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Radiation Effect on Body Weight in Mice

M.K. Shebaita, G.A.R. Kamar, H. Gaber and M.O.
Fahmy

Faculty of Agriculture, cairo and  Zagazig universities,
Atomic Energy Establishment, Egypt.

THIS STUDY was conducted to examine the hypothesis that
deposition of fat and for protein in  animal’s body before
ircadiation of using radicproiector materjal such as soyabean
oil may reduce the hazard effects of radiation on body weight. The-
cefore, 286 mice (144 males and 142 females) after chemical ma-
turity were used in the study. The animals were divided to 4 major
groups. The first group was fed on chew diet,the secord gicup
was fed on radioprotector diet (basel diet}, the third group was
fed on high energy diet and the forth group wes fed on high protein
diet, for 7 weeks before the exposgre to  gemma.rays. At the
exposure day each nutritional group was divided to 3 exposute
treatments (non - irradiated 800 and 1200 rads). The previous
hypothesis was studied for 42 days after irradiation. The data
showed that :
1. There wasa reduction in body weight in beth sexes followirg

the exposure. The rate of weight loss increased with ircitesirg the
dose level and with increasing the post - irradiaticn  days.

2. The sixth and the 14:h day after the irreidaticn to §00 recds
witnessed the greatest rate of weight loss. Durirg these twe weeks
the chow diet group appacred to be more resistant while the
high protein diet group appeared to be less resistant to the
hazard effect of radiation on body weight.

3. Following the second week of irradiatian the rate of weight
lose in the animals which were exposed to 800 rads began to improve
except the chow diet group which died at the and of this peried. At
the 42 days after the exposure the body weight gverzges other
other groups did not reach the values of the pre-exposure level.

4. The animals which were exposed to 1200 rads did not show

any resistance to the hazard effect of radiation on body weight since
the body weight decreased sharply until death.

The effect of ionizing radiation on body weight has been manipulated in seve-
ral investigations.

(1954) found that exposing the rats to single total body
and single partial body X-rays resutled in weight loss which fell into distinet
patterns in relation to x-ray dosage. On the other hand, Willie er al. (1952)
found that the pattern of weight change following Igdlapon differs markedly
between species. The rate of weight loss was very high in rats and moderate
in mice, while guinea pigs continued to galn weight. On the.contrary, Tyler
and Stearner {1966) exposed chicks at age of 3 to 4 days to different doses of
gamma-rays from 60. They found that between 170 and 800 days of age

Douglas and Tyree
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there was a slow but constant increase in body weight in the group which re-
ceived about 400 rads. Brisbin (1972) found that at 32 day old broiler chicks
which were exposed to 0-900 rads of gamma rays at the age of 2 days, body
weight decreased 22 grams on the average for cach additional two rads.

The scnsitivity to ionizing radiation seems to depend on the sex in chicks
(Shebaite., 1975 and Ezzat 1977), in mice (Carter ef al., 1956 and Grosfill ez
al. 1959) and in beagles (Garner ef al. 1974). It was observed that the female
appeared to be more sensitive to fonizing radiation than the male.

The objective of this study was to follow the changes in live weight of the
mice divided into different sexwised and exposed nutritional groups to gamma
rays to be compared with the group not exposed to irradiation.

Material and Methods

The experiment was performed on Charles River mice bredi n the Experi-
mental Animals Laboratory, Body Composition Unit, Radio-biology Depart-
ment, Atomic Energy Establishment af Inchas. The mice were raised in alu-
minum cages 45 X 24 X 22 cm. bedded with wood shavings. The new born
mice were left with their parents until 3 weeks of age, Men sexed and the males
were separated from the females. The animals were supplied with tap water
(Containing 0-1 terramycin) and regular chow diet. All animals were rearcd
under similar conditions.

Two hundred and eighty-six mice (144 males and 142 females;
following the sexual maturity age (11 wecks) were used in this study. The
animals were divided to four nutritional groups, where the average bedy weight
between groups within sex was approximately the same as shown in Tabls L.
The nutritional groups were as follows :

|. Chow diet : The commercial prepared pelleted ration coasisting of
not less than 1397 Crude protein, 9-5% fat, 3%, Crude fiber and ©-5 ash.

2. Basel diet : consisted of the regular chow diet with and additive of
3% soyabean oil as radioprotector.

3. High energy diet : Consisted of the regular chow diet with an addi-
tive of 409, rice storch.

4. High protein dict : Consisted of the regular chow diet with an addi-
tive of 30% skim milk.

For the said reascns each animal group was fed ad libitum for 7 weeks on
its special diet before the exposure fo gamma-rays. At the end of the nutri-
tional treatments, the averages of body weight for the different groups increa-
ses (Table 1). On the day of exposure, each nutritional group within sex was
divided to three exposure groups with approximately the same body weight,
Whole body irradiation was applied for each animal under study. The source
of irradiation was 60 gamma cell 280 localed in the Nuclear Physics
Department A.R.E. Atomic energy Establishment. The dosimetry of the
source at the exposure day was 1.02 X 10° Rad/hair.

Egypt, ]. Anim. Prod. 24, No. 1-2 (1984)



RADIATION EFFECT ON BODY WEIGHT IN MICE. 217

TABLE 1, FEffact of feeding additives on Gody weight in the three dietary regime groups
compared with chow dist group,

! Chow dict 88 Basel diet High energy diet | High pretein diet

'[ten‘ _— — — e ! — s RSP
Male Fanale| Male Female | Nisle | Female | Male |(Female

Before feed-
ing

27.81:k) 23.2301 27 4240 23,240k | 27.74k| 23 16| 27.08-(23.234-

Ireafmen‘t‘ 2097 2.31 2.49 2:81 277 f 3.20 3.5%6 5.0

‘r_ao_; @n ‘(3:«') @) 69 jee | @ | 6o

Alter (7 28,67k 23.2-4—,4_-‘ 9,544 25 584 30.84| 26 78| 31,34 26.93

weeks) . . .

2:52 2.4 I 301 2.61 raz | 3.4 370 4.0

‘ (36) | (27) ‘ (35, | o) (39) |'(3s} ‘ (40) [ (39)

- [ o S
a = Mean (g) LS.D.

The number between brackets is the No. of animals.

Following the exposure, the same regime diet for each group was used.
Individual body weight of the surviving animals was recorded daily for the first
2 weeks, every couple of days for the third week, every three days for the fourth
week and the fifth and the sixth weeks after the exposure which was the end of
the experiment,

Statistical analysis were punched on IBM Cards for each animal under
study as the input data, where the 201 N.C.K. computer at the American Uni-
versity Computer Center in Cairo was used-All of the statistical analysis were
made accoridng to Snedecor and Cochran (1968).

Results and Discnssion
a. Male mice

The changes in body weight averages of the irradiated male mice follow-
ing the exposure to 800 and 1200 rads in the nutritional are presented in Table
3. The data revealed a lag in weight gain or retardation in growth at the first
few days after irradiation.

The chow dictary groups exposed to 800 R (Table 3) started to loose weight
from the first day after the exposure until the sixth day. The rate of weight
loss during this period was 17% in the high protein diet. 16.7% in the high
energy diet, 14.99/ in the basel diet and 7-5%.in the chow diet. During the 7tk
and the 8¢ day the four groups gained weight, howeaver, from the 9% day the
weight decreased again. The rate of waight loss was very high in the 14¢% day.
It agreed with Brisbin (1972), Shebeuta ef al. (1975) and Bzzat (1977).
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TABLE 2. Body weight averages af the exposure day

|
Group [ Treatment | Binle Female
| a
Chow diet . . . -| Non-itrad. 28.5 27.7
800 R. 28.7 28.4
1200 R. 28.8 28.8
Basel diet . . . .| Non-irrad. 29.5 Z5.8
800 R. 29.6 25.4
1200 R. 20.5 25.8
High energy . . .| Non-irrad. | 309 26.7
gt & o v o
500 R. 30.7 2.9
i‘ 1200 R. | 30.9 26.8
High protein . . .} Non-irrad, ! 31.2 7.2
7 S |
800 R. ’ 316 26.5
l 1209 R,

ar.z | 27.2

Many Literatyre reported that exposing the animals to lethal doses of ir-
radiation lead to severe snorexia and the animals refused feed for several days
before death (Smith ez 4, 1652, Dovgleas and Tyrce, 1954).

Douglas and Tyree (1954) pointed out that doscs of less than 1000 R eli-
cited a pattern of weight loss similar to that seen in the starving animals a Iugh
rate of weight less on the first two postirradiation days followed by a progres-
sively decreasing loss on the succeeding days. After 1000 and more roentgens,
however, there was a high rate of weight loss on the first day, a marked decrea-
se on the second day, a return tothe initial high ratcon the third day, and
maintenance of this rate until death. The previous findings of Douglas and
Tyree (1954) is in agreement with the results of this study.

Female mice

The body weight averages of the surviving female mice following the expo-
sure to 800 and 1200:rads in the nutritional treatments are presented in Table
4). The four dietary groups which were exposed to 800 R of gamma-rays
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TABLE 3. Body weight and percentage changes

RADIATION EFFECT ON BODY WEIGHT IN MICE

exposure to 800 and 1200 rads jn the nutritional trealments,

a. Exposure to §00 rads

219

of the survivicg male mice following ke

Days after:

eXpogure

CuNoumA Ll e

SORUSLE W —e

11

——
LR S

No
of
Sury-
ivors

10

10
10

(SR SRR S NN

Chow diet ’ Basel diet ’ High energy diet High protein diet
|
No No No
of of of
Live weight|Sur-|  Live woight!Suc- Live weight{Sur-| Live weight
'gvivor vivor vivor
gms o [No % | No % |INo ] o
—— — — I_ s —_——_
28.9 1100 |15 1296 100 |15 | 30.7 100 15 | 31.6 {100
27.9 196.5 | 15 [ 27.9 | 042 | 15 28.9 1 94.1 | 15 (206 | 03.8
27.7195.7 [15 1 27.3 [ 92.1 | 15 | 58 9 94.0 115|292 | 94.2
27.7195.6 15 1269 | 90.7 | 15 | 28.2 91.9 [ 15 | 28.7 | 90.7
27.7 (956 (15 | 26.2 [ 885 | 15 | 373 88.8 | 15278 | 88.1
26.9 193.1 \ 15 (255|859 |15 { 26.6 86.6 | 15 | 27.8 | 88.1
268 1 92.5 (15 (252851152556 83.3 15 ] 26.2 (828
26.5 (91.7 115 1 25.8 1 7.2 | 15 ) 26.0 | g1.3 15| 27.7 | 85.7
27.0 193.2 115 | 26.0 | 7.8 | 15 | 5.0 83.7 [15 [ 27.7 | g7.6
27.0193.4 | 15| 25.1 4.9 112 | 25.7 | 82.0 15 | 26.8 | g4.9
27.9 | 96.6 | 15 | 25.1 4.7 (12 | 25.2 [ 81.2 15 | 26.1 | 82.6
27.1 1938 [ 151247 | 835 | 11 | 24.9 80.7 |15 | 25.5 | 80.8
27.9 [ 96.4 | 15 I 25.1 184.6 |11 |24.8 |51.5 |15 25.0 [ 79.2
27.2 193.9 |15 124.4 (823 | 10| 550 80.9 | 14 [ 24.6 | 77.9
27.4194.9 |15 (23.9 (80,6 (10 | 248 84.2 |12 | 245 | 776
15124.4 182,510 (259 | 86,4 | 11 27.2 [ 88.9
15 125.7 1 86.7 | 10 | 26.8 86.8 [ 11 [ 27.3 | 86.4
| 151249 183.9 )10 | 26.7 | 88.4 | 10 28.0 | 88 6
1151252 125010267 (88.2 | 10 27.7 | 88 .1
15 | 26.2 | 88.3 | 10 27.1 188.1 (10292025
| 15 1262 (88.3 |10 27.1 | gg.1 10 [ 28.5 | 90.0
15 126.4 189.0 10 |27.1 | 906 | 10 2921925
151254 1 8.5 (10278 {91.2 | 10 28.9 | 91.3
J 15 127.1 (91.4 )10/ 28 0 10 ] 29.3 | 92.6
15124.9 183.9 110|269 |82.7] 10 28.5 | 90.3
| 15 127.5 1928 |10 (27.8 [ 90.7 | 10 29.2 | 92,4
1 1]
b. Exposure to 1200 rsds
28.2 |100 15 | 29.5 [100 15 | 30.9 {100 15 | 31.2 | 100
27.3 196.7 |13 (29.5 [ 99.5 | 15 [ 258 93.7 15 | 28.8 | 92.1
27.0 [ 95.5 {13 | 28.8 | 97.6 | 15 | 202 94.4 115 | 292 (93 4
268 194.9 113 (27.5 1 93.2 (15 | 272 | g5.2 ' 15 [ 27.4 ) 87.7
26.3 193.2 113 [25.9 | 87.5 | 15 | 25 7 83.3 115 (256 | 82.0
25.9 (918 |12 (24.3 (82.3 |15 ] 24.3 78.5 | 15 | 24.6 | 78.6
25.6 190.8 | 11 [23.1 | 781 (12 | 234 75.8 (14 | 30,0 | 73,7
2541900 8123.2|78.5/10/23.5 76.7 113 | 22.9 | 7132
25.1 188.71 81221 (768 | 7|22 71.9 f 9 |224 (717
24.9 1882 | 5(21.5 | 72.9( 1 {307 67A0| 7211 ) 67.4
24.2 185.7| 3206|698 | 0 21208 |66.4
24.3 /8.1 | 1215728 | o
24.5 {86.8 | 0
24.0 | 85.0
23.7 | 83.8
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TABLE 4, Body weight and perceniage changes of the surviving female mice following

the expostre to 800 ard 1200 rads in the mutritional treatments.

Chow diet Base] dist  High energy diet High protein diet
Days
aftor Sorv| Live weight |Sury| Live weight |Sury| Live weight |Surv| Live weight
eKposure ivors iyors ivors ivors
Ne.| G % | No.i G i % | No.| G % | No.| G o
n. EXposure to 800 rads.
0 10 | 28.2 (100 15 | 25.4 {100 15 | 26.9 100 15 | 26.5 100
1 10| 273|968 |15 | 24.4 | 95.8 |14 | 25.6 [ 95.3 |15 |24.2 | 91.3
2 10| 266 | 948 |15 233|016 14| 256|952 115|242 | 91.1
3 10 | 26.5 | 94.1 115 | 235 | 92.5 | 14 1 254 | 946 |15 | 23.4 | 8§.1
4 10264 93,715 | 229|901 |14 |250(93.1 )15 |23.3)|8&7.7
5 100|261 |26 |15 | 21.6|87.6 |14 |23.4|87.1 15 |22.6|85.1
6 10| 257 191.3 |14 | 230|905 |14 | 249 |89.2 |15 |23.0]|86.7
7 10| 24.6 | §7.4 | 14 | 22.4 | 88.2 | 14 1 24.1 | 89.7 | 15 | 22.5 | 84.7
8 g | 23,6838 |14 | 21.6|85.3 |13 | 238 |88.7]15|22.0)82.8
9 9| 234|831 |14 | 216 |85.1|13)23.8/|86.8|15]|21.3]|80.2
10 $|23.5|83.4 |13 |21.1|82.9 |12 {23.3|88.1[15|21.1| 793
11 8§ 23.2 82313 | 21.4|84.0 |11 | 24.2|90.1 (15 ]|20.7]|78.!1
12 8| 231 819|212 |20.7|81.4 |11 )24.3|88.1]13]|209]78.1
13 % | 23.3 | 828 |12 | 205|806 | 10| 23.7 | 90.9 3| 205 78.9
14 50 23.7(84.0)12 209 |82.2|10|24.4 1922 |121216 |77.4
15 0 12 | 21.5 | 84.7 | 10| 24.8 | 91.0 | 12 | 21.4 | 81.3
17 12 | 218 | 85.7 10| 24.4 | 91.1 |12 | 22.0| 80.2
18 11 | 21.4 | 84.0 9| 24.5 | %9.1 (12| 22.0| 83.0
21 11 | 22.7 | 89.4 | 9 | 24,5 | 94.8 |11 |22.8 | 859
22 11{23.2(91.2| 9255 |97.2 11 |22.2/83.6
25 101 23.1 1909 | 9|26.1|9%.1|11|22685.1
28 10248 |97.4| 9 (2581989 |11|22.3]83.9
30 10 {25.2:| 91.4 9| 266 |93.9 11| 23.4|88.2
35 10| 24,6 | 9.8 9252 |93.8
I
b. Exposure to 1200 rads.
0 10 | 27.7 |100 15 | 25,6 (100 15 | 26.8 [16G 15 | 27.2 |100
1 10276 |99.7 |15 123.9 |93.5 |15 |25.4|94.6 |15 | 24.4 89.7
2 10272 o081 (15| 23.3 [ 91.4 |15 253 |94.4 |15 | 24.2|89.0
3 100|269 972115 | 23.3|91.1 |15 245 |981.1 |15 |22.7|83.4
4 10266 |96.0! 15 |22.1 | 86.4 |14 | 23.1 |§6.1 |14 |22.2 |81.7
5 10| 256 (925 |14 | 209 |51.8 |14 |21.5|80.0]11 | 21.4] 739
6 101245 | 885 (14 |19.8 | 77.7 |12 |199 | 74.0] 10| 20.6 | 75.7
7 10246889 |14 (200|782 9201 |75.0| 91194/} 71.6
8 6| 24.4  83.1 |14 | 195 | 76.5 §19.4 | 72.3 41 20.0(73.8
9 6| 240|865 |14 |18.4 | 72.2 7118.3 | 63.3 | 4|18.7 | 68.8
10 6| 23.7185.4 11 |18.5 | 72.6 5117.9 | 66.9 2|16.2 | 589.7
11 6|23.0[83.1] 9[18.0 705 | 0|
12 61224 |80.8| 4|18.2 | 71.2 !
13 6|21.7 | 78.2 1(17.2 | 62.2
14 4121.0) 75.6 1117.3 (67.7
15 0 0
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(Table 4) began also to loose weight from the second day after exposure and
reached high rate in the sixth day. They reached 22:4%,19.4%, 19% and
5-1% in the high protein, basel diet, high energy and chow diet, respectively,
Following the second week of radiation there was an improvement as shown
in Table 2 except the chow diet group were all animals died. However, the
observed gain in body weight of the basel diet, high energy, and high protein
diet did not reach the value of the pre-exposure (Table 2) even after the 6 weeks
of irradiation.

Table 3 shows the changes in body weight for the four dietary groups expo-
sed to 1200 rads. Body weight decreased sharply after the exposure and the
percent weight loss reached its maximum extent after two days. The percent
weight loss reached 33-6% in the high protein group, 309 in basel diet and
14 3% in chow diet. All the surving animals in the high energy group died
at the 8¢k day after exposure with percent body weight loss of 28.19,

The previous results of weight changes in the four dictary groups, have
established certain response patfern of dose rate-dependent. The correlation
between the changes in bedy weight of mice and raciation doses has been
reported in mice by Chapman e al. (1950) and Chapman ef af. (1955) in rat by
Dewglag and Tvyree (1954), Smith er al. (1952) and in irtadiated chicks by
Briskin and Thomas (1971). The observed reduction in body weight after
irradiation to gamma-rays is in rate of weight loss was 17 4% in high protein
diet, 15-2Y% in the basel diet, 12 9% in the high energy dict and 8 7% in the
chow diet. However, the four dictary groups gained weight during the 7tk
and the 8# day. From the 9# day, the four dietary groups lost weight again,
but the high energy group gained weight from the 1024 day until the 14 day after
the exposure. On the average, the dictary groups centinued to loose weight
until the end of the experiment. The rate of weight loss was 22%, 19.4%
and 167, in the high protein, basel diet and in the chow diet respectively,
compating with 99/ in the high energy group. This pattern of weight loss is
similar to the pattern of weight loss in the male dietary graups. It is interes-
ting to note that there was a sex difference between male and female chow dist
group (Tables 3 and 4). The percent weight loss after 6 days of irradiation was
7:5%; in male chow diet group and 8.7% in the females, while after 14 days of
exposure it was 5.1 in males and 16% in females. This sex difference is in
agreement with Chapman (1955), Carter ez al. (1956) and Crosfill ef g, (1959)
in mice, with Garner ef al, (1974) in beagles and with Shebaita et al. (1879) in
Chickens. The above mentioned reports attributed this sex differepce to the
difference in sensitivity between the two sexes to ionizing radiation.

In the four dietary groups that were exposed to 1200 rads (Table 4} a seve-
re weight loss was observed with no recovery, The data in Table 3 and 4
showed that the rate of weight loss in both males and females increased with
increasing the close level. The rate of weight loss was very high in high pro-
tein diet, high energy diet and basel diet, respectively in both sexes than that |
in the chow group.
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