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PREFACE 

Tl1e purpose of this n1ant1al is to provide infor-
111atio11 abot1t the services available fro1n the State 
Hygienic Laboratory to all persons concerned 
witl1 tl1e health a11d well-being of Iowa citizens. 
Inforn1ation regarding the examinations offered, 
1nethods to be t1sed in collection and sl1ip1nent of 
specimens, and procedt1res for reporting of labora­
tory results are included in eacl1 section of this 
n1a11ual. 

When the first edition of this manual was circt1-
lated in ~1arcl1, 1973, it was felt that updating 
cot1ld be accomplished every few years by the ad­
dition and deletion of pages in a looseleaf format, 
tht1s saving the expense of a complete reprinting. 
However, when we recently began to evalt1ate the 
extent of revision necessary to update the n1ant1al, 
it was apparent that adding and deleting pages 
was in fact mt1ch too simplistic. Not only have 
whole programs been either discontinued or initi­
ated, but within many existing programs metl1od­
ologies and philosophies have changed so drastic­
ally that a complete revision appears to be the only 
proper way to keep those dependent upon the 
Lahoratory abreast of its capabilities. 

Therefore, every several years a new edition of 
this mant1al will be distributed to those using the 
Laboratory's services. 

Editor 
March , 1976 



GENERAL INSTRUCTIONS 

- -------- - - ----·------·----- - --··-------------

1. The ,·a1ue of a laboratory exan1ination depends as 
1nuc:h on the quality of the specin1en subn1ittcd 
as it does on the technical n1cthod of exa1nination. 
A POORLY COLLECTED AND I~1PROPERLY 
PI,EPAl{ED SPECIMEN CANNOT YIELD RE­
LIABLE INFOI,~IATION. Therefore, it is irn­
portant that every specin1en sent to the Labora­
tor,· be collected and shipped in accordance ,vith 
th~ instructions furnished in this n1anual. Detailed 
directions arc listed in the section of this n1anual 
explaining the services of the respective la·bora­
tory division performing the test desired. 

2. Requests for tests can be 1nade only on the proper 
data forms. If the desired tests require n1ore than 
one data forn1 , divide the specimens and fill out 
separate forms. Exan1ples of the proper data forros 
are given in that section of the manual dealing 
with the desired test. 

:3. The data for1ns must be filled out completely us­
ing a typewriter or black, medium soft lead pen­
cil. \VRITE OR PRINT LEGIBLY. Your report 
will consist of an exact copy of the request form 
with the Laboratory's findings recorded. 

4. Kits for the co11cction and shipment of specimens 
arc sent free upon request. Since they are expen­
sive, only those necessary for short periods of 
time should be requested. These kits are furnished 
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 1naterial sent through 
the 1nail be carefully packed to avoid ·breakage 
and to protect personnel involved in its handling. 
Specimen mailing containers are to be used as 
follows: 

xi 

Tube Shippers 

The labels provided for the tu·be shippers are of 
the pressure-sensitive adhesive variety and need 
not be 1noistened to 1nake then1 stick. To seal the 
specimen n1ailer for return to the State Hygienic 
Laboratory, re1nove the paper-backing from the 
label by bending the la,bel along one of the black 
diagonal lines on the paper-backing. vVhen the 
crease is sharp enough, the paper-1backing ,vill 
loosen at the crease and can be easily removed. 
Wrap the la1bel firmly around the specimen mailer 
so the ends of the label overlap slightly. Th~ 
specimen kit is nov,1 sufficiently sealed for retun1 
to the Laboratory. 

Bottle Shippers 

Pre-addressed chipboard boxes are supplied to re­
turn the specimen kit to the State Hygienic Labora­
to1y. 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 n1ay remain in th~ post office through Sun­
day. In order to avoid spoilage and hemolysis, 
blood specin1ens should be refrigerated until they 
are mailed. This precaution is especially i1nportant 
during hot or very co]d weather. 

6. Laboratory record~ are confidential. Except on 
receipt of \vritten pcrn1ission, no infor1nation on 
an individual patient is given to persons other 
than the physician sub1n itting the specimen or an 
authorized public health officer. 

7. The kits obtained fron1 the State Hygienic Labora­
tory contain pre-addressed retun1 mailing boxes. 
If other mailing containers are used, the outside 
wrapper is to carry the nan1e and address of the 
addressee the return address and the name of the 

' sender, and a notation that a "Specimen for Bac-
teriological Exan1ination" is enclosed. 



LABORATORY DIAGNOSTIC SERVICES 

l 

The Diagnostic Services of the State Hygienic: Lab­
oratory consist of three divisions: Microbiology, Ser­
ology and Virology. vVhile ,ve speak of certain labora­
tory exan1inations as diagnostic t ests. it should be cn1-
phasized that a laboratory does not diagnose. It per­
forn1s certain biochemical or biological tests to de­
tern1ine 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 n1ost conclusive test a laboratory c:an offer is 
the isolation and identification of pathogenic organ­
isms. The failure to demonstrate the organisn1s may 
mean: ( 1) that they were not present in that particu­
lar san1ple, ( 2) that the sample ,vas taken at the 
wrong stage of the disease, ( 3) that the organisn1s 
were too few in number to b e detected , ( 4 ) that the 
pathogenic organism failed to survive in transit to the 
laiboratory or ( 5) that the patient ,vas not infected. 

In some diseases, where it is i1npractical to atte1npt 
an isolation of the organisms, serologic tests may be 
employed as indirec.:t evidence of infections by n1ea­
suring the patient's antibody response. It should ·be 
pointed out that the antibody titer of a patient's 

. seru1n merely reflects current or pas t exposure ~o +l 
specific antigen. A single quantitative serologic test is 
no 1neasure of the degree or extent of infection. T \,vo 
or more specin1ens should be obtained to <let c>rminc 
a significant 1ise or fall in antil>oclv tit<'r. 



-·-· ---- -- -- --

INTRODUCTION 
Throat and nasopharyngcal cultures are in1po1tant 

in the <liagnosis of such infections as streptococcal 
sore throat, diphtheria and "vhooping cough. The: are 
also useful in detcrn1ining the focal point of infection 
in such diseases as scarlet fever, rheun1atic fever and 
acute glon1cntlonephritis. In epiden1iological studies, 
these cultures have been essential for the detection of 
carriers of beta hen1olytic streptococcus, hospital 
Staphylococcus sp., Corynebacteriun1 diphtheriae and 
other potential pathogens. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Throat Cultures 
The throat culture specin1en n1ust be taken proper­

ly, preferably at the onset of sympton1s and before 
antibiotic therapy. Reculture may be taken seven to 
10 days past treatn1ent. For routine throat culture, the 
kit shov.,n 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 hack 
of the patient's throat, tonsils or tonsillar fossae 
and any area of inflan1mation 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 influe,izae, 1because 
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 N eisseria 
meningitidis from suspected carriers or for the re­
covery of Bordetella pertussis from suspected cases of 

2 

RESPIRATORY TRACT INFECTIONS 

- - - ---

,vhooping cough. They are 1nost useful in culturing 
specin1ens fron1 infants and sn1al1 children, whose 
sputu1n specimens are not readily obtainable. 

l. To take these cultures, use a cotton-tipped 
chro1ncl or stainless steel wire applicator ( not 
supplied by Laboratory). 

2. Insert the instrument through the nose to the 
posterior nasopharynx, leave it there for a fe\v 
seconds and then deftlv withdraw it. , 

3. Care 1nust be taken to avoid n1outh and throat 
contamination of the S\vab. 

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 membranes 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. • Corynebacteriurn cliphtheriae. This organism oc­
curs primarily in the respiratory tract, rarely on the 
skin or in wounds of infected persons pr 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 \vhich, in turn, produces patho­
logical symptoms. 
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Styrofoam Shipping Container 
and Sterile Tube 

Sterile Cotton Swab 

Throat Culture Data Form 
Sr A TE HYOl•NIC &.AIIC>ilA yo,ay t... UMi'VRt,tJ'Y 0, C).,. 

MIOfC.AJ. ~Y'Ofttt" --~ I 
-0,WA. c rrr -OWA ff,.. ( -----•.r . ........,_,-cw,...,.;~~J 

l. ) • ¥ ,,:­

( 1 ',. ... .. 

Thraot~ 
£•: tnf_,aflan --~ - - ..,... __ 

-- --·-
" .... J&t.ttt" ... w.-•u~~a.,-­_.. . ........_ _, __ -°'f'I'-...... :tic 

0 ,...._._ .. 

.. 

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 
• I 

touch any interior surface of tube. 

material from posterior pharynx, 
tonsils and faucial pillars. 

(see diagram below) 

@secure cotton © DO NOT BREAK SWAB 

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

STATE HYGIENIC LABORATORY 
THE VNIVElSITY OF IOWA 

MEDICAL LABORATORIES .UllDING 
IOWA CITY, IOWA S2240 

I -.. ....,. · "" .... ar"""""""' .... ,......., I 

Throat Culture 
Examination 
Cother thot\ Diphtheria) 

, .. , .. , Marvin KeJlooo.- ___ ......... 19 ____ s.,..M_ 
Addru, 1037 Kent SL Big Town . IOWA 

°'M~9Pd~I c1fnY2 
Big Town . tow• 

Z11>Code 52254 
PLEASE PRtNT PLAINLY 

Place in mailing container 

Pleue 00 !:!!I u~ 
Uu1 cUta cud "1r I.he 

S1.1.bm1H.l.Oo uf 11-f)C<:Jnt-tnt 

tor Dlptnbttra• 
2.utnUt&UOO 

Q Paut-nt c.,n I\ 

(j) Wrap adhesive label around container and mail 

Figure 2-2 Procedure for obtaining throat s,vab 
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' Styrofoam Shipping 
and Sterile Tube 

Sterile Cotton 
Swabs 

Diphtheria E xominotion Dato Form 
I STATE HYGIENIC lAl!IORATORY 

HU U N fVftf'SUY O f!' ;c)WA 
MtC'>t<A..l LAao.A tO.-lt$ I Vlt DffrrifO 

'0W A (:lff' tOW.A 1 22 40 

Otphtheria 
f.xaminat1on 

. ' 

I 
I 
I 
' 

1 ,..., .... ,1 f 11iun.t l ) 

r "''* t,. ... ,.-..h . ,o lolt- • ( , 

' .... ~, .... ..,.. ..... ( ) 

'nt' •"•( 

J 
,_ I ti••••-'•' J• , .. l t J , .. , ... , 

I 

Container 

Adhesive .. Backed 
Mai ling Label 

D1..i Ill 

FfiCN'n Del 

ZlC>Code 

To 
STATI! HYGIBMC ~TOaY 
MEf>tC,&J. vi,acaATOltY 91DG . 

IOWA arY, IOWA $22<W 

n•N> ~ .,.ff'Ot --~-....__. .................. 

DI .. HT 

Figure 2-3 Diphtheria specimen collection kit 
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\(icroorganisins Best ( ;ultured Locally 

SonH· organis1ns '"ill not re1nain viable on a d r~ 
s,vab for longl'r than a fr•" ' hours and therefore arc 
bes t handled by a local laboratory. Specin1ens cul­
tu red at the local lt•, ·el 1nay be sent as pure culturl' 
i:-.olates to the State Hygienic Laboratory for identifi­
cat ion or confirn1ation. Instructions for the sulnnission 
of subcultures by local laboratories are given on pagl' 
J4. 

l . Stre1,tococcus JJ11eun1oniae. This organisn1 ,vas 
kno\\·n fonn crly as Diplococctts pneu1noniae and j.., 

fou nd in the hu1nan throat, saliva and respiratory se­
cretions of 1nanv individuals as well as in carriers. . 
Pn<·un1ococcal pneun1onia is a common disease an1ong 
infants, the aged and debilitated. In suspected cases. 
a sputum spcciinen is highly recommended for cul­
ture purposes. 1-Iowever, a throat culture s,vab is ac­
ceptable, but only if processed within t,vo hours of 
being taken. 

2. Haemophilus influenzae and Haem ophilus para­
influenzae. These are very fastidious organisn1s which 
can be found in the respiratory tract as normal flora 
and are capable of causing severe respiratory disease, 
n1eningitis, subacute bacterial endocarditis and a 
characteristic obstructive laryngotracheal infection in 
children hvo to five years of age ,vhich can prove 
fatal. A sputum culture or throat culture swab must 
arrive at the laboratory within a few hours after being 
taken for best recovery of the organism. 

3. Bordetella pertussis. The diagnosis of whooping 
cough may be confirmed upon the isolation of this 
organism fron1 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 th<· 
specimen since special media must be freshly pre­
pared so that the nasopharyngeal swab may be innoc­
ulated immediatelv. 

; 

REPORTING OF LABO RA TORY RESULTS 

Group A beta streptococci 

Colonies on blood agar plates showing 1beta hen1oly­
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 

.,:\.ntibiotic: sensitivities are not clone on Group .-\ 
beta streptococci nnl<'ss urgent]~ reque-;t(•cl b~· th <' 
physician . 

Staphylococcus auteus 

Staphylococcus colonies are reported in percentages 
fron1 a nose or throat culture plate. Percentages of 75 
percent or h igher are considered of pathogenic sig­
nificance. 

Coagulase tests an." perfonned to verif) a Staphy­
lococcus aureus, and antibiotic sensitivities are set 
up on the coagulase-positive organis1ns. 

Pneumococci and Haemophilus organisms 
A significant number of colonies of S. pneu,noniae 

ancl/or Haemophilus influ enzae organisn1s on a nose 
or throat culture plate are reported to the physician. 
An antibiotic sensitivity test is provided for these two 
organisrns 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 laboratory for five days. The cultures are checked 
for suspicious colonies and verified by the FA pro­
cedure. 

Positive cultures are reported irnn1ediately to tht· 
physician; an antibiogram sensitivity on the organisn1 
,vill follo,v the report. 

• 

ENTERIC INFECTIONS 

INTRODUCTION 

The bacteriological examination of fecal specin1ens 
aids in the diagnosis of gastrointestinal infections mani­
fested by diarrhea and/ or dysentery. Stool cultures 
along with blood cultures are i1nportant aids for diag­
nosing acute diarrheal diseases. Since 1nany diseases 
are spread by human carriers through food and drink, 
properly performed stool cultures on all food-handling 
personnel returning to \\·ork after an intt·stinal dis­
order strongly supple,nent public health control ,nea­
sures. 

• 



• 

The organisn1s n1ost frequently invo1,·ed in cntl'ric 
infections arc Saln1011ella and Shigella sp. and cntero­
pathogenic: Escherichia coli. Snphro1)hytic organisn1s, 
inc:1uding Proteus 1norganii and the Proui<lencia group 
have been itnplicated as etiological agents of infant 
diarrhea as ,velJ as the ECHO and coxsackie viruses. 
Although not a problen1 in I0\'.1a, \Tih rio cholera is 
classified in this infectious disease category and 
should be considered ,vhen atte1npting diagnosis of 
gastroenteritis in recent international tra,·elers. 

COLLECTION AND SHIPMENT OF SPECIMENS 

1. Collect feces fron1 pactients as soon after onset 
of ilJness as is possible, and before the start of 
treatment. Transfer the specimen ( about the 
size of a navy bean) with a tongue depressor 
blade to the 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 dovvn and , 
bending the wire tabs. In the case of a urine 
sample or liquid stool, no more than four ml 
should 1be added to the PBG. Rectal S\vabs 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 dbtain a fecal specimen. Isolation 
of bacteria from rectal s,vabs 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 1bottle and proceed as with shipn1ent 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 for1n 
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 kits expire 
before use, return them to the State Hygienic Laboratory 
for replacement. Instructions for the submission of subcul­
tures are given on page 14. 

Remember: 
1. Don't ship a specimen ,vithout using a preserva­

tive. 
2. Don't collect an excessive volume of stool speci-

men. 
3. Be sure to secure screw-cap tightly. 
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4. Place tht' spccirnen bottle in the plastic bag, 
ro11 and bend \'.1irc tabs before putting it in the 
styrofoan1 mailer. 

REPORTING OF LABORATORY RESULTS 

Laboratory results \'.,ill be reported by mail to the 
physician, veterinarian or laboratory director on the 
data form provided as soon as the results are kno,vn. 

MISCELLANEOUS BACTERIOLOGY 

INTRODUCTION 

~1iscellaneous 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 2-7), 3) slide exam­
ination kit for Neisseria gonorrhoeae ( Figure 2-6), and 
4) gonorrhea culture kit ( Trans grow) . The Laboratory 
will examine subculture, and identify organisms iso­
lated from commercial blood culture bottles and other 
commercial media which are not supplied by the Lab­
oratorv in kit form. 

Ser\rices are also provided for identification, con-
filmation, toxin testing, sero-typing, etc., of subcul .. 
tures submitted by laboratories within the state. In­
st1uctions for submission of subcultures are given on 
page 13 under Reference Bacteriology. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Blood culture 

For the isolation of Brucella onlv, the Laboratorv will . . 
furnish a ·blood culture kit designed for this purpose. 
For routine blood cultures, ho,vever, comn1ercial 
blood culture bottles are recon1n1ended. It is advis­
able that primary isolations fron1 routine blood cul­
tures be done in the local laborator,·, and that onh . . 
subcultures for additional studv or confir1nation be . 
subn1itted to the State I-Iygienic Laboratory. Blood for 
brucella culture should be obtained ,vhen patient's 
te1nperature begins to rise, or during or just after a 
chill. In the collection of blood for cultures, observe 
the 111ost rigid aseptic techniques, or contan1inants 
n1ay destroy the chance of isolating the causative or-
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Figure 2-5 Enteric specimen collection kit 
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Figure 2-6 Slide examination kit 
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ganis1ns. After dcconta1ninating the skin ,vith tincture 
of iodine, follo,ved by ,viping ,vith 70 percent alcohol. 
dra,,· five 1nl of blood and inoculate into the broth . 

lloutinc blood cultures should be collected aerobi­
callv and anaerobically into blood culture bottles and , . 

subnutted to the Laboratory. These n1ay be purchased 
<-'<)n1n1<.'rcialh·. l31ood cultures should be taken before 
antibacterial treatn1ent is given. If this is not possible. 
please infor1n the Laborator~· of the drugs being used. 
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0 Subeulture 

Source of Specimen: 

-----

Date Reported-----

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

1)11 

Figure 2-7 Miscellaneous data form 

Miscellaneous culture 

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 immediatelr1, as 
1nany 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 anti'bacterial drugs being used . 
Specimens should neither ·be refrigerated nor allowed 
to dry out. ( Since improper specin1ens received by the 
Laboratory due to delays in mailing 1nay produce 
misleading reports, primary culturing in the local lab ­
oratory has n1any advantages.) Pure culture isolates 
thus obtained, can then be submitted to the State H y-

gienic L,1boratory for identific.:ation, confirn1ation, 
typing, etc. Ho"·ever, if prixnary speci1nens arc to be 
sub1nittcd to this laboratorv, the services available ., 

and the collection n1ethods are as follows: 
1. Sputun1 spcciinens should be tn1c sputun1, 

not saliva. A nasopharyngeal specin1en may frequent­
ly be substituted ( ,vhcn culturing fron1 infants and 
sn1all children). Insert, ,vith a gentle rotary 1notion 
deep into both nares, a thin, flexible, sterile s,.vab 
n1oistcned in sterile saline or broth. 

2. Skin cultures may be taken by thoroughly 
rubbing a sterile, 1noist ( saline or broth) s~1ab over 
the selected area. 

3. Superficial lesions. Re1nove 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
n1en on a sterile swa·b inserted deep into the sinus, 
taking care not to touch the surrounding skin. 

5. Wounds and abscesses. Swab specimens of 
abscesses should be taken fron1 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 n1ost suitable materials fron1 wounds and 
abscesses are tissues or fluid aspirated from the in­
fected areas. s~1ab samples are less satisfactory, but, 
if used, at least three should be obtained. 

6. Aspirated fluids. Prepare the skin as fo~ a 
blood culture and collect the fluid with a sterile sv-., 

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 '.varm 
during transit. Dripping the fluid directly onto choc­
olate agar plates may increase the isolation of fastidi­
ous organisms such as Haemophilus. 

, 7. Conjunctival cultures. Pull the lower eyelid 
dovvn\vard 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. 

8. Urines. Quantitati,·e urine c:ultures nre not 
perforn1ecl at the State Hygienic Laboratory as over­
growth occurs and the counts will be invalid. These 
should be done at local laboratories. 

9. Special examinations. Instructions for sub1nis­
sion of n1aterial for special bacterial exa1nination n1a~ 
be obtained by first contacting the director of the 
State Hygienic Laboratory. The Laboratory is pre­
pared to render pro1npt consultation or assistance in 
any unusual outbreak of disease in the state. 
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10. Sterility testing of biologicals ( vaccine~ . 
etc. ) is available on a "cost for service" basis. Con-

'I 



tac:t the Oftil'e of the Direetor for additional infor­
rnation. 

Slide and Culture Examination for the 
Diagnosis of Gonorrhea 

(;onorrhc•a, unlike n1any other diseases, affects the 
111alc ,lncl f e1nale in totallv different n1anners. This ., 
phcnon1cnon is reflected in the type of specimen re-
quir<'<l for lahorator~ assistance in diagnosing this dis­
ease. The n1ale c,hihits, in 1nost instances, a painful 
urethritis, and a slid<' ,vith a filn1 of urethral exudate 
is sufficient for diagnosis. 

The State Hygienic Laboratory, in cooperation with 
the Io"·a State Department of Health, has initiated a 
bacteriologic culture service to aid physicians in the 
detection and diagnosis of gonorrhea in females. 

Because the gonorrhea organism is quite fragile and 
does not survive transportation in commonly used 
types of culture media, a special transport medium, 
Trans grow ( TG), ,vas developed. Trans grow is basi­
cally an itnproved Thayer-Martin medium "packaged" 
in high CO:.! environn1ent, and is to be used for trans­
port of suspected gonorrhea specimens to the Labora­
tory. 

Thayer-Martin (TM) plates may also be utilized by 
physicians and clinics in the immediate Iowa City and 
Coralville area. These plate cultures must be brought 
to the Laboratory on the same day as the specimen is 
taken. 

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 
SH de Examination Kit" ( Figure 2-6). The presence of 
intracellular, gram-negative diplococci in that sn1ear 
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. CENTI, Y 
ROLL THE SW AB ON BOTH SLIDES. Do not 
smear as trauma will disrupt the leucocytes thus ren­
dering interpretation of the slide examination morl' 
difficult. 

Urethral Cultures. If the male is presympton1atic. 
asyn1pton1atic or a slide-negative epidemiological case, 
culture on specific gonococcal media ( TM or TG) 
n1ay be required. Culture may also be required if 
slide examination is inconclusive, a test of cure is re­
quired or if the case has legal implications. Speciinens 
for culture are obtained by the judicious use of a 
sterile bacteriologic loop. The loop is inserted into th<:' 
anterior urethra ( one to l½ inches), and the n1ucosa 
is gently scraped. The material obtained is in1n1edi­
ately streaked on to the selective gonococcal me-
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diun1. Th<' incubation and handling of the 1ncc.liun1 is 
dc-,l'rib<'d in dl'tail i11 th<' s<"c:tion bclovv entitl<'d "En­
doc:<.>rvic:al Cu1tnrcs." 

In 111alc hornosexuals, additional cultures should be 
obtained frorn the anal canal and/or the pharynx. 
Techniques for obtaining anal c:ultures are the same· 
as described in the section bclo,v on anal cultures in 
the fen1alc except th<' rnal<.> is in the standing, bent­
over position. 
2. Specimen Collection in the Fe,nale. To diagnose 
gonorrhea in the fe111alc, culture specimens should be 
obtained fron1 the cervix and the anal canal ( rectal 
culture). Specin1ens thus obtained are streaked upon 
appropriate gonococcal selective n1edia. Cultures 

,should be preincubatcd for 16-18 hours prior to ship­
ment to the Laborator) . If Transgrow is used, bottles 
should be incubated in an upright position. Be sure 
to note this on the accon1panying data slip as "pre­
incubated.'' The survival of resultant growth .during 
transport ( n1ailing) is 1narkedly better and wi11 also 
decrease the time required for identification upon ar­
rival to the laboratorv. Gonorrheal cultures should b(• , 

so shipped to minimize 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 
rnove it from side to side allowing several seconds for 
absorption of organisms. Roll the s,vab from side to 
side over the surface of the medium. \Vhen Trans­
grow is used, keep the neck of the bottle in an ele­
vated position to minimize CO2 loss. Remove the cap 
of the bottle only when ready to inoculate n1edium. 
Soak up all excess 1noisture in the bottle with speci-
1nen swab and then roll s"vab from side to side across 
medium, starting at the bottom of the bottle. The cul­
ture is then incubated for 16-18 hours at 35° C prior to 
shipment to the Laboratory. Be sure the cap is tightly 
closed on Transgrow bottles prior to 1nailing. If Tha­
yer-rvfartin plates are used, roll swab directly on the 
surface of the n1edium in a large "Z" pattern to pro­
vide adequate exposure of sw~b to plate for transfer of 
organisms. The plates are then incubated in an in­
verted position in a candle jar until delivered to the 
Laboratory. A wide-mouth pickle or mayonnaise jar 
with any type of candle in it \Viii provide the proper 
CO:! atmosphere for Thayer-Martin plates. Be sure to 



light the candle and tighten the lid each tin1e the jar 
is op<'ne<l to add or ren1ove a plate. 

Anal Cultures. The anal canal 1nay harbor gono­
cocci even though the patient 1nay have negative cn­
doccrvical cultures. For this reason, so1ne authorities 
rcc:onunend an anal canal culture in addition to tht' 
endoccrvical culture in the asyn1pton1atic fc1nale. The 
,\nal culture can usual1v be obtained after the cervical , 

spccin1en ,vithout changing the position of the pa-
tient. Insert a sterile cotton-tipped sv1ab approximate­
lv one inch into the anal canal. :\tlove the swab fro111 

, 

side to side to sa1nplc the crypts. Allow several sec-
onds for absorption of organisn1s 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 mcdiun1 and handle as described above. 

Urethral or Vaginal Cultures. In some instances the 
cervical technique n1ay be unsatisfactory ( e.g., mo­
lested children, hysterectomized females). In these in­
stanees, vaginal and/or urethral specimens should be 
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 swaib to 
collect the specimen and inoculate and incu•bate the 
medium as previously described. The vaginal culture 
\Vould 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 des<!ribed 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 mediu·m might prove too inhi·bitory 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
ganisms. However, it should be e1nphasized that 
fluorescent antibody conjugates are approved only as 
a confim1atory test for organisms gro\vn on gonococ­
cal selective media. They are not approved for stain­
ing of direct smears. 

For any miscellaneous exan1ination, it is in1portant 

that the laboratory request slip ( Figure 2-7) be filled 
out carefully and completely, with the following in­
formation to accompany the specimen: 

1. Na1ne, age, sex and address of the patient 
2. Exa1nination desired 
:3. Type and source of spe<!in1en 
-!. Provisional diagnosis 
5. Physician's or laboratory's nan1e and address 
6. Any further information that n1ay be of value, 

such as clinical sympton1s and antibiotics being 

given. 

REPORTING OF LABORATORY RESllLTS 

As soon as all significant organisn1s have been iso­
lated and antibiotic susceptibility tests ha,<' been per­
forn1ed on all the isolates, a copy of the antibiogran1 
for each organism isolated is sent to the physician or 
laboratory, submitting the specimen ( Figure 2-8). 
These reports are followed by a copy of the specimen 
report ,vith the organisms isolated and listed as soon 
as the last organism is identified ( Figure 2-9). Pre-
liminary reports n1ay occasionally be n1ade on the 
finding of a particularly noted pathogen if all isolates 
have not been identified at that tiine, or if further 
tests are to be performed. Results are also occasion­
ally telephoned immediately if the findings are con­
sidered especially urgent. 

REFERENCE BACTERIOLOGY 

INTRODUCTION 

The Bacteriology Section has been reorganized with 
the creation of a separate unit for identification, con­
finnation , toxin testing, sero-typing, etc., of subcul­
tures and other referred specimens, e.g., sera for Clos­
tridiiun botulinum toxin. Together with this change, a 
new laboratory request form has been developed for 
the subn1ission of these specimens ( Figure 2-10). A 
separate sheet should be used for each isolate and 
fi11ed out \Vith as much inforn1ation as is available. 
Starting ,vith this information, we are able to deter-
1nine ,vhich organism to examine in the case of a mixed 
culture, include special media necessary for certain 
organisms that may be suspected, assess the i1npor­
tance of various species of bacteria, and decrease the 
an1ount of ,vork and time required to examine these 
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cultures. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Following are some recommended 1nethods for suh­
n1itting cultures: 
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Figure 2-8 Antibiotic sensitivity report form 

I.' Only pure cultures should be sent, as many organ­
isms are overgrown by contaminants during ship­
ping. If it has been completely impossible to iso­
late an organism from a mixture, please specify 
this and note which organism is to be isolated so 
special selective techniques may be incorporated. 

2. Cultures submitted should be young, preferably 18-
24 hours old or showing first sign of good growth. 
This will help ensure the viability of the culture as 
it is received by our laboratory. 

3. Enteric-like organisms may be shipped on any 
good plain infusion agar slants without added car­
bohydrate, e.g. , heart infusion agar. Plates are not 
acceptable for shipping cultures. 

4. Cultures for possible Neisseria gonorrhoeae or 
Neisseria meningitidis may be grown for 18-24 
hours in tubes of chocolate agar, Thayer-Martin 
medium, or Transgrow bottles in a candle jar and 
sealed immediately upon removal to retain a CO2 

atmosphere. Shipping of an original Transgrow 
culture bottle after examination in the local labora­
tory is unsatisfactory because the suspected or­
ganisms may be overgrown by contaminants that 
had been tempora1ily suppressed or the organisms 
may be non-viable due to toxicity of the oxidase 
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Figure 2-9 Miscellaneous examination report form 

reagent or rapid death in relation to age of the 
culture. It is best to first transfer to a Thayer-Mar­
tin plate for isolation or directly transfer an iso­
lated colony to a fresh Transgrow bottle for ship­
ping. 

5. Miscellaneous aerobic organisms are preferably 
shipped on a suitable slanted medium to obtain 
good growth without carbohydrates, or no more 
than 0.1% glucose if necessary for growth. Ho,v­
ever, a semi-solid transport medium ( 0.3-0.5% 
agar) such as Amies', Stuarts', Cary and Blair, or 
CT A without carbohydrate would also be satis­
factory for transporting most organisms. For these 
a small vial ( 2 dram) is nearly filled \vith the 
medium and a swab of the culture inserted and 
cut off. Plates are not satisfactory for shipping cul­
tures. 

6. Anaerobes may be shipped in tubes of liquid or 
semi-solid ( 0.3-0.5% agar) carbohydrate-free med­
ia. Plates or slants are not acceptable. The mediun1 
should be freshly prepared · and tubed 2-3 inches 
deep in screw-cap tubes. These should be boiled 
10 minutes prior to inoculation to drive off dis­
solved oxygen. Some of the n1edia suggested for 
use are plain chopped meat n1edia ( especiall) for 

• 



NOTE· TYPE OR PR INT WITH BLACK FELT-TIP PEN OR MEDIUM SOFT LEAD PENCIL ONLY . 
STATE HYGIENIC LABORATORY REFERENCE BACTERIA MEDICAL LABORATORY BLDG 
THE UN IVERSITY OF IOWA EXAMINATION 
IOWA CITY IOWA S2242 PH. 319/353-5990 

NAME AND ADDRESS OF PATIENT IDENTIFICATION 
PHYSICIAN OR ORGANIZATION : NAME : Last First Mi dd 1 e In i t i a 1 

ADDRESS: 

BI RTHDATE: Mo Day Yr SEX : 

CLINICAL DIAGNOSIS: 

HOSP. OR LAB. NO. DATE OF ONSET : Mo Day Yr 

DATE SENT : Mo Day Yr FATAL : Yes D No 0 

LABORATORY EXAMINATION{$) REQUESTED: 
SPECIFIC AGENT SUSPECTED: 

MEDIUM SUBMITTED ON: 
OTHER ORGANISMS FOUND: 
DATE SPECIMEN TAKEN : ORIGIN: 

0 Other Mo Day Yr 0 Hum.Jn (specify): 

SOURCE OF SPEC IMEN (specify site): 

TREATMENT: Drugs Used: D None IMMUNIZATIONS {Significant to Specimen): 
Date Begun : Date Completed : Mo Yr 

Mo Yr Mo Yr Mo Yr - -
Mo Yr Mo Yr ASSOCIATED ILLNESS : - -Mo Yr Mo Yr - -

SYMPTOMS : 

EPIDEMIOLOGICAL DATA (\.kiere Applicable) : D Single Case 0 Contact 0 Carrier D Epidemic 
Family I 1 lness 
Community Illness 
Recent Travel (Location and Dates) . . 

Suspected Source of Infect ion (Note anima l and arthropod contacts) : 

LIST BELOW OR ENCLOSE ALL AVAILABLE BIOCHEMICAL DATA (Include Primary Isolation Medi um} : 

• 

SHL NUMBER : DATE RECEI VED : 
LABORATORY REPORT: 

w. J. Hausler Jr. PhD DATE REPORTED : 
2304 Di rec tor 

Figure 2-10 Reference Bacteriology examination request forn1 
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Clos/ ridia ), thioglycollatc.>, or CTA 1ncdin1n base'. ' . 
Prior to shipn1ent a ~:- to 1-inch overla~ of 1neltC'd 
5% agar or par:lffin should he addc'd to activ<'l~ 
g ro,vi nµ; cultures in either liquid or sen1i-solicl 
n1cc.lia. Also anaerobic tubes or bottles into which 
liquid cultures can be injected via the rubber stop­
per are comn1erciallv available ( from Robbins Di­
vision of Scott Laboratories and H, land Labora-, 
tories). A second, less desirable co1nn1ercial s,·s-. 
ten1 consists of t,vo "gassed-out" ( O :.!-free CO:!) 
tubes. One contains a s,vah and the other contains 
sen1i-solid n1odified Cary and Blair transport med­
iun1. The sv,ab of the culture is inserted as rapidly 
as possible into the second tube ~,bile the latter is 
held in an uptight position. 

Son1e fastidious anaerobes can be shipped in a 
con1mercial blood culture medium such as the 
Vacutainer blood culture tubes. H owever , these 
media contain carboh vdrates and should not he , 

used for gas producing organisms. 
7. Shipping inst1uctions. The screw-caps should be 

tigh tened and sealed with ,vaterproof tape and 
each tube or vial ( primary container ) should be 
lab eled w ith the patient's name and laboratory 
nu1uber ( on the back of slanted media to avoid 
obstiucting view of the growth ). 

The State H ygienic L aboratory does not supply 
mailing containers for the shipment to our labora­
torv of b acteiial subcultures. Some laboratories , 

a re u sing the styrofoam 1nailer supplied by the 
L aboratory for other services ( such as throat cul­
ture swabs) for the shipment of subcultures with­
out the use of a secondarv inner container. Fur-, 
thermore, these cultures are often submitted in Ji-
quid media that leak or on media containing car­
bohydrates by w hich the organisms produce gas 
and force material fron1 the tube into the mailer. 
These practices pose a se1ious threat of accidental 
infection to laboratory workers and n1ail handlers, 
and must be discontinued. 

We list below material taken from Section 72.25 
of Part 72, Title 42, of the Code of Federal Regu­
lations relating to packaging and other require­
ments applicable to the transpo1tation of etiologic 
agents. 

A. Definitions 
An "etiologic agent" means a viable micro­
organism or its toxin which causes, or ma,· 
cause, human disease. · 

B. Transportation of subcultures 
No person may knowingly transport or cause 
to be transported, directly or indirectly, a 
subculture containing, or reasonably believed 
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by suc11 person to contai11, one or n1ore etio­
logic agents unlC'ss it is pac1'aged and ship­
ped jn accordance with the foJlowing re­
quire1nents: 
l . , , olume less than .50 1nl. 

t,.1 aterial shall h0 placed in a securely 
closed, ,vatertight container ( prim ary con­
tainer) ( test tub0, vial, etc.) which shall 
be enclosed in a second, durable water­
tight container ( secondary container ). 
Several pri,nary containers may he en­
closed in a sing](• secondary container if 
the total volume of all the primary con­
tainers so enclosed does not exceed 50 
ml. The space at the top, bottom, and 
sid es between the primary and secondary 
containers shall contain sufficient non-par­
ticulate absorbent material to absorb the 
entire content s of the p1imary contain­
er( s) in case of breakage or leakage. Each 
set of primary and secondary containers 
shall then be enclosed in an outer ship­
ping container constructed of corrugated 
fiberboard, cardboard, wood, or other ma­
terial of equivalent strength ( Figure 2-11 ). 

2. Request forms 
The form ( s) for reference bacteria ex­
amination should be enclosed between the 
secondary container and the outer ship­
ping container. 

3. Labels 
The label for etiologic agents/biomedical 
material must be shown ( red on \Vhite) 
on the outer shipping container ( Figur0 

2-12). 

Figure 2-11 Label for etiologic agents/biomedical 
mateiial 

00 34 18•4 !,0 A 

ETIOLOGIC AGENT 

B IOM EDI CAL 
MATERIAL 

IN CASE OF DAMAGE 
OR LEAKAGE 

NOTIFY DIRECTOR CDC 
ATLANTA. GA 

404 633 5313 

I 

• 



Figure 2-12 Shipping container for reference bacteria specimens 

The styrofoam tube mailers used by the State Hy­
gienic Laboratory are not to be considered a second­
ary container, and any shipper using these mailers for 
subcultures bears the responsibility of seeing that a 
proper secondary container is used and for ensuring 
that the contents are properly packaged and labeled 
to comply \vith the Code of Federal Regulations re­
lating to the transportation of etiologic agents. Scien­
tific Products and Cole-Pam1er have available com­
plete shipping containers including a metal or plastic 
container within an outer fiberboard container meet­
ing U.S. postal regulations. Also Shamrock, Inc., P.O. 
Box 143, Bellwood, Illinois 60104 has the proper label 
for putting on the outer mailing container designating 
it as biomedical material/ etiologic agents. 

Since laboratory findings are adversely affected by 
delay in transit on weekends and holidays, it is best 
that whenever possible the sender hold the specimens 
and maintain them until they can be shipped to arrive 
during laboratory hours on work days. Also to avoid 
delay, designate Reference Bacteriology Unit in the 
mailing address. 

REPORTING OF LABORATORY RESULTS 

Reports of subcultures will be accompanied by a 
profile of the organism's characteristics as determined 
by the State Hygienic Laboratory. This profile can be 
used by the referring laboratory as a quality control 

check on their procedures, reagents and media. If 
more than one organism is found, the organisn1 most 
closely resembling the suspected agent will be identi­
fied. Occasionally n1ore than one organism will be 
identified, such as in a mixture of two anaerobes, but • 
if the culture is heavily mixed, the laboratory will be 
phoned to see which organisn1 is to be identified if no 
specific agent or type of bacte1ia is specified. Also, oc­
casionally a preliminary report is made if significant 
information has been obtained but further tests are 
vet to be done or if the culture has to be forwarded to 
the Center for Disease Control, Atlanta, Georgia, for 
further study. Reports of antibiotic susceptibility tests 
are not made except on special request. 
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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 ,vhich caused the ill­
ness or death. Follow-up on the causative agent may 
lead to 1nore rigid control of the processed food or 
feed during its preparation and prior to human or ani-



rnal c.:onsurnption. Exa1nination for the follo,ving 
agents n1a~ be pcrfonncd by th(' State Hygienic Lab­
orator,: , 

Food Infection (bacterial) 
Shigella sp. 
Sal,nonella sp. 
Brucella sp. 
C lost rid it, n1 J>erf ring ens 
Cory11ebacteriun1 diphtheriae 
Bacillus cereus 
Streptococcus faecalis 
Streptococcus group A 
Mycobacteriurn tuberculosis 
Enteropathogenic E. coli 
Vihrio parahaernolyticus 

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
n1ens. 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 n1ade to obtain 

9 ...... 
unopened packages. 
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 
collection cannot be accepted for n1icrobiologi­
cal analysis by the La1boratory. 

.5. Sample identification should include the follo"·-
ing: 

a) 
b) 

Place and tin1e of collection. 
Method of collection if indicated. 

c) Reason for submission. 
d) Other pertinent information. 

6. The sample must be sealed in its container in 
such a manner that the container cannot bt• 
opened without breaking the seal. The name of 
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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 san1ple history and 
other pertinent information should accon1pan~ 
the san1ple. Include the follo,ving: 

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 tele­
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 n1ay 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 be taken to prevent recurrences. 
, It should be en1phasized that the Laboratory pro-

vides this service only on cluster specimens from bona 
fide outbreaks. Phage typing on single specimens are 
of no value to the physician or hospital and do not 
justify the time, competence and funds expended by 
the Laboratorv. , 

COLLECTION AND SHIPMENT OF SPECIMENS 

It is recommended that the hospital laboratory sub­
culture all coagulase positive staphylococci isolated 
and store them in the refiigerator ( or at room te1np­
erature ) for 4-6 \veeks. If no outbreaks have occurred, 
the subcultures n1ay be discarded. If, however, some­
thing suspicious does occur, then the appropriate sub­
cultures may be submitted to the Laboratory for 
phage typing. 



Spl'cinH_•ns for staphylococcal phage typing should 
be shipp(·cl in <\fl appropriate container ( see section 
on shipn1cnt of bacterial subcultures, pa_ge 14 ) ,vith 
the proper data sl ip con1pleted ( Figure 2-13). Only 
coagulase-positive- cultu res should hP subn1itted for 

REPORTING OF LABORATORY RESULTS 

1"he phai(C t,pe ,vill be reported on the appropriate 
data slip as illustrated belo,v ( Figure 2-13). The 
phage type in this particular instance was a 52/80/81 
at routine test dilution. 

STATE HYGIENIC LABORATORY Staphylococcus 
Bacteriophage 

Typing 
Tho Univ•r1ity of Iowa 

Madicol Laboratory Building Iowa City, Iowa 

....... p~~I -"" llAtK MlOIUM IQ" !...~ po~dl only 

Patient __ ',' .;J;;Ulhl.l -c/:..IJc..u __ Age _3 !, L. Sex _M__ 
Adi!re10, ___ ~,....,=~(_\~·0!=J~)~I,-/='----------· IOWA 

.............. 

--- - ------
AuY r, .J..•r-.> . 1ow,. 

ZIP COOR 5ocJu ·1 

PLBA.SB PRINT PLAINLY 

Known Alnlbio,!c s~n•!tlvl,:y Patten: 

~--------
Co,g,1,,. To• i:!O'!) I± 1)/ f 
Th-•------

Laboratory ll ■parl 

" @ "' " ® 0 )fol Stopl,y/0<0«100 """''' 

,. " ,c ;; " 0 ,n,« I ,,o ltut<· 

• ' "' " ;; 0 ,, . .. i,1,1,· 

~ " n ~· 0 :>:,.ntq,al,I, ,..,,1, phog,~ ,,,,-J A 
@ ,,,, ,.,,,~, .51l lSQ !I "' 84 as '" I 

® ,,, 0 HTIJ , JO' 

In« ll«.t..- !>&to 11.,,,_.d 

1~ I W. i ll,nala, j,., "'-D. ~- '"' 

Figure 2-13 Bacte1iophage typing report form 
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PARASITES AND OVA 0 

-- - --- - - - ·- --- - -------- ·-----· ··- -----

INTRODUCTION 

. A.ccuratc: clinical diagnosis of intestinal parasite in­
fections is difficult, and laboratory confirn1ation is us­
ually nec:essar~·. Dc1nonstration of the diagnostic stage 
or stages by direct exan1ination of specin1ens is the 
1no~t ~cliabl~ ,nethod of establishing a diagnosis for th<:> 
1na1or1ty of parasitic infections, although indirect 
( serologic) 1nethods are available in a few cases such 
as trichinosis, echinococcosis, chronic schistoson1iasis. 
or extraintcstinal an1ebiasis, ,vhere the organism is not 
readily den1onstrated. 

This unit is concerned ,vith the direct laboratory 
procedures used in recover,· and identification of i~­
testinal and blood parasites·. Competent direct exan1i­
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 rnicro­
scope and ,'3 ) satisfactory specimens for exan1ination. 
It is understood that any laboratory procedure en1-
ploycd for the direct den1onstration of parasites is only 
:l.s reliable as the 1nicroscopist \vho examines the spc~-
1men. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The importance of properly collected specimens fur 
diagnosis cannot be overemphasized. Inadequate, old 
or improperly preserved sa1nples are usually of little 
or no value in establishing a diagnosis and rnay lead 
to erroneous conclusions. Feces is the most con1mon 
type of material submitted for parasitologic examina­
tion, but other body exudates, such as sputum and 
urine, rnay 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 fron1 
the soil cause confusion in diagnosis. Feces obtained 
from toilet bowls are unsatisfactory 1because there is 

0 Most of the instructions provided in th.is section have been 
taken from various manuals published by the Center £01· 
Disease Control, DHEW, Atlanta. 
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danger of contan1ination by organisrns, ,1.nd ,vater ,viii 
destroy trophozoites. 

Specin1ens should not be allo\vccl to freeze since 
freezing and thawing n1ay destroy protozoan cysts 
and trophozoites. Since protozoan trophozoitcs 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 san1plc 
is essential. 

For preservation of eggs, larvae and cysts, five to 
10 percent formalin is satisfactory. About three vol­
un1es of formalin to one volume of feces should be 
used and the specimen thoroughly n1ixed to insure 
con1plete preservation. Polyvinyl alcohol ( PV A) is 
used to preserve intestinal protozoa. After a specin1en 
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 laiboratory ( Figure 3-1). 

Observe the following directions: 

a. The first stool should be obtained u;ithout 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. 

Portions of each stool ( a and b) are to be exam­
ined by both the forn1alin 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 
formalin solution, scn.•,v cap on tight}~- and 1nix thor­
oughly. 

The vial labeled PV A ( polyvinyl alcohol) is de­
signed to preserve the motile forms of amoebae, ciliates 
and flagellates which norrnally disintegrate shortly af­
ter leaving the body. \Vhen the stool is diarrheal, add 



Styrofoam Shipping Container 
With Sample Collectors 

, 

Return 

Mailing 

-... PVA -""' 
Formalin 

Fixing Solutions 

h 

- • • . ' • - .. ... 

Address ed 

Box 

• 

.._._ 0 · 0 

P and O Data Form 

Figure 3-1 Parasites and ova specimen collection kit 
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equal parts of stool and PY A, scre,v cap on tight!~ 
and 1nh: thoroughly. If the stool is fonn('d or n1ushy. 
add on<: part stool to th rec parts P\' A and n1ix thor­
oughl~. Stool nn,st he free of urine. 

It is i1nperativc that the stool ,vht.•n passcd b(' i111 -
1nediately placed in the solutions in the ratios rnen­
tioncd abo,·c. F ,l.ilure to adhere to th('se directions 
n1av lead to unsatisfactorv end results. . , 

The adn1inistration of antibiotics or other antipara-
sitic drugs seriously interferes with the demonstration 
of a1noeb ae, ciliates, flagel1ates and other pa rasitic 
forn1s. 

Use one applicator for adding stool to for1nalin and 
one for PV A. Be sure there is no cross mi1..t ure. Mix 
each thoroughly. 

Containers are distributed for imn1ediate use onlv 
due to the perishable nature of PV A. Pack the tw~ 
vials in the styrofoan1 shipping container, enclose the 
data forn1 ,vith the requested infor1nation and send to 
the Sta te Hygienic Laboratory in the pre-addressed 
chipboard 1nailing box. 

Adult worms or proglottids of tape,vorms 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 p ercent formalin. 

Collection of Multiple Specimens With and 
Without Catharsis 

Because of the intern1ittent passing of certain para­
sites from the host and the limitations of diagnostic 
techniques available, the possibility of finding organ­
isn1s is increased by the examination of multiple speci­
mens. In general, nematode sp ecies such as Ascaris, 
hookworn1 and Trichuris shed eggs 1nore or less con­
stantly and may be detected daily in feces. However, 
other parasite sp ecies, especially the protozoa, are 
p assed 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 ait intervals 
also. From these observations, it would appear prefer­
able to distribute the collection of specimens over sev­
eral days, or p erhaps a few weeks, rather than to ob­
tain them on successive days. 

Collection of Specimens Other than Feces 

Certain of the intestinal parasites pass diagnostic 
st ages in 1natcrial other than feces. Sputum specimens 
should b e collected in susp ected cases of paragoni-
1niasis. Paragonimus eggs arf> com1nonly found in spu­
tun1. In about 40 percent of the cases they may be 
present in the stools, and, for this reason, fecal speci-
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1nens as ,vell as sputu1n spc·cirn<'ns should be exa1n­
ined. Pulmonary amebiasis and echinoc:occosLs may 
a lso be detected by exa,nination of sputun1 speci1nens. 
In cases of a,nebiasis, sputu1n should bc cxa1nincd 
inuncdiately for trophozoites or else preserved in 
PV A-fixative for subsequent staining. Sputum for di­
agnosis of paragonin1iasis or echinococcosis 1nay be 
preserved in 10 p ercent forn1alin if delayed (•xan1ina­
tion is necessar\'. , 

Urine sp ecin1ens are utilized in the diagnosis of 
Trichomonas vagi11alis and Schistosoma haematobium 
infections. Recently, it has been shown that the opti­
mum urine specimen for revealing eggs of S. haema­
tobium is the one passed about, or shortly after, noon. 
The sp ecimen for S. haematobium can be preserved 
in five or 10 p ercent fonnalin. 

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

Anal swabs are the usual 1neans of detecting En­
terobius vermicularis infections since the female worn1 
ordinarily d eposits the eggs in the p erianal region 
rather than within the intestinal tract. Tvvo types of 
preparations are commonly in use: the cellulose tape 
slide preparation and the vaseline-paraffin swab. Be­
cause of the p eculiar 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 1norn­
ing b efore defecation or bathing. Since migration of 
the fen1ales may not occur every day, a single exam­
ination will miss a significant percentage of the pin­
\VOrm infections and repeated collections should be 
made. 

A cellulose tape slide kit is available fron1 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 
clown, a tongue depressor, illustrated instructions, the 
appropriate data slip, a heavy cardboard mailer and 
an envelope. To collect the specimen, hold the slide 
against the tongue depressor one inch from the end 
and lift the long portion of the tape from the slide. 
Loop the tape over the end of the d epressor to ex­
pose gummed surface. Hold the tape and slide agains t 
the tongue d epressor. Press gummed surfaces against 
several areas of the perianal region. lleplacc tape onto 
the slide and smooth with cotton or gauze. 

In infections "vith Strongyloides stercoralis and Gi­
ardia lamblia, duodenal drainage often reveals orga11-
isn1s when the stool specimens arc negative and should 
be collected in suspected cases ,vhen diagnosis cannot 
be established b) f0cal exan1 inations. The specinH·n 
should be placed in five or 10 percent forn1alin for 
preservation. 
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Collecting and Handling Blood Specimens for 
Parasitic Serologic Tests 

Hen10J v-;ccl, ch, lous or bactcrialh contan1inated , . . 
specin-H·ns cannot be sati-;factorih cxa,nined; for this , 

reason the tollo\\1 ing precautions should be exercised 
in securing and shipping specinH.·ns: 

l. At least fi,·e n1l of perfectly clear serun1 c;houlcl 
be sub,nitted. This ,vill r{'quirc that about 10 
1111 of ,vhol<> blood b(' dra,vn. ( Scrun1 speci-
1nens arc preferred. \Vhen this is i1npossible. 
suitable precautions against hen1olysis and bac­
terial conta1nination of ,vhole blood specin1ens 
should be taken. \Vhole blood should be ship­
ped so as not to arrive on a weekend.) 

2. Blood should be dra\.vn before breakfast or at 
least three hours after the last n1eal in order 
to avoid chylous specin1cns. 

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

4. All apparatus for collecting specimens should 
be \.vashcd 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 t,vo hours), then placed in 
the refrigerator to retract the clot. Serum 
should be drawn off the clot with a sterile 
pipette and rendered pevfectly free of red cells 
by centrifugation in a sterile dry tube. 

7. 0.02 ml of one percent aqueous solution of 
borated n1erthiolate per ml of serum may be 
added to prevent bac terial growth. Indicate on 
the tube label if n1erthiolate has been added. 
( 1 gm powdered Merthiolate Lilly, 1.4 gn1 
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 
be carefully ,vrapped to prevent breakage. 

10. A copr of the covering letter or repo1t fonn 
should ah,vays be enclosed with each seru111 
specilnen. When possible, a brief statement of 
the patient's illness should be included. 

REPORTING OF LABORATORY RESULTS 

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

BLOOD PARASITES 

INTRODUCTION 

Many of the organis1ns included in the categcn·) of 
"blood parasites" commonly i_nhabit tissue-; other than 
blood. Even those parasites which are pr<.·~cnt in the 
blood may be demonstrable onl)· in certain phases of 
their deve1opn1ent or at certain stages of the disease 

• 



produced. For th<•sc reasons, the techniques used to 
dc1nonstrate this group of blood parasites are varied 
and in nuln~· cases 1nust be adapted to the specifi c 
parasite concerned. 

Direct procedures \vhich actually reveal the parasi t<' 
arc n1orc ,vide}y us<'d than the indirect or in1n1unodi-, 

agnostic procedures for ,nost of the blood parasites. 
In certain cases, ho,vev<'r, an inununodiagnostic pro­
cedure is the n1ost practical and reliable 1nethocl. 

It is necessary for the technologist or diagnostician 
to be fa1niliar ,vith the biology and life cycle of the 
organi,sn1s, their location in the host and the type of 
specin1cn to be collected as ,vell as the techniques of 
handling and exa1nination of the material. 

COLLECTION AND SHIPMENT OF SPECitvIENS 

Direct 1netho<ls of diagnosis depend on den1onstra­
tion of the parasite or its diagnostic stage in son1c type 
of body n1aterial. Therefore, the collection and han­
dling of the proper types of specin1ens for identification 
of blood parasites is of primary importance since in­
adequate or poor san1ples may lead to erroneous con­
clusions. Not all of the organisn1s grouped in the cate­
gory of blood parasites are diagnosed fro1n blood spec­
ilnens, 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 \.Vithin the body. Two types of blood 
san1ples are collected for diagnosis of those parasi tes 
\.Vhose diagnostic stages are found in peripheral blood : 
dried blood films for staining and whole blood sam­
ples. This applies primarily to diagnosis of malaria, 
trypanoso1niasis and filariasis, with the exception of 
onchocerciasis. 

Blood Films 

Stained blood filn1s are the n1ost com1no11 prepara­
tions used for diagnosis and usually are prepared fron1 
either finger pricks or ear puncture, although blood 
obtained by venipunoture is satisfactory if the smear 
is n1ade immediately after collection. It should be 
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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 filn1s" 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 filn1 
is preferred since it permits a fairly rapid examination 
of a large amount of blood and often reveals light in­
fections missed 1by the thin film method. Ho"vever, 

parasite 111orphology n1cl~ be n1orc.' distinct and typical 
in thin fihns. For this reason, a thick and thin filn1 
co1nbination on the sa1ne slide is the reco1nmcnded 
preparation. 

The area to be pricked should be thoroughly cleaned 
,vith gauze soaked in 70 percent alcohol. Cotton pads 
should not be used since they often leave fibers ,vhich , 

are confusing in a stained filn1. Alcohol \Vi ll "fix" the 
blood and interfere \vith dehen1oglobination of thick 
fihns, '>0 the clC'ancd area should be ,1/iped dry or al­
lo\\·ed 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 filn1s. A 
rather large, single drop or several sn1aller drops will 
be necessary for a good thick fihn. Disposable blood 
lancets have been recon1mended 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 t,vo con1bina­
tion slides. 

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

The thin blood filn1 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 filn1 
should be of a single red cell layer around the edges 
and at the terminal end. If the preparation is thicker 
than this, parasite and cellular n1orphology may •be ob~ 
scured. Ideallv, the thin filn1 s·hould cover about two-
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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 sn1all ne\.\rsprint (;an just be read 
through the center ·portion \vhen the blood is wet. The 
drop of blood used is about twice or perhaps three 
times the size of the drop used for thin films. The­
thick smear should contain from 10 to 20 times as 
1nuch ·blood as the thin film. An average of 10 leuco­
cytes per oil in1mersion field has •been suggested as an 
ideal density. A well-prepared thick film should ·be 
several erythrocyte layers thick in the center and 
somewhat thinner, preferably a single layer, around 
the outer edges. The thick filn1 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 tou·ch the skin, and rotate the slide 
while in contact with the blood to form a fil1n of the 
appropriate size and density; 2) several drops n1ay ·be 
placed closely t ogether on the slide and "puddled" 
\.vith the corner of a slide, an applicator stick, tooth­
pick or needle to forn1 the thick f ihn. S01netin1es there 
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i-; distortion of th<' \\'hite blood et•II, and parasites in 
such "'pudcll l'd " Hl111-; and thC' fir-.t or .. touch" 111C'tho<l 
of preparat ion j.., prefl'rrecl. 

The blood filins should be a llo,,·<·d to air dr, in a 
hori.!ontal position or on a flat surfac<' to insure an 
<·,·en distribution of blood. If tilted, the blood \\'ill col­
lect along one edge and subsequent!) peel or fl ak<' off. 
A fan ,na) b<' us<'<l to hasten drying, but c·xccssh·<· 
hc•at should be a,·oided sine<' the blood ,vill be hcat­
fi~ccl ,vhich "·ill interfere \\'ith the staining process. 
The slides should be protected fron1 dust, debris and 
insects, particular!) flies and cockroaches, ,vhile dry­
ing. This can be acco1nplished by covering thcn1 ,vith 
a p etri dish , or placing the1n upside d o,vn in a slide 
box, taking care t o keep the box vertical so the fihns 
,vill dr)' evenly. Thick filn1s dried in this upside-do,vn 
position will generally have the thicker center and 
thinner edges desirable in a good prep aration . 

Thin filn1s ,vill cir~· quickly, but thick films requir(' 
eight to 12 hours or overnight to dry thoroughly. Thick 
sn1ears stained before this tin1e 111ay not adhere to th<· 
slide or n1a) exhibit a n1esh1ike, fibrinous ·background 
and lack the sharpness and clarity of a ,vell dried fil1n . 

Blood filn1s should be labeled complet ely and dis­
tinctly as \vith other t ypes of specin1ens. If a thin 
filn1 is present, the identify ing inforn1ation can b<· 
,vritten in the thicker portion of the thin s111ear ,vith an 
ordinary lead p encil. If only a thick filn1 is present, 
the information should be written on the end of the 
slide with a glass marking p encil or a tape or paper 
label can be used. No \vriting should be d one in th<.' 
thick film as the entire area should be left free for 
examination. 

Time of Collection 

The hour or time of day n1ay be in1portant in eol1ec:­
tion of specimens for examination for blood parasites. 
especia lly in n1alaria or certain filaria infections. It is 
suggested that the optimum tin1e for taking blood 
sm ears for diagnosis of malaria is about n1id,vay bc.·­
tween the chills when the developing parasites ,.vi1l bl' 
,nore easilv identified. 

Collection of Body Fluids, Aspirates and Biopsies 

In visceral leishmaniasis ( Leishmania donovani in-
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t<'ctionc;), th<' 1nost c:0111111011 1ncthod of de1nonstration 
of the organis1n is in honC' n1arro,v obtained by punc­
tur<· of the -.tcrn11 n1 or iliac ercst. Occasionally, biops~ 
of liver, spleen or l!n1ph nocl<'s 1nay be c1nployed. 

In son1c cas('S of onchoc<'rc:iasis, tissue biopsies fron1 
shouldPrs, checks, cah ·es, thighs, e tc., as ,velJ as th<' 
eves, nu1, reveal n1ic:rofi lariac vvhen exa1nination of . . 
skin fro111 noduk•s is negative. Titne of collection in 
these i nstanc:"s is not <'Specially critical. 

Shipping of Specimens 

Blood or tissue in1pression sn1ears should be thor­
oughly dried b e-fore being packed for shipping. Dried 
films may be placed in slide boxes or \Vrapped in sn1al1 
packages. If s lide boxes are used, tissue should be 
p laced bet\veen and over the slides to prevent their 
being jarred or broken. Toilet tissue 1nakes a satisfac­
tory and convenient packing n1a terial for this purpose. 
Cardboard slide holders for one or t,vo slides may be 
used. 

v\1hole blood speci1nens or tissues should ·be put in 
tubes or vials fitted \vith screw-caps or tight-fitting 
cork stoppers, and wrapped in several layers of pack­
ing n1ate1ial. Identifying inforn1ation should b e in­
cluded. 

Storage of Specimens 

B]ood specimens obtained for d emonstration of 
parasites, ,vhether dried f iln1s or whole blood, should 
be examined as soon as possible after collection. Blood 
fihns lose their affinity for stain within a fe\v d ays and 
should be stained \vithin two to three days after col­
lection. Thick films, e~pecially, may become partially 
fixed by age or heat, and ,vi ll not d ehernoglobinize 
p roperly. 

REPORTING OF LABORATORY RESULTS 

The blood sn1cars for n1alaria arc reported on the, 
slide examination data slips as sho\vn in Figure 3-4. 
Th(' 1nalaria Indirect Fluorescent Antibody examina­
tions and other blood parasite results are reported on 
n1iscC'llaneous examination slips as shov✓n in Figure 
3-5. 
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Figure 3-4 Positive slide report for n1alaria 
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The State I-I> gicni<: Laboratory provides diagnostic: 
and refc•renc:e scr\·ic:cs as \,·ell as drug susceptibility 
tests for specilncns subn1ittcd for 111yc:obac:teria exa111-
ination. Ph>·s icians having questions regarding the 
clinical 1nanagen1ent of patients v1ith 1nvcobacteriosis 
are urged to consult Dr. John E. Kasik, Oakdale H os­
pital, 319 1353-3526. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Spcciincns for n1ycobacteria examination can be 
grouped into t\,vo categories: primary cultures and 
subcultures. Two ffHtiling kits for specin1ens are avail­
able free upon request. Please use the proper kit when 
subn1itting specin1cns to the State Hygienic Labora­
tory. 

1. TB examination kit contains: a. "sputum" bot­
tle with no preservative, b . "whirl-pak" 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 ,vith 10 ml trisodium phosphate­
zephiran solution, b. "whirl-pak" bag, c. TB 
d ata 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 subcultures please re­
fer to shipping instructions as outlined in the 
section on Reference Bacteriolog} 

Species of the genus M ycobacterium can be isolated 
from any anatomical site on the human body as well , 
as from the environment. Experience has sho,vn spu-
tum, ncbulized sputum, bronchial washings, pleural 
fluid, gastric washings, urine, cerebral spinal fluid, 
lung tissues and lymph nodes to be the best types of 
sp ecimens 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. 

MYCOBACTERIA EXAMINATION 

~------------- - ---- ------
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Figure 4-3 
Completed TB data slip 

Sputum 

1. A series of three to five early-n1orning, expec:­
torated sputun1 specimens should be taken on<.> 
per day. These should not be sinus excretions or 
saliva. 

2. Five to 10 1nl of speci,nen u.:ill be enough for a 
proper examination. There is no advantage in 
colJecting a larger volu1ne. 

3. No preservative should be added. 
4. All specin1ens should be refrigerated until the: 

are mailed. Specimens pooled over a 24-, 4'>­
and 72-hour period are unsatisfactory due to th<.· 
relatively high amount of conta1nination present 
,vhen compared \vith a single, early-morning ex­
pectorate. 
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Nebulizcd Sputu1n 

1. Follo,,· procedure for -;ub1nis~ion of sputu111 
!)p cci1ncn..,. 

2. ll<' ",\I J"<' to Llhel n<'bulizecl sputu n1 specinH.'ns 1n 
th<· follo,Ying 1nnnncr. 
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Figure 4-4 Identification of nebulized sputun1 

Gastric Washings or Lavage 

1. 

2. 

4. 

5. 

Subn1it a series of two to four specin1ens col­
lected daily. These must be taken on a fasting 
ston1ach. 
Add no 1nore than 10 ml of specimen to a TB 
gastric outfit. If more than 10 1nl is collected. 
use 1nultiple kits, though there is no advantagP 
to submitting 1nore than three specimens. 
The "'ashings or lavage should be put in the 
preservative (digesting) solution as soon as the 
sp ecin1en is collected. 
The unused specimen kits and those being held 
prior to mailing must ·be kept at room te1npera­
ture. Gastric specimens not sub1nitted in the 
proper manner ,vill not be accepted. 
Because Mycobacterium sp. "tap water" can b<-' 
isolated in tap water, we recomn1end that sterile 
distilled \vater be used in the lavage. 
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Urine 

1. Collect a scrie-; of t,,·o to four singll' . 1nid­

... trca11) spcciin en~ ,·oided early in th<' 1norning. 
9. --:-..10 111orc than 10 111[ of speci111c11 sl1ould /Jc 

added to the TB gastric outfit. 
:3. Follo"· the procedure for ga,tric spcci1nens. 
4. Urine speciinens pooled o,·er 2-1-. 48- and 72-

hour periods are unsatisfactory. 

Pleural Fluid 

1. Sub1nit ,lt least four 1111 of spccin1en. 
2. This specirnen should be collected and n1ailed 

in a sterile bottle ,vith no preservative added. 
3. It should be refrigerated U11til n1ailed to the 

State H )'gienic Laboratory. 
N"OTE : If less than four ml of specin1en is received, a 

microscopic examination ,vill not be perfo1med. 

Cerebral Spinal Fluid ( CSF) 

l. The specimen should be sub1nitted 1n a sterile 
bottle "vith no preservative added. 

2. If possible, CSF should be centrifuged for 15 
1ninutes at 3,000 rp111. 

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-} ensen medium. 
NOTE: If Jess than four ml of specimen is submitted, a 

microscopic examination wi11 not be performed. 

Lung Lesions or Lymph Node Tissues 
~1ail these sp ecimens in the sterile bottle with· 
chloran1phenicol added. Chlora1nphenicol pow­
der is available fron1 the State Hygienic Lab­
oratorv. , 

Preparation of Stock Solution 
Suspend 20 1ng chloram1Jhenicol in 10 1111 of 

95 p ercent alcohol. Add 90 1111 of distilled water. 
If necessary, heat gently to con1plete solution. 
This is a stable solution. 
Use 

Add 1.0 1nl of the stock solution to each sterile 
"sputu1n" bottle. This a1nount is a1nplc for inhi­
bition of contan1inant in one to 10 ml of speci­
n1en. If the solution dries in the bottle before 
use, its effectiveness is unin1paired. The con­
centration desired is approximately 0.2 n1g of 
ch1ora1nphenicol per 1nl. 

REPORTING OF LABORATORY RESULTS 

An acid-fast culture and, if possible, an acid-fast 
stain arc p erformed on all spcci1ncns sub1nittcd. The 
n1icroscopic exan1ination can often aid the physician 
in the diagnosis of tuberculosis. If acid-fast bacilli arc 



11ol found 011 a !'.t11car, it does not ntll' oul the· possi­
bility of tnhcrc11losis, a, this is found frequt'ntly. ()n 

lhl' othc·r hand. a patient can have acid-fast ba('illi in 
his or her spulnn1 and not have' tubc>rcnlosis, hut in­
stead havC' saprophyti<' ,,tyco/Jacteria sp. Th<' n1icro­
scopi(' (',a111ination is rc·ported ,vithin several clays af­
ter thC' spc·('itnc•n is rc·c:eived. 

Negative cultures ar<' reported after an eight-\veek 
incubation period. 

Posith c· cultures for ill'id-fast bacilli are reported 
as soon as sufficient gro,vth appears. These ('an be 
eithc•r saprophytic or pathogenic. 

Prcsun1ptive identification is based on the growth 
011 J)11bos-\1icldl,,hrook 7Hl0 or 7Hll agar ( 10-21 
davs ). , 

Th<' final iclcntification is based 011 bioc:he111ical tests 
,vhic:h usuall) take four to six ,veeks to co1nplete after 
the prc!)11n1ptivl' identification is 1nade. 

Tahl<' 4-1 pres(~nts the groups of 1nycobacteria 
,vhich ha ,·c· hl'<'l\ shov.111 on a statistical basis to he 
c:linically "ahvays or son1Pti1ncs significant" or clin­
ically ''never or rarely significant.·• The implication is 
that sonH· spec:ies arc statistically more likely not to be 
related to disease. Not every acid-fast baci11us iso­
lated can be.· clearly defined as pathogen or sapro­
phyte. 

·rablc 4-1 Potential clinical significance of various 
1nvcobacte1ia 

yon Run 
(;ro "" --

I. 

T I. 

II I. 

I\ t 

. 

, 

-----
Altvays or son1 r>ffrn°s 

significant 
-- -

!11.. tuberculosl'i 
!11. l1ovis 

/If. kansasii 
!11. nu, ri..nrtm * 

-
l-.1. scrofulaceun1** 

"- -
M. aviurn - M . intracellulare 
M. x ·,nopi 

-
M. fort11it11m 

- -·-·-- - -

Never or rarely 
significant 

"- - -
M. sp. tap water 
M. flavescen'i 

-
M. terra 0 co1npl"x 
M. gastri 
f..1. trivial<.· 

-
Runyon Group I\' 
not M. fort 11itu111 

-

0 At. mari11u1n is pathogenic when isolated from the skin. such 
as s,vin1ming pool grann)oma. 
0 0 Af . . ~crof11l<1ce11n1 is pathogenic whc•11 isolated fron1 lyniph 
nodes. 
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Figure 4-8 Report of positive TB culture 
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Drug Susceptibility Profile 

l'hc·sc tests arc perfonned only on lll)'Cobacteria 
nsuall\ associated ,vitb disease. This is indicated on , 

the final idt'ntification data slips. 
~1,·c:obacteria usuall\' not associated ,vith diseas<· , , 

arc gc-nerally resistant to th<' prin1ary TB dn1gs ( INH, 
PAS, Strepto1nycin and Ethan1butol). Drug suscepti­
bility profiles will be done on the saprophytic n1yco­
bactcria when a disease process is indicated. Thi~ 
should be requested by the physician. A11 drug tests 
are r<·ported as either susceptible ( S) or resistant ( R ) 
to a giv<'n concentration of a particular drug. These 
tPsts usuall; tak<• four to six ,vceks to con1plete. 

Sensitivity patterns to INH, PAS, Streptomycin, 

Etha1nbuto], Kanan1vcin, \'io1nvcin, Ethionamide Ca-. . ' 
prcon1ycin and Rifan1pin are pe1formed routinely. 

Pyrazinan1ide and Cyclose1ine sensitivity patterns 
are not perfon11ed routinely, du(" to the inherent insta­
bilit~ and special environmental ( and pH) require­
n1ents of these nvo co1npounds. 

Drug susceptibility patterns will be performed ac­
cording to the recommendations of the Center for Dis­
ease Control and the American Thoracic Society. 
~hesc recomn1ended concentrations and interpret;­
hons, based on the number of colonies growing in 
each concentration. are being utilized in order to at­
tain son1e degree of standardized anti-tubercle suscep­
tibi1ity testing. 

DRUG SUSCEPTIBILITY PROFILE 

Drug .J.Lg/ml S/R* Drug µg/ml S/R* 

INH 0.2 Kanamycin 5.0 

INH 1.0 Viomycin 5.0 

INH 5.0 Pyrazinamide 50.0 

PAS 2.0 Ethionami de 5.0 
. 

PAS 10.0 Cycloserine 20.0 

Streptomycin 2.0 Rifampin 1.0 

Streptomycin 10.0 Capreomycin 2.0 

Ethambutal 6.0 Capreomycin 10.0 

. 

*S = Susceptible *R - Resistant 

Figure 4-11 TB d1ug susceptibility profile • 
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INTRODUCTION 

The State Hygienic Laboratory provides a diagnos­
tic n1edic;a] n1yco]ogy laboratory as ,vc11 as a re.f('renc<' 

service. 
An1ong the fungi and actinon1ycetes there are 1norc 

than 20 spcc;ies ,vhic:h cause syste1nic: or fatal dis­
eases; 35 ,vhich cause less severe syste1nic disease or 
severe localized cutaneous, subcutaneous or ly1nphatic 
infections; and 45 \Vhich cause supe1ficial infections 
of the skin. Under certain conditions, saprophyti·c fun­
gi n1ay become pathogenic and invade human tissue. 
These conditions 1nay occur in patients 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 n1anner 
may be described as provisional pathogens. 

Saprophytic fungi pose a major problem in hospital 
laboratories. They are u·biquitous, ranging fron1 sin1-
ple air-borne contaminants to isolates from pathologi­
cal specin1ens. Often they are confused with patho­
genic fungi. Saprophytes possess two cotnmon charac­
teristics: 

1. They gro,v very ,veil at room ten1perature 
( 25°C) on 1nost 1nycological n1eclia 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 systen1ic, lymphatic and 
subcutaneous n1ycoses ar<.,, caused by fungi which are 
essentially free-living parasites in nature. These 1ny­
coses are not contagious, and infection in 1nan usually 
follows inhalation of these fungi fron1 decaying vege­
tation, hun1us, bird or anin1al excreta, soil, or soil en­
riched with ·bird excreta. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The processing of specimens for mycologic culture 
mandates maximal precautions on the part of the 
microbiologist to protect himself as well as specific 
competency requirements to grow and identify the 
pathogenic fungi. For these reasons, specimens for 
mycologic culture must be collected, handled and 
shipped by the prescribed procedures detailed in the 
following pages. Anyone having questions about what 
to collect or how to handle the specimen shipment, 

MYCOLOGY 
-- ---· ·--- . - -

etc., shouJd contact the A1ycology Division prior to 
subniission of speci1nens. 

M ycologic specimens will be processed by one of 
three procedural 1nethods: 

1. Nocardia specific syste1n, 
2. Histoplasma specific system, 
3. Routine mycologic systen1 ( any specimen not spe­

cifically requesting histoplasma or nocardia cul­
ture). 

Specimens for Histoplasma capsulatum culture will 
be rejected unless one of the following procedures is 

e1nployed: 
1. Freeze the specimen ( dry ice or - 20°C freezer) 

immediately upon collection and mail or ship it 
to the laboratory in a frozen condition; 

2. Perform initial culture procedures in the hos­
pital laboratory and submit subcultures for fur­

ther study; 
3. Inoculate animals with the specimen mate1ial and 

ship or transport the animals for further study. 
Any specimen for Histoplasma capsulatum culture 

that has not been collected and transported as listed 
above will be considered a routine mycology specimen 
and treated accordingly. If doubt arose as to the cul­
ture system desired, the physician would be notified 
immediatelv. , 

Special Procedures 

Small-volume specimens collected aseptically ( CSF, 
pleural fluids, etc. ) should be processed locally in the 
hospital laboratory and subcultures submitted for fur­
ther examination. If body fluids are collected in large 
volumes ( greater than 5 ml) these can be frozen im­
mediately and shipped frozen to the laboratory for 
further examination. Call the Mycology Laboratory-
353-5278-if any questions exist over proper handling 
of body fluids for m,ycologic examination. 

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 ( Figur<' 5-1) con­
tains: 
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a. "sputum" bottle with no preservative 
b. "whirl-pak" bag 
c. rnycology data form 
d. cotton 
c. styrofoarn shipping container 
f. return-addressed n1ailing ho'< 



[ 
I 

Styrofoam Shipping 
Container 

-

Sputum Bottle With 
No Preservative 

, ... 

-·------------- cs_;-.. 
-----· -.......... 

LO I ...... 

O•• ... _ .. 

, .......... ~ 
.. ' ......... ,, • ,. 0. 

pt .. •w• 

-
• 

-

FRAGILE 

Return Addressed 
Mailing Box 

11 Wh' II 1rl-Pak Bog 

• 

Figure 5-l \ t"colo~ spc-c.:in1en collection ki t 
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For -.;ub1nission of a n1ycology subculture, pleas<" 
refer lo the shipping instru<:tions as outlined in thl' 

section on ~tis<:ellancous l~actc.•riology. 
The follo,ving infonnation ( Figurt' 5-2) is required 

on all specinH·ns sub111itted for 111~1(•ological .exa1nina-

tion: 
l. 

9 -· 
;3. 

--1. 
5. 

Patient's na1ne, .1ge, sex, address, occupation ( if 
kno,vn ). 
Source of spt·cin1en alld site of infectiou. 
Clinical diagnosis and/or brief clinical historv 
of this particular infection. 
Physician's or laboratory's nan1c and address. 
If a subculture is subn1itted, please include copy 
of laboratory ,vork pt>rfor1ned. 

Pathogenic fungi can be isolated fron1 any hu1nan 
anaton1ical site as "vell as fro1n the environment. All 
spcci111ens n1ust be collected aseptically. Skin, nail and 
hair spccin1ens should bP placed in a sputum hottl<' 
,vith no preservative added, and mailed. Other speci-
1nens, especially sputum, urine and exudates fron1 le­
sions are of little value after shipn1ent by mail, as 
saprophytic fungi and bacteria multiply faster than 
the pathogenic fungi, making it difficult to isolate the 
etiological agent. In these cases the specimens should 
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Figure 5-2 
Con1pleted mycology data form 
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be placed on culture 1ncdia before they arc 1nailecl 
( T,1.blc' 5-1). 

The selection of Lhc proper n1aterial is vcr) i1npor­
tant since it is difficult to kno,.v prior to n1icroscopic 
exan1ination of 1naterials ,vhethcr the fungus is in the 
san1plc sclectc'd. Sufficient 1natC'rial is nccc>ss,u·,· for , 

both direct exan1ination and culture. If the n1icroscop-
ie cxan1ination is negative, this does not rule out the 
possibility that th<' fungus rnay have been 1nissC'd in 
sampling. 

Laboratories using Sabouraud's (dextrose) agar 
with the antibiotics chloran1phenicol ( chloromycetin) 
and cyc]ohexin1icle ( actidione) added ( con1mercia1ly 
available as "l\1 ycohiotie" or "~1) coscl" agar) for a pri-
1nary isolation 1TH.'diu1n n1ust also use Sabouraud's 
(dextrose) agar 'Nithout antibiotics in parallel. Cyclo­
heximide reduces the rate of growth of many sapro­
phytic fungi, but inhibits the growth of Cryptococcus 
neofornuins, son1c Candida sp., Allescheria boydii, as 
,.v<>ll as the yeast phase of son1c systen1ic fungi. Chlor­
amphenicol, on the other hand, inhi·bits the gro,vth of 
N ocardia sp. and other actinon1ycetes. 

When working with fungi, one must be constantly 
concerned with safety. All mycology cultures should 
be assumed to be pathogenic until proven otherwise. 
All subcultures submitted shoulcl be 011, tubed media 
because of the extreme hazards of working tvith sys­
temic fungi, as well as the fact that media in petri 
dishes dry out rapidly. 

Fron1 our experience, the bC:'st types of spccin1\·ns. 
for n1ycological exa1nination arc: skin scrapings, nails, 
hair, scraping fro1n ulcers , pus or exudates, spinal and 
oth<'r body fluids, urine, sputum, blood, bone n1a1To,v, 
stools, bronchial ,vashings, biopsies and soil sa,nplcs. 

The antibiotics that are in Sabouraud's dc•xtrosc 
agar are cyc:Ioheximidc ( actidione), 10 cc of a on<' 
percent solution per liter of n1edia, and chloran1pheni­
col ( chlorornycetin) , one gm per liter of media. 

Skin Scrapings 

l. Wash the affected area or lesion with a non­
n1edicated soap and rinse thoroughly ,vith ster­
ile distilled ~,ater. 

C) .... 

4. 

Nails 

Rinse thc skin ,vith 70 pcrl'ent alcohol to con1-
pletely ren1ovc dirt and an~ 1nedication. 
Scrape ,vith a sterile scalpel, preferably fron1 
the active border areas of tht' lesions. 
Place the scales in a sterile bottle ,vith no pre­
servative added and 1nail ,vith the data slip to 
the State Hygienic Laboratory. 

1. Rinse the affected nails ,vith 70 percent alcohol. 



I I 

2. Scrap<· or clip th<' nail, <'spc•cially near the bed 
of th<.' nail. 

:3. Plat·<· the nail in a sterile bottle.' ,vith no pre­
ser\'ativc> added. 

4. ~tail "'ith the· data slip to the State H1 gienic: 
Laborator\'. , 

Hair 

l. A \\'ood's light ( ultraviolet light rays of 3,660 
Angstron1 units) is useful in c:ollecting infected 
hairs in sc:nlp ring,vonn caused by 1'1. icrospor-
11111 audouinii and M. canis. Trichophyton sp. 
and 1'1. gypsum hair infections do not fluoresce. 

2. Rinse the infect<;>cl hairs ,vith 70 percent alcohol. 
:1 Pluc:k out th<.' basal portion of the hairs or hair 

stubs ,vith sterile t,vcczers. 
4. Plac:e the hair in a sterile bottle with no pre­

sc·rvative addccl and mail with the data slip to 
th<' Statc Hygienic Laboratory. 

Scraping From Ulcers 

1. Collc·ct speci1nens aseptically. 
2. If possible streak onto Sabouraud's dextrose 

agar ,vith and ,vi th out 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 

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

2. Mail the S\1/ab in a sterile bottle with no pre­
servative added and the data slip to the State 
llygicnic Laboratory. 

Spinal and Other Body Fluids 

1. If possible, the body fluid should be centri­
fuged for 15 minutes at 3,000 rpm ( except speci­
mens for histoplasmosis). 

2. Streak the sedin1ent directly onto two tubes of 
Sabouraud's dextrose agar ( one with and one 
,vithout 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. U sc for the specimen a series of two to four 
single midstrean1 specin1ens voided early in the 
1norning. 
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4. 

If possible, the urine should be centrifuged for 
15 1ninutes at 3,000 rpn1. 
These spec:iincns 1nust be streaked directly onto 
Sabouraud's dextrose agar without antibiotics to 
give a proper clinical picture. The cultures 
should b<' grown at 25°C. 
Urine spccin1cns pooled over 24-, 48- and 72-
hour periods arc unsatisfactory. 
Mail the subculturt' and data slip to the State 
H~'gienic I,aboratory. 

Sputum 

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

2. Five to 10 1111 of speci1nen are needed for proper 
exan1ination. There is no advantage in collecting 
a larger volun1c. 

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 1ng chloran1phenicol in 10 1nl 95 
percent alcohol. Add 90 ml of disti1Ied water. If 
nE>cessary, heat gently to complete solution. This 
is a stable solution. 

(Tse 

Add 1.0 1111 of thC' stock solution to each steril<' 
"sputun1" bottle. 111is amount is ample for inhi­
bition of contaminant in one to 10 nil of speci-
1nen. If the solution dries in the bottle before 
usc, its effectiveness is unin1paired. The concC'n­
tration desir('d is approximately 0.2 mg of chlor­
an1phenicol per nil. 

4. These speci1nens n1ust be refrigerated until they 
arc 1nailed. Sputun1 specimens pooled over 24-, 
48- and 72-hour intervals arc unsatisfacton1 due , 

to the high amount of contamination eornparc>cl 
,vith a single, early-n1oming expectorate. 

5. Sputum specimens for isolation of l-listoplasma 
capsulatum are not satisfactory as the fungus 
dies rapidly in the mail ( freeze upon collection 
and ship frozen). 

6. Place specimen in the stc>rile container pro\'ided 
in the outfit and 1nail with the data slip to th<' 
State Hygienic Laborator~·-

Nebulized Sputu1n or Bronchial Washings 

l. Follow proeedure for sub1nitting sputun1 speci­
n1ens. 



2. Be sure to label nebulizcd sputu1n specin1cns as 

shc)\vn in Figure 5-3. 

Blood 

Blood sp('ci1nens for 1nycological examination are 
sub grouped into t,,·o types: serun1 for co1nplen1ent fix­
ation, and blood clots for culture. The State H ygienic 
Laboratory upon request ,vill exa1nine scru1n sub1nit­
ted fron1 cases of suspected blasto1nycosis, coccidioido-
1nycosis and histoplas1nosis. All blood specin1ens re­
l'<:>ived for fungal exarninations arc> routinely tested by 
th<' co1nplcn1l'nt fixation test for the presence of anti­
body against a battery of these three n1ycotic diseases. 
The acute phase or first blood specin1en should be 
coll<.,'<.:tcd as early as possible in the course of illness 
and sent to th(' laboratorv. A convalescent or second ., 
blood spccin1cn should be collected two to three ,veeks 
after the dat(' of the first specimen and shipped with­
out dPlay. Use the color-coded n1ailers for fungal ser­
ology as shown in Figure 5-4. 

Con1plete one data slip on each speci1nen with par­
ticular e1nphasis on information concerning skin test­
ing, antigen used and the reaction observed. Fun­
gal exan1inations may need to be continued for a 
long period of tin1c to detect change in antibody 
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---- ------------ --------
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Figure 5-3 
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I W. J. ~usler, Jr .. Ph .D. 
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Identification of nebulized mycology 
sputum specimen 
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Jevt·ls. 'fhc effect of antibody levels as a result of skin 
testing should b(' carefully considered prior to re­
questing serological studies. For detailed procedure on 
subn1itting scrun1 spccin1cns for cornplen1cnt fixation 
(CF) tests , rc.·fer to the section of this manual en­
titl('d "Laboratory Diagnostic Services for Viral Exan1-
ination." 

The blood spc-ci1nc.·11 for culture should be centri­
fuged at 3,000 rp1n for 15 minutes if possible. Othcr­
,visc, five to si, 1nl of ,vhole blood should be submit­
ted for n1ycologicnl <',a1nination. The clot should be 
digested "vith Sputolysin an<l streaked dir<'ctly onto 
Sabouraud's dextrose agar \Vith and ,vithout anti·bi­
otics gro,vn at 2,5°C, and an enriched mediu1n with 
blood gro,vn at 37°C, or the clot should be mailed in 
a sterile container ,vith no preservative added. ~1ai] 
specin1cn and data slip to the State Hygienic Labora­

tory. 

Bone Marrow 

Place the speci1ncn in a sterile bottle with no, prc­
servati\'e added and n1ail ,vi.th the data slip to the 
State Hygienic Laboratory. 

Stool 

1. Use series of two to four speciinens voided 

early in the morning. 
2. These specin1ens must be inoculated directly 

onto Sabouraud's dextrose agar with and with­
out antibiotics. These cultures should be grown . 

at 25°C. 

Biopsies 
Mail the specimen in a sterile bottle ,vith chloran1-

phenicol added as a preservative. Follo"' directions 

listed under sputun1. 

Soil Samples 

Fron1 tilne to tin1e, the State Health Dcpartn1ent 
and the State Hygienic Laboratory are asked to iso­
late and identify JI istoplasma capsulatum fron1 soil 
samples. Physicians and laboratories arc asked to con­
tact Dr. Stanley Hendricks, Division of Preventable 
Diseases, Iowa State I-lealth Departn1ent, 515/ 281-
5643, prior to subn1itting speci1nens. 

REPORTING OF LABORATORY RESULTS 

Since the identification of m ycological cultures in­
volves observing characte1istic reproductive structures, 
or determining the nutritional requiren1ents , or pas­
sage through animals, the length of tin1e needed can 
be several months. Routine n1ycologic and Nocardia 
sp. cultures will be n1aintained for four weeks before 
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being discarded as negative. Cultures for Hi.stoplas1na 
capsulat111n ,vill be held ten weeks before being dis­
carded as negative ( Figure 5-5). 

An example of a positive culture for a ringworm in­
fection caused by Trichophyton mentagro1)hytes is 
shown in Figure 5-6. 
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Figure 5-5 Negative mycology culture report Figure 5-6 Positive mycology culture report 

DltS·EASE OR CAUSATIVE 
AGEN'PS 

Superficial Mycoses 

Tin<>a versicolor 

Tinea nigra 

Piedra 

(~utaneous Mycos<?s 
Tineo capitis 
Tin-ea corporis, etc. 
Tin eo unguitnn 

( Onychomycosis ) 
Candidias-is 

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

CULTURE MEDIUM 
( in tubes ) 

None 

Sabouraud's wiith antibiotics* 
Sabouraud's without antibiotics 

Sahouraud's agar 

Dermatophyte Test Medium 
De1matophyte Test Mediu1n 
Dermatophyte Test Medium 

Sabouraud's ,vith antibiotics 
Sabouraud's without antibiotics 
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TYPES OF SPECIMENS 

Skin scrapings 

Skin scrapings 

c:ut hair 

Epilated hair 
Skin scrapings 
Nail scrapings 

Skin scrapings 
Mucocutaneous scraping,; 
\ laginal scrapings 



'I 

J)TSEASE OH CA USA l'J\' J~ 
AGENTS 

S11hcutancous ~1yC'oses 
• 

Chnnnohlasto,nvcosis , 

~•~ C'eton1a 
( ~1aduron1yc:osis) 

Sporotrithosis 

n hi11osporidiosis 

Systen1ic Mycoses 

( Actinomycetes) 

Actinomyc:osis 

Nocardiosis 

Yeasts 

Candidiasis 

(~ryptococcosis 

( ;cotrichosis 

Table 5-1 (Continued) 

--- - ... --· ---·· ---- -- --- . ----- - - -- ------- - -------
CULTURE MEDIUM 

( in tu hes ) 

Sabouraud·s with antibiotics 
Sabournud's without antibiotics 
Sabonraud's agar 
Brain-heart infusion agar ( BHI) 
HI-II with blood 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 
(Incubate at hoth 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 a·t both 25°C and 37°C) 

Sabouraud's with antibiotics 
Sahouraud'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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'fYPES OF SPECIMENS 

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 



Table 5-1 (Continued) 

- ·- - ----·---- -·-------
J)JSEASE OR CAUSATIVE 

AGENTS 

( Diphasic fungi) 

Blastomycosis 
fl.;orth Arnerica11 

Blastomycosis 
South Amf' rica11 

(;occidioido1nycosis 

Histoplasmosis 

~1isc:ellaneous Mycoses 

As.pergiIIosis 

Mucom1ycosis 
( Phy com ycosis) 

Penicilliosis 

External Otitis 
( Otomycosis) 

·- - --
0 Antihiotics 

CULTURE MEDIUM 
( in tu hes) 

Sabouraud·s ,vith antibiotics 
Sabouraud's without antibiotics 
( Incubate at 25°C) 
Brain-heart infusion agar 
Brain-heart infusion ,vith 

blood 
( Incubate at 37 C only) 

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

blood 
( Incubate at 37°C only ) 

Sabouraud's with antibiotics 
Sabouraud's wHhout antibiotics 
Potato dextrose agar 
( Incuba•te at 25°C) 

Sabouraud's with ant1biotics 
Sabouraud's without 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 wi,thout antibiotics 

Sabouraud's with antibiotics 
Sabouraud's without antibiotics 

Sabouraud's with antibiotics 
Sabouraud' s without antibiotics 
Sabouraud's ,vith 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, hronchial washings 

Sputum, bronchial washings 
Biopsy materia•l 

Sputun1, bronchial washings 
Nail scrapings 
Epithelial scales and detritus 

1. Cyc1oheximide ( actidione )-10 cc of a one per­
cent so]ution per liter of medium. 

2. Chloramphenicol ( chloro1nycetin )-one gin per 
1iter of medium. 

Cvcloheximide is available from Nutritiona1 Rio-., 

chcn1icnl Co., Cleveland, Ohio. 
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LJS'f <>F PRlNC;IPAL PATHOGENIC: FUNGI 
THA1' (: ,~USE IJISEASE IN MAN ANJ) ANIMALS 

Ac:tino1n\"tTtt'~ 
A,·1 i11011111c:·s hot· iv 
,\ .. i.\raclii 
,Vocarcli<1 a,·tcroid ... ,. 
.V. hrasili" 11sis 
Str<'J>lcn11yces 11uu/,11·at• 
S. pelleticrii 
S. so111alir>nsh 

Phvc:omvcetes . , 
Ahsidia cory111hift'ra 
Bnsidio/Jol11s ra11 1Ir111n 
Rhizop11s arrl1i::.11s 
R. oyrza,• 

JJeuteromyc:eles ( Fungi hnpertec:ti) 
Aspergil/11s fu111igat11s 
Rlnsto111yces dennatitidis 
Candida alhicans 
C~phalosporit11n falcifonnc 
CladosJ>orht111 /Jantinnum 
C. carrio11ii 
C. tCC'r11 ·•ckii 
Coccidioides i111111itis 
Cry ptococcus n "ofonnan,; 
I~piclennoJ>liyton floccos11n1 
Fonsecac·a co1111Jactu1n 
F. peclrosoi 
(;,,otrichiu111 ca 11didu111 
} f isto plas111a ca psuwtu Ill 
ll. COJ>sulat rnn var. dtthoisii 
Keratinon1yces a;r•lloi 
M adurella gr~s·ea 

Oe11teron1yc:ctes ( co11tinued) 
A1. 11iyceto111ii 
,\f alassezia f11r/11r 
At icros11or11111 a11do11inii 
At. canis 
Al. distoru111 
A/. ff'rr11gin r1t1111 
M. gypseu1n 
'Al. na.nu,n 
A1. 1,;a11br~•usegh"11ii 
Para coccid i o id "S b rasilieri-;i s· 
P. lohoi 
Phialophora ;eanselC'111i 

Asc:om ycetes 
Allescheria hoydii 
Leptosphae ria senegaf [111.vis 
Piedraia hortai 

LIST OF COMMONLY ENCOUNTERED 
SAPROPHYTIC FUNGI 

P. v<'1T11cosa Pcnicillitu-n. sp. 
Pyrenochaeta ro111"roi ' Aspergillus sp. 
Rhio11osporidiu111 seeberii Scopulariopsis sp, 
Sporotrichiuni (Sporotrix) schenckii Cephalosporium sp. 
Trichophyton concentricum Geotrichium (Oospora) sp. 
T . equinum Cladosporiur,i sp. 
T. gallinae NigrosJJora sp. 
T. gouri;illii Rhizopus sp. 
T . m1gninii Rhodotorula sp. 
T. nientagrophytes Trichoderma sp. 
T. rubru1n Paecilomyces sp. 
T. schoenl··inii Gliocl,adiu1n sp. 
T. soudanensr· Fusarium sp. 
T. to.nsura11v Alternaria sp. 
T. i;erruco.\·um lleltninthosporit'1n sp. 
T. violacetnn Mucor sp. 
T. yaoundei Syncephal.astru111, sp. 
Trichosporon cutaneu,n Streptomyces sp. 
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INTRODU(:TJ()N 

Th<' \ 'ct<'rinar) ~'1cdical Diagnostic Laboratory at 
Aines and thc State If vg:icnic Laboratorv at lo\va Citv 

~ ,, ✓ ✓ 

arc thc onlv t,vo laboratories in Io,va that routineh· 
; , 

cxan1inc ani1nal spC'c-in1<.•ns for the presence of rabies. 
Both laboratories utilize the same la:boratory proced­
ures in the exa1nination of each specimen and fre­
quently o;ubn1it rcfer<'ncc specimens to each other for 

control purposes. 

COLLE(;'flON ANI) SHIPMENT OF SPECIMENS 

·ro insure cxpe<li<'ncy and accuracy in the exa1nina­
tion for the presence of rn'.bies, please adhere to the 
follo,ving suggestions: 

J. Don't shoot or c lub the suspect speci1nen in the 
head. The anin1al's brain must be intact for 
proper laboratory exan1ination. 

2. Don't send the ,.vhole carcass to the labora­
torv. The intact head is all that is needed for , 
exan1ination. The State Hygienic Laboratory in 
particular does not have suitable facilities for 
the disposal of larger anin1al carcasses. 

:t Pack the head in ice inunediately. Brain tissu<' 
rapidly <lecon1poses if not properly refriger­
ated, particularly in sun1n1er months. 

4. Don't freeze the specin1en. Freezing alters 
brain tissue and n1akes it difficult to provide' a 
proper diagnosis. 

5. Include ,vith the specin1cn information con­
cerning the t'x-posure, nan1<.' of person bitten 
and the na1ne of the physician or veterinarian 
to ,vhom the laboratory report is to ·be sub-
1nitted. 

6. Don't use the lowa Highway Patrol as a dt->­
livery service unless it is an absolute and con­
stitntcd e1nergency. An en1ergency consists of 
a person having been bitten by an anin1al likt'­
ly to have rabies. Since 1nicc and other rodents 
rarely, if ever, arc infected with rabies, persons 
hitt<·n by thcs<' ani1nals do not constitute c1ncr­
~<'ncies. Biting 1neans th<' penetration of th<' 
-;kin by the teeth of the suspeeted anin1al. 
Bitl'S about the head and neck, multiple and / or 
t•xtensi\'t' bites clse,vherc also constitute an 
E'mcrgcnc~·. Salivar~- exposure ,vithout a bite is 
not an en1ergenc~1 • 
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7. Don't subn1it live anin1als for exan1ination. The 
laboratories do not have facilities for this ser­
vice. Consult ,vith your physician or veteri­
narian who will advise yon on proper confine­
n1ent procedures. If the animal is alive and ap­
pears healthy 10 to 14 days after the biting, 
this is proof that rabies \vas not present in thP 
infectious stage at the tirnc of biting. 

8. Don't kill the anin1al unless conf inen1ent is in1-
possible. Observation of the anin1al during con­
finement is superior in 1nost instances to the 
a:pplication of the 1nost advanced laboratory 

techniques. 

9. Don't send specin1ens to the laboratory by 
1nail. The U.S. Post Offic:e refuses to handle 
rabies specimens. They n1ay he shipped b y 
Railway Express, United Parcel Service or 
Iowa Parcel Service. Bus or air shipn1ent also 
n1ay be used. Preferably, the p ersons involved 
should deliver the specimen directly to the 
laboratory themselves. Determine the time re­
quired for transportation to the laboratory and 
1nake certain that sufficient ice is used to pro­
vide refrigeration during shipment. Specin1ens · 
destined for the State H ygienic Laboratory must 
be delivered to the Laboratory ( Roon1 270, 
Medical Laboratories Building, The Universi ty 
of Iowa, Iowa City) and not just to Io,.va 
City where th<' Laboratory is located. Origina­
tors of spccin1ens destined for Io,va City ,vho 
have not 1nade prior arrang<'1nents for pickup 
and delivery directly to the Laboratory \\'ill bt' 
charged for this pickup service at th<' follo,ving 
rates: b<'t\\'ecn 8 :00 a.n1. and 5 :00 p.111. ~,ton­
day through Friday, th<' sub1nittor \Yill be 
charged $5.00, and during all other hours not 
specified abov<', the charge ,vill be $10.00. Bus 
transportation ,nay be usc·cl in sub1nitting spec­
imens to the V etcrinary h-1edica1 J)iagnostic 
Laboratorv at Aines. , 

10. Don't S('n<l specin1ens to the L aboratory (~OD. 
They w i11 not be acccpt('d. 

11. Include ,vith the sp ecilncn, ,vheu available, a 
co1nplet<--' history of the anin1a1 including \'acci­
nations ad1ninis tered, clinical signs, duration of 
illness and any post-morten1 findings. 



Both laboratories are interested in providing the 
best and n1ost rapid rabies diagnosis. They ,vill b{' 
helped inuneasurably if the above directions are fol­
lo,vcd. If you need further assistance in sub1nitting 
spccin1ens to the laboratories, their tC'lephone nun1bcrs 
arc as follo"'S: 

Veterinary :\ledical Diagnostic: Laboratory, 
515/294-1950 

State Hygi<'nic: Laboratory, .319/35.3-.5990 

REPORTING OF LABO RA TORY RESULTS 

Results of rabies exan1inations are reported only to 
the physician or veterinarian responsible for submis­
sion of the spcciinen. 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 n1ouse inoculation of the specimen. Mouse 
inoculation is only done when there is human expo­
sure and the FRA is negative. \Vhen there has been no 
human exposure, only the fluorescent antibody result 
is reported. Positive results are al"vays reported im­
mediately by telephone. 
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INTRODUCTION 

The syphili~ serology unit of the Serology Division 
is responsihl<' for perfor1ning serologic tests for syph­
ilis. This unit is also charged ,vith conducting tl1e 
Laboratory }<=valuation Program in syphilis serology. 

The serologic evaluation program for the diagnosis 
of syphilis has been established by the State Depart­
n1c>nt of Health as a 1neans for approval of labora­
tories to perforn1 the prenatal and pren1arital tests re­
quired by la,v. Any laboratory ,vishing approval may 
r<'qu(•1,t application forms from: 

State Depart1nent of Health 
\ 'cn<:'rea] Disease Control Division 
Lucas Stat<' Office Building 
l)C's r-.1oincs, Jo,va 50319 

1'he 11ontrcpo11e1nal ( VDRL) and the treponen1al 
( FT A-ABS) tests are the n1ethods used for the sero­
diagnosis of syphilis. The VDRL test is used to screen 
all blood and spinal fluid specin1ens received. Any 
specin1en which shows 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 the confirmatory method used. It 
is highly specific and sensitive. Once this test is posi­
tive, it will rc1nain so for the life of the patient. The 
FTA-ABS test is performed only on serum specimens 
,vhich: 

1. Sho"v reactivity o~ weak reactivity by the VDRL 
screening test, 

2. Arc cases under treatn1ent or contact cases ( in­
dicated by the physicians on the data forn1s), 

:3. Have had two previously nonreactive VDRLs 
but syphilis is sti11 clinically suspected, and 

4. Have b een sent to us by one of the "approved" 
la1boratori<'s. 

This test elin1inatcs the necessity for requesting a Tre­
poncn1a Pallidun1 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: 

1. Specimens can only be collected in a tube \vhich 
contains no anticoagulant. 
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SYPHILIS SEROLOGY 

2. If ,vet syringes arc used, they must be rinsed 
"vith norn1al saline before using. 

3. Hen1olyzed sp ecin1ens are not suitable for test­
ing. He1nolysis often occurs in very warm or 
cold ,veather. 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-
1nent of specimens for syphilis serology: 

1. 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 (Figure7-2). 

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 htboratory may p eiiform the VDRL on 
all serum specilnens and submit specimens to the 
State H ygienic Laboratory for confirmation only. The . 
referring laboratory must state on the data form if 
the serum being strbn1itted has been heated for 30 
minutes at 56°C. Either heated or unheated sen1•rn 

may be sent. 

Premaritals for Out-of-State Marriages 

If the submitted blood specin1en is for an out-of­
'state marriage, the state in "vhich the person is going 
to be married n1ust be put on the data form. The prop­
er premarital health certificate for that stat e will then 

be issued. 
The approved la•boratory 1nay perform the VDRL 

test for all premaritals. Out-of-state marriage forms 
( Figure 7-4) may be obtained fron1 the State Hy­
gienic La1boratory upon request. This form should be 
con1pleted by the referring laboratory and sent to the 
State H ygienic Laboratory. DO NOT SEND THE 
SERUM. The proper 1narriage certificate for the state 
requested will be sent to the laboratory by return 1nail. 
Be sure to affix your approval stamp to each form to 
insure a rapid reply. 



(!)collect blood or spinal fluid in serology tube 

@secure cork 

ximately 3-Sml @Fill out Serologic 
Examination data form 

STATE HYGIENIC LABORATORY 
TMl UNIVHSITY Of IOWA 

MfotCAI. lAIOltA TOltfS IUllDING 
IOWA CITY, IOWA 522«1 

, -..,...,...,.MACIIIIU-SOn,_, __ , 

Serologic 
Examination 

, ..... , John Rip Q le ~~,,,.25 SUM_ iue,_f_ 
A<ldrru 1930 Sr. BIG TOWN IOWA 

@wrap data slip around serology tube 

and place in mailing container 

Dr. B. L MARVEL 
67 VERNA PLACE 

BIG TOWN . -· 
ZlpCaSt 5 22 54 

PLEASE PlllNT PLAINLY 

•tt Nbllta immune~ ol fetnelt is known 

pie,-. 1ndlc:ale Mtibody bW hen 

Figure 7-1 Procedure for obtaining syphilis serolog~ 
blood specimen 
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Stpl\Ul• cHnlcally ,uapected 0 
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Late Nrotoa1c Othc:r 
re9\IIC lohcnat&I 

0 
0 
0 
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Styrofoam Shipping Container with 
Sterile Rubber Stoppered Tube 

rATf H'YGlf'NIC t-480.Atc>aY I se,.ologic 
~ CJHk ... ~pa,,. o- '°....,._ I 

... .,-,., """°"'"''_,u -°'"'° f,comioat 9n 
~- Crf"Y ,OWA. 1:1~40 

i, Ak• ........ 1'0" - ,.,,,,,.,.. --. 1 

.. 
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.,_ I -·- .: ~-- , 0 ~ _,,, ... 
I () • 

I 
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O• 

' 

S erologic Examination Dato Form 

Adhesive - Bocked 
Moiling Label 

··--··-•·····•-~. 

SEROLOGY 

I ~ 
q. •·~ 

\-~~ •• ,w \ 

.... 
u 

~ 
STAT£ HYGIENIC t..AUORAlOR.Y 

MEDlCAt 1..ASORATORY lllOG 

IOWA CITY, IOWA S.?240 

SEtROLOGV 

SEAOL.OGV 

Figure 7-2 Syphilis serology specimen collection kit 

49 



• 

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 wi II sign the certifi cote. 

Richard W Smithson 
(name) 

402 Beaumont Street 

(street address) 
Any town , Iowa 

city 

(2) Full Name and address of marriage applicant . . 

Peter 
(first) 

Raymond 
(middle) 

492 1st Ave 
(street address) 

Any town , Iowa 

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

Johnson 
(last) 

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

VDRL 
(test) 

(5) Date specimen drawn and examined. 

4-7-71 
(drown) 

Nonreactive 
(resu It) 

4-7-71 
(examined) 

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

Texas 

Please place approval stomp here. 

Figure 7-4 

Mercy Hospital 
(Name of Approved Laboratory) 

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

Cedar Rapids, Iowa 
(City) 

Out-of-st ate marriage fonu 
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STATE HY GIENIC LABORATORY 
UNIVYSITY OF IOWA 

lAIIOltATORIES IIUILOING 
THE 

MEOtCAl 
IOW A CITY, IOWA 52240 

,._.. print w lfl, II.ACK MID4UM son '-d ,..,w •"'Y 

Serologic 
Examination 

Pauen1 Z - < K "f 0~ Age~ Sex.t'.::. Race~~ 

Address rrew rJ I ow es . ,ow A 

,.yslclu (Nun, ud Addltat 

Dr 

Zip Code 

PLE ASE PRINT PLAINLY 

mmu.,. natut of 1-n&M II known "If Nbolla I 

pi...indo <ate .. tibody tii. ..... -----

Aucdn Wc.aJd'r Mn■• 
TU. kcac1ln kucdn 

VDIIL 

fTA 

Rubello Anti body H.I Toter LS 
Immune orGRater -

Rubella raul IJ to follow 0 

OU. Rec:elYed 

,~ 
□ 

CTo \o lllkd ID 'Oy l'\,..Ocln) 

Blood ~ Spinal Pluid 0 
Purpose for whlcl, opeclmen ta.Ir.en , 

Syphlll• cllnlcaUy 1u.pec1ed 0 
Specimen No. o 

Trcaccd 

0000 
Other Q Lui oerologlc 

r;: __ Prenatal ~ 
FTA-- lotARIUAGEO 

o Uneat11facrory 

0 Broke, 

0 Hemolyzed 

0 l'llrbld 

Dltallspon.d ____ _ 

W. J. Ha&&aler, Jr. Ph.D. 
Olr-r 

Figure 7-3 Serologic data for1n 

Prenatal and Rubella Test 

Th(' s tate Hygienic: Laboratory has expanded its 
prograrn to include all prenatal sera ,vhich rubella 

nr(' sent 
sera ,vill 
hibition 
tion on s 

to this laboratory for VDRL testing. These 
be screened for Rubella Hemaglutination In­
Antibody (HI ). Details are given in the sec­
ervices for viral and rickettsial diseases. 

REPOR TING OF LABORATORY RESULTS 

Result. s of the VDl~L and/or FTA-ABS tests are rc.>­
o th<' physician or laboratory submitting the 
n on a copy of thC' serologic examination form 

ported t 
specin1c 
( Figure 
reactiY<' 
,veakly r 

7-3 ). The VDRL will be reported as either 
( tit{'r given in the reactive titer column ). 

eactivc or nonreactive ( a check mark is made 
ppropriate c:olu1nn). The results of the FT A­

arc reported by a check n1ark in either the 
or nonreactive column. A check mark in the 
eactivc column indicates that the fluorescence 
borderline of reactivity and another specimen 
e subn1ittcd in seven to 10 days. Prenatal ru­

jn th(' a 
ABS test 
reactive.' 
,vcaklv r , 

is on the 
should b 
bella HI results of 1: 8 or greater are recorded on the 

c examination form by checking the large 
below the VDRL and FT A results ( Figure 
the patient has an antibody titer less than 1:8, 

serologi 
square 
7-5 ). If 

results to follow" is checked, and the result "rubella 

• 
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STATE HYGIENIC LABORATORY 
THE UNIVEISITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

- .. prim ·"" II.AOC MfOIUlol son load ,. ... , ...ty 

,.._ yd eta.a C N &m.• .tad Adck-t ■) 

__ J..A..iuN.u'x'L-l~OWJ\...:.\)1.!...J!tL,__ , Iowa 

Zip Cod• 50P .)ii) 

PLEASE PRINT PLAINLY 

• If rubella immu.,. •- of '9malo II known 

pi.e. indicate .. ttbody - ..... -----

Serologic 
Examination 

CT• \o ftlkd ID 'Oy l'\,..O<IH) 

Blood 't<l) Spln&I Pluid 0 
l'U'l)Oae 't;' whlcl, specimen 1,alten: 

SyphUle clinically suopected Q 
Specimen No, 

000 0 Treated 

Lael eerologlc Other 

0 
0 

reauh •P,enalal ~ 

VOil -- ~
0 FTA __ MARJUAGE 

Syphilis Swology a..-i 

kucdn Wul1ly ..... -d- 0 Uoeallofacrory 

0 Broke,i 

TII• RucUve 

VDIIL 

fTA 

Rubella Antibody HI Tiler I ·8 
or Gr.-ta - Immune 

Rubella raultJ to follow 0 

DIIII Rec:el'red ____ _ 

l\eac-tlv« 

v" 
... T. 

0 Hemolyzed 

0 Turbid 

Dlttt llspon.1 ____ _ 

w. J. tt.ueler, Jr. Ph.D. 
Dlnc.,r 

Figure 7-5 Report of serologic results 

is sent on a rubella HI test forrn along with the "Ex­
planation of Rubella Hemaglutination Inhibition Test 
and Reporting" and a self-addressed reply card to be . 
used after the patient has delivered. Completion of 
these data \.vill pcrn1it an assessment of the value of 
the III progra1n. If the rubella-in1n1une status of the 
fcn1ale is kno,vn, be sure to indicate the antibody titer 
as requested on the serologic exan1ination fo1m. 

- - ---

SPECIAL SEROLOGY 

INTRODVCTION 

Special serologic procedures for the sero-diagnosis 
of infectious n1ononuclcosis, trichinosis, rheumatoid ar­
thritis, antistreptolysin "O,'' .1\nti D Nase B ( ADB), 
CRP and toxoplasn1osis are routinely performed in this 
unit. 

The Davidsohn presun1ptive test is routinely per­
fo1med on all sera subn1itted for infectious 1nononu­
cleosis to dete1mine the titer of the total heterophile 
antibody content of the serun1. If a significant anti­
body titer is detected in the presumptive test, David­
sohn's differential test is car1ied out to differ('ntiate in­
fectious 1nononucleosis frorn Forsmann and serum 
sickness antibodies. 
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ST A TE HYGIENIC LA80RA TORY 
nu UNIVEISIYY OF IOWA 

MEDICAL LAIOIATOIIU IUILDING 
IOWA CITY, IOWA 52240 

Special 
Serologic 

Examinations 
I """ """' •'"- au.c:11 - son '"' ,...,M _., I 

Patten< __ c:::,,_•___..:......_ll.,::J:,...,,uU.a~l':.-.:..t'A!.lr__ Af_e _t.21 Su _E._ 
Addr,., __ L.><.AI/\._, -r ........ ·,ri,.., • ...,. '..i;:'~=-----------, IOWA 

0r _ _.H~..:...• _,~...,c;.-:J.l"a .. ► t--_.c,,_ 

AµY'[Dt..Jf) , Iowa s bo A) Zip Code 

PLEASE PRINT PLAINLY 

laboratory lepart ,-----~- - - -
I 
I -~ Qp, I-----=----------- --- --------t-----1 
• ~ H•teroph1le (Inf. Mono) 

-~--------1---,1----i 

L. I I Rheum.1toid ArthrtU!. -=~-'-'--
□ Tr11..h1no111s -----
□ ASO 

□ CRP 

0 Toxoplasmosls 

0 Other 

Date Received ___ _ Date Reponod ____ _ 

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 trichinosis antibodies, rheumatoid arth1itis, and 
C Reactive Protein ( CRP). Reactive results are not 
titered. 

Sera submitted for an ASO test are also tested for 
ADB antibodies. The combined use of these two tests 
n1ay increase the detection rate of Group A streptococ­
cus infections to 95%, as opposed to an 80% detection 
rate when screening for the ASO antibody only. 

The Indirect Hen1agglutination ( IHA ) test is used 
as a screening test for toxoplasmosis; all sera showing 
a positive IHA test are then titered by the Indirect 
Fluorescent Antibodv test. , 

COLLECTION AND SHIPMENT OF SPECIMENS 

For all tests requested fron1 this section, submit 
fiv<' 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). FilJ out a spc­
C'ial serologic C'xamination data fonn ( Figure 7-6) 
and indicate the t<'st <lC'sir<'d . 

REPORTING OF LABORATORY RESULTS 

Results on any of the special serologic examinations 
are reported only to tht- physician or laboratory sub-
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ST A TE HYGIENIC LABORATORY 
THI UNIVlltSITY OF IOWA 

MEDICAi. LAIOUTOIIES IUllDING 
IOWA CITY, IOWA S2240 

I l't .... , ••• , w1'1. llACK - son ..... _. ...i, I 

PLEASE PRINT PLAINLY 

Agglutination 
Tests 

___ . , IOWA 

(1o k Ull#J •• bi, Ph)"td,10) 

Pllrpoae tor whteh •~-clmen Uikcn 

BRUCELLOSIS 0 
Other _____ _ 

IL.1LA e.t::.& .. I 4. 
Due of on1e1 S - 12, - 71) 
Date of apeclmen S - I~ ~ 10 
Speclmen tlttQlnd O _ 

Loborato,y lepo,t 
T na 

AHTIGDI N•t· 1/20 1/40 1/90 1/160 1/ll0 1/640 I 1210 I l:560 l 1St20 

Brucella 

Date Received ____ _ Date Reponed ____ _ 

W J. Hlusler Jr., Ph.D. 
Dlleclor 

IZH 

Figure 7-8 Febrile agglutination data form 

mitting the specimen. Heterophile antibodies are re­
ported as nonreactive or reactive with the titer given. 
Rheumatoid arth1itis and trichinosis results are re­
ported as either reactive or nonreactive. ASO and ADB 
results are reported as nonreactive or reactive, given in 
Todd units; \.vith every reactive result, the explanation 
is given that single titrations yielding a titer of 170 
units or less may be considered as evidence against 
rheumatic fever. CRP results are reported as nonre­
active or reactive, reactivity being expressed from I+ 
to 4+, determined in mm of precipitate in the column 
( I+ = 1 mm). The results for toxoplasmosis are re­
ported as nonreactive, or if positive, as the highest titer 
that sho\.vs fluorescence. 

FEBRILE AGGLUTINATION 

INTRODUCTION 

Agglutination tests for sonic febrile diseases arc 
perfom1ed in this unit. These include tests for bru­
cellosis, tulare,nia and leptospirosis. The test for bru­
cellosis is performed on all sera for which any of the 
three febrile agglutination tests have been requested. 
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·rablc 7-1 llattcry of agglutination test, for 
febrile diseases 

Brucella 
Leptospira 

1\1laren1ia 

Brucellosis 
J.,eptospirosis 

Tularemia 

C:OLLECTION AND SHIPMENT OF SPECIMENS 

For all tests requested from this section, submit 
five ,nl of blood ( as described in the 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 tularen1ia are reported as negative if 
the titer is less than 1: 20. Reactive results are re­
ported as th,, highest dilution which gives 50 percent 
or more agglutination, and this titer is written on the 
data slip. Lcptospirosis 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 specin1en. 

• 
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Antigr.ns 

Bruce/la ahortus 
L. po1no tvJ 

L. icterohae1norrhagiae 
L. canicola 
Pasteurella tularensis 
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Agglutination Data Form 

l 

I 

Styrofoam Shipping Container 

With Rubber Stoppered Tube 

AGGLUT 

1 HIAL 4 • 

c5 

! 

~ 
STATE HYGIENIC LA90RATottY 

MEDICAL LA&oRATOttY 9lDG • 

lOWA CITY, IOWA 52240 

THtfU) C.\.• '4 Mllo.T I .... .. .. -..,..._,. . .., --·· .... _ ·-a;,,..,_" .,,.,,~, ... ,.,....,_,. __ _ ,_,~ 

AGGLUT 

AGGLUT 

Adhesive-Backed 

Mailing Lobel 

Figure 7-7 Febrile agglutination specimen collection kit 
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INTR()DU(;TI()N 

] ' he 111ost i1nporta11t tunc.:tiou of a public health 
viral diagnostic laboratory is to cstab1ish the etiologic 
ag<·nt ( s) rcsponsibl<' for outbreaks of disease. Labora­
tor:· ri·sults ar<' useful in aiding physicians in their 
diagnosis of il1n<'ss that cannot be differentiated clin­
ically. Sin1ilar syn1pton1s have been produced by a 

variety of viruses, and, conversely, a virus 1nay be 
capable' of producing a variety of syn1ptoms. There 
ar<' still nuu1:· dis<-'aS('S for ,vhich the etiology is pres­
ently nnkno,vn. Inforn1ation resulting from virologic 
cxan1ination of clinical sp<-'cimens is also in1portant for 
<'pidcn1iologic inv<·stigations. 

Th<,r<· arc thr<'c avenues of approach to the labora­
tory diagnosis of viral infections. Tissues rnay be ex­
an1ined 111icroscopically for pathological changes or for 
the pr<'scnce of viral n1aterial. Serological tests can be 
p erforn1ed to d e1nonstrate the appearance or rise in 
titer of specific antibodies during the course of illness. 
Finall v, viruses can be isolated and identified fron1 , 

clinical n1aterials. 

COLl,ECTION AND SlIIPMENT OF SPECIMENS 

Table 8-1 ( page 63 ) has been prepared as a guide 
to ensure that specimens from the prope r source ,vill 
be subn1itted. Current tests available are also listed in 
this table. A sumn1ary of this table has been inc1uded -
for your convenience in requesting services from the 
, ·irology laborator:· ( Tables 8-2 and 8-3). 

'fhc vin1s laboratory can best serve the physicians 
of IO\\'a if the folJowing procedure is used: 

1. C:ollect the sp<'cin1ens listed in Table 8-1 for a 
particular disease. 

T'hc acute blood spcci1nen should be taken at 
onset of i1ln<:'ss. Acute blood specimens ob­
tained one ,,.,<'<'k later are of little diagnostic 
value. 

3. Convalescent blood s,pccimens should be col­
lected at least two weeks after onset of i11ness. 
It is not necessary to wait for the convalescent 

4. 

, 

blood before shipping clinical n1aterials. 

Please fill in the patient history form ( F'igurc 
8-1) and the data for1n ( Figure 8-2). ComplPtt' 
one data forn1 for each specimen submitted, but 
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VIRAL AND RICKETTSIAL 
DISEASES 

only one history form need b e 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 
,,vrit e "Coxsackie infection" or "virus studies." 

})lease.• observe instructions for the proper collection 
and shipment of sp ecin1ens for virus isolation and the 
instructions for sub,mitting ,blood specimens for viral 
and ricke ttsial serology. It is important to remember 
that specimens for virus isolation must b e kept refrig­
erated or frozen promptly if they cannot be trans­
ported in1n1ediately to the Laboratory because most 
viruses arc rapidly inactivated when separated fron1 
their host. 

Specimens For Viral Isolation 

1. Fill in one patient history form for each pa­
tient. Con1plete one data form for each speci­
m en submitted and identify ea·ch sp ecimen 
with: name, kind of specimen, date collected. 

2. Collect feces from patients as soon after onset 

ST ATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA S2240 

j Pl.ate pri,.t wfth IL.ACK MtDIUM SOFT lead pencil only I 

Virus 
Examination 

(Complete one data card for 
each spec imen submitted) 

Patient ___ V~• _,_\v-"'=~,.,.,._._,,IJ_"'----- - Age .3c Sex t--'\ 
Address ____ .LA..l!IJ=.'f..1-~J.; .• _~LU,L) 1J=\ ____ , IOWA 

Ph clu (Na.mt a.cd Addte:H) 

- ~A-"'1,,.,_ll{._Tb,,.L>CX--'-',...,'-l --, 10--• 

Zip Code :5oooo 
PL.BASE PRINT PLAINLY 

(To be filled to by phJ'llcJu) 

Suspected disease ___ _ 

A'7£J>\t:., H:;J.,,..u6 11 15 
Date o! unset 2-- 11 - J I 
Type ot specimen ___ _ 

CSE: 
Furruslt chntcal l\lstory with provls1onal diagnosis to permit selection of the proper 
test(s) to bt: ,performed. 

Laboratory Report 

Date Received ____ _ Date Reported ___ _ _ 

W. J, HAUSLBR JR .. Ph. 0. 
Director 

IOI 

Figure 8-2 Viru<; & rickettsial d ata forn1 
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STATE HYGIENIC LABORATORY 
University of Iowa 
Medical Laboratory Building 
Iowa City, Iowa 52240 

PATIENT HISTORY 
Complete one history for 
each patient 

Number Date Patient--------- Age -------s..-e_x ______ _ 

------------- -------Address City County 
Date of·-o=--n-se_t___________ Occupation ----!---
c LI NICA L OR_P __ R....,.O..,....V....,IS,......10=--N ..... A-L ..... D..,...,IA-..G_N_O_S,,..,.l.,,...S -- --------

VIRAL IMMUNIZATIONS & DATES 
Polio: Salk# Measles 

Oral Mumps 
Rubella (German Measles) Smallpox 

SIGNS AND SYMPTOMS 
Fever: Fo/Co D u,-~+1oti 

Chi I ls/Sweating Joint pain/Myalgia 
Rash: Type Mucous membrane lesions 
Respiratory: R~inits Pharyngitis 

Cough Lymphadenopathy 
Chest pain 

Gastrointestinal: Diarrhea Constipation 
Abdominal pain Vomiting 
Appetite Nausea 

Cardiovascular: Mycocarditis Pericarditis 
C entra I Nervous Headache . Optic 

System: Balance Muscle weakness 
Leghargy Nuchal rigidity 

Other: 

EPIDEMIOLOGICAL DATA 
Recent Travel (Location} ----------------------Fam ii y Contacts ________________________ _ 
Community Contacts -----------------------An i ma I and/or arthropod contact -------------------Group Activities -------------------------Food Outbreaks -------------------------

0 THE R PERTINENT INFORMATION - Please use back of this form. 

Dr 

Zip Code -----------
Figure 8-1 \ ' in 1s & rickettsial patient history form 
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of illness as possible. Place ,valnut-sizc sp ecin1cn 
in a on<'-0Z, scrc\\·-cap bottle, sccHrc cap firn1h 
to prc\'cnt lcakag<', label and store in fr('ezcr. 
l)() >-'OT USE PLASTIC CONTAINERS. The 
clctails of thi ,; procedure arc sho,vn in Figure 
8-:3. 

:3. Spinal fluids for ,·irus isolation should be c:o1-
lecte<l in sterile tubes and frozen in1mediately. 
DO NOT USE PLASTIC TUBES. Figure 8-4 
illustrat<'S the procedure for collection and 
shipping of spinal fluid . 

4. Throat ,vashings are collected by asking the pa­
tient to gargle ,vith approxiinately 10 ml of 
sterile broth. After vigorous gargling, the broth 
is cxpc·c:torated into a clean cup. Also exp ector­
ate into the cup any sputun1 that is coughed up. 
Repeat the gargling ,vith broth once or twice 
and pour thl' total yield into a glass container, 
tighten sc:r<·,v-c:ap and freeze in1n1ediately. 

,5. l 'hroat s,vabs 1nay be obtained by rubbing the 
oropharyn, vigorously ~1ith two sterile swabs. 
The spec:in1en 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 SW ABS after squeezing dry by pressing 
against the side of the tube. Freeze imn1cdiate­
ly. For a detailed procedure on obtaining throat 
swabs for viral isolation, see Figure 8-5. 

6. Vesicular fluids and cellular n1aterial from the 
base of lesions 1nust be collected during the 
first three days after the eruption appears. Wash 
vesicle ,vith sterile saline and aspirate the fluid 
using a 26-27 gauge needle attached to a tuber­
culin syringe or use a capillary pi,pette. 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 sterile swaib to absorb 
fluid from vesicles and then agitate swab vig­
orously in sterile broth. Discard s"vab, tighten 
screw-cap on tube and freeze. 

7. Blood samples are sometimes submitted for vi­
rus isolation if collected in the V{'1y early stage 
of illness. In this case, allow blood to clot 
for at least ½ hour in a refrigerator. Free the 
clot fron1 the ,vall of tube ,vith the aid of ster­
ile applicator stick or capillary pipette. Centri­
fuge and transfer the clear sen1n1 to a sterile 
tube. After the serum has b een separated from 
the clot, freeze both immediatelv. , 
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h. \Vhen shipping, isolate each specin1en indi­
vidt1ally by placing in a plastic '\,vhirl-pak" hag 
before putting specin1ens in the styrofoan1 
container. Pack about 10 pounds of dry icc 0 

on top of the sp ccin1en( s), close lid and seal the 
cardboard shipping carton by fast(•ning 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 
disn1antle. The shipping unit is sho,vn in Fig­
ure 8-6. Use the pre-addressed label provided 
and send by fastest means of transportation to: 

State Hygienic LaboratOr) 
The Universit\' of Iowa 
~1edical Laboratory Building 
Io~,a Cit~·, Jov.ra 52242 

Usually, Io~1a Parcel Service, United Parcel 
Service or Parcel Post Special Delivery have 
been satisfactory. To avoid delay enroute, DO 
NOT SHIP ON ,1/EEKENDS. 

9. If for any reason, you have questions concern­
ing collection or shipn1ent of specin1ens, please 
call the virus laboratory, 319; 353-5990. 

The following schematic diagran1s are given to il­
lustrate the procedures outlined in the instructions for 
specin1en collection. Keep them available for referral 
when necessary. If there is doubt relating to collection 
and shipment of specin1ens after perusing these in­
structional materials, contact the Stat{' Hygienic Lab­
oratory, 319/ 353-5990. . 
Blood Specimens For Viral and Rickettsial Serology 

1. An acute blood specin1cn should bP collected as 
soon as an illness is susp ected of being of viral 
etiology. Collect approxin1atcly six n1l of blood, 
especially from those patients ,vho arc currently 
being tested for virus isolation ( Figure 8-7). 

2. Place specimen in sterile tube and secure stop­
per. DO NOT FREEZE vvhole blood specin1ens. 

-----
0 There are areas in Iowa where it is impossible 

to obtain dry ice. Under these circumstances, the 
proper use of cans of frozen \vater or other cool­
ants will keep the specimens chilled during transit. 
Th "f k ,, u I " "f " ese reezer pa s, sno-ge s or reezer cans 
are sold in grocery and hard\vare 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 , ai rport 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 fro1n th? 
freezer, the specimens should arrive in the labora­
tory in satisfactory condition. 



A. STOOL 

Collect specimen 

. \ \ 

1oz. sterile bottle 

at onset of illn-t:!t 

® Secure cap 

LABEL W 1TH: al Name 
bl Date 
cl Kind of specimen 

® Place in Plastic Bag 

------ --
I r 11 1 

1 I j 
I 

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

(! 

tongue depressor blade to 1 oz. sterile bottle . . 

and then 

I 

®FILL OUT data card for EACH SPECIMEN: 
Complete only that portion of data card shown below 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY Of IOW A 

MEDICAl lABORATORIES BUILDING 
IOWA CITY 10WA 522<0 

1 '_!••'- ' " .. * . ,.~ 11.•CII: MtOfUM SOn '-' ,..~~~ .;;! J 
1
.,

11
, , Roberto Simmons 

•h•. 12 2 2 Wes tern Ave. 

A.C. Keith, M.D. 
1010 Broadway 
Big Town 1 , 

Virus 
Examination 

(Vu1111h_.h •1n "-''"' ,.,,l ,,r 
,,1.,._Jl •I" 11 ,,u ,..1 11 tlh'1I) 

"►' 42 s., F 
Big Town '""" 

(T 1,.- 1111 ...... o... ,.... , , t 

Aseotl~ M~n.io_gj tis 
141• " ... ,__8-_ 9..:12 

Complete 1 history form PER PATIENT. 1,, .... 5_2 2 54 111, l ., "' " St.90/ 

-- - --
-- - - -

f•1u111 •h • ,1,1, JI h••'"'l 'a IOI 11r1.11 ••''""' ,h,1J,;,1"•'" tn r.,.null ., 1,.,,cir,"' ..,, th, I'' 1 , 1 

Loborcrto,y A•port 

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 

(})collect in sterile tube after onset of illness 

Approximately 

' 

• ® LABEL WITH : a 

b 

NAME 

Date 

c Kind of specimen 

IMMEDIATELY 
I 

THEN 

® FILL OUT data card for EACH SPECIMEN: 

Complete only that portion of data card shown below 

and then 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY O F IOW A 

MEDICAL, LABORATO RIES BUILDING 
IOWA CITY, IOWA 52240 

Virus 
Examination 

(Complete one data c~rd (or 
t!ach spcctmc.m submUtod) 

Age 27 sex £ _ Patnm1.Ereda Flemin.g_s_ -
c,-kJrcss_ 8.QQ RiYe.r_SJ... _ Big Town. ____ 1owA 

P'h 1ida.o (l'lanie: a.ad Addtcu) 

ur B. K. Luther, M. Q_ 
__ City Hos pit al _ 
- Big Town . lu\\d 

Zip C0<lo 5 2 2 54 
PLl!ASB PRINT PLAINLY 

(To b• fill~ Ill by pbytlclu ) 

MeJlinQJQ.e.Jo.ce.~~·s 
l~lt. ul on::>ct~~U.....~ ""'-

l'VllC of sp~cunc:n ___ _ 

CSE 
t-u.rn1sh cltntul t\u.aury with provisional dHll(llOSJS to pt!'rnut selecuoo of the propt:r 
te•I(•) to be: per!ormul 

laboralory Re port 

® Complete 1 history form PER PATIENT 

Figure 8-4 Procedure for collection of V & R CS F speci1nen 

59 



•I 

h 

Specimens for VIRUS ISOLATION 

B THROAT SWAB 

11\ Obtain with sterile throat swabs, 
~ as soon as possible after onset of illness 

material from posterior pharynx, 
tonsils and faucial pillars. (see diagram below) 

~-
;I- ~"' .. \ 

( ( 

® Transfer material IMMEDIATELY 
to a tube con ta in ing approximately 
5m I sterile nutrient broth 
and agitate vigorously 

@otSCARD SWABS after squeezing dry 
Place in plastic bag 

©secure stopper 

® 
LA BEL W 1TH: al Name 

bl Date 

c) Kind of specimen 

ri:\ 0FILL OUT data card for each ~pecimen: 
\ ~ Complete only that portion 

. . FREEZE IMMEDIATELY 
~ 

STATE HYGIENIC LABORATORY 
IHl UNIVUSITY o, IOWA 

MEDICAi lAIIOIA TORIES WILDING 
IOWA CfTY M>WA Sl240 

Virus 
Examination 

(C 11,1,t,1,. , ,t.av , nl ,,,, 

,-.a "i ._ ... ..._ In 1\1,loll'lllh,.t) 

1.. Robert Wren . ,... 8 s., M 
117 Jamestown Rd. Big Town 1ow• 

J.C. B11bbltt 
Medico I Clinic 
Big Town ... 
'" ,,. 52254 
f"I 0.\SI 1•flll\l PLAUd '1 

., 1' , ••• ,J, • ..... - -

_ Mea§leL _ 
ILo,, ,1 _.J.k ~72... 
I 1,t 1,n __ _ 

Throat swab _ 
1 un ta, luo, •• ru•t~,,- ... uh 1 ,u~uh ,111.1 dw~, ., , pc:ro111 . 11-..11< " ,,f VI I'"' , ,-r 
ll .. u., ,., h. , .. rt-,n, tJ 

lo bototo,y Report 

® Complete 1 history form PER PATIENT 

Figure 8-5 Procedure for collection of V & R throat 
specimen 
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SHIPPING INSTRUCTIONS: 
NOTE: DO NOT SHIP ON WEEKENDS 
SEE PAGE 57 FOR DETAILED INSTRUCTIONS 

(1) 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 shipping 

@close the cardboard cartons and buckle the straps. 

CZ) Pu t on the p re- add re s s e d I a be I i ·i·-•:•:g::::•.i·•:-·.i·· ;;;;~---

and send by the fastest means of trans orta 1 

u s u a 11 y P a r c e I P o s t - S p e c i a I D e I i v e r y .. -::f.-::.:•::·:•:::: 
I 

- · • ,. J'. :~:: ·.·: 
@ THE STYROFOAM SHIPPING CONTAINER AND IT 

DOUBLE CARD- BOARD CARTONS ARE REUSABLE 

so please do not discard or dismantle these cartons . 

Attach pre-addressed label on outer flap 

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 

C o I I e c t i o n of A c u t e B I o o d s p e c i m e n: 

I I! 
' f1\ Collect blood as soon as pos sible 
~ a f t e r o n s e t of i 11 n e s s ( u s e a s e p t i c t e c h n i q u e ). 

(:;\ FILL OUT data 'card for EACH SPEC IMEN: 

App r oximately 6ml of blood ~ Complete only that por t ion of data card shown bel ow 

, I 

® LI 
Secure stopper 

STATE HYGIENIC LABORATORY 
THE UNIVU 51TY OF IOWA 

MEDICAi IAIOI ATOl l!5 I UILDING 
IOWA CITY, IOWA 52240 

l • .... _,., ... , :-.. ..... c• ;.;'UM iCWT ~ ,.. ,14 ~-J 

Virus & Rickettsiaf 
Serologic 

Examinations 

, .... n, Walter Fox 
, ....... 827 Rush. St. 

,.. .• , .... , .... 'u, .·J 

.. R.T. Abel • .M.D. 
123 Prolessiono.J Bl.d~ 
Big Tow.n _ , ~· 

522 54 Z,pc.,. 

•• , 22 
Big Town 

I , ,_ 00 >C'l ...,... ....... I 

© wrap data card aroun~•:::•~:b, 
conta ining th e whole blood 

, IOWA 

and place in a specfal sty rofoa1~a_i_1_e_r. __ _ 

® 
Wrap V&Rsel f-adhes1ve shipping / 

I a bel ar ound ma i I er to sea I i t. 

~ MA I L IMMED I ATELY(same day the blood is collected) 

~ to th e STATE HYG I EN I C LABOR ATORY 

DO NOT FREEZE WHOLE BLOOD 

Figure 8-7 Procedure for obtaining V & R blood speci,nen 
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:t ( :oniplC'tC' 011e patient histoiy forn1 for each pa­
tic'nt. Fill out one data card for each speci1nen. 
(:0111pletc the data card sho,vn in Figure 8-2. 

4. \\'rap th<' data c:arcl around the test tube con­
taining the ,vholc blood spccin1en and plac:c in 
the special styrofoa111 1nailer 'vvith the patient 
history fonn. Then "'rap the "V and R" coded 
lahC'l around the n1ailt'r. 

3. :\fail i1n1nccliatc]y to the: . 
State Hygienic Laboratory 
The llniYersitv of Iovva , 

\1edical Laboratory Building 
Io,va City, Iowa 52242 

Collect convalescent hlood specin1ens 14-253 days after 
onsC't of illness. ·rhen follov-1 the san1e procedure for 
collection and shipn1cnt as you ,ivould for an acute 
specimen. 

REPORTING 01• J..,ABORATORY RESUL'fS 

Th<' virus laboratory does not make a diagnosis. 
This is the sol<' responsibility of the physician. The 
laboratory report n1ay confir1n or serve to support 
clinical observations. 

Virus Isolation. The failure to isolate a virus fron1 a 

specin1en 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 
tirnc of collection and shipn1ent of the specimens as 
well as preparation for inoculation and host systern 
en1ployed. Virus isolations usua11y indicate a recent in­
fection, but caution n1ust be exercised since the iso­
late may have caused an inapparent infection while 
not having produced the clinical symptoms observed. 
Therefore, it is cxtren1ely important to correlate the 
virus isolated with serologic results as well as clinica] 
and cpidernio]ogic data. 

Serologic Results. A four-fold rise in antibody titer 
in the convalescent seru1n that has been tested in par­
allel with an acute phase sen1n1 is of significance in 
determining the importance of a virus isolated with 
the current i1lncss of the patient. Similar1y, only paired 
sera arc of diagnostic value when tested against other 
viral or rickettsia] antigens. A single serum is of little 
importance since n1any individuals may have antibod­
ies against c(•rtain viruses fron1 previous exposure. 
Acut<' phase seru1n 1nust be taken as early as possibl<-> 
in the illness to help establish the correct base lin<' 
for evaluating s<'rologic results. 

Son1ctin1cs, in cases of mun1ps, it is possible to ar­
rive at a presumptive diagnosis with an acute scrum. 
This is accon1p1ishcd ·by the use of two specific 1numps 
antigens, the viral ( V) antigen and the solublf' ( 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 sti11 be exam­
ined in such a case. 

Results v,,i]l be reported on the data card and re-
turned to the sender. 

-~---- - ------

RUBELLA HI TEST 

INTRODUCTION 

The State l-Iygienic Laboratory screens prenatal 
blood specimens received in the Iowa City Laboratory 
for rubella antibody by the "CDC Standard Rubella 
Hen1agglutination Inhibition Test." A report indicat­
ing the presence or absence of HI antibody will 1bc 
sent to the physician submitting the specimen. The 
State Hygienic Laboratory "vvill 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 

1. Collect approxin1ately 
aseptic technique.) 
WHOLE BL001D. 

six ml of blood. ( Use 
DO NOT FREEZE 

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 shov1n 

in Figure 8-8. 
4. \\'rap 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). \,Vrap the rubella­
coded adhesive-backed label around the mailer. 

' 5. MAIL 11'1MEDIATELY ( san1e day the blood 
is col1ected) to: 

State Hygienic Laboratory 
The University of Iowa , 

1'1edical Laboratory Building 
Iowa Citv, Iowa 52242 , 

REPORTING OF LABORATORY RESULTS 

A 1 :8 dilution is the lowest dilution of seru1n tested 
in this progran1. Therefore, a titer of 1 :8 or greater 
indicates detectable antibody or immunity to rubella. 
The Jack of HI anti·bodv in a dilution of 1 :8 should , 



'I 

b 

- - --

be· co11sid<•red a., , 11s<·cptibili t~ to r11l><·lla. If a {c,ni.dc 
i'-i found to have· rubella HI antihoch, no risk froni 
r11bclla c\i,ts for the· f t·tt1s sh<' is prc'-ienth· carrying or 
in a11~· f11turc· pr<'gnanc\'. The· fa('l that she has de· 
tee-table· ,1ntihocl\' c; houlcl lH· n·corde•d in her ,nedical 
histor~ and th<' r11hc·lln III test not rccptcstecl in the 
f11tur<'. If she is susceptible, a rubella risk doc•s c·\ist 
cluring the prc·sc·nl pn·gnanc~; ho,ve\'t'r, no att('1npt 
,ho11 lcl he· 1nacl<' to a lt<'r lier in1n1111H' status until after 
d<'li,·er\. Soon af l<'r sh<' i, clcliverc·d she nuiv he 1111-, , 
1n11n i.1.<'cl again~t ruhc·lla. 

Prenatal scn1nl spc·c:i1nens co11taining rubclla HJ 
anlihody '"ill he reported on the serologic cxa,nination 
fonn ( Figure 7-:3) "ith an indication that a rubella 
I JI lilc·r of 1 :8 or grl'alc·r ,vas found. Spec:in1ens shovv­
ing no clc·t<."'ctahlc ruhclla HI antibody ,vi ll be· r<>­
portcd on a rubella HI t<•<;t form ( Figur<' 8-8) indicat­
ing a titc·r of less than 1 :h. Accon1pany ing this report 
,vi ll h<' an inforrnation sheet and a r<'ply card. Th<· 
rc·pl~ card is lo infonn the State· Ilcalth J)cpartn1C'nl 
of the cours<' of action chosen for the susceptible pa­
l ie•nt. The· physician is to co1nplctc.· this card and send 
it to thc Stat<' Departn1<'nt of H ealth at his or her 
c·arliest convc.>niencE>. 

64 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAL LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

G•M ptint wtth llAfK MlOJUM so,f teod _,.MW •,!LJ 

P•tlcn1 R ~ ,...., l ' I J1 . \ 
Addro11 .Aµ Y'T C>W t-J 

~ 

_ __,At,){1 u--1~ ,..1 . '""'· 

Zip C~< - 5 Df'!»-=--

SC'RH.N FOR IMMUNL ST A rus & 
O.ilt P•hent Had RubeJl.1 V1ic\ 111 -

P1tJtnt Hu NOT Rc..:c1vcd Rub-C'll.11 V..acan~ 
TEST FOR SUSPl!CTfD RU Bl LLA O 'f"' 

Collecl hi S.rum A, ~oon "' Rub<III ls Su,pcclcd 
Colle, I ~nd ~crum I 0- I 4 D•v• Aller Ontel Of lush 

RUBELLA HI 
TEST 

-
-· tOWA 

Dau or 2n4 Sp" 

- ----------

-l f'.!<"' 00 NOT"'!!" ~lowJ ~ 

~REEN 

□ < 1 a 
D 1s 
D 116 

0;,.132 

D 

Labo,otory hport 

fLINICAL 

I st Specuncn _ 

lnd Specuncn 

------ -- -- --------------
O.w Received ____ _ Date Reported, ____ _ 

W J lbu!lcr, Jr .. PhD 
Director 

Figure 8-8 Rubella HI data forn1 
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'W" Hf I-..., 

n • • 1 • 
[J I I 

:.J • J ' 

0 

---------, ] -
Rubella HI 

..... 

,.,,. 

a. ... ~.-«.t -­

• I,......., It A&> ~·-
Data Form 

... 

- -

-

• 

Styrofoam Shipping Container 
With Sterile Rubber Stoppered Tube 

RUBELLA 

~ 
STATE HYGIENIC lA80RA .. 0RY 

M£DlCAl lABORA,ORY BlOG. 

10WA CITY, IOWA 5'2240 

• • . , 

RUBELLA 

RUBELLA 

• I :Jj 

Adhesive-backed Moiling Label 

Figure 8-9 Rubella HI Collection Kit 
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h,....c 

·rable 8-J 'l'<'sls a,·ailablc for viral and ric;kC'ttsial 
diagnosis 

---·------- . - .... - - ---- . . - -- . . . . - - - - --==-===::;:::============:.:·:.===··-=-==:.:-::.:· =-=:;:==:..:.:::....:....:.:==-=::.:..-=:.....=====-

SPE(;JMENS FOR ISOJ.,A'l'lON 
l)ISEASI◄: Cli11icnl Post ft.1 ort<'m 

-'--· -
CENTRAL NERVOUS SYSTEM 

SEROLOGY TESTS 
AVAILABLE* 

CF FA III Neut Other 

------ --·----------------·-~-·--,-----,--•---,---.-
l . Aseptic meningitis Throat \1/ashings , 

spinal fluid , 
stool 

2. Me11i11go-c.·11ceplialitb Same as 1., also 
1acute phase 
clotted blood 

I 

:3. Paralyt ic c.liseasr• lsa1ne as J . 

4. C;uillian-Barrc !Same as 1. 

Brain cortex, 
blood, spinal 
cord and fluid, 
r eces, segment 
of colon 

Sanu: as 1. 

Sarno as l . 

Saine as l . 

• 

Polioviruses 
Coxsackie viruses 
ECHO viruse,; 
Herpesvirus 
Lymphocytic choriomeningitis 

virus 
M un1 ps virus 

Eastern Encephalitis virus 
Western Encephalitis virus 
California Encephalitis virus 
St. Louis Encephalitis virus 
Measles virus 
Mumps virus 
Rubella virus 

Polioviruses 
(~oxsackie viruses 
EOHO viruses 

Coxsackie (;roup A viruses 
ECHO viruses 

X 

X 
x ' 
X 
X 
X 
X 
X 
x, 

' 
x ' 

I 

X 

X 

X 
X 
X 
X 

X 

X 
0 
0 
X 

I X 
0 I () 

I 
() 
() 

_ ___.__ - ------- --- -- --- ---'---------------~--~·-
RESPIHATORY SYSTEM 

-' - -- - --- ·------------ -- - -· 

J. Influenza 

2. Acute respiratory 
infec.-tion 

:J. "( :roup" laryngo­
trac heo bronchi tis 

'Throat washings 'fracheo-
( freeze bronchial 
hnmediately) S\vah, lung 

lissuc 

11'hroat washings Same as 1. 

Sarne as 2. San1e as l. 

4. Pleurodynia ( Born ho Im 'l'hroat washing~ Sarne as 1. 
cliseasC") and stool 

.::;. Pri,nary alypical 
pneumonia 

(i. Psittaco-;is 

7. Others: 
Herpangiua 
Ston1atitis 
Pharyngitis 

·rlu·oat washi11gs Sa,ne as 1. 
and acute phase 
clotted blood 

Same as 5. Saine as 1. 

'fhroat washings, San1c as 1. 
stool and swab 
of oral lesions 

Influenza viruses 

Adenoviruses 
Parainfluenza viruse~ 
Respiratory Syncytial viru:-

Parainfluenza viruses 

Coxsackie (; ruup B viruses 

Eaton Agent (PPLO) 

PsHtacosis Agent 

Adenoviruses, 
Coxsackie viruses or 
Herpec;virus 

-·--------

• 

X X X 

X 
X 
X 

X 

X 

X 

X 

X X 

0 
X 0 

X 0 

0 

0 
0 
X 

0 

X 

() 

I , I --------------'----------- ________ _,_____ ---- ---- ----- - --- - . -- _,_.___ 
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. l'ABLE 8-1 (Cont.) 
----------

SPECI?\1ENS FOR ISOLA'fION 

1)1SEASE Clinical Post i\tf orte,u AGENTS 

-- ---- -- ----~- ---------

:2. wteasles 

:3. Smallpox 

-4. Vaccinia 

5. Chickenpox 

G. Other 

EXANTHEMS 

~fhroat washings, Liver and 
urine, clotted spleen 
hlood 

Same as l. Same as 1. 

Throat washings, Same as 1. 
vesicle fluid, 
crusts 

Same as :3. 

Same as 3. 

'fhroat washings, 
stool and 
vesicle fluid 

San1e as l. 

Same as 1. 

Saine as 1., 
also segment 
of colon 

Rube ]la virus 

ola virus Rube 

\ 1ario la virus 

. . 
n1a virus Vacc1 

Varic 

Coxsa 
ECH 
Herp 

ella virus 

ckie viruses, 
0 viruses or 
esv1rus 

---··--------------------- --'---

l. Q fever 

2. Rickettsialpox 

:3. Rocky Nloun tai11 
spotted fever 

4. Typhus, murinc 

5. Typhus, epidemic 

Blood 

Blood 

Blood 

Blood 

Blood 

and sputum 

__________ __._ _________ _ 

RICKETTSIAL 

Rickeftsia hu.rneti 

R. akari 

R. rickettsi 
. 

R. n1ooseri 

R. protvazeki 

------

67 

·- --------- - - - -
SEROLOGY TESTS 

AVAILABLE* 

Cl/ FA Hl
1

Netttrther 

• 

X X 

X • 

I 
X 

X 

X 0 

0 0 
0 

X 

X 

X 

X . 

X 
I 

I 
X 

-



,, 

1'ABLE 8-1 ( Cont. ) 

------ ·- -- -
SPEC:IMENS FOR ISOLATION 

l)lSEASE (:finical I 
--P,;st Mort<'11, - -

SEROLOGY TESTS 
AVAILABLE* 

---- ------
MISCELLANEOUS 

·---- ---- .. - ------- - -- --
I 't . 

--·.------4- -- --
1. ~1111nps 

2. Myocarditis 

:3. Pericar<l itis 

4. Epidemic 
keratoconjunc-tivitis 

5. Ocular he>1·pt>s 

Saliva and 
c:lotted bloo<l 

1'hroat washings 
,tnd stool 

Saine as 2. and 
pleural fluids 

Conjunctiva I 
washings or 
s<:rapings 

Heart muscle 

Same as 2., also 
pleura] fluids 

" umps , ·1rus 

Coxsackie Group B viruses 

I Coxsackie Group B viru~es 
I 

Adenovirus 1'ype 8 

Herpesvirus 

X 

X X 

() () 

0 0 

() 

X 

G. 1 lepatitis 

Same ns 4 .. 

Scrun1 Australian Antigen X 

7. 

8. 

n. 

Lyn 1 phogran11 Ionia 
, enereurn 

SSPE 

Inf an tile diarrhea 

Bubo pus, tissue , 
spinal fluid 

Serum, spinal fluid 

Stool 

I 0. Cyton1egalic inclusio11 Saliva, urine 
--------

Lymphogranuloma \ 'e11ere11n1 f X 
Agent I 
Rubeola I X 

(:oxsackie and ECHO viruses () 0 

(~yton1egalovin1s X X 
--------·---

*CF = Cornplement Fixation; FA = F luorescent Antibody; HI Hemagglutination-Inhibition; Neut Neutralization: 
and Other = Developrnen tal. 

X = 1~ests available on routine basis. 

0 = T ests performed only when a virus is isolated from clinical materia ls or \.Vith virus known to be prevalent. Specimens 
rnust he accompanied by clinical history. 

Acute blood specimens are to be c:ollec:ted at onset and c 011valesceut bloo<l spec:irnens two lo four weeks later. 
Paired sera are mandatory to demonstrate whether antibodies have appeared or inc:reased in titer during illness. 
Do not freeze clotted blood. 
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·rablc 8-2 Su1n11u1ry of specitncns to collect for 
laboratory diagnosis of viral and rickettsial inf<-,ction 

------ - · ------ ·--------

Aseptic n1eningiti.s 
~1eningo-e11cephal itis 
Paral~ic dis<'asc 
Carditis 

- -----
(~ongenital a11on1alies 

Cytomegalovirus 
Rubella 
--· ------

Respiratory 
Stomatitis 
Eve lesions 

Exanthe111s 
Se1um hepatitis 

Rickettsial infections 

Paired Sera 
10-21-day 
l11terval 

-- ·- --

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 
+ 

+ 
+ 

+ 

Feces 

+ 
·+ 
+ 
+ 

+ 

+ 

·r able 8-3 Sun1n1ary of viral and rickettsial tests 
available 

\ 'irus or Infection 

Adenovirus 
Arbovirus 
Coxsackie virus 
Cytomegalovirus 
Eaton Agent ( PPLO ) 
ECHO virus 
Herpes simplex 
Influenza A and B 
Mumps 
Rubeola (measles) 
Parainfluenza virus 
Poliovir11s 
Poxvirus 
Psittacosis - LGV Agents 
Rabies (Post lmmun. Titer) 
Reovirus 
Respiratory syncytial virus 
Rickettsial infection 
Rubella 
Serum hepatitis 
Varicella - Zoster 

R = Routine Test 
ST = Special Test 

Isolation 

R 
ST 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
R 
ST 

R 
R 
ST 
ST 

ST 

Serology 

R 
R 
srr 
R 
R 
ST 
R 
R 
R 
R 
R 
ST 
ST 
R 
ST 
ST 
R 
R 
R 
R 
R 
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c:erebro­
Spinal Fluid 

+ 
+ 
+ 
+ 

+ 

Throat 
Si:>ab 

+ 
+ 
+ 
+ 

+ 
+ 

+ 
+ 

+ 

Other 

Urine 
Urine 

Scrapings of 
conjunctiva or 
cornea 
Vesicle material 

Adeno 
CEV 
CF 
Cox 
Eaton's 
ECHO 

Table 8-4 Abbreviations and symbols 

Adenovirus 

EEE 
H1I 
Herpes 
Inf] A 

lnfl B 
LCM 
LGV 
Neut 
Psitt 
SLE 
WEE 

< 
> 
L 

California encephalitis virus 
Complement fixation 
Coxsackie virus Group A or B 
Eaton agent ( Mycoplasma pneu1noniae) 
ECHO virus ( Enteric Cytopathogenic 

Human Orphan vin1s) 
Eastern equine encephalitis 
He1nagglutination inhi!bition 
Herpes simplex 
Influenza type A 
Influenza type B 
Lymphocytic chorion1eningitis 
Ly111phogranuloma venereum 

Neutralization 
Psittacosis 
St. Louis encephalitis 
Western equine encephalitis 

Less than 
Greater than 
Less than or equal to 
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The- State Hygit•nic Laboratory offers a wide range 
of services designed to pr<'vc•nt and 1nonitor th<' causes 
of <'nvironmcntal pollution, including progran1s for 
air and ,vater poJlution, radiological hc•alth, p<'sticides 
and industrial hygiene. Nf any of thcsc- services arc 
performed on a contractual basis for various state 
agcnci<'s, ·hut rnost ean be· don<' at the req11est of a 
private party if scheduling is possible. Unlike th(' di­
agnostic services offered by the Laboratory, the ma­
jority of these divisions do not have specific sampling 

, kits available, clue to th<' co1npl<'xity of the equipn1ent 
and pc•rsonnel necessary for obtaining cnvironn1ental 
samples. 

Charg<'s will be assessed according to time> involved. 
In n1ost cases arrangements for scheduling, charges 
and other details for these services may he n1adc- by 
contacting the Office of the Director. 

Th<' testing services offered for municipal and pri­
vate' water suppliC's arc the exceptions in th<' Environ­
mental Science Services insofar as 1nechanics of sampl­
ing is concerned. For these services specific kits arC' 
availal)le and arc' described in the follo,ving sc>ctions. 

All of the Divisions in r: nvironmental Science Ser­
vices, ,vith again th(' <'Xception of the Water Analysis 
Division, r('port thPir findings in the fonn of a multi­
pagC' rC'po1t, ,vhich n1ay he· available upon r<'quest to 
th<' party or agency ,vho initiat<'d thC' survey or in­
vestigation. For n1unicipal and private ,vater ana1y­
Sf'S, appropriate data slips are used for reporting r<'­
sn1ts. 



AlR POLLU1~ION SURVEILLANCE 

INTRODUCTION 

The objective of the Air Pollution Surveillance Di­
vision is to provide the lov1a Air Quality Co1nmission 
and the Departn1ent of Environn1ental Quality with 
data on the quality of air ,vithin the state. These data 
are used to detern1ine v1hether or not air quality stand­
ards are being n1et as well as to detem1ine the ade­
quac~· of those standards. Services to other organiza­
tions n1ay be available depending on availability of 
staff time and equip1nent. 

COLLECTION AND SHIPMENT OF SPECIMENS 

San1pling of air contan1inants is a con1plex problen1 
requiring specialized equipn1ent and procedures. Most 
samp1ing ,vill rcquir<" our Laboratory staff to operate 
thC' equipment. Therc>fore, any determinations of air 
conta1ninants ,.vill be handled on an individual basis 
after discussions on the scope of individual prnblems 
and the equipment capabilities of the Laboratory have 
been considered. All requests for the services of Air 
Pollution Surveillance are to be n1ade by contacting: 

Director, State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52242 
Telephone: 319/ 353-5990 

·rypcs of services available include n1easuren1ent of: 
1. Dt1stfall 
2. Coefficient of Haze 
3. Sulfur dioxide 
4. Carbon monoxide 
5. Suspended particulates 
6. Ozone 
7. Hydrocarbons 
8. Fluorides 
9. Hydrogen sulfide 

10. Am1nonia 
11. Nitrogen oxides 
12. Particulate emission 
13. Gas flow rates in stacks 
14. Meteorological data ( wind speed, direction, 

barometic pressure, temperature, humidity) 
15. Particle identification 
16. Soil analysis for selected pollutants 
17. Crop analysis for selected pollutants 

( Other determinations may be available depending 
on availabilitv of staff time and equip111cnt.) , 
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REPORTING OF LABORATORY RESULTS 

Reports of all findings are submitted in ,~,riting to 
the Iowa Air Quality Con1n1ission as well as to other 
interested parties. 

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 ,.vorkers or among the citizens of the state. 
Services are performed primarily for sponsoring state 
agencies. However, services are availa:ble to the pu·b­
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 52242 
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. 
6. 

Collector's name 
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 -



oralory "·di r1111 1nost l(•sts. A prcli111inary coutacl ,vilh 
the 1,aboratcn·~· sho11lcl h(' 111aclc to set a testing dat(' so 
the sa1nplcs c:an hC' rnn on the clat<.' rcc:eivccl. TflE 
SA:\f PLJ~S i\HE PEl,ISJTABLE. 

Lead in Blood 

1. Sp<'C'iincns should hl' dra\\'ll under the auspices 
of a ph~ ~ic:ian. 

2. t\ n1iniinu1n of 10 1nl of blood is required per 
t<.'~t. 

:3. Thoroughly 1nix th(' blood and anticoagulant i1n­
rnec.liatc·ly aft<>r dra,ving. 

4. Use 10 1nl vac:utainer spec:in1en tubes ,vith ACG 
nr hc 'parin anticoagulants. If a substitudon is 
rcq11ircd, vc'rif~ its suitability ,vith the Labora­
tory as sev<.'ral available anticoagulants inter­
fer<' ,vith the c.ll'tcrn1ination. 

5. Inc.:lu<lc On(' unused tube fro1n the san1c 1nan11-
factnrcr·s lol nn1nbcr of spcchnen tubes as a 

eontrol ,vith each series of tests. 
6. Kc<'p the sa1nples iced and cl(•livcr to the Lab­

oratorv ,vithin 24 hours. 
In addition to date and personal identification, in­

forrnation should b<.' included if the individual is tak­
ing n1cdication of the sequestering type (e.g., EDTA's) 
as these interfere ,vith the determination. The analvsis 

• 
is reported as r,g 1100 n1I ( micrograms of lead in 100 
n1l of blood ) . 

This report rncthod is considerC'd similar to the' 
/Lg/100 g n •ports. Correlations with coproporphyrin 
levels and stipple cell counts arc available to the 
physician through 1nedical literature. The detennina­
tion of lead in urine, particularly ,vbcre samples arc 
not 24-hour sa1nples, has been more variable and is 
therefore not c:urrcntlv usC"d. More convenient tech­
niques ,viii be adoptC?cl ,vhen they arC' m~1dc available 
and vcrifil'd. At present, hov,1evcr, blood lead dete1mi­
nations provide a proven valid reference. The test will 
1neasure to the nearest ~tl/100 n1l ( standard deviation 
= 2). This is n1orc than adequate to discriminate be­
tween background levels and actual exposures. 

The laboratory dctern1ination is n1adc on a Perkin ., 

Eln1er :t-.1odcl 303 Atomic Absorption Spectrophotom-
eter. Guides arc available for corrective> action on 
the part of industry. It n1ust be rC"cognized that a 
physician should be consulted concerning significance 
of lead level, 1nodc of application and treatn1cnt of 
patients. The above guide applies only to INOR­
GANIC lead exposure. Organic fonns, such as tetra­
ethyl lead used in gasoline, require additional clinical 
tests. 
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Lead in Paint Chips, Flakes or Scrapings 

1. 

2. 

Sub1nit at least one gran1 of paint specimen, 
preferably at lea~t a 10 square centimeter area, 
in as fe,v pi<'(·<·s as possible for qualitative emis­
sion spcctrographic: analysis for lead or quanti­
tative ato1nic absorption analysis for lead. 
Preferably, layers of paint which have flaked 
free fron1 underlying plaster or paper should be 
sub1nitte<l. If paint free of these cannot be lo­
cated, th<' Laboratory will atten1pt a separation 
b) soaking the spc·cin1en in water before analy­
sis. If reasonably sized pieces are submitted for 
quantitative analysis, a concentration of lead 
per area can be reported as "veil as concentra­
tion per ,vcight. 

Mercury in Urine 

1. Collect a 24-hour composite san1ple of urine in a 
nitric acid rinsed glass container. A nonmetal 
closure is required. 

2. Keep the urine specin1cn cool during and after 
collection and mail to the Laboratory \vithin 24 
hours after collection. 

Both lead and mercury analyses are done by atomic 
absorption. The sensitivity of the lead determination 
is about 0.01 111g/l, detection is about 0.002 mg/1 and 
the sensitivity of the mercury detern1ination is about 
0.002 n1g/ l , with detection of about 0.0005 mg/1. 

Qualitative Metals Determination 

1. Submit at least one gram of solid sa1nple or ap­
proximately 10 n1l or n1ore of liquid sample with 
a request for cn1ission spectrographic analysis. 
The request should state the metals of prim<' in­
t<'rcst. 

2. San1ples for e1nission spectrographie analysis 
should be subn1itted in glass vials or bottles ,vith 
non1nctal closures, but may be submitted in 
plastic containers, or even " 'rapped in paper if 
solid. 

Sensitivity and detection limits vary, depending on 
the specific 1netal and / or the nature of the srunple. In 
general, detections do,vn to low parts per rnillion ( dry 
weight) ,nay be possible, but arc not quantitative 
under our routine 1nethod of analysis. Aton1ic: absorp­
tion is used for quantitation where required. Atomic 
absorption analysis can be used for san1ples sub1nitted 
for emission spectrographie. analysis, but san1plc 
an1ounts should be at least 10 tin1es greater than the 
miniintnn an1ounts stated for en1ission spectrographic 
analvsis. 
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Miscellaneous Determinations 
The follo,:ving tests are also available upon request. 

Please contact the State Hygienic Laboratory, :tvledical 
Laboratories Building, The University of Iowa, Io,va 
City, Io,va 52942 for arrangen1ents, san1pling, and 
scheduling concerning these tests. 

1. Identification and detern1ination of concentra­
tions of both organic and inorganic solid con­
ta1ninants, e.g., lin1e, silica, and 1netals. 

2. Identification and detern1ination of concentra­
tions of air contan1inants such as acid mist, car­
bon monoxide, oil mist, solvents, and metals in 
\velding fun1es. 

3. ~feasure1nent of ventilation as necessary to de-, 
fine a problen1. Such n1easurements include di­
rection, velocity, and static pressure. 

4. Determination of flash point of combustible li­
quids by Tag closed cup, Pensky-Martens closed 
cup, and Cleveland open cup methods. 

5. Detem1ination of heat stress. 
6. Light studies for intensity and glare dete1mina­

tions. 
7. Noise measurement including octave band an 

alvsis. 
; 

8. 't\1easurement of levels of explosive vapors in 
the air. 

9. Measurement of oxygen levels in work atmos­
pheres. 

REPORTING OF LABORATORY RESULTS 

The Laboratory will fonvard data to the company 
1nanagcn1ent or th<' requesting physician. Where a 
state agency has requested that a problen1 be defined, 
the reports ,vill be forwarded through that agency. Re­
ports of all findings arc submitted in writing. Values 
obtained are checkC'd for compliance ,vith state and 
federal standards. 

-- -- --- ----- --- --- - -- - ------ - -- -

RADIOLOGICAL HEAL TH 

INTRODUCTION 

The objective of the Radiological Health Division is 
the detection and prevention 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 radionuclides, and other sources of ionizing and 
nonionizing radiation. The Division provides technical 
assistance and engages in environmental surveillance 
programs for collecting and assessing data on a11 form s 
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of public radiation exposure throughout the state. Ser­
Vlces are pri111arily perforn1ed for sponsoring state 
agencies. 

COLLECTION AND SHIPMENT OF SPECIMENS 

The collection of specitnens for analysis by the 
Radiological Health Division is a complex process re­
quiring specialized equipn1ent and procedures. Most 
san1phng ,vill require our la-boratory staff to operate 
the equipn1ent. Therefore, any detern1inations of ra­
diological health hazards ,vill be handled on an indi­
vidual basis after discussions on the scope of individ­
ual proble1ns and the equipment capabilities of th(' 
Laboratory have been considered. All requests for the 
services of the Radiological Health Division are to be 
made by contacting: 

Director, State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52242 
Telephone: 319 1353-5990 

Tests available: 

1. Direct dose rate measure1nents for Beta, Gan1-
1na and X radiation to determine hu1nan occu­
pancy radiation levels 

2. Direct measuren1ent of non-ionizing radiation 
emitted from electronic products 

3. Personal surveys of X-ray facilities . 
4. Gross Beta-, Gamn1a- and Alpha-radiation analy­

ses of environn1ental samples 
5. Radioanalvses of n1ilk for Iodine-131, Bariu1n-

✓ 

140, Cesiun1-137, Potassiun1-40 and Strontiun1-
90 

6. Radioanalyses of surface and ground water for 
Radium-226, Strontiun1-90 and Tritium, and 
othC'r specific radionuclides as required 

7. Upon request, specific radionuclides in other 
n1cdia such as fish, vegetation, soil, etc. 

8. l.,eak t<'sting of sealed radiation sources 

REPORTING OF LABORATORY RESULTS 

Reports of all findings are subn1itted in ,vriting. X­
ray survey reports are provided as shown in Figures 
11-1, 11-2, 11-3, 11-4, 11-5 and 11-6. 

1. X-ray facilities are surveyed for compliance with 
the recommendations of the National Council 
on Radiation Protection and Measurements as 
listed in NCRP Repo1is 33, 34 and 35. 

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



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 Chuge of X-ray Facility _______________________________________ _ 

Name Title 

Person Interviewed ---------------------------------------------
Type of Facility: 

Private Office 

Mobile 

D 
I I 

Name 

Hospital 

Clinic 

D 
D 

Position 

Other: 

Previous Radiation Survey __________________________________________ _ 

NCRP · 
Report No. 33 
keference 

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 

Dukroom 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 

Name of Facility 

X-RAY PROTECTION SURVEY REPORT 

Radiog,aphic 

Administrator ____ __________________ __________________________ _ 

Location ___________ ________________________________ ~------

Date of Survey _______ _______________ Surveyon A. ____________ __,B. 

Person in Charge of X-ray Facility _________________________________________ _ 

Title Name 

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

Control Panel Manufacturer _ _ _ ____________________ _ --------- -------

Tube !lead Manufacturer and Model 

TYPE: 
Max. kVp (rated) 

Fixed Radiographic. _________ _ Mobile _______ _ 

Photofluorographics.._ ________ _ Other _________ _ 

NCRP 
Report No. 33 

lief• 
ITEM 

3.2.1 (d) A. 
Filtration, total mm. aluminum equivalent ____________ _______ _ 

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

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

,.2.1 en D. 

3.2. l (e) E. 

F. 

3.2.3 (b) G. 

3.2. J (e) H. 

I . 

3.2.1 (a) r. 

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. 

Primacy and secondary barriers adequate. 

Diagnostic-type tube housing 

Radiation exposure to occupational personnel, within limits. 

Radiation exposure to nonoccupational personnel, within limits. 

EXPOSURE RATE MEASUREMENTS Taken at ______ kVp ______ mA 

A. Behind protection barrier __________ _______ ____ _ 

B. Outside p1otection barrier ___________ _ _ ___ ~---- --

C. Behind lead glass ___ ___ _ _ ____________ _ 

D. Behind wall of cheat board _______________ _ _ ___ _ 

E. Other measu,emenu 

COMMENTS: 

mR/hI. 

mR/h1. 

mR/hI. 

mR/hr. 

Figure 11-2 X-ray protection survey repo1t -
radiographic 
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Max. mA(rated) 

YES NO 

- ----



TIIE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Fluoroscopic 

Name of Facility _____________________________________________ _ 

Admirustrator -----------------------------------------------
Location -------------------------------------------------
Date of Survey ___________________ _ Surveyors A. _________ _ B. 

Person in ChaJ'ge 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 

3.1.1 (g) C. Bucky slot covered. 

3.1 .1 (h) D. Leaded drapes around screen. 

E. Fluoroscope and console electrically grounded. 

3.1.1 (d) F. Shutters function properly. 

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

3.1.1 (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 R/minute. 
.(The recommended limit is 10 R/mmute.) 

3.1.1 (c) K. Filtration, total mm. aluminum equivalent 

3.1.1 (e) L. Deadman type exposure switch. 

3.1.1 (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 _____________ mR/hr. 

Exposure rate to the assistant ______________ ~ mR/hr. 

Other exposure rate measurements: 

COMM.ENTS: 

Figure 11-3 X-ray protection survey report -
fluoroscope 

76 

YES NO 

-



THE UNIVERSITY OF IOWA STATE HYGIENIC LABORATORY 

X-RAY PROTECTION SURVEY REPORT 

Facility-Dental 

Name ofUser(s) _____ ______________ _ _____________________ _____ _ 

LocatioL-:..·---------------------- -------------------.---------

Date of Survey _______ Surveyors A. ____ _____________ B. _________________ _ 

Person Interviewe"---------------------------------,-,..,------------- -----
pontion name 

Type of Practice: 

General _ _ ___________ _ Pedodontic _ _ _ _ _________ More than one Type ______ _ _ _ _ 

Oral Surgery Periodontic Other (specify) ___________ _ 

Orthodontic Prosthodontic ___________ _ 

I!,revious Radiation SurveY------ - - ----- ----- -------------------::r-7::---------­te 

NCRP 
Report No. 35 

Reference 

6.3. l 
6.3 
6 .3.1 

6.3.2 

4.9 
4.11 

4.11 

4.11 

4.11 

4.11 

4.11 

4.11 

4.11 

4.11 

4.11 

A . 

B. 
C. 
D. 
E. 
F. 

G. 
H. 

I. 

J. 

K. 
L. 
M. 

N. 

0 . 
P. 

Q. 
R. 

S. 
T. 

name 

ITEM 

Total number occupationally exposed 
Total number of operators 

Total number monitored 

Monitoring system employed.(fype) 
Monitoring system adequate. 

Monitoring records satisfactory. 

Patients radiographed (Ave. per week) 
Total number of machines at this facility 

Total number of units (tubes) 
Brand and type of X-ray film used 

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. -------------

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 Survey ______ _ Surveyors A. _________________ 8 _________________ _ 

Person Interviewed-------------------------------~..,....---------------
narr,e position 

Control Panel Manufacturer _______________________ _..,erial No. _______________ _ 

Tube Head Manufacturer and Modet _________ _ ___________ ....:)erial No. _______________ _ 

Maximum kVp (rated) ___________________ Maximum mA (rated) __________________ _ 

Pointer Cone: 

None ______________ Short Open ____________ Long Open ____________ _ 

Short Pointed Long Pointed Other (specify) __________ _ 

NCRP 
Report No. 35 . 
Reference 

2. l.2a 

2.1.3 

2.l.5b 

2.1.4 

2.1.2f 

2.l.2d 

2.1.la 

5.1 

4.8.2 

4.2 4.8 . l 

ITEM 

A. 

B. 

C. 

D. 

E. 

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. 

F. X-ray unit grounded. 

G. Stability of tube head, adequate. 

H. Cone attenuation, adequate. 

I. Tube housing radiation leakage within standards. 

J. Primary and secondary barriers, adequate. • 

K. Gonad shielding used. 

L. Film holders used. 

M. Estimated Number of films per week on this unit ______ _ 

N. Average exposure time per film _____ sec. _____ kVp ______ mA. 

EXPOSURE RATE MEASUREMENTS Taken at ____ kVp ____ mA. 

YES 

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·RA Y PROTECTION SURVEY REPORT 

Scatter Radiation Measurements 

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

ANTERIOR 

~ 
RIGHT 

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

Figure 11-6 X-ray protection survey report - scatter radiation 1ncasuren1cnts 
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:3. En,·ironnH·ntal lt•, cl-. of radioactivitv are check-, 

<'cl for co,nplianc·(' ,vith standards C'stablishcd bv 
the Io,va \\1atl'r Quality Co1nn1ission, llnited 
State~ Public 1-Iealth Service and guidelines es­
tablished bv the Federal Radiation c:ouncil. 

-- . - . - - ------ -

DRINKING WA,.fER 

IN'J'RODLI( :TI()N 

The l <)\va Cit, l ,ahoratorv offers a service ,vhcrel)\ 
, , -

a sing](' sc11nplc n1a) he tested for coliforn1 bac.:teria, 
nitrates, iron, hardness and iron bacteria in drinking 
,vater. This s<.>rvicc' is available to private individuals 
as ,veil as n1nnicipaliti<'s throughout the state. 

Regular bacteriological sampling programs for mu­
nicipalities throughout Iowa are required by the DEQ. 
The minilnum nun1ber of samples to be collected from 
the distribution systen1 and tested each month depends 
upon the population served by the system. 

Individuals using \vater from a p1ivate well should 
ideally have their water tested everv six months. 

, -

c;oLLECTION AND SHIPMENT OF SPECIMENS 

The bacteriological tests will be perfonn<'d only on 
san1plcs <.'Oll<'etcd in containers provided by the Lab­
oratory. If you \.Vish to have your \.vater tested, a re­
<[U<'St for a sa,nple kit should be sent to: 

State H ygienic Laboratory 
Medical Laboratories Building 
Iowa City, Iowa 52242 

Attc·r rec.:eiving your request, the Laboratory ,viii 
pron,ptly send a kit ( Figure 12-1 ) consisting of a 
sterile bro,vn glass bottle with a white cap for un­
ch1orinatcd water supplies, a styrofoam shipper, a re­
turn addressed n1ailing box, a set of sampling instruc­
tions and a data slip. If your water supply is chlo1in­
ated or treated with iodine or bromine, indicate this in 
your original request for a kit. For chlorinated sup­
plies, the sample bottle has a black cap indicating that 
it contains a small quantity of sodium thiosulfate to 
neutralize the residual chlorine so that the bacterio­
logical exa1nination will indicate the true bacterial 
content at the time of sampling. Use the white-capped 
bottles only for sampling of unchlorinated water sup­
plies and the black-capped bottles only for sampling 
of chlorinated water supplies or those treated with 
iodine or bromine. 

However, if a bacteriological and nitrate test are 
desired for a chlorinated water supply, a black-capped 
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bottle n1ust he used for the bactC'rio1ogical test and a 
,vhitc-c:apped bottle n1ust be used for the nitrate test. 
The rc'ason for this is that th<' dechlorinating agent 
( sodiun1 thiosulfatc) present in the black-capped bot­
tle interferes with the nitrate test. 

To collect the san1ple: 

1. Tak(' ,vater sa,nples only from a cold water 
faucet. 

2. Thoroughly fJan,c the <·xterior of the water 
faucet fron1 \vhich the sample is to be taken. 

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

of thC' cap or lip of the bottle. Do not put the 
cap down ,vhile filling the bottle. 

5. Fill the bottle to within about ½ inch 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 ,vill not be 
tested by the Laboratory. 

STATE HYGIENIC LABORATORY-WATER ANALYSIS 
1o- City, Iowa 52240 

I _ ,,_,_ llACl[_ IOPT .... _....., I 

Town •.•••••• J ~, k. -~. ~!l_~~···- County ••••••• .l:::)~1
.~.: • • ':-::!?. ..... . 

Cull••tor ...•. M ..... . s.~ 1:t)t ........... . Date Collected.2.-:.L~.:.?.~ 
S.mpllng Point .. ... • EAvt~. I~0·A·· .. ··=ii:~·.:························ 
Purpoee of Sampling •.... _ .. • J5K lw~J ••• ~ ••••• .l;;'.-'-J •••••..•...•.•.•.•••.•••. 

...... 

Chy 

PL[A S t P"INT PLAINLY 

Oorner ol I A s . I 
Supply ••••• t'. h ... J. )_ 1.lk ..... 

Chlorine ....•.•.••• ·····~ ··· 

~Ill of Well •• .• S 9.~ ....... . 
1)pe of Pladorm .f.'9.~LlL!t,g 

(To be !Uled rn by labOratory) 

BAc-n:~t!, ';::!:s1s j 
L5H BGB COLIFORM NPN 

0 SAFE 

1 l UNSATISFACTORY 

S I UNSATISFACTORY 

9.2 UNSAFE 

16 UNSAFE 

16+ UNSAFE 

fOk LABORATORY USE ONLY 
1234$6789 

I ~~•-

C1lEMlCAJ. ANALYSIS 
$1 00 per HIPPie 

'NITRATE 
SAFE □ 

____ ppm UNSAFE□ 

• .,._.,.,.. u• loi prf"Pl""DOn ol 111'lran1 foaauJa 

W .J. HALBLU. JI.,, l'll.D. 
Dlrecllor i,-

l"igur(' 12-2 \\later analysis data slip 
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Styrofoam Shipping 
Container 

Water Data Form 

'"'"''"'" .. 
~ ... ... I 

I 
t . . ,., ~-'"' ...... ... 

.... - - -­-----·--,. ,,.,_,_, ... ,.., ~,._.lt . ,. - ·-.. •,.-1,t! .. ~H\WI 

' ·-~ ... -· ... "' .,n, _,, .. ··- .... , 
.. -. , 

• ........... ,.. "'",., 
• I ,♦♦ Ito-> <\.f ftc~\ ,--·~ ,, .. v• 

.. <!,,. .... , ~ 

f'• « AJ,1,'"-"T• ♦t 1 '<.# I NJ,. 

J' • • - ,t • 

[ . 

l 

l 
! 

J 

.. ... ,...-
••U"A-0 ~.,,,. -"1-

HI'~~·• "" r,.-_.,. . .. _.. ..... .,,,..,..,.. ... 
tt••·"'~- , ... '.,,..,, ,.i . ... 

W .J k.t. ......... A. ...... n .0 ,-
OI....,_-" 

I 

Sterile Bottle 
With White Cop 

. ck Cop With Sodium 
ulfate for Chlorinated 

~:mt 
k-.,J'!.c­....... 

' 

Supplies) -
.qp. 
...... tr "::= -· n as urrmv....._. 
..-:tz:t •••~ .... -.--

FRAGtLE 

TH•llt> UA$$ '-'ATl[FI ....... ,...._,. ... _..... .. ......... t-

Return Addressed 
Mail ing Box 

Plastic Container Bag 

Sampling Instructions 
ff-4.ft Ml:'QtS.Ntt; t..,A~tf<(•Y- HnltA a"N \OWA 

-- M ... a JlttL LUC?; IJ-$1 fl..,,. • .,,...,,,., 
. . ....... :1% ...... .....,.,....,..,,, ......... ..- ................... ........... 
1,ha----6,3~ "'~---- .. _ . ., ............ ---------'- ... ~ . ......_, ......... ,~ 
• ;;. ,~.-:-.. -::~ --♦--- ,..,,..._......,.....,. ... ..,... .... .,.,,. 

• ltt.&. Oln" IMF,\. CA..M> CC:>W~Y,,,,. I»~ Vlt~ ,>Aff : ':tl:tt~:- ~ •t&.L&rt fN WI' OATA « ..JllU 11#'Clan'- ... ,u 

.,, ~·•t:~~~.::::::. ..... =- ,.••· •;¥'-:)r+.--= 
" 5 '"'" •ttn1u1-......... .......................... 11••-.,,.... 

~ ..... , 
• ...._ • 10~ I Utt~_.• --•- 0 f ....... .,. _ _, 

4 ......... ... --... ................. ·.;;;.-.. -
.... .._... • ....... ..- __.,. ': ::-;:, ..... d , ,;4' _:;.:: 

...._ ... ..,... ......... .... 4 .,: ...... ..... ~':r: .... ..... .. •• .. .... .....,_ .. -·· _ _,_ """'"·-
,. 00Ntft"a:M1)~ U'N<>mt'&a:0-.~.-•· 1 

Figure 12-1 Drinking water collection kit 
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'l'hc ·· purpose· of sa111pling" should designate ,vhich 
tests you "ish to have done. Indicate if you ,vish only 
a bacterial test. l~h<' laboratory charge for a "bacterial 
test onh·" is $3.00. If vou "vish chen1ical analvses, in-. , , 

dic:ate iron, hardness, nitrate or all of these. An a<ldi-
tional 83.00 fee is charged whether one or all of the 

chen1ical analyses are requested. If you desire an iron 
bacteria ('Xan1ination, also indicate this under "pur­
pose' of sa111pling." The iron bacteria examination fee 

is $5.00. The total cost of an exan1ination for total 
coJitonHs. nitrat<'. iron, hardness and iron bacteria is 
$11.00 per san1ple. 

8. Place the filled and tightly capped bottles in 
the 1nailcr ,vith the data slip enclosed in th<" 
plastic bag "vhich is provided in the kit. In­
clude pay,nc.'nt for the exa1nination of private 
,vater specin1ens ,vith the data slip. Use a 
check or money order payable to the State 
1-Iygicnic Laboratory. Do not send cash. 

9. Place n1ail<'r inside the pre-addressed mailing 
box and secure the n1ai1ing Jock-tahs. Add ap­
propriate postag<'. 

10. Mail the sample to the State Hygienic Labora­
tory by parcel post immediately after collec­
tion. Samples received more than two days 
after collection will not be accepted for analy­
sis. Sample collection and shipping should be 
performed so that the san1ples arrive in the 
J ,aboratory no later than Thursday of any 
,veek. 

REPORTING OF LABORATORY RESULTS 

After the laboratory tests are completed, copies of 
the report are sent to the individual ( or city) who sub­
mitted the sample as well as to the State Department 
of Health or DEQ, depending upon the source of the 

sample. 
ThC' bacteriological ( colifonn) interpretation 1s HS 

follows: 
1. Satisfactory-coliforn1 bacteria ( MPN) - 0 to 

Jess than 2.2 
This indicates that the water is bacteriologically 

safe to drink. 
2. U nsatisfactory-coliforn1 bacteria ( M PN) - 2.2 

to Jess than 9.2 
Contan1ination of the water supply is indicated. 
A second sample fron1 the same sampling point 
should be submitted as a recheck. If the S<'cond 
sample- also shows contan1ination, a careful snr­
vcv for defects in the well and distribution svs-, , 

tern should be n1ade. 
3. Unsafe-colifom1 bacteria ( MPN ) - 9.2 or nlore 

This indicates bacterial contan1ination. A carl'ful 
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~urvey for defects in the well and distribution 
system should be 1nade. If no defects are found 
a second san1ple should be submitted for a re­
check. 

If your well is determined by testing to be bacterio­
logica11y 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 ,vhen the water is used for preparing "for­
mula" or other beverages for infants under one year 
of age. Hun1ans 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 of water. The 
greater the hardness, the more difficult it will be to 
develop a lather v.rith 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 AND RADIOLOGICAL 
ANALYSIS OF WATER SUPPLY 
SAMPLES 
INTRODUCTION 

The n1ineral analysis of a ,,vater supply sample pro­
vides precise infon11ation on significant physical and 
chemical characteristics of the water. The chemical 
parameters include not only the usual anions and ca­
tions present in a ,vater supply, but an extensive stud)· 
of the heavv trace n1etals ,vhich could be detrimental 

; 

to hun1an consumption or industrial use. 
The radiological analysis of ,vater supply san1ples 

consists of gross alpha and gross beta-gan1ma activity 
counts. Those samples having picocurie levels exceed­
ing United States Public Health Service D1inking 
Water Standard lin1its are analvzed for Radium 226 , 

and Strontium 90. 
The results of the n1ineral, heavv n,etals, and radio-, 

logical analyses can be used to evaluate the quality of 
the water for d1inking and other uses. The results also 
determine the method of treatment which might be 
necessary to improve the quality of the ,vater supply. 



1,he tests perfonned are listed belo,v: 

-\.lkalinit, Sodiun1 
Phe11olphthalC'in Solids 
Tota] Dissolved 

Bicarbonate Total 
Calciun1 Sulfate 
Carbonate 
Chloride 
Conductance 
Fluoride 
Hardness 
Tron 

Soluble 
Total 

\lagncsitun 
\1anganese 
Kitrate 
Potassiu1n 
Silica 

Trace \fetaL<i 
Arsenic 
11ariun1 
Cad1niun1 
Chron1itnn 
Copper 
Lead 
1'lercur, 
Zinc 

Radiological Activity 
Gross alpha 
Gross beta-gan1ma 

This anal)·tical service is available on request to mu­
nicipalities, state agencies, and private individuals. 
This service is provided by the Des 11oines Branch, 
and all requests for sample kits should be directed to: 

State Hygienic Laboratory 
Des Moines Branch 
East 7th and Court Street, Room 405 
Des Moines, lovva 50309 
Telephone: 515/ 281-5371 

A fee is charged to cover the analytical expense. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Upon receiving a request for a mineral and radio­
logical analysis, the Des Moines Branch Laborator, , 

will ship three different size plastic bottles and a 
data card for each sample to be analyzed ( Figure 12-
3). The bottles supplied consist of a one-gallon plastic 
bottle for radiological analysis, a half-gallon plastic 
bottle for general mineral analysis, and a pint plastic 
bottle containing a small amount of nitric acid as a 
preservative for trace metals. The pint bottle is sealed 
in a plastic bag as a precautionary measure against 
acid leakage. Please use the bottles supplied and not 
bottles of your own choice. 
1. Pump well to waste for at least 30 minutes before 

sampling so that the collected san1ple is repre­
sentative of the well water. The pumping time 
and rate in gallons per 1ninute ( if known) should 
be recorded on the data card. 

2. Fill the one-gallon and half-gallon bottles to the 
neck and tightly cap them. Remove the pint bottle 
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fro1n the plastic bag and fill to th<.> neck \<vithout 
spilling the nitric acid or overflo\<ving the bottle. 
R<..>place the pint bottle in the plastic bag and re­
seal before shipment. 

3. Fi]] a separate clear glass container with water 
and obserYe whether or not there is any turbidit) 
(cloudiness) present in the ,vater. Record this ob­
servation in the appropriate location on the 1nin­
eral data card. 

4. Supply the inforn1ation requested on the data card 
including to\vn ( if applicable) and countv in 
,vhich the well is located, the collector's n~me, 
o,vner of ,vell, collection date, \vell nan1e or num­
ber, well depth, const1uction date of ,vell, and the 
name and address of the person to who1n the re­
po1t should be sent. Also indicate whether or not 
polyphosphates are being used in the treatn1ent 
process and make certain that all three sample bot­
tle numbers appear on the data card. 

If possible, it is desirable to have a record of 
water temperature, alkalinity and pH at the time 
of collection; ho¥.1ever, this is not mandatory. 

5. The water samples for mineral and radiological 
analysis, accompanied by the data card, should 
be shipped to the Des Moines Branch Laboratory 
on the day of collection. Both sample col1ectio~ 
and shipping should be arranged so that the sam­
ple ar1ives in Des Moines no later than Thursday. 

For optimum accuracy no 1nore than three days 
should elapse between collection time and arrival 
of the sample at the Laboratorv . ., 

REPORTING OF LABORATORY RESULTS 
R~sults of the analysis ,vill be mailed \Vithin ap­

proximately four ,veeks of receiving the sa1nple. The 
parameters are reported in parts per million ( equiva­
l~nt to 1nilligrams per liter) with the exception of spe­
cific conductance, mercury, and pH. Nitrate concen­
trations are reported as nitrate and not nitrate-nitro­
gens. Copies of all mineral reports are sent to the Iowa 
Department of Environn1ental Quality. 

Inquiries concerning the meaning of the reported 
values and their relationship to d1inking water quality 
should be directed to the Io,va Department of En­
vironn1ental Quality. 



STATE HYGIENIC LABORATORY 
The University of Iowa 

Medical Laboratory Building 
Iowa City, Iowa 5224 2 

319-353-5990 

COMPLETE MINERAL ANALYSIS 

TOWN . COUNTY -------------- --------
OWNER OF SUPPLY -----------------
COLLECTOR'S NAME ----------------
REP OR 1!' TO: --------------------

FIELD DATA 

Lab No. ----
Mineral No. ---
Reported ----
Sampled ___ _ 

Received ----

WELL DATA 

SOURCE ------------------
SAMPLING POINT 

NAME OR NUMBER._· ___ _ 

-------------- CONSTRUCTION DATE ---DEPTH ________ _ 

PUMPED HRS AT GPM ---- ---
WAS SAMPLE FREE OF TURBIDITY WHEN COLLECTED -------------TE MP ERA TUR E 0 c _____ ALKALINITY (J'l'\g/ 1 CaCO3)P ___ T pH ___ _ 
IS A POLYPHOSPHATE BEING USED? ______ DATE OF PREVIOUS SAMPLES __ _ 

LABORATORY ANALYSIS (Milligrams per Liter) 
Specific Conductance at 2S°F _____ Micromhos Silica (SiO2). ____ _ 
Total Residue _____ Soluble Iron (Fe). __ 
Filtrable Residue _____ Total Iron (Fe). ___ _ 
Alkalinity as CaCO3 P _____ T pH ____ pHs. _______ _ 
Hardness as CaCO3 _____ mg/1 gpg ___ Stability Index __ _ 

CATIONS ANIONS TRACE METALS RADIOACTIVITY 
(K+) ____ (No

3
=) ____ As ______ (picocuries/L) 

(Na+) ____ (F-) ____ Ba ______ Gross Alpha __ _ 
(Ca++)____ (Cl-) ____ Cd ______ 226 Radium __ _ 
(Mg++)____ (So4=) ____ Cr______ Gross Beta 
(Mn++)____ (HCOJ) ____ Cu______ 90 Strontium __ 

(CO3=) ____ Pb ______ Other 
(CN-) ____ Hg _____ _ 
(PO4~) ____ Se 

Ag-----­
Zn 

PESTICIDES (mg/L) ------
Chlorinated Hydrocarbons Organophosphate & Carbamates 

Organics 

CCErn,--­
CAEm,._ __ 

MBAS 
Herbicides 

__________ Principal Chemist W J Hausler Jr, PhD, Director 

Figure 12-3 :tvf ineral analysis data slip 
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FLUORIDE ANALYSIS AND 
PR()FICIENC\" 1-.ESTING 
INTRODUCTION 

Fluoride analysis proficiency testing is a service pro­
,·icl<'d h~ the Laborator~ to each fluoridated public 
,,·atcr suppl~- to n1eet rcquire1nents of the Iovva De­
partn1ent of En\'iron,nental Quality. The purpose of 
this progran1 is to ensure' that ,vater plant operators 
are accuratel~- n1easuring the fluoride content of the 
fluoridated chinking ,v,tter. This is necessary if fluo­
ride concentrations are to be nu1intained at the opti-
1nun1 level to prevent dental caries. 

\ \ 7hcn fluoridation equipn1ent is installed in a n1u­
nicipal ,vater plant, the plant operator will be pro­
vided ,vith a six n1onths' supply of fluoride sample kits. 
Thereafter, the operator is expected to request an ad­
ditional supply from the Des Moines Branch Labora­
tory. We suggest this be done when the original sup­
ply is din1inished to hvo kits. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Each fluoride sa1nple kit ( Figure 12-4) consists of a 
styrofoam mailer, a yellow, adhesive-backed label for 
return mai1ing, 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: 
1. 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, being sure he has recorded his analyti­
cal result. "Collector's Remarks" should include 
anything unusual about plant operation at the 
time of sampling as well as any interferences 
with the fluoride analysis which are known to be 
present. The collector can indicate a need for ad­
ditional sample kits under "Collector's Remarks." 

3. After filling the bottle, the cap should be screwed 
on tightly to prevent leakage. The bottle and 
data slip ( in the plastic bag) can then be placed 
in the shipper and both halves of the shipper 
put together. Peeling the backing layer from the 
yellow label exposes the adhesive 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 Street, Room 405 
Des Moines, Iowa 50309 
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5. IMPORTANT: No portion of the fluoride sample 
kit should be interchanged ,vith the bacteriologi­
cal sample kit ,vhich has a si1nilar stvrofoa1n 
shipper and bro,vn sa1nple bottle. · 

The second part of this program includes sending 
a set of three san1ples, each containing an unknown 
fluoride concentration, to every public ,1/ater supply 
systen1 ,vhich fluoridates. The person responsible for 
the fluoride analysis at each facility is asked to analyze 
the three sa1nples and send his results to the Des 
Moines Branch Laboratory. This provides an addition­
al check on each analyst's ability to perform the fluo-
1ide analvsis. 

Training courses for fluoride analysis are held in 
the D es Moines Branch Laboratorv for new water 
plant operators or operators of plants which are 
scheduled to have fluoridation equipment installed. 
These one-day training session <; are scheduled when­
ever there is a sufficient number of trainees to make 
a class. 

FLUORIDE ANALYSIS FOR PRIVATE WELLS 

Individuals \.vishing 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 of $8.00 is charged for each analysis. 

REPORTING OF LABORATORY RESULTS 

Although plant operators of fluoridated supplies ana­
lyze the fluoride content on a dailv basis thev are ., ' ., ,. 

required monthly to submit a duplicate sample to 
the Des Moines Branch Laboratory for a check analy­
sis. If the deviation between the operator's result and 
the Des 1',,f oines Branch Laboratory's result is greater 
than + 0.2 parts per 1ni1lion, a request is sent back to 
the operator for a recheck sample. If the recheck 
still indicates a discrepancy in the operator's analysis, 
the. operator is contacted by telephone or through 
correspondence to determine the possible cause of 
the problem. If the plant operator's analytical prob­
lem cannot be resolved by this route, the operator is 
called in for additional training in fluoride analysis. 

Reports on 1nonthly check samples, recheck san1-
ples and fluoride unknowns are sent to the Iowa De­
partment of Environmental Quality. Distribution of 
repo1ts to the municipalities is handled by the above 
department. 



Plastic Bottle Bog 

' I 

n.an N ·~s lPHC 101 ♦"Oe1f I "~ ~..,_ .... .:::.'=:=-.... ,. _ ... ._ ---------- ...... !=-------... ,,.._~_, ~ I ,.....,._ 4--~ -------- - I 
_·=-=---=-~:-_· __ ···_-----, 

- I ...... ~ ... --.-.-·•---·· ...... ...,,...•---· ,._...,__ _., .. -.. ' 

' . 
Fluoride Analysis Doto Form 

Styrofoam Shipping Container 

100 ml Black-capped 
Bottle 

Figure 12-4 Fluoride analysis collection kit 
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SURF ACE WATER AND 
WASTEWATER ANALYSIS 

INTRODUCTION 

The first priority of the State Hygienic Laboratory 
concerning ,vater and ,vastewater analysis is to pro­
, ·ide analytical support to the lo\va Departn1ent of 
Environ1nental Quality and the lo\va Geological Sur­
YC~ as ,vell as the Laboratory's Lhnnology Division 
,vhich conducts " 'ater pollution surveillance studies 
for the Io,va Water Quality Commission. Consistent 
,,,th tin1e and n1anpo,ver available after fulfilling 
these analytical needs, sa1nples will be accepted 
fron1 1nunicipalities, local government, industry, pri­
"ate individuals or other non-governmental groups. 
Regardless of the sample source, the request for ana­
lvtical service should be n1ade at least one week and 
preferably two \Veeks in advance of sampling. 11:any 
of the tests which are performed on ,vater and \Vaste­
,vater san1ples n1ust be done within a relatively short 
tin1e after collection to obtain valid results. This 

necessitates prescheduling of all sa1nples received by 
the Laboratory. If ~·our san1ple has not been sched­
uled, the ,vork load 1nay not pern1it it to be accepted 
for analvsis. , 

Table 12-1 lists tests available for surface water and 
,vaste,vater saniples. Analytical methods used by 
this Laboratory are those recomn1ended by the cur­
rent edition of Standard Methocls for the Examina­
tion of ,v ater and '-'' astewater. 

Arrangements for analytical work on surface water 
and \vastewater samples can be made by contacting: 

State Hygienic Laboratory 
Des Moines Branch 
East 7th and Court Street, Room 405 
Des ~1oines, lo\va 50309 
Telephone: 515/ 281-5371 

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 accurate 

1'able 12-1 l~ests available, surface vvater and wastewater 

Aciditv , 

Alkalinity 
Phenolphthalei11 
Total 

Biocherriical Oxygen De1nand ( BOD) 
Calcium 
CCEm 0 

CAEm 0 

c;h(•n,ical ()x~·gen De111and ( c.;oo) 
C:hloridc 
( ;o)or 
Conductivit, , 

c:vanidc , 

J)etergents 
Fecal Colifor1n Bacteria 
Fluoride 
Hardness 
Herbicides 0 

Iron 
MBAS 
Magnesiun1 
Manganes<· 

0 Intial contact should be made with: 
State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52242 

Metals 
Aluminum 
Arsenic 
Barium 
Cadmium 
Chrcnniun1 
Copper 
l,ead 
Mercury , 

Selc11iu1n 
Silv<'r 
Zinc 

Nitrogen 
Organic 
An1n1onia 
Nitrate 
Nitiitc 

()ii and Grease 

pH 
pfls 
Phenol 
Phosphorus 

Soluble 
Total 
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Potassiu1n 
Radionuclides 0 

Gross beta-gamma 
Gross alpha 
Radium 226 
Strontium 90 
Tritiun1 

Sodiun1 
Specific conductance 
Silica 
Solids, settleahle 
Solids 

Total-fixed and volatile 
Dissolved-fixed and volatile 
Suspended- fixed and volatile 

Stability Index 
Sulfate 
Sulfide 
Turbiditv 
\ ' olatile acids ( total organic acids ) 



anal,tical results nre to he obtained. Also, the voltnlH· 
of s~1nplc required and srunpling procedures are dc'­
pendent to a large <.''\tent upon the kinds of analyses 
,vhich are to be perforn1ed. \i\lhen initial contact is 
,nadc ,vith the Laborator~· to nrrnnge for testing, spe­
c:ific details concerning ( 1) sa,npling procedures, ( 2) 
satnple ,·ohune, ( 3) preservatives, and ( 4) san1ple 
ship1nent ~,jl) be discussed. 

REPORTING OF LABORATORY RESULTS 

After the anahtical ,vork has been completed, the 
results pertinent· to each sa1nple will be reported by 
mail to the individual or agency which submitted 
the sample. Copies of all reports are also sent to the 
lo\va Department of Environmental Quality. Unless 
otherwise indicated, concentrations of chemical con­
stituents are reported as n1illigrams per liter ( equiva­
lent to parts per million). 

SPECIAL ANALYTICAL SERVICES 

Occasionally special ,vater su,pply problems are en­
countered such as contamination by pesticides, herbi­
cides, metals, gasoline, oil or visible fonns of biologi­
cal life. The State Hygienic La:boratory is equipped 
to provide analytical assistance for these and other 
problems on an individual request basis. Before col­
lecting and shipping a satnple, 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. 

EFFLUENT QUALITY 
ANALYSIS PROGRAM 
INTRODUCTION 

The EQAP ( Effluent Quality Analysis Program) 
service is provided by the Des Moines Branch Labora­
torv to the Waste Water Section of DEQ to enable it 
to ~1onitor the perfo1mance of all municipal and se­
lected industrial waste treatment plants throughout 
Iowa. Participation in this program by municipalities 
and industries is required by the DEQ. 

Every n1onth a sampling kit is auton1atica1ly sent 
by the Laboratory to the operator of each ,vastc 
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treat1nent facilit~·- This kit consists of a scre,v-cap fi­
h<'rhoard shippC'r, a pint plastic: bottle containing a 
s1nall quantity of prcscrvativ(•, instructions specifying 
ho,v ancl ,vhen to colJcc:t the san1p)c, a data slip and a 
return 1nailin~ label ( Fihrnr<' 12-5). 

COLLECTION AND SHIPMENT OF SPECIMENS 

Co1nplete instructions for c:o1lc>cting the sample are 
included in a letter ,vhich accon1panies each sampling 
kit; ho,vPver, there are five' in1portant points worthy 
of repeating: 

1. Collect the original effluent san1ple in a larger 
container ( one quart minimum) and mix thor­
oughly b<>forc filling the pint plastic sample 
bottle. 

2. Fi11 the pint plastic sample bottle only to the 
1nark on the shoulder of the bottle. Do not alJow 
th<' ·bottle to overflow or the preservative will 
be lost. 

3. Cap the bottle tightly so no leakage will occur 
during shipment. 

4. Record any a!bnorma1ities in plant operation at 
the time of sampling on the data slip. 

5. After collection, the sample should be sc>nt im­
mediately to the Des Moines Branch Laboratory 
by parcel post. Mai] to: 

State If ygienic Laboratory 
Des Moines Branch. 
East 7th and Court Ave., Room 405 
Des Moines, lovva 50309 

REPORTING OF LABORATORY RESULTS 

Upon r<->ceipt in the Des Moines Branch Laboratory 
the san1p]es fron1 each ,vaste treatment fac:ility are 
analyzed for Biochen1ical Oxygen Demand ( BOD) 
and selected san1ples arc a]so tested for their ammo­
nia and phosphorus content. 

The results of these tests are reported to the DEQ 
and copies of the results are also mailed to each re­
spective waste treatment facility. 

Any inquir1es 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 ,vaters throughout Iowa to eval­
uate the effects of "vaste discharges and to determine 
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Figure 12-5 EQAP analysis kit 
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if lO\\'a \\';1t<'r Quality Standards are being 1net. The 
t<'ehni<fll<.'S used in th<.·se studies include eon1plctc 
\\'ntt•r ehcniistr~ anal~·sis, diurnal dissolved oxyg<'n 

n1c·asur<"n1cnt, fecal colifonn cnn1ncration and the use· 
of h<'nthic organis1ns as ,vatt•r quality indicators. 

COLLECTION AND SHIPMENT OF SPECIMENS 

\\Tater po11ution surveys on rivers, lakes or ponds 
are not conducted h~· the Limnology Division at the 
request of an indi,·idual. The appropriate procedure 
for initiating such a survey is the subn1ission of a 
,vritten petition to the Io,va 'A7ater Quality Commis­
sion. According to the Io\va \\Tater Pollution Control 
Law of 1966, the \\Titten petition n1ust originate from: 
( 1) the governing body of any city or town, ( 2) the 
local board of health, ( 3) the supervisors of any coun­
ty, ( 4) 25 residents of the state or ( 5) any state agen­

cv. 

REPORTING OF LABORATORY RESULTS 

\V1itten reports of the studies with subsequent rec­
on1mendations for appropriate action are submitted to 
the Iowa \Vater Quality Commission. Copies of the 
final reports are available to the general public upon 

request. 

-- --- -- -------- - - -

SWIMMING POOLS 

INTRODUCTION 

The State Hygienic Laboratory at Iowa City exam­
ines swin1n1ing pool samples for bacterial quality ac­
cording to the EPA drinking water standards. Samples 
from outdoor public pools should be submitted to 
the State Hygienic Laboratory at Iowa City dud ng 
the summer months while the pools are in operation. 
This service is provided in conjunction with the Iowa 
State Dep~rtment of Health. 

A month's supply of the regular black~capped ( for 
chlo1inated suppli<.'s) sterile sample bottles is sent to 
public pools prior to the opening season ( Figure 12-
6). 

Replac:e1ncnt sa1nplc containers are auton1atica1ly 
shipped to pool op('rators on a monthly basis. Indoor 
public pool sa1npHng schedules are included in the 
n1unicipal water n1ailing list from the State Hygienic 
Laboratorv at lo\va Citv. , . 

Private agencies and individuals who wish their 
1>"\vimming pool ,vat<'r exa1nined must contact the State 
Hygienic IJaboratory at Iowa City and request th<' 
proper sa1nple container to be sent to the1n. The fee 
for this service is $3.00 per sample. Payment should 
be enclosed vvith the' specin1en. 

(:()LLE(;TION AND SHIPMENT <>F SPE(;IMENS 

Co11ect two samples, one at the shallow end and one 
at the deep end. Samples will be rejected if received 
in the Laboratory more than t\vo days after the date 
of col1ection. 
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1. (:rasp th<' san1pl<' butt!(' near the bottom and re­

rnov<' tht• ('ap; he careful not to lay the cap 
clo,vn. Hold the bottle· at a 45 angle. 

2. Fill thP bottle in one full s\veep do~'n through 
the ,vater with the n1outh of the bottle al\vays 
ahead of the hand. 

3. Carefu11y recap bottle tightly. 
4. Ti1ne of san1pling should coincide ,vith tht' peak 

load. 
5. Fill out th<' data fonn c:01npletely as directed. 

Unless th<.> <late of co11cction is fi11ed in on the 
clata form, the specin1en will be rejected. 

6. Place the completed data forn1 in the plastic 
hag provided; place the plastic bag and filJed 
sample bott1<.> in th<' styrofoam shipping con­
tain(>r. Mail at once, using the return-addressed 
1nailing box provided in the kit, to: 

State Hygienic Laboratory 
Medical Laboratories Building 
The University of Iowa 
Iowa City, Iowa 52242 

REPORTING OF LABORATORY RESULTS 

On completion of the sa1np]e exa1nination, a copy of 
the original data sheet ,vith the laboratorv findings is 
reported by mail to the agency or individual submit­
ting the sample, and to the State Department of 

Health. 

MILK QUALITY 

INTRODUCTION 

The program for exam1mng milk and other dairy 
products is set up on a contractual basis. Only san1ples 
submitted by the Johnson County Board of Health, an 
area private dairy or the University of Io,va Environ­
n1ental Health Services are included in the program. 

The' ultimate ain1 of the control program is to pro­
vide a product in ,vhich the original nutritive quali­
ties, flavor, and appearanct• h,,ve been preserved and 
no harn1ful organisms or substances are present to af­
fect the consumer. Specin1ens arE' examined according 
to the latest edition of Standard 'A1 ethods for the Ex­
amination of Dairy Products. 



Return Addressed 

Mailing 

Black-Capped Bottle 
For Chlorinated Poot Water 

Styrofoam Shipping Container 

l'(wt.. t .AJ• •JI.Af'(,. .. I' ,.., <;#'IL.'t 

1.-'t • "•"·· 

r:. .. -----

Water Analysis Data Form Plastic 

Figure 12-6 Swimming pool water collection kit 
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COLLECTION AND SHIPMENT OF SPEC:IMENS 

Sa1nplcs ('Xa1nined tor th<.' Johnson ( ]ounty Board of 
He·alth an· suh111itted b~, the· iriilk sanitarian at re1:,111lar 
intervals. 

T~1)es of san1ples and cxa,ninations inclt1d<.': 
I . lla,v n1ilk ( producer sa1nplcs) 

a) Standard Plate• Count 
b ) Antibiotic Residual 
(') ~1icroscopic Cell Count ( n1astitis con­

trol ) 
2. Processed 1nilks 

a ) Standard Plat<' (~ount 
h) Colifonn Count 
c·) Phosphatase Test ( proper pasteuriza­

tion ) 
d) Butterfat Conte11t 
c) Antibiotic Residual 

:3. Other dairy products ( cheeses, butter, dips) 
a) Standard Plate Count 
b ) Co1iforn1 Count 
c) Phosphatase Test 

Processed 1nilk samples are received daily from an 
area private dairy and arc cxan1ined for: 

a) Standard Plate Count 
b ) Coliforn1 Count 

Samples submitted on a weekly schedule for the 
University of Iowa Environmental Health Services 
include the following types of samples and exami­
nations: 

1. Processed 1nilks 
a) Standard Plate Count 
b) Colifonn Count 
c) Buttert at Content 
<l) Phosphatase Test 
e) Antibiotic Residual 

2. ()ther dairy products ( cheeses. ice crea1n~. clips) 
a) Standard Plate Count 
b ) Coliforn1 Count 

3. 1\du]t and infant formulas from Universitv Hos­
pital 

a) Standard Plate Count 
b) Co1ifonn Count 

-t lJtensil s,vab san1p1es ( Universit) c:afeterias, so­
rority and fraternity kitchens, University <lormi­
torv kitchens ): Standard P]ate Count onlv. . , 

REPORTING OF LABORATORY RESULTS 

Results of a11 exnn1inations are reported to the prop­
er agencit>s for their consideration and interpretation. 

• 
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PEDIATRIC LEAD 
POISONING PROGRAM 

INTRODUCTION 

Laboratorv analytical services related to the prob-, . 
len1 of plun1bis1n in children 1-6 years of age are 
available in the State Hygienic Laboratory, Des 
\1oines Branch. 

The anal~·sis consists of a screening test procedure 
for Erythrocyte Protoporphy,in ( EP) as the primary 
indicator of toxicitv due to bodv burden of lead or 

• • 
iron deficiency anemia. A confir,natory micro-blood 
lead anal~1sis will be requested in those situations as 
indicated bv the EP result . 

• 

COLLECTION AND SHIPMENT OF SPECIMENS 

. .\. Er:•throcyte Protoporphyrin 
1. All supplies necessary to the collection and 

ship,nent of these specirnens will be provided 
by the Des Moines Branch Laboratory. 

2. A minimu,n of twenty microliters ( 20 I"!) of 
blood is taken from a finger prick source . 

. 3. The collection capillary tube is capped and 
immediately placed in an opaque carrier 
tube which has been identified by the pa­
tient's name and case number. This informa­
tion should also be placed on the accompany­
ing data forn1. 

4. Return san1ple to the laboratory in the n1ailer 
provided (Figure 13-1). NOTE: As mention­

ed in item 1, mailers ,viii be provided for 
either single or multiple sample submissions. 

B. Blood Lead Analysis 
A 11 supplies necessary to collection and shipment 
of specimens for micro-blood lead analysis will 
be provided by the Des Moines Branch Labora­
tory. NOTE: Very specific, controlled sampling 
techniques are required for the coJlection of 
n1icro-blood specimens for lead analysis and 
\1/ill be supplied, along with other information, 
to new progran1 areas that have had no previous 
experience in this procedure. 

REPORTING RESULTS 

I. Results of the EP test will be reported on the 
respective data forn1s as equivalents of free 
erythrocvte porphyrin ( FEP) l"g/100 ml of whole 
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blood hv the 1nethod of Pio,nelli (J. Lab. Clin. 
Alec/., 81:932, 1973). 

2. The results of the n1icro-blood lead analysis will 
be reported on the respective data forms as µ,g 
of lead/ 100 111! of ,vhole blood per the CDC 
n1odification of the micro Delves cup-AA pro­
cedure. 



Figure 13-1 Blood lead collection kit 
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I iABORA'l'ORY CONSUL 1'A'l'ION 
AND l)EVELOPMENT 

- - -- --·--·--

INTRODU(:TION 

·rhc Laborator,· c:011snltation and Dcvelop1nent J)j­

,·ision off<'rs scr,·iccs "·hich benefit aJl Io,vans, Ja~· and 
proft>ssiona] person <.; alike. Its function is to iinprovC' 
the perfon11a11<:l' of clinical laboratories in Io,va. This 
laboratory i1nproY<'1nc·nt is <'ffec-tecl h~· utilizing thre<' 
principal arc•as of activity. 

1. A voluntar~· laboratory pcrfonnanc:c evaluation 
progra1n i~ c·onduc:tc•d ,vhich clC'tcnninc·s con1p<'­
t<'ncy of p<•r-;on1H'I, and <.;nitabilit~· and rc•Jiabil­
it~· of procc·durcs in local laboratories. Pcrfor­
nul.nc·c evaluation is available in five laboratorv , 

spc·cialtics: bacteriology, clinical che1nistr~1, spe-
cial s<'rolog~·. parasitology aucl phC'nylk<'tonuria 
( 1>K U). Those laboratorit>s ,vhich p erforn1 the 
VDRL tcst for syphilis arc required to partici­
pate in the pcrfonnance evaluation progran1 for 
this specialty. 

2. Depending upon necds of local laboratoriE's 
dPn1onstrated in the perfonnancc evaluation sur­
veys, and upon the needs evidenced by requests 
for assistance to the State Hygienic Laboratory, 
training conrscs in various laboratory <lisciplinPs 
are prPs<•ntc'd both at the State H ygienic Lah­
oraton· in Jo,va ( ~itv and at various field loca-, . 
tions as requested. Exan1ples of such courses 
conducted in rccent years include: Jaiboratory 
1nanagc•n1c·Ht instrurnentation in <:linical chc1nis­
try, fluorescc·ucc 1nicroscopy, bactc•riology, para­
sitology and hcrnatology. 

3. The La·boratory Consultation and Dc·velop1ncnt 
l)ivision assists the State H(•alth Department in 
ee1tification of local laboratories for participa­
lion in ~1edicare. This function involves period­
ic on-site inspections of hospitals and independ­
c·nt laboratori<'S. 

COLLECTION ANJ) SHIPMENT OF SPECIMENS 

The only activity ot the Laboratory Consultation 
and Development Division which involves the collec­
tion of specimens is the Phenylketonuria ( PKU) 
Screening and Confirmatory Testing Service. THE 
STATE HYGIENIC LABORATORY WILL CON­
FIRM WITHOUT CHARGE ALL PRESUMPTIVE 
POSITIVE TESTS ( 4mg% or greater) ( EITHER 
GUTHRIE OR QUANTITATIVE) FOR ANY IOWA 
LABORATORY OR HOSPITAL. THE STATE HY-
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GIENIC LABORATORY DOES NOT PERFORM 
THE PKU TESTS ROCTTINEL1' FOR ANY IOWA 
HOSPITAL except on ne,vborn infants delivered at 
the University of Io,va Hospitals. 

Th<.' Guthrie test for phenylalanine is perforn1ed 
on dried blood specin1ens submitted to the State Hy­
gienic Laboratory on a special PKU blood test card 
con1plete with microlance and instructions for collect­
ing the blood san1ple ( Figure 14-1 ). The PKU blood 
test kit is available fron1 Difeo. 

Specimens ~,hich sho,v a screening value suggestive 
of phenylketonu1ia are examined further by a quanti­
tative procedure. One 1111 of serum ( not whole blood) 
is required for this procedure and should be sub-
1nitted to the PKU laboratory, State H ygienic Labora­
tory. The seru1n for quantitative examination may be 
shipped as desc1ibed for blood specimens in the sec­
tion on virology in this n1anual. 

The PKU tests are pe1fo1med in con1pliance with 

STATE HYGIENIC LABORATORY 
THE UNIVERSITY OF IOWA 

MEDICAl LABORATORIES BUILDING 
IOWA CITY, IOWA 52240 

( ,, .... '""t wlttt au.a MfOtUM son , .. ct ,.ndt onJr I 

Miscellaneous 
Examination 

Patient \ _}( '.'I '- · /~ 1 I' I , _ • - Aac - - Sex /v'J 
Address 316 ).-.• ' • .~,, ' -

P'hydclu (Nam, and Add,,.u) 

Dr · , :w.,,..,. /lo ':, ~ ,,,. 
£~(& i(a ,,•,LI , Iowa 

Zip Code 50 Se (' ( 1 

PLEASE PRINT PLAINLY 

( LINIC" AL UIAC.1',0SIS 

___ , IOWA 

Examm~tton D.: str~-<I . 

~ P1r1,,1 

0 Prm1,u; Culture 

0 Sub.:ultUJc 

Sour~c oJ Sr,ct. hnt.:n 

laboratory Report 

- ·-- ----

Date Reported ___ _ 

W J 11,u,lcr. Jr .. Ph .I> 
l>m.:1.tur 

Figure 14-2 PKlT report fonn 
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PKU Blood Test Card 
PKlJ Rl.O()J> TEST 

Fill fn •II Information with penc:11 only: 

HOSPI IAL 

O .. te of birth 

Date ht feeding 

8ottle 0: 
o.,,,, of Sample 

Prematur-.,? 

Baby's Doctor 

Both 0 

Yes Q; No 0 

f i ll 3 CIRCLES WITH BLOOD 

(Be ~vre blood r.oakr. through.) 

ooo 

Puncture Lancet 

Sampling Ins true tions 

INSTRUCT IONS FOR COUECT\NG 
BLOOD SAMPLE 

Att&r the s1tin la sterilizl!'d, the lnf.r,t'a heel b 
punctured with • atcr,I• cli•~•ble 1,mcet. If bl-d­
ing is slow, lt i1 helpful to hold the llmb dependent 
for a short pertocl beforo spotting the l:,lood on the 
filt..- pa~r. To 1n1,ure an adeqv,., e t eit , .-ach c.trde 
on the fihet paper must be filled completely with • 

large drop of b lt><>d which hi,. so,.kcdt~;;.:,~h the 
p,per. Thia can best be dono by plac.ing this side 

of tho filter pbper &g,.lnu the baby'~ h-1 a;:;d ;,etch­
ing f<>< the blood to appe,., on the front sid~ of the 
paper 4nd c.omplotely fill tho clrc!c. 

Tho b 1ank r.pH ce, are fill ed ln with pencil (ball 
poi,11 pen o< rP.gular ink l.,lurs &ncl hecorre, illegi­
ble in the &vt=ld.,.Jng that prt?c.edc\ the te,ting) 

Figure 14-1 PKU blood test kit 
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the lo\\ a la,Y rc•co1nn1ending tt>sting of infants for 
phen _\·11-:etonuria. rfhe PKLT Screening and Confinna­
tor: ·resting ScT,·ice- is a significant part of a progran1 
d(•signccl to pn:•,·C'nt nlental retardation. 

ll~:l:'()ll'JIN(: 1)1' LABORA'l'(JHY llESUL'JS 

In th(' case of· PKU spccin1c11s ,vith values of four 

111g pcrcl'llt of ph('n: !alanine or greater, the result is 
tl'lC'phonl'd to thr· physician or laboratory ,,,hic:h sub-
1nitted the spc•ci1nen. l{csults on all specin1ens arl' r('­
portcd on a n1isccll,1neous exa,nination forn1 ( Figure 
1-1-2 ) to the physician or laboratory submitting tht' 
,_,pecin1<'ns. All specin1ens with an elevated ( > four 
111g p<Tc:ent) phl'n:·lalanine vr,lue are reported to the 
dirc•ctor, Child IJ<'vclopn1ent ( ;linic. University of 
Io,va llo,.,pitals .tnd Clinics, Io,v,1 City, and by hin1 
to th<' director, Maternal and Child Health Division, 
To,va State' Dc•partn1ent of Health , Des \1oine·s. 

J)RU(; ANAl,YSIS 

INTRODUCTION 

The laboratory for analysis of controlled substances 
,vithin the State Hygienic Laboratory (Des Moines 
Branch ) will provide analytical service on clinical 
specin1ens (urine) for diagnostic and treatment moni­
toring purposes. Speci.Inens will be accepted fron1 any 
hospital , mental health institute, drug abuse treatn,ent 
authority, private clinic or other agencies having legal 
basis for subn1ission of specimens and need for labora­
tory identification. A fee of $7.00 will be charged for 
each ltrine specimen. 

COLLECTION AND SHIPMENT OF SPECIMENS 

Sub111issio11 of fluid uriuc specin1cns to the labora­
tory ,viii be 1nadc in Statc Hygienic Lahoratory pre­

pared co11taincrs. 
Fluid urine spcci1ncn'i collected in these containers 

,vhich have a special preservative added may lH· 
shipped <.lircctl~ to: 

State 1-Iygicnic Laborator:' 
D('s Moine-; Branch 
405 State ()ffice & Lab Bldg. 
liast 7th & C:ourt 
l)cs ~1oincs, Iowa ,50309 
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"l'hv urine spl'C'illH'Jl should he al leasl 50 1111 in volr 
11111(' but the <.:011t,1incr shonld not lH' OVl'rflowed or 
rins('<l out prior to sa1npli11g. Thc appropriate infor-
111ation shouJd he lcgihly cnh-rcd on the data slip ac­

con1panying thc spccin1cn. 
Containers arc availab!(' 011 rcqnC'st fron1 the l)('S 

i\1oines Branch I ,aboratorv. 

REPORTING OF LABORATORY RESULTS 

The result of laboratory analysis will be entered 
on the laboratory report for1n. These reports will be 
for1varded directly to the referring physician, ap­
proved drng abuse progran, with copies to the Drug 
Abuse Authority 1vhere they will be used for statisti­
cal purposes. Reports of all findings are submitted in 
\VTiting. 
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