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LRL/itRN TEST NO: 68-133

TITLE: Crew Microbiology Evaluation for Apollc - -.szion 101

OBJECTIVES: B

A. To evaluate microbiologically at 30 and 14 days preflight; iamediat.:
preflight and postflight, and 7 days postflight, samples 'vam bhe
crew of Apollo Mission 101,

PROJECT ORIGINATOR: J. K. Fergusor, Ph.D.

TEST OFFICER: C. P. Truby; Ph.D.

REFERENCES:

J. K. Ferguson, "Microbiological Assessment of the Crow, Wanriwaee and

Ciothing for the CRA"; C. P, Truby,'"Assessment of Crew Micrabioiopy

Protocol,” LRL/BRN No. 67-6 and “Crew Microbiclogy Evaluatinn fo- 20V 5

LRL/BRN Test No. 68-29.

BACKGROUND: |

This study was initiated in order to evaluate the: microbviolegivoel pro-

files of crew members from Apollo Earth-Orbitsl Mission 10i. Th:in -ffore

is necessary in order to (1) determire il pathogenie orpanisms wre pro-

sent at preflight aﬁd postflight sampling times, (2) dclermine e or-

fects of space flight on the microbiological flora of sn sumivonant (1)

catalog data of the normal flora of astronauts so thai posiible Juneis

contaninates can bo isolated and identified diring the Avolic miasien {o

th: moon, |

MITHO.)S OF TEST:

Dlvisinﬁ T Bacteriology ‘

ivision IT Mycology
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LRL/iRN TEST NO: 68-1133

TITLE: Crew Microbiology Evaluation for Apolle :'::sion 101

OBJECTIVES: )

A. To evaluate microbiologically at 30 ané 14 days preflight; icmediate
preflight and postflight, and 7 days postilight, samples tvum the
crew of Apollo Mission 101,

PROJECT ORIGINATOR: J. K, Ferguson, Ph.D.

-—
.

TEST OFFICER: C. P. Truby, Ph.D.

REFERENCES:

J. K. Ferguson, "Microbiological Assessment of the Crew, lUariwnee and
Ciothing for the CRA"; C. P. Truby, “Assessmert of Crow Micrabiolopy
Protocol,™ LRL/BRN No. 67-6 and "Crew Microbiclogy Evaluatian fo.= 21V 5
LRL/BRN Test No. 68-29. - )

BACKGROUND: : .

This study was initiated in order to evaluate th: microliolegical pro-
files of crew members from Apollo Earth-Orbital Mission 10I. This - ffort
is necessary in order to (1) determine il pathogenic orpaninms are pre-
sent at preflight and postflipht sampling times, (2) delermine the of-
fects of space flight on the microbiological flova of an s ;-.=-:.~.ﬁt, ()
catalog data of the normal flora of astronautr zo that possible Junus
contaninatps can he isolated and identified diring the Ajpolle- wizsion o
thu num;. '

METHO.)S OF TEST:

Division T Bacteriology

Mvisisn IT Mycology
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A.

Division I

Bacteriology

Sample Areas: All microbiological samplas will bz obtained from the
three crew members of Apollo Mission 101; the Apcilo Spacecraft Com-
mand Module, and the clothing of the threc astronauts.
1. Crew Microbiology: Eleven samples will lie taken from each crew
member st tho designated times.
a.-méxternal swabs: Two calcium s1zinate swabs (damprned with
phosphate buffer) will be taken from each designated area. .
One swab will be placed in a screw-cap tube containing 10.0 é&t
of steri’e Trypticsse Soy Broth (TSB). The sccond swab will h
be placed in a screw-cap tube containing 10.0 ml of steril.. :
Veal Infusi;n Broth (VIB). Thebroth tubes will be maintai..[i
at 4 C during transportation to the laboratory and dilution
procedures. i
(1) Scalé: An area two square inches two inches up from th
hairline at Lhe base of neck w#ill be sampled with two
swabs.
(2) External auditory canals: Thz right and lefl audilory
' canals will be sampled with each of -Lwo swabz. At losast
two revolutions will be made w#ith each swub in each
- canal. l =
(3) ‘Axillae: An area one square '.nch belcw hai- si:a JF ihe
'1el‘t’ and~rigl.nt axillae will b: sampler with cach of tua |

awabs,

{4) Umbilicus: '"The internal aren of the umbiii?ﬁ??‘nnﬂ~a‘\\\\

(2),

£o=
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surrounding two square inch area will be sampled with
two swabs. AE_least two revolutions will bae made with
each swab. |
(5) Inguinal region: A two inch strip from front to rear
on the left and right groin areas betwecn the legs will
be sampled with each of two swabs.
(6)__Toe webs: An_aréa between the large and firsl toe of the
right and left foot will be sampled with each of two swabs.
(7) Hands: An area of one square inch on the right and on the
left hand palms will be sampled with cach of two swabs.
Nasal passages: Both nostrils of each crew member will be
sampled with each of two swabs. Orne swab will be placed in a
screw-cap tube containing 10.0 ml of sterile TSB. The second

swab will be placed in a screw-cap tube containing 10.0 ml

of sterile VIB.. The broth tubes will be mainlained at it C =
during transportation to the laboratory and dilution proce-
dures.
Throat-Mouth Gargloe:
(1) Each crew member will gargle with 60.0 ml of Phosphate

- Buffer. ’
(2) The jjargle wash will be rinse.. through the cral cavity

thres times. :

.(?) The “sash will be emptied into a wide-mouln lottle con- :

tainung 20 ml of quadruple strrength Tryptosc Phosphnté
Buffer,
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2.

(4) The wash containers will be maintained at 4 C during
transportation to the laboratory +:id dilution procedures,
d. Urine: A mid-siream urine sample will be taken froia each crew
member, Sixty milliliters of urine will be collected in a
sterile container. The urine will bé maintained at 4 C dur-
ing tyansportation to the laboratory and dilution procedires.
e. Feces: A stool.saﬁple from each crew member will be oblLained
in a stool Collection Device as near to each designated sane
pling time as possible. The stool samples will Le stored
under an atmosphere of hydrogen and at 4 C ducing transporta-
tion to the laboratory.
Spacecraft Hardware Microbiology: Four samplos will ba taken
from the Command Module Hardware at the designated times. Two
calcium slginate (dampened with phosphate buffer) swabs will be
used to sample each designated area. Onc swab will be placed in
a screw-cap tube containing 5.0 ml of sterile TSB. The second
swsb will be placed in a screw-cap tube containing 5.0 ml of ster-
ile VIB. The broth tubes will be maintasined at 4 C during tren-
sportation to the labonratory snd dilution procedures.
8. Floor: An area two square inchas on the faour of the space-.

craft wi'l be éampled with two swzbs,

== Maneuvering Knob: An area two inches along the top half of

the m:neuvering koob will be samplad with two suwabu,

. @, Drink-gun: An area completely arcund the drink-gua orifice

will te rampled with two swabs,

4
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Astronaut Clothing Microblology: Two samples will be taken from
each crew member suit at the designated times. “'wo calcium al-
ginate swabs (dampened with phosphate buffer) will be used to
iample each designated area. One swab will be placed in a ucrow-
cap tube containing 5.0 ml cf sterile TSB. The second swak will
be placed in a serew-cap tube containing 5.0 ml of sterile VID.
The broth_ tutes will be maintained at 4 C during transportation
to the laborstory and dilution proceduces.
a. Gloves: An area of one square inch on the right and oa Lhe
left hand gloves will be sumpled with each of two swabs.
b. Shoe Soles: An area of one sqﬁare inch on the right and on

on the left shoe solés will be sampled with each of two sunbs.

B. Sampling Times: ‘ —— =

1.

'?-

Crew Microbiclogy: The astronauts will be sampled at the follow.
1ng tinssi D deys praflight '

14 éays preflight

Immediate preflight

Immediate postflight

7 deys postflight
Samples from the 30 day, immediate preflight and imi=diate posle-
flight will te analyzed according to the procedures oullined in
Ltha text of ~“his test plan. The 14 diy preflipht and ™ day pot-
flight samplus will be analyzed as outlined in Appmdix IL.
Spanecraft HarduareAMicfobiology: The Command Modu' e Hardwir:
will be samp.ed immediate preﬂight.‘ and immediate post!lighl.

_Samples will ‘be snalysad according to the procedure.: outlirexi in

(5)




the text of this test plan.

3. Astronaut Clothing Microbiology: Tha astichaut clothing will i
sampled immediate preflight and immedinte postfi.ght. Samples
will be snalyzed according to the procudures outlinod in Lhu Lexl
of this test plan. : l

C. Dilutlon, Plating and Quantitative Determination: |

1. External swats: The scalp, external auditory canal, axilla, um-
bilivus, inquinal region, toe web, and hand samples will be treat-
ed as follows:

a. Dilution: All TSB sample tubes uscd for aeruvbic 'idcx'ltificnt.ic:‘..
and quantitation will be sorially diluted in sterile TSH. All
VIB sample tubes uzed for anaerobic identificatinon and (i - -
tation will be serially diluted.in sterile VIB. The samplu
and dilution tubes will be maintained at 4 C employing am ice
bath during the dilution procedures.

(1) The sample TSB and VIB tubes will be vorlexvd Tarsese_
onds. ; -

(2) Serisl dilutions will be preparad by transferring 1.0 wl
aliquots to 9.0 ml of sterile TSB or VID.

(3) The samples will b. diluted in TSB and VIR as folliws:
the '.L01 dilution represents the first dilution after
the samﬂo tube. ‘
(a) Scalp: B 0 ta 10

E—— —— vig o' o 10"

(6)




1 i
(b) Exterasl aaditory canal: 68 107 te 10

VIB 10" to 107

(¢) Axilla: - | 758 10 w 10
viB 10’ to 10"

(d) Umbilicus: 758 10 to 10"
vie 10! to 107

(e) Inguinal region: rs8 10} to 10°
- : viB 10! to 10
(f) Toe web: 138 10} to 10"
vis 10! te 10

(g) Hand: 5B 10" to 107

viB 10! to 107
b. Plating: One-tenth milliliter will be asepticaily transierred
from sach sample and dilution TSB,t;be to the aerobic quanti-
tative agar media. One-te..th milliliter will aseptically trans-
ferred from each sample and dilution VIB tube to the annerobie
quantitative agar media., The agar plates will be spread with
a rod,
“(1) The aerobic quantitstive media for the External swnbs
include:
(a) Blood agar (BA)
(b) Staphylococeus-110 agar (5-110)
(?2) The snaerobic qusntitative melis for the Extornal swabs
include: '

(a) Blood ajar with vitamin K and Hemin

(7
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(3) Four milliliters from esch TSB sampla tubo will bo asopti-
cally trensferred to a labelled sterii:. screw-cap for
mycobiological analysis.

¢. Incubation and Quantitation:

(1) The aerobic quantitastive wedia will be incubated al.
35 C for 48 hours.

- (2) The anaervbic quantitative metia will be incubaled st
==145 C for 95 hours under an atmosphere of hydrogon ras.

(3) Colcny counts will be performed on all quantitative me-

dia after incubation.

. ds Isolation Streaks:

(1) After mycological samples have been removed from the ToB

sample tubes, the TSB & VIB sample tubes will be incu-

bated for 24 hours at 35 C. In addit.on, all TSB and VIS

dilution tubes will be incubated for 24 hours at 45 C
and stored at 4 C for 7 days.

(2) After incubstion a loop will be used io transfor eulturo
from each sample tube to the Lsolation media. An ::ola-
tion stresk will be mads on each medium.

(3) The isolation media used for the Crew External samples
include:

(n) Blood agar
(b) Staphylococcus-110 agar
" (o) NacConkey agar (MAC)

. {d) Blood apgar with vitamin £ and Homin (Aaacrobic)




(4) The streaked isclation modia will be incubaved for 48
or 96 hours at 35 C uﬁder the appropiizte atmosphere.

(5) After the crew sample tubes have boen employed for quun-
titation and isolation they will be propared for lynphie.
lization pr« cedures.

2. Nassl Passsges: Samples from tho nasal passages will be treated

as follows:

a. Diliition: A1l TSB sample tubes used for aerobic identifica-
tion and quantitation will bo serially diluted in sterile TSB,
All VIB sample tubes used for anasrobic identification and
quantitstion will be serially diluted in sterile VIB. The,
sample and dilution tubes wil be meintained st 4 C employiag
an ice bath during the dilution procedures.

(1) The sample TSB and VIB tubes will bo vortexed for 5 sec-
onds.

(2) Serial,diiutiona will be prepared by transferring L.0 ml
aliquotes to 9.0 ml of sterile TSB or VIB.

(3) "rho nesal samples will be diluted in TSB and VIB a5 fol -

lows: the 101 dilution represents the firsi dilution
afier the sample tube. Tsp 10! - 10"
vIr 10! - 0%

b. Plating: One-tenth milliliter will be aseptici:lly transforrec
from assh sample and dilution TSl- ttbe to the :e1 bic (nanti-
tetivo sger medin. One-tenth miililiter will ‘e aseptically
transferred from asch sample and dilution VIB .ube to Lhe

9




anaerobic quantitative agar media. The agsr plates will be
spread with a glass rod.
(1) The aerobic qu;ntit.ativc mediz for the rasal passaze
swabs include: .
(a) Blood 2gar
(b) Staphylococcus-110 agar

(2) The anaerobic quantitative medis for ths nas=l passage

swabs include:
. (a) Blood agar with vitamin K and Hewin -

(b) Paromomycin - Vancomycin - Menadione awar (PVLL)

(c) Rogosa agar '(R;ogosa) J
(1) Four ailliliters from each TSH sample tube will be a:rupti- :
cally transferred to a labellad sierile screw-cap tube :4
tube for mycoblological analysis. - f
c. Incubstion and Quantitation: : ' ‘
(1) The serobic quantitative media will be incuvated a1 35 C
for 48 hours. ,
= ., (2) The an;erobic quintitative media -trlll b2 incubated at

15 C for 96 hours under an atmosphore of hylrogen ga:.
(?) . Colony counts will be performed on all quantitative medi-
after incubat.ion.
- 4. Tsolatior Streaks: = - -
= f(})l' After lyeologtca; samples have been remuved from th. ThR
=3 ulple t;bos; the sample TSB and VIB tubes 4ill be incu-
 bated for 2 hours at 35 C. In addition, zll TSB and Vlu

s

= m“ﬁmm‘ﬁu be incubated tor 24 hours aBST\




and stored at 4 C for 7 days.

(2) After incubation a loop will be usecd v transfer cul-
ture from e:.ch sample tube to the isolation media. An
isolation streak will be made on cach medium.

{3) The isolation media used for the ‘nasal passage samples

include: '

(a) Blood agar

= (v) Stnphyl:ococcus-llo agar
(¢) MacConkey agar |
(d) Chocolate agar (CHOC)(Coz)

(e) Blood agar with vitamin K and Hemin (Anaervbic)
(f) Paromomycin - Vancomycin - Menadione agar (Anaerobic)
(g) Rogosa agar (Anaerobic)

(4) The stresked isclation media will be incubated for 48
or 96 hours at 35 C and under the apprupriate atmosphere.
The media incubated under CO, (Chocolate agar) will be
blneed in an incubstor with & CO2 concentration of B-Z_w%.

(5) After tl‘;a nasal sample tubes have besen employed for quan-
titation and isolation they will be prepared for lyophili.-

7___ — =— == zat!on procerlures. -

3. Throat - Moull Gargle: Samples from the throat-mouth gargle will
be tuat.dd as fcilowr
‘ 7 Bilnt.ien: m thr‘oat-mouth garglc samples will be diluted in

' : shﬂlo 1'53 or VIi} f‘or aerobic anc aaaerobic quintitation.

= . 1t 4 C om-

' aﬁé éﬂntiﬂn tnbes wilx bn maintaine |




b.

ploying an ice bath during the dilution procodures,

(1) The throat-mouth gargle sample will « swirled genlly,

(2) Serial dilutions will be prepared by transferring 1.0 ml
aliquotes to 9.0 mi of storile TSB or VIB. .

(3) The throat-mouth gargle samples will be diluted in TSR
or VIB as follows: the 101 dilution represents the first

dilution sfter the ssmpls bottls, 788 10° - 107

= ' vis 10! - 10°
Plating: One-tenth milliliter will be aseptically transferred
from each sample bottle and diluti»n TSB tube tc the aerobic
quantitative sgar media. One-tenth milliliter will be asep-
tically transferred from each sample bottle and dilution VIDL
tube to the anaerobic quantitative apgar media. The agar plate:s
will be spread with a glass rod.
(1) The serobic quantitstive media for the thrcat-mouth gar-
gle sam{:le include:
(a) Blaod.agar
(b) Staphylococcus-110 agar
(e) Mitis S=livarius a'gar (MSA)
(2) The anaerobic quantitative media for the throat-mouth
gariile sample include:
(a) Blood apgar with V%tnmin K and Hemin
(b) Paromomyein - Vancomycin - Menadione . gar

{c) Roposa napar

77('3) Feur milliliters from anch swmple bottle ual »11 Tl

dilution tubes will be aseptically transf.-red to iudi-

. - (2) =




vidually labe:lled sterile sCrav-gan tubes for mycoliivlo-
gical anslysis,
. ¢« Incubation and Quantitation:
- (1) The serobic quantitative media w‘l].i be incubated at 35 C
for 48 hours.
'(2) The snasrobic quantitstive media will be incubated at
-.-35 C for 96 hours under an atmosphere of hydrogen gas.
(3) Colony counts will be performed on all quantitative media
after incubation.
d. Isolatior:x Streaks:
(1) After mycological samples have been removed from the
sample bottles, the sample bottles will be incubaled

for 7211. hours at 35 C. In addition, all 71SB ané“vm\

dilution tubes will be incubated for 24 hours at 15 C

and ;stored at 4 C for 7 days.
(2) After incubation a loop will be usad to transfer culture
from each sax;lble bottle to the isolation media. An
isolation streak will be made on each medium.
(3) The isolation media used for the throat-mouth garglo
samples include:
(a) Blood agar
e (b),»~"'i$§§phylooooons-1103gar .
= i (e)lkz?onkey agar ,;:
= Bhocolm ager (002) -
Fildes Knrichment agar (IiA)




(f) Blood agar with v%tamin K and Homin (Anacrobic)
(g) Paromomycin - Vancomycin ~ Mcaadiene agar (Anaerobic)
(h) Rogosa agar (Anacrobic)
: (4) The strsaked isolation media will be incubatad for 48
or 96 hours at 35 C under the appropriate atmosphere.
The media incu.bated under CO, (Chocolate agar) will be

---- placed in an incubator with a CO, concentration of 8-10%.

2
(5) After the throat-mouth gargle samples have been employed
for qﬁantitation and isolation they will be i:repamd for :
lyophilization proceﬂures.
4, Urine: Samples of the urine will be treated as follows:
a, Dilution: All urine samples used for aerobic identiilcalicn

and quantitation will be serialliy diluted in sterile TSH.

All VIB urine samples used for anaerobic identifiecation ani

quantitation will be serially diluted in sterile VIB. The
urine samples and dilution tubes will be maintained 2t 4 C /
employinz an ice bath during the dilution procadures. i

{1) The urine sample containers will be swirled gently.

{2) Serial dilutions will be prepared by transferring 1.0 wl A
~ aliquots to 9.0 ml of sterile TSB or VIB.

= ’ (3) The urine samples will be diluted in TSB ard VIR a: fol-

: dilution repi¢sents the fir.t dilution -

r_lim:: the 10

:,:_—_.};_' ﬂ't)r ‘the n}nplc tube: - "SR 107 o i,

VIB 10' to 1 0,

W




b. Platinz: One-tenth milliliter will be aseptically transtarred

from each urine -sample and dilution Tdb tube te the aerobic

quantitative agar media. One-tenth milliliter will be asepti-

cally transferred from each urine sample and dilution VIE

tube to the anserobic quantitative agar media. The agar plates

will be spread with a glass rod.

¢

(2)

(3)

" ¢. Incubation and Quantitation:

(65)

The aerobicd quantitative media for the urine samples in-
clude:

(a) Blood agar

(b) Staphylococcus-110 agar

(¢) MacConkey agar

The anaerobic quantitative media for the urine samples
include:

éa) Blood agar with vitamin X and Hemin

(b) Rogosa agar

Four milliliters from each sample bottle will be asepti.
cally transferred to a sterile screw-cap tube for myco-
logical analysis.

The aerobic quantitative madia will be ineubatad at 4 C

for 48 hours.

~ The anserobic quantitative mdia will b» iicubsted al

77;15 “ﬁur 96 hours under ar a:mosphere of hairegan pas

1



d. Isolation Streaks: N

(1) After mycological samples have baen removed {rom the
urine samples, the urine samples will be incubated for
24 hours at 35 C. In addition, all TSB and VIB dilutiun
tubes will be incubated for 24 hours at 35 C and stored
at 4 C for 7 days.

(2) 'After-imubation a loop will be used to transfer cultures
from each urine sample to the isolation media. An iso-
lation stresk will be made on each medium.

:{3) The isolation media used for the urine samples include:
(a) Blood agar
(b) Staphylococcus-110 agar
(e) MacConkey sgar
(d) Blood agar with vitamin K and Hemin (Anaerobic)

(e) Rogoss agar {Anserobic)
(4) The streaked isolation media will be incubated for 48 or
. 96 hours at 35 C under the appropriate atmosphere.
(5) After the urine samples have been employed for quanii-
tation and isolation they will be prepared for lyophll i-
~ zation procedures.
5. Foces#: Samplas of feces will be traat:d a; follows:.
~ a. DMlution: All stool sample used for aerobic ideutification .
= —ani quantu.q;ibn ui.i,l,;he qerially-cliluted =5 ste~ile TSI, =
: = ﬂl stocl nlplo -uéd-tor- amezf;obi_,o.iéentiﬁcation and qianti-
taﬁenﬁid; hctufilily duﬂtﬂd in lberile VIB. The dilution




tubas will be maintalned 4t % C capi 7' az an ice bath auri-, I

~ the dilution procerdures. A Forwiiin - Eiher preparation of
eac stool sample for av4, eysts, and parasites will be pere
formed.

(1) One-tenth gram from the centar of the stool sample wiil

be weighed onto inert weighing paper and transferred to
.- 9.9 ml of sterile TSB.
(2) One-tenth gram from the center of the stool sampl» wiil
be weighed onlo inert weighing piper and transferred Lo
: 9.9 ul of sterile VIB.
. (3) The TSB and VIB tubes containing the weighed stool sowm
pies will be vortexed for 3¢ zeconis.
(4) Sérial dilutinns will be prepared by transferring 1.0 =l
liiqpotes to 9.0 ml of sterile TSR or VIL.

7 (5) The samples will be diluted ia TS or VIB as follows:
= V = l"- O

- = , - TSB 10 :m\

== VIB 100 - 10

: ;,i~hof;Pl§tiﬁgzr One-tenth milliliter will be aseptically tranufe-: -}
e é}:— 1;}, !inlfegéy dilution TSB tube to the acroble (uantitative o ¢
‘madin ané Tetrathionate Broth (1F). Ono-lenth milliliter ...

= E = =
msferred from 11 10 - 107 dilatian Vi

[ gmﬂ}!it‘iﬁv « agar metin, The spar wild

For the ninal ;hﬁ;qc.,é5§

=—



(a) Blood apar
(b) MacConkey agar
(e) Miti;-- Salivariug apa
(d) Tetraihionate Broth

(2) The anaerobic quantitative m :w {om ! SRS IPIET TN
include: |
(a) Blood agar with vitamin & arel ilamin

= (b) Paromomycin - Vancouwycin = Mensdics arar
(¢) Rogosa apar -

(3) Four milliliters from cach TUd saw, o o wiil b o plis
cally transfet;red to a luboll d stevad ot sea g Tl
for mycobiological analyui:.

¢. Incubation sna quantitation:

(1) The aerobic quantitative medic vi'' v o el
for 48 hours.

(2) The amérobic quantitive meci- will v . e a1 e Q
for ?6 hours under an atmospt: =~ U o cw

; (3) The Tetrathionate Broth will lin inci! o e =
- -at 35C,
: 4 (4) 7Cn1¢-ny count:: wui be periorm o - m: Sant ek
— — = = after 1mbalion. . = ,

ior Stmks
x?‘.t Wm&glﬂl nlploa. i !"',‘ 15
1 18R and to! VI Gtlae

Q



i .

' §
sddition, all TS ond VIR a3 ldon tabes wiii iv tinbmbud !
for 24 hours at 35 C and stored c for oy ‘"

(2) After incubation » lenp will b ngod 0 van v ol
ture from each sample tubz to thw isolalion wwii'.  Ono ;
loopfull of Tetrathicasic el ;uz wili P v o1 e i
late the Salmonella - Shigella apar. Ao iz" "o @ break x[
will. be made on each wmadium, E
(3) "The isolation media used for the stuel ramples fa owider i ’
(e) Blood agar E
(b) MacConkey agar E
: (é) Mitis - Salivarius agor E
{d) Salmonella - Shigella ag- (.5} ‘;
(e) Blood agar with vitamin K pod Howo (fnaepecd ?
(£) Paromonyc."..n - Vancomycin - Monadton oo A rabie) %
(g) Egg Yolk agar (EYA) (Anasrobic) :;
(h$ Rogos; agar (Anserobic) %;
(4) The streaked isolation madia wiil b fiitie. - .1 W&l oor ik
96 hours at 35 C under the & proprinke 1w ovsr, ‘gE
(5) After the Il.()1 TSB and VIR ditoli 41 v M “'}
- ployed for quantitaﬂinn and isoladtar v il b ';
pared for lyophilization proc dures
6. Hardware and Clothing: The Spacocralt Floor, MHiwey o, Dok,
Drink-pun, Urine Collection Doviece, air ! the Aute avr 1 1Ml
G]Wns'nnd Shoe Soles will be troated an tollows:
a. Mlution. All TSB u_upl.e tubas w: wd for aotebi. ede i E
- —— ., §‘ ‘;-‘:




o .

cation end quantitation will bo seri- Ly Jiluicd in steelde

I

' VIB. The sample and dilution tubes entll . iintalnd o

4 C employing an ige bath during the Jilutiou peoeadures.

(1) The semple TSB and VIB tubes will be voriased fur 5

~ seconds.
(2) Serisl dilutions will be perepared by tonstercing 1.0 mi
aliquotes to 9.0 ml of sterila TSL or VIR,
(3)..The preflight. samples will be diluted in TSR awt VIR
1

as follows: the 10 dilution reprasents t' . I'ivat Ji-

lution after the sample tube:

(a)  Floor: = o 1! o 1of
\ N ‘m1 “.

(b) Maneuvering Knob: T Lo - in”
i : S o

(e) :Drink-Gun: il 10r L
‘ 2 vin a1l

(d) Urine Collection Device: ST T
i 10E - 107

(e) Gloves: g 101 T

==
EREE .lu1 =Tk

(f) Shoe Soles: e 10! - i
Sier—
(4) The postflight ssmples will Lo dilulead an : Littionn O
;ogs iu TSB and VIB,

b. Plating: Ons-tenth milliliter will be aseptically ilrantizer.a




C.

d.

from each ssmple and dilution TS8B tubs tc tna serobice quanti-

tative agar moedia. One-tenth milliliter 1l be nseptically
transferred from eaca sample and dilution VIE tvie to the
anaerobic quantitative agar media, The agsr pl-otes will be

spread with a glass rod.

(1) The serobic quantitative medis for the Haruware and
EI;thing swabs include:
(a) Blood agar-

(2) The anaerobic quantitative media for the Harlware and
Clothingz swabs include:
(a) Blood agar with vitamin K and lemin

(3) Four milliliters from each TSB sample tube wiil Le aucpli -
cally transferred to a labelled sterile screw-cap tube
for mycobiologicsl analysis.

Incubation and Qﬁnntitntion:

(1) The aerobic qﬁhntitative media will bo incubated at 33 C
for 48 hours.

(2) The annerobiec quantitative media will tw incubatod at 3% C
for 95 hours under an atmosphere of hydrogen fas,

(3) Colony counts will be performed on all quanlitative media

after incubation.

Is&lation Streaks: ~.,\\\\\\\\

(1) After nycological samples have boen removedc from the V5P
samjle tubes, the TSB ani VIE sanple tubos will be incu-

batod for 24 hours at 35 C, In addition, 11 [SB an:i VIB

(21)




D.

dilution tubes wil'l | $313% hades at. 34 C©

and stored at 4 C fur 7 day:
(?) After incu;;tinn 3 iang o cans{or eullura
from each sample tulw t . i (SR fi1. An f.0la-
tion streak will b a. 1
(3) The isolation media used ;i 1. i <l and Clathing
szmples include:
(2) Blood ;gnr
() MacConkey agar
(¢) Blood agar wil:@ .iiair.u e (Ana=role)
(4) The streaked lslﬂ:'t'm."l e e} Cied Poge B3
or 96 hours at 35 C mins
(5) After the Hardware an' "' itni * tates have been
smployed for q;anf?f«i- —=ne——Fr ¢ Liber Wil be

prepared for lyophitii.-h: .

Isnlation and Identification

1.

Isolation:

After quantitation, isolatad eoion o e e aerabie pleia
(quantitstive and isolation m-.ia} « +° = o oeped to
sterile TSB. All tubes wiil in 1. SO Pred e o
bated at 25 C until turkid. ‘Ui . iy v gwill e
used for staining procedur.c, v (a1 o ¢ L caemion, i

and storige at 4 C.

After qu-'~ntitatidn. ianlated colering Prom - wch angeroabice

plate (quantitative ani iza? tien i will te 1pnmefs oo

()




to sterile Thioglycaliai -« § i () b will e
. properly identified and jacubube : Luhd Phigs
Thio. pure cultures wil! ... ..o Jar fa o pronedaregt
inoculation of biochemical mocis sepe gl G
¢. The isolation streak is employe. b ot o ssandens which
are too few to be isolated on Lhe e fubive media.  July
those organisms which were anl lootal . va oo quunbitat ve
| media will be idénbificd. Phone: oo s 2t be gunati=
tated as <100 organisms p..° w' -0 Lomnt e iuolabion med};

on which the organism wus culues.d @il 0 ooor dud.

2. Identification:

a. The pure cultures of cach ixci e o ay ~ 08 or Thise) will
be used to Gram stain, Spore =t i XoidePast stuin, and

| i :
% to inoculate biochiemical m i oo ow - v Ly e lowing
i charts.

b

= : } (23)
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OUTLINE OF BACTERIOLOGLCAL ANAL: 'l

HARDWARE AND CLOTHIKG

= —
Hardware and CJot.th 3
= =
Sample TSBJ g Sample Vif &
AT L R L Dl
S
= L2 -g e -~ rg
" ﬂ § — q
Dilution in . Mycological i § Dilution in i
i TSB H Samples Removed ; s‘ ‘!'_[.l_:s_”' ———}
' i !
3 ]
s oy . :‘ - }‘ vl 2 el I
Bl DAY L i L :i - RN e il S Y '.:
Aercbic Media Incudate Ine bals : E Anu.-.-zun... Mediu g
BA 2L hours Zh u-;m i ¢ BA vit, X, hemin
35C . 3 : E
- LPOTENNE | A O & v Lien o .
) mn ﬂ‘"“ P v wn vy Gea—— W W
Incubate Isolation Streak § § Inolalion Stresk
L8 hours BA E‘H/\ il., ¥ homin
350 MAC -ty r-g.“-- CH TR N BTN
v
§
' = —r— ===
Incrbate g..[n('."'.blx.f(' b Tneubatle ‘ L
48 rours Y fouss k l“v h2urs
35C E 35C A L W a 4
3 R e e T * G b = ‘

e —



AEROBIC BINOD AGAt DCHISME

Trypticase Soy Broth

Gram Stain
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v
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Dextrose 1% Agar
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Mannitol 1% Agar
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Caeaiasg
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Cocci (=)

Oxidase
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Sucrose
Dextrose
Lactose

Type

Nutrient Agar
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Mycology

A. Throat-Mouth Gargle and Feces Samples:

All Throat-Mouth Gargle snd Feces 4 ml samples and 4 ml TSB dilution

samples will be transferred to the Mycology Area as soon as possible

1. Throat-Mouth Gargle:

b.

Ce

d.

f.

One-tenth milliliter aliquotes will be romoved from the Thro
1 Z

_Mouth Gargle sample bottles and ths 10, 107, and 103 TSB

dilution tubes and transferred to cach quantitative media:
(1) Corn Meal-Malt Extract agar* (CMMY)

(2) Sabourauds Dextrose agar* (SAB)

The plates will be spread with a glass rod and incubated at .‘
25 C for 120 hours. |
Four milliliters of the Throat-Mouth Gargle samples will enct

be sseptically transferred to a sterile centrifuge tube. The

samp?e will be centrifuged at 5000 rpm for 15 minutes.

The supernate will be discarded and a swab used to samplo the
bottom of the centrifuge tube.

The swab will be used to stresk each of the isolation mediu:
(1) oy

(2) saB

The streaked plates will be incubated at 25 C for 120 hours.

2. Feces:

One-tenth millilitor aliquotes will. be romcved f<om the 10',

102, 10, and 10" T9B stool dilution tubes and teansforred

*  Contain; antibiotics : ‘-“*~"N““*-~\\\_

3
!
H
i

(38)




to each quantitative media:
(1) oy
(2) saB
b. The plates will be spread with a glass rod and incubated at
25 C for 120 hours.

1

¢. Four milliliters of the 10  TSB stnol dilution tubes will

-_-9ach be aseptiqaliy transferred to a sterile centrifuge tubae,

The samples will be centrifuged at 5000 rpm for 15 minutes.

‘de The supernate will be discarded and a swab used to sample
the bottom of the centrifuge tube.

e. The swab will be used to stresk each of the isolation media:
(1) cmmy
(2) saB

f. The streaked plates will be incubated at 25 C for 120 hours.

B. Crew External Swabs, Urine, Spacecraft Hardware and Clothing:

A1l Crew External Swabs, Urine, Spacecraft Hardware, and Clothing

4 ml sample tubes will be transferred to the Mycology Area as soon as

possible. - .

1. Scalp, External Auditory Canal, Axilla, Umbilicus, Ingninal Ro-
gion, Toe Webs, Hands, Nasal Passages, Floor,'Maneuvering Knob,
Drink-gun, Urine Collection Device, Glsves, and Shoe Soles:

a. Four nilliliters of the Crew Exteraal, Spaceccrvafl 'lacduare,
and Clotting, 10° TSB dilution tubss will each k3 asept.. ally
tranuferréd to a sterile centrifuga tubs. The samplo will bs

centri fuged at 5000 rpm for 15 minutes.

9 H

Z H




b, The =~ :'riatfy will be discarded anl a swab used to sample
‘_‘ oot tom o£ the centrifuge tube,
" e Thg swab will be used to streak each of the isolation media:
= . (1) cmy
7 z I (2) saB

‘ A

2. Urine:

d. The streaked plater will be incubated at 25 C for 120 hours,

a. Four milliliters of the undiluted urine samples will each be |
aseptically transferred to a sterile centrifuge tube. The®
sample will be centrifuged at 5000 rpm for 15 minutes.

b. The supernate will be Aiscarded and a swab used to sample
the bottom of the centrifuge tube.

¢. The swab will be used to streak each of the isolation :uc-.-dl;‘fié
(1) camy
(2) sAB

d. Theistreaked piatcs will be incubated at 25 C for 120 hours,

C. Identification:
Mycological species isolated from the Throat-Mouth Gargle and the
Feces will be quantitated when feasable. All M cologicnl ;pecies

isolated will be identifi~d according to the outline on the followin

psge.

(40)
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