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Morphology of Leptospira % 15,000 (s7)

a. Protoplasmic spiral

b. Axtal filament

¢. Enveloping sheath
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Fletcher’s Semisolid mediam

1. Sterile 1.76 liters of distilled water
by autoclaving at 121C for 30
minutes.

2. Cool to roorn temperature and add
240 ml. of sterile normal rabbit
serum.

3. Inactivate by incubation at 56 C.

for 40 minuies.

4. Add 120 ml. of melted (not greater
than 56.C) 2-5 percent meat extract
agar pH 7.4

5. Dispense 5 ml. amounts in sterile
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16 by 130 mm. screw—capped test

tubes.

6. Incubate at 56.C for 60 minuates
on 2 sucessive days.
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U32nauIT0Y7 8BULAITIUTEY Difco SN
HAR
Fletcher’s Medium Base (Dehydrate)
Formula: Ingredients per liter

Bacto-peptone 0.3 gm.

Bacto beef extract 0.2 gm.

Bacto agat 1.5gm.
Sodium chloride 0.5 gm.
pH 7.8-8.0

Direction : To rehydrate the medium
suspened 2.5 gm. in 922 ml. cold dis-
tilled water and heat to boiling to dis-
solve the mediun completely sterilized
in the Autoclave for 15 mins at 15 lb.
pressure (121.C>. Cool medium at 56.C
and add 8-10% Rabbit serum. Dispense
aseptically into screw-capped tubes in
5-7 ml. amounts. I‘naclivate the whole

medium the day following its prepara-

tion at 56'C for one hour.
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Distilled water 100 ml.
1:151 Tannic acid solution 5znay

Tannic acid 5 gm.

Phenol 1 gm.
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LIST OF SEROTYPES AND SUB_SEROTYPES OF LEPTOSPIRA (1965) (1)

GROUP

SEROTYPE

1. Icterohaemorrhagiae

—icterohaemorrhagiae
—icterohaemorrhagiae
—icterohaemorrhagiae
-mankarse

-naam

-Naam

—Naam

—-sarmin

—budapest

~birkini

-birkini

~weaveri

-Ndambari

SUB-SEROTYPE | TYPE STRAIN
-incompleta RGA
-icterohaemorrhagiae | M 20
—nadhambukuje Nadhambukuje
- Mankarse
~naam Naam
-Mwogole Mwogole
-dakota Grand River
- Sarmin
- PV. 1
-birkini Birkini
~smithii Smith
- CZ39%U
- Nadambari
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GROUP SEROTYPE SUB-SEROTYPE | TYPE STRAIN

2. Javanica -javanica - Veldrat Bat 46
—poi - Poi
—-Coxus - Cox
~Softa ~ 874
—Celledoni —celledoni Celledoni
—Celledoni -whitcombi Whitcomb.

3. Caricola ~cannicola - Hond utrect IV
-Schuffneri - Vleerrmuis 90 C
—benjamin - Benjamin
—jonsis - Jones
-sumneri - Sumner
-malaya - 46
~Kamituga - Kamituga
-bafani - Bafani
-kahendo - Kahendo
~broomi - Patane
-Bindjei - Bindjei

4. Ballum —ballum —ballum Mus 127
-ballum —catellonis Castellon 3
~ballum ~arboreae Arborea
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GROUP SEROTYPE SUB-SEROTYPE | TYPE STRAIN

5. Pyrogenes —pyrogenes - salinem
—zanoni -zanoni zanoni
—zanoni -myocastoris LSU 1551
~abromis - Abraham
—biggis - Biggis
—hamtoni - Hampton
-alexi - HS 616
—robinsoni - Robinson
-manilae - LT 398

6. Cynopteri —~Cynopteri - 3522 C
—-butombo - Butambo

7. Autumnalis —autumnalis —autumnalis Agiyami A
-autumnalis ~rachmat Rochmat
~autumnalis ~fort-bragg Fort Bragg
—autumnalis —bulgarica ” Nikolarva
~bangkinang - Bankinang 1
—erinacei—auriti - Erinacei-auriti
~mooris - Moores
—Louisiana - JLSU 1945
—sentot - Sentot
—oleans - LSU 2580
~djasiman —jasimasx;ian Djasiman
-djasiman ~gurungi Gurungi
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GROUP SEROTYPE SUB-SEROTYPE | TYPE STRAIN

8. Australis —australis - australis Ballico
-Lora - Lora
-bangkok - Bangkok D92
—-miinchen - Miinchen C90
-Jalna - Jalna
-bratislava - Jez Bratislava
~fugis - Fudge

9. Pomona ~pomona pomona ‘Pomona
-pomona cornelli CB

! —pomona tropica CZ299 U0

10. Grippotyphosa ~grippotyphosa - !Moskva Vv

11 Hebdomadis ~hebdomadis hebdomadis hebdomadis
—hebdomadis rona Nona
-kambale - Kambale
-dremastos - Kremastos
—worsfoldi - Worsfold
—jules - Jules
-boricana - HS-622
—kabura - Kabura
—mini mini Sari
—mini szwajizok Szwajizak
~mini georgia LT 117

1 ~hardjo - Harcjoprajitne

~wolffii - 3705
-medapensis ~ Hond HC
-sejroe sejroe M 84
-sejroe balcanica 1672 Burgas
~maru CZ 285 B
—saxkoebing saxkoebing Mus 24
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GROUP SEROTYPE SUB-SEROTYPE | TYPE STRAIN

-haemolyticus hemolyticus Marsh
-perarneles - Bandtcoot 343
-polonica - 493 Poland
~haemolyticus ricardi Richurdson
-saxkoebing nero Nero

12. Bataviae ~bataviae - Swart
~Paidjan - Paidjan
-djatzi - HS 26
- kobbe - CZ 320 K
-balboa - LT 761

13. Hyos -hycs hyos Mitis Johnson
~hyos bakeri LT 79
-hyos guidae RP 29
~atlantae - LT 81
-kisuba - Kisuba
- bravo - Bravo
-atchafalaya - LSU 1013

14. Panama —-panama - CZ 214 K
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i atadTeallsmuuudscinalngas

o
WAl 2486-2510 (40-41)

211 Human !. [ bataviae

910 Rat

WILUN]
2. L.canicola WITURT

3. L.icterohaemorihagiae

NITUNT
4, L.rachmat  WitUnl

-t 2
5. L.javanica e lny

6, L.pyrogences WITUNI
7. L hebdomadis ‘Hﬁq;
1. L.javanica nna"mfﬂ
2. L.saxkoebing L“Z.i'ﬂﬂmll
3. L.akiyami A WuohTan
4 Lbataviae  NNIINIA
5. L.grippotyphosa ﬁmﬁ
6. L pyrogenges ﬁmﬁ, '
20ULNU
7. L.hyos UATHIHN

8. L.icterohaemorrhagiae

vgni’mfw
9. L.lora FOURNY
10. L.wolfii AU BN

11. L.hebdomadis NNInn
12. L.sentot UATUIAN

-l
13, L.Pomona ‘H‘HI{!

14. L.forthragg
15, L.malayi ?
16. L zazoni ?

17. L.diatzi

18. L.alexi

210 Dog 1. L.bataviae
2. L.javanica

3. L.canicola

) 4. L bangkok D92

(New serotype)

35

AN
UM

WUN

5. L.icterohaemorrhagiae

210 Cattle 1. L pomona
2. L.hyos
3. L.hebdomadis
4. L.autumnalis
5. L.alexi
918 Cow 1. L.bataviae
2. L.javanica
3. L.pomona
970 Swine 1. L pomona
2. L.canicola
3. L.javanica
871 Buffalo 1. L.australis
2. L.hebdomadis
3. L.hyos
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4, L.pomona
5. L.alexi
6. L.autumnalis

99 Cat 1. L.javanica

WHO/FAO Leptbspirosis Reference
Laboratories.

ﬂaqﬁuﬁnz’in"wn"u 8 uud g~

1. Department of Health and Home
Affairs, Brisbane, AUSTRALIA

2. London School of Hygiene and
Tropical Medicine, London, ENG
LAND.

3. Israeli Institute for Biological
Research, Ness-Ziona, ISRAEL

4. Institﬁté Superiore di Sanita,

Rome, ITALY.

YVol.3 No. 1

5. National Ipstitute of Health,-

Tokyo, JAPAn.

. Institute for Tropical Hygiene

and Geographical Pathology,
Amsterdam, NETHERLANDS

. Division of Veterinary Medicine,

Watter Reed Army Inmstitute of
Research, Walter Reed Amy
Med‘ical Center, Washington,
D.C., U.S.A.

. WHV  Leptospirosis Reference

Laboratory Gamaleja Institute of
Epidemiology and Microbiology,

Moscow, U.S.S.R.
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ANTIBIOTICS -AND CHEMOTHERAPEUTIC AGENTS

I. Definition

Substances produced by microbes or
by chemical synthesis which can be used in
the treatment of infectious diseases because
of selective toxiciy for the infecting agent.

II. Sources of Antibiotics

1. From Molds (Fungi)
Penicillin
Cephalothin
Griseofulvin

Fumagillin

. 2. From Bacillus sp.
Polymyxin
Colistin
Bacitracin

Gramicidin

3. From higher bacteria (Order Actinomy-
cetales), Streptomycen and Micro-

monospora
Tetracycline Vancomycin
Chloramphenicol ~ Nystatin
Erythromycin Ampbhotericin B
Streptomycin Lincomycin
Kanamycin Gentamicin
Neomycin Cycloserine

C. Evans Roberts, M.D.

Usually a family of different con-
geners is produced and mutants must be
selected, or medium composition altered
to give the highest yield of the most sui-
table form. The antibiotic must then be

extracted from the medium, extensively

purified, and. {standardized according to
activty. It may then be put into a suitable
from for administration to people or animals
flavored, buffered, v

form gastric acid, put into capsules, pressed

coated for protection

into tablets, mixed with substances to

prolong absorptiemn, etc.

New antibiotics must receive extensive
evalution as to Spectrum of activity against
different pathogens, toxicity studies to define
permissible doses, identification of pathways
for metabolism and excretion, levels of drug
in blood, tissue and body fluids, effect of
protein binding and pH on activity, and
stabilty.

IIL. Classification according to spectrum of
activity (-Chemotherapeutic agents given
in parentheses)

1. Primarily active against gram positive

Bacteria

*Departmant of Microbiology, Faculty of Medicine, Chiang Mai University.
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Penicillin G. Vancomycin
Gramicidin Erythromycin
Bacitracin Lincomycin

Primarily active against gram negative
Bacteris
Polymyxin Colistin

Useful against M. Tuberculosis

Streptomycin (Iso nicotinic acid
hydrazide - INH
Kanamycin (Para-aminosalicylic
acid - PASA)
Cycloserine (Pyrizinamide)
Viomycin (Ethionamide)

Active against many gram positive

and gram negative bacteria

Tetracyclines Gentamicin
Chloramphenicol (sulfa drugs)
streptomycin cephalothin
Kanamycin

Neomycin

Activity only against fungi
Amphotericin B Griseofulvin

Nystation

Active in treating virus diseases -

none (so far).

_IV. Important drug families

1.

Sulfa Drugs - The effectiveness of
these drugs was discovered in the
1930’s during mass screening of azo
dyes for antimicrobial activity. One
of these dyes Happened to have 2
sulfonamide side chain, Many

different sulfa drugs are now pro-

January 1970

duded by chemical synthesis. The
mode of action has been demon-
strated to be competitive in hibition

of para amine benzoic acid (PARA).

SO,NH, COOH

NH NH,

2
SULFANILAMIDE PABA

The latter aubstance is needed in
the synthesis of folic aeid, which in
turn acts as a co-enzyme mediating
reactions producing thymine, hypo-
xanthine. serine & methionine. In
the presence of sulfa drugs the
enzyme responsible for incorporating
PABA into folic acid picks up the

structurally similar sulfa instead, and
normal folic acid synthesis is thus

blocked.

the cells of man some bacteria be-

The drug cannot affect

cause they do not synthesize folic
acid. Sulfas exert bacteriostatic
activity rather than bactericidal. A
relatively low pH may result in
renat damagetdue to precipitation

the kidneys. Sulfas may also
produce undesirable effects by anta-

gonizing the activity of bactericidal
drugs, by taking up albumin binding
sites, (bilirubin sites in kernicterus, and
drug sites in therapy with oral anti-
diabetes msdicines), or by producing

hypersensitivity reactions (Stevens-

~ Johnson syndrome).
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The chemotherapeutic agents

INH and PASA resemble sulfas in

structure, but they are not PABA.

antagonists, and the mode of action

is uncertain.

Penicilling - Penicillin was the first
antibjotic to be safe and effective

for systemic therapy, and it remains

today the antibiotic with the biggest

45

therapeutic ratio.. (Activity/ Toxi-
city) the early studies showed that
the medium in whith the producing
mold grew contained a family of
related compounds ‘with different
antimicrobial activity, stability and
protein binding, Penicillin G (ben-

zyl penicillin was found to be the

most satisfactory for use in treating

patients :

BETA LACTAM RING

SIDE CHAIN

Penicillin G, however, has the de-

fects that it is acid labile (and
therefore, much activity is destroyed
by stomach acid), it is inactivated

by penicillinase ( A beta-lactamase
produced by some staphylococci and
many other béeteria,) and it is effec-
tive against only a few gram negative
organisms such as Neissria and

spirochaetes.

This situation was improved with
the discovery of penicillin V, which
was more acid stable by virtue of a

different side chain.

‘}—n o G H

2 cH’
Orlord? o

co—N
6—AMINO — PENICILLANIC ACID(E APAY

¢

| NCHy
CHCOOH

In 1959 it was discovered
that 6-APA could be produced by
molds, and side chains could be
added to it by standard chemical
procedures. Thus methicillin was
produced, resistant to penicillinase ;
ampicillin, with incfcased activity
against gram negative rods; and
oxacillin, both acid stable and peni-

cillinase resistant:

Toxicity. Penicillin is almost
completely non-toxic to. the cells of
the body, although very high con-
centrations are irritating to the
nervous system. This very high

therapeutic trtio steams from the

fact that the major (and probably
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only) action of penicillins is against
normal cell wall * production by
bacreria, and mammalian. cells lack
a cell wall. This does not smean
that deaths may not rssult from
penicillin, because many people have
died from penicillin allergy.  Thus
everyone involed in prescribing or
administering penicillin  should get
in the habit of first asking the
patient thether "he is allegic to

penicillin, and also know what stcp§

might be taken should severe allergy .

result.. ..
" Some practical problems in

the use of penicillins. Penicillins

lose activity quickly once they are

Puttinto'sblution, even when refri-
gerated.  Once penicillina are diss-
olved for laboratory “or therapeutic
reasons, they should be used pro-
mptly. Even water condensation
which may form on antibiotic sensi-
tivity discs may cause rapid deterio-

ration of activity.

‘Many bacteria are highly resistant
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to penicillins and may even
grow in penicillin ointments or
solutions.  Serious [infections have
cesulted when these contaminated
medications were used for treatment.

As with other antibiotics, the
number of resistant strains of bac-
teria increases as use of the antibio-
tic increases. For example when

penicillin was first discovered, pro-

bably not more than 3%, of staphy-

lococei were 'Vrcsist‘ant\; by 1946,

14%: by 1948, 58%; and by 1960,
83%; were resistant.

Also as with many other anti-

biotics and chemotherapeutic agents,

food interferes with “the absorption
of penicillins from the gastro-intes-
tinal tract. Thus for optimum
results, fhis group of drugs should

be given away from mealtime. This
is difficult for most patients to
remember, and also may result in
gastro - intestinal \side, effects ‘such

as diarrhea.

3. Tetracyclines. This is a family of

bacteriostatic antibiotics produced by

host. .

Other antibiotics such as bacitracin, cycloserine and vancomycin, while they

act to cell' walls, have other sites of activity as well and have significant toxity for the

\,
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certain strains of Streptomyces.
They all have similar spectrum and
activity, although the newer deriva-
tives have been promoted as giving
more prolonged effect.  One of the

mosi: useful members of the family,

tetracycline, is shown below :

H CH, OH H N(CH)
32

“ —OH

CONH

‘ : OH 2
1 1 i i
OH 0 OH (o)

These drugs have little toxicity or
tendency to produce allergy when
usual doses are employed, but may
damage the liver in certain patients
with higher doses. The therapeutic
ratio is low, and tetracyclinc§ are
mainly of use in treating urinary
infections, or diseases secondary to
Rickettsia and Chlamydia. They are
not as useful for bacterial upper-
respiratory infections as they once
were because of thd development of
resistant strains of beta-hemolytic
streptococci and pneumococci.

* Tetracyclines have produced
serious side- effects by altering the

normal flora, thus allowing establish-
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ment of resistant pathogens. Serjous
toxicity can also result from old
(outdated) tetracycline, which pro-
duces damage to the kidney (giving
an illness resembling Fanceni ‘Syn-
drome).  Other side effects include
photosensitization, and alterations of
growth weight and tooth develop-

ment of infants.

The site of antimicrobial accti-
vity is one (or more) steps of protein
synthesis including t-RNA binding
at the ribosome. =~ The reason for
selective toxicity agaimst microor-
ganisms is uncertain.  Tetracycline
chelates with metalic ions and it has
been suggested that this may explain

the antimicrobial effect.

Those working with tetracycline
in the laboratory should be aware
that serum, divalent and trivalent
cations, and alkaling pH all interfere
with antimicrobial activity of this
drug. In addition, some, such as
chlortetracycliné and [{methicycline

are very unstable in broth media.

Chloramphenicol. Chloramphenicol

is a bacteriostatic antibiotic effective
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.. fluid.

against many gram - positive and
negative bacteria. The structure

is given below :

CH_OH
cu-— OH—CH—NHCO—CHCL
2

The drug is very stable, and unlike
tetracycline is poorly bound by
serum proteins an thus diffuses rela-
tively well into the cerebrospinal
Like tetracycline, it acts
by interfering with protein synthesis,
possibly in part by interfering with

binding of m-RNA to the ribosome.

Like many compounds with a
nitrobensene group, chloramphenicol
is toxic to mamalian cells, especially
the bone marrow, These is a
dose-dependent pharmacologic effect
of interfering with normal red-blood-
cell production.  In addition about
one in sixty thousand patients who
receive the drug develop aplastic
anemia which is frequently fatal or
is followed later by Ieukcﬁxia. For
this reason, chloramphenicol should
never be used for treating minor
infections where the chance of death

from the infection is negligible.
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Like tetracycline, chlorampheni-
col may also produce superinfection
or overgrowth of resistant compo-
nents of the normal flora, or may

interfere with the bactericidal effect

of a drug such as penicillin.

5. Streptomycin, Kanamycin, Neo-

mycin, Gentamyein. This group
of antibiotics are similar in chemical
structure and antimicrobial activity.
They ar;a large, poorly absorbed
molecules which must be injected
levels in

to produce therapeutic

tissue, The most important toxic
effect is on the {8th cranial nerve,
producing dezfness. However, renal
toxicity may also be significant.

In laboratory use, they are
stable substances, which are adver-
sely affected by low pH.  Thus
activity may falsely appear low in
media having a fermentable sugar
or in atmospheres containing appre-

ciablé carbon dioxide.

Polymyxins. Pélymyxin and colis-
tin are large poly-peptide molecules
which act on the cytoplasmic mem-
'brane of - bacteria, causing loss of

cytoplasmic' materials and- eell death.
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There is little or no absorption from-

the gastro-intestinal tract.  The

therapeutic retio is very low, toxicity

of greatest importance involving the

kidney: Their main value is in
the treatment of infections due to
Pseudomonas, which are often

resistant to other antibiotics.

Nystatin, Amphotericin B. These
are also-'poorly absorbed drugs with
low therapeutic ratios. The also
act against cytoplasmic membranes,
but only those containing sterols.
Since bacteria lack sterols in their
cytoplasmic membranes, these anti-
biotics have no activity against
bacteria, and are used in treating

fungal infections.

The macrolides, such as erythro-
mycin, oleandomycin and lincomycin,
are generally inefective in treating
infections due to gram negative
réds, although the latter may be of
value in Bacteroides infections.
Chief value is as alternatives to
penicillin  in treating streptococcal
pharyngitis in patients allergic to

cillin.

V. Sensitivity Testing and Assays

49

L~ - P il

The susceptibility of some micro-
organisms to some drugs is predic-
table. For -cxample, penicillin is
always effective against Str. pye-
genes, N. meningitidis and D.
pneumoniae. Also, tetracycline

and polymyxin are rarely active

against Pr. mirabilis.

‘However, with most organisms
there is great variation is suscepti-
bilitiy from strain to strain, and

there must be laboratory determina-

tion of the sensitivity in each case.

Here ‘sensitivity ” does not
mean that the micro-organism is
inhibited by some vefy high con-
centration of antibiotic, but ‘;‘hat it
is inhibited in the laboratory by
concentrations” lower than those
achieved in the blood streams of
patients receiving trestment. Thus
a new antibiotic must be g_iven to
human volunteers in non-toxic doses
and ﬁssays of serum antibiotic

levels made. Chemical methods

- can be used with some drugs such

as . penicillin, chloramphen-icdl and



sulfa, but although precise, they
often do not distinguish between
active drug and inactive break-down
products. Biological methods are
more difficult and less precise, but
give determination of active drug.
The latter methods compare activity
in a sample of serum with activity
of a series of media containing
known concentrations of drug
(standards). One must be careful
to control such factors as pH, serum
" concentrations, metallic ion content,

etc,” ‘To be sure they are nearly

the same as the unknown sample.
The serum must contain only one
drug.

The standard method for sensi-
tivity determinations involves ino-
culating the organism being tested
onto solid or in fluid media with
different known concentrations of
drug. After a period of incubation,
one observes the least concentration
producing complete inhibition of
growth, This walue is called the
“MIC” (minimal inhibitory concen-
tration). Fluid media can be sub-

cultured onto antibiotic-frec media
to . determine whether any living
organisms pesist. This procedure
gives the MBC (minimal bactericidal
concentration). As with assay

procedures, the phyéico-chcmical
characteristics of the medium should
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not differ greafly from human
plasma with respect to pH and
metallic ion. Correction for the
effect of serum can usually best be
made from studies of serum binding

utilizing ultrafiltration metheds.

A medical laboratory often keeps
a record of the susceptibility patterns
for different micro - organisms in
order to advise physicians (pending
sensitivity testing) [which drug is
most likely - to work. This is
nccessar‘y because the percentages of
sensitive strain of a given species
vary with time depending on patterns
of drug usage and perhaps the
spread of Resistance Transfer Fac-

tors.
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2. Acid alcohol
Hydrochloric acid, concentrated 3 MI.

Eth-anol, 95% 97 ml.

3. Counter stain (Methylene bl’ue)
 Methylene blue 0.3 gm.

Distilled water 100 ml.

Trashis penicillin-blood agar medium
Plain agar 1.5 gm.
Glycerol, analytical grade I ml
Human bank blood (with ACD solution)
25 ml
Distilled water
Penicillin, crystalline potassiam G
50-106 units per miklil;iter*

(Fin-al pH, approximately 6.3)

Aad o v ¢ 3 )
awi azawmemily  glycerol-water
L . <
TAAN19AN sterilize 108 autoclave W 15

) . -l e aw &
pounds (121°C) W 15 Wi 1Ay
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Thioglycollate medium without

indicator
Peptone 20 gm.
L-Cystine 0.25 gm,
glycerol 6 gm
sodiwm Chloride 25 gm.
sodium thioglycollate 0.5 gm
sodium sulfite 0.1 gm-
Agar 0.7 gmi.
Distilled water 1,000 ml.
(Final pH 7.2 *)
Medium %o laluvasounnd)  aeepe

vy , ,
Titidman 7 9.0 sterile 14 Autoclave
E) . P v @
w121 C W 15 WM U&NNY medium

T’a"'tuqmuqﬁﬁﬁiﬁ’iﬁﬁ ,

» 1» . ’ o . t c 1 -
- 100 units 01 media WIMABUIUAN T tADW
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HOW TO APPLY FOR ADMISSION TO
A US. SCHOOL OF MEDICAL TECH-
NOLOGY APPROVED BY THE AMERI-
CAN MEDICAL ASSOCIATION

Admission Requirements :

1. Three years [of U.S. College study
or its equivalent, including 16 semes-
ter hours of approved chemistry
courses, 16 semester hours of
approved biologic sciene and 3 hours

of mathemetics.

2. Most schools of medical technology

require a C average lor better.

3. In addition, the Schools of Medical
Technology require a good working
knowledge of spoken and written
English.

Admission Procedures:

1. As evidence that you have the above
qualifications, have your college or
university send an official academic
transcript to the Registry of Medical
Technologists, Box 2544, Muncie,
Indiana 47302. Photostatic copies
are not acceptable. A free of § 2
must accompany the request for
transcript evaluation. Be sure to
include:

A. A list of all the schools you have
attended, including locations and

years of enrollment.

B. The $2 fee to pay the Registry
for the official evaluation.  If
sending a check, the overall di-

mensions must not exeed 8 - 3/4
uby 3-‘2/3”5

. If you are found to be qualified, the

Registry will send you a certificate
of cligibility when your transcript is
returned. Enclose both documents
with your application to any AMA-
Approved School of Medical Tech- ‘
nology.  You may choose 8 school
from the list the Registry will en-

close with your certificate.

. The best way to ‘prove your Eng-

lish languege competency is to take
an Engiish language proficiency test.
You may do this by writing to
TOEFL, Educational Testing Service,
Princeton, New Jersey, U.S.A. 08540,
for a Bulletin of Information.
This contains a list of the cities in
which the test will be held and the
scheduled test dates. You should
complete the registration form (also
included), and return it to ETS with
2 $10 (or $ 13) international money
order.  Be sure to enter the name
and address of the school you wish
to attend in Item 2, so your scores
will be sent directly. During the

month before the test you will
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receive an admission ticket, contain-
ing the exact center address and the

reporting time.

If for some reason you are un-
able to take this test, be sure‘
to submit some other com-
parable proef of your English
language ability, along with your
transcript and certificate of eli-
gibility when you apply to the

schoot of your choice.

SUPER-FAST ANALYZER
by Dr. Norman G. Anderson

From Clinical Laboratory Forum.
- . - w 4 a
tizangnaulniipsunniniainn1n
L. A yv awn 4
W Cliriical laboratory 7418U0)241a783
) ¢ da v 1 X A
ABLVULNMAULIAILAZLTU TRDI1IAULE S
o2 4
Nfd Fast analzer (GEMSAEC) IR0
v
320173080109 40 samples 1HITHLIIAN
v 1 - - ] N
UOBNIT 30 UM (ATEY Fast analyzer U
o va B - '
NIRIAARILIININTNARDUNADEUN Tennes-
| U
see’s Qak Ridge National Laboratory
muqzﬂﬂﬂ Dr. Norman G. Anderson
4 4 o ' v
(A72348A1NA13 19 Double beam spec-
v o H
trophotemeter & M130A133Us01A AU
v . B
- 1#A199MM Micro analysis W
routine screening U8Y emergency tests
- euan complement 983 sample

. © - ey =< L]
NU reagents 18887 Tunalui’a) 1 1mm

January 1970

- 170 complete initial scap
783 samples ﬁwuﬂma’lu 50-120 milli
seconds

- BURABANNMN Oscilloscope 198
Cathode ray tube (CRT) uazWuWaN
[HuAatas

— 711 batch of samples Wﬂh}
arrienmely 2 um

- uanﬂ1mﬁﬂwmmmé'm‘mu?mﬂ?aa
ﬂama'lﬁma oscillescope

ADULT FETOPRO’i‘EIN HELD TO
DENOTE HEPATOMA

by Richard M. Iammarino
From Cliinical Laboratory Forum

« P [
uPsunLunaly Pittsburgh
. 133 . .9 4
Alpha; fetoprotein ( fetoglobulin ) 91
- t B
Unasnan T fetus Uaz neonate U 12
v d N ’ R
wolauduIngly cases 283 Primary
v v d 4 aa o
carcinoma 98930y l_La:‘l‘ElLuulﬂ‘iﬂan.EJ
Tialnennaunads
v Al v
THNUHLINFIIOIE 78 UAIB Primary
carcinoma 93U UAY confirmed A28
biopsy amnmﬁ radial immunodiffusion
vy P R o
LERREERLE Alphay fetoprotein Tuszay
0.2 mg /ml. uazvINMIIBAU1E 2 naw
NAULINATINY Alpha; fetoprotein 11-

| . L .
WU 50% 993U UATANNANMUIATIN



Vol. 3 No. 1

WUTIUIU 80%

w Y »

:,z‘mnum'n Alphay fetoprotein n
81107379198 routine electrophore-
. ) < d P -a
sis  inmzlnmrdaguudas wonesaua
[ v o (V) [Y]
281AUUY Primary carcinoma 83au1a

) v add, o -4 .y

8MIVIEN 197399 A8 95983 Ouch-

4 v

terlony 740399 Alpha; fetoprotein 1#
v v 4 -l v
arly high-titer antiserum guatoylann
N1EATY

N1IATIINIUY Agar plate L1ZT9IMIU

o
79 ',ilmqnmuuu Alphay fetoprotein

]

1 o d
antiserum qI4AN 6 ﬂnﬂmumumm

sera Giﬂ'lﬂfl
3 sera 903 random cord
2 sera 903 adult control (iﬂn heart
disease U8 non - cancerous liver
disease)

1 serum ‘HMQU’JUMH Liver carci-

noma
dy v 1< -
HAN 1AW Precipitin bands L@
M 4 ¥
YUN cord sera MIAIN LAY serum 9803

v v [
Qumma Liver carcinoma MU
107701

Cutaneous Diphtheria A Laboratory
Note
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