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PREFACE 

The purpose of this manual is to provide infor­
mation about the services available from the State 
Hygienic Laboratory to all persons concerned 
with the health and well-being of Iowa citizens. 
Information regarding the examinations offered, 
methods to be used in collection and shipment of 
specimens, and procedures for reporting of labora­
tory results are included in each section of this 
manual. 

It is hoped that this manual will be a useful 
and frequently consulted reference. It has been 
designed to accommodate any additions or dele­
tions which may be needed to keep it updated. 
The State Hygienic Laboratory will notify all con­
cerned of any such changes and provide the ma­
terials necessary, if any, to make these changes. 
In this way the manual will not become obsolete . 

Editor 
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l. The value of a laboratory examination depends as 
much on the quality of the specimen submitted 
as it does on the technical method of examination. 
A POORLY COLLECTED AND IMPROPERLY 
PREPARED SPECIMEN CANNOT YIELD RE­
LIABLE INFORMATION. Therefore, it is im­
portant that every specimen sent to the Labora­
tory be collected and shipped in accordance ,vith 
the instructions furnished in this manual. Detailed 
directions are listed in the section of this manual 
explaining the services of the respective labora­
tory division performing the test desired. 

2. Requests for tes ts can be made only on the proper 
data forms. If the desired tests require more than 
one data form, divide the specimens and fill out 
separate forms. Examples of the proper data forms 
are given in that section of the manual dealing 
with the desired test. 

3. The data forms must be filled out completely us­
ing a typewriter or black, medium soft lead p en­
cil. WRITE OR PRINT LEGIBLY. Your repo1t 
will consist of an exact -copy of the request form 
with the Laboratory's findings recorded. 

4. Kits for the collection and shipment of specimens 
are sent free upon request. Since they are expen­
sive, only those necessary for short periods of 
time should be requested. These kits are furnish ed 
for the sole purpose of submitting specimens to 
the State Hygienic Laboratory. THE USE OF 
THESE KITS FOR ANY OTHER PURPOSE 
CONSTITUTES A MISUSE OF STATE PROP­
ERTY. Illustrations of each kit are included in 
the appropriate sections of this manual. Federal 
laws require that biological material sent through 
the mail be carefully packed to avoid breakage 
and to proted personnel involved in its handling. 
Specimen mailing containers are to be used as 
follows: 

xi 

GENERAL INSTRUCTIONS 

Tube Shippers 

The labels provided for the tube shippers are of 
the pressure-sensitive adhesive variety and need 
not b e moistened to make them stick. To seal the 
specimen mailer for return to the State Hygienic 
Laboratory, remove the paper-backing from the 
label by bending the label along one of the black 
diagonal lines on the paper-backing. When the 
crease is sharp enough, the paper-backing will 
loosen at the crease and can be easily removed. 
Wrap the label firmly around the specimen mailer 
so the ends of the label overlap slightly. Th~ 
specimen kit is now sufficiently sealed for return 
to the Laboratory. 

Bottle Shippers 

Pre-addressed chipboard boxes are supplied to re­
turn the specimen kit to the State Hygienic Labora­
tory. The box has mailing lock-tabs to insure 
against the opening of the box during transit to 
the Laboratory. Please be certain the lock-tabs are 
secured 1before mailing. 

5. Do not ship specimens on weekends. Specimens 
mailed to the Laboratory on either Friday or Sat­
urday may remain in the post office through Sun­
day. In order to avoid spoilage and hemolysis, 
blood specimens should be refrigerated until they 
are mailed. This precaution is especially important 
during hot or very cold weather. 

6. Laboratory records are confidential. Except on 
receipt of "vritten permission, no information on 
an individual patient is given to persons other 
than the physician submitting the specimen or an 
authorized public health officer. 

7. The kits obtained from the State Hygienic Labora­
tory contain pre-addressed return mailing boxes. 
If other mailing containers are used, the outside 
wrapper is to carry the name and address of the 
addressee, the return address and the name of the 
sender, and a notation that a "Specimen for Bac­
teriological Examination" is enclosed. 
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LABORATORY DIAGNOSTIC SERVICES 

1 

The Diagnostic Services of the State Hygienic Lab­
oratory consist of three divisions: Microbiology, Ser­
ology and Virology. While we speak of certain labora­
tory examinations as diagnostic tests, it should be em­
phasized that a laboratory does not diagnose. It per­
forms certain biochemical or biological tests to de­
termine the presence or absence of certain substances 
or organisms in a given specimen. A laboratory does 
not and cannot interpret how the substances happen 
to be present. It is up to the physician to interpret 
the laboratory report in the light of his or her clinical 
findings. 

The most conclusive test a laboratory can offer is 
the isolation and identification of pathogenic organ­
isms. The failure to demonstrate the organisms may 
mean: ( 1) that they were not present in that pa1ticu­
lar sample, ( 2) that the sample was taken at the 
wrong stage of the disease, ( 3) that the organisms 
were too few in number to be detected, ( 4) that the 
pathogenic organism failed to survive in transit to the 
laboratory or ( 5) that the patient was not infected. 

In some diseases, where it is impractical to attempt 
an isolation of the organisms, serologic tests may bC' 
employed as indirec.;t evidence of infections by mea­
suring the patient's antibody response. It should be 
pointed out that the antibody titer of a patient's 
serum merely reflects current or past exposure to a 
specific antigen. A single quantitative serologic test is 
no measure of the degree or extent of infection. Two 
or more specimens should be obtained to determine 
a significant rise or fall in antihocl,v tit( •r. 



INTRODUCTION 
Throat and nasopharyngeal cultures are important 

in the diagnosis of such infections as streptococcal 
sore throat, diphtheria and whooping cough. They are 
also useful in determining the focal point of infection 
in such diseases as scarlet fever, rheumatic fever and 
acute glomerulonephritis. In epidemiological studies, 
these cultures have been essential for the detection of 
carriers of beta hemolytic streptococcus, hospital 
Staphylococcus sp., Corynebacterium diphtheriae and 
other potential pathogens. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Throat Cultures 
The throat culture specimen must be taken proper­

ly, preferably at the onset of symptoms and before 
antibiotic therapy. Reculture may be taken seven to 
10 days past treatment. For routine throat culture, the 
kit shown in Figure 2-1 is available on request. 

1. Collect specimens under good lighting; use a 
sterile, cotton-tipped swab as illustrated in Fig­
ure 2-2. Depress the tongue with a tongue 
blade and pass the swab firmly over the back 
of the patient's throat, tonsils or tonsillar fossae 
and any area of inflammation or exudation. 

2. Place the swab in the test tube with the cotton 
stopper. Do not break the applicator stick when 
replacing in the tube. 

3. Complete the throat culture data form, place 
both in the styrofoam shipping container, at­
tach the adhesive-backed mailing label and 
mail. 

NOTE: If diphtheria is suspected, two swabs should be 
taken as described above. A diphtheria outfit ( Figure 2-3) 
is provided for this purpose. 

Nasopharyngeal Cultures 

Nasopharyngeal culture specimens are recommend­
ed when attempting the isolation of pneumococci, 
meningococci or Haemophilus influenzae, because 
these organisms are found more commonly in the 
nasopharynx than in the nose or throat. N asopharyn­
geal swabs are essential for the recovery of Neisseria 
meningitidis from suspected carriers or for the re­
covery of Bordetella pertussis from suspected cases of 
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RESPIRATORY TRACT INFECTIONS 

whooping cough. They are most useful in culturing 
specimens from infants and small children, whose 
sputum specimens are not readily attainable. 

1. To take these cultures, use a cotton-tipped 
chrome! or stainless steel wire applicator ( not 
supplied by Laboratory). 

2. Inse1t the instrument through the nose to the 
posterior nasopharynx, remain there for a few 
seconds and then deftly withdraw it. 

3. Care must be taken to avoid mouth and throat 
contamination of the swab. 

Microorganisms Most Likely to Survive 
One- to Two-Day Shipment on Dry Swab 

1. Group A beta hemolytic streptococcus. This is 
the causative agent for streptococcal pharyngitis and 
tonsillitis. The mucous membrane of the tonsils and 
pharynx show a redness and swelling, and, in many 
cases, there are white to yellow patches on the tonsils 
or tonsillar fossae. It is recommended that other 
household members be checked for carriers, as strep­
tococcal infections are repeatedly diagnosed within 
the family. 

2. Staphylococcus aureus. Staphylococcal sinusitis 
and sore throat are caused by this organism. It is 
known that 30-40 percent of normal individuals carry 
this organism in nasal secretions. A person with a 
draining sinus or any purulent discharge is a source 
for the epidemic spread of skin lesions, boils, absces­
ses, wounds, etc. This is especially critical in hospitals 
where susceptibility to the organism is greatest among 
infants and the chronically ill. This organism will sur­
vive in significant numbers if the specimen arrives in 
the laboratory within 24-48 hours. The number of or­
ganisms on the swab tends to decrease the longer the 
shipping distance. 

3. C orynebacterium diphtheriae. This organism oc­
curs primarily in the respiratory tract, rarely on the 
skin or in wounds of infected persons or normal car­
riers. The organism is transmitted by droplet or con­
tact routes to susceptible persons where it infects the 
mucous membranes of the respiratory tract and there 
produces the exotoxin which, in turn, produces patho­
logical symptoms. 
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Sterile 

Figure 2-1 Throat specimen collection kit 
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G) Obtain with sterile throat swab 
Place swab in tube DO NOT 

as soon as possible after onset of illness, 
material from posterior pharynx, 

touch any exterior surface of tube. 

tonsils and fauc ia I pi I la rs. 

(see diagram below) 11 
@secure cotton 0 DO NOT BREAK SWAB 

@Fill out data card for each specimen 
Complete only that portion of data card 
shown below 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LA60RATORIES BUILDING 
K)WA CITY, IOWA 52240 

I ,. .... p,;,., with IUr,CIC M(DIUM son i.o .. ,. ... 11 ...,, I 

"' Dapiel ~.o.n__ 
Medical Clmic 
Big Iowo ' low• 

Z,pCodo 52254 
PLEASE PR I NT PLA I NLY 

Place in mailing container 

Throat Culture 
Examination 
(other than Diphthe ria ) 

Pleue I!l b'QI Uat! 
th11 dalil ca rd for the 

1ubn11111on of S-1)1.->c l mens 

for Diphtheria 
l::11.immauon 

0 Paucnton l\ 

(j) Wrap adhesive label around container and mail 

Figure 2-2 Procedure for obtaining throat swab 
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Styrofoam Shipping Container 
and Sterile Tube 

~ 
Sterile Cotton 
Swabs 

Diphtheria E xominotion Dato Form 
STAT~"~:!:!::!~:::~~roay O,phtheria 

.--.rn,c..._, LAIK>tlAro .. ,u .v"-OfffO Examination 
···-~~.:.:--..~!:1'_::~:.2~:.. .. -.' L----

Figure 2-3 Diphtheria specimen collection kit 
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To 
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Microorganisms Best Cultured Locally 

Some organisms will not remain viable on a dry 
swab for longer than a few hours and therefore arc 
best handled by a local laboratory. Specimens cul­
tured at the local level may be sent as pure culture 
isolates to the State Hygienic Laboratory for identifi ­
cation or confirmation. Instructions for the submission 
of subcultures by local laboratories are given on page 
14. 

l. Streptococcus pneumoniae. This organism was 
known form erly as Diplococcus pneumoniae and is 
found in the human throat, saliva and respiratory se­
cretions of many individuals as well as in carriers. 
Pneumococcal pneumonia is a common disease among 
infants, the aged and debilitated. In suspected cases, 
a sputum specimen is highly recommended for cul­
ture purposes. However, a throat culture swab is ac­
ceptable, but only if processed within two hours of 
being taken. 

2. Haemophilus influenzae ancl Haemophilus para­
influenzae. These are very fastidious organisms which 
can be found in the respiratory tract as nonnal flora 
and are capable of causing severe respiratory disease, 
meningitis, subacute bacterial endocarditis and a 
characteristic obstructive laiyngotracheal infection in 
children two to five years of age which can prove 
fatal. A sputum culture or throat culhire swab must 
arrive at the laboratory within a few hours after b eing 
taken for best recovery of the organism. 

3. Borcletella pe1tussis. The diagnosis of whooping 
cough may be confirmed upon the isolation of this 
organism from respiratory secretions. This acute bac­
terial disease involves the trachea, bronchi and bron­
chioles of children, usually less than one year of age. 
In a suspected case of whooping cough, the local lab­
oratory should be notified in advance of taking the 
specimen since special media must be freshly pre­
pared so that the nasopharyngeal swab may be innoc­
ulated immediately. 

REPORTING OF LABO RA TORY RESULTS 

Group A beta streptococci 

Colonies on blood agar plates showing beta hemoly­
sis are subsequently examined by the FA ( fluorescent 
antibody) technique. Results are reported on the 
throat culture data forms ( Fig. 2-1) . A positive FA 
indicates Group A beta streptococci. Fluorescent anti­
body which is negative for Group A indicates possible 
Group B, C or D beta streptococci, usually not impli­
cated in serious pathogenic conditions of the nose and 
throat. 

6 

Antibiotic sensitivities are not done on Group A 
beta streptococci unl ess urgently requested by the 
physician. 

Staphylococcus aureus 

Staphylococcus colonies are reported in percentages 
from a nose or throat culture plate. Percentages of 75 
percent or higher are considered of pathogenic sig­
nificance. 

Coagulase tes ts are performed to verify a Staphy­
lococcus aureus, and antibiotic sensitivities are set 
up on the coagulase-positive organisms . 

Pneumococci and Haemophilus organisms 
A significant number ·of colonies of S. pneumoniae 

and/ or H aemophilus influenzae organisms on a nose 
or throat culture plate are reported to the physician. 
An antibiotic sensitivity test is provided for these two 
organisms by special request only. 

Enteric-like organisms and/ or 
Pseudomonas-like organisms 

If a predominance of Escherichia-Enterobacter type 
organisms are found in a nose or throat culture, they 
are reported to the physician. Since the consulting 
physician knows of the case history and antibiotic 
therapy, he or she is able to judge the significance of 
the report. An antibiotic sensitivity is not performed 
unless requested. 

Bordetella pertussis 

Suspected cultures of B. pertussis are incubated in 
our hrboratory for five days. The cultures are checked 
for suspicious colonies and verified by the FA pro­
cedure. 

Positive cultures are reported immediately to the 
physician; an antibiogram sensitivity on the organism 
will follow the report. 

ENTERIC INFECTIONS 

INTRODUCTION 

The bacteriological examination of fecal specimens 
aids in the diagnosis of gastrointestinal infections mani­
fested by diarrhea and/or dysente1y. Stool cultures 
along with blood cultures are important aids for diag­
nosing acute diarrheal diseases. Since many diseases 
are spread by human carriers through food and drink, 
properly performed stool cultures on all food-handling 
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personnel returning to work after an intestinal dis­
order strongly supplement public health control mea­
sures. 

The organisms most frequently involved in enteric 
infections are Salmonella and Shigella sp. and entero­
pathogenic Escherichia coli. Saphrophytic organisms, 
including Proteus morganii and the Providencia group 
have been implicated as etiological agents of infant 
diarrhea as well as the ECHO and coxsackie viruses. 
Although not a problem in Iowa, Vibrio cholera is 
classified in this infectious disease category and 
should be considered when attempting diagnosis of 
gastroenteritis in recent international travelers. 

COLLECTION AND SHIPMENT OF SPECIMENS 

1. Collect feces from patients as soon after onset 
of illness as is possible, and before the start of 
treatment. Transfer tl1e specimen ( about the 
size of a navy bean) with a tongue depressor 
blade to tl1e phosphate buffered glycerol (PBG) 
supplied in the enteric kit ( Figures 2-4, 2-5). 

2. Mix thoroughly and secure cap tightly. 
3. Place bottle into the plastic bag supplied in the 

enteric kit and seal by rolling the top down and 
bending the wire tabs. In the case of a urine 
sample or liquid stool, no more than four ml 
should be added to the PBG. Rectal swabs may 
be used for infants, debilitated patients or large 
numbers of patients. When collecting a rectal 
swab be certain to insert swab past the sphinc­
ter muscle to obtain a fecal specimen. Isolation 
of bacteria from rectal swabs is best handled 
locally. However, if this is not possible, transfer 
the swab to the PBG and rotate vigorously. 
Discard the swab after pressing against the side 
of the bottle and proceed as with shipment of 
stool specimen. If a blood culture is necessary, 
contact the State Hygienic Laboratory ( 319/ 
353-5990) for special instructions. 

4 . Complete data form supplied in the kit by giv­
ing all requested information. 

5. Place the specimen and completed data fonn 
into the styrofoam shipping container. Use the 
pre-addressed mailing box which is provided. 
attach postage and mail. 

NOTE: The enteric kits have expiration dates on them. 
The phosphate buffered glycerol is unsatisfactory for use 
if kept unrefrigerated longer than 60 days . If bts expire 
before use, return them to the State Hygienic Laboratory 
for replacement. 

Remember: 

l. Don't ship a specimen without using a preserva­
tive. 
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2. Don't collect an excessive volume of stool speci­
men. 

3. Be sure to secure screw-cap tightly. 
4. Place the specimen bottle in the plastic bag, 

roll and bend wire tabs before putting it in the 
styrofoam mailer. 

Submission of Subcultures by the Local Laboratory 

The State Hygienic Laboratory serves as a refer­
ence laboratory for all of the local laboratories 
throughout Iowa. Only pure subculture isolates should 
be submitted for confirmation, identification, sero­
grouping and sero-typing as shown in Figure 2-6. 

REPORTING OF LABORATORY RESULTS 

Laboratory results will be reported by mail to the 
physician, veterinarian or laboratory director on the 
data form provided as soon as the results are known. 

MISCELLANEOUS BACTERIOLOGY 

INTRODUCTION 

Miscellaneous Bacteriology provides bacterial ex­
amination of specimens obtained from wounds, ab­
scesses, eyes, spinal fluid, etc. Three kits are avail­
able upon request for the bacterial examination of 
such miscellaneous sources: 1) Brucella blood cul­
ture kit ( available by special request only), 2) mis­
cellaneous culture kit ( same as Figure 2-1 but has 
miscellaneous data form, Figure 2-8), 3) slide exam­
ination kit for Neisseria gonorrhoeae (Figure 2-7). 
The Laboratory will examine, subculture and identi­
fy organisms isolated from commercial blood culture 
bottles and other commercial media such as Thayer­
Martin or Tra.nsgrow for the detection of gonorrhea. 
in the a.symptomatic female. We cannot, however, 
provide commercial blood culture bottles or special 
media such as Thayer.Martin or Tra.nsgrow. These 
a.re available commercially from most laboratory sup­
ply houses. 

Identification, confirmation and toxigenicity testing 
services are also provided on pure culture isolates 
submitted by laboratories within the state. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Blood culture 

For the isolation of Brucella only, the Laboratory will 
furnish a blood culture kit designed for this purpose. 
For routine blood cultures, however, commercial 



COLLECTION OF ENTERIC SPECIMENS 

G) Collect specimen at onset of illness 

@complete data form 

STATE HYGIENIC LABORATORY 
THI UNSVHSITT' OF IOWA 
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Typhoid Curwr Q 
Sauret 

:::~ g ~=~IIUtc 8 
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® 
Transfer specimen(size of a navy bean) 
with a tongue depressor blade to sterile 

bottle containing preservative 

:-. 

@ Secure cap 

Place in plastic bag 

Place in SHIPPING CONTAINER Attach Label MAIL 

~ 
F igure 2-4 Procedure for collection of enteric specimen 
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Styrofoam 
Shipping Container \ 

Specimen Bottle 
ifh Buffed Glycerol 

Return Addressed 
Shipping Container 

<24 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Enteric Infection Dato Form 
11Whirl-Pak11 Bog 
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Figure 2-5 Enteric specimen collection kit 

I 9 

I 



CD 
Streak specimen on appropriate plating media 

petri dish 

® Incubate overnight at 37°C 

© Identify organism as far as possible 

® Complete data form 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 
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Enteric 
Infections 

'"''"' Ronald Fox _ __ ,., --2.L "'· _M__ 
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Place in mailing 
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Agar Slant 

container 
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. . 

r: . 

Figure 2-6 Procedure for enteric subculture 
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Styrofoam Shipping Container 

With Microscope Slides 

Slide Examination 
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Data Form 

Return Addressed Mailing Box 

Sampling Instructions 

Figure 2-7 Slide examination kit 
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blood culture bottles are recommended. It is advis­
able that primary isolations from routine blood cul­
tures be done in the local laboratory, and that only 
subcultures for additional study or confirmation be 
submitted to the State Hygienic Laboratory. Blood for 
hrucella culture should be obtained when patient's 
temperature begins to rise, or during or just after a 
chill. In the collection of blood for cultures, obsen1e 
the most rigid aseptic techniques, or contaminants 
may destroy the chance of isolating the causative or­
ganisms. After decontaminating the skin with tincture 
of iodine, followed by wiping with 70 percent alcohol. 
draw five ml of blood and inoculate into the broth. 

Routine blood cultures should be collected aerobi­
cally and anaerobically into blood culture bottles and 
submitted to the Laboratory. These may be purchased 
commercially. Blood cultures should be taken before 
antibacterial treatment is given. If this is not possible. 
please inform the Laboratory of the drugs being used. 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

[ '4it0 .. print wlttl llACI( MEDtUM SOFT lecul rndl only 

Miscellaneous 
Examination 

Patlent ___________ Age __ Sex __ 

Address ________________ , JOWA 

~y$1cian (N1me Ind Addl"'n) 

Dr. _______ _ 

-------, lowa 

Zip Code _____ _ 

PLEASE PRINT PLAINLY 

CLINICAL DIAGNOSIS 

Examination Desired: 

0 Primary Culture 

0 Subculture 

Source of Spec imen: 

Laboratory Report 

Date Reported ____ _ 

W . J. Hausler, Jr .. Ph .D 
Direclor 

Figure 2-8 \1iscellaneous data form 

Miscellaneous culture kit 

Specimens from human sources for bacterial culture 
are widely varied and may yield almost any patho­
genic organism. Since the primary culture is the most 
important single procedure in a bacteriological diag­
nosis , specimens should be cultured immediately, as 
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many pathogenic organisms ( e.g., Moraxella, etc.) are 
sensitive to various physical conditions. Cultures 
should be taken before antibacterial treatment is 
given. If this is not possible, the Laboratory should 
be informed of the antibacterial drugs being used. 
Specimens should neither be refrigerated nor allowed 
to dry out. ( Since improper specimens received by the 
Laborator~' due to delays in mailing may produce 
misleading reports, primary culturing in the local lab­
oratory has many advantages.) Pure culture isolates 
thus obtained, can then be submitted to the State Hy­
gienic Laboratory for identification, confirmation, 
typing, etc. However, if primary specimens arc to be 
submitted to this laboratory, the services available 
and the collection methods are as follows: 

l. Sputum specimens should be true sputum. 
not saliva. A nasopharyngeal specimen may frequent­
ly be substituted ( when culturing from infants and 
small children). Insert, with a gentle rotary motion 
deep into both nares, a thin, flexible, sterile swab 
moistened in sterile saline or broth. 

2. Skin cultures may be taken by thoroughly 
rubbing a sterile, moist ( saline or broth) swab over 
the selected area. 

3. Supe,jicial lesions. Remove surface debris 
and pick up the exudate with a sterile swab. Moisten 
the swab with saline or broth first if the lesion is dry. 

4. Draining sinus or fistula. Collect the speci­
men on a sterile swab inserted deep into the sinus, 
taking care not to touch the surrounding skin. 

5. Wounds and abscesses. Swab specimens of 
abscesses should be taken from the outer edges of 
the infected area rather than from the middle of the 
thick purulent material. For wounds, remove any sur­
face pus or scar and collect pus or exudate on a ster­
ile swab from the deeper part of the wound. How­
ever, the most suitable materials from wounds and 
abscesses are tissues or fluid aspirated from the in­
fected areas. Swab samples are less satisfactory, but, 
if used, at least three should be obtained. 

6. Aspirated fluids. Prepare the skin as for a 
blood culture and collect the fluid with a sterile sy­
ringe and transfer the material to a sterile screw-cap­
ped tube ( which can be centrifuged) for transport to 
the Laboratory. Spinal fluid should be kept warm 
during transit. Dripping the fluid directly onto choc­
olate agar plates may increase the isolation of fastidi­
ous organisms such as H aemophilus. 

7. Conjunctiva[ cultures. Pull the lower eyelid 
downward to expose the conjunctiva. While holding 
the upper lid to prevent blinking, rub a small sterile 
swab, moistened with broth, across the exposed con­
junctiva. 
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8. Urines. QuantitatiYc urine cultures are not 
performed at the State Hygienic Laboratory as over­
growth occurs and the counts will be invalid. These 
should be done at local laboratmies. 

9. Special examinations. Instructions for submis­
sion of material for special bacterial examination may 
be obtained by first contacting the director of the 
State Hygienic Laboratory. The Laboratory is pre­
pared to render prompt consultation or assistance in 
any unusual outbreak of disease in the state. 

10. Sterility testing of biologicals ( vaccines. 
etc.) is available on a "cost for service" basis. Con­
tact the Office of the Director for additional infor­
mation. 

Slide and Culture Kits for the Diagnosis of Gonorrhea 

Gonorrhea, unlike many other diseases, affects the 
male and female in a totally different manner. This 
phenomenon is reflected in the type of specimen re­
quired for laboratory assistance in diagnosing this dis­
ease. The male exhibits, in most instances, a painful 
urethritis, and a slide with a film of urethral exudate 
is sufficient for diagnosis. The female, however, is us­
ually asymptomatic and the smear technique is al­
most valueless. Female patients must be cultured on 
special gonococcal media such as Thayer-Martin 
(TM), Trans grow ( TG) or, in some instances, plain 
chocolate agar. 

NOTE: We are unable to supply Thayer-Martin or 
Transgrow media. These are available commercially from 
most laboratory supply houses. Preliminary evaluation in­
dicates that storage life of the commercial cultme me­
dium stored at room temperature may be in excess of three 
months, but the use of fresh medium will probably assure 
more reliable results. 
Validity of culture results depends on proper tech­
niques for obtaining, inoculating and handling speci­
mens. 
l. Specimen Collection in the Male-Urethral 
Smears. The urethral exudate in the symptomatic 
male is spread upon two slides, air dried ( do not 
flame dry) and mailed to the laboratory in the "GC 
Slide Examination Kit" ( Figure 2-7). The presence of 
intracellular, gram-negative diplococci in that smear 
is sufficient basis for a diagnosis of gonorrhea in the 
male. To obtain exudate for examination, retract the 
prepuce from the glans penis, and if it is unclean, 
wipe the meatus with sterile gauze. Digitally strip the 
penile urethra to obtain exudate on a swab. GENTLY 
ROLL THE SW AB ON BOTH SLIDES. Do not 
smear as trauma will disrupt the leucocytes thus ren­
dering interpretation of the slide examination more 
difficult. 

Urethral Cultures. If the male is presymptomatic, 
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asymptomatic or a slide-negative epidemiological case, 
culture on specific gonococcal media ( TM or TG ) 
may be required. Culture may also be required if 
slide examination is inconclusive, a tes t of cure is re­
quired or if the case has legal implications. Specimens 
for culture are obtained by the judicious use of a 
sterile bacteriologic loop. The loop is inserted into the 
anterior urethra ( one to l½ inches) , and the mucosa 
is gently scraped. The material obtained is immedi­
ately streaked on to the selective gonococcal me­
dium. The incubation and handling of the medium is 
described in detail in the section below entitled "En­
docervical Cultures." 

In male homosexuals, additional cultures should be 
obtained from the anal canal and/or the pharynx. 
Techniques for obtaining anal cultures are the same 
as described in the section below on anal cultures in 
the female except the male is in the standing, bent­
over position. 
2. Specimen Collection in the Female. To diagnose 
gonorrhea in the female, culture specimens should be 
obtained from the cervix and the anal canal ( rectal 
culture). Specimens thus obtained are streaked upon 
appropriate gonococcal selective media. Cultures 
should be preincubated for 16-18 hours prior to ship­
ment to the Laboratory. If Transgrow is used, bottles 
should be incubated in an upright position. Be sure 
to note this on the accompanying data slip as "pre­
incubated." The survival of resultant growth during 
transport ( mailing) is markedly better and will also 
decrease the time required for identification upon ar­
rival to the laboratory. Gonorrheal cultures should be 
so shipped to minin1ize any delay in transit. Any de­
lay might adversely affect the reliability of the bac­
teriological findings. 

Test-of-cure cultures in the female should be han­
dled in the same manner as described for diagnostic 
cultures. 

Endocervical Cultures. The cervix is the best site to 
culture in the female. A speculum moistened with 
warm water ( do not use any other lubricant) is used 
to expose the cervix. Cervical mucus is removed by 
using a cotton ball held in ring forceps. Insert a ster­
ile cotton-tipped swab into the endocervical canal and 
move it from side to side allowing several seconds for 
absorption of organisms. Roll the swab from side to 
side over the surface of the medium. If one of the 
Transgrow-type media is employed, be sure to follow 
the directions of the manufacturer to insure that no 
CO~ escapes from the bottle ( houl upright at all 
times, never neck clown as the CO~ will escape). The 
culture is then incubated for 16-18 hours at 35° C 
prior to shipment to the laborato1y. Be sure the cap is 



tightly closed on Transgrow bottles prior to mail ­
ing. If Thayer-Martin plates are used, then the cul­
ture plate is incubated in an inverted position in a 
candle jar. A wide-mouth pickle or mayonnaise jar 
with any type of candle in it will provide the proper 
CO~ atmosphere for Thayer-Martin plates. Be sure to 
light the candle and tighten the lid each time the jar 
is opened to add or remove a plate. 

Anal Cultures. The anal canal may harbor gono­
cocci even though the patient may have negative en­
docervical cultures. For this reason, some authorities 
recommend an anal canal culture in addition to the 
endocervical culture in the asymptomatic female. The 
anal culture can usually be obtained after the cervical 
specimen without changing the position of the pa­
tient. Insert a sterile cotton-tipped swab approximate­
ly one inch into the anal canal. Move the swab from 
side to side to sample the crypts. Allow several sec­
onds for absorption of organisms into the swab. If 
the swab is inadvertently pushed into feces, discard 
and sample again as the gonococcal medium cannot 
compensate for this degree of contamination. Inocu­
late the medium and handle as described above. 

Urethral or Vaginal Cultures. In some instances the 
cervical technique may be unsatisfactory ( e.g., mo­
lested children, hysterectomized females ) . In these in­
stances, vaginal and/ or urethral specimens should b e 
employed. 

To obtain culture material from the female ureth­
ra, strip it toward the orifice to express any exudate 
present. Then use a sterile loop or sterile swab to 
collect the specimen and inoculate and incubate the 
medium as previously described. The vaginal culture 
would require the use of a speculum in order to sam­
ple the posterior vaginal vault. If the hymen is in­
tact, the vaginal orifice is sampled with a sterile cot­
ton-tipped swab. The medium is inoculated and incu­
bated as described above. 

3. Specimen Collection in Special Situations. Tha­
yer-Martin culture is the method of choice in special 
situations such as suspected gonococcal conjunctivi­
tis, arthritis or septicemia. The material is collected as 
one would culture from these sites normally and inoc­
ulated onto the specific selective gonococcal medium. 
In these extragenital special circumstances, a choco­
late agar culture should also be employed as the se­
lective medium might prove too inhibitory for the 
organism being sought. 

Gram staining and fluorescent antibody staining of 
direct smears from conjunctivae, joint fluids or skin 
lesions can be used as an adjunct in the diagnosis of 
these manifestations of gonorrhea, particularly when 
partial therapy may prevent cultural recovery of or-
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ganisms. However, it should be emphasized that 
fluorescent antibody conjugates are approved only as 
a confirmatory test for organisms grown on gonococ­
cal selective media. They are not approved for stain­
ing of direct smears. 

For any miscellaneous examination, it is important 
that the laboratory request slip ( Figure 2-8) be filled 
out carefully and completely, with the following in­
formation to accompany the specimen: 

1. Name, age, sex and address of the patient 
2. Examination desired 
3. Type and source of specimen 
4. Provisional diagnosis 
5. Physician's or laboratory's name and address 
6. Any further information that may be of value, 

such as clinical symptoms and antibiotics being 
given. 

Subcultures 

Subcultures should be accompanied by the submit­
ting laboratory's results of completed work on the 
specimen. Cultures should be purified before ship­
ment. 

Aerobic organisms are best submitted on agar slants 
of a medium suitable to support growth of the organ­
ism but without any fermentable carbohydrate. 
( Chocolate agar slants with CO2 or carbohydrate­
free CT A media are favorable for the shipment of 
Ne-isseria cultures.) The culture tubes should then ibe 
sealed with rubber or paraffin-treated corks taped on, 
or s·crew-caps tightened securely, and sealed with 
paraffin or waterproof tape. Each tube should also 
have identification of the culture-laboratory number, 
patient's name, sender and transport medium-on 
white tape or on the label on the outside of the tube 
along one side ( behind the agar slant and not ob­
structing view of the culture) . The culture should 
then be placed in the inner container and packed well 
with cotton. The miscellaneous data slip containing 
information about the culture should be placed be­
tween the two walls of a double container mailer. 

Anaerobic cultures can be shipped in tubes of liq­
uid or semisolid media. Plates or slants are not satis­
factory. Cultures ,can best be shipped in a carbohy­
drnte-free medium containing 0.3 to one percent agar 
such as motility medium or ·carbohydrate-free CT A 
medium. The medium should be freshly prepared and 
tubed two to three inches deep in screw-cap tubes. 
This method may also be used for shipment of aerobic 
organisms. Clostridium cultures in plain chopped meat 
medium or cultures of the nonsporeformers in thiogly­
collate medium can also be shipped. Prior to shipment, 
a ¾-inch to one-inch overlay of melted paraffin or five 



percent agar should be added to actively growing cul­
tures in either semisolid or liquid media. Screw-caps 
should be tightened, sealed with waterproof tape and 
packaged as above. Again these tubes should have 
identification ( as above ) that does not block view of 
the culture. 

Since accuracy and reliability of laboratory findings 
are adversely affected by delay in transit, it is best 
that the sender hold the specimens over weekends 
and holidays and maintain them until they can bP 
shipped to arrive during Laboratory working hours on 
weekdays. 

REPORTING OF LABORATORY RESULTS 

Primary Specimens 

As soon as all significant organisms haVP been iso­
lated and antibiotic susceptibility tests have been per­
formed on all the isolates, a copy of the antibiogram 
for each organism isolated is sent to the physician or 
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Figure 2-9 Antibiotic sensitivity report form 
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laboratory submitting ·the specimen ( Figure 2-9) . 
These reports are followed by a copy of the specimen 
report with the organisms isolated and listed as soon 
as the last organism is identified ( Figure 2-10). Pre­
liminary reports may occasionally be made on the 
finding of a particularly noted pathogen if all isolates 
have not been identified at that time, or if furth er 
tests are to be performed. Results are also occasion­
ally telephoned immediately if the findings are con­
sidered especially urgent. 

Subcultures 

Results of subcultures are handled as above with 
the exception that antibiotic susceptibility tests are 
not performed. The report is accompanied by a pro­
file of the organism's charact eristics as determined by 
the State Hygienic Laboratory. This profile can be 
used by the laboratory referring the specimen as a 
quality-control check on their procedures, reagents 
and media. 
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Figure 2-10 Miscellaneous examination report form 



FOOD SPECIMENS 

INTRODUCTION 

Laboratory analysis of food specimens is done to 
complete the investigation of food-borne disease out­
breaks. The food specimen is examined for the bac­
teria or bacterial-formed toxin which caused the ill­
ness or death. Follow-up on the causative agent ma)' 
lead to more rigid control of the processed food or 
feed during its preparation and prior to human or ani­
mal consumption. Examination for the following 
agents may be perform ed by the State Hygienic Lab­
oratory: 

Food Infection (bacterial) 
Shigella sp. 
Salmonella sp. 
Brucella sp. 
Clostriclium perfringens 
Corynebacterium cliphtheriae 
Bac'illus cereus 
Streptococcus faecalis 
Streptococcus group A 
M ycobacterium tuberculosis 
Enteropathogenic E. coli 
Vibrio parahaemolyticus 

Food Infections (viruses) 
Food Intoxications (bacterial) 

Clostridial toxin 
Staphylococcal toxin 

Laboratory analysis of food specimens requires a 
certain amount of preparatory work. Therefore, it is 
requested that you contact the State Hygienic Lab­
oratory ( 319/353-5990) prior to submitting the speci­
mens. You will be informed of any special precau­
tions to be taken concerning your specific situation. 

COLLECTION AND SHIPMENT OF SPECIMENS 

1. If possible collect 100 gms ( five or six oz) of 
food. Avoid contamination of specimen during 
collection. If the suspect food is commercially 
packaged, attempts should be made to obtain 
unopened packages. 

2. Frozen foods should remain frozen for transport 
to the Laboratory. Other perishable foods, not 
frozen, should be refrigera ted and kept cold in 
transit to the Laboratory 

3. Do not take food samples from their original 
container and place in an unsterile container 
for transport to the Laboratory. Use only con­
tainers known to be sterile. 

4. Food samples showing any decomposition or 
other evidence of mishandling subsequent to 
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collection cannot be accepted for microbiologi · 
cal analysis by the Laboratory. 

0. Sample identification should include the follow-
ing: 

a) Place and time of collection. 
b ) Method of collection if indicated. 
c) Reason for submission. 
d) Other pertinent information. 

6. The sample must be sealed in its container iu 
such a manner that the container cannot be 
opened without breaking the seal. The name of 
the person who collected and sealed the sam­
ple should be written on the seal along with the 
date and time of sealing. 

7. A cover letter including sample history and 
other pertinent information should accompan~· 
the sample. Include the following : 

a) Number of people affected. 
b) Elapsed time between ingestion of the 

food and the onset of symptoms. 
c) Symptoms observed or reported. 
d) Reasons for suspecting the food. 

REPORTING OF LABORATORY RESULTS 

The laboratory findings will be reported by t ele­
phone followed by a letter as soon as they are known. 
Reports will be sent to the physician or veterinarian 
who submitted the specimens. 

STAPHYLOCOCCAL 
BACTERIOPHAGE TYPING 

INTRODUCTION 

Bacteriophage typing is used as an epidemiologic 
tool to determine the source, avenue of spread and 
relative severity of a specific infectious disease prob­
lem. Staphylococcal phage typing may be used to as­
sist the infectious disease committees of local hospi­
tals to ascertain the source( s) of hospital staphylococ­
cal outbreaks. Phage typing is also employed to de­
termine the chain of events culminating in a food 
poisoning episode. If the same phage type is found 
in the patient, the suspect food and the food handler, 
then the avenue of the food poisoning incident is 
known, and steps can b e taken to prevent recurrences. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Specimens for staphylococcal phage typing should 
be shipped in an appropriate container ( see section 



on shipment of bacterial subcultures, page 14) with 
the proper data slip completed ( Figure 2-11). Only 
coagulase-positive cultures should be submitted for 
phage typing as studies have shown that coagulase­
negative isolat es rarely if ever phage type. It should be 
emphasized that this is a special service and neither re­
quired nor recommended to be used on a routine ba­
sis. 

REPORTING OF LABORATORY RESULTS 

The phage type will be reported on the appropriate 
data slip as illustrated below ( Figure 2-11 ). The 
phage type in this particular instance was a 52/ 80/ 81 
at routine test dilution. 

STATE HYGIENIC LABORATORY Staphylococcus 
The Univenity of lowo Bacteriophage 

Medical Laboratory Building Iowa City, Iowa Typing 

Patient __ ~'4--'-""'---1--""-'-'-_.....,_ __ Age~ Sex JA 
Addreu ___ ~~~ -""--=--------- · IOWA 

A~JY ·r,-.. .J.. • t-J . wwA 

ZIP CODE ')C>~ 
PLEA S E PRI NT PLAINLY 

Known Antibiotic Sensitivi ty Pattern ; 

Type o { lllnesa n In 
CurierO t ntrol ofTrutme.at Q 

'""''" '""'!:. r FoodlKl.nd ____ _ 

°"'"------
Coagulm T... ~ "') t± \ \J C,.. 

Laboratory Report 

29 @ 52A 79 ® 0 Sot Stophyfococ,-u:r aurcu.r 

3A 3B JC 55 71 0 \li~C'<.l t11lt11rl' 

42E 47 53 0 , unvi11hl1• 

54 75 n 83A 0 '"""~'"'· """ "'"&''' .,q,I A 
420 84 85 187 @ Ph,g, """"' ,i / (!/;J 'II , 

® RTD 0 11TD x ]()l' 

Dat<t Recalvllli Due R1port.ad 
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Du~ 

Ill♦ 

Figure 2-11 Bacteriophage typing report form 
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INTRODUCTION 

Accurate clinical diagnosis of intestinal parasite in­
fections is difficult, and laboratory confirmation is us­
ually necessary. Demonstration of the diagnostic stage 
or stages by direct examination of specimens is the 
most reliable method of es tablishing a diagnosis for the 
majority of parasitic infections, although indirect 
( serologic) methods are available in a few cases such 
as trichinosis, echinococcosis, chronic schistosomiasis, 
or extraintestinal amebiasis, where the organism is not 
readily demonstrated. 

This unit is concerned with the direct laboratorv 
procedures used in recoverv and identification of i~­
tcs tinal and blood parasites·. Competent direct exami­
nations are dependent on several factors such as: 1 ) 
personnel trained in the examination of specimens 
and the accurate identification of organisms, 2) ade­
quate laboratory facilities , including a good micro­
scope and 3 ) satisfactory specimens for examination. 
It is understood that any laboratory procedure em­
ployed for the direct demonstration of parasites is only 
as reliable as the microscopist who examines the spec­
imen. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The importance of properly collected specimens for 
diagnosis cannot be overemphasized. Inadequate, old 
or improperly preserved samples are usually of little 
or no value in establishing a diagnosis and may lead 
to erroneous conclusions. Feces is the most common 
type of material submitted for parasitologic examina­
tion, but other body exudates, such as sputum and 
urine, may be utilized in certain cases. Sera or fluids 
may be obtained for immunologic diagnosis. 

Collection of Fecal Specimens 

Fecal specimens should be collected in clean con­
tainers or on clean paper and transferred to the speci­
men bottles supplied in the P & 0 specimen kit pro­
vided by the Laboratory ( Figure 3-1). Feces deposi­
ted on the soil do not provide a satisfactory specimen 
since free-living larvae and other contaminants from 
the soil cause confusion in diagnosis. Feces obtained 
from toilet bowls are unsatisfactory because there is 

0 Most of the instructions provided in this section have been 
taken from various manuals published by the Center for 
Disease Control, DHEW, Atlanta. 
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danger of contamination by organisms, and water will 
destroy trophozoites. 

Specimens should not be allowed to freeze since 
freezing and thawing may destroy protozoan cysts 
and trophozoites. Since protozoan trophozoites do not 
multiply or encyst outside of the body, they are des­
tined to die and degenerate unless properly preserved. 
Adequate and proper preservation of the fecal sample 
is essential. 

For preservation of eggs, larvae and cysts, five to 
10 percent formalin is satisfactory. About three vol­
umes of formalin to one volume of feces should be 
used and the specimen thoroughly mixed to insure 
complete preservation. Polyvinyl alcohol (PVA) is 
used to preserve intestinal protozoa. After a specimen 
is well mixed in PV A ( one part of feces to three parts 
of PV A) , the trophozoites that are present will remain 
suitable for staining and identification for several 
months. 

The two-vial method for the diagnosis of certain 
intestinal parasitic diseases is used in the State Hy­
gienic Laboratory. The procedure is designed to make 
a complete diagnosis of parasitic forms involving the 
intestinal tract other than pinworms ( to be discussed 
separately). 

Two separate stools must be submitted in special 
containers furnished by this laboratory ( Figure 3-1). 
Observe the following directions: 

a. The first stool should be obtained without pur­
gation of any kind. The patient must not have 
had oil, barium or bismuth within 72 hours of 
stool specimen collection. 

b. The second stool is to be obtained two days 
after the first. This stool should be a purged 
stool. 

Preferably on arising in the morning on an 
empty stomach, give patient two oz of a sat­
urated solution of sodium sulphate followed by 
three glasses of water. Collect the specimen 
from the latter part of the purging. 

Portions of each stool ( a and b ) are to be exam­
ined by both the formalin and PVA ( polyvinyl alco­
hol ) technics. The directions given below must be fol ­
lowed exactly in obtaining and preparing these speci­
mens. 

The vial labeled formalin solution is designed pri­
marily to preserve hardy parasitic forms such as ova, 
cysts, larvae, etc. Add one part stool to nine parts 



Styrofoam Shipping Container 
With Sample Collectors 

PVA 

Formalin 

Fixing Solutions" 

Return Addressed 
Mailing B.ox 

Figure 3-1 Parasites and ova specimen collection kit 
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formalin solution, screw cap on tight!:· and mix thor­
oughly. 

The vial labeled PV A ( polyvinyl alcohol) is de­
signed to preserve the motile forms of amoeba, ciliates 
and flagellates which normally disintegrate shortly af­
ter leaving the body. \Vhen the stool is diarrheal, add 
equal parts of stool and PV A, screw cap on tightly 
and mix thoroughly. If the stool is formed or mushy. 
add one part stool to three parts PV A and mix thor­
oughly. Stool must be free of urine. 

It is imperative that the stool when passed be im­
mediately placed in the solutions in the ratios men­
tioned abO\·e. Failure to adhere to these directions 
ma? lead to unsatisfactory end results. 

The administration of anti'biotics or other antipara­
sitic drugs seriously interferes with the demonstration 
of amoeba, ciliates, flagellates and other parasitic: 
forms. 

Use one applicator for adding stool to formalin and 
one for PV A. Be sure there is no cross mixture. Mix 
each thoroughly. 

Containers are distributed for immediate use only 
clue to the perishable nature of PV A. Pack the two 
vials in the styrofoam shipping container, enclose the 
data form with the requested information and send to 
the State Hygienic Laboratory in the pre-addressed 
chipboard mailing box. 

Adult worms or proglottids of tapeworms frequent­
ly are passed with or without fecal material. These 
can be picked out ·of feces and placed in a vial of 70 
percent alcohol or 10 percent formalin. 

Collection of Multiple Specimens With and 
Without Catharsis 

Because of the intermittent passing of certain para­
sites from the host and the limitations of diagnostic 
techniques available, the possibility of finding organ­
isms is increased by the examination of multiple speci­
mens. In general, nematode species such as Ascaris, 
hookworm and Trichuris shed eggs more or less con­
stantly and may be detected daily in feces. However, 
other parasite species, especially the protozoa, are 
passed irregularly. The production of eggs in certain 
of the helminth infections is also irregular, particularly 
with the schistosomes and Diphyllobothrium latum. 
Proglottids of Taenia spp. may be passed at intervals 
also. From these observations, it would appear prefer­
able to distribute the collection of specimens over sev­
eral days, or perhaps a few weeks, rather than to ob­
tain them on successive days. 
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Collection of Specimens Other than Feces 

Certain of the intestinal parasites pass diagnostic 
stages in material other than feces. Sputum specime~s 
should be collected in suspected cases of paragom­
miasis. Paragonimus eggs are commonly found in spu­
tum. In about 40 percent of the cases they may be 
present in the stools, and, for this reason, fecal speci­
mens as well as sputum specimens should be exam­
ined. Pulmonary amebiasis and echinococcosis may 
also be detected by examination of sputum specimens. 
In cases of amebiasis, sputum should be examined 
immediately for trophozoites or else preserved in 
PV A-fixative for subsequent staining. Sputum for di­
agnosis of paragonimiasis or echinococcosis may_ be 
preserved in 10 percent formalin if delayed examma­
tion is necessary. 

Urine specimens are utilized in the diagnosis of 
Trichomonas vaginalis and Schistosoma haernatobium 
infections. Recently, it has been shown that the opti­
mum urine specimen for revealing eggs of S. haema­
tohium is the one passed about, or shortly after, noon. 
The specimen for S. haernatobium can be preserved 
in five or 10 percent formalin. 

In examinations for Trichomonas vaginalis, fresh 
urine specimens, preferably the first portion of voided 
urine, should be used. 

Anal swabs are the usual means of detecting En­
terobius vermicularis infections since the female worm 
ordinarily deposits the eggs in the perianal region 
rather than within the intestinal tract. Two types of 
preparations are commonly in use: the ,cellulose tape 
slide preparation and the vaseline-paraffin swab. Be­
cause of the peculiar migratory habits of the female, 
these swabs are best collected either between the 
hours of 9:00 p.m. and midnight or early in the morn­
ing before defecation or bathing. Since migration of 
the females may not occur every day, a single exam­
ination will miss a significant percentage of the pin­
worm infections and repeated collections should be 
made. 

A cellulose tape slide kit is available from the State 
Hygienic Laboratory for the diagnosis of pinworm in­
fections ( Figure 3-2). The kit consists of a microscope 
slide covered with cellophane tape, gummed edge 
down, a tongue depressor, illustrated instructions, the 
appropriate data slip, a heavy cardboard mailer ~nd 
an envelope. To collect the specimen, hold the slide 
against the tongue depressor one inch from the ~nd 
and lift the long portion of the tape from the slide. 
Loop the tape over the end of the depressor to ex­
pose gummed surface. Hold the tape and slide against 
the tongue depressor. Press gummed surfaces against 
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Figure 3-2 Pinworm specimen collection kit 
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several areas of the perianal region. Replace tape onto 
the slide and smooth with cotton or gauze. 

In infections with Strongyloides stercoralis and Gi­
ardia lamblia, duodenal drainage often reveals organ­
isms when the stool specimens are negative and should 
be collected in suspected cases when diagnosis cannot 
be established by fecal examinations. The specimen 
should be placed in five or 10 percent fom1alin for 
preservation. 

Collecting and Handling Blood Specimens for 
Parasitic Serologic Tests 

Hemolysed, chylous or bacterially contaminated 
specimens cannot be satisfactorily examined; for this 
reason the following precautions should be exercised 
in securing and shipping specimens: 

1. At least five ml of perfectly clear serum should 
be submitted. This will require that about 10 
ml of whole blood be drawn. ( Serum speci­
mens are preferred. When thi:s is impossible, 
suitable precautions against hemolysis and bac­
terial contamination of whole blood specimens 
should be taken. Whole blood should be ship­
ped so as not to arrive on a weekend.) 

2. Blood should be drawn before breakfast or at 
least three hours after the last meal in order 
to avoid chylous specimens. 

3. Blood should be drawn before or at least 24 
hours after the application of intradermal t ests. 

4. All apparatus for collecting specimens should 
be washed free of alkali and acid before steri­
lization. Only sterile dry apparatus should be 
used throughout. 

5. A dry needle and syringe should be used to 
draw the 1blood. 

6. The blood should be allowed to clot at room 
temperature ( one to two hours) , then placed in 
the refrigera tor to retract the clot. Serum 
should be drawn off the clot with a sterilC' 
pipette and rendered perfectly free of red cells 
by centrifugation in a sterile dry tube. 

7. 0.02 ml of one p ercent aqueous solution of 
borated merthiolate per ml of serum may be 
added to prevent bacterial growth. Indicate on 
the tube label if merthiolate has been added. 
( 1 gm powdered Merthiolate Lilly, 1.4 gm 
borax, 100 ml distilled water. Make fresh solu­
tion every 30 days. Store in refrigerator.) 

8. Serum should not be heated (inactivated). 
9. Tubes containing serum for shipment should 

be properly sealed, either with rubber stoppers 
or screw tops, to prevent leakage, should be 
properly labeled for identification, and should 
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Figure 3-3 Parasite and ova report form 

be carefully wrapped to prevent breakage. 
10. A copy of the covering letter or repo1t form 

should always be enclosed with each serum 
specimen. When possible, a brief statement of 
the patient's illness should be included. 

REPORTING OF LABORATORY RESULTS 

The laboratory results will be reported on the Para­
sites and Ova data slip as illustrated ( Figure 3-3 ). 
Both pathogens and nonpathogens will be reported. 

BLOOD PARASITES 

INTRODUCTION 

Many of the organisms included in the category of 
"blood parasites" commonly inhabit tissues other than 
blood. Even those parasites which are present in the 
blood may be demonstrable only in certain phases of 
their development or at certain stages of the disease 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

produced. For these reasons, the techniques used to 
demonstrate this group of blood parasites are varied 
and in many cases must be adapted to the specific 
parasite concerned. 

Direct procedures which actually reveal the parasite 
are more widely used than the indirect or irnmunodi­
agnostic procedures for most of the blood parasites. 
In certain cases, however, an immunodiagnostic pro­
cedure is the most practical and reliable method. 

It is necessary for the technologist or diagnostician 
to be familiar with the biology and life cycle of the 
organiisms, their location in the host and the type of 
specimen to be collected as well as the techniques of 
handling and examination of the material. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Direct methods of diagnosis depend on demonstra­
tion of the parasite or its diagnostic stage in some type 
of body material. Therefore, the collection and han­
dling of the proper types of specimens for identification 
of blood parasites is of primary importance since in­
adequate or poor samples may lead to erroneous con­
clusions. Not all of the organisms grouped in the cate­
gory of blood parasites are diagnosed from blood spec­
imens, however; peritoneal fluid, spinal fluid, and 
aspirates and biopsies of various organs and tissues 
are used in many cases. The particular specimen to be 
obtained depends on the location of the parasite or its 
diagnostic stage within the body. Two types of blood 
samples are collected for diagnosis of those parasites 
whose diagnostic stages are found in peripheral blood: 
dried blood films for staining and whole blood sam­
ples. This applies primarily to diagnosis of malaria, 
trypanosomiasis and filariasis, with the exception of 
onchocerciasis. 

Blood Films 

Stained blood films are the most common prepara­
tions used for diagnosis and usually are prepared from 
either finger pricks or ear puncture, although blood 
obtained by venipuncture is satisfactory if the smear 
is made immediately after collection. It should be 
noted, however, that citrated, oxalated or heparinized 
blood will frequently not adhere to the slide and may 
interfere with staining. 

Blood films may be either "thin films" with the 
blood spread over an area of the slide in a thin layer, 
or "thick films" with the blood concentrated in a rela­
tively small area. For routine diagnosis, the thick film 
is preferred since it permits a fairly rapid examination 
of a large amount of blood and often reveals light in­
fections missed by the thin film method. However, 

23 

parasite morphology may be more distinct and typical 
in thin films. For this reason, a thick and thin film 
combination on the same slide is the recommended 
preparation. 

The area to be pricked should be thoroughly cleaned 
with gauze soaked in 70 percent alcohol. Cotton pads 
should not be used since they often leave fibers which 
are confusing in a stained film . Alcohol will "fix" the 
blood and interfere with dehemoglobination of thick 
films , so the cleaned area should be wiped dry or al­
lowed to air dry before being punctured. It is essen­
tial that the puncture be deep enough to give suffi­
cient blood for preparation of satisfactory films. A 
rather large, single drop or several smaller drops will 
be necessary for a good thick film. Disposable blood 
lancets have been recommended in place of reusable 
ones. These sterile, individually packaged lancets are 
availa•ble at low cost and provide a safe and satisfac­
tory puncture for preparation of one or two combina­
tion slides. 

Correctly prepared blood films are essential for ac­
curate and reliable diagnosis and proper preparation 
cannot be overemphasized. 

The thin blood film is prepared in the usual man­
ner by placing a small drop of blood near one end of 
the slide and smearing it with a second slide held at 
an angle. For diagnosis of blood parasites, this film 
should be of a single red cell layer around the edges 
and at the terminal end. If the preparation is thi:cker 
than this, parasite and cellular morphology may be ob­
scured. Ideally, the thin film should cover about two­
thirds of the slide and end in a rounded edge. 

The thick film should be located at one end of the 
slide and should be about the size of a dime and of 
such a density that small newsprint can just be read 
through the center portion when the blood is wet. The 
drop of blood used is about twice or perhaps three 
times the size of the drop used for ~bin films. The 
thick smear should contain from 10 to 20 times as 
much blood as the thin film. An average of 10 leuco­
cytes per oil immersion ~ield has been suggested as an 
ideal density. A well-prepared tMck film should be 
several erythrocyte layers thick in the center and 
somewhat thinner, preferably a single layer, around 
the outer edges. The thick film may be prepared in 
either of two ways: 1) touch the undersurface of the 
slide to a fresh large drop of blood on the finger, 
taking care not to touch the skin, and rotate the slide 
while in conta'Ct with the blood to form a film of the 
appropriate size and density; 2) several drops may be 
placed closely together on the slide and "puddled" 
with the corner of a slide, an applicator stick, tooth­
pick or needle to form the thick film. Sometimes there 



is distortion of the white blood cells and parasites in 
such "puddled" films and the first or "touch" method 
of preparation is preferred. 

The blood films should be allowed to air dry in a 
horizontal position or on a flat surface to insure an 
even distribution of blood. H tilted, the blood will col­
lect along one edge and subsequently peel or flake off. 
A fan may be used to hasten drying, but excessiw 
heat should be avoided since the blood will be heat­
fixed which will interfere with the staining process. 
The slides should be protected from dust, debris and 
insects, particularly flies and cockroaches, while dry­
ing. This ·can be accomplished by covering them with 
a petri dish, or placing them upside down in a slide 
box, taking care to keep the box vertical so the films 
will dry evenly. Thick films dried in this upside-down 
position will generally have the thicker center and 
thinner edges desirable in a good preparation. 

Thin films will dry quickly, but thick films require 
eight to 12 hours or overnight to dry thoroughly. Thick 
smears stained before this time may not adhere to the 
slide or may exhibit a rneshlike, frbrinous background 
and lack the sharpness and clarity of a well dried film. 

Blood films should be labeled completely and dis­
tinctly as with other types of specimens. If a thin 
film is present, the identHying information can be 
written in the thicker portion of the thin smear with an 
ordinary lead pencil. If only a thick film is present, 
the information should be written on the end of the 
sHde with a glass marking pencil or a tape or paper 
label can be used. No writing should be done in the 
thick film as the entire area should be left free for 
examination. 

Time of Collection 

The hour or time of day may be important in collec­
tion of specimens for examination for blood parasites. 
especially in malaria or certain filaria infections. It is 
suggested that the optimum time for taking blood 
smears for diagnosis of malaria is about midway be­
tween the chills when the developing parasites will be 
more easily identified. 

Collection of Body Fluids, Aspirates and Biopsies 

In visceral leishmaniasis ( Leishmania donovani in-
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fections), the most common method of demonstration 
of the organism is in bone marrow obtained by punc­
ture of the sternum or iliac crest. Occasionally, biopsy 
of liver, spleen or lymph nodes may be employed. 

In some cases of onchocerciasis, tissue biopsies from 
shoulders, cheeks, calves, thighs, etc., as well as the 
eyes, may reveal microfilariae when examination of 
skin from nodules is negative. Time of collection in 
these instances is not especially critical. 

Shipping of Specimens 

Blood or tissue impression smears should be thor­
oughly dried before being packed for shipping. Dried 
films may be placed in slide boxes or wrapped in small 
packages. If slide boxes are used, tissue should be 
placed between and over the slides to prevent their 
being jarred or broken. Toilet tissue makes a satisfac­
tory and convenient packing material for this purpose. 
Cardboard slide holders for one or two slides may be 
used. 

Whole blood specimens or tissues should he put in 
tubes or vials fitted with screw-caps or tight-fitting 
cork stoppers, and wrapped in several layers of pack­
ing material. Identifying information should be in­
cluded. 

Storage of Specimens 

Blood specimens obtained for demonstration of 
parasites, whether dried films or whole blood, should 
be examined as soon as possible after collection. Blood 
films lose their affinity for stain within a few days and 
should be stained within two to ,three days after col­
lection. Thick films, especially, may become partially 
fixed by age or heat, and will not dehemoglobinize 
properly. 

REPORTING OF LABORATORY RESULTS 

The blood smears for malaria are reported on the 
slide examination data slips as shown in Figure 3-4. 
The malaria Indirect Fluorescent Antibody examina­
tions and other blood parasite results are reported on 
miscellaneous examination slips as shown in Figure 
3-5. 
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Figure 3-4 Positive slide report for malaria 
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INTRODUCTION 

The State Hygienic Laboratory provides diagnostic 
and reference services as well as drug susceptibility 
tests for specimens submitted for mycobacteria exam­
ination. Physicians having questions regarding the 
clinical management of patients with mycobacteriosis 
are urged to consult either Dr. Elizabeth Procter, Iowa 
State Health Department, 515/ 281-5445, or Dr. John 
E. Kasik, Oakdale Hospital, 319/353-3526. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Specimens for mycobacteria examination can be 
grouped into two categories: primary cultures and 
subcultures. Two mailing kits for specimens are avail­
able free upon reques t. Please use the proper kit when 
submitting specimens to the State Hygienic Labora­
tory. 

1. TB examination kit contains: a. "sputum" bot­
t le with no preservative, b. "whirlpack" bag, c. 
TB data slip, d. cotton, e. styrofoam mailing 
container, f. return addressed mailing box ( Fig­
ure 4-1) . 

2. TB-gastric examination kit contains: a. "spu­
tum" bottle with 10 ml trisodium phosphate­
zephiran solution, b. "whirlpack" bag, c. TB 
data slip, d. cotton, e. styrofoam shipping con­
tainer, f. return addressed mailing box. This kit 
'is used only for gastric washings and urine 
specimens ( Figure 4-2). 

3. For the submission of TB subculh1res please re­
fer to shipping instructions as outlined in the 
section on Miscellaneous Bacteriology. 

Species of the genus Mycobacterium can be isolated 
from any anatomical site on the human body as well 
as from the environment. Experience has shown spu­
tum, nebulized sputum, bronchial washings, pleural 
fluid, gastric washings, urine, cerebral spinal fluid , 
lung tissues and lymph nodes to be the best types of 
specimens for the isolation of these bacteria. Speci­
mens should be collected aseptically. 

The following information is required on the TB 
data slip ( Figure 4-3) that accompanies a specimen 
for mycobacteria examination. 
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culture because: _____ _ 

Date Received ___ _ 

SOURCE OF SPECIMEN: 

Sputum ~ 
Subculture Q 

CULTU RAL FINDINGS 

O:ue reported __ 

roundO 
ACID-FAST BACILLI 

nOt found Q 

Next report wi thin __ wee.ks Q 
FlNAL REPORT 0 

W. J. Hausler Jr., Ph. D. 
Director 

1880 

Figure 4-3 
Completed TB data slip 

Sputum 

1. A series of three to five early-morning, expec­
torated sputum spec~mens should be taken one 
per day, These should not be sinus excretions or 
saliva. 

2. Five to 10 ml of specimen will be enough for a 
proper examinat-ion. There is no advantage in 
collecting a larger volume. 

3. No preservative should be added. 
4. All specimens should be refrigerated until they 

are mailed. Specimens pooled over a 24-, 48-
and 72-hour period are unsatisfactory due to the 
relatively high amount of contamination present 
when compared with a single, early-morning ex­
pectorate. 
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Styrofoam Shipping 
Container 

1'HNtOCI.MSMAT11Elt ................................. 

FRAGILE 

nu~D CLA$S M/\'f'Tt R 
~ .. Y'.,._..., ...... ,,,... ~ ~-·-

B ··~..-::-­
-4 

Return Addressed 
Moiling Box 

Sputum Bottle With No Preservative ..... __ ..• ~ ....... 

o,,., .. -~><•M 

•--•O 
LJliM~Ulf:::::-o 

~Jp,fl,,;.11i't' ~~L1 .... ~o 

~ f_ *'""~;o),P: J♦• ,,.,(), 

".>· ., , 

TB Doto Form "Whirlpack11 Bog 

Figure 4-1 TB specimen collection kit 
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Styrofoam Shipping 
Container 

TB Doto Form 

'-H, ti·"'··. --~ ~f"slr.-...-», -, 
;~, ,, . ....,.,,... 

« ... ,~.,«.... •-<'i I 
«• ... ,. <ic-,•••~•J( -'~1,l ~""~l MCtll'j ,.~i-;M<W(~) --·~~ . 

• ., - ............ ~- --· 0 
fl,...\1., Mm'IIAT 0 

~··· '] ,,s; J. IW.~14>;, .-<., n,.U. 
;... .. OHr<,<·>1 

Return- Addressed 
Moiling Box 0 

Sputum Bottle with 
Preservative 

tr u 
II · II Whirl- Pok Bog 

•uoo ••r•r.•PA. 

' ft' 'Al~ 

Figure 4-2 TB-Gastric specimen collection kit 

28 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Nebulized Sputum 

1. Follow procedure for submission of sputum 
specimens. 

2. Be sure to label nebulized sputum specimens in 
the following manner. 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

Mycobacteria 
Examination 

I flleate print with llACK MEDIUM SOR' leod pencil only 

P,toent M o· u+------ Age --'25_ Se, ,-

Address 

SOURCE OP SPECIMEN , 

Sputum ~bu/tit' J -ft) 
Subculture Q 

Zip Code 
Other ____ _ 

PLEASE PR I NT PLA I NLY 
TB Titerapy: ____ _ 

MICR03COPIC FINDINGS CUL 11JRA L FINDINGS 

Date reported __ _ Date reported __ 

ACID-FAST BACLLLI 
fOWld 0 

not foundQ 

weeks 

ACID-FAST BACILLI 
rounc10 

not found Q 
Nexl report with in 

Specimen ~as un satis factory for Next report wi thin __ weeks Q 
FINAL REPORT 0 

culture because: _____ _ 

Date Recetved, ___ _ 

W. J. Hausler Jr., Ph .D. 
Director 

Figure 4-4 Identification of nebulized spuh1m 

Gastric Washings or Lavage 

1. 

2. 

3. 

4. 

5. 

Submit a series of two to four specimens col­
lected daily. These must be taken on a fasting 
stomach. 
Add no more than 10 ml of specimen to a TB 
gastric outfit. If more than 10 ml is collected, 
use multiple kits, though there is no advantage 
to submitting more than three specimens. 
The washings or lavage should be put in the 
preservative ( digesting) solution as soon as the 
specimen is collected. 
The unused specimen kits and those being held 
prior to mailing must be kept at room tempera­
ture. Gastric specimens not submitted in the 
proper manner will not be accepted. 
Because Mycobacterium sp. "tap water" can be 
isolated in tap water, we recommend that sterile 
distilled water be used in the lavage. 
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Urine 

1. Collect a series of two to four single, mid­
stream specimens voided early in the morning. 

2. No more than 10 ml of speci1nen should lJe 
aclded to the TB gastric outfit. 

:3. Follow the procedure for gastric specimens. 
4. Urine specimens pooled over 24-, 48- and 72-

hour periods are unsatisfactory. 

Pleural Fluid 
1. Submit at least four ml of specimen. 
2. This specimen should be collected and mailed 

in a sterile bottle with no preservative added . 
3. It should be refrigerated until mailed to the 

State Hygienic Laboratory. 
NOTE: If less than four ml of specimen is received , a 

microscopic examination will not be performed. 

Cerebral Spinal Fluid ( CSF) 

1. The specimen should be submitted in a sterile 
bottle with no preservative added. 

2. If possible, CSF should be centrifuged for 15 
minutes at 3,000 rpm. 

3. The supernatant should be sent in a sterile bot­
tle with no preservative added. 

4. Streak the sediment directly onto several tubes 
of Lowenstein-Jensen medium. 

NOTE: If less than four ml of specimen is submitted, a 
microscopic examination will not be performed. 

Lung Lesions or Lymph Node Tissues 

Mail these specimens in the sterile bottle with 
chloramphenicol added. Chloramphenicol pow­
der is available from the State Hygienic Lab­
oratory. 
Preparation of Stock Solution 

Suspend 20 mg chloramphenicol in 10 ml o,f 
95 p ercent alcohol. Add 90 ml of distilled water. 
If necessary, heat gently to complete solution. 
This is a stable solution. 
Use: 

Add 1.0 ml of the stock solution to each sterile 
"sputum" bottle. This amount is ample for inhi­
bition of contaminant in one to 10 ml of speci­
men. If the solution dries in the bottle before 
use, its effectiveness is unimpaired. The con­
centration desired is approximately 0.2 mg of 
cbloramphenicol per ml. 

REPORTING OF LABO RA TORY RESULTS 

An acid-fast culture and, if possible, an acid-fast 
stain are performed on all specimens submitted. The 
microscopic examination can often aid the physician 
in the diagnosis of tuberculosis. If acid-fast bacilli are 



not found on a smear, it does not rule out the possi­
bility of tuberculosis, as this is found frequently. On 
the other hand, a patient can have acid-fast bacilli in 
his or her sputum and not have tuberculosis, but in­
stead have saprophytic Mycobacteria sp. The micro­
scopic examination is reported within several days af­
ter the specimen is received. 

Negative cultures are reported after a seven-week 
incubation period. 

Positive cultures for acid~fast bacilli are reported 
as soon as sufficient growth appears. These can be 
either saprophytic or pathogenic. 

Presumptive identification is based on the growth 
on Dubos-Middlebrook 7Hl0 or 7Hll agar ( 10-21 
clays) . 

The final identification is based on biochemical tests 
which usually take four to six weeks to complete after 
the presumptive identification is made. 

Table 4-1 presents the groups of mycobacteria 
which have been shown on a statistical basis to be 
clinically "always or sometimes significant" or clin­
ically "never or rarely significant." The implication is 
that some species are statisttcally more likely not to be 
related to disease. Not every acid-fast bacillus iso­
lated can be clearly defined as pathogen or sapro­
phyte. 

Table 4-1 Potential clinical significance of various 
mycobacteria 

Runyon Alway:, or sometim~s Never or rarely 
Group significant significant 

M. tuberculosis 
M. bovis 

I. M. kansasii 
M. marinum* 

JI . M. scrofulaceum ** M . sp. tap water 
M. flavescens -

III. M. avium - M. intracell11lare M. terrae compl 0 x 
M . x ·,nopi M. gastri 

M. triviale 
-

J\' . M. fort11it111n Runyon Croup IV-
not M. fort11itum 

-

"M. mari11um is pathogenic when isolated from the skin . such 
as swimming pool granuloma. 
• • M. scrof11lace11m is pathogenic when isolated from lymph 
nodes. 
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STATE HYGIENIC LABORATO RY 
THE UNIVERSITY OF IOWA 

M EDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

j Plea,e print with al.A.Ct< MEDIUM SOFT l-.;,d fN ncll only 

Mycobacteria 
Examination 

Patien,_Af~Q~/\~•~'f'i~------ Age ~ 5 F Sex __ 

Address /t,, '--"l (i ... · -\ ~, 
I 

Phy1lc12n (Nan>e ~nd "ddreu) 

An~ww 'Iowa 

ZipCode ~ 
PLEASE PR I NT PLAINLY 

MIC ROOCOPIC FIND™GS 

o.te reported 8-7-] I 
found (XJ 

ACID -FAST BACILLI 
not foundQ 

Next report within --+-weeks 

Specimen .... as unsatisfactory for 
culture because: ------
Date Received ____ _ 

SOURCE OF SPEC IMEN: 

Sputum 

Subculture 

, IOWA 

Other _____ _ 

TB Therapy : _____ _ 

CUL itJRA L FINDINGS 

Dece reported __ _ 

'°"""O ACID-FAST BACILLI 
not found Q 

Next report within weeks Q 
FINAL REPORT 0 

W. J. Hausler Jr. , Ph.D. 
Director 

1180 

Figure 4-5 Report of positive microscopic TB 
examination 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

Mycobacteria 
Examination 

Patient---+-~ ---f-~----,----- Age~ Sex_!::_ 

Address, ___ ---'-'"-'-'-",1--"'-'-"'-'-'--'----------• IOWA 

PLEASE PRINT PLAINLY 

MICRCECOPIC FINDINGS 

Date reported 

found 0 
ACID-FAST BACILLI f:/i 

not found p 
Next report within __J__ weeks 

Specimen .... as unsatisfactory for 
culture because: ------
Date Received ____ _ 

SOURCE OF SP ECIMEN: 

Sputum 

Subculture 

Other _____ _ 

TB Therapy: _____ _ 

CUL 11JRAL FINDINGS 

Date reported f;-7 ,. '( 
foundO 

AC ID- FAST BACILLI 
not found Q 

Next report within __ weeks Q 
FINAL REPORT 0 

W. J. Hausler Jr., Ph. D. 
Direc tor 

Figure 4-6 Report of negative microscopic TB 
examination 
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STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

_ __ _,._,_.,_; _, ➔1--":°"<c_<,,,,,__ •. c_'"-, lo\\.a 

ZLp Code _ __ ,_'-.,:>"~)'_\_,_, __ _ 

PLEASE PR INT PLA I NLY 

MICRCEC OP IC F INDlNGS 

Dale reported 

Mycobacteria 
Examination 

SOURCE OF SPECIMEN: 

Sputum 

Subculture 

Othec 

TB TI1erapy : ______ _ 

C ULTIJRAL FlNOINGS 

0a te repo rtOO _fL.1.:] f 

foundO 
ACID- FAST BACILLI 

found 0 
not found Q 

ACID- FAST BACILLI 
not found 'qJ 

Nex t report with in we eks 

Specimen '4 a s unsa1lsfa cto r y fo r 
culrure because: _______ _ 

Da1 e Received _ ____ _ 

Nex t report \\. i th in _ _ weeks Q 
FINAL REPORT fJ.. 

lAR 
NO 

" · J. Ha usler Jr., Ph.D. 
Direc to r 

Figure 4-7 Report of negative TB culture 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

P LE ASE PH. I NT P LA I N LY 

MlCRC6COPIC FINDINGS 

Dote reported 

ACID-FAST BACILLI 
found 0 

not found Q 

weeks Next report wi thin 

Specimen 'n3S wisa 11sfa cto ry for 
culture becau s e: ____ ___ _ 

Date Rece ived _ ____ _ 

LAB 
NO 

Mycobacteria 
Examination 

SOURC E OF SPECIM EN: 

Sputum 

Sutx:ulture 

Ot her 

IOWA 

TB TI1e.: ra py: ______ _ 

C ULTIJRAL FINDINGS 

Date reponOO B 7-7 / 

found© 
AC ID- FAST BACILLI 

not found 0 
8i_,.~ u.,.... p't.1 II e,. 

H. ::fu,.,,b,;rwlo$ 1s 

Next report \1 lth Ul ~ weeks (!) 
FINAL REPORT 0 

"· J. Ha us ler J r ., Ph . D. 
Directo r 

LR80 

Figure 4-9 Presumptive TB identification repo1t 
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STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

Mycobacteria 
Examination 

Pl ■oM print with llACk MEDIUM SOfT \eod pencil only 

Patient ___J.J~~~ ---,.a~~----- Ag~~ Sex ,:: 

PLEAS E PRINT PLAINLY 

MICROOCOPIC FINDINGS 

Date reported _ _ _ 

round 0 

SOURCE OF SPECIMEN: 

Sputum 

Subculture 

Other ____ __ _ 

TB 1l1c rapy: _ ___ _ _ _ 

CULTIJRAL FINDINGS 

Date reported ~ - /- ... ,, 

found @ 
ACID-FAST BACILLI 

not foundQ 
ACID-FAST BACI LLI 

not fou nd 0 
Next report within weeks 

Specimen was unsatisfactory for 
cultu re because: _______ _ 

Date Received _ ___ _ _ 

Next report 'n ithin _± weeks <:/)­
FINAL RBPOR T 0 

LAB 
NO 

W. J. Hausler Jr., Ph. D. 
Dii:ector 

1880 

Figure 4-8 Report of positive TB culture 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

-A~n""'i+--t .... r .... , W0<..<0-"--- • lowa 

Zip Code ) OQ/?d 

PLEASE PRINT PLAINLY 

Mycobacteria 
Identification 

Sex___£_ 

SOURCE OF SPEClMEN 

Sputum 

Subculture 
Othec ______ _ _ 

Date Received ______ _ 

Final Biochemical Identification 

Usually Pathoacmc 

,J' M. wberculosis 

D M. bovJs 

□ M. kansusii 

□ M. murinum 

□ M. scr.ofuloceum 

□ M. av/um - M. intracellulare oomp]ex 

□ M. xenopl 
□ M. forruitum 

l4 Dr~~::.:~l:b~J~:wol Completed 

LAI 
NO. 

Dote Reported 

U5ually Saprophytic 

□ Runyon Group I Photochromogen 

D Runyon Group II - Scotochromogen 

D tap waler suba,oup 

□ Runyon Group Ill - r!On-photo chromogen 

□ M. terrae complex 
□ M. gastri 

D Runyon Group IV - Rapid Grower 

D Drug Susceptibility Not Performed 

W. 1. Hausler. Jr .. Ph.D. 

Director 

Figure 4-10 Report of TB drug susceptibility to be 
performed 



Drug Susceptibility Profile 

These tests are performed only on mycobacteria 
usually associated with disease. This is indicated on 
the final identification data slips. 

Mycobacteria usually not associated with disease 
are generally resistant to the primary TB drugs ( INH, 
PAS, Streptomycin and Ethambutol). Drug suscepti­
bility profiles will be done on the saprophytic myco­
bacteria when a disease process is indicated. This 
should be requested by the physician. All drug tests 
arc reported as either susceptible ( S) or resistant ( R) 
to a given concentration of a particular drug. These 
tests usually take four to six weeks to complete. 

Sensitivity patterns to INH, PAS, Streptomycin and 
Ethambutol are performed routinely. Kanamycin, Vi­
omycin, Pyrazinamide, Ethionamide, Cycloserine, Ca­
preomycin and Rifampin are done on request. 

DRUG SUSCEPTIBILITY 

Druq UC)/m] Drug 

INH 0.2 Kanamycin 
INH 1.0 Kanamycin 
INH 5.0 Kanamycin 
PAS 2.5 Viomycin 
PAS 10.0 Viomycin 
PAS 25.0 Viomycin 
Streptomycin 5.0 Pyrazinamide 
Streptomycin 20.0 Pyrazinamide 
Streptomycin 100.0 Pyrazinamide 
Ethambutol 1.0 Ethionamide 
Ethambutol 5.0 Ethionamide 
Ethambutol 10.0 Ethionamide 

s = Susceptible 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LAIORATORIES BUILDING 
IOWA CITY, IOWA S2240 

Mycobacteria 
Identification 

I ....... p,i"t with II.ACK MRMUM SOR 1.-d P9"'" onty I 
Patient H · 01 So I\ l 
Address -An'(T'p, ,ltJ 

Phys,c b .n (Nam,i, •nd Addrus) 

- -A~l,l'{m,~_'j..i __ , Iowa 

Zip Code t;" AX> ) 

PLEASE PR I NT PLAINLY 

Age ___k_5_ Sex _£__ 

SOURCE Of SPBCIMEN 

Sputum 

Subculture 

, IOWA 

Other ____ _ 

Date Received ____ _ 

Final Biochemical Identification 
Date Reported ___ _ 

Usually Pathoacnic Usually Saprophy tic 

□ M, tuberculosis O Runyon Group I - Pho1ochromo1en 

□ M, bo11is O Runyon C roup JI - Scotochromoaen 

□ M. kansasii D tap water subaroup 

□ M marinum -,,.... Ru nyon Group 111 - non-photo chrom01cn 

□ M, scrofu&Jceum □ M. terrue complex 

□ M av/um - M lnlraullulart complex □ M. gasrrf 

□ M, xe,wpl □ M. rrMale 

□ M forruitum 0 Runyon Group IV - Rapid Grower 

D Drua Suscep11biity Not Completed 
Report Will Follow 

~ Drug Suscep11bility Not Performed 

W. J. Hausler, Jr., Ph .D. 

Director 

2101 
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Figure 4-11 Repo1t of TB drug susceptibility not to I 
be performed 

I 
PROFILE Date Reported I 

UC)/m] Drug uq/ml 

5.0 Cycloserine 20.0 
20.0 Cycloserine 40.0 

100.0 Cycloserine 100.0 
5.0 j !Rifampin 1.0 

20.0 1 lRifampin 5.0 
100.0 : Rifampin 10.0 i 

10 .0 i !Capreomycin i 5.0 
so.a ; !Capreomyc in ' 20.0 t ! 

100.0 ; :Capreomyc in 100.0 
2 .5 ; 

10 .0 i 
25.0 

R = Resistant 

Figure 4-12 TB drug susceptibility profile 
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INTRODUCTION 

The State Hygienic Laboratory provides a diagnos­
tic medical mycology laboratory as well as a reference 
service. 

Among the fungi and actinomycetes there are more 
than 20 species which cause systemic or fatal dis­
eases; 35 which cause less severe systemic disease or 
severe localized cutaneous, subcutaneous or lymphatic 
infections; and 45 which cause superficial infections 
of the skin. Under certain conditions, saprophytic fun­
gi may become pathogenic and invade human tissue. 
These conditions may occur in pati ents under pro­
longed chemotherapy and in patients with lowered 
resistance due to cancer, diabetes and other diseases. 
Some of the fungi that invade tissue in this manner 
may be described as provisional pathogens. 

Saprophytic fungi pose a major problem in hospital 
laboratories. They are ubiquitous, ranging from sim­
ple air-borne contaminants to isolates from pathologi­
cal specimens . Often they are confused with patho­
genic fungi . Saprophytes possess two common charac­
teristics: 

1. They grow very well at room temperature 
( 25°C ) on most mycological media and 
poorly or not at all at 37°C . 

2. They are generally highly pigmented and 
produce abundant characteristic repro­
ductive structures. 

With few exceptions, the systemic, lymphatic and 
subcutaneous mycoses are caused by fungi which are 
essentially free-living parasites in nature. These my­
coses are not contagious, and infection in man usually 
follows inhalation of these fungi from decaying vege­
tation, humus, bird or animal excreta, soil , or soil en­
riched with bird excreta. 

COLLECTION AND SHIPMENT OF SPECIMENS 

A mailing container is available free upon request. 
It is preferred that the correct kit be used when sub­
mitting specimens to the State Hygienic Laboratory. 

The Mycology examination outfit ( Figure 5-1 ) con-
tains: 

a. "sputum" bottle with no preservative 
b. "whirlpack" bag 
c. mycology data form 
d. cotton 
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MYCOLOGY 

e. styrofoam shipping contain('r 
f. return-addressed mailing box 

For submission of a mycology subculture, pl ease 
refer to the shipping instructions as outlined in the 
section on Miscellaneous Bacteriology. 

The following information ( Figure 5-2 ) is required 
on all specimens submitted for mycological examina­
tion: 

1. 

2. 
3. 

4. 
5. 

Patient's name, age, sex, address, occupation ( if 
known). 
Source of specimen and site of infection. 
Clinical diagnosis and/ or brief clinical historv 
of this particular infection. 
Physician's or laboratory's name and address. 
If a subculture is submitted, please include copy 
of laboratory work performed. 

Pathogenic fungi can be isolated from any human 
anatomical site as well as from the environment. All 
specimens must be collected aseptically. Skin, nail and 
hair specimens should be placed in a sputum bottle 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

l'IHM print wtt+i llACII: MlOtUM son 1-d ,-ndf oftly 

Patient ....,_,l , }0~':'> 
Add r ess & 1 CL"'TIX.-i } LJ 

P't, ysici :u, (Nam.- and Addreu) 

Z ip Code __ ").,,_-=""-"-•-' - -
PLEASE P RI N T PLA I N L Y 

CLIN ICAL DIAGNOS IS DJ,,,N4 I .t )atN\ 
I 

Laboratory Report 

ij"Pri mary Cultu r e 

0 Sutx: ulture 

Source of Specim en: 

ho.ir 

Oa.te Reported ____ _ 

W. J. Hausler, Jr., Ph.D. 
Director 

Figure 5-2 
Completed mycology data form 



Styrofoam Shipping 
Container 

Sputum Bottle With 
No Preservative 

Mycology Doto Form uru 

..,..,..,._.._. 'I -----=---=--=--

--
.,. .. --~ 
w, J· ......-.,, •.• -,.,o, 
-ou·--• ttlt 

FRAGILE 

l ;cf<'fl \ tA~S, VATTI R -· __ ., •· -
Return Addressed 

Moiling Box 

11Whirlpack II Bog 
......... iil,·•·· .... 

:& 

Figure 5-1 Mycology specimen collection kit 
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with no preservative added, and mailed. Other speci­
mens, especially sputum, urine and exudates from le­
sions are of little value after shipment b y mail, as 
saprophytic fungi and bacteria multiply faster than 
the pathogenic fungi, making it difficult t o isolate the 
etiological agent. In these cases the specimens should 
be placed on culture media before they are mailed 
(Table5-l) . 

The selection of the proper material is very impor­
tant since it is difficult to know prior to microscopic 
examination of materials whether the fungus is in the 
sample selected. Sufficient material is necessary for 
both direct examination and culture. If the microscop­
ic examination is negative, this does not rule out the 
possibility that th e fungus may have b een missed in 
sampling. 

Laboratories using Sabouraud's ( dextrose) agar 
with the antibiotics chloramphenicol ( chloromycetin ) 
and cycloheximide ( actidione) added ( commercially 
availabl e as "M ycobiotic" or "Mycosel" agar) for a pri­
mary isolation medium must also use Sabouraud's 
(dextrose) agar without antibiotics in parallel. Cydo­
heximide reduces the rate of growth of many sapro­
phytic fungi , but inhibits the growth of Cryptococcus 
neoforrnans, some Candida sp., Allescheria boydii, as 
well as the yeast phase of some systemic fungi. Chlor­
amphenicol, on the other hand, inhibits the growth of 
N ocardia sp. and other actinomycet es. 

When working with fungi, one must be constantly 
concerned with safety. All 111,ycology cultures should 
be assumed to be pathogenic until proven otherwise. 
All subcultures submitted should b e on tubed media 
because of the extreme hazards of working with sys­
temic fungi, as well as the fa.ct that media in petri 
dishes dry out rapidly. 

From our experience, the best types of specimens 
for rnycological examination are: skin scrapings, nails, 
hair, scraping from ulcers, pus or exudates, spinal and 
other body fluids, urine, sputum, blood, bone marrow, 
stools, bronchial washings, biopsies and soil samples. 

The antibiotics that are in 1Sa'bouraud's dextrose 
agar are cycloheximide ( actidione), 1.0 cc of a one 
percent solution per liter of media, and chlorampheni­
col ( chloromycetin ), one gm per liter of media. 

Skin Scrapings 

l. Wash the affected area or lesion with a non­
medicated soap and rinse thoroughly with ster­
ile distilled water. 

2. Rinse the skin with 70 percent alcohol to com­
pletely remove dirt and any medication. 

:3. Scrape with a sterile scalpel, preferably from 
the active border areas of the lesions. 
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4. Place the scales in a s terile bottle with no pre­
servative added and mail with the data slip to 
the State Hygienic Laboratory. 

Nails 

l. Rinse the affected nails with 70 p ercent alcohol. 
2. Scrape or dip the nail, especially near the bed 

of the nail. 
3. Place the nail in a sterile bottle with no pre­

servative added. 
4. Mail with the data slip to the State Hygienic 

Laboratory. 

Hair 

l. A Wood's light ( ultraviolet light rays of 3,660 
Angstrom units ) is useful in collecting infected 
hairs in scalp ringworm caused by Microspor-
11m audouinii and M. canis. Trichophyton sp. 
and M. gypsum hair infections do not fluoresce. 

2. Rinse the infected hairs with 70 percent alcohol. 
3. Pluck out the basal portion of the hairs or hair 

stubs with sterile tweezers. 
4. Place the hair in a sterile bottle with no pre­

servative added and mail with the data slip to 
the State Hygienic Laboratory. 

Scraping From Ulcers 

1. Collect specimens aseptically. 
2. If possible streak onto Sabouraud's dextrose 

agar with and without antibiotics ( Table 5-1) , 
and incubate at 25° C. 

3. Place the scrapings in a sterile bottle with no 
preservative added and mail with the data slip 
to the State Hygienic Laboratory. 

Pus or Exudates 

1. If possible, streak onto Sabouraud's dextrose 
agar with and without antibiotics ( Table 5-1) , 
and incubate at 25°C . 

2. Mail the swab in a sterile bottle with no pre­
servative added and the data slip to the State 
Hygienic Laboratory. 

Spinal and Other Body Fluids 

1. If possible, the body fluid should be centri­
fuged for 15 minutes at 3,000 rpm. 

2. Streak the sediment directly onto two tubes of 
Sabouraud's dextrose agar ( one with and one 
without antibiotics, grown at 25°C ), and one 
blood agar tube grown at 37°C. 

3. Mail the supernatant in a sterile bottle with no 
preservative added and the data slip to the 
State Hygienic Laboratory. 



Urine 

1. Use for the specimen a series of two to four 
single midstream specimens voided early in the 
morning. 

2. If possible, the urine should be centrifuged for 
15 minutes at 3,000 rpm. 

3. These specimens must be streaked directly onto 
Sabouraud's dextrose agar without antibiotics to 
give a proper clinical picture. The cultures 
should be grown at 25°C. 

4. Urine specimens pooled over 24-, 48- and 72-
hour periods are unsatisfactory. 

5. Mail the subculture and data slip to the State 
Hygienic Laboratory. 

Sputum 

1. Collect a series of three to five early-morning, 
expectorated specimens taken one per day. 
These should not be sinus excretions or saliva. 

2. Five to 10 ml of specimen are needed for proper 
examination. There is no advantage in collecting 
a larger volume. 

3. One ml of a chloramphenicol solution should be 
added as a preservative. 
Chloramphenicol powder is available from the 
State Hygienic Laboratory. 

Preparation of Stock Solution 

Suspend 20 mg chloramphenicol in 10 ml 95 
percent alcohol. Add 90 ml of distilled water. If 
necessary, heat gently to complete solution. This 
is a stable solution. 

Use 

Add 1.0 ml of the stock solution to each sterile 
"sputum" bottle. This amount is ample for inhi­
bition of contaminant in one to 10 ml of speci­
men . If the solution dries in the bottle before 
use, its effectiveness is unimpaired. The concen­
tration desired is approximately 0.2 mg of chlor­
amphenicol per ml. 

4. These specimens must be refrigerated until they 
arc mailed. Sputum specimens pooled over 24-, 
48- and 72-hour intervals are unsatisfactory due 
to the high amount of contamination compared 
with a single, early-morning expectorate. 

5. Sputum specimens for isolation of Histoplasma 
caps11latum are not satisfactory as the fungus 
dies rapidly in the mail. 

6. Place specimen in the sterile container provided 
in the outfit and mail with the data slip to the 
State Hygienic Laboratory. 

Nebulized Sputum or Bronchial Washings 

1. Follow procedure for submitting sputum speci­
mens. 

2. Be sure to label nebulized sputum specimens as 
shown in Figure 5-3. 

Blood 

Blood specimens for mycological examination are 
sub grouped into two types: serum for complement fix­
ation, and blood clots for culhue. The State Hygienic 
Laboratory upon request will examine serum submit­
ted from cases of suspected blastomycosis, coccidioido­
mycosis and histoplasmosis. All blood specimens re­
ceived for fungal examinations are routinely tested by 
the complement fixation test for the presence of anti­
body against a battery of these three mycotic diseases. 
The acute phase or first blood specimen should be 
collected as early as possible in the course of illness 
and sent to the laboratory. A convalescent or second 
blood specimen should be collected two to three weeks 
after the date of the first specimen and shipped with­
out delay. Use the color-coded mailers for fungal ser­
ology as shown in Figure 5-4. 

Complete one data slip on each specimen with par­
ticular emphasis on information concerning skin test­
ing, antigen used and the reaction observed. Fun­
gal examinations may need to be continued for a 
long period of time to detect change in antibody 
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Figure 5-3 Identification of nebulized mycology 
sputum specimen 
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levels. The effect of antibody levels as a result of skin 
testing should be carefully considered prior to re­
questing serological studies. For detailed procedure on 
submitting serum specimens for complement fixation 
(CF) tests, refer to the section of this manual en­
titled "Laboratory Diagnostic Services for Viral Exam­
ination." 

Stool 

l. Use series of two to four specimens voided 
early in the morning. 

2. These specimens must be inoculated directly 
onto Sabouraud's dextrose agar with and with­
out antibiotics. These cultures should be grown 
at 25°C. 

The blood specimen for culture should be centri­
fuged at 3,000 rpm for 15 minutes if possible. Other­
wise, five to six ml of whole blood should be submit­
ted for rnycological examination. The clot should be 
digested with Sputolysin and streaked directly onto 
Sabouraud's dextrose agar with and without antibi­
otics grown at 25°C, and an enriched medium with 
blood grown at 37°C, or the clot should be mailed in 
a sterile container with no preservative added. Mail 
specimen and data slip to the State Hygienic Labora­
tory. 

Biopsies 

Mail the specimen in a sterile bottle with chloram­
phenicol added as a preservative. Follow directions 
listed under sputum. 

Soil Samples 

From time to time, the State Health Department 
and the State Hygienic Laboratory are asked to iso­
late and identify H istoplasma capsulatum from soil 
samples. Physicians and laboratories arc asked to con­
tact Dr. Stanley Hendricks, Division of Preventable 
Diseases, Iowa State Health Department, 515/ 281-
5643, prior to submitting specimens. 

Bone Marrow 

Place the specimen in a sterile bottle with no pre­
servative added and mail with the data slip to the 
State Hygienic Laboratory. 

LIST OF PRINCIPAL PATHOGENIC FUNGI 
THAT CA USE DISEASE IN MAN AND ANIMALS 

Actinom ycetes 
Actinomyc?s hovis 
A. israelii 
Nocardia asteroid.~s 
N. brasilb1sis 
Streptomyces madurai 
S. pe'lletierii 
S. soma.liensi1· 

Phycomycetes 
Absidia corymhifcra 
Basidioholus ranarwn 
Rhizopus arrhizus 
R. oyrzae 

Deuteromycetes ( Fungi lmperfecti ) 
Asperg-illus fumigatus 
Blastomyces dermatiticlis 
Candida alhicans 
Cephalosporium falciforrnc 
Cladosporium bantianum 
C. carrion ii 
C. wem ~ckii 
Cocciclioicles immitis 
Cryptococcus n ''ofor111ans 
E pidenno ph yton f loccos11 m 
Fonsecaea compactwn 
F. pedroso i 
Grmtrichiwn ca11didu111 
Histoplasma capsulatum 
H . capsulatmn var. cluboisii 
Kcratinomyces af elloi 
Maclurell.a grisea 

Deu terom ycetes (continued) 
M. mycetomii 
Mal.assezia fttrfur 
Microsporwn auclouinii 
M . canis 
M. distorum 
M . f crmgineum 
M. gypsewn 
M. na.num 
M. vanbr3ttseghwii 
Paracoccidioicl ".\· brasiliensis 
P. loboi 

Ascomycetes 
Allescheria hoydii 
Leptosphaeria senegale.nsis 
Piedraia horta.i 

LIST OF COMMONLY ENCOUNTERED 
SAPROPHYTIC FUNGI 

Phialophora feanselemi 
P. verrucosa Penicillium sp. 
Pyrenochaeta rom~roi Aspergillus sp. 
Rhionosporidiwn seeberii Scopulariopsis sp. 
Sporotrichium (Sporotrix) schenckii Cephalosporittm sp. 
Trichophyton concentricum Geotrichiwn (Oospora) sp. 
T. equinum Claclosporium sp. 
T. gallinae Nigrospora sp. 
T . gourvillii Rhizopus sp. 
T . m~gninii Rhoclotorula sp. 
T . mentagrophytes Trichoclerma sp. 
T . mbrum Paecilomyces sp. 
T. schoenHnii Glioclaclium sp. 
T. souda11 en.1·f' Fusariwn sp. 
T . to,nsuram· Altemaria sp. 
T . vermcosum Helminthosporium sp. 
T. violaceum Mu cor sp. 
T. yaounclei Syncephala.strum sp, 
Trichosporo11 cuta.neum Streptomyces sp. 
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REPORTING OF LABORATORY RESULTS be several months. Negative cultures are reported af­
ter at least four weeks incubation ( Figure 5-5). 

Since the identification of mycological cultures in­
volves observing characteristic reproductive structures, 
or determining the nutritional requirements, or pas­
sage through animals, the length of time needed can 

An example of a positive culture for a ringworm in­
fection caused by Trichophyton mentagrophytes is 
shown in Figure 5-6. 
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Figure 5-5 Negative mycology culture report Figure 5-6 Positive mycology culture report 

DJISEASE OR CAUSATIVE 
AGENTIS 

Superficial Mycoses 

Tin.ea. versicolor 

Tinea. nigra 

Piedra 

Cutaneous Mycoses 
Tin.ea. ca.pitis 
Tinea corporis, etc. 
Tin (!a unguium 

( Onychomycosis ) 
Candidiasis 

Table 5-1 Types of specimen and suggested media 
for isolation of the fungi-caused mycoses 

CULTURE MEDIUM 
(in tubes) 

None 

Sabouraud's wHh antibiotics* 
Sabouraud's without antibiotics 

Sabouraud's agar 

Dermatophyte Test Medium 
De1matophyte Test Medium 
De1matophyte Test Medium 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
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TYPES OF SPECIMENS 

Skin scrapings 

Skin scrapings 

Cut hair 

Epilated hair 
Skin scrapings 
Nail scrapings 

Skin scrapings 
Mucocutaneous scrapings 
Vaginal scrapings 



DISEASE OR CAUSATIVE 
AGENTS 

Subcutaneous Mycoses 

Chromoblastomycosis 

Mycetoma 
( Maduromycosis) 

Sporotrichosis 

Rhinosporidiosis 

Systemic Mycoses 

( Actinomycetes ) 

Actinomycosis 

Nocardiosis 

Yeasts 

Candidiasis 

Cryptococcosis 

C:eotrichosis 

Table 5-1 (Continued) 

CULTURE MEDIUM 
(in tubes) 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
Sabouraud's agar 
Brain-heart infusion agar ( BHI) 
BHI with blood 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
(Incubate at both 25°C and 37°C) 

NonE' 

Brain-heart infusion agar 
BHI with 0.2 percent glucose 
Chopped meat medium 
(all anaerobic, 37°C) 

Sabouraud's , BHI blood agar 
(Incubate at both 25°C and 37°C) 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 

Sabouraud·s without antibiotics 
Christensen urea agar 
(Incubate at 25°C and 37°C) 

Sabouraud·s with antibiotics 
Sabouraud's without antibiotics 
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TYPES OF S1PECIMENS 

Scrapings, crust 
Exudate from lesion 
Pus from draining sinuses 
Aspirated fluids 
Biopsy material 

Pus from ulcerating lesions 
Aspirated fluid 

Biopsy of nasal or ocular polyps 
Skin scrapings 

Pus from draining sinuses 
Aspirated fluid 
Sputum, spinal fluid 
Bronchial washings 

Same as above 

Sputum, bronchial washings 
Spinal fluid 
Urine, stools 

Spinal fluid, sputum 
Pus from abscesses, sinus tracts 
Scrapings from skin lesions 
Urine 

Sputum, bronchial washings 
Stools 
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DISEASE OR CAUSATIVE 
AGENTS 

(Diphasic fungi) 

Blastomycosis 
North American 

Blastomycosis 
South Ameri can 

Coccidioidomycosis 

Histoplasmosis 

Miscellaneous Mycoses 

Aspergillosis 

M ucorm ycosis 
( Phycomycosis) 

Penicilliosis 

External Otitis 
( Otomycosis) 

0 Antibiotics 

Table 5-1 (Continued) 

CULTURE MEDIUM 
(in tubes) 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
(Incubate at 25°C) 
Brain-h eart infusion agar 
Brain-heart infusion with 

blood 
( Incubate at 37"C only) 

Sabouraud's with antibiotics 
Sabouraud's wHhout antibiotics 
( Incubate at 25°(:) 
Brain-heart infusion agar 
Brain-heart infusion with 

blood 
(Incubate at 37°C only) 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
Potato dextrose agar 
(Incubate at 25°C) 

Sabouraud's with antibiotics 
Sabouraud's wHhout antibiotics 
(Incubate at 25°C) 
Brain-heart infusion agar 
Brain-heart infusion with 

blood 
( Incubate at 37°C only) 

Sabouraud·s with antibiotics 
Sabouraud's without antibiotics 

Sabouraud's wHh antibiotics 
Sabouraud's without antibiotics 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
Sabouraud's with antibiotics 
Sabouraud's without antibiotics 

TYPES OF SPECIMENS 

Scrapings from edge of lesions 
Pus from abscesses, sinus tracts 
Urine, sputum 
Bronchial washings 

Scrapings from edge of lesions 
Scrapings from mucous membranes 
Biopsied lymph nodes 
Sputum, bronchial washings 

Sputum, bronchial washings 
Urine 
Spinal fluid 
Scrapings from lesions 
Pus from abscesses, sinuses 

Blood, bone marrow 
Sputum, bronchial washings 
Spinal fluid 
Pus from sinus tracts or ulcers 
Skin scrapings from lesions 

Sputum , bronchial washings 

Sputum, bronchial washings 
Biopsy material 

Sputum, bronchial washings 
Nail scrapings 
Epithelial scales and detritus 

1. Cyclohcximidc ( actidionc )-10 cc of a one per­
cent solution per liter of medium. 

2. Chloramphenicol ( chlorornycetin )-one gm per 
liter of medium. 

Cycloheximidc is available from Nutritional Bio­
chemical Co. , Cleveland, Ohio . 
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INTRODUCTION 

The Veterinary Medical Diagnostic Laboratory at 
Ames and the State Hygienic Laboratory at Iowa City 
are the only two laboratories in Iowa that routinely 
examine animal specimens for the presence of rabies. 
Both laboratories utilize the same laboratory proced­
ures in the examination of each specimen and fr e­
quently submit reference specimens to each other for 
control purposes . 

COLLECTION AND SHIPMENT OF SPECIMENS 

To insure expediency and accuracy in the examina­
tion for the presence of rabies, please adhere to the 
following suggestions: 

l. Don't shoot or club the suspect specimen in the 
head. The animal's brain must be intact for 
proper laboratory examination. 

2. Don't send the whole carcass to the labora­
tory. The intact head is all that is needed for 
examination. The State Hygienic Laboratory in 
particular does not have suitable facilities for 
th e disposal of larger animal carcasses. 

3. Pack the head in ice immediately. Brain tissue 
rapidly decomposes if not properly refriger­
ated, paiticularly in summer months. 

4. Don't freeze the specimen. Freezing alters 
brain tissue and makes it difficult to provide a 
proper diagnosis . 

5. Include with the specimen information con­
cerning the exposure, name of person bitten 
and the name of the phys ician or veterinarian 
to whom the laboratory report is to be sub­
mitted. 

6. Don't use tbe Iowa Highway Patrol as a de­
livery service unless it is an absolute and con­
stituted emergency. An emergency consists of 
a person having been bitten by an animal like­
ly to have rabies. Since mice and other rodents 
rarely, if ever, arc infected with rabies, persons 
bitten by these animals do not constitute emer­
gencies. Biting means the penetration of the 
skin b:v the teeth of the suspected animal. 
Bites about the head and neck, multiple and/or 
extensive bites elsewhere also constitute an 
emergency. Salivar:v exposure without a bite is 
not an emergency. 
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RABIES EXAMINATION 

7. Don't submit live animals for examination. The 
laboratories do not have facilities for this ser­
vice. Consult with your physician or veteri­
narian who will advise you on proper confine­
ment procedures. If the animal is alive and ap­
pears healthy 10 to 14 days after the biting, 
this is proof that rabies was not present in the 
infectious stage at the time of biting. 

8. Don't kill the animal unless confinement is im­
possible. Observation of the animal during con­
finement is superior in most instances to the 
application of the most advanced laboratory 
techniques. 

9. Don't send specimens to the laboratory by 
mail. The U.S. Post Office refuses to handle 
rabies specimens. They may be shipped by 
Railway Express, United Parcel Service or 
Iowa Parcel Service. Bus or air shipment also 
may be used. Preferably, the persons involved 
should deliver the specimen directly to the 
laboratory themselves. Determine the time re­
quired for transportation to the laboratory and 
make certain that sufficient ice is used to pro­
vide refrigeration during shipment. Specimens 
destined for the State Hygienic Laboatory must 
be delivered to the Laboratory ( Room 223, 
Medical Laboratories Building, The University 
of Iowa, Iowa City) and not just to Iowa 
City where the Laboratory is located. Origina­
tors of specimens destined for Iowa City who 
have not made prior arrangements for pickup 
and delivery directly to the Labo~atory will be 
charged for this pickup service at the following 
rates : between 8:00 a.m. and 5:00 p.m. Mon­
day through Fridf_ly, the submittor will be 
charged $5.00, and during all other hours not 
specified above, the charge will be $10.00. Bus 
transportation may b e used in submitting spec­
imens to the Veterinary Medical Diagnostic 
Laboratory at Ames. 

10. Don't send specimens to the Laboratory COD. 
They will not be accepted. 

11. Include with the specimen, when available, a 
complete history of the animal including vacci­
nations administered, clinical signs, duration of 
illness and any post-mortem findings. 
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Both laboratories are interested in providing the 
best and most raprd rabies diagnosis . They will be 
helped immeasurably if the above directions are fol­
lowed. 1f you need further assistance in submitting 
specimens to the laboratories, their telephone numbers 
are as follows : 

Veterinary Medical Diagnostic Laboratory, 
515/294-1950 

State Hygienic Laboratory, 319/353-5990 

REPORTING OF LABORATORY RESULTS 

Results of rabies examinations are reported only to 
the physician or veterinarian responsible for submis­
sion of the specimen. Fluorescent antibody results 
( FRA) are reported on the day the specimen is re­
ceived. A 15- and a 30-day report are also given subse­
quent to mouse inoculation of the specimen. Mouse 
inoculation is only done when there is human expo­
sure and the FRA is negative. When there has been no 
human exposure, only the fluorescent antibody result 
is reported. Positive results are always reported rm­
mediately by telephone. 
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INTRODUCTION 

The syphilis serology unit of the Serology Division 
is responsible for performing serologic tests for syph­
ilis. This unit is also charged with conducting the 
Laboratory Evaluation Program in syphilis serology. 

The serologic evaluation program for the diagnosis 
of syphilis has been established by the State Depart­
ment of Health as a means for approval of labora­
tories to perform the prenatal and premarital tests re­
quired by law. Any laboratory wishing approval may 
request appli cation forms from : 

State Department of Health 
Venereal Disease Control Division 
Lucas State Office Building 
Des Moin C's, Iowa .50319 

The nontrcponemal ( VDRL ) and the treponemal 
( FT A-ABS ) tests are the methods used for the sero­
diagnosis of syphilis. The VDRL test is used to screen 
all blood and spinal fluid specimens received. Any 
specimen which shovvs some degree of reactivity is 
quantitated until an end point is reached. A change 
in reactivity is useful for evaluating therapy. 

The Fluorescent Treponemal Antibody-Absorption 
( FT A-ABS ) test is th e confirmatory method used. It 
is highly specific and sensitive. Once this tes t is posi­
tive, it will remain so for the life of the patient. The 
FT A-ABS test is performed only on serum specimens 
which : 

l. Show reactivit~1 or weak reactivity by the VDRL 
screening test, 

2. Arc cases under treatment or contact cases ( in­
dicated by the physicians on the data forms ), 

:3. Have had two previously nonreactive VDRLs 
but syphilis is still clinically suspected, and 

4. Have been sent to us by one of the "approved" 
laboratories. 

This test eliminates the net:essity for requesting a Tre­
ponema Pallid um Immobilization test ( TPI ) which is 
only done at the Center for Disease Control (CDC ) in 
Atlanta, Georgia. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The following precautions must be taken when col­
lecting specimens: 

l. Specimens can only be collected in a tube which 
contains no anticoagulant. 
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SYPHILIS SEROLOGY 

2. If wet syringes are used, they must be rinsed 
with normal saline before using. 

3. Hemolyzed specimens are not suitable for test­
ing. Hemolysis often occurs in very warm or 
cold weather. During these periods of tempera­
ture extremes, the serum should be removed 
from the clot prior to shipment. 

Follow these instructions for the collection and ship­
ment of specimens for syphilis serology : 

l. Following the procedure shown in Figure 7-1, 
collect approximately three to five ml of blood 
in the serology tube provided in the serology 
kit ( Figure 7-2) . 

2. Secure the rubber stopper. 
3. Fill out the serologic examination data form 

( Figure 7-3). 
4. Wrap data slip around serology tube and place 

in mailing container. 
5. Attach adhesive-backed mailing label and mail. 

Referral Specimens 

An approved la:boratory may pe11form the VDRL on 
all serum specimens and submit specimens to the 
State Hygienic Laboratory for confirmation only. The 
referring laboratory must state on the data form if 
the serum being submitted has been heated for 30 
minutes at 56°C. Either heated or unheated serum 
may be sent. 

Premaritals for Out-of-State Marriages 

If the submitted blood specimen is for an out-of­
state marriage, the state in which the person is going 
to be married must be put on the data form. The prop­
er premarital health certificate for that state will then 
be issued. 

The approved laboratory may perfom1 the VDRL 
test for all premaritals. Out-of-state marriage forms 
( Figure 7-4 ) may be obtained from the State Hy­
gienic Lab oratory upon request. This form should be 
completed by the referring laboratory and sent to the 
State Hygienic Laboratory. DO NOT SEND THE 
SERUM. The proper marriage certificate for the state 
requested will be sent to the laboratory by return mail. 
Be sure to affix your approval stamp to each form to 
insure a rapid reply. 
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G)collect blood or spinal fluid in serology tube 

@secure cork 

@Fill out Serologic 
Examination data form 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATOlllES BUILDING 
IOWA CITY, IOWA 52240 

I "'-" ~rint witti II.ACK IIU OIUM son 1-1111 pend l .,..., I 

Serologic 
Examination 

''"'"' John Ri oole ,..,25 , .. M Rm C 
.,,,.., 1930 St BIG TOWN - .-:: 

D, . 8. L MARVEL 
67 VERNA PLACE 

BIG TOWN . , ... 
z,p Cod• 5 2 2 5 4 

PLEASE PRINT PLAINLY 

@wrap data slip around serology tube 

and place in mailing container 

Figure 7-1 Procedure for obtaining syphilis serolog>· 
blood specimen 
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Blood O Spinal Fluid 0 
l'lJTpo8e for which specimen taken : 

Syphill1 clllllcaUy suspected 0 
Spec imen No. Truced 0 
0000 
Lase 1erologlc other Q 
result Prtna1al Q 
~:L - MARRIAGE 0 



Styrofoam Shipping Cont oiner with 
Sterile Rubber Stoppered Tube 

SfArE HYWE:Ntc uutOtt~t'-Oav 
fl-•f.~UU,ffJ' ~..,PWA 

-,o-,,i:-,._,1._ t.~tCMIIU- Moffl-~NO 
W-,>NA Un'. OWA ♦7~40-

.,...;;;: «~ ~---~~~ ... ,:..... -i 

I 

S.rok,gic 
Examlna.tJo.n 

~ ~=- .,_- 0 l'--h~•-'1>••.,. 

" - C.> ... ,-
0 •~ ,...~ 
0 , •... 

I :- : /1: .. ~-· J, ... , 

S erologic Examination Data Form 

dhesive - Backed 
__ Moiling Lobel 

SBROLOGV 

j <l 
~ 

~ 
S'rATtl HYGIENIC LA601lAT01tY 

Ml!DIC:Al lA&OIIATOl<Y 1noG 
IOWA <;:ITY, IOWA S'l240 

,-1,.,, .. ,t "'" 
5XJ$,w;,n>¥<> ,~ ,.,.1, ,.,.,.,,..,,,..,,w,~J . • <>~11"''"· 

SEROLOGV 

Sl'!:ROLOG'V 

Figure 7-2 Syphilis serology specimen collection kit 
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INFORMATION NEEDED BY THE STATE HYGIENIC LABORATORY 
IN COMPLETING REQUIREMENTS FOR 

OUT OF STATE MARRIAGE 

(1) Name and address of physician drawing the blood and who will sign the certificate. 

Richard W Smithson 
name 

402 Beaumont Street 
(street address} 

Any town, Iowa 
city 

(2) Ful I Name and address of marriage applicant. 

Peter 
(first) 

Raymond 
(middle) 

492 1st Ave 
(street address) 

Any town, Iowa 
city 

(3) Age, sex and race of marriage applicant. 

Johnson 
(last) 

Age 22 Sex M Race C -------- ------------- -------
(4) Name of serologic test and result. 

VDRL 
(test) 

(5) Date specimen drawn and examined. 

4-7-71 
(drawn) 

(6) State in which marriage is to take place. 

Texas 

Please place approval stamp here. 

Nonreactive 
(resu It) 

4-7-71 
(examined} 

Mercy Hospital 
(Name of Approved Laboratory) 

1817 1st Ave N.W. 
(Street address) 

Cedar Rapids, Iowa 
(City} 

Figure 7-4 Out-of-state marriage form 
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STATE HYGIENIC LABORATORY 
THE UNIVEIISITY OF IOWA 

MEDICAL LAIOIIATORlfS IUllDING 
IOWA CITY, IOWA 52240 

Address 

_ _./t,,'-'-'--=-)~-'---=-"'-=·,J_· _ _ Iowa 

Zip Code __ s ... ko<>. OQ_._· 4..__ __ 

PL E ASE PRINT PLAI N LY 

•If rubal• immune swtu& of...._ is known 

pfNII indic:ata antibody ti• here ___ _ 

Serologic 
Examination 

(To lloe ftU.d 111 'it-Phywtclu.) 

Blood ~ Spinal Fluid 0 
Purpo1e for which 1peclmen ta.ken : 

Syphiltl cUnlcally eoepected o 
0 

j 
VDlll -- Q 
nA-- MARRIAGE 

Specimen No. 

0000 Tmtod 

L&•t aerologlc Other 

reault ►Prenatal 

Syphilia 5-oloiiy R-, 

I\Hc.1:ln W11akJy No■• --.mct1111t 0 Unaa!lafactory 

0 Brok• 

TlW Ructlvc l\e&ctlH iwT-

VDlll 

PTA 

RubeUa Antibody HI Titer I :8 
01' Greater - Immune 

Rubella results to foUow 0 □ 
OU. -~l't·ed ____ _ 

0 -.01y.,«1 

0 Tlarbld 

c. .. ._nod ___ _ 
W. J. -••• Jr, .... o. 
OU--r 

Figure 7-3 Serologic data form 

Prenatal and Rubella Test 

The State Hygi enic Laboratory has expanded its 
rubella program to include all prenatal sera which 
arc sent to this laboratory for VDRL testing. These 
sera will be screened for Rubella Hemaglutination In­
hibition Antibody ( HAI ) . Details are given in th e 
sec tion on services for viral and rickettsial diseases. 

REPORTING OF LABORATORY RESULTS 

Results of the VDRL and/ or FT A-ABS tests are re­
ported to the physician or laboratory submitting the 
specimen on a copy of the serologic examination form 
( Figure 7-3). The VDRL will be reported as either 
reactive ( titer given in the reactive titer column ), 
weakly reactive or nonreactive ( a check mark is made 
in the appropriate column ) . The results of the FTA­
ABS test are reported by a check mark in either the 
reactive or nonreactive column. A check mark in the 
weakly reactive column indicates that th e fluorescence 
is on the borderline of reactivity and another specimen 
should be submitted in seven to 10 days. Prenatal ru­
bella HAI results of 1:8 or greater are recorded on the 
serologic examination form by checking the large 
square below the VDRL and FTA results ( Figure 
7-5). If the patient has an antibody titer less than 1: 8, 
"rnbella results to follow" is checked, and the result 

ST A TE HYGIENIC LABORATORY 
THE UNIVEIISITY OF IOWA 

MEDICAL LAIOIIA TORIES IUILDING 
IOWA CITY, IOWA 52240 

Serologic 
Examination 

Patient - -----,f--'--=j="-'----____,_...,_."'-r""'-"-'.:) _ _ Age2!____ Sex £ Race C.,. 
Add.ress---+"''--'-'--'-"'"-"",c__-_______ , IOWA 

l'lly,,l clu (Nu1H aad Addre ■ ) 

__ ,_A~rJ~Y..__.1!-0~w~J~-- Iowa 

Zip Code __ 5_0-p=,)i)~---

PL E ASE PRINT PLAI N L Y 

•1f Nt.i .. ffllmuna status of '-'- ti known 

pfNII indieffliantibody titwhet-. _ __ _ 

(To h ft ll11 d la .,. P'hy,lc iaa) 

Blood fl) Spinal Plu id 0 
Purpose 'I;'; which spec imen taken : 

Syphille cllnically su1pected 0 
Specimen No . Treated Q 
0000 Otho, 0 
La1t .erologlc 
reault Prenalal R 
~ - MARRJAGE 0 

llcu:dn Wullly No■- ....atctnt 0 Unsatisfactory 

Q Broken 

Tl&. Rucltve llHc:ttn t::.rT-

VDlll 

Rubella Antibody HJ Titer I :8 
or Cce.ater - Immune. 

Rubella resultt to follow 0 

OU. R~t.-.d ____ _ 

I:: 

0 Hmnoly.,«I 

0 Tlarbld 

Date ._n.d ___ _ 
W, J. Hauol•, Jr ..... o. 
Olrec-.r 

Figure 7-5 Report of serologic results 

is sent on a rubella HI test form along with the "Ex­
planation of Rubella Hemaglutination Inlli'bition Test 
and Reporting" and a self-addressed reply card to be 
used after the patient has delivered. Completion of 
these data will permit an assessment of the value of 
the HAI program. If the rubella-immune status of the 
female is known, be sure to indicate the antibody titer 
as requested on the serologic examination form. 

SPECIAL SEROLOGY 

INTRODUCTION 

Special serologic procedures for the sero-diagnosis 
of infectious mononucleosis, trichinosis, rheumatoid 
arthritis, ASO and CRP are routinely performed in 
this unit. 

The Davidsohn presumptive test is routinely per­
form ed on all sera submitted for infectious mono­
nucleosis to determine the titer of the total hetero­
phile antibody content of the serum. If a significant 
antibody titer is detected in the presumptive test, Da­
vidsohn' s differential t est is carried out to differentiate 
infectious mononucleosis from Forsmann and serum 
sickness antibodies. 
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STATE HYGIENIC LABORATORY 
THI UNIVEISITY Of IOWA 

MIDICAL LABOlA TOIIH IUILDING 
IOWA CITY, IOWA 52240 

Special 
Serologic 

Examinations 

AddreU--'-"-''-+-,,_,....-.a==-----------• IOWA 

},,-,.;y TOt., vJ ' Iowa 

s:: ()9 .k} Zip Code 

PLEASE P R I NT PLA I NLY 

(To be filled in by Phys ic ian) 

Suspected dlseasf' kJ F ~C) 

o.,e ot onse• .3 - I 2 - 7o 
Due of In Spec, D-ltie :,f 2d Spe e. 

Plea se check(,,/) Bxaminauon Requested 

Laboratory Report 

Acute Conv . 

~ Heterophile (lnf. Mono) 

□ Rheumatoid Arthnus 

□ Trichinosis 

□ ASO 

□ CRP 

□ Toxoplasmos1s 

□ ()the, 

Date Received ___ _ Otte Reported ____ _ 

W. J. Hausler Jr ,, Ph. D. 
Director 

1712 

Figure 7-6 Special serology data form 

A rapid slide screening test is used for the detec­
tion of rheumatoid arthritis and trichinosis antibodies. 
Reactive results are not titered. 

The antistreptolysin "O" ( ASO ) and the C-reactivc 
protein ( CRP ) are performed as request ed . 

COLLECTION AND SHIPMENT OF SPECIMENS 

For all tests rcqu f:'s ted from this section, submit 
five ml of blood ( as described in the section entitled 
"Syphilis Serology") in the rubber stoppered tube pro­
vided in the serology kit ( Figure 7-2 ) . Fill out a spe­
cial serologic Pxarnination data form ( Figure 7-6 ) 
and indicate the test desired . 

REPORTING OF LABORATORY RESULTS 

Results on any of the special serologic examinations 
are reported only to the physician or laboratory sub­
mitting th e specimen. H eterophile antibodies arc re­
ported as nonreactive, weakly reactive ( 1:32 ) or re­
active with the titer given. Rheumatoid arthritis and 
trichinosis results are reported as either reactive or 
nonreactive. ASO results are reported as nonreactive 
or reactive, given in Todd units ; with every reactive 
result, the explanation is given that single titrations 
yielding a titer of 166 units or less may be considered 
as evidence against rheumatic fever. CRP results arc 
reported as nonreactive or reac tive, reactivity being 
expressed from 1 + to 4+, determined in mm of pre­
cipitate in the column ( 1 + = 1 mm ). 
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STATE HYGIENIC LABORATORY 
THE UNIVERSITY Of IOWA 

MEDICAL LABOIATOIIES IUILDING 
IOWA CITY, IOWA 52240 

I 1ieaM print wltt! II.ACK MfOIUM SO" 1-d ,-nt ll only 

Agglutination 

Tests 

Patlent __ __,_t__.'1_._._lc-1--'-'D.""~""-..-,-'--.---Age~ Sex M_ 

Addre95 ____ ~fl~~=l..._•l~U::=<t~-• ~~·.: ,)~-------- , IOWA 

DL µ' N&o1..J 

;A bi(jc,;..,.\J , Iowa 

Zip Code Cj 00:::,,-} 

PLE ASE PR l NT PLA I NLY 

Laboratory Report 

TITER 

(To~fllledu1byPhy$icla11) 

Purpose for which specimen taken: 

BRUCELLOSlS 0 
Oth«~-----

l 1.>LA 12.£.t-,~ ' A. 
Date o f onset S- 12, - 7U 
Da te of specimen S - l ~ .., ·2 Q 
Specimen,?< 1st Q2nd Q -

ANTIC!N Neg. "'° ''"' 1/80 1/160 1/320 '""' 1/ 1280 1/ 2560 I /S120 

Brucella 

Date Received ___ _ Date Reported ____ _ 

W. J. Hausle r, Jr., Ph .D. 
Di rector 

"'" 
Figure 7-8 Febrile agglutination data form 

FEBRILE AGGLUTINATION 

INTRODUCTION 

Agglutination tests for some febrile diseases are 
performed in this unit. These include tests for bru­
cellosis, tularemia and leptospirosis. The test for bru­
cellosis is performed on all sera for which any of the 
three febrile agglutination tests have b een reques ted. 

COLLECTION AND SHIPMENT OF SPECIMENS 

For all tests requested from this section, submit 
five ml of blood ( as described in th e section on 
syphilis serology) in the rubber stoppered tube pro­
vided in the febrile agglutination kit ( Figure 7-7). 
Fill out an agglutination tests data form ( Figure 7-8) 
provided in the kit and indicate the test desired . 

REPORTING OF LABORATORY RESULTS 

Brucellosis and tularemia are reported as negative if 
the titer is less than 1: 20. Reactive results are re­
ported as the highest dilution which gives 50 percent 
or more agglutination, and this titer is written on the 
data slip. Leptospirosis is reported as negative when 
the titer is less than 1: 10. If reactive, the titer is re­
corded on the data slip as the highest dilution that 
gives 50 percent or greater agglutination. Results are 
reported only to physicians or laboratories submitting 
the sp ecimen. 



bit•~ 

WJ . ~ . h .• "- 0.. --
Agglutination Data Form 

-

Styrofoam Shipping Container 

With Rubber Stoppered Tube 

AGGI..UT 

<E>-
STATlil HYOll'iNIC I.ABORA'rOJt:Y 
Ml'iOICAL LA!k>RATORY BLl>O. 
IOWA CITY, IOWA 52240 

l'\,«~l et...A.ti 1<,1:.-.'1'1~ 1'> ..... ,, -.,,.. .......... ,-at--~­thH,.,.,._,. f#r~(,,wu,~.~_,,..,..,.., ... ",..,.. 

AGGLUT 

AGGLUT 

Adhesive-Backed 

Mailing Label 

Figure 7-7 Febrile agglutination specimen collection kit 
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Group 

I Brucella 
Leptospira 

I Tularemia 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Table 7-1 Battery of agglutination tests for 
febrile diseases 

Diseases 

Brucellosis 
Leptospirosis 

Tularemia 
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Antigens 

Brucella abortus 
L. pomona 
L. icterohaemorrhagiae 
L . canicola 
Pasteurella tularensis 



INTRODUCTION 

The most important function of a public health 
viral diagnosti c laboratory is to establish the etiologic 
agent( s) responsible for outbreaks of disease. Labora­
tory results are useful in aiding physicians in their 
diagnosis of illness that cannot be differentiated clin­
ically. Similar symptoms have been produced by a 
variety of viruses, and, conversely, a virus may be 
capable of producing a variety of symptoms. There 
are still many diseases for which the etiology is pres­
ently unknown. Information resulting from virologic 
examination of clinical specimens is also important for 
epidcmiologic investigations. 

There arc three avenues of approach to the labora­
tory diagnosis of viral infec tions. Tissues may be ex­
amined microscopically for pathological changes or for 
th e presence of viral material. Serological tests can be 
performed to demonstrate the appearance or ri se in 
titer of specific antibodies during the course of illness. 
Finally, viruses can be isolated and identified from 
clinical materials . 

COLLECTION AND SHIPMENT OF SPECIMENS 

Table 8-1 ( page 63) has been prepared as a guide 
to ensure that specimens from the proper source will 
be submitted. Current tests available are also listed in 
this table. A summary of this table has been included 
for your convenience in requesting services from the 
virology laborator~' ( Tables 8-2 and 8-3). 

The virus laboratory can best serve the physicians 
of Iowa if the following procedure is used: 

l. Collect the spc>cimens listed in Table 13-1 for a 
particular disease. 

2. The acute blood specimen should be taken at 

onset of illness. Acute blood specimens ob­
tained one week later arc of littl e diagnostic 
value . 

. '3 . Convalescent blood specimens should be col ­
lected at least two weeks after onset of illness. 
It is not necessary to wait for the convalescent 
blood before shipping clinical materials. 

4. Please fill in the patient history form ( Figure 
13-1 ) and the data form ( Figure 8-2 ). Complete 
one data form for each specimen submitted, but 
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VIRAL AND RICKETTSIAL 
DISEASES 

only one history form need be completed for 
each patient. 

5. A clinical diagnosis should be made on all pa­
tients for such conditions as aseptic menin­
gitis, herpangina, pleurodynia, etc. Do not 
write "Coxsackie infection" or "virus studies." 

Please observe instructions for the proper collection 
and shipment of sp ecimens for virus isolation and the 
instructions for submitting blood specimens for viral 
and rickettsial serology. It is important to remember 
that specimens for virus isolation must be kept refrig­
erated or frozen promptly if they cannot be trans­
ported immediately to the Laboratory because most 
viruses are rapidly inactivated when separated from 
their host. 

Specimens For Viral Isolation 

l. Fill in one patient history form for each pa­
tient. Complete one data form for each speci­
men submitted and identify each specimen 
with: name, kind of specimen, date collected. 

2. Collect feces from patients as soon after onset 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

I PleaH print with IU.CK MEDIUM SOFT 1-d fN1n<il only I 

Virus 
Examination 

(Complete one data card for 
each specimen submi n ed) 

Par.cn t __ V~ • _,_\-.,_..1£:J'"'-LI1-"-'J__ Age ___.,3L__ Sex J:1__ 
Address ___ .LA .>..C)..J,,,_y-_._•_,_7 •.,;;,c..U.L) ,..)=--. ________ , IOWA 

Ph dcla.a Nuiie and Addr.-11) 

Dc. _ _,_H,_•~-...,,.\a.,,,,yJ€..5=----

_ -,C-'J""-l-1.!.l!e'-'.!1tJ"'------, lo"'a 

Z,p Code __ 5o_,-UJClAO..&.&.L-_ 

PLE A SE PR I NT P L AI NLY 

(To b• filled 111 by phr9lela.a) 

Suspected disease, ___ _ 

A5{P'\L l::-':f;A.,..u6 /i I<; 
Date of onset 2..- 12 - J I 
Type of specimen ___ _ 

C.S.E:: 
Furnish clinical history with provisional diagnosis to permit selection of the proper 
test(s) to be performed . 

Laboratory Report 

Date Received ____ _ Date Reported ____ _ 

W. J . HAUSLER JR . ,Ph . D. 
Director 

Figure 8-2 Virus & rickettsial data form 
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STATE HYGIENIC LABORATORY 
University of Iowa 
Medical Laboratory Building 
Iowa City, Iowa 52240 

Number Date 

PATIENT HISTORY 
Complete one history for 
each patient 

-------- ------------------Patient Age ex ------------- -- - - - - - -=-------Address City County --=------------- --.,,..------- -----Date of Onset Occupation 
CLINICAL OR--P=R'""'o,.,..v""""1s=1-=o-:-N-,-,A...,.L-,:D:-:-l-:-AG~N=o"""s=1se---- ---------

VIRAL IMMUNIZATIONS & DATES 
Polio: Salk# Measles 

Oral ------------Mumps -----------

Rubella (German Measles) Smallpox -----------
SIGNS AND SYMPTOMS 

Fever: Fo "'Co 
--~-~------ I' Dur~+,o':lllw_......,...,,--..----------

Chills/Sweating Joint pain/Myalgia 
Rash: Type -------Mucous membrane ,...le_s.,...io_n_s ____ _ 

Respiratory: Rhinits Pharyngitis 
Cough Lymphaden-o-pa-t~h_y _______ _ 

--,,-------
Chest pain -----Gastrointestinal: Diarrhea Constipation 

Cardiovascular: 
Central Nervous 

System: 

Other: 

Abdomina""'lr-p-a"""i_n____ Vomiting ----------
·-----------

Appetite Nausea 
,-e--,,------ .-:-:----------

Mycocarditis Pericarditis ----- ----------Headache Optic ------ ---.-----------Balance Muscle weakness ------- --------Leg ha r g y Nuchal rigidity --------

EPIDEMIOLOGICAL DATA 
Recent Travel (Lo cat ion} 
Fam i I y Contacts -----------------------------------------------Community Contacts -----------------------An i ma I and/or arthropod contact ------------------Group Activities 
Food Outbreaks ------------------------

-------------------------
OTHER PERTINENT INFORMATION - Please use back of this form. 

Dr --------------

Zip Code -----------

Figure 8-1 Virus & rickettsial patient history form 
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of illness as possible. Place walnut-size specimen 
in a one-oz, screw-cap bottle, secure cap firmly 
to prevent leakage, label and store in freezer. 
DO NOT USE PLASTIC CONTAINERS. The 
details of this procedure are shown in Figure 
8-,'1. 

3. Spinal fluids for virus isolation should be col­
lected in sterile tubes and frozen immediately. 
DO NOT USE PLASTIC TUBES. Figure 8-4 
illustrates the procedure for collection and 
shipping of spinal fluid. 

4. Throat washings are collected by asking the pa­
tient to gargle with approximately 10 ml of 
sterile broth. After vigorous gargling, the broth 
is expectorated into a clean cup. Also expector­
ate into the cup any sputum that is coughed up. 
Repeat the gargling with broth once or twice 
and pour the total yield into a glass container, 
tighten screw-cap and freeze immediately. 

,5. Throat swabs may be obtained by rubbing the 
oropharynx vigorously with two sterile swabs. 
The specimen should include material from the 
posterior pharynx, the tonsils and the faucial 
pillars. Transfer the swabs immediately to a test 
tube containing four to five ml of sterile nutri­
ent broth and agitate vigorously. DISCARD 
THE SWABS after squeezing dry by pressing 
against the side of the tube. Freeze immediate­
ly. For a detailed procedure on obtaining throat 
swabs for viral isolation, see Figure 8-5. 

6. Vesicular fluids and ·cellular material from the 
base of lesions must be collected during the 
first three days after the eruption appears. Wash 
vesicle with sterile saline and aspirate the fluid 
using a 26-27 gauge needle attached to a tuber­
culin syringe or use a capillary pipette. Either 
instrument used should be first moistened with 
broth by drawing broth into the syringe or 
capillary pipette and expelling it. Dilute the 
fluid immediately into sterile broth to prevent 
clotting. Alternately use stertle swab to absorb 
fluid from vesicles and then agitate swab vig­
orously in sterile broth. Discard swab, tighten 
screw-cap on tube and freeze. 

7. Blood samples are sometimes submitted for vi­
rus isolation if collected in the very early stage 
of illness . In this case, allow blood to clot 
for at least ½ hour in a refrigerator. Free the 
clot from the wall of tube with the aid of ster­
ile applicator stick or capillary pipette. Centri­
fuge and transfer the clear serum to a sterile 
tube. After the serum has been separated from 
the clot, freeze both immediately. 
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8. When shipping, isolate each specimen indi­
vidually by placing in a plastic whirl pack bag 
before putting specimens in the styrofoam 
container. Pack about 10 pounds of Dry Ice<) 
on top of the specimen ( s), close lid and seal the 
cardboard shipping carton ·by fastening the 
buckles of the nylon straps. This styrofoam ship­
ping container and its double cardboard car­
tons are reusable so please do not discard or 
dismantle. The shipping unit is shown in Fig­
ure 8-6. Use the pre-addressed label provided 
and send by fastest means of transportation to: 

State Hygienic Laboratory 
The University of Iowa 
Medical Laboratory Building 
Iowa City, Iowa 52240 

Usually, Iowa Parcel Service, United Parcel 
Service or Parcel Post Special Delivery have 
been satisfactory. To avoid delay enroute, DO 
NOT SHIP ON WEEKENDS. 

9. If for any reason, you have questions concern­
ing collection or shipment of specimens, please 
call the virus laboratory, 319/ 353-5990. 

The following schematic diagrams are given to il­
lustrate the procedures outlined in the instructions for 
specimen collection. Keep them available for referral 
when necessary. If there is doubt relating to collection 
and shipment of specimens after perusing these in­
structional materials, contact the State Hygienic Lab­
oratory, 319/ 353-5990. 
Blood Specimens For Viral and Rickettsial Serology 

1. An acute blood specimen should be collected as 
soon as an illness is suspected of being of viral 
etiology. Collect approximately six ml of blood, 
especially from those patients who are currently 
being tested for virus isolation ( Figure 8-7). 

2. Place specimen in sterile tube and secure stop­
per. DO NOT FREEZE whole blo0d specimens . 

-----
* There are areas in Iowa where it is impossible to 

obtain Dry Ice. Under these circumsbances, the 
proper use of cans of frozen water or other cool­
ants will keep the specimens chilled during transit. 
These "freezer paks," "sno-gels" or "freezer cans" 
are sold in grocery and hardware stores. When us­
ing these types of coolants, it is important to keep 
them in the freezer until just before the frozen spe­
cimen is packed in the shipping container. The 
shipping container should be sent to the bus de­
pot, 'airport or post office shortly before scheduled 
departure. If precautions are taken so that speci­
mens are not more than 18 hours in transit from 
the time the frozen coolant is removed from the 
freezer, the specimens should arrive in the labora­
tory in sa-tisfactory condition. 
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A. STOOL 

.\ ~ 

@ Secure cap 

1oz. sterile bottle 

~--~)@ 
~ a)Name 

bl Date 
cl Kind of specimen 

at onset of illn~ 

® Place in Plastic Bag 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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I 
I 
I 

Transfer specimen (about the size of a walnut) with a 

tongue depressor blade to 1 oz. sterile bottle. 

I and~hen 

I ~plete 1 history !o,m 

I 
I 
I 

FREEZE IMMEDIATELY 

~ 
®FILL OUT data card for EACH SPECIMEN: 

Complete only that portion of data card shown below 

PER PATIENT. 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL lA80RATORIES BUILDING 
IOWA CITY, IOWA S2240 

[_ Pleo .. print ..,hh llACK MEDIUM SO FT 1-d ,..ncil only I 

. Virus 
Examination 

(Comph!tc one dat.t canl for 
each spccuncn i;uhmiltcd) 

- Ag, ____1L ,., _F_ ''"""' Roberta Simmons 
A,0 ,. 0 ,. 12 2 2 Wes tern Ave. Big Town JOWA 

'" A,.C~ KeLth,_M . .D._ 
J0/0 Broadway _ _ 

Big T.D..111/1_ . 10-, 

l<PC~le 5 2 2 54 
Pt.l!ASH P RI NT PLA I NLY 

(Tobo !H1cdtobyphy1lclan) 

Suspected disease __ _ 

Aseptic Meningitis 
O.awofon11i:t 8- 9-72 
Typcurspcc1111c:n Stool 

l•unu~h d1nh.:al h111tory with pro.,,!s,unal d1agnosu1 lO r-= rm 1t seh:ctlon of lhe propcr 
1csu_11 ) to 111.: piol'formt.'U 

Laboratory Report 

Figure 8-3 Procedure for collection of V & R fecal 
specimen 
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SPECIMENS FOR VIRUS ISOLATION 

Cerebral Spinal Fluid @secure rubber stopper 

G)collect in sterile tube after onset of illness 

Approximately 

® LABEL WITH: a NAME 

b Date 

c Kind of specimen 

IMMEDIATELY 
I 

THEN 

t ® FILL OUT data card for EACH SPECIMEN: 

Complete only that portion of data card shown below 

and then 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

I Pl♦a~ print with llACK MEDIUM SO FT leod P9"<il only I 

Virus 
Examination 

(Complete one data card !or 
each specimen subnutted) 

Pa1o,,., _fr_eJj_a_E.lfilningS _ Age.2J._ Scx _E.___ 
AJ'1ccss _ 8_0Q__Bjy_e.r__Sj•__B.lg_J"ClW.O __ IOWA 

f'hvskla.n {Nam~ ud Addren) 

°' ~ Luther, M D, 
_cjJ_y Hos pit a I 

Big Town , lou 

z,pCodc 52254 
PLEASE PRI NT PLAI NLY 

(Tobaftlledinbyphys Lcl a.n) 

Suspec ted d isease, ___ _ 

Meoiogoence~ha litis 
Date ol onset 9- I - 72 
T ype or spe~1men, ___ _ 

C~F 
Furnish clm1cal tustOry w i th prov1s1ona.l d1agnos1S to permit selection of the proper 
test(s) to ht: perrormt!d 

Laboratory Report 

® Complete 1 history form PER PATIENT 

Figure 8-4 Procedure for collection of V & R CSF specimen 
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Specimens for VIRUS ISOLATION 

B THROAT SWAB 

(D Obtain with sterile throat swabs, 
as soon as possible after onset of illness 
material from posterior pharynx, 

tonsils and faucial pillars. (see diagram below) 

®Transfer material IMMEDIATELY 
to a tube containing approximately 
Sm I sterile nutrient broth 
and agitate vigorously 

®DISCARD SWABS after squeezing dry 

Place in plastic bag 

©secure stopper 

LABEL W 1TH: a) Name 

STATE HYGIENIC LABORATORY 
THE UNIVERSIT Y OF IOWA 

MEOK:A.l lA&ORAfOltlES BUILDING 
IOWA CITY, IOWA 52240 

[~w ,..+1tt w,th llACI M( OIU/1111 IOf'I IM<I .,..,.It ...i, I 

Virus 
Examination 

lCum11k1t un.., dai.a '--llrd lot 
Hcillll)\.'1:t"lcn11ubm111t-d) 

""'""' Robert Wren ,... 8 ... M 
,,.,,. .. 117 Jo.mestown Rd. Big Town ,ow, 

(To'"'r,u,., • ..,.,..,.,c1..,1 

b) Date 

c) Kind of specimen 

,, J.C. Ba.bbl!! 
Medico! Clinic 

Su•IM.'<. h!dd11,e .. .t><!,~--
Measles 

Big Town ..... 
1.,,, c.,, _5_2 2 5...4 

Pl.EASH l'KINT P LA I NLY J.hroat swab 
1'urm1h ,loni.aJ tuawry with 11rowl91onal d11po111 10 pem1u selo:-<:Uon of the proper 
1utt11)tob.:1i.rformed 

Lobo,otory Report 

® Complete 1 history form PER PATIENT 

Figur 8-,5 Procedure for collection of V & R throat 
sp cim n 
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SHIPPING INSTRUCTIONS: 
NOTE: DO NOT SHIP ON WEEKENDS 

G) Freeze specimens before packing in styrofoam container . 

@ WRAP EACH FROZEN SPECIMEN (feces , spinal fluid, throat swab, blood clot and serum) 

WITH PAPER to help prevent breakage in shipping. 

@ Place the individually wrapped specimens 

in the bottom of the styrofoam container. 

@ Pack 10 lbs . of Dry ice• on top of specimens and close lid 

@Place styrofoam container in the 2cardboard~tons . 

@Close the cardboard cartons and buckle the straps . 

Lid 

(z)Put on the pre-addressed label 
and send by the fastest meansof transporta 

usuallyPa,cel Post-Spec;a1 Del;v•~, :;:,t,: 

@ THE STYROFOAM SHIPPING CONTAINER AND IT ·-.,., 

DOUBLE CARD- BOARD CARTONS ARE REUSAB .. . ,. 

so please do not discard or dismantle these 

Attach pre-addressed label o 

1st cardboard box-placed 

inside 2nd cardboard box 

Figure 8-6 V & R shipping unit 
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VIRAL and RICKETTSIAL SEROLOGIC EXAMINATION 

Collecting and shipping of specimens 

co 11 e ct i on of Acute B Io o d speci men: 

0 Coll ec t bl ood as so on as poss ibl e 
aft e r on se t of i 11 n e s s ( u s e a sep ti c t ec h n i q u el. 

(';\ FILL OUT data card for EACH SPE CIMEN : 

App rox imate) 6ml of bl ood 
\::!_) Com pl et e onl y th at porti on of data card sho wn bel ow 

St eril e t 

0 Secure stoppe r 

STATE HYGIENIC LABORATORY 
THE UNIVER SITY OF IOWA 

MEDICAL LABORATORIE S BUILDING 
IOWA CITY, IOWA 52240 

Virus & Rickettsial 
Serologic 

Examinations 

Pmeo< Walter Fox ...,., . .22_ ,,,__M__ 
""'"" ---821. R.JLs1L_SL.... _Big Town . ,ow. 

© w ra p data ca rd aro un: .. ;·~·: :•~: be 

con ta i ni ng th e wh ol e bl oo d 
and pl ace i n ~c i al 

Wra p V&Rse lf - adh esive 
label ar ou nd mai l er t o se al it . 

(:'\MA IL IMMED I ATE LY(same day the bl ood i s co ll ec t ed) 

~to th e STA TE HYG I ENI C LABORATO RY 

DO NOT FREEZE WHOLE BLOOD 

Figure 8-7 Procedure for obtaining V & R blood specimen 
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3. Complete one patient history form for each pa­
tient. Fill out one data card for each specimen. 
Complete the data card shown in Figure 8-2. 

4. Wrap the data card around the test tube con­
taining the whole blood specimen and place in 
the special styrofoam mailer with the patient 
history form. Then wrap the "V and R" coded 
label around the mailer. 

5. Mail immediately to the: 
State Hygienic Laboratory 
The University of Iowa 
Medical Laboratory Building 
Iowa City, Iowa 52240 

Collect convalescent hlood specimens 14-28 days after 
onset of illness. Then follow the same procedure for 
collection and shipment as you would for an acute 
specimen. 

REPORTING OF LABORATORY RESULTS 

The virus laboratory does not make a diagnosis. 
This is the sole responsibility of the physician. The 
laboratory report may confirm or serve to support 
clinical observations. 

Virus Isolation. The failure to isolate a virus from a 
specimen docs not indicate that the suspected agent is 
absent or that a particular diagnosis can be eliminat­
ed, since successful isolations are dependent on the 
time of collection and shipment of the specimens as 
well as preparation for inoculation and host svstem 
employed. Virus isolations usually indicate a rec~nt in­
fection , but caution must be exercised since the iso­
late may have caused an inapparent infection while 
not having produced the clinical symptoms observed. 
Therefore, it is extremely important to correlate the 
virus isolated with serologic results as well as clinical 
and epidemiologic data. 

Serologic Results. A four-fold rise in antibody titer 
in the convalescent serum that has been tested in par­
allel with an acute phase serum is of significance in 
determining the importance of a virus isolated with 
the current illness of the patient. Similarly, only paired 
sera are of diagnostic value when tested against other 
viral or rickettsial antigens. A single serum is of little 
importance since many individuals may have antibod­
ies against certain viruses from previous exposure. 
Acute phase sernm must be taken as early as possible 
in the illness to help establish the correct base line 
for evaluating serologic results. 

Sometimes, in cases of mumps, it is possible to ar­
rive at a prC'sumptive diagnosis with an acute serum. 
This is accomplished by the use of two specific mumps 
antigens, the viral ( V) antigen and the soluble ( S) 
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antigen. Antibody for the S antigen rises frequently 
before antibody against the V antigen, but the V anti­
body persists for longer periods of time. Therefore, 
the presence of a significant anti-S titer and a low or 
no anti-V titer is very suggestive of a current mumps 
infection. A convalescent serum should still be exam­
ined in such a case. 

Results will be reported on the data card and re­
turned to the sender. 

RUBELLA HI TEST 

INTRODUCTION 

The State Hygienic Laboratory screens prenatal 
blood specimens received in the Iowa City Laboratory 
for rubella antibody by the "CDC Standard Rubella 
Hcmagglutination Inhibition Test." A report indicat­
ing the presence or absence of HI antibody will be 
sent to the physician submitting the specimen. The 
State Hygienic Laboratory will also screen prenatal 
blood specimens from laboratories approved to per­
form prenatal serology tests for syphilis but who do 
not perform the rubella HI test. 

COLLECTION AND SHIPMENT OF SPECIMENS 

l. Collect approximately six ml of blood. ( Use 
aseptic technique.) DO NOT FREE~E 
WHOLE BLOOD. 

2. Place specimen in the sterile tube and secure 
the stopper. 

3. Fill out a data card for EACH SPECIMEN. 
Complete only that portion of data card shown 
in Figme 8-8. 

4. Wrap the data ·card around the tube containing 
the whole blood and place in the special styro­
foam mailer which is provided in the rubella HI 
specimen kit ( Figure 8-9). Wrap the rubella­
coded, adhesive-backed label around the mailer. 

.5. MAIL IMMEDIATELY (same day the blood 
is collected) to: 

State Hygienic Laboratory 
The University of Iowa 
Medical Laboratory Building 
Iowa City, Iowa 52240 

REPORTING OF LABORATORY RESULTS 

A l :8 dilution is the lowest dilution of serum tested 
in this program. Therefore, a titer of 1:8 or greater 
indicates detectable antibody or immunity to rubella. 
The lack of HI antibody in a dilution of 1:8 should 
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be considered as susceptibility to rubella. If a female 
is found to have rubella HI antibody, no risk from 
rubell a exists for the fetus she is presently carrying or 
in any future pregnancy. The fact that she has de­
tectabl e antibody should be recorded in her medical 
history and the rubell a HI test not requested in the 
future. If she is susceptible, a rubella risk does exist 
during the present pregnancy; however, no attempt 
should be made to alter her immune status until after 
delivery. Soon after she is delivered she may be im­
munized against rubella. 

Prenatal scrum specimens containing rubella HI 
antibody will be reported on the serologic examination 
form ( Figure 7-3 ) with an indication that a rubella 
HI titer of 1 :8 or greater was found. Specimens show­
ing no detectable rubella HI antibody will be re­
ported on a rubella HI test form ( Figure 8-8 ) indicat­
ing a titer of less than 1: 8. Accompanying this report 
will be an information sheet and a reply card. The 
reply card is to inform the State H ealth Department 
of the course of action chosen for the susceptible pa­
tient. The physician is to complete this card and send 
it to the State Department of Health at his or her 
earliest convenience. 
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STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

RUBELLA HI 
TEST 

Patlent-----'-''--'--~ "r-'--".LL--'-L-'--~-- Agc4 Sex__t_ 

Address ____ __,__--'-'.::.-'-'--=-=--="--=---------, IOWA 

0r ___ µ_·~J--+--a_._.,.ic:..,~---
Date of onset _____ _ 

I Date of luSpec. Oa1e of2ndSpec. 

_ ___ A_wf_ :J~CJ_..-~\_t,.J_' _, Iowa 

z;p Code ':) DG\)u 

SCREEN FOR IMMUNE STATUS 
Date Patien1 Had Rubella Vaccine-~~ ---------­
Pa1ien1 Has NOT Received Rube lla Vaccine iiif 

TEST FOR SUSPECTED RUBELLA D ~ 
Collccl Isl Scrum As Soon As Rubella Is Suspected . 
Collect 2nd Serum 10-14 Days Aher Onset Of Rash . 

I Pleue 00 NOT wri1e below I 
Laboratory Report 

SC REEN 

□ < 1,8 

D L8 
D ,,,o 
D , u, 
□--

Date Received, ____ _ 

9-70 

CLINICAL 
1st Specimen __ _ 

2nd Specimen --

C.te Reported, ____ _ 

W. J . Hausler, Jr., Ph.D. 
Director 

Figure 8-8 Rubella HI data form 



Styrofoam Shipping Container 
With Sterile Rubber Stoppered Tube 

RUBELLA 

l ~'-~«_~,:~:] F,~,:~:1.r.=,-;_~::~ 
~~U«k, - - -- ,._ - -;/ 

~ 
$TAt,; HYGIENIC 1-ABORATORY 

MlfOtCAL LABORATORY SLOG. 

lOWA CITY, IOWA S2240 ~ lrrt-tcJ>< t--(~t,t *"'~V~i ~..-_.,,,\t'lf CJ 
H'I.Jjb"l-M; -li!,M<<\4>r::r" 

\.~1 .. ,.,i t.., -'»•,i,.IJ:t *~ ll'I"'~"""""' 
'(::.4~,, ..;!~,d ~w, /(I. i♦ t>d:Ji';t--AOW I".~ t."Jt' jij~ 

....-lf1iN 
CJ.,q,: 
f.J * ~ 
CJ 'M 
("',J ... j :J'J 
CJ 

(~~00-~.rr~-~ J 
~ . .....,, 

ri..tN~"A.l 
,~~ 

.a:.w,-,......,_.,.,, 

""h f<~~H~t 

'·.;-------~--
Wl~_.t,.$0 

c,,..,_i.,.,.,_,.,. 
~,,...,,_,c(,_,,,j_,,.,.h .><)(" 

RUBELL A 

RUBELLA 

~t.... ..... 

Rubella HI Data Form 
Adhesive-bocked Moiling Label 

Figure 8-9 Rubella HI Collection Kit 
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I 
I 
I DISEASE 

I I 

1. Aseptic meningitis 

I 
I 

2. Me11ingo-encepl1alitis 

I 
I 

3. Paralytic disease 

I 
4. Guillian-Harre 

I 
I -

--

I l . Influenza 

I 2. Acute respiratory 
infedion 

I :J. "Croup" Jaryngo-
tracheobron chitis 

I 4. Pleurodynia (Bornholm 
disease ) 

.,. Primary atypical 

I pneumonia 

(j_ Psittacosis 

I 7. Others : 
Herpangina 
Stoma ti tis 

I Pharyngitis 

I 

Table 8-1 Tests available for viral and rickettsial 
diagnosis 

SPECIMENS FOR ISOLATION 
Clinical 

I 
Post Mortem AGENTS 

CENTRAL NERVOUS SYSTEM 

Throat washings , Brain cortex, Polioviruses 
spinal fluid , blood, spinal Coxsackie viruses 
stool cord and fluid , ElCHO viruses 

feces , segment Herpesvirus 
of colon Lymphocytic choriomeningitis 

virus 
Mumps virus 

Same as l., also Same as l. Eastern Encephalitis virus 
acute phase Western Encephalitis virus 
clotted blood California Encephalitis virus 

St. Louis Encephalitis virus 
Measles virus 
Mumps virus 
Rubella virus 

Same as l. Same as l. Polioviruses 
Coxsackie viruses 
ECHO viruses 

Same as l. Same as l. Coxsackie Group A viruses 
ECHO viruses 

RESPIRATORY SYSTEM 

Throat washings Tracheo- Influenza viruses 
( freeze bronchial 
immediately ) swab, lung 

tissue 

Throat washings Same as l. Adenoviruses 
Parainfluenza viruses 
Respiratory Syncytial virus 

Same as 2. Same as l. Parainfluenza viruses 

Throat washings Same as l. C_oxsackie Group B viruses 
and stool 

Throa t washings 
and acute phase 

Same as l. Eaton Agent (PPLO ) 

clotted blood 

Same as 5. Same as l. PsiUacosis Agent 

Throat washings , Same as l. Adenoviruses , 
stool and swab Coxsackie viruses or 
of om] lesions Herpesvirus 
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SEROLOGY TESTS 
AVAILABLE* 

CFI FA lHilNeutjOther 

-

X X 
0 
0 

X X X 

X 
X X 

X X 
X X 
X X 
X X 
X 
X 

X 

X X 
0 
0 

0 
0 

I 

X X X 

X 0 
X X 0 
X 

X X 0 

0 0 

X X 

X 

X 0 
0 0 

X X X 



I 
TABLE 8-1 (Cont.) I 

SPECIMENS FOR ISOLATION 
SEROLOGY TESTS 

AVAILABLE* 
DISEASE Clinical 

I 
Post Mortem AGENTS 

CF JFA IHif eutrther I 
EXANTHEMS 

l. Rubella Throat washings, Liver m1d Rubella virus X X I 
urine, clotted spleen 
blood 

:2. Measles Same as l. Same as l. Rubeola virus X I 
3. Smallpox Throat washings, Same as l. Variola virus X 

vesicle fluid , 
crusts I 

4. Vaccinia Same as :J. Same as 1. Vaccinia virus X 

5. Chickenpox Same as 3. Same as l. Varicella virus X 0 I 
G. Other Throat washings, Same as l. , Coxsackie viruses, 0 0 

stool and also segment ECHO viruses or 0 
vesicle fluid of colon Herpesvirus X 

I 
I 

RICKETTSIAL 

l. Q fever Blood and sputum Rickettsia burnrti X I 
2. Rickettsialpox Blood R. akari X 

:3. Rocky Mountain I 
spotted fever Blood R. rickettsi X 

4. Typhus , murine Blood R. mooseri X 
I 

5. Typhus , epidem ic.: Blood R. prowa.zeki 

I 
X I 

I 
I 
I 
I 
I 
I 
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TABLE 8-1 ( Cont. ) 

SPECIMENS FOR ISOLATION SEROLOGY TESTS 
DISEASE Clinical Post Mortem AGENTS AVAILABLE* 

I CF IFA I HIINe11tjother 
--

MISCELLANEOUS 

l. Mumps Saliva and 
clotted blood 

2. Myocarditis Throat washings Heart muscle 
and stool 

3. Pericarditis Same,as 2. and Same as 2., also 
pleural fluids pleural fluids 

4. Epidemic Conjunctiva! 
keratoconjunctivitis washings or 

scrapings 

5. Ocular herpes Same as 4., 

6. Hepatitis Serum 

7. Lymphogranulo1na Bubo pus, tissue , 
venereum spinal fluid 

8. SSPE Serum, spinal fluid 

9. Infantile diarrhea Stool 

10. Cytomegalic inc:lusi01 1 Saliva, urine 

*CF = Complement Fixation ; FA = Fluorescent Antibody; HI 
and Other = Developmen tal. 

X = Tests available on routine basis. 

Mumps virus X 

Coxsackie Group R viruses 

Coxsackie Group B viruses 

Adenovirus Type 8 X 

Herpesvirus X 

Austra lian Antigen 

Lymphogranuloma Venereum X 
Agent 

I 
Rubeola X 

Coxsackie and ECHO virnses 

Cytomegalovims X 

Hemagglutination-Inhibition; Neut 

() () 

0 () 

0 

X X 

X 

0 () 

X 

Neutralization : 

0 = Tests performed only when a virus is isolated from clinical materials or with virus known to be prevalent. Specimens 
must be accompanied by clinical history . 

Acute blood specimens are to be collected at onset and convalescent blood specimens two to four weeks later. 
Paired sera are mandatory to demonstrate whether an tibodies have appeared or increased in titer during illness. 
Do not freeze clotted blood. 
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Aseptic meningitis 
Meningo-encephalitis 
Paralytic disease 
Carditis 

Congenital anomalies 
Cytomegalovirus 
Rubella 

Respiratory 
Stomatitis 
Eye lesions 

Exanthems 
Serum hepatitis 

Rickettsial infections 

Table 8-2 Summary of specimens to collect for 
laboratory diagnosis of viral and rickettsial infection 

Paired Sera 
10-21-day Cerebra- Throat 
Interval Feces Spinal Fluid Si:;ab 

+ + + + 
+ + + + 
+ + + + 
+ + + + 

+ + 
+ + + 

+ + 
+ + + 
+ 

+ + + 
+ 

+ 

Other 

Urine 
Urine 

Scrapings of 
conjunctiva or 
cornea 
Vesicle material 

Table 8-3 Summary of viral and rickettsial tests Table 8-4 Abbreviations and symbols 
available 

Adeno Adenovirus 
Virus or Infection 1solation Serology CEV California encephalitis virus 
Adenovirus R R CF Complement fixation 
Arbovirus ST R Cox Coxsackie virus Group A or B 
Coxsackie virus R ST Eaton's Eaton agent ( M ycoplasma pneumoniae) 
Cytomegalovirus R R 
Eaton Agent (PPLO ) R R ECHO ECHO virus ( Enteric Cytopathogenic 

ECHO virus R ST Human Orphan virus) 

Herpes simplex R R EEE Eastern equine encephalitis 
Influenza A and B R R HI Hemagglutination inhibition 
Mumps R R Herpes Herpes simplex 
Measles R R Inf! A Influenza type A 
Parainfluenza virus R R 
Poliovirus H ST InflB Influenza type B 

Poxvirus R ST LCM Lymphocytic choriomeningitis 
Psittacosis - LGV Agents ST R LGV Lymphogranulorna venereum 
Rabies (Post Immun. Titer) ST Neut Neutralization 
Reovirus R ST Psitt Psittacosis 
Respiratm·y syncytial virus R R 

SLE St. Louis encephalitis Rickettsial infection ST R 
Rubella ST R WEE Western equine encephalitis 

Serum hepatitis R < Less than 
Varicella - Zoster ST R > Greater than 

R = Routine Test 
L. Less than or equal to 

ST = Special Test 
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ENVIRONMENTAL SCIENCE SERVICES 
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The State Hygienic Laboratory offers a wide range 
of services designed to prevent and monitor the causes 
of environmental pollution, including programs for 
air and water pollution, radiological health, pesticides 
and industrial hygiene. Many of these services are 
performed on a contractual basis for various state 
agencies, but most can b e done at the request of a 
private party if scheduling is possible. Unlike the di­
agnostic services offered by the Laboratory, the ma­
jority of these divisions do not have specific sampling 
kits available, due to the complexity of the equipment 
and personnel necessary for obtaining environmental 
samples. 

Charges will be assessed according to time involved. 
In most cases arrangements for scheduling, charges 
and other details for these services may be made by 
contacting the Office of the Director. 

The testing services offered for municipal and pri­
vate water supplies are the exceptions in the Environ­
mental Science Services insofar as mechanics of sampl­
ing is concerned. For these services specific kits are 
available and are described in the following sections. 

All of the Divisions in Environmental Science Ser­
vices, with again the exception of the Water Analysis 
Division, report their findings in the form of a multi­
page report, which may b e available upon request to 
the party or agency who initiated the survey or in­
vestigation. For municipal and private water analy­
ses, appropriate data slips are used for reporting re­
sults. 



AIR POLLUTION SURVEILLANCE 

INTRODUCTION 

The objective of the Air Pollution Surveillance Di­
vision is to provide the Iowa Air Pollution Control 
Commission and the State Department of Health with 
data on the quality of air within the state. These data 
are used to determine whether or not air quality stan­
dards are being met as well as to determine the ade­
~uacy of those standards. Services to other organiza­
tions may be available depending on availability of 
staff time and equipment. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Sampling of air contaminants is a complex problem 
requiring specialized equipment and procedures. Most 
samplin? will require our Laboratory staff to operate 
the equipment. Therefore, any determinations of air 
contaminants will be handled on an individual basis 
after discussions on the scope of individual problems 
and the equipment capabilities of the Laboratory have 
been considered. All requests for the services of Air 
Pollution Surveillance are to be made by contacting: 

Director, State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52240 
Telephone: 319/ 353-.5990 

Types of services available include measurement of : 
1. Dustfall 
2. Coefficient of Haze 
3. Sulfur dioxide 
4. Carbon monoxide 
5. Suspended particulates 
6. Fluorides 
7. Hydrogen sulfide 
8. Ammonia 
9. Nitrogen oxides 

10. Particulate emission 
11. Gas flow rates in stacks 
12. Meteorological data ( wind speed, direction, 

barometric pressure, temperature, humidity ) 
13. Particle identification 
14. Soil analysis for selected pollutants 
15. Crop analysis for selected pollutants 

( Oth_er ~~terminations may be available depending 
on availab1hty of staff time and equipment. ) 

REPORTING OF LABORATORY RESULTS 

Reports of all findings are submitted in writing to 

the Iowa Air Pollution Control Commission as well as 
to other interested p arties . 

Findings are checked for compliance with state and 
federal regulations. 

INDUSTRIAL HYGIENE 

INTRODUCTION 

The objective of the Industrial Hygiene Division is 
to recognize, evaluate and control those environmental 
factors or stresses arising in or from the work place, 
which may cause sickness, impaired health and well­
being, or significant discomfort and inefficiency 
among workers or among the citizens of the state. 
Services are performed primarily for sponsoring state 
agencies. However, services are available to the pub­
lic when needed. 

All requests for the Industrial Hygiene Division's 
services are to be made to : 

Director, State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52240 
Telephone: 319/ 353-5990 

COLLECTION AND SHIPMENT OF SPECIMENS 

Every sample submitted should have adequate de­
scriptions for our records. Please include the following 
information : 

1. Name of town or city 
2. Source of sample 
3. Specific location where sample was collected 
4. Date collected 
5. Collector's name 
6. Bottle number ( unless identification is included 

on the container) 
7. What determination is requested 
8. Any other pertinent information about the sam­

ple, conditions of sampling or reason for sam­
pling 

The cost will be quoted at the time arrangements 
are made for analysis. Tests may be run for physi­
cians ( e.g., company physicians ) even if theirs is not a 
state problem. 

The Des Moines Branch of the State Hygienic Lab -
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oratory will run most tests. A preliminary contact with 
the Laboratory should be made to set a testing date so 
the samples can be run on the date received. THE 
SAMPLES ARE PERISHABLE. 

Lead in Blood 

l. Specimens should be drawn under the auspices 
of a physician. 

2. A minimum of 10 ml of blood is required per 
test. 

3. Thoroughly mix the blood and anticoagulant im­
mediately after drawing. 

4. Use 10 ml vacutainer specimen tubes with ACG 
or heparin anticoagulants. If a substitution is 
required, verify its suitability with the Labora­
tory as several available anticoagulants inter­
fere with the determination. 

5. Include one unused tube from the same mann­
facturer's lot number of specimen tubes as a 
control with each series of tests . 

6. Keep the samples iced and deliver to the Lab­
oratory within 24 hours. 

In addition to date and personal identification, in­
formation should be included if the individual is tak­
ing medication of the sequestering type (e.g., EDTA's) 
as these interfere with the determination. The analysis 
is reported as l'g/ 100 ml ( micrograms of lead in 100 
ml of blood. ) 

This report method is considered similar to the 
l'g/100 g reports. Correlations with coproporphyrin 
levels and stipple cell counts arc available to the 
physician through medical literature. The determina­
tion of lead in urine, particularly where sampl es arc 
not 24-hour samples, has 'been more variable and is 
therefore not currently used . More convenient tech­
niques will be adopted when they are m~de available 
and verified. At present, however, blood lead determi­
nations provide a proven valid reference. The test will 
measure to the nearest ~11/100 ml ( standard deviation 
= 2) . This is more than adequate to discriminate be­
tween background levels and actual exposures . 

The laboratory determination is made on a Perkin 
Elmer Model 303 Atomic Absorption Spectrophotom­
eter. Guides are available for corrective action on 
the part of industry. It must be recognized that a 
physician should be consulted concerning significance 
of lead level , mode of application and treatment of 
patients. The above guide applies only to INOR­
GANIC lead exposure. Organic forms, such as tetra­
ethyl lead used in gasoline, requi re additional clinical 
tests . 
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Lead in Paint Chips, Flakes or Scrapings 

1. Submit at least one gram of paint specimen, 
preferably at least a 10 square centimeter area, 
in as few pieces as possible for qualitative emis­
sion spectrographic analysis for lead or quanti­
tative atomic absorption analysis for lead. 

2. Preferably, layers of paint which have flaked 
free from underlying plaster or paper should be 
submitted. If paint free of these cannot be lo­
cated, the Laboratory will attempt a separation 
by soaking the specimen in water before analy­
sis. If reasonably sized pieces are submitted for 
quantitative analysis, a concentration of lead 
per area can be reported as well as concentra­
tion per weight. 

Mercury in Urine 

1. Collect ~ 24-hour composite sample of urine in a 
nitric acid rinsed glass container. A nonmetal 
closure is required. 

2. Keep the urine specimen cool during and after 
collection and mail to the Laboratory within 24 
hours after collection. 

Both lead and mercury analyses are done by atomic 
absorption. The sensitivity of the lead determination 
is about 0.01 mg/1, detection is about 0.002 mg/ 1 and 
the sensitivity of the mercury determination is about 
0.002 mg/ 1, with detection of about 0.0005 mg/ 1. 

Qualitative Metals Determination 

1. Submit at least one gram of solid sample or ap­
proximately 10 ml or more of liquid sample with 
a request for emission spectrographic analysis . 
The request should state the metals of prime in­
terest. 

2. Samples for emission spectrogrnphic analysis 
should be submitted in glass vials or bottles with 
nonmetal closures, but may be submitted in 
plastic containers , or even wrapped in paper if 
solid . 

Sensitivity and detection limits vary, depending on 
the specific metal and/ or the nature of the sample. In 
general, detections down to low parts per million ( dry 
weight ) may b e possible, but arc not quantitative 
under our routine method of analysis. Atomic absorp­
tion is used for quantitation where required. Atomic 
absorption analysis can be used for samples submitted 
for emission spectrographic analysis, but sample 
amounts should be at least 10 times greater than the 
minimum amounts stated for emission spectrographic 
analysis. 



Miscellaneous Determinations 

The following tests are also available upon request. 
Please contact the State Hygienic Laboratory, Medical 
Laboratories Building, Iowa City, Iowa 52240, for ar­
rangements, sampling and scheduling concerning these 
tests. 

1. Identification and determination of concentra­
tions of contaminants such as lime, organic 
compounds, silica ( crystalline and amorphous) 
and metals 

2. Identification and determination of concentra­
tions of toxic gases such as carbon monoxide, 
solvent fumes and selected decomposition 
products from ovens 

:J. Identification and determination of concentra­
tions of contaminants and fumes such as metal 
from welding and foundry operations 

4. Identification and determination of concentra­
tions of contaminants such as acid and oil in 
mists 

5. Measuren1ent of ventilation as necessary to de­
fine a problem. Such measurements include di­
rection, velocity and static pressure 

6. Determination of flash point on combustible 
liquids by Tag closed cup, Pensky-Ma1tens 
closed cup and Cleveland open cup 

7. Determination of heat stress 
8. Light studies for intensity and glare determina­

tions 
9. Noise measurement, including octave band 

analysis 
10. Microscopic particle identification 
11. Measurement of explosive levels in contami­

nated ab11osphercs 
12. Measurement of 0~ levels in work atmospheres 

REPORTING OF LABORATORY RESULTS 

The Laboratory will forward data to the company 
management or the requesting physician. vVhere a 
state agency has requested that a problem be defined, 
the reports will be forwarded through that agency. Re­
ports of all findings are submitted in writing. Values 
obtained are checked for compliance with state and 
federal standards. 

RADIOLOGICAL HEAL TH 

INTRODUCTION 

The objective of the Radiological Health Division is 
the prevention and detection of radiological hazards 

to the citizens of Iowa from X rays, tests of nuclear 
devices for military and peaceful applications, nuclear 
power generating stations, industrial and medical uses 
of isotopes, and other sources of ionizing and non­
ionizing radiation. The Division provides technical as­
sistance and engages in environmental surveillance 
programs for collecting and assessing data on all forms 
of public radiation exposure throughout the state. Ser­
vices are primarily performed for sponsoring state 
agencies. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The collection of specimens for analysis by the 
Radiological Health Division is a complex process re­
quiring specialized equipment and procedures. Most 
sampling will require our laboratory staff to operate 
the equipment. Therefore, any determinations of ra­
diological health hazards will be handled on an indi­
vidual basis after discussions on the scope of individ­
ual problems and the equrpment capabilities of the 
Laboratory have been considered. All requests for the 
services of the Radiological H ealth Division are to be 
made by contacting: 

Director, State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52240 
Telephone: 319/353-5990 

Tests available: 

1. Direct dose rate measurements for Beta, Gam­
ma and X radiation to determine human occu­
pancy radiation levels 

2. Direct measurement of non-ionizing radiation 
emitted from electronic products 

3. Personal surveys of X-ray facilities 
4. Gross Beta-, Gamma- and Alpha-radiation analy­

ses of environmental samples 
5. Radioanalyses of milk for Iodine-131, Barium-

140, Cesium-137, Potassium-40 and Strontiurn-
90 

6. Radioanalyses of surface and ground water for 
Radium-226, Strontium-90 and Tritium, and 
other specific radionuclides as required 

7. Upon reques t, specific radionuclides in other 
media such as fish, vegetation, soil, etc. 

8. Leak tes ting of sealed radiation sources 

REPORTING OF LABORATORY RESULTS 

Reports of all findings are submitted in writing. X­
ray survey reports are provided as shown in Figures 
11-1, 11-2, 11-3, 11-4, 11-5 and 11-6. 
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THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Facility 

Name of Facility _ _ _ ___________________________________________ _ 

Administrator _____ __________________________________________ _ 

Location _ ________________________________________________ _ 

Date of Survey ______ _______________ Surveyors A. ___________ B. _________ _ 

Person in Charge of X-ray Facility ________________________________________ _ 

Name Title 
Person Interviewed ________ _____________________________________ _ 

Type of Facility : 

Private Office 

Mobile 

D 
I I 

Name 

Hospital 

Clinic 

D 
D 

Position 

Other: D 
Previous Radiation Survey _____ ___ ___________________________________ _ 

NCRP 
Report No. 33 
Reference 

7.3.1 
7.3 

7.3 .2 

7.3.3 

2.4 .7 

2.4 .7 

2.4 .7 

2.4.7 

2.4 .7 

2.4.7 

2.4.7 

2.4 .7 

2.4 .7 

6.1.7 

A. 
B. 

C. 

D. 

E. 

F . 

G. 

H. 

I. 

J. 
I(_ 

L. 

M. 

N. 

0 . 
P. 

Q. 

R. 

S. 

T. 

U. 

V. 

W. 

X. 

Y. 

Name Date 

ITEM 

Total Number occupationally exposed 

Total Number of operators 

Total Number monitored 

Monitoring system employed. 

Monitoring system adequate. 

Monitoring records satisfactory. 

Patients radiographed (Ave. per week) 

Patients fluoroscoped (Ave. per week) 

Total number of machines at this facility 

Total number of units (tubes) 

Brand and type of X-ray film used 

Type of intensifying screen 

Darkroom light tight, 

Type of developer 

Automatic process. 

How often changed weeks. 
How often replenished days. 
Thermometer present. 

Thermostatically controlled. 

Temperature indicated OF. 

Timer present . 

Time in developer minutes. 
Radium ever present. 

Other isotopes ever present. 

Adequate warning devices 

REASON FOR SURVEY: 

Initial 

Request 

COMMENTS: 

Follow-up Resurvey 

Complaint Other 

Figure 11-1 X-ray protection survey report - facility 
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THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Radiographic 

Name of Facility _____________________________________________ _ 

Administrator ______________________________________________ _ 

Location ________________________________________________ _ 

Date of Survey ____________________ Surveyon A. ------------~B- _______ _ 

Person in Charge of X-ray Facility ___________________________________ ____ _ 

Name Title 

Person Interviewed ---------------------------------------------
Name Position 

Control Panel Manufacturer _________________________________________ _ 

Tube Head Manufacturer and Model ______________________________________ _ 

TYPE: 

Fixed Radiographic. ________ _ 

Photofluorographic~--------

NCRP 

Report No. 33 

ltefe,ence 

Max. kVp (rated) 

Mobile ________ _ 

Other ---------

ITEM 

3.2.1 (d) A. 

3.2. l(b) 3.2.2(b) B. 

3.2. l(b) 3.2.2(b) C. 

3.2.1 (f) D. 

Filtration, total mm. aluminum equivalent __________________ _ 

3.2.1 (e) E. 

F. 

3.2.3 (b) G. 

3.2. 3 (e) H. 

I. 

3.2.1 (a) J. 

2.2 K. 

2.2 L. 

Source- film distance 72 inches, beam size within limits. 

Source-film distance 40 inches, beam size within limits. 

Exposure switch, adequate location. 

Timer, adequate. 

Equipment electrically grounded. 

Gonadal shield used. 

Operator protection adequate. 

Primary and secondary barriers adequate. 

Diagnostic-type tube housing 

Radiation exposure to occupational personnel, within limits. 

Radiation exposure to nonoccupational persoMel, within limits. 

EXPOSURE RATE MEASUREMENTS Taken at _______ kVp ______ mA 

A. Behind protection barrier ____________________ _ mR/hr. 

B. Outside protection barrier ____________________ _ mR/hr. 

C. Behind lead glass _______________________ _ mR/hr. 

D. Behind wall of cheat boud ___________________ _ mR/hr. 

E. Other measuremenll 

COMMENTS: 

Figure 11-2 X-ray protection survey report -
radiographic 
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THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Fluoroscopic 

Name of Facility ________________________________ ______________ _ 

Administrator ____________________ _____________ ___________ ___ _ 

Location _ ___________________________ _____________________ _ 

Date of Survey ________ ___________ _ Surveyors A. _ ________ _ B. 

Person in Charge of X-ray Facility ____ _________ _____ ______________________ _ 

Name Title 

Person Interviewed 

Name Position 
Control Panel Manufacturer _____ _____ _____ _________ ____ ______________ _ 

Tube Head Manufacturer and Model ________ ____ __________________ ____ _____ _ 

NCRP 
Report No . 33 
Reference ITEM 

3.1.3 (k) A. Leaded gloves used. 

3.1.3 (j) B. Leaded apron used 

3.1.l (g) C. Bucky slot covered. 

3.1.l (h) D. Leaded drapes around screen. 

E. Fluoroscope and console electrically srounded. 

3.1.l (d) F. Shutters function properly . 

3.1.2 (d) G. Useful beam limited to screen. 

3.1.l (d) H. Fluoroscopic screen ganged to X-ray tube . 

3.1.1 (b) I. Target to panel inches . 

3.1.3 (a) J . Useful beam at panel surface 
.(The recommended limit is 10 R/m111ute.) 

,,,,..,,.,.......-----------R/minute. 

3.1.l (c) K. Filtration, total mm. aluminum equivalent 

3.1.l (e) L. Deadman type exposure switch. 

3.1.l (i) M. Cumulative timing device. 

3.1.2 (c) N. Leaded glass satisfactory. 

EXPOSURE RATE MEASUREMENTS Taken at ________ _ kVp _________ mA 

Exposure rate above the fluoroscopic screen ___ _ _______ mR/hr. 

Exposure rate to the fluoroscopist __________ ____ n1R/hr. 

Exposure rate to the assistant _ ___ __________ --'mR/hr. 

Other exposure rate measurements: 

COMMENI'S: 

Figure 11-3 X-ray protection survey report -
fluoroscope 
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THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Facility-Dental 

Name of User(s) ________________________________________________ _ 

Locatio,~---------------------------------------------------

Date of Survey ________ Surveyors A. __________________ B. _________________ _ 

Person lnterviewe.,._ ______________________________ ~~---------------
pontion name 

Type of Practice: 

General _______________ Pedodontic _____________ More than one Type __________ _ 

Oral Surgery Periodontic Other (specify) ___________ _ 

Orthodontic Prosthodontic ___________ _ 

Previous Radiation SurveY - ----------------------- ------------~-------­
te name 

NCRP 
Report No. 35 

Reference ITEM 

A. Total number occupationally exposed 

B. Total number of operators 

6.3 . l C. Total number monitored 
6.3 D. Monitoring system employed.(fype) 

6.3.l E. Monitoring system adequate. 

6.3.2 F. Monitoring records satisfactory. 

G. Patients radiographed (Ave. per week) 

H. Total number of machines at this facility 

l. Total number of units (tubes) 
4.9 J . Brand and type of X-ray film used 
4.11 K. Darkroom light tight. 

4.11 L. Type of developer 

4.11 M. Automatic process. 

4.11 N. How often changed weeks. 
4.11 0 . How often replenished days. 
4.11 P. Thermometer present. 

4.11 Q. Thermostatically controlled. 

4.11 R. Temperature indicated of_ 

4.11 S. Timer present. 
4.11 T. Time in developer minutes. 

REASON FOR SURVEY: 

Initial 

Request 

COMMENTS: 

Follow-up Resurvey 

Complaint Other 

Figure 11-4 X-ray protection survey report -
facility, dental 
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THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Radiographic- Dental 

Name of User(s) - - ------------------------------------------- ---

Location --------------------------------------------- -----

Date of Su1Vey ______ _ Su1Veyors A, _ ________________ B ________ _________ _ 

Person Inte1Viewed ------ - ------------------------~~- ------------ -
name posztzon 

Control Panel Manufacturer ________________________ ...,erial No. ________________ _ 

Tube Head Manufacturer and Model _______________ ______ _..,erial No. ____ _ ___________ _ 

Maximum kVp (rated) ___ ________________ Maximum mA (rated) ________________ __ _ 

Pointer Cone : 

None ______________ Short Open ____________ Long Open ____________ _ 

Short Pointed Long Pointed Other (specify) ________ __ _ 

NCRP 

Report No. 3S 

Reference 

2.l.2a A. 

2.1.3 B. 

C. 

2.1.Sb D. 

2.1.4 E. 

F . 

2.l.2f G. 

2.l.2d H. 

2.1.la I. 

5.1 J . 

4.8.2 K. 

4.2 4.8.l L. 

M. 

N. 

ITEM 

Field diameter at end of pointer cone _______ inches. 

Filtration, total mm. aluminum equivalent ______ _ 

Roentgen output at end of pointer cone ________ R/sec. 

Exposure switch, adequate location . 

Timer, adequate. 

X-ray unit grounded. 

Stability of tube head, adequate. 

Cone attenuation, adequate. 

Tube housing radiation leakage within standards. 

Primary and secondary barriers, adequate. 

Gonad shielding used. 

Film holders used. 

Estimated Number of films per week on this unit ______ _ 

Average exposure time per film _ ____ sec. _____ kVp 

EXPOSURE RATE MEASUREMENTS Taken at ___ _ kVp mA. - - ---

YES 

mA. - -----

Left Bitewing Exposure 1. Dentist _____ mR/hr 2. Assistant _____ mR/hr 3. Other (specify) ____ mR/hr. 

NO 

A. 

B. 

C. 

Anterior Uppe1 Periapical Exposure 1. Dentist _____ mR/hr. 2. Assistant _____ mR/hr. 3. Other (specify) _____ mR/hr. 

Right Bitewing Exposure 1. Dentist mR/hr. 2. Assistant mR/hr . 3. Other (specify) ____ mR/hr. 

D. Other measurements- See attached detail. 

COMMENTS: 

Figure 11-5 X-ray protection survey report -
radiographic, dental 
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THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Scatter Radiation Measurements 

Radiation measurements preceded by the letters L, R and A designate exposure rates to personnel at the locations indicated during Left, 
Right and Anterior projections. 

ANTEIIIOII 

[}> <I(] 
LEFT RIGHT 

Exposure Rate to Pelvic Region (unshielded) ________ mR/hr. 

Figure 11-6 X-ray prot ection survey report - scatter radiation measurements 
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1. X-ray facilities are surveyed for compliance with 
the recommendations of the National Council 
on Radiation Protection and Measurements as 
listed in Reports 33, :34 and 35. 

2. Electronic products are surveyed for compliance 
with the Radiation Control for Health and Safe­
ty Act of 1968, Public Law 90-602. 

3. Environmental levels of radioactivity are check­
ed for compliance with standards established by 
the Iowa Water Pollution Control Commission, 
United States Publrc Health Service and guide­
lines established by the Federal Radiation 
Council. 

DRINKING WATER 

INTRODUCTION 

The Iowa City Laboratory offers a service whereby 
a single sample may be tested for coliform bacteria , 
nitrates, iron, hardness and iron bacteria in drinking 
water. This service is available to private individuals 
as well as municipalities throughout the state. 

Regular bacteriological sampling programs for mu­
nicipalities throughout Iowa are required by the State 
Department of Health. The minimum number of sam­
ples to be collected from the distribution system and 
tested each month depends upon the popula tion 
served by the system. 

Individuals using water from a private well hould 
ideally have their water tested every six months. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The bacteriological tests will be performed only on 
samples collected in containers provided by the Lab­
oratory. If you wish to have your water tested, a re­
quest for a sample kit should be sent to : 

State Hygienic Laboratory 
Medical Laboratory Building 
Iowa City, Iowa 52240 

After receiving your request, the Laboratory will 
promptly send a kit ( Figure 12-1) consisting of a 
sterile brown glass bottle with a white cap for tm­
chlorinated water supplies, a styrofoam shipper, a re­
turn addressed mailing box, a set of sampling instruc­
tions and a data slip. If your water supply is chlorin­
ated indicate this in your original request for a kit. For 
chlorinated supplies, the sample bottle has a black 
cap indicating that it contains a small quantity of 
sodium thiosulfatu to neutralize the n,sidual chlorine 
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so that the bacteriological examination will indicate 
the true bacterial content at the time of sampling. Use 
the white-capped bottles only for sampling of un­
chlorinatecl water supplies and the black-capped bot­
tles only for sampling of chlorinated water supplies. 

However, if a bacteriological and nitrate test are 
desired for a chlorinated water supply, a black-capped 
bottle must be used for the bacteriological test and a 
white-capped bottle must be used for the nitrate test. 
The reason for this is that the dechlorinating agent 
( sodium thiosulfate) present in the black-capped bot­
tle interferes with the nitrate test . 

To collect th e sample: 

1. Take water samples only from a cold water 
faucet. 

2. Thoroughly flame the exterior of the water 
faucet from which the sample is to be taken. 

3. Run water for two to three minutes. 
4. Uncap the bottle without touching the inside 

of the cap or lip of the bottle. Do not put the 
cap down while filling the bottle. 

5. Fill the bottle to within about )finch of the top. 
6. Recap the bottle tightly. 
7. Fill out only that portion of the data slip 

shown in Figure 12-2. The information must 
be complete and accurate. If the date of col­
lection is not indicated, the sample will not be 
tested by the Laboratory. 

STATE HYGIENIC LABORATORY-WATER ANALYSIS 
Iowa City, Iowa 52240 

1-..... -ILADMB>IUMSOPT,_,,.......,I 
Town •••••••.• J s-! M.::.'5, \1:!!,.J.,~ .... County •••••••• ~!!:-:1.'-:.~~.'-:-:!::L .... 
Collecw, ... . . M ....... s .~_\ lxt.. ............ Date Collected . 2 .-:. J.:~. ::: .l( 

:::'~:go;::~;:;:~~~j1.lijjii:r::_·_isii::::.·:.·:::.-:.·.-:::::::::. 

...... 

RE PORT TO -------. 

~ -s~ ·1·-·· 

PLEASE PltlNT PLAINLY 

(To be fllled l11 by Jat,oratory) 

BACTERIAL ANALYSIS I 
1" 00 oer sample 

LSH BCB COLIFORM M.PN 
(TNlll-.li. Clft:W ) 

I ., 

0 SAFE 

2.2 UNSATISFACTORY 

5.1 UNSATISFACTORY 

9.2 UNSAFE 

16 UNSAFE 

16+ UNSAFE 

FOR LABORATORY USE ONLY 
123•56719 

I LAI. NO . 

CHEMICAL ANALYSIS 
S200eerwnok 

SAFE □ 
____ ppm UNSAFE□ 

•Resardin& u• for prepanr,tion or inf111t fomaula. 

Iron ufe ____ __,. pm. 

Hardnou (asC.C:03) ___ ppm. 

W.j.flAUIILU, JL, lb.D . 
Direc.lDr 111t 

Figure 12-2 Water analysis data slip 



Styrofoam Shipping 
Container 

Water Dato Form 

=r· ... ----:) =; __ 
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... 
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The "purpose of sampling" should designate which 
tests you wish to have done. Indicate if you wish only 
a bacterial test. The laboratory charge for a "bacterial 
test only" is $2.00. If you wish chemical analyses, in­
dicate iron, hardness, nitrate or all of these. An addi­
tional $2.00 fee is charged whether one or all of the 
chemical analyses are requested. If you desire an iron 
bacteria examination, also indicate this under "pur­
pose of sampling." The iron bacteria examination fee 
is $2.00. The total cost of an examination for total 
coliforms, nitrate, iron, hardness and iron bacteria is 
$6.00 per sample. 

8. Place the filled and tightly capped bottles in 
the mail er with the data slip enclosed in the 
pl astic bag which is provided in the kit. In­
clude payment for the examination of private 
water specimens with the data slip. Use a 
check or money order payable to the State 
Hygienic Laboratory. Do not send cash. 

9. Place mail er inside the pre-addressed mailing 
box and secure the mailing lock-tabs. Add ap­
prop1u te postage. 

10. Mail the sample to the State Hygienic Labora­
tory by parcel post immediately after collec­
tion. Samples received more than three days 
after collection will not be accepted for analy­
sis. Sampl e collection and shipping should be 
performed so that the samples arrive in the 
Laboratory no later than Thursday of any 
week. 

REPORTING OF LABORATORY RESULTS 

After the laboratory tests arc completed, copies of 
the report are sent to the individual ( or city) who sub­
mitted the sampl e as well as to the State Department 
of Health. 

The bacteriological (coliform ) interpretation is ·:is 

follows: 
l. Satisfactory-coliform bacteria ( MPN) - 0 to 

less than 2.2 
This indicates that the water is bacteriologically 
safe to drink. 

2. Unsatisfactory-coliform bacteria ( MPN ) - 2.2 
to less than 9.2 
Contamination of the water supply is indicated. 
A second sample from th e same sampling point 
should be submitted as a recheck. If the second 
sample also shows contamination, a careful sur­
vey for defects in the well and distribution sys­
tem should be made. 

3. Unsafe-coliform bacteria ( MPN ) - 9.2 or more 
This indicates bacterial contamination. A careful 
survey for defects in the well and distribution 
system should be made. If no defects are found 
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a second sample should be submitted for a re­
check. 

If your well is determined by testing to be bacterio­
logically unsafe, instructions and advice for •correcting 
the condition can be obtained from your local health 
department or the State Department of Health. 

A nitrate concentration of more than 45 ppm is un­
acceptable when the water is used for preparing "for­
mula" or other beverages for infants under one year 
of age. Humans older than this are generally unaf­
fected by nitrate cyanosis. Should the nitrate content 
be near the upper limit of 45 ppm, monthly retesting 
of the water is advisable if the water is to be used 
for infants. 

Iron, hardness and iron bacteria have no health sig­
nificance but are of aesthetic concern. Iron, if pres­
ent in concentrations greater than 0.3 ppm, can cause 
staining of plumbing fixtures and clothing. Hardness 
indicates the soap consuming capacity o'f water. The 
greater the hardness, the more difficult it will be to 
develop a lather with soap. Iron bacteria, if present in 
the water distribution system, can •cause plugging of 
filters , water lines, water softeners , and may cause 
objectionable tastes and odors. 

MINERAL ANALYSIS OF 
WATER SUPPLY SAMPLES 

INTRODUCTION 

The mineral analysis of water supply samples pro­
vides specific information on the significant physical 
and chemical characteristics of the water. The re­
sults of a mineral analysis can be used to evaluate the 
quality of water for drinking and to determine the 
method of treatment which might be necessary to im­
prove the quality. 

The tests performed in a mineral analysis arc listed 
below: 

Alkalinity: 
Phenolphthalein 
Total 

Bicarbonate 
Calcium 
Carbonate 
Chloride 
Conductance 
Fluoride 
Hardness 
Iron: 

Soluble 
Total 

Magnesium 
Manganese 
Nitrate 
Potassium 
Silica 
Sodium 
Solids: 

Dissolved 
Total 

Sulfate 



The mineral analysis service is available on request 
to municipalities, state agencies and private individ­
uals. This analytical service is provided by the Des 
Moines Branch and all requests for sample kits should 
be directed to: 

State Hygienic Laboratory 
Des Moines Branch 
East 7th and Court Ave., Room 405 
Des Moinc>s, Iowa 50309 

A fee is charged to cover the analytical expense. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Upon receiving a request for a mineral analysis, the 
Des Moines Branch Lab will ship a one-half gallon 
plastic bottle and a data card for each sample to be 
analyzed ( Figure 12-3). Please use our acid-cleaned 
bottles and not bottles of vour own choice. 

l. Pump well to waste for at least 30 minutes be­
fore sampling so that the collected sample is 
truly representative of the well water. The 
pumping time and rate in gallons per minute ( if 
known) should be recorded on the data card. 

2. Fill the plastic bottle to the neck with a sam­
ple and cap the bottle. 

3. Fill a separate clear glass container with water 
and observe whether or not there is any turbid­
it~, (cloudiness) present in the water. Record 
this observation in the appropriate location on 
the mineral data card. 

4. Supply the information requested on the data 
card including town ( if applicable) and coun­
ty in which the well is located, the collector's 
name, owner of well, collection date, well name 
or number, well depth, construction date of 
well, and the name and address of the person 
to whom the report should be sent. Also indi­
cate whether or not polyphosphates are being 
used in the treatment process and make certain 
that the number of the sample bottle appears 
on the data card. 

If possible it is desirable to have a record of 
water temperature, alkalinity and pH at the 
time of collection; however, this is not manda­
tory. 

5. The water sample for mineral analysis, accom­
panied by the data card should be shipped to 
the Des Moines Branch Laboratory on the day 
of collection. Both sample collection and ship­
ping should be arranged so that the sample ar­
rives in Des Moines no later than Thursday. 

For optimum accuracy no more than three 
days should elapse between collection time and 
arrival of the sample at the Laboratory. 
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REPORTING OF LABORATORY RESULTS 

Results of the analysis will be mailed within four 
weeks of receiving the sample. The parameters are 
reported in parts per million ( equivalent to milligrams 
per liter) with the exception of specific conductance, 
turbidity and pH. Nitrate concentrations are reported 
as nitrate and not nitrate nitrogen. Copies of all min­
eral reports are sent to the Water Supply Division of 
the Iowa State Department of Health. 

Inquiries concerning the meaning of the reported 
values and their relationship to drinking water quality 
should be directed to the Water Supply Division of 
the State Department of Health. 

FLUORIDE ANALYSIS AND 
PROFICIENCY TESTING 

INTRODUCTION 

Fluoride analysis proficiency testing is a service 
provided by the Laboratory to each fluoridated pub­
lic water supply to meet requirements of the State 
Department of Health. The purpose of this program is 
to insure that water plant operators are accurately 
measuring the fluoride content of the fluoridated 
drinking water. This is necessary if fluoride concen­
trations are to be maintained at the optimum level to 
prevent dental caries. 

When fluoridation equipment is installed in a mu­
nicipal water plant, the plant operator will be pro­
vided with a si,x months' supply of fluoride sample 
kits. Thereafter, the operator is expected to request 
an additional supply from the Des Moines Branch 
Laboratory. We suggest this be done when the orig­
inal supply is diminished to hvo kits. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Each fluoride sample kit ( Figure 12-4) consists of 
a styrofoam mailer, a yellow, adhesive-backed lalbel 
for return mailing, a 100 milliliter brown glass bottle 
with a black cap marked FLUORIDE, and a small 
plastic bag with a data slip inside. The following steps 
should be observed when collecting the sample: 

l. Use a black lead, medium soft pencil and not 
blue ink for completing the data slip. 

2. The collector should complete the top half of 
the data slip. "Collector's Remarks" should in­
clude anything unusual about plant operation at 
the time of sampling as well as any interferences 
to the fluoride analysis which are known to bP 



STATE HYGIENIC LABORATORY, DES MOINES BRANCH 

TOWN 
OWNER OF SUPPLY 
COLLECTOR 'S NAME 
DATE COLLECTED 
REPORT TO 

SOURCE 
SAMPLING POINT 

The University of Iowa 

405 STATE OFFICE & LAB BLDG, E 7th & COURT 

DES MOINES, IOWA 50309 
LAB NO. 

MINERAL NO. 

REPORTED 

MINERAL ANALYSIS 

COUNTY 

FIELD DATA 
WELL DATA 

NAME OR NUMBER 
CONSTRUCTION DATE 
PUMPED HRS AT 

WAS SAMPLE FREE OF TURBIDITY WHEN COLLECTED? 
TEMPERATURE ° C ALKALINITY (mg/I CaCO 3 )P T pH 
IS A POLYPHOSPHATE BEING USED? 

SPECIFIC CONDUCTANCE AT 25° C 
TOTAL RESIDUE 
FILTRABLE RESIDUE 
ALKALINITY AS CaCO 3 P 
HARDNESS AS CaCO 3 

POSITIVE IONS 

POTASSIUM (K+) 

SODIUM (Na+) 
CALCIUM (Ca++) 
MAGNESIUM (Mg++) 

MANGANESE (Mn++) 

ANALYST 

DATE OF PREVIOUS SAMPLE 

LABORATORY ANALYSIS 
(MILLIGRAMS PER LITER) 

micromhos 
TOTAL IRON (Fe) 
SOLUBLE IRON (Fe) 

T pH 
mg/I gpg 

NEGATIVE IONS 

NITRATE (NO 3 - ) 

FLUORIDE (n 
CHLORIDE (Cl-) 
SULFATE (SO 4 -l 
BICARBONATE (HCO 3 - ) ---­

CARBONATE (CO 3--) 

DATE 

TRACE METALS 

ARSENIC 
BARIUM 
CADMIUM 
CHROMIUM ---­
COPPER 
LEAD 
ZINC 

R. L. MORRIS, Ph.D. 
ASSOCIATE DIRECTOR AND 
PRINCIPAL CHEMIST 

Figure 12-3 Mineral analysis data slip 
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DEPTH 
GPM 

2155 
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present. The collector can indicate a need for 
additional sample kits under "Collector's Re­
marks." 

3. After filling the bottle, the cap should be 
screwed on tightly to prevent leakage. The 
bottle and data sHp ( in plastic bag) can then 
be placed in the sh'ipper and both halves of 
the shipper put together. Peeling the backing 
layer from th e yellow label exposes the ad­
hesive surface. The label can then be wrapped 
around the two halves of the kit to bind them 
together. 

4. After placing sufficient postage on the label the 
sample is ready to be mailed to : 

State Hygienic Laboratory 
Des Moines Branch 
East 7th and Court Ave., Room 405 
Des Moines, Iowa 50309 

,5. IMPORTANT: No portion of the fluoride sam­
ple kit should be intel'changed with the bac­
teriological sample kit which has a similar styro­
foam shipper and brown sample bottle. 

The second part of this program includes sending 
a set of three samples, each containing an unknown 
fluoride concentration, to every pubHc water supply 
system which fluoridates. The person responsible for 
the fluoride analysis at each facility is asked to an­
alyze the three samples and send his results to the 
Des Moines Branch Lab. This provides an additional 
check on each analyst's ability to perform the fluoride 
analysis. 

Training courses for fluoride analysis are held in 
the Des Moines Branch Laboratory for new water 
plant operators or operators of plants which are 
scheduled to have fluoridation equipment installed. 
These one-day training sessions are scheduled when­
ever there is a sufficient number of trainees to make 
a class. 

Fluoride Analysis for Private Wells 

Individuals wishing to have their private wells 
tested for fluoride content may do so by requesting a 
sampling kit from the Des Moines Branch Labora­
tory. A fee is charged for each analysis. 

REPORTING OF LABORATORY RESULTS 

AJthough plant operators of fluoridated supplies 
analyze the fluoride content on a daily basis , they are 
required monthly to submit a duplicate sample to the 
Des Moines Branch Laboratory for a check analysis. 
If the deviation between the operator's result and the 
Des Moines Branch Laboratory's result is greater than 
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± 0.2 parts per million, a request is sent back to the 
operator for a recheck sample. If the rechecek still 
indicates a discrepancy in the operator''s analysis , he 
or she is contacted by telephone or through corres­
pondence to determine the possible cause of the prob­
lem. If the plant operator's analytical problem cannot 
be resolved b y this route, he or she is then called in 
for additional training in fluoride analysis. 

SURFACE WATER AND 
WASTEWATER ANALYSIS 

INTRODUCTION 

The first priority of the State Hygienic Laboratory 
concerning water and wastewater analys'is is to pro­
vide analytical support to the State Department of 
Health, State Conservation Commission and Iowa 
Geological Survey as well as the Laboratory's Limnol­
ogy Division which conducts water pollution surveil­
lance studies for the Iowa Water Pollution Control 
Commission. Consistent with time and manpower 
available after fulfilling these analytical needs, sam­
ples will be accepted from munidpalities, local gov­
ernment, indu•stry, private individuals or other non­
governmental groups. Regardless of the sample source, 
the request for analytical service should be made at 
least one week and preferably two weeks in advance 
of sampling. Many of the t ests which are performed 
on water and wastewater samples must be done with­
in a relatively short time after collection to obtain 
valid results . Thi's necessitates prescheduling of all 
samples received by the Laboratory. If your sample 
has not been scheduled, the work load may not per­
m1t it to be a,ccepted for analysis . 

Table 12-1 lists tests available for surface water 
and wastewater samples. Analytical methods used by 
this Laboratory are those recommended by Standard 
Methods for the Examination of Water and W asrte­
water. 

Arrangements for analytical work on surface water 
and wastewater samples can be made b y contacting: 

State Hygienic Laboratory 
Des Moines Branc·h 
East 7th and Court Ave., Room 405 
Des Moines, Iowa 50309 

A laboratory fee is charged for these services. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Many of the parameters listed in the following 
table require special methods of preservation if ac-



curate analytical results are to be obtained. Also, the 
volume of sample required and sampling procedures 
are dependent to a large ex,tent upon the kinds of 
analyses which are to be performed. When initial con­
tact is made with the Laboratory to arrange for test­
ing, specific details concerning sample volume, pre­
servatives, sampling procedures and sample shipment 
will be discussed. 

REPORTING OF LABORATORY RESULTS 

After the analytical work has been completed, the 
results pertinent to each sample will be reported by 
mail to the individual or agency which submitted the 
sample. Copies of all reports are also sent to the Starte 
Department of Health, Environmental Engineering 
Division. Unless otherwise indicated, concentrations 
of chemical constituents are reported as milligrams 
per liter ( equivalent to parts per million). 

SPECIAL ANALYTICAL SERVICES 

Occasionally special water supply problems are en­
countered such as contamination by pesticides, herbi­
cides, metals, gasoline, oil or visible forms of biologi­
cal life. The State Hygienic Laboratory is equipped 
to provide analytical assistance for these and other 
problems on an individual request basis. Before col­
lecting and shipping a sample, however, either the 
Des Moines Branch Laboratory or the Iowa City Lab­
oratory should be contacted to discuss the nature of 
the problem, the type of analysis which may be per­
tinent, volume of sample required and preservatives 
used. 

Table 12-1 Tests available, surface water and wastewater 

Acidity 
Alkalinity 

Phenolphthalein 
Total 

Biochemical Oxygen Demand (BOD) 
Calcium 
CCEm 
CAEm 
Chemical Oxygen Demand (COD) 
Chloride 
Color 
Conductivit\· 
Cyanide 
Detergents 
Fecal Coliform Bacteria 
Fluoride 
Hardness 
Hetbicides 0 

Iron 
MBAS 
Magnesium 
Manganese 

0 Initial contact should be made with: 
State Hygienic Laboratory 
Medical Laboratory Building 
The University of Iowa 
Iowa City, Iowa ,52240 

Metals 
Arsenic 
Barium 
Cadmium 
Chromium 
Copper 
Lead 
Mercury 
Selenium 
Silver 
Zinc 

Nitrogens: 
Organic 
Ammonia 
Nitrate 
Nitrite 

Oil and Greast' 
pH 
pHs 
Pesticides 0 

Phosphoms: 
Soluble 
Total 
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Potassium 
Radionuclides: 0 

Gross Beta-gamma 
Gross Alpha 
Radium-226 
Strontium-90 
Tritium 

Sodium 
Silica 
Solids, settleable 
Solids: 

Total-fixed and volatile 
Dissolved-fixed and volatile 
Suspended-fixed and volatile 

Stability Index 
Sulfate 
Sulfide 
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WASTEWATER TREATMENT PLANT 
EFFLUENT SURVEY (BOD) 

INTRODUCTION 

The mail order BOD ( Biochemical Oxygen De­
mand) service is provided by the Des Moines Branch 
La'boratory to the State Department of Health's En­
vironmental Engineering Service to enable it to moni­
tor the performance of all municipal and selected in­
dustrial waste treatment plants throughout Iowa. Par­
ticipation in this program by municipalities and in­
dustries is required by the State Department of 
Health. 

Evny month a sampling kit is automatically sent 
by the Laboratory to the operator of each waste 
treatment facility. This kit consists of a screw-cap fi­
berboard shipper, a pint plastic bottle containing a 
small quantity of preservative, instructions specifying 
how and when to collect the sample, a data slip and a 
return mailing label ( Figure 12-5). 

COLLECTION AND SHIPMENT OF SPECIMENS 

Complete instructions for collecting the sample are 
included in a letter which accompanies each sampling 
kit; however, there are five important points worthy 
of repeating: 

1. Collect the original effluent sample in a larger 
container ( one quart minimum) and mix thor­
oughly before filling the pint plastic sample 
bottle. 

2. Fill the pint plastic sample bottle only to the 
mark on thC:' shoulder of the bottle. Do not allcN,1 
the bottle to overflow or the preservative will 
be lost. 

3. Cap the bottle tightly so no leakage will occur 
during shipment. 

4. Record any abnormalities in plant operation at 
the time of sampling on the data slip. 

.5. After collection, the sample should be sent im­
mediatdy to the Des Moines Branch Laborato1y 
by parcel post. Mail to: 

State Hygienic La:borntory 
Des Moines Branch. 
East 7th and Court Ave., Room 405 
Des Moines, Iowa 50309 

REPORTING OF LABORATORY RESULTS 

Upon receipt in the Des Moines Branch Laboratory 
the samples from each waste treatment facility are 
analyzed for Biochemical Oxygen Demand (BOD) 
and selected samples arc also tested for their ammo­
nia and phosphorus content. 
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The results of these tests are reported to the State 
Department of Health and copies of the results are 
also mailed to each respective waste treatment facility. 

Any inquiries regarding this program should be di­
rected to the Des Moines Branch Laboratory. 

WATER POLLUTION 
SURVEILLANCE 

INTRODUCTION 

The Limnology Division of the State Hygienic 
Laboratory conducts detailed water pollution investi­
gations on surface waters throughout Iowa to eval­
uate the effects of waste discharges and to determine 
if Iowa Water Quality Standards are being met. The 
techniques used in these studies include complete 
water chemistry analysis, diurnal dissolved oxygen 
measurement, fecal coliform enumeration and the use 
of benthic organisms as water quahty indicators. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Water pollution surveys on rivers, lakes or ponds 
are not conducted by the Limnology Division at the 
request of an individual. The appropriate procedure 
for initiating such a survey is the submission of a 
written petition to the Iowa Water Pollution Control 
Commission. According to the Iowa Water Pollution 
Control Law of 1966, the written petition must origi­
nate from: ( 1) the governing body of any city or 
town, ( 2) the local board of health, ( 3) the super­
visors of any county, ( 4) 25 residents of the state or 
( 5) any state agency. 

Analysis of pesticide and mercury concentrations 
in fish , water and other parts of the aquatic environ­
ment arc being performed on a statewide basis in co­
operation with the Iowa Conservation Commission. 

REPORTING OF LABORATORY RESULTS 

Written reports of the studies with subsequent rec­
ommendations for appropriate action are submitted to 
the Iowa Water Pollution Control Commission. Cop­
ies of the final reports are available to the general 
public upon request. 

SWIMMING POOLS 

INTRODUCTION 

The State Hygienic Laboratory at Iowa City exam­
ines swimming pool samples for bacterial quality ac-
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Figure 12-5 BOD collection kit 
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cording to the U.S.P.H.S. drinking water standards. 
Samples from outdoor public pools should be submit­
ted to the State Hygienic Laboratory at Iowa City 
during the summer months while the pools are in op­
eration. This service is provided in conjunction with 
the Iowa State Department of Health. 

A month's supply of the regular black-,capped ( for 
chlorinated suppli es) sterile sample bottles is sent to 
pubhc pools prior to the opening season ( Figure 12-
6 ). 

Replacement sa111ple containers are automatically 
shipped to pool operators on a monthly basis . Indoor 
public pool sampling schedules are included in the 
municipal water mailing list from the State Hygienic 
Laboratory at Iowa City. 

Private agencies and individuals who wish their 
s-wimming pool water examined must contact the State 
Hygienic Laboratory at Iowa City and request the 
proper sample container to be sent to them. The fee 
for this service is $2.00 per sample. Payment should 
be enclosed with the specimen. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Collect two samples, one at the shallow end and one 
at the deep end. Samples will be rejected if received 
in the Laboratory more than three days after the date 
of coll ection. 

l. Grasp the sample bottle near the bottom and re­
move the cap; be careful not to lay th e cap 
down. Hold the bottle at a 45° angle. 

2. Fill the bottle in one full sweep down through 
the water with the mouth of the bottle always 
ahead of the hand. 

3. Carefully recap bottle tightly. 
4. Time of sampling should coincide with the peak 

load . 
5. Pill out the data for111 completely as directed. 

Unless the date of collection is filled in on the 
data form, the specimen will be rejected. 

6. Place the complet ed data form in the plastic 
bag provided; place the plastic bag and filled 
sample bottle in the styrofoam shipping con­
tainer. Mail at once, using the return-addressed 
mailing box provided in the kit, to : 

State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52240 

REPORTING OF LABORATORY RESULTS 

On completion of the sample examination, a copy of 
the original data sheet with the la!boratory findings is 
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reported by mail to the agency or individual submit­
ting the sample, and to the State Department of 
Health in the case of public-use facilities. 

MILK QUALITY 

INTRODUCTION 

The program for examining milk and other dairy 
products is set up on a contractual basis. Only samples 
submitted by the Johnson County Board of Health, an 
area private dairy or the University Inspection Divis­
ion are included in the program. 

The ultimate aim of the control program is to pro­
vide a product in which the original nutritive quali­
ties, flavor, and appearance have been preserved and 
no harmful organisms or substances are present to af­
fect the consumer. Specimens are examined according 
to the latest edition of Standard Methods for the Ex­
amination of Dairy Products. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Samples examined for the Johnson County Board of 
Health are submitted by the milk sanitarian at regular 
intervals. 

Types of samples and examinations include: 
l. Raw milk ( producer samples) 

a) Standard Plate Count 
b ) 
c) 

Antibiotic Residual 
Microscopic Cell Count ( mastitis con­
trol) 

2. Processed milks 
a) Standard Plate Count 
b) 
c) 

Coliform Count 
Phosphatase Test ( proper pasteuriza­
tion) 

d) Butterfat Content 
e) Antrbiotic Residual 

3. Other dairy products ( cheeses, butter, dips ) 
a) Standard Plate Count 
b) Coliform Count 

Processed milk samples are received daily from an 
area private dairy and are examined for : 

a) Standard Plate Count 
b ) Coliform Count 

Samples submitted on a weekly schedule for the 
University Inspection Division include the following 
types of samples and examinations: 

1. Processed milks 
a) Standard Plate Count 
b) Coliform Count 
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Figure 12-6 Swimming pool water collection kit 
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<.:) Butterfat Content 
d) Phosphatase Test 
e) Antibiotic Residual 

2. Other dairy products ( cheeses, ice creams, dips) 
a) Standard Plate Count 
b) Coliform Count 

3. Adult and infant formulas from University Hos­
pital 

a) Standard Plate Count 
b ) Coliform Count 

-! . Utensil swab samples ( University cafeterias, so­
rority and fraternity kitchens, University dormi­
tory kitchens): Standard Plate Count only. 

REPORTING OF LABORATORY RESULTS 

Results of all examinations are reported to the prop­
l'r agencies for their consideration and interpretation. 
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BREATH AND BLOOD 
ALCOHOL PROGRAM 

INTRODUCTION 

The State Hygienic Laboratory and the Department 
of Public Safety have developed a statewide breath 
and 'blood alcohol program to curb the increasing -ac­
cident toll associated with the intoxicated driver. To 
implement the program, the state has been divided 
into three zones for testing purposes ( Figure 14-1). 
Each zone has a branch of the State Hygienic Labora­
tory to test breath and blood alcohol specimens from 
that zone. Specimen kits, which are provided by the 
Iowa State Hi ghway Patrol Office in Des Moines, and 
the State Hygienic.: Laboratory, include the necessary 
information and where to mail the specimens. 

The followin g information is intended to provide a 
basic understanding of the Breath Alcohol Program 
and how it is used to detect intoxicated drivers. 

FAIT-Field Alcohol Indicator Test 

A small tube containing a calibrated amount of di­
chromate/ sulfuric acid is used first as an indi,cator of 
the pr(:'Sence of alcohol ( included in th e kit shown in 
Figure 14-2). Any alcohol passing through the tube 
changes the yellow dichromatc, by a chemical reac­
tion, to a green color. When the dichromate is totally 
changed, it will indicate a breath sample that con­
tains at least a 0.10 percent alcohol concentration or 
more. These tubes are factory sealed to prevent en­
vironmental contamination. After the tips are broken 
off for use, they must be used or discarded within 
eight hours. 

Indium Tube Encapsulation 

Indium is a soft, relatively inert metal. When crimp­
ed or pressed together under a nominal amount of 
pressure, it fuses together or forms what might be 
called a cold weld which is air tight. This is the prin­
ciple of tubular indium collection for breath samples. 
The tube is approximately four to 4?i inches long and 
has a )~-inch internal diameter. After the breath sam­
ple is pass~d into the tube, it is crimped into three 
equally sized portions. These portions are exactly 1.00 
inch in length, with each containing ).( cc of the breath 
specimen. At this point, the three specimen samples 
are equal in s.ize and are ready for confirmatory analy­
sis. For preservation of the sample, the inside of the 
tube has been coated with a bacteriostatic substance. 
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OTHER LABORATORY SERVICES 

This substance safeguards the sample and prevents 
bacteria from decomposing any alcohol in the sample. 
The preserved sample has been shown to display no 
change in alcohol content up to five days after col­
lection. The kit prepared for this procedure is shown 
in Figure 14-3. 

Laboratory Analysis of Breath 

The instrnment used for testing in all three labora­
tories is called a "gas-liquid chromatographic intoxi­
meter" ( OCI ). Simply, this is a device which takes 
the sample in each indium capsule, identifies its ako­
hol content and quantitates the amount in each cap­
sule. All three specimen samples are analyzed in this 
manner. A standard sample is then run exactly in the 
same manner as the three capsules. A standard is pre­
pared from an "artificial" breath device called a breath 
simulator. This contains a known, precalculated con­
centration of gaseous ethyl alcohol. The standard is 
crimped or encapsulated in an indium capsule at the 
Laboratory and is then passed through the intoximeter 
as was the unknown. The measurement of the un­
known specimen is calculated against the known stan­
dard. Briefly, the intoximeter is a device which can 
separate, detect and quantitate an organic substance. 
Separation is performed within the instrument in a 
long, narrow column which allows many substances 
to "filter" through at di:fferent speeds. These speeds 
are known and predictable to a competent operator. 
After separation, the alcohol is detected in a sensing 
device by a principle called electronic-flame ioniza­
tion. An electronic signal is passed into an amplifier 
and then displayed onto a chart paper called a chro­
matogram. The chromatogram then b ecomes the au­
thentic evidence of "what" and "how much" the sam­
ple capsule contained and can be used in court as evi­
dence of suspected alcohol consumption. 

Laboratory Analysis of Blood 

The analysis of blood is essentially the same as that 
mentioned above for breath alcohol examination. The 
technic used for breath employs the indium tube 
method and th e blood employs head space technic. 
Two milliliters ( ml ) of whole blood are added to a 
60 ml sernm bottle and tightly capped with a rubber 
gasket and seal. This then is placed in a 37°C water­
bath for 15 minutes and allowed to equilibrate. From 
this, 2 ml of air is taken and injected into the column 
of the chromatograph . From this point on, including 
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CHEMICAL ANALYSIS TESTING LABORATORY LOCATION & ZONING MAP 
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ZONE 1 

Sioux City Branch Lab. 

Sioux City Health Dept. 

City Hall 

6th & Douglas 

• Sioux City, Iowa 51102 

Phone (712) 277-2121 

ON LUC AS MONRO( 

INCiGOLD DECAT UR 

ZONE 2 

State Hygienic Branch Lab. 

405 State Office & Lab. Bldg. 

East 7th & Court 

• Des Moines, Iowa 50309 

Phone (515) 281 -5371 

Figure 14-1 Breath alcohol zone map 
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ZONE 3 

State Hygienic Lab. 

The University of Iowa 

Medical Laboratory Bldg. 

• Iowa City, Iowa 52240 

Phone (319) 353-5990 



Complete Kit 
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Instruction Sheet 

Figure 14-2 FAIT kit 
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Mailing Box With Mailing Label Affixed 

Metal Template With 
Indium Tube 

Breot~ Bag Assembly 
With Whistle 

Chain of Evidence Form Mouthpiece Attachment 

j·.. ~ ,J 
J . j ,I ( ,,\, ;·',;: !- ),.I 

' ', < I l' ..... I( I" ,,1J, < ,--.id l .,~ t'II cl l,c.,.,,, 
!l••'I ,i, _,,,i:,i; 

,, 1, I>• >,p» \H<> l.»; , .. ,) .n»\ >< 1, t+! H/ .. ~•t•l"J"'<l"I> 

Individual Instrument Sheet 

Figure 14-3 Indium tube encapsulation kit 
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calculat ions, the method is the same as for breath. 
This choice of technics maintains uniformity of tech­
nic and simplicity of technic in both breath and blood 
alcohol determinations. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Breath Collection 

FAIT. This test comes in a small box of 10 testing 
tubes, 10 mouthpieces and onC' 1,000 ml plastic bag 
( Figure 14-2 ) . 

l. Each tube is sealed and must have its ends 
broken off before use. 

2. The mouthpiece and the plastic bag are then 
assembled tightly. 

:3. After a 15-minute waiting period, instruct the 
suspect to blow into the apparatus and fill the 
bag. 

4. Upon filling the bag, observe the yellow color 
of the dichromate to detect a change to a green 
col or. If the yellow color crystals have complete­
ly changed to green ( that is to the line depicted 
on the tube), the suspect has demonstrated a 
breath alcohol content of approximately 0.10 
percent concentration and suggests further con­
sideration . 

The tube can be kept for furth er evaluation by the 
officer if the ends of the tube are adequately sealed 
with tape. However, the tube cannot be used on a 
second suspect, because a partial reaction may have 
oocurred and "Would, therefore, be additive when used 
for the second time. 
Indium Tu.he Encapsulation Operation. The indium 
tube comes in a special container and is fixed in a 
frame or t emplate ready for use ( Figure 14-3 ). ( Note : 
The encapsulation by the indium tube is the focal point 
of the sys tem; therefore, one must pay special atten­
tion to its usage. ) 

l. Remove the template with the tube from the 
container. A mouthpiece and a one-way valve 
with bag are attached to the ends depending on 
how the officer wishes to collect the sample. 

2. Place the template assembly in the crimper box 
(Figure 14-4 ), attach the handle grip in the 
proper manner and close the box. 

:3. Plug the external heater cord 12 vdc or llO vac 
into its appropriate receptical. The red pilot 
light on th e outside of the box will turn off to 
indicate when the box is up to temperature, i.e., 
:34°C (92°F ), or breath ternperahire. The heat­
ing of the box is necessary to simulate normal 

breath conditions of the suspect and thus to 
prevent unreal conditions in sampling. 

4. After the suspect has breathed a desired amount 
( 1,000-2,000 cc or one full breath ) through the 
sample tube, squeeze the hand-grip crimper, 
thereby collecting and sealing three specimen 
samples . 

. 5. Remove the specimen tube and template from 
the crimper box and note the crimped area. 
There will be four numbers imprinted thereon, 
one at each crimp or sealed area. These num­
bers are individual box numbers and also indi­
cate that a good seal has been made on the 
tube. 

6. Place the template with its sample tube in the 
mailing box, with the completed breath alcohol 
examination form, close and seal for mailing. 

7. Mail all breath specimens to the Laboratory as 
first class mail with a chain of evidence form on 
the outside of the box. 

Blood Collection 

l. It is preferred that the Vacutainer Collection Kit, 
blood alcohol determination # BD 4990 be used 
solely for this purpose. All forms, all labels , and 
Chain of Evidence form are included. 

2. If #BD 4990 kit is not available, blood may be 
drawn and shipped, using specially prepared sodi­
um fluoride tubes. These are available from Bec­
ton-Dickinson. 

3. If you prepare your own tubes, they must contain 
20 milligrams ( mg ) of sodium fluoride per milli­
liter of whole blood. 

4. All blood alcohol and allied forms must comply 
with good evidence practices. This must include 
the chain of evidence form. 

REPORTING OF LABO RA TORY RESULTS 

In the Laboratory, the breath and blood samples are 
examined by gas chromatography and reported as 
blood alcohol equivalent concentrations. Section 321.-
281 of the Code of Iowa states that more than 0.10 of 
one percentum by weight of alcohol in one's blood 
shall be admitted as presumptive evidence in a court 
of law that the defendent was under the influence of 
an alcoholic beverage at the time of sampling. The orig­
inal copy of the results is kept in the Laboratory, in 
the event the case is taken to court. A copy is sent to 
the county attorney's office serving the area in which 
the arrest was made, and the arresting officer is in­
formed of the results by letter or telephone. 
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Figure 14-4 Crimper box 
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INTRODUCTION 

The Laboratory Consultation and Development Di­
vision offers services which benefit all Iowans, lay and 
professional persons alike. Its function is to improve 
the performance of clinical laboratories in Iowa. This 
la!boratory improvement is effected by utilizing three 
principal areas of activity. 

1. A voluntary laboratory performance evaluation 
program is conduc.:ted which determines compe­
tency of personnel, and suitability and reliabil­
ity of procedures in local laboratories. Perfor­
mance evaluation is availa:ble in five laboratory 
specialties: bacteriology, clinical chemistry, spe­
cial serology, parasitology and phenylketonuria 
( PKU ). Those laboratories which perform the 
VDRL tc:st for syphilis are required to partici­
pate in the performance evaluation program for 
this specialty. 

2. Depending upon needs of local laboratories 
demonstrated in the performance evaluation sur­
veys, and upon the needs evidenced by requests 
for assistance to th e State Hygienic Laboratory, 
training courses in various laboratory disciplines 
arc presented both at the State Hygienic Lab­
oratory in Iowa City and at various fi eld loca­
tions as requested . Examples of such courses 
conducted in recent years include : laiboratory 
management, instrumentation in clinical chemis­
try, fluorescence microscopy, bacteriology, para­
sitology and hematology. 

3. The Laboratory Consultation and Development 
Division assists the State Health Department in 
ce1tification of local laboratories for participa­
tion in Medicare. This function involves period­
ic on-site inspections of hospitals and independ­
ent laboratories. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The only activity of the Laboratory Consultation 
and Development Division which involves the collec­
tion of specimens is the Phenylketonuria ( PKU ) 
Screening and Confirmatory Testing Services. Thc 
Guthrie screening test for phenylalanine is performed 
on dried blood specimens submitted to the State Hy­
gienic Laboratory on a special PKU blood test card 
complete with microlance and instructions for collect­
ing the blood sample ( Figure 15-1 ). Most of th e 
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LABORATORY CONSULTATION 
AND DEVELOPMENT 

Guthrie screening tests conducted are performed on 
specimens from newborn infants delivered at the Uni­
versity of Iowa Hospitals and Clinics. The PKU test 
is performed in compliance with the Iowa law recom­
mending testing of infants for phenylketonuria. 

Specimens whirch show a screening value suggestive 
of phenylketonuria are examined further by a quanti­
tative procedure. One ml of serum ( not whole blood) 
is required for this procedure and should be submitted 
to the PKU laboratory, State Hygieni:c Laboratory. The 
serum for quantitative examination may be shipped as 
described for blood specimens in the section on virolo­
gy of this manual. 

This PKU Screening and Confirmatory Testing Ser­
vice is a significant part of a program designed to pre­
vent mental retardation. 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY Of IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

I "•a,. pri"t wltt! liACIC MfDtUM SOFT i••d pencil onl't 

Miscellaneous 
Examination 

Patient _ ---->\._,}."'--(~.' •~'I ~'-~.;~,~·• _ I_A ~·1 /1=l.l~V~i_· _ Age _ -_ Sex~ 

Add ress-----~ ~.;:.1:.i.,&ct.}_;,:C"•>i• ••__,' Ae,.,l<...·, ______ , IOWA 

Phy1let1-n(Name andAddru1) 

P L EASE PR I NT PL A I N L Y 

CLI NICAL DI AGNOSIS 

E"ani mation Desi red : 

__ PK~ -----
0 Pnmary Culrur~ 

0 Su bcu lture 

So urce o f Spec imen: 

•· I 

laboratory Report 

Date Reponec:1, ____ _ 

W. J. Hausler. J r., Ph.O 
Directo r 

Figure 15-2 PKU report form 
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PKU Blood Test Card 
PKO BLOOI> TE.ST 

Fill In ell lnform•tion with pe_nc;il only, 

HOSPITAL 

Baby'• Name 

D•te of birth 

Oa t• ht feeding 

D••• of Sample 

Premature? 

Bobv'• Doctor 

Breast 0; 

Doctor's Addrt0ss: 

Both 0 

No 0 

F•LL 3 CIRCLES WITH BLOOD 

(Bu svre blood scales through.) 

000 

Puncture Lancet 

Sampling Instructions 

INSTRUCTIONS FOR COLLECTING 
BLOOD SAMPLE 

/1.tt.r the skin 11 sterilized, the Infant'• heel i, 
punctured with • 1terile dl1pos•ble l•ncet. If bleed­
ing I• slow, ft is helpfvf 10 hold the limb dependent 
for " ,.hort period before 1pothng the blood on the 
filter pbper. To insvre •n odeqva.te te~t. 06ch c.itde 
on the Alter pape< mutt be filled completely with a 
l•rge drop of blood which hos "o~ked through the 
paper. lhls con be,t be done by placing ,h;;-•lde 
of th• filter paper •galnu the b..by's heel "nd ;;,&1ch­
ln9 fo, the blood to appear on the front side of the 
pap« and «:0mplot.,fy AU the c;lr,;le . 

Tho blank t.p<1ce, ""' filled ln with pend! (ball 
poinl pen or regular ink bhirs and becomes llle~l­
ble in the •utocfa"'lng that precede, the te1ting) 

Figure 15-1 PKU blood test kit 
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REPORTING OF LABOR.A TORY RESULTS 

In the case of PKU specimens with values of four 
mg p ercent of phenylalanine or greater, the result is 
telephoned to the physician or laboratory which su:b­
mitted the specimen. Results on all specimens are re­
p01ted on a miscellaneous examinati:on form ( Figure 
1-5-2 ) to the physician or laboratory submitting the 
spocirn ens. All specimens with an elevated ( > four 
mg percent ) phenylalanine Valn, , are repo1ted to the 
director, Child Development Clinic, University of 
Iowa Hospitals and Clinics, Iowa City, and by him 
to the director, Maternal and Child Health Division, 
Iowa StatC' Department of Health , Des Moines. 

DRUG ANALYSIS 

lntroductio11 

The drug laboratory for analys is of controlled sub­
stanees within th e State Hygienie Laboratory ( Des 
Moines Branch ) will provide analytical service on 
clinical specim0ns ( urine) for diagnostic and treat­
ment monito1ing purposes. It will also analyze sam­
ples of street drugs in solid or liquid dosage forms to 
determine th eir content, contamination and the pos­
sible potential for untoward reaction. Specimens will 
be accepted from any hospital, mental health institute, 
drug abuse treatment authority, private clinic or other 
agencies having legal basis for submission of speci­
mens and need for laboratory identification. 

Collection and Shipment of Specimens 

Submission of fluid urine specimens to the labora­
tory will be made in State Hygienic Laboratory pre­
pared containers. 

Fluid urine spceimcns collected in these containers 
which have a special preservative added may be 
shipped directly to : 

State Hygienic Laborator~, 
Des Moines Branch 
405 State Office & Lab Bldg. 
East 7th & Court 
Des Moines, Iowa 50309 

The urine specimen should be at least 50 ml in vol ­
ume but the container should not be overflowed or 
rinsed out prior to sampling. The appropriate infor­
mation should be legibly entered on the data slip ac­
companying the specimen. 

Containers are available on request from the Des 
Moines Branch Laboratory. 
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The information of common name, source, location, 
date of collection and any other valuable comments 
are required for each street drug sample sent to the 
laboratory for identification. 

A fee will be charged for each specimen and should 
accompany the sample unless previous billing arrange­
ments have been made with the laboratory for quar­
terly or monthly statements. 

Reporting of Laboratory Results 

The result of laboratory analysis will be entered 
on the laboratory report form. These reports will be 
forwarded directly to the referring physician, ap­
proved drug abuse program with copies to the Drug 
Abuse Authori ty where they will be used for statisti­
cal pm1)oses. Rep01ts of all findings are submitted in 
writing. 
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