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ABSTRACT

Experiments were performed on mice to investigate the influences of doxycycine and
ethanol on the immune responses. Doxycycline was injected intraperitoneally and
ethanol was administered in the drinking water. Mice were sensitized and challenged
with sheep red blood cells. Immune responses were evaluated by humoral immunity,
cellular immunity, peripheral circulating white blood cell and phagocyte activity.
Pathotoxicological influences were measured by serum protein and albumin. The
weight of spleen, thymus and liver were measured.

Doxycline and ethanol combined administration decreased the weight of thymus and
spleen.

Humoral and cellular immune response were reduced by doxycycline administration.

Especially ethanol combined administration significantly reduced humoral and cellu-
lar immune response. Phagocyte activity was increased by ethanol combined
administration and peripheral circulating white blood cell was significantly increased
by ethanol adminstration.

Ethanol combined administration decreased serum A/G ratio.
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Table 1. Effects of doxycyline and ethanol on the body weight in mice.

Group Initial wt. (gm) Final wt. (gm) Increasing rate (%)
Normal 19.83+0.30 26.60+0.83 33.33+2.82
Doxy. 4 mg/kg 18.16+1.14 24.41+2.83 34.81+6.99
Doxy. 8 mg/kg 18.30+1.60 24.61+1.46 36.68+9.24
Doxy. 16 mg/kg 18.46+1.20 25.12+2.06 36.63+8.63
Doxy. 4 mg/kg+EtOH 17.96+1.61 23.06+2.21 28.00+4.75**
Doxy. 8 mg/kg+EtOH 18.10+1.34 24.27+1.07 30.19+8.18
Doxy 16 mg/kg-+EtOH 18.51+1.03 23.64+1.57 27.78+5.60*

Doxycycline was administered intraperitoneally, and 4% ethanol was administered in the drinking water for 2

weeks.

Each value is the mean+S.D. Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 2. Effects of doxycycline and ethanol on liver
weight in mice.

Liver wt  Liver wt.

Group (gm) Body wt. *100(%)
Normal 1.10+0.06 5.43+0.24
Doxy. 4 mg/kg 1.06+0.15 4.35+0.29**
Doxy. 8 mg/kg 0.98+0.16* 4.14+0.84**
Doxy. 16 mg/kg 1.12+0.13 4.44+027**
Doxy. 4 mg/kg+EtOH 1.01+0.13 4.41+0.58**
Doxy. 8 mg/kg+EtOH 1.18+0.36 4.85+0.85

Doxy. 16 mg/kg+EtOH 0.94+0.09**  3.98+0.20**

Doxycycline and ethanol were administered for 2
weeks.

Each value is the mean+S.D.

Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 3. Effects of doxyeycline and ethanol on spleen
weight in mice.

o Seriam
Normal 165.56 +£10.26 0.80+0.03
Doxy. 4 mg/kg 122.90+20.60**  0.46+0.17**
Doxy. 8 mg/kg 136.60+45.99 0.55+0.18**
Doxy. 16 mg/kg 146.70+28.01 0.58+0.08**
Doxy. 4 mg/kg+ 135.60+43.57* 0.61+0.24*
EtOH
Doxy. 8 mg/kg+ 180.30+62.60 0.75+0.28
EtOH

130.60+33.28**  0.55+0.13**

Doxy. 16 mg/kg+
EtOH

Doxycycline and ethanol were administered for 2
weeks.

Each value is the mean+S.D.

Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 4. Effects of doxycycline and ethanol on thymus
weight in mice.

Thymus wt.
Group Thymus — X 10009
wt. (mg) Body wt.
Normal 50.10+3.37 0.25+0.01
Doxy. 4 mg/kg 58.00+10.32* 0.24+0.05
Doxy. 8 mg/kg 58.10+16.90 0.24+0.08
Doxy. 16 mg/kg 50.00+15.40 0.20+0.05**
Doxy. 4 mg/kg 49.70+14.89 0.20+0.06**
+EtOH
Doxy. 8 mg/kg 53.30+12.72 0.20+0.05**
+EtOH
Doxy. 16 mg/kg 46.30+15.50 0.20+£0.06**
+EtOH

Doxycycline and ethano! were administered for 2
weeks.

Each value is the mean+S.D.

Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 5. Effects of doxycycline and ethanol on anti-
body production in mice.

Group HA titer (log,) HY titer (log,)
Normal 4.00+0.10 3.14+1.24
Doxy. 4 mg/kg 1.884+0.35** 1.10+0.33**
Doxy. 8 mg/kg 2.00+0.53 1.75+0.71**
Doxy. 16 mg/kg 1.754+0.46 1.00+0.00**
Doxy. 4 mg/kg+EtOH 2.63+0.52 1.25%+0.46**
Doxy. 8 mg/kg+EtOH 1.7540.463 2.00+1.07*
Doxy. 16 mg/kg+EtOH  2.00+0.93 1.00+0.00**

Mice were challeged with 10° S-RBC 4 days after
sensitization. On 5 the day the HA and HY titer were
assayed.

Each Value is the mean+S.D (log,) of 8~10 mice.
Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 6. Effects of doxycycline and ethanol on the
Arthus reaction.

Group Arthus reaction
Normal 15.8141.40
Doxy. 4 mg/kg 15.45+2.46**
Doxy. 8 mg/kg 14.03+5.19
Doxy. 16 mg/kg 14.86+5.46
Doxy. 4 mg/kg+EtOH 14.61+3.49
Doxy. 8 mg/kg+EtOH 13.61+2.59*
Doxy. 16 mg/kg+EtOH 13.52+3.77

Foot pad swelling was measured after intradermal
challenge of 10® S-RBC.

swelling of foot pad
thickness of foot pad

At 4 hour FPSI was Arthus reaction.
Each value is the mean+S.D.

Significant difference from normal group.
(*p<0.05, **p<0.01)
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Table 7. Effects of doxycycline and ethanol on the
delayed type hypersensitivity reaction.

Group RTH
Normal 9.54+0.68
Doxy. 4 mg/kg 9.32+2.26
Doxy. 8 mg/kg 6.05+1.77**
Doxy. 16 mg/kg 8.69+1.98
Doxy. 4 mg/kg+EtOH 7.69+3.48
Doxy. 8 mg/kg+EtOH 4.13+1.39**
Doxy. 16 mg/kg+EtOH 7.83+2.09*

Foot pad swelling was measured after intradermal
challenge of 10°® S-RBC.

swelling of foot pad
thickness of foot pad »100

At 24 hour FPSI was DTH.

Each value is the mean+S.D.

Significant difference from normal group.
(*p<0.05, **p<0.01)
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Table 8. Effects of doxycycline and ethanol on
Rosette forming cell in mice.

Group RFC (%)
Normal 11.61+0.70
Doxy. 4 mg/kg 11.19+1.04
Doxy. 8 mg/kg 7.67+3.22**
Doxy. 16 mg/kg 8.36+3.46**
Doxy. 4 mg/kg+EtOH 5.40+3.16**
Doxy. 8 mg/kg+EtOH 6.06+1.37**
Doxy. 16 mg/kg+EtOH 6.50+2.20**

No. of Rosette forming cell
“Total cell counted X % viability
Each value is the mean+S.D.

Significant difference from normal group. (**p<0.01)

RFC (%)= X100
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Table 9. Effects of doxycycline and ethanol on
peripheral WBC in mice.

Group WBC (mm?)

Normal 10,080+ 250

Doxy. 4 mg/kg 9,150+1,102*

Doxy. 8 mg/kg 9,470+ 893
Doxy. 16 mg/kg 6,300+ 550**
Doxy. 4 mg/kg+EtOH 10,766+ 987*
Doxy. 8 mg/kg+EtOH 13,983+ 736**
Doxy. 16 mg/kg+EtOH 13,26244,947*

. 7 #EELE Table 113 7t

Each value is the mean+S.D.(8~10 mice)
Significant difference from normal group.
(*p<0.05, **p<0.01)
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Table 10. Effects of doxycycline and ethanol on
phagocyte activity in mice.

Group Phagocyte activity
Normal 3.81+0.59
Doxy. 4 mg/kg 3.87+1.04
Doxy. 8 mg/kg 3.81+1.02
Doxy. 16 mg/kg 431+1.17
Doxy. 4 mg/kg +EtOH 454+1.34
Doxy. 8 mg/kg+EtOH 4,68+1.31
Doxy. 16 mg/kg+EtOH 467+1.21

Phagocyte activity index is a constant from a formula
relating the cube root of K to the ratio of body weight
to the weight of the liver and spleen.

Each value is the mean*S.D. (8~10 mice)

Vol. 4, Nos. 1~2
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Table 11. Effects of doxycycline and ethanol on the serum in mice.

Group Protein (g/dl) Albumin (g/dl) Globulin (g/dl) A/G ratio
Normal 7.68+0.36 3.91+0.17 3.78+0.20 1.03+£0.40
Doxy. 4 mg/kg 7.18+0.67 3.87+0.25 3.31+0.42 1.17+0.59
Doxy. 8 mg/kg 7.88+1.55 4.53+0.40** 3.35+1.34 1.68+0.90
Doxy. 16 mg/kg 7.00+2.21 3.78+0.44 3.22+1.90 1.77+£1.10
Doxy. 4 mg/kg+EtOH 6.13+£1.05** 3.50+£0.10%* 2.59+10.95** 1.52+0.41*
Doxy. 8 mg/kg+EtOH 6.13+1.05** 3.46£0.47* 2.62+1.25** 1.7040.86*
Doxy. 16 mg/kg+EtOH 5.78+0.35** 3.27+0.21** 2.51+0.14** 1.30+1.50

Each value is the mean+S.D. of 8~10 mice.

Significant difference from normal group (*p<0.05, **p<0.01)
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