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U. S. ARMY MECTCAL RESEARCH ARD NUTRITION LABORATORY
Fitzgimone General Hospital
Denver, Colorado 80240

1 August 1963
SUMMARY OF SIGNIFICANT FINDINGS BY SGO CONTRACTORS
Por Reporting Period: September 1962 - March 1963

Thiz report covers the reports of the following contractors:
Armed Forces Insti*ute of Pathology, Blood (Vanderbilt), Bome éaregm
State), Calandra {Industrial Bio-Test laboratories), Clarkson (Wake
Forest), Deichmann (Miami}, Deisy (St. Louis), Johnson (Univ. of
Tllinois). Inosii (Cornell}, Meneely (Vanderbilt), Momsen (Univ. of
Illinois), Reber (Univ. of Illinois), Tinsley (Oregom State), and
Watson (VPI).

A. Progress Reports. Wholesomeness Tests-

* LT, COL. ROSS {AFIP): Essentially all expected material has been
received (2,99C rats, 297*dogs and 39 monkeys) and reviewed. Statis-
tical tabulation is In progress. Tentstive conclusions: Btatistical
analyses have shown that histopathologic, lesions are not comsistently
associated with irradiatizn levels of feod ingested. Sex differences
have been more prevalent than differences between feeding groups.

iditis in dogs. A special study wes made of this lesion
by AFIP in 251 dogs from 9 contractors. This lesion was found in
15% of the animals. Wita the sxception of a sex difference at the
5.58 Mrad level, males having a greater incidence, no significent
differences could be found which could be attributed to an irradiated
food or level of irradiatior.

CLARKSON: Dogs ~ beef (reproduction study). Electron irradiated
(5.58 Mrads) or notirradiated beef was incorporsted into commercial
dogmealas%S%drysclz&sandfedtoeachofmmdlit‘bu
mates (3<males and 15 females per group). Weekly supplements of non-
irradiated vitamins A, D and E vere administered. There were no
significant differences tetween the two groups in hematologic data,
geststion periods. pur hody veights at birth or weaning, nmber of
estrus perlods. conceptions. conceptual failures, mmber of pups
whelped or weaned. There was & highly significant difference between
the twc groups in the age in days tc first estrus. Test group 322.8 &
k.4 days and control group L5L.8 % 94.0 days. No reason for this
difference cpuld be given,




L0OBLI: Dogs - beef (reproduction study). Bee Clarkson for
diet and number of animals per group. Proven male beagles were used
in mating. No important differences have been noted in reproductive
performance or growth between the irradiated and nomnirradiated beef

groups. No important differences have appeared in days of age to
first estrus (see Clarkson).

MONSEX: Mice (heegs lesion). Recent feeding tests with irre~
diated or nonirradiated evaporated milk, coeked or uncocked, with
or without vitemins have shown that the incidence of heart lesiems
was leest with nonirradiated, uncooked, with vitamins (23%) and highest
with nonirrediated, cooked, without vitamins (91%). The incidence of
heart lesioms with irradiated, cooked or uncooked, with vitemins s
80 and T5%, respectively. While the causative agent in the Cb strain
is not evident, it appears that cooking has the same effect as irra-
diation on evaporated milk. Vitamin supplementation is beneficial in
almost every instance.

REBER: In reviewing past data of animals fed irradiated beef,
it was noted that the groups fed irradiated beef were consistently
(but not statistically significant) inferior in growth rate to the
nonirradiated beef groups. It was also noted that there seemed to be
8 consistently greater difference betweern. the two levels of irra~
ddation (2.79 and 5.58 Mrads) than between the high level of irra-
diation or control. These date are belng verified; however, it does
not seem that there is suffliclent alteration of the meat protein to
account for the observed growth Aifferences.

Methlonine showed its protective effect on prothrombin levels in
rats fed irradiated beef even when high levels of vitemin A were fed.

TINSLEY: BRats - carrots. It was previously reported that rats
fed irradiated carrots, stored at room temperature for at least 6
months, had significantly decreased growth rates and decreased liver
vitamin A stores when compared to rats fed nonirradisted carrots
vhich were stored frozen. The decreased growth and liver vitamin A
stores were not found in rate fed irradiated carrots which were stored
at 0° F. Apparently, storage temperature is more a factor than is
irradiation.

No conclusive evidence has been found to relate increased liver
cytochrome oxidase and oleate/ arachidonate ratio of liver mitochon~
drial fatty acids in rats fed irradiated pork.

WATSON: Dogs - shrimp. Pure-bred besgles were found to have an
increased incidence of thyroiditis when fed irradiated shrimp which
had been stored for 3-5 years. Post-mortem exsmination of pound dogs
(40 animals to date) showed that 30% had mild microscopic lesioms of
the ’;hymm. Both of these studies are being contimmed. See Reoss,
AFIP).



Rats - shrimp. PFeeding studies with rxts have met profnced
productive data and have been discomtimmed.

B. Final Reperts. Wholesomemess Testks.
BIOOD: Section 2, Finsl, Histepatholegy.

This final repert centains the histopathelegic date of the lemg-
term feeding studies previeusly reperted by Klged et al. as Fimal,
Sectien 1, Procedures and Iaberatory Results, My 1961. BMets cen~
tained 35% (dry selids) irrediated feed (0, 2.79 er 5.58 Mrads) added
to coomercial animal me2l. Oranges were irmadiztel te 150 er 300

Dog and Bat diets were supplemented with vitemims A, D and E.

1. Degs -~ Chicken, beef or jam. Breeding perfurmance was peer
regardless of trestment or diet.

2. Rats - Beef. The hemmrrhagic syndreme wis not ebgerved.

3. Mankey - Peaches, whele or peeled eramges. Mameys em peach
diet develgped scurvy-like symptems cerrectable by sgscerbic acid.
Whole orange diet did not produce incressed imtrmoeular pressure.

Baged on hemntolegic values, grewth, reproduetion, lactatiom,
foed comsumption, feed efficiency, urine amalysis and histeopathelegic
exsmination, it was concluded that there was no indicatiem that ineclun-
sion of Irradiated feeds in the dlets of degs, rats er memkeys was
harmful.

BONE: Final.

This 1s s final report on the histepathelegic stuiies ef the
previously sulmilitted fimal report by I. J. Tingley et al., The Grewth,
Breeding, Lengevity and Histopathelegy ef Rats Fed Irrwmdisted or
Centrol Foods, Oregen State University, September 1961 (BA~%9-007-MD-580).
Pork, jam, carrots and peaches, emch irradisted to 2.79 sad 5.58 Mreds,
and flour irradiated to 37 and 74 Kreds were each fed to rats as 35%
dry solids in a semipurified diet. It was cemcluded that the irrad-
diastion preserved foeds used in this study did net prodnce am increased

pathology, carcinegemic potential or mniquely deleterisus blalegic
effect in rats.

CALARDRA: Final.

This is a final report of a mouse carcimegenicity staly. Six
foods (ced fish, beef stew, shicken stew, green beans and peaches
each irradisted to 5.58 Mrads and flour irradiated to Th.h Xrads)
were incorporated into a 100% irradiated diet comtaining 16.67% dry



weight of emch feed. Mach eof twe strains ef mice (calAandcgl‘)
were fod the cmmpesite diet (irradiatel or nonirradiated) fer
years. Blets were supplemented with nenirradiated vitamins, minerals

fenmles were wnsuccessful. Urowth, mertality and tumer Ineidence
was studied. Ne significaxt differences in either strain ceuld be
found in the parmmeters studied which could be sttributed te diet or
1rradiatisn.

BEICEWANN:  Fimal.

This is & fimal report of a mouse carcinegenicity study. A 100%
inﬂdatddietmmﬂemsrwds(mﬁsh,bee:t,cm,smt
potatoes and fruit cempete) each of which was irradiated to 5.58
Mrads. Fexr strains of mice (C3H, Cs7 black, DBA and Swiss) were
fed the ifrradiated or mmirradiated cenpesite diet for periods of wp
to 26 menths te a tetal of 2834 miee. Diets were supplemented with
nnirradiated vitaming. It was concluded that there were no mean-
ingful differences in bedy weights, feod consumed, mean survival er
tmer imeidence between the irradisted or nenirradiated diet groups.
Irradiation of the feods used dees net remder them carcinogenie for
mice.

MENEELY: TFinoal.

Cxxmed perk, beef, ham, chicken and bacen were irradiated with
Ce~60 exr electren bemms of 8, 11, 12, 13, 14 er 16 Mev to 5 Mrads.
Thermtlly proeessed nomirradiated feeds from idemntical food lets
were usel as backgreund comtrols. No positive evidence of induced
radiemctivity was detected in foeds irradiated with Ce-60 or with
electrens belew 12 Mev. Above 12 Mev, the isotopes Sc-47, Xe~133m,
M-Sk, 8c-h6, Me~2h and Sc-U8 were detected and idemntified by energy
and balf-life measwrements.

Electron irredikted foeds shewed large sample-to-ssmple variance.
Farther woxk is suggested, particularly for foed irradiated with
electron bemns in terms of sample~to-sample variance snd to define
more precisely the detection limits.

C. FProgress Reperts. Miscellaneous Studies.

POISY: Results of past experiments with extracted and nen~
extracted irradiated and fresh beef, as well as with other nom-
irradiated preteins, suggest that the hemorrhagic syndreme may be
caused by destructien of mimite amounts of substances pessessing
vitamin K activity. It is estimated that about 0.2 pg of vitemin Ky
equivalent pexr gram of beef fat is destroyed by irradiation. Fresh
beefﬁtemtadns]zssthanlpgefvitminxlequimlmtperm
The vitamin X7 equivalent per gram of fat as calculated from the data
of Mameesh et el. is 2-3 pg.
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JOHNSON: Resulls of past experiments have shown that the
biological and energy value of irradisted foods are camparsble to
heat processed foods. Beef is & poor source of vitamin K and irra-
diation destroys most of the vitamin X present without evidence of
production of vitemin K antagonists. The primate sppears to be far
less susceptible to vitemin K defieciency than the rat, pig or chick.
It 1s concluded that, if ome considers the variety of feods in &
normel huvman diet, irradisted beef 1s perfectly safe for human con-
sumption.

Vitamin K does not functiom in generwl protein synthesis nor
is oxidative phosphorylation in liver mitochondria affected in vitemin
K deficiency. Rat liver microsemal prothrambin levels are decreased
greatly in vitamin X deflciency.
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NICHOLAS RAICA, JR.,
Chief, Irradiated Foods Branch
Chemistry Division

HOWERDE E. SAUBERLICH
Chief, Chemistry Division



