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HEMAGGLUTINATION TEST FOR SHIGELLOSIS

Pilailuk Chaisitthanon, B.Sc. (Med Tech)*
Kampol

Panasampol, M.D.**

Abstract

A hemagglutination test for diagnosis of shigellosis was studied.
Samples of 104 sera from blood donor and 50 sera from nonshigellosis
patients were tested. 115 out of 154 specimens (74.6%) gave negative

result to a titer of 1: 8.
1:32to 1:64.

Only 16 samples (10.4%) gave the titer of
23 sera (14.9%) gave a titer of 1 : 16.

The persons

who gave the titer of 1:32 or 1:64 might be in a recovery phase

or in a carrier state of shigellosis.
Introduction

Most laboratory diagnosis of shigel-
losis is the isolation of the shigella
organisms from stool specimens which
will take at least three days. Very few
serological tests are used for diagnosis of
shigella infection.  Therefore, serological
disgnosis was introduced by some inves-
tigators (3,4). Since Specific antibody
against shigella is low in titer, hence,
passive
sensitive test for detecting antibody in
sera is used (3,4, 5). In 1954, Chun and

Park (1) detected shigella antibody by

hemagglutination test, a very

passive hemagglutination test. Later on,
there were some investigators (2, 6) studied
the application of passive hemagglutination

test for detecting shigella antibody. The

present study is undertaken to fird a
passive hemagglutination technique for

scrodiagnosis of shigellosis.

Materials and Methods

1. Preserved sheep red blood cells (PSC).

Sheep blood was collected from the

jugular vein and stored in Alsever’s
solution (1: 1), The erythrocytes was
washed three times with Triethanola-
mine buffer saline (TBS). The thrice
washed 50% red blood calls suspension
was added with isotonic formaldehyde
to a final of 1% formalin. The mixture
was kept at 37°C for 2 hours with
constant stirring, then washed with

TBS for four times. The preserved

*Section of Hematology, Department of Pathology, Ramathibodi Hospital. s
**Head of Department of Microbiology, Facutly of Medicine, Chiang Mai University

Chiang Mai.
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red blood cells is stored in a refrige-

rator until used.

2. Shigella flexneri lipolysaccharide antigen.

Smooth and nonagglutinable colonies

of Shigella flexneri were streaked onto
trypticase soy agar. After 18-24 hours
of incubation, the growth organisms
were washed off with normal saline and
adjusted the opacity to match with
McFarland tube No. 7. An equal volume
of 0.1 N. NaOH was added and heated
in a boiling water bath for one hour.
It was neutralized with 2N HCI, then
dialyzed against cold distilled water for
24 hours, centrifuged and the superna-

tant is kept at -20 C,

3. Standardization of

Shigella flexneri

antigen. The lipopolysaccharide antigen
was diluted to be 1:5, 1:10, 1:20,
1:40, and 1 : 80. Each dilution
of antigen was mixed with equal
volum of 10% suspension of PSC,
incubated st 37°C for 2 hours, then
washed three times with TBS. The
gensitized PSC (APSC) were titrated
with inactivated hyperimmune rabbit
serum. Each 0.5 ml. of 1% APSC was

added to 0.5 ml. of various dilution of

Vol. 5 No*3

immune sera, incubated at 37 C for

one hour, then refrigerated at 4 C

overnight. Each titer for each antigen
dilution was determined. The bast
dilution of antigen was 1: 10, therefore,
sensitization of PSC with antigen would
be the 1: 10 dilution.

4. Study sera. A total of 154 sera were

tested. 104 sera were taken from blood

donors and the other 50 sera from

cases of nonshigellosis persons. -

Results

The appropriate dilution of antigen
from Shigella flexneri for sensitization of
PSC is 1:10 (Table I). 33 out of 50
nonshigellosis sera (66%) give negative to
1:8, 8 samples (16%), 1:16, 8 sera (16%)
1:32 and 1 serum (2%) 1:64 (Table II).

82 specimens (78.9 %) gave negative
result to the titer of 1:8, 15 sera (14.4%)
a titer of 1:16 and 7 samples (6.7 %) 2
titer of 1:32-1:64 from a to total of
104 sera of blood donor (Table III).

Table IV showed the hemaggluti-
nation test of the total 154 sera; 115
samples (74.6%) gave negative to 1:8,
23 sera (14.9%) a titer of 1:16 and 16
sera (10.4 %) a titer of 1:32 to 1:64.
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Table I .Standardization of Shigella flexneri Antigen
Antigen Final dllutlon of hypenmmune rabbit sera
= i Titer
dilution 2 4 8 ; 16 ' 22 64 ' I2‘§ | 256 , L , 1024
1
“+ + - o + f o} e o = = 64
U100 sthihed £ fodidirks | + Rk ofom o |oo [ indi
1:20 + + i i + | - - - - - 32
i
1:40 + |+ |+ | = - | = - - - - 8
1580 + + + i ? - - - - - 8
Table II '~ Hemagglutination Test of 50 sera from Nonshigellosis patients
Hemagglutination titer
Negative | 1:2 | 1:4 | 1:8 |1:16 [1:32]1:64
Total No. 2 5 , i 15 8 8 1
Percent 4 10 ! 22 30 16 16 2
Table III Hemagglutination Test of 104 Sera from Blood Donors.
‘ Hamagglutination titer
| Negative | 1:2 | 1:4 | 1:8 [1:16]1:32 | 1:64
"Total No. 9 8 o T I b 15 4 3
Percent 8.7 T 26.9 3506 14.4 3.8 2.9

Table IV Hemagglutination Test of 154 Sera from Nonshigellosis

. Patients and Blood Donors

Hemagglutination titer

Negative | 1:2 | 1:4 | 1:8 |1:16] 1:32)1:64
Total No: 1 13} 39 52 23 12 4
Percent FAl | 3.4 25:3 33.8 14.9 7.8 2.6
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Discussion

The results of standardization of
Shigella flexneri antigen was sgreeable to
the studies of Young et al. (7). Sixty-six
percent (33 out of 50) of tested
give low titer of 0+1:8 :16% (8 of 50)
1:16, 16% (8 of 50) 1:32 and 2% (1 of
50) 1:64

The hemagglutination test of 104

sera

Vol. 6 Ne. 3

sera of blood donor gave comparable
results to the 50 nonshigella sera. 82
sera (78.9 %) were negative to 1:8, 15
sers (14.4%) 1:16 and 7 specimens 1:32.
1:64.

The tested sera gave titer of 1:32
or 1:64 should contain shigella antibody

either from being carriers or convalescent

(4)
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STUDIES ON THE COMPETENCE OF SINGLE CELL TO PRODUCE
ANTIBODIES OF TWO SPECIFICITY
BY ROSETTE--FORMATION TECHNIQUE

Pranee Leechanachai, B.Sc.(Med. Tech. X2
Sanit Makonkawkeyoon, Ph. D.*
Abstract

The study of the competence of single cell to produce anti-
bodies of two specificities by rosette formation technique was carried
out. The required antigens should be different in size and shape and
should have no cross reaction for each other for example, sheep and
chicken red blood eells. After both antigens have been injected
together, on the tenth day we get the peak of rosette formation. In
any one cell rosette formation against only the sheep or chicken
erythrocytes have been observed. Very few cells of the rosette for-
mation against the two different antigens were observed. The amount
of both rosette formations against each type of antigens is almost
equal.  Therefore, we are prefer to agree with the hypothesis that

one antibody forming cell is able to produce one antibody against one
antigen at one time, ;

Introduction at one time. Evidently, many experiments

One of the prime problems of immu. show that after immunization with arbita-

nology is to deal with the potential of the
immune competent cell to produce anti.
body of a given specificity, The majority
of antibody-forming cells from animals im-
munized with two or more antigens form

detectable amounts of only one antibody

riry chosen antigens, each immune com-
petent cell can form antibodies of more
then one specificity.

A number of method;l for studying
antibody formation by single cell have

been applied to test the predictions of the

* Department of Microbiology, Faculty of Medicine, Chiang Mai University,

Chiang Mai, Thailand.
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various theories of antibody production.
These include assays for bacterial immo-
bilization and agglutination in microdro-
plets, phage neutralization in microdroplets,
fluorescent antibody and the hemolysin
plaque technique. In these studies 0-45%
of the cells have bsen reported to produce
antibodies more than one specificity.

In this experiment, a rosette formation
technique was used for studying the com.
petent of antibody forming cell. Rosette
formation technique is a very sensitive
assay system for detecting antibody form-
ing call.  Rosette-forming cell is the im-
munocytoadherence lymphoid cell which
attached by sheep or chicken erythrocytes.
“The sttachment is complement indepen-
dent reaction. ‘

Materials. and Methods
Immunization of mice. Albino mice aged
2-3 months were used for immunization
with erythtrocytes. Shup red blood cells
(SRBC) and chicken red blood cells (CRBC)
were collected in Alsever solution; They
were washed three times with normal
saline solution before injection.

Mice were dlvided into four groups,
and each group compoécd of six mice.
The first one is a comtrol group, the
second group received intraperitoneally
injection of 2% SRBC for 1 ml. The

third group was injected with 1 ml. of

2% CRBC and the last one received 1 ml.

Vol. 6 Ne. 3

of 2% mix SRBC aed CRBC.
Assay for rosette formation. Different
groups of immunized mice were killed at
the 5, 10 and 20th day after immuni-
zation. Their spleens were removed and
teased in the presence of Engles’s medium
and the final cencentration Pf cells were
6 X 105 cells /| ml. Rosette were prepared
by mixing 1.0 ml. of spleen cells with 1 ml.
of 2% SRBC or 2%CRBC or the mixture of
2% SRBC and CRBC in a test tube. The
mixtures were incubated at 37 C. for one
hour and the cells suspsnsion was mounted
on the slide and observed for number of
rosette per 100 of WBC. Only completely
surrounded by SRBC or CRBC or mixed
SRBC and CRBC with a berry appearance
were counted as rosette. Fig. 1
Results

The results of this series of ex-
periment are summarized in Table I, II,
and III. One can noticed that among
rosette appears is rosette only against SRBC
or CRBC. The peak of rosette fomation
was at the tenth day of the immunization
and the amount of rosette formation
egainst SRBC and CRBC in the mice that
ceceived mixed antigens were nearly equal.
Fig 2 :

Incidencely a few of rosette against
both SRBC and CRBC in one lymphoid

cell have been observed, but it is very

few when compare with the spleen cells.
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Therefore it is not obvicus to say that one
antibody forming cell is able to preduce
antibodies of two specificity.
Discussion
In this experiment shows that after
immunization of an animsl with two dif-
ferent antigens, each cell produces anti.
body of only one specificity. Similar ob.
servations have been made in previous
studies.

However, other reports claimed

to have demonstrated the production of
antibodies of two specifity by single cell.

The possibility that one cell may
simultaneously respond to two antigenic
determinants but thcy- may detect by this
technique because of the size of both anti-

gens.  Chicken red blood cell was larger
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than Sheep red blood cell, so they may
prevent the other to expose the lymphoid
cell.

In considering the possibility that one
cell may respond to two antigenic deter-
minants, it would appear that the chances
“ double ™

producers, if they exist, might be enhance

of observing such antibody
if the two determinants were so linked
that they traveled together as a single
molecule. Thus, any csll stimulated by
one of the antigenic determinants would
have a much greater chance for contact
and potential stimulation with the second
determinant than the antigenic determi-

nant which carried by separate antigens.



156 Vol. 6 No. 3

Figure 1 Various Rosette—~forming cells

Figure 1II Per cent of Rosette—forming cells in different period of

time.
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Table I. Number of rosette forming cells on the fifth day after immuniza—

tion.
% of total % of Rosette | % of Rosette
Mice No. 3 % * %
Rosette against SRBC |against CRBC
s T p] ] o
888 LARH lAae
1 0 0 0
Control 0 0 0
2 0 0 0
1 2 2 -
Injected with SRBC 2 2 -
2 2 2 -
1 2 - 2
Injected with CRBC 2 i 2
25 2 - | 2
1 3 1 2
Injected with Mix 2.7 0.7 2
SRBC & CRBC 2 2 0 2
3 3 1 2

SRBC = Sheep Red Blood Célls

CRBC = Chicken Red Blood Cells
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Table I1I. Number of rosette—forming cells on the tenth day after immuni-

Vol. 6 Neo. 3

zation
% of total % of Rosette °% of Rosette
Mice No * * ¥
Rosette against SRBC |against CRBC
- = p
LARE A8 LARE
1 0 0 0
Control 0 0 0
2 0 0 0
1 4 4 -
Injected with SRBC 45 4.5 e
2 5 5 =
1 5 - 5
Injected with CRBC 4.5 - 4.5
2 4 = 4
1 5 3 2
53 3.0 23
Injected with Mix.
2 6 3 3
CRBC & SRBC
3 5 3 2

#*
SRBC

** CRBC

Sheep Red Blood cells

Chicken red blood cells
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Table IIl. Number of rosette — forming cells on the twentieth day after

immunization.
% of tota) % of Rosette | % of Rosette
Mice No. #* %
average Rosette against SRBC against CRCB
I | wan e 19a8
1 0 0 0
Control 0 0 0
2 0 0 0
1 2 2 -
Injected with SRBC 155 1.5 -
2 1 1 -
1 2 - 2
Injected with CRBC 1.5 - 1.5
2 1 - | 1
1 3 2 1
Injected with Mix. 2 1 1
CRBC & SRBC 2.0 13 0 0.7
3 2 1 1

SRBC = Sheep red blood cell

* %
CRBC = Chicken red blood cell
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BULLETIN OF CHIANG MAIX
MEDITAIL TECHENOLOGY

THE HELMINTH FAUNA OF NORTH THAILAND. I
PARASITES OF AVES AND CHIROPTERA.

Manit Vasuteprungson, B.Sec. ( Med. Tech.)*

Michael Kliks, M. Sc.**

ABSTRACT

Between November, 1972 and February, 1973. 19 genera of
helminth parasites were recovered from 82 birds ( 18 species ) snd 40
bats (2 species) from different areas in Chiang Masi province. The
following helminth are described : 4 species of Trematoda; Prosthoden-
dium sp., Philophthalmus sp., Anchitrema sanguineum, Plagiorchis
vespertilionis, 8 species of Nematoda; Molinostrongylus sp., Heterakis
isolonche, Heterakis gallinarum, Ascaridia perspicillus, Capillaria sp.,
Microtetrameres sp., Diplotriacna (Euryanisospiculum) sp., Diplotriaena
( Sternoanisospiculum ) nochti, 6 species of Cestode; Vampirolepis sp.,
Raillietina totragona, Raillietina echinobathrida, Raillietina cesticillus,
Diskrjabininiella sp., Paricterotaenia sp., and 1 species of Acantho

cephala; Sphaerirostris sp. Public health implications #nd effect on

commercial and domestic fowl are discussed. ( 13 figures; 10 tables ).
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In conjunction with on going hel-
minthological surveys being conducted by
the Department of Parasitology (Ratana-
sritong and Kliks, 1972), the authors
examind birds and bats trapped, purchased,
or otherwise collected in Chiang Mai
province, during the period of November
1972 threugh February, 1973,

The importance of having a thorough

understanding of enzootic =nd epizcotic
helminth diseases derives from the fact
that, in his intimate sharing of the
environment with wild and domestic
animals, man frequently becomes a host
for their parasites as well. Such infection
are termed zoonosis and a wide variety
have been recorded in Asia (Swellengrebel

and Sterman, 1961; Faust and Russel,

® Thai German Dairy Project, Heuy Keow Road, Chaing Mai.

** Instructor, Department of Parasitology, Faculty of Medicine, Chiang Mai University.
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Among the avian helminths

1964).
occasionally found in man are included
the cestode species Mesocestoides (Chan-

dler, 1942), and Raillietina ( Bear and
Sandars, 1956 ; Kouri and Basnuevo, 1949).
The latter genus has been found in both
children and aduits in Thailand (Leuckart,
1891 ;

1957) Certain species of cestode genus

Chandler and Pradatsundarassr,

Hymenolepis are comon parasites of man
in many parts of the word (Faust and
Russel, 1964) and more than a dozen
species are known to occur in both birds
and bate (Yamaguti, 1959), Recently,
Maning et al (1570) have reported finding
the trematcde Prosthodendrium molenkampi
in 6 of 15 autopsies perfromed in Udorn
Province of Thailand. Later they re-
covered the same porasite from bats (Man-
ning et al 1971). Doubtlessly more
carefull examination of both human and
animals will reveal further zoonotic hel-
minthosis.

All of the host genera included in
this surveys are common in the area,
being frequently found arcund homes and
farms, and are thorefore of interest as
potential reservoir hosts of human zoono-
tic infection. Furthermore, domestic fowl
r.ised casually around homes, or in large
commercial flocks, are an important source
of animal protein and cash income neces-

sary for optimum economic develepment

oA g
&L TRy
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in the region. The findings of this survey
indicate that enzootic helminthosis are
doubtlessly responsible for considerable mor-
tality, morbidity, and stunting in domes.
tic fowl. Helminth parasites are know to
be a source of significant economic losses
due to be a source of significant economic
losses due to unproductive outlays of feed

and labor (Wehr, 1969).

MATERIALS AND METHODS

Examined during the survey were 82
birds, comprising 15 families and 18
genera, including common domestic food
species of commercial importance, and 40
bats representing 2 families and 2 genera
(TABLE I). Generally specimens were
raturned to the laboratory alive and kept
in cages until examined. External surfaces
were carefully examined for ectoparssites,
and both blood and stool specimens were
collected (ectoparasites and protczoan pa-
rasites will be reported a2t a later date ).
Efforts were made to accurately record
worm burden, habitat in the host and
source of host material.  Bird identifica-
tions were based on or. B Legakul's book
and bats were identified by the staff of
the Center for Thsi National Reference
Collection of the Applied Scientific Re-
search Corporstion of Thailand in Bangkok.

All data were recorded on standard acces-

sion cards of the Department of Parasito-
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logy, Faculty of Medicine, Chaing Mai
University.
Standard methods of fixation, preser-

vation and staining were used ( Ratanasri-

tong and Kilke, 1972).
RESULTS AND DISCUSSION

Holminth parssites belonging to 19
genera ( Trematode 5 genera, Nematode 7
genera, Cesteda 6 genera and Acantho-
cephala 1 genera) were recavered during
the survey, most of which have been pre-
viously reported frem the same or related
hosts in Asia (TABLE 2-i0). Three
genera found are of potential public health
importance, i.e. Vampirolopis sp., Pros.
thodendium sp. and Raillietina sp. Al of
the others helminths encountered in do-

mestic fow! may be presumed to be of

some importance to the commercial and
poultry industry althrough . no obvious
pathology other than stunding was noted
in the hosts examined.  Messurements

are in microns, unless otherwise noted.

Nematoda
Order Strongylidea
Moiinostrengylus sp.
( Figure 13)
Host : Hipposideras larvatus

Habitat : Small intestine

Locality : Cave at kilometer 90, Ampoer

Chiang Dao, Chiang Mai province
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Description : based on 5 male and 7 female

specimens

Trichostrongylidae: Strongylacanthinse:
Cuticle with fine transverse striations re-
sembling sets of paired bars (1.6 wide by
6.4 long ), interupted by lengitudinal
grooves or ridges; about 40 such bars
around the circumferance at mid bedy.
Very fine longitudinal striations also pre-
sent. Lateral alae marrow, 10 wide,
extending from immediately behind cepha-
lic vesical to base of bursx copulatrix in
male. Month cavity simple, unarmed, no
distinct buccal capsule. Cephalic cuticular
expansion of usual form, 36 long by 47
wide, finely striated; weil defined at base
by annular fold with posteriorly directed
projections, remembling epaulettes. Nerve
ring 180-241 (200 ) from head end; ex-
cretory pore 198-306 (250). Cervical papil-
lae not observed.

MALE : Bedy 9.9-12 (11.3 ) mm. :
long by 150 wide. Esophagus 360 to 450
{410) long. Bursa trilobate, dorsal lcbe
marrow, elongate. Numerous minute
cuticular spines on inner surfsce of burss,
two prebursal papillae present, Ventroven-
tral ray widely separated from Jateroven-
tral ; latter approximating cxternolaterol,
just 28 long and directed forward; medio-
lateral and posternolateral with common

trunk, convergent toward esch other at

extremities, so that externolateral and the




medialoteral are semewhat divergent one
from the other.  Externodorsal arising
near mid way from base of dorsal, long,
reaching bursal margin; dorsal bifurcated
distally into short bifid terminal branches.
Spicules similar, equal, filiform, 210-290
(270) long, with one or more distal points
or processss. Gubernaculum 108-1-10 (109)
long by 14-15 (14.4) in maximum width;
shield-shaped with sharp elongate barbs
at anterior and postcribr ends, separated
from main body by definite shoulders.
FEMALE : Body 14 to 19.5 (17) mm.
long by 140-190 (170) in maximum widti.
Esophagus 360-450 (410) long. Vulua 72-
74 (73%) from anterior extremity,  Eggs
61-72 (65) by 25-36 (30), as measured
near vulva. Tail, bluntly rounded, 72
long: with a pointed spike 21.6 long, ard

ter ninating in three minute protuberances.

Discussion : Molinostrongylus sp. were
recovered {average 4), from 5 of 16 speci-
mens of Hipposideros larvatus examind.
They conform to the family diagnosis n
having a buccal capsule which is feebly
developed and lacking in special structures,
and to the subfamily, Strongylacanthinze,
in beiﬁg oviparous and by the female tail
having a terminal spike. The worms are
assigned to the genus Molinostrongylus,
Skarbilovitch, 1934 on the basis of the

sak buccal capsule, and the bursa

copullatrix which has large lateral lobes
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and mumerous cuticular spines on the
inner surface (Yamaguti, 1961). Skrjabin
et al, (1954) have assigned this genus to
the subfamily, Citellinomatinae, together
with the very similar genera Allitoshius
and Parallin toshius, while Barus and
Rysavy (1971) recommend that these three
genera, together with Nycteridostrongylus
and several others form bats, all be in-
cluded in the subfamily Anoplostrongylinae.
All of these chiropteran genera sre fairly
specific as to host family, and appear to
be closely related; transitional and inter-
mediate forms do exist (Barus and Rysavy,
1971).

The genus Melinostrengylus con-
tains 10 speciea and one subspecies of
which several were originally referred to
the genus Anoplostrongylus.  Barus and
Rysavy {1971) state that in the palearctic
region, members of this genus show a
host specificity to the chiroteran family
Vespertilionidae, with some indications of
transitions to the family Rhinolophidea.
One species, M. rhinolophi has been
reported from the bats genus Rhbinolophus
of the latter family, and the present report
of anainknown and probably new species,
from another rhinelophid bat, Hipposideris
larvatas, thus extends the host specificity
of this nematode genus, a8 well as being
the first report of its occurance in South

East Asia. Investigations of vespertilionid
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"bats common to the Chiang Mai area will
probably product furture strongylacanthine

genera.

The specimens herein described are
readily distinguished from from all other
members of the subfamily and genus by
being three to four times longer than the
largest of those for which data are avai-
lable to the author. Males and famales
of M. rhinolophi, Yamaguti, 1941, range
in length from 3.65 to 5.3 mm ; those
of M. tipala (Beneden, 1872) Travassos
1936 (as reported by Soltys, 1659) range
from 2.0 to 2.3 mm: and M. pseudor-
natus, Yeh, 1957 range from 2.3 to 3.1
mm. Similarly the spicules of M. sp. are
near v twice as long (210-290) as thoso
M. rhinolophi (153-156) and M. pseudor-
natus (124) and more than three times
those of M. tipula (75). The 5hie!d-shap.ed
guberaculum with shaply pointed extre-
mities is unique to ths present material.
‘The location of the vulva relective to the
anterior extremity in female specimens(72-
74%) is midway between that of M. tipula
(66%) and M. rhinolophi (73%) and M.
psuedornatus (30%). Eggs measured in
utero near the vulva of M. sp. were ccne
siderably smaller (60-65 by 25-36 microns)
than those of the above three species,
which were 96 by 45, 75-87 by 45-54
Based

on the above morphological distinctions

and 47-50 by 84-92, respectively.
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and on the host and geographical evidence,
the auther is inclined to consider these
specimens of representing a new species,
However, until such time as type specimens
of previously described species and the

key of Skrjabin et al, (1954) are available,

no such designation can be male,

Order Filariidea

Diplotriaena (Stenoanisospiculum) sp.
(Figure 4,5)

Host : Plocous philippinas

Habitat : Body cavity,

Locality : Market, Ampoer Chiang Mai

Description : Based on 3 male and 9
female specimens.
Diplotriaenidao ; Mouth

simple, without lips, surrounded by two

Diplotriaeninae :

lateral and four submedian papillae. Cuti-
cle smooth, raised lateral to oral opening
into 2 cuticular finger like projections or
tridents 110-119(115) long, which arc.
heavily chitinizad. Esophagus long, con-
sisting for two parts, a short muscular
and much longer grandular section, flanked
by the three-forked chitinous tridents om
each side of its anterior end.

MALE : Body 23-25(24) mm. long
by 352-413(382) in muximum width.
Esophagus long, consisting of two parts,
a short muscular and much longer gran=
dular.  Spicules unequal, dissimilar; left
spicule narrow, 689-765 ( 739) long, right

spicule, thick, heavily cuticularized, alate
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455-459 (456) long. Anus near posterior
extremity, tail short bluntly rounded with
number of small sessile papillae surround-
ing anus.

FEMALE : Body length 40-50 (45)
mm. by 413-612 (479) in maximum width.
Vulva in region of grandular esophagus
306 to 360 (336) from anterior extremity;
vagina straight, very long, with thick
muscular wall; loop of ovary passing an-
Eggs thick shelled, em-

terior to vulva.

bryonated at depostition.

Diplotrtaera ( Euryanisospiculum )
nochti, Hoeppli et Hsu, 1929.
(Figure 1,2)

Host : Sturnes javanicus
Habitat : Body cavity
Locality : Doi Ssket, Chiang Mai province.
Description : based on ! female and 4 male
specimens.

Diplotriaeaidae ; Diplotriaeninae : As
above. Tridents 119-126 (122} long.

MALE : Body 35-45 (38 ) mm. long
by 383-459 (408) in maximum width.
Muscular esophagus 152-183 (173) long,
glandular esophagus 5.3-6.1 (5.7) mm. long,
Spicules unequal; left spicule narrow 2.75
-3.06 (2.91) mm. long, right spicul thick,
cuticularized 612-689 (665) long  Tail
ghert, plain, bluntly rounded with a num-
ber of small sessile papillac.

FEMALE : Body 160 mm. by 530 in

maximum width.  Muscular esophsgus
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459 long, glandular esophagus 4.59 mm..
long. Vulva in region of glandular eso-
phegus 396 from anterior. Eggs thick-
shelled, 50 by 29 wide, embryonated at-
deposition.
( Figure 3)
MICROFILARIA : Based on 10-
specimens in Giensa stained thin blood
films : unsheathed, cuticle unstristed bedy.-
250-270 (260) long by 3.2-4.3 (4) wide at
mid body. cephalic space 4.8-6.4(5.6)
wide, excretory space 150-170 (160) from
anterior anal spzce 12-13(11) frem sn-
terior, 2.4-3.2 (2.7) wide. Tail 8-11 (9.6}
from anal space to tip.
Discussien :

Members of the genus Diplotriaena«
are parssitic exclusively in the bedy cavity -
of birds. Lopez- Neyra (1956) divided .
this genus into two groups, ‘D. ( Euryani-
sospiculum ) #nd D. ( Stenoanisospiculum )-
according to differences in spiculsr ratio-
and total length of the female. In Eurya-
nisespiculum the femsle is 8-10 e.m. and”
the epicules are very unequal, one being-
twice as long as the other or longer; in
Stenoanisospiculam the female is less-
than 10 c.m. and the spicules are not:
very unequal, one being less than twice
as long 2s the other.  Yamsguti (.1961):
Jist 18 species of Diplotriaepa: from svian.
host in Asia, of these 4 belong to the=

former and 16 to the latter group.
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Five different species have been pre-
‘viously reported from Sturnus vulgaris of
which only D. (E) nochti, Hoeppli et Hsu,
1926, from this host in Cairo Zoo (and
several other host in China, Tonkin, and
Euryanisospiculam

Pakistan) is of the

type. The specimens recovered from

Sturnas vulgoris in this survey are

therefore tentitively assigned to this
‘Species,

None of the 16 species of D. (Stenoa-
nisospiculum ) reported from Asia were
found in Ploceus nor in other ploecid
birds and specific identification must await

the availability of associated reprints and

type materisal,

Order Trichuridea
Capillaria sp,

Host : Hipposideras larvatns

Habitat : Small intestine

Locality : Cave at kilometer 60, Ampoer
Chiang Dao, Chiang Mai province.
Description : based on | complete and 2
incomplete female specimens.

Trichuridae : Capilliariinae : Body small,
elongate; complete specimen 12.24 mm.
long by 60 in maximum width. Nerve
ring 324 from anterior end. Esophagus
3.97 mm. long, consisting of 160-170(165)
stichocytes which are 36 - 54 (45) in

diameter. Vulva located Jjust pesterior to

esophagus, 404 mm. from anterior, or 67%
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of total body length from anterior end ;
valvar appendage prominent, 32.4-36 (34)
2 long, Eggs thick shelled, 36-43.2 (38)
long by 18-21.6 (19) wide measured in
utero near vulva,

Discussion :

This Genus Capillaria contains 14
species found in bats in Europe and South
America, 4 of which were found in rhino-
lophid bats. Only one species C. pipistielli

from Japan, has beren recorded fron Asia.

Order Ozxyuridea
Hetarakis isolenche, Linstow, 1906 syn.,
H. putaustralis, Lane, 1914; H. neoplas-
tica, Wassint, 1926; H. hastata, Chandler,
H. variablis, Chandler, 1926.

Host : Gallus gallus

Habitat : Sniall intestine

Locality : Slaughter house, Chiang Mai
city.

Description : based on male and 5

femaled specimens.

Heterakidae : Heterakinae; mouth

surrounded by 3 well defined lips; eso-

phagus with short pharynx, and a distinct

posterior bulb containing a valvular appa- .

labial and

ratus, Lateral alae present ;
phayngeal teeth absent.

MALE : Bedy 5.2-5.97 (5
by 144-183

.57) mm long

(161) in maximum width.
Pharynx 25 40 (31) Jong; esophagus 525-
725 (611) long, by 87-97 (91) wide across
bulb. Caudal supported by

also alae

By ety bl PN SIS SR
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pedinculate papipllae ; round pre-cloacal
_sucker prominent with thick chitinous
1im ; pairs of pedunculate caudal papiliae,
2 precloacal, near suckers; 2 small para-
cloacal and 4 large adcloadal; 1 long
small

solitary and a {group of three

postcloacal, Spicules subequal, slightly
dissimilar ; right 288-360 (324), narrow,
alate ; left 252-324 (286), broader, heavier,
with angular tip armed with a low barb.
Tail, narrow, pointed, 288-450 (371) long.

FEMALE : Body 5.5-7.2 (6.6)
mm long by 198-230 (223) in maximum
width, Parynx 36-43 (39) esophogus 652-
742 (676) long by 122-138 (125) wide
across bulb. Vulva opening slightly pos-
terior to middle of body, 50-54 (52%).
Egg; thick, smooth shelled 29-36 (32)

by 54 measured in utero near vulva.

Tail, narrow, 581-688 (630) long.

Heterakis gallinarum ( Schrank, 1788 )
syn. H. galli Omelin, 1790; H. longicaudata
Linstow, 1879; H. parisi Blance, 1913

Host : Gallus gallus
Habitat : Small intestine
Locality : Slaughter house in Chiang Mai
city.
Description : based on 4 male and 4 female
specimens.
Heteakidae; Heterakinae : as above
MALE : body 6.9-8.1 (7.3) mm. long
by 180-214 (198) in maximum width.
Pharynx 36-46 (43) long; esophagus 719-
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760 (730) long by 108-115(111) wide-
across bulb. Caudal alse large, supported
by pedunculate papillse; round pre-cloacal
sucker prominent, with thick chitinous
rim ; 12 pairs of caudal papillae: 2 long
preclorcal pedundulate near sucker; 2°
small paraclozcal sessile and 4 large
adcloacal pedunculate; cne long postcloa-
cal pedunculate, and 3 small postcloacal
grouped on tail. Spicules unequal, similar;
1300 - 2600 (1810) long;
left with broad alae, 760-1070 (908) long..
Tail narrow, pointed 415-535 (480) long.

FEMALE: Body 6.6 - 8.4 (75) long by
198-275 (235) in maximum width. Pha-.
rynx 36-50 (46) iong ; esophagus 652-1050
{806) long by 107-168 (137) wide across.
bulb.

middie of body, 42-49 (46%). Lggs thick

right, slender

Vulva opening slightly anterier to

shelled, smooth, 28-36 (33) by 54-68
(59) measured in utero near vulva. Tail

very long, narrow, 704~ 918 (EOS).

Discussion :

The genus Heterakis is a large and”
rather poorly differentiated one that pro-
bably contains a great deal of synonymy -
among its members. They sre a very old
and well adapted group of parssites being-
widely distributed throughcut the world «
in many classes of animal hosts apparently -
causing but little pathology themselves.

Heterekis gallinarum, bowever, has

been associated with the spread among._
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birds of the hightly pathological flagellate
protozoam disease agent, Histomonas melea-
gridis. This disease has not been reported
in Thailand, but may have been overlooked
due te ignorance. As infection with
Heterekis is very common in this area,
it is highly probable that outbreaks of
Histomonas infection have occured. The
life cyele of both species is direct with
the eggs undergoing a period of 2 weeks
development to the infective stage in the
soil; earthworms have also been identified
as harboring the infective stages and
transmitting infection when eaten.

Some two dozen species have been
recorded from avian hosts in Asia, (Yama-
guti, 1961) of which 13 were from demes-
tic fowl:  In the present study, 4 of 20
chickens from a local slaughter house were
infected with worms belong to the specics
H. gallinarum and 4 of 20 werer infected
with 60 to 100 H. isolinche; 10% harbered
mixed infections.

Prevention and contrel of Heterekis
require the raising of poultry above the
ground in wire screened cages and the
periodic removal of collected feces; a prac-
tive which is uncommon in ‘Thailand.

The female of both species are re-
markably similar, differing only in the
position of the vulva, it being slightly
anterior to the middle of the body ( 42-

45%) in the former and slightly posterior
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to the middle of the body (50-54%) in
the latter species. The tail in both males
and females of H. gallinarum is consider-
sbly longer than that of H. isolaonche.
The males of these two species are
easily distinguished on the basis of the
size and shape of the spicules, being very
long (right average 1810 left average 908)
with a ratio of 1:2 in H. gallinarem and
short (right average 324 left average 286)
without and subequal with a ratio of 1:1.1

in H. isoloanche.

H. gallinaram is cosmepolitan in domes-
tic fowl and more than thirty species of
wild birds. H. isolonche has a somewhat
more limited distribution having been re-
ported previously in Asia from India,
Singapore and China, as H. putaustialis.
The present report is the first record of

both species from Thailand.

Order Spiruridea
Microtetrameres sp.

Host : Passer montanus

Habitat : Proventriculus

Loculity : Tamboon Kwang Sing, Ampoer
Chiang Mai

Description : based on 2 female specimens.
Tropisuridae : Tropisurinae : Body tightly
coiled 2.6-3.4 (3) mm. Jong by 153 -216
(184) in maximum width. Mouth with
3 small lips, buccul capusle barrel shaped.

heavily cuticularized. Cuticle ruffled, with
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well defined transverse striations. Eso-

phagus divided iato muscular esophagus
54 long and glandular esephagus 108
long. Vulva opening close to pos-

terior extremity (95%). Uterus enormously
developed occupying the greater part of

the body, filled with thin shelled, embry-
onated eggs ( 14.4x28.8).

Discussion :

The genus Microtetrameres consistes
of 16 species all parasitic in the proventri-
culus of birds; 2 species, have been re-
ported from Asia, both in Indis. The
present specimens are the first record of
Microtetrameres from Passer montanus
and the first repoert from Thailand. Several
authors have noted considerable pathology
in birds infected with Microtetrameres

( Wehr, 1969).  Grasshoppers and Cock-

roaches act as intermediate hosts.

Order Ascarididea
Ascaridia perspicillum
syn; A. inflexa Zeder, 1800: A. galii
Schrank, ( 1788 ) Baylis, ( 1932)
Host : Gallos gallus
Habitat : Large intestine

Locality :
Chiang Mai

Slaughter house, Ampoer

Description : based on 3 male and 2 female
specimens .
Ascarididae : Ascaridinae : large, thick,
yellowish-white worms. Head with 3 large

lips esophagus without vestibule or bulb.

.LLnteral cuticular flanges and slae present.
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MALE : 30-35(32) mm. long by
459-535(509) in maximum width. Eso-
phagus club shaped 230-260 ( 240) mm.
long.  Spicules equal, narrow, bluntly
rounded at lips, 792-900 (864) long. Pre-
closcal sucker chitinous, well developed.
Caudal alae narrow, supported by pedun-
culate papillae. Ten pairs, caudal papilae:
3 precloacal pedunculate, one anterior to,
one at leval of, and one posterior to suc-
ker; 3 paracloacal pedunculate surrounding
opening of cloaca; 4 postcloacal, 1 laege
pedunculate just posterior to paracloacals
and three smaller ones grouped midway
between the cloaca and the tip of the tail.
Tail moderolely leng, 382-459 (420),
without pointed processes or extensions.

FEMALE : 27-60 ( 43) mm. long by
490-918 (704) wide. Esophagus club-shaped,
eggs 190-350 (170) long.  Vulva opening
in anterior part of body 50-35 (52) % from
anterior ; eggs elleptical, thick - shelled
unembryonated.

Discussion :

Four species of Ascaridia have been
described from chickens in Asia, three of
which have been regarded by one or an-
other authers as being synonymous with
the fourth species, A. galli (Schrank,
1788 ), which is found ail over the world.
A. lineata ( Schneider, 1866) reported in

India, Malaya, and China, and A. sinensis

‘Wu_ and Kung, 1944, from China were
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assigned to A. galli by Baylis, 1932 and
Rung, 1949, respectively. Similarly, A.
1902)

India, Indonesia, Malaya, and Japan, was

perspicillum ( Rudolfi, found in

regarded as synonymous with A. galli by

Baylis 1932, However, drawings of the

latter species which appear in Olson,
(1969 ) clearly indicate a different arrang-
ment of the male caudal papillae than in
the present material which more closely
resembles the drawing of  A. perspicillum
as shown in York and Maplestone ( 1926 ).
Furthermone - specimens, examined in the
current study average 32-43 mm., whereas
A. galli is reported to average 50 to 70
mm. in length. Though a certain amount
of variation in the distribution of papillae
might b: expscted, the specimens herein
describad are coasidered as being a sepa-
rate species, A. perspicillam, until more

evidence is available:

In the present study A. perspicillum
wis recovered in moderate numbers (1-10,
average 5) from 4 of 20 chickens examined
from a local slaughterhouse. Heavy in-
fections are known to cause loss of blood,
diarrhe=a, retarded growth, increased mor-
tality, and emaciation ( Wehr, 1969) Pre-
vention-is as discussed above for Heterokis.
Treatment with piperazine admistered as

a 0.2-0.4% solution in drinking water

is very effective in removing Ascaridia

(Wehr; 1969).
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Trematoda

Prosthodendrim sp.

( Figure 6)
Host : Hipposideros larvatus
Habitat: TLarge intestine

Locality : Cave at kilometer 90, Ampoer
Chiang Dao.
Description: Based c¢n 6 fixed and stained
specimens,

Lecithodendriidee : Lecithodenriinae : Bedy
small, pyriform, unspined, 459-560 (506}
long by 413-490 (459) inmaximum width.
Oral sucker elliptical, 72-107 (88) long by
90-97 (91) wide; prepharynx not seen;
esophagus short 16-18 (17): pharynx, 38-
40 (39); ceca short, terminating anterior
to testis, 112-120 (115) long. Acetabulum
inmiddle third of body, 72-90 (78) in
diameter, displaced slighly to one side.
Testis, symetrical, oppesite, rounded, slighly
anterior to acetabulum, $0-108 (105) long
by 90-108 (96) wide.

preacetabular, 90 long by 72 wide, enclos-

Cirrus pouch round,

ing winding cirrus, seminsl vesicle, and
prostatic complex and bound by a distinet
membrane ; genital atrium opening just im
front of acetabulum. Ovary lobed, variable
in shape and size submedian to medign, an-
terior dorsal to, and usually overlapping
circus pouch and right testis. Vitellaria
forming symetrical, grapelike clusters 17-
22 (20) anterior to ceca and between

testis,  Uterine coils occupying all of
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hind body. Eggs slightly thickened at the
sbopercular end but without a distict,
knob, 19.2 - 22.4 (20.8) x 8.8 -9.6 (9.4),

as measured in utero.

Discussion :

The genus Prosthodendrium is a large
one with more than 70 species having
been described almost exclusively from
insectivourous bats and reptiles : 29 species
1958), but

none reported from the present host. In

from bats in Asia (Yamaguti,

present study 8 of 16 Hipposideras lar-
vatus examined were heavily infected with
an average of several hundred being re-
covered from each host.

These specimens closely resemble a
number of species of which descriptions
and drawings are available, especially P.
molenkampi (Lie Kian; 1951) and P. glan-
dulosum (Looss, 1896).

The former species, first reported
from man in Java and Jater from both
bats and man in Northeastern Thailand
(Manning et al, 1971), differs only in
being larger in overall size (559-720 mi-
crons) with reletively smaller, less crowded,
internal organs and in its more avoid shape
cam pared to the distinctly and consistently
pyriform shape of the present specimens
Eggs measured in utero, besides being
smaller ( 15-20% ) also apparently lacked

ths characteristic abopercular knob of P.

molenkampi.
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Heyneman and Macy (1962) have
provided a key to the species of Prostho-
dendrium in the bats of Egypt which indi-
cates that the present specimens would be
assigned to the species P. glandulosum,
which again, is reported as being twice as
large. Until additional specimens and
reprints are available for comparison no
specific identification will be attempted.

The life cycles of the few species of
Prosthodendrium which are known, have
been shown to involve second intermediate
hests which are the larvae and adults of
acquatic insects.  Recent examinations of
mosquitoes, mayflies ( Ephemerata) and
other insects in Chiang Mai have yielded
several lecithedendrid

types of typical

metacercaria (Kliks, 1973). Man undoub-
tedly becomes infected by sccidentally in-
gesting these insect vectors with food and
water.

Philophthalmus sp.

( Figure 8)

Host : Passer montanus
Habitat : Eye
Locality : Tambeon, Kwang Sing, Ampoer
Chiang Mai
Description : Based on 2 fixed and stained
specimens.
Philophthalmidae, Philophthalaninae: Body
elongate, fusiform, 1.37 mm. long by 380

in maximum width, not constricted in

acetabular zone. Acetabulum at about

one-third of body length from enterior
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cextremity, 144 in diameter.  Oral sucker

129 in diameter. Esophagus very short;
pharynx prominent, 648 wide by 36 long;
ceca terminating at posterior extremity.
Testes round 137.7 in diameter, oblique
(entirely in posterior half of body but not
At posterior extremity); cirrus pouch very
long, 540, extending back of acetabulum,
enclosing seminal vesicle ; genital pore
lateral, just anterior to acetabulum. Ovary
subm=dian just posterior to acetabulum in
middle third of body, 107 in diameter.
Uterus extending from posteriar extremity,
winding between

testis, and forward

bstween

overy and seminal

receptical.
Vitellaria extracecal in lateral field extend-
ing from level of acetabulum to posterior
extremity where they nearly meet. Eggs

25 long by 18 wide.

Discussion :

The specimens have been assigned to
the family and genus on the basis of
Yamaguti’s key ( 1958 ) in which the
habitat of the flukes in the conjunctival

sac is the factor.

primary taxonomic
While these specimens generally conform
to the generic diagnosis, they differ in
that the testis are oblique (not tandem )
and are located at some distance anterior
to the posterior extremity; the ovary is
in the middle third of the bedy, not in
the posterior third as in other Philoph-

thalmus species; and the genital pore
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opens laterally, not medially. Aside from
the fact that these flukes were recovered
from the eye of the host, they resemble
the genus Plagiorchis more than Philoph-
thalmus, but the former genus has never
been reported from that location in the
host:

Yamaguti lists nine species of Philoph-
thalmus reported from Asia, of which

P. occularae (Wu, 1938) was recovered

from the same host, Passer montanas,

Canton, China., Until

in
type specimens of
further material is available it is not
possible to determine the specific identity
of this fluke,
Anchitrema sanguinenm ( Sonsino, 1895 )
Looss, 1899
( Figure 7)

Host : Hipposederas larvatus
Habitat : Large intestine
Locality : Cave at kilomstar 90, Amposr
Chiang Dao, Chiang Mai Proviace.
Description : hased one 1 specimen.

Uicrocoeliidae, Anchitrematinae : Body
tongue-shaped, 3.74 mm. by 0.77 mm. in
maximum width, anterior one-third spined:
Oral sucker terminal, 0.22 mm. in dia-
meter; esophagus very short; ceca long,
narrow, reaching to posterior extremity.
Testes symmetrical, 505 by 245 wide,
just behind acetabulum, extracecal. Ventral
sucker 0.22 mm. in diameter. Cirrus

pouch occupied by convoluted seminal
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vesicle, immediately preacetabular. Geni-
tal pore median, pre-acetabular.  Ovary

nearly medisn, 245 long by 214 wide,
immediately posttesticular.  Seminal re-
ceptical formed by dilatation of basal
portion of Laurer’s canal. Vitellaria ex-
tending in extracecal field from imme-
diately behind testes to some distance
ghort of posterior extremity. Uterus filling
up entire posttesticular intercecal field,
descending on one side and then ascending
on the other side; eggs small, 18 by 14.4,

numerous. Excretory vesical Y-shaped.

Discussion :

The spscimens herein described con-
form to the description of the genotype,
A. sanguineum, which was recovered from
the bats Nycticejus kuhli and N. dormori
in India (Pande, 1935). Two other species
have been recorded frem bats: A, phil-
lipinorum ( Tubangui, 1928 ) from Scoto-
philus temminckii, the Phillipines, and
A. congolense ( Sandground, 1931) from

Myotis bocagecupreolus, Belgian Congo.

A. sanguineum has been previously
reported from seversl species of bats cal-
locted in Malaysia by Rhode, (1966). In-
fected bats were found only during the
months of March to September and only
specimen of A. sanguineum was collected
from the tomb bat, Taphazous melano-

pogon.
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Heyneman and Macy (1962) have re-
corded A. sanguineum from eleven addi-
tional species of bats representing four
families from Egypt and discussed the
ability of bat trematodes to parasitize a

wide variety of chiropteran hests,

Recent studies conducted near Nong-.

khai, Thailand (102.46 E, 17.13 N) re-

corded two =adult A. sanguineum from

one of twenty-eight T. melanopagon snd

one adult from one of 10 Scotophilus.

kublii ( Manning and Viyanant, 1971).
The study site is located approximately

800 miles north of Kodiang, Malaysia,

the northern most region previously re.-

ported for the fluke.
that it is therefore quite possible that A.
sanguineum ranges over much of Thailand,
Iaos, and perhaps Vietnam and Combodia.
The recovery of A. sanguineum from the
Chiang Dao region (99 E, 19.30 N) con-
firms this supposition and constitutes an
extension of the range of this fluke, with
Hipposideros larvatus s the sixteenth

bat host reported.

Plagiarchis vespertilionis parorchis, Macy -

1960
( Figure 9)
Heost : Hipposideros larvatus
Habitat : Large intestine
Locality : Cave at kilometer 90, Ampoer:-

Chiang Dao

The sauthors note:
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Description : Based on 1 fixed and stained
specimen
Plagiorchiidae: Plagiorchiinnae : Body

flattened, 1.28 mm. long by 610 in maxi-
mum width. Oral sucker subterminal, 300
in diameter, acetabulum slightly smaller,
290. Pharynx rounded, 122 in diameter,
esophagus very short, followed immedia-
tely by well - developed ceca entending to
near posterior extremity. Testis 260 long
by 152 wide, nearly opposite in posterior
of middle third of body. Overy 120 long
by 90 wide, on left side of acetabulum.
Vitellaria in compact follicles, extracecal,
extending from just posterior to tests to
midway between the two suckers; not
conflusnt in the region of acetabulum.
Circus sac well devalopad, elongate, curved
around anterior margin of acetabulum (but
not extending posterior to it in this
specimen) ; contiining seminal vesicle and
a long conveluted ejaculatory duct leading
to the submedian genital pore, 100 mij-
crons anterior to acetabulum Cirrus long,
without obvious spines. Uterine cggs 19.2-
22.4 (221) by 10.8-16.0 (16.5),
Discussion :

Plagiorchis vespertilionis has been
previously recorded from one other rhino-
lophid bats, Rhinolophus ferurum- equenum
from Korea (Sogan_derel-BcrmI, 1959) and
from l:_uts of 9 other genera from Europe,

Canada end Mexico, (Yamsguti, 1958). At
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least 7 other species of Plagiorchis have
been recorded from bats in Asiz, many
of which are probably synonymous with
P. vespertilionis.

Macy, (1960) examined specimens of
P. vespertilionis from both the U.S. and
Korea and errected a new subgenus P. v.
parorchis on the basis of the variation in
testicular angle ; Asiatic and European
populations tend to have the testis more
obliguely situated. The present specimen,
with testis situated opposite, would thus

fall into Macy’s subgenus.

The specimen described above differs
only slighly from Macy’s (1960) description:
i. e., the anterior extremity does not appear
to be spined, the currus sac does not
extend posterior to the acetabulum and

Hippo-

sideros larvatus is a new host record and

the vitelaria are not as profuse.

Thailand an extension of the previously
known range of the parasite in Japan,

[Korea, and China.

Cestoda
Vampirelepis sp.
( Figure 12)
Host : Hipposideros larvatus
Habitat : Large intestine
Locality : Cave at kilometer 97, Ampoer
Chiang Dao.

Description : Based on 10 fixed and stained

specimens.
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Hymenolepidae : Hymenolepidinae: strobila
serrate, 12.35 (21) mm. by 688-918 (765)
in maximum width. Scolex 144-198 (169)
long by 144-162 (152) wide; restellum
armed 126-144 (133) long by 54-72 (65)
wide, with 17-26 (20) “Y”" shaped haecks,
10.8-21.6 ( 19.4) long; sucker unarmed,
oval, weakly developed, 46.8 to 72 (53) in
greatest diameter. Proglottides numerous,
transversly elongated. Testis, 3 arranged
in a transverse row, | poral 2 antiporal,
54-72 (65.5) in diameter.  Genital pore
unilsteral, cirrue pouch inconspicuous; ex-
ternal seminal vesicle 72-108 (90) long by
32-54 (41) wide, extending medially beyond
the excretory canal; internal seminal vesi-
cle anterior to poral testes, 90-108 (102)
long by 36-54 (43) wide. Ovary rounded,
90-108 (98) by 45-54 (47) between porel
and first amtiporal testis, overlying com-
pact vitelline gland 36-43 (38) by 29;
seminal recepticle prominent, variable in
size according to maturily of proglottid,
108-169 (173) long by 54-115 (11) wide
in mature proglottids. Onchosperes filling
gravid progottids, 22-29 by 32-36, meas.
sured in utero; seminal recepticle persists
in middle of gravid progottids.
Discussion :
(1954)

Vampirolepis to include these species of

Spassky created the genus

Hymenolepis which possessed and armed

rostellum. Included in this genus is
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Vampirolepis (Hymenlepis) nana the world--
Of the
10 species reported from bats (Macy and
Rausch, 1949)

wide parssite of man ‘and rats.

all can be distinguished
from the specimens describe in this paper-
on the basis of the distribution of the
testis and om the number and size of
rostellar hooks (less8 than 30 and more
than 20 ; less than 20 micron long). The
present material most closely resembles
V. (H) nana of man, which is known to
occur in man in Thailand (Chirasak, 1973).
but which has never been found in bats.
One of the known species of Vampirolepis, .
V. kerivoulae (Hubscher, 1937) was re--
ported in Asia (Java); none have been

previously deseribed from Thailand nor-

from the host, Hipposiderus larvatus.

Diskrjabiniella sp.
( Figure 11)
Hest : Cailus gallus

Habitat : large intestine

Locaiity : Chiang Mai

Descreiption : based on 2 fixed and”

stained specimens.

Davainidae : Dipylidiinae : Strobila about:

85 mm long by 2.98 mm in maximum-
width. Scolex well developed 765 in
diameter ; rostellum with a single row of
200 - 240 minute hooks, each sbout 10°

long, attached in such a manner that

they appesr to be of two sizes; suckers:
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muscular, rounded, 290 in diameter. Testes
numerous, round, distributed mostly within
the boundaries of the excretory canals.
Genital organs double, bilateral. Cirrus
pouch prominent, 1224 long; genital pors
opening anterior to middle of segment.
Female pore opening posterior to male;
vagina narrow, 324 long; joining seminal
vesicle, 54 long by 39 wide surrounded
by ovary and vitelline gland. Ovary, 198
in diameter, consisting of a number of
discrete follicles clustered around the semi-
nal vesicle anterior to the lobed vitelline
gland which is 108-126 (114) long by 54-
72 (64) wide. Gravid proglottids filled
with many onchospheres, 53, to 55 in
diameter
Discussion :

This little known genus consists of
a single species, D. avicola ( Fuhrman,
1906 ) Materosian, 1954 from a bird in
South Africa. As no description of this
specimen is available, no specific diagnosis
can be made at this time. Uespite the
fact that mony chickens have been exa-
mined for intestinal parasites throughout
the world, the genus has not yet been

reported in that host,

Paricterotania sp.
( Figure 10)
Host : Zoothera dioni

Habitat : Large intestine
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Locality : Cave at kilometer 90, Ampoer
Chiang Dao.

Description : based on 1 incomplete

fixed and stained specimen. Dilepididae :
Dilepidinae : Strobila broken, 459 in maxi-
mum width.  Scolex 260 in diameter ;
rostellum conical, armed with a single
crown of 8-10 minute hooks, 72 in dis-
meter by 150 long; suckers muscular,
rounded 94 in diameter. Mature proglot.
tid : testis intracecal, 15 - 20, distributed
in posterior part of segment; cirrus pouch
90 long by 22 wide, overlapping excretory
duct; genital pores alternating regularly,
opening at anterior of segment margin.
Ovary asymetrically biloped, larger lobe
aporal.  Vitelline gland small, compact
posterior to ovary. Vaginal canal promi-
nent, 150 long; opening posterior to male
aperture; dilated proximaly near ovary to
form large seminal receptical, 50 long by
36 wide.  Gravid proglottid 796 wide by
459 long, containing 100-150 eggs in much

expanded uterus; eggs 12.8 by 14.4.

Discussion :

In Asia eleven species of Parictero-
taenia have been described from birds,
mostly from India and Barma, but none
from the current host ner from other

members of the family Muscicapidae (fly-

catchers ).
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Raillietina echincbothrida
{ Megnin, 1881)
Host : Gallus gallus
Habitat : Large intestine

Locality : Slaughter house, Ampoer Chiang
Mai.

Description : base on 3 fixed and stained

specimens.

Davaineidac : Davaineinae : Strobila, 40-55
(45) mm. by 0.8-11.4 (1.0) mm. maximum
width. Scolex 214-260 (234) in diameter;
rostellum, 54-79 (68) in diameter by 43-
58 (-1-8)‘ deep, armed with 2 rows of 150-
200 (196) hammer-shaped hooks, 8-16

(11.5) long; suckers round, 47-54(52) in

diameter by 72-97 (74) deep, armed with
5 to 8 rows of minute hooks (1.6) long.
Neck very short 610 - 765 (715) long.
Cirrus pouch, oval elongate, directed an-
teriorly 94-90 (92) long by 54 wide. Gene-
tal pore unilateral, Jocated posterier to
middle of segment margin. Testis 20 to
30 : antiporal 12 to 20, poral 5 to 10, dis-
tributed throughout the segment on either
side of the ovary. Uterus ultimately
forming eggs capsules; each capsule usually

contain 6-8 onchosperes.

Railiietina cesticiilus
( Molin, 1858
Host : Gallus gallus
Habhitat : Large intestine

Locality : Slaughterhouse, Ampoer Chiang
Mai,
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Description : Based on 2 fixed and stained

specimens,

Davaineidae : Davaineinae : Strobila 17-45
(31) mm: long by 380-850 (610) in maxi-
198-232 (215) in

diameter; rostellum 72-190 (131) in dia-

mum width: Scolex,
meter, by 29-55(42) deep, armed with
two eows of minute hammer-shaped hooks,
about 350-360 in number, 919 long; suc-
ker oval, unarmed, 82-109 (95) in diameter
by 61-80(72) deep Neck very long 2.14-
3.53 (2.83) mm. Cirrus pouch oval
directed posteriorly 65-72 (69) long by
54-58 (56) wide. Cenital pore unilateral
op:ning in the posterior third of segment
margin. Testis 24 to 28 in number : 10-
14 poral and 12-14 antiporal, in posterior
part of segment. Uterus divided into egg

capsules, each capsule containing a single

onchospere.

Raillictina tetragona Molin, 1858
Host : Gallus gallus
Habitat : Large intestine
Locality: Slaughterhouse, Ampoer Chiang Mai
Description :  base on 3 fixed and stained

specimens.

Davaineidae : Davaineinae : Strobila 25-
55 (46) mm. by 0.5-1.8 (1.4 mm ) in
maximum width. Scolex, 168 - 229 (204)
in diameter ; rostellum 54-72 (62) in
diameter by 40 - 58 (52) deep ; armed with

a double crown of 180-200 (190) hooks,
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each 6.4-10.8 (9) long; suckers oval,
40 - 58 (51) in diameter by 61- 83 (72)
deep, armed with several rows of small
hooks, 3.6- 6.4 (5) long. Neck 360-19983
(1012). Cirrus pouch oval. directed pesterior,
79 long by 58 wide. Genital pores unilateral,
located just anterior to middle of segment
morgin. Testis 16 to 25 ; antiporal 11 to
15, poral 5 to 10, distributed primarily
in posterior half of proglottid with a few
anterior to the ovary. In gravid proglottids
uterus breaks up in to egg capsules each

containing 6 to 12 onchospheres.

Discuss’on :

The genus Raillietina is onc of the
largest csstode gemera known, with some
225 species having been described (Hugles
and Schultz, 1942), many of which are
doubtiessly synonymous. At least 20 speeies
have been reportsd from domestic fowl
and wild birds in Asia, (Yamaguti 1959),
The genus has been divided into four
subgemera on the basis of the position of
the position of the genital ap'pcrmres and
the number of onchosperes per parenchy-

matous capsule.

The three species reported herein are
all cosmopolitan and quite common in
domestic fewl and conform, with minor
variations, to previous descriptions {(Wardle
and McLeod, 1969). R. cesticilas with

one onchespere per capsule in the gravid
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proglottic belongs to the subgenus (skrja-

binia) ; however the present material
differs from the usual descriptions in that
the genital pore is consistently unitateral,

and the rostellum is not nearly so broad
and diffuse as is usually figured.

The life cycles of all three species
involve a cysticercoid stage which becomes
infective after a peried of development in
insects, usually beetles of the families
Tenebrionidae, Scarabaenidae and Carabidae
and several genera of ants. As these in-
sects are quite commonly found in and
around hom‘qs, they are occassionally in-

Rail-

lictina species generally considered to be

gested by man with food. Several

of rat origin. have been reported in man
in Asia and elseqhere (Faust and Russell,
1964). Baer and Sandars (1956) describe
gravid proglottids from an infant in Aus-
tralia which they assigned to the species
R. celebensis of rats. The proglottids are
similar in size and shape to R: tetragona
which also possess genital pores which
open in the anterior portion of the pro~
glottid and which contains several onchos-
pheres in each uterine capsule.

Similarly, entire worms recovered
from a child in Bangkok (Chandler and
Pradatsundarasar; 1957) resemble R. tetra~
gona in the position of the genital pore,
distribution of onchospheres in gravid

proglottids, and other features. These
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worms, assigned to the speeies R. siriraji
are considerably larger (250-260 mm) than
R. tetragona and have fewer rostellar
hoeks (80 - 82).

genera in birds, and the fact that Rail-

In light of the many

lietina have not been recovered from rats
in some areas where they do occur in
man, it would seem likely that at least
some of the human infections are derived
from avian species of Raillietina.

The economic importance of Raillie-
tina infections in domestic fowl greatly
over shadows the portentiz] public health
danger to man. All three genera reported
from chickens in Chiang Mai are known
to cause degeneration and inflamption of
the intestinal villae, the formation of in-
sstinal tubercle, diarrhea, and convulsions,
with up to 50 per cent mortality resulting
{Wehr 1967). Fifteen of twenty chickens
ecamined in the present study harbored
one or more tvpes of Raillietina in
farly large numbers (aversge worm burden,
50); they are, without a doubt, a cause
of enormous losses in term of increased
mortality and unproductivnses in local
flocks.

Prevention of these infection requires
control of the insezt intermediate hosts
by application of insecticide (chlordone,
parathiene), the periodic removal or steri-
lization of poultry feces, and the raising

of fewl in wire cages above the around

Vol. 6 No. 3

(Wehr ibid). Threatment with hexachloro-
phene is both cheap and effective in a

single dose (Soulesby, 1968).

Acanthocephala

Sphaerirostris, sp.
Host : Glaucidiwm cuculoides
Habitat : Large intestine
Locality : Doi Sutep, Ampoer Chiang Mai.
Description : based on 1 male specimen
Palcoacanthcephala :  Centrorhynchidae ;
Controrhynchinae : Body slender, unspined,
13 mm. by 300 in maximum width. Pro-
boscis cylindrical, 765 long by 245 wide
divided by insertion of receptacle into two
regions, of which the anterior is subglobose
and entirely armed with rooted hooks, and
the posterior armed with smaller spines;
arrainged in 23-25 longitudinal rows of
24-26 (13 hooks 16-13 spines ). Neck
absent. Testis, tanden, rectangular, elon-
gate 918-1071 (994) long by 230-306(268)
wide. Cement gland 4-5, very long and
slender. Bursa, 842 long by 612 wide.
Discussion :

The genus Centrorhynchus, Luhe,

1911, was divided by Golvan (1956) into
the subgenera Sphaerirostris and Lengi-

rostris on the basis of the shape of the

Of the 10 reported species, 4
Of these, S.

proboscis.
have been found in Asia.
turdi (Yamaguti, 1939) n. comb. Golvan,

1956, from Turdus in Japan is most
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similar to this specimen in size (9.8 mm.)
and in the ‘number of proboscis hooks
and pines (26-34 rows of 11-14 hooks or
spines). When type specimens become
available specific diagnosis will be made.
This is the first record of a centrorhyn-
chid acanthocephalan from Glaucidium

cuculoides.

CONCLUSIONS

Three helminth species recovered in
the survey are of potential public health
importance, and six are definitely a factor
in causing increased mortalily and unpro-
ductiveness in cemmercial poultry flocks.
The remaining parasites may be presumed
to be respansible for occasional morbidity

in wild birds.

The as yet unknown Prosthodendrium
recovered in large numbers from 50% of
the bat Hippsideros larvatus resembles
very clossly P. molenkampi which was
reported by Maaning et al (1970) from a
sinificant proportion of the human popula-
tion in Northesastern Thailand. The
author has often noticed local farmers
gathering nymphs of various dragon - flies
which are eaten raw, crushsd in salads.
Other potential intermediate host insects
are frequently ingested by accident in food
Or water. As yet no careful fecal surveys

have been conducted in the Chiang Mai
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area to determine if human Prosthoden-

drium cases exist.

The three species of the tapeworm
Raillietina recovered are all of great impor-
tance to local poultry producers and in
light of their common occurence, and the
previous known human infections with
men'lbers of this genus, it is highly re-
commended that knowledge of adequate
control and prevention proceedures be dis-

tributed in the area.

The Vampirolepis species, found in
31% of H. larvatus examined, closely re-
semble V. (= Hymenolepis ) nana of man;
there is a possibility that the bat may be
a reseveir host for this common human
tapeworm  More comparative morphologi-

cal studies and laboratory confirmation of

the life cycle is required.

Although 45% of the specimens in
the survey harbord at least one helminth,
and Hipposideros lavatus, and Gallus
gallus were found to be infected with four
or more species simultaneously, the para-
sites appeared to be well tolearated ( other
than Raillietina sp.) and there was no
evidence of gross pathology noted. Infec-
tions of Gallus gallus, an economically
important food source, with Heteragis
gallinaram H. isolonche and A. perspicil-
lum were generally very heavy and could

potentially be a cause of morbidity in this



Again, information concerning  sites were recovered, including 7 Nematode;
5 Trematode, 6 Cestode “and 1 Acantho- -
: made available to Jocal farmers. cephala.

Three are of importance assouces. of

Summary possible humsn infection ; Prosthodendium

bnnng a survey on birda. snil bats in %P Raillietina sp., and Vampirolepis sp..
g Mai province 19 genera of para-
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1. AVES
Family

Ploceidae

Anatidae
Phasianidae

Muscicapidae

Sturnidae

Chloropreidae

Turnicidae
Calumbidae
Strigidae
Accipitridae
Alcedinidae
Turdinae
Bittacidae
Scolopacidae

Laniidae

TABLE I AN!MALS- SURVEYED

Séieltific name

Passer montanus
Ploceus phillippinus
Erythruro prasina
Am;s sp.

Gallus gallus

Zoothera dixoni

Sturnus javanicus
Aigithina tiphia
Chloropsis sonnerati
Turnix tankij
Streptopelia chinensis
Gilaucielium cuculoides
Milvus migrans
Nalcyon smyrnensis
Sonicola caprata
Bittacula finschij
Capella wemarico a

Lanius cristatus

2. CHIROPTERA

Pteropidae

Cynopterus sphinx

Rhinolophidae Hipposideros larvatys

Common name

Nok krajok Barn
Nok krajarb
Nok katid kheo
Duck (Ped.)
Chicken (kai)

Nok Dern dong Lung
Seephrai

Nok Iang Dum

Nok Kamin nai

Nok kheo

Nok koom ok lai

Nok khao yai

Nok kao Moeng

Nok Yeaw Dum Lek
Nok Katen ok khai
Nok Yod yah See dum
Nak Kaling

Nok parg Som pong
Nok Ee Seua See Namtal

‘Bat

Bat
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Host Gallus gallus

No. examined : 20

Parasites species

Ascaridia perspicilum
Heterakis gallinarum
Heterakis isolonche
Raillietina ep. (1)
Raillietina sp. ( 11)
Raillietina ochinobothrida
Raillietina tetragona
Raillietina cesticillus
Diskrjabniella sp.

Hymenolepis sp.

Host Zootheradixoni
No. examined 2

Parasites species

Paricterotania sp.

Host Ploceus philippinus
No. examined 21

Parasites species

Diplotriaena (Stenoanisospiculum)

Vol. 6 No. 3

TABLE 2

f - infection  Total No. recovered Range Mean

0.2 22 1-10 3.25
0.2 - =5 =

0

0.

2 - - -

15 - - -

0.1 = = e
0.15 £ = -

0.
0.
0.

0

2 -— — -
4 - - =
05 - - -

2 - - -

TABLE 3

f - infection Total No. recovered Range Mean~

2

9 4-5 0.5

TABLE 4

f-infection Total No. recovered Rarge Mean.

0.2 12 2-10 4
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Host Anas ap.

No. examined 10
Parasites species

Trichostrongylus tenus

Prosthogonimus cuneatus

Host Sturnus javanicus
No : examined 4

Parasites specics

TABLE 5

f - infection Total No. recovered
0.1 5

0.1 2

TABLE &6

f - infection Total No. recovered

Spaganum-—like cestode lavae 0.5 15

Diplotriaena (Eurya niso-

spiculum,\l nochti

Host  Passer menianus

No. examined 11
Parasites species

Philophthamus sp.

Microtatrameres sp.

Host  Capella nemorcola

No. examined 1
Parasites spscies

Paricterotania sp.

0.5 6

TABLE 7

f - infection Total No. recovered
0.1 2

0.2

(3]

TABLE 8

f - infection Total No. recovered

i 1

Range

Range

b
|
-

Rarge

2-3

Range

183

Mean

Mean
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TABLE 9
Host Hipposideros larvatus,
No. examined : 16
Parasites species f - infection Total No. recovered Range Mean
Prosthodendrium sp. 0.5 2700 100-1000 237.75
Molinostrongylus sp. 0.31 16 1-5 1.3
Anchitrema sanguineum 0.06 1 1 1
Plagiorchis vespertilionis 0.06 1 1 1
Capillaria sp. 013 3 1-2 0.5
Vampirolepis sp. 0.31 62 1-31 9.4

TABLE 10

Host Cynopteros sphinx

No. examined 24

Positive Malaria 17 %.
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Figure 1 : Head of Diplotriaena ( Euryan sospiﬂilum) nochti x 70

Figare 2 : Tail of Dipletriaena ( Euryanisospiculum ) nochtix 50

Figure 3 : Microfilaria of Diplotriaena ( Euryanisospiculum ) nochti x 200
Figure 4 : Head of Diplotriaena ( Stenoanisospiculum ) x 110

Figure 5 : Tail of Diplotriaena ( Stenoanisospiculum ) x 45

187



Figure 6
Figure 7
Figure 8
Figure 9

‘ Vol. 6 No..3

Adult Prosthodemdnu-n sp. fmm fixed and smnrd spccrmens x 110
Adalt Aachitrema smgumeum ‘from fixed and stained specimens X 25
Adult Philopithalnus sp. from fixed and stained specimens X 60

Adu't Plagiarchis vespertilionis from fixed and stained specimens X 40



Figure 10

Figure 11

Figure 12

.

Scolex of Paricterotania sp. x 80

Mature proglottides of Paricterotania sp. x 60
Scolex of Diskrjabiniclla sp. x 30

Mature proglottides of Diskrjabiniella x 20
Scolex of vampirolepis sp. x 100

Hook of vampizolepis sp. x 750

Mature proglottides of vampizolepis x 100
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Figure 13 :

25

Male burea of Malinostrongylus sp. x 250
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%, Biological Laboratories Ltd.
Northcote, Auckland, New Zealand

SENSITIVITY DISCS

BioLab Sensitivity Discs are sterile paper discs
impregnated to contain specified amounts of
various antibiotics, sulphonamides and other thera-
peutic agents.

BioLab Sensitivity Discs are biologically tested for
sterility, uniformity and potency of each batch.
The methods used. where applicable are those
laid down the the U.SA Dept. of Health, Food
and Drug Authority. It is well documented in the
literature, as to the reliability of the single high
strength disc method of in vitro seasitivity lesting,
providad standardised conditions are established.

RAPID SLIDE ANTIGENS

A screening test for the detection of antibodies
to Salmonelia typhi, S.paratyphi A & B and
Brucella abortus.

Rapid Slide Antigens are designed to provide a
reliable and speedy diagnosis of the presence of
the above anti-bodies but it is not intended that
they take the place of the routine Widal test for
determining quantitative titre.

The suspensions are standardised and coloured
and a positive or negative result can be obtained
within three minutes. This eliminates the lengthy
and time consuming procedure of carrying out
full Widal tests on all specimens. It also enables
the laboratory to give an immediate indication to
. the clinician and the result of the full Widal test
can follow later.

HETERO TEST

Screen test for
infectious Monenucieosis

Since the discovery that blood serum contains
heterophile antibodies to Infectious Mononucleosis
(Paul and Bunnell 1932), and that these antibodies
can be differentiated from other heterophile and
serum sickness antibodies (Davidschn 1938, David-
sohn et al 1952), investigations have conlinued
to find suitable methods as accurate as the
classical methods, but not as complex or as time
consuming for the diagnostic laboratory.

TP preem

The BioLab HeteroTest is based on recent inves-
tigations that certain enzymes specifically inhibit
the receplors on animal erythrocytes of the
Infectious Mononucieosis antibody.

The test utilises two stabilised suspensions of
horse erythrocytes, the enzyme trealed erythro-
cyles labelled “P" and the untreated, or native
cells lahelled “"N". Both suspensions are standar-
dised for the conditions of the {est.

ANTI-HUMAN SERUM

(Multi Goat Pool with Rabbit)
for the Coombs Test

{Preservative: 0.1°, Sod. Avide)

Instructions For Use

1. The Direct (_:numh.-a' Test

This test is used to demonstrate “in vivo"” sens-

itization of red celis in cases of:-

(a) Haemolytic disease of the newborn due to Rh
or other blood group antibodies.

(b) Haemolytic or obscure anaemias.

(c) Whenever an auto-immune “blood disease is
suspected,

I, The Indirect Coombs' Test

This test is used to demonstrate the presence of

“incomplete” bloodzgroup antibodies in humam

serum, and is used in the following cases:-

(a) When cross-matching blood for transfusion.

(b) When testing sera for the presence of ‘immune’
anti-bodies, e.g., pregnant women.

(c) For antibody titrations.

(d) When typing unknown cells with ‘incomplete’
antisera.

All. Contrels for The Coombs' Test:

Positive and Negative controls should be included

with every batch of Coombs' Tests performed.

(a) Positive Control: Washed, group O Rh positive
red cells which have been sensitized with
‘incomplete’ anti-D form the Positive Coombs’
Control.

(b) Negative Control: Washed, group O red cells
(unsensitized) form the N2agative Coombs”
Control.
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THE SERUM LIPIDS
II. REFERENCE VALUES IN CHIANG MAI

Muni
Jit Jiraratsatit,

Nuntaya Waiwatana,

Keoplung,

M.D.*
M.D. *
B.Sc. ( Med. Tech.) **

The valaes of the serum lipids, especially the lipoproteins,

have shown a rather wide acceptable variation according to the different

methods being used. Ultracentrifugation, electrophoresis, low tempera-

ture fractionation, direct precipitation and immnuochemical methods are

used for the determinations of the serum lipoproteins.

These methods

involve a wide variety of physical and chemical technics and, as a

consequence, the values obtained may not agree amongst these different

methods’

The purpose of this study is an attempt to establish ‘“ RE-

FERENCE VALUES * of the serum lipids, especially the lipoproteins,
rather than “ NORMAL ** or * STANDARD VALUES® in some ap-
parently healthy persons in Chiang Mai.

METHODS AND MATERIAL :

A9 many different procedures for the
determination of Lipoproteins are used,
none of them is ideal. The ones that are
of greatest value at the present time have
one common feature, that is the ability
to provide a qualitative separation of lipo-

proteins  and particles carrying mainly

endog:nous giycerides from those contain-

ing exogenous glycerides from those con-
taining exogenous glycerides. Fredrickson
(I) and colleagues emphasized the value
of lipoprotein electrophoresis in rapid se-
paration of plasma lipoprotein in to five
different bands. They also pointed out
that this classification should not be con-

sidered rigid and should be changed if
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new facts revealed additional disorders.
Modification of Beking and Ellefson’s

{(2) method is used for the determination

of lipoprotcins and albumin-bound free fatty

acids. The cholesterol was estimated by
Abzll's (3) mathod, triglycerides by micro-
meothod of Van Handel-Zilversmit (4) and
total lipids by the method of Merkotest (5)
et al. After extraction of serum with CHsy
Clz-CH30H mixture, Phosphorous was
then measured (13) and determined as
lipid P.

A total number of 32 (29 males and
3 females) blood specimens were drawn
early in the mornings for study and aimost
ail of them were fasting specimens. The
ages ranged from 20 to 59 years. All of
the subjscts were apparently healthy, no
one had the history of secondary hyper-
familial

lipoproteinemia or history of

primary hyperlipoproteinemia. After clot-
ting for approximately | hour, the sera were
centrifuged at 2,000 r.p.m. for |5 minutes
and as soon as possible, the analyses were
performed in duplicate. Another group
of 18 subjects (13 males, 5 females), 2ges
ranged from 20-24 years was studied
separately for serum phospholipid.
RESULTS: All data were summarized
in table I, II and IIL

A. Lipoproteins. ( Table 1)

The * REFERENCE VALUES™ for

lipoproteins in young adults (20 - 29 years
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of age) were from 12-23% with the mean
of 17% in the alpha fraction; 13- 48%
with the mean of 29% in the pre-beta
fraction and 19-439% with the mean of
28% in the beta fraction.

Between the ages of 30 - 39. the values
were 14-23% with the mean of 17 % in
the alpha fraction; 13-33% with the mean
of 22% in the pre beta fraction and 26-
39% with the mean of 32% in the b ta
fraction.

At the ages of 40 - 49, they were 13-
239% with the mean of 18% in the alpha
fraction ; 13 -35% with the mean of 21 %
in the prs-beta fraction and 25 - 48% with
the mean of 36% in the beta fraction.

The oldest group (50-359 years)
revealed the values as followed : 12-22 %
with the mean of 17% in the slpha frac-
tion, 23 - 29% with the mean of 26% in
the pre beta fraction and 19 -43% with
the mean of 34% in the beta fraction.

B. Cholesterol. (Table II)

The cholesterol values were 112-226
mg% ( mean - 170 mg%) for 20 - 29 years;
128 -279 mg% (mean=218 mg %) for 30-
39 years ; 144 - 261 mg% (mean - 185 mg%)
for 40 - 49 years; 147 -216 mg% ( mean
- 176 mg% ) for 50 - 59 years

C. Triglycerides. ( Table 1I)

‘The values of the triglycerides were
43 - 202 mg% ( mean = 100 mg%); 106-
214 mg% (mean=147 mg%); 94- 336
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‘mg% ( mean = 190 mg%); 111-193 mg%
{ mean = 161 mg% ) for the ages of 20 - 29,
30 - 39, 40 - 49 and 50-59 years respec-
tively, -

i). albumin - bound free fatty acids
(AFA). (Table I)

Their values disclosed 7 - 41 % (mean=
26 %) for the group of 20-29 years of
age; 11-43 % (mean=29%) for 30-39
years; 14-36% (mean=26%) for 40 - 49
years and 11~ 29% ( mean = 24%) for 50-
50 years.
{ Table 11)
The total lipids revealed 546 - 857 mg%

E. Total lipids.

{ mean = 669 mg% ) for the age group of
20- 29 'years; 1545 - 1200 mg% ( mean -
888 mg%) for 30 - 39 years: 400- 1120
mg% (mean =795 mg%) for 40 .49 years
and finally, 660-.1120 mg% ( mean =873
mg% ) for 50-59 years.

F. phospholipid ( II) ( Table III)

The serum phospholipid varied from
5.8 - 13.5 mg of lipid P.| 100 ml with
the average of 9.1 *+ 28

COMMENTS

The lipoproteins by paper clectropho-
resis according to Block’s method (6)
give the average of 409% in the alpha
fraction and 60% in the beta lipoprotein,
with the ranges of 30 - 50% in the alpha
lipoprotein and 50 - 70% in the lipoprotein
in young adults. The percent of B lipo-

Protein is usually higher in the aged. In
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our data, the pre-beta lipoprotein  has
the reverse value, being higher in the

The alpha

lipoprotein seems to be nearly in the

young and lower in the old.

same rang for all age groups.

The value depends upon number
and completeness of the separation bands
which are due to specificity and sensitivity
of the methods. As the values of serum
lipoproteins obtained by various methods
are different from each other; the authors
will not rigidly intend to compare their,
results with those of others. The authors’
#im, a3 mentioned previously; is only to
establish the “REFERENCE VALUES” in
their laboratory.

[t is usually stated that the serum
cholesterel levels for a given individua! show
lictle fluccustion from day to day., but
recent evidence indicates that the state-
ment is not always true since in a few
otherwise normal individual, it may very
as much aa 100 mg % from day to day.
However for most individuals, it is rela-
tively constant and is not affacted by an
ordinary meal. The range of normal
serum values is wide and seems to depend
somewhat on the method used. The nor-
mal values as estimated by Viranuvatti (7)
in 1971 in Siriraj Hospital by using Gauss’
method definitely are shown in table IV.
The averages of serum cholesterol in our

study are Jower than that of the Europesn
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and of the Thais studied by Viranuvatti.
It reaches its highest peak around the age
of 40 and then gradually declines and
seems not to increase in advancing ages.
As compared to the studies done in the
same area (12, 11) and of larger group of
subjects, the results are within the same
range. However, the number we have
obtained from each age group is too small
to be considered seriously. The difference
in socio-econonic stutus, therefore, may

play an important role in this variation.

In general, the normal limits of serum
cholesterol for healthy young adults may
vary from 150-270 mg%. It may be less
in the children. The cholesterol level
increases with age and reaches its maxi-
mum value at the age of about 60 years.
Those who are over 70 years, may have
those of

cholesterol levels approaching

young adults, or cven lower. Menopausal
femailes have higher cholesterol than males
of the same age. Tomkins and Chaikoff(8)
had shown that caloric restriction for
several days reduced cholesterol synthesis.
In the liver, cholesterogenesis is under
dietary control.

The rate of synthesis of hepatic cho-
lesterol in animals has been shown to be
greatly reduced by fasting and by high
cholesterol diets. Bhattathiry and Sipers-
tein (9) found that a dict supplement of

oggs sufficient to provide 3 to 4 grame of
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cholesterol per day - drastically decreased
the conversion of the labelled C!4 acetate
to chelesterol by the liver biopsy speci-
mens. The mechanism of the blockage
induced by dietary cholesterol has not
been clarified. People leading fast life
tend to have higher cholesterol. Emotion

There

are still may conditions altering the bio-

also increases serum cholesterol.

synthesis of cholesterol.

By using the micromethod of Van
Handel-Zilversmit, ( 4) the values of the
triglycerides we have obtained are still
within the same ranges as those of Fred-
rickson and Lee (10) shown in table V.

The free fatty acid are expressed in
per cent ranging from 24-29°/. for the
whole group.

The total lipids where their ranges
and means of various age groups are sum-
marized in table II, include cholesterol
and its esters, phospholipids, triglycides,
as well as smaller gquantities of the other
compounds that are also classified as lipids.
Accordingly, the total lipids will be elevated
in conditions in which there are increases
in cholesterol or triglycerides or both.
However, the absolute or relative increase
in a certain fraction of serum lipids is
more meaningful than the total lipids
themselves. 4

The values of serum phospholipid are

within normal range by the method. Un-
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fortunately all of the subjects were limited

As

to the young adult group. we have
previously mentioned, the bloed specimens
obtained were not entire overnight fast

and even all of them were taken from
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those who were * apparently healthy® pye
the number of the samples in some age
groups were small. Therefore further
additional data must be obtained befare

any conclusion can be made.

TABLE I.
*“ REFERENCE VALUES” OF SERUM LIPOPROTIENS
Lipoprotein Expressed in percent Albumin~bound
. 2lpha pre—beta | beta free fatty acids%
Age=yr. |No. Range Mean | Range Mean l Range Mean | Range Mean
20~29 {17 | 12—=23 17 | 13-48 29 | 19~43 28 7=41 26
30-39 81 14-23 1721 4.3-33 22 126-39 32 11-43 29
40-49 7| 13~23 18§ 13-35 21 25-48 36 14-39 26
50=59 %3] 12=22 17 | 23-29 26 | 19—-43 341 11-29 24

N.B. Sex difference is ignored since almost all of the subjects are male.

TABLE II
‘ Cholesterol mg% Triglycerides l Total Lipids
INo.| Range Mean | Range Mean Range j Mean
20-29 |17 { 112-226 170! 43=-202 100 546-857 ! 669
30-39 | 8]1128-278 218| 106~=214 147 545-1200 ’ 888
40-49 719144=261" '185] 94-336 190 400-1120 ! 795
50-59 311472165 '176] 111-193 161 660~1120 \1 873

N.B. Sex difference is ignored since

almost all of the subjects are male.
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TABLE 1IL
THE VARIATION OF SERUM PHOSPHOLIPID.
Phospholipid as lipid P. mg® choiesterol
Number Sex Age range I; Mean mg %
13 male 5.8—13.5 i
20-24 T 209. T 48
5 Femal 5.6—12.5
TABLE 1V
NORMAL VALUES OF CHOLESTEROL ACCORDING TO VIKUL'S (7) ESTIMATION
Age—yr. Male Female
Average | S.D. Average 5.D:
0-10 154.6 i 36.6 156.5 | 35.4
11-20 173.7 1 52.7 175.0 | 43.4
21—-30 197.8 IL 66.9 219.0 56.4
31-40 226.8 l} 63.7 230.0 55.0
41-50 246.7 | 64.4 237.98 | 61.2
51—-60 242.1 ' 69.8 256.1 : 62.8
61- 223.7 l 63.1 244 .4 | 64.7
TABLE V

SUGGESTED * NORMAL LIMITS” OF TRIGLYCERIDES (10)

Age—year Triglyceride mgl
0-19 10—-140
20-29 10~140
30-39 10-150
40-49 10~160
50-59 10—-190
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EFFECT OF MEMBRANE DESIALYLATION BY NEURAMINIDASE .
ON THE PHAGOCYTIC ACTIVITY OF NEUTROPHILS
By
B.Sc. { Med. Tech.)*
Matragoon, B.Sc. ( Med. Tech. ) **
M.D., Dip. Amer. Bd. of Ped. **

Pongthap Lertsuwansit,
Suraporn
Panja Kulapongs,
Abstract
Sialic acid or neuramiric acid, the terminal carbohydrate
prosthetic group of glycoprotein component of the outer mammalian
cell membrane, is believed to be the receptor site for tuftsin, the
active polypeptide of l-ukokinin. Its removal by neuraminidase causes
a reduction in the cellular electrophoretic mobility, in negative charge
of the cell membrane and cnhanced the phagocytic activity of phago.
Cytes. In contrast, more recent finding indicated that bacterial ncura-
miaidase abolished the response of polymorphonuclear neutrophils to
the stimulatioa by tuftsin in serum. Our findings support the earlier
findings that bacterial neuraminidase increased the phagocytic activity
of polymorphonuclear neutrophils bat not their bacterial killing
capacity.
INTRODUCTION.
The outstanding role of polymerpho-

events, First, the phagocyte must mzde

nuciear neutrophils (PMNs) in body defence
mechanism, as the microphage, is their
capacity to phagocytize and dcgradc. a
variety of substances, particularly bacteria.
From physical point of view, phagocytosis

miy be considered as consisting of two

contact, with the particle to be phago-
cytized, and then engulf it. The presence
of sialic acid on the cell membrane is
known to be the important factor for the
maximal phagycytic activity of phagocyte.

Weiss and asscoiates (1) had demonstrated

* McCormick Hospital, Chiang Mai

** Department of Clinical Microscopy, Faculty of Associated Medical Sciences Project,

Chiang Mai University.
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that the phagocytic activity of monocytes
were increased when they were treated
with neursminidase: The enhancement of
phagoeytic activity of these neuraminidase-
treated cells was thought to attributed to
their increased deformability related to the
changes in the membrane charge due to
loss of ionized sialic acid moieties (1, 21
In contrast, the most recent work by
Constantopoulos and Najjar (3) indicated
that treatment of PMNs with bacterial
neuraminidases completely abolished stimu-
lation of phagocytic activity by free tuftsin
or by tuftsin bound to the carrier leuko-

kinin molecule.

MATERIAL AND METHOD

‘The leukocyte = rich plasma samples
were obtained from 5 healthy volunteers
using heparin and dextran sedimentation
technique ( 4). Fresh normal sera were
used immediately or store 2t - 70.C no
longer than 1 week. Neuraminidase from
Vibrio cholerae was prepared by method
described previously (5). Bacterial sus-
pensions were prepared from the 18 hours
broth culture (BHI broth) of coa_ggluino
positive Staphylococcus aureus (6). PMN
cells (approximately 1 x 103 viable PMNs)

were incubated with or witiout neurami-

nidase ( the final concenirition was 42

Vol. 6 No. 3

units ] ml. of the mixture) for minutes rat
37°C. Phagocytosis was assayed in a total
volume of 1.0 ml. of the Hank’s balanced
salt solution containing 1 x 1085 viable
PMNs and 2 x 108 Staphylococcus aureus
in the presence of 10% fresh serum. In-
cubation was carried out at 37°C in a
water - bath shaker at 15 sgitation [ minutes
(6). Phagocytic activity was determined
by examination of stained smaers of the
sample removed at interval. The phago-
cytic index is the percentage of neutrophils
ingesting bacteria. The leukocyte bacteri-
cidal activity was determined by counting

the total number of viable bacteria in the

samples using the pour - plate technique

(6).

RESULTS

As shown in the Table [. bslow, there
was no significant difference in the pha-
gocytic activity between the neuraminidase-
trested neut:ophils and the untreated
neutrophils during the first 30 minutes of
incubation. When the contact time was
allowed up te 120 minutes, the phagocytic
index of the neuraminidase - treated neu-
trophils was increased significantly (p value
of < 0.001). The bacterial killing capa-

city of both groups are the szme.
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TABLE I : EFFECT OF NEURAMINIDASE ON PHAGOCYTIC INDEX OF PMNs “

30 minutes incubation 120 minutes incubation
+ Neuraminidase Control + Neuraminidase Control
Mean 53.00 38.00 62.60 34.00
S.D. 19.42 16.29 10.33 4.18
S.E. 8.68 7.28 4.61 1.86
p value < 0.3 0.001
COMMENTS.

Tuftsin, the active polypeptide cleaved
from the parent plasma leukokinin molecule
has recently been isolated and characterized
by Najjar and associates (3, 7). It sti-
mulates the phagocytosis, pinocytosis and
motility of PMNs and macrophages. Their
findings also indicated that membrane
sialic acid is necessary for the maximal
stimulation of phagocytic activity by tuft-
sin. Removal of the former by bacterial

neuraminidase abolised the

PMNs to tufisin,

response of
Membrane sialic aeid
may not be the ultimate receptor for
tuftsin but it may simply binds the tetra.

peptide (tuftsin) in order to provide a

high local concentration in the vicinity of
the ulimate protein receptor which then
mobilizes the cell membrane for more effec-
tive phagocytosis (3). Noseworthy et al (8)
have foud that simple phagocytosis of
phagocytes was not affected by neurami-
nidase. Our results observed at 120
minutes of incubatien time indicated that
ncuraminidase enhanced the phagocytic
activity of PMNs similar to those observed
in phagocytes by Weiss and associates (1).
The discrepancy of results obtained by
varrious investigators may be due to the
dose and purity of neuraminidase prepa=-

ration, and the exposure time,
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Pentrexyl-K”

(ampicillin potassium )

The first twice-a-day

ampicillin you can Rx

for

broad - spectrum,

bactericidal therapy

DOSAGE

Pentrexyl K Capsules

FORMS
250 mg.

Pentrexyl 2K Powder for Oral Solution in Feils 125 mg.

BRISTOL
4

BRISTOL

LABORATORIES OF THAILAND INC,,
Dejo Road Bangkok
Tel. 30936-7, 32405
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