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Movement of Trace Elements and T Cell in the Thymus
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Public Health

Movement of of thymocytes and peripheral T cells of manganese deficiency, zinc deficiency and orga-
notin-induced thymus atrophy in SPF Wistar-derived rat was analyzed on a Fluorescence Activated Cell
Sorter (FACS) with monoclonal antibodies to rat cell surface determinants. In manganese deficient
thymocytes, there was no significant difference in cell subpopulations. However, significant increases in
percentage of CD4 antigen cells (Rat T helper cell and macrophages) and CDS8 antigen cells (Rat T sup-
pressor/cytotoxic cells), and a significant decrease in percentage of unlabelled cells were seen in
peripheral T cells of manganese deficiency rats. Significant increases in percentage of CD4 antigen cells,
CD8 antigen cells and unlabelled cells and a decrease in percentage of undifferentiated cells were seen in
zinc deficient thymocytes. On the other hand, an extreme decrease in CD4 and CD8 antigen cells, undiffe-
rentiated cells, and an extreme increase in unlabelled cells were seen in peripheral T cells of zinc de-
ficiency rats. The ratio of CD4/CDS8 decreased from 2.23 to 0.62. This result suggests the changes of not
only number but also quality (or structure) of the cells. In organotin-induced thymus atrophy, there
were increases in percentage of CD4 and CD8 antigen cells and unlabelled cells, and a decrease in per-
centage of undifferentiated cells in the thymocytes. However, a significant decrease in CD4 antigen cells
and a significant increase in unlabelled cells were seen in peripheral T cells. The ratio of CD4/CD8 de-

creased from 4.69 to 3.66.
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Table 1. Determination of manganese in the thymus

The second generation rat (ages)

40days 70days
Total Mn content Mn concentration Total Mn content  Mn concentration
(ng) (ng/g tissue) (ng) (ng/g tissue)
control 52.23+0.58 141.53+11.48 50.12+6.86 116.4%6.15
Mn-deficiency 41.10+4.46 11510+ 6.64 13.14+1.81 39.9+7.38

The thymus were prepared from the second generation rat (SPF Wistar-derived, male, 6-10 weeks
ages) being fed with Mn-deficient diet over two generations. Prior to application to AAS, samples were
decomposed by high frequency heating (S. H. F. 2450MHz). The determination of Mn was performed
by using flameless atomic absorption spectrophotometer (AAS). Each value represents the mean+ SE
of five determinations.
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Fig. 1. FACS Analysis of FITC-MRC OX-8 and/or PE-W3/25 labelled rat thymocytes

A: control B: manganese deficiency
1. T helper cells (W3/25) 2. undifferentiated cells
3. unlabelied cells 4. T suppressor cells (0X-8)
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Table 2. Cell surface marker analysis of thymocytes and peripheral T cells of manganese deficiency rat

Relative count (% )?

Lymphocyte Thymocytes Peripheral T cells
subpopulation
Control Mn-deficiency Control Mn-deficiency
T helper cells 11.794+1.89 9.65+1.32 37.20+£2.38 52.60+2.44
(W 3/25)
undifferentiated cells 82.60+2.28 85.20+1.56 1.31+0.39 1.40%0.66
unabelled cells 1.73+0.17 1.69+0.18 42.021+4.33 21.85+6.03
T suppressor cells 3.88+0.51 3.40+0.34 19.48+2.18 24.15+4.35
(0x-8)
Thy 1,1 99.88+0.07 99.74%0.19 40.86+1.79 35.98+5.52
(MRC 0X-7)
CD4/CD8 3.04 2.84 1.91 2.18

a The values are the mean & SE of 5 animals per group. Using the second generation rat (SPF Wistar-de-
rived, male, 10 weeks ages) being fed with Mn-deficient diet (Modified AIN-B) over two generations, cell
suspensions were made of the thymus and peripheral blood cells, and lymphocyte subpopulations analyzed
on a fluorescence activated cell sorter (FACS) with monoclonal antibodies to rat cell surface determinants.
The clones of antibodies used are indicated between parentheses. .
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Fig. 2. FACS Analysis of FITC-MRC OX-8 and/or PE-W3/25 labelled rat thymocytes
A. control B: zinc deficiency
1. T helper cells (W3/25) 2. undifferentiated cells
3. unlabelled cells 4. T. suppressor cells (0X-8)
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Table 3. Determination of zinc in the thymus

Total Zn content Zn concentration
(mg/g tissue)

control 12.27+ 1.88  (pg) 26.47+2.97
Zn-deficiency 512.31£58.99 (ng) 17.96+2.36

The thymus were prepared SPF Wistar-derived male rats ( 9 weeks ages)
fed with Zn-deficient diet for 6 weeks. Prior to application to AAS, samples
were decomposed by high frequency heating (S.H.F.2450MHz). The deter-
mination of Zn was performed by using flame and flameless atomic absorp-
tion spectrophotometer (AAS). Each value represents the mean = SE of five
determinations.
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Table 4. Cell surface marker analysis of thymocytes and peripheral T cells of zinc deficiency rat

Relative count (% )?

Lymphocyte v Thymocytes Peripheral T cells

subpopulation
Control Zn-deficiency Control Zn-deficiency
T helper cells 10.42+2.32 20.49+6.64 49.77+2.97 1.59+0.98
(W3/25) :
undifferentiated cells 84.794+3.06 71.09+7.53 3.36+0.05 0.06+0.04
unabelled cells 1.67+0.32 3.28+0.01 24.511£5.02 95.81+2.67
T suppressor cells 3.12%0.57 5.14%0.90 22.36+2.09 2.55+3.58
(0x-8)
Thyl,1 99.83+0.05 99.70+0.10 38.30+5.30 4.30+2.00
(MRC 0X-7)
CD4/CD8 3.34 3.99 2.23 0.62

a The values are the mean=SE of 5 SPF Wistar-derived male rats per group. Afterd-9weeks of feeding with
Zn-deficient diet (Oriental Yeast Co. Ltd.), cell suspensions were made of the thymus and peripheral blood
cells, and lymphocyte subpopulations analyzed on a fluorescence activated cell sorter (FACS) with monoc-

lonal antibodies to rat cell surface determinants. The clones of antibodies used are indicated between pa-
rentheses.
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Fig. 3. Relationship between thymus atrophy and the concentration of dibutyltin in the thymus
of rats fed 100ppm BuzSnClz for 4weeks and after that period a normal diet for 6weeks. O, Con-
centration of BusSnCly in rat thymus (rglsg tissue) ; @, relative thymus weights are given as
percentages of control values.
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Fig. 4. FACS Analysis of FITC-MRC 0X-8 and/or PE-W3/25 labelled rat thymocytes
A: control B: organotin-induced thymus atrophy
1. T. helper cells (W3/25) 2. undifferentiated cells
3. unlabelled cells 4. T suppressor cells (0X-8)

Table 5. Cell surface marker analysis of thymocytes and peripheral T cells of rat induced thymus atrophy by
organotin compound

Relative count(% )?

Lymphocyte Thymocytes Peripheral T cells

subpopulation Control Thymus atrophy Control Thymus atrophy

T helper cells 7.514+0.39 9.29+0.66 - 53.61+4.87 44.61+4.70
(W3/25)

undifferentiated cells 73.94+2.68 65.67+2.68 0.921+0.33 0.88+0.16

unabelled cells 7.64%£1.71 12.61£1.99 33.83+5.16 42.33+4.36

T suppressor cells 10.91+1.61 12.434+0.96 11.444+0.75 12.184+1.07
(0X-8)

Thyl,1 99.86+0.03 99.73+0.17 39.76+2.86 12.11+3.52
(MRC OX-7)

CD4/CD8 0.69 0.75 4.69 3.66

a The values are the meanSE of 5 Wistar-derived weanling rats (male, 40-45g) per group.

After 10 days of feeding with NMF solid diet containing 100ppm BuzSnClz (Oriental Yeast Co. Ltd.), cell suspen-
sions were made of the thymus and peripheral blood cells, and lymphocyte subpopulations analyzed on a fluoresc-
ence activated cell sorter (FACS) with monoclonal antibodies to rat cell surface determinants. The clones of anti-

bodies used are indicated between parentheses.
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Table 6. (°H)-thymidine incorporation in thymocyte cultures of cortisone-treated and-untreated rats
under the addition of dibutyltin dichloride (Bu,SnCls)

Uptake of *H-labeled thymidine (% of control)

Cortisone Molarity of BuaSnCly
C
2.5%10° 5 0% 100 ontrol (no BuzSnCly)
treated 32.1 22.4 100
untreated 8.1 7.4 100

RAEMADOUAG D EINIRT L, RHIMY) >/ SERCEAXTEIIC CD 4 HUE % b DMl 2 & OEE D& ¢
ToTWwhhDEBbns,
DEDRzZHRETHE, vy RE, BHRZ, AEREFENREROVWTROBES, Mo
BIELD S BT L5, CD/CD8DIDEALIZALND & ) ICEWELP TS IBEEN S, ¢
hb, THROBEREIEOZEL, Svhziid, WRICBIT 550t - HAOBRETORELITH I
Bbhb, 5%, MOBEIIOWTHHAREEPLL, 20X 72X LEREF LRIV, (28, &K
HRO—EIZV Vb - A4 =AM OWER K4 (BIRE59132) 2L 50D TH5H)

X
- RN, FINMET, HEEMRE, AWEE, NEFER (1989) MESRERMI6 43
. FRINZEHE, FEYC (1986) EEFDOH WA, 136(3) 1177
FNFRME (1991) EEE - BBk - BERE36MRRETIS “BMMilaic B3 5 ) Y IRERH” @ 462
ARAKAWA, Y. (1990) Sugiyama Chemical & Industrial Labolatory Annual Report : 151

[ B " cC R

ARAKAWA, Y. (1991) in “Chemistry and Technology of Silicon and Tin” ed. by M. Gielen, Oxford

University Press, UK
6. ARAKAWA, Y. and O. WapA (1988) in “Tin and Malignant Cell Growth”, ed by I. J. ZUCKERMAN, CRC
Press, Florida: Chapter 9 (pp. 83-106)

— 124 —


Administrator
長方形


