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I enjoyed designing and building this machine, and T believe
that T have gained invaluable experience [rom it. In the [uture
| plan to improve this machine and design and build others.
This experience will be ol great value to me, as 1 intend to go
into this field in my future lile at least as a hobbyist.

FORCED FEEDING OF IRRADIATED RATS
PorLy VANCE AKIN

Harpeth Hall School, Nashwotlle, Tennessee

INTRODUCTION

During the summer ol 1955, 1 had the opportunity to learn
something about scientific research while doing volunteer work
in the Biochemistry Laboratories at Vanderbilt Hospital. While
there, 1 became interested in a problem that arose and was
allowed to do experiments on it. Before the experimentation
began, 1 was carelully taught all technigques and checked on
them, However, once I began my project, 1 did all the work
mysell. Before beginning the tests, I skimmed through the
Nuclear Science Abstracts, Ghemical Abstracts, and Biological
Abstracts for what had previously been done on my problem. 1
then chose the titles ol relevant articles and read the reports.

I would like to express my appreciation to Dr. Granville W.
Hudson, who did all irvadiation for me, to Dr. H. C. Meng, who
supplied the fat emulsion which T used, and to Dr. John Goniglio,
whose interest and conlidence in me enabled me to stay cheerful
when the work seemed hard or discouraging.

Technical terms used in this report are as [ollows:

r = the amount of radiation that will ionize a [lixed volume
of air at standard conditions.

Leucocyte counts = white cell counts.
Hematocrits = the percentage of red cells in the blood.

LD,50,/30 days = lethal dose that will kill 509, ol the
animals in 30 days.

FORCED FEEDING OF IRRADIATED RATS

Immediately [ollowing a large dose ol total body irradiation,
rats eat little or nothing at all. The question has thus been
raised: could the animals use food advantageously enough to
decrease the mortality rate or at least to increase survival time?
Il so, we though that the answer to the problem ol weight loss
and early death might lie in forced feeding by stomach tube.
Smith, Tyree, Patt and Bink (1) reported that forced feeding of
a semi-[uid diet (composition not stated) to rats pretreated with
cysteine and x-irradiated with 800 r, reduced post-irradiation
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weight loss. However, when rats were fed this semi-fluid diet
or w preparation of protein hydrolysate-dextrose, death of all
rats within Tour days post-irradiation resulted. Smith, Acker-
mann, and Smith (2) observed that lorce-feeding of a casein diet
to rats x-irradiated with 750 r resulted in higher mortality rates
and shorter survival times than in irradiated controls. A partial-
ly pre-digested diet consisting of Amigen and dextrine proved
delinitely detrimental when given to the animals on the first
three days post-irradiation and of little influence in the follow-
ing days.

Protein or a protein derivative was the main dietary com-
ponent used in the studies cited above. It is also important to
determine the possible use of other dietary mmaterials in irradiated
animals. Since lat absorption had been proved normal [ollowing
irradiation (3), it was thought that a [at emulsion might be more
beneficial than protein derivatives. Small quantities of fat give
a higher number of calories than equal amounts ol protein or
carbohydrates.

Experiment I
Methods

Twelve male Sprague-Dawley rats, weighing approximately 200 grams,
were given 750 1 total body irradiation at 40 r per minute. The source was
a Co-60 therapy machine. Involved factors were as follows:

1. The rats weve irradiated two at a time.
)

2. They were irradiated in a woden Dbox.
3. The time of irradiation was 18.75 minutes,
L. ‘The distance from the source to the target was b3 cm.

All vats were individually caged and divided into three groups ol four.
All groups were offered approximately 25 grams of ground Purina dog
chow per day.

In addition, Group T was tube-fed an emulsion containing 309, cotton-
seed oil and 59, glucose. lorced feeding began the morning (ollowing
irradiation and was continued for six days, at which time the food intake
returned to normal. 2 ml, containing approximately six calorics, were
given each animal per day. They furnished approximately 259, of the daily
caloric requirement.

As the procedure of stomach tube feeding in itself might be detrimental,
Group IT was established. Four rats were force-fed H,O under the same
conditions as Group I.

Group ITI was also irrvadiated but not force-fed anything. A group of
normal rats (Group TV) served as non-irradiated controls. Tn view of the
possibility that the emulsion might be harmful, this group was tube-fed
2 ml. of the fat cmulsion per day.

The animals were weighed the day hefore irradiation, the day of irradia-
tion, and approximately every three days following irradiation. A record
of food intake was kept from day to day. Leucocyte counts and hematocrits
were taken pre-irradiation and at intervals post-irradiation.

Results
Only one rat (Group ITI) died from the exposure to the Co-60 irradiation.
Weight loss varied only slightly among the four groups. Apparently the
force-feeding had no influence, beneficial or otherwise.
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The hematological lindings also showed no  significant differences in
ivdiated animals, The lencocyte counts dropped severely from the pre-
irradiation levels to those taken on the Ise and 2nd days following irradia-
tion. They remained low until the 8th or Sth day and then rose Swiﬁ.ly Lo
pormal. By the 27th day, all cell county and hematocrits had veturned o
near normal values for rats of this size.

Groups 1, 11, and 1V had a lower food intake on the days ol force-feeding
than Group I On the day after frvadiation, all ivvadiated rats ate very
little, Food conswmption of the animaly which were not fovee-fed retnmed
o normal on the thivd day; that of the other groups vose gradually, and
rerrned (o normal soon alter the tube feeding was discontinued. The data
are summarized in Table T.

TABLE T — AVERAGE FOOD GONSUMPTTON, EXPERIMENT I

Days alter Group | Group 11 Group 111 Group 1V

irradiation (griums) (grams) (grams) {(grams)
1 7 6 7 20
2 3 2 6 9
3 2 L 1 11
4-6 4.5 8 16.3 8.3
7-11 15.8 15.2 16.6 144
12-31 18.8 19.6 18 19.7

The vats were observed for 80 days. At the end of this time, they seemed
com];l(fltfl)’ normal. Because all but one animal survived the irvadiation, a
higher dosage was usied in Ex[mt'ilnent II.

Ixperiment I1
Mecthods

Sixteen male Spraguce-Dawley vats, weighing approxinutely 200 grams,
were given 1000 1 total body irradiation at 39.1 r per minute. “The souvce
was i Co-60 therapy machine. Diwvolved fuclors were as belove, except that
the irradiation time was 25.5 minutes.

Two groups of eight individually-caged rats were established. Both groups
were offered approximately 25 g, per day of ground Purina dog chow. 1n
addition, Group I was force-fed 2 ml, per day ol a fat ciinlsion identical o
that of Experiment L

Fovee-feeding again began the morning following irvadiation, and was
continued for as long as six days post-ivradiation. Chow intake was measuved
daily. Body weights were recorded on the day ol ivvadiation and every three
days following ivvadiation. Lencocyte counts and henmurocrits were  taken
pre-ivvadiationally and the 2nd, Fth, and i days post-iradiationally.

Results
Of the force-fed group, 6259, died by the 12th day, whereas only 12,59,

of their controls had died by this time. Gnly one vat, i contiol, survived the
exposure. The experiment was discontinued after 38 days. Lidtle difference
in weight loss was shown by the two groups. The emulsion had no influence
on the hematological findings, Food intake dropped more severely for the

force-fed rars, and remained low for @ longer period of time, (Table 11)

TABLE II — AVERAGE FOOD CONSUMPTION, EXPERIMENT II

Days after Group I (force-fed) Group II (controls)
irvadiation (grains) (grams)
1 Y 7
= 2 6
3-4 0 1
b 3 8
6 5 14
7-11 11.4 16
12-14 11 6
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Lxpreviment 1

Methods

Twelve male Sprague-Dawley rats, weighing 200 grams, were x-iveadiated
with 800 v total body irradiation.  (The LD /50 /80 days is 680 1), Involved
lactors were as follows:

I, The irradiation was delivered at 200 kv, using [ilters
of 2 mm. CGooand 1 mm. AL
Irradiation dosage vate was 36,6 ¢ per minute,

A0 Tube o tvget distance was 53 o,

4o Four rats were ivvadiated at a time,

5 Rice was used o give uniform backscattering,

Two groups were established as in Experiment 11 Six rats were forvce-fe
2 ml per day of emulsion; six served as controls, All animals were allowed
ground Purina dog chow ad (ibitum. Force-feeding was begun the day
lollowing dvradiation aud continued until death,

Body weights were recorded every two days.  Leucocyie counts and

hematoerits were taken on the 2nd and Gih days post-irradiation,  Food
intake was measurved each day.

Results

The death rate finding is signilicant, 66 2780 of the Torce-fed vats died
before any of the controls.  (Table 111).

TABLE I, TABLE OF DEATHS, EXPERIMENT I11

Days of Death, Group 1 (force-led) Group I (Controls)
Post-Trradiation Nurmher of Rats Number of Rits

1 3 0

5 1 0

G 1 2

7 0 1

8 0 1

£l | 1

Weight loss was more severe in the tube-fed animals than in the control
group. After four days, the former had lost an average of 6% gm. whereas
the Tatter had lost only 45 gm.

Hematological findings showed no significant differences;

Food intake dropped move quickly and remained low longer foy the
lorce-fed animals than for their controls. The consumption dropped 1o
zevo for three days post-ivradiationally for the former. It dropped to near
zero also in the controls but van to 4 gim. by the thivd day.

DISCUSSION

It was originally believed that weight loss post-irradiationally
is due to tssue destruction. However, Edelmann (1) suggested
that this loss is caused entirely by decreased food intake, In my
experiments, there was no decrease in weight loss in animals
receiving fat emulsion by stomach tube when compared to non-
force-fed animals.

These experiments confirm Willie W. Smith's lindings (2)
that force-feeding is detrimental to irradiated rats. The survival
time for the tube-fed animals proved much shorter than thase
of the controls. Food intake was restricted more sharply and
lor longer periods of time in the force-fed animals.
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Diarrhea tlevelt)pml more quickly and was more severe lor
the tube-fed rats. Autopsy linds in Experiments IT and IIT in-
cluded distended stomachs and intestines. Distension was greater
in the force-fed rats. Hemorrhage was noted often in the intestine
and in the stomach of both experimental and control animals.

D. E. Smith found (4) that food is retained in the stomach
for 4 or 5 days postirradiation. In my experiments, little
emulsion was found in the stomach upon death. The distension
was due either to gas, blood, or chow.

SUMMARY

Force-feeding of a fat emulsion to rats irradiated with 750 r
or 1000 r (Co-60) and with 800 r (x-ray machine) was studied.
Such feeding did not reduce anemia, decrease in leucocyte counts,
or body weight losses.

With 1000 r Cobale irradiation and with 800 r x-irradiation,
the tube fed animals showed less food consumption, maore acute
diarrhea, greater stomach distensions, and shorter survival times
than their controls. It seems conclusive that force-feeding ol a
fat emulsion immediately following irradiation is detrimental.
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A STUDY OF CHEROKEE MEDICINE
RaymonDp A. FINNEY
Bearden High School, Knoxville

In this modern world of ours, we seldom stop our routine
lives to think about our predecessors—the Indians. I decided to
make my project on the Cherokees and their medicine. They
depended upon good health as much as we do today. Although
the Cherokees didn't contribute anything to our modern medi-
cine, theirs was one of the most interesting in all history and
showed primitive man’s struggle lor existence.

The Indian equivalent of our doctor was the medicine man.
He had charge of the following practices which T will discuss
later:

Diagnosing the Illness

The Cherokees recognized 230 diseases. The medicine man’s
first step in diagnosis was to uncover the seat of the pain. Then
he matched the pain with any dreams, omens, or broken taboos




