UNCLASSIFIED

AD NUMBER

AD004488

NEW LIMITATION CHANGE

TO

Approved for public release, distribution
unlimited

FROM

Distribution authorized to U.S. Gov't.
agencies and their contractors;
Administrative/Operational Use; FEB 1953.
Other requests shall be referred to Office
of Naval Research, Washington, DC 22217.

AUTHORITY

ONR ltr, 9 NOV 1977

THIS PAGE IS UNCLASSIFIED




[T o JPNUCHEEN (U TELNCRS /0. SESERIFRDRNEEDE G gEiFR S s L BEEINES. - sot ekl S S T e e . T ‘

i " Reproduced by

¥ }
’ﬂﬂrmed Services Technical Information ﬂgenc
- DOCUMENT SERVICE CENTER

KNOTT BUILDING, DAYTON, 2, OHIO

AD -

Pt S/ N

x| RN

...\..-—--1

| UNCLASSIFIED




e e S

o :
[ .
— -
" s
s
Lo
o 5
0.0
©
.ﬂnnk
-
O ®» )
MT

LOBUND w
Annual Prg

=o0ri-33

Semia
Comtraet Ne




TO: Chic? of Naval Researech
Office of llaval Research
Departzent of the Navy
flaphington 26, D, C,

ATTN: Miorobiology Oranch, Code 443

FROM:¢ J. A, Reyniers, Principal Investigstor
Né=ori=83, Task Order III

SUBJECT: Enclosed Sezi-Annual Progress Report (1 July 1932 to
3l Necamber 1952). Contract No=ori-83, Task Order III
NR:131-087

DATE; 13 Fedruary 1083

Sir:

I am herewith submitting the LOBUND=ONR Semi-Annual Progresa Report for
the peried 1 July 1052 to 31 Decazber 1982,

As a rasult of oconclusions reached &t 2 confersnce on germ-free life

held under the auspices of the NRC at which QR was represented by

Capt. C, W, Shilling, Deputy for Bie Sciences and Dr. Roger Reid, Head

of the Mierobiology Branch, it is uow necessary to set into cparation

plans for the expansion of LCBUND Institute. Consequently a reorganization
of gtaff and objectives will take place in the next period. The reorgen-
ization is primarily eimed at firzing up the base for germ-free life
production. During this period end as rapidly as poseibles additional
equipment will be planned; constructed and put into operation {o the

1imits of present housing facilities. This will parmit among many things
training of additional personnel and expansion of collaborative activities.

As presemtly planned the basic LOBUND Institute program on germ-free
1ife will continue as 2 group effort. This program has besn discussed
in earlier reports but throse cspeots dealing with rearing of .nev forms,
description of garm-fres {orms now available in numbers, and development
and testing of germ«free systews will be emphasized, Especially it may
be deairable to sxtend the descriptive survey by sstting into operstion
e program in physiclogy and pharmicclogy., Specificelly it is planned to
throw into this effort the fucilitles of what has been cur Biological
Tngineering program into order to provide greater facilities for the
testing programs, It is hopad that the exploratory programs will be
continued but it 4is evident that they may deorsase in the interim between
this report end sxpansion which must teke place,

The report submitted points out that we are ncw past the 6th generation

of germ-free rats thus settling once and for ell the old problem of the
nensasity of microbes to life ea represented by the white rat, Mors-
over, this also establishes o landmark in tha® there can no longer be any
doubt relative to our sbility to meintein a colony of thess animals, The
only problem is the expansion of facilities to meke more of theso anirals
available for expariment. With such an expansion the cost of germ-{res
rets is reduced to a roasonmble figurs making this valuable tool availsble
for research, This is in itself complete vindicstion of our originel
position as set out in 1928,
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It is very cssential thet the basic survey be continued in bio-
chanistry if the germ-free animal ie %o bes used successfully. While
this survey of nutritionsgl needs may seem plodding to those who champ

at the bit in their desire to use the animals exporimemntelly, long
experlence has convinced me of the ebsolute nesensity of this appreach,
The systematic approscli which characterized the work in LCEUND Institute

vill continue to be emphasized,
Sincerely yours,

gmes A, Reyni Fu s
Prineipal Investigator of
Contract NBeori«B83, Task Order III
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I. AWMINISTRATIVE

FROM1 R. F.Ervin, Assistant Director for Administration
(With the assiatance of B. Eilerzan and J. Mahon)

TO: J. A, Reynierse, Direstor
SUBJECT: LOBUND=ONR Report, 1 July 1962 ~ 31 December 1952
DATE; 31 Jenuary 1958

A, Task Personnel:

Ag of 1 July 1952, 48 persons wers exployed on this Tamk
Order. The salaries of 39 vere paid from comtract appropriations
and 9 wers paid by the University of Notre Dmme. On 31 December 1952
50 were employed. In this six month pericd a totel of 12 people ware
hired on the Task. Thersfore, in order to inorsage total employmant
by 2, 12 porsons wero hired., This indicates continued job turvover is
bigh. However, it is 1limited to a very small percentage of the total
staff positions. While ve have attempted in seversl ways to reduce
this turnover, it becomes more mnd more sppavent that a major re-
evaluastion of salary ssales on certain jobs mut bs mede. Yor exampln,
the diving job 4in connaction with the GF colony tank operation is oriti:al
and cannot sfford frequent turnover,

B. Physiocal Planti

Major revisions are being mado to our GF air mupply systems.
New blovers are being installed and emergency power sources are deing
investigated. This is in keeping with ocur efforts to make the garz-free
systom foolproof and imrune to emergency breakdowns 4f possible. The
University has spent considerabdle money on the air conditioning systems
to make their operation efficient and comtinuous.

Beocruse of expansion of control animal work, it has been
necessary to convert the Quonset animal house from a "disease-free”
colony operation to e stondard experimental animal building. This
wvas done reluctantly and we hope for a limited time only. Stwps ars
being tsken now to acquire from the University a portable building
for our sontrol chick erperiments.

The new histology section has been completed snd 4is now
functioning 4in sbout 1/8 of the X=ray room. This has given better
facilities for histology and at tue same tize permitted more cpace
for the expanding physioclegloal work in Dr. Gordon's leboratory.

Our media preduction and glassware cleanup room has been
rearranged in an attempt to keap up with inocressed damand, An auto-
matio glasswere washer is being purchased to help speed up this operation.

Desk gpace for Dra, Martin Fordbes and Edgar Hawk has been
provided by erowding and rear-enging the egg inoubation reom. Forbes
19 on the Army ncorosis prodblem and Bawk is on the NIH vitamin problem
(ses Collaborative Programs below and in Blochexmistry Seetiom IIX),
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Publications:

Gur work on the collaborative dental caries paper with Zoller
Tlinic 18 now completed., [Discusslons are to be held soon between the
“oller proup und tho editor of the J. of Dental Regeerch.

Considerable date found at LOBUND Institute during the ceourse
of tho survey projrct on OF life have been given to Dr. Norvert li. Fell for
inclusion in ths Hendbock of Blologlcal Data deing published urder the
asusplces of the NRC.

Feir progress is being meds on LCBUND Reports No. 3. It is
hoped this will issue within the next six months,

D. lajor Collaborative Programs;

These are discussed in detall in the various research and
collaborative sections orf this report but are listed here as follow:

AFC (Advisory Comrittee) = Radiation injury
Aroy Yed. Corps (Paul Gyorgy) = Liver necrosis
NIH (Floyd Daft)} - Vitamin C

NIH (. 11, ¥right) < Amebiasis

Zoller (I, Roy Blayney) = Dental caries

E. Propogals and Contract Status:

A propoisl wes submitted to ONR Washington on 19 November 1952
for oxtension of Phese IIT from 1 Jenuery 1953 to 31 Decexber 1953. The
amendment authorizing this has not been received to date (20 Je ary 1953).

Arendments extending Phases I and II to 30 June 1953 ars new in
force. FProposals for extansions of these phages will be aubmitied as
quickly es the problem of accumulated unobligsted funde is solved by
extension amendments. An esrly meeting is planned ot LOBUND Institute
between an CNR Vieshington contract negotistor, e representetive from
contracts administration, ONR Chicago, and LCAUND Ingtitute sdministrators.

F, Covernment Furnished Fquipment and Material:

A list of needed equipment and material has been ‘orwerded
to ONR Chicago with the request that a search be made to determine their
availebility as GFT, This 1ist is included herewith.
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Agauatus

International clindecel table model centrifuge 115 V, A.C. with
tvo interchangeabla heads (4 place for 15 ml tubes and 4 placa
for 80 ml tubes). Similar to Sargent £16220.

International refrigeratad cemtrifugs Wodel PR=1 like Saergent
#iB=16696 or the same type without refrigeration (Sargent 18600)

Analytical balanse with chainomatio device. Either Alnsworth
or Christian-Becker. 200 grams capacity, 1/20 mg at full
lord sensitivity. Like Sargent #8-2888 or S-2618.

Constent temperature water dath vith inside dimensions approxi.
mately 18 x 12 x 6 imches, Like Sargemt $5-84743,

Warburg respiration apparatus complete with glassware. Like
Sargent #8~7480 or Sa7488.

Portable Potentiometer like Minneapolis-Honeywell Series 128¥3V.
Calibreted 071 millivolts,

Pittadurgh Elestrodryer apparstus for debumidification of dir
(sush as was used o1 naval vazsels vhen they wers prepared
for the "mcthball” fleet). It is not possible for us to give
sxact models, eto., but wuld sppreciste suy information on
availability from Navy stores.

Bausch & Lombd Model L phetomicrographic spparstus complete with
ribbon filament illuminator. Like Sargemt #S-68090.

Mat erial
Leaded Brags
2 lengths 3/18" round
. Ser
" /8" "

2 lengths erch y ' ”
Rounds - 1/4, 1/3, 6/8, 3/, /8, md 1"
Flats -1/8 x1, 1%, 2, ﬁ. snd 3"
e x 1, 1§, 2, 2}, snd 3"
1/4 2 1. 13, 2, 2}, snd 3"
3/ 21, 1§, 2, 2%, ond 3°
1/2 21, 1}, 2, 2%, =ma 3"

Stainlese Steel

2 lengths each ' ‘
Flots = 1/8 2 1, 14, 2, 24 and 3"
3/16 2 1, 1}, 2, 2} and 8"
1/4 x 1, 13, 2, 3} and 3"
Hez - 1/2 and 3/4°
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II. QFRM.FRFE LIFF PRODUCTION

FROM: B, A, Teah, Chief of Germ-Free Life Production !
(With the mssistence of E, Zelmer, H. Thompson, B. -
Verner, J. Uselding, J. Timrons, L. Terry, ¥.
¥acAllister, and M, Ziemba).

TO: Js A. Reyriers, Diraector
SUBJICT: LOBUNN=ONR Report, 1 July 1962 = 31 Necember 1982
DATF: 3l January 1953

A. Apperatus and Techniques:

The changes in the germ-free equipment and teshniques to
facilitete the handling and production of germ-free animals are listed
brisrly as follows:

1., Previously reported (ONR Report, Jenuary - June, 1982)
as being tried and thought to be satisfactory were the all-ncoprone
gloves formuleted and ade by the Dewey and Almy Co. After more
usage 8and nev shipments, these gloves have not been satisfactory.

They were found to tear very eesily during sterilization end %o
possess many smell weak spots whieh decreased their safe use in normal
operations,

2, Use of torque wrenches for all sterile-lock tightening
is nov a standard prosedwre.

3, 4 new watering device for keeping ceges cool during
sterilization of claves designed, and put into use,

4, All diets row propared for ugse in GF ocages are in weighed
emounts go that eash storilizetion will be gimilar and the amount of
diegt used may be more accurately recorded,

5, Wire felse tottoms are being intreduced into all cages, i.e.,
these roplase gawdust, It is felt that this considerably improvea the
activity end appserance of the gerz-free animals, and eliminetes thae
darpness usually encountered when animals are bedded direotly on sawdust.

6. Several types of dist contaeiners were tried in en effort
to eliminate wastage by spilling, etec. The two most efficient up to now
BRro; (a) A piece of stainless steel shaped as & quarter circle with
upper edge having a 1/4" l1ip. This is permanently attached to side of
tho cage. (b) 4An ordimary ice cube tray, 8" z 33" = 2" with tho movsblo
dividers laft ir place.

7. An eight compartment metabolism cage, with facilities for
collection of urine and feces on filter paper, was designed and is now
being tested.
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8. Throo additional quick-opening traps end cne propertioning
device (as originolly reported in ONR Report, July - [ecember, 1950)
were received end plsced into operation.

9. All cages are being equipped with individuel cleve door
holders when such are not in use.

10. New type instrument holders were designed and placed
in use in our operating cage.

%, Animal Production:

In +his reported periocd the germ-free work was handlad with tho
following equipment: 10 series 200 csges, 10 saries 100 cages, § series
80 onges, ¢ sarles 20 cages, 1 x-ray cage, 2 exarining ceges end 1
operating cage - a total o! &3 esgos.

The stock colony of rets, a resume of which 1s given below,
hag gome into the seventh generation., Reproduction was setisfactory but
the percentsge of rets weansd was low. It is felt thst with the
present change of diets froz L-128 %o L~336, the number of weaned rats
should and will shoew a marksd inereage.

The chicken work, a regume of which is given below, has been
very troublesome end there has been an unusually high nvmber of contamine-
tions. Afiar investigation, 4t 4a felt that one cause of these contamina-
tions has baon the improper handling of eggs at the source, i.e., the
supplier was sanding the egzes which in turn forced the bacteria deep
inte the pores of ithe shell,

The guinea pig work for NIH to which two cages weras allocetad
18 fully desoribed in the psthoulegy mection (Section V). Twenty two
Caesarian oporations for ten experiments wore carried out,

Carz-Free Rat Production
(1 JemUery 1952 - o1 lscexber 1953)

Animals in colony 1 Januery 1952 - Adult - 8 ¥, 1l1l¢d
Preweared - 18

No, borm - 720

Ave, No./litter - 6.4

No, weaned =« 258

7 weaned - 35.8%

7 weaned in contro) colonys - 24.6%

No. litters born = 112es

No. litters wesned - 42

¥ wsened/weaned litter - 8857

7 weaned /veaned litter - in contrel eolonys - 607

sLOBUND Contrel _iimel colony
as Includes 7 litters (49 pups) born from dams on en experimencel
nocrosis diet. vxzeluding these, the 7 weancd is 38.5%.
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No. veaned animals lost from spontanecous death =33
No. weaned animalg lost from contsmination - 37
No. weaned given to exporiments -~ 103

Wo. weaned in colony 31 December 1952 -~ 120

Breoakdown of experiments recslving weaned ratis:

Colony tenk apparatus = 40

X-rey - 32
Dental Caries - 19
Neorosis - 8
Bloahemistry - 4

102

Rat Conteminations, Stock and Ixparimental

A, No, of Cages Cormtaminated 8
1. Contaminations from Manipuletions 3
No, of transfers 78

No. of sterile claves 1200

No. of osge starilizations 100

Tetal manipulstions 1378

2. Contaminetions due to glove bresk 2

Germ-Free Chiok Production
(1 Yaruary 1552 - o1 lecempber 1952)

No. oggs set 2871
No. hateh controls 1098
No, hatched in R.G.F. units 395
No. hetched ir G.F, 238
Ho. chickens oconteminated from

hatch 97

No. exps. contamineted from hatsh 11
No. chickens contaminated by

manipulations 66
No, exps. contamimated by
manipulations 5

No. exps. contaminated by
glave breaks 2
No. expe. germ=free 26

Chicken Contaminetions

A, No. of Ceges Contaminated 18
1., Contaminations from manipulations 5
No, of transfers 20

No, of sterile claves 450

No, of oage sterilizations 70

o. of trap passages 50

Total Manipulations oEo

2. Conteminations from Glove Break 2

2 Nantpmdopnbddamaea franryy Mo~ PDoamanrvAarn L]
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I1I. BIOCHTMISTRY ANT NUTRITIOM
FROM: T. D, Luckey, Chief Biochemist
(With the mssigtance of M, Deaver, L. Mac?llister, T. 'ende,
A. Pappas, J. Pleasants and L, Takaocs. In collsboretion with
M, Forbea (Univ. of Penre.) and k., Hawk (NIH) who are in
regidence at LOPUND Institute)
TO: J. A, Reyniers, Directer
SUBJ LT LOBUND-ONR Report, 1 July 1952 = 31 Docember 1952

DATY; 31 Jamary 1983

A, Biochemistry:
1. Survey of the Gorm-Free Chick:

The compariason of the garm-free chick with conventionel blochemical
chicks is illustrated by the data taken from 4-8 wesek 01d Whits Leghern
chicks ny presenmted in Table I, It is noted thet {here are no great
differcnces betwaen the two (with the exception of ridoflavin in the bile and
possibly niacin). The thresfold differsnces found in liver vitemin By,
cacel tontents niacin, and blotin in the bile may be of soma biologleal
impertance. The high amount of riboflavin in the bile very possibly
reprasents n qualitative difference in scme liver function,

The values given show statistical difference (p = 0,05) for
lung ash end fat; brain ash and pantothenate; niaocin in the ceocal contents:
liver ash, fet, pantothenate; foliec acid snd vitemin 39,5; and bile
riboflavin and biotin,

2. Survey of the Germ-Fres Ret:

Since materinsl is still being cocllected for this project, it
is premeturs to discuss any detsils. The gensral pattern appesars to
bs similar to that of the chicka: there are no great differences. In
short the gorm-free animals are blochemically healthy.

3. Anelysis of Ret Milk:

The wvork with the analysis of ret milk hay showm the folloving
oineral composition cn a wet weight bagis:

Flement A
NA 0.13%, Q181
K 0.146, 0.111
Ca 0.251, 0,289, 0.490
P 0.184, 0,227

These veluoes agruo fairly well with previous data,
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TABIW I
_ BIOCCHTMICAL $URVEY OF FRYSH TISSUTS IN WHITE IEOHORN CHICKS
Tissue | Gpe| Ave| Fat |Totel |Flavin| Niacin |Calpan | Biotin| Folaecin | Vit. B12| Ash
No.| 2 N2 | r/em| Yem | Yem| Yem Y/gm | ™Y /gm | 4dry
Blood A 3 - 0.0 2-6 059 0005 0072 2@86
B 4 - 0.0 0,0 1.2 0,08 0.72 4.21
Pee 1.0 .08 38 .18 .87 .31
L'LLBSB A 4 458 217 - - 705
B 4 | 3.4 2,8 - - 6.3
P .02 08 .01
B!‘ain A 3 5.5 - 203 25-4 5513 0088 0.53 15-1 8|4
B 4 | 6.8 - 2.1 21,8 |64.8 1.11 0,856 16,3 7.1
P .27 .70 19 ,01 38 .80 .74 .03
8ene A 3 - |14.2 32,0 B.9 1.7 6.0 6.0
B 3 - 12.8 20.5 592 019 108 394
P .80 52 .88 .23 63 61
Uusele A 3 12.4 8.1 33.8 17.5 3.0 C.8 15.1 5.2
B 4§ 12.3 10.9 46,9 14.3 2.8 1.1 16.8 4.4
P « 27 59 .89 .86 .69 .33 .83 )
Cecal A 9 - 10.9 12,1 8.5 0.2 2.3 14.8 20,
Contents| B 10 - 7.3 37.2 7.7 0.5 1.8 18.4 24.3
P .09 01 .68 .66 .26 - 06
Liver A 10 4.0 2.1 |21.6 10.9 6.4 8.1 4.4 323 5.8
B 12 17.8 3.5 123.3 10.8 48.0 4,3 3.3 171 4.3
P .01 .50 94 .01 .22 02 .01 .02
3ile A 3 - 0.72 |84.2 7.6 3.1 0.24 0.326 6.0 11.6
B 3 - 0070 1207 898 203 0007 0.40 309 12.5
p u93 aol '85 am .301 :\94 - =41
@ Group A ls gorm-froa chieks, Group B is econventionsl chicks. /11 ehicks

vere 4«3 weaks old.

e Stetisticel difference indicated by less than 0.05.
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wfforen ars directed toward obiteining a suitable method
for tho determination of individual fatty acids in rat milk. The nert
step in this work will be the quantitative exsmination of the amino
acids of rat milk.

B. Nutrition:

1. Repreducticn on Steam Sterilized Niets:

The pregent germ-fres albino rat colony, end a perallsl conventionals
oolony were maintained from 19680 to late 1952 slmost exclusively on e
seml-gymthetic type diet, =128, conteining all known essential mutrients
in qusntities sufficient to be edequate sfter autocleving. It also contoined
liver and yesst as potential sources of unknown factors, While permitting
reproduction through successive genorations (now up to the §1h generaticn)
this diet and/er other factors operating in the germ-free environment,
rosulted in sub~optimal performancs, especlelly in lactation, Fifty=five
GF 9 bore 885 young (16.1 psr 9) but reared only 311 (5,7 per9).
These reared were too mmall to wean at 21 days and were weaned at 26 days,
wvhen weighing about 27 gm on the average., The following Table 1I gives
gomparative data obtained with diets 1,-128, for L-109 (another semi-
synthatlc diet), and for 1.-189.

TABLE II

TTet Siate of 7 weaned rLat, Wt. Trosi-weaning 2 ¥¢J bearing et

Animsl at 21 Ceys Growth gmjday loast one

10 70 deys old 1itter,
d ¢
128 oF 28 20 £.0 3.6 o1
128 Cenv., 32 23 5.8 2.4 -
109 orF 0 - 3.5 2.2 22
109 Conv, 72 Bl 5,1 3.2 100
188 aF - 4.1 3,0
189 GF then 100 45 100
conv,

189 Conv, 92 25 4.3 2.9 83
Rocklendees  Conv, 80 40 346 2.6 9l
Spesiel
Rocklandess Conv, 79 A4 100

Since natural type dlets might improve porformance by providing
unknown faciors or known factors in better proportion, & long series of
expeririacnts were set up to find the best naturel type stock dlet. Filot
experiments showed that commerciel natural-tvps dlete could not Ls used ms
such., futoclaving reduced their growth-promoting power by & third, cut the
% wesnod by & fourth, and reduced the weaning wt. by ovar 407. Two approaches
were then followed:

« C(ontemingted with the usual enimsl colony conteminents.
¢ This Jlet was not sterilized; but 4s givan as an example of performmence
on & commorciasl diet,
ses This diet was mede by the Arcady Milling Co. end was patterned aftor
Dict L«275 {ssa Table II1),
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A notursl-type diet was made up at LOBUND with the usual stock diet
proportione. Thls suffered tue sbove=-mentioned reduction in efficlency
or autosclaving.

A peries o! experiments showed that the efficlency could not be re-
stored by adding mwore B~vitamina but was completely restored by raising the
proportion of cesein, This caasein fortified diet becams L=189 which was
fed through 6 convertirnal generationa, with the results shown in Table II
and has been tried several times in GF. Of tewo OF 9 which had 8 chance to
breed, mither bred up to 106 daya of age while (F, but both concelved
within 4 days of beinpg brought out to the conventionelly contemineted
colony. They reared heslthy litters (see Table II),

Various supplemonts: ocssein, corn or soya oil, end Torule yeast,
were added to a ocommercisl stock ration in verious proportions., The diet
was fod nonclaved. No one ocombination gave optimum performance in all
functions, but one corbinstion gave hstter romults than the others in
birthweight, weaning waight end neonstal survival,

Thia combinatiorn bacame & pattern for seversl dists fed to GF rats
in late 1902, 1.s,, L=330, L-349 (L-330 with cellophane). These contained
787 ground Roockland Rat Checkers, 107 ocrude casein, 7% Toruls yeast, 2%
soya 0il, plus concentrated water and fat-solubla vitamins.

¥hile those experiments were going on, & variety of changes were
meds -in the texture and degree of refinement of tha ingredlents in the
old GF stoock diet, 1-128, to see if reproductive efficiency and the fre-
quoncy of twisted ceca would be effected,

Complete results of these OF experiments are not yet availeable.

TABLF III
Diet Composition (%)

Ingredient Diat L~189 L~278

"hole wheat flour
Buttermilk powder
Yeast, dried Brewer's (Toruls)
Alfalfa loef meal
Meal scrop powder
Salts L-II

Liver powder 1-20
041, corn (soys)
Ladek-3 (A & D only)
Bamix 30

Cagsein, lebeo (crude)
Rockland Rat dist

o
prond
R M (& ]

>

[
P OO DN DO

WO+ ome 1 30 311

3

(parenthesis give type meterisl used in Diet L-278)

2. Chick Nutrition Survey:

The growth results from an szxamination of the vitemin requirement
0f the germ-frae chick are summarized 4in Figure l,
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Figure 1

Growth of Cerm-Free White Leghorn Chicks
Fed Vitanin Deficiont Diets
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It 48 quite aevident that germ-fres chicks require the ocsme
viteming, qualitatively, as the literature and our work inAlcates,
are noeded by tha conventionsl chiek. Other deta indicates the
geri=free chick requires vitamina D, ¥ end K. Ve are presently working
with pentothoniec acld and hope to do some work in the future wvith less
well deflined viteming suech assg vitamin Byg, p-amino-benzole ecid, lipoic
acid, end posgibly vitemin C. The next major study on this problem is an
szamination-of the quantitative requirement of ono or more of the B-vitamins.

3, Anmtitlotics Fed to Germ-Free Chicks.

This problem was summarized in soms detall six months ago (also
a speciel report was submitted in June 1982). Since this time we have
turncd to & study of feeding smaller quantities of entibiotics to germ-
fres chicks snd are injecting antiblotics into germ-free turkeys. The
work has gone rather slow dus to lov numbers of chicks hatched and some
contamination (see production report).

4. Diet Laborstory

The work of the diet laboratory for the past yeer is summarized
in Figure II, The addition of a second mixing bowl has helped the busy diet
girls materially. As shown in the figure, the quantity of diet made each
month during 1952 was considerably greater than during 1951, If this
increase nontinues, thers will be 8 great need for more room for this
operetion.

Figure 2
Amount of Solid Diet Made Faoch Momth ('51-'82)
Kg
480+ +
440 4 1
400 ¢ +
360 ¢ 4
320 1 +
280 ¢+ +
240 4 T
2004 - +
160 ¢ L
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3. The Rols of Aseorbdisc Acid (er Antibiotics) Replacing the Rat’s Require-
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€. Collaborativs Probl ems: .

1. Tho Miology of Dental Caries (with Dr. Blayney and Dr. Orland
of the ZoIEer Dental Giinlc of Chloago University) .

The first phese of this work 4is completed end the work has been
vritten up for publication. This written material will be submitited as s
speciel report in the near future. The conclusions of the paper are,
as previous reperts in this seetion have indiecated, that germ-free rats
do not develop sariocus lesiona when fed s diaet shown to be higbly
cariogenic in conventional rats.

The second phase is reported inm the Bacteriology Seetion 1V
¢f this Progress Report.

2. Itiology of Hemorrhagic Liver Neoresis (with Dr. Gyorgy &nd Dr. Forbes
of the Universlty of Pannsyivanda Vediecel School). ‘

See progress report prepsared by Dr, Forbes in Section VII.

ment for Pantothenie eocld, in collaboration with Dr. Daft and Dr, Hawk
of the Inatitute lor Arthritic and Metabollc Diseases at NiH.

Preliminary work is being done teo try to set up & critical
oxperiment for the use of germefres rats.

It goams premeture to do more taan mention that this work is
underway., A progress report from Dr, Hawk who is in residence st LOBUND
vill be submitted in July.

4, The Presence of _rgothionine in Qerm-Free Chiok Tissues, by Dr. D.
Melvella, Cormell University Uedical School.

Dr., Melvelle received sarples of germefree ohick red bloed sells
and has found ergothionine to be present. He was written a peper to report
this separately, "hen reprints or reafersnces are obtained, ONR will be
notified,

5. The Prasence of Vitamin T 4in Germ-Frees Animsl Tissues, Dr, Fraenkel
of the Unlversity of lllinoils,

Chick tissues were shippsd to Dr, Fraenkel for the anaiynis of
carnotina, He reported vie letter that this material (Vitamin T) weas
present in germ~-free chiok muscls.

D. Fuhzrq:

The work of the next six months will build upon the work done to
date, We ezpect to complete the avalustion of the merry=-go-round cape,
the writing for the third LOBUND Report, the analyticel work on the
germ-~free rat survey and the in!!!gﬁ Phese of the antibictic problem.
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Jlhere are many needs in the bilochemistry laborstory for & wors

~l4=

ef ficlent operation. The leck of the following has made our work less

cowpleto;

lI

A request has boon submitied to R, Ervin for the above apparatus

Adequnte standardization of steck animsls (particulsrly
more space needed),

Centrifuge, standerd type or refrigerated.
Respirometer, Marburg.

Reading device for papsr chromatographie and paper
clectrophoretic studies.

More space in the diet leborstory.

1f 4n Navy stocksa or availsble olsewhere.
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IV. WACTERIQLOGY AND SEROLOGY
FROMs M. Wagner, Chief B asteriolegist
(with the assistance of J. D'Agostino, A, Deleva,
2, ¥oClain and M., Osterhout).
TO1 Je Ae Royniers, Diraeoctor
SUBJECT:  LOBUND~ONR Report, 1 July 1952 « 31 December 1952

DATE: 31 January 1953

—

A. Baoteriological Testing of Germ=Free Cages

The function of the bacterioclogy laboratory continnes as
a service to various LOBUND projects being rmn in germ=fres type
apparatus,

- memd - ma® Ammmmbo 2 PADIAN € Noe N3 cdd am Sdie Al
S, au\'a‘\'ava ‘._x,ulvgivg_;. 4SPEOVR Vi NUOVIW a=n&y NELLE WO SRt i1

Basteriological examination of rats whioh have died after
X-roy radiation have been made, The data is recordsd in the eddendum
to this progreas report: m"LOBUND Study on Comparative Effects on
Total Body Raediation IIn,

C. Post-Mortem Bacterial Invasion into the Poritoneal Cavity of the
onventlio no [

A preliminary study has been mads to determine the approximate tims
at whioch por*-mortem baoterial invasion takes place into the peritoneal
cavity of the conventional non-irradiated albino rat, The data is
recorded in the addendum to this Progress Report: "LOBUND Study on
Comparative Effects on Totel Body Radiation II",

D. Intestinal Penetration ;z Bacteria ard Bacterial
] n collaboration ology-FPatnology lLaboratory

3

See Section V).
E. Dental Caries Project (Collaborative Project between LOBUND

Tnetifule and the Joller Memorial Clinie, Univ. of Chicago).

The present phase of the dental caries projesct is to study

the role of single~type bacteria in ths caries process. Germfree animals
are purposely inoculated orally with a viable pure culture of the test
orgarism and maintainsd as a mono=~contaminated group on a diet, which

in the conventionsl laboratory ret produces a high incidence of dental
caries,

Experiment 39D1-9 involves the use of the lasctobacilluna
(Lactobacillus #L6S) in such a study. The outline of this experiment
vas prosented in the progress report covering ths period Jamary to
June, 1952: pgs. 20-21,
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Briefly, 12 gormfree rats were divided into three groups
of i rats each.

Group A3 Four rats maintained germfree tiroughout the experimentel
ipgé'iod on carioganic diet L-128 ¢ 5% dextrosze water for
deys.

Group AIt Four rats maintained gernmfree U8 days and then inoculated
orally with viable Lactobeoilluy #L65. Maintained as mono=
contaminated amimals 1n germiree-type equipment for 150 day
experimert.al peried on cariogenic diet L-128 + Siiextrose
water,

Group AlG:Same as group Al except that after oral inoculation, the four
rats were brought out into the conventional armimal oolerny
environment and maintained on the cariogenic diet L-128 + 5%
dextrose vater for 150 days.

Qroup Bt Set up indeperdently using the converntional laboratory rat fed
ths autoslaved cariogenic diet 1-128 + 5% desxtropse water, This
group was used as a datary control to demonstrate that in the
animal colony enviromment the conventional rats will develop
dental caries in a 150 day period on the diet,

Three objectives were propossd:
1. Examination of ths rmolar tseth for caries evalusztion.
n

Chude aaldidadlonaVee amd aicwdd dadda M LL_ % __4A_.L__20s &
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the oral ocavity of the rats constituting groups AI, AIB amd
B and compare to total bacterial count,

3. Observe survival of ths rpecific test organism, Laotebacillus
#8655 in group AIB brought to the "outsids corventio
enviromment”,

Groups 4, AT and AIE have been aacrificed and the hsads sent to the
Zoller Memorial Clinic for caries evaluation. Group B is still on expetimsnt
at this writing.

Oroas examination of the molar testh has revealied:
Gfoup A = no gross lesions evident.
Group AI = no gross lesions evident,
Oroup AIB ~ gress leaions present,

Preparation of seciions for microacopic examination of the molar
teoth 13 still underway at Zoller Climic. The final gross and microscopic
evaluation for all groups will be available for the maxt Progress Report,

The oral bacterial counts run on ths rats from Groups AI, AIB and B
are racorded in the accorpanying table and graph. It is to be noted that
since Oroup AI is the group harboring only Laotobacillus #L65, the data

given for Total Count, Totsl Lactobssillue Count (&1L types) and
LactobacilTus ALES Count eve the sams Tor this group.
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Beeterlial Counts Xron the
Orel Lerity of Rats on thoe

Dentel o8 Project 390i-9

at Ne. NoO. Becteria Per Oram Sample
Bacteria Broupi Rats Cultures Minimun Maximum Averame
Total Count AT L 2y 9.50 x 10° [1.50 x 106 1.52 x 10°

on . .

Blood Agar sy L L2 2,72 x 105 |8.63 x 108 11.56 x 207
(aneerobdio) | B 4 28 2,74 x 107 |1.98 x 107 {3.80 x 10
Total Lactobacillf AI L 2k 9.50 x 105 1.50 x 1057 1.52 = 10?
(a1l types) AIB n Ly 5.0 x10% | 2,88 x 197§2.657 x 10,

B 4 28 1,51 x 105 {3,112 % 107 14,07 x 10
Lactobacillus AT k4 21, 9,50 x 102 (1,80 = 105 [1.52 x 107
HL6S omly ATB 4 Ll Ot 1.13 x 107 [1.14 x 10

B L 28 0 0 o}

# Additional data from Group B still forthooming.
#+ Lactobacillua #L6S was not detected in 9 of

ocultures run in this group

(20,7 negative cultures),
rats scomprising the group.

vironment,

Negative cultures obtained in each of the four

The data in the above table is shown graphically (fig. 1). The bars
express the minimm-maidrmm range of the counts observed. The dotted lime in
each bar represents the &verage sount for ths group.

There was conaiderahle variation in the successive counts mads on
individual animals a8 well as emong the amimals within each group. No ome
rat showed consistant high or low counts,

The aver total counts for the AIB end B rats (housed in con-
venticnal el room) were rcspectively 1000 and 2500 times greatar than the

average count for group Al (mono-contaminated group). There was no overlap
in maximam ATl total count and minimum AIB or B, total counts.,

Regardins total lactobacilli, groups AIB amd B exceed the Al average
count by 178 and 268 respectively. There was an overlap between the maxdmum
Al count and minimom AIB amd B counts,

The Lactobacillus #L6S data involvas the specific organism orally
irmoculated into groups Al end AIB. This orgarnism persistsd in the AIB group
after the rats had bean brought out into tho sonventional animal solony en-
Variation in lLactobacillus /L6S5 couunt was rmch greater in the
AIB group. In 5 out of LI oulfures run, the L-#L65 was not detacted. At
other timms, counts higher than the maximum group Al count were encountered,
On a'. ovarall sverage, groups Al and AIB were practically idsntleal.
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Group B rats were not orally inooulated with Lactobaoillus /68
and the orpgamism has noi been dotepyted in this gronp to date,

Qﬁ Ah experiment similar to the one describsd above is ocurrently being
’ run at LOBUND. (index 39D2-1) However, in this case, Streptesoccus

liquefaciens £539 has been substituted for the lactobacillue as
mno-31ora in group AI.

The rationale of ths "lactobaocillus" experiment has been the
attemptas to produse dental caries in a basterioclogioally controlled en-
virorment, using a single type, highly acidogenic lactobacillus as the
potential etiological agont. This comprises one test of the theory re=-
garding tha rols of basterial acidogencsis in tho caries procesa.

. The current experiment is set up on the same basis, but employs a
strongly proteclytio organdsonm, Smgﬁmu liguefecions as a test of the
proteclytis theory of cariogenesis, 8 orgamiam o soidogenioe,
although mot to the extent exhibited by lastobasilli. Results from this
experimant will be fortheoming in the next progreas report.

F. Intestinal Maroflora Stadies; (Preliminary)

Bactarisl counts were made from the contents of various sagments
of the gastro-intestinal trast taken from:

= T

(1) Rats maintained in germ-free type apparatus with a
single type bacterisl contaminant. (Monoflora)

(2) Rats maintained under oonventional amimal room conditions
(Polyflora).

r

[
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. ' Tha objsctive was to assertain whether baoteria, existing as a
=S monoflora in the intestinal tract of the rat, attaln numbers comparable
b to the numbers reported as Motal count" in conventionally reared
ardmals harboring many different types of rmicroorganisms,

The following rreliminary data was obtained from 3 pairs of rats
all fed dist 1-128, The first and third grounp also received 5% dextrose
water_sd 1ib whereas the middle group was fed distilled water,
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Broteria poar Gram (Dry gt) Qaatro=Intestinal Contents

Bacterial Groupings !

Segront ‘ ;
Lactobacillus #L65 | Bsolllus cereus Conventional |
Monoflora Monoflora Polyflora :

(Codsi 39D1-% AI& (Code:153H9 SCode 39D1-9A1B)
Rav /16 Ra Rat 71l a Rav 725

Stomach .59 x 105 1.69 x 10| 1.61x10° | 5.72x10" | 3.70x008 | L.53220°
M G-
intesting 1.22% 105 1.26 x 20°| §.13xa0% | 2.09x10% | 3.26x208 | 6.5Lx108
Cecum ™ 2.Lfx 107 8.80 x mg ?.8&0? 7.581:102 1,12x1010 1.92::1013
Colon 1.77x 10°| .21 x 10| 9,23x0° | 1.67x10° |2.37x2010 | 2.30x10%

The stomach and mid-intestine of the two monoflors groups were
lower than that of the conventional group.

The cacum and colon counts in the Lactobacillus monoflora group
wore considerably greater than counts in the upper segments; (i.e. minimum ;
difference approximately 11,000 X3 raximum difference aporoximately -
350,000 X). This wids spread between the upper and lower segments was not .
gean in tha convantional proup whare the minimmemsximum apresd wvee 2
only approximately 2% to approximately TOX. '

The Baoillus Gereus monoflora Froup did not show toa crent » —
difference in nppar ve,. iower intestinal segments, However, the cscum
ard ¢olon counts were considsrably lower than thosa in the comventionsl
group. This lower count may be dus to the fact thet this group was not
fed dextrose water,

G. Universal Serclogic Reaction with Lipid Antigen

Introductory remarks snd data regarding the "universal
serclogic reaction® in germ=free chickens were presented in the Progress
Raport subritted for July~December 1951, At that time, thare seemed
to ta a qualitative difference between germ-free and conventional
chickans in reactions run with NaCl diluents at the 0 and 0,159
concentration, i.e, germ=free cidcks falled to react in these lower
NaCl concentrations while the corwentional amimals did,

Observetions of several more chiockens for sach category has shown
that these reactions are not clear cut (see figures 2 & 3), Thus, although
S out of 6 gorm~free cases were negative at the O and 0.15 NaCl corncentra=-
tions in tha perm-free (20-31 dgy age group) 1 cese did react at these
coneantrations.
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Simllavly ot the 60-90 day oge lavel, L out of 5 perm-fres
cases failed to reast at the O NaCl concentration whereas 1 of the 5
dld roact. These apparently sberrant positive reactions negate the
unid formity of a negative none in the serologlc pattern.

Howevar, from the quantitative atandpoint at these lower NaCl
levels, the averase ocuwrve for germ={ree serum at the ONaCl level ia astill
vory low even if these aberrant values are inocluded, The conventional
ohiokons show a distinot peak at the 0,15% NaCl teot. This pook is not
geon In tho germ-fresc average curve. In general, the titers for germ-fres
chicken sera tond to be lower thean serum takon from conventional birds,

It ia also interesting to note that serum from L8 chieks at
Q0 =1 day of age (run as L trials of 12 pooled sera each) failad to
react at sll NaCl concertrations from 0 to 2.1%.

He Anvlinidy nwepenss in Cerm=Frec and Conventional Chicleens to
Pmnﬁﬁ Tﬁaeoﬁ Inticens i

In previous reports, the so-called natural antibody ploture
for germ=free arnd conventional ohiekens has been described, Currently,
an oxperiment is underway to determine the antibody production potential
of gernfree vs. conventionsl chicks when parenterally stimulated
with bacterial or foreign serum antigens, Results will be available for
the next report.
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V. PHYSIONLOGY AND PATHOLOQY

PROM: 4. A. Cordon, Chief Physiologlat (with the essistence
of W, Sorugga end P. Wolfe., In collsboration with B.
Phillips (NIH) who is in residence at LOBUND Institute)

TO: J. A. Reyniers, Director .

SUBJCT: LOBUND-ONR Repert, 1 July 1982 - 31 December 1852

DAT L 31 Jonuery 1983

The basic responsibility of LOBUN'D Institute is the per-
formance of comparative studies between gnotebiotioe and conventicnsl
enimals. Too early deviamticn from such survey type of work into
specialized experimental fields has shown its undesirable cffocis
through all history of germ-free research: insufficiemt knowledge
of the verious aspects of gnotoblosis has and may often lsad to the
improper evsluation of experiments where this form of 1life hes been
used as the test system. Thus wa are comvinced that, e.g.,, the gera-
free animal when used in premsture applled expsrimertation can have
no lsating velue among the tools of biologisal investigaiion. There-
fore the objactive of this laborstory is to perfoerm snatomical, higto-
logical snd physiological surveys in verious gnotoblotic, mammalian
ard evian jorms i¢ suppiy suificieni compsrsiive damis. it is sisv
felt thet these should be complemented by a systematic atudy of the
organisma' response to pathologicel gstress, This is well within the
LOBUND direstives as set out in the originel program.

The compilation of date in the past years follewed this pattern
as closely as it was permitted by the availeble enimal materiel. /s e
result of this effort we have todey & feirly reliabls anatomicel study of
the germ=-fres chicken; s somewhat sketchy anatomical survey of the
germ-free rat end s histological survey of the chicken; nur erous spot
checks in the histology of the rat as well as in the patholeglical responses
of both germ~free and conteminated chickens and rats. Until ths beginning
of the period covered by this report we had not run any physiological tests
on germ-frae or comtrol-contaminated animals.

In charting ocur future course, the originel concept calls first
for the completion of the morphological surveys. However, in this
respect curtain difficulties arose., The quantitative anestomical survey
with the concomitant statiasticel evaluetion must rely at least on tens
of animals reared under identical environmental, dietetioc, etc.,conditions
in order to obtaln significance. This was made possible in the casse of
the Bantam chickens vhich finelly permitted the completion of the
anetomicel survey of one germ-fres form.

In respect 10 the rat it wae originelly hoped that the heat-
catastrophe suffered in I,OBUND's colony in 1951 would supply sufficient
acceptable enimal material for a quentitative anatomical survey. Unfor-
tunately, the conditions of heat-killing es thesy cccurred at that time
influenced the dead snimals in e rather adve,ss way, dimming the possibi-
1ity to use them s the scle meterial in the survey. The mein trouble

+ The word "gnotobigsis" is used to define nll forms of life maintained
germ~{ree or in conditions of controlled conteminetion.
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with thig sroup scems to ctem from the leok of unifc.7 exsanguination
viadeh is o grontest importance in the anolysls of organ wolghts.

On the other hand, the imolated live germ-fres rats of different dietetie,
etc., backpround which trickled imto this leboratory curlrng ths paat

yoars were simply insufficient te fill the variocus categories with the
proper number of participants. Actually, wc would do & disservice to our
own germ-froe anima)l material, 4f ve would try to draw the "anatomical
bassline” for the germ-fres rat with the help of fev heterogenous animsls.
Thus the completion of this survey will in all probability depend on the
expansion of our production facilities.

The histological survey of beth chickens and rats, though
unf{inished, 45 well under way. It follows frem the neture of this kind
of work thet only fevwsr snimals and ample time for microscopic observetion
are nesded for this type of work.

These being the conditiona in our leboratery at the heginning
o! the recent school yeer, we wers fagced by some pressing questions.
As mentioned before, the completion of ths morphologicsl survey seemsd
to have the loglcal precodence, At the same time, however, chiefly
becaugse of the relative lack of experimental animsls, a certain emount
of time was loft unused in ocur hands which we felt should and cen be
used for researsh,

In order to bridge this conflict wa have begun to develop and
rofine some mothods which premise to be advantageous in the pursuit of the
future physiclogicsl survey. This decisicn was only stramgthened by the
lack of physiclogical informaticn about our gnotoblotic snimsls whish meds =
itself felt rather intenasely during the past years. Simultsnsously,
however, it wns understood, that the completion of the morphological
survey will maintain its first priority in ocur laboretory schedule.

Contributions to tho problem of hend rearing mammsls ssemed te
be a secondery, but none the less important task of this section. Thero-
fore, additioncl oxperiments were parformad in the physiology of intes-
tirol absorption of the caesarian-born baby ret, during the first hours
of life,

The experinental fcllow-up of some T.0BUND commitmants to
verious ngencies should be alse mentioned., xperiments run in collabora-
ticn with our ALC Advigory Boerd as well msg with the Laboratory of
Tropical Disease of the Neticnel Microbiolegicel Institute are described
in attached reports.

In the closing chepter a brief report is made of this lab's
ectivity es a pathology service unit to LOBUND's germm-fres animal
production division.

In a surmery the total number of animals processod in this
leboratory during the past half year was as follows: 743 rats, 49
chickens, 74 guinea pigs.

A. Survey of Onotoblotic Animals:

In the following paragraphs an attempt will be mede to presant
a trend of thinking, a few teohnlical epprosches together with preliminary
rosults which aim to explein in physioclogicel terms “ho morphological
findings hitherto made in germ-free and other gnotobletic nnimals.
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fg montioned in rravious reports, merpholopleel differuncos
exist betwesn germ-free and conventional animels in respest of (1)
orpans of systems which come in direct contact with the cutside world
(tegumentery, respiratory and digestive) and (2) in the reticuloendothelial
syatem which et least 4in the cenventional animal constitutes the cellular
defense mochanism of the body. In both inetences the germ-free animal
soems to heve less or less wnll trained tissue avallable, .

In the selestiorn of & proper chronologisal sequence for the
proposed physiologieal study, 4t appesred that the digestive syestem should
heva precedencs over the cthers because of its overall important role in
tho host contaminant reletionship. ‘uong its funotione it wes tentatively
docided to investigate first: <the absorption and secretion of foodgtulfls
and solubls bacterial products from end into tha intastinal canel; peno-
tration of bacteria from the imtestinal canal into the host. 3oth pro-
jects were planned to be studied in cooperation with LOBUND's blcchemisiry
and bacteriology laboraicrles,

In respeet of the study of the reticuloendotheliel system it
was felt for & long time thet the customary methods of reading .saults
(homatolegy and histolegy) are in greet need of refinement 4in the
obssrvetion. Reticuloondcthellel cell production end utilizaetion
(breakup) in various sites of ‘the organism seem to require further
elucidation, or more prasisely, need was felt for preparing leukecytic
bslance sheets et the organ lovel (as Yoffey snd othors have done it for
the lywphooyts in the organism es & whoie). It wes elso suggested thai
this work should be peralleled by serologiocal observetions in LODUND's
serology laboratery.

B. Techniguaux

Methodologieally, it appsered thet the initisl phases of both
prejects (intestinal penciretion end leukooytic balance) should be studied
in an ocute experiment. The reduction of the period of observaticn to a
fow hours efter the animal's removal from tho germ-iree unit together
with the reduction in the site, where the obgervaticon is made in a single
orgar or in 8 part of mn orgen (such as one portion of the intestine) tends
to reducs variables and makes cbgerveiions more gpecific, Desides, it
also permits to perform such delicste operaticna under less of e hendicep.

Intestinel abscrption and secretion is studied with the
"igolated loop" technique in tho "retrieving” type experiment (s loop at
the desired hoight, in the length of 1 - 2" is ligatured at both ends
zainteining proper blood nirsulation, Photo 1: the substence whose passags
will be studied is introduced in knoen amounts into (1) the loop (absorption),
or (2 into general circuletion (secretion); efter the lapse of known tims,
the subgtance is retriesved from the lcop). This type of informstion
is supplamented in the present experiments by simltaneous deteminations
of the substence in question in (a) mesenterial venous blood dreining
the loop, (b) chyle from tho mesenterial lymphatic trunks, (¢) mized
venous bloed from the cava syster, (d) arterial blood, Bacteriel penctre-
tlon is studied with the help of the same method under sterile cautelee,
omitting only the retrieving,
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In respect of the positive or rogative o gen sontribution to
the circuleting retioculoendothelial cell picturs, it was decided to per-
form initislly a survey on the lsukooyte-concentration (differsantieted
into granulocytes, lymphooytes, ete.) in the venous blood of various
organs, together with similar counts in the arterisl blood, The necsssity

of simulteneous detormination nf blood flov meamuraments was olearly visualized

et the present time, but omitted beoauss of teohnicael difficulties.

Proper blcod and lymwph samplaes were obtained by the use of polyethylene
tubing mounted on narrow géuge syringe needlss. Cannulaticn wes porformed
menuslly under leupe-magnifiocation,

C. Preliminery Results:

1. Absorption end Secretion Studies of Foodstuffs (in collaboration
with Blochemistry)

A mixture of B vitaming was used for this purpose in a preliminary
exporiment. The site of absorption or poneiration was the lower small
intestine, The eniral ostegories studied were: germ-free, di-conteminated,
conventional rats. The anslytical results have not been evalueted yet.

2. Penatration Studies of 3meteris and Bacterial Products (in colleboretion
with Bacteriology and Sicchemistry)

Pila¢ awvnorimanta ware run to study the absorntion of indole and
the penetration of Selmonells Typhimuriun from the isolated intestinel
loop., No results are aveilable at this wrlting.

3. Leukooyte Consatration Studies in the Venous Bloed of Veriocus Organs

Thn chen,.s resuliing 3% ths lsukosytc concentration of the
blood during its passage from artery to vein in various organs are shogn
in one germ~-free, cne dicontaxminated and cne conventionsl rat (Figures
1, 2 and 3). The inocresae or decrease of the leukooytic elements in
the venous bloed are oxpressed in shasolute valuss ou both sides of the
sbecissas, the latter representing the arterisl mean. The values sre
tentatively corrected for the arterio venmcus concentrstion factor (re=~
sultin the filtration of lymph) as well as for various exposurs
effectsAdPB the consequences of the experimermtal procedure (repeated
blood-latting, ste.). The values presemted in the ber graphs are the
means of repssted observations; tho difference in succesaive counts of
the seme semple was usuelly less then 10%. The remults, as rar as it is
pormissible to speak of cuch at the present time, cen be read at & glance
from the fipgures.,

D, Study on Comparative Cffects of Totsl Body Radigtion:

See attachcd report which follows Sesticn VIII,
F. Amobiasis Investigations in Germ-Free Guines Pigs (with Dr. FUright,
Dr, Tees and B, Phillips of the Microblological Tnst {Tute of NaH).

See progress report prepered by B, Phillips in Section VII,

F. Service Functions:

Turing the poricd covorod by this report (from August through
December, 1952) enimals of e wide range of cges and both sexzes from the
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rarm-free s 7ck colony of rets died at e rete of from § 4o 10 per montly
sdditionally, several litters of suckling, Caesarisn born ra%s were lost.
As a service function, personnsel of thie laboratory performed autopsies
on most of these animals,

) It was found that sside from er occasional mature enimal
vhioch died becruse of sequelas &f volwvuli usually invelving the distal
1 %0 2 contimeters of the ilewn and the proximal 1 %o 2 centimetors i
of ihe colon, mogt of these enimals guccumbed of asphyziation. This ;
asphyzia could neithar be demonstrated to be due to mechanical

obstruction (e.g., strangulation, smethering, or drowning) of the

respiretory passages nor have we been able to demonstrate that it was

dus to oonditions giving rise to hypoxisa,

Photo 2 ig of an mima)l which died under these, o far
inexplicable oirocumstanees, The probe indicstes sll that could be
found of lung tissue and this wes completsly hepatized, filling
approximetely 1/5 the volume ordinarily cocupied by normal lungs, ®aile
the lungs of other animals with this syndrone ‘were not ususlly m
profoundly chenged, they differed only in degreo, not in kind, The
cutstanding gress pethologionl finding common <o every snimal with the
syndrome can be characterized as being a prornounced pulmonsry hyperemies
uniforzly distributed throughout both lungs with i~regularly speced areas
of hopatized tissua, (on section the ocut surface of the lungs shewed
these hepatired areas to oxtend wedge-vwise belov the surfece towards the
hitim) . +a mbout 1 gaq. em. Ococasionally, the free mergins of the lungs
are found tightly adherent to the parietal pleura md in other instances
verying quentities of & nom-purulamt, moderately viscous, sero-sanguinous
fluid is found in the pleural cavity. Histopathologlcal exaninstion
ef the lungse revealed the underlying cause of the groes findings to be
2 hemorrhagic bronchopneumonia,

This laborstory is continuing its efforts to determine whether
the causative agent is physicsl in oharscter or vhether gonetic festers
sre responsible, In sddition, the staff of the Virology laborsatory
hes inltiasted experiments designed to test the possibllity thet non-
physicsal fectors (vther then those of gemetic origin) may be opsrsting
to give rise to this lung syndrome, Their efforts conceruing this
are described in Seotion VI of this report.

Service function rendered in response to a request frem an
investigator other then a memoer of the L Rogearch staff. Dascrip-
tion of a teshnigue. (VVith the cvullaborstion of A, N, Lorenec, Super-
vieor of sne LOBUND Animel Colony).

Nost werkers using animals for experimemtsl purposes agree
thet it is virtuelly impossible to obtain them frse of diseass fronm
any of the commercial suprliers of animals, This constitutes s pro-
blem of such magnitude, for exsmple, that it oceupied most of the time
of the Animal Care Panel® held on Decomber 3 and 4, 1952,

¢ 3rd Annual Animal Care Penel, University of Illincis College of
Medicine, Necamber 3 and 4, 1962; asttended by one member of this
leboratory and A, N. Lorene.
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'Photo No. 1 - An isolated loop from the lower |
poTvion of ths Tat's small intasiins with o

|

|

l

canmulas in situ,

Photo tlo. 2 - The lung syndrome obgerved in
some germ-free rats, Probe indicates ail

that could be found of lung tissue,
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In August, 1982, the research staff of 1.0BUND was approached
by Mr. Fivan Holtzman of Holtsman-Rolfemeyer Co., Madigon, Wiscongin
vith en appeal to give him help in establishing a discase-free
colony of rats of the Holteman strein., Ils was aware that we were in
a uniquo position to help him since cur ewn wxtaff recognized several
years ago that olean, healthy stoek animals (which are indispensable
in the building of a germ-free animsl colony of suffioient size to
perpetuste ituelf) were generslly unaveilable, Consequemtly, we
developed our own dlssase-free cocleny of conventional rats, stooking
1% originelly with the only surely disgsase-frae progenitors known, nemely,
gerz-free animals, Our mothod of maintaining a dissane-free rat colony
has besn reperted in previous prograss reports.

Mr. Holtzman was sasked to deliver 4o us seversl of his
pregnant dams with geatestion parieds timed such that parturition
should occur gimultaneously with thet of similarly timed discase-
free LOBUND gtrein rats, On September 28, 1982 the procedure was
initisted mnd oarried out such that for each LGBUND dem casting a
litter, o Cassarian section was done on a Holtsman dam, The LOBUND
litter was counted end removed from its dam after which the same number
of Caosarim born Holtsman badles were subgtituted for it, using
techniques which insure that a foster mother will nurse and care
for the substitute litter. During this procedure the Holtzman and
LOBUND femsloes were kept properly isolsted from each other and the
Cassarian procedures vers done using sufrfisismtly aseptis methods to
prevent conteminstion of the young by the adult Holigman rats.
Thirty-four infent Holteran rats were weaned and delivered to !r,
Holtzmen es the nucleus of a disemse-frss colony of his strain of
animale,




3

34-

VI. VIROLOGY#

TROL J. F. Raback, Viroleglst .
(\"4th the sssistance of M, Seckatedor).

T01 Js A. Royniers, Director
SUBJECT: LOBUND=ONR Repert, 1 July 1952 =~ 31 Degember 1952
DATE: 31 January 1953

During the past six months the attention of tha Virus Leboratery
has been directed to the following projecta:

A. Studies on the sotion ¢f the viruses of lymphomatosis,
Theiler's encephalomyelitis, and human infeatious
hapatitis on germfres chickens,

B. The davelopment of meathods for the deteotion of latant
or symbictic wviruses in germfree animals, (1) Studies
on posgible virus-microbe associations. (2) Attempt
ot Y=rayr antivation of latent viral agents in rermfree
chiocks, (3) Attempt at X-ray activation of symbiotie
virael agants in germfres chicks., (L) Investigation of
spontanecus diseass manifestations in germfree chicks,
not attributable to basterial infection (e.g. nsurogenic
disecase of germfreec chicks, lung comdition gernfree

—h =\
U3 /e
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C. Attempt at {iltrate passage of methylcholanthrene-induced
tumors in germfree chickars,

No complete report for any one of thess studies cun be given
as yet., Hence, the following sootions are of the nature of progress
"oriefs", indicative only of some of the ground coverad so far, while
allowing the probability that later results, in most of ths projects,
vwill make complete discussion practicable at some future time,

Ae Actlon of Viruses in Germfree Chickens

1. Lymphomatosis

Our studies are currently lirdted to two phases: (1) study of
the action of the filirable azent in susoceptibls Germfree chicks
(Reglonal Paultry stock)s and (2) observations for egg transmission
of the cansative agent in germfree chicks,

# The ‘peindedpds support for these studies in virology is received from
the Damon Runyon Memorial Fund,
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0f six experiments designed for attempt at filtrate passage of
the sgont of lymphomatosis under germfree conditions, four have baen
dlscontinued because of contamination or of exceptionally poor
hateh from the Regional Poultry Nesearch Laboratory (Cast Lansing,
Miohigan) agg stock. Two of tho germfrae exporiments with this
agent are progressing satisfactorily.

In a seventh experimont, eggs from infected stook have besn
hatehed in the germfree syu:em, and it is plarmed to hold the ohicks
for long term observation, as a direct inquiry into the problem of
epg transmissibility of lymphomatosis,

Minal report on all phases of thia work will ba mads at a
later date,

2. Theller's Mouse Encephalomyelitis

The object of the series of studies, initlated by the experiment
to be reviewed briefly here, is to test survival or persistente of a
viral agent in an urmatural host., At the same tima, observations of the
host for effecte possibly dua tc the presence of the viral agent are not
neglseotad,

Five intraceredral passages through mice were made ol tie TA
atrain of Thailer's virus., The final pocled harves:, suspended in 1:l
glycorine~seline (V/V) , was partially purified by differsntial
cantxrifugation. A 1:10 dilutien of this preoparation, incoulated
intrmgerebrally (0.02 ml aach), killed 100 percent of mice in six days
& 1077 dilution killed 100 percent of mice in nine days.

The partielly purified, glycerinated virus preparation was
diluted 1:5 with saline and then passed through a coarse fritterad glass
ficter (LG4 pore size), after which en ultrafiltrate of this matorial was
preparg%. The wltrafiltrate showsd an LDgg (IU in rdce) at a dilution
of 1:158,

The undilubed ultrafiltrate was inoculated into five 3l~day
permfree chiclem (White Isghorns, Hi-Tue Farms stock), as follecws:

Chick YNo. Inoculation Data

261 and 267 M (pectoral), 0,5 =l each,
252 and 268 I1C, 0,07 ml each.

269 v, 0.5 ml

Hone of the chickens ahowed any 41l effects whatsoever follow-
ing inoculation, The germfree state (except for the virus) was pre-
served throughout the peried of cbservation. Ssorifice was made ot
different times, as followst
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Poriod of Obsorvailon
ALver inoculation

Chlelmn No.

267 ' 35 Days
268 b n
269 g
262 62
26), 2 L

In ench instance, serum, brain, aml intestinal contents were
talon for tests in mice, The brain tissuss and inteatinal contents wore
propared in ssperats 1110 suspensiona with saline (W/V). These were
cleared by centrifugation at 2000 rpm for 10 minutes. Ths sera were
diluted 1:10 with seline (V/V). The three preparations from each chicken,
in the 1:10 dilutions, were inoculated intracerebrally (0.03 ml) into
novly-weansd white mice,

The groups of mice wre held undar observetion for six-week
pericds., In no instamte was & defirdite sign of Thellar's disense
observed.

3, Human Infectioua Hepatitis B

Qur oripginal objectives in this study may te given as:
(1) to determine what avtivity, if any, the virus of human infecticus
nepatitis mighi show in GF chicks, and {2) %o dstcrmine vhethaw innidonne
might be abetted by sub-lethal X=rsgy preparation of the host, The early
results proved encouraging, and it was decided to investigate fully
the possible usefulness of the UF chicken as a leboratory hoat for the

egent of this diseass,

As of this date, saven UGF exporimenis GorGerning wWhis problam
have beon completed, an elghth is presently underway, and several :
further experimsnts are plarmsd, It is hoped that a complete review
gcovaring this project may be prassnted in ocur next Semi-Armuel
ONR Report.

For the present, it may be said that we have oboerved iliness
and death in OF biris at poriods of two to three wesks following
inoculation with hepatitis serum wltrafiltrates. It would seem that
thle mist be aseribed to some infeotious agsnt, evidantly of wvirel
nature, The progressive development of symptoms and the prolenged
moribund state would point to this. To classiily the observed response
a3 allergic in nature would appear questionable since any sort of
allorgic phanomenon, it is offered, vould probably becorw manifest
earlier and show, as well, a less leisurely sequence,

The principsl fector of the syndrome would zppoar to be a
pronounced gastro-intestinsl disturbance, evidantly centralized in tho
orop. Usually the crop appears blosted, containing either mueh foanm or
mich fluld, or both, Marked satarrhel discharge sccurs £iom the mouth,
In this stage the birds give indication of extreme weakmess, both in
appasrance md t handiing. Thercafter the usual sequence is flaccid
parelysis, rusculer dystrophy, and finally the moribund state. Sacri-
fice and necropsy of such birds generally incriminates the crop and
1t3 oontents, as slready mentiomed, usually with nc signs of ill effect
in other viscera, under elthsr gross or microscopic exarination,
Congidering the circumstances, it is to be observed that thers is
in these birds 2 singular absence of liver involvement,
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wWe have attempted to characterigs the responsibls agent by
recourse to aerological, cytological, and cultural tests. The results
have not proved overly gratifying (to bs detailed in the future eop-

plote renort).

Incidence in OF chickens, following inogulation, has proved
erratic., While vhols rroups of 7 birds have manifested the syndrome
previously describad, it is also trusthat entire groups have shown
no rssponsc whatscsver., In our earlier, apparently "successful” vork,
the usual procedure was to inooculate intravenously. However, in a
later oxperiment, sttempt being made to determine optimal route
of inoculation, it transpired that birds to which virus ultrafilirate
weg administered orally or intramussularly responded, while birds of
the same F group inoculated intravencusly or intraperitoneally did not.

7o date, incidencs, when 1t sccurs, has been obssrved only
in 30-day or older ¥ chickens. Two groups of younger & birds (8 and 9
days old at the time of inoculation) proved resistent,

No reaction and no¢ recopgmizable patholegy has thus far besn
obtained in inoculated conventional chickens, Some Birds of such
groups have also been X-ray irradiated., After inoculation, these
"sonventional” groups are isclated inside a (P "examination chamber,"
for protection of wersommsl, ,

We hava used atrains of infectious hepatitis virus from
both the Akiba (“ennsylvania) and the New Lisbon(New Jersey) evidemics,
Our evidence indicates sucecssful transincoulation of an infestious
azent from the Akiba material throupgh thrse successive groups of &
hickens, An attempt at Lth passago of this agent in OF chickens is

-_—— AR B3~
L4

presently underway. '

Our 1limited data would seem also to indicate that exposure
of the host to Y=ray radiation of sub-lesthal dosage serves to shorten
the ingubation pericd with the infeectious agent,

®hases of tha problem currently under consideration include:
(1) the attempt at Lth passage of the agent in (F chickens, (2) the
question of an optimal route of incoulation, (3) the problem of the
minimal infective dose, and (L) the design and condust of a satiasfsctory
neutralization test smmloying active GF chicksn serum (or other tissue)
against both pre-infection and convalescent human sera, The latter
three phases are obviously intended to estsblish tha identity or non-
identity of the azent vwith the virus of human infactious hepatitis,
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A few remarks of a meneral nature, yet bearing on the rationale
for this ssetion, will bo found in the Radiation Injury Nepert which follows
Section VITI,

1, Studises on Mosgible Virus-Microbe Associations

Our invostipgation into the possibility of propagation or sur-
vival of different viruses when brought in contact with certain microbiel
cells is motivated by the theorstical potentlalitiea of such virus-microdbe
systems toward the detaction of latent or symbiotic viral apents in
animal hosts,

Other workers have attempted to induce viral propagation by rather
similar procedures, sunvestive results being reported by Silber and
Wostrsuchowa (1932, 1933), Silber (1935 and Khurgina (1935)with growth
of vaceinia virus on yeast; by Isabolinski, Lewazow, and Taschernjah (19353
with cultivation of vaccinia virus on fungl; by Bolin and Anderson (1947
with absorption of Mousc-Hamster (M=H) virus on cells of Micrococcus
varians, pospibly with metabolic involvement of the latter; and by others
(referances givon by Silber), Easentially negative results in this
directiorn have been reported by Amies (1934), Voet (1935), and Lenmz (1937)
in attervting to srow vaceinia on yeasts, and by Shaw and Dalldorf (1950)
in attemptine to correlate the presence of Theiller's mouae encephalomyelitis
virus (TO straln) with changes in 4hs intsstinal flera (an in vivs study

with mise). -

We have thus far directed our attention, mainly, to four viral
azonts, viz, tho viruses of Theilsr's mouse encephalomyelitis, Rous Chiclen
sarcoma, influonza PRR, and Kikuth's eanary vox. Strains of pneumonia
virus of mice (PVV) and Bakeris felime pncumonitis virus, also tried, did
not prove suitable. lethods of preservation and titraition of these |
viruses have been tested and established under the condit{ons and facilities
of this loboratory. !Micrcorpganisms used in conjunstion with these acents
are Saccharorycen cercvisiae (rlghergensis, Rhodotorula rubrum, a pure
BritIgh baker's yeasi, Staphylococeus aureus, Zgcnericnia coll, Bacillus
subtilis, and Trypancscma cruz able 1),

Tn ganeral, our preocedures conform tn the method followed by
lbver (1933). Virus material is introduced into young dbroth cultures of
tho microbial calls and the mixed entities (virugs-microbe systems) are
tronsferred to {resh broth at two to four day intervals, through varying
nuribers of transplants, Attemot to detect presence of virus in
particular transplant e made by ain applicable, dependable methed (Table I).
i.e., serologically or by appropeiate inoculation imto rice, chicks, or
smpryonatec gz9s, Colorimetric and pR effects of the virusemlcrobe
ascociations are sometines folloved. Inclusion bedies may be sought
(cepecinlly with the viruses of canary pox and feline pnaumonitis),

Other obsorvationa for viral effects have been made, for exammle:
(1) effect of virus-inoculation of glant microbial stab colonies on anar,
and {2) effect of presence of virus on individual mierobial cells (this
beln- determinud by the study of living slide cultures and of stalned
crenarntions),
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At one wime or anothsr in the course of our study, we have
observed indicative rusulis with the following virus-microbe combinations:

Hoo Tirus<Microbe Assceiation Cogerved Effect
1. Influenza PRO and S, aureus lysis.,
2. Theiler's virus and B, subtilis Inhivition of sporulation.
3a Rous sarcoma and S, cerevielae Proloncation of natural
- sedimentation peried,
Le Rous sarcoma and E, goli Growth inhibition and/or
1ysis (7).

In no instance has it besn possible to duplicate reaults in any
consistant fashion,

Much of the work is beinpg repeated, with certain refinsment and
greater amphasis on control. Recentily. atvention has been direcied at
the metallic 4on and the amino acid composition of the culture media,
in the wake of seemingly rather valuable findinms in published atudies
of basteriophage adsorption, penetration, ete,

Thus, though we heve already glven considerable time and effort,
to this problem, the indeterminate nature of our results up to the
preasent time compels us to regard the work as still in its preliminary
stagea. Thn inveatigation 1s econtimued on the assumption that the possi-
bilities inheremt in the method, as an indicator for the presence of
inapparent animal viruses, have not been fully explored,

2. Attempt at X-rgy Activation of Latent Viral Agents in Germ-Free
Chioxs.

See Radiation Injury Report which followas Ssction VIII

3. Atterpt at X-ray Activation of Symbiotic Viral Agents in
Germ-I'res Unlcka.

Ses Radiation Injury Rerort which follows Section VIII

L. Invesvipation of Spontaneous Disease Manifestations in Carm-Free
CHT‘E‘gc ., not attributable to naecterial Lrd ection,

: Neurorenic disease of & chilelm, "Jitters," a gpontaneous
neurogenic dlsecase of very young OF Ohioks, has been under study in
these laboratories for a mmber of years. This "natursl” BfFliction
of two or thrae day old germ-free chioks is characterized by tirsmors
of definitive and epigootic aspect. Braln tissue from such birds
has bsen harvested and i3 presently presserved in our C0; dry ice

bozx until such time as germ-free fasilities become avallable for an
attempt at £iltrate passage of the resporsible agent into unaffected
young & chicks.

Lung condition 4n QI rata. A hemorrhagic bronchopneumonia=
11ke condi¥Ion has recently been observed in our OF rat colony, The
condition seoms to be channeled to most of the offspring of a few dams.
Newborn to onme year old rats (3rd and Lth G® gensrations) may be
afflieted, but usually the period of manifesiation is at S0 to 70 dsys,
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Cnset is sudden, morvality abrupt, death in such groups coming almost
simultanreously to all members, Symptomology is poor, a marked
nexvousness being probably the most consistent diagnostie sign,

In our 4investication of a possidble virus cause, it is
important that afflicted animals be detected while atill living,
to insure harvesting of the responsible agent in an astivoe state.
we have notieed that conventional rdee and rats, which ws have cmployed
in transridssion atiempts and which have shown lung disease about
30 days after inoculation, alsc pases throush a markedly nervous phase
near what may be considered to ba the end of the incubatlion peried,
This apparently important "clinical® sign should thercfore prove
useful in future effort. Doubtless, germ=fres animals dead of tha
affliection for as much as one or two hours might well be utilized,
autolysis with liberation of any viral elemants possibly being
rather advantagsous than otherwise to osur {iltration rrocedurss,

We have already made a number of attempts to transmit the
diseass tc conventicnal animals by inoculation of lung homopenats
from dead or moribund & animals, In the test animals a very
similar lung condition develeops, when manifested at all, some 30
days after IV, I°, or IN inoculation, in bdoth mice and rates. Since
S0 to 70 day O rats are predominantly afflicted, it appears
indicatory henceforth that only animals from 0 to 25 days of age should
be used for passage studles, Vg are presently using newly-weansed
(3~} wesk) mice and rats,

Unfortunately, our earlier results were complicated by the
simuiltanscus occurrence of a lung diseass spigootic in our cerventional
stock colondas, W hzve tried to offset this (1) by some measure
of lsolation of our experimental cornvontional migce and rats, and
(2) by dividing offspring from the same dam into two groupc: (&)
inoculated with lung homosenate (or filtrate), and (b) untreated, but
held under the sams environmental conditions as group (a). Llines
thus far not found to be naturally afflicted may also bs used
in these transmission studies. It is planned, when facllitiss permit,
to conduct similar paasago giudies under F corditions,

Contirmicus passage may of course alter the virulence and
incubation pericd of the etioclogical (?) asent. Our attermpts to
induce the dissase have yielded a falr percemtage of strongly
sugpestive results with {first passage, vis. 20 to 25 percent incidence,
However, sesond and third passage trlals thus far have proved less

- frudsful, Some few mice, sucoumbing early (o2e week) after inocula= |

tion with flrst passage matcrial, have shown encephalitic symptems.
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C. Attempt at Filtrate Passage of Msthyleholamthrene-Induced Tumors
in Germ-free Chickens

The object of this study is to attempt to produce tumer
in & chicks Ly incculation of methylohelanthrene, and, 4if suescessful,
to attempt to induce tumor in & second series of QOF chicks by
inoculution of cell-freo materdsl from the £4rst tumoer growths,
Positive results in both parts of the study, if obtained, would
point atrongly to liberation of a transmisaible, virus-like arant
by this caroinogen,

To date, the prsaent research group has made: (1) four
attempts to establish tumor growth in (@ chicks by inoculation of
MChA, and (2) ons attempt to incite tumer in (® chicks by inoculation
of an ultrafiltrate preparad from MChA-induced tumor tissue,

Groups of about six OF birds at 5 to 9 days of age were
used, In our two earlier experiments, we used White Leghorn chicks
of Hipghview Farms astook (LaPag, Indiana), In our later MChA-inoculation
trials and in our attempt at tumor filtrate passage, we turned to
White Lerhorn chicka of Dembro stock (New Jersey), known to be re-
sponsive to MChA,

Tnoenlation inm sach instance was made intramuscularly (right
breast) with 0.2 ml of a gaturated, or near-gsaturated, solution of
methyleholanthrene in bermenc {oa. 1.§ pergsnt MChA), At ¢he sema time
control (F chicks were inoculated IM with 0.2 ml of pure benzene
alona,

Though comtamination the OF uniis cccurred befors
completlon of amy of these ex-oriments, it nevertholons seerms evident
from our pesulis thus far that tumor growth may be induced in GF chicks
with methyleholanthrene. One clear-cut case of tumor incidence under
strictly Gf conditions has been obssrved, and it is quive likely
that at least three other MChA-inoculated chiclks showed incipient tumor
er tumor-lilte response prior teo contamination of the units. A number
of birds, MChi-inoculated under GF conditions and thereafter maintained
QF for 60 or 70 days, have shown incidence and development of tumor
cenly after contamination, at paerieds ranging from thrse to five months

after inoculation,

S

-
v
8

Nens of the birds inoculated with an uvltrafiltrate prepared
from pooled !ThA-induced tumor tissue have shown tumor response vp to the
present time, that is, alx months after inoculation,

A sixth GF experiment has bseen initiated, It is plamned
apgain to inoculate some of the chicks of this group (Nembre stock) with
metyleholanthrane, but the effect of "skin painting" of the F chicks
viith F¥ChA~benzens s lution will also be investigaisd,

The objectives outlined in the opening paragrath of this
section are regarded as crucially simificant to our general pr -ram of
investisation in the virus field (presented and discusaed in previous
O'R reports). It is likdly that ruch more attention will bs given to
these questions, Detalled report will be submitited after further work,
possibly of a more definitive nature, has been done.
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VII. COLLABORATIVE PROJECTS+

Project No. 1 - Dentel Caries (with Dr. J. Blayney and Dr. F, Orland of
70ller Memorial Clinie, University of Chicago). Raportsd by
M. Vagnor in Section IV and T, D. Luckey in Section III,

Project No. 2 - Studies on tha Comparative Effects of Total Body X-Radia-
tion (with the LOBUND-AEC-ONR Advisory Committes). Reported by H. A.
Qordoen, Y. Seruggs, M Vagmer and J. F. Reback in a spssial report
which was presanted at the ‘dvisory Comrittee Meeting held at Notro
Dame 22 January 1953. The report follows Seoticn VIII.

Project No. 3 = Investigations on the Influence of tho Intestinal Flora
on the Infectivity and Pathogenicity of K. hietol.gioa. (with Dr.
W, I;'right, Dr.C. Rees snd B. Phillips of the ‘Herobiologisal Inatitute at
NIH).

The following rapart has basn subritted by Mr. Brunaa Phillips
who 18 presently stationed at LOBUND Institute working in our Phyalology
Laboratory.

In 1951 a project was imitiated in collaboration with the
Lesoratory of Tropical Discases of the National Morobiologleal Institute
in an attermpt to furthar slusidate tho faotors of psathogemasis of
Endamoeba histoﬁtica and to obtain data on the contribution, if any, of
the Intest ora to the pathogenicity of this "so-galled" pathogenic

Avenin s Mlan wumadnad wan Adnanndd miwad bammananml tee adban Ama wmamébin bha_ .
eV LI NAW  USE WA WaAvWWIIVAINWSW) wwiurwe e J Gamvee Vil Riiw) we -~

csuse of complications inherent in the oultdwaas af amehes whiah merved
as the source of inccula for experimental germ-iree nosts (guinea pigs).
It was found that bacteria-free cultures of the amebas were of very low
virulence even for conventional (control) animals and we=s without viru~
lence for such animals when they were maintained on a diet which was at
that time essential to the maintenance of l1ife in ihe gorm=-fres puimsa =
pigs.

After oonsidaorable more investigation of cultural procecdurss,
methods were devised that permit the maintenance of bacteria-free cul-
tures of E,histolytica of very high virulencs. Furthermore, such virulencs
vas demonstrated in conventicnal hosts maimtained on a aterile diet which
hes proven more efficient in sustaining life in germ—ires guinsa pigs.
Hersace, these collaborative investigations were resumed at LOBUND August,
1952,

# 1In this new saection of the LOBUND~ONR Report it is planmed that those
colleborators who are stationed at LOBUND Inatitute or who have z repre-
sentative hsre in residence will contribute a semi-annual progress report.
Otherwise, progress in collaborative program will be reported by LOBUY
staff members directly associated with the particular project. In the
case of Dr. E. Hawk ‘6f NIH, who is staticred here, the work on ascorbic
acid did not begin until late in the fall of 1952,
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Up to the pregent time, very little data has besn obtained rela-
tive to the primary objective of the amebiasis project per se dus to
almost irmmumorable complicating factors inherent in the rearing of germ—
fres guinea pigs., Nevertheleas, most of these complications have now been
obviated and thus the investigations have been of considerable value from
the standpoint of information obtaimnsd relative to the maintenance of
germ-free guinea pigs. The elimination of the aforementioned complications
seems to emoure the ultimate success of the investigaticns, and there is
good reason to be optimistic that thse studies w.11 eontrdbate valusble
information about the phenomenon of ameba pathogenesis,

Project No. 4 = The Study of Hemorrhagic Liver Necroais Using Qerm-Free
Animals (With Dr. Paul Oyorgy and Dr. Martin Forbes of the Univeraity
of Pennsylvania).

™e following report has besn submitted by Dr. Hartin Forbes who
is presently atationed at LOBUND Inatitute woridng in onr Biocchsmiastry
Lamrat'oryo

Preliminary axperiments with conventionszl animals had indicated
that the rata from the LODUND colomy were susoeptibls to dietary liver
necrosis and that autoclaving the Himsworth diet did not in the least
detract from its meacrogenio charaocter.

In the first experiment, rata with an initial weignt of 05 gm.
were atarted on tha nearogemin det. The parmefres rats survived for some
Tl sad 79 days on diet and their livers were found to be normal, The con-
trols, however, did not come down with necrosis until much later, rendsring
the experiment inconclusive. The cause of death of at least ome of the
germ=free animala was found to be aagociated with disturbances of the blood
clotting mechanism as evidenced by internsl hemorrhages and dslayed clotting
and prothrombin tims,

In the next experiment younger rats wure used. Cight conventional
control animals on the same autoclaved necrogenic diet ss the germ-free
promptly came down with necrosis in 32 days. The gerr—f{ree animals survived
for 3L and 43 days. One animal had an elongated tooth end did mot seem to
eat woll ~ it was found moribund on the 3Lth day - the animal was killed,
nocropsy revealed herorrhsgle areas in the lungas. The other anmimal was
found to be moribund on the L3rd day, The animal was bled from the abdominal
eorta and clotting time and prothrormbin time were tested, Agsein a distur-
bance in the clotting rechanism was found to have occurred. Clotting time
end prothrombin time were both delayed compared to that of conmventionel rats.
No othsr pathology was obssrved in the rats., The livers of both rats wers
found to be normal.

Disturbancea in the olotting mechanism wers suggestive of a
deficiency of vitamins, notably K, The diet, however, contained 200 meg.
v.tamin X per 100 gm. and in our experience & vitemin K deficiency is not
easily induced in germfree rats. Vitamin K was not greatly dastroyed by
autocleving as s dietary constituent.

Since vitamin E was the only known vitamin lacking, the next
experiment included two germ—free rats supplemented with vitamin & and two
withont supplerent., Eight conventlonal controls again promptly came down
with necrosis in about 40 days, The germ={ree rats grew somsvhat better
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than the conventional amimals. This experimant was discontinued at 69 dsys
when a rat ascaped from its cage inside the ‘ank and chewed through the
rubber glove. Mo abnormal pathology was observed and the livers were all
normal, The growth curves show that vitemdn L supplement did mot alter the
waight pain of germ-free arimals.

The next oxperiment (in progress) is a repetition of the previous
ona. Right out of 12 controls have died with liver mecrosis in a period of
35«77 days, The germ-free animals lived $1 and 145 days and had no liver
necrogis, One animal died at 91 days after a blood semple was talten from
the tail and on nscropsy was foundd to have & stomsch hemorrhage. The other
rat showed no pathology when the experiment was terminated at 1Ll days,

In the hemolysis tsst developod by QGyorgy and Reose, bleod colls
from rats deflcient in vitamin E were found to hemolyze readily in the
presence of dialuric acids The germ=free mn-su.pplemnted rats were fourd
t0 have megative hemolysis even after 1L5 days on the diet. This may indi.-
ecate a high vitamin £ reserve; however, tue alterations in blood clotting
machanlsm were at least partially remedied by supplementatior of vitamin L.
Since supplemonts of vitamin E to the animels canse an observauvle change it
13 probeble that none=supplemented animals did not have full atores of
vitemin F,

These experiments show that germ-f{ree rats do not dis with hemorr-
hagic liver necorosis within the time during which all eonventional control

rota died with livar noornain vhan fed tha som antacl avad nenaragenia digth.

Project ‘No. § - The Role of Ascorbic Acid (or Antibiotics) Replacing the
Ratft Requirement for Pantothenic Acid. («ith Dr, F. Daft and Dr. L.
Hewk of tha Tnstitute for Arthritic and lMetabolie Diseases at NIH)

fefer to Ssetion IIT - Blochemistry amd Nutrition.
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I. Administrative Section

The status perscmmel employed on the Task Order, elterations
of physical plant, publications, contract natua, and equipment needs
are discussed,
I1. GCem~Freo Life Production Seotion

Changes in apparatus and techniques are liated. A report
is given on the production of gere=free amimals during 1952,

ITI. Blochemistry and Mutrition Seation

The biochemical survey has indicated very few major differences
batween germ-{rse and aonventional chiekans, Althouph the survey of

~ the rat is "in progress” the general pattern appears to be similar,

: Several diets have been used in attempts to obtain a good
sterilized diet for maintaining & stock colony of germ-free rats, The :
synthetic dlets work well before and after sterilisation. There is still -
room for improvement in ths practicai diets. Gem-Zree chicks appear

to have the sams qualitative vitamin requirement as the conventional

chick, The work on the effect of fesding antibiotlics 1is still

n.v\ «-nmllﬂ
e e

The work of the diet kitohen appears to be rapidiy inoreasing
both in types of diets and quantity of diet produced.

The work in five collaborative projecta has progressad
ntxﬁxac'wn.q.

Iv. B&otoriolog_and Serolog Section

The Bacteriology Laboratory ran storility testing on all
ardmals raisad in germ-fres type apparatus as a service to the various
rrojects at LOBUND,

Preliminary work to determins the approximate time at which
post=mortem invasion takes place inte the peritoneal cavity of the
conventional non-X-rayed albino rat showed that generally, the
peritonsal cavity will test sterile up to 10 hours after death. The
incidence of positive peritoneal cavity cultures inorsases after 10
hours post mortem but a negative test was s"ill cbaerved at 18,75
hours aftexr death,

A pilot experiment on the ability of bacteria and bacterial
products to penetrate the wall of an isclated intastinal lecop in a
parm-free and conventional rat was run. No data are submitted at thls
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In tho dentalearies project, four gem-free ras failed to
nroduco carloua molar lesions after 150 days on a diet which in
convontional animals produces a high cariss inoidence. Four rats
harboring only cne single strain of bacteria, namely lLactobasillus #L65,
alao falled to develop gross carious molar lesions. Thelr counterrparts,

four_ ratg brought into the gormventional animals rocm e¢nvironment, all
developed carles after 150 days on the same diet. Bacterial counts

mada {rom oral swabbing taken from the mouth of the latter two animal
mroups showed the average total count of bacteria par gram oral sample

to be $1000 times gresater in the conventional rat as compared to the
average count taken from the mono-¢onteminated group. Similar studies are
now underway using Streptcceocus liquefaciens as a possible etiological
agent in dental caries,

Quantiative counts ware made on the contents of higher and lower
gastro-inteatinal segmsnts of rats harboring only single strains of
bacteria, Lagtobacillus monoflora rats showsd z considerable increase in
numbers of organiums per gram contents in the lower segments. This increase
in rumbsrs £rom higher to lower segmants was not nearly so marked in the
Bacillus cereus monoflora group. The count in the cecum and colon of the
BacITIus cereus group was considerably lower than counts from the sams
intestinal segments in the "actobasillus monoflora group ard in the convene

tional (polyflora) group.

The Urdversal Serologlc Reaction applied to germ=free and
conventional chicke showed:

o

-
S\ we

Zers 42 1 day old shisks 4o nst
2. 0Oldar chioks do rzact,
3. Gemm-fres chicks tend to react less in the 0 and 0,15%
' NaCl titrations than do conventionol ohicks.
L. Qormfrea chioks genarally tend o reasnt somewhat leas
cver the entire NaCl concsentration range from 0 to 2,1%
than do conventional chioks,
S. Point 3 above represants only a trend, since aberrant results
negate a distinct qualitative diffearence between the porm-freo

and convertional groups,

[

Experiments to dotormine antibody responte to parenterally injected
antigens in germ-frec and conventional chickens are curremtly underway.

V. FPhysiology and Pathology Section

1, Intestinal absorption and secretion, as well ag intestinal
bacterial penstration were studied in germ-{res, convertional and control-
contaminated rata.

2. Leukocyte conecnntrations were determined in the venous bloed
of various organs together with arterial lsukecytie level in the same
animal material,

3. Intestinal fat abgorption was studisd in cesarsan-born baby
rats durlng the first hours of 1ife.

L. Collaborative projects (NIH amebiasis and AEC) are summariged
in snecial reports.

S. Cbservations were mace in autopsied germ-free animals lost fronm
the LLBND coleny.
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6. Efforts were made to initiate a discase-frea gonventional
rat colony.

vI. Vimlg Section

Summaries have besn presented coverinm nins projects
currently under investipgation, inoluding studies on lymphematoais
virus, Theiler's encsphalomyelitis virus, humaen infectious hepatitis
virus, virusemicrobe assoclations, latent viruses, symblotlc viruses,
a neurogenic disease of & chicks, a long condition in & rats, and
filtruts passase of msthylcholanthrens-induced tumers.

VII. Collaborative Projects Section

The f£ive major colichorative projects now being investigated
under this Task Order are listed and progress reports are included or
raforred to in other sections,

ADDENDUN

A spacinl report "Study on Qomparative Effects of Total Body
Radiation in LOBUND Albino Rate « Germ-Free and Conventional II",

. is insluded,
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STIIDY ON COMPARATIVE EFFECTS OF TOTAL BODY RADIATION IN LOBUND
ALBING RATS = GQERNeFREF AND CONVENTICNAL - II.¢

@" I.
IT. Methods and Materials
1, Animel Material

Introduction

2, Baoctericlogical Methods of Testing for Sterility
8. Autopsy, Hematological and Histological Techniques

4., Irrsdiation Usts

III. Results:
from 300 r to0 1000 r,

1, Clinilesl Chaervations

Cerm-Free and Conventional Rats Exposed

¢ ey

2, Hematologioal Observations

3. Autopsy Protocols

A, Summaries of previously raported protocols

B, Recent protocols
4. Histological Reports

A, Previously reported summaries

B. Recent reports

IV, Addenda

1. A Study on the Effects of Total Bedy Radiation on
Contaminated, Previocusly Oerm-Free Rats. -
A, Streptososcus group - 800 ¢

B, Casenlytisus-1iks

group = 800 ¢

C. B. cereus group ~ 800 r
D, Uierococcus uresse group = 2000 »

2, Ezxplorstory Dxperiments
A, The effect of posteirrsdiation rtrep‘tomyo!.n
traatemt on garm-fres rats
“B, Comoerning latent and symbiotic viruses in

germ=free snimls

C, Post-mortem bacterial invasion 4into the
peritoneal cavity of the conventional Albino rat

4. Mimrten of the LOBUND « AEDC Advisory Boord Mesting,

Dagember 17, 1951.

V. General Summary

e In this Report the word “conventional® designates the normal

contaminated animel,

wvhile "vontemineted” charnctieriszes the

previously gemofree animal which lives in conditions of cone

trolled contamination,
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I« IHTRODUCTION

In the original proposal to AEC, 20 April 1950 from LOBUND Institute,
the objactive was set forth as, "The nse of germ=free and control andmals
in the study of radiation sickmsss", An amendment (Fhase 2) to Contract
R6=ori=83, Task Ordsr 3, becams effective 1 July o It is under thio
broad objective that wo have worked,

Trom the start of the work, after consultstion with the LOBUND staff,
1t was dacided to {avite a small group of experts in the field of radlation
sickness as consultants, Acoordingly, imvitations were issped to the follow-
ing:s Dr. Oeorge LeRoy, Umiversity of Chisago) Dr. C. Phillip Miller, Univer-
mity of Cnicago; Commandsr Bagena Cronidte, FMR Institutey Dr. Jo? Howland,
Universily of Rochestery Lxs Caarles Duphamy AEC and Ir. Roger Reid, ONR.
These invitations were greciously scospited and this group has not only advised
bui participated in the work. .

Within the framewirk of the origimal direetive, osrtain steps or
phases became evidsnt which required a nmxrowing of the original
objective without, however, cancslling it. Thus, on 2§ Ootober 1551 the
immediate objective was divided inmto thxwe phases: (A) Studiss on the
nature of radiation diseass in gera-free animals; (B) Studies on the
nature of radistion miokness in germ-fyee andmals which haws besn sslsctively
contaminatad and (C) Stodias en inhibitorw in phases A and B shewn., On
6 Septaxber 1551, in an amendmen’, the immadiste objective was stated to be
m axtension of Fhase 1 ta inalnde "Tha sindy of ¢he svalzatisn of tis ols
of bactarial infection in tn oculcom amd paviogemesis of the syndiroms of
radiation injuries”, The moposal of § May 1952 had as a sta 4active
"to determine whether the germefree oondition Ras axy effest on thw swrvival
tims of total body X~irredisted rats and o determins whether ocontrolled
sortamination (mono- or di-oontaninated amimals) has any sffect on the survie
val time of total I-irradisted rats®, It must be roted that it took one year
for building altaration, setting up the I-ray and calibrating it Thus, ths
wrk reported herein has been undsrwzy lsss than two yaars,

Progress involving the use of germ~-free animals and techniques is
necessarily slow becanse of certain limitations dus to: need for hresding
and resring amimals to0 a certain weight (Ca, 250 grams) which roughiy coversd
a period of 18-22 weeks of which 10=1l weaks covers the period from birth to
usaful woights the length of time from sst-up to tarmination (approv. 75 days)
of sn expsriment} lirmited nober of germ=free units in which the animals
ecould be housed during experiment; limited mumbar of germ=flee cages sst aside
for breading the colomy; aceidantal ocontamination (an always and ever present
fastor where the invasion of a singls microde spells terrdnstion); axnd finally
the smail nmmber of animals whioch can be housed 4in a single germ=fyes umit.
Reverthsless, in spite of this we have managed to provide 38 germ-free animals
and 19 amimels reared germe=fyes and monde or di-contaminated. Also to be
considered ig an aceident due to fallure of & building temperature control,
vhich in November 1951 cost us the entirs germ-fres colomy dus to an excessive
temperature of 125°F,

This report covers the ’per!.od between December 1951 to0 Deocenber 1952
end for purposes of discussion includes an overall summary of the work com-
plahde

.
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The axparimentally econtaminsted rats/mormally referred to as contemie
nated (by intention or acoident) st a designated age with ome (monoecontende
noved), two (di-contaminated) or more (polr—co taminated) strains of nicro-
organisra. It mmst be further noted that once a germ=free rat bacomss cone
tnﬁ.mtedmﬂiauudupmenﬂsdat@umcfmmorgm
and no others make np the rat-micrcorganism ocomplsx during the exporimant
reported,

This study has had to be nscessarily exploretory since this is tke
firat timo germefree animals have besn used in the stady of radiation sick-
mess, Thus, it has been nsoessary to establish a base line from which to
vork comparstively. We fesl that the base lins has with this report been
indicated mnd is now ready for disocussion,

It might be well to point out that comparisons between germ-Iree and
oanventionally contardinated ardmals are only in the brosd senwe one of dife
farence between the pressncs or absonos of wieorcdes, It should be remsmbsrod
that a germefres smimal hes never had exparisnos with living miorobes, whare-
ag thy oconventienal snimel spreads this experienne over a period betwesn
birth end the termimation o0f an erpsriment. Thas, ths oonventiormal animal
at ths tims it 15 used for experimental prposes has beon conditionsd Uy this
exparience and oertain systeme hawe been activated which are not fully asti-
vated in the germ-froe animl of comnarahla asa. Hew mnmoh A4 ffavense 4hie
malns in comparative segults ia difficult to assess but must be congidsred,
This differenss might bs allsviated 40 s extent i o comentional ammals
ware used, one of which was freed from all miaredial contamimation at the
time af the sxperimnt, i this Las not besn poswible to dste,

We have mticinsted by owr stndles dessmiding 4hs gern-Sree aniaad

%ﬁmmdbramunm
the frmsswork of the germe=1lee t

of rediation sickness has its greatest implications. The stndy of radiation

gicimess in a comparatively pure dological system, moozplicated by vicare

fous snd indiscriminate microbial experience, should bs first acoomplished

in oy progrexm seeking to evaluate the role of microorganisms or the axact

progress of the syndrome,

In thase studies, time has narrowed the directive given origimally to
that of comparisons betwesn the survival tiw of germ=fres and oconventionally
contaximated controls frem the same strain of amimsla, maintainad on the
seze diets and irradiated in an eguivalent mammar. A dfference in survival
within the range of dosage sslectod 18 indieated, Whsther this diffarence
18 dne to the total absenoce of and experisnce with mierobes on cme hand, or
the flora as it exists in these conventional ocontrols, camothasddvith
certinty, For mle,mtwﬂdhmumtionmaohalhwmn-
monit with low grade pathogens in the ocomventional aniisal or what wounld alter
the survival time in germ=-free snimels?

This report includes a nurber of axploratory studiss which were sot
up in keeping with later directives. 7This approach should bs axpanded snd
the attention of ths committee is dirscted to tids point., Indicative hers
ams studies involving animals otler then rata, The rat is at best & less
dosirable ani.al with respeot to bacterial invesion and antibody formation.
For instance, the failure to detect bastereria, ahow poste-mortem invusion,
lack of protection by antihioties (amreomyocin, polymyxin, terramycin, poni-
oillin), eta, The mature of the rat spscies may woll acsount for the dife-
foronces obsarved bestween the rat snd mouss, On the other hand, the syndrome
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in the rat is not markedly diffaremt then that in other amlmals, and 1f
miorebial invasion plays a lssa {mportant rols in the rat, the rat still is a
valuabla animal in which to stndy the systemic syndrome.
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II. M7THONR AND MATERTALS

1o Animsl Meterlinl

Animol materisl consisted of 22 germ~fres and 21 convontional
et Two of the germefrae animals ware lst genoration germefyov
(i.e., Cacrcorian-born, handefed through veanimg) while the others were
Srd, 4th, and Gth generation germefrea. All onimels wore reavrsd frow
weanling on o steam~gierilized, semiesynthetic diat, Teble I shows the
conposition of the diet,

: TABLE I.
Composition of Diet le128

CONSTII'TENTS /MOUNTS
oasain (Laboo) 20 g
rice (poliched)s 63 g
Salts II (P fraa) 8 g
"Crisoo" e 5g
oellopheno spangles (DuPont) 3 g
Vitamin A 800 IU
Vitamin C 200 mg
Vitemiz Dy 100 10
Vitamin & ' 80 mg
Vitanin K 10 mg
+thiamin C1 ¢ =g
riboflavin 3 mg
pyridoxin HC1 2 mg
Cs-pantothenata X mg
nlcotinamids S mg
oholine C1 200 rg
inositol 100 mg
p-aminobenzoic acid b g
bilotin 0.1 mg
folie seid 1.0 mg
nicotinic uoid & mg
Bepyraocin C1 , 1l mg
pyridoxaming Cl 0.4 mg
yeast extract (Difao) 2 g
vaole liver powder (Armour) 2z
corn oil (Mazola) 1.6 g
corn atarch 0.6 g

e partiole size butvesn 15 and 80 mesh

eo Thig hydrogsnatod vegetablo oil 1s a2 product of the Procter
end Gauble Co. of Cinoinnati, Ohio.
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2« Sectoriolosisal Mothods of Testing for Sterility.

Storility teato wers run on a variety of mamples takon {ronm
the enimnl Iitself end from various substances and surfaces within tho
cage. Tach sample wes taken on & sterile cotton swab and submitted
to the bactorlologiocal reutine either inside the cage itgelf or
biought out to the leboratory for more detailed ebmorvation.

The samples wvere taken from the following sources:

(1) ¢eaces and urine

(2) 1iquid and solid foed

(3) drinking water and water used to weah and
¢lean asquipment

%4% swabbings from mouth, anus, snd cthar orificss

B) swabbings from fur and skin surfaces

(6) ewebbings from interior cage surfaces such es
wvalls, eir inlet und outlat, gaskets and surfaces
of the rubber glovee and sage equipment

For direct microsocopio oxaminetion, vet mounts were prepared
and observed for the prosence of bacterial, fungal and protozomn forms.
Smear preparations weres also made, stained by the Gram {edhnique end
observed mioroscoplically.

~

= d e

Semplea were cultured on two main tymes of medla: (1) braliz.
heart infusion agar enriched with 5{ sterile defibrinated normsl horse
bloed and (2) fluld thioglycollata medium.e Mul4iple swabbings wers
taken from sach mample ssurce provicusly listed, so thet replicate nume’
bere-of plates of solid medis and tubes of 1liquid media could be
inoculsted with edch sample sourse to de tested.

198 T

el

Petrd plates were prepared serodbically and anasrcbically and
incubated at various temparstures; room temperature (approxirately
26° C.), 379 C and 58° C.

Fluid thioglycollate tubes provided a gradation of oxidation-
reduction potential and vwoars incubated at the same thres sbove
mentioned temperatures.

All culturos wore observed periodisally up to two weeks for
appearance of growth. Blood ager plates were examined under 90 X
magnification and Gram stsined preparations vere made frouw thioglycollats
tubes beforas disgarding.

The date presented for the germ-frec rats represents rosults
obtained from animals showing no evidence of vieble miorobial
associntes according to ths test methods employed.

The sterility testing procedures do not snswer the difficult
quertion of whotber the animals were also virus-free. Hovwever, since
virus detection depende mainly on sn outward manifestation of dissase
or pathologicsl process, there was no reason to believe that the gerz-free
groups harbored any astive virus,

* The s0l1d medium was Bacto-Brain-Heart Infusion with 1,67 ager ndded,
trom the Difco Laboratories, Inc., Detroit, Mishigan, whereas the fluid
thicglycollate mdium was from the Baltimore Blologicel Laboratory, Inec.,
Ballimore, Maryland.
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& Autopey, lonutologicel and Histologleel Tachniques

These woera unwodified from those reported te ths LOBLLL. 4L
Advinory Doavd neotdng on Pecezver 17, 1981,

4n  Irindisition Date

The wunimplo were a2ll oxrosed to totsl body x-irrediation with n e
Pickor 260 KVP thorapsutio unit. The hysienl fecotors verss 7T.,5.D,, :
50 mri; 15 mo; 260 XUP at 16 r/mimute measursd in sir and aduinisierad
in n ginglo exposure. A filter of 0.20 mm., Sn, 0.4 mz Cu, enid 1
A1, w7os used et the raster cone, and after loaving this filter tho boom
weg projeutcd through an aluminum port 1 mam thick. Ths rate woru
inddvidually restrained in ennular coylinders of eluninum whieh wero abovi

.

1 ms thiek, The sws oylinders were used fof beth conventlonal end goww :
iree rats. |
—— - Jj,
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III. RISULTS

1. Clinior) Obsarvations

Cormefree ard conventional rats at all redietion levels continued
to cat and tako water immedintely after and for st least 48 hours follewing
sxposurs. Those rats arpeared to become anorecotic only terminally and
this was observed to occur concomitantly with the onset of diarrhes in ail
conventional rats while positive evidense of diarrhes wes noted in but one
garmefrse rat exposed to more than 400 roentgens.

In ganeral it may be said that the conventional rats wers ina
moribund state over longer periods of time than were the germ-freeo raisj
this diffaerence was particularly noticeable in the animals exposed to
1000 r, The gurm«fres rats would weaken eand dle within a period of 5
“hours while the convemtiomsl rats lay in a profound ahook-like gtete
for as 1ong us 24 boure before dying.

Weight chansas for both groups ars shown in the accompanying
curves (Fig. 1).

Oerz-fres rats which wers exposed to more than 400 roemntgens showed
many ecchymotio sreas visible from the surface of the skin; this type of
1lssion wap not cbserved in conventional animals as & rule presimebls .
because the survival time of thess animals was oonlidarnbly uhorter than
that of the gerz=frco rats. In additien, comventional rate ezposad 4¢ -
400 roentgens and more usually showed bloody, ensrusted depogits about
_thaipr eyas and noestrlle frem about 84 hours post-irradiztion until they

died; the germafrse counterparts of these rets usually did not show

~ these enoruatations. One 1000 r garm-fres anima) and one 700 r germ-free

animal were noted to heve sncrusted nostrils terminally, however, this
material soomed more serous than hemorrhaglc in origin,

Intra-coular opacitlies occurred in beth groups of animals to the same

extent and these oculd not be correlated to the radiation doss.

While the number of germ-free snirmals thus far irradiated is
insufficient to 14x precisely the LD 50/30 days, our data indicate it to
lie botwaon 600 r and 700 r for germ-free enimsls. Similarly the date
indicate thut the LD BO/30 days lies between 300 r and 400 r for coaven-
tional animals reared under suitable comtrol conditions. Im lieu of a
survival-doss ourve we submit detailed survival deta (Fig. 2 and 3,

Tebls I7) which comparss the survival time c¢f totsl body :-1rradiatad
gorm-free rata with the gurvival time of similarly exposed convertional
enimalg. These date demonstrate that at severe radiation lsvels (in the
range 400 r to 1000 r) germ-free rats survive twice &s long as similarly
irradiated conventional snimals.
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‘ TABLRE IZ
Nc. Tate waposed Dose  Survivel “Wo. Dste Kposed Doses  Survival
(Roent-  Days | (Roermt- Days
_ gens) geons)
1001 12/5/82 1000 8 1003 12/28/82 1000 4
1002 12/8/82 1000 8 1004 13/83/82 1000 8
1033 4/16 /82 1000 10 1088 4/16/82 1000 6
1034 4/16 /58 1000 9 1038 4/18 /83 1000 4
814 8/27/81 800 as 800(z8>» 9/17/81 800 8.8
817 1/10/88 600 10 a19 1/10/83 800 4
8ls 11083 600 12 620 1/10/ 82 800 )
833 4/16/83 800 14 s 4/18 /52 800 4
834 4/18/83 800 12 838 4/16 /83 600 8
838 4/18m2 800 10 - 8% 4/18 /82 800 .
836 4/16,/02 800 . § | 840 4/16 /82 800 4
701 12/8/82 700 13- -708 13883 700 1
702  13/3/82 700 18 704 18/23/88 700 6
617 1/10/83 600 >3 619 1/20/82 600 18
618 1/10/82 800 17 638 4/18 /52 600 n
833 4/16/52 €00 562 &3 418 /52 600 13
A%A ,Lﬂ%ﬂb 2AA - a8 B
C 401 13/u/vd 0 400 >0 403 12/28/82 400 >z8
403 12/5/83 400 0 404 12/as8/83 400 - 18
S13s  8/27/81 >30 L0(e)}  9/17/81 300 >80
33 4218 /m2 2 W7 o 4/io/04 0 1.
34 4/18/82 X0 >82 338 418 /52 300 2623
Average Survival Times Average Survival Times
1000 r —e 8.6 Days 1000 r «=ee 4.8 Days
800 r =~~ 13 Deys 800 r ew- 6.4 sy
700 r eee 14.5 Days T0 r wee £.5 Pays
600 r === 730 Days 600 r ea- 14 Days
400 r awe 730 Days 400 ©r =mae 370 Days
300 r =e= 730 Days 0 r === W Days

bzl JLJ[M&,-N_MJLM_,_J

Rats /313 and #814 were lst generation germ-free vhile cthers heras
Reported were Ird, 4th, uand 8th generation germefree.

There were 6 conventional comtrols in each of thess groups. At the
level of 800 r the individual surviving times were: 11, 11, 9, 9, §, and 4 days.
All 300 r conventiomal rats irradiated at the same tize survived for at least
30 days.
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2. Hematologlonl Observations

According to the LOBUND=-AEC Advisory Board recowmsndations, no
homatology was taker in the recent rums. In order % swrmarize previous
results, four REC and WBC curves are given in this report presenting four
{atg, gom;n'ee and conventiomals, irradiated at 300 r and 800 r (figs.

» 596, T)e
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3. Autopsy Pretocols
A. Summaries 9? Pravicusly Reportad Pretoools

With the exception of rat F8l4 germeiree which died sbruptly the
32nd posteirradiation (800 r) day with sa overvhelming pulmonary edema
(a white, frothy, free flowing liguid completely filling the traches),
the 800 r wnimaly, both germ~free and conventional unifermly showed
oocasional intra-ocular opacities and a tendensy towards epilation,
with many ecohymotic arsas in the subcutsneous tissues; markedly
‘atrophic thymi and hyperssmic lungs with seroe~sangul ous exudates in the
pleurs) esvitiesp; yellowish brown livers and seversly hemorrhagic
pancresses (not obvious im /814); many petechiae and erosions in the
glandular portions of the stommohs and occasional pin-point hemorrhages
along the ssrosal surface of the intestine; wmd hemorrdagic lymphencdes
were observed in both thorasic s.ad peritonesl cavities, Ia conclusicn,

in degree in that the conditions seen in the conventional animals were
coutdmbly m.::li.uod h: tho nrl-fm uuu

‘rho 300 r m- vere sacrificed after X days, and mapt for s
tendency towurds hyperesic lungs, strophied thymi and cocasionsl cataracts
(ret #813. gorm=fres, had cataracts in both qu). these snimals shewed no
pacroscopically visidle adnermalities.

.---Be—Resswt Peotsssls -

" Four 'sdaitisnsl autepey protoccls of recemly irradisted rats are
submitted: | o
| 53MI0-2441008 ¢

o  GermeFres. Irrsdiated B Dacssber 1932 (1000 r)
T th 13 NDecember 1952-Neight 163 gms,

There were intra-ccular opacities in both syes and the animal's hair
was rather easily pulled out, There was evidemos 6f an exudate about the
animal's mostrils and eyes. '

The suboutaneous tissues show many ecchyeotic aress.

The chest ocomtained sbout 0,5 ml1 of & sero~sanguinous exudate. The
lungs were extrszely hyperemic with occasicnal very dark reddishedrown
areas guggesting redent infarcts. The pericardium comtained what was
considersd a slightly excessive volume of perioardisl fluid which was pale
reddish=brown in color, The surface of ths myccardium sesmed roughened
though it gliastened.

The liver was of s strikingly pallid brownish-yellow coler, The
stomash shoved mary petochiae on the serosal surface while the mucosal
surface at the margin of the glandular pertion of the stomach showed
several blisterelike bullae which on sestioning sppeared to be filled
with bleod clots. The intestine appeared normal grossly but did not
gontain any chymo, nor did the coleon cortain fecal material. The pancreas,
mesentery, and mesocolon were profoundly hemorrhagis, The spleen was
flabby and brownisb-red in color,
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The lymph-nodes of the chest and sbdomen were hamorrhagie.

Both adrenal glands seemed edmmatous while the right adrenal showed
several cortical pinepoint hemorrhages.

The testes were flabby and extremsly hemorrisgie.
The brein was normml.

ssaao-:m-#zoou
') isted 25 Decemdar 19832
D!.ed 27 Deceazbar 1988 - Waight 158 grems

The aniral’s hair was not particularly easy to pull out. There were
many reddishepurple spots visidle through the skin, and these when the
skin was cpened wers.seen ¢o be rather large (sbout 1 wq, &m.) ‘hemorrhsgic
areas,

| There was an intrssceular opecity in one eye while the other appearsd
normally eolored but hsd seversl fine, blcody stresks whicsh seemed to be
floating 4n the eye. Thars was s red orusty deposit sbout both eyes
and the nose, _ '

The thyuun gland vas somevhat strophied. The lungs wers ssverely .

hrpersmis thivughout the ptnuuuyn Es with noﬂouble aroag of h-patuaﬁon

er ez e B T
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u'otmd thn free margine, _ L

The liver shoved many very yellowish=brown spots throughout :
-paren , Wlthough the liver as a vhole wers not nsarly so yellow tr'kbst o
of rat ¥1002, The stomach showed many petechiss and the panorass and mesen=
tary veres markedly hlocdy in sppearsace. \

The adrenal glands were sssentially normsl,

The kidneys showed no outstanding changes. The testes were of a dluish
color and profoundly soft., The lysphenodes wisrever visidle were heavily
engorged with blood, .

The peritoneal abdominal fat showed many sress of severe fat necrosis.

83H1-24-7024
Terc-Free. Irradiated B Necember 1982 (700 r)
Died 21 December 1952 - Welght 120 gms.

A corneal opscity was in the left eye, but it was felt that this
might have been & post-mortem change in thet the eye seemsd much more
dry than the right member. No ecchymotic areas were visible through the
skin snd the hair was very easily brushed from the animal.

There vere ssveral brownish-blask and several reddish-brown arsas on
the surface of the lungs. Thess guve the impr-saion of representing
both resent and old infarcts. The heart sessm.u rsther hemorrhagic and
slightly roughened. The liver was very pale and its surface seexed much
more sponge-like in texture than was seen in any other of the animals,

£
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The stomash showed many severely eschymotic aress, A noteworthy finding
in this animal in contrast to others in this series wos that thore wers

no herorrhages in aither the mesentery or the pancreas., The Spleen was

very soft and very brown in color,

83H100-2B#708 ¢ _
rra Deombear 1982

This animal's autopsy protosel is essontially like that of BZHle24
702, It differs from it in that this anima)'s lungs were muoh more
hyperezic and the pancreas appearsd to be a single wide spread blood olot.
In addition, there wers roddighebrown snorustations about the eyes and ncse
snd evidencs that the animal suffered from a severs diarrhea,
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- (b) NI 55730

Freviously Reported Summaries
(2) NIH 685789 LOBUND BSLOB2+3 £313
Qerm=fres 30 r

The hemorrhages in lung, edrensl, lymph nodes, and {the large
amount of hemosiderin in the spleen are probadbly due to the radletion
injury. The signiflicance of other changes cannot be svaluasted in the
sbgence of noneirradiated germe-fres, comtrol animals. (Normal
amount of erythrovoiesis in spleem? Cellulerity of bone marrow?
Normel size and structure of lymph nodes?).

The kidney lesions are not considered due to radiation injury,

 sincs similar changes (except for the glebular ineclusions in epitheliel

cells) wers sbsent from the irradistod germ-fres animal given 800 r,
and because expsriences on nonegerm-free animals indiocates a relatively

higk degree of resistance of the kidmey to radistion. . .

(Cronkite and Breoher)

The sections shewed no leaions whiech could be attributed
to irradietion. The lymphodd tissue of the intestinal iract

-oand-dnmos wes-reducsd-in-amcunt, aowesver, thary wam astive

lymphopoisses on the splaon and lymph nodes. =
R A (Howlana)

LOBUND 53L.0B2-3 /814
Carm-free 800r

"~ Although the bone msrrow from the femur was unfortunstely not
present in the sections of the f{emoral bone, the appeararics of the
spleon with extensive depositior of hemosiderin strongly suggests
that bone marrow regngration was minimal, (As a rule hemcsiderin
digsappears from the splaen when bone marruw regmerstion gets under-
vay). Moreover, in the spleen itsel? erythropoiesis is rathor slight
and most of the regencration is still in the stage of stem cells, It
therefors appears likely that lack of bone marroev regeneration was respon-
gible for a sevore anamia, rogulting iz extensive fatty infiltration
of heart and liver, and that the anemic enoxia was responsible for the
edema of the lung. The nature of the abnormality of the periportal
liver cslis (4noreaged size of nuclel and homogeneity of cytoplasm)
is not olear,

(Cronkite and Brecher)

The splesn was devoid of lymphoid tissue except for a few
calls sbout the arterioles which showed an ocomaional mitotle
figure. The lymph node was congested and conmtained pigmemted
phagocytes; there wers a few lymphooytes in the cortex but no
folliclea. The mucosa of the gastro-intestinel tract, exuept
for post-mortem autolysis, apreared normal,

(Howland)
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(e) NIH 55791, 557%Z LOBUND 53LON2-3 7807 & 812
Converticnal « 800 r

(807) Bronohiectesis with monomuclear inflammatory reaction.
Hemorrhage, erythrophagteoytosir and pigment deposition in lymph
nodes; no regenerstion of lymph follleles. Incommletely regensrated
thymuis., Fxtensive hemosiderosis and virtuslly no rsgeneration of
folliolas 4in the spleen,

(812) Similar to 807. Only some diffused regensration of
lymphodd elsments in the lymph nodes, Seversl netechise in rucosa
of stomach. Largely lacking spermatogoniaj ne mitoses in srermaioe

oytes.
(Cronkits snd Brecker)

Mt et i etk s

The spleen of rat 807 contained only & few lymnhocytes about
the arteriolea. There wers a numher of lympheeytes in the lywrh
nodes but no active nodules were seen, One node was congested eand
8 number of pigmented vhagocytes wers present. The thymus was
cellular ond appeared to be imvoluting. The ovaries contsined =

— = = 7 nunmber-of -utiva tollicles. There wers ro lesions o£ the intestinsl
U084,

[

.

In gonersl tha lesions of rat 812 weru much the same &8s in No,
55791. The seminiferous tuhulcl o! this rat ahoved astive spermato-

_ _ — ,mnin waro- "’“’""""; reducan m TR 5

- (Howlmnd)

(d) General Comment

T A1l 5 enimels exposed to 800 r (1 germefres, 2 control) show
hemorrheges into lymph nodes and elsewhere, All 3 mnimals exhibit
- _mapked eplenic homosiderosis and 1ittle or no evidence of regeneration
¢! splenic hemopolesig; such un sppenrance of the spleen is found
only when bone xarrow rogensration is minimal or absent. It may
tharafore be inferred, that all 3 animals had little or no regenera.
tion of hamopolesin.

LS ‘-J..th._JdLJp.MJLﬂiULM._JWL« -

PRSI PO

The x2nomia in the germ-free animal exposed to 800 r, &s judged
from the extensive fetiy infilitration of heart and liver was procably :
muich more severs than in the comtrols. A longer survival of the . )
gormefrac animal in the abaence of bone marrow regensration would
bs & pessible explanation.

(Cronkite end Brecher) o

The histologio response of the two garm=-freec rats was
approximately what ome vould expect at the doeage given; namely,
rocovery by the 30th day of the 300 r animal and definite radistion ;
changes in the animal reseiving 800 r.

The leslons in the controls arc confusing and are not in accerd
vlth the usual ?indings at & doasage of 800 r, The depletion of
lymphoid tissue 1s sbout ell one sees to indicate that the animal
received irradiation. The abaence of more severe lesions of the

5:? ' gornads would imply that these organs had not received 800 r.

(Howl.and)
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(a) NTH Pathology No. 58863 LOBUND No. 83 ¥ 7-24 /617
Germ-fres « 600 r

Spleen:! The Malpighien follicles are well developsd and thers ls

8 brogd zone of larger lymphooytes or reticulum cells., There

arc scattered small fool of erythropolesis in the pulp and <there

is an spprox.metely normal amount of hemosiderin in macrophages

of the red pulp.

Lymph Nodes: Both mesenteric and mediastinal lymph nodes show

ws%g Joveloped cortical lymphoid tissue and somewhat noduler srrenge-
mort but without the formation of actual follicles with secondary
centers. There is an sbundent amount of hevosiderin in macrophages
of the medullery portion of the nodes. Thia ia mera marked in the
mediastinal nodes which also show prominent mast cells which ars

not seen in the mesenteric node,

Femoral Bone Marrow: The bone marrow is slightly hypoplestic, hemw-
Toletlo cells oocupying approximately 78 per cent of the available
warrow apace in the epiphysis but only about 60 per cent in the meta-
physis end the shaft, the remaining space belng occcupied by fat cells.
“rythropolesis is upproximately equal with granulocytopoiesis in

_extont, And megakaryooytes are guite mumewsus,

Testes: In the mejority of tubules only the basemeni membrane is
well preserved and the lumine anre filled with cosinophilic material
of stringy or fibrillary sppeatance through which are saattered .
round or oval nuclel of somewhat vesicular esprearsnce often with
condensation of chromatin in the form of a cartral ber. Presumably
these nuclel represent desquamated Sertoli cells. 2 few of the
tubules contain a normsl lsyer of spermatogonia and spermstocytes
but no spermatide or spermatozoa. The inmterstitial cells appear
normal in number and appearanse.

Liver: Shows fine fat droplet and occesional confluent fatty in-

7iITration of liver cells Beattsred irrsgularly throughoat ths
parenchyma, There 48 no fatty infiltration of the heart muscls.

Gut and Kidney: Section of gut and kidney show no lesions.

(b) Pathology No. 58864 LOBUND No. 53 R 7-24 /618
P Qerm-fras = 600 r

Splesn: The Melpighian follicles are quite inconspiocuous, The

cells forming the remnants of the follicles have partly pyknotic and
partly vesicular muclei, but the abasense of phaooytosis suggests
‘that some of these changes may be sgonal or postmortem. The outer
gone of larger lymphocytes or retisculum celle is completely asbsant,
The red pulp shows numercus macrophages laden vith hematogenous
pigment and absence ¢f definite myelopolesis. Thers ars, howsver,
several nests of round cells mome of which ars dark staining nuclal
somevhat resembling normoblasts whioch may conceivably represent en
attempt at erythropoiesis,
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L%Eh Nodog: Tho corticel lymphoid tissue of the mesonterio
nedes 18 flattoned to a nerrow band and the medullary cords are

collapsed. The dilated peripheral and medullary simuses ars filled
partly with red cells and partly with meorophages contsining boeth
orythrooytes and hemosiderin, There is no evidence of ective
lympholesis. The femoral bone marrow is almost entirely fatip.
. The intorstises betwsan the fat cells contain s fair number nf macro-
phages laden with hematogenous pigment as well as a small mmmber
F of round cells with a moderately denne ruoleus and an ample amount
b of oytoplasm. These cells have not been identified. They night

' conceivably represent srythroblasts but no definite evidence of
arythronciesis 1g present. Megakaryooytes, myelocytes, and norm-
blests are absemt.

TR L e

Tastes: lany tubules contain spermatocytes, spermatids and aspermo
Yozoe, but spermatogonia are almost entiraly lacking and there is only
& very rars mitosis in the layer of sparmatocytes. Many tubules show
more advanoed changes with almost complete loss of spermatogenic
elements and only remnants of degenerated calls in an sosinophilioe
patrix,

e

e

Liver: There is fatty infiltration of virtuslly all liver cells except

7or & narrey sons sround the portal trieds and some cemtrolobular

areas vith marked atrophy of liver cells and prominent Xupffer cells, ‘
The fatty infiltration is primarily small droplet inm charaster but -
poeasionelly confluent with sudapophilic material throughout the cytoplasm, i
There is fatty infiltration of hewrt muscle cells by small fat droplets. N

b L Lacanenant

Panoreas: The panorsas shows sonsidarable postmortem ahanges but ne _
¢vidence ol Intravital lesions. The sams applies to the stomach.

Ridney: The kidney shows no lesions.

(e) Pathology No. 58886 LOBWND No, 53 H 7-24 £833
Germ-fres = 600 r

USSP UMM | RCBLAN | } SEOA LA | 0. )5 |

Angwer spproximstely the nm‘
that the spleen sbows only very

1ittle erythropolesis.

e e L LT

Bone Marrow: The bone marrow shovs norzal cellularity and numerous
megekaryocytes with gramilocytepoiesis equal to or sxceeding erthro-
polesls, The astivity of the bone marrov is estimated to be within
norzal limits, 80X or more of the marrow space bsing cscupied by

1 hemopoietic tiasue.

(d) NIH Pathelogy No. 58887 LOBUND No. 53 H 7-24 #6834
Gormefres - 8600 r

Liver, Heart, Bona Marrow, Testes: Are similar to No. 858864. The
Tatly InfOtrstion of the heart 1s quite comparable but possibly
fatty infiltration of the liver is less in the present rat then in
§6864. Of +the bone marrow only part of the epiphysis and metaphysis

? are ssotioned and these shov purely fatty marrow. There is some
interstitial heworrhiage in the testes. '
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Lymph Nodost Cne subouteneous and one cerviecal lymph node show
ng’[u‘ atrophy of 1lymphoid 4issue and red cell filled siruses as

Ne., 58B64.
Luggs: Show no lesions.

(e) NIH Pathology No. 58888 LOBUND No. 853 H 7-2B fi8le
Converntionsl - 600 r

Splesn: The appesrance is quite similer to that of number 58864. Here
again the nests of round or oval cella with dark staining nucled

carnot be identifisd with certainty but a number of them are plasme
sells.

‘ Lmh Nodea: None gubmitied.

Temorsl Bone Marrow: The bone merrow iz almost entirely fstiy. It

Joes not contain an appreciable amount of hemosiderin and maorophages
es did No. 56884, and there are virtually no cells in the interstices
exoept in one arss suggertive of a possible attiempt at myelopoiesis.

Testest The testes is similar to No. 58064, except that there ars faver
Tubules with advanced disintegration of spermatogenic cells and there
are a few more mitosis in spermatocytes.

Livery The livor shovd & similar fatty infiltration as 58864, except

. Thet-in tho cewtrolobular wreas there iz exrly necrosis rather then

almple disappearance of liver cella a3 evidenced by the intense

Hoar+: The fatty infiltretion of the heart muscle 1s much less
pruminent than in animal No. 58864.

Adrena): The glomerulosa is very parrow snd contains little 1lipid
Taterinl.

Lung: There is some aplcal emxphysema and e mirute srsa of probably
chronis pneumonic prccess, perhaps 8 focus of lipid pneumonia.

Ridney: The kidney shows no lesions.

(#) NIH Pathology No. 58868 LOBIND No. B3 H 7-24 #817

Qsrm-fres - 800 r

Spleen: Tho spleen consists entirely of collapsed reticulum and fidrous
gsue in which the outline of follisles are barsly perceptible. There

is a mederate amvunt of iron positive pigmant scatterwd throughout.

Thyzus: The thymus shows incomplete regeneration of the cortexr and
a mesulla severely depleted of lymphooytes,

Bone Marrcw: The bone marrow is entiraly fatty, both in the epiphysis
and tha metapnysis and shuft,

oosinqphiﬁlior rtiaining_ and the pyknotic nualei. . o e
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Lnstest The tubulos are lined by a rogular layer of spormuiocytes,
spermatid and spermatozor that contain no spermatogonia end enl
occaslonel mitoses in tho spermatooytoes. .

Iunp:  There ias a moderately erxtensive hemorrhage imto ths lung.

Adranalot  The glomeruloss is quite inconspicucus and hardly to be
difforentiated from the faseioculate.

Liver: The liver shows & marked fatty infiltration described for

No. £8867. The atrophy of the central portion of the liver lebuls

1s markod with transformetion of the central portion of ths trabeculeo
into homogeneous sirongly ecsincphilic masses with only occasional
outlines of remmants of nuoled.

Hearts The heart muscle shows patchy fatty 1Lriltration slmilar 4o
. 58867, |

(g) NIH Patholegy No. B8B&S LOBIND Mo, 43 H7w3B 7818
- Gerw-fres « 800 r

Thymus: The thymus is similer to No. 88888. There is some hemorrhags
o imerstitial tissue of the pancrees,

él iyeph node shnews virtuslly complete
lements, hemorrhage into soms ¢f the sinuses
provinent mast cells. :

Adremalas Ths edrenal shows & distimet gloweruloss which, however,
is oonslderably narrowed in several places.

Lungt The lung shows no lesionms.

Liver: The liver 4s similar to No. 38868. The oemirolodular pertions
of the trabeculas, though markedly eosinophilic and somewhat shrunken,
8t1ll ohow definite although pyknotic nuclei,

Heart: The heart muscle shows only moderate fatty infiltration.
Bona Marrow: The bone marrov conaists entirely of fet cella,

Lpididymis: Interstitisl hemorrhage, spermatozos and large degenerating
EgTIs present. '

(h) General Comment

Animels /617 end 633 show evidence of regenaration of spleen,
bone marrow, lymph nedes and testss. The rest of the animals (#81y,
619, 634, 817, 818) show continued aplasis of the marrow, snd no
evidence of lymph node or splesnic regeneration, whethor they wara
germ=-froe or not.

The only differsncs betwesn convertional animals (#319 and 818)
and germ-free animals (618, 634, and 817) 43 the greater fatty
intiltration of the heart muscle in the germ-free ones. Compatibls

vith the concapt thet germ-free animels had developed a soverer degres

of anemia at the time of death, with conventional animale succumdbing
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ic infection at an sarller date, while the guwm«{ree animals \3;
survived somewhat longer umtil hemorrhage and cessation of red
cell production led to a degree of snemis incompatible with 1life.
Thers was evidence of either recemt or older hamorrhege in F
every animal in which lymph nodes were available for study. "4
(Brecher) -
g

et m,._M.JLN—JLM.»_.NL«JUt ;



\

R

FSDERAL SECURITY AGENCY . Public Health Service

O 01 NG i 2] A <o ol 0
\

NATIONAL INSTITUTES OF HEAL™ . Bethesda 1k, Md,

July 21, 1952

Dr. HiA. Gordon

Chief Pathologist
Umiveraity of Rotre Dame
Fotre Dame, Indama

Dear Dr. Gordons
I find thet ths gussses I gave you on the survival of the recent

bateh of rats were in error, due to my !uving mrloobd rs;amrating
tubules in #617 and 600=33, -

. My corrected, though not necessarily uomct or ﬁ.ml, guesses are

as followas
‘ Gnmot sxrvival tdms;
- #617 &b least TeB wmaks ~ 62 days
#5618 1.2 woaks, prodably nsarer 2 0 17 day=s
2819 1«2 weeks, probably néarer 1 18 days
#600=33 &t least 7 weeks 62 days
#600=3l; 1=2 weeks, probably nsarer 2 - 16 days )
#817 1-? wseks, probably nearer 1 10 days )
#818 not yet examined 12 days )

It was a great pleasure having you visit here, ard I am looking
forward to future meetings here or in Notre Dame,

- With kindest regards.
Yours very sincerely,

George Brechar, M.D.

Fnel,
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IV. ADDENDA

1. A Study orm the Effects of Total Body Radiation on Tortaminsted,
Proviously geTe=1ree Rats -

A. Sirepiccoscus Croup

This group ¢f two snimals, reported on at length in our oorlier
report (pp. 44-49), vas found to be comtaminatad with a slow~growing
anaarobic streptoooccus which could not be identifiod with sny spoacies
doscribed in Bergey's mmnual, The rats vere first generation garm-fres
and the maximum tims comtaminated was 18 deys. It wag decidad thet .
exposure of ons of them 800 r tetal body x-irradietion vas worranted
anéd that the other should bo hsld as a control animal,

Ascordingly, rst 7810 wag exposed to 780 r (mot 740 as reperted
earlier) of total body xz-irredintion. Unfortunetely the rzt was tco
large to fit our standard remiruint and as & rosult the irradistion was
done with cotton toweling used as 8 resiraint., The rat was gacrificad
34 daye aeftar irredistion, QOreas autopsy findings wers reperted earlier
but we inolude the bistologloal findings in thip report.

In viev of the wuguslly long survival time of rat #8185 4t vas f0l4¢
that it would be worthwhile to investigate tho effects of total dody
z-irredistion on sny additionally avsilable momo-or diconteminated,

grevicusly samm-fmes aninals, '

NTH. #56437 LOBUND 7918

Bazs Uarrow: Thars 45 ssvore oypoviasia of the aerrow. tut svidenss af
regeneration ip seen in several a.wks in the fom of islends of hymos
poleads, partitularly sleaz 4he enloeteum of the shafi of the Ffemu* and

at the epiphiseal-metaphyse:l junctiocn. However, mature granulocytes

end megekaryooytes srs very rars. Acoumlstions of small numbers of
apparently homopoietic calls, usually arrangsd in triaengular shaps, are
present in soattersd areas betwssn Jat oeclls which constitutse the bulk

02 the marrow both in the femr and in the flat bomss of the skull.

lagt colle are fairly nuslserour and rether conspicuous in the fetty marrow.

Skeletsl Mugselies Rormal,

Tostes: Tho sexminiferous tubules are frequently widely separated by
TIghtly steining, homogeneous material resusbling edema fluid, in shioh
an approximately normal mumber of interstitial cells ars presemt. The
tubules are usually lined by a single layer of spermatogomis, but
ocoaslonally spermamtocytes of the firgt order arg aleo presenmt, suggosting
very early regenerstion, even ithough mitotlc figures in the spermmtogonie
could not be demonstrated, lLat@r stages of spermatogencsis are abaent,
exoept for poorly preserved remnsnts of spermstozoa in a fow tubules.

Liver: Vet stains shov smell droplet fatty infiltration of & modevate
Tuzbar of irdividusl liver cells distrituted irregularly throughout the

parenchyms. :
Spleen: There is excellemt regeneration of the Malpighiar follieles which

ers olightly larger than noreal, The red pulp is f41led with cohfluent arecas

of active erythrepoiesis and sccumulation of stem cells suggsating early

-
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‘ granuloeytopolesis, Dyt no mature grenulacytes are sewm, and mege-
karyosytes are sxtramely rare,

Adrenal: The glomesrular scre appears to ocontain ¢n axple amount of fat -
a8 Jar as this oan be judged from the H & ¥ stained section. The gemersl ;
architesture sppears ncrmal. -

Lung: There is soms exphysematous diletation of several groups of alveold.
subpleursl alveoll occatsin islands of metaplastio bonme, possidly ‘
representing the end-rtage of organized pnsamonia.

Braim Thyreid, parethrotd, asd Aypophyets aypeer normsl.

8tomach, smll and ' u.n wnmd miooss and mmeoular well
i 'E'SFF ,

Commends The hm Malpighian folliales indicate good rycovery of lygpho~ )
+ There is 1litdle evidemae of gramulobytepciesis in efther the. . - 7
er the splem, dut arythropoissis 1 quite marked in the spleen, y
a8 yet vory slight in the bone marrev, The sppesranse of the testes
12 suggestive 0f very early regmuerstion, suggesting that adout five veeks
have elapsed since irradistion. Although we have mo experimce with the
LOBUND etrsin of rsts, and any conclusions reached on ens mimsl of s zev
strala can be only "MOMILDI 4 that om_ambmad —dab Loni o
- =izl Fewovery of sone marree activity at this lste slage nnhnhﬂ s :
long period e¢f virtually complets Done marrev spleasix, and that an animal
reared {2 u wormally corxtaminsted smvircmment wuld probadly nod have
survived, The siriking festure of extensive srythrepofesis in ¢he splocz
_mith vors 3okt bene mArTUT Betividy i el asamd o B AL :

SEREE ifmﬁmw uu ni represents o baffling prodlem.
B | Jo1e

1 Extrems dilstation of pulmomary mu‘h. mar¥ed odems filling
seerly all of the alr spaces.

Brain: Sxtrems diletstion and ccngestion of vessels.
Liver: Narked dllataticn ef central veins which are f8iled with bleod.

Kidney: Merked dilwtetion and congestion of veins, with ome questionsdle
ares of hemorrhage, possibly agomsl.

Splesa: Moderately active, relstively smmll Kalpighisn follicles, probably ;

Jlﬁ for the age of the animal. Islands of srythropoiesis and rare i
4 granulocytes, a8 well as an oconsliomal megakaryeoyte, are sesn in the oon-
R gested red pulp, which comiains a consideredls mmount of hemosiderin

pigmert.

3
% | Saall and Large Gui: Kucosa poerly preserved, possible dus to oircumstances
'i ] .

ﬁéi

L ..Jkﬂ .

ik

i

P

- Comment: All findings are compatible with death from accidental overheating,
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FEDERAL SECURITY AGENCY o Public Health Service

g\ ' NATIONAL INSTITUTE3

Professor James A. Reyrders
Lobund Instituts
. Notee Dam, Indiana

Dear Profuasor Reyniers:

OF FREALTH , Bethesda 1, M.

April 3, 1952

Thank you for your kind latter of March 11,

"I am very happy to know that rediation studies on the germ=iree a.nima.ls

are progreasing well, and that I will hsar furthsr from Dr, Gordon.

lobund rats #815 and 816,

L " parmiren awimala.”

T B Iapologimtorthedahyinibnudirgtomt)ncmlondmportacm
"I know you ae familiar with the vicissitudes of
pursuing various projsots at the sams tims, and I hops you will accept ry
asgsurance that this dalay was not occasioned by sy laok nf intarmest in ths
Y st431 Lglieve that {nfection is the major canse of
death in the a.cutc syndroms, and that ths experiments on garm=free animsls

sppaer to represent the most tangible hope of settling this question.

oo » Dr, Cronld.t_-e
GBtlny

Yours sinserely,

Georgs Brechsr, M,D,
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B, Caseslyticus-Like Misrvesccus Orowp.

ds & resultl of routine bacteriologioal checking, & group of
sixz previomsly gew=free rets vere found 40 Ve contaximted with o Microceecus
desorided as deing similar 4o Nierocscous onsenlyticus dbut mot soldse
pretesiytio 4o litmis illk, (The germefree rets are known to have been
contsminsted for ¢ mazimm of 38 days and & wizniwmm of 18 days prior o .

T irredistion, the lust germ=free culturss having besn taken 9 April 1953
and the first comtaminsted oulture haviag been taken on 23 April 1902)
These rets and six convertional rets were oxposed to 800 r total dedy
xeirredistion using cur standmd procsdures, the comventional animale deing
Arrediated twe days pricr 40 the uxposure of 4hs previcusly gew=free
rete. The results of $his experimemt sre swmarised in Twdle III,

. TERLR ITY
The Bffact of 800 r Totsl Bedy X-Irradistion on Monocortsminated

Previcusly Germ-Fres _ Comventional Oomtrols
- Nuber Dste Bxposed Survival Days Raber Date Exposed Survivel Days

) 8/1/53 : 940 5/5/03 5
. s sﬁﬁa 12 4 o/,:ﬁz 8
o9 SMEE 14 s 5/8/52 8
%0 A e M2 5/s/m w
- A . S [ gspr 10
882 BAMS - e 846 8/s/82 1¢
| tmmetweivsitse Aversge Survival Days
16 smmu. f851) 9
7 112.8 tey tasluding F854) |

0. Bagillas Cerews Greup

A group of 4kres saimmls maintained germ-frse for 127 days
vere found to have beoome acoidentally contsminated with B, Cereus.
After these animals vere contsxinated for s maximm of 3 days they were
expesed to 800 r total body z-irrediation in order to investigate the
offect of B, Carsus on survival time under these oircumstances. Our standard
procddures vare used to irradicte the rats,

A group of three conventional rats were exposed to 800 r two weeks
later, The difference in irrsdiation dates for the two groups was necessary
in order to sllow the convertional animals to become hadbitusted to the
supplemented diet L.128e,

0f the yreviously germ-free rats, ome animal died 9 days folloving
z=irrsdiation, another v - macrificed while moribund (in order tc insure
prompt gesuring of blood = bacteriological culturs) on the 9th day, and
the third was georificed m nd on tho tenth pont-irrmdiaticon daw.

The conventional animalsg irradfated ag comirols for this group Aiet
on the 6th,7th, and 8th post-irimdlation days.

& Naintained on diet ﬂ:fz'a'sugplemnted with 20 gm/Rg "B-Y¥-2L", consiniing
of 4risd grain and skim milk fermentation 20lubles.

. (Ossesiytious-ldke Wisreiooeus), Previsusly Oeme-PresBsts

oy
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Swmmarised, the survival deta are u followm:

Comtaninsted Convant Lonal
Rat Na. Days Survival  Ret No. . Days Survivel
80s 9 (dimd) 883 6 (dded
810 9 gmu-usm moribund 854 8 (dded
m 10 (d4ed) . 7 (dlad

(Average - 9.3 days) (Average = 7 days)

In an effort to estadlish vhether or mot the previcusly gere-free,
B, Cersus oonmtaxzinated rats were dacteremic, culturss wers taken of hearts

_trom peits #6809, 610, and 811 asv well as & ssmple of venous blood from the

abdopinal vena cava st the level of the remml veins of rat 811, Ko
positive sultures were obtained from the blood aspirsted from the snizals'

. bearta; bowever, Basillus cereus was isoleted from the caval dlood sample

faken from animal #9811, Inaswtod &0 a0 oultures vers takXen from the
peritoneal cavity 1% 4is impossible to0 ssy with certainty that a basterenia
was involved since there 1s & possibility 4kst the orgraism may bave beez
picked up from a contaminsted paritoneal osvity.

Macroscopicaliy TRY FS13 showed evidence of an infectious process
in the urinary bladder and if ¢this wers as ascenmiing infestion, the
pressnce of the contmminamt in the caval bdlood might be accounted for

1 120 beart's blood hed not Desm sterile, The other enimels nf 4his Zoop o o
 mhamad me ool SURgEE &Y - =

b, Miepressgeus Ursae Grsup

Two rats of our 44h gmerstion germ-free stosk, known to have besn
goem-{res for a minimum of seven days, st vhioh time the 2= was killed in
the catartrophy of November 14, 1981¢ which more than decimsted cur gom-
free colony. Thess rets, thm, were mother-suckled for the first seven
dsys and then band-fed through vessing. Cultupes taken of the cmge and
saimals on December 17, 1981 proved to De contaminated with Miervoocous
Uress and Nicrocoosus (speoiss unidemtified). It was decided to exposs
the rate t0 sn inordinataly severs dose of total body z-irredistion, amd
scoordingly these and two convertional rats wer? exposed to 2000 r I-ray
on Jenuary 31, 1953 using our standard procedures. Thers wes a vary
slight Qifference in the surviwal 4ime of the sonventiomal rate and the
previously germ-fres rets, that of the comventionmal rats deing 4 dsys (both
dying without interference) und thet of the germ-fres animsls being 5 days
(sme dying without imterfersnos and the cther being sacrificed while mori-
bund for bacteriological study)., The bacteriologist' repert on the results

o Previously reported on December 17, 1983, Rat #9818 (see histology
reports) was one of the animals destroyed by hestat that time.

£ alha. /o
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@ Rat 72000 = 29 (151 grams) whieh bad received 2000 r

of blood culturs taken from the moribund rat is submitted herewith;

I-ray irrzdiation vas racrificed by exsanguination (heart punme-
tnn; on February 8, 1083, One ml hears bloed, taken aseptically
in a sterlle ryringe was inooulsted iwte 10 ml fluid thioglycollate
medim and ineudbeted st I O,

The awlture was examined } day, 3 days, 7 days, D days,
and 48 days after dnoculation dut no eridmce of bacterisl grewth
s dl‘tMM.
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Compeny and sterilized

E«M. Weber of Charles Pfizer & Comnn

lgnations, o.g, 7O and TLOT, were
a8 were numbars and 702,

by Dry L. Michead of Merck &

# Rate with similer nmwrical des
irradisted simltamously,
thromgh the conrtesy of Dr,

% Oreclonaly provided
wm’ New York,
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At antopsy no outstanding ¢ ferences were moticeable [ROTO8COp~
ically botwesn the salime truated~irradiated and the streptonyoin troated-
Lrrediated rets. It was cbesrved, howsver, that the injested rats, without
exception, showed evidenss ¢ comsiderable bamorrhage into the auboutansons
ireas at the sites of the injections. Rats #701 and #702 did mot suffer
the additional imsult of the handling, struoggling, and sttendant treams
associatad with the injection proosdures and this msy well account for thair
8lightly longer survival tims, '
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B, concming Latent and Symblotic Viruses in GermeTres Animals

Re have felt for some time thet a level of justifiable certitude
has deen attained as regards the bacteris-freensss of our animals, Only
recently, however, have we hegun to give serious sttention to the

possible existence of non-syzptomatic viral forms in thesa same bacteris-

fres animls,

. This question of the possible presence of inapparent virus, or
viruses, in the "geme-free” snimsl finds a parasllel in the prodlem
of the fete of the viral ecgent in the ordinary latent or sudolinical

infections so common %o the experience of the dactericlogist and the
spidemioclogint.,

The question of & virus cause of cancer algo parallels our basic
investigstion, We refer to the hypothesis that possibly presently une
knovn viruses, supposadly indigencus or enly temporerily rosident im -

" the animal hosts, may becoms ocancereindusing when provoked by the right

chemicsl substance or physical stress. Just ss we do not yet know
vhether our germefras animale de or de¢ not harbour nonssymptomatic
“viruses, so perheps iz it unknown but what the lstent, unprovokod

virun may not be the key to the canoer enigema.,

The foregoing are exemplicetive of problems of real practical
significance which are yet striectly corcllary te our own rather
fundsmental imtereat. Whathar wine sr 2zplisd, however, il 67 these
problems ars equally adamemt o direct atisck. Thara is, in fast, &
guggestion of the prodighl evea In the thought of etissking them, and

this, being evident to research adninirtnton. probu.bly socmmts in

—Ge6usionN When the subject 1s turned to. Aoaordingly, though the

importance of the quostion is reengniged, report at thli time must

be limited to ocertain inocidental findings shaved from other eurrently
more extensive undertskings.

(a) Attempt at X-Ray Activation of Latent Viral ‘gents in
Gorm-Frees Chicks.

Exp. No. 89L2«1 Attempt at X-ray stimulstion of latent
Rous serceome virus in GF ohicks.

Protocol A, (Birds from Exp No. 47L2-3)
OF Chick #51. Imoo. IM with 1.0 ml of active Rous Fil-

trate Fv. but foumd to be reaslastant to it undor 73
days of observation.

Conventional Chiek FIII-3. Dlevelopsd an etypical tumor
<o 0.5 ml of rlitrate #VI, but this thon shoved complots
regression prior to X-ray exposurs (as noted bolow).

Conventional Chick #I1l1«6. Inoc. with 1.0 ml o! normsl
chiocken muscle hash and mainteined in closc contact
wlih Rour tumor-bearing chicks for o period of 73 days
prlor to X-ray exposure (as notecd baluw).

o
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Irradlation, These thrae ochickone were trrcutod with 420 v
T Xeroys, Observation was made for 31 days aftor exposure
wvith no external sign of tumor inductinn during this
period. Tho birds were then maorifiocd, Neoropsy dis=
cloged no pathelogy suggestive of nooplenie,

Protocol B, (Birds from Bxp. No, 47L2a4)
ok 7331, Ince, with 0,8 ml of astivoe Rous Filirate
FIX, but failad to respond after B7 danys, at which timo
irradistion vas made. '

OF Chiock igg + Not inosulated but housnd under GF condie
one in close oontact with Rous tumorebearing birds for
a period of 57 days, and then irradiasted.

Irradietion. These two ochiocks itreated with 300 r of Z-rays
‘after bagoming sontaminated., No oxtornal signs of tumor
0 days aftor irrsdistionm,

Exg, No, 89L2-3 Atteupt at X-ray stimulation of latont human

Infectlous Eepatifiu virus in GF chicks.

- Protocol A,

Purnounxirn45tt--t 22 -areuse-latent infootious hspatIIIE virug

chicks, previously imoculated intraperiteneelily emd - -

edministarad the sema cde:s MAraliiiruic oraiiy, Uecems 141

“and shoved the "usuel syndrome” as previoualy observed vith

this virus in GF chicks.

Yethods: Three chicks vere involved,

GF ohick #439 (8) inoculated IP with 0,25 ml of filtrate
OF chick #437 (d) imoculated IV with 0.28 =l of filtrate
GF ohick 7438 (¢) inoculeted IV with 0,26 ml of filtrate
Thess were Highview Farm chicks, incoulated at 28 days of
age, The thraee ohicks listed were exposed to 330 r of
X-rays 50 days after inoculatlion with the virus.

Results: Two OF chicks Anoculated IM and ons GF chiek receiving

an oral administration of this same virus preparetion bocame 111

in sbout © or 10 2ays end all three grsv moribund within 13 days
aftor the administrations of tho virus, The three GF chicks
inoculated IP and IV, listed above, showsd no definite signs of
4illness over o period of 65 days following incouwlation with the
virus. At this tims these threo GI' chickens were irradiasted
vith 200 r of Y-reys, Observetion of these chicks was continued
for a furthoer 3f days, No untoward signe were detscted snd
nesropay, porformed 90 days after the incoulaticny, discleosed no
pethology attributable to virus or X-ray effactis.
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(b) Attempt at Xeray Activation of Symblotio Viral Agents in
Gern-Free Chioks.

Fxp, No., B9L3el Attompt at Xeray stimuletion of posaible symbiotice
virel agsnts in GF ohieks.

Protocol A

ose: To test the poseibility of astivation of sgenis or of
preduction of toxlc produots in GF chlcke by X-rey irradiation,
such aotivetion or orcduction to be determined by serum treansfer
from irradisted GF chick(s) to normsl GF chick(s).

Method: OF chiek #l4 was irradiated with 400 r of X-rays.
Tventy=-four hours after exposurs heart blood was drawn from this
chicken. 8ince this work was done in a (T uni%t, Serum A wac
obtained by allowing the RBO to settle out under & foree of 1 g.
A sesond portion of this blood, howsver, was remeved from the
QF oage and centrifuged on the outside to yleld Serum 3. GSome
o Serum A was also remved to the outside,

Inosuletionst (1) GF chick F18 was irmceulated intravencusly

’ wvith 0.8 ml of Serum A (containing some RBC).

{3) Conventicnal shick F18B was incculated
intravennuely with 0,5 53 5f Serum A
(containing some RBO)

{3) Comventional oblck /18 was incculsted intra-
venously with 0.8 ml of Serun B (clear).

~Regultdi N6 signe of i1lness wers detected in any of these
four birds during e 29=day pericd a! ebasrvation, All of the
chicks appeared active and norwsl throughout the whole of this
time.

The results of these fev fragmentary experiments of coursge do
not polint to any standard spplicstion of X-ray irrsdiation to the
aotivation either of known suboliniecal virsl infection or of presently
unknown symbiotio viruses. This is for the future. We feel that the
devolopment of & method or methods for the deteotion of inapparent
viruses (latent and/or symbictis) is of prime importsnce to our own
ends and to the practical purposes cited at the baginning of this section,
We expect to do further work in this directicn,

A et e b et
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C. Postelortem Bacterial Invasion into the Peritomsal Cavity of the
Comventional Albino Rat,

'I'he queation as to the reliability of taking baoteriologlc cultures
from the tisswes or parenteral cavities of animals which have been dead for
varying lengths of time 4is-an important one since it is oftan desireatls o
establish whether death was causad by, or at least coinoidant with bactere-
rda, Obviously, the tissues and parenteral cavitiss of & dead animal can
be expscted to ghow eventusl contamination via bacterial invasion from the
intestinal traot etc. In a preliminary nt, data are presented to
indicate an aprroximation of time at which postemortem bacterial invasion
talkes place into the peritoneal cavity of ths corventicnal albino rat,

Fifty=two adult white rats in apparent good health were sacrificed
by an overdoss of ether. The time of desth wvas arbitrarily set at the
cessation of breathing, The animals ware kept at room tamparatm for
various lengths of time following sacrifice.

The culture technique is briefly minds 7

1, Immrss total body in 0,18 patuutm mrourio 1od1¢h o wet
down surfase,
2. Incise and fold bask abdud.nll skin layer vith electrio

cautery,
be Incisa mumale lever a=d “l"'r—."téfﬁu Subpesed _GIGMO,,,/
Se 5@”"'1’ peritonsal cavity vith starile cotten applieator swab,

svadb in ﬂ.n:l.d moglycolhh mdiw n 37°C end ob-
gerve for ormrth.

Reaults

The case digtribution of positive and megative peritonsal cultures
is shown for varying time intervals after death, (ses graph).

With rare sxoeption, \nimsls dead less than ten howra showed noga-

tive paritoneal cultures, At the later time intervals, the positive cule

ture cases increased but even at the 18,75 hour mark, a negative culture
was still ancountered,

The contemination was generally madse up of a mixed bacterial popue
lation involving COram positivs to Uram variable sporulating rods, Gram
negative rods and (ram positive coood.

¥hile at this writing, we have rot eatablished the time at which 100%
contamination can be expacted, a 50% acontamination axpeotancy probably lies
in the 10~15 hour rangs.

Assuming the bacteria eveninally foand in the peritomeal cavity to

bs the result of invasion from the inteastinal lumen, the intestinal wall of

the normal conventional rat apparently can contain its microflora for an
appreciable time after death,

Hlcod cultures ware also checked L. eight of the rats reported sbove,
in those cases whare heart blood could still be obtained ageptically by
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needle and syringe. Although most hesrt blsod samples were obtained in rato
aaltured at thm emrlier tinen, it wvas possibles to obtain hesart

blood from a rat dead for 15-1/2 howre, A1l heart blood cultures were sterile,

It ¥as lator ostablished that all blood cultuies cams from rats whioh had -
alss shoam magative peritomesl oevity cultures.

SEpplesent
Several oonventional ladboratory rata which had died spontanecusly
after I-rgy Lrrediztion were sxnmined bdastariologically by eulturing the
heart Blocd and peritonsal cavity,
Caso I Rat S3HB=2B #6501
Status iomal laborstory ret
x-rvs' 9/»/52(6&

- --10/18/52 (mmiiﬁtw) apontanscus death
Oalma talen 1 hour after death

Peritonsel cavityn sterils , , o

" Hewrt Blood: Brem-negative rods
Case ITs Rat 53H10=1.2B #70)

Status: gfanﬂaul =t
I-ray3  11/6/52 (700 r) o
Tied:r  11/13/52 (7 days post I-rsy) spontansous death =
— Ol k- - dsath
Paritonsal csvilyn sterils
Hoart bloods Orem-pagative roda
Case IITs Rat 500K (m-mm 3)
Status: onal laboretory rat fod high vitamin § diet
!-rm m r)
dm post X-rsy) spontansous d..u.

Oultmn waa after desth

tu-nemm wtnndl |
Heart blood: not rmm

In the three cases gited for X-rayed conventional lnbmtar; rats,
Ceses I snd IT showed sterils peritonsal cultures talen 1 and ) hours after
desth respentively, whervas (rsa-megative rods ware recoverwd in both cases
#zom heart blood, In Sase IIY, the peritonsal cultare talsn 15 minutes

&rmmmumormmxvmm. Heart blood was
not talen on this latter animal but it is probabls with a positive
peritensal onlture, the blnedmltmml also have been positive in this
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Distribution of Poglitive and Negative Peritonsal
Cultures Taken at Various Time Intervals /fter Death

of Normal Rsta.
Hours
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Notes Esmoh dot represents one anim) examined at the
indicated tims period following desth.
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Meeting of ths LOBUND«~Atomic Snergy Commission Advisog,r Qoard,
E'ém%r 17, 1951, 9700 AN,

This resting was attendsd by Dr, LeRay, Commander Cromkits, Dr. Miller,
Dr, Tuttle, Professor Reyriers and Dr. Gordon.

l. Reyniers and Qordon preserited the results cf ths rat irradiation
experimemts to the group, In essenss, there was a general agreemsnt
in respect to ths intarpretation of the findings (see attachad roport).

2. The group ascepted Dr. LeRoy's plan for the next radiation experis
ment, This was laid out to establish definitely tho lethel doss and
survival time in the germ-free rat. Details are 23 follows:

. IRRADIATION - GERM FREE RAT CONTROL
500 ' 8 8 7
60 r ... B ,, -
700 r 8 8
800 r 8 8
900 r 8 8
1000 = S 8
o TOTEL- W8 - 77&8

~ Tn order to obtain nigniﬁ.omt usult-a, n was amphuiud by the
advisors (especia.lly b‘? Dr. laRoy and Dr, Tuttle) that the sxperirewt

e wr IR e b g ous VG & lOnEer period of time: oomparability

within each group and between the two exporimental groups (germ-free

_and contrel) suffers considerably umder such comdition, It was also

made cleer during the discussion that ocur results are urgsntly needsd
by the AE.C. to plan adaguately future tests,

The group accspted the following plan: 3 irradiation days per wesk
with 2 germefree and 2 control rats per dagy, the total of 12 enimals
r week, According to this, the experiment would bo completed within
wooks,

Other details: The rats should weigh 200 - 250 grams and should be
10 to 1 weeks old, Comstanay in bodyweight, however, is more:impor=
tant than oonstanoy in age, As it haa been shown recently (greenhouse
on 5000 mice) that sexes do not respond differsntly to radiation, no
restrioctions were mads along thsss lines.

A1l ardmals should be kept on the sams diet, The controla should be
pot on the sterilized ration as soon asz poasible.

All animals should be observed either until they becoms moribund or
until death occurs, Racovered survivors should be gacrificed not socner
than 60 days after radiation, Autopsy reaults, organ weights and ter-
minal hematologieal data should ba recordsd when possible, Hamatology
during the course of the experiment will be omitted,
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Bactorlolom: lshoratory should perform orly .oubine tosis for
gern=-{reonsas,

3+ Another dacision reached by the group wae to irrediats any notoblotic
rats (intentionally or acoidentally mono= or poly- contaminatsd) as they
approach the montioned weight and age. The radiation dosage should hs
uniform 800 r. Vhen moridbund, attermpts should be made to obtain heart
blood cultures in thioglyeollate. All other details of this experiment
ghould be the same as deseribad under #2,

L. Soruggs pressnted the findings of the preliminary chioken irradiation
experiment. Thers were mo speocial comments mads,

L ]

ADDENDA

A. Aftar the closing of the formal moeting, Dr. Cronkita and Dr, Tuttle ; -
suggosied to fortify the LOBUND normal control LD50 data by the irradia~ )
fion of additional 30 amimals et LOO and 700 r (15 animals in each group).
Another suggestion made at this time was to expose ons germe=frea_rat 1o S R
2000 r dosages and "see what will happen®. According to them, a survival

longer than 6 to 8 days in this case would be a real "jeckpot®, ;

B, Vhen posasible gpot=sheck platelet counts should be made in whole
blood diluted with 1§ amniom oxalate. ‘ B

Ce Dry LBROy promisad to sord to LOBUND the blueprinta oif an sfficiont
rat restraining devies a3 well as handy blood meropipeties. ,
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V. OBNERAL SUMRURY

"e \ 1. Vericus effecis of X-irrediation hawe beon stodiad in rate and ohickens ’

mintained gern=free and in oonditions of controlied contaxination,

Qindon) observations, In the rangs of LOO r or lsas there was no dif-
Terence betwesn gera=fres and convertional control rats.

mmwummhwn

A« Terminal was obgerved only in 1 out of & germefres rats, 4
e severely affscted bty it. S

never lasted lomger than §

N
)

hoursy the [T in & profound shock<like stste
for as long &2 2 boure, , _
C. Among the germ-free rzty the of after {rrediation
soemd o0 be the =eme as for animals, &n

. vas a rrrow seos atoud 0 £ Wbere & diffarential 2000t in favor of the

exaxined ardmal categories.
'3. Becsuse of the lack of nev hematological evidence, only previous findings

are reported.
cally there was no difference in RBC between the germ-fiee and
contral 300 r rats. Inhth@rrvup@mwmwmmx
hovever, the aro Mllicn) ware reachsd in about




7350 of recovary (300 &) the onowt of the restitution of the white elaments
Va5 also around the 7¢h ICN
be

ad sysbiotio vimses 12 sarwetres Simely, RO cnann i
) 10, In en explorelorny mrh 6xta we prosented to Lntteate an spproxi-
L o o} VIO, pogtemrtey. takes place imo
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