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Methodology of Lymphocytes Culture for Animal Chromosome Preparation
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ABSTRACT

In general, the blood cell culture is a common method for animal chromosome preparation. However, every animal
and its cells have unique physiological characteristics and functions. Hence, it is very difficult to find the suitable
method of chromosome preparation using animal lymphocyte culture. This study was carried out to find the suitable
method of chromosome preparation using lymphocytes cultures in mammalians and aves including cattle, rat, mouse
and chicken. To seek the optimal method of lymphocyte culture in each animal, 2* factorial experiment was designed.
The design evaluated three main effects in culture duration, kinds of mitogen supplements and colcemid exposure
time with two levels within each effect. The mitotic index and the score of chromosome morphology were analyzed.
In results, the suitable methods of lymphocyte culture for chromosome preparation were 72 hours culture, pokeweed
mitogen(PWM) supplement and 90 minutes of colcemid exposure in cattle, 72 hours culture, PWM supplement and
50 minutes of colcemid exposure in chicken, 96 hours culture, concanavalin A supplement and 90 minutes of colcemid
exposure in rat, and 72 hours culture, PWM supplement and 50 minutes of colcemid exposure in mouse, respectively.
In conclusion, kinds of mitogen, culture duration and colcemid exposure time significantly affected the mitotic index
and chromosome morphology in animal lymphocyte culture. The interaction effects between/among treatment factors
were also statistically significant.
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Fig. 1. Metaphase spreads of cattle lymphocytes; Chromosome
morphology was scored by three grades according to the patterns
of chromosome shape. (A) Very poor shape(scoring 1), (B) Fair
shape(scoring 3), (C) Excellent shape(scoring 5).
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Fig. 2. Metaphase spreads of chicken lymphocytes; Chromosome
morphology was scored by three grades according to the patterns
of chromosome shape. (A) Very poor shape(scoring 1), (B) Fair
shape(scoring 3), (C) Excellent shape(scoring 5).
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Fig. 3. Metaphase spreads of rat lymphocytes; Chromosome
morphology was scored by three grades according to the patterns
of chromosome shape. (A) Very poor shape(scoring 1), (B) Fair
shape(scoring 3), (C) Excellent shape(scoring 5).
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Fig. 4. Metaphase spreads of mouse lymphocytes; Chromosome
morphology was scored by three grades according to the patterns
of chromosome shape. (A) Very poor shape(scoring 1), (B) Fair
shape(scoring 3), (C) Excellent shape(scoring 5).
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Table 1. Analysis of variances for the factors affecting to the
mitotic index of lymphocytes

P values
Sources

Cattle Chicken Rat  Mouse
Culture <0001 <0001 <0001 <.0001
Mitogen <0001 <0001 <0001 <.0001
Colcemid 0.0311 <0001 <0001 <.0001
CulturexMitogen <0001 <0001 <0001 0.0007
CulturexColcemid 0.1647 <0001 <0001 <.0001
MitogenxColcemid <0001 <0001 <0001 0.6808
CulturexMitogenxColcemid ~ 0.0001 <0001 <0001 0.0827
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Table 2. Analysis of variances for the factors affecting to the ch-
romosome morphology of animal lymphocytes

P values
Sources

Cattle Chicken Rat Mouse
Culture <0001 0.0699 <0001 <0001
Mitogen <0001 <0001 <0001 <0001
Colcemid <0001 <0001 0.0007 <.0001
CulturexMitogen <0001 <0001 <0001 0.0100
CulturexColcemid 0.8735 0.0196 0.1463 <.0001
MitogenxColcemid 0.1048 <0001 0.1009 <.0001
CulturexMitogenxColcemid <0001 <0001 <0001  0.0013
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Table 3. Mitotic index and chromosome morphology of cattle lymphocytes depending on culture duration, mitogen supplement and col-
cemid exposure

Culture durations Mitogens g:;lgggrﬁi Mitotic indices Score;sfp}cwhrlg?;some
50 min 0.69:0.19° 1.99+0.36"
7 e PHA 90 min 0.680.24" 3.36+0.33°
50 min 4.6120.67° 4.23+0.15"
M 90 min 4.79+1.21° 4.15+0.11°
o 50 min 1.27+0.54" 2.80+0.35%
96 hos FHA 90 min 0.70+0.21° 2.54+0.39%
50 min 2.04:+0,44° 2.24+0.41
M 90 min 3.37+1.06" 3.77+0.33°

The values are means * standard deviation (n=160),
""" Different superscripts in same column significantly differ (p<0.05).
* The values were scored by chromosome morphology; very poor(1), poor(2), fair(3), good(4) and excellent(5).

Table 4. Mitotic index and chromosome morphology of chicken lymphocytes depending on culture duration, mitogen supplement and
colcemid exposure

Culture durations Mitogens Sx(;lgzg;ijs Mitotic indices Score;sfp}cﬂig;ygscme

50 min 0.08+0.02° 3.0540.34°

72 s PHA 90 min 0.11:0.03° 2.78+0.39"

50 min 256:+£0.26° 4454015

M 90 min 1.54+0.40° 4.26£0.21°

PHA 50 min 0.0820.02° 3.96+0.19°

96 b 90 min 0.15+0.12 2.5520.39"

50 min 0.60+0.17° 3.58+0.27°

M 90 min 0.7310.16° 4.1220.20°

The values are means + standard deviation (n=160).
*™f Different superscripts in same column significantly differ (p<0.05).
* The values were scored by chromosome morphology; very poor(1), poor(2), fair(3), good(4) and excellent(5).

Table 5. Mitotic index and chromosome morphology of rat lymphocytes depending on culture duration, mitogen supplement and
colcemid exposure

Culture durations Mitogens Colcemid Mitotic indices Scores of chrom(isome
exposures morphology
50 min 1.6940.25° 3.90:0.30°
ConA 4
90 min 1.33+0.31 3.33+0.29°
72 hrs :
50 min 0.8120.44° 1.94+0.17
PWM
90 min 0.84+0.14° 2.36:0.23°
50 min 2.32:0.40° 4.23:0.10°
ConA ,
90 min 4.25:0.35" 440+0.13°
96 hrs o i
50 min 1.0140.48% 2.74+0.30
PWM 4 ’
90 min 1.00+0.32% 2.18+0.36°

The values are means + standard deviation (n=160).
* Different superscripts in same column significantly differ (p<0.05).
* The values were scored by chromosome morphology; very poor(l), poor(2), fair(3), good(4) and excellent(5).
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Table 6. Mitotic index and chromosome morphology of mouse lymphocytes depending on culture duration, mitogen supplement and

colcemid exposure

Culture durations Mitogens Colcemid Mitotic indices Scores of chromisome
exposures morphology
50 min 0.38+0.16° 3.86+0.29"
ConA
90 min 0.1740.10 2.2040.68"
72 hrs -
50 min 0.73+0.16" 4224021
PWM
90 min 0.412026° 3.6440.26"
50 min 0.18:0.12° 3.05+0.61%
ConA
90 min 0.1240.10° 2.7140.62°
96 hrs
50 min 0.27+0.18%¢ 349+0.28
PWM . B
90 min 0.28+0.12° 3.3240.26°

The values are means + standard deviation {(n=160).
*! Different superscripts in same column significantly differ (p<0.05).

* The values were scored by chromosome morphology; very poor(l), poor(2), fair(3), good{4) and excellent(5).
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