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NOTES ON MANUSCRIPTS

Original research articles, review-type papers and case reports will

be considered for publication in the tsulletin of Chiang Mai Associated

Medical Sciences. Ali manuscripts must be original and should have prefer-

.ably not been previously submitted to any other publication' Preference is

given ro material which is of general interest to medical practitioners and

research workers in clinical medicine.

Manuscripts must be as concise as possible and should be typed in

English with double line spacing. They should be forwarded to the editor,

Bulletin of Chiang Mai Associated Medical Sciences, Faculty of Associated

Medical Sciences Froject, Chiang Mai University, Chiang Mai, Thaiiand' The

title should be limired ro a maximum of l0 words ilnd the article broken up

with suitable subritles. Black and white phorographs may also be submitted

and under special  c ircumstances, colour may be accepted'

All accepted manuscriprs are subject to copy editing' 20 reprints

are returned to the author with free of charge.

Manuscripts should be arranged in this form :

An abstract of not mole lhan 100 u'ords cCIntaining a brief outline

of the paper must accornpany the manuscript.

Introduction

Materials and Methods.

Results of Experiment.

Discussion and comment.

Ref'erences.
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plernen{ fixation test 't1 serum $eifl".l
o  q t l  ^

flrNt:nilt Lurnfl agglutlnatron $0.1[?Jql

td o n ltfl r $ a r u n r'lfi I ar I fi '1"'l t { 1 i,t 1 0.t a n t i sh e e p
. c d 9 t q 4 q

i  h6s6fr, 's!p tl l f l i tnnuotj f l0il1 11,{ | 1s22
f , !  .  ! \  \ l trl4sygv tl) lErtlunr:unet agglutiriation flot

sensitized sheep cetls lnr serum flo.:
d o d r d . A

ftull l g in lilluta n1,{ o us t seruln q 1 u'l u1 u"lell,l'
1 4  |  '  q ,

1run,"trrnnt lv unsensitized sheep ccll
v e  q  a l  .  l 1 ' ,

[ne  aF.g lu t rna te  Lq  luu  1940 waa ler \z '
u  A  d  u q

fi itn 9t r,l:.J fl a{sii li 9't$ fl .t serum tluut0 EJ']n u' tu
I

w r l  A  c l  f  I

tt lJ' l :J11[tJu rneurnfitoro arinfltrs tf l lJ?ilJ?1
lJ

H ' r c ' q

serui l t  uaidt?:JtT.Ju;0s?B [un1:tnn aggtur-
d d'1J1aitot gajt:Jfl[nflollf] i3jo"0tlngflu anUl'

shec'p red cell 
-16tlnnt"ui',i, {z) [Lnv\fi

q '  d  |  .

tieflrlfirilu"jr agglutination activating

^ H t t

factor unilfi on'J1rJ:ou (thermostable): [tns

olrrllu globulin fracti,rn so,l setrtlin
g

t  ' 4  r a  q  o  d' [etgInruntt:ifl iJllurnil sedinnentatiotl ' rete

Vol. 8 No. I

January f975

ttnsli lnrrut:n[LUnoonsln serum'tfiterui$
, d A

absorb et?rJrtuqrnoer[rn,]lJoirrny lrqiu$r1filfi
I  V  l A  I  q  q t a a  u f

11 01\ X'lTli{'l?'l i,XJ ?J n fl{il 1 tilnli [f 'JU Xfl Ll tTn

rheumatoid arrhriris r1^l11cili:rfralldoiir

[6 :J0

fl r ge+ Rose ua"fl[us(3) tfir,'ru
1 o'  a -  Xa q

:-JT1nnilt?iltr:j-jtfl i l?nuuCIn [x{ serum goi

.u,,l l , rhcuniatoic arrhriris lusolsfir ir

complernent fixation test 6{1y1-1 Rickett-

sial pox ori unisrndrrilSrrttffflun-! serum
A  *  c  A  . (  r , ^ , .  . .  r  , : .  , :  &  t
o-u 1 ttornml "diff'erential titer" $-ulflEJ

lfiifunr:lrurrqrnsii,i:s1,i'jrr agglutination

rirer' toi' serum fidrn-u unsensitzed

sheep' cett. n-rL titer fi,ritn-u sensirizedi,'

sheep cell [fl'11l]J'jiai1fi differential titer.:
-  

a  r  %  t  I  q  t ' e  C t

1:16 1iT0?Jlnn?1U$n'l n'tu[Uruiln13[1J,U:;
a

serum $0Jflu?rlJ1Q1n rheumatoid arthriti i 'r:

li,
, , . ' : ;

s'n'Ep cELr. o."":;'HHff:L."Jff":::'*" DErECrroN

By

. Lukkhana Wongsugurrr, B.Se. (Vfga. Tech')

Netr Suwanknrgtrasn' B'Sc' (u*a' Tectr')' Cert' rmrrr' **

I(amPol Panas*arnPol, M'D' **

c  c , r  U e c e u  .  A  t a  ^ - ^ * * ^ ^ ^ a n ^ l  a n n l r r + i r '

lufltJilneu tfli lt ' ldJlnflq1nnl:vl1 com- ufoil:i l lal$0.] Streptococcal agglutinins '

* 
Lcose-Icaf ,booklet ofl Innrnunological

Switzer land, May 1970.
* *  ^  ^  a f ""- Deparnrent of Microbiology', Faculty

techniques; '  WHO l2l  l  Geneva .

of Medicin 'b,  Chiang i la i  Uni lersi ty.
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fi r son Sulkin rrncnils (a) tfi:ifl
.  r  a c

' d'rur{nn117r']fl"}?J?5soi Rose wu'il active

. rheumatoid arthritis fi diff.r*nria! titer
I  r  u  V  a  o  q r  . , a a i

nln?' l  1:16 et iuua. ly l l  t1/ t [EJnn1nf lui lnq' ] fJ
d  - .  I  r

lJ titer qirn"jr 1:1 6 lil t6

;' ' Pike lln3fln{U (6) ?{ili1 degree s'l

agg lutin a tion 6un'l nr rrurr"r.rr.iun o.: ant i -

" sh,eep cell rrns?iu"jl factor fiolih.r rheu-

matoid artbritis serum nrrur:nrfillifi
d  . ^  d l  d  l ,-25u Vl?fl 5u [Uut?n1il114 5 tf lol{ lelg

,  r ,  I  z - r  q v A  ^  H  t

t l ter l i lnf lnJ \  / /  [ f l ' ]  lux0 ractor u?1

- rheumatoid factor

,'. ritvt:"unr.-vrerneun:v.rrlrflunr:finurif,
+ a V ^

SCAT lflnuEriEJil1.nu1iln$ilnq'lnofrlg anti-

sheep cell seruln toJ

xflnttav?Tn1T
q

Alsever 's solut ion:

Sodium citfate B.o "

Lt t i l c  ac lo  0 .552 , ,

'sodium chloride 4.2 "

Dist.water up to r frfl: -

n:oi fr?U Seirz f i l ter,  pH 6.1

_
Borate-succinate buflered Saline:

t:: a, .

6l:nuals A : Succinic. acid s.o n:ir/fier:

.  f l lTn3f l1 t t  B:  Na2B + O4.  to  HzO
.  v  t ^

19.0 'n :?J/  nf" lT

Vol. 8 No. I

ufi:Jnr:nvnl€i B 'lrjlunirnsnru .A
&  ,  -  v 9  Y

qunTsi lJu;u p l i  L f t  .7 .5 ' l9ru; : i1a lTT. l

?tilerfilfi ttn"rnynru Sodiurn cirloridc nJ
!l r0 H *. , , u /
tu t1.{ 0ut ler ufl' lF.t01'l:,rt1J}JiJ% 5.6 n:N/

nftT

Sheep Red Blood Cell:

[o:y Sheep red blood cell i l1tfitl

\ishu Alsever's solution t?1fil?J1?ir
d  l 1 e  d ' {

[nL L?%lu 1 f i i ln luvl  4 u txn' ]u1 sneep rco
6 ] v  V  Y  e  , .  U

bioocj  ce l l  i l1 [Tato. jn lJFt? i r  sa l rne 3 nT. ]

lnir centrifuge z,oo0 :ol/urfirflut'ln1 5
d  U  o  

. i r

u"l?l ttn'tltt )neep red blood cell :lttir

so'/ soution et"ru Borate-succinatc buff'er
d  q r "

itrialgntutu absorption of sera $av, z/"

solution lfreirm-il sensitization

Amboceptor:

Anti sheep red blood cell is,r?aru

te.t lalunr:#sr tol Sheep red blood cell

trirvrr,rrm:r.u,6ondrs.ttur,s $o ln:eEi re i nr rnunized
' E

'  |  ?  , ,  r  e

xun:ufl 1EJfl ?'j.t an i I oody d.l1A0 ltn ft q1y fi ea?t

blood cellserurn

ei'i l l Borate-succi-

blood ritrurrtsn serum
d

[n1j anti- shecp red
q v d' 1 ' t 4  L t ? n 1 l B n  d r l u l e

Late buffer fl 'lilq'I'c$fl ,rr

R.treumatoid serum:

uffu serum nut{frr:i"irur:"unr:inur
- i f  A  q  r \ r r 6 j  y  d  e i  o  ^  d l-?1t?.1?\Uilil1nun?[sEJ.] [fiu tr lufliuuyl 4 C tuu

I

r?n1 1 fl l j f l11tfi:0u11,|n't11.t tto31.r1 serum
A " ^ o ]  d .

i l ' t  Inacttvate ?1 b6 U tl ju[?n1 B0 il ln
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ria un r n r :vrer n0!yr n fl TvJ

FositivE control seiunt 0.1 ml. rfro
.  i  

"  u . u a
Utidt lu tcc i  { . : t f  "LJ" :  J , t -20 L Utrut  absorb

J

tt ' i l i,n3si1r,rtr{) tl,\cd]n1iflflfio1jflisiil

?5f l17

Absorpt ion oi"  Scr l :
q r

[oi o.o ml. Eo/ Sheep reci blor:C

cel i  ni  0.1 ml.  unci iured inact ivated
o $ l  r d l d q

serunl x{'t llj lilcubate fiJl,it.lo1 60 ul1t [u

s7 C rvarer uartr udluilf ir l i lu cold room
d l A o d l ;

4u [Ul,{t?nl 60 1.tT1l Ululuu,/t relftgcrated

centri tuge a'C 2,000 sau/utfr t f iuirnr

s illfi r,ff1 Supen:alant qe'ifi diiution l:4

t?\jO1.{ llJlnqld01]

Titration of arnboceptor; (Anti sheep

red blood ceit rabbit serum)

Dilutc arnbocepror rf lu serial di l '

ution giu Borate-succinate buffer [131"?

rer=il zri sheep red blood cells urhl

incubate tu water bath 37'C rfluirnr
d  e  d  T e q  e  d  4  r

60 u111 ttn?!i l lJ t? [ufl[ i lutl Jofl ' tutJf, hem-
il

r v l a

f i  gglutlnatlon ?u1.Jgr1'{

f ' -  \,gJ

un",rqrn?ilnrrflerf,oLlfi rirer $oJ'

aruboceptor |  :2,56A t?n1 qshl nnn?v{,

si-u.: ditute anrbocepror hdn 4 ryil
qy l f i  t i rcr  l  :10,240

Serrsitization of Sheep red blood.
ceU:

tfrozuo:l 2Xi Sheep red blood cell

n-lJ l:10,240 ditutecl ambocepror dfr

rl?ilrfl:lvirn-l.i un-rx{1'Lil incubare it ll'c

lfiurrnt r u'rIru+ r?nxlirnrrmfldoli sen.

sirized rcd cell Eitxnnnor:r*ufr nry:ryutn.

e vfr .r'liunis r nrmi sru un-rsr'o.:rfr ufi +'c

NOTE: Final dilution ?JBi sensitized red
" -  d  a  v s X

ccll r itq' l?1il"lf lu - 1,/

Titration of, Patient's seruur:

091 L uDes [f io tf l serum ?1unu B

tubes, dilute serum #rjlrl6J inacrivate
d a  r A

?1 30 L 1.t'lu 30 u1n htu titer I;4, l:8,
. 4 9 a

1:16 sun.J 1:812 unl lqt :J 1 /  sensit ized
' ,  \ *  r  r ^  |  v  a

snccp rco cetr f l{ tuuTil lqlt[yl.]nilf lJf]?:lJ
k

9 l

TUBg NO I r
Pat ient 's  SCr$tr ] r o.b I o.u
Sensitized sheep red
cel l ,  in rnl . ;l ;i
F'INAL T}}[,UTION: r:ro 
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ruix i#us"rn-u urn"rriihi incubate liff
. e ^  d l  . r f  i  r

4c tuultnr 1B s?[ i l . ]  $. \00lut{n agglu-

t inat ion

. Control :

ur Positive serum control qlil ' lu

':,,,0.3 
rnl. Nttidilfl-:J sensirized red cell

- l  o - *  d l  d / f-, 0 5 'ml. incubare fr 4"C riiurrnr resllilr
t . qglfi POSITIVEo11t  aggtur lnai lon

,:'. .- i

-: ' ur negative serum control siru'lu

, O.5 ml. ttdrutiu sensitized red cell 0.5

ml. incubare fi df c rflurrnt te s'rIili

i lsagglutination qs\f i  NEGATIVE

riaRl:Ylfldou

n t :Ylfld olJl'') fl €lT.J X 39'1 0.:;,1 uos l t l ve tln g

e']fl serum sjoJf,ll^lnfllnlu?xl 50 ?ltl
Y

i l :rn4,, 'to negalive ?1.t1,4?Jql
.  v t l  d "

qin serurn flo{Lllllurlv-l'in1T?'l9lflo:l
. E

nii Rheumuton lfi2n Posirive ,d'ori'.rur
o  \ x v  u

vrflfiounll SCAT 91u?u e5 :1El lfizufln.l
t  v  . X

" gl ' lT1t(r10 Llu
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r a d

dT il unu? a 1 TEt{ P{0n 1TYl0 60 u
I

s'lflil'11ilfl 'r1o!fi r Rheunratold factor

<  o d  ^ ^ .  -  r  
o  o

Lolrl SCA-[' q1n serunt $0Jnil!nq']a1u1x^
, a

boTls (1lnfu1r'llTtnnr)) iltrngzun neg,ative
Y  

'  
t r l  d 6

il JUilel [tfl gqln setum "iJ0']tlu'lU?'lYl'ln1i,?1f'l

doln-il Rheumaton 1fi2n Poriti,n. rrd'r
o  $ '

urilrflflnorn:J scAT q1u'lu s5 Tltl tfl
9 ,

l " i ter 1:16 q.tu?u 12 ?' lu,  1:32 qlu' lu 28

?lu, 1:64 dluxu 24 71t),  1:128 1i1u?11 18

T' lu,  1:256 diUXU 10 T. ' , l l j ,  1 :512 dluni l  2
;

:1U t[fry 1:1,024 'q1u?u 1 Tltl tltef flyla

v t  I

l3uon' l f l11 Rl '  Poslt tve no 1:16

11nn1:6nlJ11j0.:  l {el ler ' t ln l :or,{c(8)
r r  t  e  .  a d o  |  +

lgtgrotl:Jnlrl Luu lelilri l selectlve aosorp-

tion $o{ non-specil' ic factors et"iu Sheep
. d a u d t t t t

red cells qlnnlTttjt..Ell j tYll j i lnU serum n [i l

u  9  t  ^ d

[fl ahiorD (']t'ilol Rose ) runfi'lfitnu'jr
'  e t l  '

sol 1orfrilri lfl ' l i l actir e periplreral rheu-
E

matoid arthr i t is oa posit ive i f$o. l  Rose
c  - '  a c

o3 posit ive [ i lu{ 612 tLnS?510J strepto-

coccus agglut inat ion test (  S\T )  qs

posirive lfiu.: sel r'rn:r1fflfirun negative
. ! '  e  ^ a  

I

uJoilnaflrln?u'tg:Jon Rose itns SAT fisv
a  5 , \ 4 9  |

negat ive f l ' lu  [$1 ' ]41Ti l  L??1 agglut lnat lon

f

f loJ unsensl l . lzed sheep reo cel t  Lglu

human s.ta lfffltfioJqtn Forssntann an'

4
t ibodl '  (  nalura l  amboceptor  I  1J anl t -
a  .  k u  r  A  u  a  A  r

b"ody u'[rutnulfl o'xnL hemagglullnln rr??.r

.e{lu acrive rheumaroid arthri i is raia
u t t  o  d t  qtr i ' i tr :- iulurjgni lrnu sensit ized red cell '

..,*'.
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,1iu,on'.lrfrnrlr'',* selective absorption
d v

ttns nr:ff riu idenrity n-rlri rur,rfi .:rio r beta -

gamma globuiin-complex Tslfl11'lr =ero-

logyltn'r factor rltitrorn natural an:bocep'

tor go,t human serurn ttngqir.in"! hetero'

phile antibody tu Infectious mononu-

cleosis
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ABSTRACA':

The 'detection of Rheumatoid

:{'actor by sheep'red cell agglutination

test (SCAT) was performed in the

negative and positive sera. SCAT

technique'was proposed by the Medi-

Vol. 8 No. I

cal  Research Counci l  in con. i t tnct ion

wirh WFiO as m'rdified at the Inter-

nat ionai Refercnce Cenler for Sero-

logy of Autoimmune Disorders,

Middiesex Flospital Schooi; London.

It lvas found that positive scat

resrrlts lvere obtrined from al[ 95 sera

I'oilowing the positive Rheurniton

test ransing irom the t i ter of  l :1,6

through I :1,024. SCAT also gave

negal ive ' results to the 50 negat ive

sera.

From this study, the SCAI is

sensitive to the Rheumatoid f,actor

in the serum of patients with ilheu-

matoid arthritis wi th the lorvest.
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T{Fjp"A'rrTrs-ASSOCT ATED AN'rrctrN (rlq.a)

urfrr{ lslui#il, rn.r'. (rnnrn"nn',r,,*rd;, h4.T. (ASCp)-

tufl rgos Blumberg rrnunr[srllu
,  j u -  ^  d

noiuir:nn lqrot'luifi urn"l Australia anti-
a  o i q  a u  ogen n;oiif urulfr o"nr*:rjo Au(l ) lsun,-"j r

smsfffin:*trnnoJrff !?n":.l inherited vari-

ations lu beta-tipoproteins floi humarl

serum srnffLi:dlfii:_rnrrlfi rfr eqr (Hood
Yiransrusron,r unrflnrJ ftiier:rqrrrL-jrfr

antigen gfifliuriil:rnglu serurn ?orfr?
c o . !

oofltsiTtn tJr"txtun
4 ^ i _ , i i A t

q lnn 1?FlflU',t lf i  U.]n tt:0iit 910:i.tR_1u

xtn-ril!"jl'fr nxrruniyi-uf :yr,rit Au( I ) n-u
e t l  u  -

zuLr'tlgl?U Leukernia. Down's syndrome

runs hepatiris flrsoe prince lfrefuilrffsrr

serurn hepatitis [[n yaInr,]nnl:rin:greioilr
d r  u  I  A  e  e  €

n n't Ei fl u ljfi u u? 1Li n ? I il d rJl t u5 TUl,{? 1 J hepa.
q

titis riu Au/sg anrigen 6^r:jqs:r-1.{#fiuil
q a l  , t

t:fln$o?t Hepatitis Associated Antigen

(HAA) Antigen rfisrrln:-llfiiufiilmsr"?g
9J

hepatitis il1nn.i1 sol rrnyffririlfi"?fl acute
$

. l - ' f a r a
hepatlt ls tJtnn?1 60/ [s]u:Jil:x.lslTo.jnr:

9',relrr0fi:J t^tfl 11f[-t, ti4 tl't[ltFl0t?B u0 nxliluu J
:l

nyirrfiorirror serum e6sfidx8ei2u liver

disease xJlerrrqlslfitin HAA positive

ri:rrru z,/ n'ru nor*ul control d.svtvt
g o :i 1 u:J : c g r n r fl o J fi 1,1:"$ o r ru i n r rar u'j r lfi zu n

HAA positive i l:yruru 0.1-o.zt

Hea fi lsesr4ul6ue'irfi ri,rlu osenim

e , f l  ,  -  q

zuu':ilrnrj hepatitis Lu:yug acute illness

tiliu"u usinrrur:nn:rsilu'16lu:srr eartry

incubation rr6lg convalescent phases'|fr

q-?r t,lonqrnr1u-J1^:.11filuririru anicteric
J . " ,

hepatiris d.r't:"uner.rornr: riruluffrjru
qt"?u chronic active hepatitis uio cat

riers fl:rq' rjrfi gea :J:rngo'lriiuurnr

.  H  q  e q e

alnnlTgtTtnfi l antlgen u i i l tt i14
a  , - .  -  !  u e

rnofl (Blood Donors) il:rngrrartrqilu'[ft

0.1 t lufitfirfioererfl1f,il"ri: (Volunteer
I

\  |  q  e q l A  a  a  Y
uonors, d?1.ltur.t ti lrnonflu9l1Jlutnoflu1.[

I

M t  4  X -  l  c

fltlflfi.ti l.1 1-2,/ uonqtnuuJv'lu?1:in?1?J
I

^ r  A  v  A A

I t 9] n fl i.J t % R ?J tJ T g t ?',t fl uT o?:t 0 J "/j yt u n fl n o 1 Fl u
I

f t 6 r d 4 i

ori rt11 lunornuulnyfl::t1il! HAA
a

positive' rfil.: 0.00,/ tusotsfi6nf0ofru,f.:

n":-t similar antigen (srtl 1ff*u1uffrj:sa,'rs uruisnfi'lfiufie]rorn1:$0.r1:nriciil:yni:lfl
$

" nrnirrniinr? 1a:ln:aTn'ij Jn:lnr:nruvuroiun.',r,r*ro' ilnri'rardiLrit {1flri
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s e  a  ,  t A  '  ;  d d  a
yl l t f i f lJ i l {  1.47,e [[S1i l t t l iU0l. l , ] ' t f inrf lo:J

X . ' t 5
f,i?'r?J[n u']10 Jft 1-[ 0El lJLru uou : gr,l-i r.r HAA

iufi 1#r60fl n-r Haa fin:rn" lluf,:"1ifiosr

(Recipients) fffrotnr:so.r post-transfu-

sion hepatitis.
r i  u - <  A  -  v i  e

lil o tfl fl n :i i tt n S n fl fl fl Ll tr-l ti'l il U t,r :J'l U 0 ? Ll

post-transfusion lu New York City

nrl.i rfr riruru r nn'ir sol tfi :-r 16oqff fr F{AA-
c 4  s . , A A  .  d

poslilve [!nyflnTEJ[1-Je;i:]ilil aixtlgen UTO
^  &  e  r  - H

anttbod]' trf l l1"i [UTlJll1t' qli lzunC],?. L0J

6.:iff qfr nr rx.f tfl u unsi,iunurun"tn-ry lun i:

fiqgel:'rq routine FIAA lutdannn unit

ilflinnitfiofl (Btrooci Eank) 
!

ufi01fivi1nr:e]r?qfir IIAA lu serum

druru sz qr-rod'l-; 6.:oyoi'iiqslflu .*ruro
F i '

$0.: Donors ilnrilrrer hcpatitis \Llf.l{

::unr:1firfrondru":u 108 TlEr vru'ir Donors

druru 16 :1u (t"t /') frzunnrrfl:rq FIAA-
. {  & q *  c  t  -  Y

positive {.:flUluurr Donors fl.: 16:lU
g ^  d l

urisu:-iu 32l iio; b0.5 hepatitis-carriers

luiiruru Donors vrh,rro e2 Tlu nr:fflil

fl'uJlln flT?a l,lu r:Jor'rduei:r o r Carrier

Donors lfi turjiru rrun.rn'i rrltun r:qrr?enrur
& a a Y r j

1{ 14: O11nnlTfl nlJ16.li Jsl0 "} il 1 0'1t1vix{o.l

illo'ln sensitivity iio.tifrnr:ql:ttfitdtil

il1nl\o raio specificity floi reagent

antibody fi :rauriifi Q" tn-fl

. !  - o  A a a  ; d

unlUUrurrn'lTnT'lqlitu sensttlvlly fl,J

fi lfi nl uf u nr: fl:rs routine lu nn-'r

Vol. I No. I

e t  A  q t

liioqt:rilytint:it' antigenic subspecifici-

ties tunr: identify #rntr*rru roritine
A  a  ,  e r  d  &

HAA u ayilT?irfiJr'ltrtn r.r ltz !3cft yrJ l,iruel

ttnut-,irJ"irfiiliil1il$0.J liepatitis carriers

n,:ff.: so,/ iurifin'fl'itf u normal Donors
J ^ ^ n d
[f1lJ].ini1ilt,tf i?\nlf l[ l i iuJ a: - l.e I yi l" ir

llAA rflu precipitin band {.:rJ:rnglu
j

agaf [?Joorr?q serum 10.: hernophilliac

irnvueli'jrlurrr.ir#erru1n.:ifr Aga, gel difl-
,ijr:ioll t:;iii:pi;';",ra- HA \ cl',i,11i,iifre,
a d  ! q .  o  . ,  

n

? I f-r'119"11';Qv] iuzuO:'1fl I ;': [tn5 sen$iti ve ?'io
a a c i  o  q t'rb lrdr?J'r?6tutatI [s screening tunn-lrfi an
a * k  a
ilfl.]i.t flfl

l '  Agar gei d. i f f  usion (eGP):
A d  h  o  i 4 *  i  t  d

?tnlTqtT?\[!u1JU111 [f t t1E]?,1lf i  9lCgl
a d H . d a

flo{?runfl0 fl]iJl;n idenrify I{.4A Tnl

ilrrejlu band ff ioentity n"i-r known

positive serum unuxsflT'ralfinvr HAA

*nB anti-HAA lurinrtfir'ln"u si'rufl"o
a  ^ a  l a a

rf,ugoJ?nunflo sensltivity hiricu:lrn una
a i g a 9 , X

lnut?n1u'iu r'J$olfl8Y1Jfl0.3lJ1:in"lru011
,  q v d &  y w a  q Y

l j lUUT,J l ltsl lU lf ltf]UnlT i5 Agarose uilu

Agar, tfi anti-serum [!nt tes. serum

rrieri:r"rriu *nttfrufrJ'hjlu wells $ortiu
u '

la,rtunrv{ Precipitin tines # otril:rng
q  t  d  u  e  q  &  f  r t  d  r l  ,  9

t l4tXrU tftRlEr tU B g? t:JJ [tQl tf luil? l l j ttn?

evrfi ulfrshls utu p+ r"rIru.: triourr*n'irrt

?. Counter-electroPlroresis (CO;,

knrnrrnoelec trod i ffu sion(I EOP)r
^ c  q  X &
ii-fl:rlsueru :tu od n'i-r anodal mi-
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gration ioJ HAA 1u electric field
"i 

dl

s,3r1j1.[ alkaline pH r{nnlrs}T?xlJoJ cE

qy sensitive ?Jrnrfiu ro rviigorif; AGo

tlnyfl'rrJrTileiruzun tfinrul v 1'2 s':Tru.: ifr

nr:fl rrqfin u L[n y:.i-n ! yfl o :Jn :ru'n r : fl :rq dr-

r,rurariiuro (Kit) u',*l,i*ulrlfi absor-
bent paper discs -rlu i6n .l rly]uxfiflunil
(we1ls)

i fr n:rrr fi lfr r,ruer unknown serum
Tyll?'tJ anti-trdAA unt }dAA-containing

seruril Terunyfl:tqurfl".t antigen t[!lu
Antibody

ilt:QtTlnit1 HAA ss,il8rn:yd1firEj
A v v

fl'l'tltT3:.19tT 3?.:0u 1.J8 J Et6t09l1u6i ,t ntTn il ilfl

" i e . qnu rnrec;toi.ts ntateflals yt lf l  tun]Tfl:?n
I  u  , u  a '

u'rir l l j lr l i l  Lflft?Tti i lnLT[?il?l1t91:?r HAA

oo n rJ 1r'i -r Jx4 i i inu'0.:r,rri.: un yfr fr e:n" r,r rug

1  k  r  U r  c  4  .  I  A
run 1:EtT?11.{ nyfl 0 J Lfl : Ut1rtif l  tJu:J1 orj 1 Jn

4 v . a A

il fl t lil Ty?J fiTs? J, Ttji.l fi$olj ttn g il$u gtE]l tJ
d  t  1 6 A  I  I  u  Y f

fl 'lrruyu 1 lt: 0lJ 0 usuq}ou'1 i[ft;.]fl ?f] ?1 nnT J
d  , ^  a  e  d  ,  

t

?r utu9'tn 1 Tq 3f't 8is?iln.til ou't.t t[nynou00 n
- - - - : -  - r i - : 1  , -  u '  e  a  q ,
a "lnu 0.Jtilu Et n 1T n ufl 0.ln 1.1il s 11{ ff 30 1fl tfl lJo
- - . - - , f -  - r i - f  v a  *  v
?u?1?1JUSUfll,tU1rA3fl0J Jfl n1T TL ilT3y1,tU

A  4  a *  d  l r
o'tx4'tT, n15fl:i ur efluL1,1T [nutnrnttgr B1
, , V  a q e  ,  c lg1?1.1l/l l j f lyl [y, oilnti l  lunt:n:rq qinofl lu

I

d w eiq r  r

tfttoJun't?1 tiJn0Jnl: un.Jxmfl:?tiln.]ag
,  q  |  ! e  d  ,  1 4  a  Isl0JIrun Innrtrusrot 1x tInsuJ*tlis0riiilri0u

;  .  r  , k
111i1{1 tlJ?]J

d
luoJq'tnnl:ft::q routine HAA lu

#enJfrl?nr: ul{urdr Er"rh; srilr:n n??Q y{u

atij::

I

" {  u '  u  A a a  ; d
,,1J O LlJ ff 'l ?J 1 T n n3S ftfi J? D gl T? Xn lt senslttvlty.

fi rt,,tolfr rinr:w,fi r,n?1:J:ytu?t:u?-rlunrr

n-fllfron Donors n']Tn:fln'lnil:yfrodrr.

nyrd€Jpr unylinrrruo-.:rnfl nhi*ily RlEl 1.{on

n*r 1 
nlilno.l 

Donors Tqtillaynril:ny0Lfi?,1
4 l r c a i t C l

f, : 1, s-lnir1rfi l ta't9-l l,t'l 01.,'l? n ttu tu n ou tLuiln n
t ,  1

ttun,t trliu I B I I r,r r r r.:iriru il ? :.r r eu g o ; fr 1fi rfr oo

olfllfihhT *ns fl 'tr qyfin flrtu :i:r :H go.:

Donors li nnn nfr nl fr:-l:cl n"ru hepatitis.

In!ilhnr:Lcrytdar'rsrn Donors lxrm'1fi1;
I  d  o  v  d  a i u

uTyiJlf l. l  6 i, i)ou Fi't l tTlJtfiae]nTUllnnnJ

tfrono-un'l:sy'l.fi: iinr:Er:r rur HAA au r.l
d a y d

fr yto €Jgt fl it ftT Jlt14 J

r r,,\ il e;'fr i ff EJr $"e,: fr nr r q s ln1 : : s"l u" fi .l
nr rrr{iriry1un r:ff ayr'}fl .irufi o nn-;rfi ofl tu

a ; i  v t
n:04?rnr,{1lJ[Lflf i .JBrn1:iJ0J hepatit is RtU

lu z orfrErrifr.: o rfisu ran".:nrntfr:"rrfian
runyr6ofl xln Donors yi"rurqr#.r1# urinulfi

,  o  Q r  a .  d  s

irnr n rharilanaionrn"fl-jrncyirhhff st hepa-
titis n::qsyi1n1urfiu [rsit^r-nn1:r31yt6on
i'tn Donors ffn.rn"urudrr1tirflurrn.,ordeu

r l v d r

uQluuxstl.iu.it arru-.J'tiJnrilr:nss
t l  o ,  

'a

rjo,rnunr:rn.ar hepatitis urinu\iran",lorn
nrrt-r"lfiontfi rool ueiurnnnnlrshinrru
:'rr#oniodr,:1nfr.fi ar rrlu fl:ril:sn-n:sr-.,
iunr:n-nrfion Donors, nlTnr?n routine
HAA, nrr:rsr1%rfiarn"unutfrfirfio hepa-
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,sium 3.4-4.6, Chloride 95- 1 12, CO 2
C.P. 19 -26 mEqlli..; Serum choles-

terol I 33 - 253, Urea nitrogen 5.9-
14.7, Uric acid 3.5-6.'7, Ca8.2-10.2

P, 2.1-4.9, Creatinine 0.9-1.7, Total

bilirubin 0.1-0.9, Direct bilirubin 0-0.3

mg.'/": Serum total protein 6.4-8.8,

Albumin 3.5-5.1, Globulin 2.3 - 4.1
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Alkaline phosphatase 1.4-7.4 Unit 7 ;

uny Serum thymol turbidity 0.9 - 6.5
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; s t f  q  t d  v  r  . i c  V } a

rinil [r ' l  l f iu?J1n Inn[flfJJn!fl l  rn1uufl t?
6  r  a c  a A  l  u  U  ,  e  . J $  l

luttq]ng'rr ' :Jnltf lns't1Jnu [: i l j l in LNil1n un
w - a a A r &
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, i  u -  ; c  Y  |  , {
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n1:91:11
I run
i-__----I-_
I siu ?1r, i

Ml-  2 fi1,{':EJ

Serum
) t

t t

, t

t t

) t

t t

t )

),
t t

) t

t t

t t

t ,

t23 27
123 27
i l 8  32
106 44
t25 25
t22 28
99  5 l

l 16  34
I  19  3 l
l 19  3 l
I  r 9  3 l
122 28
108 42
l s0
l l l  39
lO t  49
ttz. 38
t tz  38

t t

t t

rng.Y"
t l

Gm. X
, t

ms."/"

Unit I

Unit
mg:'A

9 t

Sodium
Potassiurn
Chioride
co2 c.P.
Urea
Creatinine
Uric Acid
Cholesterol
Total protein
Albumin
Globulin
Calcium
Phosphorus
Acid Phosphatase

Alkaline Fhospliatase
Thymol turbidity
Total bilirubin
Direct bilirubin

140.7: r6.8 = 134-148
4.030.6 = 3.4-4.6

103.2 !8.6 = 95-n2
22.61i3.8 = 19-26
10.3: -4.4 = 6.0-  l5
1.3 +"0.4 = 0.9-1.7
5 .1  _ l  . 6  =  3 .5 -6 .1

192.6:-60 = 133-253
'7 .6x_ | .2  =  6 .4 -8 .8
4 .3 t0 .8  =  3 .5 .5 .1
3 .310 .8  =  2 .5 -4 : l
9.2 +_ t.0 = 8.2- 10.2
3 .5+1 .4=2 .1 -4 .9
0.5 +_0.6 = 0-1.1
4.4 t_  3.0 = L4-7 .4
3 .7 t2 .8=0 .9 -6 .5
0.9: -0.4 = 0.1-0.6

0.13*+-0.14= 0-0.3
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Figu fe  5  :  BLOCD UREA NITROCEI . l  in  mg%
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ABSTFiACT:

A study was undertaken 
'in 

or-

der to evaluate and set up the "Nor-

mal Range" in the Centrai Clinical

Chemistry laboratory of Chiang l\{ai

Hospital and the Medical School. A

series of routine clinical laboratory tests

of 150 samples each was performed

in duplicate. All serum sarnples werc

obtained from non-professional donors.

Age ranged from I 1 - 49 years oF ap-
proximateiy 3:1, male: female. The
" Normai Range " was calculated as

lV{ean*- 2 S.D. as follows:

The serurn Na 140.7 +*6.8=133.9-

747.5, K 4"0-t-0.6=3.4-4.6, Chloride

{*al g' Nor i

103.2-* 8.6=95-112, CO2 C.P. 22.6.t-

3.8=18.8-26'4 mEqll.; Serum Ca 9.2"v

l=8.2-10.2,, P 35 t- l  .4=2.1-4.9, Urea

nitrogen 10.3 t-4.4=5.9-14.7, Uric acid

5.1r-l .6=3.5-6.7, Creatinine 1.3-t-0.4=
A.9-1.7, Cholester al 192.6 + .60=132.6-
252.6, Total bitirubin 0.49 * 0.4=0.1-
0.9. Direct bilirubin 0.13r*0.tr4=0-0.3,
Acid phosphatase 0.5-t-0.5=0-1.1, Al-
kaline phosphatase 4.4 +-3.O = 1 .4 - 7 .4,

Units/100 ml.; and Thymol turbidity

3.7-t*2.8=0.9-6.5 Units; Total protein

7.6*+*1.2=6.4-8.8, Albumin 4.3"u0.8=

3.5-5.i  and Globulin 3.3 -+-0.8=2.5-4.1
grn'/,. The resulis revealed some

deviation as compared to those sug-
gcstecl by the individuat rnethod'

fl'llauflRr
q.  - ' : . '

solreulnsn ilfi g'?nuiin*r'rr'rrtiurfl diln Ei riri sir:,rrr"n ff fl aens uo'lq 1:d ttn srn"r
, a  ,  :  

n  '  
d  r  d  q  '  - - l - - .  ^ 1 t l  . Y l . Y ^ ^ ^ -

uuiyrgoruurElfixl1n1i160fl flilgtrn?rplsildar [t.:t4-eJturnunrt$ui lfilJ nnr''lil Yi [r1 [uel?1N

r  4  q  
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INTI1ODL]C',TtON.

Recent observations indicate that

newborn infants has an impaired state

of resistance to a rvide variety o{' mi-

croorganisms, including those which are

considered to be relatively avirulent.

The contrast between disease produced

by rubella vinm in the fetus and that

in the oider child, the devastating sys-

Vol. B No" I

January lg75.'

temic effects of herpesVirus hominis in

newborn ;ngun1 (1), the increased in-

cieience of neonatal septicemia due to

relatively ironinvasive enteric bacte-

uiu(2,3), and the not inttequent oc-

currence of clinical monilial infections

in the first few months of life provide

some of the examples which lead to

the conclusion that the immunologic

?"!Fer E't'l,rft fr ft ft ,l strfi fl d ufi fl \lugi
B',J3"9"8?TS{ OF' CtrTEANG MAI
/assCI#Itlffl D ptrESICAX. SCIENCES

DEPI1trSSION OF 'T'OTAL I{EIMOLYTIC COMPI'EMEhIT ACTIVITY

XN NE\^/]3ORN AND PRECNAN'I WOMEN.

By

Pairoj Varaetrit, B.Sc. (Uea. Sci.) *

Rr.rssarmee l(awvishit. B.Sc. (VfeA. Tectr')

Pauja l(telapongs, M'D., Dip' Arner' Bd' of Ped-

ABSTRACT.
The total hemolytic complement activity was deter-

mined in 17 cord blood samples and maternal sera, and com-

pared rvith the activity in healthy children and adults. The

method employed was a microtiter plate technique, a modifica-

tion of the standard Mayer's method. The cord blood of

newborn infants are markedly deficient in the total hemolytic

complement activity while those of rnaternal sera are only mildly

depressed. The major contributing factor for the depression of

rotatr hernolytic complement activity observed in these newborns

is the developrnent of the complement system. especially of C'3

component. The relative defliciencies of these complemen com-

ponents may contribute to ttie chemotactic and phagocytic de-

f'ects observed in newborn infants'
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* Sixth year medical student,
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apparatus of the young infant is de-

ficient when corrprred rvith that o{'

the older child and adult.

Resistance to infection is PoorlY

understood in most instances and ge-

nerally' involves a multiplicity of fac-

tors, both specific and nonspecific,

which oflten are interrelated. Simple

concept of immunity, such as antitoxin

protection in tetanus and diphtheria,

are the exception ratller than the rLlle.

The iucreased frequency of neonatal

infections rvhich range l'rom thrush to

overlvhelming septicemia may be re*

lated, in part, to tlie relative imma-

turity oF immunolcgic trechanisms

which are as yet incompletetry defined.

Fhylogenetic studies indicated that

nonspeciflic mechanisms' snch as pha-

gocytosis, precede the development of

specific immune r*uponser(4)' Specific

factors in host resistance result ltom

the stimulation cf adaptive immune

responses. This implies :r lag period

unless the lrost has received passively

transferred antibody or immtme cells

prior to delivery. "i'he increased sus-

ceptibility to a nurnber of inflectigns

suggests that innate immunitl., artC

maiernally derived antiboely aro in-

adequate for protecl.ion jn a srnall br"rt

sigrificarti perccnlagit cf n:w'col"rl in-

fa nts.
' l -n:  r ; l jor , ' , " , . . - ; ; ' . i l ;  :  lLuln: ' : ,1,

flactors in iicso, rn:;i:riiln*: ill..:ltit; , ctll-

plerrrent, inte rie;*ir, airii it;:o1*r,Cin"

: i ; ,  : , r "

Vol' 8 No' I

The bactericidal activity ol' serurn

against gram negative bacteria is due

largely to the action of conrplement

in the presence of specific antibody'

Complement activity depends .on the

interaction of a complex of nine serum

complement components' tsy-products

of complemcnt activation play a role

in chemotaxis, immune adherence, and

other aspecLs of in l lammation as weXl '

The presence of a quarrtitative defi-

ciency of chemotactic activity for po-

.lymorphonuclear leukocytcs and a defli-

cient chemotactic response of nerrnatal

leukoc.vtes in the presence of normal

chemotactic factor have been demons-

trated in newborn in12P15 (5)' No

intrinsic leukocyte microbicidal deflect

is found in newborn polymorphonuclear

neutrophils btrt thc defect in phagocy-

{osis observed is secondary to the de-

creased opsonic activity in serum' I-ow

birth- rveight infants harre decreased

obsonizing activity in their serum for

E. coli, P. aeluginosa, S. marcescens'

and S. aureus (6,7)' Full-tenn infants

also have deficient opsonins fcrr E. coli

and S. marcescens (8)' goton;zation of

gram negative organislns rcquircs IgM

specific antibody {br aci,ivation of the

complement sysicnl. Tli* Xack oi lians-

placental liansfer oi igl,'3 may eoi:1ri-

tmle to tlie ir::paircd olsoltic aclivity

f . '  t : raln nr 'gnt i ' . 'e l ;acl , : r i , i  i9 '  ic) '  Cn

tlle olher hand, Ig{} ciossrs the placenta
I

I
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to offer the newborn infant the op-

sonic defense against Streptococci, H.

inftruenzae, and S. aureus. The pro-

perdin system provides an aiternate

patirwa)' for opsonization which bypass

the requirernent tbr antibody and acti-

vates the coinptrement system beginning

with C'3. ,Approximately l5 porce$t

ofl cor:d scra have 1ow leveis of pro-

perdin faclor ts lvhich correlates u'itl-r

deflective opscnic acti"/iii' in th*se

newborn iniants (1 i)' {n certain res-

pects, the nervborn is similar to the

nonimilune aninrai and ma:1i Cepend

upon the altel'nate complement patli-

r.l'ay for C3b generation. Opsonic

actrvity correlates well rvith the C'3

level wliich in turit correiates with
gestational age. In spite of its biol,rgic

significance, there are only a few stu-

dies of ihe complement activity in the

newborn (i2-15)' The purpose of this
communicatiorr is to repoft our findihgs

of markedly trow totai hemolytic corn-
plement activiry in fuli-term nelvborn

25:.

MATERIAL AND METI{OD.

Clotted blood samples were ob-

tained fi'om cord blood of 17 full-tenn

newborn infants and theis mothers et

the time ofl delivery or a day before.

F'otrlowing centrifugation r,vithin l5 mi*

nlltes after biciod coilection. serum

samples were collected and analyzed

inrmediatcl3r or s tcred at -20 'C 
ior

analy sis r,vithin a feiv days. Serum

samples r'.'ere atrso obtained from 10

heatrthy adr-rits anci heaiLhy chilclren.

Total hemolytic coinplement ac-

tivity ivas dertermined by the micro-

titer plate technique, a modification of

Mayer's mothod tl6.l7)' expressed in

term ofl units oi' CHSO ( thc titer of

total hemolytic cornplement activity

contained in I ml. of undiluted serum

rvhich tysed 50ll of sheep red cells).

trTESI]I-T'S.

A.s shown in the table belorv, the

total cornplernent activity was marliedly

deficient in cord blood sera but mildly

i;
,1 j' ,i
' ,  

i l

:j

l
, ,1' 1

, ' , j
, , , 1

l
I
l
l

. l, l
l
l
l

inlants and their mothers. depressed in pregnant women.

T.AbIe ]-. TOTAL HEMOL}.TIC COMPI-]]MENT ACTIVITT IN CORD
SERA AND IN PREGNAI"{T WOMEN.

CHso units/ml.

Cord sera

A,Iaternal sera

t{eaithy adult

I-iealthy children

84.7r  t *  19.40

640 .00  f  ?32 .15

960.00

I60 .00

l

l
l

i
l

The nrixing experirnent faiieC to eieffonstraie the presence of anticornplementary'

rnateriai in any of these speciillens.
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DI[]CUSSION.

The results of this study demons-

trate that cord blood sera are markedly

deficient in total hemolytic comptre-

ment component and agrees with the

previous observation by (iuimbretiere

and Audran (18) 11"1 the totatr hemo-

lytic complement level fell about 30 %

during pregnancy. Total hemolytic

complement act ivrty in thc normal

full*term newborn has pre';iously been

found to be approxirnatetry half that

of rhe normal mol ler (12-15).  The

finding of lower total hernotrytic com-

plement activity of cord serum is

thought by some to lre a reflection of

ipcornplete equilibration by transpla-

cental transfer (12)' ahg serum hemo-

lytic complement titer is usuatrly re-

lates to the concertration of C' 3.

This complement component is the

limiting factor in hemolysis rvhen its

serum concentration falls below 80

mg/too nr1. ( I9).  The serum con-

centration of C'3 in newbr:rn sela was

found to be from 48 to 102 mg/tOO

rn l .  (75 .7  1  19 .3  mS/100 ml  )  com-
pared ro  BO to  180 mg/  100 ml .  (139. '

3 3 33.4 mgi lOO m1.) concentrat ion

in rnaternal ssln (15)' Fropp and

A11s1 (20) found that in mothers and

f'etuses rvith atlelotypically di{'ferent

C'3, there was no demonstrable trans-

fer of maternal C'3 to the fetus. In-

f,ormation on the inflmence of' as,e on

\zol. 8 No. I

r,vhole complernent levels is available

only in chicken and a few mammalian

species. Trypanolytic activity in the

serum of embryonated eggs appears

on the eighteenth day of incubation'

There is apparently no transmission of

maternal whole complement activity

to the ernbryo About 50 days after

hatching, the chicks have adult level

of complement activity. Cerrn-free

and conventional chicks ltave compa-

rable complement lerrels at ali stages

of deveiopment (2t)' In human fetus,

C'5 synthesis has been noticed at 8

lveeks, C' 3 and C'4 synthesis at I I

rveeks, and Clq synthesis at 14 weeks
(I5,22). The ln'hole complernent ac-

tivity was present in l4-weeks-old

feluses. At the trventy-eight rveek of

gestation, levels of complement acti-

vity reached tkrosc of the nera'6srn.(23)'

Term and preterm nelborn infants

have approximately half ol the com-

plement activity prcsent in norrnal

adult serum. Similar deficiencies have

been found in the individual comple-

ment components: C"3, C'4,and C'5(15)'

' 
This study and the o1hs1 (14)

negate the sllggcstion. that the presence

of anticompiementarl material is f,es-

ponsible for the depressed total hemo-

lytic complemenf activity in nervborn

sera. The fact that these deficiencies

exist during the first months of life

raises the possibility that the neonale

i l

i : I  I

i . . -
I
I ,
i . '

i , . ;

i ,
i' \ -
i -

f, i i :,. '  . '
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might have impaired complement -

dependent biologic flunctions. A split

product of C'3, C'5 and rhe trimole-

cular complex Cfr have chemotactic

activity, and the relative deficiencies

of these components may contribute

to the chemotactic and phagocytic

defects in the neonates. However,

cord sera provides suf'flicienr cornple-

ment activity to carry out bacteriolysis
in vitro, and immune adherence, which
involves acrivities o{' rlre first four
cornplement components.

CONCI,IJSION.

The cord biood serii of newborn

27

infants are markedly deficient in the
total hemolytic complement activity

while the maternal sera are only

mildly depressed. The possibility of

transplacental transfer and the presence

of anticomplementary material were

excluded and the major contributing

factor for the depression of irernolytic

complement activity is the development

of the complement system, especially

of C'3 component. 'I'he 
relative defi-

ciencies of these complement cornpo-

nents may contribute to the chemotac-

tic and phagocytic defects observed in

newborn infants.
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l. Vascular perfusion

2, Drainage

3: trntergumentary barrier

4. Ba"cterial flora

Vol. B No. I
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(reflux).
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in fect i on ff u* o u *,': *, r,, trj J: n E.t u 1 t.t ?J.rit q 1.1

n"jiorufiriqr,r'r nr?fl.irfllu rfrr ricu f;ruu-,:
6 f  " i  e  c i r l  v  o " w A  *  r

trl fl I 1',] i lx url i uttj'r] Lt :J']1 J0 Jn 1]J L I il c l:n zu I U
9 l l  ,  a t  u A a ci r %

t lJ 1 f, T 1 J n 1 il rlfl '] ]J x{ ti J }J fi 't Tu n I U f 1.t ftTt 9fJ 1[r 0
T _ _ r v  i  ^  v  r , , d  a  q tt?n "n l i lsr . i? l i i . tJunf l i lcnh-Jnstml [u0] i l -

j

r  V  u  r a  v  '

r sn r u u-u tru :.1' n? 1 :J sr"r u 1,r'r u rn u ff yru ti, un r o
? A  w l  ! ,  f  t  A  u  u q  fnfl0r"lu'tuo?ri [:nnt.l "' l i l?n$1fi.] lu lT.rflut-

- Antibiotic tliera

urn unr'16:-l antibiotic lflurrnruruorq
qgfi bacterial flora u:Jfitu'hj rirlfirffnr

enterobacteriaI pneumonia uio septic-

emia lfirierr r[nyolnruu':.:fi.:flru1fi

El. Defects in Ftragocytic and

Bactericidal Functions of

F-hagoclrtes.

A  v  d d .  -  c  e - l

tuoJnTnuulYl i l f l  ln Q lui l1TloJnu[tnv

ri oEiru infection tu, rrn',u'iuol n-r il?ruriu

[|nvni1Nfi "]il1:irloi phagocytes s-uil:3-

n0:-tsliu poiymorphonriclear neutrophil

(Pl'{N), eosinophil irnt monoc,ytes lu

l6oar :'lln-r-r macrophages lu reticulo-

endothelial system qriuYL{urrotru:-irn'ltH
% d l t a

s.rln!nfl 9Jo.3l3uu1.{o0nt!u 2 y{?il nn'l ' l9o

I. Ql.. antitative Defects: fl?'llJ

fi arilnfi o"urfi o.rri rq rnr 1{n1fl fi phagocytes
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,  I  A a  k  q  u i l

1,-ieun{ l$1,tmlnfl1lJ[uhru?u neutropenla
q ,

t tnr '  tURT': l  l lyposplenla

ff.  Functional l)efects l  Pha-
I  C  ^  ,  a g

gocvf es 1fl J: 1 J n 1 ilki fl?'r t i ti g't I nci et 1l-tcl? 1?J

flllr;il1u nr;riu uic sirr#ri:n fl-':it firrviel
I

qrlJ "l

Quantitatiwe llefects

I" I.reurropenia nflnli lg0Jil- l:tf i f l

bacterial int"ection 1uuinu1fifiruu-.:uny
d  d  s  ,  t l  a a

tfl 0 [tu 0 fl l,t; zu :".i :lu :l neutropenia 9 1 il fl 1 t1,lsl
a 1

r  u v  r  y  t l  ,  X  -  dq]1,1 "l u,: L?J ztTlu Lt1,{$ cl zu l_i.]utfi 0 11,[?Jnn i]J

l'erunculosis. abscess, otitis media,

ulcerative stomatitis [tny pneumonia
r 4 e  r  A  I  Y  A a  -  v
t91lJ0J !JJn't114UUT:?1:J phagoc).te uoil

o  q r u  1  A  U  I
fr.3 ?11 tf i t?,Jf, ' ,tu1Tilnx3fiEJFrtr,ln1?[tt. in:yqIi l

% r A - y o l * a -
1r0J[?8[Xtnil-r Ft{1.{u aJ}J lonrflviqy6n51*i

r  A a  k  q  ,  t l  
e

r$u rrnfi flu tx{ zu :J:U neutropcnia [rny
lunrrv hypospienia

1r. F'IJNCTIONAL DEFECTST

Phagocytes flfl.r ?.rJ n.rufr fl?1il frfl ilnfin"1u

n?1?Jfl rlJr :niu n r rfr uuio *i rr#oi:nql"? u n r-
I

tilnftlJ "i

QI.TANTITIVF' DEFECTS

l.  NEIJTROPENIA nnln loonr :

tf;er bacteriat infection iuGrrollfifrr
@  A  a  q  ,  t l  F i d

1r1.{J ltnyru0 [:^jon [u2 u?uyt ?J neutropenia

a . f l d . , r r . . ' " " -  " l i  l '  
I  e

u , , ,  b ,  r  b / ,y r  r r  rv  I  u r  sL l  ? lT ' l l l  [L ] l  SFI  
ry

l l  r H - d

:l lU [iln1u ili l WtJ ferunculosis, abscess,

otitis media, ulcerative stomaritis
.  q t  t  d  I  Y  A

l iny pneumonta '[fi 1J0u u.J n?T ilu n 1 T n

t  
. "  

t ' " '  ' . ' '  ' , , " ,  * t , . .  
, :  i ' .  ' ;  : i
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fr phagocyte u"g1ni drtfililnrtrx.nffqv
& r ' A t % - Y a

1,1!J fl8 Jil't: iLzu nTSSi'lElBO.lLf Otun lU fi J1'1iln.3

f iTsnrn ffqv nnnt,,, l,,r^inrrxlEtrnio nnru rflu

sy'stemic infleetion l"fil'ru rlfi'jrzu"rilu

eiir neirtropenir nrfi eosinophil trnv
a  k  d o l l  '  r  V H  e

ixonocyte r}\i :.i 1J lrit it J Ltj tt.t u vl Ju tv't? 13tsnfr
v ^ X . - %

vil nc.:sri ErrTfr urfr o u::nff ri rlfi 1il fi rri r PMN
d  |  &  o ,  ,  I  X
il Jn? ]u 1.t lronocy tes n L:.j 6j1u 1Tfl I y?t'titr il
;  -  ^  s , l l  r \ t { . 4  4

?1lli.{.f]1{ttil lU tft ltil;L'lU Ph4N

2. I{lrpr:sptenia r,lrirff drriryerL r.:
, 1  y  c i a  I

1,1"{.lfl O.t?J 1 il fl n0 t isJ : 1 Jq lEjti'tx-ft poorly

opsonized particles wit l tul6on 6":ri:u

l'uorrr"l R.ES cetrls loJrl-x.t ttnuotfli-il ts-
l u

lymphocytcs f?uf,tt,i specific antibodies

il r t r u ri r e-fl o I r r : r su i r pri u"u ni I r et t"r I :'r.e
c  q  

"  
-  X  f  \ t ,

n1il13fl rulf i f l  f i  i lT:i lR11l,1 LUn1Tn119l[Y O LTn Lil

odrrrn

*  r l  a ' a  \ , 1  t A

fr:-irdrfrorriilfiru"ru ( congenital
asplenia), Hereditary splenic hypoplasia

ui on ruun-r splenectomy lerurar.nr I sod r.:61
'lurfin 

il"nqttffo sudden, overwhelming

septicemia ltny meningitis qrntffo pneu-

mococci, I'L influenzae u;o meningo-

cocci firjrilqt"ru Sickle cell anemia fr

spienic' I nfurction ri o r 1 n un : vlr-r:s Elyun-n

fi rir:.;r,regft lfr nn.ilJrn ( Autosplenectony )

rua yfr .R" ES cetts d rur,irf ifi u"e rr r,r.: n f r,l"n
nrfi pneumococcal infection rfi'offu1fi
rioul rvuriu

l;,, '":1i:!.
"- . :  ] '  r , . , :
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Functional Defects of [ ] lood

PLragocvtes

' 
fi:i':t:hslniltlstfr chrcnic and Te-

current bactelial ltio fungal infection
V  A o r'vt.: 

l ttijoru'lu circulating phagoc)1tes

lurfionrfiill"llo tinufiTvn"r serum immu-

noglobuiins lir lyrnphocyte-mediated

delayed hypersensiiivity (CMI) lflurjnfi

.1 ,
tuoiqln phagcc5'tosis d1:JlTi lavttun

u e  d l  A o  u  u v  t  / r \

0on Le,r:-ru a l 'ul luYroifl lJ l9lLLfl (t / Lne-

Vol. 8 lr{o. 1

a A
motaxis flonii[q]001.14t*'lto.: phagocytes

o  A d  ,'hjn-rrirrolfrilr,t:n:tfiu (2) Gpsoniza-

tion n r:r:.Jfi uuttiln i fr xuil-rte lrff o rrlnfi ri l

rrrionr:Eir'r 1'nrtrinnfiuai'ru phagocytes
'lfinrorn6u (3) Phagocytosis (Ingestion)

^  ' 4 .  t M , q  d  , , r  -

n1:nurso llfltrtl llj tutsnn [tnv (4/ m-

tracellular microbicidal reactions fio
o  ? A ' "  o  r  -  Y

nlTvltAlUlgA l:nntu !u phagocytes fl .11{1't

nrrilfi fl ilnfi qoirs:rufi fr r ur]toonlf u + rJ:v

lnnldun-u qriqsniutfitu Table ltr.

TAEI,E II. FUNCTIONAL DEFECTS OF PERIPHERAL BLOOD

PHAGOCITES. 
,

I . D i g o r d e r s c f L e u k o t a x i s a n < l L e t t k o c y t e \ 4 o v e r n e n t .

1. Diministred Cherrrotactic Factors in Bloqd'

. a. preserrce of Chernotactic: F-actor In}'ibitors: Children, alco-

holic c!rrhosis, I{odgkin's disease.

.b. Decreasecl Ccrn-ptrerner:.t Cornponents : NeWbOtn, Congenital

C5 deficier:cy, acule glomerulonephritis.

c. Dri.rgs: Colchicine, steroids.

2, Irnpaired Celh.rlar Response to Nor.mal Chernotactic Sti-rnrrlts.

( trntrinsic Leukocyte Defects )

a. Con.genital: Lazy leukocyte syndrorne (LLS) and related disor-

ders, Chediak-Higashi syn-iirome.

b. Acquired : Newborn, di.abetis mellitus, tel:minal shock, alcohol,

rheumatoid arihritis.

I I .  Disorciers of, Opsonization.-

a. Congenital:. Congenital. deficiency of C3, hypercatabolic C3'

. hypercarab'ollc c3 deficie4cy, 95 dysfunction, sickle cell .disease.

b, Acqrrireil: Newborn.

fII. Disorders of P}.agocytosis. . 
'

a. PLragocytic fnrrnaturity:::,r acuto leukemia, aplastic anemia'

neulropenia syndromes.

, ; , ' .1 ' , - , ' , , . , -1., : , , . : ,.tu;...,', 
;; ;'rj,+ ,i.;..=:**!
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b. Alteration of Pl.agocyte Cell Mernbrane

Tuftsin deficiency - congenital, splenectomy

Globulins - multiple myeloma, macroglobulinemia, rheumatoid
synovial fluid.
Drugs - morphine analog, levorphanol
Influenza virus
SLE, paroxysmal nocturnal hemoglobinuria.

Dirninistred Cellular Energy: Intravenous hyperalimentation.

lv. Disorders Associated with rrnpaired lntraleukocytc Micro-
bicidal Activity.

a. ccngenital: chronic gianulomatous disease, myeloperoxidase

deficiency, G-6PD deficiency, syndrome ofl lipochrome pigmenta-

tion, Job's syndrome, lysosomal defects (Chediak-Higashi syndrome).
b. Acquired : Severe thermal injury, irradiation therapy, mixed

cryoglobulinemia, phenylbutazone, amytal, hydrocortisone:

"I. Disoders of Lerlkotaxis and

Lerlkocyte Mowenrent.

Neutrophile movement fforj z rrlr-r
,  u  . i ! ,  I

fl?unu tfl$n

1. Directed motility or chemotaxis

2. Random or ameboid-type motility

Chemotaxis uio leukotaxis 6onlt
A  , ,  < ' u ,  v  a  A c  .

tnnougr? iJ0it{nn LIJ u.l 1J:tl lU Yl trJ stlmull

ririrhffo leukocyte accumulation nil
^  V  H v  -  V  .

lJ:r ',tOlUU "l 91J?Un1Tlif lOJo'lf lUll{ numo-

ral rroy cellular factors 6.:nrr:lffn:-lnfi
q . . l - t l A r q t A

lurnq Eilunlueu 1J Lfl 0fl 1.]1iuJ fl1lJ' lrnagnl
q ,  A  A  J  a  , ;  r  \  r
h,l il 1 T t R n O UTI tJ O'i t tu fl tn I el I 11 t U n il il tt U n.: tlj

lfi if;nr:sro,ri6r1unt:fin',gr chemotaxis

fifionr:finur inflamatory response Tflu

1fiifr nenuck skin window technique

1uo u rJ nfi rirt: t t erfi ruu".:r! 1'l 1fr epidermis

uneroflnxhjaer,ru.ir fi PMN rndou g'iu srn
rn'urfieer rr firirrn+ueu nrstu e-+ tr"rlru.1
6fl flril Fr'?il monocytes rdo r-o r''lTrr

ii:J?un1T skin window tlor-ororrl-s .orn-
plex interactions :yu'jrr plasma kinin,

complement system, local release of

vasoactive peptide by - products ilny
.  o i  o  q r a

amlnes ?1?'t1 tlrilnlT[1J6gutt:Jntgor mem-

brane permeability ( histarnine, cate-

cholaniine) rfluei'u chemotactic factor

rr Ei n rEr"r n : yfr'urfr qrfi o fl $ rrEi r.: rfi fl n"u [r n y

nirulraqjre.: chemotactic factors xJ'lq'tn

compiement rvirfinrr:Luufnluirqu"u

complement products fifr chernotactic
. . A t v v v t l

actlvrty :J'f,u 3 fl?et'lilnu n0

L Trimolecular complex of C5,

c6, c7, tcsotl.

't:j
j

.,1

. : r

l

. !
.1

' j

. l

. l
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2. C3a. doliiu peptide flragment
E { a ^ i r
frurfin 1 frnnuorLr,rnfloflnil1qrilqr"? C3 lEru

A . {
qfl51J0J plasmln, tr)'pstn. proteasc uTo

C3 convertase fr1fi

Tl

Vol. 8 No. I

3. C5a. rflu low molecular rveight
a a t  H  |  ^ -  A a V " .

pdptlde ?'rr1ji l$ufi?uijoi u) YtlrYrJ-cnemo-

ractic rrny anaphylotoxic activit ies.

. , :  . . , : , : , ' : r :

++!*w,

H;J

\ -

Leukoc.vtes :rh dr qt nn n:yfr'u sira

chemotactic factor ol',orfilr" qr-i'ru-illerfr
. i  -  , .  t  k y v  u

f l1 :J1Tni lXYf l11J iaCtors [? l f l11, [  [qrL" ]J  tT1+

t'.vl l\ 01qnvn1LflnTEt1fi lJ serunl t[n'] ' in

lrhfifl kattikrein, C3a, C5a rmu d5ffi

6tr ltei eosinophils rtnv monocytes vii

itirfinirqi C3a uor C5a iyiru"u ueniufrs.
q11 

' 
Ieukocytes un"': er-rtrlrnfrl?ilroe,

bacterial protein or filtrate Ltng

irnr lipopolysaccharider E-Jfr chemotac.
. t . o ,

t1c act lv t ly  LUqt ' l tJUt0.Jf lx t l
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1. I 1)llviNrsF{ttI} c"}ItCuLA.[,l]\lc;
CH]]NIO'IACT-IC F-ACTOIIS.

a. Freserrcc oi- Chemotactic

F-actor Inhibitors.
c {

f, l i tutstlyi l 'nJ

C.F. inhibi tor t rny antrgonist  tor: t -u

e d lunntyrerrr'nl" fiu"iil:r,ruinr,rn r:rsfifr
C.F.I. antagonist lur6eflursJ'lilu'^rfl dr

1fifi c.e.r. actiritl, rfiruiuvirnu c.r.
A a ,  a

activity ilrnlr:,rtJ:yist recurrent staph.

infecrion ro,:LJeqr rrn yf; ?uu'r uo nq r nfi ,o*1,

C.F'.tr. activity qon.jIrjnfi€r-.r1 Llu alcoho

lics (cirihcrsis) trnr Hodgkin's disease

l jT.JT' lu

b. Corirplcrncni Dei ic ienci ' .  , f in

rrTrnncfl fr::viu C.3 itnl CS oirn'i irJr' i
d : r a i a i o q r d r H a . , .

tlnyIL uFl 1[xl il 3 p.i'l,:7u J'il /l 1 I'ilL6r n[18 ;] 11.{l'l I ilt ec

.  \ i y  I  r  d  I  d  a  f

t lon t$.1 Tti l l?i t f- i l  l i ' i  t f inttr f lULnfl i l r  LOil
d  .  o  q  r A

1J L 'O l lge iu ta l  Cc i  l c f  nc ) '  o l  L )  " i l  h4?J

reourrent bacteriai infection flfloflt?nl
+  . {  d a  v  [  |  .  a .

L;gounaL:rnL complement flln'tlilnq)

n.tqsfinrrilfffllnfiro.i chemotaxis ??ru

rirs rsuilidrlfffr:vn"r C3 qir iurni-.racute-
glomerulonephritis rflueiu

c. DRUGS. rrrr.:sfiflfffi anti-infla-
. l

mmatory action tr il colchicine ltn&
A ,

steroicls aofiqn;141il motility tunlrnigrat

ion qor Pr\iN ifr

I.? IfuITJAIRI]D CELLULAR I]E]S

FOtrJSF] T'CI NOI?MAL CHNM

T]'I"4CTIC STIMT]I,US

a" COITTGEbJITAL DEtrECT-e. Lazr

leukocyte s"yncirome {tr-LS) and related

39
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disorders n-nui lsgor  LSS f inu
'lufrrjrurdn 

fifio mild bacterial infec-

tions (gingivitis, stomatitis, otitis media)

low grade fever, granulocytes lut:r

n:cfl nfi drururln6 usisonr,rrei rdaarui gxrn

ririfirfin seveie neutropenia *nsfi PMN
'tu 

Rebuck skin wir,dow u'oa rfion:c-
'fruflifl chemotactic factor elor nu ilnA

FII{N tic.I fr Liru fi response r.iern'jr :Jnfi

.lfio rfiru normal plasma uia normal
a  ,  o !  *  |  |  d

:sefurll R?1lJ ilfl il nf")u u.:n.Jeu ltfi fl J'l 1il n? 1N

finilnfiodfi PNaN rin nrr fin:gi rfiar n"u

defense mechanisrn oiudu l$u CMI,
HMI, Ieucocyte phagocytosis tlns bac-

l"ericidal activity s1nlliurJnfi uunu,nuou
* r l  A a

tl-'r1^rLfrdru u'ir?1rl fi fr n"nucuc rirfiou LLA

uEililfi neutropenia unrfi R.bu.k skin

windor.v rfiurjnfi urnrrrr:rrrfiflr'rxJn'ii
X-linked congenital agammaglobulin-
emia

. Ctrediak-lligastri syndrorne
dl

t1]u rare autosomal - recessive trait

ri'nururcirrr"ryfi fi ofi tr.u.rent severe py-

ogenic infection, partial oculocutaneous

albinism, giant cytoplasmic granules
'lultndoi 

t 1 $ord rrn rrrun rurfi fl :'u,r nvrixin
ldoar:ilirsl:fleirr 1 fr:-hururirfi uonnrn qs fi

response h.j&'6sie chemotactic factor

rr#r u",:fi intracellular microbicidal
,defect sor PMN fl"ru (rr".:qcr,cir,tfirlu

fio1.rYt1El)

Vol. 8 No. I

b. Acquired Defects.

Newborn r rfintt:nnngfluonqlnqr

fi:car"u C3 uns c5 nir n'ir ilnff un"r fi il
:

leukotactic response I o .r PMN :sio

chemotactic factors til6rdrrfinlctnienu

rJnfl

Diabetes: PMN Ero.:frdrslt:J'11.1'1",u

fr r.rponr. Eio chemotactic stimuli u'bu
r a A

n'ir:Jnfr tfroloi PMN lo.:frriruil'r incu-

bate n"il insulin uninrfrrJfrniurnn"iltflu
ilnqt i

nrr:,ifin:Jnffyivrfr"ru leukotaxis t[ay

randomly motiliry ro.: P.l\{N otxns[fifl
g  &  q  u 4
tuT?:UUY[uzut-tta terrninal skrock,

s
rlreurnatoid arthri t is, alcotrol

adminisrration d.nfurfl urJnfi lfi rfi ofiriu

1 6t'1 n r r :-n rE r r,r i o vir+ n n tn ueu i r n-?
II. Disorders of Opsonization.

Opsonins uio phagocytosis pro-

moting facrors druuif,rrJfi uur[iln,inil6]J
t

:fi criu physicochemical tolfilu:-rnliric
c  q t ,  u  a  >  d  A  &

yl' l  114 Li U nn nU fl?U ttJO [nOfl iJl? d3fl?n flU
I

opsonins f,ociz rJ:rrnrfio (l) heat-stable

op,onins 'lfirrri specilic antibodies qr'o

"surface antigen sorurnfitiu (= speciFic
antibody opsonins) uru igG unl trgM.

X  y  q ! q

$nnusro.rf ilu:l:rrn*o.: rtnr (2) heat-

labile opsonins **r1*iio'rrluJn-u com-

ptement compooents. opsonin fidrrib
r r l

o'ionr:rlo.:nu pyogenic ltns enteric bac-

teria 6o C3.

i '
!.
! . '
i
i'ti'r;.
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Phagocytes 1urfionfiu opsonized
V v  I  e  i l e  I

oaci.cfla tq 3 ilTJf't.luitu i,f-iItn

( 1). F (ab)2 portioir 1r0J antibody

hJirn':"r sulface anrigen r-ru,irur:.:nfirill

Irng Free Fc portion flgJ antibody tg

{::ni surface receptor roi phagocS'te.

(z). nirulraqi"rio.: opsonization orrig

if comptrerncnr acrivation dttiilei'ilsrn
A a

n1:'iirJ- lgc .aio IgM antibodics irJf:r

rir-r sulface aniigen r fl j [r :,J n fi ril ur n"r
t -  ;

acrivare C't ( leuv, Ciq. lrh-r:n-l  pc
- r Aportion sor lg u,rrirri) *-enfirJ;nilriio

z  I  ^ d  A  k  d  r  i  u  I'\ 3i. ? Ii ll 1 ) ?l fi 1 ;iU t','\ J n.: ?i: lLin il til 0 ltu

uru:ritftoyii C3b iixatio,, orqul,fin"il.,

letu properdin ljrunr.: Alternate coi:r-

4 '

hlau,ivi GJ r,r io C3 converlase #t

uflr4d?fft0il C3 nonrfu z eiru'Lfiun c:a
r c  a
(:J11.t chemotactic rrfly anaphytotoxic

activities) itn: C3b g'lfiarel'n"r.Lfirso.:

*unfrliiL C3 convertase tu:Ji:Limlfial

r'$nrioanrrur:nnyriitfirfi er C3b'1firfl u,l"r-
l.t?uutn nol PntX unv *ono.yt"s fi

C3b specific recepror sires lufirgo.l
.  €  u  Y  r  e a k  E  a  a  a

i tnn fl JUU iqiu?n't{["] O[tlJnn[Tsj"/j i ln opso-
a  l o i a  4  4  a

nlzeo tlnfl i l  UJb vtflOtiL]J?qJnnUfif letnU

fi':ro.t phagocyres fi c:o recepror.

plement,rrarh\yay (Iflfl iur.iiu ctrassical

parhv,,ay n.enrtri,rr CfFi riou) lunnr.n

iJO.r noniinmr.rn* state .,r"rrllerl grrir
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Factors A and B, properdin, magne-
)  v  - V  d

sium ttnv proteins ouft?rJ nJiluq3t1,11"i
v t t  q d  %  ^  H  A  ,  I

Lgl?Tl t ,  n1lu0lqn3Lnn: iu Lu tn l  cct tot l  q |131

"[u:;lsu:nriou"ffssf; antibodJ formation
t o d

s'ro il1 nlu un.: tiio specific antibody cn

n:i.:ffufirfrnt: opsonization 1nili6nr:

fo t unv z eiolil tu:vr:vt"rsto.: infec-

tion ?lintgrTto1qqyll$i'orarfl il cornple-

ment system rn lrili'i r'/.lrru'h{r ortu"ut'.t.t

nlEJ supersaturated ni'lrL specitic anti-

body uni

.a .  CONGENITAI,

Congeni ta l  def ic iencjee of

CL- 'e,  Cls,  C4.  ClZ ared CB f i r jUU

n-urrfr rreidruilrn"i?l'n?rilQUfr iirfection

:ioru-n

FlJ;percalrabcl ic CB deficleaecy

firirrrhvinnr?f; c: qillni:rvfi cataboiism

tor C: urnfiflilnfi vir'hlrfrfl pyogenic

infccrir:n qrneelfrifl 'lfiuri chronic otitis

media, sinusitis, recurrent pneumonia.

menii:gococcemia, septiceruia (beta-

hemolytie strep, H. influenzae ). #.:
e 2  o l  w t l

ns,irr' '; i it ' iru agammaglobulinemia rte,i
v l l'iri:rriir;ei:r ftnmuncglobulins linv anti-

bocy studies i f lurlr, .Ar' : i . lcj  r, f t j i ,rr- l :c-
X a

tRlrl,{ur.::iEii molecuJar ciefect ?JtJ C3

::r#rr rirf ifi C3 n*in.: ( Type II. o{"
,essentipl hypercaiaboiism of C3")

r'ry'':,Tis.'*1,$it.l$[i,T$,1: $ii$:i*ii{i:ei5f.Y q.,..rl tii

Vol. B No. I

^ H
C 5  d ; ' s f u n c t i o n  i l 1 T n i l t f O

7 u - . F d l ' q | - V a

ycasl -  c toJ0Tf l iu  u)  tuuf l?u[ ]1q f lJu l ]xJ
I  d  r i a  ^  5

1\|?1tfln it ?J u) opsonlc actlvlty f l.1}.J' l

lrcidrtfifli.rfi recurrent candida albicans

infection, refractorT seborlheic derma-

titis. intractable diarrhea, failure to
%

thrive ttng septicemia elnttro st lph.

aureus [tnH enterobacteria ifrorh;vgr":t
^ -  q  -  n  I  a  t  ' , , t  - d
U) tUt ' , lLl?Ur lJ?-i lJ pl l ls lcocnell lcaI ILU

iJnfivrnerr"r un tdu nt: fliJ chemotactic

tu.r* rrnt opsonic activity fiuhrii'rr

rJnfir,rn{rrirn"jr C5 clysflirnction ryrirufi
a l  r  o  . l  r 4 o  *

stn1rtLuilfi9lt:Jo"ta:rj fresh plasma trans

fusiou.

Sickle cell clisea:;e ftrjlgrunir
1

X -  ,  1
uNilnvfl'rEJil?fl oactertai infection lcru

1ill\1s 0ii1.r d.: #r sv rffn septicemia tt n 3
2\' A

menlngltls slnL$o pneumococcl LuSJ

slnfi heat - labile opsonin eilur-r rffo
.  !  a  V X A  r  4

pneumococcl nlptgtlJIr"l . i1.11.1t$0?1tlju

tu,l:rv RES. nn blocked erir sickle red
!

.cetts dr1fifint:fiT"1.I complement com-

ponent  f l1" / i :1J a l ternetc pal .hway ucu

b. ACQUINEI} DEFECT-

r.{ervborn opsonic activity $oJ
4  d  u  -  (  ;  - -

tn o fl ! fi'l 1 :.l fl "dJ 14 u 5 rt Ll: 3 erlj { . J Y J S',l ? :.1 U[8.]

d c  w  v  € ,  n  d

R t i fl': 1 lJfi x.i ?iu5'nuo'lu 9J 0 Jifl ll te-l n i,t: n fl n ofl

-.'1J ,
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u  d i  d c

I t i lq3[ !x{  lu l l - term f t i l  opsonic ac{ iv i ry
; d

sl ' l  t :  ?1Y i l  C3 t tn3 C5 Lfr l r  so , /  to;

adult level

IIf. Disorder of, Ptragocvtosis

.  d l  , a

rnagoc) tosts HJu141,t,t14?JO,t marurc

phagocyte dl#otfi specific receprors
A A

uurj?ufl3?J energy patential phagocy-
.  a &  i  "tosis iiiqlfrurfioisrnfr surface rension

A d

1U1,l11iSt'lltUnr[?U, suspending medium

ttnSqt"? phagocyte immaiure granuio*

cytes u negative charge or irdinrrroll
-  

c 4  J  !  r u

nfinJLL Ufl lq]iltili 03.,J i.{ L[nfl? s,,{d fl14 1ilfl n i u
d t d

rlu P-MN tLnytiitirufl;lnrjyirli i pI4N :

43

contact pnu phagocS,tosis lfirLinn.jr

iurmature granulocytes lufi?go{ PMN,

monocytes gg51y tissr,re rnacrophages fi

specific receptot site riir,rtl opsonize
d 4  d  c d  4  a  e  a

tu]Jnnt?il r:rslt i l f lnt:gongj91fl f lnljtJ' j pha-

gocyre :t"usynn?rrili1'hj ntslu rn'nn'tnfl
a  . i  U 4

91J'l i.{ n 1 : i.\ tfl ::}T l 0 lfl uY}.1 extracellular fac-

tors ('lfiririoiullnf, pH, osn:otic pres-

sure) LLny intracellular flactors ifu

energ.\' potential lfiriri p,:'p lfluqt"u

Fh4N rrny moilocytes 'lfi aTp iouvrrr

anaercbic glycolysis *qi alveolar ma-

crophage lu:leqrlfi nTp druh,raiyrr.r

oxidative phosphorylation,

;il'-:

r i n i i ( y t i : i s

A$iophsqli

t rncqacl l r ,g,  '  

' '  '

;a;uorur *i,ffi *,-*; "*# t#*-;

,,L:T*-ffi't#w



r A  V  t  I  a

tLf' l [9ltJ?JltlUL.)1?1:1tJnu']1 Y] fecep-

tor sites uufir$oi PVIN fi sPecific

cytophilic gamma globulin sfie,lrfilintv

frarerjrian'jr Leukokinin frntrur:n

n:sfru phagocytic activity slo'l PMN

lfirfi1fiulfi z-s tyirer-r :cusun*r*o'16'1

vr:rrir activity lLo.rru-uod 1uoiru,ff n1tfi u'

d':uufiurtor molecuie { lr i : , . ' j r  Tuflsin

Tuftsin rflu highly basic tetrapeptide

lh vn ol eir u L-threony l- I'-lyrsyl - t'-proly1

-L-arginine ( molecular i'veight 500')'

i q rJ il n fr il-us I n n r[ U noo I q I n le ulioicinin si? sl

leukokininar" dntilu enz'Jlne rnrveulu
^ i  

roor : " r  I  u fLs in sYYlrtrta.: PMN t:Joune

rnrirfin:vfiu phagoc5'tosis lJit'lYlli* Ph,'tN

trnl lung and peritoneal macropirage

1o' uqr :'rl.il ld ff il:-,nfi l3'rru fi u uq rt f; "u o': opsoni n'

a. r-trF{AGOCY'llIC IN4}ll ATURITY
n ^

trfotqrn rnature FNIN ntrur:nxYrll l

r#e*r.infiriu\fiiin'jr immature granulo-

cytes (metamyelocytes, myelocytes)' eosi

nophils Ltoi monocyte' i,-ru'uqvtfiu1fi'jr

firhln"ul:nuirolfinra' mature circulating

phagocytes tdu'[uacLrte leukemia' aplas

tic anemia uioneutropenics,vndromes

6rufiat s.u.re bacterial infection \fiiru

b' ALTEIIATIOIII oF PI-TAGOCYTT3

CEI-L MENIBITANH

- X'uftsin deficiency OlSqYil: ' ]

' farnilial defeet ririfirii:sfr

Vol. 8 No' I

infection lfirior1nl tilvi'tu flitr.t fr'.: urn ufio
. 4

staph.  f i io1 l lJ l " l i leTqx3t l f l lTn splenee
Y ? A  Y  a l  -  A  '

tomy l4JUl,1 l ;1l l  l . l  l?J t lJl l  0?EJ?3 1' l  f i?1J

Tuftsin

It-el r'na.l r I l :ri r-]rs ri"r u rnult iple

rnyelornalltrY macrog]obulin ttCS S-Vno-

vial fluid to.lti:-jrl rleeurnatoid ar-

ttrritis finr::-lr.:sfio{r.rqEcrflu gamma

. .  a  \ l Y
glooulrns 00r lqnl ret  phagocylos ls  "Cl .

ot: eit.r 1 ff nr lr:n l:ifitu rtrJnr

negative charge rufrrtor phagocyte or
I t

n f l phaeocv tos i s ' LqoeJ r ' l i l 1 l l  r t l i  r no rp i r

ine analog, leworptr.t ot t i lusiu

X \ l
- L{0 LXT6]J1.15Uql Lt1.{ Influenzer

rzirr-rs fi1:Jl?flnvtnlgfiq]nif ir lJo'r phago

cyte rirtfifr Phagocytic activity nfl.ir

- ;l rji lur.:nu"ffli iu systemie lupus

ttnv paroxysmai nocturnal hemoglobi-

nuria fr nr:uJ6tuirrlnlfi firrio'r phagocyres

ritififiadhesiveness rrnv phagocytic ac-

t ivity nnu"ornr

c. DIMINIStsIED CELLULAF{
. } ] N E R G Y

otri'u ATP fitfilrstn anaerobic trglyco-

-  k  a  r  o l a  r  -  1  - - : -  : -

l is is  or . :uu"Luf l1 ' l3e1J I  Y l r  g lycolysts ln-

r  d d

hib j t ion Lsu t r : l ; f ld  lorv phospnate col l -

; ' "osrSlorfiilru Proteincentration rli! lu[n

catrorie rnalnutrition fr\fi:! intravenousdl

tuu



uql16ililru"l.{u:tm:-tun"uir ff rettp-

tor sites uuf;rset PVIN fi sPecific

cytophilic gamma globulin sfiorofi ,lrnrv

fictoEjriun'jr r,eukokinin 6.rntltrn

nrufril phagocYtic activity so': PMN

1firfir,6u1fi z-s tyitsr-r :lrvvniuior'rrir

n:rr"jr activity solt-uoei1unru,fi n1tfit"

oirutdurtor moiccule 6. 'r i l ; ' ' j l  Tufl tsin

Tuftsin rflu highly basic tetrapeptide

r.J r I n o :L sr"r u L-threony I - I-- ly rsy I - I--proly 1

-L-arginine ( molecular r'veight 500')'

i et rJ il n fr ill.rs til n rr il noo ir x t1 1e ukokinin el"r I

leukokininat. dntilu enz'Jlne inrvout-tu
^ . i

frrrLol PMN [u"ol, l f , f 'oorit  ]  ufrsin svv t

uu-r"ffn:vfiu phagocl'tosi' u"ti' PvtNl

$nr lung and peritoneal macropirage

Ie, un :.rlil ld fi illnfi ri li'o ff o uq n {'u o': opsoni n'

a. crF{AGOCYTIC IN4}vIATUIiITY

,,iu*rrn mature PNzIN ntrurtnqsffu

l#eu::r,filiu\fiiin'jr immature granulo-

cytes (metamyelocytes, myelocytes)' eosi

nophils tlos mollocyt"' tiiu'usvtriulfi'jr

fi ri r p,st'r s.J T: n ei r o 1fi ir t e, m a I u re ci rc u I ati ng

onu*orrr*, tslu'[uacr'rte leukemia' aplas

tic anemia u$on.uttop*nics,vndromes

6ttfiet s.u.re bacterial infection 
utfiit€J

b' AI-TERATIOhI OF PFTAGOCYTII

CEI,L MEN{BIIANII

-  Tuf ts in def ia iencY olqqf i { ]J

,flu ' farnilial defeet r"rifirii:sfi

\ 'ol .  B No^ I

infection lfiriolle,r, till,ltv fliJt.t $.: srn 16o
. 4

staph. i l :OLl' lJT'l i leTaq3tnellf i  splerrec
V %  Y  d l  *  A  e

toralv 1'1.3 U 1"1\: ' l i  Ll l t i  t l jU 0?U?3 vl f i? ' l 'J

Tuftsin

",\n I fi il ttt c ;2"r-l: u fl': u rn ultiple

rnyelorrrallng nlacrog]obulin tl 'd3 Syno-

vial fiuid go.:tii iru r:ieeurnatoid ar-
a a , l d 1

thritis lJ S lTll 1 iTUfl li.lC lql 3ti-11.t garnna

. .  A  q ?
g loou l tns  00nq i lDnet  phagocy los ls  "9 r .

ot: qii.r 1 fi or rur:n irJfilu lrr.J'nl

negative chargc rufrrso: phagocltc or

nopha.tocl,tosis 
' l iotL r l : .rTn LYu rnorplr

d l u

ine analog, leworphanol t lJl l f l l ' {

% q t
- t$o i l : f iLl lJ$ufl  Lt i l  Inf luenzet

wirlrs n1:i1T6lxytnlvfinnifirte.r phago
o  q  o a  - ,cJ;te ntthi l  Phagocyt ic act iv i ty noint

g ' r l  a  6 l
- i l  l j l l lU' l i f - lUYltLU systemie l t .pus

1

[t nU paroxysilai nocturnal hemoglobi-

nuria fi nr:u.J6suurln.:fi ffrlor phagocytes

rirififiadhesiveness ttn; phagocytic ac-

t l \  rL)- nf lU0Eln.!

c. DIN{INISI{FID CEI-LULAR

I ]NERGY

. u'frg.:stnri.i PMN trnv monocytesEl"o':
-  ; ' , w  , '  f l .

olfl"u ATP it ' . lLrrstn anaeroblc giyco-

s  f  6  r  i a  r  -  '  - ' -  : -

11'sis nr'"lu"iuJl1?3fl ' l . l  " l Yll l  glycolysls in-

hibition rgu .nrr;fffi lorv phosphate coll-
a i  q  ' 4  v  l l  , , ' - -

centration 11v'iLl lutn0fl10{t' l1J']u proleln

calorie malnutrit ion fi\f i :! intlavenorts
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hypcralimentarion r,rlfirffo phagocl,ric

def'ect 1fi

IV. DISOI}IDERS ASSOCIA-fIiD
\VI ' . I ' I . '  IMPAIRED TNTFALF"UKO

CYTE JVI ICI).OEICIDAL ACTiVITY

*lr'riln r:oii,r 1 iirirlfiiffnnr;rirntL
a a  a  -  A  i  ^  1 .

I tot t l f l f f i t l l l :Olf lnrrU' nf lnrUtql t  phago
u , *

cyi el.i1{ulynclifl?EJ

( i )  Fcrmmat io , r  o f  phrgocy t  i c

vacuole (phagoli,sosome) fi ':uongoi pha
a i  i l  ,  -  X  a  a  o i a

goc],te 1_vElu00n lu x,::.1 Lto ttrjfr lt [TE] i4 pt?

(e n-";ig ination) q ilr.tnd fl'n r sli4n erlri'trJal
1 1 1

rt1r,l rracuoje frrsc.: vacuolc tli rut-

ur;itecl fau,r' acids srilu:iirutalsisusii:

phatidyl choline rfirufir.rrflu'iril.tuilrn

lcrlornl acylase enzyme, cel lular l ipase,

peroxides rirlfifi saturated fatty acids

uixatura{.ed farty acid ratiorfi:r6u

(2) Degranulation 1o.l cvtoplas_-

mic lysosornal granules iEri\,r-ltu pha-

gocytic vacuoles granules rs"lufisudefl

?r'r'r fiorfu lysosome olrirnr.iluio.:qrn

il"u rJ: rnoLqr"rcJ bactericidal rin; di gestive

enzymcs xrn1ilYfio'Lri?qodnil lu l ipid
n ^ * ? t

m e mbra n e txi o I,t ? "lJ 0.1 l,J lt ti a't 1 [ t EJ n o 0 itl.r I u o EJ
r ! A . , n u o a - Y a . q r a t d

tllri lil 1 Ue tl n q n fi Lel"4 1+Y.] er.rU U1 J11 
-l t14:i s 0Lt llfl

ni"ii latent activitv PMN eo*rxuelifr

4n

'  ' l  ' ' i l r i u r r i f l u :n i f i r i . i
gralrules 0l.J 2 lu9rfl

prirrrary granules ( azurophilic )

igu ffilu1u promyelocaie iJ:yr r't:-rEi'tt

hyclrolytic enzymes rflusiu6nr.inr,rri*

fio s,:c.rndary granut.s rilUffnliu

rnyelocyte rJ:tfauoiis alkatrine phosp-

hr i iase, lactof 'err iu Ltny lysoz),m.,  6u1

clcgranulation rin6ulouffrtor gru-

nules [inyEJo.: phagocytic vacuolc :,,i iti i

if lri".i,t;i:,fcrron-u zirl# hi,drot,,-ti c,

cationic Inv pcro_xidalive enzyn-]cs fil

i ln'rroor,q rn granules r:i., ' i: lrrilu phago

cytic vacuoles
(3) St imulat ion of or iCat ive me_

t"Atllu glucose oxidaion fltJ Hexose

moncphosphate parhrvay rfiru6udnfi.: ro
tyl'19"r')

(4) Intraleukocyte microbicidal

systems nrlluer"':to.l PMN frnr:r,lnrcl
o  . . ' a  ,  %  d a  v ,

$U flYl:.lfitllflkl:j r-r'tr ? L?.J'rtt Oill nf t:- U'ter

a.. C.el lular aciclosis niUUn"J
q ,

pnagocyrosls  1: f l l j  pr - I  J t lu  Lu p l ragocy-
t / dl r

t lc vacuote nyfif,tst tnJ ltuilnTfl) qun?3

1l,lllltJ 13910 it T: fl C n qilt 1J0.3 lysosomal en-

zyrnes Cellular acidosisff qlrfr nfr uri rfl u il:;
i  . d '  -  - :  a a  A

Iugus]0 n 1:il rn'rilLs'iJ $]Jflil't [] EJ11 sensitive

oio pH
cl r,

iLrilq'l%

nr dilfiruufi less warer permeable un-v tabolism lutrrl;fffi phagocytosis nlstu

snl:ilJ1n Rt:L"lu r;acuote finr:giri phos- rgnriqvfi o2 consumptionltn:6?'1iH z oz
a , &

-teilt*r,\rg 
!.xrl pneumococci



b. .A,ntiftricrobiatr agents fl'llJ

iu FMN rJ0inrrqi1ilfrflr:r,rnrrryrielffxril

driffaiilofirir"tfi ttu errago.ytin soy
/ t  I  ? 4

leukin ls'lueft1tSe Gram negative ) {,:
'  

A . 1  * a A  eflonqn;t66frneriu acicl pFI i"iuriu uon
V  c ' a  .  c

S1nUUil{iJ catlonlc proteins On Untu1l.{ft

?'l:,1 specific antimicrobial activities e{o
X V

tgoll,) Gram p3sitive ttny nega-

tive Rialu PivflJ ",r0tlur*rifr iaciof.eirin
j i

(t:.iu bacteriostatic) lrrrB lysozyme ffdol

cell r,vall (mucopolysaccharides) to.:lffe
A A

LrlJfi?ttTULt1.tSil e)

c, Bactericidal syster_ri :y!*lj
; "  -  a
y]flrrtrundqlu PtriN $o.Jklurg#o iileb_
anoff halogena{ion system ( hydrogen
peroxide, niyeloperoxidase, halide
sysiem ) qr-r haticlc frrirralinerfio iodine

rl ri'i i fn : r i oci i na i i on -1r r fi n r r ki o-H rnri nin-l1
bactericidal activityrrr: iodination'lilhi
^ . - . ^  _ _ _ a d  .  i q  l  Y !  . . 1  v . i .
9U? Uil',]:?',Iil l,tu'ti1 [ u ft 1T";(.ttt o rr ot Ur el,n q;
;  q  t  X  a 4  4
il q e) i,un 1 T*l 1it 0 tt :j nil tT EJ n 0 f t -r ; g;.. 9.1 sllpcr_

x q
oxloc fl UR18 tU phagOc,v-tc

a. CONGtrNl fA{, DEF-ECT-S

- Uhronrc g lanulonra lous d iscasc

( CGD ) I:nffurnuls:.,rn1iEr:rlilrng 1,,rL1il
u  t  , i l  !  d l

lJ ' lU[T1 f l ] i+ tutn ?OJ:. jU?U ]t f t  i l : j  tLi t t t i l

( x- l inked recessive gene ) ntu;"olnr

nitufi i lqj$[ngnlflylf lf i ttu]J,autosomal re-

cessive gene fl tn 1T6t'1n-ru so.r iirJrri lr,roi rr,i
!
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t v / d
!  ; :n0L9l  :U t )  i l )p i raocnopatn\  (  LL*J;J1n

V *qrull1Jn?.:91oryir incisionidrainage ) 1re-

quent pneumoltia, hepatosplenomegaly,

li l 'er abscess, chronic dermatilis, os-
teomyeiitis, shiniris. ionjuncriviris,

diarrhea, peranal abscess, ulcerative

-stonr atitis. leukocl'tosis. anemia ot'

chrcnic in{'ection, hyperagamma glo-

b uli n emi a :lh.r n i r ^fi o r n r ; sr"; r r a'i CI -. :i t qi z -
a  &  A  c a  , !  r  r  e  

t  
O

3 Lf loUsunTSytJ i6, i i l { i?  r l l iLEclu 'hJt i tu  so-ao 1- ]
? 1 ; d i

r"i e ]1 irl ii 6i tr1,i fli ?r c.t 1 nfec tion tu fi :ir s i'tn r
f u d  i
i t ;  

"  
J  uram posl t tve,  ncgat lve ut  J  1

iungi nrrrufrsrilnfiorifi phagocytes ssrff
r l  A  4  a a  u 9  r  !  u  !  |

il? un ult o ttljnnt: u [tn 3tT il: 1 lin iLEt 91.1 lxj 1* L]t

1rl r",r: ty oxidai. i te metabotisrn uir tr l

1r'rJrrl[flury.irlilfi NADH oxidase defi*

cienct- rt i iur. l :^ufinv,: \ . , \DII rt  n y

NADPH oxidase riiurjnfr r'ilo.:s.nrr''r
u  |  '  X  M a  . '  4  . i  6 ,

:tu n 1il1: n iy?J itr o 
"L,rt: i Lin,ltr nt .,u qrr nu Io-

it iatoLrs tlssue 9ii lYt?T'tJit i i i

- Disorciers related to CGII. ali
r r d l  r . i

aiJ 1.! tgtU Jol:'s syndr.onr e tlj it i )fl'/l i\i 1l

l,Ei u''o s ru r n tu:n q:j rfl u rfi n fir,rd.:ff ii ff r s tr u n l
ruxfreiau frl',y:? recurrent ccld sti.rph.

, A r A a
aDs.ceSSeS 9' lJtt f l l ITi l f ]nCfl LT!: l : iY';?nXi]J

nretabolic Ltny bacteiicirlai clel'ect nn"irr
'  d  ' ron i "  

lu : i  r iu t , i  : r\  LrD. Y"]f l"^, ' ] i l  s) 'nd

rheumaroicl afihritis iifr ertensive ti-

pochrome pigmentation lcrr,loifie rir.r 1
o  . ,

:  ; ;JrJ hist iocytcs, hcpcruglobui incrrr iu
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ruqii increased susceptibility to inflec-

t ion. puimonary inf i l tral ion, spieno-

megaty ff: i':rlv6irfi.inrufi nrinfrlu oxi-

dative metaboiism floJ phagocytes
L  A  a  t C  I  f l  I

f lnlPJflnJnl LUL, tLv' ' l lJ01fl1lL[9lf iEl ' lJ LU

uns'lxiufffl granulomatous tissue

- Myeloperoxidase deficiency I:n

tl riuo rupt tfi ulu autosomal recessive

trait firirrifi chronic ,or recurrent su'

perficial monilial infection :irrfiorqns

rfigr deep tissue infection *fi'jr monilia

skin test rnflr.rrJnfiuyi phagocytds to,t

fir-hu%irr#o monilia lillfi Lysosomal

granules ro,r phagocytcs (r,r1 PnaN

6gsy monocytcs ) ro.:ii:-iulilfi myelo-

peroxidase activity rnl uoivirrn'u CCn

fi;i"ufi u2o2 rfrniunlri,n"r phagocyto-

sis firufi'jrstfi fungicidal rtnv bacteri-

cidal activii)' nfl n J fi rrtuuun' rri:i-n q yt:,ifi

severe infect ion n"ifi u,, or,fl u lrn, : r "r:.r-ufi
a ntimicrobial sl stem compensrtion

lriufi intracellular lL2o2 *riuulnr*fit

:ser"l rnicrobicidal levet filfi

-  G-6-PD deficicnr PMN nr:t ivr

c-6-PD nrartuifrerrfiafler')ssyirlfifi oxi-

dative metabolism nflu?€tn.J rr"e'id' tuiJrn

iir-lrufi :vsir:su? t.r zo -so / go.::vsri.rrjnfi

airu"udtil"nqv'l;.if, uactericid:1 dcFect ln

4* :

; c  a  d

l rulurrr:t tv]r.r G 6-PD Lu PMN runn
4  

" ,  
a  ;  r  !  x -  " ![1, ' {u.1 1l  f iT0f l ]n?1uu y{?nui lnn3qt1i l r i r0d

Q'iil severe bacterial 'infection

- Lysosomat defect fid'lalurirtlfi. 
:

tI

pnagoc) ' tos ls  l i l ld?1.1 HZO2 tLnyU: i l1 i l

.  c 4  r r  X

myeloperoxrdase tlruun.fl tt9't%JlLu0ttun
C  d  U r  v  a

litiu'[flueu tut:tt:.tfrt:ilnes lymsozyrnes

orn lysosornal granules u"ottfiar:lnfi Ei-'t,
I  A  d  u  d a  ,  t l  e  n .

0Er1i 7ltUuSflLA1.l n flO i. ' lL?u Fl?U UnedlaK -
!

I{igashi sl,ndrome drfr siant lysosomal,'
t

granules [1fl i ln3il enzyme 00n:J1 uflu
. 5 t  L

l i " in  ?11 Lf i  bactenctdal  act l \ , l ty  uot l
3  a *  o  -  e i , i

u o n 1 1 n u un u .J ?\ il n?'l rJ zu 9t ]J n q't t!:.J :J tft ! ? n ilil.
q  u  t  ;  ,  I  v  i u  '

[]rhu?gjl l.Jlet lactoferrrn 1??JnunlTTl l,?J
l

f irrt tni lnrr lysozl 'mes e tn granules

vr ri#"{ r€currerrt inf'ection

b.  ACQUIFED DEITFICT

Acquired bactericidal defect fl1n
^  X  J  q  y t lrlJtnerflutrl;yu:i LU,JU?EJfltu severe ther-

$
A 4 \

ma1 injr.rry, irradiation therapy, fi:olt

mixed cryoglobulinemia

- DrLig-in.luced bactericidal deFect
d

ir 1?rfr 'l cJsufl f, 'Fx,J't:{r 11Q rnfl intraleukocy,

tic bacteric!da1 activity ru.rrfiq'rdsflrrr

1; tsutnt?n lysosomal stabilizer (phe-

tyl butazone lrns colchicine), inhibi-

tors 6f eleitron transport ( amytal, .
t A

nldrocor[rs-one ) ttfltl.{o{a]n lnnlbrtory



'- reffect ourol*rnfiu-nqsl"ri specifir sriuL
,, r.mechanism ffufi-ni.r6r'lilrisE]yr:ru phe-
- nylbutazon. fiqri z orjtfio (l) inhibit

'. "G-6-PD virlfi oxidative metabolism
'. 

" 
1:rrfiru6u (NDT reduction rfiqr"fuu'oan"ji

ilnsl ) rin; (2) inhibit degranulation

, .and myeloperoxidase aitivity (Colchi-
r ' .  ;  a  t  a, cine ilqvrfrrrur..16urn-u phenylbutazone

,', ,*ui ru"u lil uiru nr: :Jn'os rnyeloperoxidase

ri, ' a1n granules virl#fi bactericidal acri-
. d i

vtt l '  luui lnf l )  Amytal  urnv hldrocort i -

Vol. 8 No. I

A r e a V
sone 0onqilf'nn1[Jnu n0iluqy rnhlblt TtJ

NADH, NADPH oxidase drh}fr Nn1
reduction, 02 uptake, HMP activity

r A V
l lnynl:T]ltsonr catalase negative tlnu

{  ' 9posr t lve nn lnhrb l t  L :J f i?u
a

- V d !l t I

9lJUilq3tUU1fl?1u!?Un1:flO.J body

defense mechanism nnir'-!feu?u1n n1T
. i  o e  A  a  ,  a o  ,  t l  ,  a

ytxvtli 'r lsnJ o?1il ?]f]lnn Lil r.,i i l?ct qto.i otflu
, A  *  .  v  v

ft ? 1 tJ : fl n? 1 i 3l ? 1.: tt fl 3 fl 'r fl u n 1 T Er 5.'l q r T iu o.l
, - a i ^

ufi:-rflnlT t?,10?]frfi0lJ n?1iliifllnqr gflJ $u?u
&  r '  i  A  t  I  V  r

nl:ultf l f l  3an t?i0n 1T:fl ulrif l  na't0.]gl0 tu.
j g

i
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A Nelr' Test for t}.e Detection

of f nfeetiotts Mcinonucleosis.

by: Dann T.C. , Brit. J. Clin. Pract,,
21 :511-512 ,1967 .

I.M. rflu common disease n-rffnlfi

turfr n, {ri:uunyrifrorEirfos
a * A

in'frssel:rq l.M. TersrriLLdrlfi z i# de.-
1. WBC. Count ?\ln I.M. elfi

leukocytosis :sft"u WBC. count CI"irrEi

10,000-30,000/cu.mm. rlqirtJ?.. lsote

lnfi raicairtfi 0rnr,lr arypical celt5
r o < k r r  r  r

lifl?futillriopr specific rniofirhylurrjrurn

ilh

2. Agglutination Mettrod.
4 i

1,4Tfl  Paul-Bunnell  Test. ( lgg2)

. \n ,f
flT?xlerLfluurtor serum nul{:lr agglu-

t inate sheep RBC. rf ig1fi  t i ter l :56
H  V  , o  |  , ,  .  I  k a  s  <

f l1.{ L1J0011 Oragnostlc Ltfl test utJflotflu

6o non-rp.cific arn posirive lfin"uvfrn

serum sickness uny heterophile anti-
. l  U t  I  d ]

oooy 0U tqtulnnilu specific Et"o.:U'H.tt

rir dil'ferential rest Iflu absorb ph:t

Cuinea pig kidney uns beefl RBC. d.r

iflunr:rfisurnrurun-iisylfi final resutr.,

lufl reoz rvide \fifrnifrira1fru lera
i,i' trormatinized horse RBC. rflu indi-

. d r
cator rrulrr horse cells r? sensitive

rrn: specific nrnrdel# tt formatinitzed

horse RBC. .ituru 1 uflfl l.JfrxJn-u serum

nu'ii r ilufr ru clean slide ttn'r rotate
A Aulu 2 ulfr fr room remp. irireirusin

agglurination u1n posirive qsilTlnflqtJ-
- l  c  q r  d  u r a  a d & d

n o u [lJ u[?J F] 1t u 1 u "'l 114 tl,t u I e] $ fl tq u ? f't [ [T [l n

?t I)enco I.M. rest

f ' A u l

8lhill:-?tflffe]J lflu1r 1'[o1 tnoo orotr,r

tsg :tu 
.ornflu\,,{ifindu'jtflu 1.M.. n:,rs ql

uhlr-lfrlbnr:sor The Beck Laboratory;

Swansea Hospitai :yu-jr,:fr rgoo leu
err?x 3 oritlfio WBC. counr, paul-Bun-

nell screening test lun;ii Denco LM.'

Test'[ei$ionr ilgl rrr Jr]-Jti.--

d a

???t0nfl1T
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Pual-Bunnel l  Davidson

+ve.

sTi l ruagCI.tn1?rf lnoJ' , ,11' i r  Denco
!

T a f, A e d cirtr r w q , o
r.M. rest xJ9joglftTJ?t l i l f l0J ttt?ntuiu, 11.1

|  . ^ ,  I  o a F i q r  -

. l lUt tnUf ,Uet ' tn  l [n3 specl l lc  n?1?5i l  lgn i l
, .  r  a  I  d  I  q ,  |  ^ ,

oti,tf l  i l  n110luunlv{uJtrEttt i ln L]l0fln?1 Ilne
j,

granulation (legative) ni-r coarse ag-

glutination (positive) rviruh frrrsrru
1 , 9 ,

9  |  a  - ,  ' c d

fl 't.l?'l sensrtrvitv fl.JnJ 1002 ttnur0eJon- 9 ,

I  d  V  t t .

o81,tfl0 t?Jflni lnactrvate serum n0un'l

; , 
01TfliT11

T}-e Nitroblue Tetrazoliurn F'e-

drrction Test Versus Conwen-

tional lJer:ratology in ttre Diag-
.nosis of Bacterial Infeetion.

by: Roy T. Steigbigel, Paul K. Johnson
and Jack S. Remingron.

N. Eng1. J. Med. 290:235-238, 1974.

iri 
' nr:il:slfiuzunvrr,:eiru1nfiflivrcLrqi'?EJnr:

. :. lir routine WIIC count, differentiai-, "'-

Atypicai cells ! Denco

I
I

8

424 2

89 9 6

4 T

l:ar ,,' 
'

S:..... . . ltnl blood smear lfiofl:rso toxic gra-
s _

lii;. . nulation, I)ohle bodies blfiy vacuoliza-
.  q  A '

:., tron [U neutrophlls [?,lof' l??qilt bacte- .
' \  

. .  A  d t  A  ,  v  <  q  e  I
. f lal lnrectlon "41$1Ju1l-tj.?gnflutfi.ttn??1

. sensitive n'jr NBT redubtion test hn

false positive rLnynxt?Jfin1\61elu NtsT

:yrn'irr control unsfr:-i.:ilrrnflJ.:1 NBT

fr specilicity l-.:iilfir^ro
u  y w %  2 4  r ;  I  o  q e  a

i . lYrfln0J !f ltnu,lt1 c ?'tf l19l?'t aynl tunql

bu.r"Ju.*iu uio fungaenria :J:rng'jr

irr r v { ud lu.r' rl.{? 1.} 2s o'i"iou r r (q r n rff o q s z g
v  I  r r '  y r l

qrYrour.J yrrqrvqrnihj?il 2Bs nil) tJnrrr

flT?q NBT positive rirra:":r bacterial

infection 14 tlEJ (1u zesr"rerirr) lfiolfiu:-r

n"1J WBC count il:L'ilntn.il:.Jn61ur o:-rg
/ t /(q.rnr'r to,ooo/cu. mm. ) nr:rir difl-

ferenrial cciunt fi shiflr to the lefr dr-
d

1lt1.r 19 Tlil tln!il toxic granularion'lu
k o { ; X

21 ?1iJ 1.{0nX1nil lutnog]Ttty'{ryttfl B ?1u

i,u Dohle bodies uny vacuolization
t + a a ' J

[[nv 1\:J n?1:Jt]ft i l f la't yl l.Jfi l l l  Lnlteirrt lt ou 1

drunpxfr* bacteriat infection lu zz :ru

6ri: l  s :rr lu 37 T'rFr #rhjunnroinrr\
tor infection 1fi2n NBT positii,e

frvrqlnoilfi ifirion-,r1no,ri r factors ff fi
$

zu n e'io reduction r o.r NBT dye 1 fl El
V  u  t 'gra nulocytes u-u Iilfi i n:il: i:-r n',rr,ier rfi ,.Jr
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uq'ififlnit'ir intact cell mernbrane lil
g e  ,Beil rxr oye r{]u uoiun".:qrnrfinnr:urlfiuu

rurin.:ff membrane nn"ria;o:.rili dye riru
v t  €  N

t9J'tfltgnn ilonxlnx{ enzyine nicotina-

mide adininc dinucleot ide o-r idase
dl 61

RIEJ Iu[SnRsy reduce dye rrny[fiCIJstn
. a &endotoxins li4:lruodr,::.rintu vitro roty

neurrophits recluce dye 6.:1flu6.:ffur6er
; ,
ilfi] mean lOJ NBT score tuntTfrnsl

ri r.l r s eir r bacteraemia rti0,: qrn il r n
Crant-r,e 6o re.u lusuyfi mean scor.e

floJl4'ln Gramfve.[yitn-L g.s(fir mban 10
d l

fio?1 positrve nl1lT1J bacterial infection)
'  

d  3  X q u  e  rrunn1:ilftfic1J!;i "l u t lutuu:r neu_

lrophilic d) e reducrion iyfr specil.ic
I

response et0 phagocytosis InyOtqfrnrr:.t
v  u  d ,  ^ ;  r i

fl :.tWunfl 'ct6'1.:rsy'liln:yfru hexose mono-
phosphate shunr-linkld oxidative me-
tabolism ,r icilul%.nd donriur,f; xfurfuEr

ttuJnu reliability so,: NBT rest.

R'apid Nitrate trfeduction Test.

l.M. Porres and Vir-einia porter. Amer.
J. of lVfed. Tech. 40:6, 197a,.

a a {  t

rfiu erfluilnr tJ1 qtn ifr s o r Br6ugh
(rgso) Ifluratiflil f{itr-ate brothorr.r' raa*
nufacturer's dircctions (Difco .-la.bbra_

tories, Derroit" Vlich.) 1# wltrat6 broth
tdnJlx{vnor]gu'tf t  10 x 7b :Jt j .  unoftng

E',r :n
: . . .

0.2s ?Jn. ttn'r Autoclave. lnill jretgent 'r'-

c r , { . 1'e ln 2 oU' lJ no Reagent A'(Dimethl ; l  -

aipha - naphthylamine 2.1 ml., glacial' 
',!.

acetic acid 100 m1., distii led *{are, ',,.-

250 ml,) : Reagenr B (Sutfaniiic acid :,

2.8 grn. Glacial  acei ic acid 100 ml. ,  , . . ,

d ist i l led warer 250 ml.)  
- . :

a a o q r X  e i w  - -  
"?ryl I16tL,t f l? i f l -o. tnr:qyi l f l  no::n: ' tL i lu, . .

, :
Nitrate brorh, incubate 3d "C, uru so, l

ulfi filn reagent A and g ni'liloEj'rJ- , r-

nv 1 fiun nn":6uilnzunL:nun;n!fl-.r# ni .':,.,
r4?d ^  &  a  d l  ;  t  eA 

I

tg ' l f i t t f lJ tnel lu fuuui lnL?n t , . : [ne l . : i r t10. ,  . , ]
i  . ;  

'  '

?rvrf,lfl01J6n:Jr:nr:-Jfiru Nitrate t#rflu ni-
.  !  u  , d c d  t  

U  ,  
j .  Itnte. il 'r l l ituflnilFtfloLqto"Lil rfroni1 ur1r0- .,:,.

duced nitrate r,riehi InarfixJ Zinc dust
r4  16 l  ra  \ ,4  |  a

nr'[rJ1uil:'rril'Lilrfru 4 mg. I mt. nifi6ufl.:
^ ' . i f f | . . ' '

rrisnu ejruzun'jrr,rnoouu Nitrate .test. '
q t  . d  I  A  l

ti/r.Jonil tjltdfi,i?t?J unreduced Nitrate

lternrilun::nr:rfr:J Zinc dusr n.lt:lun"r '
d ( , r r  r a d  ' ^  &  d q . ,  ;  : "  

. l

nu J i:i t r rl rtfi.itnfl t un Lll tt:Jn zunlrn on u u t:i u

tjn!tn t?'r: rs rrnfl r'j r'[ilfi unreduced Nitrar e., q

x4t '9 l l4 Ionocr r . r r , f ro ' i r  N i1 i \ l t r a t e  O n
. i l u
: - r  , -  f  a  , . t r J  ,  G l

recuced t9lut.I0 L:,1 LlJtr;
%  , t r u t  ,  G l  . i  . 4  \"ro'lr, l 'L:Jir-iu nr:5u{rti l1rr,

Niriite. -:
: . "  ' '  ,

q v  a

. n'rryrfifro.r L,itifro a,osg or-.rol't.: (rre,l, '.

. dl 
- :''

untU strain) r:tu gqam negative bacil:r -
r :  '  . Y  2 " .l ?ltfiu rlfifto,lnu Rapid Nitrate

Reduction resr. o-lnoirr,,^ioirrur,,-i?,,

- ;  : '1, .

,{

:.a-:'
,: +i
:,i,11

,.i
,.:, ':.:

/ , :;:, ,{' ' ;
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lfirrtrunn":.t Standard Nitrate test. zun

nrrrnno.:r.rr"ir firfiu't o e't"roilrrrylru"uff

1#2n false negative oiruzun false pos-
r r  l d

I t lve l :Jl i

I f isk Test for tkre dif ferentiat ion

of Pneurnococci frorn ottrer

AIpha-I{ernolyt ic Streptococei.

Victor lorian and George marltorits,

Applied N{icrobiology Vol. 26:1L6-117,

197 3

Srvab L6o DiPlococcus Pneumoniae

i 25 strains n-lalpha*hemolytic streptococci

125 srrains Lu horse red cell-Eruceila
,

agar lln?rfl I methicill in disk rrrn.:' l:Jrjr'h]

incrrbate anaerobic condition fi 3loc,

24 lirxl. trn"l incubate aerobic condttiou
Y!

n 6 C., 48 t:1. rto Pneunlococcl

yin strain nrlfi ring of' beta-hemol1'sis

eibruror: zone of methicillin inhibition

tte'i alpha-hemolytic streptococci Yln

strain 1ilrff'ar ring ttnv beta-hemolysis

frrlei ,on. of methicillin inhibition tilr

xt"i.{ rirr,t:-:t horse red cell-Brucella

agat rfliuxlfi Isp1fr oerlurinated horse

blcod (BBL) rjrrurflufi l,o0o rPm' uru

so urff toT supernatant fluid fr.:Ll u,n
tr

seclimented red celltr2mf id Brucella

Vol. 8 No. I

agar (BBI-) t00 m1.. uniur'trJuvr 12

mi./ plate.

The IJse of GLC for Quanti ta-

tiwe Deterrninations of l\4etabo-

l i tes in l3iological F luid: *

John M.L. I{ee

Dept" of Animal Sciences. College of

Tropical Agriculture, Unir,. of Flarvaii

nrr ur rji :.rrni flo,r 61: ff lff e, ff u qrn

metabolic clisorders 1u physiological

f luid 1fi :-r lr: il fiL l:,: 
',?i 

16' i fr cut -

Liquid chromatographv lfr odrr d?.i lrTd

ii,l::r',ts C:;libLarion tcchnique r.r"u t;
.  A  A  a u a

" , i ' , ' j JuL1\ t  i s  Lu  f i  tT  ?1 ' l  l t :  ? ;1 i l {  i  l l l amln ,

Oxalete unt hydroxy proline L.r bio-

logical samplcs 6rfiif;airra:-:-r111 plisnta

free amino acids, plasma free fattY

acids, glutathione, urea Ltnv urinary

amino sugars oiu tnqna.l'lfirirnr:anatyse

f,t: er"r nnrr rrnv udflJ tin $oJ il 1 T 1 fr Gas

chromatograms Tfi rlfr u:r1usd'tor nitro'

gen detection system ttnv Flante ioni-

zation detector to,:lnior ifrnr:ff1.6'

CLC technique'drv:- lnr:rnri l?r 'rra*: i ie.:

metabolites i1 physiological sanrples

# vir1siadrt:rflli ':,rnvs-1l#rit means ff

n nq'io.truuoun"r:J
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A Mettrod for tlle Deterrrrina-

tion of Arnino Acid in the

Range O,1-4 Nanonnoles lJsing

lligh Vol.tage Electropleoresis

on Cellulose Tkrin Layers.*

E. Mc Evo1, Bowe

Dept,  of  Biochemistry,  Faculry oi

Medicine, [Jniversiry r:f Singapore.
t  V v  a a  Q  t  o

zuilftno.t tetfl!?In1: t1ii l  f i1x4:ufi1 1l:-

u' , *  lo ino ac id iu  prore in h ldro ly-

sares unu biotogical t ' tuid 6frnr:t l taW

:J:aTuri i  lor h gh volrage elecrro-

phoresis ( 3,000 it. ; r,ru'til:-ru thin

lavers gtass f luter 12 x 1b 11.?J. infrou
gr"':et cellulose powder 1u dirnension

t[:n tu dimension finor run chioma-

tograph5, ]E'rttfr sc,,lvent fio butano/

53

pyridine/aceric acid/warer nlT ?i  l
q u  i d  . -

electrophoresrs nTUn1n1il [q]nflrrtilrJ field
,

strcngth mJf i f t  t tngh.unf lodrJf l?Jt to[R]u- g l t l

o r c d d , . i . . A
Lu 2E u'r?t t',Jtul{l ' ln'lyl ivstne 93lflnail
i 1  , * , { X V
?' . l  tu f iJ  12 9 ' .1 t .  t l , rodunf ln l :  run nJ 2

dirnension amino acids zs sr1 e;nnr[an
1l

t d

ocn0u 1J6?Jilini n rril1iliiltrurirlfi Tfl erri iEr
$

Tiltuu conract photography ',u"J:J ne-
. a . i . r r r

gat lve TiQgl i i r  n tnhycnn i lT lnf lo f l  t rd?i :1

l:J scan leru autnmaric roller scanner
F i s

vloEitt[ : .JU?JlLnUtA?lrv amino acids nnet:

trTrir Coeff icienrs of Variat ion odTy-
9J

| - ,  a. l  q ^A X6l eq

v11t 5-7 t LXllrUt!1.r L1 l i lnl: ln iu:i l l i l t
t

glutamine lu Hela cel ls lu Lab. to. :

#ilfln0.r.
$

- 
A paper presented at the meeting held under the auspices of

Mahidol University and Rockefeller Foundation at the Faculty of

Science and Faculty of lVledicine, I{amathibodi Hospital, X4ahidol lJniversity.

a  o i w

fi i l"iSfl?']U-rU
I

9'!i:.Jnfi6EJ
1I

l
,.,.i,j

,r ]
:rj

,, .,j

5  r  A  r  t  q w  ,

tlj Tglflr gifl Ali, 1,: tlrrii T ru ru nl1T 1L e?EJ
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1l  ' , l?

, v

ttCI.ogt.1

rjn"nn:c?l::rrfi 1r'1Ta{f, eJ :J:ss tuetilc
., 1

t  f  a  I  ! l t '

flT:?Jn1Tn?Unilfl1:il?Cn0U tlnflnuu tfl
t  4  

' e  
t A a  d
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