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Comparanve Study of Enteric Media in the Isolation of Salmonella
And Shigella from Stool Specimens. _ k<

W

Prasn Tharav1chitkul M. Sec. (Micro)
“ Kampol 'Panas-ampol, M.D,* ‘

, Various ‘media have been developed , .n 1965, Taylor. (5) introduced
“for ' isolation of gfarrfz"*negati've enteric XLD agar of which the latier studies
"Dalhogens' from” stool specimens. The shown better rate of isolation of enteric.
isolation traditionally uses the combination pathogens which fewer false - positive. ,'.:‘

of MacConkey agar as a differential organisms (3.4,6.7.,8). On this medium

plating medium, SS agar as a selective the differentiation of Saimonella and.

plating medium, - and -Selenite - F  broth Shigella from other enteric bacilli is
based on not only the . fermentatio
+as an enrichment -broth. Recent evidence ! "

of lactose, saccharose, or xyl 3
has shown  thet . MacConkey agar lacks e i oF. Xylous, i it
also on lysine decarboxylation and HoS 3

selectivity for Salmonella and Shigella

production.

so lactose fermenters .can overgrow _ ; ¢
or inhibit _these _orgamsms(i). whereas . More recent study of GN bro‘t'h
SS agar and Selenites - F _broth have (3,4,6) have clearly demonstrated in

been to inhibitory for fastidious patho- the enhancement of isolation of enteric

gens such as some species of Shigella pathogens. In this paper routine stool

(2.3,4). Furthermore, many of these specimens have been used to compéte

media offer little in the way of colo- Direct: Streaking : MacConkey, SS and

nial morphologic  differentiation  other XLD agar with Enrichment Broths ! Se-

than the ability of some organisms to lenite - F and GN  broths for the

fqrment lactose. isolation of Salmonella and Shigella.

* Department of Microbiology, Facuity of Medicine, Chiang Mai University.
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Meterials and Methods

Between 11 March and 5 June
1975, a total of 252 stool specimens
from patients seen at Chiang Mai Hos-
pital was examined for Saimonella and
Shigelia, Each stool specimen was
streaked directly onto the three plates:
- MacConkey Agar (Mmc, Eiken). Salmonella
Shigella Agar (SS, Eiken) and Xyiose
Lysine Deoxycholate Agar {XLD, Eiken)
and also placed into the enrichment
broths : Selenite  Broth (éF, Eiken )
and Gram Negative Broth (aN, BBL).
After 18— 24 hr. of incubation, the
broths were streaked on MC and XLD
plates. Colonies suspected of being
Salmonella and Shigella were picked
and inoculated onto Triple sugar iron
agar (TSI) slants. Following overnight
incubation, TSI slants showed the reac-

tion . alkaline slants, acid butt with

or without H2S were inoculated into
motility - indole, Simmon s citrate, urea,

lysine decarboxylase and phenylalanine
medium. Cultures showing biochemical
reactions for Salmonella and Shigella
were tested agglutinably with specific
antisera for Salmonella and Shigella

(Dil’co) respectively.

Vol. 10 No. 2

Results

Of the 252 stool specimens examined,
59 (23.47 ) were positive tor the-
enteric pathogens ; 37 (14.7%) were
Shigetla and 22 (8.74) were Salmonella
(Table 1). Although all three media
used for isolation of Shigella by direct
streaking were approximately equal, no
one medium grew all of them. Of the
37 isolates of Shigella, all three media
used in parallel accounted for 36
(97.37), whereas one kind of media

detected no more than 28 (75.7%).

Comparisons betvieen direct streaking
and enrichment methods for isolation
of enteric pathogens are shown in Table 2..
Selenite enrichment streaked to XLD
plate was observed to be greatly
superior to both direct  streaking and
other enrichment methods for detection
of Salmonella. Of all Salmonella isolated
only 9 (40.9%) isolates were obtained
from direct streaking, whereas S F
brath streaked to XLD recovered 19
(86.5%). However, all of them were
isolated by the wuse of both direct

streaking and SF enricnment streaked to

XLD agar. In contrast, direct streaking .
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was seen to be clearly superior to
enrichment for isolation of Shigella.
Of the total Shigella isolated, direct

streaking accounted for 36/37 (97.37)

whereas ‘enrichment broth detected only

9/37 (24.52).

The distribution of 22 isolates of

Salmonella was shown in Table 3, Of

Rl & BRI T

oh g
Vol. 10 No 2
these, 14 (63.62’) were Salmonella

serogroup B of which 11 isolates were

recovered from XLD inoculated from

SF broth. ' The species of Shigella are

shown in Table 4.  Shigelia flexneri

was the most frequently isolated species:

78.4% of the total Shigella isolated

and “'all* of them can be found by

direct streaking.

Comparison of Direct Streaking and Enrichment Broth Methods for

Table 2
Isolation of 22 Isclates of Salmonella and 27 isolates of Shigella.
Direct Enrichment only
Organisms FUE GN i SF Both Methods Total
[ crEwe aoll Rk Yoo
o I'mc | xo| Mc | xe
9 i SR T 0 10
|
8 I°, el ' 1 11
Salmonella |
¥ | 4 | 2 13
3 l ‘ 13 6 22
31 0 ! ’ | 5 36
: 29 1 ' 7 37
Shigella ‘
35 | 1 37
35 | 1 1 37

L ] s
Number of organisms isolated from direct streaking method corresponds with one

of the four enrichment methods.
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Table 3 Distribution of Salmonella isolated from 22 Positive Stool Specimens
Direct Streaking I Enrichment Broths Total
Organisms MC | SS XLDSub-| GN i SF Sub- R :
(tOtaI:MC vLo|MC LD totall Vsl
Salmonella 1 | 'R (e e 0| SJ 3 :11 if: 14 63.6
Se;ogroup B '
Salmonelia 0 o S T A e o RO e F B 4 18.?
typhi . :
Salmonella 5 5 (o 3 R 1 i B} 010 44 4 18.2
serogroup E | ’
Total 1 71 51 9 1’ 3B 01 22 100.0
Table 4 Distribution of Shigella isolated from 37 Positive Stool Specimens
Direct Streaking i Enrichment Broths Total
Organisms MC | SS XL D;Sub-f T [ be ;sm:-
: lto tal [ - hotal, NoO- Percent
: | " mc|xLolme lxLo®
S. dysenterizo | 0| 1) 0 1 o 1 ot foa e 54
S. flexneri 24 | 20 | ¢2 | 29| 4| 6 0# 0 ! 6 29 78 4
S. boydii g Ul oeih e 1o ; 148 5.4
S. sonnei ol al 2| 4]0 1] 0} 01 1 4 10.8
Total 28 l 26 | 25 l 36| 5|8 } 2 i 2 I 9 37 100-0
Brlsenanisd however, XLD agar was superior to MC

The efficacies of MacConkey, SS

and XLD agars were similar for Iso-
lation of Shigella but for Salmonella
there were fewer isolates from MC

than from either SS or XLD agar when
'the stool specimens were plated di—

fectly. In [solation of both organisms,

when the specimens were plated indi-
rectly with enrichment broth. This result
is similér to that reported by Taylor
and Schelhart (7) and Morris et. al.
(9). Results with combination of media
showed that only the combination of

direct str'eaking and enrichment in SF

T e
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broth streaked to XLD medium can
detect all 59 isolates of enteric patho-

gens.

Of all pathogens isolated, Shigella
flexneri was the most frequently isolated
species (49.12’). These organisms were
all isolated by direct streaking. In
isolation of all Shigella, direct streaking
was markedly superior to GN and SF
enrichment. This observation agreed
with some r1eports (1. 8, 9, 11; 12) but
others had shown the greater isolation
of Shigella by the use of enrichment
broth (4, 6, 7, 10, 13). In addition, no
more than 75.7% of the Shigella were
obtained from one kind of plates,
whereas all three memia used in para-

llel increased up to 97.3% of isolates.

daLind
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A X
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In contrast to the Shigella data,
Selenite enrichment was observed to
be greatly superior to direct streaking
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, i7 s 1905 11).

The results of this study indicate
that, in the examination of a stool
specimen suspected of harbaring either
Saimoneila or Shigella, it would be
desirable to plate the specimen directly
on MC,

to inoculate the same specimen in

SS and XLD agar and also

Selenite broth for enrichment berore

plating on XLD agar.

Ul MacConkey W8Y XLD ~ 910259

1 -1 ;

NRMIHINITOUENLT B Enteric pathogens

v b o . X

1finmun 59 isolates T3 1US IUINKLEN

]

Ut Shigella \@f 37 isolates LAY Sal—
E o -1

monella 22 isolates UEBAIIMNUULINWLLT S

a A -t
Shigella flexneri MMMAARED WUDJ 4917

%
MNNITUANLTE  Shigella WUI1ID

o - I ad
Direct Streaking WHAAN21IT Enrichment
(] Lom ool -l aal
Broth  W1279¢l995le A8 2T Direct

M X v -
Streaking VU IMITBEATONS 3 TUN -

T mad .
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MORPHOLOGICAL AND BIQCHEMICAL VARIATIONS OF
TRICHOPHYTON RUBRUM

by

Mansuang Feungphian M.S.*
Parimondh Khanjanasthiti Ph.D.*

INTRODUCTION

Trichoyhyton rubrum is the most
frequently found species that causes

Dermatonhytosis in Bangkok (), Chiang
Mai 2 and other geographic regions

3,4.5),  This might be due to anthro-
pophilic and cosmopolitan properties

of this organism. As described in

Beneke’s Medical Mycology Manual'6)
T.rubrum preduces velvety to cotiony
colony with reddish to rose-purple
pigment on the reverse side. Micro-
scopic characteristics consist of numerous
clavate microconidia, chlamydospores,
racquet hyphae and nodular bodies.
Macroconidium is thin walled. 3-8 celled
Physiologically T.rubrum produces red
pigment on potato dextrose agar and
cornmeal dextrose agar and does not
perforate autoclaved hair, Urease test

The identifica-
tion of this species, however, is not an

is negative in 7 days.

easy task. Balabanoff M pointed out

that T.rubrum was the markedly

variable species which had many

morphological forms between granular

with complete typical conidia and fluffy
with d:fferent form of conidia. Numerous
variants of T.rubrum have been found

in many parts of the world as in

India ®, Thailand (9, Hongkong”o’

and New Zealand {!1). Besides, bioch

emical characteristics of this species

are not, some what, reliable for iden-

tification. Thammayya et a112" made

a contradictory report that T.rubrum

gave positive urease test in 7 days

instead of negative one.

This paper reports morphological
and biochemical variations of 53 isola-
tes of T.rubrum which were isolated

*Dept of Microbiology, Faculty of Medicine, Chiang Mai University Chaing Mai

Thailand.
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from patients at Chiang Mai Hospital
including their sensitivity to
amifungal drugs and their enzvmatic
activities.

some

Materials and Methods

The fungi were isolated fro:n
patients of Dermatophytosis at Chiang
Mai Hospital, Chiang Mai, Thailand,
from January 1974 1o March 1975.
Mycosel agar plates (BBL, Division of
BioQuest, Cockeysville, Maryland 21030)
were used as for the
isolation.  Trichophyton rubrum was
identified according to Beneke and

medium

Rogers (6) morphologically and then,
transferred onto Mycosel agar slants
at room temperature for further
experiments as follows.

Macroscopic observation

Colonial textures, topography and
pigmentation were observed and recorded
at 4 weeks on Mycosel agar plates
which carefully sealed with masking

tape.

Microscopic observation

Slide cuiture was made for each

isolate.  All such specific
structures ae macroconidia, microconidia
elc. were examined within a period of
60 days. :

fungal

No. 2

Biochemical tests

A. Urease test (13)

Each isolate of T.rubrum was
grown in modified Christensen’s urea
medium. The test was positive when
the agar medium turning red within 7
days.

B. Pigment production in potato de-
X!rose agar

Growth of each isolate on potato
dextrose agar piate (Difco Laboratory,
Detroit, Michigan) were observed for
pigment production within a period of
30 days.

C. Hair perforation test {14

Fragment of infant hair in 25
ml of sterile distilled water
10% sterilized yeast
in a petridish- was
inoculated with each of the fungi.
Hair perforation was observed within
28 days of incubation at room tempera-
ture.

with a
small amount of
extract solution

D. Growth on casein agar ‘1)

Casein agar (Difco Laboratory,
Detroit, Michigan) was used to test
the ability of each fungal isolate to
grow on this medium in comparison-
with that on Sabouraud agar

In vitro drug susceptibility test.

Different concentration (meg/ml
or mcl/mD of Griseofulvin (Glaxo-
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Vidhyasom, Thailand). Ezon T (Ya-
manouchi Pharm, Japani, Mycosynalar
(Protochemie, Switzerland) and Canesten
(Bayer Lever Kusen, Germany) were
incorporated each intoa set of Sa-
bouraud agar slants. A " uniform
inoculum of the tested fungus about a
pin head size was transplanted onto
each of this medium and observed for
growth within 30 days with a control
growth on Sabouraud agar without
antifungal drug.  Minimum inhibitory
concentration of each drug against
each isolate of the fungi was recorded.

Study of enzymatic activities in culture

medium

After a pure culture of the
fungus had been grown on Brain Heart
Infusion agar (Difco Laboratory. Detroit,
"Michigan) for 3 weeks at 25°C, a
small plug of medium 1 mm.
the colony edge was

from
removed with
the use of 1 cm. diameter cork borer
to obtain a constant amount of agar
medium.
were put into 1 ml. of cach of thé
substrates. Enzymatic activities were
stopped after two hours of incubation
in water bath at 37°C by the addition
of 1 ml Tris buffer pH 9.8 to each
of the substrate tubes. Enzymatic activity
was directly proportional to free pa-
ranitrophenol  released, which was
. measured with Coleman Spectropho-
tometer (Model 6/35) at 410 nm, the

Two of such agar plugs

activity was expressed as optical
density (OD) per two plugs per two
hours multiplied by 1000.

\ The substrates used were :-

Paranitrophenyl A-D glucopyranoside
(0 5mg/ml in 0.1 M acetate buffer
pH 5.4) '

Paranitrophenyl B-D glucopyranoside
(0.5mg/m! in 0.1 M acetate buffer
pH 5.4)

Orthonitrophenyl B-D galaciopyranoside
(0.5mg/mlin 0.1 M citracte phosphate
buffer pH 7.0)

Paranitrophenyl phosphate

(0.5mg/ml in 0-1 M Tris HCl buffer
pH 8.6 for alkaline phosphatase and
in 0.1 M Sodium acetate buffer pH
5.2 for acid phosphatase).

Results

From 108 dermatophytosis suspec-
ted cases, 54 were positive for derma-
tophytes.  Fifty five isolates of the
fungi were responsible for the infections.
Among these isolates, 53 were identified
morphologically as Trichophyton ru- .

brum, 2 as T.mentagrophytes.

Although the 53 isolates of
T.rubrum possessed the same criteria
for the identification of this species,
they showed variation in both ma-
croscopic and microscopic appearances.
They were roughly divided, according
to colonial regardless the
pigmemation, into 3 forms: Velvety.

textures
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Granular and Fluffy. Meanwhiles,
microscopic structures were classified
into 3 types; Type I, Typell and
Type IIL J

A Type 1 produces numerous
microconidia with many chlamydospores
Macroconidia are variable from none
to common™” in number (Figure 1)

A Type Il shows chlamydospdres
predominantly with rare® macroconidia
and a small number”™" of microconidia
(Figure ID

A Type IIl appears largely ss
sterile hyphae with 'a small number
of chlamydospores and microconidia.
Macroconidia was absent or rare
(Figure 11D

The majority of T.rubrum isola-
tes was Velvety (56.6%) whereas Gra-
nular (18.8%) and Fluffy (24.5%) forms
were less frequently found. Each form
of colonial texture produced mostly
Type 1 microscopic  characteristic
(Table 1.) Trichophyton rubrum losla-
tes showed diffferent degrees of sensi-
tivity to Griseofulvin, Ezon T,
Mycosynalar and Canesten.  Base on
statistical difference (P <0.05)), isolates

* Rare = 1-10 macroconidia per
slide Culture
** Common = more Than 10 macroc -
onidia per slide cultuec.
*** Small number = 1-20% approxima-
tely of a slide culture.

Vol. 10 No. 2
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a of the Fluffy form were more sensitive
to  Griseofulvin than those of the
Granular form and more sensitive to
Ezon T than those of the Granular
and Velvety forms. However, the
Granular form was more sensitive to
Mycosynalar than the velvety from
and more sensitive to Canesten Than
the Fluffy and Velvety forms.

Thirty four isolates 64.1% of
T.rubrum had physiologically typical
characteristics; they are negative urease
test in 7 days, produce red pigment
in potato dextrose agar and do not
perforate hair in vitro ( Tabie ). The
remaining ones had variable properties
1.e. positive urease test, no pigmentation
in potato dextrose agar  (22.6%:)
positive urease test with pigmen-
tation in porato dextrose agar (3.7%)
and negative urease ftest without
pigmentation in potato dextrose agar
(9.4%.). Trichophyton rubrum isolates
seemed to have the same pattern of
enzymatic  activities for the five
substrates tested.  They yielded high
activities (over 100 u) of Paranitro-
phenyl B-D glucosidase, Paranitro-
phenyl acid and alkaline phosphatases,
The negative urease test group, howe-
ver, yielded significantly higher activi-
ties of Paraniwrophenyl acid and alkaline
phosphatases with P<0.05 and P —
0.0lrespectively.

Discussion

Several factors influencing the
dermatophytes morphologically and
physiologically have been found by
many authors. Hexose and the related
structural formular of monosaccharide:
pigment produciion (16,17).
Gross structure of a colony, pigmenta-
tion and microscopic appearance are
influenced by amino acid and the

medium used (18,19). In this study,
the same lot of medium was used to

support

ensure the identity of nutrients for

growth.
was kept

The incubation temperature:
stween 25°C-28°C  Subcul-
turing was made at an interval of 15
days with typical portion of the colony
to retain the original characteristics.
Variation in morphology and bioche -
mical reactions of T.rubrum isolates
might be, in part, the results of an-
tifungal drugs used during the treat-
ment prior to isolation. Another
possibility is the occurrence of unstable
intermediate mutants(20). Some isolates,
therefore, represent only temporary
characteristics uatil they achieve the

constant ones during successive subcul-
tures.

The Velvety and Granular froms of
colonial texture mostly produce numerous
microconidia while macroconidia are
variable. The Fluffy form has more
chlamydospore but less microconidia.
Although there are some significance
differences in the degree of sensitivity to
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particular drug in vitro between isolates
of different from of colony, the usual
dose when used 1opically are excess
beyond the minimum inhibitory con-
centrations. The colonial form of a
pathogen alone, therefore, is not an
indicator of the treatment response.

The patterns of enzymatic activity
of various T.rubrum isolates against
the five paranitrophenol derivatives
are almost similar aliough the nega-

tive urease test group has higher

activities of paranitrophenyl acid and

This should be
characteristic of
this species which can differentiate
some variants of T.rubrum that give

alkaline phosphatases.
a new biochemical

unusual pattern. It is of interest that

A
HBLTE

INN3fNEITITNANE B wazUp-
nTu Mot lnoaunden 99931 Tricho-
ohyton rubrum 37W% 53 £ Aken AN
anly WuIenNLY Coleny  unzn17lWE
unnnonuly, Colony %A Velvety WU
mnﬁqn 58.6  TWN Flufiy 24,5 ¥ LAY
Granular 18.8 7 & numefwinlfisnneng

< 1 v d i
IANITIAU f137150ULIREN ALK 3 LUUAD

- =
Lyun 1 ¥ Microconidia NINNIY

W Chlamydospores 5 BHNIIAANTEIW
; ! ) : “ v
: g19lawy  Macrocodidium®  wIanutau
'L‘Nlﬂﬂ' I . 9 AR %

C A oty >
) g !

- glucosidase as well
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isolates which
infection

T.rubrum involved in
cutaneous produced high
activity of paranitrophenyl - B - D -
as Cryptococcus

neoformans (21) and Histoplasma

duboisii‘?2) which cause systemic fungal
diseases. high alkaline
activity of T.rubrum is
those of yeast phase of

Moreover,
phosphaiase
similar to

H.duboisii?2) and Blastomyces derma-

titidis (23)  Since dermatophytes are
well known for its tendency to alka-

linize the medium2# and in the ring
worm infection, the area involved shows
higher pH than the normal part(25)-

Whether these enzvmatic activities have

any connection with phathogenesis is a
subjeect of further investigation.

- o

WUUY 2 WU Chlamydospores LWUW

L] -
§9UNIN, macroconidium Nups  (1-10
o o
RTINS
gouuss (17 —207 983 slide culture)

L]
0 slide culture) Microconidia

A @ -
WULUN 3 WU hyphae LWUEIUNINY
Microconidia WRS

dauuny

Chlamydospores L{l‘u
(12-20% 983 slide culture)
Macroconidium 819 \8WUIG:  Iewues
WN

Colony TUR Velvety URY Granular
u"m:'lﬁn"nﬁm:ﬁtﬁumnnn"ma‘nmimfuuuﬁ
1 WREIUNIN - TAA Flufty 4 laniowy
Chlamydospores %70 URS Mic"ro_conidiurn
wey HELW

Sy e
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e N1IMAeEIny 8151 e 71 75N
A799 WU AT BNBNN O Colony TWf Fluffly
anlanen Griseofulvin 3 NNIITRA
Granular unzﬂmw‘hdam Ezon T. 37N
MR Granular WO Velvety. ufiye
) Granular ﬂﬂ‘l’m‘hﬁﬂﬂ’l Mycosynalar
NINNIITAA Velvety unelane Canesten
NINNIILEN Flufly U6 Velvety.

31 Trichophyton rubrum lﬁﬂﬁﬂ‘?m
=i =l 1 - 1
nusuaNanawnuly daun (641 2)

L % =l
W Pigment  §unalu Potato dextrose

v ' a w
agar, IMWOUINAD Urease test . 1u 7 7%
a0 -t g &
andunus (22.6 2) Wl Pigment lu

Potato dexirose agar. IH"NSU'JW{B
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or TPS-1 medium (Q appendix) LLﬁSL{:u
Axenic culture SMIUBRUIRAIATTIITY
ANINET  ADSUWYEFIENT  Am1aneany
Weslwy  1nTDN1IN0963%7 Microbiology
and Immunology nmzn'ﬁmﬁm‘wm”au
WWTINEIRENRRS  FanAIRINe 1AL
ﬂﬂm{ammn Dr. Louise S. Diamond,

NIAID. NIH, Bethesda, Maryland

a4 -

UDLATEA  Antigen
Ao . vyv = Lo S v
wenezln lnonuuiusmwomin |
- vH -
\Wonlnesnu1ls  Erhlenmayer  Flask
A - i a -
2 It UNGEINAIEANTUIN 125 NAANTUAL
- i -
s Dimond s W38 TP-S-1 medium U783
-~ - B - & -
15 AOANT LWBIREIDNUIATY 72 F2l8aRd
. U g
U1 culture flask MUY IWUY WudsENol

. - "o A - U
4 gIfinTeLFas 10 UM lWﬂﬂﬂL’h‘!ﬂllLl'm

11204 A1N973 7 1BITINUWNIMGAU A WL

;ann; 4 medium levapaunad mILLuIWIN
50 AAANT %1l1iuA9E IEC International
Centrifuge £2AI1MI7 200 g WMIAY
5 WM BN -asﬂu.-ﬂ"mnn:naumj,ﬁn"u-ma
ARBALNT §IU Medium ﬁnéfwauua:gﬂ
ot nﬁu1ﬁmnmauﬂsiuzuﬁ:::lna"nn"m
Phosphate Butfer Saline (PBS) pH 7.2
Y3znam 50 N6AGNIEN 3 ATI  AABID
Centrifugation and Sedimentation ijﬂtﬁa

- ¥ v oA
BYUIATU 3 AT UANINN PBS pH 7.2
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salunemumsenamIsanise LS maw
immﬁuﬂmﬂﬂl‘;f haemocytometer  WLGY
Yiusmamean i wman 10 §amnane
NaANT waINuuInienuTlY sonicate
Uszaim 10 WW name3ed  Branwill
BIOSONIK Il Sonicator g ¥iaiuIunn
Tnoamenning sonicate anlnugeiuilu
Jmimq:nnannm WBL BN U T EN
IMATO sonicator NITNTINEUI DML
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1 Iyophilized Wurauss L Eusy
70 BaruTaLTamde nas n13 42 19 1 sz
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UTvmTmunuua i L un e e wity
(Reirigefated Centrifuge) ﬁqmwlﬁ 0 831
(IoTEs T 39800 g UHAUEMEIEINTLY
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V3o 9a Wsan TneAnwn USumsa
Tosulnsfin uySaanaes
content NBOTTAYAIY antigen | NAARNT
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§WMILEB AN 9 D1 14A1TM nitrogen
content n"mn appendix B1IOYR Antigen
nounssirll sensitize  sznaiiluide
'-mr.;:nm Optimal concentration 'EIEN

=l '
antigen iRENDU
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m‘:m?uu Stock latex suspension
181 Commercial latex suspension (Difco
o (73
0:81) NWIDINMW  Glycine  Buffer
Saline (GBS) pH 8.3 WeY Latex
o v o ° -
suspension ﬂnmnum'Jmmnu"l'hlnmm

P “ 1 v -
Aeeoe GES  1MBNTIAIW 1100 3TN0

A v w -
Oprtear acrsity 0.28 £ 0.02 LWBINNWATOY

! -

coleman  Junior Spectrophotometer 1
-

wavelength 650 mu Ingl% Cuvette UM

1075 N3,

AMuUTHINIIBY GBS  Manes

Lﬁuma\lﬁ'lu Commercial latex suspension
. ] | -

(Difco 0.81) 11mum1'|.nuuﬂ1nﬂ‘nnn‘n

- v w ¥
mmanalﬁqmmu
OD, xV, = OD3 % Vs

b OD, = Optical density 989 Stock
latex suspension szm;mm
nw GBS lusnindan 1:100
Optical density a:ﬂ"aal.ﬁ‘u
0.28 £ 0.02
Ny = YT mnamnees Sfock latex
B8 D39n 2

suspension

ces luenyidan 1:100

ODy, = Optical densily 983 Commercial

A -
latex suspension LNDLIDYINI

A7 GBS 1:100
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V2 = UTH 909 Commercial latex
A A ™
suspension WNBLID914AM GBS

TugnTd9u 1:100

woAmanm v, lalsanazsmnnto
YITIU‘lﬂ":h Commercial latex suspension
WABIMIWUIBINAW GBS HNIIM0UN
1n ll.ﬂv’i;i'ﬂ:’l Commercial latex suspenpion
NWUANNTEINAIE GBS NN WMAU
AR ussULM  Stock latex
suspension 1qu|.5u 4 aamvﬂméfumﬁﬂ

o - ° ar e
INDLATBNEMWIL  sensitize 038 antigen
naly

Sensitization

27 sensitization N1lAEUT  Stock
latex suspension LWAYHITALAIY  antigen

oA i
YilRB9LATN Optimal concentration 'lu

UTn TN In wuHENn s lunaanuna 1uan
12x 75 Ny, WA 0UTI% water bath
37 DWNTALTET 30 wn Laonanlvig Ny
WuninInleen1l¥  pasteur pipette
Qnﬁumtﬁanmﬁmuwnnum’q sensitized
latex suspension usumm'mbh‘lﬂﬁ‘lm':

- ¥ - i
NANBUNUW IV BIIRIOY  sensitized latex
o { = L SO
suspension mmmmuhlug WY 4 BIf
- = 1 v . E
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L v A
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TULUWINUUNIT sensitization  IWB
%) Optimal concentration 984 antigen
e - " oA
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d A » ¥ el
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a 1w A o v
TuUTNnTnIny W sensitize LHTIUAD
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¥ a A a e
nun lUnaseUn WA BIT LY F ositive
control ﬁmﬁ.& latex agglutinatton for
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Ames Company) un:v;mmnn:nnuﬁ'lﬂ

.
Nﬂﬂﬂﬂ‘ﬂ

JUINEONLUNTT sensitize WOUA
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nunaeliun E. histolytica N17T sensitized
ATMIINIIM1ALET Stock latex suspen-
sion UWRY Antigen .f?avn Optimal dilutien
lnua29In 2z N IHaNn s luuTunTnma

NUILGUINTLY0Y sensitized latex suspen-

d o h ] - s =
sion ATV U lWITTUILANA I NG

- = a . i
UININTNEINENALNTINI NS Yineou 1141“]

¥

T A W R .
83AT AN UNT BN UBML I T ow L ey
- o
NAWINY sensitized latex suspension 'l.u

v o ] o -
?;ilLEJH 4 BIFTILTOLTEELEEU N INNG DU L

81

¥ - < & A oA
uunaeanelu 24 92139 UUABKITEU
‘wmﬂ‘m.].'ﬂ Fresh sensitized latex suspen-

sion (AND

nnanagay

o ¥ A - v
U BVRDINNBINITNANOUNEN IV
) .l ve o ¥ '
o lanvun uazETeIn (m'lnnunummg‘-
uazug luuasnagon) 1 van  Walsmen
sensitize latex suspension 89 lU1vEN1ne
S 5 & st vy oK o
1 a0 wanlnnulva lnols  Nesuwunsy
¢ =l 173 o (4
Tasn1sonalameslur  ussdaiislon
' - A o % - ¥
T lunsastsranad sinawsu Taos wa
1 bH A w ¥
ﬂn”wmh:mm NIRLHBN UFIURHANTDIU
-
IV} DJIURS sensitized latex  suspension
v - -l [
W9 LBATU 15 wn %'omuwm'iﬂumw_]
nisnnaznau (agglutination)  &7W3UNIT
v -~ L. . I -
wiaHaUUBFEANITANAZNBUI I & WD 1ua
1 Iy w & 1 =t
mwmn W leuuiinuanisannznaudatuan
A v A [V | ¥
NIOUDY MIBUNUNNIT Titration TDIUA
- PP G P '
WROMNUYNTET  FINNIINNNINEUDH 19
wIn
% 73 v =t v ¥
m-:'nﬂnm'qnmn:mzmwﬂﬂnum
& e al
(MOBIT AU  Positive  WAZ  Negative

Control

WARNINaTaY
o -4 A v
Sera: 9 WAUUNMITININUA 887

- 1 -
398 "ln-nmwn-mn'lwn'nn'iq 26-30 U NN




82

o @, 0 7

NEAUUIIHIK 310 778 I0ININALUUI
- - = .

waesNNAngar2087E 20-30 U 11w

WEINUIIUIU 173 T8 NIBRBNILIWA

12387907 4 (gyinmaei 1)

P
Antigen : (NOUWIIBIRIY Antigen
a ™1 - =1 @
v U3 209 Tsnu lnsAnmeuiun

[ - =
Nitrogen content WU?Q1 Antigen NLATHY

X v E Ha a
aul¥lunisfneins muUTUIYS Nitrogen

content  1/35N104 9300 lulnsnsune

& o

URANT

HMTUNITNANBUMY Optimal dilution
999 Antigen WAL 21 LWLIINITI BIN
w a 4 -am o a
Antigen 1:8 IwHAuINWIBNLPATHINNGRN
- ° A v
LW Sensitize latex suspepsion WU
v ¥ A g v
LUnAgaUNLS: WREBIN LN control
positive %11 Commercial Kit (Serabema

U89 Ames Company)

Stock Jatex suspension: lu
msm?ﬂu Stock latex suspension 911
Commercial latex suspension (Difco 0.81)
1un11f{1u'3ﬁwui1‘qn 7 1 NAART 999
Commercial latex suspension (Difco 0.81)
NBNAN GBS pH 8.3 asl 082 IRdnT
’f?\‘lujmf'l Stock latex suspension aiu
158998 GBS pH 8.3  luaniidonu
1:100  uaai1lUan  Optical  density

13 o
fILAT03 Coleman Junior  Spect opho-

Vol. 10 No. 2

d o a : A
tometer 7919 Cuvette TWIN 10 x 75 N3,
A
9¢N Optical density 0.28 + 0.02
¥ A 4
PINNIINAFOU UUANABI NI VYN 887
" ay - Ag v ¥
71 d3ng27mu e e MKALIN 19 v
A o w ] 2 v
91 378 MNIDAMLUDNTIAIUTOIAY 10.3 NI
M O a v -
UWU U AMI BN LN 18 A RaYIn To8as
- ¥ A
8.3 (W58 47 $w9INuMaey 665 7°0)
¥ P -~ v v
WRE U LWAES 99N WAV ¢ 11 wauan Teuas

- ¥ a
13.7  (M78 44 TWINUUUGEI 322 T78)

n'wmnfa'-u.mnnnnwﬂﬂﬂﬂummfwmq
wn 1 Iug9e 10 -20 U WM BIT8
Ay 173 378 WMHALIN 10 3 WID
TOHAE 10,0 UNMABITOAWIMI 94 T8
WasLaN 21 378 niaTouas 22.3

'[u-ﬁ"mmq 20-30 9 HANABANATIE
310 718 WHOUIN 23 178 W30T0U0Y 7.4
WAVABITBINAVDS 173 T8 WkauAN

21 718 WIBTB8aY 12.1

lusiaem1y 30-40 1 WA BTN
710 48 710 WHOUIN 3 T8 wInTeun:
62 WUMABIVDANANG I 42 100 kg
Uan 1 18 WIeTeEn: 2.4

Tugaimg 20 50 1 WuviBITOIW
PE 26 T8 IH“NRUTJH 277 M?'EJ‘I.’EIHM bl
unvasszesnnd 6 7a T Wnavanios

luga9ey s0-60 U LUAMABITEY
wnrie 5 310 lulvkauaneet whesees

o v - L
WAV 5 778 1wunmn 1978 NIDTDURT 20



May 1977

[] -4 t 4 -
1umamq 60-80 U  UNMADITOAWS
- ol
T8 3 TWUSSIDIWAWGS 2 718 TR

v g v Y
nmun 5 092 W WuauInnaman

- ¢
2917

4 =] A a

MINARBUNIUANABINE N33 N1

v W y B oA A

fnuny (Antibody response) naLTeiining

2 oml L3 1
Entamoeba histoiytica 1ANN13ANEINUEH 1

. EH &4 o T ¢ ma
NINYIIN J‘H.LWﬂ'Jﬂq!h:ﬂdﬂ’fl U5 NTT

' . B ol A 1 A 3
NAFOUAN ) IR TUUN WL ULATDIT I IATIEN

v - ]
laammasyjunnig N1INRNBUNN 4
mﬁwu Gel diffusion, Immunoelectropho-
resis, Indirect, hemagglutination. Indirect
fluorescent antibody Il8Y Complement

1 H ' v o 1

fixation test waMmuIINgI Innanlus
]

109 Sensitivity W8 Specificity 1ufUw
A te v -

U Invasive amoebiasis WANTBLEH W

W3 IMINAGBLAINGINTEN B 10N TuvDs

- ah 1 oA ‘. Ca
Ujuansunumsrsluignsoinasy uensin

] v g w
UNTNATOUNDI L EIR AT UTITENTILHG
) F v - ~
WUINT N B INTTAINALLIENNLDDUALD A
¢ - v mas e P Lomig
Uszmnistiiganuasimesnas 3alais
INDENANAUN IS NAREUNI BN,  TIR
o ] 1 e v - w
13N, ‘lnnaa'l'ﬁqﬂnmnqamnunwn
e g gAa v v alt '
sngnaninenesliaeiniluusses Sens-
-~nl w ] - e
itivity RS Specificity 25AINA1INNEN

L VY] dd as
lanunnnineds Latex agglutination

83

o - -
lulin3anfingiy 1970 Morris  uay
va - - o 1
Poweil (8) lafnuutTsumauinasusn
» ¥ A o | 4 @
Taennisnasauuunt o928 AU I I
Invasive amoebiasis 91WIW 250 518 1A
- -
75 Latex agg'utination W8S Gel diffusion
- " ¥ - £
KIWIMUWIIM UMY 242 378 Twuauan
v s [ ™ [T
Tnonisnaseund 2 35 unzinuugulnle
-l 4
75 Latex agglutination I3 WULALEZNIN
- 1 - F;
IONIINAROULGLYI IUNIT AT 130 11
1 da v v ol e
Lmnmunﬁmmmuurummammmq-mm:
17 P 1 A w
N1INIINIMBNIJUANITON 18N 4 BINTE
mluln ao¥1 Monroe  unvamy (7)
»~ -l - o a v
1f Aine wW3sy ey e Usadunans 19
v & &
Latex agglutination test 1u:imwamu
z &
lnvasive amoebiasis ‘luunasn-luuszye-
P w
AGTINOLUNIINGINAI  L9IWLIINITNN
¥ A ' qr -
ﬂaummnnwaagnnnlunqu w3n W Ne 09
€ o & - (7
100 Wasigun Iunqnﬂ 2 lvun 18
ce ¢4 v
WollEunuelyd  Antigen E. histolytica
¢ a ¢ A -
strain HK 9 way 9.5 waniruniely
- v w
Antigen FIINTUNIIN Amoebiasis Rese-
arch Institute 990 South Africa ULAY
t - P pe w =i
Iunq;m 3 LML ETINBUIMRENUIN 63
= M a 4 o
A% INLTBUNNI 26 AU LA LRI NI 26
H 4 o ¥ A ~
ARUNENININAGELN U s a3 Nauan
-t L4 ¢ . > 1l
09 39 wesiTun ‘qﬂumu‘lﬂﬂgﬂnnﬁ

v -~ el
NNBOUAWAT  Latex agglutination W

. “ -
HOAN21  Gel diffusion  waenwnle




84

Antigen strain 1130181938 WHaUINA1
IUA 67U BLABIBINIINASELNLA B0
w1 Isnaeus lUnaseuns ke 189
n:§ auntnoiu Tsad nu aam1nau aent
on3 mnwunamnqowuﬁ:uﬂmmuu 219

“l 1 L2
qeN False positive 77UNW

oA A v M

lutinganuu  Mahajan ustame (6)
A - =l ¥ |
1.ﬂﬂmﬂ'll.1h HUWEUNIIVAHELY UIULWRD Y 989
v A o aa v am
AuasgauuNDnlunulagds Latex ecglu-
tination, Indirect fluorescent antibody WHY
Indirect hemagglutination L9IWL31 Latex

agglutination test MBUTIIYY  Sensitive

v ¢ B A v ' '
UoENIIMY 2 ITMINRTIT LA Speciticity

Ay T - 2
YINTINANDUNI 3 25 KA WNENN U A
Twamlnununiles Latex agglutina-

<l - o »

tion WM screening test §I1WIU Invasive

- 4 E il (7
amoebiasis 1un‘1’:nnﬂ1ﬂwumwuw1un
i s d da ~ @ a . e :
vauununluny,  wunnlugl luay
luqﬂﬂaﬁfmmaﬂﬂ wauan lu n13 naseu

- A -~ =4 v

Eﬂﬂ’:ﬁ- Latex agglutination AALLUTEHRS
84.2,75 WA 16.7 OMAIMUNBYI Stamm

W e s ¥ A

uovane (o)  InfinEINIINAgaULn VR 89
ol L %
Iﬂﬂ')ﬁ Latex agglutination Iﬂﬂ‘l‘lf Comm-
- “l
ercial Kit (Seramoeba) luﬂumnﬂmu
a = wv L5
liatnunanuas,  lud u’mmnmmuu
Invasive amoebiasis mwmﬂunqnnmm
- f o «
azlvnauan 42 1w 102 au (41.2 waTigun)

lunfiuﬁﬂaﬂ:'lﬂvnnmn 11 1u 14 au

Vol. 10 No. 2
(78 5 Wasigun) nn:lumiuﬁmu“hﬂﬁ
uauannLnIIageuns lus mauramun 22
o n17?11'1131ﬂ-:vmfz§r-nmu‘ln”m1ﬂnnﬂ5m
NUNYIFNYY  Latex agglutination 989
Mahajan Uotams (6) AB Latex agglu-
tination test I:I' sensitivity u"nun'.fﬁﬁu
ISNUBY  Heiblum LOT Cordero lulinsam
AN31% 1973 wuiwlur}jﬂ'w%‘axﬁu Invasive
amoebiasis 100 A% LUBNINITNASEUR

el L = *
WMABIN2WAT Latex agglutination 3¢ 1n

- ¢ o < -~ ~

UNAd 96 LD UU LasnuANNY
M t oA

(Antibody response)  WILWUINTHAAN

uazvunlinielu 3 09 6 an  dszwon
67 (WaTLE uAT8Is THIUN WMHALINN WA
LWATIMABAN 43 (10TLT uAd WL 11::ﬁf'1;uﬂ"u
u‘:maﬁas‘::uﬂ"a 6 NEU HMIUNIINATBLL
wmaasluaulng 200 A wuatlwksuan
12 Watiaun unlusmau 8 wesid wag
wulsndadnauinou unnmaEaEn 5
WoTiTun WHMLY False positive NUT
973 S. Tharavanij (10)  lavon1snnssu
Y AMBBIRINTUINITA BALES 80 TN71570 Ing
TIUINNIU 100 A% WuIIWHauan 2
wedirun '.Lnlﬁ'lﬂ‘I“UH!U'.lfJ'_ﬂle'Jtlﬂ'wI‘iﬂ
Suszlvusuan 4.7 Wedigue, wazuensn
uumwmu‘mwmmununu (Antibody
response) 'lukmwamu'[:ﬂwun'lunuh
GINIANINTITHY 4 LNEUA VA 19107 10+

TUNTINM




. v “ ¥ K. v .
AMILNIIANMINTINA 378 910 1A 17
5 A oy o -
NIINARDUU UNAAIN 10 INFUIMITIR ONUAL
¥ A Ay w1 .
UANBEIN IASINMINTINTIT VDRL 989
= [ L3
Tymewsunndoslny  anzunmsrmans
- v oA [ I b K
PMIINAOTE MY LUUT UIUNIAY 887
(] 2 Ao e «l
TWUATAUIIANALUIN 91 T MIDAALIY
T80 10.3 mmnimunmmnmquﬂx
UNFILAINLA v o W RauanTAEs: 13,7
' A a .-
(4a/322) awnnalwnrsegausoa e
oz 8.3 (47/665) Lm:'lmr'mmu, 10-30
«f 1 v £
U dangailunsuanlunianageunin oo
o - P vt x
WINUUTHUMBUNANITANYIATIN 370 T8
oy v 2 % v i o '
muw‘mﬁ'ﬁ;ﬂ“lmumnmm'm Wit 21 WA UIN
Tunrmasouis wanlnadsry 329 wen
1 - v - v - - -l a
n1MAauT K Ine Wl sunauny
JMETIUYBY Savanat Tharavanij (10) 1l
1 2 - o ¢ 4
ATINU LaNaUAINIREY 2 weTiTun 79
HY wawd I lnninsnsas 099733 W
wusetnnnmiel DIMINNAITOIG 959
< " i
WINNDULAI9NTINITATING I AL 1 192

g mIULIzINe .ﬂmmﬂluwnmuuavma
nulantainaszazuan 16 win nda luian
auwnslan L-zfummnuhmmnum.aw
woud 1h 1 mmm‘nwmﬂnwnmunnn-ﬁam:
sk wa s lineuInTedE Latex ag-
glutination Lmzﬁ'lﬁmuﬂ'::ﬂmm_gnﬂnﬂ"a

1 L] @ - - W ] - '
a3 uAguY ltadnanmurneunle L

¥© v o ~ 1 e E Ha
ﬂ:uuﬂgk,‘ﬂﬂuﬂﬂ] |ATINITNTEAUATIU 39

May 1977 85

' - = v v oAy e - ]
DUl "NE VI BAANDIN Uﬁg“‘lﬂﬂ NEUATBIUNT

. - 5 & P
new  AWIUNIINARBUN UMIBITaN I,
™ v A g
namnnmma:ﬂ‘.:ﬂIﬂzmnmnamwﬂnnm
L} - L} 73 v v o=
NIMBUAINAIT WU WUUUDIINITATIVNL
Yy ] L} .~ ~ w
nlvravanitornwu e s dsznisneny
) o (] o @ a s ow [
AaynnaaIng 13 ianeuu lsadninauinen
o o w @ P Y
nianmauuliadonnd (nvasive amoe—
A apa o (] - 1 v
biasis )  mIoW InWueL1mn ey lans
' ' -4 2 | '
NATIILA NIT NN TBU UH 19 HE 1% WA IR

Faise positive

Uizins gozan uszame (12) lanm
° S w v oA ] [
N1381399 L3ANEIEN 29w a 19 Tvial Wy 27
o A -
U3 NN E- histolytica  Naem
w 1+ o | e
TOEAY 1.2 ASMUILMUIISIUIN  False
. vl ] P
positive LRI MINTBIMnoiDn lzntna
ﬂv'] (Invasive amoebiasis) ﬂﬁo\lﬂaﬁn"nﬂ
AOUY ] oun:ammsﬁu:w B N 19 07 13-
aky ¥ - ' «l L. L |
INR1TDIN W0 UAELUNLTAT NG 69 N7 e
1 ¥ o & - i - °
1w suuAEud s savisens v
g o
UIUN IMHANTINAGBLILY  False positive
s L v - b Mo '
nunuonln NN INT U LEEUNLI NS
¥ - v ad
NAGBUUIVRBINTEIT Latex agglutination
M asA w o A a 1 <4
IWUIBNIWNATIU LATINTINIAN 2192 LU
P > - w P I
AEMINARBY 1318 U UNNITBU ¥l N
aunsaesntinlulame s 10 4
wanlatsuuanisuls unpanin LENTET

v e » E 4 i . ¥
FRNUURTL ATUUNDUNNENINITNANDLU Y




86

A - asl - “ o
waadMuauInIsulwng umTezanauleng

1 1 | v ¥ o o o A
1.1]‘6{]']JLLuuﬂu'JTHHHB%Hun'mJLquTﬂUﬂ

- < L w
l:ﬁ'] UWHWNYAITITNBIBIAEBINIT, BINTT
= -3 aa
LHEMILASAINTIANY  TININIT O tszan

~ - a L2
ATEnaununITHINIHINITUATIEN I?ﬂLWT']'&'

Vol. 10 No

Heiblum WA Cordero (2) LAY Savanat
L - a
Tharavanij (10) wu21nifunu (Antibody

Hoa y 1
'ﬂﬂ\ﬂfﬂunuﬁﬂitﬂ: 'h!ﬂ'ﬂ\l'\'fﬂ

u

response)
v -
s7awu1nTaeds Latex agglutination

A @ - v
VIR 6 LAY WRIINTNHE ML,

@Ml

A ¥ A o
AT 1IN 1 LENIHANINARDLTEIUINRDIR WL UNNIND 'IF.LLLIN:I.WFE

gm0 (0) . 9w wowan | Aan | wie | wavan| Anwu | 12w HALIN | ANLLK
) [ e | 2 g Tuwgs| 2 | nguasen 237
10-20 | 173] 19 10.9 | 94 | 21 002 | 267 40 | 140
20-30 310| 23 74 |173| 21 | 12.3 | 483 44 l 9.1
__80-40 48| 3 6.8 { a2} 1 2.4 90 R
4050 | 28| 2 77 | s| o 0 32 s | 6.2
s0-60 | 5| o o | s] 1 20 10 1 | 10
60-70 1] o 0 1 0 0 2 0 | 0
70-80 -8 ool SOt 1l 0 3 o 0
565 | 47 8.3 | 322 44 | 187 887 91 | 103
Appendix
§2ULTUNBLYBY Diamond's or TPS-1-monophasic medium
Trypticase (BBL) 1.00 g
Panmede, liver digest (P&B) 2.00 g
Glucose 0.50 g
L-cysteine monohydrochloride 0.10 g
Ascorbic acid 0.02 g
Sodium chloride 0.50 g
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Abstract

It is generally belived that the
incidence of amoebiasis in Thailand is
rather high simply because the country
itself is located in the tropic region of
the global world. In the present study
attemp had been made to find out the
incidence of amoebiasis by latex
agglutination test Serum samples were
obained from the donors of the Blood
Bank and from the subjects whose
sera were tested for VDRL at Chiang
Mai Hospital. Entamaeba histolytica
strain HK 9 was used as the antigen.
The amoebae were grown axenically
in Diamond’s or TPS-1 medium. After
harvesting, the amoebae were washed
in PBS pH 7.2, sonicaled in ice-bath,
and then lyophilized and stored in
-20'C. For sensitization of the standard
stock latex suspension ( Difco 0.81 )
Ivophilized amoebae were resuspended

in PBS pH 7.2 and the optimal dilu-
tion of the antigen was tesied. It was
found that the dilution was [:8 and
the protein content was approximately
about 1 mg/ml. An equal volume of
the standard stock latex solution and
optimal dilution of antigen were
incubated in a water bath for 30 minutes.
This sensitized latex suspension was
used immediately or within 24 hours
if’ the solution was kept in a refrigerator
(40

When the; test was performed

~and equal volume of one drop of

sensitized latex suspension and serum
were thouroughly mixed on a clean
glass slide and stood in a moisture
chamber for 15 minues. For each
batch of the test, a positive and a
negative control sera were also tested.
The agglutination was used as an
indicator for the positive reactivity

Ll | ¥ i
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The results revealed that of 887
serum samples tested, there were 91
cases or 10.3 percent showed the
positive reaction, it was interpreted
that these subjects had the antibody
response against E. histolvtica for
either a recent or a previous infection.
However a false positive reaction
could not be ruled out.
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AN OVERVIEW OF HUMAN HISTOCOMPATIBILITY
( HLA ) SYSTEM

INTRODUCTION

Histocompatibility in human trans-

plantation is mainly related to the basis

for the selection of compatible donors

in ths ABO and histocompatibility

antigens (HLA) (1-3). Both antigens

are found on Iymphocytes, granulocytes

and platelets, and widespread in tissues

(4-6). The rejections of skin graft

and kidney transplantation are associa-

ted with HLA incompatibility (7—15).

HLA system is revealed to be the

genetic markers of diseases

(16-29).

certain

The present communication

deals with a review ot background,

genetic, histocompatibility testing and

applications of HLA system.

BACKGROUND

The first of histocompatibility

system was detected in mice by Medawar,

Prasit Chanarat, M.S.*

and caled H-2 system, The histocomp-

atibility systems ing other

H-1 (Ag. B) I forats Bl in

species, i.e.,
chicken,
DL-A in

Ch-L-A in chimpanzee ,and

canine were subsequently documented
(30-33). The first HLA antigen leukocytes
was identified by Dausset, called ‘Mac
antigen (34), and now generally known
as HLA—A2, HLA antigens were further
reported by many investigators, i.e.,
van Rood. et _aE: (4 4? 5: 5:’ 6_' 6:: 6),
Shulman, et al. (PI ar Ly B, p1 ar Ly C1)
and Payne, et al. (LA-1, LA-2, LA-3)
(35-37). Human histocompatibility system
was called LA by Payne, Du by Amos,
Hu-1 by Dausset, FOUR by van Rood, and
HL-A by the world Health Organization
(WHO). At present, HL-A system, the
major

histocompatibility  system, s

recommended as HLA system, after

" Division of Blood Banking and Immunohematology, Department of‘ﬁlr’alﬁc-)logy
Faculty of Medicine. Ramathibodi Hospital, Mahidol University, Bangkok.

— - e



R B B L gt N R WY . WL
TN SR

90
the Sixth Workshop of WHO and
the International Union of Immunological

Societies in Arthus in July, 1975(38)

CHARACTERIZATION OF HLA ANTIGENS

HLA antigens have been solubilized

by exposure to low intensity sound,
by proteolytic digestion, by organic
solvent or detergent extraction and

simple salt (39, 41-47). Transplantation
antigens are glycoprotein and composed

of two polypeptide chains. HLA slloan-

tigenic determinant is responsible for

the protein portion at the chain of

31,000 M.W. Another chain of 11,300
M.W. B—2

is similar or identical to

macroglobulin.  Carbohydrate  possibly

plays a role in the determination of
some HLA specificity eventhough sialic
for HLA alloan-

acid is not essential

tigenic activity (48——52).

GENETIC OF HLA

Understanding of a major histocom-

patibility antigen is realizing its great

complexity which 1s composed of the

series of many clos'edly linked genes.

":&%‘ iy 5 e, o b e '1"'—...‘;.;.;-_3’-\-
\_fol. 10 No. 2

The genetic loci have been assigned

to the autosomal chromosome C6 by

somatic cell hybridization using IPO-B

marker (52), and by family studies

(54) which ihey showed linkage between

(PGcM3)
HLA

HLA and phosphoglucomutase
on the basis of detection of
components are mainly concerned to
serological defined (sD) and lymphocyte
defined (LD). The SD specificities of
the

the HLA system mainly based on

lymphocytotoxicity testing to be assigned

(first or LA,

to two separated loci
second or FOUR). The LA and FOUR
are currently called A and B loci,

respectively (38). Ad (C) locus

can
be considered to be the third locus.
LD locus to be responsible for MLC
is . recognized to be the fourth (D)

locus. Certainly, LD antigens have high
linkage disequilibrium ( A) association
with HLA-B7 or HLA-B&8 of SD deter-
minants (55). Each locus of LA and

FOUR can be represented by more

than 20 different antigens (Table 1).
inheritance of the LA and FOUR

the

The

antigens transmitted by same

parental chromosome is called the

haplotype. A deriving of haplotype
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combinatiqn is the result of crossing-
‘over at mitosis which the frequency
is determined around 0.4674 (586).

GENETIC ANALYSIS

If there are | specificities in the LA ser-
ies and k in the FOUR series, the numbers of

hapiotypes, genofypes. and phenotypes. are
Ik, %&(lk_ﬂ)and[p $(1=1 )'(1_-2)]
[I_c'+ %(E-” (_5_—2)] respectively.

A constant gene freﬁuencies n
the  population are maintained followed
to the Hardy—Weinberg law, the
frequency of the gene (p) of an
'-antiganicﬁspecificity is -~ given by:ip
=1-_: 1 -1, where f is the frequency
of the positive individuals. On the
other hand, the calculation of p s
determined by the method of maximum
likelihood ~ (57).
frequencies (xij.) (58) can be expressed

frorﬁ population phenotype  frequencies

in the form: .Xij=Dij+ piPj, where

pi and Pj are the allele frequencies

and Dij is the gametic  associations

(the linkage  disequilibrium  parameter

or /\). Dij value is estimated by Dij-

Estimated _ hapiotype -
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=\/}-\/Q:hd) (c:. 2 , where n =
at+btec,d, and the corresponding
frequencies are represented in tablel
LA  Series
R v g e
FOURI ek o b

Series j*— ¢ : d

The vari:nce of “estimated Dij

can be approximated by the form?:
(a+b)(as+ 0

v (A) g FeTy
. 1
oV (A)S 4n  fiFj

where fi and ‘Fj are the frequen-
cies of individual positive to the

i-th and i-th specificities respectively.

The standard error of Xij (74) is

given by S =.\/ f/4n : where f = rela-

tive frequency and n — number of families.

HIS%OCOMPATIBILI.TY TESTING = .

An édequate matching of his‘tocom--
patibility  antigen Between ‘prospecﬂvs‘
donors and recipients is necessary for
successful organ transplantation. Several
methods of detection which can indicate

degrees of histocompatibility are avail—

. ' ’ -
able both in vitro and in vivo. A

o
£
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suitable method should be highly

reproducible, simple, unsophisticated and
less time—consuming.

l. LEUKOAGGLUTINATION

The first HLA antigen is recog-

nized by leukoagglutination (34), The

leukocyte suspension is performed by

using detibrinated blood or collecting
blood into ethylene diamine
(EDTA).

are removed by sedimentation, centrifuga-

tetraacetic

acid Red blood cells

tion, or sedimentation by dextran

or polyvinylpyrrolidone (PvP). Platelets
by difterential
EDTA

are eliminated

cen-

trifugation. Using blood, the

pH of blood and the concentration of

EDTA are critical (59). The lenkocytes

from defibrinated blood is  rarely
aggiutinated. The viability of polymor-
phonuclear cells (PMN) is important

in leukoagglutination. The sera prior to

testing is inactivated at 56 °C for

destroying the inhibitor. In microtechnic

(59). acetic acid is added to |Iyse

red blood cells in order to

prevent

the interference of the microscopic

L]
reading. Recently, the capillary lsuko—

Vol. 10 No. 2

agglutination (60) s developed and

may be more etfective.

Il. LYMPHSCYTOTOXICITY

The lymphocytotoxicity testing is

dependent upon the permeabilily of

lymphocytes after Incubation with antibody

and complement. The lymphocytes

suspension is separated by the PMN:

attachment to nylon, grass, or cotton

(81.62); phagocytic property of PMN

10 iron particles; isopynic solution

of Ficoll—Hypaque, and Ficoll-Triosil

(63—70). Recently the simple method
for lymphocytes separation is the
Ficoll-Hypaque-Sucrose technique method
(71). Rabbit or with

human  mixed

rabbit cemplement is immediately added
or after preincubation (59). An excess
antibody should be removed. Indicator
systems for qual-i'tative and/or quantita-
tive lymphocytes dead cells are used

In different ways.

Dye exclusion method is based
on the ability of intact Iymphocytes
to exclude dye such as trypan blue,

eosin—Y and Negrosin while dead cells

teke up the dyes. The dead cells



May 1977

can also be identified wunder phase
contrast microscope. and®'Cr released
method (59,72,73,75).

The sensitivity of the lymphocy-
totoxicity testing is enhanced by using
frozen cells, synergism of sublytic
antibody and the Ilymphocytes treated
by proteolytic enzymes such as trypsin,
papain and Ficin, chemicals, 2-Amino-
ethylisothiouronium bromide hydrobromide

(AET), and cystein (76—82).

Many factors can aifect antigen—
antibody reaction including complement
source, different ionic strength, ditferent
in affinity, serum inhibitor, viability and
purity of lymphocytes suspension,
sialic acid covering of antigenic site
and complement sensitivity are impor-

tant (83-85).

lll. COMPLEMENT FIXATION

The presence of HLA antigen on
platelets was first  recognized by
Shulman et al. through compiement
fixation test which antigen was described
as the P! Gr LyB1(86). The variant
methods were developed by Nymand

et al. ('87). and Svejgaard et al, (88).

Ik o R
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Platelets suspension is prepared by a
differential centrifugation of blood coll-
ected in 'sodium citrate or EDTA
as disodium salt. in stferile condition,
the platelets suspension obtained could

be stored at 4°C for 4 to & days.

If 0.1% sodium azide is added
to the platelets suspension and stored
at 4°C, the preparation is stable for
10 to 12 months. Platelets complement
fixation test is 4 times less sensitive

than lymphocytotoxic testing.

IV. MIXED LEUKOCYTE CULTURE (MLC)

The MLC test is a method to
determine the compatibility of donor
and recipient. One-way  stimulation
mehod ?f Bach and Voynow (89) is
performed by the treatment of the
stimulating cell population with Mitomycin
C. A mixture of stimulating and
responding cel's’ is incubated at [east
for 72 hours of culture. An assay is
finally performed by counting incorpo-
rated radioactive thymidine a'nd/or
examining the morphology of blastic

transformation under light microscope

(90,91). The MLC test is being use




; : found in 1.0_7 of

for deiecti,oq of HLA identity, espe-

cially in the bene marrow  transplantation.

SOURCE OF ANTISERA.

4. The HLA antibodies are found
in’ multiparous  women, pclytransfused
patien:;.' transplanted patiep‘ts, volunteer
recipienf of skin graft or :Ieukocyle
injection a_nd/ orralloimmunlud chimpan—
zee, The monospecific antisera is
multiparous women

with leukocyte antibody.

The identification of HLA antibody -
is analyzed by 2x2 table (Table 2).

Table 2. The 2'x2 table

%

First ‘serum
3 - ¢ F -
Second TP R RSB
Serim Ry & d

If b= ¢ = 0, the sera aré._ identical
If b = 0, serum 2 is contained within

serum 1, and vice. versa if ¢ =

“1f the sera show a 'signiticant

- ¥ 3 i ]
positive asscciation” (ad-bc>0, or ad/ bc
>1), they may show one or more
antibodies. ‘ v

Vol. 10 N.o 2

The: correlatton coeﬂicient_s is

measured by (37, 97)

= (ad - be) i
: ’\/(a+b)(c+d)(a+ c)(b+d)
where n=

a+ btigtd

APPLICATION -OF HLA TYPING .

It now appears  that the HLA
system is also -important in  other
fields other than in the area of organ
transplantation. In fact, the HLA system
transfusion

is involved in pregnancy,’

of white blood cells and platelets,
association ,with diseases, paternity and

anthropology.

i TRANSPLANTATION

Antileukocyte antlbodies was present

-

after . skin  grafting.. Mevertheless
the observations that the survival times
of  skin graft well match for HLA

and ABO were significently  longer
than poor ones. Thersuwiva‘! time of
one Iocus. incom'patibllity skin .grait
was 13. 3? T 8.87 days while the two
I_oci incnmpatibity. was 11,51 £ 2.31
days. (p<0.901) (92). ~ Dausset and

Horst reported that the survival times




May 1977

of HLA identical sibling, 7 identical
and unrelated were 96, 71 and 477 at 2
years, respectively (93). Tissue typing
is of clinical significance in kidney
transplantation when donors and recipients
have two HLA antigens of B (FOUR)
locus in common. At present, transpl;
antation with cadaverous kidney is
frequently overemphasized because of
ethical problems in removing kidney

from living donors.

Il. TRANSFUSION

About 27 of all blood transfusion
(94). the febrile reactioﬁ is frequently
due to HLA antibodies of recipients
direct against HLA antigens of granu-
locyte donors and it causes destruction of
cells and liberation of pyrogens. In
modern blood transfusion therapy, infusion
of platelet concentrated to arrest
bleeding in  thrombocytopenic patients
is a common practice. Multiple
transfusion in these cases will eventu-
ally develop multispecific HLA antibodies.
Finally, HLA typing of platelets becomes
necessary for selecting donors for

thrombophoresis.

95

ll. ASSOCIATION BETWEEN HLA AND
DISEASES

The  correlation between  the
specific HLA antigens or pherotypes
and the development of disease has
bcen investigated. Many reports suggested
an association between HLA-Bwi5 and
Juvenile diabetes. A highly significant
increase of HLA-B8 in juvenile diabetes
mellitus and w16 in insulin-dependent
diabetics have been documented (95,96).
HLA-B8 was also increased in Grave s
disease (98). HLA-B27 has stiong
association with ankylosing  spondylitis
(99). Patel suggested that HLA-B7
associated with breast cancer  but
was not confirmed by Cordon (100).
Incteased incidence of HLA-A2, B12
and HLA-A1, B8 haplotypes have
been shown in leukemia and HLA-A1,
B8 in asthma (101). The mechanism
of association between HLA and
disease may be’ due to the possible
receptor role of HLA antigens or the
molecular mimicry between HLA antigens
and  viruses, and/or the  immune
response (ir) geﬁe linked to HLA

compléx_. The LD determinants have

g
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been revealed to exhibit a strongeri

association with diseases than SD
determinants (102). ~ HLA typing  pay
also be help in diagnosis of certain
diseases such as, 'in differentiating
Reiters  disease from gonococcal
arthritis (108); in prognosis that
children with HLA-A9 seem to be
more resistant t(; leukemia (104); and
in therapeutic  approach by  which
myasthenia gravis patients with HLA-B8
are the good candidates for early

thymectomy.

IV ANTHROPOLOGY

HLA antigens may be wused in
populatjon genetic studies (40,81,82‘,105.
106), i.e., the frequelncies of HLA
ant’igens of haplotypes varies from one
race to another, genetic drift and
genetic distance. HLA-A1 and HLA-B8

are very common in Caucasians but

Table 1 Recognized HLA Antigens

Vol. 10 No. 2-

are very low in Orientals, Neg;oes.
South American Indians and Australasian
Aborigine population. HLA-A9 has a
higher frequencies in Thais, the New
Guinea 7natives and in Eskimos than
in Caucasian. HLA-A2 and B7 was a
very low incidénce in Orientals, The
gametic association of HLA-A1 and
HLA-B8 was associated is Caucasian
and Negroes while a certain association

was no significant in Thais.

ABSTRACT

An introductory paper of HLA
antigens is presented in the form of
the method of histocompatibility testing,
genetics, its history, general study and
its application in tran.splantation, blood
transfusion, and the study of diseases.
One hundred and six references have
been included, and the recent nomencla-

ture is also described. :

LA (tirst 1o cas)

FOUR (second locus)

“AJ (third locus) D locus

HLA-A1 HLA-B5

HLA-A2 HLA-B7

"HLA-Dw1
HLA-Dw2

HLA-Cw1
HLA-Cw1

S
-
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HLA-A3

HLA-Bs HLA-Cw3  HLA-Dw3
HLA-A9 HLA-B12 HLA-Cwé HLA-Dwé4
HLA-A10 HLA-B13 HLA-Cws HLA-Dws
HLA-A11 HLA-B14 HLA-Dw6
HLA-A28 HLA-B18

HLA-A29 HLA-B27

HLA-AW1§ HLA-Bw16

HLA-Aw23 HLA-Bw16

HLA-Aw24 HLA-Bw17

HLA-Awe5 HLA-Bw21

HLA-Av/26 HLA-Bw22

HLA-AW30 HLA-Bw35 ~
HLA-AW31 HLA-Bw37

HLA-Aw32 " HLA-Bw38

HLA-Aw33 HLA-Bw39

HLA-Aw34 HLA-Bw40

HLA-Aw36 HLA-Bw41 -

HLA-Aw43 HLA-Bw42

d91389
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Invison

ABSTEACT

Typhoid antibody level was deter-
mined, in 200 subjects of  patients,
admitled in Chieng Mai Hospital, with
various diseases and fevers, except
typhoid fever, infectious diseases, typhoid
vaccinated and blood transfused within
antibody

(0-Ag) of

1 month, The serum typhoid

level to somatic antigen
Salmonella typhi, Salmonella paratyphi A
and Salmonella paratyphi B were

determined as well as antibody to

flagella antigen (H-Ag) of Salmonella
typhi. It was found that the mean of
antibody to O-Ag of Salmonzlla typhi,
Salmonella paratyphi A, Salmonella para-
typhi B and H-Ag of Saimonella

typhi were 1:20, negative, negative

and 1:80 respectively.
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ABSTRACT:

Effect of primaquine on oxygen

uptake of mouse red cell infected
with Plamodium berghei.
Oxygen uptake of mouse red cell

infected with P.berghei was measured

by Warburg Manometer. The addition

ol primaquine to give final concentration
of 10-6 M caused inhibition of oxygen
uptake by 564 when parasitemia was
482 and 20.80%7 when parasitemia was

64%, Primaquine was observed to

increase oxygen wuptake of normai

mouse red cells.
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?Now that we use a Mettier E20
‘@op-loadmg balance in our plant, we can
mctuaﬂy see how much raw material
‘we save.

Because with this new balance we can weigh up to 20 kilos

wﬂh gram precision. Just like with a laboratory instrument. it is

€asy to see what this means for our costly raw materials. M E T T L E R
BDispensing for further processing in our production machines

s done with such precision that there is no waste of expensive

w materials. Considering the savings, the E20 has already paid

for itself.

‘But only because precise weighing with the E20 does not v . q 1o 1
generate additional expenses. Everything is as smooth as HULNUITUU L AHLA !nh.-tllizlﬂﬁ ny
clock-work: taring the large containers on the low weighing o ! v .
latiorm, adding new raw materials. determining how much . Exclusive Agents For Thailand
alerial has been filled in. Today, our production workers can't

\even imagine it any other way. .

7}5 Mettler specialist was right when

%e suggested the new E20. That
%ﬁgcrfy the kind of balance we

i our plant. ’,
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v3um UialgUnTRe

CESCO LTD.

P.O. Box 445

100-104 81917 1 DUUTITAUNK

HWITHAT
% fast. rugged precision balances of the E series can do a lot
nore than that. Consuit your Mettler specialist and get the whole I'ﬂ’ 210191, 214683, 223300
el f- : —
Hlways gives you so much more Insinvee seid Tnasiw
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ABSTRACT

Rehabilitation is the help and training
given to a sick or handicapped person
to enable him to live as full a life

as his remaining - abilities and degree

Vol. 10 No. 2

of health will alow. Physical Therapy
and Occupational Therapy are parts of
Rehabilitation team which work closely.
The objectives of treatment are the
same but processes of treatment are
different. Physical Therapy is treatment
by physica! means © electricity, Heat,
light, sound, massage and particularly
exercise to reduce pain and maintain
or improve functions. For Occupational
Therapy is a form of medical treatment
prescribed by a physician in  which
the patients attempt to improve his
condition by «carrying out a specific
activity under the direction of a qualified

Occupational Therapy.
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Indirect immunotluorescence assay for

2,7—Fluorenediamine and 2,5—fluorenedi-

antibody to germ tube of Candida

albicans-- a new diagnotic test. f

by Ho Y.M. et ae. J.Clin.. FPathel. _2_9:

1007-1010,1976.
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I'ﬂ Candida albicans infection az'iu?n
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amine as a peroxidase reagents for

blood smears.

By Inagaki A, Uno S, Yoneda M, et al.

— e,

J Lab Clin Med 88:324-348, 1976,
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Electrophoretic Amylase fraction as an

aid in diagnosis of pancrealic diseases,

Vol. 10 No. 2

The Roee of the Lewis Beood

group  System in Blood Transfusion

By Mark E. Legaz ~and Margaret A.

kenny Clin Chem 22: 57-62, ( 1976 )

Lagaz WAY Kenny 1A71897u03013
N9 amylase isoenzyme Tuandnn
wnzauly pancreatitis "' scute. B 0%
chronic T.nﬂl'; cellu ose acetate
electrophoresis lv. discontinuous  buffer
system SwIouegn amylase fraction
tﬁu 3 pancreatic amylase (p‘i,pz,pa)

lag 3 salivary amylase isoenzyme

( 51,52,53)

Between day W8  within day
E My
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4ny P2,P3,s,152 ween11 104
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WU'1'1 serum 'nmnu‘li acute Vi?a chronic
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renal trsnsplant maﬂu‘.ﬁﬁm

UYAHETT IIVEINN)
. (maRnnTuvng ) an.a.

Complication.

Umnova, M.A. Skaohilova, N.N.
Ichalovskaya, T.A. Sakharov, R.S.

Piskunova, T.M. Belogerova, V.l
and Shakhsuvarov, V.D.

Central Institute of Hematology and
Blood Transfusion, Moscow,

USSR. Probl. Hematol. Blood Transf.

20:. 33, 1976.
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The first of this new Beckman series
instruments shown here:

trodes and verification of proper instrument

mounted tilting meter for convenient

coded-decimal output for recorder and printer;

i | Formore Information please cortact
/10y | SIAM MEDICO SUPPLY-CO.LTD.
[i:_] 26/3 Mahaesak Road Silom Bangkok
{maamern) 161233 9645
Cable addrass - MEDICO BANGKOK

Models 3500,
three are the Beckman self-tést switch for a

The New
Beckman
Digital

pH Meters

are the three stylish digital
3550 and 4500.. Common to all
quick check "of elec-
operation; pedestal-
analog and binary-

and rugged design.

reading;

BECKMAN‘

INSTRUMENTS. INC. r
FULLERTON. CALIFORNIA- 92634 USA.

KW0022
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