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Editorial

THE REVISED CURRICULUM OF THE SCHOOL
OF MEDICAL TECHNOLOGY

Starting June 14, 1971 (the beginning of the fiscal year) the School of
Medtcal Technology, Chiang Mai University will put her newly revised curriculum
leading to the degree of Bachelor of Science in Medical Technology - B.Sc. ( Med.
Tech.) into effect. The new curriculum is designed to provuie students more freedom
in program selection, broader background as well as the better scholastic record.  In
addition to the structural reoganization to be in tune wnth the fast - growing medical
world it also enhances the student’s professional achicvement, the opportunity in acqui-

ring higher education and advanced training as well.

The School believes that her students should be benefit from a liberal edu-
cation which will free them all from the limitations placed by ignorance on the powers
of judgement and decision. The students will distribute part of the course work in
areas of study other than those mostly linked to his specialized vocational training, for
example, Social Science, Humanities, History, Economics, Business Administration, Psy-

chology, Government, Western Civilization, Religion etc.

The Echool of Medical Technology offers the study program leading to a
degree of Bachelor of Science in Medical Techno]ogy-B.Se. (Med. Tech.). The require-
ments for graduation is the completion of all the required ccurses or their equivalent
with a total of 160 or more semester credit hours and an average of 2 grade-points per

semester credit hours registered (or C average).
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BACCALAUREATE REQUIREMENTS FOR UNDERGRADUATE.
MEDICAL TECHNGCLOGY

A. BASIC REQUIREMENT -

1. Chemistry

2. Biology

3. Mathematics -

4. Physics

5. English

Total of 77 semester credit hours.

Total 25 sem. hrs., including two semesters of College
Chemistry, two semesters of Organic Chemistry plus one
semester each of Quantitative analys’s and Biochemistry.

Total 23 sem. brs., including one semester each of College
Biology, Zcology, Botany, General Microbiology, Physiolo-
gy and Anatomy.

Total 9 sem. hrs., including two semesters of College

Mathematics and semester of Statistics.
Total 8 sem. hrs., including two semesters of College
Physics.

Total 12 sem. hrs., including four semesters of College

English and Advanced English for Science Students.

B. PROFESSIONAL CCURSE - Total of 65 semester credit hours, consisting of :

1. Clinical Chemistry 3 scmesters (18 sem. hrs.)
2. Clinical Microbiology 3 semesters {14 sem. hrs.)
3. Clinical Micrescopy 3 semesters (15 sem. hrs.)
4. Immunohematology 2 scmesters {6 sem. hrs.)
5. Parssitology 2 scmesters (5 sem. hrs.)
6. X-Rry and Isotopcs 1 semester (1 sem. hr.)
7. Histo-Cytology Techaic 1 semester (2 sem. hrs.)
8. Mecdical Illustration 1 semester (1 s2m. hr.)
9. Eeminsr Journzl Club 1 semester {1 sem. hr.)
10. Term Paper 1 semester (2 sem. hrs.)

C. ELECTIVE COURSE

- Total of 18 semester cred’t hours. The student may

select subjects to make up his total semester credit hours earned as required.

GRAND TOTAL 160 Sem. Hrs.
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RECOMMENDED STUDY PROGRAM LEADING TO
THE DEGREE OF BACHELOR OF SCIENCE
IN MEDICAL TECHNOLOGY
FRESHMAN
First semester Second semester

Biol. 103 4 sem. hrs. | Biol 111 3 sem. his.
‘Chem. 101 4 sem. hrs, Biol. 112 3 sem. hrs.
Engl. 101 3 sem. hrs. Chem. 102 4 sem. hrs.
Math. 101 3 sem. hrs. Engl. 102 3 sem. hrs.
Phys. 111 4 sem. hrs. | Math. 102 3 sem. hrs.
Elective 3 sem. hrs. | Phys. 112 . 4 sem. hrs.

Tota} 21 sem. hrs. Total 20 sem. hrs.

SOPHOMORE

Biol. 203 4 sem. hrs. Chem. 103 2 sem. hrs.
Chem. 201 4 sem. hrs. Chem. 202 4 sem. hrs.
Chem. 204 4 sem. hrs. Engl. 202 3 sem. hrs.
Engl. 291 3 sem. hrs. Math. 206 3 sem. hrs.
Elective 6 sem. hrs, Elective 6 sem. hrs.

Total 21 sem. hrs. Total 18 sem. hrs.

JUNIOR

Anat. 337 3 sem. hrs. Clin. Chem. 332 6 sem. hrs.
Imm. Hemat. 331 3 sem. hrs. Clin. Microb. 332 5 sem. hrs.
Biec. 331 3 sem. hrs. Histo-Cyto. Tech. 332 2 sem. hrs.
Clin. Micros. 331 4 sern. hrs. Parasit. 332 3 sem. hrs.
Gual. F.T. 339 2 sem. hrs. Elective 3 sem. hrs.
Physiol. 331 6 sem. hrs,

Total 21 sem. hrs. Total 19 sem. hrs.
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SENIOR

Clin. Chem. 431 6 sem. hrs Appl. Imm. Hemat. 439 3 sem. hrs.
Clin. Microb. 431 3 sem. hrs. Appl. Clin. Chem. 432 6 sem. hrs.
Clin. Micros. 431 6 sem. hrs. Appl. Clin. Microb. 432 6 sem. hrs,
Med. IH. 431 1 sem. hr. Appl. Clin. Micros. 432 3 sem. hrs.
Parasit. 433 2 sem. hrs. Sem. J.C. 439 1 sem. hr.
X. 1. 431 I sem. hr. Term P. 439 2 sem. hrs.
Total 19 sem. hrs. Total 21 sem. hrs.

RECOMMENDED ELECTIVE COURSES : Anthro. 215, Anthro. 203-204 B.A. 103,
Chem. 103, Chem. 206, Econ. 103, Ed. F. 103, Ed. F. 104, Geo. 106, Govt. 103,

Hist. 101, Law 103, L.S. 103, Psy. 103, Psy. 104, Psy. 203, Soc. 115, Soc. 212,
Soc. Anthro. 103, Med. Inst. 339. ’



JUNIC
FIRST SEM]

Previous Curriculum

SPC%'EZTEC}I' Special Techniques

Carse DESCRIPTIVE TITLE | SI’;;: Prerequisite (
C]in.3§\/1ﬁcros. Clinical Microscopy ' 6 (3—9) Third Year Standing|| Ar
Physio.331| Physiology for Med. Tech. Student 5 (4—-4> Third Year Standing||Phy
Bioc. 331| Biochemistry for Med. Tech. Student | 5 (2-—6) Third Year Standing|| Bi
BB 1" | Blood Bank Techniques 3 (2-2) |Third Year Standing]| oo
Anat. 337 Anatomy for Med. Tech. Student 3 (2—2) Third Year Standing Qo
Trr
- He
Total | 22

SECOND SEI
Clinjﬁhem‘ Clinical Chemistry 8 (5—-9) Third Year Standing ch
cﬁné;;/ﬁcm Clinical Microbiology 5 (2—-6) Third Year Standing gz
Parasit. 332 | Parasitology for Med. Tech. Student 3 (2—-2) Third Year Standing}Par
¥isct§__cgg% Histocytology Techniques 3 (2——2) Third Year Standing }gé

t (1)

Third Year Standing|| E

Total | 20
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ESTE R
Revised Curriculum

C

o _ DESCRIPTIVE TITLE | B Prerequisite
\

1at. 337 | Anatomy for Med. Tech. Student - 5 {2-2) | Biol 111

. . Biol. 111, Phys. 112,

ysiol. 331] Physiology for Med. Tech. Student 6 (4——4) Engl. 292

. \

oc. 331 | Biochemistry for Med. Tech. Student 3 (3—-0} Chem. 202

in. Mi- A

N | Hematology for Med. Tech. Student | 4 (2-6) | Biol 111

1al. KT, .

Ja339 Qualitative Function Tests 2 (1—3) Biol. 111

nm. Immunohematology and Bleed Bank .

emat. 331 | Technique i 3 (an)_ Biol. 111

Total | 22

MESTER

in. Chem. L )
132 Clinical Chemistry

in. Mi- L. . )
cb. 332 Clinical Microbiology

Physiol.331, Bioc.331

Anat. 331

isto-Cyto.

2-6) | Biol. 203
H \
ech. 332 Histocytology Techniques )

6 (

5
rasit. 332 Parasitology for Med. Tech. Student | 3 (2-2

2 ( Anat. 337

3

lective




Previous Curriculum

SENTI(

FIRST SEM

Course DESCRIPTIVE TITLE e Prerequisite B
Clin. Chem. 431} Advanced Clinical Chemistry 6 <3-9> Forth Year Standing ‘
Clin.Micros.431] Advanced Clinical Microscopy 7 (4-8) Forth Year Standing ¢
Clin. Micro.431l Advanced Clinical Microbiology 3 (2—-2) | Forth Year Standing Cl
Parasit. 433 Special Problem in Parasitology 2 (1—3) Forth Year Standing
Med. I11. 431 Medical Illustration and Photography | 1 (1—3) Forth Year Standing
X. 1. 431 X~Ray and Isotope 1 (1~3) |Forth Year Standing

Total |20
SECOND SEMES’
Fio | Gy S $(0-480)| Forth vear Stanaing]
Clo- s, | bty S i 5(0-160)| Forth Year Stancin
Gl e | Lborony S I 8(0-160)] Fortn Year Standing) &
I]%a]?) },;egh' Laboratory Services in Blood Bank 3(0—-160) Forth Year Standing I‘i“]
Term P. 439 Term Paper 2 ( - ) Forth Year Standing| T
Sem. J.C. 439 | Seminar Journal Club 1 ( - > Forth Year Standing S

Total | 20

GRAND TOTAL 160




ITOR
EMESTER
Revised Curriculum

| Conrse DESCRIPTIVE TITLE oy Prerequisite

“tin. Chem.
g u‘“m “™1 Advanced Clinical Chemistry 6 (3-9) | Clin. Chem. 332

 Clin. Micres| Advanced Hematology f d. Tech. _ ‘
g Clmq.sl\{hcrcs Etu\éa;(;e ematology for Me '?ec 6 (4—6) Clin. Micros. 331
1g1€1m'4§/1hcmb' Advanced Clinical Microbiology 3 (2—-2) Clin. Microb. 332
g Pir;glt' Special Problem in Parasitology 2 (1-3) Parasit, 332
g MTM L Medical Illustration and Photography | 1 (1—3) None
gl X.I. 431 X--Ray and Isotope 1 (1-3) None

Total | 19

ESTER

Appl. Clin. Laboratory Services in - .
8|l Chem 432 | Clinical Chemistry 6(0~320) Clin. Chem. 431

Appl. Clin. Laberatory Services in 3(0“-160) Clin. chros. 431
81 Micros. 432 | Clinical Microscopy Qual. F.T. 339

Appl. Clin. Laboratory Cervices in _ . ,
8}l Microb. 432 Clinical Microbiology 6(0 320) Clin. Microb. 431
g ﬁﬁﬁfatlfﬁ,’ Laboratory Services in Blood Bank 3(0—160) Imm. Hemat. 331
gll Term.P.439] Term Paper 2( - ) Consent of Instructor

Sem. J. C.
g em4.3]; Seminar Journal Club 1( - ) Consent of Instructor

Total | 21
GRAND TOTAL 160




COMPARISON BETWEEN THE PREVIOU

FRESHM!/
FIRST SEME

Previous Curriculum -

Course DESCRIPTIVE TITLE e Prerequisite | ¢
Biol. 103 | General Principles in Biology 4 (3—-3) None | Biol.
Chem. 101} General Chemistry 4 (3-—3> None | Chen
Engl. 101 Fundamental English I 3 <3-—1) None ' Engl.
Math. 101} General Mathematics 3 (3-—0) None Math.
Phys. 101} General Physics 4 (3-—3) None Phys.
Soc. 115 Sociology 2 (2-0) | None -'ifElecti-

Total | 20

SECOND SEMI

Biol. 111] Zoology 3 (2-3) | Biol. 103 | Biol.

Chem. 102| General Chemistry 4 (3—-3) Chem. 101 { Biol.

Chem. 103| Scientific Technique 2 (2—0) None Chem.

Engl. 102 Fundamental English II 3 (3-1) | Engl. 101 |Engl.

Math. 102 Analytical Geometry and Calculus 3 (3=0) | Math. 101 | Mat.

Phys. 102| General Physics 4 (3-3) | Phys. 101 | Phys.
Total | 19




I0US AND REVISED CURRICULUM

[ M AN
MESTER
Revised Curriculum
Course - " DESCRIPTIVE TITLE Som. Prerequisite
| Biol. 103] General Principles in Biology 4 (3-3) | None
Chem. 101| General Chemistry 4 (3-3) None
'Engl. 101| Fundamental English I 3 (3-1) | None
Math. 101 General Mathematics 3 (3—-0) None
' Phys. 111| General Physics I 4 (3-3) | None
'Elective 3 X None
Total | 21
SEMESTER
Biol. 111] Zoology 3 (2~3) | Biol. 103
‘Biol. 112] Botany 3 (2-3) | BioL 103
| Chem. 102] General Chemistry 4 (3-3) | Chem. 101
‘Engl. 102| Fundamental English II 3 (3~1) | Engl. 101
j;Ma‘ch. -102] Analytical Geometry and Calculus 3 (3~0) Math. 101
Phys. 112{ General Physics II “ 4 (3-3) Phys. 111
Total | 20




Previous

Curriculum

SOPHOMORE
FIRST SEMESTF

C&‘(‘:S" DESCRIPTIVE TITLE ger';‘ | Prerequisite " Cg‘;fse |
Chem. 201} Organic Chemistry 4 (3—3) Chem. 102 Biol. 20
Chem. 204| Quantitative Analysis 4 (3—3) Chem. 102 Chem. 20
Engl. 291] English for Science Student III 3 (3-1) f;‘lﬁl;,af;i’ " || Chem. 20
Phys. 201| Electricity and Magnetism 4 (3-3) | M3 105 [ Engr 29
Math. 201| Calculus 3 (3—0) Math. 102 Elective
Psys. 103| Psychology A 3 (3-0) | None

Total | 21
SECOND SEMEST
Chem. 202| Organic Chemistry 4 (3—-3) Chem. 201 Chem. 10
Chem. 206| Physical Chemistr_v 4 (3—3) Chem. 102 Chem. 20
Engl. 292| English for Science Student 1V 3 (3-1) |Engl. 201 Engl. 29
Math. 206| Elementary Statistics 3 (3-0) IMath10l or Concil \ th. 20
Phys. 202] promes ' eduction fo Modern 4 (3-3) |Phys. 201 | Elective

Total




MORE
MESTE R
Revised Curriculum
Course DESCRIPTIVE TITLE Sem. Prerequisite
No. ) Hrs. 9
Biol.111, BroL 112

Biol. 203 Microbiology 4 (3-3) | o i 102
Chem. 201| Organic Chemistry 4 (3-3) | Chem. 102
Chem. 204| Quantitative Analysis 4 (3-3) | Chem. 102
‘ 192
Engl. 291 English for Science Student III 3 (3-1) | 5B
Elective 6

Total | 21
EMESTER
Chem. 103| Scientific Technique 2 (2—0) None
Chem. 202| Organic Chemistry 4 (3-3) | Chem. 201
Engl. 292] English for Science Student IV 3 (3-—1) Engl. 291
Math. 206 Elementary Statistics 3 (3—0) Math. 102
Elective . - 6

Total | 18
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L.
Anti—Microbial Susceptibility Patterns of
Haemophilus influenzae from Patients in
Nakorn Chiang Mai Hospitol*
Supatra Peerakome, B.Sc. (Med. Tech.)**
Kampol Panas-ampol, M.D.**
Absiract

Nineteea strains of Hacmophilus influcnzae were isoigtql from 75 patients at

Nakorn Chiang Mai Hospital. The ideatification was baszd on morphology, staining
proporiy,. colonial characteristics, satellitc phenomcnon and the reqﬁiremznt of both X aad
V factors. The susceptibilities to ampicillin, tet‘re{'c,yclirvxé; éh{cramphenico], streptomycin
and sulfadiazine were determined by "ﬁéir;g a plate dilution method and the multipoint
incculator. Reidings of the m‘inir’rfml inhibitory concentration ( M.I.C.) were made after
24 hour incubation at which time there wes complcte growth of the organisms on
the control plate.  The results were compared with the known average blood level
concentrations in people and classified as sensitive, intermediate or res'stant on  this
basic. We found . that all  strains hazd the same. éusceptibi]ity pattern. They were
sensitive to..ampicillin, tetracycline and chloramphenicol but resistant to streptomycin
- and sulfadiazinc.  The comparison,lg;f undiluted incculum end 0.1 dilution were ircluded
in.this study. Most of strains showed the same result with a maximum difference of

one two- fold dilution.

[ntroduction

<

Haemophilus influenzae plays an mia, obstructive epiglottitis, pneumenia(1),

. . . . . severe conjunctivitis, arthrit’s, laryngitis,
mmportant etiological role in becterial . N "

) . endocarditis (2), sinusitis, laryngotracheitis
meningitis, especially in children under 2 (3), relapsing illness, otitis media, pneu-

vears old. It sometimes produces septice- monitis or chronic lung disease (1). It is

* The Term Paper for the Degree B.Sc. (Med. Tech.). The School of Medic'l Techno-
logy, Faculty of Medicine, Chiang Mai Universitz, Chiang Mai 1970
bt Departmenf of Microbilogy, Faculty of Medicine, Cfﬁzng Mai Universif)*, C-hiang Mai
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often implicated as a “secondary invader”
and more than hz2lf the meningit’s p-tients
have upper respiratory tract infection

before contracting meningitis.

Marphology (3, 4,5,6)

In 1892-1893 (5), Pfeiffer first iso-
lated the organism from the nezsopharynx
of epidemic influenza patients, mistakenly
believing it to be the cause of the influenza.
It is 2 small gram negative zerobic bacillus,
0.5 micron in length ond 0.2-0.3 micron
in diameter, non-motile. It is pleomophic,
and may app>ar as coccoid bacilli, short
chains, long rods, or large spherical bodies.
Morphology depends on age and media.
After 6-8 hcurs, cultures on enriched
media appear as coccobacilli, but after
Jonger incubstion zppear as long pleomor-
phic rods. In exudates and in 6-18 hours
cultures on enriched media, capsules are
fresent. However these autolyse in auto-
lytic enzyme and disappsar in older c‘ul-
tures. On Levinthal agar after 24 hours
incubation, it appz:rs as a small, round,
convex colony with strong irridescence.
The irridescer.ce is due to the presence of
capsules. On chccolate agar, after 36-+8
hours it appears as large colony, 1 m.m.
in diameter. On blpod agar, it grows
poorly or not at all and preduces no he-
molysis. Howcver it will produce a large

colopy, on blood agar if growing in the
- vicinity of Staphylococcus, Neisseria, or

Pneumococci colonies.  These organisms

Vo'. 4 No. 2

preduce a growth factor required by H.

influenzae.  This phenomeron is called

3

“Catellitism’ or *“‘Satellite phenomenon”.

Growth Character'st'es (7, 8)

H. influenzae requires media enriched
with ¥ - factor, a heats - table substance
called hemin, extracted from bloed, and
V-factor, a heat-labile substance DPN or
TPN.  V factor may be extracted from
vegetables, yeasts, whole blood, and is
prcduced by certain bacteria.  Identifica-
tion of the species is generally based on
requirement for the growth factors X and

V and reaction with spacific antisera.

Transformation (3),

H. influenzae extracted DNA can
transfer type sp:cificity, such as antibiotic
resistance to other celis.

Antigenic Structure-

H. influenzae’s capsule, which is
important in virulence, posscsses polysac-
charide antigens. Bas:d on these antigens,
6 serological types, a,b,c,d, e, f are rxcog-
nized. In capsular swelling (quellung)
and carbohydrate precipitin tests, cross-
reactions w.th pnieumococci occasionally
occur. Most man‘ngitis casss are caused
by type b (5).

Diagnostic Laboratory Tests
Specimens

Specimens may include nasopharyn-
geal swabs, pus, blood, C.S.F. (3), throat
swabs, exudate frem eye and ear (1), 61‘0-

pharyngeal exudate (9), tracheal espirates,
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‘lung aspirates, and exudate from wounds
‘(10). In mesingitis cases, organisms can
be isolated from C.S.F., throat swabs and

in 75% of cases, from the bloed.

Direct Identification

The specimen is examined by gram.
stain and cultured: on appropriate media.
‘Tt has been recorded that from C.S:.F.
from H. influenzae meningitis cases, the
organism wzs found in 88.4% of specimens
by gram stain, but only 78.3% of the sub-

sequent cultures were positive (11).  If

“large amounts of orgarisms are found in.

“the specimen, gram stain, direct typing by
capsuler swelling on C.&:F. (3) -can be
.done.  Precipitin tests' may be dome for
- detection of organisms in C.S8.F.; 2 positive

result indicates high concentration of spe-

~cific H. influenzae type b potysaccharides(3).

Celective medi for detection of H..

“influenzae may be prepared by adding
antibiotics -such as bacitracin or penicillin
‘to culture medium. The media mest
-often used in the laberatery is chccolate
-agar enriched with hemin and supplement
B (yeast extrzct); but problems arise
because gamma streptccceei, ernterococci,
~diptheriods, and neisseria may give similar
colcny patterns, irridescence is hard to
see, and supplement B is ezsily destroyed
by heat.
H. influenzae grows excellently on
_-media enriched with red biood cells which

have been hemolyzed by heat, such as

67

Levinthal’s medium, or hemolyzed by
peptic digestion, such as Fildes’s miedium.
Both media are transparent, so irridescetice
of Haemophilus species can be seén. Hot-
ever these are difficult to prepare.

A new method of isolation is that
of placing a saponin-soaked disc ofi the
surface of sheep blood agar. The saparin
hemolyzes red blood cells, and’ splits dut-
di-phosphopyridine nue¢leotide. ~ This has
the same properties as DLevinthal’s: and
Fildes’s medium, with the advantage of
showing hemolysis of the otheér hemolytic
pathogens (12).

Immunity

Active immunization can not induce
immunity in man. A newborn baby’s’
immunity disappears during the first 6"
weeks, after which immunity ihcreises
unti| 3-4 years old when bactéricidal acti-
vity against virulent strains of H. influ-
enzae occurs.  Fothergill and Wright 6y

found that animals could be immunized.

Treatment

In the past, H. influenzae type b
rabbit antiserum had a moderate effect in
decreasing the percentage «of fatality in
patients (to 90 % of fatality rate for un-
treated patients ). (3,5, 6)

Detection of antibedy may be done
by using H. influenzae type b’s capsule' as
a skin testing agent, with intradermal
injection. If the test is positive, after

30 minutes erythema with pseudopodia cc-
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cures (6). .Now, type-specific rabbit anti-
serum_is not use in treatment, because it
can cause serum-sickness. Antibiotics
* and sulfadiazine are preferred. The present
study investigated - the current antibiotic
susceptibilities of local H. influenzae strains
to those antibiotics most frequently used

in treatment.

Material and Method
I Bacterial Strains

H. influenzae was isolated from
throat swabs of 75 patients at Nakorn
Chiang Mai Hospital during the period
from November 13, 1969 to January 13,
1970. '

Isolation for pure culture

Media

- Chocolate agar ‘
G.C. ‘agar base was used Autoclaved

at 15 lbs/in.2 for 15 minutes, it was then

‘p[aced in an 80°C. waterbath. By aseptic

technique 10 % sterile blood was added

and the mixture left at 80°C for 10 minutes

The temperature was then lowered to about

45°C, and 1% supplement B added.

- Blood agar

Blood agar base was autoclaved at
15 Ibs/in. 2 for 15 minutes,A cooled it unﬁi
the temperature was 48 - 50 °C, and> 10%
sterile blood was added.

Specimens were inoculsted on lcho
colate agar platcs Isolat1on was based on

* colonial characterzstncs Suspected - colomes

were plcked and inoculated on blood agar

Vol. 4 No. 2
plates. A staphylococcus epidermidis, s a
source of V factor, was streaked through.

the ineculum, and after 24 hours incuba- -

tion, plates were checked for the “Satel-

lite phenomenon”.

check for the’

A gram stain was
made to typical gram--
negative coccobacilli
bacilli.

H. influenzae is different from other

or gram - negative

in its requirement- of both X and-
Media used to iden.

species
V factor ( 3,4,5,6).
tify the Haemophilus species were : auto.
claved chocolate agar (containing only X
factor but no V factor), and trypticase-
soy agar (containing neither X nor V
factor ). If satellite phenomenon occured-
around a streak of Staphylococcus epider-
midis only on the autoclaved chocolate
agar, identification of the species of H..
influenzae was confirmed.
1 Antibiotics

The antibiotics used in this study were:

Tetracycline hydrcchloride

Chloramphenicol

Streptomycin sulfate

Ampicillin sodium

Sulfadiszine sodium

Stock Solution ef Antibiotic§ (24)
Antibiotic powder was dissolved in
sferile distilled water, and lt}‘1e concentra-
tion of tetracycline, chloramphenico! and
streptomycm BdJUSth to equal 1,000 meg/
ml amp1c1llm to equai 500 mcg/ml, “and.

sulfadiazine to equal 1,000 mg %.
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Stock solutions were stored in 10 ml
aliquot portions, frozen at - 70°C. Aliquots

were discarded after a single use.

Working Solution of Antibiotics
Sensitivity testing was done by using

a plste diluticn raethed. The steck solu.

tions of antibiotics were used as working

solutions.

Plate Dilution Method

Media

- Musiler - Hinton chocolate ager
Mueller-Hinton zgar was used as a

bise. By aseptic technique 10 % sterile

blood wis added at 80°C, znd after 10

minutes ths mixturs wis cooled to 45-50

C ¢nd the soluticn cf :ntibiotic or sulfa.

dizine added. Plates werz poured.

- Levinthal’s broth (1, 22, 23)
Muelfcr-Hinton broth was used as
a base. By =septic tichniqus 10 % sterile
- blood was zdded at 80°C.  After 10 mi.
nut s, the mixture was filtered, the sglper.
nitint portion collected and finally 1%

supplement B added.

Scrial dilution of antibiotics for plate
dilution method aad preparation of plates.

Serial dilution of aatibiot’cs for plate
dilution method was biszd on the distri.
bution and concentration of antibiotics in
b'ood and C.G.¥., 2nd dose of antibiotic

generally administored.

Highest concentrations used of tetracy-

. cline, chloramphenicol, streptomycin were

190 meg/ml; for ampicilin aad sulfadiazine

69

they were 25 meg/ml ond 100 mg% recs-
pectively.

As shown in Fig. I, stock solutions
of antibiotic were diluted from a Ist to
11th screw cap tube, to obtiain two-fold
Each tube had a concentration
18 ml

melted Mueller-Hinton checolate agar(45 C)

dilutions.

ten times the final concentration.

was added to ezch tube, the tubes mixed
well, cnd plat:s poured and allowed to
harden.  This antibiotic media was kept
no longer than 2 weeks in the rifrigerator
and dried 15 minutes in the incubator
before use.  The final conceatrations of
plates were 100, 50, 25, 12.5, 6.25, 3.125
1.56. 0.78, 0.39, 0.19, 0.09 mcg/ml; the

12th plate serving =s a control.

Inoculum
A 24 hours. Levinthal’s broth un-
diluted culture and 0.1 dilution culture

were used in this study.

‘Inoculat’xon

Inocula Replication Apparstus was
used.

1. The t:ffon plastic seed plate which
contzins 36 inocu'um reservoirs was
sterilized with 70 % a'cohol for 30 mi-
nutes and dried in an (incub:.tor.

An aluminum head containing 36
inoculating rods, was autoclaved and dried
in 2 hot oir oven.

2. By aseptic technique, 0.5 ml of ino-
culum for each strain was pipstted
imto a plastic secd plate reservior.

Inoculating rods were then lowered
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into the wells.
3. A piston was then pressed in order to

place the inoculating reds on the sur-

face of the media.

4, Lids were replaced, and incculated
plates were allowed to dry at room
temperature, then inverted and incu-
bated at 37°c in a candle jar for 24

houts.

Results

After 2. hours incubation, rezdings
of the mininnal inhiBitory concentration
were made.  An agar plete withcut anti.
biotics was used as a positive growth
control. The obtainable concentration of
antibictics in blocd {24) were compared
with M.I.C. and the results are represented

in Table II.
All strains tested had the same
They were sensi.

equaled 0.09,

susceptibility pattern.
tive to ampicillin { M.L.C.

1.56 mcg/ml), tetracycline (M.I.C. equaled

0.39 - 1.56 mcgiml} and chloramphenicol
({ M.I.C. equa'ed 0.78-3.125 mcg/ml). Ail
were resistant to streptomycin ( M.I.C.
equaled 6.25-50 mcgiml) and sulfadiazine
( M.L.C. equaled 25-100 mg%). Thus in
this study, 100% of H. influenzze were
scnsitiva to ampicillin, tctracycline and
chloramphenicol but resistant to sulfadia-
zine. With streptomycin, 76% of the strains

were in the intermediate range. ( table i)

Fig. Il  represent the percentage
of total isolates for ezch M.I.C.  The

compsrison of vndiluted incculum and 0.1

have been studied by others.
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dilution, most strains gave the same result,
with 2 maximum diffcrence of a two-fold

dilution.

. Discussion and Conclusion

Investigation of a susceptibifity pat.
tern is bzsed on the comparison of M.I.C.
to obtainable blood level of the antibiotic.
If MLI.C. is lower than obtainable blood
level, this indicates that organism are s=n-
sitive to ¢ntibiotics; on the other hand, if
M.I.C. is higher than obtainable blood
level, it indicates that organism are resis-
tant to the antibiotic tested.

According .to several investigators,
lower than
blood level (21, 28, 29, 30, 31, 32, 33).
Cemparison of M.I.C. to blood level and

C.5.F. level of antibiotic is

C.S.F. level should be considered in treat-
ment. For therapeutic purposes, increas.
ing the dosage of antibiotic is. required to
adjust C.S.F. level to equal M.I.C.
Sensitivity patterns of H. influenzze
Hans A.
Hirsch and Maxwell Finland (10) recorded
the results of a study from the Bacteriolo-
gical Laboratory of the Boston City Hos-
pitsl in 1949, 1954, 1959. By the plate
dilution method, H. inflluenzae tested
were sensitive to tstracycline, chloramphe-
nicol and streptomycin. Reports from
Bristol Laboratory indicated that plate
dilution metheds, tube dilution methods,
and disc metheds gave the same results;

H. influenzae tested were all scnsitive to
ampicillin.
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In meost studies, scositivity patterns

‘were the szme as thecse we obtained for
ampicillin, tetracycline and chlerampheni-
 .col. However there were differences in
streptomycin and sulfadizzine results. l
lexander (6, 40), Mac Pherson (41)

and Pittman (42) hzve stated thzt H. influ-
_-enzac may become resistant to some anti-
biotics and sulfadiazine because of muta-
tion. When mutation occured, mecha-
‘nisms (3) were: prevention of antibiotic
diffusion into cells, a change in metabolic
path ways forming a new enzyme which
inhibited the. sction of the antibictic, a
.chznge in ribesomal protein structure
which produced the new antibiotic resis-

tant enzymes.
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F Ampicillin Tetracycline |Chlorampheni-! Streptomycin {Sulfadiazine
No.
mcg/ml. mcg/ml. col mcg/ml. mcg/ml. mg %
1 0.39 0.78 1.56 12.5 25.0
2 0.39 0.39 0.78 25.0 ‘50.0
3 0.19 0.78 0.78 6.25 50.0
‘4 0.19 1.56 1.56 12.5 50.0
5 0.09 0.78‘ 3.125 6.25
6 0.39 0.39 0.78 12.5 50.0
7 0.09 3.125 25.0
3 0.39 0.78 1.56 12.5 50.0
9 0.39 0.78 1.56 12.5 25.0
10 0.19 1.56 3.125 25.0
11 0.39 0.39 0.78 12.5 25.0
12 0.39 0.39 0.78 25.0 50.0
13 0.39 1.56 0.78 25.0 100
14 1.56 0.78 0.78 50.0 50
15 1.56 0.78 0.78 50.0 50
16 1.56 0.39 0.78 6.25 50
17 1.56 0.39 0.78 6.25 50
.18 1.56 0.39 0.78 6.25 100
19 1.56 0.78 0.78 6.25 100

Table I Minimal inhibitory concentration of 19 strains of H. influcnzac to 4 anti-

biotics and sulfadiazine

Antibiotics Sensitive Intermediate Resistant Total
Ampicillin 19 19
Tetracycline 18 18
Chloramphenicol 19 19
Streptomycin 15 4 19
Sulfadiazine 16 16

‘Table II The sensitivity test of ‘19 strains of H. influenzae to 4 antibiotics and

sulfadiazine.
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Glutathione Preparation

GLUTIDE

GLUTIDE contains a naturally occurring form of glutathione (reduced)
being totally synthesized by Tanabe’s new technical process.

Glutathione was first discovered from yeast by Hopkins in 1921,
later found to be widely distributed in animal and plant cells. It is a
biological tripeptide composed of L-glutamic acid, L-cysteine and glycine,
having sulfhydryl group -SH. Glutathione is also present in our living
cells, especially noticeable in liver, spleen, adrenal and erythrocyte.

Clinical studies have been done in internal, surgical, obstetrical,
pediatric, radiological and dermatological fields indicating its excellent
therapeutic effects.

DESCRIPTION
Generic name: reduced Glutathione
Chemical name: r—L—-Glutamyl--L—cysteinyl—glycine

Chemical structure :
HzN—CIHfCHz—CHz—CO—NHfCH—CO—NH—CHz—COOH

|
COOH CH»

|
SH
(C10H17N3068: 307.33)

BIOLOGICAL AND PHARMACOLOGICAL ACTIONS

1. GLUTIDE promotes oxidation-reduction system of body and
participates in production of energy.

2. GLUTIDE activates both inactive sulfhydryl enzymes and ferrous
enzymes sO that metabolism is stimulated well.

3. GLUTIDE acts as a coenzyme especially for glyceraldehyde-3-
phosphate dehydrogenase in glycolysis.

4. GLUTIDE activates enzymes which participate in glucuronide-,
glycine- and mercapturate-cojugation and rhodanation so as to
accelerate the detoxicating function of body.

5. GLUTIDE improves unbalance of acetylcholine<cholinesterase
equilibrium so that one of the allergic conditions is well controled.

6. GLUTIDE antagonizes the formation of ethionine- or ethionamide-
induced fatty liver.

Manufacturing Chemists

(]
ogo TANABE SEIYAKU CO., LTD.

21 Dosho-machi 3-chome, Higashi-ku
OSAKA, JAPAN



Inolin

A New and Potent Bronchodilator

» Powerful bronchodilating action

» Rapid relief of symptoms from bronchial
asthma or obstructive pulmonary diseases

+ Wide margin of safety

+ Cardiovascular side-effects are rarely
encountered

« No influence on the central nervous system

A New Hemosl;atic
Adona (AC-17)

Carbazochrome sodium sulfonate

ADONA(AC-17)is a new water-soluble carbazo-
chrome derivative exerting powerful hemostatic and
capillary reinforcing action which can safely be
administered in massive doses over long periods.
Tablet Injaction

Sohamin G

with infusion sets

Pure L-form essential amino acids

L-Lysine HOI Protein supplement in
L-Threonine
L-Methionine

L-Tryptophan SUFQICE_!I operation, hypoproteinemia,
L-Leucine gastrointestinal disorders,

L-Isoleucine ‘s . .
L-Phenylalanine malnutrition, liver dysfuctions, etc.
L-Valine .

L-Arginine HCl
L-Histdine HCI
gloy:;;?:)l (o) Manufacturing Chemists

l+l-) TANABE SEIYAKU CO., LTD.
(¢ )V Dosho-machi, Osaka, Japan
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A PRELIMINARY STUDIES ON CERCARIA
OF
OPISTHORCHIS Spp. IN CHIANG MAI PROVINCE
Saam Thirachantra, B.Sc. (Med. Tech.) *

C. Khamboonruang,

Abstract
A prsliminary studies on cercaria of Opistherchis spp. in Chiang Mai,
Thailand is presented. The cercarize were observed in two species of
Bithynia, the B. funiculata and the B. siameusis.  The incidence was
about 0.17 per cent in beth particalar hosts. The detailed morpholegy
of cercariae were also studied.  The size of c:rgariae in the #uthor’s
findings was larger- than corcarize found in the Northeastern part
of Thailand reperted by seme authers. The differences in size of both

groups of cercariae might be due to the methed of fixation and pre-
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M.D., M. Sc., Ph.D. **

servation.
metacercarine were aiso stressad.

were included.

Introduction

Opisthorchiasis is quite a major heaith
problem in the tropical countries. The
personal hygiene, sanitation, and habits of
food preparation in the majority of cases
are involved in the epidemiology of the
disezse.  In Thailand, opisthorchiasis is
urged to be solved. Two cases of liver
fluke were first reported in Chiang Mai,
Thailand in 1916 by Kerr (1). The adult
flukes obtained from the autopsy materials

of two prisoners were identified as Opis

The different ~duration of growth and development of

The species of molluscs identified

thorchis viverrini (2) by Leiper. Prommas
(1927) (3) also reported a case of Opisthor-
Sadun (4) in 1951-1952

presented the incidence of livgr fluke in-

chis fclineus.

festation in students in eighteen provinces
of Thailand.
eggs were found in 46 out of 1219 in

Northern, 148 out of 504 in Northeastern,

By stool examination, the

and 0 out of 2970 in Central and Southern
parts. In 1957, Vajrasthira and Harina-

suta (5) also reported that the incidence of

* Faculty of Tropical Medicine, Mahidol University

** Department of Parasitology, Faculty of Medicine, Chiang Mai University
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liver fluke in Thai populaticn in seventy-
one provinces were about 29.8 per cent,
10.3 per cent, 0.3 per cent snd 0 per cent
Northern, Central

in the Northeastern,

and Southern parts, respectively. In
1964 - 1965 (6), investigators, TFaculty of
Medicine, Mahidol

collected the adult flukes

Tropical University
from the livers
of cases died of hepatic carcinema, hepatic
cirrhosis, and hepatitis in the Udern Pro-
vincial Hospit-1." The detailed merpholegic
studies were made and concluded that alj
worms were classified as O. viverrini which

was first ps.rtial‘l-y studied by Poirier(1386)

(8). FErhardt (1935) (9) reported thst the

motphologic characteristics of O. viverrini
differed frem Q. tenunicellis found in the
livers of sea mammals. So his findings
were different from the ideas of Price
(1932) (10), Voge! (1932) (11). Faust (1949)
(12) and Dawes (1946) (13). Ejsmoent(1937)
(14) explained that the se2 mammals in-
gested the fishes of cyprinoid family ;)f
which were habcured the metacercariae of
Opistherchis spp. He concluded thst the
O. tenuicollis and O. felineus might be
subspecies but Watson (1960) (15) thought
that theg‘/ were the same. He also believed
that the O. tenuicollis, O. felineus and
O. viverrini were similar,

Tto et. al. (1962) (16) studied the
morphology of cercariac of Opistherchis
spp in Thailand and found that they be-
longed to parapleurolocercous cercaria and

the cercarise of O. viverrini and Clonor-

~than the ventral sucker,

Vol. 4 No. 2

chis sinensis have almost the same charsc-
teristics-- 1. numerous small body spines,
2. seven pairs of sensory hairs located on
the bedy surface, 3. oral sucker larger
4. pharynx
located between the eyespots, 5. seven
pairs of penetrating glands observed at the
6. excretory granules

the fin-fold

center of the body,
fourd cver the tail, and 7.

Jonger than the body length.

Pariyznond (1965-1966) (7) also stu-
died the morphology of cercariae of Opis-
thorchis spp. in-Thailand and noted that
the important characteristics were fall into
pleurocercous group--- 1. numerous small
spines over the body surface, 2. one pair
cf eycspots located on the lateral surface
between the oral sucker and pharynx,
3. ten pairs of scpsory hairs along the
lateral surface, 4. oval-shaped oral sucker,
5. five pairs of the penetrating glands
centrally located, and 6. projected thin
Wykoff
et. al. (1965) (7) had also studied the cer-
spp.

in Udorn and reported that these cercariae

membrancus fin from the tail,
carial mcrphology of Opistherchis

belonged to pleurocercous group. He also
expressed that the non-movable organisms

showed the smcking pipe-shaped structure.

O. viverrini cercariae féund by Pa-
riyanond (1966) (17) were 490-565 microns
measuring from the anterior end to the
tail end, and average 154 micrens in length

and 61 -96 microns of the body width.
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“The cercariae obtained from B. goniom-
phalus in Udorn were measured 138.8 -
158.5 microns body length, 68.9-103.3

microns bedy width, and 183.7-234.2 mi-

crons tail length, as reported in the An-

nual Report, Faculty of Tropical Medicine,
Mahidol University n 1963-1964 (18).
The life cycle of O. viverrini was
reported by Dangsawang and Tansuratana
{1961) (19) and Taculty of Tropical Medi-
-cine, Mahidol University in 1964-1965 (6)
that the aduit flukes in the livers of man
or animals laid the eggs in the biliary
tract and passed through the gastrointes-
tinal canal and finally evacuated in human
or animal stools. Then the molluscs of
Pithynia spp. of which were the first in-
termediate hcsts ingested the Opisthorchis
eggs suspended in water.  The molluscs
which were the first intermediate hosts of
O. viverrini in Thailand, were B. goniom-
phalus, B. (Digoniostoma) funiculata and
B. lacvis identified in Udorn, Chiang Mai
The hatched

miracidia developed and transfermed to be

and Bangkok, respectively.

sporocysts, redia and cercariae in the hests,
respectively.  The cercariae left the mol-
luscs and wandered in the water until
they found the appropriste second inter-
mediate host, fresh water fishes; they
penetrate through the scales and from
the metacercariae in the flesh of fishes.
When human or animals ingested the raw
infected fishes, the encysted metacercariae

‘were excysted and developed to be the
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immature flukes in the iIntestinal tract.
They migrated through ampulla of Vator
and developed to be the adult worms in
the liver, finally.

In the present work, attempts have
been made to study the life cycle of Opis-
thorchis in Chiang Mai.  Emphasis will
be made on the identification of Opis-
thorchis cercariae in molluscs, Bithynia
spp., and its incidence in the intermediate
hosts, The detailed comparative morpho-
logical characteristics of cercariae will be
included. The purpcse of this study is
hoping to gain bettcr knowledges of this
particular organism for teaching in medicine
and for better health of people all over
the world especially the Thais.

Materials and Methods :
1) Places of Collecticn of Molluscs :

Yasamooth (1¢68) (21) and Na Bang-
xang (1969) (22) reported a high incidence
of opisthorchiasis in Amphor Sarapee so
the Bithynia spp. were mestly collected
from this region and other adjacent areas
namely Amphor Sansai, Sankampang, Dol
Saket snd Hang Dong, Chiang Mai. It
was worthwhile to note that all molluscs
collected were mcstly from the goof-printed
areas and likely less from the ponds,
streams and irrigating channels.

2) Methods of Collection of Molluscs :

Manual and sieve-collecting methods -
were introduced. The molluscs of Bithy-

nia spp. were chosen and transferred into

plestic bags for carrying to the laboratory.



3) Cleaning of the Molluscs :

The collected molluscs were put
into the sieve and shaken in fresh and
clean water. Then the supernatant was
discarded. This procedure was done until
the last washing showed clear water indi.
cated that the molluscs were satisfactorily
cleansed. If the last washing still showed
cloudy water, the cleaning had to be con-
tinued. The washed molluscs were ready
for study.

4) Indentification of Molluscs :

As mentioned before, there were so
many species of molluscs in Bithyniidae
thus the exact species of Bithynia have to
be made. About 5-10 molluscs were dry
by leaving them on the filter or blotting
papers for one to two hours at room tem-
perature and transferred into plastic vials
and sent for identification at the SEATO
Medical Research Laboratory.

5) Method of Examination of Cercariae:
About ten clean molluscs were
transferred into each clear plastic cup of
2.5 cm. in diameter containing 3/4 full
fresh water.  Each of them was covered
with one glass plate and stood for four to
six hours. It might! be mentioned that
the author used rain water in order to
avoid chemical contaminants. The cup
containing 10 molluscs was examined un-
der a dissecting microscope.  If the cer-

cariae which had their morphology similar

Vol. 4 No. 2

to the cercariae of Opisthorchis spp. were
observed, each of the molluscs in that
container was put into 2n individual cup
containing fresh water and again stood for
four to six hours.  Observation of cer-
cariae by dissecting microscope was again
performed in order to detect the exzct
mollusc that haboured the cercarize.

All cercarize obtained were divided
into three grcups. The first group was
kept for morphologic and locomotive stu-
dies. The second group was preserved in
60°C 5 per cent formalin for measuring
the size and the remaining ones were save
for infecting the Cyprinus carpio fishes***
in order to study the metacercariae later.
The molluses which exhibited no cerca-
rize in the previous procedure were reexa-
mined for shedded cercariae by crushing
method and looking for the sporocysts or
redia under a dissecting microscope.

6) Morphologic Studies of Cercariae :

The cercariae were transferred by
capillary pipettes on the microslides and
covered with microcoverglesses. The
studies were particularly stressed on the
location and numbers of the eyespots,
spines, sensory hairs, penétrating glands.

in the body and the presentation of fin-
fold on the tail.

The fermalin - preserved specimens
were transferred on the microslides by

capillary pipettes and covered with micro.

##%* Obtained from Kasctsart University
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coverglasses for measurement of the size
of cercariae as follows :

a. The whole body length which
was megsured from the tip of
the oral sucker tc the begining
of the tail.

b. The widest part of the body.

c. The length of the tail which
was measured from the posterior
body end to the tail ead.

d. The measurement of the widest
part of the rail.

e. Two cross measurements which
were made on the oral sucker
and cxpressed in length and
width thst paralleling to the axis
of body length and width, res-
pectively.

7) Method of Iufecting Fishes wilh
Cercariae :

Approximately fifty cercariae were
transferred into a 50 ml-beaker containing
about 1/3 full volume of fresh water.
A Cyprinus carpio fish was put into the
beaker and stood for five to six hours
and then the infected fishes were trans-

ferred to an aquarium.

8) Examination of Metacercariae :

After one month of cxposure the
infected fishes were sacrified. Pectoral
fins, ventral fin, dorsal fin, scales and
flesh were separately dissected. Each
specimen was crushed and examined for

metacercariae under the dissecting micro-
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scope. If the metacercarize were dis-
covered, they were transferred by a small
dissecting nexdle into a small s'ender dish
containing 0.85 per ceat normal saline {or
further morphologic studics.
7) Morphologic Studies of Metac\er—
eariae : ‘
The metacercarize kept in 0.85 per
cent normal saline were transferred to the
microslides by capillary pipettes and
covered with microcoverglasses. The
shape of the cysts, cystwall, oral and
ventral suckers, movement of metacerca-
riae, excretory bladder and excretory cor-

puscles were carefully studied.

Results : ,

The identification of 13,332 mol-
luscs of Bithyniidae obtained from eight
areas in Chiang Mai (Table 1) was recog-
nized in five species as follows :

a. Bithynia funiculata

b. Bithynia siamensis

c. Bithynia (Grabbia) wykoffi

d. Hydrobioidea siamcnsis

e. Hydrobioidea nassa

It may be interesting to note that
the natural habitats of the above five
species of Bithyniidae were different. The
B. funiculata, B. siamensis and B. wykoffi
habituzted in the goof-printed and muddy
areas but none in the sandy places. The
remainings were found in the streams by
crawling on the water plants.

The studies of cercarize in five



species of Bithyniidae were found to be:

a. Cercariae which are compatible
to cercariac of Opistherchis spp.

b. Cercariae belonging to Amwphis-
fome spp-

c. Cercarige belonging to Xiphidio-
cercaria

The cercarize of Opisthoerchis spp.
were shedded from B. funiculata and B.
siamensis collected from Amphor Sankam-
pang and Serapee. The cercarize mentioned
above were observed in 16 out cof 5,537
B. funiculata obtained from Amphor Sara-
pee, therefore the incidence was 0.3 per
cent. The cercarlae were =zlso cbserved
from 1 out of 4,015 B. siamensis. Unfor-
tunately, this mollusc was dead before
detailed studies of more cercarice were
performed. dowever, many B. siamensis
werc again collected but failed to shed
The general

any cercariae ( Table I1).

appearance of the cercariae cbtained from

B. funiculata and B. siamensis are identi-+

cal to cercariac ¢f Opisthorchis spp. It
was plearocerccus corceriac which had one
pair of eyespots located between the oral
sucker and pharynx, fin-fold tail, smoking
pipe-shaped at non-motile stage, clesr oral
sucker and ventral sucker is larger than
the oral one. The formalin-fixed cercarize
measured about 150-222 microns ( average
192.2 microns) in body length, 60-96 mi-
crons (average 77.8 microns) in body width,
336-456 micrens (average 402.5 microns )

of "tail length, 24-48 microns (average 34.4
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microns) of tail width, and 28.2 X 329
microns cf oral sucker size (Table III).
‘The metacercariae were observed
under the scales of 20 fishes after exposure
to cercariae for seven days and they seemed
to be immature because the eyespots and
cystwall were easily destroyed under the
weight pressure of coverslip. Examination
of each four fishes after thirty-day and
fourty-two-day ¢f cercarial exposure re-
vealed the metaccrcarize in the flesh of
which were still immature showing eye-
Therc

spots and rather thick cyswall

were only two metzcercariae in each fish.

Discussion :

The cercariae of Opisthorchis spp.
shedded from Rithynia spp. in Chiang Mai
province and the cercariac reported by
Wykoff et. al. (1965) (7), Ito ct. al. (1962)
(16), Pariyanond (1966) (17) and Annaul
Report of Faculty of Tropical Medicine,
Mahidol University (1963-1964) (18) were
similar, However, the size of these orga-
n'sms in this study was larger tn compa-
rison with the studies of the above authors.
Regarding the size, the suthor would like
to comment some factors involved. YTirst,
the concentration of forma]inl and its
temperature may play an important role
in the process cf fixation. Wyl(Voffiet. al.
(1965) (17) did not specify the concentra-
tion of formalin and its temperature
during tbe fixing state. Second, cercarial

identifications from the study of Wykoff
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and his coworkers were from the B. go-
nio:mphalus in contrast to the author’s
which were from the B. feniculata. How-
ever, the size of cercarize presented by
Wykoff et. al. (1965) (7) were the same
as Parivanond’s (1965-1966) (17) findings.
With the exception of zrea of investiga-
tion, the morphology of cercariac and the
first intermediate hosts in this study and
in the study of Ito and his associates
(1962) (16} were alike.

The morphologic charactoristics of
cercariae reported by the authors and An-
nnal Report of Faculty of Tropical Medi-
cine, Mahidol University (1963-1964) (13)
were almost the same, except the size as
previously mentioned. At this moment,
the author thinks that the pumbers of
motluscs collected in this study were
rather smzll in comparison with the studies
of 87,770 and 771,97¢ molluscs in the
Northeastern in the year 1962-1903(20) and
1963-1964 (18) respsctively as reported
from the Faculty of Tropicai Medicine,
Mahidol University. This cvidence might
be the cause of the difference in cercerial
size in these two reports, therefor: further
investigation m2y be nesded in order to
get more evidences that will support and
confirm these cercariae to be exactly be-

longed to Opisthorchis spp.

The incidcnee of the cerearial in-
fected molluses in Udorn province studicd

by the Facalty of Tropical Medicine,
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Mahidol University in the vear 1962 -
1963 (20) and 1964 - 1265 (18) was 0.6
per cent and 0.05 per ceat, respectively.
In comparison with this stady, the inci-
dercc was 0.3 psr cent ( Table XI) that
was considorably high and very much in-
terssted.  Besides, in Chiang Mai, the
irrigation planning for thc agricultural
divelopement is in th> process thus the
problems in epideniology of liver fluke
infestation will be no doubt occurrcd,
bocauss the spraading of the molluses
which arc the interncdiate hosts would
be mor: énsier, The accidental cases of
opisthorchiasis wmay be increased, we may -
say.

It is intercsting that the cerczrize
shedded from B. siamensis were morpho-
Jogically similar to the cercarize of Opis.
thorchis spp. of which Tto ct. al. (1962)
(16), Pariyanond (1665) (17) and Wykoff
et. al. (1963) (7) reported. Unfortunately,
this molluse was dead before the detailed
study was made. As far as the literatures
concerned, there was no report on B. sia-
mensis 25 the intermediate hosts of Opis-
thorchis spp.

The devclopmené of the metacer-
cirize in tha fishes in this study was 42

days in hosts as compare to 21-35 days

“as presented by the Faculty of Tropical

Medicine, Mahidol University (1963-1964)
(18).  The reason may be that the cer-

carize obtained were from the different



84

species  of the intermediate hosts. The
cercarize in this study were shedded from
B. funiculata whereas from the report of
the Faculty of Trepical Medicine, Mahido]
University collected the cercartae from B.
goniomphalus. So the duration of growth
and development ¢f metacercarice in the

fishes mzy be different.

Conclusion :

The studies and investigaticns of
cercariae of Op'sthorch’s spp. in Chiang
Mai provirce were shown that the B. fu-
niculata snd B. siamensis were considered
to be the first intermediate hcests. The
incidence of cercarize shedding from B.
funicnlata and B. siamensis was 0.3 ond
0.02 per cent, respectiveiy, or 0:17 per
cent in both species.  The size of cerca-
rize in this study was larger than the

others as presented in previcus studies.

The frctors involving the s'ze of these

cercariaz and duration of growth and de-
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velopment of metacercarize in the fishes
were discussed.  The findings in this
study are considerably important in teach-
ing medicine and epidemiological aspects
also. Finally, the more scientific infor.
matiens on B. siameasis which habours
the ccrearize of Opisthorchis spp. will be

explored.
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Table

Numbers and species of 13,532 molluses found in eight different regions
in Chiang Mai, Thailard

Region Species Numbers
Section 2, Tambol Chompou, Amphor | B. funiculata 135
Sarapee Hydrobioidea nassa 383 '
Section 3, Tambol Sansai, Amphor B. funiculata 494
Sarapee Hydrobioidea mnassa 446
Section 10, Tambol Sansai Amphor B. funiculata 5,043
Sarapee Hydrobioidea nassa 265
Ban Mae Gad, Amphor Sansai Bithynia and/or 382
| Hydrobioidea -
Taimbol Mae Pcng, Amhpor Bithynia and/or ) 856
Doi Saket Hydrobioidea
Tambol NongrBoa, Amphor Doi Saket| B. funiculata 146
Awmphor Hang Dong B. funiculata 220
Hydrobioidea nassa 366
Ban San Kowng, Amphor B. funiculata 281
Sankampang B. siamensis 4,015
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Table III Size of Cercariae of Opisthorchis spp. shedded from B. funiculata

1 Body A-microns_ { Tail (microns) Dimension of oral

o Length Width Length ' Width sucker (microns)
1 174 72 336 30 30%36
2 174 738 384 36 30%36
3 210 S4 408 36 30%36
4 180 65 432 36 3036
5 192 72 | 384 30 30%36
6 222 66 456 30 30%36
7 204 60 408 24 30%36
8 192 72 384 24 30%30
9 186 72 384 30 30%30
10 162 g4 408 30 3030
11 192 96 456 36 30%30
12 192 78 432 42 24%36
13 204 90 432 42 30%36
14 222 1 84 408 43 30%36
s 2000 1 90 432 | 42 3030
15 222 ﬂ 78 s08 | 36 30%30
17 216 84 432 36 50%36
13 204 78 432 30 24%30
19 222 73 408 34 24%30
20 198 84 432 42 30%30
21 186 78 432 30 30%36
22 19278 108 | 36 24%30
23 204 78 408 i 36 24%30
24 192 - 84 408 % 42 30%36
25 150 78 38436 24%30
26 216 % 84 432 1 42 24%30
27 206 | 78 508 . 30 30%36
198 | 84 208 36 30%36




Table III ( cont.) ‘

_ Body (micfons) i Tail (microns) Dimension of oral
No- Length | Width l Length Width sucker (microns)
29 204 % 78 408 | 30 ~30%30
30 180 72 336 ! 36 30%36
31 192 72 384 5 30 30%36
32 174 66 408 | 24 24330
33 150 } 78 336 i 30 24%36
34 204 2 78 432 42 30%36
35 222 % 78 405 % 36 24%30
36 198 | 84 132 1 42 30%30
37 156 % 72 408 j 30 24%30
38 216 84 432 ! 42 24%30
39 204 73 s08 30 30%36
40 150 % 72 336 30 24%30
41 186 | 73 4321 30 30%36
42 186 72 336 | 42 30%30
43 222 66 456 | 30 30%36
44 216 f 79 384 42 30%30
45 192 | 60 408 ; 24 30%36
46 180 T 90 . 432 E 42 30%36
47 b 174 ? 84 336 36 30%30
48 | 204 i 96 456 f 36 30%30
49| 198 4 408 36 30%36
50 150 f 78 384 f 36 24%30
51 186 5 78 432 f 30 ©30%36
s2 | 216 j 84 432 f 36 30%36
53 | 210 | 90 408 ; 42 30%30
54 1 222 F 72 384 36 30%36
ss | 210 f 84 336 ﬁ 24 24%36
s6 | 174 ? 84 384 - 36 24%30




Table IIL ( cont.)

Body (microns) |

Tail (microns)

Dimension of Oral

- Length ! Width Length || Width sucker (microns)

57 192 84 408 36 30%36

58 192 72 408 30 30%30

59 174 72 384 30 30%30

60 186 84 408 42 30%36

61 222 84 432 36 30%30

62 174 72 384 30 30X 30

63 192 60 384 30 24%30

64 162 72 408 39 24%30

65 168 72 8¢ | 24 24%36

66 156 66 384 i 36 24%30

67 210 78 432 | 36 30%36

68 . 204 96 336 42 30%36

69 174 | 90 336 | 36 30%30
mean 1922 . 77.8 402.5 | 344 28.2%32.9

Iilustration of Cerceria of Qpisthorchis spp.




lilestration of Moilusc of Bithyniidae'
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STOOL OCCULT BLOOD TESTS®

Kowit Ingsiroratana
Chaiyakorn Rithaporn, and
Panja Kulapongs, M.D. **

Absiract

Three commonly used tests for occult blood in the
stool were studied both in vitro and in vivo. The orthotolidine
method ( Hematest ) is the most sensitive test; then’ the benzidine
test.  Although the guaiac test is the least sensitive, it also less
expensive but sensitive enough to be utilized as a routine test.
In contrast to previous recommendation the 3-days period of meat-
free diet prior to the test is not required. Single GI bleeding of
5 ml. or more can cause positive stool guaiac test.  Upper GI
bleeding of 10 ml. or more is almost always associated with
strongly positive stool guaiac test and melena or tarry stool in

children. Oral iron medication may cause positive stool occult

blood tests.

"{atroduction

The detection of occult bloed in
the stcol is among one of the most fre-
quently requested routine tests performed
in the hospital laboratories. The etiologies,
the frequency and the significance of the
positive test varied from place to place.

One of the main reasons for the wvarying

results is stem from the different methods
employed. Most of the popular tests for
the prusence of blood in the stool and urine
are the modifications of the technique
which depends on determination of pero-
xidase activity as an indication of hemo-

globin content.  The different phenolic

* This report js a part of the study carried out during the elective period in Pedia

trics, of fourth year medical student.

. ** Department of Pediatrics, Faculty of Medicine, Chiang Mai University.
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compounds used such ss gum guaizc, or-

thotolidine,  benzidine,  phenolphthalein
ete (1) {2) (3) are differred chiefly in their
sensitivities. Orthotolidine is I to 10 times
more sensitive than benzidine method;
benzidine, 10 to 100 times more sensitive
than guaiac, depending to some extent on
the technique used. Some of these tests
are so sensitive that for a positive report
to be significant of a possible GI lesion
the patient must have been on a meat-free
diet for at least 3 days preceding the tests.
The sensitivity of the guaiac reaction is
appreciated by the fact that it is negative

when normal diets are ingested.

_. The authors are reporting their
experience with the sensitivities of the 3
commonly used tests for occult blood in
the stool, the effects of the hospital diet,
medicinal iron and gastrointestinal bleeding

on their positivities.

" MATERIAL AND METHODS.
MATERIAL

The experiments were carried out
in 19 healthy children between 2 months
and 12 year of age who had no history of
gastromtestinal disease, GI bleeding, epis-
taxis or any medication particularly iron

preparation.

METHODS
The stool specimen were obtained
by spontaneous defaecation or rectal swab

at interval from 16 to 72 hours.

Vol. 4 No. 2

GUM GUAYAC TEST.
REAGENTS

1. Filter paper (free of positive color
reacticn)

2. Glacial acetic zcid

o

Saturated alcoholic gum guaiac
(dissolve T gm. of powdered gum
guaiac in 5 mi. 95 % ethyl al.
cohol).

4. Freshly prepared 3 volume per
cent hydrogen peroxide solution,

stored in refrigerator until used.
PROCEDURE
1. A small quantity of stool is
smeared on a piece of filter paper-

with an applicator stick.

353

. Two drops of glacial acetic acid
is then added and mixed with
stool.

3. Add 2 drops of alcoholic guaiac
solution.
4. Then add 2 drops of hydrogen
peroxide solution, mix.
INTERPRETATION
The appearence of the blue or blue
green colors are considered a positive reac-
tion.  If the deep blue color developed
within one minute it is graded as 4+. The -
negative result is when there is no color
or only a slight trace of green color is
noted within 5 minutes. '
BENZIDINE TEST.
REAGENTS

1. Benzidine powder
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. Gtacial acetic acid

1%

2

. Freshly prepared 3 volume per

(&%)

centr hydrogen: peroxide solution.
" PROCEDURE
1. A small quantity of stool is

smeared - on a clean slide with
- \

an applicator stick.

[\]

. Equal amount of benzidine pow-
der is then added, mix.
3. Add 2 drops of glacial acetic
acid, mix.
4. Add 2 drops of hydrogen pero-
xide solution, mix.
INTERPRETATION
The presence of any blue, blue
‘green or purple color at 30 to 60 seconds
15 considered a positive reaction. -In
general, if the deep blue color is noted
within 30 seconds it is considered as 4+.
The lesser degree of color change deve-
loped within 1 to 5 minutes are graded
“from 1+ to 3+ accordingly.
only a slight trace of green color is noted
within 5 minutes it is considered as a
negative reaction.
HEMATEST.
PROCEDURE
[. Make thin smear of stoo] on fil-

ter paper square (provided by the

If no color

95
manufacturer ). Do not use

emulsion.

2. Place HEMATEST TABLET (or-
thotolidine, strontium, peroxide,
tartaric acid and calcium acetate,

AMES Co.) across edge of smear.

3. Flow a drop of water on top “of
tablet, .wait 5 to 10 seconds and
flow second drop on tablet so
that it runs d6wn sides on to

the filter paper.

4, Observe_ color of filter paper
around tablet exactly 2 minu;eé
later. Filter paper around tablet
turns blue within 2 minutes in-

dicates the positive reaction.

The concentration of blood is rough-
ly proportional to intensity of blue color

and speed with which it develops.

RESULTS

1. AN IN VITRO SENSITIVITY OF
DIFFERENT METHODS

The whole blood specimen was di-
Juted serially with 0.85% NaCl solution
before being tested with the '3 method
described above. The results are shown

in table 1.



TABLE [: IN VITRO SENSITIVITY OF DIFFERENT TESTS.

Whole blood Guaiac Benzidine Hematest
undiluted +++4 ++++ ++++
1f8 dilation 4 4+ 4+
1/'40 dilution +++ ++++ 4444
1/80 dilution +-+ 444+ + 444
1/100 dilution + +4++ ++++
1/160 dilution + 4 S
1/200 dilution _ + -+ + 44
1/ 400 _dilution - » M 44

: 1/800 dilution - - +4++
1/1600 ditution - - i
Note : Hematest is at Jeast 16 times more sensitive than Benzidine test; Benzidine:

test js about 2x more sensitive than guaiac test.
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[I. IN VIVO SENSITIVITY OF DIFFERENT TESTS.

Varying amount of whole blood were given to subjects via nasogastric intu-

97

bation as a single dose. The stool samples were collected between 16-24 hours or longer.

The results represent the strongest positive reaction detected and are summarized in

Table II. below. _
TABLE II: IN VIVO SENSITIVITY OF DIFFERENT TESTS.

Volume of Age ,
Patients Guaiac Benzidine | Hematest | Comments
Blood (ml.) (yr.)
2.5 RT. | 2/12 - : !
J.N. 3/12 - - -
S.W. 1 - - -
5.0 ss. | 2/12 - ¥ +
B.J. 9/12 - frt bk
SW. | 1 - +b+ R
B.S. | 2 - - !
C.Y. 3 — - -
C.R. 9 - -+ +4
10.0 R.T. | 2/12 s+ | 444+ | ++ir | Melena
B.S. 2 ++++ ++++ -+ Melena
C.R. 3 N +4+4+ R Melena
C.L. 7 ++ ++44 4+ Melena
T.W. | 10 ++ +++ ++ Melena
15.0 cN. | 3/12 - + +
B.S. 2 ++ 4+ +4+++ ++-++ Melena
P.D. 3 " O + 4+ Melena
C.R. 9 +4+ 4+ F44-F ++++ Melena
T.W. | 10 : - ++4
20.0 AR. 9 ++ Fht+ ++4 Melena
S.N. |11 + +++ +++ Melena
T.B. 112 ++ L +-++ Melena
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OBSERVATIONS

1. The in vivo results are compara-
ble with the in vitro experiment.

2. More than 5 ml. of blood is needed
to produce positive stool guaiac
test.  Or positive stool guaiac test
means the GI bleeding of more
than 5 ml at any time.

3. Melenz is almost always present
when 10 ml. or more of blood is
given in a single dose into the GI.
tract (comparable to single GI.

hemorrhage )

4. Stoo] guaiac test of the melena can
give positive results ronging from
2+ to 4+ (see discussion ).

III. EFFECT OF HOSPITAL DIET.

The hospital diet contains rice, eggs,

noodles, meats and vegetables, 'The stool

Vol. 4 No. 2

specimens obtained  from pé-t'ients who
were being admitted to the Pediatric ward
Thirty
children who had negative occult blood

were tested for occult blood.

by those 3 tests were also had negative
test after received hespital diet for 3 suc-
Thus indicated that the

average high protein diet is not interfere

cessive days.

with these tests and the test could be
done in any patient without 3 davs period

of meat-free diet prior to the test.

IV. EFFECT OF MEDICINAL IRON.

Varying dose of iron medications
were given to children who had negative
occult blood for at least 2 successive days
prior to the experiment. The tests for
occult blood were done in the stool speci-

mens collected 16-48 hours later.

TABLE III. EFFECT OF ORAL IRON MEDICATIONS ON THE TESTS FOR
OCCULT BLOOD IN STOOL

Iron Age
Medication Patjents (Yr.) Guaiac | Benzidine [Hematest Comments
1.2 ml. C.N. 3/1 - : + dafk—colored stool
Fer—in—sol
2.4 ml. SN |11 | - i +_
Fer—in-sol TK. | 11 ~ i ++
A.R. 9 - ++ +4
C.y. 13 + +4 ++
N.G. 11 -+ +
200 mg. N.A. 12 - - + | dark—colored stool
Tab. Fersolate S.N. 11 - + ++4 | dark—colored stool
T.N. 9 -~ ++ ++ | dark—colored stool
B.C. 13 —_ +-= ++
T.B. | 12 - ++ +++
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OBSERVATIONS

I. Several iron preparations (including
Fer-in-Sol, Jectofer, Imferon, Tab.
Fersolate, FeCl 3. etc.) gave nega-
tive result with all 3 tests above
in vitro because they do not con-
tain any peroxidase activity.

2. When given by mouth, the iron
medications can induce positive

occult blood test (see discussion).

()

While the Hematest and Benzidine
test gave positive result in almost
every instances the guaiac test is
positive in less than one third of
cases received therapeutic dose of
oral medication. Thus indicated
that for the purpose of follow up
the patient to insure the regularity
of medication administration the
Hematest and Benzidine test are
preferable.
4. The etiology of positive occult
blocd test aftar oral iron medica-

tion is speculated in the discussion

part.

DISCUSSION

Passage of more than 2.8 ml. of
blood in 2 24-hour period is taken as an
important sign of gastrointestinal disease.(4)
Of one group of patients with significant
GI bleeding, 18 % were found to have
malignant tumors and 30% had benign
peptic ulcer. (4)  Drugs, particularly sali-
cylates, steroids, rauwolfia derivatives, in-

domethacin, and colchicine, have been
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shown to be associated with increased GI
blood loss in normal subjects and even
more pronounced increase in bleeding from
pathological sources. This effect may even
follow parenteral administration of the
drugs.

Guaiac test, as well as all other tests
for occult blood in the stool is only qua-
litative and not even semiquantitative. (4)
Neither the guaiac test nor the benzidine
test are specific for hemoglobin and there-
fore are not specific for blood. The
presence of purulent material, iodides, and
bromides are known to give false positive
reaction. (5) Dietary meat contains hemo-
globin and myoglobin as well as other
enzymes which may give positive tests for
as long as 4 days after ingestion. But
our expsrience as well as the others (4)
liad shown at the stool guaiac reaction i3
negative when normal diets are ingested.
For this reason the filter-paper-guaiac test
which is simple but his the required range
of sensitivity is recommendsd as a routine
screening test for occult blood.

Although it is known that as much as
50 to 75 ml of blood from the upper GI
tract is required to produce a tarry stool
or melena (4), we found that as little as
10 ml. of blood from the upper GI tract
may cause the melena in most of our
children. One investigator reported that as
much as 25-50 ml. of bleeding in the GI
tract, might be missed with the guaiac

test. (4) Our results are in agreement
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with previous experiences that the guaiac
reaction may become positive when only
2 to 12 ml. of blood is introduced into
the stomach. (2) (3) (6) Most of the
hemoglobin entering the GI tract reaches
the stool in the form of hematin, which
has peroxidase activity. A large amount
of activity may be lost through further
degradation to inactive material. It has
been shown that a 80 to 120-fold decrease
in peroxidase activity of blood passing
through the GI tract as compared to blood
added directly to the stool. (4) This may
explain why the melena may give only 2+
reaction to the guaiac test.

Brayshaw et al (1963) (7) confirmed
the previous experiences (2) (3) (6) (8) that
oral iron therapy did not later the inci-
dence of guaiac positive stool results but
only caused an increase in trace positive
_orthotolidine test. Our results are in
agreement with the current opinion that
the oral iron medication may cause higher
incidence of positive stool occult blood
test. (4) The later, resulting from the
increased fecal peroxidase éctivity, may be
due to the :ctual bleeding secondary to
GI irritation produced by some iron

compounds.

Vol. 4 No. 2

CONCLUSIONS

From the above study it is con-

cluded that

1. The commercially avialable or-
thotolidine test, 1s the most sensitive tech-
nique for the detection of the cccult blood

in stool.

2. Filter - paper - guaiac test is the
simple method with optimum sensitivity
for the routine screening test of the oc-

cult blood in stool.

3. Hospital diet has no ill effect on

any test for stool occult blood.

4. Melena cccurs in almost every
children with upper GI hemorrhage of 10

ml. or more.

5. Stool guaiac test positive indi-
cated the presence of GI bleeding of more

than 5 ml.

6. Oral iron medication may cause
significant positive stool occult blood test

and, occasionally dark-colored steols.
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Rapid Fluorescent - Antibody Staining
Technique
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