
?-l€611"
blnFtfinn1€bbi^trnef

aa cl .
b ?f et a bl tN



FibroSystem-The Total System for
Goagulation Testlitg

a8"il ',

i,

FsroStctod repf.3.nt3 a najor odr3..o in coog rlatron l,.sil.a li it 3.'rtalcongulalLon systom lhalcomblnot r com-
ptolo l)n€ ot proven reagenb wrth thc unm3lched ForJr.nlnco ol rhe Fllrodratrr prsci!on coagrllalron llrno..
fbrostrtem l! lho mosl consislenl, qccurale and r€pfcduciblo ryllon lor coagllalion lo3llng avallable tod8y.

ry
, t-,*

i.:.1

"*rriflt 
ia2^.

6M
:,: I r_i:,:::!2Pri itr::

SIAM MEDICO SUPPLY CO., LTO.
26l3 tilhrtirx R0t0. 8Afl0(0( iA ,AN0

Tcl. :34-94.r5, 233-ti97, 233-7433 EII.l9|

Cobls Aod'e:! tl;Ci(j0 tiAl{EX0X



$

rBufiili \zot., lO Nd..,l
Msy lgirz

,.' :'\.: l]. I: ':

a"ftreun otr clffi|ornoi

'Comparative 
Study of Enteric Media:in tbo leoJarion.of Sqlrnon6'I'lr

!''':'','t,..Abd3higdl|t.l,frorrrQt99|,ppe9ipery..".,
r.,.j . . r'::';'

Praslt TtiaravlcttttLul I\4,,Sc..(Micro),,'.:,':.'., ..:r':;r.ti,
' : ' Kdinpirl 'Panbe-Amlot. M.u,'

: ' : ,,..r.:.

.plating medium,.. and Selenite - F btoth

..as an enrichrDellt ,broth. Receni. evidsnce

,has shown th8t "Maoconkey .sgar Jacks

sellctivity tor Salmooalta and. ishigells

€o hctoge lern8rters .c8n ov€rgrov,,

p( inhibit . these .orianrsms (t), wherees

! ': . ,, .,.,. ... ,r t- l

' ' 
variijus 'meaii niiie'ujlir devetirlld , ... )tn .1e66, Taytor. (s) introduc#

'tor isol€liod ol gram inegalive enteric XLp. agar of which the latier studies

'bathogens irbm stool spditmens.. Th. shown botter rate ol isolation of sntoric

ilolEtion traditi;nally usls the combinslion pathogeos whicn fewer lalse - positivc,

.of MaiConkey igar as a dilferentist otgrnrsm.s (e,+p,Z.s). On this medium. 
_I

OlOtinS modiusf, , .Ss,aga, a€ , selgctive the ditlorentiation ol Salmonella ani', 
r

Shigella trom olher enteric bacilli iS

based on not only the . tsrm€nts m

of lacto-se, saccharose, o, ,ylo"",' *t
also on lysine dicarboiylation ana n2S

produclion.

. .Mor€ re(ent study ol ,GN brotii,.

Fq sgar and Qeleqttcs-.F. broih have (s'a,a) ha"" .clearty. ajomonstdatgd lJr .

b8cn to iDhibitory for lsstidiou3 patho- lha €nhancomeot ol . isolatlon ol cl}t€ric

€sns such as seme speci€s of Shlgella psthggens. In this p8pel routino Btool

(Zg.4). Furlhermore,. maoy of thess spaclmqn€ have been used to compa{t

madl! oller little in the way ol coto- Diiact Strolking : Macco*oy, SS .nd .

nill morphologic ditter8ntistion other XLD sget wilh Eorichm€nt B;oths: S!-

than lhe sbility .ot soma organi€ms to l€nit6 - F and GN bioths lor ths

tqte!nt lsctose. isolrtion of Srlmonella and Shigalla.

' Dcpanment of Microbiology, Facully of Medicine, Chiang }{ai Univeritn
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Meteiials atrd Methode

Between 11 March and 5 June

1075, a total ol 262 stool specimens

Ito|n patients seen at Chiang Mai Hos-

pital was examined tor Sslmonells and

Shigella. Each stool spscim€n wrs

straaked directly onto the thrce plates:

Mrcconkey agar (uC, Eiken), satmonelta

shigela Agar (ss, Eiten) and xytose

Lysine Deoxycholate lgar (XLD, Eiken)

and slso plsced inlo the enrichmgnt

broths: Selenitc Broth ( SF, Eikeo )

and cram Negative Broth (aN, ggu).

Alte. 18- 24 hr. of incubation, the

broths were streaked on MC and XLD

plates. Colonies suspected ol being

Salmonolla and Shigella were pickcd

and inocuhtcd onto Triple sugal iron

"g"r 
(tst) slants. Followlng overnight

incubation, TSI slants showed the reac-

tion : alkaline slants, acid butt with

or without H2S were inoculrted into

motility - indole, Simmon's crtrate, urca'

lysine decarboxylase and phenylalanine

medium. cullures showing biochemical

reactions for Salmonella and Shigella

were tested agglutinably with specific

anlisera for Salmonella and Stigeila

(Ditco) respectively.

Vol. lO No. 2

Results

Of the 252 stool specimens examined,

59 ( zg.q/, ) n"r" positive iof the

enteric psthogrns : 37 (14.71) were

Shig€lla rnd 22 (8.7l) were Salmonclla

(taUte t). etthouglr all lhree media

u6ed lor isolation ot Shig.lla by direct

strsaklng wsre rpproxirnately 6qual, no

ooe medium grew all of lhem. Ol the

37 isolatcs ol Shigells, all three mcdia

used in paralbl accounted tor 36

(97.9,/,), whereas one kind of media

detectcd no more than 28 (75.71).

Comparisons betv,een direct streaking

and corichment methods for isolation

of enteric pathogens are shown in Table 2.

Sslenite enrichment streaked to XLD

plate was observed to be greatly

superior to both direct streaking and

other enrichment methods tor deteclion

of Salmonella. Of all Salmonella isolated

onty e (+o.e!) isolates were oblained

lrom dirgct streaking, whereas S F

broth streaked to XLD recovered l9

(g6.s,f). However, all of them we.e

isol.ted by the use of both direct

stfeaking and SF enricnment streaked to

XLD agar, ln contrast, direct streakiog
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was seen to be clearly superior to

enrichment for isolation ol Shigolla.

Ol the total Shjgella isolated, direct

streaking accounted lot 36/?7 (g73.1)

wheteas enrichment broth detected only
t,

9/ 37 \ 24.5 I ).

The distribrtion ol 22 isolales of

Salmonella was shown in Table 3. Of

Table 2

Org anisms

. Vol. lO No 'z

these, 14 (oe.o/) were Satmonetta

serog,oup B of which 1l isolates were

recovered lrom XLD inoculated from

SF broth. The species ot Shigella are

shown in Table ,1. Shigella flexneri

was the most lrequently isolated species:

iB.4/ of the total Shigella isolated

and all ' ol them can be found by

direct streakiog.

Conrparison of Direct Streaking and Enrichment Broth Methods for

lsolation ol 22 .lsolates ol Salmonella and 37 isolates of Shigella.

Direcl

Streak

only

Enrichment only

Both Methods

56lmonella

9

It

7

3

0

1

2

6

'10

lt
13

22

Shigella

Number ol organisms isolatsd from direct streaking method corresponds with ong

ot tho lour enrichment methoos.

31

29

35

35

5

7

I

1

36

37



.TEble 3 Distribution ol Satmonsll. isolatad from 22 Positiv€ Stool Spsclmons

Di.oct Streaking I Enrlchment Bfoths

MC SFOrganbmg

.--.J
Salmonella

Pe.cent

/
Sdrogroup B

Salmonella

typhi

Salmoqella

serogroup E

Total zz 100.0

Table 4 Distribution of Shigella' isolated llom 37 Positive Stool Specimens

Dlr€ct Streakino I Enrichment Broths Total

MC
txL 

Dtsub-; cN

I irorar ;; It
Percenl

S. dysenteriae

S. llexneri

S. boydii

S. sonnei

24

z

2

1

20

1

4

1

0

1

0

1

0

1

0

1

6

1

'1

2

29

2

4

5.4

78 4.

5.4

10.8

Total

Dlscueelo!

. Tho eftlcacies ol Macconkey, SS

dnd XLD agars were similor for lso-

lation ol Shigella b'ut for Salmonella

there werg tewet. lsolates from MC

than trom eithgr SS or XLD agar when

the stool specimsnd wsre plated di-
,aectly. ',ln ,t6olalion ol both organisms,

100.0

however, XLD agar wss superior lo MC r-i

when the specimsns we;e plated indll ,.

rBctly wilh enrichment broth. This result

is similar to th;t roportsd by Taylor--'

and Scheth$t (z) ana Monis et at. ,.
(s). Results with combination ot media ..'-, '..--.- . ,:l

showed lhat only the combiriation ol '^i

Mc lxL

0

22

I

2

110ll
29 1416
2l 1t I

4l0l 1

direct stresking and onrlchment in SF



81

broth streaked to XLD medium can

detect all 59 isolates ol enteric patho-

gens.

Of all pathogens isolated, Shigella

llexneri was the most frequently isolated

species (49.1/). These organisms were

all isolated by direct streaking. In

isolation o{ all Shigella, direct streaking

was markedly superior to GN and SF

eniichment, Thisobservation agreed

with some reports (t, 3, 9' 11, 12) but

others had shov/n the gfealer isolation

of Shigella by the use of enrichment

brotn (n, 6, 7, 10, 13). In additicn, no

more than 15,7/ ol the Shigella were

obtained lrom one kind of plates,

whereas all three memia used io para-

llel increased up lo 97-3[ of isolates.

!
n'Dfl nu 1t 1l: u ll L1t u lt 1ltl? 1.J0'l tl tlln u.t

ttoa [ttLflntlo salmonella tlng shioella
vtt -11n8irlrsljonhu?ur lrL nlT'rn u1ff ir.J

ltuMnBntrtuJ llrri .!lu?u 252 T'rii 01-

l',tTlu,l| n!:luu1 ltJfr:?11.r'l lofr lYlD Direct
aZ

Sireaki|1g OOISUnLU MacConkey Agar

SS Agar tlnJ XLD lsa, lln:Inair-
aleq

Enrichment Broth fl0[nuJLu GN Broth
rr . rr , ! ,

lln: selenite Broth ttn?1J ut!ut:ruJno

Vol. lO No. 2

In contrast to the Shigella dsta'

Selenite enrichment was observed to

be greatly superior to dilect stteaking

for detection of Salmonella, Besides,

SF broth streaked to XLD was the

best enrichment method. This was

similar to that reported by Taylor and

his colleagues (6, 7, 10, 11,,.

The results of this study indicate

that, in the examination of a stool

specimen suspected of harboring either

Saimoneila, or Shigella, it would be

desirable to plate the specimen directly

cr MC, SS and XLD agar and also

to inoculate the same speclm-'n In

Selenite broth loi enrichment betote

plating on XLD agar.

!11 l,4acConkey t|sY XLD qrniini
,x

nn'l')f, ll.J 1:nlLln!9 0 Enteric pathogens

r-y lq . h
lUYl.)Vltufl 59 isolates n,l 11"1 lU'IUUllfln
dld
tLu Shigella lfitl 37 isolates [|nJ Sal-

Y- X
monella 22 isolates xAntlnuuuJ lJlX0

;A
Shigslla llexneri :JlnnflnRs 'I^llltl 'l 49.1 ,/

N . ^r11nn'l':u nli0 Shigella 1\U'11':t

Direct Streaking ll,ilUnRn?,l?f' Enrichment

Broth ltJllrJ ls't! ln flo 't5 Direct
yxY

Streaking 11110114l:ln0ilt0llJ3fl.tfl

gottan
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flr!1tnv{utis166i e7.3./

6d

6rrilrnot?11'{!t;01fin.t6': ee.r,'ttusYr ? t Agsr

Enrichment Brolh n'I1xll tfiul 2'+.3 /
,t a r ,. A Y ^ -.e

nJo! : uutl]uL011,l',]Itfl UnriDY)J 3 suflYl tlt

iu)f D;rec I Streakinq M'll'lfloYiufllJ
- t4 {!

l' fivrr n tvi dl nu $n!f, ]:J'l't ntlu:l ts R lo

$rnu 75.71

E
El 111:! n 1:911111t0 nlU c Sa lmone lia

A a Y^)
Hl]',t1h4ti8{]:,t11]}Jn0 lrolS?lt selenile

, . r.!
Enrichment Broth lln iU'1i,Um0i!u XLD
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t[oxPHoroGIqAL AND BTqCEEMTCaL VAnTaTIO{iF OF
TRICEOPIIYTON NUBRUM

by-
Maosuang Fcungphian M,S.'
Parimondh Khanjanasthiti Ph.D.!

INTRODUCTION is negative in 7 days, The identificr- :

Trichoyhyrcn rubrurn is rhc most

frequently found specics that causes

Dermatonhytosis in Bangkol (l ), 96;"*
Mai 

(2) and othor geographic regions

t3'd5). 1615 might bc due to anrhro-
pophilic and cosmopolitan propertics

of this organism. As described in

Beneke's Medical Mycology Matnuat(6)

T. rubrum prcduces vitvety to couony
colony 'with reddish to rose- purple

pigment on the reverse side. Micro-
scopic characteristics consist of numerous

clavate microqonidia, cl omydosporcs,

racquet hyphae and nodular bodics.'

Macroconidium is thin walled. 3.8 crlled.
Physiologically T.rubrum produces red
pigment on potato dextrose agar and

cornmeal dextrose agar and does nor
pcrforate autdclaved hair., Urease tesr

lion of this spccies, however, is noq an 
.

easy t4$. Batabanoff(7) poiqted orrl,i
that T.rubrum was the narkcdly,.'
variable species which had many.l
morphological forms between granulrr.
with complete typical conidia and fluf$.

variants of T,rublum have been found i
in many parts of tho nrorld as b;
lndia 

(8), 61;1s116 (9), Eongkong cl0)'i

and New 2.u1rn6(ll). Besides, biodr;
emical chdracrcrisrics of this sfecfl
are not, some what, reliable for iden-..

tification. Thammayya 'er al (12)

a conrradictory report that
gave positive urcase test

instead of negalive one.

T. rubruri,,
in 7 9ays.

, This paper reports oorphological
and tiochemical variatisns of 53 isola- .

tes of T.rubrum which were

Thailandr



- from patients at Chiang Mai Hospiral
including .their sensirivity to some

, anrifungal drugs and tbeir enzvmatic
.. activities.

Materials and Mcrhods

The fungi were isolatcd frorn

,i, p6tien6 of Dermatophytosis ar Chiang

,' Mai Hospitat' Chiang Mai, ThaitanrJr

: . from January 1974 to March 1975.

,, Mycosel agar plaaes (BBL, Dvision of
IlioQuest, Cockeysville, Maryhnd 2 1030)

were used as mediud for the

. isolation. Trichophyton rubrum was

identilicd according to Beneke and

Rogers (6) morpholoSicalty -and then,

transferred onto Mycosel agar slants

, at foom tempcratufe for fu her
erpgriments a! follows.

. Colonial texrures, topography and
pdgmeotation were observed and recorded

at 4 weeks on Mycosel agar plat'es

which carcfully scaled wirh masking

rrpe.

il:U!9,,*""P!s =ueg@
., Slide culture was made for each

fungal isotare. All such specific
structures ae macroconidia, microconidia

" €tc. .were examined within a period of
60 days.

, Biochcmical tests
:.-i-_'_--

[. [J1s35s qs51 ( 13)

Each isolatc of T.rubrum was.
grown in modified Christensen's urea

medium. Thc test'was positive when,t the agar medium turning red within 7
days'

B. Pigmenc producti''n. in potato de-
xrrose agar

Growtb of each isolate on potato

dextrose agar piate {Difco Laborarory,.
Eetroit, Michigan) were observed for
pigment producrion wirhin I period of
30 days.

C. Hair perforati6ll ss51 
( 14)

, Fragment ol infant hair in 25'
.ml ol sterile distilled water with a-
small amount of l0% stcrilized yeast

extract solution in a petridish was

inocutated with each ot' rhe frinei.
'a

Hair perforarion was observed within .

28 days of incubation at room tempera-

ture.

D. Growth on casein ag11 {15)'

. Cascin agar (Difco Laboratory, ,

Detroit, Michigan) was used ro test

rhe ability of each fungal isolate ro

Srow on this mcdium in comparison.
wi(h that on Sabouraud agar

ln vitro drug susccpribility rest.

Different concentration ( mcg/mh
or mcl/ml) of Griseofulvin (Glaxo- '



l.a6.' I ot,

Vidtryasom, Thailand). Ezon T L 
ya -

manouchi Pharnt, Japan), Mycosynalar
(Protochemie, Switzerland) and Canesten
(Bayer Lever Kusen, Germany) were
tncorporaled each into a ser of Sa-
bouraud agar slanrs. A unifornr
rnoculum of the rested lungus abour a
pin head size was transplanLed onto
each of rhis medium and observed for
growrh within 30 drys with a conrrol
growth on Sabouraud agar without
antifungaldru8. Minimunr inhibirorl,
concenrration of cach drug against
each isolate of the fungi was recorded.

Study of enzymatic activities in culture

medium

Afrer a pure culture of rhe
fungus had been grown on Brain Hearr

Infusion agar (Difco Laboratory, Derroit,
' Michiganl for 3 weeks ar 25'C, a

small plug of medium lmm, from
thc colony edge was removed with
the use of I cm. diameter cork borer
to oblain a Constant amount of apar

medium. Two of such agrr plugs

were put into I ml. of cach of the
substrales. Enzymat:c acriviries were
stopped after lwo hours ol- incubarion

in rvater bath ar 37'C by the addirion
of l ml Tris bul'fer pH 9.8 ro each

of'the substrate tubes. Enzymatic activirY
was directly proporrional to free pa-
ranitrophenol released, which was

. measured with Coleman Spectropho-
tomerer (.Modet 6/35) at 410 nm, rhe

actrriry was expressed as optical
density (OD) per trvo plugs per rwo
hours multiplied by 1000.

\ The substrates used were:-

Paranitrophenyl A-D glucopyranoside
(05mglml in 0.1 M acerare bufler
pH 5.4)

Paranirrophenll B-D gtucopyranoside
(0.5 mglml in 0.1 NI acetare buf fer
pH 5.4)

Orthonitropheny I B-D galac,topyranoside
(0 5 mg/ml in 0.1 IU citracre phosphare

buffer pFI 7.0)

Paranilrophenvl phosphate

{0.5 mglnrl in 0.1 Nt Tris HCI buffer
pH 8.6 lbr alkaline phospharase and

in 0,1 M Sodiurn acerare bufler pH
5.2 for acid phospharase).

Resuhs

Fro|!1 108 dermatophvtosis :uspec.

ted cases,5{ were positive for derma-
topbytes. Fil'ty five isolares of rhe

fungi rvere responsible fL.rr the infections.
,Among (hese isolares,53 r.vere identified
rrorphologically as Trichophvton ru.
brum, 2 as T.menlagrophyres.

Alrhough the 53 isolates of
T.rubrum polse:scd the same crireria
for the identilicarion ot rhis species,
they sho,ved variation in borh ma-
croscopic and microscopic appearances,
They were roughly divided, according
lo colonial textures regardless the
pigmenratioD, into 3 forms: Velvety.

69.
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Cranular and Fluffy. Meanwhiles,

microscopic structures were ciassified

inro 3 types; Ty-pe I, Type ll and
Type lll. :

A Type I produces numerous

microconidia with manlr chlamydospores

Macroconidia are variable from none

to common$ in number (Figure I )

A T],pe ll shorvs chlanrydospores

predominantly u,ith rare* macroconidia

and a small number"' of microconidia
(Figure ll)

A T],-pe III appears largely as

sterile hvphae rvith a small numbcr

ofl chlamvdospores and microconidia.

Macroconidia was absent or rare
(Figute lll)

The majority of T.rubrum isola-
tes was Velvety (55.61) whereas Gra-
nular (18.87J and Fluffy 124.57.) fornrs

were less frequently found. Each form
of colonial texture produced mostly

Type I microscopic characteristic
(Table l.) Trichophyton rubrum losla-

tes showed diffferent degrees of sensi-

tivity ro Griseofulvin, Ezon T,
Mycosynalar and Canesten. Base on

statistical difference (P <0.05)), isotares

' Rare . I-10 macroconidia per

slide Culturc

" Common . more Than lO macr<r -
onidia per slide culruec,

"'Small number - l -20% approxima-
tely of a slide culture.

'.v:..; ' t.-,

Vol. lO No. 2
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a of the Fluffy form were more sensitive

to Griseofulvin lhan those of the

Granular form and morc sensitive to
Ezon T than those of the Granuiar
and Velvety forms. However, the

Granular form was more sensilive to

Mycosvnalar than ihe velvety from
and more sensilive to Canesten Than
the Fluffy and Velvery forms.

Thirty lbur isolares 6,1. lZ of
T.rubrunr had phl,siological i] typical
characrcristicq lhev are negative urease
re.( in 7 davs, produce red pigmcnc

rn p)tato de.rtrose agar anl do not
perforatc hair in virro ( Tabje It ). The
remaining ones had variabte propernes
i.e. positive urease test, no pigmentatron
rn pcrato dextrose agar ( 22.6%: )
positive urease tcst u,ith prgmen_
tarion in porato dextrose agar (3.72)
and negatiye urease lest u ithout
pigmentation in potato dextrose agar
(9.4% ). 1'richophyron rubrum isolares
seemed (o have rhe same pattern of
enzymaric activilies for the five
subsrrates resred. They yietded high
acrivities (over 100 u.) of paranirro-
phenyl B-D glucosidase, paranirro-
phenyl acid and alkaline phospharases.

The negative urease rest group, howe_
rer, yieldrd significanrly highcr acrivi_
des of Paranirophenyl acid and alletinc
phosphatases wirh p<0.05 and p <
O.0lrcspectively.

78

Discussion

Several factors influencing rhe

dermatophvres morphologically and

physiologically have been found by
many aurhors. Hexose and rhe related
strucrural formular of monosaccharide

supprrt pigmenr produciion ( 16,17.1.

Gross srructure of a colonv. pigmeDta-
tion and microscopic appearance are
influlnced by amino acid and the

rnedium used (18,19). In rhis study.
the same lot of medium was used to
en:ure rhe identity of nurrienrs for
growth. The incubation temperalure
was kepr b-.twecn 25'C-28'C Sub:ui-
turing was mad: at an interval of l5
days with tvpical portion of rhe colonv
lo reriio the originat charal leris( ics.

Variation in morphology and biocbe-
mical reactions of T.rubrrrm isolates

might bc, in part, the resuhs of an-
rifungal drugs used during rhe rreat-
ment prior ro isolation. Another
possibility is the occurrence of unstable
Intcrmcdiate mrrtanrs(20). Some isolates,
therefore, represe only lcmporary
characteristics uatil they achievc the
conslant ones during successive subcul.
Iu res.

The Velrety and Cranular froms of
colonial tex!ure mostly producc numerous
microconilia whi,le rnacroconidia are
Yafiabb. The Fluffy form has more
chlemvdowrc but tess microconidia.
Although there are somc significancc
drffcrcnces in rhe degrec of scnsirivity to
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particular drug in vitro between isolates

ol dillerenr from of colony. the usual

dose when used lopically are excesi

beyond the minimum inhibitory con-

centrations. The colonial form ol a

pathogen alone, rhereflore' is not an

indicator of the treatment lesponse.

l'he patterts of enz."-matic activity

of various T.rubrum isolales against

the five paranitrophenol derivatires

are almost similar altough the nega-

tive urease test grouP has higher

activities of paranitrophenyl acid and

alkaline phospbatases. This should be

a new biochenrical characteristic of

this species which can diflerentiate

some variants of T.rubrum that give

unusual pattern' Il is of interest that

ia,ior

rrnnr:6nsr: jrin-nuoi; rin:rJfr-

nisrnrrf':rnilngn:15tn t.l:1 Tricho'

phyton rubrum iruru s: n"l fiulnlfiqrn

outa" ul'jrn-nuot: colony rrn:nr:lfifi

trflnrir.ln"u\ , Colony xf rr velvetv l^iu

:J1nfiE{n 5s.6 / tfn rtuttv 24.5 / ttnl

Granular 18.8 I n nDlu:l rvulfilrnnn"o t

lrnr,;rr:; fi rrrrnttr;.100n'tfirilu . urr6o

ttlJllfi 1 f Micfoconidia tJln l!
' ftu Chtamydospores 5 Oil,nl:tRn':1119

' arrhill Macrocoriidium' uiouulfil'rl
r 1' 1jr rn

Vol. lO No.-2

T.rubrum isolates which involved in
cutaneous infection produced high

acrivity of paraniuophenyl- B- D-
glucosidase as well as Crvptococcus

neoformans (2 I ) and Histoplasma

Juboisii(22) which cause systemic fungal

diseases. Moreover, high a lkaline

phosphatase activity of l'.rubrum is

similar to those of yeast Phase of

11.6u6o;r;;(22) and Blastonyces derma-

1;1;6;. 
(23) Since dermatophyles are

well knorvn for its tendency to alka-

Iinize the mediun 
(24) and in the ring

worm infection, the area involved shows

higher pH than (he normal Purt(25l
Whether these enzymatic activities have

any connection with phathogenesis is a

subieect of furthcr investigation.

;i
lrU'Utl 2 1111 Chlamydospores lllU

d?s tn, r"cro"onidium tuou (t-to
sia ,tia" culture) Microconidia iiu
riruu"ol (r,/ -20/ 7at slide cultura)

;4'.
llll]lYl 3 YllJ hyphae tUUfl?U lnl

Micro conidia ltnS Chlamydospores tlju

drur"nu ( r,/-zo,/ io.l slide culture )

Macroconidium oln t! !tnu u:ol4uUou

}J 1n

Colony Srio Velvety tls3 Granular
Ad

tn13 lunnlJ Yrlr.l 0lnnn0ilnYllJfiu(lu!n
,r riuriruurn lio rlutty ilonrnlrl
ChlamydosOoles liln tlnc Micioconidium

uou

t"'
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w,t
tlt 0n ln 1t7lfl00Jn u u1?1.1 riD il rrifl| 

' a rlw'n1.r.l tlu? ltfAyt$nBll: Cotony g;n ftuttty
:lntrlltnour Griseotutvin lrnn.irtrin
uranutar lln3 fl,l.ll] !?noul Ezon T. ln
nttttin Granutar rls; Vetvety. [ritio
'lt11fl cranular RltXJ hn OUt Mycosynalar

ulqi, )1fUfl Velvety ([n!'l?nB Canesten

rnnilglr;fl F jufiy un! Vetvety.

J I rflcnophyron rJbrum 114:lJJn:u1

?'ll.ltlrRlJ[rn-rnt.Jnul grutrn ( o+., ,?)
t-! -1.r,1 r,r9n,ent fl[lfl,] lU potato dextrose

"s"r, lfi nu?nria urease test .iu r il)--
u'rf,?r.r un ( zz.s ,t) li|i pismenr h
Potato dextrose agar. lli-unlrnrio
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rr 0mtnoflu1fntyi q3uut,1 lft alf.tnullln]
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RRfl U1,11?f 9Utll0u'tltlll::natn1l n1T.t1{1-
.Yflul,'R ?n'0,lnn1?itflDnltn:tllc)Ulr.trir

UrsO.J (Serological rests) nt.l11?:i?11J
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-Oet diffusion (s)
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dilfusion 1; dalr Monroe

(7J tflflnU l?r Gel drlfusion

1]fl Commercial Kils Seramoeba, Ames

Company 9.lt1ll,t1u lfl fl1Ulln11 nBOinlU?tr
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cf TPS-t mediurn (o appendix) !!nJulu
!-

Axenic culture 6 '11,1: ! d 1J li '] !l n 1fl I { '1ll111

flnl u't n 3$y{rufl"finT tuu1?yr!1nu

tSUt l1,1u lu'J1llJ r1'rnl'rfl ? S 1 t\.4icrobioiogy

and lmmunology fl :l'l1fl ]nn:[ifl':OU
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Tr yp t icase

Panmede,

Glucose

Appendix

cr TPS- 1 -monophasic medium

(pae)

Diamond s

(eaL)

liver digest

1.00 g

2.00 g

0.50 g

0.10 g

0.02 g

0.50 g

0.06 g

0.10 g

L. cysteine monohydrochloride

Ascorbic acid

Sodium chloride

Potassium phosphate, monobasic

Potassium phosphate, drbasic' anhydrous
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W8ter, glsss distiil6d, to mak.

pH adiusted to 7.0 with I N.NaOH

I rlir c e - ?
YlJ l? ll4lU utlR ?tfiulr'lllllonlAil|1 iO nB ,ii$S3 VilEmin mixturo
,t. .d v j . ulnu?t aseptic techntque lln1iun?o.:n?g sietz flltfaiion bnfl

-i6roigl Gtycine buler sstine (GBs) pH 8,3

Sodium chloride

Calcium chloride

Glycing

watcr q.s.

run"rrjirlilfi pH s.s Inul; 1 N. NaoH

si

87.50 ml

Abetract

It is generally belived rbat the
incidence of amoebiasis in Thailand is
rather high simply because rhe counrry
itself is locared in the tropic region of
lhe global world. ln the present srudy
atremp had been made ro find out the
incidence of amoebiasis by latex
agglutinarion test Serum samples were
obained from rhe donors of the Blood
Bank and from rhe subjects whose
sera were rested for VDRL at Chians
Mai Hospiral. Enramaeba histolyrici
srrain HK 9 was used as rhe antigen.
The amoebae wcre grown axenically
in Diamond's or TPS-! medium. After
harvcsting, tbe amoebae were washed
in PBS pH 7.2, sonicalcd in ice-bath,
and then lyophilized and stored in
-20'C. For sensitization of the srandard
stosk latex surpcnsion ( Difco 0,81 )
lyophilizcd arnoebao we{c r€cutFcndcd

d1:srnr0i-1{uurfi autoc,ave ro urfifi r s :louri/nrfl,rrir (rtr ola1lqnrdan)

107,?,5 lltn t

9g
l9

7.51 g

| 000,0 g

in PBS pH 7.2 and the oprimal ditu-
tion of lbe antigen waE tesled. lt was
found that thc diturion was l.:8 and
rhe protein content was approximately
about I mglml, An equat volunle of
lhe standard srock larex solurion and
oprimal dilution of antigen were
incubared in a warer bath for 3O minutes.
This sensirized larex suspension was
used immediately or within 24 houri
if rhe solution was kept in a refrigeratq
(4'C)

When thel resr was performed
. and equal volume of one drop o0

sensitized latex suspension and serum
$'ere thouroughly mixed on a cteafi
glass slide and stood in a moisrurr
chamber for 15 minutes. For each
batch of the test, a positive and a
negative control sera were also tested.
The agglutinarion was used as an
indicsror for the posirive reaqivity



8a

The results revealed tilat of 887

serum sanrples lested, there were 9l
cases or 10.3 percent shorved the
positive reaction, it uas inlerpreied
thar these subjects had ihe antibody

response agalnsr E. histoll tica for
either a recent or a previous infection.
flowever a false positive reaction
could not be ruled out.
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INTRODUCTION

Histocompatibility in human trans-

plantation is msinly relaled to the basis

lor th6 selection of compatible donors

In ths ABO and histocompatibility

antigens (HLA) (t-3). Both anrigens

aro lound on lymphocyles, grenulocytes

and plstelets, 8nd, widesproad in tissues

(+-O). ffr" rojections ol skin gratt

aod kidney transplantsiion are associa-

tsd -with HLA inconpatibitiry (7-1g).

HLA system is revcaled to be lhe

genetic markers of certain dis€as€s

(l o-ze). rhe present communtcation

deals dith a review ol background,

g€n€Uc, histocompatibility, testing ano

6pplications ol HLA system.

BACKGROUND

Thr first of histocompatibility

gyst€m was detected in mice by Madawar,

AN OVERYIEV OF EUMAN HISTOCOMPATIBILITY
. (TILA)SYSTEM

Prasit Chanarat, M.S.'

\/ol, lO No. 2
.May

8nd caled H-? eyslem, The histo€omp-

atibility systsms ina olhcr specias, i.e.,

H-1 (Ag. B) In rat. B in chicken.

Ch-L-A in chimpanzee .and DL-A in

canins w6fe subs€qu€ntly documented

(go-gg). fhe first HLA antigan laukocyt.e

was ideniificd by Dauss€t, calted "Mac"

antigen (34), and now generally known

as HLA-42. HLA antigans were furthor

,reported by many inv$tigslors, i.e.,

van Rood. j :! (ol +b oj sf oi of es),

shulmanJ rt 8!: (Pl Gr ty Bl, pt Gl Ly ct)

and Payne, g d. (LA-1, LA-2, LA-3)
(ss-gz). Human 

\histocompatibitity 
sysrem

was call€d LA by Payne, Du by Amos,

Hu-l by Daussot, FOUR by van Rood, and

HL-A by the world Hsslth Organization

(Wf-fO). et presont, HL-A system, tha

msior histocompstibillty sy8t6m, is
tecommcndsd as HLA system, attar

' Division of Blood Banking and Immunobcmarology, n p"r,r*ru of pu,frofogJ,
Facuhy of Medicine. Ramathibodi Hospitat, Mahidot Univcrsiry, Bengtok.



the Sixth Workshop ot WHO and

tha International Union ol lmmrnological

€ocieti6s in Arlhus i! July, l9?5(38)

CHARACTERTZA'I ION OF HLA ANTIGENS

HLA sntlgens have becn solubilized

Sy sxposuro to low intensity sound'

bi proteolytlc ' digestion, by otganic

solvcnt or . detergent oxtractlon and

simDls salt (gg, ar-lz). Tlansplsntation

antigens ata glycoplotcin and composed

of two polypeptide chains' HLA slloan'

tigonic delerminanl is tssponsibb lot

the protein portion at thc chsin ol

31,000 M.W. Anothct chrin ol 11t800

4.W. is similat ot idcntical to B-2

macrogtobulin, Carbohydrete possibly

plays a rolc in ths dctetminrtlon ot

somc HLA spsciftclty ,evGnthough sialic

€cid ls not a3sentill tol HLA alloan-

tigcnic aclivily (rg-o?).

€FNETIC oF HLA

Underlt|ndhe ol e mrior hlslocom-

artlblllty rdlgan iE rsslizin€ its grc.t

€ompl.xity {yhlch |3 composgd of th.

.orirp ol nany otqriCly lt*rC gqne8.

V. ol. lO N- ?

The eco.tic loci h8yo bosn assignad

to th6 autosomal chromosome Cd by

sornatic cell hybridizatlon pring IPO-B

mark.r (53), and by lrmily studies

(s+) wtrictr they showed linkage b€lw.on

HLA snd phosphoglucomutas" (poug)

on ths basis ol det.crion of +LA

componanls ata niirw coocotnad lo

serololical dslin d (St)) rnd lytttphocyte

aetlnco (LD). Tha sD so.ciflcillo! ol

the HLA system mainly b.sed on the

lymphocytotoxicity le6ting to be assl$tod

to two ssparaled loci (fksr ot LA,

second or FOUR), Th. LA and FOUR

are curonlly called A and B loci'

respeclivsly (Sa). a.J (C) locus . can

be considered t6 be tho third locu8,

LD locus to bc r€sponsiblo for MLC

is. rocognized to b€ lhc tou*n (D)

tocus. Certainly, LD .ntlgaD6 hav. high

linkagc disequilibriuD ( A) aegoclrtloA

with HLA-87 or HLA.BI ol SD drts-

minrnta (os). E ch locur ol LA rrd

FOUR can b. ropresentcd by more

lhan 20 dilllr.nt anilgrns (faUf r)'
The Inhsrltancc of tho LA and FOUR

antigons trammlltod by thc sams

parEnld chroflioFomc ls callad, thc

hplotypc. A dof iyios a, hdolyPe



comblnation ls the result ot crossing-

over at mitosis which the lteqlrency

is determin€d around 0.467/ (s6).

GENETIC ANALYSIS

lf there are lspecificities In the LA ser-.

ies and k in the FOUR series, th6 numbers ol

haplotypes, genotypes, and phenotypes, are

[, ].|5 ( k* r ) ana It* i( r-r ).(r-z)]

[-l + +(r-r) tt-z)] respectivety.

A constanl gene freiuencies rn

lhe .population are maintained followeci

lo the Hardy-Weinberg law, th€

lrequency o, the .gene (p) . of ari

.antigenic spociticity is give0 by: p

-f-V1-f, whsre t is the trequency

of .the positive 
,individuals. On thb

other .hand, the calculation ol p is

determined by .the .method o, maximum

liketihood (sr). Estimated . hapiotype.

ltequencies (xii.) (oe) can be expresseo

trom populaiion phenotype frqquencies

in the form : .Xii - Dij + pipi, where

pi aod Pj aro tho allole frequenciee

and Dij is the gametic aGsociations

(tho linkage disequilibrium parameter

or,'\-). 9i;. vatue is estimsted by Dii ,

yi
=V;- .^b rr, (".-l

a+ b +b + 4 and the correspondlnd

frequencies are represeritid in tabl6:'

LA Seriee

i1 i-

,. r'tltera n =

FOUR j 1a
Scrios j .- c

v (a)3

'o, v(A)s

The varl,nce ol testimsted 
Dii

can bc approximated by the .torm:

(a + b) {a. * c')

4n3 .

a; liFi

d

wher6 fi and'FJ ars the trequen-

cies ol indlvidual positive to tha

i-th and i-th specilic,tiis respectiv€lv,

Ths standard orror of Xij (z+) h-- /-
given by S :.{ t/ +n; where t = rsta-

tive frequoncy and n: number ol lamili€,

HISTOCOMPATIBILITY TESTINO

An adequale matching ot his,tocom-

patibiliiy antigen betwe6n prospectlve

donors and recipients is necessary fol

successful organ transplantation. Several

methods of d€toction whlch c8n indicate

degrees ot histocompatibility are avail-
:l

able bolh in vitro and in vivo. A

:.: t-
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!ult8bl. n rhod lhdd b. hichly

r€ore4rciblq sl09lt. sRDpftlticrt.d and

l.rs timo-coosumh5.

I. LEUKOAGGLUTINATION

The tirst HLA antigcn is rccrt-

nized by lcukoacglutlnation (31), Tho

lsukocyt. errelnslen ir Frto]md by

using delibrh.tad blcod or colLctinO

blood into cthtlan diaminc tolreacetic

acid (eofd. Red btood celts

tr€ removsd by srdintntation, contritugej

tion, or sadim€ntation by dextran

or polyyhylgyrroliOono (pVp).'Platotets

ars eliminalcd by differ.ntial csn-

kllugalion, Uslng EDTA blood, ths

pH ol btood onC tte conccnkation of

EDIA are crltlcit (59). Thr lqnkocytEs

lre daflbrinrtad blood ls tarely

agglutinaled. Thc viabillty of polyrnor-

phonucle$ cet (PUt) is imrstanr

in lcukoagClutlnrtion. The s€ra prior to

t.sting is Inoctivrted at 5b oC lor

destroying the inhibitor. ln microtechnic

(59). acotic rcid is addsd lo tys€

ted blood .cells in order to prevent

lho intart ranc€ of tho microscopic

re8ding. Rgccntly. thd, crpiltry lcuko-

I vol lo No.g

agglutination (00) is . dcveloped and,

may bo mo.e €tlsctive.

II. LYMPHJCYTOIOXrcINT

- Th€ lymphocytotoricity tosting ie.

dependent upon the pcrmeabillly ot

' ,ymphocyt.s altet Incubation with antibody

and compl€msnt. The lymphocytes

sugpenaion is roprratad by tho PlvlNi

attachh.ht to nylon, 91893, or cotton

(or.oz); ptrrgocytic propsrty ol PMN

ro iron particlos; isoptnic aotution

ot Ficoll-Hyprque, rnd Flcoll.trtoril

(og-zo). Roc.nlly ths sifirplo method.i

for ltmphocytls seplfation is tha.

Flcoll- Htpaqls-Sucrooo tccthlque dFlhod

(zr ). R*un or fiurhlh mixed with

rrbbit c,onpl.m.nt is imdradhloly dC€d,

of after pr.t{rcubction (6e). An pxcars

ant$6dy sh.uld be removcd. hk tc|tor

cygterns tor qraliiatire 8nd/or quantlla-

tive lX phocyt6s dead cdlo aic ussd.

In dilfclrnt ways,

Dye oxclusion mrthod is blaad.

on thc rbillty ol intacl lymphocytss-.

lo exchrdr dyc. 8!Gh ag trypsn btu!,.

rod6-Y .od N.{ro3in whll. dcld cellg,

t:'k€ !p |ft. dfcs. Tht dad ccllE-
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cln 8lsq bs idsntilisd undor Fbase

contrast microscope. andslCr released

mrrba (ss,zz,zs,zs).

lhe s€nsitivity ol tho lymphocy-

totoxicity tesllng is enhancod by using

trozen crlls, synergism ol sublytic

antibody tnd the tymphocytes lreated

by prolaolytic enzymes ruch as trypsin,

piprin and Ficin, chemicals. 2-Amino-

ethyLsblhiouronium bromiCe hydrobronide

(egr), anu cystein (zo-az).

Many factors can allect antigen-

antiblrdy reaction including cornplsmenl

soarce, atiltcrehl ionic strrngth, afitferent

ifl aftinily, 6erum inhibitor, vi.bility aod

purity of lymphocyt€s surpension,

sitlic 8cid covoring ot lntigcnic site

and cqllptement scnsitivily rre impor-

rant (rl}-ss).

III. COMPLEMENT FIXATION

The prcsence of HLA antigen on

platelets was first r€cognized by

Shulman et al. through complemont

lixation lcat which anlig?n was described

as the Pl or ty81(ao). Ths vartanr

mathods wsre devoloped by Nymend

ct .1. (8?), and Svejgaard et at. (ee).

9B

Pletolels rusp3neloi is pr€pttrd by &

dilter€nliel cfitrihrottloo oI blood coll-

ectcd in 'sodium citreta or EDTA

as disodium srlt. lh stbralo clr itiirn,

the plat hts guapc|*rion ootain d could.

b. $torcd at 4oC for 4 to 5 d.ys,

tl O.lt sodidn aztdc ie sdded

lo the platelsts sGpsn'sion and stbredr

at 4oC, tfi6 prdparation h stEble lor

t0 to 12 months. PXitalais complsdeht \

lixation tEst is 4 tiflEs l6as Ernsitive-

than lymphocytotoxic trstihg.

IV. !'D(ED LzuKOCYlE Cr.I-TURE (MLC).

The MLg test is ! mcthod to
dotermine th€ ceryatfrality ol fu|or

and recbl*t. One-way gtimulation

mehod of Brch md Voynow (eg) is.

perfbrmed by lha tre€lm6nt ol th.
stimulatio3 ccll pepa161;6n wlth Mnomycin

C. A lrlsfc el rtinCr$ng and

fespondfrg c!!t' is htiaahd at lsast

lor 72 iours of oultlna, An aBsty is-

linally porformed by coun ng incorpo-

rsted radiorciive thymidin. ttd/ ot

examining the morphology of blstic
transformation under light microacqp'

(so.sr ). rhe MLc tcct ir bcing use'
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{or deleclion ol HLA idbntity, e9p6-

cially in the bone mafrow trlnsplanlatlon,

SOURCE OF ANTISERA 
-

' ' Thg HLA antibodi€s are lound

in mullipatous wom€n' pclytransluEcd

patieris, transp!a,rted petients. volunteot

recipicnt ol skin gralt. or .leukocyto
t

injection anC/ or alloimmunlzed chimpan-

zee, The monosp€cilic antisett is

lound in 1.Q,{ of. multiparous womon

with leukocvte antibody,

Thd identilicetion ol HLA antibody '
is analyzed by 2x2 tabte (Taute 2).1

Table 2. The 2x2 tabb

First'serum
. ':..

a ."D.r

d

' ll b = c i-- .0, the sera ari. identicat

lf b = 0. 6qrum 2 is con.tained within

3erum I' and viee., versa il c! 0

'll thg scta sfrow a signilicant

positive asscciation (ad: lc)0, ir ad/bd

)r t ttrsy may siow ona or mor€

The .. correlation cooltlcients

measured by :(sz,gz),

- (ad - bc)

is

intibodies.'

wherg n= a+ b+ c+d,

APPLICATION OF HLA TYPTNG,-.

' It now appears , thal tho HLA

system is also important in other

lieldg oth€r than in thg orEa of organ

transplantation. ln fact, tho HLA sysJsm

is involvod in Fegnancy, kanstusion

of white blood qglls and , platelets'

association .with diseasesr palernity and

anthropology.

.'
I. TRANSPLANTATION

- Antileukocyte antibodios waq presont

attef . skin grafting., Nevetthel€sg

the obs€rvations that the Furvival times

oI skin grtilt well match Jer.HLA

and ABO were signilicently long€t

than poor ones. The survival iime of

one locus incompatibllity skin gtall

was 13.37 ! a,ez days white the two

loci incompatibity. was 11,51 t 2.31

davs [o(0.001J (92J. Dausset and'I

Horst r6port6d that thg gurvival times
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ol HLA ldentical sibting,, idenricat

..nd unrefalod we.e 96, 7l a^d 47t at2
years, rsspbclivety (gg). Tissqe ryping

'is o| clinlcal signilicsncc in kidney

lransplantation when donors and tecipients

hEvs two HLA anrigens ot B GOUR)

.locus in common. At pregont, ttanspl-

antation with cadaverous kidney. is

frsquently ovetomphasizod because oi

' ethical problems in removing kidnoy

,rom livlng donors.

II. TRANSFUSION

, About 2I ol all blood translusion

(94,f, 16s febri16 resction is treguently

.due lo HLA antibodies ol r€clpiontg

.dir€ct aoainst HLA antigens ol granu-

locyte donors and ii causes dogtruction ol

cslls and liberation ol pyrogcns, In

. modern blood tJanslusion thcropy, inlusion

'. ol plaielet concentrat€d to afie€t

'blee.ding in thrombocytoponic patientg

is a comrnon practice. Multiple

lransluslon in lh€sq cascs wllt 6ventu-

ally d€volop multispecilic HLA antibodies.

Finally' HLA typino oi platelets bocomes

necesssry tor selecliog donors lor

, thrombophofssls.

gB.

It. ASSOCTATTON BETWEEN HLA AND

DISEA8ES

. Th6 corrolalion brtuesn lhr

sooclflc HLA antiqene o. phrnotypog

8nd the dev€lopmsnl ol disoos! hrg

be.n invesligated, Msny teports sugg€sled

an association bstweon HLA-Bwl6 and

juvenile diab6t6s. A hlghly slgnlllcant

increaae ot HLA-B8 in luvsnll. dtab.tcs

mEtlttus ahd wl6 in inlu[n-dep8ndrnl

dl€bstics havb been documented (go,96),

HLA-B8 wss also Inctcased ln Grrvc'e

diserse (cg). HLA-827 hrs auong

rssociation wilh .nkylosing spondyliti€

(es). Patet sugg€stod thst HLA-87

associated vrlth brsast cancol but

v{rs not conllrm€d Uy Coraon (tOo).

Incteaegd incidende of HLA-Az, Bl2

and HLA-AI, 88 haplotypee haye

begn shown in leukcmla and HLA-AI,

88 in asthma (rot). fl" moqhsnlsm

oi association bslween HLA and

disoase may bs due to the posslble

lecaptol role ol HLA antigens or ths

moleculat mimicry between HLA sntigons
tand viruses, and/ gt the immunc

responsb (lr) gene ltnked to HLA

complcx. The LD determinEnts havs
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IV ANTHROPOLOGY

HLA antigens may be used In

poFulation gcneilc studles (+o,el,gg,t og,

106r' i.e., ths lr€quonciss ot HLA

anligens of haplotypes varies from one

race lo ariotherr genetic drift and

gcnetlc distancs. HLA-Al and HLA'88

are very common in Caucasians but

Table I R€cooniz€d HLA Antigens

been rsvealed to exhibit a slronCsr

lssociation wllh disoases than SD

dct€rminants (roz). fff-n fvoino pay

also be help In dlagnosis Ql ciltain

dissases such aar in dilferontiating

Rciter's dlsoaso lrom gonococcal

arthritis (1og); in prognosis that

children wlth HLA-A9 seom to bo

more resistant td teukenria (to+); ana

In therapeutlc approach by which

myasthenia gravls' patients with HLA'88

ale the good cAndidates for eorlY

thymeclomy.

are vgry lorv in Orientals, / N"gro"",'

South American todisns iod Australaslan

Aborigine pgpulstlon. HLA-A9 has a

higher |requenciBs in Th8is, tbc . New

Goinoa nativos and in Eskimo6 thrn

in Caucasian. HLA-A3 and BZ waq a

very low incidince in Oriental6. Tha

gametic association of HLA-AI and'

HLA-88 was associrted is Caucasian

and N6groes whils I c6rtain bssociation

was no significant in Thais.

ABSTRACT

An introductory paper ot HLA

antigens is pr6s6nt.d ln the form ol

the method of histocompatibility. tosting,

genetics, its history, ganeral study and

its applicetion in tr8nsplantation, blood

trangtu.sion, and the study ol dlseasos.

One hundled and six Jelerences havg

,been included, and the rocenl nomoncla-

ture is also describcd.

t4 (tirst tocaa) FoUR (second tocus) eJ (ttrird tocus) D locus

HLA-A1

HLA-A2

HLA.B5
, 

HLA-87

HLA.Cwl

HLA!Cw1

HLA.D*I

HLA.Dwe



HLA.A3

'HLA.A9

HLA-A1O

HLA.AI l

HLA.A28

HLA-A29

HLA.Awl9

HtiA-Aw23

HLA-A!r24

HLA-Awz5

HLA:Avr26

HLA-Aw30

HLA-Awsl

HLA.At32

HLA-Aw3a ,

HLA-Awi4

HLA-Aw36

HLA.Aw43

HLA.B8

HLA"B,I2

HLA-BI g

HLA-BI4

HLA'818

HLA'827

HLA-Bw15

HLA-Bwt 6

HLA.Bil7

HLA-Bw2l

HLA-8w22

HLA/-Bwl5

HLA-8w37

'HLA-8W38

. HLA-8w39

HLA.Bw4O

HLA-Bw4l
a

HLA-BwT2

HLA-CwS

HLA-Cw4

HLA-Cw5

HLA.Dr3

HLA-D;+

HLA-Dwo

HLA.DwO

,^got?0r

Ie
rn :'rlJ r2tJ :'lg ,t1u l1n ti8 n1t in E1' )1 ,r,

HL*A antigen t.lt!ll antigen YlolrUU
tA't

tr,nlm4ntl? ! n lnfl uogn,lllllrolgoiN .l

dordsrf,orr,-un rtrjdaudrsor-sr: nn rt fi

1?U:lrO n?Inl?fi R6OUnli .l n,l?fl nBm1,t

nrlrr ltr' r:ii nooorunlrdllildr:-
drnn l nlt [nr$0o t?In,rnIflnHmnfl.]1u

'- - artwr$tloir HL-An cen n ttflntn.l

,,'

^ lr 'l!s:rl$EU? 81l1unlu U 10 t',]U:?l'$n(1t 'r
o 1,to,tnJ 100 11t,t1l{

REIFERET{CE€I ,; .'

L Dausset, J- and Hors' J. : HL-A '

and kidney transplantadon. Nature.l '
hew Biol, 237':150. 1972. . ' : 

"i
Opelz, G. , Mickey' M;; and

Terasaki, PJ.: HL-A and Kidney'i
trahsplanF: Recxamiiution. Tram- i
plantation. 17t37 l, 1974.



98

Ceppellini' R.. Mattiuz, P.l. ,

Scudeller. G., and Viserti, M.:
Experimenlal allotransplantation
in man. l. The role of rhe HL-A
system in different generic com-
bination. T ransplantatiou Proc.
l:385, 1969.

Dausser, J., and l{apaporr, F.T.:
Transplantation anrigen ac(ivity
of huntan blood platelets. Trans-
plantation 4:182, 1966.

Ivasakova, E.: Cyroroxic effect
of human alloimmune aniibodies
on epidermal cell. Vox Sang. 12:
295, t967.

Shulman, N.R. : In Histocompa-
tibiliry testing. National Academy
of Sciences - Narional Research
Council, Washingron, 1965 p. 7.

A mos, D.B , Anderson, 8.E., Glenn,
J.F., Gunnells, J.C., Lancasrer,

S.L. , macgueen, J.M. , Robinson,
R.R.. Selgler, H.F., Stickel, D.L.,
and Ward, F.F.: Selection of
donors for kidney r ransplanrarion.

Transplantation Proc, 3:993, l97l,
Batchelor, J.R,, and Joysey, V.C.:
Influence of HL-A incon patibility
on cadaveric renal transJ tantation.
Lancet l:790, 1969.

Dausset, J.: The s.eneric of
transplantation antigenr. Trans-
plantarion Proc.3:8, I c)71.

Dausset, J., and Hors, J.: Analvsis
of 221 renal lransplants: Influence
o[ cross-rcactions betrveen donor
and recipierit HL-A antiBens.

Transplantaiibn Proc. 3:1004,
t97 t.

Vol. lO No. 8

Hamburger, J., Crosniter, J.,
Descamps, 8.. and Rowinska, D.:
The value of presenr methods
used for tbe selection of organ
donors. Transplantation proc. 3:
260, 197 t.
Morris, P. : Anal\ sis of histocompa-
tibiliry'in cadaver renal rransplan-
tation. Transplanration Proc. 3:
1032, 1971.

Morris, P.J., Ting. A., and Forbes,

J.F.: Furher srudies ol HL.-A,
Transplantation Proc. 3: 109, 1971,
Patel, R., Mickey, M.R., and
Terasaki. P.l. : Seroryping for
hemotransplantation. XVL Analysis
of kidnel' transplants from unrela-
ted donor. New Eng. J. Med.
279:501, !968.
Perkins, H.A., Kounta, S.L. Payne,
R., and Belzer, F.O.: Achieve-
ments and limirations ol his-
tocompatibility testing from ten

HL-A factors in kidney trans-
plantation. Transplantation Proc.
3:130, 1971.

Dausset, J., Degos, L., and Hors,

J. : The association of the HL-A
antigens with diseases. C!in.
lmmunol. Immunopathol. 3: 127,
t914.

Dausset, J. In Schwatez, R,S.:
Progress in clinical immunology,

vol. L Grune & Srratton, Inc., N.Y.
1972, 1tp. t83-220.
Svej_eaard, A., Jersild, C., Nielsen,

L.S., and Bodmer, W,F, i HL-A

7.

I l.

I t.

t2.

15.

6.

t4.

8.

16.

t7.

o

10.

18.



19.

20

al

]N,iqy 1977

antigens and disease. Statisrrcar
and genetical considcrations. Tissue
Antigen. 4:95, 1974.

Ryder. L.P., Nielsen, L.S., and
Svejgaard, A.: Association between
IIL-A histocompatibiliy anrigen and
nonmaligntnt ciisease. Humangene-
tik 25:251. 1974.

Russel, T.J.. Schultes, L.t\1., and
Kuban, DJ.: Hisrocomparibiliry
(HL-A) anrigens associared wirh
psoriasis. Nerv Eng. J Med. 287,
738, 1972.

McDevitr; FLO. and Bodmer,
W F.: IIL-A imnrune response
gene and disease. Lancer i: 1269.
t974.

Amiel, J.L. : Di.cussion Symposium
on the relationship berrveen hisro-
compatibility anrigens and rumor
a nriEtens. fransplantation proc.
3:1217, l9'7l.
Forbes, J.F.. and Morris p.J.:
Leukocyre antigens in Hodgkrns
disease. Lance. l:849, 1970.
Morris. P.J., and Forbes. -1. F. :

HL - A and Hodgkins disease.
Transpltnration Proc. 3:l 27j, I 971.
Zerva\, J.D., Delamore, I.W., and
lsraels, Nl,C.G. : Leukocvre phe-
notypcs in Hodgkins disease.
Lancet 2:634. 1970.
Jeanner, M., and Magnin. C.:
I{L-A antigens in hemarotcgical
maligna nr disease, Transplanra_
tion Proc. 3:1301, l97l.
Thorsby, E., and Lie, S.O.: Rela-
tionship between the HL-A slstem
and susceptibitit!, ro disease.
l'ransplantation Proc 3:1305 1971.

99

28. Patel, R., Mickey, M.R., Terasaki,
P.l.: Leukocvte anrigens and
disease. L associarion of HL-A2
and glonterulonephritis. Brit. Med.
J. 2:426, 1969.

19. Burch, P.R J.: Hisrocompatibiliry
and acure lynrphoblastic teukemia.
Lancer l:853. I l)71.

30. Counce, S.. Smith, p., Barrh, R.,
and Snelt, G.D. : Strong and weak
histocomparrbilitl gene difl.erences.
in mice. Ann. Surg. | 44 : I 9g,
1956.

3l. Crittenden, L.8.. tsriles, W.8.,
Slone. H.A.: Suscepribiliry ro an
avian leukosis - slrcoma virus:
close association with an ery_
thro.\te isoantigen. Science 169 :
1324, t9't0.

31, Boyd, A.D. , Rapaport, F.T.,
Ferrebee, J.W., Cannon, F.D.,
Daus:et, J., Lower. R.R., and
Spencer, F.C.: Rote of HL-A
system of canine hisroconrpatibiliry
in cardiac rranjplan{ation. -l-rans-

planca r ion Proc. 3:152, 197l.

33. Balner, H.. van Leeuwcn, W., r,an
Vreeswi.ik, W., Dersjalr, H. and
van Ro. J J.J.:Leukccrre anrigens
ol Chii. panzees and their relation
to Itunrrn HL-A anrigens. frans-
planra liJn Proc. 2:454, 19t0.

3.1' Dausset. J.: Iso-leuko .inticorps.
Acta Haematologica ( Basel ) 20 :
156 t958.

35. r'an Rood, J.J., and van Leeuwen,
A. : Leukocvte grouping. A merhod
and irs applicarion. J. Clin. Invest.
42:1382, 1963.

22.

23.

25.

26.

27.



!go

36.

,to.

38.

39,

Shulman. N.R., Aster, R.H.. Pea-

rson, H. A., and Hiller, M. C. :

Inrmunoreactions involving pla-
relets. VI. Reactions of maternal
isoantibodics responsible for neona-

tal purpura. Difl'erenriation of a

s!cord platelct ar)tigen s)stem. J.

Clin. lnvest. "ll: 10i9, 1962.

Pa-vne, R., 1'ripp, M,, and Weigle,
J.: A new leukoclte isorntigen
systcm in nran. Cold sprirrg

ha rL,or :rnrposia on quantitatite
biologl', vol. XXIX, 1964. pp

285- 295.

WHO-IUIS: WHO-IUIS Termrno-

logy committe e nomenclature for
facrors of the HL-A system.

Transplantation Proc. 8:109, 1976.

Reisfeld, R..{., Pellegrino, M.,
apermaster, B-W., and Kahen,
B.D. : Serologic characterization

of soluble HL-A antigens from

continuous lymphoid cell lines

derived from normal donors. In

Terasaki (Ed.). Histocompatibility
Testing, 1970, pp 455-460 (Munk-

sgaard, Copenhagen, 1970).

Albert, E.D. , Mickey, M.R. 'McNicholas. A.C., and Terasaki,
P.l.: Seven new HL-A specifici-
ties and their distribution in three

races; in Terasaki ( Ed ). His-
tocomparibiliry testing 1970, pp

221 -230 (Munksgaard, Copenha-
gcn, | 970).

Reisfeld, R.A., Pellegrino, M.A.'
and Kaham, B.D. : Salt extraction
of soluble HL-A antigens. Science

172:1134, 1971.

\/ol. lO No. 2

Mann, D.L., Rogentine, G.N.. Jr.,
Fahey, J.L., and Nathenson, S.F.:

Solubilizarion of human leukocyte

menrbrane isoantigens. Nature
217: I 180, 1968.

Senderson, A.R., and B,rtchelor,

J.R.: Transplantation antigeos
f-ro;rr human spleens. Nature 219;

!8.1. I968.

Iialtan, B. D. , Reifeld, R. A.,
Pellcgrino N{, ' Curtoni, 8.S.,
N,lartiLrz, P.L., and Ceppellini, R.:
Warcr-soluble humao transplanta.
tion rntigen. Proc- Natl. Acad.
Sci. tl.S. 6l:897, 1968.

Reisfcld, R.A., Pellegrioo. M A, ,

Paperrrraster, B. W., and Kahan,
B.D.: I-iL - A anrigens from a

contir;uous lymphoid cell line
dirived from a normal donor. I.
Solubilizetion and serologic charac-
terization. J. Immunol, 104 : 560,
1970.

Mann, D.L., and Fahey, J.L.:
Propenies of HL.-A alloantigens
solubilized by chemical techniques.
Transplantadon Proc. 3:234, l9'l L

Reisfeld, R.A.' and Kahan, B.C.

In Inman, F.P. (ed): Contemporary
Topics in Immunochemistry, vol. I
Plenum Press, New York, p 51.

Nathenson, S.G., Shimada, A.,
Yamane, K. , Muramatsu, T. ,
Cullen, S., Mann, D.L., Fahey,

J.L., and Graff , R. : Biochemical
property of papain - solubilized
murine aod human histocompa-
tibility alloantigen. Fedcration
Proc. 29:2026, 1970.

42,

43.

44.

45.

47.

48.

/t l.



49.

NIay lg77

Tanigaki. N., Na Kamuro, K., Narori,
'f., \{inorvada. J., and Pressrnan, D.:
Slrrrcrure of HL A histoconrpa-
ribiliry and anligen. The srruclural
component of papain solubitized
llL-A antigen ntoiecules. Tra ns-
planrarion Proc. 7:195, 197J.

Svcjgaard, A,, FIaugc, \{,. Jersild,
C., Piatz. P,, Ryccr, L,P.i Nieisen,
L.S , and Thomsen, M.: The
lll: A sy(ten An introductorv
surlcy. i\lolographs in humar:

genencs, vol. 7, 1975, p 38.

Fcrrone. S., Pcllegriro, M.A., and
Rcisl'eld, R.A. : In t he antigens
lol.3, Sela, M, (ed.). Academl,,
Press. I 975, p 418.

Joysey, V.C.: ln Clinical aspecrs

of immunolog\'. 3rd. Gell, P.G.H.,

Ccombs, R.R.A.. l-achmann, P.J.
reds.). B'ack rvc ll Sciertrlic Puolica-
rror:s, 197 5. p 227.

JunSsn)a. A. , r an Sonlern. ll. ,

\\'e.terveld, A., Ll:rgemeijer, A. ,

and Pear-.on, P.: Locaiizarion of
gencs on human chromosomes br,

studies of hurnan-chinese hamster

somalic cell lrl brids. FIunangene

tik 20:195, 1973.

Mayr, W.R,, Bissbort. S.. and

Konpf, J.: Confirrnarion of rhe

linkage HL-A/PGtr'l3. Humangene-
tik 28:173, 1975.

Wentzed, J., Harris, R.. McNorr, W.'
Ir4aliick, N.P.: HL-A and renal
graft survival, Lancer l:1053, l97rt,
Speiser, P., Pausch, V., and Pacher,
M.: A further observalion of a

lol

recombinarion wirhin the HL-A
system in an Ausrrali3n family.
Vox Sang. 25:543, 1973.

Pitzza, A., N{orron, N.E. : n
formai genctic anallsis of the
HL-A \ystc|1. r\rncr. J, Irlurrral,
Genet. 25:119, i973

N{atininz. P.l , lh<ie, D., Piazza,
A., Cepp:liir:i. R., and Bodrner,
W.F.: New approaches to the
poptrl.irion generic and s:.gregarion
anal_vsis cf rhe llL-,A sl srem. In
Histccoml'at ibil ily tesrine. Te.a-
saki,' P.l. (ed.). 1970, pp 193-205,
(Munkgaard, Copenhagen, 1970).

Anros. D.B.: Generic and antige-
netic aspects of human bisto:ompa-
tibtlirv sv:tcm. Adv.rnce irr im-
munolog!, vol, 10, 1969, 290-
29t.
Thomson, .I.S,, Ser.erson, C.D.,
Coppleson, L W., and Stokes, C.:
Leukocytc capillary aggtrrina r ion
demonstt ation of addirional leu-
kocr re rrnribodies in cytororicallv
" Monospccil'ic " anrisera. His-
tocomparrbililv Tesring 1970, p
587 (N{Lrnksgaard, Copenhagen).

Johnsor, T.M., and Garvin, J.E,:
Separaricn of lymphocytes In
human blood bv means of glass

wool cohrnln. Proc. Soc. Biol.
and Med. 102:333, 1959.

Rebinorvitl,, Y.: Separation of
lympbocytes, polymorphonuclear
leukocytes and monocytes on
glass column including tissue
cukure obsen.ation, Blood 23:81 I,
t964.

58.
50.

5l

52.

53.

54.

59.

60.

61.

62.
55.

56.



r02

oJ.

64.

Lcvien, S. : M rgn:ti: r::hniqu:;
fbr in vttro isolation of leukocvies.
Science l l3:18 i, 1956.

Cassen, 8., Hiu, J., and Hay E.F.:
The efficient separation of
lymphocytes from nornral human
blood. J. Lr b. Clin. Med. 92 :

778, 1958.

Thiefelder, S.: A metbod for rne

isolation of human rymphocytes

Vox Sang. 9:477, 1964.

Terasaki. P.I., Vredevoe, D,L.,
and Mickey. M.R.: Seroryping for
henrotransplanration. X. Survival
of 196 grafter kidney subsequent

to typing. Transplantarion 5:1057.

t967.

Boyum, A.: Separation of leukocy-

tes from blood and bone marrow.

Scan, J. Clin, Lab. Invesr. (Supple)

9't:21, 1968.

Perpcr, RJ,, Zee, T.W., and

Mickelson, .M,M.: Purification of
Lymphccyres and platetets and

platelels by gradient centrifugation,

J. Lab. Clin. tvled. 72:841, 1968.

Harris, R., and Ukaejioi-:, E.O.:
Rapid preparation of lyr irphocyre

for tissue typing. Lancer 2:327,
t 969.

Harris, R., and Ukaeji:fo, E O.:
Tissuc typing using a rcutine one

step ll mphocl re separation

procedure. Brir. J. H remat. l6:
229, tgto.

Chanarat, P., aud Chiewsilp. P.:
A s'mpls method for the elimina-

\/ol. Ol No. 2

tion of plarelets from the lym-
phocl'te platelet mixrure by sucrose.

Am. J. Clin. Path.63:237, 1975.

N.T.T.R.L. and Batchelor: Cara-
loque of antisera and techniques
(National Tissue Typing Reference

Laboratory, South- Wesr regional
transfusion center, Southmead,

Bristol, 1973).

Ablin, R.J.: Applicarion of rhc
fluore:cent anribody merhod for
rbe identificarion of HL - A
antibrdies. Tiss. Anrigen 4:434,
1914.

Bodmer, J.C., and Bodmer, W.F. :

Studies on African Pygmies. lV.
A compararive srudy of the

HL-A polymorphism in rhe Babing

a P;'gmies and other African and
Caucasian population. Amer. J.

Hunan Genct. 222396, 1970.

Welsh, K.I,, and Cresswell, P. :
A srCr microcytotoxiciry tesl.

TransplanrarioD l2:234, 197 L

Hors, J. , Preud' Homme, J.L.,
'Ioulze-Zepareria. M.T., Guitlet-
Bigoi' J., Ray, J,P,, Dausser, J.:
A sinrplified method lor lieezing
lymphocytes in nitrogen vapors.
'I'ransplantatioir l5:417, I973.

Cohen, l, Nelkl'n, D., and Seba.

tcllr, I. : The slnergisric action
of antibcclies. A mcrhod ro increase

lh3 sensitiviry of rhe ll,mphocyte

rn icrocyrotoxiciry rest. Vox Sang.

221200, 19'72.

-11

65.

7 4.

ot.

68.

69.

70.

/o.

11

'1 t.



78.

May 1977

791

Braun' \1,'.F., Grecek' D.R., Nturpy,
J.J.: Expanded HL-A phenotype
of human peripheral lymphocyte
after trypsinizarion. Transplanta-
tion ;3;337, 1rtt.
Bube, F.W., Siebel, E., and
Her,mann, H.: The possibitiry of
influenzing bisrocompatibiliry an-
tigens by proreolyric enz! mes.
\bx Sang. 25:32'1, l9'7 3.

Mitral, K.K., Mickey, M R., and
Terasaki, P.I. : Seroryping for
hcmotransplantarion XXX|. A 45-
minures microcyrotor icit-v lest.
Trarsplan(ation 8: 801, I969.
Hammond, M.C., Apoadoo, B,
and lJrain, P.: SLrbdivision of
HL-A5 and compararive srudies
of the HL - A potr'morphism in
Sputh African Indians, Tissue
Antigens 4:42. t974.
Signal, D.P., Mickey, M.R.. and
Terasaki, P.l. : Serorlping for
hemorransptantar ion XXXll, HL- \
haplor\ pes in Japanese farnilies.
lrar:splanrarion 8:829, 1969.
Harris, [.. Wenrzel, J. Cocking,
H., Dodsrvcrrh, lI , and Ukaejiofo,
E.O. : trror in allogral t donor
t] pine ; A modif ied microcvto-
toxrctr! test In Hisroconrpa rrbili y
Iesting I9?0, p 60.3, {Copenl:agen:
M unksgaard ).

Dick. H.\,t, and Crichron, W.B :

Tissue ryping rechniques. 19:2,
PP 29- ].4. (Balrirnore: The
Williains and Witkins Companv,
t972).
Grorhaus, E.A. , Rauckmen, 8.J.,
and Amos, D.B. : Conditions

rog

affectilrg rhe performar:ce of the
ll mpbocyte cyrotoxicirv resr.
'fransplanration. ll:145. I97 t.

Shulman, N.R. : In Histocompa -
tibi'ir!,tesling- Nl r ionr I Acaderny
of Scicnce National ' Research
Councit, Washingron 1965, p 7.

Nyman, C , Heron, f, and
Jensen, K G. : Itlicro complemenr
fixation resr for ryping of plalelets,
A new method. Vox .Slng. 20:
85, 1971.

Svejgaard. A., Kissmcyer-Neilsen,
F., and Thorsby, E.: HL-A
tlping of plarelers. In Hisr@ompa-
tibility rcsring 1970, p t5.l
(Copenhagen : Munksgaard).
Bach, F.H., and Voy,,orv, N.K.:
One - way slimula(ion in mixed
leukocyte culrures. Science 153 :

545, 1966.

Bach. fvl.L., Soltiday, S , and
Stambuk, M.: Derecrion of dispa-
rity in the mixed lelkoc.v-re
culrure test: A more rapid assa1.
In Hisrocoinparibiliry tesring 9 I 970,
p 643 (Copenhagen: Muksgaard).

Waithe' t..1., and Hirschhornj,
K.: Th.' llmphocyte response (o

actrvarc i. In Weir, D.t\t. (cd.);
Cellulai lmmunologl, vot, 2, 2"d
edition, l9?3, Ch. 25 (Blackwell
Sciencil'ic Publication).

Walford. R.L., Cotombani, J., and
Dausset, J.: Retrospective leukocy.'le

typing of unrelared human donor-
recipients pairs in relation ro
skin allograft survival times"
Transplanration 7:18E, 1969.

80.

8I

82.

83.

81.

86.

87.

88.

89.

90.

ol

92.

85.



roa

93. Daussct, J., and Horst,J.: HL-A
and kidney rransplantarion. Naturc
New Bioi. 238:150, 1972.

Svejgaard, A,, Hange, M.' Jersild,

C.. Platz, P.. Ryder, L.P.' Nielsen,

L.S , and -l iromsen, M. : -I 
he

I-IL-A slstem: An lntroductory
Survey, 1975, p 50. In Monographs

in Human Genetics. vol. 7' 1975

Nerup, .1., Platz, P., Andersen,

O O., Christy, N{. , Lymgso€' J. ,

Poulsen, J E., R-vder' L.P.' Nielsen,

L.S., Thonrsen, M., and Svejgaard'

A.: HL-A antigens and diabetes

nreilitus. Lancel 2i864. 197 4

Singal. D P. and Blanchman. M.A.:

Hisrocompatibiliry (lJL-A) antigen,

lymphocytotoxic antibodies and

t'ssue antibodies in patients with

diabctes mellitus. Diabetes 22:

429, t9'13.

Daus:et. J., Ivanyi' P., Feingold,

N.L. Tissue alloantigens Present

in hunran leukocytes. Annals N Y'
Acad. Sci. 129:386' 1966.

Platz. P,, Ryder, L ' Staub, N.L.'

Svejgaard, A. , 'l homscn, M. ,

Nerup, J., and Christl', Nl.: HL.-A

and idiopathic addiscn in disease

Lancet 2:289. 197;1.

Aho, K., Ahvonen' P., Lassus. A'r

Sievers, K., and 'Iililianen, .'\. :

ItL- A antigen 27 and reactire

arrhritis, Lancet 2:157, 1973.

Vol. lO No. 2

I00. Cordon, A.' and Jamcs, D.C.O. :

HL-A and carcinoma of the

breast. Lancet 2:565, 197 3.

I0l. Dick, H.M., and Crichton, \1'B :

Tissue Typing Technique, The
Williams and Wilkins Companl,
1972. p Il0.

102. Vladuriu, A O. : FIL-A and disease.

Lancet 2:288. 1974.

103. Morris, R.l. , Merzger , A. L ,

Bluestone, R, and Terasaki, P,l.:
Use of HL-A-W27 in arrhropa-
thies of inl lammator], borvel

disease. Nerv Eng. J. Med, 290:
tlt7, 197 4.

104. Lowler, S.D., Iilouda, P.T., Smith,
P.G., and Till, M.M.: Survival
and the HL-.A ssstern in acute

l;"mphoblastic leukaemia. Brit.
Med. J. I ;547, 1974,

105. Tsuji, K. , ,Aizawa, M., Trakura,
K., Nakayama, 8., Hasekura, H.,
Yoshida, T., Akaza, T., Orita,
K., Kodama, 'f -, Nonroto' K.,
Go-ra, f., Ntiyamoto, M., and

Ito, M.: Di:tribution of the HL-A
antigens of the Japanese popula-

rion in Japan. Vox Sang. 26 :

149, t914.

106. Chiewsilp, P., and Chanarat, P.:
'Ihe FIL-A system in Theis. Vox
Sang. 30:74. 1976.

94.

95.

96.

97.

98.

99.



lsfi$nlrrrrsrruni tduftri
D.JLLeW Op CnffCnO rrCIi
o./ooouecr .neoc or /ciercg

,f , .4 t ,: r! 'r?lh00nt!u tlam ! In!ot iu 1.11t1fl
: t ,,r b^ ^ y

InU.l 114lJ llfll{tnfl ilnn'1:nf)!50 Salmonella
t

typhi lln! lt0 Salmonella Paratyphi
d';tv

iuun?u turu n1:; u30'! ttflrttuuBuuu
rA

fi 0,torflsn ttrl,tl so tnnl).1,l!on l,flttu
I ur- X

UBU?1 Ru Luflfttg6 Salmonella specres

ift ItU Salmonella Paratyphi A t:0
'1.Salmonella typhi L!UnU OU'ti l:nn1:J?t'

uV/Y,
n 1:l1r1:t!o u tflu!?q ltl0]nu[,Unosn2l

Y.^.4^1n n 1:Ytfl 6o'ljn l JU 1nln 0n? n01a {tu uyl
v , !.t

*g:Jn21 n 1':tR,l0UnJnn 1?U!! Un1'5.ytTJ3n!
tz

Antibody oDt30 Salmonella il.t serum

n0Jhlr?tJ Bn:stll1:nu J:l8n lnrhui2'l :,

'l-x!?AnRLlO Salmonella group Ln rSU
14'

Salmonella group A uTa group D ruqou
!t,r

ll.luLuoJl]n species ',igJ Salmonctla 11l
tv

lLnn: group UU lglJ Common Antiqen
dt

:?lnUDU ltl.i Salmonclla group A }jfi.'

tl 3 species llniJ spaciss i31l
;l

Common Antiqen Ylt?lJnURo 02 $nl

No. 2
t977

o1, (Tabte s) trn: Common nntigen rl
aa -

lo.)Y|lx1.{o2n1: t lUtn fl Cross Reaction
h .;a
!uu:a?rrtuntl !4nrtt1'l?

- lr !'t-uniulullu,f[tfiflnlu!uu(r Jt:Rll
,!

Anlibody nott0 Salmonella typhi, Salmonella

paratyphi A ltnt Salmonella paratyphi B
.r4-z
tiLUUnltlllU!lO.tltD Salmonella group

D,A un3 B nltr;ln-lj

.1.
?Onuttflio t ofinulnTgn! Typhoid|,

t lr-;Anlibody runu.trirLt:lnr::hUtn'rlu

l:.rlrflr!rnun:riu.rbr; oiunruanrirl 1
- o ;,l .! rLnurnt?ull 2eJruu !n vr:0 Ifl:ulflt1l

tnyloro' rriou r,liol:nf;inr:ujiuuu,Jnl

:JDJ lmrnune System

2on!ln31tn1: sefum frtrU zoo

: ruln-lrnnulifirr .l-, n"'r r-no', 
"'r, 

un*
. ! ; { a r- i 4 rntn 1 iJnt?1lnlilt:Ju !i, nrljul,r)^lo0o,

Itlt1l?oag lYrl40un 1nBu l'rflr!nlt

Vol, lO
May

TYPHOID ANTIBODY LEVEL IN CHTANG }IAI POPUI,ATIONS

u'r,nur rtablrr r".u. tror'onrrunnr'.
,,J*ini i:inrr..n' n.r."

' nmi rrniriln'uina rniio rsahrinnrrrnna' !u ri u r n'urisll$r;
Jlln? t101u n't:lr n o:t 1{irB fl1rr t1t lurilarn'lriu.:hri



-t - ,,-l . ,

Vol. lO N.o 2t06

t firiutr n.ttol tmmune system fitiul:n
t!.li 

'e! 
e

Infectious Disease flU llYl [1.] !R?!n17n1g

rR0frofl 1,:uou 1 Inoun 0urt1:tno0nt11

lnrlcrd (serrm) o'rnrilrlnifiuludro16ou

n:nlln n flBu il.llRlJ 2519

- Saimonella typhi (somatic Ag)

- Salmonella typhi (llagetla as)

- Salmonella paratyphi A (somatic)

- Salmonella paratyphi B (somatic Ag)

- Normal saline solution (0.85/NaCi)

- The microtilir system (Cooke

engineering Co.)
v-

Anligen YIJ 4 Ol lfltntU f0Jtln

Cuttures fi isorate lR'ttn nul{l:.xs ru ro

un:rtdilxd lnalfioortonou{n-u nntisen
;l
7l?01'lnuiu1l Dilro tlnt seurn nulinn
lujnlln clotted blood Uttttir ditution

R"lu Normal Saline Solution lu Tubes tln
Y. !.UUul 1 :5 diluted serum l.t 1111 Serial

two iold dilution 1nt'l'it o.ozs mr vorume

v
Itn'll0iJ 0.025 ml Antigen llnl,|UtO']J Plates
) qu

!hOlU ser!m nl Antigen 11lnUfl ltn!
l.u1L! Incubale Yt 37 C. 18 ti'l llJ.J |.1l

, ;" -moist chamber R1 Final diiution 'Ulttl:

ruli 1:20, 1:40, 1:80, 1:.160 1:3203',] |eifl
r - , i . .JA-oglulination lulu:.l1Ju n'l,l]uflr.,r

; ; ,i!r!
Dilution 10J serum 't'ifi J'nfi RytU,t LU R

4'
Agglutination l! Ufl'l Titer

le
tltnl:B]Uftnl,| n'l Negative Reaction

.4'
1:|lrutilunnun|iuJ0nn 'l au fll.tnnlJun tJ

10!t:UlJ (No -agglutination)

d?[ Positi'/e Reaction
.4

lJli,lUUJ llhU Antigen ,U0Ant :JlrB:J

(Agg lutination)

u ]gtlrfl lun r:n:rrno:.t ilnnrlln"ril

con tr'o r lnrli .",ur ffnlru

2;n! Antibody Titer tlntnit
n:r1flol rin::virInufrn;m

n0uflutftfl?n u Lo0nnan

HOnl:?10nA.t 1lnn111.16 1-4

Antibody titer cio O-Antigen
a t'

1,0JIY0 Salmonella typhi :{Uu range
Vl

nnlln Negative u 't :80 lnnl|. nulu
tY

RU nntnln! 1:20 11'lU titer 1 :80 Ult
. I e, a . !, le 4

trt14u iR?lutlruJ 5 Rl{ 1,tBlllVR1.,t!1JU
r; dl

fl i'|lfilfl!1'11:tlJ U Salmone!losis lUnt.i
,1fl't11 seium 1l0JilU'lt Antibody titer

't!nB H-Antigen lont$D Salmone a typhi
AV

rango n.tl[O Negalive 0.1 1:320 ttn:
,ir

lflRltgnd LtRuLinf'tyt ]n 1:8c n1nfl1?.tJ
,it
11 2 :lltf,flJ lxl1.1U'l1lJ'tlfl! Aniibody n0

AI
H-Antigen Yln0 Ui tJfi.l lU :lt1'ltfl?IiXrU
.i$ rtr.t rlr
'f1 1Ll tfllll U l:J 1111!oUfi ltn3rR'ls.i tRo.J

tlO O-Anligen1 :320 Antibody titer



Wa"y lg77I

Irlo,tlts Satmonola paratyphiA u-ui range

fiuri Nesative 6l r:ro dlfiirfiu,rnur5a.l

fir-n::o'ulfi I :40 Antibody rirer l6oir
n"lr r :lo lnirrrdalunurJninirn'r lr.g"-

Tsble I

tive Antibody titer fiB O-Anrigen lolt
r ta -.tiB Salmonella paratyphi B UUl, range
Vl
ni$n Neoalive nJ t:40

nu nfirrirn-u Negative

lfinn*dal* 
'

Antibody tlter to somatic antigon of Satmonella typhi

Ab. titer to S. typhi (O) Ncgative 'l:20 1:40 r:80

Table 2 Antibody [ter to ftagella antigon of Salmonello typhi

Ab. titer to S. typtri (g)

Number ol serum

Percenrage

Trble 3 Antibody titer to somatic anligso ot Salmonella psratyphi A

Table 4 Antibody titer to somatic antigen of Salmonella paratyphi B

Negative

r;,:.r

1:20 l1:40 l1:80 l1:t6O

re.s lzd.s I zg.o

I Ab, tiror to S. psratyphi A I Nesative I r:zo I r:+o

I Number ot serum I rzs I zt I r
J Percentage I ez.s | ,, I o.u 

1

.Ab. Titer to S. psratyphi B

43 l8
21.5 l. 4



r()8 Vol. lO No, 2

Table 5 Salmcnglia

ann-White -Schem!,

Group Somatic AntiOen

Behring Institute.)

(lrom Salmonella Infektionen, KNulfm-

Salmonells species Somatic Ag (O) Ftagella As (H)

ph?se 1 phasg 2

Group A

Group B

Group D

Salmonella

Salrnonella

Salmoneii6

Salmonella

Salmonella

Salmone lla

Sa lmo nella

Salmone lla

Salrnone lla

Salmonella

Salmonella

Salmonella

parstyphi A

nitra

k iel

paratyphi B

typhimurium

derby

sandiego

typhi

ente rit idis

dublin

pSnama

gallinarum

1 .2",12

2;12

1.2,12

1 ,4,5,12

1,4,5,12

1,4,5,12

1,5,12

s,12, (vi)

I ,9,'12

1 ,e,12, (Vi)

1 ,9.12

't,9,12

0,2)
e,nrzt5

\1,7J

g,m

9'P

b

j,s

erh

d

g'm

g,p

i'v 1,5 |
I

I_l

?o11d

lr - a 9. 'iln:lu,rluB lnrlsfl,! lu!1r u )1 '::-
&t, .,'it 'rr dl rt

iln'rYl'l LUl8ttJl,tnti i ll,rx?l t I Lfi tuu It
!Yl9l0URnrilJnU Antibody n1 Antigen

'lllli'llonlt8 Salmonella tnnlJnuog
e - Y.

u,n't njuu luol:ttljn sn-rtnl'nfio! serum

vl I s a rrr | . . . 4
t1n U'lulltlJtlULUU Ll lYlTt0utr tillt:lu

i rlt
nDJYlllUllnu Anlibody nOltlru tn t$OU

.e.V
unnro,Jflu luYloin uu i nou tulNsln

Outtnn:t t1l13n1j Anitbody ntittnnnl't

n1,J Mnqou|'l{ui tn u0nl1nnl:0nt01?'l

Signilicant tile. lo.tltnn!tItUtUUn?Ul
4e

Onnlt[UU Salmonellosis !tn? g,:Uu

tdUO [1] !{ Rising titer 4 tYl]nD,tnlnu

u"ldrdiunis(r) uncrdolrrn Antibody
| ! | v li -ll0 H-Antigen $llU?'l:JUl31UYl n.l O-

a d - r.r
Antigen TJt!u Antibody YI}IU tR ! :!1,3

Active inlection fitu H-Antbody .t,ou

rcirirln-c 
'm

ra a
lti!oB uJ ur'1n 1u'lud.tt:

r:rfiun-rri.:usn6lnr:lfir-u anrrsen 1u

onn Bltt: lou?tqn1fltllu:D lnllJn110n', rr- I
ns tnlJln rlnIn? ltJ|'nu 1nt!tto salmonella



May 1977

l. v a ;dln0nnlll 0UtJmUtlUltlr:ljnl1 past

/ \ v e V 
^ 

d!
Inrecrron t4,f ttnl flJUUIJ lfiUOlUUn

lnnnrt littRll Antibody no H-Antigen
a ^^ wf u
tunlT?ulqu Lro Lyty,Joun!f,u (t) 1.tnn1t

n1?1n0ul1:sfl Antibody nO O-Ag
Y Yd.' 1 a -It0l H-Antigen Rl itln lRalnru uylfiuuf,u u

?0fl ?'rttrntl arfl u0l'lu]n.tnn 1')

!.tUnl:ltlJltJn fl?:RlU,tnJ Crmmon

nntiqen SnRia o"ll:rr,l-u1fi'jr Satmonela
v,.-

typhi uu Somaric (O) 11 2 n.lRO 09.
^ !e r
Lr 1 2 , llRJ Antrgen O t2 U OU, IU Satmo-

nella l]nfl?[U group A,B lrnJ group D

0no?u (n1:1Jyl 5, (2.3)

f,r ann1:Yrona{

lfl:1UrlUn1:YrR S0:r n?1 6]Rq 10,1

n1tUl AntrboCy n0 Somatic Antigen

tB,tlt B Salmonella typhi, Salmonella

paralyphi A, Salmonella paratyphi B
tItni Flagella Antigen l0JtfA Salmo-

nella typhi zunn1'tl1nf,o!ttfiAilfirfu

31 llnL Aniibody gl0 O-Antigen 10n
ts

UO Salmonella typhi, Salmonella para-
;

lyphi A, S8l, paratyphi B 7tfl?:l:no?l

xs0c lfiQuunl:l3tn'lnu 1:160, l:80, 1:80

nllln10! ll?u:Snunon Antibody no H-

.antrgen lai Satmone a typhi uouhii

nrrlcirn-qnrl nfirin 1u n r: dra:'rirq"al:n

'lyryloon'

ABSTIACT

Typhold antibody l6vel was d€ter-

r lned in 200 subjscts ot patients,

admilled in ChienO Mai Hospital, with

various diseases and fevers, except

typhoid lever, inlectious diseases, lypho,d

vaccinaled and blood translused within

1 month, Thr serum typhoid antibody

level to somatic antig€n (O-eg) ot

Salmonella lyphi, Salmonella paratyphi A

and Salmonella paratyphi B were

delermined as well as antibody to

flagella antigen (H-eq) ot Salmonella

typhi, lt \,!as lound that the mean of

antrbody lo O-Ag ot Salmon3lla typhi,

Salmonella paratyphi A, Saimonella para-

lyphi B and H-AS of Salmonella

typhi were l:20, negative, negative

and 1:30 respectively.
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ABSTRACT

Rehabilitation is the help and iraining

given to I sick or handicapped person

to enable him to live as full 8 lile

as his remaining abilities and degree

Vol. lO No. 2

o{ health will alow. Physical Therapy

and Occupational Therapy are parls ot

Rehabilitation team which work closely.

The objectives ol treatment are the

same but processes of treatment are

dilferent. Physical Therapy is lreatment

by physicai means I electricity, Heat,

light, sound, massage and particularly

cxetcise io reduce pain and maintain

or improve lunctions. For Occupational

Therapy is a lorm ol medical lreatment

prescribed by a physician in which

the patients attempi to improve his

condition by carrying out a specilic

activity under the direction of a qualilied

Occupational Therapy.
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