dRR.1 lmtrvmentr 

E. S o r l l h n b n  non(orr 8 

Stw~l~zers need to be hKLrtdtc Inlure that they are e&qw#d~rtalllz. 
ing imtrwmW.%re arembrperof m o n k  

1. 1-Lhow that suft~afm tempmature was mched In 
that lovd. Mtcn p calor c b m  &np or ssctfonr of a W a w  bag. 
Don nQ1 stuuv RerillaMlon, onhr prercnce of hbh tampnwre for 
pB&l of time. 

L p o r e s  of rporr-funning WUI sp sre 
w Wm, m h m  load. Sparer are akuw tollow& autc&v- 
Ing cycle. altura is.nyncthd. Uw.lly r 
Y, while a *-.bshw ~Inb14 ofapcfes). 

Umatqutmnent  m most pxlsdictbm k a  Wc+k mantor- 
ins 

F. uRiM.lp.outbnr 

I). m p c d  in the d d  f!dd f&swing d-CmW4 hepaths  B dus- 
ten an the 197% ~unlvemi precautlcnr' I8 bath a philowphy and a ut 

of ptusduret. An patient% are asrmvJ to bs ~ l a l l y  InhcNous and 
ocnmaient HIftlcient d ~ s ~ n f M i o n l s t e r i l ~ z a ~ w i m ~  orocedure* etc. 
are completed for all patlent% regardless of the p?xcdd  or recorded 
health status o i  the paasnt. Dl-..-.'. 

1 P d q r e r  lnduded I" mlv-1 praw(lonr. 
a stertllzatatlon of= hmmRDb 
b Dlsinkalon of mstruments md "Wch and splash' surfaces 
c Barrier methods (gloves, In&&, face hlslds, pladlc rhalr coven, 

light handlecoverr) 
d D k m b l e  instruments (trayh prophy ~ 1 %  etc) 

* 
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Bacteriology: Gram-Positive Cocci 3 
b 

There are two medically important genera of Gramposn~w coal- 

StaphyI~c~ccI and Streptaac~. Both are-- a n d a t  

form spores Staphyiococc~ n c  ratalars-poritlve, whereas 

Streptococcr a n  catalasenegatlve 

STAPHYLOCOCCUS 

A Genw dunct.rirtkmd J.st&tm 

1 staphyiwocd are Grammitive cocci that divide perpend~cuiar to the 
Ian plane of dMsion, formtng clumps or durtars. Depending on the 
age of the culturn, they can be observed nngfy, ~n palrs, ~n short 
chams, w m gnpblike clusten 

2 They are hardy organlms because they are relattvely reststant to heat 
and drying 

3 Mctabolkslly. the Staphylococci are YYrrrJrlrr and por 
rp.r b t h  summw!de and ma. 

4 Cl~nlcally, the most Important dtstlnctlon IS &een S aunur and ail 
other r p~ les  t ha  are nonpathogenic members of the normal fiora 
The -"be taR k a rlmple way to dlfferentlate S aureus from the 
coaguiaue-negative Staphylococci 

5. While there are six species of coagulase-negative Staphylococci, the 
most numerous species on the skin k 5. epidermidis The other magu- 
Ibe-megative p i -  of clinical relevance is x spophflcm 1 

U - ! I S  a common infectlour agent of humans, and 
tends to c a w  laallzed or t o x ~ u d m t & & p  

1 Z t a p W x o c c ~ ~  aureus should not be considered normal flora, but rt 
hnara lent ly  colonize the nalooharvnx. #m, and= of up to 
30% ofthe population 

2 Table 3-1 Nmmarlur the condrtlonr comm~nly caused by5 aunur 

e 
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NBDE 1 : MICROBIOL~GY 

: hteomyelot~r (often port-trauma and/or rurgery) 

Staphyhxc~~ aunur 
mry for arulenre The 
NO proteawe Immune 
again and agaln Multiple virulence fanow tnclude. proteln 

UTCUI 5 generally 

4 

ment w l t l .  

c \ I S m ~ r t W f W l l O f l k -  

1 The major viru*nce AcfM R prDdtrCr s a 
bdmmstm) 

&$ a?r. When l 4 n  bo@k IOU IVL catheters. a 1  pra the t r  valves are --- l~erted into the host, Staphylommus eprdermtdh o n  gmw on thew 

'k*~P* -" ' * surface, embedded ~n the blofllm Thlr blofilrn mates rt difficult for 
, ?  the Immune svrtem to a q m  q a n n  

P *. 
- ' -3$.Z 

"Ul k i  d 
- . . - s e m p U t r  

2@<eF* .I w-ry t ran ~nfat~m in sexually anivo woman. 

. m s w l t h c u u n  

STREPTOCOCCUS 

A Genus tharacterirtirr 

1 Streptacon~ are '$m-c&tTv. c o q  that form 

2 Metabolically, the Streptmmcl are aemtolwam anasrobes b e  * 
thcvdertvc enegyfrom krmantation only (laucytochromer). 
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, . 
rH a b. Although StrepMamrpl lhw in m n d m  &re aayw k pn- 

sent t h y  la& U a r e  
-s hydrogen p 
Th. f4aNre Is ussfvl kw d~ikmt ia t ing the Strapt~cwi R m  
mher GmmpaNM c m i  luJI as the Staphylmxd. 

c Almm all medically important ~treptococci a n  
meaning they r e - ! e  vltamlns, amlnc aclds, or 

-' nd therefore are pDt free-Ilvlng In the 

B Ciasrfflcetton. The mwt common clas$iUcntion scheme for th* 
~ r b & a U u l w , t h e i r r e 8 u m  b-btoQLlgar 

I 

1 red blood elk wmvndvp the mlonies a r e a  
M h.n k psrtl.1 breakdown of* km,naukmg an agram(*c  I 
-see 

2. rad blood ul lr  rurrqmdlng the colonies X1 

f&tsjy bed Beta-hRnolytlc StrepbDCOCd .W alsc cliulW9e(B(Osl- 
\ plly Into U ~ c f i e l d  g r w p  W bered on thew ce8 wCII d m  
&&a. CHnkalklk. nrra(unportant group i s m  

S, "w M s  or color &an@ of the red bbDd mlk n 
drc*Ud. 

e- C. mHMlyUISmptacd can ba dWngukhed fmm nJ, BUnr by thew 
lnhib~tian or growth Irs* pnrenrr of W pr bib. This group 
~nrluder Strepmmcc&&mm& &the W r l d m  ~trept~mcci 

. -b dm know" ar -, grow In 
pairs or rhcrtchalnr 
a. VWILIMI. Streptcm&w ptwmtia9 8s wead penoniurper- 

ion thmugh .aaot dnptiQ ZW@% of nanabare transiently 
cobbed In thelr nasdphWm. 

+b, ~ ~ t t b t h s m o r t c o m m o n s ~ o f ~ l  
pmumarh and also c a m  dl% mdi.. shurtgs. bmnchitl.. and 
bcterunla. n c the m e t  conmon cause of mcninaitis In the 
elderb 

+ r Rlsk factors for infenlon due t o  Streptomccus pneumonlae 
include poverty, a debliitsW Sate of health, the abmm of a 
spleen, and u M l n  dlrasoFI %&I m d&lc cell anemia. Hadgkinl - 
d m ,  muniplc myeloma, a@ AIDS 

d. Them Impmlunt vinrkm f.Qn of Streptocotcur pmumonl- 
m Irlt.m- capuie. 

e, kmn(lm. A vrrlne of 23 of the po~ccharlde d g a w  erim. 
a shnJd given m the elderly, thore undergoing 
md thos ~ 4 t h  e condlt~on prednpowng them to 
pnwnmiae &me. 

= 
s. lu*Dnonlla' 

~lpha hBmdytZ mhhwbywtah~n 
and bjc . m w m n f a m d b v w n d h  

W U N  MEDICAL 
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WU in ti%?%-vvim abrromul 
-. BI 

r. Reabmntof c b m  1s- 

D. SIrrptomrd are funher5 
apd F .nd G baed on anti!mdier to 

wells This antlgan b calk4 

+mu.+mu.wn(rthl~ 
a. R csn be dktingulshed from the 

pnt)n .nd mnauwrave 
tq ~ . 6 v e ~ ~ ~  ~ f - l l t r ~  

9whrUI.r coltulitrr, pcritonriller and retkqhr- , 

and baCterem~ r n W S W l C  spread. 
inciude,&slpelar (sku% infect 

frntk wewntxprkWni%*a p n s u m  andsRppnrs. 
< ~ ) - . ~ h n w o c c u r m e l Q s f f e r w * .  

I ~ w n  a w n  h organs not Nlglimliy infslmd. flrsse 
sqw.~ tncluda.tu* . ~ w l ~ ~ ~  m &th edema 
-nuan, and hnnnurla occur &r phamqmt or skin 
i W n ,  Abo dPrifled within th~r gmup k Wmik M. 
ocnming a-28 dmx after pharyngnir and ruutn in km, 

mk. .nd &dm. 
r Buumim rrd W&&lcgy. Grwp A Strq Ir an oh- 

I h,uman m a *  qnmd p n m w w m l  bv mairatoN mc* 
vk &%- wkh hc Qln, or -.-k 
most common in winter Md spring, with the highest i n a k a  

among or ems have abo basn 
ths awe of faDdbom epdernia of pharyngitk w i k e  
sWn lnfgtlons a n  molt immleat In w r  a n d  
theinfrction of h s m  W. 
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Bacteriology: Gram-Positive Bacilli 4 
b 

The four mort tmponant genera of Gram-porltlve bactlll are 

Llrteria, Corneybactw~um, Bacitlur, and Clostrtdhrrn Usterla end 

Corynebecterlum do not form spores, whereas Barlllur and 

Clomld~um do 

a chuutwkuc~ 

, 1. L- k fmrall Gram-@Sive ~ccmbac~llus that doer not 

fonnrpom 

2. Miuorsopicaty, arganlm reseW!~s nonpathogenk'mmbeo of 

the CnVmbgterium genus L-), which are pan of nor- 
mal skin flora. 

3 Unl!b the d~phthero~ds, Listerla mon&er is III1III. 
41re and- 

B. R.nmlrsim. Llsterla is a p n ;  it I d  
It ako produ- which is e ktbhemolyrin 

rimalar to strepmlyrln 0 L!aerla s mort often acquired thmugh ~nJen~on 
o f a e w m m d m u r a ~ I b I w ~  

C &lc f.ctorr. trwpr at risk of rerhus d~reasa from Usreria rnonacyto- 

A. Qlmc€&tlu C. diphtheria a a -ub. m b h 4 - d  ----e- 
4 GR-M rod. 



MQE 1: ~*~ICROBIOLOGY 

Norr 

L 

sa&r!de 

C ctinka~ mod- of d + t m e r ~ W e ~ ~ ~  
~Wk lna  Id a V-i. that may spread to hr 
pharynx and larynx a d  can compromise the alrway Although thn 
organkm is not imasive, the toxln IS - and on 
other tisun. Diphtheria toxin k enpacraily toxic to thn brM and CU, 

cmm &lac fatlure 

D. ihwmnt of=,- and should be&&& 
tYnd~~rronaeorriMa 

E. PmwlRlm. A -containing I-J is administered dur. 
ingthe flmt year of life. Booam are reo,u~red ewryten pan 

BAUUUS 

Wllur6peck are a group of Imge Gram-porrtlw rcds that p d u a  rpwn 

A. IlreKHu.nmnc* IS the major p a t h e g m u w  

1. @wa% pdwed by the organam pent* m roil w In products fmm 
krkrnd herbivaU for many years 

2. E ~ w M  on .-are an -.- -... 
-rs that act In concen. What is commonly u @ 

u a c t w l i y  a comblnat~on oftharethree toms 

b. IY-l"--- 
C. U---I---- 

3. lmnanirrion. Infection commonly -K through&-r 
-5, althoush the omannm mav also be inhaled - - ' 

4. O d l  manlfertatlons of an th rax~y  be armuour or sysmnk 
a maneour anthrl)lcmuntr*r 95% of ell lnfKtiw The cham 

ter.rr,c presentation ~rpapukr that davelw into ulcers with 
mmtic centers. Reglaul W d n r o e a t h y  u n  m r .  fduu is a 
major cornpiketion, and vlir infsdfion may be fatal In 20% of 
Un(MfOdcase& 

b. JUr w i n d  thmugh the resplratay (~nha!at~on 

5 RwUnentmdpnvrmiDn 
a. The drug of choim for Uacilbanthracis (nfwtion 6- 
b. Anthrax k Eontrolled thraugh pavenhhn and clean-up of conta- 

mfnated wssr 
c. In tho U n W  Stam, a killed vaccine k ava~lable for lndlvlduals 

with s high risk of exposure and for Iimm&. 



@ a- ~,"S,,,~,,,,.~,,~,,I"~, 

espctslly on cereal grolnr such a s s  

1. The pnnc~pal dlnM manifasWM of twotypes 
a. A M  pairon~ng Q-6 tDum emetic type) tau- 

revere naurea and &~ng 
b Food patrontng of 

2 lhemenl and p m n t i a  hdude w p m  for food poMnlne such 
ar as -. if y ~ h l o t k  k induated, - 
can b e p d  

2 The four myor paaDpenk ~ 1 %  Omtndrum perfrmgens C dtffi- 
ole, C mfd& a d  C h I I n u m ,  produce many toxtnr and destruct~ve 

l n d m  &&mare, hyaluron~dare. and lwthr  
Mse. 

3 Mort infections am mixed, tki IS an aercbtc organlrm grow fim 
and &cer the mvimnment thus allovnng the anaerobn. CIostr~dla 
to grow 

B. Fbhdium prhingsns b: a fan organh found in 

the- 

1. Qunmrlrt*r T h e r e a m f i v e t y ~ A t h ~ h E b a a d ~ t h e W o  
ductton of four toxln* -All mamr pra- 
duce -, a ~ldum-deoend-dhnae C thal IS alsa 
knowmar-, i t ~ t h e k r b o f  e ~ a n d m h a c e l b  

2 Ihnmls ion of C pehngenr occurs through 
r k n  bow%!,-ethrremthe(i.l I n W n  may be due tom 

I U ~ ~ H Y .  or remlc me wganhm s part of the ' 
n m l  rnntesunal f l m  Spans anf rcqucnt lyCIYl rY.  

c rrrmorwt - $* '-& L A r n W M  
3 aMul mn#atniam Wce on revera1 forms depending on rite 

and reverlty of ~nfenron A dlffurefy rpreadlng organism may cam 

a. o r -  a Ibfe-threatan~ng Illness charac- 
termed by ' ' Gas, an end 
product of fmentatron, forms in the muwle.tksue and causes 

Appdximately 80% of the cares of gas gangrene are 
raw4 by C. pRmngens 

w MEDICAL 
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I --that commonly pmdpltate pseudwnembranour 

- --- 
b. Wademmtwmous colltb pre<emr w ~ t h  a history of 

c. PrqlOluqydaMnstrates pudomembnmr with an- 

aapslduntani 

1. cbwwm- 
8. Spor(r H. bbundanf in t h e a m e n  they are inocuW mm a 

s U e o f ~ h ,  a dmp m +p redox potent@ k a 8 m  + 
lnJOKof~lacl,thereisrtohktoryof.vraard . 

a. fhs~i~npmdu*.*~mdod- 
W %ttWwks the nwmsl inbWtiqn of Nnal wmr mo~ormlaanr It 

ths rebare cd the lnhibdtory neurbwmrmttterr &@ 
and plntme-amino butyrk add, ieadang to -. 
~ e s m u n  a r m r f m m I ~ w ~ u m  



' 2. OCIlul m&mtWm.Tmiw hpr trrur ~UntlsljwwUti-. 4- . w n c a u r s ~ W n n i ? d e m n t r 0 d i s n . t h M  7 

kz F bmoMl&klMn*irrrhe 

-9- b-iausin mmrwtm. ncm'-btt 
-iawdcl(\mu,thaw*- . G 

d. trrtl%*uwn - 
* r s a a f ~ ~ V W i ~ L  nJn+hQaotw- 
6- w e  drugs1 The antlbiotk -of %zir- 

wta(malnMgl*%c*o.dlreerebNn 

E. 
--r) 2eataeamm 
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h a t h e u . 5 . a n d k t h e ~ w h ~  

onornlr dysfunction that rerule 

3. TnUnmnt for botulism toxlh popob.mlr)p iwhxle 1 n- 
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Bacteriology: Gram-Negative Organisms 

Thc6r-he bane& are a very heterogeneous group mth a 

1- nwnbg of medically relevant rpecler Th~r chapter revlewr 

the Imporurn Gramnegatlve cocci (Nelrrena), as well as the van- 

am group of Gram-negat~ve bacdll (enteric organlrmr, monotlc 

organism and rerplratory organlrms) I 
GRAM-NEGATIVE COCCI I 

a Nahsnrls a n  m, n~DWCfOrmlnQ. Gram-neaauve c w  
They anduranertdcally a r r a n d  ad w (dlplacolcl) with fl3- 
t e n d  adlacent rider factna each Dther On Gram statn. they 
resemble 

b EtgM r p l a  haw ken  identified 1\No of these, N. d n p W d I r  
.nd s gononhom are pathogenic fc+ humans 

2 Mrtlon of th. p.thog.nk Nelrrnk The pathogenic Neirrerla are 

fsrtld8our orgmemr. They are ww suxept~ble to heat cold, and dry- 
ing, so r p ~ m s n s  raqulre %pedal handlhg 

B N. meningMdh ~mentngococcuI~ - & b~ ~9 wLIDSE 
1 Features 

a The W v~rulenca factor for N menmgrtis a IS ~UphagMytic 
-le. The capsule is the basis of semryptng and serves as the - 
antigen for vacclna 

b ERdotoxtn and lgn protease are 0110 important virulence factors 

2 mnnnirslon of mtn~ngo@xcus s via w v T h e  car- 
ria#= rate In aduit -pharyngeal t i w e  b approximately 1040% 

Mat arrtm a n  a w m a t i c  n enters the upper rerplratq tract 
and may mmuaEy dwmlnate The nl of dirremlnated disease s 

hlbM 
hlh",w ..t '&A= ~ ~ V ~ C O S P  4 mn'fae "a' 



greatest ~n lndlvldualr with Irt. comphment (C6. C7, and a) d.li- &, 
4 

3 ainiul~ifnm- 
a ?#8n@@h &lyof%d$en and fuIminMt onset 
b. U-mla a vit lditk numw causjng 

(p14 
c. MLngHlororws 1s rarpmrbls for -_I_. 

&raaerirsd by ~ f d y ,  hypotenslo& adrenal cw- 
t w l ~ n d ~ ~ ~ ~ u s w l l y h p a l  

4 MIOnab a mnle by ldtntlfying G r a m n q t i w  mi rn t h e e l  
Zdand c~r(HtA.d by erltum of p a  ty or blood and dernon$tra- 

darstgrie-h. 
5 -*- 

r ~ w N ~ ~  ho~a.  4 
W @ * ~ D D i i t l c g m ~ a M ~ a m ~ l l y w n h  
r S 

i 
E 

1. Rm4a 
a. M y  strains produce pladsmpe 

2. hawi.rhn of the g~omccus k via v a n e d  wnm, but may also 
i r d w  fomtes. It hw an k u c a a d ~ ~  of infectton tn -ally 
eiva yeunp a&& (TWO- OW, mwhnes, llow rocloeconamic : 
grwm and utbenrrmngc 

3 MnM m n y  are primarily associated w~th the uropcnitsl 
tract st(houah drpBrrdnsad dkem can 9b~1. 

a I-! i n  obsuved as a* ' 
p u ~ l a n t d M e r p l r u W ~ N ~ p ~ n i ~ f & n . r a ~  
tomt lc  C m o n  cwplicationr sf acute uf&rim inClWle 

I 

thrsl stridwe, apidid&is, a d  -. Pmdit. r erpeddly , 
mhman In male h o m ~ ~ w k  7 

b. Gmmrrtm I n  rrymptwMtlL in 2 W  of mm ; 
likely duo m ths 1nebi1Uy to olaerve a d~xhaqe Complicaths 
indude (15-20% of cases), - 
Irrd w r i t ~ ~ @ s ,  and &&& 

c. Dinwlrutml d&usL can be obwved as menlngitth subacute - 
bacterial endocardrt~r, aMIUIIDllttl. 

d. i-uk horn -1- 
tlm lnfant dwmg krth. Ophmilmlc tetracycline, wythramyrin, or 
r l l n  nitrate i s  r prevention. 

40 @- . .FA" . T -- KAPLAN MEDICAL 



. r. -tnagnolis aWlirh.d by identif~mg~m-mesatiis 
cocci rn PMWs from the W sltc and Is omfin74 by cufturs. 
This m a y o c c u r n n M . 1 b l b ~ l n l U C h l ~ ~ a ( ~ t 1 1 8 0 0 i R ~ -  
air who 0np.prin onl sex. 

4. Dironork of i n  h mpde W md ~ b r n v b  
tlon of Gram-negative d i p l ~ ~ ~ ~ ~ l  andneutropMk4n gu- 
&&in - cubre and himhamicat W n g  ts require4 dw tc 
the pnnnce of other Gram-negatha mecai forms as part oi-l 

5. mftn*ntmdpmwah 
a. - ir tb mtWc rd a o i g  fw treahng infeaton. ti. 

gonorrhoeac s no longDl yuqt ib fe  to pena~ii~n &scam of we 
mechanism. --- and #-! 

b mmblned in-hms are wr c m m ,  treatment ngimen 
*Id krcluda an Mlichlamyd~al agent 1e.g. doxy(ydinc). 

r S.ta s&mlpracUw can denewthe inddence of -rhea 

Ilw fami& Enterobsctwtaceae inciudn many Gramnegative. nonspore- 
fwming. facultatiw Mlli with sirnplc growth requirements. The majority 
of Entewhcter iaaae .n mmrl fion In the gastrolntesti- 
naitraa they exist In a rymbMtic r e ~ ~ w l d r t h e  M. They s y n h s ~ a  
vitmln K and deconjug.0. bile sails a a d ~ ~  for rearmhtion to 
fhe Wet. Timy a@ wwWtJn edmhukm of t n t es t~~ i  muma by primary 
#athogsn% Colonhatton iPinhM& by colkinlb~cteriodn synthertr and 
nccptor wmpetRl~n l% normal flora of Enterobacterlmisc, whlch 
include Erherlchia, C ~ t r a b a c t e f , , ~ l J %  Entembsnw, Scrretia, and 
Proteur, aenaralh la& the v~rulcMs- &'theruthossnicrpedar Thn, 
an as opportumnk luthogans *men they b n r h  gu hama1 a m  bar- 
rlerr or when the hen is severely imrnunocbmpromsrd. OppoRuniste 
Enterobaaetbceae are Uw most common ravrr of 'ntraabdomlnal aepr  
and unnary tract mkdons A subset of EntPIobrntweae are cwrrWerrd 
pnmary p.thagar bauM my contain virulence factw~ oWMe of over- 
cmnlne nwmal host dsfmr Th*y are nar pm of tha nwmst fbra Thii 
M e t  ~ncludw ShiQeRa rpccies, Wmonella wectw, Yemfnb rpecies, and 
ume strams of Elchenh wli. 

A. Gtnnsl rhu.RIrWa There s no unwemlly accepted taXOnOmlc clasi- 
W b n  for thlr group 

B PhyriolooV 
1. Thlnterobacaeruceee are fawlwtlw orpsnlwm they ran ferment 

wnrpire, dspendii  upon the condifionc 

,a 
/ C 
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1 2 .-.*--@reLtbdWby,,,,,., .; 
IntectanO or mrmidder. They are runltlve to dryinn or datccatron. 
In contrast, they survlve best in a high molrture environment 

Respiratory w e  or enesther~o equipment are common sources of 
nosacomial mknionr Contam~nated Ice muchme, or waer suppim 
may harts lhese organinns causing epldsmle 

1. K MUg+m Ni antigen1 are K I ~ I C  pdywxhadrla rapwbs. They a n  
amiph.lgocytk by blocking the access of complement or antmodte, to 

I 2. H ..l are " fiageilar protern and a n  -m only I" male 
or9a&m3. H antigen may exist m one of Nro phase6 In Salmonelia. 

3. Oscigen. or m t i c  mugen. 1s tha name for repsating ol~goraccha- 
ridc uRita found ~n the andotwn ~n the outer membrane of 
EntembMenaceae 

D. PaaM9.nicltp a due prlmarlly to endotoxin (also called LPS. the 
l~popolyraccharlde portmn o f  the cell wall1 present in all 
Emembktaiaceae 

1. Taxldty iver m the lsp~d A port8on LP5 rmy c a w  mdrmxic $h!d 
when the enteric bacilli enter the bloodstream (septic shok) 
Endotoxr shed is charamrhed by blood p a s  forming m the mloe 
clrculat~an, rewrltlng ,n h y p o t ~ i p n  Vltal organs lack adequate 
blood supply, leading to decreased tmue perfunon, actdor~r, 
khemle, and cellular hypow MC may draoccur to funhw cornpro- 
mlla the patmnt 

2. EnNrotortns are pmduced by some melnbsrrof the famliy (- E 
wli, Shlgeila) that exert molr t d c  eftea. an the small intestme 
Enterotoxinr cause secretlo" of fluid Into thelwne~, rerulttng in 
rcvetory dlarrhea 

3. Mll, or fimbriae, promote adherence to times. 

E. Shigelb 

1. ch.rscW,irtirr 
a. Sh'igella is an human pathogen. There are tour @of 

Shigella: S. Memeria% 5. flexneri, 5, sonnei, and 5. boydH. 
b. It is a rlender, mmaUla organism. 

2. RmmMon.  The primary mode of transmirslon is kal-oral. There 
organisms are not killed by stomach acid: therefore. oniv a small 
number of organlrmr k 1W) are needed to mure disease. 

3. Pathogenesis. The rite of disease is in the colon, where Shigcfla 
invader and superficially destroys the intestinal mucora. Virulence 
factors of Shigella imlude adhains, invninr, and toxins. Most an 
encoded on pbrmido. Finally, like ell Gram-negative bacteria, Shigalla 
have endotoxin. This endotoxin increaser the local inflammatory a 



-, but &om causer reptlc shock because the organism do 
,invade beyund the submu- 

4. & k l l ~ ~  (rh~geliws) 
k MUy dyant.ry characterized by sbdmmsi cramps and diar- 

rhea T k  feces rontaln blood, polylrorphoIuichr ieukewhs, 
and mucus 

b O n  to four weeks after the dl- a cmfu stam MY ho set UP 

~f the organism a not cleared. Carrtcrr.expfirlence long-term, 
recurrent bout3 of dlwase 

5 Rutnumi and pnvngon imluda hydMQn and ekcb&y& replace- 
ment 
a Fluoroqu!nolones are now conrldered antibiotics of cholca. 

Alternatively, amplcilfin, tctrarycltne, or trimethoprlm-rut- 
famethDxazde demam the duntion of ~yrnptoms and dwelop 
ment ofthe canter naQs 

b Prevention Is factlitatad through personal hygiene, proper 
garbase di-I. and vatn WIfication. 

F E. mlr are mmle entemktena. The h a natural reservoir for E 

mi, 

1 P- In swms C W ~  wonatel mrniiw#tis or uropathagen- 
IC maim h relaed to the presena of the K l  umlu WgM, which 

@ lnhlbiu phagocytosir Nephropathogsnktty Is -bated wlth plar 
md-mediated hemolysln pmduction 

2 Entemtoxi~nic Escheriehla call (ETEO s a mjor  came of infant 
death in devcioping covntrler and a the ma t  common cause of 
'traveler's diarrhea " 
a. More than 100 rerotyper of E mi, callre this nonlnfiammatory. 

ycrrtory diarrhea, w h ~ h  is amliar to cholera but lea revere 
b The cqpnnwn h acqulnd through thc lngMion of fecally-wntam- 

mated food or water 
r Dmase ts rmn#nvawve and ~ccurr m the mll lntestine 
d Major viruience factors ere plarmtdenmded, ~duding enterotox- 

ins and plli.tennad colonization factor antlgem (CFA) that act as 
adhesins. 

3. Entemeg#mgMlw EsdwkhIa di (EAggEQ causes persistent wabry 
dlanhu In chlldmn nd tnveb* disnhea. 
a. The wganirm is acquired by ingestion. 
b. Vkulmce factors Imlude plli, an entermoxin, and a qiutoxin 

4, Es&,mh di c a w  noninflmnutay dlvmeu. 
a. Infants, -!ally in the developing world, are w y  susceptible. 

5. E- cdi (EHEO causes b l W  ffinhu. 
similar tu dyw+tev 

CLINICAL CORRELATE 

An m l n a t m  of a fecalsmpk for 
PMNsrrak4.mmpMentoFthewkup 
ofmktmsdranhas Iftheyaremesent 
wu are Ms mth an mwsne w- 

NOTE 

An enfemtMul b a p m  exomxm that 
rr released M l y  m the ~ntmrne 

N o r r  

LTIS a c l m c  A B tom The B poniw 
brndr m me eprthdwm In theunallster 
urn The A p m  is en2ymanglb acthe 
andADPnbWates the adenylate &we 
regulam.ypmtea thus mcreasmg CAMP 
leveh,nthece/i 



6 

7. 
IN A NuI$~(~L,L 

E.& , . m-da 

~ ~ n a d t @ W ( c W .  

% -ndwevrmiDnAntibioMtrrabsi.6hMw&rita. 
m r ( U t m d t h e i n * q n h m  
9. w'dr UI* t e m s ~  with ~ . * m  + w a ~ f  w . fluom- 

* kswmlk 
*. 

~ t s , M l ( t s w u a R ~ ~ k i R s f a d w i t h a  
I h f t d - s m e m l o ~  cephelorprIn &as e d ~ ~ i m e  and!w an 
' srmm#ycwh 
F ~ ~ e b v a u U r ~ * I t h f b & a d ~  

BWuthsbbs&mtate innZkirtds BRd 6tnrb.ntaoB)xtnr 

(i. SMtmnh S.lmOnarla amnnfk. 

I "Twm@&aw Clmond* inkctism caw 
~ ~ s n d x a W e w u n b . .  
a Mni).oguIrpdhrowh.bn,-ofsg$seMd 

dthtlrcentem~nated fobd wrmar. 
bi h r ~ t o S h Q e l g e l C a ~ ~ u m ( z t  mlllmntlr)is~ed- 

.d*-eoc*rwRIcaca*. 
e Dts%ekmoreuuerrlohi(mcn 
d. Known n m  fmm IMkdt 

~m~ccrtlpmdinadltRUnphKinO~lz 
AW. the w m b n  ran srowwltkln 

2. ~ ~ 1 l n  MecW%.re BW by S.C*PIIJIIIYPBI and 
s l L a c w l l r m ~ & $ i r n d a , W w m 6 m c a o l b  

nprxRms*1~pHlnranbmin-  
mc6tuuerr ~ i t a u t i w w ~ i n y d u n g r h i t -  

d m  
a. Rmanhria, is by of a large Inmlym ef W r J e  h) 

r w d o r w a t w ~ b y k u n u q f h e L  
b. The n W w  rhan+LpEpl h ) ~ ~  with mworal ukemwnn 

and prfwafbn Tka~-@nivnr qrrd to the blmdsmm ud 
the n t i ~ k m n ~ a l  &em. 

c LPS and other outer mmbram voWht$ (nhW rnnqllencmt. 
m c d i  kinhg. w a m ,  thc pollruortur)cle e, inhibi~ 
pha~aqwslr and m y  w U r h W  to the gf d 
&rn&.ted*, 

J_r^ 



*+& Q there are three phsus oftyihmd few. 

-$ Ff) The Rnt*.dr s n p d  as fever, letharg~ consbpatlon, and 

p l M  
* a) n* w n d  -k Is when DcNn Rilbry and organ 

Mvement arm along with a swbtwl f e w  with tempera- 
tunlpulre dirwKiatton ke., high few. low pub. rate), W m -  
Inal pan. rose spotv, and dBrrW. tii kwhw the ti vaa IS 

ninfected. 
(3) Wlth the thnd wm#k. exhaustran a d  Mar ,wove unless 

other compl~cationr afis.e.Faryl(iM1De6 of  Wphold fever 
~nclude relam (20%). aeyenrbbtnp, thmmb&tlebltis. 
abscess formatlon, pnsumonia, cholrcyrtdir (in acute and 
brontc colo~Iilstldnlaltd R-1bW). 

e Mammr While rMwamphaM fs ail1 a flrst-shotte h u g  for 

m o l d  fewc of drug wiswnce has rnured a hlft 
to third-gehefottoh cephalorporln5 M g.. ceftr~axohe) and 
quinolunes ha., Cwofbafin) m dareloped coynniu. 

HCgMlOD - 
I. Genus JilcbWa us emmo$tie, tactbre-fermenttng rods The 

c01M16cl *)pBLT tam and woid due to the preMWe of the Urge 
u g u M n r r n d a p a ~ , ~ p n w ~ u u r a r r e M n  
lollu qmm% in ~ndnhluals with underiying d i h o n r  such ..r 
. ( c o B c M ( n . ~ a m l ~ m n k o b ~ p u h R o n u y d j P M .  

2. Uw hdr m M h l y  mrrtilm organm that cnaa ulny tract 

kaYllol(i. FuWu rpecv~ pracka wno, w k h  rams the urinary 
sJt to i d  promote the produEtlon of stnmig. Thua Rana 
obs.Hd UrfRBlY f l w  a d  sem as a hidIn9 ptace for the orpankm 
Up to 10% of urinary tmct infecttonrare due tothk a r m  

3. Ofher genera of Eflterobactenaceae that a n  nwmal flora, but that 
can cara oppormnlsdc infectlam ~nclude Citmbacm (pyeionphri- 
th2 Entembacter(pncumonia). aW5erratia IpnWmonwndUTTr> 

ISRAM-NEGATIVE BACILLI: ADDITIONAL ENTERIC 
6M&www 

A. hrvr a highly bLfeaerktic mmma-shape morpholagy They are 
Mtwally found in both t w h  and salt watn and m raven1 mlbtdmddd 
rninntn 

1 Mulo chWur a n  the most ri~nically !mpMtaM members of this 

IlmuP 
a k related to the presence of a talus ha t  d a t e s  

adhence to the a n r R  sntatlne epithal~um It is a nsnimndn 

MNEMONIC 

mnetm- 
.AbMlrcs 
.Arprallon wmia 
*Abaarer a fhchngs 
RMxSUa paanwnb R met~m char- 
au&d by hrdc W s p u ~ m  claro- 
C ~ & ~ W " C U ~ I W ~ ~ ~ S P U ~ L M I  



NBDE 1: MICROBIOLOGY 

NOTE 

A m n c m  and Pkricmmrar are w , 

IN A NUTSHELL 

W and pmtsur both poduce 
u w a n d  owte a? alblm enwm- 
mmt 

infectton wmh d l ~ c a l  effeck madlated by the .ntlmumm(choler- 

wen) 
b. Bansmk!im 6 via fmi-wal rpread from contam~nated wner ' 

md fwd  
c Clinlwl manlfsstetlons af rholera are severe, watery (-rice : 

W a l W  dl- UD Itte-y) with the ias of rod~um, cMonde, 
putmum, and bmhnate. 

d lmabmm md pmwnth Includes raptd rshydratlon and eke- 
troh/te raplMsmDM Theambiotic of cham is enher t.bKydme 
m doxyqdne. 

2. Vibrlo pu.h~~olyt icus structurally resembles Y. cholerae as a 

mmw&pcd organnm. 
a Cllnkel wnligtdioar are pdmarily dlanhaa, embutad to tngrr 

t i ~ n  of nw a impmpury IM- - ( . q a ~ i y  ~lu~ltrrh). 
The incubation p o d  a 12-24 houa SymptooP Include upiorlve 
watefydiarrhea (may Lw bloody), h e a d ~ k ,  abdominal mmp* 
fWsG and wniting 

b Tndtnunt bid PIWVM*on. Mild dl- IS USU&l& Ylf-hiting. 
5ubs~itng within 2-4 dayr wlth no treatment required, Organems 
are usually senrltlve to chloramphenlcoi, tetracycline, end 
ceehsiosporlnr Adequate refrlgeratlon of raw and moked 
resfood aids m preventton 

B. C*aWtobKM and HdiwbMM. Campylobcter are mail, cuwed Gram- 
negstsre mh The natural resewolra are wny  dommlc an~malr 

* 
1. CfejuIIl Is spread perrrm-to+emn via the fecaiaral route 

a. R IS a pnmary pathogen that causes entemroW~, an Invadr. 
enterltls wth bloody dlsrrhea. c r a w  abdomhai pains maMrs. 
and fever 

b Inflammatory proct~tls is a cllnical murtfatatiw in horn- 
c Reactrve arthrita may follow In md~vnlwlpwhohave HL&n27 
d J t  a gut flora of many d o m u  uum& kh&q ddckms, ptg, 

sheep, goats, and cattle. 
e The antibiotic treatment of c h o ~ e  b sither m w n o r  

uprofloxacln 

2. C fitus is an opportunistic pathogen that causer bqctaremia and 
metatat* infpctionr in l-mW pati-. 

3 ~ ~ p y l o n ' ~ s  a spira!-&+&, mmle rod that podupl uur. 
a Hr rererwsr an nature u untuwwn and a porrlbly In humans only 
b H pylon cxhibsk agedqmdent coion~rat~on rater and farnlltal 

clusterrng For example, I t s  present ln the gastric mucam of 
f e n r  than 20% of people im than 30 years old but Increarar to 
greater man 50% of people ~ v c r  60 yean old 

r It lhver I* the gastrtc mucur in close proxlmlty to the gastric 
epithe(1alnllr. e 

KAPLAN MEDICAL 



d ColmiMton may be asyn@xmahc, h L ,  then b a high msc- 
damn with ~diopathic rhmnlc and acuta ml gHMtlS as wall 
a duodnUl ulcer (90%) 

8. Treaomm constrtr of b~unuth rab, metronldmle and tetncy- 
dmne. or smoxe~llin 

C PS4udnnon.r IS a genus of Gram-nagatbe mds that are wderpread in 
soil and water They are alw a minor component d the bowel flora 
Humans a n  very reststam to Infection wth Psewbnma specm Mom 
than one host defense must be brcach%d tor mfectlon to occur The 
major host defenses are ,"tact body surfacer. normal bacterlai flora, 
complement Ipis, and k~lllng by polymorphonuclear leukocytes 

1 Pscudomonas aeruglnosa is the most Important member of the 
genus It a an Important norocomlal lnfectlon ~n Immunocompm- 
m l d  and chmnirally 111 plbents 
a It possesses many virulence facton, and no rlngle factor a dectrwe 

for virulence Virulence factors ~nclude 
(1) P~il adherln 
(2) Sllme layer raprule antlphagocytlr algtnate caprule, reen 

maonly on cystic flbrmls patients 
(3) EndatDxln 
(4) Exotox~nr A and 5 ~nhibrt proten" rynther~r 

e (5) Many enzymes (e g , gelatlnaw, collagenase, phorphoi~pase C 
e M w ) ,  elartare Is an Important vtrulence factor because * 
allows the organlrm to wade bload v-is 

(6) R fanon 
b IU* gmup ~nclude ~mrnunocompromtsed ptlents and horpnal- 

lzed patients with underlying direale. Grwpr at panicular risk are 
radiation treatment ~at lenk bum rM!+mr. Mlentswith met&- 
t x  or metabols dkease, pattents on prolonged ~mmunowpprer 
rlvc or amrmicmbtai treatment patients wrth prtw ~nstrumanta- 
tlon or manipulation, and patem with cysWfibmrr 

c ainiul m * n w t ( a n  
(1) Wound and bum infectnmr 
12) Ecthyma gangrenorumlktn ioslon with vascular invar~on 

lead~ng to hemorrhqe and necroslr 
(3) Ear ~nfection-tits externa (swimmer's ear, mrld). ~n dkabet 

l ~ a i l g n a n t  otitlr emma 
(4) Pulmonary infections-mpectally ~n  cyst^ fibrmm patlens and 

the immun~mmpmm~sed 
(5) Corneal lnfectlons m contact wearerr 
(6) Urinary tract mfectmns 

d Treatment will Include ant~preudomonal pentdl~n (e g . tlcarn 
ollin, piperacllld and amtnoglycorrde (e g , tobramycln) 

K A P M  MEDICAL 



adafaa Diarun WM by  us influeme 
**-*-m41r and.pigiaffwrRimMl~~lul- 
dnnenda$Mwe'Bare-. 
a kmnf&b Wmil the daveJmm~d a? a vacdne, HaeIBOphItw 

~ q p e b w u h W @ m m a M O t b m I s t n w n l ~ .  

. AS gtthlnM.3moiuhto6yearage9mup. 
tr. &RwtWan#aarrvo wBb rspMmmiand can comprmse the 

a- 
r Nonrypablc straits cause pnewonis md otftEt medle. 

- W k t b r W & W u n s i h a l m *  
qW. tt i s  ChIrademed by plinful. mMMun$.& lagrpd W 
mnfimdto4hegeMb.rid $&mat LRHL 

?& lm$bR.nt RsEmmendqd trnkniGfor ~ o w p h l l u r  bn&- 

I tnrluder &aWhe or cattrsxone for n*pEngrM $! W D W i  grid 
a m ~ x i t i l l ~  pW zlamlqrsate fer wmttfsrthnatenin~ IllnWeS. 

B, madewla 
1. ~~nwemia. ~ o ~ d e t e ~ a  ara veq di, -t~. 

+llli.W ah6mct habnC. 
a E ~ k c e i m v v h m p i n s # s n d 8 ~ ~ ~ a W I I ~  1 

Rhaanhl mild dl8e0lk. pramNraR. 
a, aprtaacdntmm maryvmll~facten 

m ntuWnrmttethe W k d i d  bypll~ atho wllad Rmtxwiw + 
o r d ~ t o w h r m a r r s l u u n ~ ~ ~  

B) ?&dm mew p ~ n n r ~  toxhtu6enylleteqdw mah, wuheul * 
Q%aQxln. PJld U p ~ c c h n n d R  

c. OlnW nmifmc(knr. avnpoaingmqh ktha dlnhl ngirihlis- 

tion & R ptuM infoctint, Thk h e  (r hbhly 



w!r Whmping co& devebpr in thm sUga fdlowlng an in- 
batton period of 7-10 day3. 
(1) UPnh.t w pmdrornal rtate arun as a mild uppr rwratary 

lnfaction 
(2) P m w y a d  cwgk followed by the charactemtic *rhoop on 

impwatlon, then devcl~ps. 
0 ConralerunP B characterized by a slow tlec!ine in the 

' m : T h k  stas lam for months. 
d. m n n * r r ( : m d p r m m o n . ~ r t h c h u g a f c h o ~ a f w  

Bordetslla #Mu54 mfSdion. kbmhw alltIMoW tre0trIlerd hai 
n o a f f e c t o n d m c a u w o f d ~ s i * I f ~ k b o g v n a f t M t h a  
catarrhal Rage. The bRt protectton inmunlutlon. There a n  

tw6 vaccines fw pertussis, a k~lled-call vaccine and an acellular 

C. L . g k t u l b k s g n u r o f G r a m ~ ~ r M t h d t h a s W B l ( O ~  
Tha hpmmt k l@ndh PR*II1)OPMI* a facutWw !ntraceIIuIU 
paranhsthatusasthecMnpyrusltre6WWtoinf.ctmarophsgarand 
then multiplies w w n  the ptkwmm n causes a wa* W r u m  of da 
eare in humam 
1. - 

a L & a w P  pmmw#& is wide &Wbuted In .qusgr mvimn- * nunb 
b. il is 6(r suoblc ~r@nrsm that q u i m  lm and m i n e  for 

aawh. 
2. ~ h b y ~ m o k  

1 " I h e s o u r w f w C u m s w k o f t e ~ ~ ~ I ~ r e r p l -  
r.Drymammt devtm hwnidifleRrhowpt hcah w whirlpwlr 

b. il knot tranrmitted person-to-person 
r Ksk factors indude immunommpromised mur, almhol abuse. 

and cigama rnwklng 

3. Uinlcsl manlfatstions. Mraase cawd by Legfonella pneumophrh 
vanes grwtly m its i m d y .  Mecliolrcan be aymptornmc 
e Pnmr few r a mild, febrlle illness without pneumonia c a u d  

by LegioneIIapncumoph~h 
b It causer r mild, atypical pneumonla that may progress to 

Legknrulres'dl'dhena. 
r L.gloluuha'- k  a severe, &en fatal, pneumonia 

4 mammt. The hug of choice for Legionella pneomoph,la 1s ey- 

v 



Bacteriology: Anaerobes 
F 

Obltgate anaember are benerla that require a reducrng envlron 

ment They cannot rurvlve ~n an ennronment that mmainr oxygen 

bawure they are unable to detoxify thesupioxide anton I 
GENERAL CHARACTERISTICS 

A. Wpholqry and phyriolqry 

1. Thll group includes Grampositive and Glam-negatlve coccl, bacllll, 
and ceil-shaped spirmhnas that are often pleomorphtc 

2 What u n ~ m  they d iwm organlsmr a the ~nab~llty to detoxtfy the 
wprnxide Ion The most essential enzyme m tha process tr rupemx- 
id. dkmutase, which catalyzes the Lonverrlon of the ruperox~de ,on 
to hydrogen peroxide The hydrogen paroxlde can be further 
processed to water and oxygen through the aalon of rstalase or per- 
o x k  Almost all obl~gate a m b e r  l x k  these enqnws and hence 
rrqutte a mludng envlmnmem 

3 The greatest natural defew against anaerobe lnfenlon a healthy 
tiswe that has a hlqh oxidatfen-redualon rrotentbal and hence will 
nnt support the growth of the anaernber 

4 Obligate anaerobes are nwmal inhab~tantrof anaerobic nccher m the 
oral cavity, the vagma, and the gut They can cause opportunlst~c 
infectronr in tiwes adjacent to the~r normal habitat when they are 
diytlaced due to twue injury or vascular comprornlre 

0. PdlolG,ly 

1. The primary patholqn llfrequently purulent abscess formation. 

2 Cuiture of the abscess most often reveals a polymlcmbtal lnfenlon 
wlth multiplefacultetlve and anaerablc s p i e r  

K A P W  MEDICAL 

Oblwte am& W sumur.de dn- 
mumse merefwe, theyc~nots"m 
man enmment mar mnmrns wygm 



ICROBIOLOGY 

C Reammt. Watmt lndud&?s ru@cEhdrdn.ge plus antibiotics. 
h K H I k b C l k r ~ & r n a v q b I e .  and chlorsmphen~d are asah 
ly PW moltefWth wtin&&Ws. & W t M  iA also Mkxttke agamnst -- ~ 

ftWeM#%% and 81#terrr& fmgltb Is the mmi mmrmn clwicai 1nWti-w 
- wkm. 

i 

-~ t_ b. ItkaPfour majornrvlemfmors. 
a, unnbo+krgrcupmanm~19rn 

ride raprvls that b amiphagowuc end 
antigen alone can produce an abscess. 

(2) Since it Ir a Gram-ncgattve wgannrn, SaumSkr&t@b em. 
talm endotexin (althwgh It n much lerr t o u c W t k 8  W 
toun prcduced by E roll) - 

0) It can produce a small amount of supernude dhmutare, @law- 

JVo TE 

~ r n K l o f t e n f a n d m ~  
m p a f i e t r  

Ing at to wwkewgan expwres for long prtorhoftlm. 
(41 Bachmldes frsg,lls cornam 0-ladernasas that m d e ~  ceslr 

tam to penkillin 
c. Ciklid nuWat&sm ind* im-rWmlnal  Infedlam Indub 

t g  hbKeses and perltonitir, It Is a plmery came of Oramnega 
tiw Weremia 

d Tmamm of mawrbMe with dindomyc~n OT chlwm 
phsnkol s h a w a %  Uugtot Mideman and dnlnaga nwy k 
rrea~lyw e r a d w ~  o&nkw. 

2 

b. Ihc drub- factors d m~~alk mefsnit?qmW Muck an 
aWphasWka@e aWmlkmw. 

r hWelUa meIanln@ariru~ ban 1111- In waI and wi -  
momfYm(BRfon% 

B Fus&cMa are pleamorphk Gramllegativl rDdr mh tapwed en& 
TheynorniaHy lnhsbit the murh gasWolWnal tract and female gen- 
WhUt 

1 Fwobaeerra do not have a c a w l e  but do posers an ennmeiy 



6 2 Furo6srarlum nwbhm k the mDIt common ,miate. it 16 an i m w  
tant agent in oral mnktionr, lung aWesrar, and other pleuropul- 
m a y  infsmms 

3 Rlraktwim mcmhwm is often found In liver abwerrer R con- 
tarns b& a letllmridsn a d  a hemolysln 

4 Mast  rob of Fusbcteria are susceptible to penicillmr. cephaio 
rporlm aml clmdpmycin. 

A Spar-formlng. CloNldlvm rpecles were d l xuwd  previously In the 
Gram-Paitiw E.rilll ch~pter. 

B -pordonnin(( 

1 Pmpionlbact.ri. normally inhab~t the skin These organisms may 
tnfsctshuntsand prathnfc devices snd am a caw of acne. 

2. - m m m  

ANAEROBIC coca 

a maembk t n r i l % d h  oai 

1 F u p v  am tho only genus of anseroba COCCI that are 
impatant in cliiicsl lafections 
a. Tbny ~ a b w t r l w a y r  Watd from a mlud infsdon. 
b. Pa a gtdup, they am frealmntly fezevered from cutaneous, oral. 

respiratory, and femalagmitaf tract infections 
r Pqtortreptococc~ are semiwe to penkillin, cephalmpor~ns, din- 

&w in ,  and metronidazoip. 

B hmmbii Gnm-zqative mccl. Veitlonclla spcctes are small bacteria 
thareremble the Netrrena spxleh Pan of normal mouth, naropharyn% 
and vaginal flora, they are rarely a caure of infectton They may be con- 
fwed wth Nemer#a on Gram rtaln 



Bacteriology: Mycobacteria and Actinomycetes 7 

The mrobaderla are sod-fut bacllll notable for the high-ilptd mn- 

tent of thew cell wall They are respanstble for tuberculosis 

(Myoba-num tuberculosrs), dtuem~nated dlrcase m Ntn +dents 

(M svlum-intracellulare). and leprosy (M Iepne). ANNvaycetM 

are Gram-ponttve orgsnlrmr with a charanartslc h c h l n g  fila- 

ment growth pattern that resembles fungi. Then are 

abundant In roil The Adinomycetes d u d e  tw6 gettek of dhlcsl 

relevanw MnomycesaM Nourdia. 

lclmmwwa 
a Dbllpm aNofnr and arid-- builll (AF9 Once staened. M 

tubercul~sis rnld decoloruat~on with an acid,= alcohol rlnre 
(hence the name acldfut b a d  on abtllty to retatn the stam) 
This property IS dewdent on the w y  llpld cell wall, which 
~ncludes m@c d r .  

b The cell wall contains l~popmte~nr or glycol~poprote~m essential 
for tuberculin activity and confen the abtllty to Induce l@e IV 
hypnruncltlvlw madons (DTH, delayed-type hypersenrit~wty) 

c M. tuberculosis Is slowgmwmg, requtrlng 20-60 days before 
growth can be visual~red, m doubllng ume 1s 18 hours 

2. lntigaidty 

PuMkd-pmmln h a t l w  (PPD) of the cell wall s the preferred ant,- 
ge& material for skun M n g .  

BRIDGE TO lMMUNOLOGY 

T w  IV h u ~ w r e n u m t y ~  are ds- 
c d < n  detailm the Basrlmmumkqy 
chapterof the M ~ m u n d o g y  
r w r m w  



3, - 
a. ~~r~ nr- 

mmr. Cord is- 

baRa ~~, arddtebcks mibMmjr1aI R w n h a w  
b. &h&ln I r c f , ~ ~ k a ( l y w ~ h  nrm fpctoi end m e n  the 

-*olta*-t*--ofthew 
soma. 

* Z # k d & g ~  M WBmUl01h is found only In humans. It Is more 
mmmon in lomr loc~oeconomk group. There ha5 bwn a rapid. " 

I n r a t r ~ i n - i n t h . U . ~ , ~ ~ h l - t o t h . A ~ - ~  . . 

t y p  hymsi t tv t ty  (a T-cell fmmun mpnns) w M h  3 4  
weeks after m M  and mneiatcr wkh pait~s tut*rmlhraUon 
Acquired cdlubr mmunty a arxmated with 'mktance* of m- 6 

: 

(1) Exudatiw type occurs when the organ sm tr nnhaled and 
spmadr via alveolar ~ u o o h a o n ,  to the hllar lym* "6. 

tmtmimignmp.tfemr 

5. manBJlp, 
a O e c u n p k P r a r i h l t h m U o h ~ q i ~  
bl Thb ma$? 1n;CmfaUI $mWN Wane WRh UWtreated cavltary pub 

mmarytubatCUlo(nwhel adply  expelling bacilli. 
r. then*afmbrcuonirnudr~terthntherisLofdghae(lr, 

more people are hlf.md tW W ~ n e a e : ~ ~  the 
d- may be rd.t.d to mm&eM lnYWahrerpo 

6. P- a dependent onin5munologk rarrrrera 

IiwiDgWIOYS dhlMinniw may m r  at thlr hme, homvec 
rignr fl iMacth are mlnlnul and ImmunMompecent hah 
vrlR suamfuliy limn the c q w h  m me pulmonary h t l o n  * *  (2) S k d w h ~ i b & a r a c t w i m d  by thehlben.IefMm (wrth M ,- 

%&9 L? 5 wiMl~Vt ~*#.tioii$ and dcpkndr on the bol#ls immune 
rwm-. 

( s f r c i r ~ * o f ~ n ~ f a m a & ~ ( M m  
ar 8Mn rmnpWO Dakqa&hlp hypmm%W darelop and 

Medim inr ~~m pdkmary a WU ds m e t s m ~ c  
sltn (tha ppo test % non poxnive). lmmunawmprumirad or 
~ a s t c d ~ m s ~ ~ ~ ~ s i r a u y ~ h  
l d ~ w m w e ~ n t r # a w ~ t i m ~ ~ n g  
quiemnnr 1 
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NOTE 
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a 

mmw-eM(p-n-+~ 

a 
P *iarpcdbd'(CP-m 

CLINICAL CORRELATE 

B m w n e o f m u ~  
shams h a s ~ ~ ~ f o r  
D s e a ~ c m w e ~ ~ u r ~ d ~  

" !.gmfigzlhP-- 
%nwm-yon, .l5omnd 

a- 
* E t h d w d  . q r d  

f ho~chold ton+ of pntients wlth newly 
dl* or trMmem of rcc-tly convartcd 

~ * ~ t w o w P P D M * m u a l r  
6; . F $ ~ ~ n t b t f e + W w & k g * r r n ~ n l ~ t o ~ ~  

lndM$Me Irr- whnt  Ir(tidcnce of tukrcufork Is  high it 
I-medlnted lmmunlty to TB, although lt 
at individuals wbll B s t m  &in =palpal 

np ti3 utllkysl a diagmk taon. 



B. ~ b M 5  

1. hf. lbbovls ir the etldoglc agent of hlbwa~I~~k in -:R Iho 
u u w  human TB, usually through tka tngatrm of unpBtCurtrCA 
mntmmmted mllk. 

2. The mat common clinical manaanationr are lerfonr k a urv)cai 
and mesemaric lymph nodes with possible din@mfn8tlon to thm 
bones and join% PulmoRaq l¶ h aho poatble thmugh ha InhaC 
t lm  of lnkmd dtoptee (fa gwnple, by dasryfrrmc(s). 

3 M. b o a  will cewit In a positbe PPD skin test 

4. The BCG vaccrne cr derived from r Itva. attenuated M. bow Stab 

C NDnnrbmvkaa F-17. The n~ntukulour mycobsc- 
tsrh encompass approximately 20 species, including M kumari4 M mar- 
hum M rmrfulpaum, M ~ t u m & d o n e i ,  end most imponantly, M 

a r i ~ ~ f u l u e .  M caw-0%. The ssar of mwbac- 
MKIJs are not spread fmm human to human, they are env~ronmental 

wentr 
1 Qmml c h a r m  of non-TB mywbarber!a. There Is no known 

prlmary animal host. h e  w m k m  usually occur as nard inhabi- 
tamrof the roll 

2. a ib i  
e Pulmonary dls.01. Is usually found ~n older white men wlth 

chronk bratuhah end anphyEema Pathogens Include M hnsM 8 
M avlur-IrrmceUuIare, and M fom,,tum-chelonfc~mplex / b LnimhaW& ir c a d  bv M mfulacem and mon cornmonk 
m n  in children 

c CuIallOYI ).l(ms are caurea by M mannum when tk q a n h  
rontamlnatn an w e n  wwnd. the dlreare k called 'smmmlna 

1 d. Dbmm.Md  dl-= can arlrc from M. kanranr or from Y 
a n u m - l n ~ c e u ,  ~an~cularlv ~n patients wtth acquired 
lmmumddlc~encyryndmme (AIDS) 

3. %&bwnt. Many of the mycobactena are reastatant totha usual ant,- 
Nbrrc~$@& drugs. Antlbaotlc regbmenr may requ9ra as may i s  ssx 
drugs, Inddlng rlfamp~n (wh~eh a qunc efkctlve agahst M. kamari,7 
and cfrrRhrwn)nrm (effective agalnn M avrum-invaullolan corn 
pW Surglraf resection Is aim recommended on onrwon 

D-*pne 

1 I Canna_ Y w a n  on any culture nmdlum. 
b Omlsmr are actd fast and induce a delayebrypa h y m m i v b  



BACTERIOLOGY: MYCOBACTERIA AND ACTINOMYCETES 

tiMoIuWlWh%m fmm inhrMd lndl*ldruk. Lprlom dasskal- 
gftWu@Q49akrngbnr~th.~indudinptherUnof 
M o p l p r y n r . c i ~ , r y a . t e b i d 6 d I n y n r . ~ o n ~ r C  
~ ~ ~ o n t o ~ t o d i n k s l ~ b w y s h n  

E bls*h 
(i) lisbwrslold Iepmw Is lnddsnt and nonpragrdnp Qiniul 

f l n d l n ~  +how m u r e  gmulaum &a th. dmp& whkh chb 
mntaly epitheiioid crlk, giant cell* aml lymph- @re. 
dominantlyTDm celld. 

QJ hpromatous leprosy s a progressive and inveslv. dlseare 
Pathologic exammatron shows fwmy hlstloq(ter with an 
a h e m  of ep~theilotd and gant celh. & l i e  Immunity 
IS suppressed (wWp lepromln skin W and T~J Irupwswr 
cells) lymphoqter Infiltrate the skin lakins. Nmaous acid- 
fast organlrm arc present in the krlons Sdnvann e l k  are 

Infected. but less nerve damage occun in comparison wrth 
tuberculoid leprosy. Skjn lesions are of an ~nvas~e and ndular * nature 

d. lmmunlty to M lsprae IS mediated pdmaniy by CD4+ T cells. The 
disease k marked by a low mfectlvlty rate and awn more fie- 

, qumtiy in lnffilduak wnh defective cell-mediated immunlty 
e. Rumat rcwllnr long-term (3-5 years) antibiotic treatment to 

eiadbte the organism ntbercuioid lepmsy mponds to d a m  
dur rif8dn. Le~mmatour k~mn, is treated wtth da~lrone olus 
rifarnpln and #&zbnh. C+se contacts harld also be treated 

WinomycMN (Actmomps, Nocardh, StremmycM) are char&cter~md by 
th& filanmn%w fonn. 

A ~ a h m y c m  ~ a m a 1 w . e ~  fmm this *nus can cause actlnomymr6. Cl,arc~~ CORREIAIE  
Thetnortl~rp.ckrareA.iauNiandAnaesllvndli 

AcUmmycer nrfsehwa rwlh 'su1fUrgr.n- 
1 ~ m u u t n * t l o  ub'wn be inmaken for an abrcesred 

a, A rrrwll,am m e m b k  mxlacld fast Gram- b~ill i .  tmm mth a gnus tract 

b. mnl are psn of the nonml ml flora (not found in row and are 
usually psthqlenlc only after oral trauma. 

2. C l l a l u l ~ ~ ~ b )  
a. Cmhfndal mhmymsk causing Imer jaw tnvolvemem foi- 

lawing thrdwelopmanaf dantal caries (abwt 50% of attnwnp 
wtk Inhetionr) or after dental rroh Ppp.nk Wlsu may 



*clop wth rwellmg, tenderness, and erythema Grsnulss con- 
Bt of Olam-rpwtave mycellat filaments surrounded by eorurophllr 

bmmM m s m n  of oral rnfenkrnr nsY n d  leukocytes Osteomyelitis (bone infection) Is a frequent 
mn to &'re slvn whwe chafactemdc murrence Chron~c, poorly healed oral cavbty abscerses will 
 ranbe be seen spread by direct extension. Fortunately, the tncldence of oral 

aCUnomy~~sfs K decllnlng dw to lm-d oral hygiene pradlces 

b Wade adnomyralr k uvwd by the extenslot! fmm cerv~cofa- 
as1 mfwtlon lnapproxlmatay 20% of carer. 

r. CJxlommd Minomy& Is due to traumatic Woration of the 
~ntertnnei mucora, such as a ruptured appendix or perforated 

d MIL xhnomymws an* ~n women with lmrautw~ne devla 

3. Ragnosh h made by examination of KEretiMr or t lava for gran- 
ules Crushed lulfur granules' contain Gramporltlve, nonacld-fan 

Treatment consists of prntrtlltn or arnptallbn for several weeks 
infection may require rurglul dralnqe since dblotrrr achleve poor 

- penetration through absceses 

I,*rdla. N. artlrmldes n the mat  unnmon ,date fwnd In soil and 
pquatic envlronmentr 

I N  A NUTSHELL , 1. Charactenstto. Nocardla are aerobic. Gram-positive. p.rtWly scld- 
fast filamentous organlm 

a alnlcal msnlknnlons (nocard~mlr) 

a 
-i 

am not 
a Half of patlenu have underlying duease It a an opportunntlc 

Actmnrcer am not , InfRtbon In patients with hemamlcgk maltgluncier S v m t p f n , ~  
prcem of carer acw In males 

b Infectton beglnr as a hmnic lobar pndlmonh following ~nhala- 
han of theorganlmand may be ~ubclinml 

r The cemral nervous *em 8s the most common site M metastatic 



Bacteriology: Rickettsiae and Chlamydiae 8 
' I .  

Wbettsla and Chlamyd~a are obllgate tntracellular pararttes 

llxkbusfal dlrgarer Include Rocky Mountain spotted fever, typhw. 

urt scratch dtuare, and Q fever Chlamydta are respom8ble for ocu- 

h p c h o m a  and are the number one cause of sexually tranmtted 

RICKEITSIACEAE 

2. The ~ickemiaceae family c0,mprises four genera: Rickettsia, 
Eattonella. Coxiella. and Ehrlichia. The memben of the family share 
@rat unique charaberidcr. 
'2. All members are tnnrm1tt.d by snhmpodr, except Barto 

netii is acquired by humam prirnhrilv thmtigh aerosol lnhal 
although it has an arthropod vector in Itr natural hortr. 

b. Most species a? obllgatc Intraulluhr pardm of endoth 
celb (Rickettsia) orteukocvter (dther genera). 

m wricyrl inr (e.9.. doxyqcline). 

is caured by R tick 



b manmmlrrlon. The arthropod M- of R riclnmn sre ariaus 
spec,* of ai& The bbte of the lnfeaed tick trammltr the -- 
sm T k  ramoirr fat the agent iwluda mbis, and W. 

2 Epidemic typhus Llouhe-borne t v h u s )  ir caused by WkuWta 
PmWMMi. 
i Rmmnhsion. The agent a tnnsmmed bythe &nnn, body bu 

Rlcketeia pmwarekr, are foWd wlthin the l o w  fecss md mw 
Individuals a a  skm e)BUYMlons The l o w  r the vertw, WI but a I rerervotn for Ridrema ~ r n w u e k i i  ilumanr en *ormaw I-- 

b ~dCh%w d iwue Ir the recurrent fnm of  R #mwz&& I n k  
tlon R. pmwa&l can remaln d o m  in lymph nodcr 

3 Endank or murim typhur a caused by R *phi cyded by the rat and 
m aaoparaclcer (through feces) 
a RuwmWm. The Rt flea 16 the most common vwtw It becww 

infected when ~t feeds on the rerarvolr-the rat--during the 
acute part of the rat's lllnerr Organlrmr are passed in the flea 
k p r  and can be scratched ~n at the rlte of the bne 

b tfiniul rnanihastions are rlmliar to but lcrr revere than ~n epl- 
demlc typhus 

4 IOUbtyphur s caused by R trutrugarnush,. It %cum endem,rally ~n 
ma.  
a. ~munision. R. 8ueugamushi is transmitted by mHN (chiggers). * 

Became there is tranrovarial perrage of the organism, the mite is 
a rarwvolr as well as the vector Other rewrvoln tnclude rats, field 
mice. and shrews Humans are accldeml hose 

5 Q fimr ir cawed by CoxleIh b m ,  
a m m h s l o n  Q fever doer not have an anhrbpod vector In the 

human dlrease cycle It .spread malniy by inhaling h+ctd dusts, 
by kndi lng Infected hider or tarupr, or by drinking milk contami- 
nated weh Cornelia burnet!, The organlrm ismdely dtstrhtted in 
nature Rerervo~n include ticks, small wlld animals heep, cow, 
and goats 

b CHniolhaturer 
(1) Q fever Is characterized by vague symptom such as few and 

chills, headache, malase, and myalgta n is unlque ammg the 
nckemlal d~reases m that ~t d m  m a  uuu a *In nrh. 

(2) Many cares are asymptornatlc or present wrth a self lrmlted 
febrlie ~ l lnes  

(3) The clasrlc presentatton of the dlrease is ar a piwwx& with 
fever and no putmanary symptom Atyprel pleumonta and a 
rap~dly progrerrlve pneummis also occur 

(4) Chmnnc Q fever can manifest as mymrde~r  or bpat i t t r  

KAPLAN MEDICAL 



b 
BACTERIOLOGY: RICKETTSIAE AND CHLAMYDIAE 

* 6. Humn .hrlkhiorh E c a d  by Ehdkhb dlaffmds. It has a mck M(- 

tor The ciln8cal courre can range from asymptomatic to fatal The 
ciarr~c presentatton ~ncludes fever, headache. and myalgia Important 
laboratory features are leukopenia, thrombxktopenla, and anemla. 
Fewer than half of patlentr develop a rash 

7 8artDneNa h-Iae ~ U L B I  cat xrarh dkaze (a benign local lym 
phadenopathy that followr contact wlth cats) and barillery 
sngimntair. The latter o c w ~  in ADS patients and Is char~rfzed  
by prol~hrat~ve vascular iertom In the dermis (membles Mpmk sar- 
coma) and internal organs. 

CHLAMYDIAE 

k duunl & r ~ k t ! a  snd phyrlalogy 

7 Chlamydiae a n  obligate intrawllular parasitar infecting buds and 

mammals 

2. They p- a Gram-negative envelop that contains a genurs~lf lc 
lipopolyraccharide but lads muramic add. 

3. Their genome is very small, so they lack the capaclty to cany out 
many metabolic pathways, Including the production of ATP Thtr 
makes them depndent upon the~r hort for energy * A Thm mlr of CManydia a n  psthogen~c for humans. C tradroma- 
tk C IWtud and 12 puumlp. W A R )  

5. The Ilk @a of Chlamydra contarns rnorphalogrcally dlrtnnct mnk- 
tlour and nproduct~ve form. The ~nfecttour form a known as the 
eWmmtlwbDdv(EB). It Is inamble of multwi~cation. The intracellu- 
lar form capable of binary fission Is called the reticulate body (RBI. 
Thls form IS not ~nfectious 

B. chb& t r a h b i .  Chlamydia trachomatis is transmitted by famite& 
wxwlfy, orpwlnataliy. It only tnfeca humans. Infected cells develop oval 
vawolar Inclmkw that contain glycogen and hence will stain with 
iodine. 

L chlam* psimd. Chlmyd~a psmao 1s Vansmktted by lnhalat~on of the 
cigenhmsfmm infected bids and them droppings 

1. Risk fam. Anyone comlng in contact wlth an lnfened bbrd a at 
risk but t b  who have dorp contact wth  blrdr such as veterlnarl 
am, pa store employees, paultry farmer, or btrd handlers are at an 
Increased nsk 

2. akiul haturn. The disease has a 5-to-15-day lnrubation period. 
Severity of the ~llnes ranger from asymptomatic direare to a fatal 
IYItemic illness with were mumonia. 
a P~dlnorury Mnplo"r include a nonprodurtlve cough and relr * 

1% A NUTSHELL 

&#&ari w m  
R.rk*UMI rn m w t a m  

s p o n o d ~ ( h h l c  
& - pal"wde 
momq m mnx) 

R.p~owez&U L- Epckmcr/phur 
@hmk rash - mnk 
M M  to 
&remitier) 

R. lyphl F k  Endemic fmunmunneI 
m u 3  

RtYltyl- M k  SoubtypOur 
m h I  
E. dMkmi. T& EhrWliarS 
C ~ l  NMc QfrrwfrO&ll 
& l m d a e  NMc Catmuhhfnn 

and badnary 
d"D,ome,, 

IN A NUTSHELL 

Binir + pneumonia -+ hiok C pdttad 



NBDE 1 : MICRRBIOL~GV 1 
b W we dsracbenzed by b y e  fromal headadre 

Ts*r- mayoccut, ldmgtodeath.  

D. aWayrUrpimlm&m. Chhnydia pneumonme (formerly W A R )  a a j 
hunnW&lwtllagsn hat b bsllnad is be Wansmmed by ~nhalatbon 1 
mtr nSarbrnli ihcpard sMm%Ws, k m h a s .  and a relatrvdv m!M 3 

a - P m W t 4 &  aPJmu&&&tbnig lnhdlonr have =";red 

E %atmu$ The dnqlr for ChIamydla infections are tatraqdiner 
(doawlineX or eMhrwlyclm. 



Bacteriology: Spirochetes 9 
b 

The ptrmhem are mottle, hek l iy  coiled organwnr that dlvlde by 

tramverse firsan Spirochetes contain an axla1 fibnl. an outer 

sheath a pm+ophamk cylrnda (cell wall and membrane), and fFo- 

plasm Thanere three genera of rptrahetes thrt ran came disease 

on humans Treprwm Isyph~l~s, yaw% pnta. bejet). Bomlla (Lyma 

dkease, rrelapsmg fewr), and teptaspra (leptoaplrwsl This chapter 

fauses pr~martiy on the two most dfnlcaliy relevant splrxhetes 

mponema plrlMum, the etotlofWrc agent of ryph~lis, and Boml~a 

burpobrfrrt the ad:-hDma cmise of Lyme din= 

A mpmwna @Idurn k the most important speaelof rplrmhetes it has a 
b e - I ~ k e  outer coat and a tapred end grgan~sms ale hlghly mottle 
and conmmly r o t a e  about an axial filament 'An Important characterus 

k that T oalldum does IM emw on amRc'd irmdla and therefore 
cannet be cultured m the labwrtory T pandurn K the etlol%znc agent of 

srshillr 

1 Rnanisdmurd.pd.rnbb@y 
a. Syphilk is pnmanly a sexually trammmed disease It ran also be 

tr-med aoorr the placenta and rar& fmm blwd transfmlom 
b. Rhk groups mclvdc tndwiduals with multtplo sex partners and 

mfam born to infected mothen 

2 CHnUnml-ohl 
a. prirn~ry syphilis arises wlthbn 2-10 *eeks after exposure 

Organkmsspread bxaliyfrorn therireof ~wulstron to the lymph 
llDder md kd#trrarn A rlrmn fwm at the rite of mmula- 
tion hrtkally. the chancre ua fam. p i n k  reddlsh leslon wlth a 

ralrcd ksrde~ The canter mually emdes onto an ulcer that heak 
wlthln 3-6 4 &out w r i n g  The chancre contams numer- 



wr sp~rachetes Symptoms may be owrlooked In fa& wing 
to pOOr vlruallz&m of the genltwrinary tract Lymph m d s  may 
be enlarged but nomen&. If untreated, disease pmgre- to tlm 
secondary stage 

b Sacondary ryphllls occurs 1-3 months after prlmary syphilis. 
Symptoms represent diseminated disease and commonly include 
rash, fever, sore throat, headache, and generalrzed lym- 
phadenopathy (erpec~eliy In the epltrochlear region) Whlte 
patches occur on mucow membranes (condylomar) CMHMDma 
Wd occur in moist areas, including the anus, vagina, axilla, and 
mouth. Tkse  lesions are hlghiy inkctiour and are teaming with 

-poMm 
c h t e t  ryphllls develops In 3 0 4 0 %  of ~nfectad lndlvlduals 

Mucocutaneour relapses are most common, with the ierionr 
remalnlng lnfectlous After two years, confaglour laions rarely 
develop 

RrUsry We) syphillr arises In avproumatdy 30% of untreated 
cases of primary ryphllir 
(1) Benign tarmy syphilis is marked by indolent gnnuloMtDv. 

blau (gummas) In the sk~n, mumcumnaaur t ~we ,  ltvar, or 
, skeletal system. Spirocheter are rarely sen. 

(2) Ca&awular sv~hllis is manifested as aortitlr and oecun 
10-20 yean after untreated primary dlsease Medlal n-k 
ran =cur with the destrwtmn of elastK ti- Saccular or 
furlform aneurysm m y  develop and rarelydnsact 

(3) Neufmyphllis Can acur more than 20 years after the rnltlal 
lnfecllon One or more CSF abnormairt~es may be apparent 
other muroioglc symptoms are "AgylCRobeltron pupils- and 
tabes domlts. In the former candit~on. the pupil constrim an 
accommodat~on but falls to read to light Taber dorwlrr is 
o lmmd as a widebased galt wlth long 'rlappmg- mDtlonr 
of legs upon ambulatlon 

e Congmitnl ryphllr results from the tramplacental trammirrlon of 
sp8mheta to the develap~ng fetus A most commonly occurs d 
the mother has prlmary or secondary dlsease There ir appmxl 
mstely 25% mortality lf left untreated, wth a high lnndence of 
spantanems aborttons and stillbirths Adequate treatment of the 
mother will prevent dnease In the fetus Eariy man~festat~ons on 
the newborn ~nclude hepatosplenomegaly, hemolyt~c anemla, 
pneumonia, rkln lesions, and muffles (obstructed nasal brrth- 
~ng) Late manlfestat~ons may include Hutchhn's noad (abnor- 
mal teeth, lntemltial keratrtb elghth-new &hers), saddlenose 
deform~ty, mulberry molars, and central nervous system and 
developmental abnormalltl~ 



a. wkey d i a p x t b  uw two met- of analysts' antlgan nowecd- 
tc and antigen specfic While dsrlfiekl mirmwqry can be used to 
asualize orgmsm from laions, thare serobgr te& are the most 
common method of dragnosir 
a Nonmpmwml hrtr use radiolipin as the anngen and can be 

prfomml .r a complement fixation (CFI test or a5 a fiocculatlon 
test (called VDRL n llPR aaayr) 

b Fluomsmartibody ta* ( f h a a a m  m p n w ~ l  anti- FTA) 

are spec~f~c for treponarnal anttgenr The assay detertr rpec~fic 
entibdon and is used for the conf~rmation of poutlve nontre- 
poneml tests. Once porltwe, it remains por~tlve for life and 
therefore cannat be "red to monltor therapeutic rerponie 

4 RMmntaml  PreV0nt-n 
a Penicillin 8s still the drug of chotce because all treponemes are 

highly renrmw wganisms 
b Spread can be minimized through use of wfe sexual praaices 

BORREUA 

A. G M a I  h.MaMio 

1. Barella aretransmitted byutmopodrto humans. 

@ 2. Bwralla a n  marre, irraguiat colts m t a n  very flwble and motile. 

B 

1. lhnrmbslon end epidemiology Lyme dtsease b caused by Bonelia 

-, 
a. Tha lrpanirm render ~n tick vectors (blodsrl that have fed on 

m M  deer ormlmnsewoin 
b The hlghM ~ncldewe of d~sease a found durbng the rprlng and 

summer when the nymph and aduit stager of the tlck requlre 
b l d  ma l l  

c The dlrease was fim described m Lyme. Conneatrut, and s now 
found throughout the U 5 and m Europe and Australia 

d It Is not uncommon for the patlent to have no memory of a tlck 
M e  

2 Cllnhl m a n i M a a  
a The hallmark ~n~tial finding is erykh.ms Qmnicum mignnr (a red 

macule, progrerrtng to annular erythema wlth central clearin* 
"bull'reye') at the rrte of the tlck b~te The rash occurs withln the 
fim l o  days of mnfectlon and fader withtn 3 4  weeks Infection. 
howevec is sttli anwe Conrtltutronal symptoms ~nciude fever, 
headache, maleae, myalgmr. adenopathy, and mlld meningeal 
trrltatlon There early symptoms typically last for approximately 
four weeks 

8 





Mymplaw~teceas are the smallest free-llvlng organm They are 
pokaryotc cells resembl~ng Gram-negabve bacteria, but t h y  lack 

the cell wail The famjly contains the genera Mymplasma and 

Umaplwrna. The organisms are classified into one or the other pen- 

era based on the ability to hydrolyze urea The specms of med~cal 

Importance in humans are Mycoplums pnwmoniae, MympIma 

horninis and Ureaplam urealyllsum. D~lsease In humans ~nvolves 

the mplratory and umgen~tattrsctr I 
MYCOPWMATACEAE 

I I 
A Genenl d u r a m h M  and phr(o(ogy 

1. Morphologcally, Mycoplamat~eae We 1Pkm~nt0ur and pleomor- 
phtc They lack r s l  walls and are therefare penttllin-renstant 

2 They are fscultatlw organmns that are mainly fermentatwe 

3. These organlsnu are unlque among the prokaryotn because they 
wire mmlr  for growth a 

cholesterol. 

I W m w  and tranmlrnon. ~ b s r n a  pneumonlae s found 
throughout the world Tranrm~%,ar occurs vta aerosol d r o p l a  
Cilnml i l b  s more Ilkely In ages S20 

2. Pahoge".IIL Once In the upper resplratwy tracf Mymflam pMu 

moniae are fwnd among the clha of the eprthel~al cells. 

3 n n i o l  mamHatdbnc M pneumoruae a the mMt c o m m  c a w  of 
pnmurnonia In ywng adults (walking pneumania) 



a. Srequent cl~nlcal msn~festatiws of thsr atypical pneumonu 9 '! 

IN A N U ~ S ~ E L L  

MpllwmdW r 

.La&@&5% 

tMLude nonpodudln muph, lav-grade fever, and an lnrid~olrr 
hesdacho 

b. qonpmulent ottta medta or btJkw myilngltis Dccur In abcut 
20% of p a w  with mycoprumal pmurnmla. The prarence of 
thev condilim concmrtady wtth pncvmonnls m a lemager is 
a strong Indication of M. pneummme ~n feah .  

4 Disgmrh Is prlmanly bard on dinnal flndmgr and r r o l q y  

5 Tmamnl conwrtl of nucmlkler (e g , .ryhrWdn w azithromycmn). 
tetracycllner, or fluoroqumalones. h c e  Itn famlly My- 
lack a ell wall. all memberi anm)rtantm the @ a m  a d b l a b  

~ a m ~ f  caw C M P # = n w m  
ofpnnumuskpaung&B 

. C d d * ~ D P M ) c a e d k  
1 Senully trmmmed agent 

perump8vcd$gnmrr 2 A  map^ scum, d mfectw In f%tp+rturn wamn 
iwmnrslyhromyon. *wh, 
a- 

3 Clm~cal man~fprtatlonr ~nclude ponabortll and postpartum fevers 
and bacmremia, as wall a peMc i n f f anmry  dkase. 

4 Treatment W)th WacycIrN*' In contra* to othtr Mycoplarrna, it k 
ms,stant to macmtidcs. 

D 

1. S o g l ~ t r ~ ~  

2. unltke h e  p a ,  It pmd- urea 
* 

I '  A m ~ n a o l v ~ d ~ w f f h v i t t s  

4. mated wtth tetracycline M eqthromyc~n 



Vlrures are the smallest agents of InfocWM, ranglng frwn 20-304 
nrn ~n d~ameter and consisting of elther RNA or DNA aRmunded by 

a protective protefn shell (rapid) The protrtn shell, may be rw 
rounded by an envelop conmnlng lipid and pmPrin. VIM nuL- 
pl~catlon Dcwn only wlthtn hon cslb, and 8s acrtrmplW by the 

separate synthHls and w w u m t  assembly of mpanent pa* 

Some nruwr have the unique o p a W  to become l'dtent aM1 etrsn 
to Integrate thelr genames Info the host ul l r  In tha ntuetlon. the 

lntegmpd vlral genome K repilcsted as part of the ha t  genome 
and 1s tranrmlttad to esch daughter cell wtthout production of 

l n k a i ~ l ~ v l n n  

CLASSIFICATION AND IDENTIFKATION 1 
Classiflobon and IhnMcatlon of vismer s made on mmmon characterlst~cr 
&and by wral kmllles hud, ar the prance of nngle- or double-stranded 
nral nudek acids DNAor RNA). 

A MolphdoW k based on structures a d  mmponenk (nucler acids envc 
lope, a,) rommon to the vlrwes and ts a baris for viral clwlfxat~onr 
see Figwe 11-1 

a Yklm dcYr&s the complete Infactlous virus particle 
b. O p M  IS the pmteln shell that encloser and protects the nuclek 

acid gemma (either RNA or DNA) The ~nd~vldual protein unttr 
are called -rrr There structures protect the vlral genome 
from destruction ~n the extracellular environment Caplds alm 
control the host range end cell troplrrn of the naked vlru~er 
becalm they are the molecules that adsorb to the cell wlface 

wrunr: 
Smallest lnfecliws . Only om type of ndek acki (DNA or 
RW 
No metdWc actf'viiy oukbde of dwng 
cells &//gate inaacdlubr-'te 
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c. Nudecupd d e w  the protein shell plus thenudelc aud. 
d. Rplrnna are hepotpin tpkes found m the envelop of some 

v i m  

1. NuxW~psids have characterbtic rymmafrg that n wily h c b l  or 

1- [see rigurn 11.1) 

3 

ENVELOPE 

GLYOOPROTEIN SPR(E8 

a A M u 1  nude-plid a marked by an extended nucletc aud caw- 
iy surrounded by helwlly arranged pmtelns with an outer lipid 
envelope Examples of vlrurer wRUhelm1 nruRun hvlude ortho- 
and paramyxmruw and rhabdovir- 

b kasahedral rymmtry is marked by condensed nucle~c form- 
ing a central portlon of cuba~dal nucleocaprbj rttueturs The 
lcmahedral rtructure may be  veldp pad or mbd.  Exmpla of 
~corahedral wrnetty Include parvovitw wh&m herpe6vh.w 
and plcornavlrm 

I 
3 En- are Ilpld-contarntg Numrres Iurrqlndhg lorn viral par- 

b ~ r ~  

a Envelopes are derived from nuclear or p l a m  cell membranes 
squired during vlral rnaturatron. Th. viral envelop u wually 
acqulred when the vrral ngdeoupsld buds through the hones 
membrane. 

b Envelop~r lack rbidlty and appear Merogeneous by electron 
microww. 



r vinl gtyc~proWn pptenuM are c w d  in (he vwat outer 
envelope, Glymproteinr werve an lm-nt rble b amtgenlc I 
nWwa .nd M ~areumrdpongr*ml  Annbwjyto ~ legp l~og lympot~n  of 
t e ~ a ( W 4 ~ e t e ~ b ~ ~ b d w J a n d ~ i n M k I  H I V ~ s ~ m m r t m t h e m u r ~ e o f H I V  
w. rnfffwn Thekuelefthecdpwmpm 

d. an * m a p  awponent of the  hey are a 
$ ~ ~ ~ w m i " e  the 

~ M W  ~ ~ S W Z  of p ~ ~ ~ l p c d r ,  ghrto~rpid* and mrml npids 
that- a p r t  of the hod cell memhne m ~~I~KI! (heuiM mu&& 

m 
4. yl, JlplRarron a bwed on nucldc acid composition sudl a the 

presence of single-siranded or dauble-stranded DNA or RNA 
~ U U t U U ) w w e s L m c t b a s m R N A ~ l i e n g f f k t  
~ ~ ( - I W I U ~ ~ a t u r e a n R N A p o $ w I w s P t o S Y n t h d W a m  
ymmmew pormvelt~nd to serve as mRNA 

5 V b d  @n. are mmpmant tn the inma( mman with the hm call: 
they d m  whKh c e l k d  be mfemd, Viral protclns s*o determine 
the d ~ n k  structure of a virus and proteet the genome agalnn 
h g t n l d a a s u  
a W proteins that asphainate red blood calls. I,, A N~~~~~~~ 

Wbas&~Unln of inffunu. uim pmmsta atmchmcnt ofthe 
vkust  hsst e R u n  & furxtkn UI the fwon of the virton . zM&TF,"&v 
~ t b a h ~ c e u ~ ~ ~ e r ~ I ~ ~ ~ ~ ~ ~ ~ ~  . A I I ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

@ . ~ ~ I b r ~ k M ~ f C f ~ w ~ y  ~ e o w m  GZHovnures, and 
(1) tiat$= hydrolyze sMllc add. It helps reiearr ~mmavlNsa 

sull* tron tha catll in wtudr they were towed to fur. ' " , ~ " & ~ E ~ ~ m a n d p d  
th*r-i-. Hepadnawws has n WMs ln the 

(2) *ll k nqturmd for r e p i l ~ n  of negative- D M  

RNI\ *- Wsrmyme must bs bmught lnto the cell 
haueanwsafiedrd 

asa pato f th tvhh.  
nucleocapsd awl W w S  
nll nrures wth h e l ~ c a l l y ~ r k a l  

(3) - wnruipl*. In rctrovinaalrilnxnbes nnglestrand- ourleacapsids are RNA w m  

eil Into &+4rrshd DNA Ranmibed DNA can then 

ba imrated inlothetuat garome by an iMqnu enzyme. 

6. mplkm&n. vlwa are de- on the hat cell to provide the syn- 
thetic lmm~nlsnaand nrtaaDRcmddrIrn~y~ repllcatlon. 

& - & $4 mt~ WIM imcorparated into the 
dl.   ha vim m~ k l*hntte.g., herpew~rus) or k mw 
multlphl mthP Wuinp waft +ease. She cycle of mral repllcaion 
hasdaastssaw , 3% 

or aq&ment k the furst step It a h~ghiy specific, a' 
ammion and physical mteradlon d aral surface 

W r n  &epwaem or &mere unlk) with a host cell surface - _ - -7 

mwmcAL 
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Porinvpme RN4 MW am mRNA 
atxi en dmctly e n d  all Me proms 

rwptor. Adrorptton is host-Hr and (e.g., 
polovirus ac&m prWt ly  to M and GI art mW. 

b. ~ w u l u v a a h s f d k w r t h . ~ p t c a , ¶ a p m d k t y p  
ially mldlstsd by r w -  8dcWail. Th rlna lavlly 
lor- its coat w mMaops dl- after penewation. U m  

~ a t a t h e @ ( a m d ~ ) f n r a t h c n ~ ~  
c T h e a F h r C l r p l ( o d b a p l m ~ ~ n g b ~ . b t l m e  

c o u r w R ~ ~ u p o n t h e ~ I p d * r m W m u t  
be t r a m  from vlml nuckk acla by host cell m h w r i n s  
Mvromdrufr Wtheus beglm with an mntwl amumuktkm 

rmdcoopdkk). M(nuxn8nd RNA n-. doublemanded RNA 
mvwr, nd DNA vl- Initiate mxlck aaa synthesis to prodwe 

RNA vlrwer can ~mmed~ately ~nitl- 
ate Thk stage K marked by an wderly sequence 
ofsmbMkaemI*WIsMlle pmtelm s q n k ~ e d  early and ah- 

(1) b aorWw&4Me RNA vlwln  Ike pollo, the vtral RNA (mRNA) 
kddne r t t r by the  hostcell rlboYtme.sndenrymmforRNA 

are prodwed Other protelnr that are s q n t b b d  at 
tbb tlm will inhibit host blorynthetlc p ~ a -  whlle all 
ahww l l i  xrre as caprld (structural) proteins. 
0 lnumer vlral group, the vlral g e m  ( 4 N A  double-strand 

ad DNA. or DNA) must brst vntheuethe me.rngnlWA mob 
eculm. They do thlr by an RNA-depenCmt RNA polynwm 
banxnptase) that 4s comalned m t h a ~ i m  Rd enccded by 
the viral genome ln the care of RNA viwsa OrIQtmNaipaon 
sf the viral DNA to rynthewe the mRW m&%w for me 
teln synthesis Some of the -ins will be otnraural unie 
(cawmeres, peplnmrer) and mhm wUI be enzymes necrr- 
saw for progeny DNA synthesis (MIA polymerare) 

e Repliution of v~ral g e l ~ l e ( - r * l )  
(1) Pluumsnd.d RNA viruses can madlately begm protein 

mess wnhout nuclelc acld repllcat~m or transcription evenu 
RNA rynthmls will acutr when rufRamamounts of RNA pdy. 
merase are fumed 4udng the host dl machrnefy for rymhh 
51s) A mmnwstrand ropy Is made from the parentel Nand 
RNA that ramr the template (replkatwe Imermedlate) for 
the tranuripttm of plwstrardpmgeny 

(2) MiMvWlmtsnd BNA v l ~ w  must flm ryw 
thenze mRNA for the eventual tranrbtlon rnto viral protei~ 
The mimrrrtnnd acts ar a n w v e  template for w t h e s s  of 
mRNa RMso vlrsl gwcmws carry RNAdep~n&mt RNA W- 
merw nqulnd W rynfherze nrMU from the (-1 Nand 

UAPLAN MEDICAL 
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0 (3) DaublNtranded RNA vuuraa (REOand Rrrta) %ntiwlre a part- 
t l ~  *rand of RNA from the n a g w  ntwd of the parern 
w a r t s b o t h s r m m A n H l i o t h e W k a S i v a ~ t e t o  
n J i c t h e ~ n s c R M A t h a t M i l b e ~ ~ d w l t h  a 
canptimmtny porltivoshuKtto mletbpoOMIY genom. 

(4) (Mw~mms we the n a s d  strand d Um DUPl imormdbte 
t o  make witi- progeny ~IPK 

(5) Dauble4rand.d DNA vlrvvr repliutr by the smm (nocur 

employed by the hbst o* each rvmd smr ltthr haprate 
for synthesis of t h e c o n m l i m  DNA tow. I?~PSWS B v i m  
contains a viral MA-depmdgnt DNA pol- (a mVmm 
t r ~ ~ ~ t h a t u a e r t h e v ~ m R N A ~ a t e m P t d t t t o l y n  
w z e  the mlsslng pwtm ofthe viral genome, whih i3 Wm 
dupltutnl by hbstcall DNA poIylneI~. 

(6) Y n g l e w w M  DNA vlrurer @arwvi& ryntheure a dwble 
stranded intemed& to urn as the replicafive temple for 
the lingWtrMdad DNA progeny. 

f Vfnl I.r*nbly acun toward the end of the 3ynthetic pnod. 
Cmen InmmIMar v i m  assembly bylim. 'Tht vird gmoma 
and cam@ rmkrmptides E%emMe, fwming infaaious viral off- 

WW. 
9. Wamm of the wmpbte nutlwcaplld Is the ftnal Mge of the 

np&eum*. 
WdopaU-ii-are nleemdgradually by a bvWmlp- 

bud thmugh vimlly altered membnm patches, 

%tw Mnins *a1 wdfk sbwmtelm. 
(2) Wim ad naked capsld virurer bunt out rapidiy from the 

mil, W n g  the cell to didmegrate 

MlA VIRUSES 

A. *ama*IIp.r 

fiben that rerm 8$ viral attachment rlteh mere are 41 adenovlrur 
rsraypas, wllh apprdmmiy one-mlrd accounting tor the bulk of 
hurnw*a0. 

2 lkmnldon wally omm pmw-tapnon through nrpirrrmyand 
omdm rmtkar tuaully kktbfg mucous membranes w lymphoid 
timn). Hum- em theonly )mwm hoR 

I N  A NUTSHELL 

-- 

TO rwnwnm errvhlrh @ruses are R M  n 
DNa m m z e  the D M  n w  

are fern1 dm monr that all me 
&tare RNA vir- To help emember 
the DNA viruser, think abut hnv 
H H A P P P p  will be ~ c e p  finirh 
mdyng. The mu@ part is (~JIkrg that 
fhe PPP repreenlWWVbw=-W 
(pimma a d  pwamyxo are RN4 
d d .  



a T h . t p w d . l l s . n ~ ~ T h e n a r e M n , d i r t ~ n a ~ ~ b r e D o f T  
helper celk wlth d~fferent functlonr One fummn IS to Rlmulate 
B lymphocya to prolderate and drfhantiate into antibodypro- 
duclng calk A second funct~on of m4+ T cdis k to pmo te  90- 
tom Teeti (@Xi+ cellr) rerpanres 
(1) Activation and prollferat~on of T helper cells depends on 

c ~ ~ m g n l t l M  of spec~fic antigenic peptider and MHC class II 
molecular an ant~gen-prerentmg ceik such as macrophages or 
dardnnccellr 

(2) Miu& T helper cells prcduce iym$bklw dltkrenttatkon 
fa- .nd inflammatory cytok~nw. 

b CytoBxic T d l r  a n  .bo CWL porhlve They I9e cells carrylng spe- 
clfic antigens rwh ar vlrLH-mfecIed cellrand tumor cells Cytotoxlc 
T celk act by recognizmg foreign antlaen and MHC cia% I mole 
cula wrth their T-cell receptor. 

c Supprcsl~on Is a function of both CD8 and W4 cells 

3 ~mnl kllbf (WKI cells represent 10-155 of lymphocytes m periFher- 
al rlrculation 
a NK celk k~ l l  certaln tumw cells (without damaging normal t l w )  

and defend agalmt vlral l n f e c t ! ~  Unlike T cellr, NK cellr recog 
nlze foretgn antigen that does not have to be presented on MHC 

laokuk. 
b. MY cells med~ate antibody-depndent cellular torlrlty (ADCC). 

TMs lundlon aUam NK cellr to bl l  opn#zed, or anttbody-coated. 
Urget celk. 

r NK o l k  are smvated by cytoklner such as interferon g'amma 

LYMPHORETICULAR SYSTEM 

The lymphoret~cular rynern (Figure 1-1) compr!ses the prlmary lymphold 
organs, m w h ~ h  hematopmsk and lympkopo~erlr occurs, and secondary 
lymphold organs. in w h ~ h  tmmum responses acur Pnmary or -central' - m chtldren and adults Include the bone ma- and thy- 
mus I" the fetus. the spleen and liver are also primary organs 

There are two subretr of helper T c d k  
Th f re- 11-2 and lFN3 MI ThZ 
r e~o the rmWeuk~m (eg, 4,5,6, 
701 Thl celsshnulatewdferabcnand i -- 

cyroxhc m ~ n %  whereas T l  ceh 
stimulate B-cell maturatwn, drfferenaa- 
Mxr. anlclasssvi7tdnng 

Hematqdess occurs h the bone mwrow. prodwlng mature erythrocytes, 
p k k a ,  monocytes, granulocytes and B cells, as well ar precursors for T I 
d k .  NK calk dendritic cells. and mast cells. The T cells finish maturation in I 
the thymus, whereas the rest finlh maturation on the periphery The major 
-n&w or 'mWmraP lymphcdd orgala and tlnuer ~nclude the lymph 1 
nodes, rplwn, and the -4sxkded lymphold ti= ryrtam (MAUS). 
MALTS Includes thepubwsochtd bwho3J tissue (GILT), b m n c h u r d -  1 
stnl Mnhoid ti.rw lBU.n, and wrbmucosal lympho~d tissues of the geni- I . . 
tourtnary trad. The pu)pme of secondary lymphold organs Ir to trap and 
wmnt antlgen to davlating lymphcqter tn Rbmulatlng adaptwe #mmune 1 

- 
I N  A NUTSHELL 

T helpw cells -r Ca4+ . cymm,c r e u s  + c w  
Am% T d l  subset 1s the cell r w ~ n 9 -  
b k  fm the delayed-we hypersenstwf~ 
(r,,) cell, whtch has CD4 m rk 
membrane 

NOTE 

AoCC may be med~cated by NK cek, 
eawnqohrk w neutmphCallof whrdr 
hawk recepton 

rerpoms. mere vcandary tmuer or organs pmtm all surfaces and fluids 
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1 ChaMtnntlrr H e r p ~ r v r n  are large, dwblwaanded. DNA viruses 
with m mwlqrwl !as&dml mnkoupid Herparvlruler are char- 
a c t e r ~ d  by I*Um Inf.mon. wlth recrudeaence of disease bncreac 
ingiy prevalent m ~mmun~compmmhad patients) 

2. Mpa slmpln virus, types 1 M d  2 (HS-1 and HSV-2). cause wal 
and amiul Wms bv infed~na enithelhl cells. Upon the resoiutlon . - 
of acute ~ i l nes  Iateni infecttom are commly found tn nwmnr 
Humans are the only L n m  h& D I M  contact w~ th  the lntected 
lesion or reocbonsare m r y  fortransmialon. 
a HNl mtyprr~ily~quimd early m life It u usually anwiated wnh 

wd br(onr(* b~iste~enq and wnh wumloprc d~rease HSV-i a 
the badin@ cause of sporadkmc+MUs n the U 5 Note that 
w - 1  u n  cam genrtai laions arweli. 

b H s w  4 acqu~red after me onwt of w a l  activity. n s arrociated 

bsbxn and with neurologic diseass It Is transmrned 
th- MU81 COIltaU. 

c Mnwy Matbn may be arymptomatr or characterized by &- 
uip*oion with edema, kadjng to ukeration and crunlng The 
hibw h 4  withom m t n g  Infection is characterized by primary 
#ngbstemW (HSICI) or by primary her* ~ r n i u l h  WSV-2). 
-I -may be acquired ,n UtwD or during Mrth 

d. Iharqmmthf.rtion occur* at the rite of primary infemon It 

I d b  tb actlva~o~i of latent vlnn from n w n s  ot Cewkal of 
raual ganglia. Stresses that lead to rwhet ion ~nclude hormonal 
changer (menses), fever, suniight mi treuma, and immune 

e Dmgnoria 6 made by ~dentifrcatton of the Jlnical leriom s well as 
with wrai ~mlatlon bv t ime culhm. The Izanck smear wlli demon- 
strate multinuclutd gipm cells on the stam of scraped ler im 
(d~fferent~al ~nrluder variceila-zoster virus). immunofluoresmt 
stam of the lertons wlil demonstrate nni intranurlnr IntIUslon 
bodks The latter test Is preferred. 

f h t i v l n l  awrment wnh acyclovir is inNhlted u p n  dlagnosn m 
rerlola ~nfenlonr 

a. Varkelb-mr virus 0 is irolated frdm patients with chickenpox 
and shingle. Shingle. ir reactivation of latent varicella inkction. 
a. CAtdunpm (variceila), mured by herpes loner virus, is a mild self- 

limited i l lnw in children expressed ar fever foilowed by a muulsr 
on.skin and mucous membranes. 
in epidemirr and is highly comagiolk 
iltOry m d o m  with approximately 'i 
The papule. are pruritic and become 

an* (all rtagw of the ierionr 

Centism are ohen asked byparwlk to 
diagnose pnmarygmg~yostomaMir in 
!mum wtienk Painfuioral I&MS and 
fwe~wdl  be p m t  m a p u n g  pamt 
(usually s 4pd The disease n &-ilm- 
,bW 
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are found simultaneously) D 6 e m  k more raven in adults, with 
pneumonia common In Immunocompromlsed patients. 
Ence~halltll IS a rare but reverec0mDllcation. 

b. lhhpler IS a recurrent ~nfectron, usually !n adults, that may be 
activated by trauma, neoplasm, drugs, or immunosuppression 
ShlncW caw frnm virus that remalns latent in the sensow sari- . . 
9 t h  o f  spinal ot cranial news Smen d8mu~a. l  p i n  occurs 
with vwkular eruption, a d  mqlaim Pain and neuralgia 
may precede dermal eruption by 1-3 days. The psin may prslst 
for months (postherpetic neuralgia), e s W &  ksldrr patiantr. 

c. Disgnosis is primarily made by serologic assay a d  by Me history 
of expure  to  the virus. Svapingr of lesions Aainedwith f l upnr  
cein-labeled antivaricella antibodies will reveal multinudeated 
giant cells with viral imranuclear inclusions 

d. maunea and prevention 
(I )  Varicella infenions can be treated withaqdovlr. 
(2) immunarupprerred patients can be treated prophylactiolly 

with human varlcella-zoster immunogiobulin WIG). 
(3) An attenluted vat id la vaccine war approved for ure in the 

U.S. in 1995. Children should be vaccinated between 12 and 18 

months of age bemuse maternal antibody can interfere with 
menuated viral vaccine efficacy. 

4. Epmin-Ban virus is the etiologic agent of infectious mononudeoris 
OW. IM is spread by saliva and respiratory secretions and is initiated 
in the oropharynx. EBV replicates in epithelial cells prior to  infecting 
the B lymphocytes. EBV infection is associated with Burkitt's lym- 
phoma and n..opha-l adnoma in particular populations. It is 
aka the etiologic agent of hairy oral leukoplakii in immunocompro- 
mhcd hmts. 
a. Clinlmi manifestations last 2-4 weeks and include fatigue. 

malaiw, tender lymphadenopathy, pharyngitis, fever, headache, 
and splenamegaly. Hepatitir and meningitis are ksr frequent cilnl- 
cal symptoms. Atypkal lymphocytes with a foamy cytoplasm 
(Downey cells) are noted on peripheral b l w d  smear. 

b. Nonrp.clRc semlogir n r p ~ l ~  to EBV infection are due to  the 
viral infection of 8 Ivmrhmvtes. Heterophile antibodies that arire 

I N  A NuTSnELl 

Epmr'n-Dam v l m  . h ' q x s  virm 
Causes iofRubus mononudemk 
Hairywal kukop!ak?d in immunomm- 
pmmkdpatienfr 
m& with euhiws m ~ m a  
and ~ y ) p h a ~ ~ @  mQNm 
H e W k  antibw'S. Monorpot test 

. . 
will agglutinate rhaap and hone red blood <elk (as measured by 
the classic Paul-Bunneil test). 

c. Specific antibod@ also a r b  to the viral capid pmteinr. IgM clarr 
antibodies indicates recent infection, while igG antibodies perrist 
for mom than one year. 

d. Diagnosis. Ten percent or more of patients fail to  make het- 
eraphiie antibodies. In these individuals diagnosis is made by 
ELlSA way, laoWlan of virur, amYor nucieic acid hybridization 
technology. 0 
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5 c Y t m w s M ( a n 0  
a CMV iWlm of nmdmmummmmmM . ( m a n  humans dx- 

i ts a rmnonudsak Illncolthat k dinlurlLy'~3@Mtpulrh.bk from 
E B V - m w W . T t .  malonty of Aur(Mmda&m are e l i n -  
iul (vmth nDo1olt ry- but may laul fo Ilk-law btM 
infection. CMV has a 46 week I n c h t w  pW4. Lar- unnxln 
cl in~al seqwln Include pnwm~te, hepnrUI, ep@zdi% and 

c -1 4h..w wires when the fetus acquires CMV virus 
VanmhmWh causin-3 c~tonwmlk induslon di- InfechOn . . 

' a n  ke rcquind dung any trimester A revere fatal form of the 
Ihs  is dmaterl& by large Intranuclear tncluston b d t s  I" 

@" , s 8 l W  glpndP. kldnsyj, bra,& lver, and lungs Pertventr~cvlarcal- 
dficstlpnrarenm ~n the CNS, the anfant wrll be deaf and haw 

riftrneour lestom (Mwbeny muff," baby) 
d. h&VWl(n*bmnt 1s Instwed tn severe dmaw with gandcbvlr 

Moemucbsk In normal pattents is usually self-limnting w~thout 
anMral tnwncnt 

6 Hunun huwwhs4 (HHV-6) IS a lymphotroph~c human herpsvmr 
n Is thought to be the etiologic agent of pedlatrlc "nxth dlsease." or 
rcuola In- (exanthem subltum) 

1. tharutwlrtln. Poxviruses are the large% of all the vm-. They i re 
linear dwM64mnd.d. D N n 4 0 p e d  vlrussr that nplbte entidy 
In the c y t o p h  of lnfemd db.  They appw ovc~d w brd-like In 
shape. The virion contalnr ~ w r a l  enzymes for replrcatton. lndudlng 
lwth DNA and RNA plyrneraws 

2. Vrrld. virus (anallpox vkur) 15 confilwd to h u m  and k spread by 
dimt person-tc-person contact Smallpox a m*. offinally conldaed 
e n d d  afUn years of worldwide vaccinatlon 

3. McWswm mntasiowm uurer umb~licatd we.- &In W n r  and 
M l l t e  nodules on the pertphw of thc mnm nodule. hl rhlldren, 
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the lestom are more commonly found on the trunk, face, or lcmb The 
sexually tremmed arw will be expressed in genltal lemons 

The d i i w  s iypacaily benign and self-limlng but may requore up to 
three yean to rerolve (pezticularly genital lerim). The lenons may be 
numerous In ~mmu~compmm~sed (espeoally AIDS) patoens I 

4 Cowpox Is M dappa(sonal direaw trammstted to h u m s  by contact 
with infemd cow u&rr I W n  kurually nmlcted tofingersand 
hands a d  is self-llmited, d w s e  ir uwally milder in vaccinated 
ind~viduab 1 I I i e p a d ~ v l ~ ~  are DNA m s  that lwlude tha hap&& I vim (HBvl. 

which s dowsed in tk scparatrWon t m h  onhepa@tls Yirses 

Gmer qmemdr are mea.arles, ru0el.a 
Ecarler fee( rosmd a00 emthem 
5vbl l~ rn  ( H r N 6  

F F%wovi~rer are small stnglertnnded DNA v h m .  Lmtypb 819 s the 
only human pathogen In t b  family It caws nr*l.mr infatiosurn 
("fifth d~sease') in children tcharamrlzsd byskpectdmkmh), War- 
tic cmls ~n lndlv~duals wtth chronlc hemotytkdisea~1 urchalthalsnema 
and rlckle cell (the virus infedc premktwr RBCr and k~lis them), and fetal 
~nfect~onr that may cause hydropr ktdis or mllbirth of Muses that are 
profoundly anemic. 

RNA VIRUSES 

N O T E  

WKMNS are &dsmntc whrch 
means hat the RNA c; read as large 
&pfe8n  menags lie. mrtop 
c m m  M me 9f"ornb m mm,vdudl 
pmresm are prohrced q the dmon 01 d 

nral o m m e  that 'cnm uo' me 
&tem product of trandabm Srmdar 
repkaeve merag occur In HI( the 
rn AIDS d m  bemg usw' today are 

Po10 -rum rh-dure r ~ m r r y  IW 
n g , ~ n  at the fim trro mu to the&. 
amcmn k than 4 months of awl 

bmrter may be g t w  when namng 
SctKnl 

80 

A W c o r n s v i ~ ~ s  are small, pont~ve. single-stranded RNA vlru-r wlth a 
naked nucleocaprtd The RNA genome IS porltlve wnse  an serve as 
mRNA). and replicmon of plcomavlrures occurs m the cytoplasm of the 
hort cell The picomaaruses can be dhrlded tnto cntemvmses(polbv!~~ 
coxsackie A and B, echovcrur, and enterovirus) and rhinovtrurer 
Enteronruses are acid-rerlstant and are able to survive in the GI traR 
rh~n&r- are actd-senrltive 

1 Miovlrvrcr blnd to receptors in the gut and on neurons Disease 
oc<urs only tn pnmater, with the majority of lnfectl~nr expressed as 
subclinical disease 
a. Raramiwlc% PoPov~rur a excreted ~n the feces and tranrmirilm 

ocmn prlmarlly by penon-to-pnon contact and n a  cornammat- 
ed water rourcer 

b Pathogenas. Poltwtrur s ~ngesteb, repllcater rn oropharyngeal 
and l n t e m ~ i  mucosa, end drams to tha ce~ca l  and mesenterlc 
lymph nodes Tramtent vlremla ensues. and the wrur then spreads 
svrtamicallv CNS involvement mav lead to the destructton of 
motor nwmnr in the spinal cord, rewrk~ng in flarcld paralplr 

c P-mion. Live attenuated vlrur vacane (oral. OW: Sabin) or the 
ktiled vwus vetctne (iW; Salk vaccine) are wd to lnduce mmunl- 
ty Both vaccmer anduce serum antibode, mly the oral vaccine 
inducer gut immunity and rig* syntheslr 
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the gastromnmttnal tmt atthavgh not elirawt hurnandirsw 
a Transmission and &pidemidogy. Echovtruser are acqutred by 

tngertlon or mmh&bm The tnrtral lnfwtion oaun ~n the throef 
f ~ l l o m d  pj gadmlntcrtlnal Vact rrdqurn The incidence of cllni- 
caldheaak~ncmasedinthesuMnermanhr 

b CNnkd mnMwWms. D i s w  k obvmd 85 m k  mmingltk, 
fever. rarh, enteritis, common cdh, andlor acute hFmorrbg,c 
mnjurrtnltls. L W  common mcwe paralym pleuody- 
nm.-Ws, myocatd~tk, and rcspiratov i i in lg  

3 UmrW.ulN.n are dh'tded lnto A and B gmu~g acwnltng m then 

~ s i n s ~ ~ ~ e . C o r o u * e A ~ d m u l f n ~ t h o f  
&eleta1 mate; Cms&b I causer focal m s  of m d e  
alil deeammkm of hnln and other thaues. 
a DmrmMon d tpid.mbloay Epidemics ocwr in the Nmmn 

and fall Koxwzkk is VanmHted by nasophrryngurl ~hcratiom 
and by the fecal-oral route Coaackte tnfKWan k usually an 
asp@r&icttrsntgn ill= wrth the Wowing exseptiom. 

b Ql"ldmsnwmmh" 
(1) Co.rsrkta A may cruse hrpsngmna, with headache. sore 

Uuon, -iz ~ l f f  neck, fever, anoroxla. and abdomtnal 
paih DiEnnwWakspnKeninhewophwynx.ltirahothe 
ati&gk &nt of hinbfom-and-mouth daeare 

12) CaxudP* I @nay cause nnlwrdltls, pericarditk, and pleurody- 
aa. 

(3) Both ~ i ra i  groups may cause mwingits m humans. 

4. Entemkirur 72 is the etiolagir agent of hapatiti A. it is discussed in 
the section on hepatitis viruses. Other enternviruses are aaociated 
with eranthemqand aseptic meningitis. 

5. RNnainmrare assmated most frequentb with the common cold. 
a. lhnmbdm and cpidamloiogy. RhlnoviNKr infect human host5 

onk and a n  m m m C  ~roiated from the nose and throat. The 
imzhtmn pertod brts 2-4 dayr, wlth cllnucai i i inw lasting up to 
a weak Ouw 1Wwrotyper have been ~dent~fied, each conferr~ng 
t ypspwk immunity. 

b Ol&l uxlvde upper respiratory tram trntatlon, 
he&&& d ()kharge, cough, malalre, hlik, and myalgla Fever 

buwnily IW ef nonexktsnt. as k cew~al lymphadenopathy 
(. hM1*nt  md pmrmion, Treatment s supportwe The large 

wmlxr of amtyper makes a vacone lmpractfcal 
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I 1 SmxUim. Influenza wr- are compsed of eight separate segmeMs 
of RNA 

I 
2. ~ o t l o n  Into types A B, and C is bawd on NP protein and M 

w i n  ant!qem. 

3. knigHIk vuLtton tr an Important m e c h m  for the UM to Dwde 
iWmUM ryRem destruction and rr the rearon for yearly c h a w  In 
vacane iompostion 

4 Rsnsnislm is by inhalation Epidemics occur wlth antigenic drift% 
whensr pandemb arlse from antigenic shifts. 

5 Cllniul m8nH.R.tlom Influenza type C causes symptoms of the 
cwnmori cold with an trmbrtion period of 1-4 dayr. The symptom 
of influenza typafA and B ere m e  ravpre amd ndl~lude 
a Fewq rhrih and Isrwtude, allowning abruptly 
b. %re thmn headrh* nasal awastbn, md dry cough 
c A potential p m ~ m o n  to viral pluumonla or &ary bderiai 

mfealon (especuliy P.phylomuus) These symptoms usually 
o c w  k theeldariy and debilit.ted 

d Influenza B is ~ l e  of the many vl- m a t e d  w~th sfn. 
dmm. 

6. -t and pmntm 
a. Tnatment is eWecttve only dn type A lnfectoon and conrmr of 

amantdine or rlmantuline. whlch decreases the duration of 

nlmptm. 
b Vaccines composed of tmivated virus are designed to ellc~t 

tmmunity against the exnting serotypes in the population. 
Vaccines change from year to year based on the partmlar sen. 
loarc &terminam of t!te v l N a  

C. Panmyxoviruur are n.g.fiwanu RLU vlrurer with an anv.lap.d 
nud.oopud. Paramyxonrura are gmehcally d i e  bo antlgenK rhH5 
or drtfk) InLaI i ~ ( o n  k vta the ramIratory tract Thars virusas an the 
mast common c a w  of raplNrmy I d e e h s  In c h l b  

1 P8rairhucnu vbunr are ub~qultwr and a n  spread by aemnl~rsd 
dmplm Parainfluenza s the e t b k p l c  agent ot rrovp 
a Adults usual$ have neutralizing entabody to all four major 

semtyper However, reinfection may o w r  dapfa Gx pmmce of 
neutraltrtng antlbdy Reinfecttom are typically mild compand 
wlth the primary ~nfmion, whch wwlly orcwr dumg the f im  6 
par ro f l lk  

(APLAN MEDICAL 



h CYnk.l Mn# .N t l ons  are usully amdated with febrile ~ l l roa 
+&ia is uncommon). They include lay- 
@OWL a an dmuction due to rwelllng of larynx and trahea. 
boorhhlltls and pneumonia 

r Dahmr ksymptomat~c SteanVnebulirad ah reduces symptoms 

3. Mnshs v i ~  ( N ~ U  a a highly cantaglous childhood infection 
characterized by fever and mncuioimpulrr exanthem. Wbeala b 
mnrninsd by respiratory racretions. The virus m;ltlplia In the 
wooharmx then soreads to tvmdroid tiaue Mourn( b, furUKr wral 
replicat~on thmughout the tetMc+d&?nW .ysteaL I- *sd, 
M permanent immunity bauurs one o n e a m @ A ~ m e .  
a ~ l ~ m K a & k s D O B b h i i L h i W n # C 8 1 E C k 6 o n a m d  

base found on bucd'mmosa, are pathcponwnc hw immsk. 
Other clin~cal symptoms ~nclude an abrupt onset ofanon*ts, mc 
sea, fever, malalse, coryza, ConJunnslm. and cough A macu- 
iopapulm, erythemous r&, lsnlng a b w  5 dm, wi~inates on 
the face and may m the t o m  

b Colnplicstlonr of me& mfeaion include mnaph.lc-myditir 
(1 lo 1.000case$, pneumonia @n immimcdrfIcwt patlent.), ml- 
tis nW!a, and rrlCcabxl pmmKw4hrl)tir ( S W .  SSPE 
k a f&l dlsew dembpins mamy yews rffsr acute ~nfectlon 
Meark  Infeaton6 ate a h  thqht to precede the MIK~ of 
R u t l q p h ~ . . T k a r ~ m ~ t h o u g h f t o b e ~ e t o  
a n a u @ l m w  rgonse w i M t  nwwur tlsrue that h induced 
bY;trumwfm*. 

c nranaw- 
(OAlpna€&muWvlo6rr bavall&ea5paItofthemeasl~ 

mumwuwh vaecmc. Wnr* Ir adnlnMared at 15 m & r  
andagamet.n4(t#ldrul1. 

(2) Unvacclnamd children owxed m mesM can tm treated rvm, 
pwled serw globulin because most dmow have meshs  
antibodies in their serum. 

4 Mumps v l ~ s  causer an acute contaglous, nonruppur.tlw proMh 
(enher unibteral or b~lateral) Lea frequent elinkal nquelaa include 
ahMs. occurring in 2535% of patpubeital msies, and aseptic 
meningitis. However, as many as one-third of cases are aswnmomat+c. 
Mump is prc~nted by immunization with livr a t t e r m d  vina as 
part ofthe mearles.mumpr-tubella (MMR) vaccine 

5. &zspir.tay I)rrryPlf virus (RSV) k the pmary cause of lower nrpi- 
r s t o r y M  MaRionr in infants 
a. Tmmmlfon m u m  uia aeroroilzed dmpletr, rt can also be spread 

by fombs 
b RSV replkates in the upper respiratory tract and prr~rts ~n older 

children and adults. In lhfantr and young chjidren, the virus 

NorE 

K ~ h k  s+Tm = nle&€s = pdlilmy*owNs 

Nors 

MMR vacone is grim at 15 m f h s  fo 
amdmrerfwencewnhv6alrepbm 
by tms dnwmaI  a n n w  





@ E. FIwMnua am nw ~WIW m w ~ r a s  mt m n p  A 
a-m--- 

I. n & n * * m C s ~ % . v i v i r u r i ~ m u d t h U I i n c u h k  
*bModdWdqr. 
a. ~ w f a r m ~ w b a n ~ ~ r ) U d l Y n ~ ( m .  

W.'Raaofgpa; bahmwmuRin*mndkameafktTng 
@ m r d  k7dnWiwltl1 kteM angtmmsnttuw). 

b ' k l $ r u f t m i i ~ w M * ~ m d f a n r , M i q .  
protchrum WWnq ~~ k W e ,  and the 
b w v t w g l d  internal m s w  
m v W l o ~ k ~ p o d B p m .  

r and ~ ~ ~ r 6 e W a l n  17M 1s avatlabie 

2 p s y ~ ~ s ~ s ~ N l n c ~ p d w r ~ r m w ~ .  
t a h m t h ~ ~  a n d ~ . W t h s m o n b m f o n n  

bww kmPnhask Mn#i%splar: Zmmrlyoanic smtypr am 

F. 0 u n y . H ~ ~  ve miwe& M 

hMa .(l &rUpt hWc( and were 
ir- 

awJ swte r e s p i r w  dMnrr 
am4marcwrthahighusekRIIU(ynta ~annaturdpnhogem 
at- Hqwt@eyna IntecUd by mhalation of infectlous urim 

a. RhaWwbusss MChldd only one ngniflcanf human pathogen, Rabk 
vlrul. Rabler Is a bullashalrd mvelowd VINS w~th siwkmded 1-1 

t. lm&m&n n dependent on the perriRmcs of the virus ul a wild 
anbnalmMvoir (e g , skunks raccoons batr, ffoxar), mebng this vrrus 
pradkdly ihpnposlble to eradicate 

2. P w m r i +  The virus enters through breaks in the skin prcdwd 
from the bk. Dta rabid animal. The VIM replocates in the mwle and 
wnnaaive tbrue with an ~ncobatm wnod of 2-16 we&. Tha vlrur 
movar through the arop lm of peripheral nsrver to the W, Indud- 
ing the kl ganglu. Rabies may .ko Inhatat the salivary glands and 
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other t- a h  Iri retqr.de wvonunt ikrwgh the peripheral 
nww pathways N& bodiq the vwal1~1Yl)onT in neu- 
row of the hlppocampur, are pathquwnk for the Inkcum. 

aete ptbss prodrome, rerrsry, uritnnnt and paraw. Frcdmrns 
mpmm include paresthesia at wound ria, mttd*kty UMluding 

I f- and a change ~n m o d  or tnnperamentl and. Wake i lkw.  
Pharyngeal spasms may an=, w i t ~ n g  m dmdhg (hydrophobia). 
Temunal daeae salzum, wma, ~KI, death. 

4. M?gnorh is mnflrmed by the recovery of virus k m  saliva. by d o  
gy (d(recI Immunofluomonce), or by Immunoflwex&nn of N& 
bodks in neural tissue (especially A m m 3  horn). 

5 ~ M d p v ~ n  
a. Vaahus wM$t of inactlvated vlrus from lnkctcd hum" dlploid 

cells Pcts and hqh-r~sk tnd~v~dualr should be vacctnatad, as 
ahould anyonewth a hmtory of betng bmen by an anmml that Is 
@ly nbld 

b. Humn Nbk. Immunogbbulin (HRtG) should be given lnnrdf. 
h U K ~  of probable lnkd~on. 

H. R W a W W s a r e  diploid (+I ring!ajtnnded RN1 envelopnl 'dna aw. 
Wedwith w ~ r s  w-6, and immunodefr~Hlcydseaw&fE?S. a 

. I 1. Retrovirun. contain two wpier of single-stranded MA, and viraC 
encoded mvwn truuuic4.s. producer daubleltranded DNA fmm 
the RNA 

2 The vtral genome encoder three groups of proteins' Pol protein 
(reuerse tranralptw and integrw). Env protein (type-rpedflc enve- 
l o p  pmelns), and Cue pmdn (Npelpecifc viral wre proteins). 

3. This viral family inc lub hunw Tull leukemia virusas (MLV 1. 10 
and h n u n  immmdskienry vinrr (HIV) HnV vlrurer are catego- 
rrled as oncovirusar. whereas HN Is wnrldered a ient~vtrvr and Is not 

4 Oncoviruses. These viruses encode oncogenes that promote cell 
growth The most t m n t  oncoqenqc retrovirus ir h u m  T-lym- 
pho(mplc vfw 1 ~~V 1) This nrus ~nfeck CD4+ T cells (helper and 
dalayed4we hypnensttalty) lntectlon can prq- to .rut. 1-11 
lympluKytk hulclmh (ATU) (aka adult T-cell leukernla) MLV U cam- 
es haq  all leukmla 

5. HIV i. the w r  w n t  of uquired i m m u m W  

(AIDS). AIDS war Initially recognized as a clinical syndrome in 1981 
followdd by the irolatlon of HlV 4" 7983. HIV a a nolwmenlc retm- 
v i m  that infeck mlllionr of people worldwide. HIY In- helper T 

a 
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@ cells via aitachmnt to cell protern ttmmd ED4, nm$ting in 
severe immunodefiowny. T h  vprlrrs a& mf4l mws- vu an 
bnteractlon with CD4 and CCRS on the mac6qph.g. ntwnbrsne. 
Pattents me m e  to wmnunl r t r  Infectiom, malienancler. and 
wasting syndmmer. Total CD4 T-cell c o r n  an drrectly cnnlated 
with the degree af disease and infection. Opportunism Infecbonr 
typkailyacu~ when the w cwm d m p a k h  Mh 

6. HIV is dsrrl(kd m a  W r u r  (nomogMic qtmktai, movlrur). 
H N  ha a cyfifnJrkal, mnbl cam$& that comalm two e. m- 

tihwaWin rplb c w  from thk emdopa and Ctk t@ for 
tk W mlaule. krn tane4mse nuyrrr.uW to its renl~w. 
t)M1 k imrde the vihon parode the wmr(4ps pmtamr demmerate 
ConSidnaMe v a r m  fmm niflon to vMon Thk pmpatry make It 
d t f f K l l k f ~ l m m v r ~ m p M a e r t ~ ~ ~ ~ & c M I p n C a n t k  

daabpmsm of s m d n e  Bnidar HM the tatMrv, ruM&ly PkO 
inrlede SIV (rimiam), FW RcllnaZ and BN b v M )  ~ n n m ~ ~  

~ i n o e r . M h o * t M s r i u l s m i l y ~ r o n u n a r ~ ( w c h a s  
genes for rew*. -1, thwe vum.sr ae i ~ i o u a  mly  in 
their mpexcivesyalra 

HapariO)-W QNA (hepat~t~r B) and RNA (hepatfin A, C, D. 

eandqvllrpr. 

k Il.pntti.A virus W V )  is a pbrnavinis. 

1. l?amminion. Hepatitis A ir transmitted f a a x y  after a w- 
day incubation priod. Hepatitis A is arradated with epidemic and 
endemic soread of infection (usually occurring ar familial or institu- 
tional outbreaks). Most childhaod infections are asymptornati~ but 
aduii disease can be were.  

2. There are typically no extrahepatic manifestations. and there is no 
chmnic hepatitis or uwier state. infection is not associated with 
either cirrhosis or Mat i c  carcinoma. Fulminant hepatotis occurs only 
in 14% of clinical infections, 

3. M . g d  h made by the presence of sntih.p.titkAW. I 
4 There u a killed virus vsrcbne agakNt hepat* Athat is recommended 

for indlv~dusk t rw l ing to endemc wear, fW kndierr, and day- 
an rm-. Wolsd gamma globulin can be administered to travel 
ar &f then a ~nwWmt time for active immwiutlon. 
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NOTE 

~ D t i s B W m n e i r ~ m b O n  

1 c h a r a d e W v i r s r M t t $ e n ~ ~  i! 
a SMw@ .mtlpn n found on the surface of the virion Is ? 
& hrwna~MfuWsldhnviraab (mnfectivity). 3 

b. CMe.AtP(PRlsC*rl)tfouMhrtheaixld ? ' <. P @ W e m  Qi€& h anofher spit~ps in the cawomere 

2 AnttbMUll ta HWspeCIc ant*$ are diegna(icnurken of dkease 

adw. 
a -Qth.&aaDnttgnAwls)agwaW- 

amW~eraniwa-.f"tkr-dntlvi~~ 
a l n t f b o d i a s t a H B r * p a r e n o t ~ l h y e f e d e + s c t e d ) w t  

after the -awa Of n@Ag and,agurad to cenfim infernon 
when HBl?ag8ndaotl4%sArtare~ Wndow phase) 

r ra(fbodlnte ~arv+cd6tedwith a low risk of tnfecttvw. 

4. Clinicel rwWsMm8 indude: anorexia, nausea, vomiting, headadw. 
f e v e r , ~ h s l  pei~dark wie, and sometimes jaundla. 
a. llm ~~ wlll kmdtcaa elevated tnnsomi1~8~. hyper. @ 

b n l n m b a e l z n d ~ a l b l b u p h ~ .  
b. Pathology h obwrved as the aaumulat~on of ~nflarnmatoiy cells 

end pren&,mal  is in Itwr 
r M r a h e M c  manifestahom ~nclude arthralgta, arthritis, nephntlr. 

and &mateis 
d Ten to fifteen percent conttnue to carry the vtrw and may dewl- 

op chmnic penistent hepatitis or rhmnk wtlw hepwltls wrth 

5 Preventton. R . w n M n n r t  H8sAg vacdn. b avaltable and 19 recorn- 
mended for all mJnidualr at rtsk (e g , health w h  A& to alro 
now pan of the protocol fur childhood lmmuniml~ l r .  ChrMren 
should rece~e three d w  one at birth (up U, 2 months), one at 2-4 
months, and a f iw l  dore at  CIS rnwnhr ChlMren born of hepatitir B 
carrlerr should be ~njerted at birth with hepatltlr B-rpectflc 
lrnmunoglobullN (HBIG) 

C HqMlth C virus (HOlI is a pdtb-snss ,  singkrtrmdrd RNA virus & 
rifled as a fhvMrus It is a d &  wtth kep.(itls Hcv 
har been charactenzed as the ettologlr agemfor the r n w  (, SOW) of 
non-A-n% (NANB) hepateus lnfectaoru Scming of blood for HCV has 
signlficantiy reduced the 1nc8&nce of transfmon-nlatld hepatltir HW / d c u e b  a chronic carr~er ~n marry SOH of &ms and is srtoa& with I arrhmb and hepatmllular _ m a  B 
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@ 0 o ( 4 . ~  ymt) is 3 clefeatye RNA wrus ttwt o n  rep~kate wly 
in celk concurrMfly infected 91th IppatWtL Thk wrlon nqulm * 
pnrnsofh~Ben~toCepUcata.Rmunkftllyandhthe 
M.ar Em. 

E. Hep.mb E 13 cwrad by a l i n # ~ n c t a d  RNA vkw that n Iimilar to 
Norwalkqem (cal~cmna). Uhbnp, itcaws adhas ~1krMh.$-ab- 
ta A, b ( ~  n o n  ammcfulnunam in presnant wanen (a% matrlm/), 
I t  a the I m e  It ~ ~ w m a r ~ i y M  the FerEirt 

M s u m ,  F am&r nepaaor 
dm v a  recenGv rO*MfPd 11996) 
H ~ D I E  G Mvl nan RNa WNI d m 8  

at& w@ b o a  arm and~n- hepas 
a s a h a r a ~ d m m ~ a n d a  
u ~ t y W u m n  nappoarsm 
be dolvl4&1rd heplPG3 C 
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Mycology 
b 

Fungi are eukarydc aganlrm that can be clwrf~ed ar either yeart 

a molds based on their morphobgy and the!, mode of reprduc- 

tion The vmplert way to rwew medtcally ~mpoRant+ngl b to 

dwde tham Into gmop bared on their dtnlcal presentatton cuta- 

neous mycorer, subcutaneous mycores, rystemlc mycores, and 

opwrtunlstic my(- 1 
INTRODUCTION 

a Morphdogy Fungi are edalyoter posemng a cell wall (composed of 
glucme and mannox polymers called chitin) and a cell membrane (con- 
ta~ntng .rgatmn. &pula  are found only with Ciypmmccus nwfor- 
mans The furlg& are dlvided into yeasts or molds based on h a p  and 
mode of reproduction 

1. Fasts haw m u d  or oval morphologlend npmduce by buddung. 

2. HoldL IUVa tubular structures called h* Molds grow by branch- 
ing and IDngltudInal emnrlon to farm nryulisl rwctunr Hyphae 
can be elther nI)tate (drv~ded !"to nucleated cell9 or nonsamate 
Ccoenorytt) 

3 Dimorphic fungi grow I" the ha t  as a yeast Ihke form but grow as 
moldr a room tempnture tn vrtm 

B bpmdunion can be wxud andlor asexual *rurual rpom form through 
mitost$. Thlr form of reprodualon k referred to a an "~mprfect" state 
Mort pathogenu: fungi are fwnd only in the lmptfect state 

C Immun~.  The 1-11 nrpoma is pmtettfve In fungal diseases, antibodies 
are not, althovgh they may haw soma role in rerod~agnor~r 

e 



3 l n M h l l d W ~ ~ k O Z t a 1 W ~ ~ t O a & a n g e i n  
the c ~ t g t o t U . O f t b e ~ ~ .  l iqMnmin*k*4 
r i w o e s s O f o f c a n b ~ m d u d e ~ g l a e e * f s u r h p r ~  
mellitus). damaged m u r m t  sur fam (such a& thore caused $y. 
tndwalllng cathatter$), depmston uf the ImmwnE stat* &%& 

h n m u ~ r r d  indlui4upllX Mhs rrra ai Woidm ar a* 
0th 

4, a h r i u l n ~ ~ o m d e p n d o n t h e s ( U O f ~ I f f L  
a hqlhymOUf iahdlar kcloh,-) L obffnd as dkueto 

o r d w n t ~ @ ~ m M e t o n g w e a n d  bwcal mumsk 
Mieroxopic erun&€ibn of ".Ring reveals preudohyphae. 
Treaarrni corshtr of -tin ss@sion, oral kewmawls, or 
mycaxtrochn. 

b. Y.gM NIinhdhn is ftaquently saen kdiabetf)sflsllltur, eattbmtlc 
and m ~~. It y a l l a  

diM d M w e  and inam p a  risr are 

!mgqd m a - W m t n a l  wrghl proadurn. Cllnkal pnranutioo 
may hdude d m  ulceraiva and erc&e .sopha@& gartr)th 

or muitipk s u j m f ~ c l  dlcemfonr ot tk d l  and I p e  intadirr. 
SMo( aEd thma CUl~UIeS W n(lt (a dt8gnobti % of k, 

q W  rrsloniratlon 4( Wfdk comhb uf nwtazin, 
lWaowzQI-3, and lowdae amphWWn 0. 

6 InVWw birurniMtal fnfoetiw omus. i###!da& in mkno 

hplxrsenrsIa and prostration riewinkalon ~ c c w r  usually horn 
h ~ a t o ~ t p o u s  spreed and mry rau'lt In renal fadura. 
Endscan#rsocarn in drugabwr% 

0 



5. ~ k ~ l s d r b y ~ o f f 4 n g d w u d d t y p h s e i n t h a  
t iwe  er by c u l w  and Mockm~al k!+&htimi @.P, Ursare poJ- 

B. h due to infection ~lparranunotwum. C. 
n r o k r m s  Is m uwpwlated y.art that reproducer by budding. C. 
n w s  is found worldvide in avian fues (partruiarty Pigeon dmp 
dm). in mil fruits mRk. and woad producn Immunasuppre%ion d w  
oo m f i g n a s c y o r ~ p n d i t o  this direare 

1. PUCap4* is common Iinn th4r is the primary port.1 of antry. 

Dh&a k vswUv tnnfmt and not mere if the pailrot i s  Dma* *. 6 

2, d&ll* arises most often 8" ~mmunocompromlwd lndl- 

vlduab. 
a. C.otr.1 newan system involvement ~ncfudes menlngitir or 

Mom that oocupyths cerebral whtte and gray matter mce 
b. Ih.tarnz mnrim of amphotedcin B alone or In combinatton 

with 5-no. 

L *IWpilb.l. s a d h w  arlung from several species of ubqurtwr mold% 
A, 6miptus is the most common +. Organinnr are m a 1  mhabi- 
tantraf (he soti, and mores ere rwd~lydhreminatd in tb air 

1. bmnchopvlmonsry wpa@log s marked by a hypmrh  
tivitv mctIon to the funaal antisens. Inhalation of CQnidia or - - 
myc8IW fragments may ellc* an IgE-mediated hmemMttvlty reac- 
tion ~ W m g  bronchospasm 
a mfu( nunifat.tiom indude s n M c  WhMrtna, f i d  or Van- 

wp i rb roauy  infiltrator, fever, and wiphm! -!a. 
p. a u t m w m t  No treatment IS required If the dlsewu Is mild. 

CartfmaemMs hmava, are h.lphrl in n d u j n p m s  

2. (fungus b*W ns the reS& of cdonlzst~on of pul- 
nmrup ceatli (usually recmdary to tvberculoN of urcoldor~s) 
PsWnamqbs arympmmatk but !4ampWb aavr in the nalon* 
of cavr -is ~ndiated far wns hemqntyris 

3 lnwstiu mp@lmb wdiy aavr sr an opponunlnic 1llf6dm in 
~nmu-irpd pmenu with 8nmgenic nmpenia .  
a. Pvlnonuy imdvmmn h prerent in 90-958 of cayr. lnvawve 

a+sg~llosk paunrr .r an u m t t l n g  few snd w i m m  mfii- 
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trete dcsplfe treatment with bmad-spectmm antib~otica 
Nocrot~z~ng b-ummis ir mmmm 

b. Extrapulmonary d h i h a t l o n  to the c1ophagm, brain, w GI tract 
(wnh GI bleedmng) %urn In about%% of u ~ c  

c '  Di.enais must dwnomatF bme invasion %@a@ @#ma MI 
be seen in biopsy specimens 

d Tk.rmun Surgical removal of the aspOplllom. mby b ~ ~ a r -  
raw Amphmrlcin B b the hrapautic rtandylh &h itr, 
conazok maybe a valuabh dtnnatrve. 

D Zwnuywals 6n-W m most often caused by m w m  from tb 
genara Rhlzopur and Mumr There molds a n  ubiquitous on decayfng 
vagetabfe matter m roil They ham naaeptate h*. 

1 indfv~duek prwllsmed to mnvastve zygomycais dnease include t h m  
w~th &bs!€ L.Dscidoals. leukemia, and lymphoma, antab~ottc and 
M u r e  and tnfants and children wlth malnutrrtlon 

2 (UnMmanbmlans 
a. Wmwubcal d b r s  u the mort common presentatton It typi- 

cally rxcun in dlalmtics wnh kemcldais and is an ~nfectron of 

the nmal mwmra, pakte, snnuser, andlor orbit. whereby pmgre~ 
rim neuro(ogr defluts ensue 85 the organlsm Invader to the base 
of the brain 

b Pulnnn.ry dheaw IS -ally the consequence of lnhaiatlon of 
spores in e patnm with ieukemta or lymphoma 

3 lbatnmi mwlves mmrol of underlymng dlkease rudl as diabetes, rut- 
gkal debrddwnent and amphmer~cin 8 

E. a)rinh war orlginaliy thought to be a protozoa because of 
ik morpholopic mges and senr$t~vtty m antlpmtozoal drugs However, 
rRNAhwndcgrer ruggesl that ~t Is a fungur 

1. Cllniul mmnlfe.tMlons. In kndw~duals with normal celCmediated 
immunity, lnfectlon IS arymptomltlc Defect$ m cell-meduted Immu- 
nity, such as AIDS cause trophozolter m Invadatha alveoli arul mure 
JnmmWal pruurnmia. 

2. -At for PMumOnla WN~% Of trhRmopimluhst&oXUsle 
or pantmidine. Steroldr are indicated for ravwe pneumonitir 
~ophylsclic and suppressive treatment comlsts of tnmethopnmrul 
famsthoxamle, wlth dapone or penUm#dine as a second chg~ce 

.; 
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The Immune rptem Is an mntcale collart~on of o w ,  ti- cells. 

and soluble factors that a l lw  lnd~vldualr to d e f d  a&nat h&- 

ful agents such as virus$% bacteria, and tumor aUr The ~rnnwn 

system Includes the primary or central IymphoM wgenr ltr which 
the leukocytes develop, the secondary or pcrtpHcrs( ly~npkold 
organs and t~aver I" wh~ch Immune res.erponrer m, snd* kYrP 
qtes c~rculatlng In the blocd The first two rect$onrwll review the 

cells and organs that wmprlre the Immune @em The thlrd rec- 
tron will p-nt the  bas^ rharacter~rt~cr of immune rerponrpr, 

rn&dhyl antgem antibodies and Te l l  receptors, and mechanism 

ofmguMm Thefourth wcHon wlli examine T-cell and 8-cell adwa- 

tiwl %hePLlw nacsrrary for cell-medtaed (e g.. T celn 
and h u M  (a%, antibodhn) responses and the qtoklnes that 

InRvaa tkac pr&esss The tlfth recHM will discuss complement 

and lnflsmmatlon, and the tan section w!ll examme Important 

bmnUWkqlWI al labantor)r  mathodr. 

CEU OFTHE IMMUNE, SYSTEM 1 
I 

Leukwte ~ncluds lyrnphDcyta (B ca4 T calls and large granular lympho- 
cx%s ar NI: cell*, mrmwckar phagDEyla Cmonocytes and mrophages), 
pohlmcrphonutlear grarmlwte (nMmphilr, eorlnophlls and baophilr). 
ma# d s ,  and dendritk rslb All kukwytes, as well a srythmqks and 
pleUatr. Mlally dtfhanwate In the aduit bone manow (dmtbad -1. 
and most l~lltdete maturation t h e .  althouuh T cell8 finish their matma- 

A Uaqya ulmroph.orcomrol Infections that are notwanpthlem 
m N o p h i i - . ~ e n ~ ~ a r f o l l a * r : e m c e t ~ * ~ * +  I 

Celh of the lmune $mem m r e  !n 
the bone manow (e d k  and phagqnc 
cell$ or m the thmus FcdIs) 



md Maophw. Those celb play a cmtnl 
ity. Thcy ingest panicles ma pllMcymrk 
c inflammation via secretion Of medie 

tom They also act ar a l k  t h x  pr-xem and presant ant@% to T l ym 
W t y t ~ ~  bMm-prercnhng cells). 
a. MMphqa-ovn 1 B O ~ ~  lncludlng ~ntehukfw 1. 

a and I t  cdl.gmarc, ekstme, lipsre, protaarsl, prataglandtr. 
leukotnenes, thromborane* iysozymes, and ~m(alerons. They also 
reate complenant CaMIotKnb 

Norr / b U r m p h * p r h . v e k ~ a N I d W S P M W C ~ o n t h e  " 
cell s h  thet mediate the* bolwc fuRCtiom Th. k (PEelXMI 
d b  the thew of Immune camplam Og cQmptUedto amipen) 
and class ll molecules p w n t a n t i ~  FWds re TceL 

c C i r m l a t m n g m a n a y t a ~ . t . i f t l D t b u * n w o p h . g r w r U l  
spedf~ nama For example, U n w  nUoaphagl preKnt wWIln 
the rbuso~dr of the liver Oa epllad cells. Macrophages 
f w n d l n t h e k m g a r e t a m I e f ~ ~ l n ~  
m h m W  cells. 
(1) Kucupffer cells en- O R ~ I S ~ ~ .  f i m  from intest~nal iulnen 

abzaptlon and swva to ABar particulate and rMuble mattm 
from pMal orcuMkM. They phawqtose bactend endomxin. 
soluble immune conrplexer, activated clotting factom and 
minoorgannm 

(2) A- caps demoylnhaled antigens and mlcfdm 
a 

2. M - d e  

EpmaWd mually found ~n granulomas, are dedwd from 

MaMt moncxytn and are ect~vated by an lmmum r m s e  to 

a@Jm 
b U J g n u 6 r ( d ~ ~ l k a r e f a m e d b y t h e f u s b n o f ~  

3 .akrnkn. Maaophager are mmisted by lplnWk%kiner 
(martlymterteron gamma1 to kill m!crwrganirrmand tumor calk 
a AaiatM1 mcmphaper have t n c r d  lyrosomat hydrolytx 

enzymes and an Increased c h w k  rewme C5a and vrrkur 
cytakinet from lymphocytes, neutrophik, and fibroblasts are 
chemomfa((entr foran~wted macrophapsr. 

b. Antgen mated wtth appmprnate complement p r a t e 1  
and antibody is more really phapocytoud. Thn proms3 b callad 

0-. 

c. Morphologlc changer m r  during activation and include imnar 
3 : es rn size, numkr of waopods. and prnocww vesicles 

4 d Macro&aqer emrlencc s molratory hnR durlno Pha9aytan 

ma the hex-shum m a y .  Th6 b a swrce of 
snugy neetkd for cell memhram 6ynVMi and alco gmeRtR 
t o x ~  oxygen metabolites such as slnglet oxygen, supcrodde 
a n m  and m e n  prmtde rl 
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phagocytosir or pinocytaris. (Mc6 in the cytoplasm of the 
macrophage, the mSgea 4 ds(p.r*d In& small aeptldes The pp 
t l d ~  are theh rrOMOvaIently tmund ta dm II MHC molecules m an 
e- veskk, md the complex Is then tramported to the cell 
w+e, &ere it ~ l a t u  elas IHIIRTIdedantgCnvfU helprT 
abw 

6 D.ndrllk d l 5  are p e n t  In prlpheral blood ahd lymphoid organs. 
T k r  prlnury kmtlrm Is to i3s.M and prgcesawt$en tor presentation 

of *in, wiled cells in 
cwlm WL in spleen and 

c -mere are t h m  types of 

kbqtas.  PMW r e p e n t  €U?4 of 
m W  UI*ocyw Circulating neW&k have a receptor 
rormeFcrcgionof l#G~andUb 
a NawopWh have a mukllobulated nutleus whh dense dnmatm 

end cytcpmic lywmms containing p ~ o a d a ~ r  and mud hydro 
laper. 

a b. Tney reach the tirrucs by diapadnls, Inserting pseudopodia 
b.Mn the rndatmlial celh and dirrolvmg the b a m m t  mem- 
brane rotha nwvslvnt thn,wh blood vcgeI wall o 

c. ~evtmph~lrare the fie d B  M n I v c  at ma M R a m l M 1  
They act~vety Llll batter% tfmWW-l i fe  b &out 10 hours m the 
blood end t h m d a ~  tn tiwe% 

d Cytoplasmt granules contain dlgetfve onymn, These lnclude 
azurophll~c granules that CoRtain mMopmrid%e and spaci+k 
granule that contaln lktofmin. 

e Neutroph~ls phagoqtin md then kt# t h e s r g a ~  by aeneratlon 
of n202 awl mXic oxygen Rdkalr and ula h e  action of granuk- 
derived enzymes 

2. Emfnophils reprerent 1-396 of orrulating leukocytep. 
a npwoxlmately 50% of clrculat~ng eos!fiophrk haw recapmrs for 

mrnplwnent 
b. E&no&ls have a b~lobed nucleus and contam clyrtallold gran- 

u*r rtalnmg M w t h  G s m ~  
r Ednophtl drrmotacric factors mclude histmne. C5k LTBTB* PAF, 

and E6-A (cxxiwphil chernotactlc ftactor of ana&lhyllrar). 
d. They are fundtomtiy important m late mffammntwy reactlonz 

pmkwlarty h pw&S InfncWns and .I*lm. 
e some inrporunt contents of eosinophtlr and their knctlonr 

lrscludt: 

PMNr k,l/ m,cmbes vra 
Tauc axygen metdbolhs 
Dgesuve enzymerprerenf !n W 
ml granules 

It can also be seen m rnlbsen KW& 
neop1e-t~ dswje~, and any 

skrn rash 
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The T cell then d r ~ s  B cells to secrete amibodyv~a dnrect con- 
tact and by lymphoktne Kaetron 

2 T lympha* Two matar types of T cells ewst and are class~f~d 
based on the expression of the cell surface proteins CD4 or CD8. 
Celiuk d ~ f k r e m l u ~ ~  (a) pmtelns are m on many cellr of the 

Thy nRKt the funnlon of the cell and are thus 'marken' for 
br cells For eumpk, CD3 8s found In the membrane of all 

ture T cells, w h e w  C M  md CD8 praelns ate found on certaan a 
subsets of t k e  mature T Celk 

ME5E 1: )UERQMOLOGY k?e ,e+-zG-< -& ,@ 9- 
w %xl:,4 

Nor€ I 
(2) Pyrogm produces fever 
(3) Pemxlda hllr mlcrmrganlsms 

KAPLAN MEDICAL 

EwlrqMqwk mmtr that help 
mmI.awplcnacbons,ndude h~stamr. 
nare and eyfwkese 

Nor€ 

T.CpU-~nd%md?ntanhssns ~nduce gM 
anbWon5'andd-a mi mmtmmunc- 
@K memory fatwnmd Much of th6 
anV&x&rrsecnhdbyCD5Bdk 

(4) Aqi %lfat.re degrades IeukotrienenrC D4 and E. 
(5) M401 bask prmelns are toxlc to worm 

3 D a m p W b n p r ~  1% ofarwlating leukocyte and are the smallest 

type granutoryter 
a They contain abundant g m u b  wnh RNA. mucopofysaccharides, 

and hypasnut~dty medbatwl, wch a hlstamdnc 
b They have receatorr for the Fc portion of IgE 
c IgE b~nd~ng pmmqes degranulatlon as It doa m the tissue mart 

celk Hsstamlne and other mediatm am releawd dunng degranulb 
t w  and are rsrpomlble for the symptoms ~cen In allerg~es 

D Lp-, which ~ndude B and T hlmphocyte, reprerent MY of ctm-  

latlng kukcqtes LymphDcytes have a hlgh nuclcurto-cytoplasm ratio 
and are dsnlngu%rhed bythelr antigen receptm and cell surface markers 

1 B lymphogter. B lymphocytes differenitate $"to pluM ds, whlch 
secrete large amounts of trmnwcglobulin 
r There a n  two mqor rubsea of B lymphocytes (from mouse mob 

els) cob celk produce IgM antobody to rdubte polys~- 
chartder and self antigens They are n~mulsted by nonrper~fic 
lymphobnes from T-helpr cells CDb 5-n.sdve d h  produce 
QG, IgA of IgE antibody t o  protetn awgenr, cellular antlgens. @ 
and bacterial Ilpopolpacchandes These cellr require dffect phyrl 
cal tnteract8on wnh rpsclf~ helper T celb 

b Memory 8 c&, generated after the primary e-ure to an ant,- 
gen, secrete antbbody with mreased affin~ty for ia anttgen 

c Matun B rcl* have surface IgM and IgD that bind wt~gen, raur 
ing the B call to &me actw and IBcrete ~mmunoglobul~m 

d B celk mspOnd to two type of antlgenr 
(1) T-call-independant antigens sttmulate B cellr to secrete 

Immunag!Qbclln ~n the abrence of CD4+ helper T d l r  

(2) T-cdCd.purdnt (most all prote~n antigens) regulate 
B- and T-cell Interact~on More ~mmuncglobul~n la produced 



0 (3) DaublNtranded RNA vuuraa (REOand Rrrta) %ntiwlre a part- 
t l ~  *rand of RNA from the n a g w  ntwd of the parern 
w a r t s b o t h s r m m A n H l i o t h e W k a S i v a ~ t e t o  
n J i c t h e ~ n s c R M A t h a t M i l b e ~ ~ d w l t h  a 
canptimmtny porltivoshuKtto mletbpoOMIY genom. 

(4) (Mw~mms we the n a s d  strand d Um DUPl imormdbte 
t o  make witi- progeny ~IPK 

(5) Dauble4rand.d DNA vlrvvr repliutr by the smm (nocur 

employed by the hbst o* each rvmd smr ltthr haprate 
for synthesis of t h e c o n m l i m  DNA tow. I?~PSWS B v i m  
contains a viral MA-depmdgnt DNA pol- (a mVmm 
t r ~ ~ ~ t h a t u a e r t h e v ~ m R N A ~ a t e m P t d t t t o l y n  
w z e  the mlsslng pwtm ofthe viral genome, whih i3 Wm 
dupltutnl by hbstcall DNA poIylneI~. 

(6) Y n g l e w w M  DNA vlrurer @arwvi& ryntheure a dwble 
stranded intemed& to urn as the replicafive temple for 
the lingWtrMdad DNA progeny. 

f Vfnl I.r*nbly acun toward the end of the 3ynthetic pnod. 
Cmen InmmIMar v i m  assembly bylim. 'Tht vird gmoma 
and cam@ rmkrmptides E%emMe, fwming infaaious viral off- 

WW. 
9. Wamm of the wmpbte nutlwcaplld Is the ftnal Mge of the 

np&eum*. 
WdopaU-ii-are nleemdgradually by a bvWmlp- 

bud thmugh vimlly altered membnm patches, 

%tw Mnins *a1 wdfk sbwmtelm. 
(2) Wim ad naked capsld virurer bunt out rapidiy from the 

mil, W n g  the cell to didmegrate 

MlA VIRUSES 

A. *ama*IIp.r 

fiben that rerm 8$ viral attachment rlteh mere are 41 adenovlrur 
rsraypas, wllh apprdmmiy one-mlrd accounting tor the bulk of 
hurnw*a0. 

2 lkmnldon wally omm pmw-tapnon through nrpirrrmyand 
omdm rmtkar tuaully kktbfg mucous membranes w lymphoid 
timn). Hum- em theonly )mwm hoR 

I N  A NUTSHELL 

-- 

TO rwnwnm errvhlrh @ruses are R M  n 
DNa m m z e  the D M  n w  

are fern1 dm monr that all me 
&tare RNA vir- To help emember 
the DNA viruser, think abut hnv 
H H A P P P p  will be ~ c e p  finirh 
mdyng. The mu@ part is (~JIkrg that 
fhe PPP repreenlWWVbw=-W 
(pimma a d  pwamyxo are RN4 
d d .  



1-1 &-rrp~m 

A, ~ ~ s h s r h w . n d h u p l o n . P o n e n Y r a n l 1 1 a ~ ~ a r @  
~ i t b t k e ~ 0 f ~ . 1 ~ s r a 8 ~ o U t ~ & d &  
t h a ~ 4 f o n ( l l n p f t h e ~ c a f k i n w l M d f n T o t l ~ u m n . ( t d n  
~hbsEofUlderadaYcwnlanognbeaur~kwmporWltsrtetor . 
~ & t o r e c r a t + s n U b D d y ~ n t o t h q W a q d , n m t a i n r & m d ~  
ORl8rWL 

1. IlpNmmouatnmmThr bonemaav tawrykqe'tbaweim 
~%Wef~nrartnhurmnsnbkundurmc~bmeof 

N ~ T E  lh.go6&irrthaffarnnn,nbr,ondWor(LU.wcllofwldlor* 
-t- 

m-&sP-&m #-at--WMlliatrtkevarbdlnWrdfpDU 
dgm@Mhomef.aabm% W l O r * r m d * h . h u r a t a p o k t i c ~ . ~ l m k ~ i n W  
1RI fd&impfblwd cells, which am all dennd f m  n &tv$te* 

uerrqa, all .  
2. 4 dWmUhtioo Flew 1-21. All b)wd *Is rrm 

MWkao bnlWl!+&?& a ~ ~ n  a#r that (MlaentM 
t M o e P n d - - e .  
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1-2 MmampoRm cell d r f f e m w m  

' 
a. -cells are acted upon by appmprwte s l m d  in 

Hutom% SI~CI. such as primary lymphold organs (thymus and 
bone marrow) and secondary lymphoid organs (lymph nvda) 
St~muli include calony+ttmutatang facton. etythmpoiettn, thy- 

'? s. m& and anfioan @mth mH d fomisn). 
b Aftw maturation in the thymus or bone marrow, lymphocytes 

lcsn these .riff and miprate to @an, lymph nodes, and MALT 
ly~lpkotd olgnr) vvhen f u m r  dsvelopment occurs 

U n d R t h e i n R u a s o i ~ m e n d ~  

.a r ) y a p ~ ~ a u ~ h m  & (um. ~ w r s o r s  of thymlc m lymphocytw 
.b& fwn the bone rwWwia tbc iWmu% when early dtftrrenuatlon 
& n( caurc+$w%.Mt&g T ~ I  rsreptoremedon and clon- 
. 1 ~ o f ~ T S o t l s . T ~ ~ k 3 v e t h c t h y m ~ ~  

ic-&p&ent nsionr. 

-1 into 



a The development of the thymus beg~nr w~th eptthelral (end&- 
mal) outgrowtin of the thlrd and fourth pharyngeal p o w  

b Subseq~~W, this epithelial retlcuium is ~nf~ltrated by pre-T-cellr 
and othu nmwJafmal elcmena 

L T* thymus m c h e  rts manmum welght at puberty and then 
slwrlV- 

d. lb re  k a w l f i w n t  amwnt of pmgrammed cell death ( a m p  
rh) that ocwn A the thymus. Thb (I a refledlon of the ellmima- 
tion of autoremtive IynWhocYtsr during dtfferentiatton m thtr 

organ. 
2 ~ o l I h . h y m u . . T h r I t m a u o f t h e t h y m u r m n r t r o f a  

Prominent connective tinue mp(ule. whlch lnuagtnates lnto the 
parenchyma as septa and d k d w  tha thymus into lobules The 
w n c h y m a  is or9anir.d into a mrru and mdulla. 
a. R* cDmx is capogd of W t l y  4 . d  differentlatins thy- 

IN A Nu rsHE l~  

mvswrmrsu: . ~ ~ s l m n e  . E m I R k ~ I a f n n  af~rnmdtura 
T& e&eIJnt~a~!dr&and 
manrphager 

!"gzmzz&e . r a r g e r n u m b e r o f g o ~ a l ~  
celk and mature^ and medurn 
d T d  
Wrmrpusdes 

WS surrwncknl by a meshwork of eptthelY reticular celh and 
macmphaga* 

b The d u l h  c~nristr of apnhellal ret~cular calls and mature 
T cells The medulla exh~bltr a paler Mlning than the cortex as a 
~ w l t  of the large ret~cular ceib and tha pmence of larger (ym 
phocytcr, whkh are mot as denrely packed. The medulla a h  con- 
t a m  the charactenmc Hnrah mrpusd.* whtch a n  compovd of 
concentrtcally arranged dead and dying reticular cells, a 
maaaphages, neutroph~ls, and nuclear matenal whose whin 8s 
unknown 

3 Biood supply. Artenes from the connectwe tluue wpwie and wta 
enter the thymus at the level of the cortKamdullary luwtmn Thea 
arteries branch to gfve off cap~llarier. whlch loop up to the ~ I p h q  
and turn back to the medulla to form mules, which lewrtherept. 
a Thymic mpilbnes have a nonporous endothelium with a thick 

basement membrane 
b E p W h l  ntkular d l r  surround thymrc vesds and consam an 

nnmmplete barrler, whrch separates the blood Fmm the thyme 
wter The thymu reticulum s compwed of branching epstheiial 
celk that are jomed one to amher by desmorwner 

CLINICAL CORBELATE 

hcewgern*sme-oT 
atmphv of* thyma resuMng 10 
AducodkdofBcdkand~~s~ 

1@2 KAPLAN MEDICAL 

4. The thyrnvr ir lame at birth In relatlan to other orpew n mw- m 
size until pubem, when ~nvolutlrm begins Thymedotmy in young 
antmalr results ~1 poor developnient of the ather lymphovd tlrruar 

and the ha ofcetlnndbted tmrnunm This can bt reversed bv a 
dRlease m Tcelk AfffrcadmdrvMIMb 
hae mmpmmoed 8.ceR hmnw and 
m W u n m u n q  DGeorgersyxhwne 
a o h  accmpamM by h m  of 
tk paam gbnm wth resvltem 
aQny Eavly death from IR~R akctnn 
o+WwXcm 

thymic grah Cmgellital abacnce of the thymur 0 e. DlGm%.'slyc 
dmme) resultr tn pocr dnrekrpment of peripheral lymphoid tisuer 
and the a h c e  of cellmediated hnmuntty. 

5 T h m  a famlly of lymphobner that stimulate thymurdependent 
zones in the peripheral lymphoid tissues. is produced by thymic 
epltheRum * 



@ C. ynph.gp. More plm ir fitfend from +ry be& mh, the tksm 
of the bady than Is mabaabed beck into the venous end of thosa capll- 
larybedz.Thnaxcerrflwd ~ t h t c + ~ t h e s o r D g a m a s I n o l -  
rtlt)ll sku and k then colkned m W n  lymphatk vessels thmvghaln 
the tisw a lymph. These amail lymphatics fuse into larger afferenl 
lymph& thkt e m  lymph node3 nis effacm I ~ ~ O M I C  kawng one 
node may become the affwent iymymphM,c en€anng another node In a 
duster. EvMtudiy, mat lnaatenl Ibm#i&a fuse into the iarge thondr 
hvt that extendsthe loynh of* thwoxand nnptiar into the left sub- 
cbvianwn mhW(ynnphSWto*M 

D. ly@ nodr me hishly agankedaafondaty crgam that are the most 
rffr fa en adaptlve Immune cesmme b e ~ l ~  they fitter the 

$Irphart-aKouakg,badytm.Wngansanl 
~ t ~ ~ t i m a f n s i x e ~ ~ ~ ~ c d  kid- 

@smwthat hm a mncave deuWth a hilzlm.TheblW 
vessknQnCRu&ab%dexN at* hHwm, andthesffarem lymphat- 
k ox& fkm the @OR. beath ths stmmal caprule, the parenchyma is 
argonb#lntv a +md medulla 

1. T h s ~ ~ o f  a damc connectwe tknm cagule that r u m u n h  
eorh lymph Mde and rends collagenour trabeculae ~mo the node to 

rkvtde m pwenmyma into incomplete compartments 
a. Reticular cells produce retlcuiar foberr that anastomme wlth the 

wabeculse and fwm an extensive netwak 
b The delwte ret~culum fllten the lymph and suspends the lymph0 

qter and macrophages 
c Thts stromel organ!zatlon and funnton facliltater cell-to-cell and 

antigen-receptor Interacttons 

2 Comx Beneath the capsule (except at the hnium) lter a cortex. whlch 
Ir cornpored of lymphat~c nodule6 (B ceilr) in a diffuse lymphatic t6 
rue network (T cells) that intednglsr with the rubcy~suiar and pert- 
tfabecuiar sinuses lmauophsge8l). 
a. Lyraphntk 3hmes are the lymphatic pa%agcwsl(r with~n lymph 

noda Thay are lined with f!at andotlrrlial celk n the area of the 
caprule and are parttally lined by reticular cells, hberr, and 
macrophags e(vrv&re The rhurer receive lymph brought by 
affcrMltv-kHUI tramport N toward the madulla. 

b. GsmblmtuRLnr may be pRem In the nodules of the cortex. They 
sn mmpcsed mostly of Bcelk, mine T (elk, and macrophages and 
a n  vonrknt structures In which new antigens are localized and 
d. A&M stimulation I-SE% thcnumba and develop 
ment of gamjnal centem. In aermlnal cemnr B cells develop into 
p!asha wlh in reawnse tp specific amgenr. 

- 
C L I N I C A L  C O R R E L A T E  

Each node recaves lymph fmn a defined 
and 1,mrred regm of me bady 
Neoplasms can mefastavle vla t h e  
nod= For example, a m m o n  m m -  
f!c srie for breast em n the a*l& 
nodes 



I. ~ ~ 0 f t h ~ ~ i ~ ~ o f m c ~  

b. T ~ ~ i u a l u J l s t f Q l t h e ~ m d p g t i e l l y p e ~  , 

*-mst*pJp 
r n d d r u t c ~ d ~ r n n - ~ u . m a t R ~ t h a  @ 

(pun are .cannrl0- > 

r thn m ~kh tn 

rapidly dividing a WUS. 
( 3 ) n t t h e m s r a r a ~ ~ ~ t r r p ~ d p m ~ 1 a 1 g e n  

and mbrsMto PIPS 0 praent R to antigen-rpegific cetk of 
me lmmuncsptm. 

b. Red pulp cen* primnily of e~~%&myW-ff l I~  rinurddi h d  
manophaw In a reticular fiber newcdc nrat &mtkmn m r r  

(1) The sinuses vary m sire and are separlted by pulp b.r, 
Blllroth) d r  

a- 
KAPLAN MEDICAL 
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@) R%O a d  plsteletr arc eynred to macrophages In the pulp 
cwdr; maerophigw phagocytue worn-wt or dme%led cell% 

0 Wansc stnusolds me lmed by loosely arranged endothel~al 
arlk, whim have numemws fenestrat~onr These s8nurolds are 
ntnarnded by a pwrly&wlopsdbrral hmlna 

(e Phagwytowr 6 carned out pnmarlly by mwophagcs located 
ouUlde the sxnurclds The macrophagesextend finger-like pm 
lemons onto thednurotds, wh~chpuh thrnugh the dnwntlnu 
our basement nrembrane baween the endothellal cells. 

3. Mood wwk. Artern* from the Mum of the ho lm  pa% along tra- 
becular to enter the pnartanolarJheath. 
a These vessels brench Itke brush bnstb to form ~ M l b r  amrlsr. 

w h ~ h  wtlnue m captilanes and open Mmdly in the red pulp con- 
nmng  directly to venous s#nusahi3 

b The venous sin- are specialmd. largeullbw spaces, which 
are bordered by elong8ted endcthrbal a l k  a d  held In place by 
circularly arranged retnular fibuh 

c Venous smsonddraln mrowlix that PvanWally eut at tho h~lum 

F ~utwmaated lymphoid nmenupsulatea and Is w n t  
an the rubmucOu and ImtRiw$@a, ksnM bte of immune r w n l e r  
to I n j d  mlcmbes and Rd IOlMQd 8ntWS 

1. $ttuaun.LgarphOW%%W In GALT ~ncldss the large follltular aggre- 

g ~ .  ! n f h . d t  Hnfllitine qlld psthq the lamina pmprla 

H the m d  ep4theIlb m the vllll, and the lntrmpithellal Wm- 
p h o q s r w f c u r n d  Mween mucoral eptthellal cells along the sur- 
face offlKvllli. 

2 FunC1(M 
a. The lymphold tisuer llnlng the lntestlnal tract are well exempll- 

fled by the Peyer's patches Structurally unlque antlgen-prerent- 
~ n g  celk called M cells are located In mucous membranes They 
endocytore m~cmber and antvgens and present speclf~c epltopes 
to T lymphocytes located between folltcles In the lamina proprla 
With T cell help, the B cells become activated and form germinal 
centerr where they d~fferent~ate lnto IgA-recretlng plasma cells 

b The IgA dlmen react wlth a poly~mrnunoglobul~n receptor on 
lmertmal epithel~al cells The dmer (held wether by the J chain1 
Ir tnternal~zed and crosses the ep!thellal cell cytorol It s then pro- 
tnrMlullv ckaved from the poly-1g receptor and excreted Into 
the lumen of the lntestqne A small portlon of the 19 receptor 
remains attached to the dim, thsr IS called the m t y  m m p  
"&The f u w n  of thu mall peptlde Is to protect the anubady 
molmle from enlymatK hydmlyris m lntpnlml fluid 

G. ~rahurerwW.d lymphold tksw (BUn rncludes the lymphold tlnue 
henaath the rcrpiramry m b  and the aggngates of nodular lymphat- 

CLINICAL CORRELATE 

PqeiJ patches and other lymphord fa- 
sues wrll be hypopleruc In ~nd~duak  
wth amen* h~~~ 
Lymphord tkwe rs almosf radlyzbsmt 
rn pabens wrth revwe mmbrnedImmtr- 
d w  

WdKeSj MWICAL 



NBDE 1: MICROBIOLOGY 

ic tlaue called tomils There are structurally s~m~lar to lymph noder a d  * 1 contarn &p crypts that allow antlgcn to be trapped, degraded, and 
procewd by antrgen-presentmg cells, such as macrophages and dendrlt 
#c mNs 

1 O r g a n ~ o n  of the tmsl l l  Tonslir are peripheral lymphold organ5 
Comp~sed o f  aggregates of nodular and d~ffure lymphatic trrruer 
that protact ep~thellal surfacer The lymphoid tissues are located 
beneath the epnhelium an the underlying connmlw tlauer 
a Lymphatcc nduler contam aggregrates of B lymphocytes, whlch 

humoral Immune response 
b Tcelb are found prtmarlly m d i f fus  I ymphat~ t l r iw  

2 WPM of UINIIS Three Impartant examples of tonalfar tosue are the 

CLlNlCAL CORRELATE 
palatlne tmnlr, the nngurl Dn.lls, and the pharyngeal t o d l  
a Palatinatonrllsare located bilaterally In the omphaiynx 

TMS81llrb mvdver the fOmaJI of 
abcenes m the wts 

(I)  They are composed of dense lymphoid ttaue wh~dr form a 
band of lymphat~c nodules with germanal centers These e n  
~ntermlngled wtth diffuse lymphatic tbrue beneath the strati- 

fled rquamous epitheltum 
) A dense connectwe tfuue capwle often separates the tonrll 

from rublacent torsuer 
) Each tons11 has numerous ep~thellal Invaglnatlanr, or crypa 

whtch contam dequamated ep~thellal cells, lymphocytes, and 
bacteraa on thew lumlna 

b Unguai tonsils are smaller and mare numerour aggregates of lym 
pho~d tlrruer located at the bsre of the tongue 
(1) They are covered by the strattfied rquarnour epithelium on the 

dorrum of the tongue 
(2) Each aggregate porrerrer a rlngls crypt 

1 Lymphocytes are capable of htgh levels of ~ctmulation, contlnuourly 

1 2 The l y m p h o ~ e s  bear m thew membranes selectin that l o te rm 
spmflcaliy wtth ddmssm that are found m the lymphatk vaxula 

UPLAN MEDICAL 
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ture, pnrtlculariy m the patapdlaly venuk It s here that special- 
$zed cells wrth a plump cuboidai shape are found, them are called 
high endothelial venuler due to the helght ~n the region caused by 
the cubOKfa1 cells 

3 AP T cells home to  lymph nodes, they make contact with epitopes 
p r ~ n n d  ~n the groove of class iI MHC molecules lorated on the rur- 
face of antbgen-preeentmg Ceiir Tha dynamsc lea& to  T-cell help and 
B cell triggering 

4 Once the traggerang has occurred, the cammltted lymphocytes nay 
trapped in per~pherai iymphold t$ssws when they d~fferentlate to 
mature effector cells In the care of T cells, and plasma ceilr In the case 
of B cells 

5 Dtfferent populations o f  lymphocytes express d~fferent hom~ng 
receptors, some 6 cells expw an integnn that reacts wlth "as- 
cular addrerrlnr m MALT, whereas T ceilr express a relectln for 

NOTE 

Lymphocyte hmfng 1s mntmned by 
sekWn5 m h ~ h a c v t e  m b n m e  

addresins in  peripheral lymphoid t#rruer (hence T reiis predomi. I rhar reactspec~~alb ~hdadrennns 

nate in lymph nod- and B celb in  Peyer'l patches). found n the rymphabc wcuMNre 

THE lMMUNE RESPONSE , 

Immune cells rnli the responses they generate can be categor~zed ~ n t  
1- (nawrel) and acqutred. The Innate respanre. are necessary for nmm 
dhte r e p a  to  a pathogen and for establlshlng a local lnflammatlon 
mruit eimlatlng phagqtes end, later. activated T cells and B cells The 
and B lymphocytes make the acqu~red response and are responsible f 
many of the claslc charanenrtm of lmmunlty rnclud~ng memory, antbge 
speciflcny, and tolerance to  self The characterlst~cs of antngen presentatla 
and recognltlon by Tcells and B cells will be dlscurred below 

A. Natuni versus acquired immunity. The immune rynem is cornpored of 
cells that defend against foreign invaders by both nonspecific mecha- 
nisms (termed natural or innate immunity) and antigen-specific mecha- 
nisms (known as acquired immunity). The nonspecific nrponre is typical- 
ly observed first since no prior exposure to  antigen is necessary. Thir 
rerpanse may not be sufficient to clear the fweign antigen, and an anti- 
gen-speciflc mechanism produced by B and T cells may be required. 

1. Natural immunny (dso known as innate immunity) is p r w n t  at birth 
in all individuals. Thir response does not increase upon repeated 
expolure to a given antigen. 
a. The first iineof defense is intact skin and mucous membranes. 
b. Natural immunity e l l m  sliminatton of foreign rubrtan'ce without 

previous e-"re. 
c. Thir immunity is effected by Bither natural antibodies or natural 

cytotoxic cells, including macrophager, neutrophiir, eminophils. 
and natural killer cells. 

IN A NUTSnEll 

N a t u d  immunny: . fmmtarbnfh 
Compmed of skm, m u m  mem- 
branes, mhons such ar r a l ~  and 
tea6 p h a g q t ~  cells, and NK cdk 

Aquind lmmunicy: . Cwebxd m remMse to Immunoqen . cmpnsed of anabode W, Is4 
etcJandsmsRfz@d- 
IB and T d W  



a Clonal deletion. the elimlnat~on of clones of develaplng 1 T a* with receptors agdm ~If-antigens, OCCUR Wring cell mat. 

NOTE 

rhpus-indepmrknt armgens do not 

urabon 10 thethymus 
b Supprw*on of peripheral T and B lymphocyte6 kanng mOII 

for self-antgem tr ma~ntatned by the lack of mNmulatw rignak 
when naive cells munterant~gen 

2 Acquired immunity a artabllrhed late ~n fetal Ide. and I@ develop 
msnt rontlnues durlng childhood Continued exposure to foreign 
antigen w11l rtlmulate atquared immunity 
a Responses are spouf~  to lndlvtdual antlgenr because of antlgen 
WX r""lnition by surface anthdy an 6 cells and by Tsen 
r -ma )onTd r  

b ItVJbSUal l y m p k w  rampnitc thar appmprlate antigem (dm 
wsd klerv) n d  a n  acbvaed to proliferate unto a done of 

d s  rrd slaoy & wtm the same anttgen spcdiclty 
(dona1 axwmton) 

c May have ~WQISW& M#UX& m w h ~ h  sublPqUent response to 
pMou9y mq)nited u r t v  a nm avid and often magn~fied 
(thn Is a raruk of thopraz4Wlw cf ~SefmxfT a d  B cells) 

0. Antigemand antilmdi.r An nt@n a anyrubstance that o n  k rpecifi- 
cally bound by an amboh/ 4 Tstll recem. whereas an ilnmvnopn Ir 

!Mue rnemruy dl prcdxtm d Antigen Is al~mtnatod dw t~ spxific ani!+en tecognltlon and 
effector funalonr (dlWbe!& . 

3 Self-tolecanre dcxhtba the abrenrr of mmuns responses to one's 
own tarrue antlgenr n Is ~ " a r y r n  plavem autoimmune responses 

/ Mechanlm of self-tolnann lncluds the fdlowlng 

/ that which inducer an ~mmvne response Booure ambodkes and TUh 
ncwmm dtffewnt tvw of anttsem and a n t w  pmductbn requlrer 
h e l ~ r  T-~sll elvation and asststance, ~mmumrgenr typically possess 
bath antibody end Te l l  reactive regtom 

1. An- or a ~ l c  dsrSmlnant or a rpecd~c stte on the antogen 
that n recogn!zed by the tmmune rymm. IS., the patt of the antigen 
to whkh an antibody binds 
a M& ontigem express many epltoptr 
b 6-11 epttop usually occur at the hydmph~l#c unface, whereas 

T 4 l  aplt~per may be embedded wlthln the potem 

Antibodkr are able to bmd to epimpr on o wde variety of mola 
cutes, t l~ludlng protelns. rarbohydrats.. nuclelc aodr, and mall  
ocgank molecukes Ta l l  mcpton (rcllr) are only able to nmgntze 
pcpt~des bound to major hlrtoromp~tibllty (MnO meins  on the 
surface of a tell (dncurred below)*) 

u 
KAPLAN MEDICAL 



3 Many macmmoteculer can be anWenIc 
a PmWw (glympmtetnr, Itpoproteins, or nucleoprotelns) are the 

most cornmi! form of ant~gen and are usually very good 
tmmuMpenr 
(1) Their amrgentclty $5 bared on amlm, ecld cempm~fion, thrap 

dlmenrlonal conformation, andlor b8ochemlcal properties 

Qch as charge, ate) 

(2) Pepti& derived from processed proteins and bund  to cell- 
surfarc MHE prpteM ace the Mtly type of Mtgen that T-cell 

rauptnrwmw 
b Large. repe(itrve polyrprrharld.. can anwavate B cells with little 

w ha helper T ald (but cannot be recognized alone by TCRs) 
and are therefore conrtdercd Tiell-independent bntlgens 

c. Nutlelr acids can be recognized by aattgodier but are poor 
tmmunogenr because tRy  cannot act T-elf ant~gens unless 
thy are hound to a rpecbf~cprotein carrier 

d. Upldsare urualiy not ~mmunoganK: Wheh liptdrerecoupied to ~m 
tetn amgem, theytendm lndlxe Tell  d a t e d  delayed hyperren- 
NYny r&w than annbody prod- 

e Hapten. are mall molecules that can an as an ant~body epltope 
but will not anduce Immune responses because they ere not recog- 
"$4 as T-cell antcgenr When combbned wlth a carrter proteln. e , the hapten-carner complex ran produce haptenspec~f~c and wrrl 
erspeciflc entlbder rmce the helper T cell can recognize carrler 
paplids Many allergens (e g , penc~ll~n) are haptens 

C. M&w hlrtMolnpltlbillty complex (MHC). The MHC tr a collectton of 
hrghly palymorph~c gener encod~ng the protesnr that regulate Immune 
r-nres There genes Include, most notably. the darr I and rlas I1 cell 
surface proteins and the class Ill gener that encode mmplement pro 
teinr. In humans. the MHC gener are termed HLA (human leukocyte sntl- 
gen.) and are found on the short arm of chromolome 6 The HLA pro. 
telns are glycoprote~nr present on cell surfacer that enable T cells to rec- 
ognize and b~nd antlgenac peptldes, I e,  they functron In Immune recog- 
nrtlon 

1 HLA dars I antigen Clarr I proteins are membrane glycoprotelns on 

the surface of all nucleated celk and platelm They blnd peptides 
processed from proteln synthessed m the hecell's cytorol and are n e w  
w y  for ant@en recognnlon by CDP qtotouc T lymphocyter (CTLs) 
In humans, the three types of class I genm are referred to as HLA-I1 
HWB. and H W  Mtlgenr Cymmxk T d l r  recognize vml, mtracel- 
lular bactwml, parasiUc, or t u n a  antlgsnr In aaatatlon with da8 I 
malecub tD8 on the surface of there cells recogntres a nonpolr 
morphk region of the ciarr I MHC molecule 

NOTE 

Eam'ereffcrr 
Rw&rmmunagen!c or mmmuno 
genic moleales wulre ImmunagenotY 
when they are ddXy Inked LDpm 
tens thatserve a wrrlem and Impart 
drvemty and T-cell reactlvlty n&€d 

IN A NUTSHELL 

CkslMHc . All n d t e d  celh . Human claa lgenes = HLA-A. 
MA-B, and HLA-t 
c+mtax T d l s  (m) remgnue darr I 
Man mfected cells bms, rnUb 
cellular bacteria, paras~tes, Nmor 
aotgensl 

Clus 11 MHC . ummned m cells that Interm with 

cells (B cells. mwaopz 
macrqhages, Langerhans ceM. den 
d m  d l s  thpr epMlumJ . Human darr W miw = HLA-DR, 
HLA-W, and I~IA-DP 
H+, T d b  (CMJ bmd to daPl 
MHCon anbgmpresenting cells 
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NOTE 

MHC class liipmtein~ haw nothjng to do 
with transplant acceptance or rejection. 
Theyarepmteflnr nwlvedin Innate 
immuniry 

2. HLA dm% Il antigen HLA clas Ii proteinr are expressed on a more 

restricted set of cells, ~nduding ant~gen-presenting celir (dendritic 

cells, Langerhanr cellr, activated macrophdgerl. B cells, and thymic 

ep~thelial cells involved in T-cell maturation. There proteinr bind pep- 

tide epitaper processed from endocytored moleculer and are necer- 

sary far antigen recognition by T helper cells (Th) and T cells that 

mediate delayed-type hyperrenritivity (ThDT). Cias I1 gener encode 

far cell surface glycoproteinr wi th two  polypeptide components 

called a and 8. In humans, the clarr I1 gener indude HLPl DR. DQ, and 

DP. CD4 cellr recognize viral, bacterial, parasite. or injected proteins 
in arrociation with clarr 11. 

3. HLA c l a ~  Ill antiien. Class Iii genes encode for complement compo- 

nents or regulators of rerum complement component levels. C2 and 

factor B are encoded by clarr Ill MHC gener. 

4. HLA disease arror iat ionr .  Many direarer are associated w i th  

increased frequency of certain HLA antigens. Ankyioring rpondylitir ir 

typically arroc~ated with HLA-827; other direarer are also arrociated 

with specific HLA antigenr, rheumatoid arthritis (DR4). Sj6gren'r ryn- 

drame (DR31, and insulin-dependent diabetes mellitur (DR3 and DP.4). 

a. Mort of the HLA-associated direarer are of unknown etiology and 

have associated immunologic abnormalities. 

b. Tirrue typing for organ transplantation involver matching the HLA 

ciarr I and ciarr iI antigens. 

D. Antibodier. Antibodier act as antigen-specific receptors on B cells, and 

when secreted by plasma cells, mediate humoral responses. Antibodier 

compose approximately 20% of plarma proteins. They are produced by B 

cells in response to  the introduction of foreign substances (1.e.. antigens) 

imo the body. Antibodier are bifunctional: they bind epitoper on anti- 

gens, thereby directly attacking the antigen, and they stimulate other 

biologic phenomena such as activating complement and binding Fc 
receptors on other lymphoid cellr. 

1. Structure. Antibodies consist of four polypeptide chains-two identi- 

cal light chainr and two identical heavy rhai-ll bound together 

by dirulfide bands (see Figure 1-31, Heavy and light chainr have 

hypervariable regions at the amino terminus (responsible for ant#- 

gen-binding specificity) and constant regions at the carboxy term#- 

nus. There are intrachain diruifide links that divide each chain into 

subunits o f  110 amino acids. Thus, light chalnr have two domains 

referred to  as the variable and constant domains, whereas heavy 

chains have four or five domain-ne var~able domain and three or 
four constant ones. 
a. Light chainr. The molecular weight of each light <ha#" is approxi- 

mately 23 kD and Ir composed of 220 amino acids. There are two 

subtypes of light chainr, kappa and lambda. * 
KAPLAN MEDICAL 



(1) l & j p  duhs d&r fmm bbkb&Inr on the bsrk of swuc- 
trm( MIknnrsr rn the r m n t  region. The genes coding for 
~ n a n o o n t h e s m r r d u o m w m e .  

Ql;W antibody molecule ha ardher two kappa w two lambda 
Chains. 

13) Aspcifk immunoglobulm alwpp kn tdemlcal kappa or lamb 
da chm.  

( r t ) b t s n t ~ o a t c l u m ~ k ~ n t w k h l n a r  

Wre 1-3 schemascmnure of the ,mmunoglobuh molecule 

b. mvy (kairu The molecular welght of each heavy cham s 5&75 
kD and IS cornposed of 450-580 ammo actdr 
(1) There are five different imps correrpondlng to the ~ndtv~d- 

ual heavy cham gene utll~zed Structural differences in the 
constant regbonr of the various types of heavy chains accwnt 
for thew different b~oiog~c popertrar 
(a) lgG has gamma (9 heavy charm. 
(b) IgA has alpha (a) heavy'chamns 
(c) 1gM has mu (II) her,vy chaim 
(dl IgE has ewlon (r) h w  &aim 
(e) lgD has d e b  (8 bavy &am 

(2) Heavy cham are further dwded Into rubrlaues based on the 
number of rnterchatn dnulfide br~dgsr For example, lgG1 and 
1964 hava two dkulfMe bonds, lgG2 ha fow LwVii bands, 
and 1963 has 15 d w V i i  bonk 

(3) G e m  coding for bmy <hahare on the -me c h m m .  

1. sit.l are found in the vanable regton located m the 
110 m n w c l d  rqlmentof me ammo termma1 end of the heovy and 



l a The var~sb~lrty of amno ac!d sequence confen antigen-blndmg 
w f i c t t y  to andtvtdtlal ~mmunoglobul~n molecules This site hai 
both fr& and hypervar~ble or rompi~memnty determb 
Ingrubnploar kalmwkwk n~bnpions are relat~vely comewed 
arhlno leM squewm that p s w v e  the thred#mensiM1al struc. 
au'e of %ha variabta ragton and rtabil~ra the hypervanable 

tqbw are folded to form the antigen- 

btam*t*wXedthaparm i --- 
I b. Different strubunlly related antlwm may be crw-reactive and 

bound by the -me antlgeMomWnina rite on different antibod- 
la Thh or fmponant ~n diwases rudr 45 rheumstic fever. where 
Enepto-l antlgenr are stNdurdly related and crmr-reaatve 
wth hean tlrsus (cardlac myoun). 

3 M l o t y p . 4 ~ ~ a m l b o h p a  
a Idlotype 1s the term used to d-nbo the are* of the variable 

region rerponrtbible fw aman sp8cWtty These are the unique 
epltopes that u e  found In the pantope ofthe antlbady. I b. 1- h the term usedto desaibe the rub- of immunoglab 
ulms (G-A-M-E-0) that are dirtlnguished by onlque consbnt 
regiom emodcd by the heavy chain gene me individual )lotypr 
have unique effecforme&anismr such as the ability n/ bud ww 
plement or mediate (nlperremirvlty respomes (dexnbed blow). 

c AllDtyp. tr the protein praduct of an allele that may be -d 
ar an antigen by a o t h e r  member of the same spar-. it inwlver 
different diela at a rpeoflc site In the constant region of the 
heavy cham. 

5. M o m d d  .ntlbodler are antlbodles that en rpocifr fw a f i  epi- 
m#e dstDnni~m They are produced q.nwr&dly  by hyWdwm, 
mMd fmm the fwon of activated B IymphOrytor to pisanac/mma 
cells that are grown In daue cukwe. 

I fwe hnmunoglobulln wbciarwr. IOG. iga i g ~ .  IOE, a ~ d  190 (mnnembqr 
them bv .G-A-kt-E-0'). Tkev con be dtrtingukhed W the NPe d heavy 
chain they p w s s  md by th j r  dtst~nct biolq)kfWiom. 

1. ~prprtdnM~~~]ordefenseagatnnbactenasnd~unr.~wesn 
fou rubclanch v&ng by heavy chah lrotype (Gl. @, 63, G4) 
a. IgG is lmportam in h e  recondar/ immune m n s e  to antigen 

and prwtdes long-lsatlng immunny 

KAPIAN MEDICAL 



@ b l g G i s t h e o ~ ~ o f I m a u n s p l o b u l k , h . t - t h h -  
P(IWN Into fetal cwcu!at)aZ It h nrponslbte for pmtgtlng the 
narbDm during the fim 4-6 months of llfe 

c m n e  subclass of 16 fix mm@ement(igGa r lgG1 r 1962) 

2 IgM is I m p m t  In the pmry Immune rerponse to an t lw  b e o w  
k Is wuallytheflmantrbody datacad tn thererumafter -re to 
a vlrur or specific antigen. 
a. Circulating IgM is a p m m r  of Hve lmmunoglobul~n molewles 

(lo heavy L chains md  10 Iighi chains) and one d'u~lfide.linked 1 
cham 

b IgM fixes complement very %fficlently because each circulating 
molecule has ten Fc SW 

r As@uttnat~on of antigens vlb the pentamtrtc structure of IgM 
all- the crw-i~nklng of antigens 

d, Irohemgglulinin.. Mumatold factms, and ImtamtWIe &bod- 
ies are an I ~ M  

3. @I has an important barrier functmn on m-1 sutfacn and func- 
tiMr ~n the Mntory Immune nrponm. 
s The serum farm a usually monomeric, conrlning of two heavy 

chams (al, aZ) and two Iightthatns. 
The secretary form WgA) A)S found in tears, colmtrum, saliva, molt 
and aherswetkm 
(1) n Is uwa& dlmsnc, maslonaliy Vimerlc, iolned by a polypep 

tide J cham 
(2) slgA contarns e 70.000-dalton secretory component 

(T piece) added to poiymertc IgA by epatheilal cells as lt parser 
through tothe lumilul slde 

(3) The secretory compnent confers rtabtllty to the molecule. 
maktng ~t len surceptfble to proteolyskr tn the ganrointestlnal 
tract. 

(4) It m prcdueed by plasma cellr in the iamlna propna of the gar- 
trointesttnal and respiratory tractr. 

4 IgD funcWons as a cell surface antlgen receptor !n nalve B lyinpho- 
ryter. igD Is very susceptible to protealyltr !gD functtonr prirnaroly as 
a nceptor f a  antigen on B celk and nlmulats B cell prol~feration 
Therean no rthclarses of IgD 

5 IgE, also called the "reaglnc antbbody," Is arroc~ated with allerQk 
mpo- and imndiate hypeocmmvity. 
a The k rsgion of IgE binds to the surface of basophih and mest 

~ l k .  When antigen cross-links two IgE molecules, mast cells 
degranulate and release leukotrlener, hartamtne, eosfnophil 
chemoact~ fMan, and hepar!n, which results tn an nntnmedlate 
hyperwnsitwm reacbon. The half-life of IgE s lncreawd when ~t 1s 
bound to cell rumxer 

% @ 
b. QE offers some wte@mn agatnst metezoan parasites, mainly vla 

the nlaase of ECF-A and the indwd inflammatory mponse at  

W MEDICAL 

IN A NUTSHELL 

Major h a t u n s  of @A: 
5ecretor/~mmunlty . Often seen as dmw wth Jchann and 
xrernvprece (SW 

I N  A NUTSHELL 

Major featurn ofw: 
W y  low mnc0nUaDon I" &mi@ . Hlgh m m b m e  of mmre 
6 cell . Functrom 80 anusen remgnmon 
bySceU 

I N  A NUTSHELL 

WaJwfkatu~~ &ME: 
very, w y l a w m m u o n s  m 
p l a m  
H o m n q o i c  for basqoh,b and 
mast cells . R o a m  wth anngen causes releas€ 
of h~stannneandpWmon of 
!eukomenes . Immediate hupwens~ty 



shown to  have a dnrect tome effect upon s c h ~ n o r o w  and, pre 
rumably, acts as a general metazoan pobron 

The Tier,  rereplor har a hncnon of epf 
tope -n ran vm arm rhdr of an 
antMdv naro nar a mumnano 
genet~>ampos,rroo um,lar to the Fab 
pornon ofanubody mdecuk 

NOTE 

Adjuvankare lmmummubnk that 
rn-se the mmunererpome by thwr 
rnAamma@IydctiM Theyalsoprolong 
mntact wim the nrrmunogen by actw 
as a depot ofaMgen deposmon 

Acqurred!mmUnw can be d # W  rnm 
rwobrow'categoner 

HlnncfoI, or c 4 t h &  mpr"lss 
- Pnmary responss u ahhays IgM 
- 5- mpome b a result of 

rraype or daa swrtchrng and resub 
nr rymhesa of@G and/or OF 
nmrlnmrlrrtmn 

F. T-H mpton UCR) a d  as antigenspecific receptors, allow~ng T cells to 
funct~gn tn cell-medtated responses They do not recognnze anttgen 
alone, but only In the conten of MHC molecules. 

1 Their expresston a rnterwoven wlth T-cell maturation In the thymus 
In the thymus. T cells mature and under- mttrve or nwatwe selec 
tlon NBgatlve selectlm deletes autoreactrve cellr T cellr develop 
tmmunologlc rpacdloty In a manner rtmllar to  that employed by 0 
cells, that k, they use genetjc recnnbrnat~on among vanable, jolnlng. 
and dtverrtty genes to  achlew their ~mmunologrc repertotre The 
gene pools are different than thonc for Bsell (and antibody) diversity, 
but the processes are very stmllar 

G. B p s  of Immune n r p o m .  Immune responses usually Involve rome 
level of lnflammatton and are an acqutred or adaptwe response of the 
body An extracellular vacctne or pathogen will stimulate a humoral 
response, where- an lntracellular pathogen will stmulate both h u m a l  
and cell-medlated responses 

1. lnfcmon at a tksue rite u v v r  Inflammation. which enhancer ant? 
gen dalwwy by fo l l~ular dendrltlc cells and macrophags to lympho. # 
cytes tn nearby secondary lymphold organ3 and racrvlk clrcuiatlng 
phagocytes and NK cellr t o  attempt to  resolve the lnfect~on 
Mlvst ion and clonal upanson of ant~gen-speclflc IymphDcytcr m the 
secondary organ requtrer revera1 dayr to  generate a large number of 
etfec*or lymphocytes and same memory lymphocytes The effector 
l y m m e s  then circulate through the blood and entavame at ske 
of Infectton due to  upregulatbon of adhesin moleculer on endathel~al 
-11s and I w l l y  prduced cytoklnes (IL-8) 

2 numoral immune rerpoms are generated agaimt mmt antigens and 
require the xvet lon of ant~body by plasma celk (activated B celk) m 
ra%wnse to aspeclficlmmunogenlc nlmulur 
a The pnmary lmmune nrponw Is the flrst response to antlgenlc 

exposure During the lnltial lag phase, tartang the fmt 3-5 day, 
no free antibody can be measured Durtng t h ~ r  phase, T helper 
cells and B cells are being act~vated and actwated B cells are d f  
ferentcat~na into ant~bodv-recret~no olarma cells hhe r o p ~ r f l ~  of . - .  . . 
T- and B-cell activation are dlwurred later). Thereafter. an expo- 
nential (log) phare-rise in detectable antibody in the circulation 
occurs 

(1) igM a prlmarlly produced After the flm IgM mponse, clan 
rwltchlng occurs and the level of IgM usually decl~nes. 

e 
.. . 
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NBDE 1: MICROBIOLOGY 

Matha on a lpoofic molecule. Iwortant factors m tolerance mndw- 
tm indud.: 

CLINICAL CORRELATE a T h e m  d anticen * 
FwuenUy admmn- low ~QSS of b. ~d~ 
an- may be the reason that r Uwapofthandp(nn 
w n  mnspbnts (es. liier)s&td d o s p a 4 o f ~  

2. Inmum suppmsrion a dcarlbad as the a t lve  immunol~glc unre- 
(pDnsvener rerufting fromrnteractton of mmal  calk wlth a sup 
prewar cell populatm or #phy$cal or chemicai agent rnteradtom 
wnh the !mmune system 
a S u p p ~ m ~  by CD8+ cells. There celk a* the Cnctlonr of T- 

helper cells ( C D a  6 lymphocytes, and -or macmphager 
b Phyriul Immune mp#wwlm 

) X-ny and ularvmletndiiiion ran r w s  immune relpDmes 
by the elnmmetfon of iymphcqtes B cells ere mwe ~ s L v e  to 
radtatlon than are T cells Bone marrow and lymphad ttswr 
are espeoaily rendtve 

) Surgical h e n t i o n  ran be utillrpd by the n m o ~ l  of lym- 
photd t w w  wm as me thymus spleen. and lymph d e s  

(3) Chrnkaf .gents can succenfully ruPpRKI Immune r m m s  
ConkosUlrolds can cause perpheral blood lympho$mia. 
lnhlbn RNA snd DNAlgnthests, deecsre maaophq)e reswes 

CLINICAL C O I ~ E L A T E  as, decrease monome c h e m W ,  and dtoeae lgG rayrow 

A S ~ U ~ C O N ~ ~ ~ ~ C ~ O ~ I - p  a Purine or pyhrudina analogs (e.g., azathopnnd lnhlbft 

w s % m s a p p a n n a r c ~ n ~  lgG r e w r e  F o l ~  acid antsponbb vltqrfere wlth DNA and 
Rlclmence of CMV,n- n &me proteln rynthcrlr m lymphocytes AlLykth%g apentr k g  . 
-mmreop lPn t r i r aw 
QlneofnrabnMy 

&horpham~de) reduce the number of f y m  I" the 

r p h n  

I CELWIAR INTERACTIONS IN IMMUNE RESPOMSES 

1 A Am@m pmcssdq. The mechanim whereby antigen is InternaIPwd and 
reoxpnrwd en the anugen-presenting cell (AfU membrane anouted 
with MHC das I or clan II mdeculas Ir called antigen -kg. lime 
are* reparate r o w  that dhctate with wh& MHC mdecuk t h 8 w  
we Will srscuate. 

1. The excgemm rcute of anngen procerrmg occurs when a cell takes 
in fonfgn antigen by phagocytaslr or pinocyiosfr The antigen !r 
engulf? and Is found In endoromer inrlds the celir Proleoiyt~c 
etuymer d m  the antwen #"to small p w  fragmmtr. The ="do- 
r o w  fuse with exaytlc vestdes that bear class ll mokcules on the 
tnterfw of thew membranes and the peptad* ep- then bmd m 
the antwn-bmd~ng groove of the dil.r II MHC The e n d m  then 



6 trawls to the callular membrane and ~UMS vvnh h c  atambcam. 
-by urprerringthe MHC-m@de on the wrface d the  d. 

2. Mny a&+a are synthedrd w M M a  cell Exampha aioiruch anti- 
m nduda tumor anti$tM a d  drat protekrr. Them proteins a n  
PrdcerM by the mdrrg.nao mu€a for m lgsn  processing T W  
!XOWM are ~ I Z e d  in the c~Io&tn of the Foii. end some are 
broken down ~mo p p t ~ d s  frawmb. They are transported to the 
lumen of the enduplmk tetiwlwn through tba TAP peWe ~MM- 

pomrcom~&vvhsredayaaixlacevAthdasIUHC~odrmkr.The 
MHC Cp.pride compkx is VaNporbd WWqh the GDlgi to the cell 
.wfP(s. 

B . l l b a T 9 1 l ~ . a d l l r M g ~ ~ n t i p n  

1. The Ta(l recepto~ n antiga, @itope) sped& it bin& to the eel- 
tow lanad h r gmar  k the spwopriaq das I a( 11 MHC mol& 
onthewrbccofth9AF-2 

2 TheTUIhnotxdvllongpllhYUltothc@3nrcl&,andmeyr- 
rnent of the TCR by antlgen stlmuhta CD3to trmmtt biochemical 
$&at6 hrto the Interlor of the uK W w L I I C M  to & 
&r the T cell. When peptides a n  pmsnt6dk W a t t o n  with MHC 
molecules, the antlgen-binding regton of the TCR recognizes 
processed peptlde tn arsoctatlon +ith the M K  molecule. 

@ Addmonally, the C M  molecule blndr te a d m M M  regqon d the 
MHC molecule CD8 molacukr can bind to CIS I MHC, whde CD4 
rnoleculer cannot me msd fw CW to bind to MHC I1 and a 8  to 
bind to MHC I explains why helper cek (CMf) rerpand to procwed 
B n ( : M  ~ ~ W ~ l l t a d  with das 11. whereas cytotoxlc T cells (CD8+) 
rcsp(nd to antipenr m i s t e d  with <leu I MHC molecules 

C. The T c&APC i n M d M .  We have already d~xuaed the phyitcal inter- 
actson of the TCR wlth the MHC class I or class I1 peptade complex. 
W e r .  for the T cell to become edaated. other molRUler on tha Foil 
surface of the T cell and A K  must rllteract These accermry rndecula 
are ~~IIectlveIy known as adherlnr and further strengthan the tntevac- 
tlon between the T lymphocyte and the anttgen-praoenting cell 

D. hu inmentr  for smvatia d wbWmk T dkw. %T-Wmr celb 
can IX fully act~vatd by the T &-AK inter-n, qmtodc T ce~k can- 
not. Thn k prtmariiy b w r e  t h m  rdb do mt secrete enough 11-2 to 

sumrt  thew own growth. For ths reem TC ragu~re activated mi cella 
to supply the I M  that they need. While the tumor. graft, or vlrany 
Infected ceU -If ls able to Wrpply the Tc wnh pptfde asscdsted with 
M n c  clla I ndw~les, s n t i ~ ~ y ~ ~ r t g  celk musi ba able to take up 
xnro of the WuMe an tip^ and p m  this antlgsn to helm T cells. 
The helper 1 cells & then suppfy the 11-2, which ls rreedld by the Tc 

- kfore i t w i l t d ~ ~ n p  imo a ~UIIY f-1 S ~ M O X ~  T cell. 

t ,t W r n I C A t  



NBDE 1 : Mrcaow~o~v 

lniMaMm 
11-I-+ . S 6 m u k x  Mher c& to pmllier- 

aa. w t e ,  arxl&moQx . ~tnwla~es n-~smenon 
Fm%wClfeverindudne, 

11.2 -, v hducd by &ted T cells . sumulares T d s  (hem cym- 
WandnaMkrflwcdk) 

r Sbmulat@ B ceh 
W +  SenetedbyamvatedTcelIs 

Sbmubfer bone marrow stem 
celh 

ILd -, . se3eml by achraml he& 
&and man cells 
Sumulatu B ceUs . Incraaser lgC and lgE 

b5-1 . Senetedbyadvatedhelpw 
celk . RamoxBdJp-  . l!waam&Aardnweeres 
Nn&6 Of-hRr 

E R . q u i n a m b f c r ~ n u o n o f B ~  

1 Wtmn Bcek wetnggerrd to make antibody they requlre the hterac- 

tlMl of nafive ( u n p r d )  antigen with their antlgsn recaptor 
(Mnt*w I m ~ i o b u l i n )  Howaver, for class swkh~ng to occur, 
activated T &k mwtrupply nemary Th2 Qtokinar, tncludang 114, 

I IL-5, Mi IL-IV B &k sho need mme IL-2, whlch may be supplied by 
aThl cell. 

2. SBma anhgens, notably wlyracchartder. can simulate B celk mthout 
the need for T n l t  help These antigens are rald to be Yhymtu mnd, 
pmdept? The antibodies made In such ~yunna am @M only; aka, 
no immunologic memory s Induced Thts Is due to the fact that 
helper T nlls do not nrpond to wlynacchandes bccawe they cannot 
be wesented in MHC It 

3. ProtDnant!gem are -thymus depend*" Immunagi~buliwmade to 

thymudependent antigens wlll indude all d m  of immuogtobu- 
t h  rince darr rwitchw will occur In these reswnra due to the aer- 

F CWllnm Cytdrtne s a term used to todewtiha a collection of pr- 
th& regulate immunoiogtc and inflbmmatory response to Injury. 
LywhokkW are cytobnes produced by lymphocytes MnnoWnu are 
5- pmduced monocym or macropham. C~takvlasrpw(fKally 
rapdulatarevoruea to antigen in remai ways lndudlng the ngulation 
of d l  gmwth and the control of dldlmtiation of ~mmunologlc calls. 
Cytddcw aka madlate Intercellular signailng that cent& &atron or 
suppression of Immune cells Normally, resting cells do not secrete 
@lanes, cells must be stimulatad to pmduce them Cytoklntr have 
both eu tew i~o fMW (I e., exem a h i  etfact on the lum cell that 
prodm the W i n e )  andor -rn .thcb (exem an affea wer a 
dMam up011 other cells). CytoMher aretypically very potent agMm that 
can act m their target cefk at very low concentrations. Alm, a W l e  
Qtokine can have mult~pie funct~ons and many W n e s  have similar 
effectl Cvtokw~er ohen tntluence the tmtherh of other Moktnar, lead 
ing to uKadeswnh both w t l v e  and negatlve regulatorymphanians. 

COMPLEMENT AND INFLWMATION 

lnflammat~on is an integral part ofall smmune *ma Om of the major 
mrhsnirns for m(t*tmng tnflarnmatlon a m d b n  of the complement car 
Me, which also padwe$ ponsrful owrum. chemoanr&ntr. and ana- 
phylatoxins and can dn+ mediate kdlmp thmvgh cell lyk. 

A Compbmsnt H~domliy, complement war the t e n  used to describe the 
actwlty m rerum whlch, when combined with rpeoflc antibody, would 
cause bactenal lyw* hp lemem k k m  to be a ryrtem of p m  
tehr that lntwact to pky  s role in hvmornl immunlty and inflammation 

KAPLAN MEDICAL 



u n t p l w m i r a c w n p t a x g r o w p o f p e ~ ~ ~ ~ ~ ~ ~  
b i o o d & l d t l r r u r ~ ~ b ~ ~ ~ ~ L . ~ t " a t e .  
rldfwphsga/bph.fteranubodyerhrrWn(Dconynnnt)andsn 
pantcipate directly m kIIImg ~omc d k  and nrivoag.n)rmr. HaaUy, pep 
tlde fragmmb from the ennplrment p W w  m regula* lnflamma. 
tmn. 

1. e n m n  &*ion. Thsre am Wmplmways of complement a& 
vation, the dedcd Dahwr and the h.nrshrc #&way. The end 
rsru~ofeitherp~mwnlathctormstronofaawdrwmr*eon- 
p k f M I 4 . w h n f , u . U p w u b t o ~ ~ ~ t h e t ~ a ~ o m l o t l c  
lyris of celk 
a. Tha d.ltiul P.044 k the nwin anthdydireded mechan~m 

for m m p l e n w m t ~ Q P .  It kthp nort r@d ard eff(dent pth- 
way. 

(1) Compbnunt rewp~incr sntlpda-amlbedy complexes. The 
amtlb+rkrrakWwl9u. butlgMlrnwrrefficmtthan = ,  

wwkzes bmd to C1, which then K I ~ v a r r  
iklrqiupgh. 

a Ih.- p d m a y  af c o m p k m  mcuvatbn m u n  as a 
nrdtofl#edir@ direaty to the surface of an mnfebus organism 

" lbb -9 k slow and l b  effictem than the classic pathway 9 .' (1) The a4tsmhve pathway prlmarlly recognizes baaerla and 
depends upon the lnteractton of a small amount of preformed 
O b  wth protectwe surfaces 

(2) k a Important to remember that both pathwayr lead to iyrtr by 
the termlnsl complement componena (C8 and C9), however, 
thy are lnnlated by different complement componentr 

2 Clad, pathway The reacttan accw ~n the followtng order Clq. Clr, 
Cls. U, a, and O Each component of the class8r pathway has 
unsque baoiaguc fuxtlonr 

3. Mrm& palhww There are sewdl key commpamnts of the an* 
nattw complement pathway 
a. There are m a l  inltiatorsof the altamatiw pnhway. 

(1) L~popol~sacchar~der. the call wall eemoonents of Gram- 
negative bscter1a 

R) Bactsnal a d  plunpolyurchariW 
0) cell membrane mnnnuum 
(4) Wnwresated I s4  lgG. IsE, and lgM 
(5) Cobra u ~ m  f M w  
(6) Endotoximthai canpluwlth FaQor B toform Q convemse 

4. Th. momkam atack mpk h formed horn the ~ ~ l m  
am~gBC6.U.CBande9.nlearnu)~ofceIk 

- 5 .  lhn pmdwb &%he complement Eawder hare w r a l  Mwc m*r 

@ inoludieg vir8l mu0ralizat1on. Iysls of infected cells, and direct 
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CLfNlCAL CORRELATE 

-heonprsmentcmwms* 
m a ~ t r * ~ " ~  

IN A NUTSHELL 

The ~nRamtMmrV ,-xcms can be rm. 
@byhl&rue&mwelhatr& 
k e n ~ n e  acgwbon or by mast cell 

mreracfmHnrnrpeot*-mrsleg. 
o a R  csaR)onn*c?Wasm~mem- 
aa*   lea^ wm dl-bound 

pathogen lyh. Complement activation u n  also mediate immune 
. d k n n a i h e f o a & e o f a n t q a n m m ~ w h h a y t e u r r -  

B. is a pnhdogic state hitially rhar&l.d by p.ln. nb 
MI. heat, and d n n g .  Th+se feebres of lnflunmtlon am &e to v, 
ntlar prmeabrlky changes leading to an I n m m  bf tmkxpa wb 
marlly neutroph,lr and macrophagor, although small nmbcn of 
eorinophlk and barophtls can alsc be found Lymphcqtes on alro entu 
rltns of hflammation, where the release of cytoklna on enham the 
8nffammatory respense. A variety of compounds or chemlcalr can el~cit 
inflrmmatory respmrer. and a vane@ of chernotactlc facton are r w n -  
sble for the mlgnnon of csllrto s k  of lnflammat8on 

1 V d v e  and snwoth mud. conNMDn 
a. Hisarnkr 

(1) HManne w stored a5 granules I" mast cells, bsrophlh, and 
platdek, w~th hlghsr concentrattons found In the mntest~ne, 
lung, andskm. 

(2) Hbunntnl s released fmm mast cells when antigen co- 
IgE bound pn the mast cell n may a l ~  be released by &i- 

munologic ma*lantsms, eg., trauma w cold 
O) Hlstamine Interacts with target-cell receptors 1.11. HZ and H3. a 

Hi  causes contractton of smooth muxla. lncrearn vascular 
pcrmesblllty, and elevate ~ntranliular cydlc GMP. 4-2 ~ncrear- 
em gastric acid secretion. respnratory mucrn prcductlon, and 
imraceilular qclk AMP. H3 s found in ths central nervous ryr 
tern mdfunctrcns in the negative feedback inhlbttlon of hlsta- 
mlne &ase and synthesis 

(4) Hlstamine can be Isolated from ~nflarnmatory sttes in early 
inflamrnatlon. but I% mncentratlon dwmdW WIWn m hour. 

b. h r x h i i  uM d u c t %  Amchldonlc acid a derivld frwn cell 
mcmbme phwpholipds, following mnvenor, from i lnole~ ac~d 
it k degradrdvia two pathway, the cyc looxyge~~ pathway and 

the I'pomi1~ may 
(1) The ryrboxypmase pathway converts arachidonlc acid to 

PrmtBOlandin PGG, PCG, is m m t c d  to %Ha wMch is uln- 

Prosaptendins (PGF* KEz. ffikl, and PmnacWHn (C%lz) 
(2) The lip-naze pathwsy pmdwes the Mmoim mdud- 

ing LTG LTDg. and LTE4 whkh are collutlvely known as the 
rbnurrPrting substanre of anaphylaxis. 

r Pletektrrtivating fa- (PA0 Is derived from cell membrane 
hpid and Is wnthestzed by bawhlh, neulmph~h, monocyta, aM 
eplmcltum 
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-. Q ( l l ~ a c t l v l f ~ ~ b y L ( X $ t l ~ t h e ~ o f p l ~ p r a n  
ulo oonrtltMntr ~ p j W e k t o d u m p .  

(3) PAP 1k9 Ina&s the rdhrrivc@w.% of nwtmph~lr for 
wbtwcilrn. 

thlnsdnlgr. * 

tt%mot&kkdm 
s. ~&I&IIU chommm hcta.. There are sia + e w t m w I  

-factors, Including hktmim. CrrNlWl G R R ~ E ~ A T E  
6. k m f h P h U - W . T h a n s r a r B m -  ' 

t d c + a a w  Mr Wmryro lak# lg ra l~~ tos is+o f^  
InRI.nMth. 7hey nkhdeden-1 and I L 6  

3. f h a r m t & m m  

+kobqs*rk 
' , diuiiian In the stwage and mlhua d &her v- 

med8toh. @ . ' i - b am em$uaau&t that modulates tryptase act~v~ty. 
-theMjorpmtelnof human lung mastelk, can actlvae 
Qt(ked*intAssbrrroof haparin. It sdncd~n mast cell gran- 
ules In with hiwtdne 

b Qandroltra wHma are structural molwulet that function as 
Mnding s b  for o h  d i n o n  wlthln mast e l k  

5. TO& ~xlgur ~ l o * a ~ a  rre m m  compwndr t h a  funct~on 
knllng micrWr#mloras end In the activation of nautroph~lr, 
.oMapMIS md Ruadlr. T h y  inclvde ungle oxygen wperoxtde 
nkn bydmprn wexidc & hydm?.yl r d i h  

6. Khhs ere Ca, fibrln-qllii pephder) fwmed from prr 
Wmnlnthrpkrrarr 
a. Wrtr Uc lablte pfeteinr with phyrlologtr effects rlmilar to htsta- 

tnw. 
b. -8 nulatinln, fwutbm as a varodtlsmr by Inrrdng 

cnpli?myparmt.biity and pmduring erythema and edema ii alu, 
smmh m w e  m~tlscbon 



HIV and AIDS 

Wind immunod&flr*ncy. mul red immunodeftctency syndrome Is 
the deftnw infectmu d l n m  of our generauon AIM tr uammmed by 

3 fontactwith b M  or ether body fluids Of an ~nkcted lndlvidual - 
I. Uuuclvm agent. AIDS is caused by the human immunodeficiency 

v&w (Hl\r). which Is a 7 belonqlns to the Lentbvtrus - - 
family The RNA mre IS surrounded by a tlpld envelope that Is derived 
from the hort plasma membrane The viral membrane contalnr a 
transmembrane p r o t e l n , T h r r  protern Is commonly detected ~n 

analysis as two fragmen- The core 
pmtelns include pro- 
teins deslgnatedp18 and p24 

2 Ri* grmips for HIV infection ~nclude homosexual males, Intravenous 
drug aburen, children born to lnfeaed mothers, sexual parurerr of 
people m hlgh risk groups, and reclptank of ~nfpcted blood pmdunr 
or recretlonr The latter nsk is now m!n~mal gtven the excellent meth- 
ods of weening blccd prcducts for potential conmtnation 

3 Mmchanlsm d tmnmissian. Modes of tranuntwn of HIV include 
needle contamrnnlon among drug abwm sexual c~ntac~ and expo- 
sure to blood durlnq the blnh process 

4. Madmnii of hfadka. AIM is charaaerked by a pmfovnd lolr d 
C W  T sl*. The v i m  binds m the C M  mokcuk on the T cell via 
gplm. In addltiDn to T ce% H N o n  also infect other a+ celk such 
as macroph.gnand arvoryter In the brain Havlng emered into the 
cell, the RNA n nvol3e transcribed and integrated w~thin the host 
DNA EIlpoYlre of the T cell to KfivatlmJ sttmull such a q t o k l n a  w 
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I NBDE 1: MICROBIOLOGY 

NOTE 

The lmr of an+ &!s mrM lead me fo 
anwdpteadefintmklpercellacbnty 
wth redundmWrynffieq but ma 
mymoma mephwnstharpnr- 
dom~me B e. fm, n m ,  and 
mymaactws) rn PI€5epfRn(rdrecwc 

antigens -Its m activation of the wrur by StlmuiatIng tranxription 
of h H y  amadd a- Once aCtivaM, the wur repitcater within 
the mil. Extensiveviral bu&J~ng can lead to death of the Tcell in con. 
trast to the T cell, the macrophage a more nrinant to death from 
viral k l fMn and 8ppearsto m a s  an IrnpOMni viral resewoir. 

Whr -uenra of mv 1- 
a. T rdlr A central conrequenca of tnfKhan with WV k a Imr of 

CD4* helpw T cells However, tn addition to a k s  of (D4+ T cell& 
m a s k b a d w r e a r a i n t h e ~ s e o f T S R r t o B n ~ a n d a n  
impaired productbn of W i n e 5  swh as 1L-2 and IFN- 

b. B mlh. AIthwgh patlents w& early HN infeclion a p w r  to have 
~ o l ~ l o n a l  aCtlvailon of B cells with cirwlatiw immune mm~iexes 
in the~r plasma, they stead~iy lop the ab~ l i i t o  mount an effKtpre 
ambody response to new antlgwn. 

c. Me(raph.g.8. H N  w enter the macrophage through blndlng of 
gpl2O to CD4 and a second membrane receptor, CCRS la 
chemoktne receptor). Both ctrculatrng monocytes and 
-phages sewe as a mewar  forthe Y~NS 

Nmml W r y  of HW In- TheCmrers fa D l  Control (EW 
has pmpored four citnlcal wbgmwfor A I O S i  mdivduak 
a. Crwp I. Th. gmup of indwidualr s chzxacterized by an S h e  

mfeclion. After the initld lnfemon, the pataent may dNciop a I ~ndromo nrambliw inteRiDur mononucbmis char-tzed by 
a 

rash, sore throat, few or Ncn awptlc manlngltw 
b. Gmup Ii. This group of 1RdivdueIs s characterlaed by asympto 

matic infectton' The drresse becanes clinically latent and can 
remain xr for 7-10 yean . 

r Gmvp Ill. This group is chnaaerized by pcrststent generalized 
lymp+adenopatfy together with fwec rash,'& frtlguo. AIM- 
n l d  cornpie <- npreen- a mnrpacific ctustu of slgns 
and symptoms of AID$ that is hot accnnpaied by a decrease in 
C W  calls A diagnosiJ ef early ARC a ma& if the Muldual has 
M e  or tw of the fallowtngnmptwns W g w ,  fever, welght Ikm 
pe-Istent skin rash wal hafry luukoplakia, herpes simplex, and 
oral thrush. AchncM1 ARC w dshnn~ncd if the individual has two 
or more of mere symptoms 

d. Gmup IV. Thn group a charamrlzed by generalized daease. 
Including nwrdogr opporrunlrte inlKtlom aml viwdsry n- 
plasms. Uhmahly, the h s e  prwrener to the breakdown of 
the tmmune ryrtem with full-blown AIDS &v~.boriqd by the 
development of secondary tumors and numerous owrtunmic 
~nfenlonr 
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HIV AND AIDS 

!ntraccllulare and M. tdb%rcufps&). and viruses le g , 
W ! # n n s  ICMVL herpes rlmpla. and varicella zOIta) 

CP) CUltnl  nsnmu, wtem (CAI9 involvatnnt a a common fab 
tun of AIDS W). It can rerun enhw from direct lnkctlon of 
the t4fS t)y the virus w fromopDomnistK inMEt[ons (e g , tox- 

fewding vim1 repiiotlon and preventlng opponuntnic infection 

. Dmemrwted mfemm 


