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Medical Technology in the U.S.A.

The course in medical techaology, was
established to prepare men and women for
professional work jn clinical laboratory
procedures and for advanced study in the
basic sciences apd in megical technology.

A medical technologist is trained in
the performance ot various diagnestic pro-
cedures. The work includgs.:

Hematology

Urinalysis

Bacteriology

Serology

Electrocsrdiology

Basal metabolism

Parasitology

Biood grouping

Histology

and the clinical chemistry.

This work requires intelligence, accuracy,

and reliability of a high order.

It is recommended that the prospeg-
tive students take physics, mathematics,
¢hemistry and biology in high school,

Freshmea and Sophomorc vear:

The fol]bwing courses c¢r their equj-
valents must be completed befcre adml:,‘
sion to the junior year:

O;lentatlon in medical technology

Mathematics

Principles of Chemistry

Org_anic Chemistry

Quantitative analysis

Biology

Physics

Microbiology

Anatomy

Communicition {

Elcctwes to make a totl of 90 cred its
for 2 years.

Junior year : .

The following courses must be com-
pleted . before assignment to the senior year
of hospital tfainning can be made:

Biochem'stry (include -Physiolc;g)')

Human physiology

‘Introduction to clinical hematology

Clinical chemistry

Introduction to clinical’ chcmlstry

Hematology

Parasitology

Medical Microbiology

‘ fnﬁmunology -

Urinalysis -

Blood grouping & Serology

Senior year :

include the following courses in medi-
cal technology :

Basic Electronics in Laboratory Ins-

truments

Clinical Chemistry

Advanced Clinical Practice

Clinical Hematology

" Clinical Microbiology
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Special Glinicdl Microbiology
Clinical Immunology
Histo - Techniques
EXG, Basal Metabolism Testing
Degree :
Requirements for graduation :
completion of all the required ' courses
or their equivalents,
completion of the practical work,
and a total of 180 quarter credits and
360 grade points- an average of 2 grade
points per credit.

THE REGISTRY OF MEDICAL TECH-
NOLOGISTS OF THE AMERICAN SO-
CIETY OF THE CLINICAL PATHO-
LOGISTS.

Requircments for MT ( ASCP)
1. Completion of the first 3 years of
college in medical Technology with
‘the approval of the ASCP.
2. one year of hospital training from
one of the accredited school of the
 Registry of Medical Technologists.
After completion of the one year training
the students can send the application for
-admittance to the Registry examination
which has been approved by the Board of
Registry. The students who pass the
examination will be certified as MT (ASCP).
In order to get their transcripts of the
first 3 years of college approved. . They
should be sent to:
Harold K. Joyce
Registrar
Registry of Medical 'Technologists
The American Society of the Clinical
Pathologists
P.O. Box 729
Chicago, Illinois
U.s. A
- 'The one yesr training from the accredited
school includes the following courses :

Sestember 1971

Urinatysis -
Clinical Microbiology
Clinical Chemistry
Hematology
Parasitology
Serology

.. Histology =
Blood Banking

Requirement for the Certificate in Chemistry
Pre-technical training requirements

Bachelor’s degree from any college or
university accredited by a recognized stan.
dardizing asséciation, with a major in
ché:m-is.'try, or the equivalent to a major,
including ‘inorganic, qualitative, quantita-
tive, and organic chemistry.

Technical training requirements

One year of experience in chemistry
in an acceptable medical laboratory. The
examination covers the chemistry of any
part of the body, or body fluids, as well
as instrumentation, chemical mathematics,
and nomenclature.

The students who pass the examina-
tion witl bs certified as -C { ASCP)
Requoirements for the Certificate in Micre-
biology :

Pre-technical training reguircments

Bachelor’s degree from any college or
university ‘accredited by “a recognized
standardizing association, with a major in
bacteriology or the equivalent to a major.
Technical training requirements

One year of experience<in microbiology
in an acceptable medical laboratory. The
examination includes baétef_iplogy, serology,
immunology, parasitology, and mycology.

Ref : University of Minnesota Bulletin
(1967-69), Division of Medical Technology.

Patraporn  Chomcherngpat
£c. (Med. Tech.)
C (ASCP)
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Studié.s | oﬁ Metacercariz
Opisthorchis spp. in Chiang Mai, Thailand

September 1971
No. 3

Anun  Sujjanun, “B.Sc. (Med. Tech) *

Prayuth Thitasut, M.D. **

Abstract

' Tive hundreds and twelve of fresh water fishes of Puntius lejacan-
thus, Puntius orphoides and Esomus metallicus species in Cyj;iinoid famil'y
coliected in Chiang Mai areas were examined and the metacercarial forms
- of Opisthorchis jspp. were observed in 259 fishes (51 per cent). The

metacercarial cysts were 17 in average in each fish. The highest incidence

of metacercariae was in Puntius orphoides ( 94 per cent) and there were -

97 cysts in average in each of them. In Esomus metallicus, thé incidence -

was 8 per cent and 11 cysts of metacercariae were observed in each. The **

average sized of the metacercarial cysts was 195 x 150 microns. The opis-

thorchis eggs were detected in feces after 35-41 days of infected hamsters

and the percentage of infective incidence was 14-46.

Sadun (1955) (1) studied the incidence
of Opisthorchis viverrini in Thailand and
found that there were” 19-55 and 4 per
-cent in the Northeast and the North res-
pectively. He also noted that the incidence
was 8 per cent around the Laotian border

in the Northern part of Thailand. Vajras-
thira, S. and Harinasuta, C. (1957) (2)

reported that the incidence of liver fluke

was 20.5 per cent in Chiang Mai, 19.9
per cent in Nan, 14.8 per cent in-Lam-
pang and 10.1 per cent in ‘Prae. The

people in those mentioned areas like to have
the cooking fashion of raw fishes - for
meals. Studies of cercarize in snails, the

first intermediate hosts and metacercariae

* Department of Pathology, Vajira Municipal Hospital, Bangkok, Thailand.

** Professor of Parasitology and Hedd, Department of Parasitology, Faculty of Medicine,
Chiang Mai University, Chiang Mai, Thailand. '
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in fresh water fis:hes, the second interme-
diate hosts in the Northeastern part were
reported by the Faculty of Tropical Medi-

cine, Mahidol University. (3) Because of’

no treatment of choice for cases of opis- -

thorchiasis at present, the preventive mea-

sures are so much important to handle

this disease in Thailand.
Previously mentioned, the percentage
of cases of liver fluke observed in Chiang

Mai was 20.5 which was considered to be
Brandt (1963) (5) studied

snails in various areas in Thailand includ-

rather high.

ing Chiang Mai, be found that the cer-
cariae of Opisthorchis viverrjni were ha-
boured and shed from the snails, Digo-
niostoma fupiculata which was the first
intermediate host. However, the study on
metacercariae in fresh water fishes of
Ciyprim,)i_d family was not dcne. Na-Bang
Xang et al (1969) (4) reported the inci-
dence of opisthorchiasis cases which® were
around 27.6 per cent in Amphur Sarapee.

The purpose of this study is to-search
for metacereariae of Opistherchis spp. in
some areas in Chiang Mai Province. The
incidence of metacercariae of 'Opisthorchis
spp. in fresh water fishes (Cyprinoid) and
tﬁé morphologic studies of metacercarial
cysts and adoult liver flukes are also in-
cluded.
Material and Methods :

The fresh water fishes (Cyprinoid)
were collected from: various Tambols (dis-
trict) of Amphur Sérapee and San Kam

pang. Most of them were Puntius leia-

September 1971

canthus. Phe remainings were Esomus
metallicas and Puntins orphoides. ‘

Method of Examination of Fishes :

As we know, the metacercariae may
be found in the chest, ventral and dorsal
fins; tail, scales and fleshés. So all men-
tioned specimens were separated and cut
in small pieces which were transferred on
the prepared drops of saline on the glass-
slides (7.5%20.0xG.8 cm ). Then the
specimens were pressed by another glass-
slides and examined under the dissecting.
microscope to Jook for the metacercarial
cysts, It might be worthwhile to note
that the fleshes must be carefully prepared
The ob-

served metacercarial cysts were removed.

and free from skin and bones.

by using the dissecting needles and kept
in 0.85 per cent normal saline solution for-
further detailed morphologic studies of me-
tacercariae and infested in the experimen-

tal animals

Procedures for Infestation in the Experi-
mental Animals :

The experimental animals used in.
this study were white mice (150 gms..
average weight ) and hamsters (90-100gms..
average weight),  The stool examinations.
by formalin-ether concentratjon technique-
of all experimental animals were performed
for seven consecutive days and they were:
abs’piutely considered free from opisthor-
chiasis. The animals were anaesthcsized.

by ether inhalation method and hang them.
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by strings tied to their upper teeth. The
polyethylene stomach tubes, one millime:
ter in diameter, were applied and exactly
introduced into the stomach. Test for the
proper in piécé of the stomach tube by
placing the remaining end of the stomich

tube urndernieath the Wwater wab performed.

If the 4ir bubbles occurred related to

their respiration, the stomach tube was
missed into the lungs.  The application
had to be aghin tried. Approximately 30-
50 prepared meticercarial cysts were in-
jected into the stomyach tube. Thé syringe
4nd stomiach tubs were rinsed several
times with normal saline in order to con-
firm that all the metacercarial cysts were
introduced:
Results :

The fishes examined were in Cyprifi-
o’id 7fﬁmilly and théy were Pun‘fiﬁ:s }eiacﬁﬁ-
pho:des. All 512 Fishes were caught from
various areas of Amphur Sarapee and San
Kampang. The results were ‘a8 Follows :

1. 'Th‘i}fy-'s'even 'ou't o’f' ’51& f;‘si{es
Sarapce were found to habour métacerch-

rize, so the incidéence was 247 per cent.

There were 12 metacercarial cysts in aver-

age in each fish.

S
. s . [T Cooa L AV Ck
2. The metacercar'tal cysts were ob

‘from Timbol Sansai, Amphur Sarape‘e 80

the | Percentage of incidende wid 43.2 3nd
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the average metacercarial cysts per fish
was 20.5.
3. There were 195 fishies caught from

canals along the Lampang- Chiang Mai

- Hight way at the kilometer 12. The

metacercarial cysts were seen in 147 fishes,
so the incidence was 75.3 per cent. The
average metacercarial cysts per fish was
17.4.

4. The fishes collected from Tambol
San Kowng, Amphur San Kampang were
24 in number. Fourteen of them were
positive for mefacercarise, 8o it was 58.3
per cent incidence and the average numbers
of metacercarial cysts in each fish were
4.7.

The total numbers and species of
fishes obtained from several areas In
Amphur Sarapee and San Kampang, num-
bers of the metacercarial cysts observed
and the average numbers of the metacer-
carial cysts in each were tabulated ‘in
Table I and IL

The average size of living 100 meta-
cercarial cysts was 195 x 150 microns 28
shown in Table TIL.

The duration of the’ experimental
feeding of metacercarial cysts in three
white mice and nine hamsters was 30 days.
The fecal examinations by simple -and
concentration methods. were performed
every day and the opisthorchis ova were
egative in White inice but the opisthor

',ﬁ- ‘ . AT - v::-‘fr .z - - e ]
chi§ ovi Were positive in hamsters after
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35-41 days after inoculation. The stool

examinations in hamsters were continued

for seven days, and the two hamsters wess

sacrificed.  Fourteen and nineteen adult
live;' flukes were identified in both. The
nixmBers‘ogf'tHe'metacercariai cysts fed in
these two hafisters were 30 and 50 res-
pectively, so the ‘Tncidence of infestation
was 46.6 and 38.0 per cent. Another
two hamstets fed Wwith 50 metacercarial
cysts weré dead with unknown cause after
35 days of experlmentql feeding. "The
autopsms ‘were performed carefully. There
were 21 and 7 adult liver flukes identified
res;pectively,-thérefbre, the percentage “of
infective incidence was 42 and 14. Thé
re\mait;ing five hamsters were kept feeding
for further study. The details about the
numbers of metacercariae developed to be
adult ii\ier flukes in hamsters, areas and
spe'cies of fishes that haboured metacer-
cariae, duration of positive stool examina-
tion for opisthorchis ova after the experi-

meéntal feeding were prcsented in Table IV.

Discussion :

The metacercariae observed in fresh
water fishes ( Cyprinoid) collected from
various areas of Amphur Sarapee and’ San
Kampang showed the same morphologic
charecteristics as reported by Vajrasthira,
(1961).
are the body of metacercariae. are folded

The morphologic charecteristics

within the cyst and frequently appears to
be C <shaped.” The -mature. lavae move

September - 1971
vigorously at room temperature.  When
the metacercariae are at rest, the charec~

teristic - excretory corpuscles and the
brownish-yellow pigment scattered through.
out the body are clearly visible. The
excretory bladder appears as an oval area
composed of masses of dark granules.
The oral .and ventral suckers are usually
also clearly seen (Picture I).  The total
numbers of metacercarial cysts were mea-
sured and they were ranged.from 160-245
microns in length and 116-225 microns

Therefore, the average size -

in width.
was 195 x 150 microns { Table IIT). . In
comparison, the above average metacer-
carial size was smaller than the size of
metacercariae, 204 x 145, 201 x 167 and
202% 168 microns reported by Harinasuts,
C. (1960) (7), Vajrasthira, S. (1961) (6)
and Wykoff, D.E. (1965) (8), respectively.
The authors believed , that tha metacer-
cariae were _o_bserved‘/in different areas
and fishes that Vajrasthira, S. (1961) (6)
and Wykoff, D.E. (1965) (8) examined
were Cyclocheilicthya spp., Puntius spp.,
Esomus spp., and Hampale spp. The
incidence of metacercarial - cysts in fishes
obtained from Tambol Sansai was highe;'
than Tambol Chompoo, Amphur Sarapee
(Table 1). ’

the author’s findings are relatively compa-

It might be mentioned that

rable with findings reported by Na-Bang
Xahg et al (1969) (4).

cases of opisthorchiasis may be concluded,

The incidence of
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N .

that

have their meals with raw or insufficiently

the population around these aress
cooked of fresh water fishes haboured 8o
many metacercarial cysts and caught from
these areas. Besides, the evidence df meta-
cercariae in fi‘shes in Tambol SanKowng,
Amphur SanKampang was high
{ Table T). :

lable reports on cises of opisthorchiasis

quite

Recently, there are no avai-

in this area, but the authors would guess
that the evidence of this disease in the
pepuiation in this area mfght be high and

interested.

Our findings that the incidence of
metacercarial cysts were highest in Puntius
orphoides and lowest in Esomus metaliicué
{ Table IT) were quite comparable with
Wykoff’s studies (1965) (8) that the inci-
dence of mctacercéfial cysts he found in
the Puantius orphoides and Esomus metal-
That s,

‘the Pantius orphoides are the better second

Tlicos obtained in the Northeast.

intermediate hosts than other fresh water
fishes. In our study, we found that the
metacercarial cysts were identified in 259
eut of 512 fishes and 17 metacercarial
-cysts per fish ( Table II).

would be considerably high in comparison

This incidence

-with Harinasuta’s report (1961) (8) which
the incidence was 36 per cent and the
-average cysts were 9 per fish investigated in
-six provinces (Udorn, Sakol Nakorn, Nakorn
Panom, Kalasin, Mahasarakarm and Khon

Kean ) in the Northeast. Because (of flat

117 -

and damped areas and a]so good xrrxgatlon
of Chiang Mm Clty mzy bc thc good rca-‘
sons for brcedmg of the .ushcs that are
the second intermediate hosts for op:sthor-

chiasis. It was

mtcrestmg to note that
there were no opisthorchis ova detected in
feces of three mice after 30 days m thxs

experiment. The authors would cxpruss

B

that the white mice are not practxcally

Thc
studies of Harinasuta, C. (1963 1964) )

unable for this particular study.

were notcd that thc oplsthorchrs ova were
found in hamsters’ “stools after 22-27 days
of infection and the mfccttve 1n01dencc
was 10- 80 per cent, but in our study,
the opisthorchis ova were observed “in the
same species of the "experimental anirnals
after 35-41 days and the infective incie
dence was 14-46 per cent ( Table IV ).
According to this experiment, the hams=:
ters were practically excellent. Howevre,

the longer duration of infection and lower"
infective incidence of our study are needed

for further investigation.

The general morphologic studies of
adult form of Opisthorchis spp. indenti-
fied from our experimental -animals were
carefully made and found that they were
similar to the Opisthorchis viverrini which
was lancet-shaped with rather small ante-
rior end and blunt or rounded posterior
end.  There were no spines on the body
surface. The oral sucker and acetabulum

were the same size. The testes that com-
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posed of two lobulated masses were loca-
ted dorsally along the bedy length and
dis-tal to the ovaries. One of the testicular
masses was slightly deviated from the other
one.  The ovaries were located proximal
to the testes and the anterior one showed
The vitel-

line glands were arranged in groups and

many lobulations in character.

located on both sides between the aceta-
bulum and ovaries ( Picture 1I). (1,11, 12)
By the above morphologic findings, the
adult form of Opisthorchis viverrini was
not sharply differentiated from the Opis-
thorchis felineus.

Conclusion :

In several areas in Chiang Mai Pro-
vinice, the mietacercarise ‘were detected in
thiree species of fishes in Cyprindid family.
They were 388 of Pintius Teiacanthus, 18
- of Pintius orphoides and 106 of Esoniis
metallicus. The metacercarial cysts were

observed in 233 of Pantiiy leiacanthis, 17

Septemi' er 1971

of Puntins orphoides and 9 of Esozﬁus:
metallicus; therefore, the incidence was
50.5 per cent {259 out of 512 fishes
examined ). The average numbers of the
metacercarial cysts in each fish were 2.5
minimim and 124.7 maximum. Because-
of the cooking habits of raw or medium
fresh water fishes caught around the Nor.
thern areas for normal meals of the popu-
lation, the epidemiologic problems of opis-

thorchiasis are urgent needed to be solved.
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Table I: Shows the evidence of the metacercariae of

some Tambols, Amphur Saﬁf@émpaﬁng ‘a:n_;d“ S

1

pang.

Puntius orpheides (Cuo + Val)

Esomus metallicus Ah}

“Pla

Siew

i 7 Numbe
" Place Species of fishes examincd Local name fishes
! - B | examin
TamBol Chompoo, | Purtius lciacarthas (Bleeke'r) Pla Tapien I
Amphur Sarapee Esomus mctallicus ‘(Ahl.) Pla Siew
Puntius orphoides (Cuo. ;-Val.) Pla Gam Shum
Total 1
Tambol Sansai, Funtius }eiacanthus (Bleeker/\ Pla Tapien
Amphur Sarapee. | Esomus mctallicus (_Ah].) Pla Siew
Puntius orphoides (Cuo. + Val.) Pla Gam Shum
Total 1
Canals along the Puutins Iciacanthus (Bleeker) Pla Tapien 1
Lampang Chiang Mai / 7 ~
High Way at twelveth Puntins orphoides {Cuo. + Val.) Pla Gam Shum
kilometer, Amﬁhur
" Sarapee.
“Total 1
Tambol SanKowng,! Puntius leiacanthus Bleeker) Pla Tapien
Amphur SanKam- Pla Gam Shum

Total

Grand Total




f Opisthorchis spp. in cyprinoid fishes in

Sarapee, Chiang Mai Province.

ser of Numbers of Percentage of | Number of Average numbers
B fishes habourcd | fishes haboured | metacercariae of metacercarial
ined ‘metacercariac metacercariae observed cysts per fish
109 28 256 T 142 5.0
37 . 10.8 14 3.5
6 5 833" 289 57.8
15;2 37 24.2 445 12.0
71 54 76.0 957 17.7
68 5 7.9 81 16.2
| 2 2 - 100.0 216 10.8
141 61 43.2 1,254 20.5
186 138 73.8 1,447 10.4
g 9 109.0 1,123 124.7
195 147 75.3 2,570 - 17.4
22 13 59.0 48 3.6
1 1 100.0 19 19.0
g - - e i -
24 14 58.3 67 4.7
512 259 50.5 4,336 16.7




Table II: Shows the number

including nt

Species Local N
Puntius leiacanthus (B}éeker) | Pla Tapie
Puntius orphoides (Cub. + Val.) Pla Gam !
Esomus metallicus (Ahl.) Pla Siew
‘Total




. and species of cyprinoid fishesv that haboured metacercariae,

mbers of metacercarial cysts in those fishes.

Numbers of Numbers of Incidence of in- | Total numbers | Average of
me fishes, fishes, haboured | fected fishes | of metacercarial | metacercarial
cxamined metacercariac (per cent) cysts observed | cysts per fish
- 388 233 60 2,594 11
hum 18 17 94.4 1,647 96.8
106 9 8.4 95 10.5
512 259 50.5 4,336 16.7
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Table IV: Shows the duration and incide:

Numbers of

Date Animals n.tetaccrca- Spécics of eyprinoid fishes hadouryd
rial cysts -
: infested
Dec. 2, 69 ’Whitel micq» 22 | Puntius Iciaeatthas, - Tambol -Chomj
Dec. 9, 69 White{giﬁlice 100 Puntius lciacanthus, Tambol Sansai
Dec. 9, 69 White rﬁjg_@ o850 | Esomus metallicus, . Tambgl Sansaj
Dec. 19, 69 Harnster:' 30 Puntias lciacanthus, Tambol Sansai
Hamste:r; - 30 “Puntius - Iciacanthas, . Tambol Sansai
Dec. 23, 69 Hamsté’i“; 50 Puntius lciacanthus, Canals along C
| Lampang High Way, Amphur !
Dec. 25, 69 Hamstiéf‘.r‘: _ 50 » -
fHlamster: 50 - ‘ S
Jan. 6, 70 Hamstelr'u 50 Pontius orphoidcs, Canals along (
Lampang High Wady, Amphur
Hamster 50 ‘ .
Hamster 50 » ] B
Jan. 7, 70 Hamster 50 Puntius leiacanthus, Canals along C

- Lampang High Way, Amphur.!



ce of Opisthorchiasis in the experimental Anjmals

Gpisthorchis

Incidence of |

. : . 1 ova observed] Date Numbo.rs of adult liver ]

retacercariaz asd places in feees in | Saerificed ?f:':ilslzvc-r flukes Remarks
davs per eomt | !

60, Amphur :Sarapee | - - - ~ ‘ ;:;ggl‘\:
| Amphur Sarapee - ~ - - ,,
Amphur Sarapee 2 5 - B .
~Amphur Sarapee 41 Feb. 4,70 14 46.6
. Amphur Sarapee 41 -- i - -
hiang Mai -- 37 | Feb. 1z, 70 19 38.0 -
arapee o .l

L 35 | Feb.10,70; 21 420 | Expired

' 25 - - - 7
hiang Mai — 35 Feb. 2, 70 7 14.0 Expiqec}l:
sarapee , :

35 - ~ - ‘

0 35 - - -
hiang Mai — 35 - - -

sarapee




% .- .. PICTURE 1 .
. .METACERCARIA OF OPISTHOCHI

PICTURE I’
ADULT LIVER FLUKE
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A SIMPLE METHOD FOR DETERMINATION
OF SERUM METHOTREXATE*

Chairat Asavapaka, B.Sc. (Med. Tech.) ®
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ABSTRACT

A simple bacteriological method for determination of methotrexate
concentration in biological fluids is described. The griﬁciple of the tech-
nic is similar to the bacterial sensitivity test. The sterile filter paper
discs with known concentration of methotrexate solutions and the test sera
are placed on the test plates containing suspension of Lactobacillus casei
in the suitable agar medium. The definite zones of inhibition of bacterial
growth after 18- 24 hours of the incubation at 37 C are recorded. The
MTX calibration curve is obtained when the inhibition zonés are plotted
against the MTX concentration on the log paper. This cafibration shoutd
be done each time of the deternrination. The better results obtained from
the tomato juice agar medium, the home - made filter paper dise and &
test volume of 0.01 ml.  This method has proved satisfactory with the
specimens obtained from animal experiment. It is recommiended for climi-
eal use due to its feasibility (can be carried out {in any routine clinical
Iaboratery), accuracy and inexpensive.

INTRODUCTION is of great value in the treatment of acute
Methotrexate (Amethopterin, 4-amino- leukemia, trophoblastic tidmors of the
N *° -methyl-pteroylglutamic acid sodium) uterus (1, 2) and also i primary and

® The term paper for the partial fulfilmen of the requirements for the Degree of Bachelor
in Science ( Medical Technology ).

*® Instructor, Clinical Microscopy Section.
~ ***Head, Clinical Microscopy Section, School of Medical Technology,
Faculty of Medicine, Chaing Mai University.



126

secondary tumor (3,4). In the more recent

reports methotrexate ( MTX) has been

shown to have-enhanced: biological activity.

when it is given by t.;ontmuous 24 hour.,
intra-arterial infusion rather than a smglc'
daily ordl“~dose:™ 'Thus,
cancer, particularly’ ‘in:-solid tumiors: (5)

The efficiency of MTX is limited partly

due to its toxicity to the bone marrow .- -

and GI

of safety . B[ood level of ‘MTX 1s some—

A

dose sehcdulc

,,,,,,

thod (6 ) fluorometrlc techmc( ) 2nd radr-

oenzymatic, method (§).. .We are reporting

our modification: . of . the. bacteriglogical

technic, which- is . more.. simple;

cheaper;.can, be oarsied out-in.any reutine .

laborator¥ “and’ atcurate enough for clinical

purpose, i o1 o
MATERJIALS

I METHOTREXATE STOCK SOLUT[ON
Pl oz &
Stock solutlon tubes contammg 5 ml

each of a MTX at a concentratlon of 1, 000
)ml are prepared and then kept frozen
“at: =40 Ci:® By -diluting  this stock: solution .

with distilled water (or preferably the

L e

it is “of " gréatcr -

tract w1th rather narrow range }
T i

much .

and ahquoted as dcscrlbcd bclow

¥ - September 1971-*

g raut
vy 7‘(_;3“

AR I S N U RPRTL R S S , .
poofled normal serum ‘or plasma) standards’

containing 1.0, 2.5, 5.0, 10.0, 25.0, 50.0,

’IOO.QO, : 200.0, -and-\ 500.0 ng}mI. are pre-
o pared

Thesc standard dllutlon are stored

in the rcfrrgerator at 4°C when not in

" 7 {ise.

value 'ini | thi fredtment “of varioh§'types of’ I LACTOBACILLUS CASEI

Lyophilized Lactobaciltus casei ** was.
resuspended in sterile water then inocu~
Jatéed in the transfer medium and incu-

bated for 18 hours at 37 °C.

»"m FILTER PAPER DISCS

time essentnal for adJustmg the sultable

The spec1al fllter paper dlSCS 6 5 mm.

dlameter are prapared by, cutt,mg the

- Whatman fllter _paper. No. 2. wu’.h a stan-

dard offxcc paper . .puncher (ﬁbﬁq}t “,tvhe com-
mercially aym_]ablc:\mk blotcher. is prefera-
ble).

15 minutes at 15. pound,s-pxcﬁﬁure(lZl”C).

 They are sterilized. by autoclaving

TV, THE ASSAY MEDIA - -~

‘Two types. of - medium were experi-
mented. .- i e e 4
A. FOLIC ACID ASSAY:PGA BROTH
“Seventy five ‘grams-of: Folic ‘A¢id Assay

** PGA- Broth, *** 30 grams-agar;*fd 20 ug

of crystallme pteroy]glutamrc ac1d are added

to 2, 000 ml. of distilled water xThlS is

hcated to dlssolvc the agar then stenhzed

N

8. TOMATO JUICE AGAR MEDIUM
Mix,. 51.0 gms. of tometo Juiee Bgar

¥ From Lederle Lab., D1v131on of the American’ Cyanamld Co., .
** From Difco LabotatOfles Defrort ‘Mich: " U.S.A7

***From BBL, Division of Bioquest, Cack‘eysv‘d’lc, Mdi, USA, .+ o e yrernd
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Medium * to 1,000 ml. of cold distilled
water and heat to boiling to dissolve the
medium completely.

The media are sterilized by autoclav-
ing 15 minutes at 15 pounds pressure
(121°C), cooled to 45°C in a water bath,
and inoculated with 1 ml. of a 18 hour-
old broth culture of L. casel per 1,000
ml. of media. After shaking thoroughly
to mix the organisms throughout the
media, 10 ml. aliquots are pipetted into
the specially pressed, flat bottom Petri
dishes ( Pyrex dishes or disposable plastic
dishes) 100 mm. diameter. Allow the
media to solidify then kept in the refri-
gerator at 4 'C.  These plates are used

within 1 to 96 hours.

METHODS

A standard calibration plate is pre-
pared by placing 4 filter paper discs on the
agar plate and delivering 0.01 ml. of one
of the various standard solutions of MTX
to each disc in duplicate. Since the disc
absorbs moisture rapidly from the agar, it
is essential that the solution be delivered
to the disc immediately after it touchs the
agar. The plates are then incubated for
18-24 hour. The diameters of the zones
of inhibition are measured and plotted

against the concentration of MTX on the

log paper to give a standard calibration

curve.
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An anesthetized dog was given 0.5ml.
pentobarbital intravenously every hour.
Five milligrams of freshly prepared MTX

was given intravenous 'push within one

“minute period. Blood samples were clotted

at intervals. One ml. of blood sample is
allowed to clot, rimmed with a wooden
applicator stick, centrifuged, and the serum
removed. Full strength serum or 1/3 and
110 dilutions of these serum sampled in
pooled normal sera are used for the study.
RESULTS

I. The comparison between 2 types of

agar media.

The Tomato Juice Agar medium is
better than the Folic Acid Assay PGA
Broth because :

a. It needs shorter incubation time,

18 hours rather than 24 hours or

more a3 required when the latter

is used.

b. Although the calibration curve ob-
tained from the former medium is
not as steep as obtained from the
latter (Fig. I) but the zomes of in-
hibition readings are correlated to
the concentrations better.

¢. Tomato Juice Agar medium is

much cheaper.
1L. Application of the method to the
animal study.

After intravenous administration of

® From Difco Laboratories, Detroit, Mich., US.A.
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MTX in dog, the highest blood level is
obtained at 15 minutes, The disappearance

of MTX occured in 2 phases (Fig. II).

DISCUSSION
Methotrexate is the methylated ana-

logue of aminopterin and exerts its pri-
mary effect by inhibiting the action of the
enzyme, dihydrofolic reductase ( DHFR).
Therefore, it prevents synthesis of DNA
and thus interferes with cell mitosis, Me-
thotrexate has at least 20,000 times more
affinity for DHFR than folic acid. (9)

The bacteriological method of deter-
mination of MTX in the biological fluids
was first described by Burchenal et al (6)
in 1951 and has proved its usefulness in
clinicai use. Our modification can be car-
ried out in any routine clinical laboratoery
with limited equipments and budget. When
the Tomato Juice Agar is used the calcu-
lated cost of the material required is| ap-
proximately 0.25 Bht per specimen (in
duplicate )

The optimum volume of specimen re-
quired for each disc is 0.01 ml. since the
larger volume tends to overflow the filter

paper disc and may cause distortion of the

September 1971

inhibition zone. The accuracy of 0.01 ml.
and 0.02 ml specimen are otherwise com-
parable ( Fig 1II).

when the standard calibrations of MTX

It is also noted that

are made in pooled normal plasma or serum
they will give the same size of inhibition
zones but with more distinct diameters.

The Tomato Juice Agar medium is
preferable due to its accuracy, better cali-
bration curve, shorter incubation time and
much cheaper cost. The results of the
attempt to study the blocd level of MTX
in animal were comparable to those re-
ported earlier. (6, 10)
SUMMARY

A new modification of the bacterinlo-
gical method of determination of Metho-
trexate, the anticancer drug, was described.
The better medium for L. casei is Tomato
Juice Agar Medium.  The test can be
carried out in any routine clinical labora-
tory with accuracy.
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EXCRETION PATTERNS OF STEROIDS IN URINE
OF NORMAL ADULT THAI MALES AND PATIENTS
UNDERGOING TREATMENT
AT THE NAKORN CHIANG MAl HOSPITAL®
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ABSTRACT

The pattern of excretion of 17-ketosteroids and jin some cases
17-bydroxy corticosteroids in the urine of normal male volunteers and
patients under treatment at the Nakorn Chiang Mai Hospital has been
investigated. Rates of 17-ketosteroids excretion in normal Thai males
have been found to be marginally lower than in European males. Patients
with lesions in endocrine glands showed altered rates of excretion of 17-
ketosteroids and 17-hydroxy corticosteroids. Patients suffering: from more
gencralized metabolic disorders exhibited normal rates of steroid excretion.
Male patients subjected to surgery showed a marked drop in the rate of

excretion of 17-ketosteroids two or three days subsequent to surgery.

INTRODUCTION

Certain of the steroid hormones may
be classified into two major groups, namely
17-ketosteroids (17-KS) snd 17-hydroxy

corticosteroids ( 17-OHCS), a classification

which depends on the presence of a ketone

group or a hydroxyl group at the C-17

ring position. Important 17-ketosteroids
found in human urine include andros-

terome { and isomeric forms ), dehydroiso-

* From the Department of Clinical chemisiry, The Térm Paper for the Degree B.Sc:
(Med. Tech.), the School of Medical {Technology, Facul ty of Medicine, C'hzang Mai

University, 1970,

** Present address :
Bangkok.

Biochemistry Depaetment, Faculty of Science,

:Mahidol University;

- *** Department of Medicine, Faculty of Medicine, Chiarg Mai University.
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androsterone and estrone. Several patho-
logical conditions have been found to in-
crease either the number or concentration

of 17-KS in urine (12). Important 17-hy-

droxy corticosteroids found in urine include

cortisone, cortisol amd 11-deoxycortisol

The pattern of synthesis and excretion
of 17-ketosteroids is sex related.  Thus,
estrone is synthesized in females only.
Secondly, in females androgens are synthe-
sized only in the adrenal cortex, from
corticosteroids. In the male, however,
metabolites of testosterone account for
one third of the total androgenic activity.
This additional source thereby accounts
for the slightly elevated androgen levles of
males compared with females. ~ The rate
of excretion of androgens may therefore
be used as an index of combined steroidal
activity of both the adrenal cortex and
testes in males, and of the adrenal cortex
alone in the case of females. Indirectly
the 17 - ketosteroid excretion rates thus
indicate the control activity of the anterior
pituitary gland (1).

Adrenal androgens show an ansabolic
effect on protein metebolism, an effect
which counterbalances the catabolic effects
of glucocorticoids (3).  Apart from main-
taining a positive nitrogen balance, they

also enhance the  growth of .pubic and

September 1971

axillary hair, and in the female, growth
of the clitoris. Androgens are of particu-
lar metabolic significance when synthesized
in abnormally large amounts following
enhanced ACTH levels due to some types
of adrenocortical insufficiency (3).

With the exception of etiocholanolone,
an isomeric form of androsterone, most of
the 17-ketosteroids have androgenic acti-
vity. Chemical or colorimetric uripe analy-
ses of 17-ketosteroids are thus a reason-
able indication of total androgenic activi-
ty (1), although accurate estimates have
been found to require the use of a bioas-
say system. As illustrated in Table 1,
17-ketosteroid urine values in KFuropeans
have been found to depend on age as well
as sex {4).

Decreases in 17-ketosteroid urine values
have been found in cases of hypopituita-
rism, some types of pituitary tumors,
both male and female hypogonadism,
adrenocortical deficiency ( Addison’s dis-
ease ), hypothyroidism, malnutrition, ane-
mia andranorexia nervosa. In all cases of
nephritis and diabstic patients 17-ketoste-
roid excretion in markedly reduced.  In-
creases in rates of excretion have been
found in cases of adrenal cortical carcino-
cortical

ma, adrenal hyperplasia and

tumors of testicular interstitial cells.
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Table 1. PATTERNS OF 17-KS EXCRETION RATES
IN NORMAL EUROPEANS

Excretion (mg/24 hrs)
Category o | ‘
mean range
Children a) Less than 6 years Less than 1 | -
b) Older than 12 years As in adultsr -
Women a) Adult 10.2 5 to 15
b) Pregna;)t
Early pregnancy 10.2 5 to 15
Late pregnancy - 5 to 20
c) Climacteric - 3 to 18
Men a) Adult 15 8 to 20
b) Older than 50 years Less than 5 ~
The synthesis of 17-hydroxy corticos. and osteoblestic activity in bone is also
téroids, unlike the 17-ketosteroids, is not inhibited by high concentrations of gluco-
sex related. They are also relatively more corticoids. At normal levels of synthesis
important in that they control of a wider glucocorticoids are iqixolvcd, in. addition,
variety of metabolic activities. Thus, in the homeostatic regulation of the central
overproduction of 17-hydroxy corticoste- nervous system, the control of gastric
roids leads to profound alteration such as acidity, and the extent of skin pigmenta-
increases in proteinl catabolism and liver tion, this Jatter action being mediated by
gluconeogenesis, for which reason the 17- the depression of the melanocyte stimula-
hydroxy corticosteroids are often referred ting action (3) of both ACTH and inter-
to as glucocorticoids.  Overproduction of medin ( MSH).
these hormones leads also to hypercholes- In addition to the above pathological
terolemia and lipidemia, with subsequent conditions, a wide variety of environmen-
abnormal fat distribution as in Cushing’s tal fac¢tors such as muscular exercise, €X-

syndrome.  Calcium uptake from the gut posure to cold, trauma, burns, bacterial
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infection, exposure to X-rays, and mental
or emotional stress have all been found to
modify the rate of synthesis of 17-hydroxy
corticosteroids. In the case of “alarm

stimuli” the response of the adrenal cor-

tex follows elevated ACTH levels resulting -

from the hypothalamus controlied release
of corticotrophin reieasing factor (14). Sur-
gical operations, with attendant excitation,
fear, pain and possible hypoxiz, have thus
been found to modify adrenocortical acti-
vity in the immediate post-operative period
(6,7,11,13).

The purposes of this investigation
were several fold, TFirstly, a comparison
was attemped of the 17-ketosteroid excre-
tion patterns of mormal Thai males com-
pared with published values for Europeans.
Secondly, the effect of various conditions
on 17-ketorsteroid, iand to a limited extent
17-hydroxycorticesteroid, excretion in both
male and female

hospital patients at

Chiang Mai was determined.  Lastly, in
view of the wel]l documented effects of
surgery on 17-hydroxy corticosteroids syn-
thesis (15,17), a limited number of patients

were examined in relation to 17-ketosteroid
excretion subsequent to surgery. |
' MATERIALS AND METHODS
A. Materials

Specimens were collected over full 24
hour periods from both volunteers and
patients at the Department of Medicine

and Surgery, Nakorn Chiang Mai Hospital.
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When determining 17-KS, fifteen m! of
concentrated HCl was added to each speci-
mén as a preservative. Samples to be
assayed for 17-hydroxy corticosteroids were
maintained at 4'C in a refrigerator after
the process of coliection.
B. Methods

The analysis of 17-ketosteroids was
performed using dinitrobenzene in metha-
nolic potassium hydroxide (Zimmermann’s
Reaction). The steroids were first extrac-
ted from urine diethylether, which way
then shaken several times with NaOH.
The 17-hydroxy corticosteroids were as-
sayed after chloroform extraction and pre-
treatment using phenylhydrazine hydro-
chloride in acid/alcohol solution ( Porter-
Silber Method). For further details of
both methads see “ Council on Clinical
Chemistry of American Society of Clinical
Pathologists, work shop in hormone tech-
nique ” {5).

RESULTS

Table 2 illustrates the 17-ketosteroid
excretion pattern in 10 normal Thai males,
ages 21 to 32. The mean excretion rate
was found to be 12.1 mg/24 hrs. within
a range of 6.0-17.3 mg1(2.~t- hrs. The S.D.
with these volunteers was determined to
be 3.9.

rates in norma) European males ( mean 15

mg[24 hrs. range 8-20 mg/24 hrs. (4, 18).

When compared with excretion

it may be seen that the rate of excretion

in Thai males was lower.
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Table 3 shows the daily excretion
rates of three male patients suffering from
pituitary insufficiency, primary aldostero-
nism and carcinoma of the thyroid gland.
In all cases it may be seen that [7-K§
excretion is either below or in the lower
range limit fer normal male adults. The
most extreme depression is evident in the
patient suffering from pituitary insuffi-
ciency.

Table 4 tibulates similar data in female

patients exhibiting a variety of clinical

Table 2.
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symptoms.  The results are grouped into
two categories, namely those * disease”
states in which 17-KS depression is not

evident and those in which there is signi-

- ficant depression of 17-KS excretion. Thus

Cushing’s syndrome, general obesity and
hypertension have ne significant effect of
17-XS excretion. In contrast, hypopitui-
tarism, Sheehan’s syndrome and prolonged
steroid medication all resulted in a marked

depression of 17-KS excretion.

NORMAL VALUES FOR THE URINARY EXCRETION

OF 17-KETOSTEROIDS IN ADULT THAI- MALE.

Case No. | Age 17-KS Urine Volume

(mg/24 hrs urine) E (ml/24 hrs)
! 22 7.3 1,140
2 21 5.5 1,200
I R4 2,250
+ 21 10.4 1,940
> 32 11.3 1,430
6 25 16.0 2,280
’ 25 8.16 | 900
8 25 15.48 1,580
K 26 12.31 570
10 29 6.0 630

Mean 12.1 mg/24 hrs

Range 6.0—-17.3 mg/24 hrs

S.D. 3.9



Table 3. URINARY EXCRETION OF 17-KETOSTEROIDS
IN MALE PATIENTS OF VARIOUS DISEASE STATES.

c A o 17—-KS urine volume
ase No. ge iagnosis
; : (mg/24 hrs urine) (m1/24 hrs)
1 38 Pituitary insufficiency 1.68 4,340
2 48 | 1 Aldosteronism 6.90 810
3 58 Cancer of Thyroid ‘ 5.07 1,300

Table 4. URINARY .EXCRETION OF 17--KETOSTEROIDS IN
FEMALE PATIENTS IN VARIOUS DISEASE STATES.

| l | L' 17-ks
i Case urine volume
! Age Diagnosis J (mg/24 hrs (
i No. ‘ \ml/24 hrs)
| | urme)
A. No significant| 4 35 | Cushing's §.03 780
17-KS syndrome ?
depression 5 14 { Hypertensjon, 4.20 250
possibly Cushing’s
syndrome
6 18 | Obesity 11.65 1,000
7 67 t Hypertension 5.20 400
8 37 1 Hypertension 15.80 2,770
B. Significant 9 27 | Panhypopituitarism 2.64 600
17-KS 9 27 j Panhypopituitarism 17.02 900
depression (After Rx)
10 15 { Hypopituitarism ‘ 0.39 - 650
11 40 | Shechan's syndrome 1.50 1,730
11 40 Sheehan’s syndrome 0.70 780
(After ACTH)
i2 52 | Prolonged steroid 0.27 1,440
medication
13 45 | Hirsutism, Ovarian 2.94 300
tumor
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Table 5 indicates the 17-hydroxy cor.
ticosteroid excretion in one male and one
female patient listed in Tables 3 and 4.
The normal 17-hydroxy corticosteroid ex-
cretion rates in males and females are 3.6-
11.6 and 3.5-7.5 mg(24 hrs (5) respectively.
It may be seen that the excretion rate was
within the normal range in the male pa.
tient suffering from primary aldosteronism.
In contrast a depression in the 17-OCHCS
excretion rate can be seen in the female
patient with Sheehan’s syndrome. In this
case there was no reponse after treatment
with ACTH.

Table 6 presents analyses of 17-KS8
excretion rates in three male patients both
prior to and subsequent to moderately

severe surgery. For a variety of reasons

Table 5.
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it was not possible to procure urine sam-
ples in all cases for the full 6 days both
before and after surgical treatment. It is
evident, however, that there is a marked
drop in 17-KS excretion in all three patients
3-4 days after surgery. This observation
is in agreement with study of 17-KS con-
ducted on patients by Bennett and Moore(2).
In the same study this author also reported
that on the initial day, and perhaps second
day after surgery, there was a transitory
increase in 17-K3 excretion prior to the
marked decrease such as reported in the
present study.A There is a suggestion in
the data of Table 6 of a similar transitory

rise, although there were insufficient sam-

ples in the present study to be certain.

URINARY 17-HYDROXY CORTICOSTEROIDS

EXCRETION IN PATIENTS OF VARIOUS DISEASE STATES.

17—-0OHCS urine volume
Case No. Sex Age Diagnosis
(mg/24 hrs) | (m1/24 nrs)
2 M 48 1 Aldosteronism 5.20 : 810
11 F 40 | Sheehan's syndrome 2.69 1,730
11 F 40 Sheehan’s syndrome 2.03 780
( After ACTH ).




Table 6, URINARY 17-KETOSTEROIDS EXCRETION IN MALE PATIENTS FOLLOWING SURGERY

Pre—Operative Aamzmv

B ‘w‘omﬁ - Ohwﬁmig Ammwmv

Case | Diagnosis ﬂslo.i-imi s . W ; ) _ ﬁ . ) ; ﬂ . A . ¥ ;
1 Cancer Bm\ 507 © 5.53 | 6.29 J 4.47 4 -3.19 W_
of 24 hrs w | _
Thyroid | Urine 1300 ﬁ 1310 860 | 8201 620 |
; ” i ! :
24 hrs m : | |
2 | Hydrocele| mg/ | 10.50 | 7.44 | 7.05 | 928 3.96 | 3.60
of both | 24 hrs | m |
testes , M
Urine W “ 1580 1880 1230 | 680 490 810
B_\ | |
24 hrs N - f
3 | tndirect | mg/ | 13.83] 850 13.90 | , 15.00 1345 | 397 6.72
inguinal 24 hrs : ,_
hernia m
(right) | Urine | 700 s30| 470 550 1030 | 480 | 410
E_\ —
24 hrs
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DISCUSSION
From the data presented (Table 2),
it was found that the rate of excretion of
17-KS in Thai males (mean 12.1, range
6.0~ 17.3 mg/24 hrs) was lower than in
European males (mean 15, range 8 to 20
mg/24 hrs) (4, 18).

this observation in hard to assess, however,

The significance of

since the body weights of both groups was
not determined.  Thus, it i3 not possible
to say whether this lower excretion rate
reflects merely a difference in the mean
body weigtht of the two groups, or an
intrinsic genetic difference.  Furthermore
the values quoted may have undue varia-
tion due to sampling errors, since urine
was collected by volunteers themselves and
may not, at times, have represented the
full 24 hrs urine volume. Due to difficul-
ties in obtaining sufficient female volun-
teers, efforts to compare male and female
17- KS excretion rates in normal 'Thais
were unsuccessful.

The lack of effect of Cushing’s syn-
drome on 17-KS excretion in the one case
examined is typical of mild cases of this
syndrome. Thus, although there tends to
be a slight increase in 17-KS excretion in
such patients (8) the daily fluctuation in
the values obtained from a series of 17-KS
determinations on such patients overlaps
the range commonly observed in normal
subjects (13)., Assays of 17-KS excretion

‘rates in patients suspected of having
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Cushing’s syndrome are therefore of little
practical use in most cases. -

It is of interest that the 17-KS excretion
rate in the one obese patient examined was
within the normal range ( 5.0 to 15.0 mg/
24 hrs (18)).

obese patients with a higher than normal

Tt has been reported that

content of ketone bodies during the fasting
period tend to have falsely high chromogen
values when 17-OHCS are assayed by the
Porter-Silber method (9). Normal values
are obtained, however, when the organic
extracting solvent is first evaporated prior
to the colour reaction.

The low urinary excretion of 17-KS
in patient with pituitary insufficiency
( Table 3), panhypopituitarism #nd hypo-
pituitarism ( Table 4) is the result of de-
pressed pituitary synthesis of ACTH and
subsequent lack of stimulation of the
adrenal cortex. In one case (Table 4) we
found that the 17-KS excretion rate rose
after medication, thus indicating that the
adrenal cortex of this patient did not atro-
phy as a result of the lack of ACTH. In
contrast, one patient exhibiting a select
type of hypopituitarism termed Sheehan’s
syndrome was unresponsive "when treated
with ACTH. In this case both 17-KS
(patient 11, Table 4) and 17-OHCS (patient
11, Table 5) excretion rates were unres-
ponsive. Such data indicates strongly that

the adrenal cbrtex of this patient had al-

ready atrophied as a result of the long
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term absence of pituitary synthesized

ACTH.

The low 17-KS excretion value ob-
tained in the patient exhibiting Hirsutism
( patient 13, Table 4) is atypical. Thus,
Lipsett et al. reported that in idiopatic
hirsutism there is dual androgen synthesis
in both the adrenal cortex and the ovaries
(which do not normally synthesize andro-
gens) and that this combination causes an
excess of androgen excretion (10).  The
predominant site of synthesis of androgen
in patients suspected of dual ovarian an-
drogen synthesis may be ascertained by
use of suppressants of the adrenal cortex,
or the compound pergonal which stimulates

ovarian androgen synthesis.

The results indicating alterations in

17 -KS. excretion patterns subsequent to
surgery are in agreement with a large body
" of papers indicating alterations adrenal cor-
tical activity .in the post operative peroid
(eg. 3,4,6,7,11,13, 14, 15,17). Although
the decreas in 17-KS excretion rates is
clearly evident from the 3rd post-opera-
tive day on, the rise on the first two days
subsequent to surgery is not so convincing.
In the male this is presumably because a
portion of the androgens synthesized do
not originate in the adrenal cortex. Much
clearer patterns of change would be ex-

pected from studies of 17 - OHCS levels

September 1971

which are a direct measure of the activity

of the adrenal cortex.

CONCLUSION

Urinary excretion rates of 17-KS in
Thai males have been found to be margi-
nally lower than in European males. The
significance and basis of this observation
is not known.

Patients with panhypopituitarism, or
Sheehan’s syndrome, or patient who had
undergone prolonged steroid medication,
were found to have lower urinary 17-KS
excretion ratc;s, and in some cases, Jower
excretion rates of 17-CHCS. Patient indi-
caring hypertension rates.

In agreement with other workers, al-
terations in 17-KS excretion patterns were
noted in male patients subsequent to sur-

gical treatment.
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Abstract

:“The intrumenat used in:this study was a S/P-TDL- Slit:Sampler-
Model A.

and- only aerobic-organisms were studied..

‘Blood agar plates were used -as the primary isolation medium

Micrococcuns species. were, found -

.. in greatest number, 30.2 %. The pretiominant.pathogenic. .orgapisms were . .

‘‘‘‘‘ .8%. Jn surgical
warjs, both male and female the mc.lde-nce in Novernber) 1970, was ﬁigher

. than in February, 1971.

use, snll yne]dei orgamsms including pathOgcns

The operating rooms kefore, durmg, and after o

lnlroductlon many factors, especially environment and

The bacterla! populatnon in air is very
1mportant because these organisms may b°
spre&d to many p[aces and some cause in-
fections in man.  Some are saprophytic
The kinds and

numbers of organisms are influenced by

and some are pathogenic.

human activities. The bacterial populatioln
of the hospital is likely to be more dan-
gerous than that of similar large institu-
tions attended by a comparable number of
The most. common: patho-

healthy people.

genic organisms that are usually found are

*This study was used inpart for-a term paper submitted in partial fulfillinent "of the

requirements for the Bachelor-:degree of Science ( Medical "Technology).

+*School. . of

--Medical Technology, Faculty of Medicine; Chlang Mai- Uanel’Slty e

** Pra Pok Klao Hospita!, Chantarsburi.

)

*** Department of Microbiology, Faculty of Medicine, Chaing Mai University. -



146

Staph&lococci, especially coagulase positive
Staphylococci {1, 2, 3). Cohen et. al. (4)
studied the organisms in operating rooms
and found that 10 % "of Staphylxc')cocc"i iso-
lated were coagulase positive.  Another
pathogen commonly found is Pseudomonss
spp. (5,6,7). So air sampling for micro-
organisms in the hospital s very impi:;r—
tant. This-p‘ape'r repdrts the kinds and
numbers of micfoorganisvms that were found
in surgical wards and in a steriled opera-
ting room before, during and after oper-
tions.

Materials and Methods
SiP-ToL Siit” Sample Model A *

( Figure 1) was' used. = Blocd agar plates™ '

were used as the primary isolation medium
in this study. T'he instrument was sterifed
before used, The Slif tube, which the air
passes through to the plate, was steriled
by autoclaving, disinfectant was used on
other nparts. The detailed method of
operting‘ the instrument is given in the
manaul. o

After collection, the blood agar plates
were incubated at 37°C overnight and the
calonies counted and identified by bacteri-
ological methods (B).
Resalts

The air sampling was.dsne in six

steriled operating rooms, before, during

. use, the previously. sterilized

S_eptember 1971

and after an operation and in different:

units of surgical wards, both male and
female wards. The study took place
durfﬁg November, | 1970 - Februa’ry, 1971,
116 samples were taken and 11,577 colo-

nie§ were found. ‘The volume of air in

each Sample are 20 ft 3 (controlled by the

”insltrur‘nen't). The different kinds and

numbers of the organisms isol-ted are
shown in Table I. The predominant ot-
ganisms were Micrococcus spp., 30.2 %,

which usually are non-pathogenic. The

- pathogenic -organisms found were Staphy-

loccccus aureus, 3.4 %, and Pseudomonas

:$pp.y ‘2.8 %, a rather high incidence when
«compared with the other organisms isola-

" ted. Enterobacteria were ilso found but

in smaller percentage. Among Staphylo-
cocci, 20% were Staphylococcus aureus.

The number of the orgmism‘é" in dif-

‘ferent units of male and female surgical

wards at different times

Table il

are shown iIn
The organisms in November,
1970, seem to be more numerous than in
February 1971. Stlphyloééccus aureus
and Pseudomonas species were fdund in
every unit at all sample times. .

In Table Il are shown the number

of organisms in the operating rooms under

the different. condit'ons. Before and after

operating

* Scientific Products, Division of American Hospital Supply Corporation,

General ‘Offices - Evanston; Illinos.
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rocms still yielded organisms, inciuding
pathogens During operations the incidence
was highest.-

Discussion

There are many methods for doing -

air sampling (9). The simplest methods are
done by opening the lid of the agar plate
and placing it in the area of choice for a
period of time or by using a sterile swab,
rubbing the cotton tip in some dust, and
then inoculating "to isolation medium.
However, these methods are only quanlita-
tive tests and are influenced by many
factors such as air flow, rate of sedimen-
tation, etc. Quantitat“ivc metAh‘odAsr may be
done by using some instrument such as
Slit  Sampier,

Sampler etc. S/P-TDL Slit Sampler, which

Sieve Sampler, Andersen

is a Slit Sampler, was used in this experi-

ment. By using this instrument, the
_volume of the air sample was known.
Micrococcus species were predominant
in our studzy (30.2%). 'These organisms
are usually -found as normal flora of the
human, especialiy on the skin. They are
easily spread, so air pollution with these
organisms will be high if the human acti-
vities increase. Staphylococcus aureus and
Pseudomonas species were found in higher
per cent than other pathogers.  These
organigms are easy to grow and very re-

sistant to environmental influences (7 ).

Théy may be. essily spread to another.

Places where they may cause infection (1,

-the environmeént.
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2,3,4,5,6). -

these organisms and those isolated from

Unfortunately, typing of

patients was not {done so we could not

‘draw any epidemiologic conclusions about

"the strains isolated.

Some pathogens, although often iso-
lated from patients ( Pneumococci, beta -
Streptococcus group A, etc.) were not found
in our study. This may be due to many

factors. For example, some organisms are

sensitive and casy to kill when seperated

" from the host and left to the mercy of

Another factor  might -

be that 6n1’y ‘bibvod' agar plates were used

as the primary isolation medium and in-
cubated at 37 C aerobically, so that anae-
robic or some fastidious organisms that
need special media could not grow.

The incidence of orgahisfus in the
surgical wards in November was higher
than February (Table IT). Other than
environmental factors, temperature, humi-
dity, weather etc., and human activities this
disparity may result from the fact that-in
November the weather is cold and people
use more clothing, which provides ‘\ géod
place for organisms to 1o.dge and then
spread into the air. -

In the operating rooms that were ste-
riled before and after use, we also found
organisms, including psthogens. This

means that our sterilization technique 1s

not entirely-reliable. - ~However, it s im-

_possible to destroy all of the organisms,
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becayse . disinfe:tants. . ave used ‘in'  this

JPROCess. . .y, i1 b

From our study. we._gan, see that . the
kinds and numbers  of the. organisms, in

air depend on many factors. If air sam- -

Septertiber 1971

plings done:often;:wespecially in operating
rooms and-surgical: wards,n:they -can 'yield
information that is useful ini-prevention

of infections.

lTableITotal Inumbgg and k.i_nds“'of organisms found in 116 air samplings

»irjoxf;:su:gica-l. wards and' operating-rooms: o
o Mlcroorgamsms B .| No. of colonies | Per .cent
Acromobacter: species: - © 269 2.3
Alcaligenes species - : 93 "~ 1 o
Aerobaéter spcies 2100 | 18
7B£vlci1:lurlsl ‘si';ec‘:ireg (not B. aﬁfhrac‘i‘s‘) 726 6.2
Diphtheroid 292 2.5
E. coli - 11 0.1
Flavobacterium species’ 723 0.2
Fungi 644 5.5
Klebsiella species .‘23 0.2
Midfocdécﬁs sp'é‘ci'és ?537 3:0.2
Ps‘éudomoﬁaé species 3_?.7 , 2.8
Staphylococéus auréus 397 3.4 -
Staphylococcus epidermidis 1534 13.2 -
Streptococci (-not beta Strept.:) ; 117 1.0
Yeasts o 433 3.7
Unidentified 12940 25.1
. Total 1577 100",
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Table 11 The rititabérof organisms/20 1> fourid ih air samplings from

dlfferent tnits of male and female surglca] Wards at dlfferent ‘times

\

Orgamsms/ZO ft

Surgical ward Unit B I T
% B ANosvember, l@f& l -February; -19'71
General A 212 oo
| (S.aurené 12,Pseu_d40 6) (S aureus 2, Pseudo 4)
General B 191 125 '
. ‘(‘S.aureursr 6, Pée‘gdo‘é) (S aureus I, Pseudo 3)
Neurology 141 168
Male : : ;
] (S AUTLEUS -1—6-,-Ps-eud-o~-4-)— . »(’S:a’u reus-3;Pseudo 2)’
Tetanus 120 By
(S.aureus 5, Pseudo 5:) CS”.a‘u'f.éus 0, Pseudo 5>
Urology 203 100
(S aureus 6, Pééﬁdo 9) (S.aureus 1, Pseudo 2)
ver 112.8
Ufi;;Ogy 143
= eus 12, Pseudo 10)
124
aureus 2, Pseudo 4)
Géﬁ-gra B 119
Fem‘aler o ureus?137',"’-P's?'éu'do*~3i)-i
Pe_ 159
4 S—-auiféué -2 ,sPseuda: .3;) ;
| Ne 120,
reus 6, Pseudo 2)
Bu 117
ureus 2, PseudolO)

| average

., 202,66

130.33
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3
Table III. The number of organisms/ZO ft found in air samplings

from the steriled operating rooms under different conditions.

Organism/?() ft3'
Condition T T Ty I T
" {OR.1| OR 2 |OR.3 OR4! OR 5 | OR. 6 ' average
Before operation| =22 t 25 o7 Las s | us | 2133
S-2  S-3 | - | s o= ls-ap-nl
During operation| 30 0. 26 | 33 | 105 | 59 l 51.33
| | §=7 |S=3P=l) §=3 | S—4 S-3P-5  S—4
After operation | 12 27 | 16 \ 20 24 54 27.00
~ P-1 | S-1 | S-1 S—-1 .+ S=1 |

S = Staphylococcus aureus

P = Pseudomonas species

slit tube

|

\4

=—-Pointer
Petridish plate ——

plastic housing —-

rubber tube -—-’
————metal bast.

to suction pump

Figure I. . S/P TDL Slit Sampler Model A

@ é;—knurled knob.

P
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COMPARISON OF ME’.DIA\ FOR GROWTH OF |
THE FASTIDIOUS ORGANISMS* -

Pensri Vanﬁareumol, B.Se. (Med Tech)
Kampol Panas-ampel, ‘MD .
Abstracts _

The purpose of this study was to determine thc- effect of different

media on the shape of the growth curves of certain fastidious {bacteria.

Beta streptococci group A, Preumococci and Haemophilus influenzae were

inoculated into Tryptic soy broth, Tryptic Soy broth with 1%

»Y,east extract,

Heart Infusion. broth, Tryptose Phosphate broth and Nutrient broth.

The tests were carried out using 0.1 ml. of 18-24 hrs.
incubating at 37°C on a Burton Kaha Shakes.

broth, then

After 2 hrs 4 hrs.; and.

6 hrs. particle density was determined in nephelometer umts nsmg a Cole-_

- men Nepho- Colorimeter.

The growth curves were plotted on semi-log
paper with logarlthm of Nephelometer units agamst time.

The results

showed that Beta streptococci group A grow best in Trypttc Soy broth mth
1% Yeast extract, Pneumococci grow best in Tryptose Phosphate brot‘h

Hacemophilus 1nfluepzae were unable to grow in these brotlis because of

the absence of hematin and DPN,

Introduction.

All‘biologica] system, 'fr'om microor-
ganisfns to man, share a set of nut‘ri‘t‘ional
requirements with regard to the chemicals
necessary for their growth and normal

fuctioning.  The microorganisms require

the following substantiates this and ithus-
trates the great divesity of nutritional
types. (7) o

1. Ail living organisms require a source
of energy.v Some forms of life, nérﬁel-:y

green plants, are capable of employing ra-

* The Term Paper for the Degree B.Sc. (Med. Tech.) The School of Medical Technology,
- -Faculty of Medicine, Chiang Mai University, Chiang Mai.

** Department of Microbilogy, Faculty of Medicine, Chiang Mai University, Chiang Mai.
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diant energy.
utilizing radiant energy {e.g., animal life )
rely upon oxidations of chemical compounds
for their energy.

2. Al{ living organisms require carbon
in the form of CO,, and some require
additional organic carbon compounds such
as sugars and other carbohydrates.

3. All living organisms require nitro-
gen in some form. Some types are atmos-
pheric nitroget, some thrive. on inorganic
nitrogen .compounds; and naturally occug-
ing organic nitfogen compound.

4. Al living ‘organisms fequire sulfur
and phosphorus,  Some types reduire or-

ganic sulfur compounds; some are capable

of utilizing ‘inorganic sulfur compounds,

and some have the unique éapacity of’uti'f ‘

lizing e]emcntary sulfur. Phosphorus is

usally supplled as phosphate. '

5. All living organisms require several

metallic elements such as sodium, potzs-

-sium, calcium, magnesium, manganese,
iron, zinc, copper, phosphorus, and cobait
for normal growth. .

6. All living organisms contain vita-
mins and vitamin-like compounds, »

7. All living organisms require water
for .growth; For bacteria all nutrients
must be in solution before the_y‘ can enter

the organisms,

[Considéring of * the fequirements of -

bacterial growth, media can bé grouped - -

Ante ¢ -

Forms of life incapable of

September 1971 _

1. Solid media. The solid media con-
tain agar, serum albumin, or gelatin.
2. Liquid media. The main composi-

tion of the media is watér. - There is no

_agar in this type of media.

3. Semi-solid media. This media con-

tains a smaller percentage of agar or gela-

tin than solid media.

The groups of media as mentioned
will be divided into subgrcups according to
the purposes. of assays and special require-
ments for growth of some organisms. (2,
5,6).

1. Enriched media. The thedia is

“special for growth of fastidious organisms.
‘It contdins blood, serum or extract from

" plants dnd animals tissdes.

2. Selective  media: This type of

“media is used for sélective gfowth of some

microorganisms,

Vcspecia]l_v gram hegative
bscilli.

Thé media éontains specific che-
lmlC"tl substances, such as crystal violet,
which inhibit the growth of gram positive
bacteria.

3. Differential media. The media

contains some substance that can be used

for makmg a distinction between orgamsms

yl‘or instance blood agsr medxa can differ-

entxate bactcna that produce a hemolytic

zone from a bactcnd that cannot prcducc

| hemolyt1c zone.

“4: Assay media: - The media is usehill
for vitamins; ‘amino:-deid. and ~antibiotic

8S8AYS., e
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5. Media for enumeration of bacteria,
The media is usefull for the detection of
bacteria in milk and water.

6. Media for characterization of bac-
teria. This type of media contains a speci
fic substance, cystine tellurite for exam-
ple, that produces characteristic appearance
in. bacteria grown cn the medium. Coryn-
bacterium diphtheriae colonies will be black
on the surface of cystine tellurite medium.

7. Transport media. The media con-
tains oxidation and reduction protective
agents. It supports life but not growth
of bacteria before culture.

8. Maintenarice media. The media is
used in preservation of bactéria in the
living state.

Distilled water is very important for
preparing media (7). Tap water- may be
used (5) if it hiad low mineral content.
(_Dopper will inhibit the growth of bacteria.
The pH of media is also importint for
Fluid media (7)

should have pHiadjusted hefore it is trans-

the growth of baateria.

fered to tubes, flasks, or bottles in suita-
ble volume and covered with cotton plugs,
plastic caps or metal caps. Generaily the
media is sterilized by autoclaving,

Growth of bacteria requires optimal
temperature for' incubation. The optimal
témpeoratute is ubually . between 35°-37 c.
Some bacteria. require . special conditions,
including incressed CO, atmosphere, un-

“usual. acid. or alkaline pH conditiosns,. etc.
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Material ard Method.

Three organisms, Beta streptocecci
group A, Pneumococci, and Haemophilus
influenzae were used. They were obtained
from stock cultures. 4
Media 1. Tryptic soy broth-. ( Difco )

2. Tryptic Soy broth with 1% Yeast
extract. ( Difco)
3. Bacto Heart infusion broth. (Difco)
4, Tryptose Phosphate broth (Difco)
5. Nutrient broth. {Difco)
These media were prepared according
to manufacture’§ directions.
Test tube. -Screw cap tubes, 20 mm.x
150 mm, were used. These tubes were
calibrated with a Colemnn Nepl"xo—Colori-
meter using barium sulphate solution and
reading Nepholometer units or Opacity
The tubes for use had a, variation

When calibrated,

units,
not more than +.02.
the tubes were washed .with distilled water,
autoclaved . and ..dried:. .10 c.c of broths
was added to each tubes. -

3-4 colonies of Beta streptecocci
group A from a blood agar :plate were
inoculated into 5 ml. of tryptic soy broth
or 5 ml .of heart infusion broth and in:
cubated at 37 ‘¢, 18-24 hours.

0.1 c.c of 18-2% hours broth culture
was .transfered .into tr_;,rptic_:,. soy. broth,
teyptic soy broth with 1% yeast extracty
heart infusion . broth; tryptose phesphate
broth, . and. nutrient, broth ;)r‘erspec.t:ivety.

Nephelometer ~units were. rezd _gnd, then
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the tubes were incubated at 37°c on a

shaker ( Kahn Shaker Burton Manufactur-

ing Company. Los Angelis U.S.A. Model

No. (430). Set at 180/min.

Assay of Coleman Nepho-Colorimeter. -

The following method was used.
" 1. Adjust dials and knobs as follows.
GALV coarse - fully clockwise.

‘GALV fine - fully clockwise.
BAL - black scale at zero.
STD © = any position.

BLK - fully clockwise.

2. Insert “Number 35" standard tube
(‘well mixed), ( prepare b-y ‘used barium
sulphate solution equivalent to a 1:10
dilution of Mc. Number 1).
light "sheild.

Cover with

o 3.:'Adjust illaminated pointer to read
35 on the black scale, with coarse and
fine adjustment. -

4. Tnsert “blank” tube containing
the broth to be used in the test.

5. Adjust illuminated pointer to zero
with BLK control.

6. Read unknown sample.

7. When reading exceed 85% on the
unknowns, insert Number 35 tube again
and adjust to 17.5% or 10% using the
Multi-
ply all readings thereafter by 2 or 3.5

coarse and fine adjustment knobs.

respectively.
Reading of Broth Cultures.

The 1 st reading was taken after ino.

culating organisms into broth and mixing.

September 1971

The 2nd reading was taken after in-
cubation on' the Kahn shaker for 2 hrs.

The 3 rd re;\dinrg was taken after in-
cubation on the Kahn shaker for 4 hrs.

The 4 th reading was taken ‘after in-
cubation on the Kahn shaker for 6 hrs.

The same bi‘ocedurc was re‘péatcd for
Pneumo;:occi and Haemophillus: infiuenzze.
Results ' '

" Table 1 shows the growth of Beta
streptococei group A and Pneumococci in
tryptic soy broth medium.

Table 2 -shows the growth of Beta
streptococci group A and Pneumococci in
tryptic soy broth with 1% yeast extract.

Table 3 shows the -growth of Betax
streptococci group A and Pneumococci in
bacto heart .infusion broth.

Table 4 shows the growth of -Beta
streptococct group A and Pneumococci in
tryptose- phosphate broth:

Table 5 shows the: growth of Beta
streptococci group A and Pneumocccci in
natrient -broth.

Graphs were plotted .for growth of
the organisms on semi-log paper using the
average nephelometer units ' against time
for incubation,

Figure { is the ‘graph for the growth
of Beta streptococci. group A in the broths.

Figure 2 is the graph for the growth
of Pneumococci in the broths. -

Haemophillus influenzae is a fastidious:

organisms, requiring an infusion medium
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enriched with blood or hemoglobin (X

factor ) and DPN or TPN (V factor). So

it was unable to growth in_ these broths,

Discussion

Beta Streptococci, Pneumococci and
Henophillus influerzae ‘are among the
organisms

fastidious commonly isolated

from patients.  These organisms need
enriched media for their growth. Selec-
tion of the propsr media for cultivation i3
very important, and the organisms general-
ly grow poorly in liquid media.

Table I-V show that Tryptic soy

broth containing 1% yeast extract sup-
ported growth of beta Streptococci group A
better than other liquid media. Peptones
in this medium are .derived from soy bean,
and the medium very useful in culturing
beta - Streptococci, especially for typing,
since-.medium containing peptone from
animal sources may induce some beta-Strep-
tococci to produce an active proteol};tic
enzyme which destroys M substance. Be-
sides the medium used, there are other
factors that stimulate growth, rate of the
organisms. William F. Vincent and
Cathleen J. Lisiewski (1)

Streptococci group A would grow 4-5 times

found that beta-
better if broth cultures were incubated
with shaking at 37°c. This is confirmed

in our experiment; if incubated without

. shaking, the organisms grew very poorly.

sfow.

157

Before measurement of growth by Nephelo-

meter could be determined, cultures had

to. be. incubated at least, six. hours, while
only two hours were required in ‘‘shaking”

incubation.

Pneumococc: grow best in Tryptose
phosphate broth; however, growth is very
Hemophllus mfluenzea do not grow
in any liquid medium tcstcd, because these

media lack the X and V factors needed

for their growth.

The growth> was determined by Ne-
phelometer, using a Coléman Nepho-Colo-
rimeter. This method is éasy and ‘not
time consuming, However, there are some
disad#antages. For example, the m.ethod
can be applied only to bacterial popula-
tions of relatively hlgh denstty Accurate

measurements require suspenswns contain-

_.ing ten million or more bacteria per mil-

liliter.  Also, tdrbidity of cultured broth
may result from other factors, such as
increases only in the size and shape of

the organisms.contamination etc.

-From our experiment, we can see that
mediz used in cultivation of the organisms
is very important. In good laboratories,
quality control of media sheuld always be
done ( 3,5, 8 ), because some lots of the
medium or the same lot prepared at dif-
ferent times may not support the growth

of some organisms.
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TABLE 1

Shows the growth of Beta streptococci group A and Pneumococci

in Tryptic soy broth medium.

Incubation time in hours
Organism - T
\ 0 2 f 4 6
Beta Strep. group A 1 0 | 6 55 304.5
. . 2 0 3 29 108
1 ” 3 0 3 11 48
' » 4 0 2 13 . 91
Average 0 3.5 | 27 113
Prneumococci 1 0 00 00 13
., 2 o | o0 00 18
¢ 1
i 3 0 00 00 | 24
. 4 0 00 00 24
Average o 00 00 20
‘ | s .
N :

0 = No reading

00 = Growth insufficient to obtain readidé
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TABLE 2
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Shows the growth of beta streptococci group A and Pneumococci

in Tryptic soy broth with 1 % Yeast extract

Incubation time in hours

Organism . . | , | . *(;‘
Beta Strep. group A 1 0 3 ' 114 E 588
' ’ 2 0 I 5 33 | 470
) " 3 0 3 19 59
. " 4 0 2 20 185.5
Average 0 ; 3 1 47 ) 3256
Pneumococci 1 0 ‘ 00 i 2 | 39
2 0 L 00 : 9 41
, 3 0 !‘ .00 J 7 40
. 4 o | o0 9 45
Average 0 ' | 00 | | 41

0 = No reading

00 = Growth insufficient to obtain reading
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TABLE 3

Shows the grthh of Beta streptococci group A and Pneumococci

in Bacto Heart infusion

Incubation time in hours

Organism T T ‘: 7
0 24 ! 6.

Beta strep, group A 1 0 ! 6 ; 84 - 206.5

” . 2 0 } 3 | 12 27
w5 3 o | 3 6 13
’ . 4 0 { 4 18 126
Average 0 i 4 - 30 93
Pneumococci 1 0 00 1 : 1
» 2 0 00 2 3
. 3 0 00 - 1 2
v 4 0 1 00 - 1 1
Average 0 | 00 ~1.25 1.75

i

0 = No reading

00 = Growth insufficient to obtain reading
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TABLE -4
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Shows the growth of Beta streptococci group A and Pneumococci

in Tryptose Phosphate broth

a

Incubation time in hours

Organism : ; —

B o 2 | s+ | 6
Beta Strep. group A 1 0 | 6 02 | 574
" o 2 0 5 56 250
» s 3 0 4 22 76

o " 4 0 6 25 1573
Average 0 S 51 264
Pneumococci 1 0 00 35 82
s 2. 0 00 5 45
’ 3 0 00 20 90
. 4 0 00 0 | 96
Average 0 00 25 78

0 = No reading

00 = Growth insufficient to obtain reading
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TABLE 5

Shows the growth of Beta streptococci group A and Pneumococci

. in Nutrient broth medium
Incubation time in hours
Organism e ; T T
o | 2 4 | 6
Beta strep. group A 1 0 2 7 2 2
» ' 2 0 2 2 2
» . 3 0 1 2 2
” . 4 0 2 2 2
Average 0 1‘7.5 2 2
Pneumococci 1 0 00 006 00
» 2 0 00 | 00 00
» 3 0 00 00 00
. 4 0 00 00 00
Average 0 00 00 00

0 == No reading

00 = Growth insufficient to obtain reading
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M ox ‘
MNNTILRENLT D Beta streptococci

group A, Pneumococci WAE Haemop-

hilus influenzae 14 media 5 TU0 ﬁa
Tryptic soy broth, Tryptic soy broth
with 1% Yeast extract, Heart lnfu-
.sion broth, Trypt-osel Phdsphate broth
LAY Nutrient broth - lanld 0.1 c.c.
18-24 hrs. ‘broth ;:ulture ‘ilﬂil?ﬂﬂui
na191d831lu broth ueTuTa UaBAR
0.1 cc. U1l incubate 37°C. um

Burton Kahn Shaker 14 incubator
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B3

v o o ! 4
ummmmmw?{umu Nephelometer
L 24 4
units 724tA303 Coleman Nepho—Colo-
rimeter NAIIN incubate AU 2 hrs.,
4 hrs. URY 6 hrs. MAINAMU WUITUAD
90 incubate AU 6 hrs. Beta strep-
- "‘rdd. -
tococci L%ity\lﬂﬂ‘%‘;ﬂ‘lu Tryptic Soy
broth with 1% Yeast extract. Pneu-
a vrdg ‘ )
*mococcei mmhwﬁlu Tryptose Phos-
phate broth UAS Héemophilus influ-

1 a &
enzae N&W135092193Q U Broth 1an

1a.
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“Use of A New Reducing Agent, Meta-
mizol, in Determining Inorganic Phespho-
rus in Blood and Urine”

Fayez K. Guirgis and Yehia A. Habib,
Clin. Chem. 17 : 78 - 81, Feb, 1971
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“Pirect Photometric Determination of

Globulin in Serum’’

Harry Goldenberg and Patricia A. Drewe.,
Clin. Chem. 17 : 358 -362, May, 1971,
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An Improvel Method for Measuring Blood
Concentration of Pheny]pyruvic Acid

by S.P. Coburn, J.D. Mahuren,
and R.W. Fuller

From Clinical Chemistry Vol. 17, No. 5
a May, 1971

4 4
.Phenylketouria 9314 inherited
=l
disease Charecterized Tatn metabo-
4y J
lic error ﬁﬁummimdaﬂu phenylala-
v 4 + 4 °

nine "WLUN, tyrosine “menmu phe-

¥ & ')

nylalanine Eglﬂ‘ﬂuﬂ%:qﬂ deaminated I
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B. Se. <Med. Tech‘), C (ASCP)

A mild case of infzction dne to Vibrio
cholera classical Type Ogawa.

Banerjee, L.N. Indian Med. J. 65: 92-93,
1971
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Rabics in a child diagnosed by a new intra-
vitam Method, the cornca test .

by E. Cifuentes, E. Calderon and G. Bijlenga
From J. Trop.  Med. & Byg. 74:23-25, 1971
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Rapid Test for Urease and Phenylzlanine
Deaminase Production

by Grace Mary Ederen Jackie H. CHU and
Donna J. Blazevic

from Applied Microbiology, Vol. 21, No. 3,
March 1971.
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