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Change of Body Weight and Hematologic Value with Aging in Hybrid Mice*
— Preliminary Study —

Sung Heon Lee, M.D, Kil Ho Cho, M.D., Sei One Shin, M.D. and Myung Se Kim, M.D.
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The mouse is one of the most popular experimental animal which has wide variation of
strains, diet, environment, breeding technique, and diurnal cycle. Total 731 mice (male 372,
female 359) were used for the standard data of our laboratory. Proper age for experiment
were 30+ 3 days, body weight were 25+ 2 gm (male), 23+ 1 gm. (female), minimal diurnal

variation showed from 9 AM. to 12 P.M.
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INTRODUCTION

Various experimental animals have been used in
the world, and mouse is the most popular animals
for various research work. Many strains of inbred
mice were systemized, and many literatures
demonstrated that not only growth and development
of mice, but also physical characteristics were
strongly influenced by strains, diet, handling method,
environment and diurnal cycle, even in same
strain.*-* Therefore, selection of experimental animal
is very important and may modify all results.

We need our experimental data for standardized
and the basic data for further research. Total 731
hybrid white mice were used and foliowing datas
were investigated.

1. Weight with aging, hematologic change including
Hb. WBC, Differential count were analyzed for
selection of proper age, weight and mean
hemotological findings.

2. Diurnal changes for 24 hours were studied for

selection of proper time with less extensive varia-

tion of hemotolic datas.

Based on the data 1 and 2, total 312 mice with

w
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equal sex distribution were selected and Hb,
WBC, Differential count,clotting time, platelets,
urinalysis test were performed for basic data for
our laboratory.

MATERIAL AND METHOD

1. Growth and developmental change with aging

10 mother mice with full term pregnancy by
“brother-sister” or “offspring-young parent” mating
were selected. All mice were feeded with commer-
cially available mixed diet for smail animals. Mother
mice were placed one for 1 cage with extreme care,
all mice except one delivered within 10 days. Total
48 new born mice were gained with 4-11 litters per
each mouse. Delivery date were labeled and mother
and all litters placed together until weaning days
(18-20 days). As soon as weaning and possible sex
differentiation, all mice were tagged for identification
and separated by sex. Thereafter, weight were scal-
ed every 2 days until 30 days of age, every 3 days
until 60 days, then 1 time per 1 week regularly.
Urinalysis were done simultaneously. Hb, WBC,
Diferential count were performed every Friday by
puncture of tail vein with same pipette and chambers
for human test using modified Randolph and Stan-
don method.® Used tag was “Tag Size 1 (National
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Band & Tab Comp. U.S.A),” scale was “Mouse
Scale Model Z-40” (Toconic Farms Inc. USA). Unistx
(Young Dong Pharm.) was used for urine protein. Se-
cond examination was repeated with 51 new born
mice by 10 mother mice and same method of 1st
examination were used. Of total 99 mice throughout
1st and 2nd examination, male were 43, female were
56.

2. Diurnal variation

Used animals were 80 hybrid white mice, equal
sex distributed, 25+ 2 gm (male), 23 +1 gm (female)
weighted, which based on previous experiment 1.
All animals were left undisturbed as possible as we
could for at least 24 hours before experiment. Blood
samples were taken at 3 hours intervals for 24 hours.

3. Mean value of weight, hematology and urine

Based on previous experiment 1 and 2, total 312
hybrid mice with equal sex distribution, 252 gm
{male), 23+ 1 gm (female) weighted, total 312 mice
hybrid white mice were used for Hb, WBC, differen-
tial count, platelet and urinalysis. Experimental pro-
cedure was performed from 9 AM to 5 PM which
showed least difference of diurnal changes by
previous experiment.
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Fig. 1. Body weight change in aging (days)
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Fig. 2. Hb change in aging (days)

RESULT

1. Growth and developmental changes with
aging
WEIGHT: (Table 1, Fig. 1).

Weight of commonly used mice (in my experi-
ment in Mass. General Hospital, USA), 252 gm
was compatible with 30-36 days of age in male,
30-60 days of age in female. In other words, if we
select 25+ 2 gm weighted male mice, same aged
female mice would be 22-24 gm, (23+1 gm). This

Table 1. Body Weight Change in Aging (days)

Weight (3) Weight (%)

Age Mean S.D. Mean S.D.

21 10.5 +0.76 11.6 +0.84
23 1.9 +1.42 13.3 +1.11
26 16.4 +1.82 146 +1.31
28 18.0 +1.57 17.4 +1.36
30 23.0 +1.50 21.6 +1.27
33 26.3 +1.59 23.3 +1.38
36 28.0 +1.62 23.6 +1.43
40 30.7 +2.08 24.0 +0.85

Table 2. Hb Change in Aging (days)
Hb () Hb (%)

Age Mean S.D. Mean S.D.

23 14.2 +0.58 14.4 +0.59
26 14.6 +0.78 15.0 +0.60
28 14.8 +0.56 14.8 +0.88
30 14.8 +0.52 14.9 +0.51
33 14.9 +0.51 14.9 +0.40
36 14.9 +0.26 15.0 +0.66
40 148 +0.42 15.0 +0.35

Table 3. WBC Change in Aging (days)
WBC £ (x10%)

WBC 3 (x10°)

Age Mean S.D. Mean S.D.
23 5.96 +0.53 5.68 +0.55
26 6.56 +0.44 6.31 +0.85
28 6.69 +1.13 6.41 +0.61
30 7.31 +1.08 7.00 +0.55
33 8.50 +0.47 8.06 +0.94
36 8.63 +0.82 8.11 +0.73
40 8.78 +0.57 8.64 +0.77




weight difference showed increasing with aging in
our experiment. (30.7 gm in male,.24-gm in female

Table 4. Differential Count Change in Aging (days)
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of 40 days of age).
HEMOGLOBIN (Table 2 Fig. 2)

At 23 days of age, Hb. value was 14.2 (male),
14.4 (female), the value was increased gradually with
aging. No significant difference whoed after 28 days
of age. (14.8 in male, 15 in female at 28 days of age).

Lym, Neu (3) Lym, Neu (%) WBC (Table 3, Fig. 3).
Age  Mean S.D. Mean S.D. At 23 days of age, the value was 5960 in male,
03 65.96 62 s508  £50 5680 in female, this value showed gradual increas-
’ +5.6 : +54 ing with aging. At 40 days of age, WBC mean value
+6.0 £54 was 8780 in males and 8640 in females, showing
26 6824 +g1 0825 +5 1 140-500 difference between male and female.
o DIFFERENTIAL COUNT. (Table 4, Fig. 4).
28 7022 *38 7123 *58 At 23 days of i
+49 51 ys of age, proportion of lymphocyte was
+356 129 65% in male and female, segmented neutrophil was
30 72.21 39 7122 —F 404 26% in male, 28% in female. Lymphocyte propor-
vo4 429 tion was progressively increased with aging, the
B T8I0 T gy TA19 7T, mean lymphocyte value was 73% in male, 74% in
o : female, segmented neutrophil was 20% in male,
36 7420 T 3.5 7329 122 19% in female at 40 days of age which showed least
*3.2 *2.4 difference between male and female.
40 7320 *24 7419 30 URINALYSIS.
*3.0 *3.0 Urine protein tests showed + ~ +++, variable
value which showed no significant correlation with
Table 5. Diurnal Variation age, sex, even in same mice.
WBC (%) Diff. count (%) WBC (%) Diff. count (%)
x10° Lym Neu Eos Deg X102 Lym Neu Eos  Deg
6 0.07+0.54 72+27 23+25 1.0 4.7 9.50+0.80 74x5.7 20+3.7 1.0 4.3
9 9.34+0.55 70+28 24+1.0 0.3 6.5 9.80+0.30 69+1.0 23+2.0 1.5 7.5
12 11.10+£0.64 72+2.0 22+2.0 0.6 5.0 10.80+0.69 73+37 19+4.0 0.7 7.0
15 12.67+1.31 70+£2.0 25+2.0 1.5 3.5 13.20+1.02 71+2.2 22+40 1.3 3.7
18 10.98+1.05 69+1.8 25+4.3 1.3 4.3 11.10+0.87 69+23 25+2.0 0.5 3.5
el 10.00+1.05 69+3.1 26+£4.0 1.0 5.0 10.83+1.60 69+1.4 26+2.1 1.0 4.5
24 8.75+0.54 67+26 25+4.0 1.5 6.5 8.67+0.90 68+3.1 25+46 1.3 55
3 9.28+0.87 70+1.5 24+3.8 1.7 4.0 9.53+0.40 71+£26 24+1.4 1.3 5.3
Table 6. Mean value & standard deviation
X ¥
Mean S.D. Mean S.D.
Hb 15.1 +1.72 15.5 +0.93
WBC 9160 +2620 8440 +2220
Diff Lym 71 +7.0 73 +52
Neu 22 +6.3 19 +3.8
Eos 09 1.4
Deg 6.3 +2.3 6.7 +27
Platelet 1.233%x10¢ +0.229 X 10¢ 1.214x10¢ 0.215%x10¢
Clotting time (sec) 40 +5 40 +5
Urinalysis + 4 + 4+
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2. Diurnal variation.

Throughout 4 times repeated experiments, peak
value showed at 3 PM in male and female, Nadir was
12 AM which showed some difference from H,
Brown's experiment® which showed nadir at @ PM.
Cycle variation was a little more irregular in females
than males.

3. Mean value

Mean Hb. value was 15.1 in male, 15.5 in female,
mean WBC was 9160 in male, 8440 in female, mean
lymphocyte proportion was 71% (male), 73%
(female), segmented neutrophil was 22% (male),
19% (female) Urine protein was + — +++, no
significant difference between male and female.
WBC value was slight higher than diurnal experi-
ment, which is suppose due to continued stimuli and
aifferent experimental time.

DISCUSSION
Small animal, especially mice has been used for

various research as the most popular experimental
animal. Many strains, over 200, of mice has

-4
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nomenclatured and tremendous study of the strain
characteristics, systemic breeding, husbandry, nutri-
tion and physiology have reported.!-*510-12 Also
many authors demonstrated.by their experiment that
physical characteristics were strongly influenced by
strain, sex, environment, diet, stress, handling techni-
que and anesthesia.s-8-13-17.19) Therefore there is no
doubt that basic data should be established for each
laboratory even though they used same strain since
those data can laboratory even though they use

- same strain since those data can modify any resutt

for any experimental subjects. In my experience, |
used C3Hf/sed. mice in Mass. General Hospital
which were 8-12 week old, 20-28 gm weighting, but
those standard were compatible with 30-36 days old
for our hybrid mice of male in Yeung Nam breeding
room. Female mice should have some difference in
weight if we want same aged mice and same con-
dition.

Hematologic change is strongly influenced by
strains, sex®!'® but the most variable change show-
ed in diurnal cycle experiment, the difference was
over 50% between peak and nadir which suggested
that selection of time is very important factor for in
vivo experiment. E.S Russel (10: 354P) guoted from
Budds’ report that anesthesia decreased segmented
neutrophil in male, lymphocyte in both male and
female, which suggested that anesthesia may modify
the hematologic responses. in our experiment, we

wod
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Fig. 5. Diurnal variation



used hybrid mice; not pure strain, which breeded by
“brother-sister” or "“offspring-young parent” mating
and raised in conventional colony, not germ free col-
ony. Unfortunately, we could not excluded the
possibility that there may be some difference be-
tween our datas and pure inbred strains which handl-

ed

in strict germ free colonies. It is encouraging,

however, that those our data can be heipfu! for our
further experiment as a standard preliminary data,
even though these are not perpect.

1.

2.

CONCLUSION

. Mean weight of 30+ 3 days old hybrid mice of

our laboratory was 25 +2 gmin male, 23+ 1 gm
in female, the difference in male and female was
increased by aging.

Mean Hb. value was 14.2-14.8 in male, 14.4-15.0
in female without significant difference by aging.

. WBC count showed gradual increasing by aging,

mean was 8780 in male, 8640 in female at 30+ 3
days of age. Differencial count showed that lym-
phocyte proportion was increased gradually by
aging, while segmented neutrophil showed
gradual decreasing tendency.

. Diurnal variation of WBC showed meal pm 3 PM,

nadir on 12AM, but no significant variation was
observed in differential count.

. Urinalysis were variable, + — +++, with no cor-

relation with sex, aging and time.

. In experiment of total 312 hybrid mice, mean Hb.

was 15.1 in male, 15.5 in female, WBC was 9160
in male, 8440 in female.

. Clotting time was approximately 40 sec. in both,

male and female, and mean platelet count was
1.23%x10¢ in male, 1.21 X 10%n female.
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