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Abstract : In order to acquire a better understanding of the precise mechanism of
elevated serum IgA levels in patients with alcoholic liver diseases, the author investigated
effects of alcohol (AL) on the immune circuit in C57BL/6 (high AL preference) mice and
DBA/2 (low AL preference) mice.

Short-term administration of AL elicited polyclonal antibody production in C57BL/6
mice, but not in DBA/2 mice. Long-term oral administration of AL, however, elicited
polyclonal antibody production in the spleen and Peyer’s patch of DBA/2 mice as well as
C57BL/6 mice.

When sheep red blood cells (SRBCs) were administered as an antigen, intraperitoneal
injection of SRBCs induced stronger anti-SRBC responses than oral administration in both
mice. After 1 month oral administration of AL, however, differences of anti-SRBC
responses were not observed between intraperitoneal and oral administration. Moreover,
after 4 months oral administration of AL, oral administration of SRBCs caused stronger
anti-SRBC responses than intraperitoneal administration. Thus, long-term oral
administration of AL altered the degree of immune responses that was caused by the
difference of administration routes of the antigen. These results suggest that AL increased
the permeability of antigens in the intestinal mucosal layer. Furthermore, it was demon-
strated that long-term oral administration of AL activated T-cells and matcrophages, and
increased both Interleukin-1 and Interleukin-2 activity.

These results indicate that AL acts as a low-molecular-weight polyclonal B-cell
activator, and enhances polyclonal antibody production in the gut-associated lymphoid
tissue such as Peyer’s patch. Therefore, it is suggested that AL enhances the immune
circuit, resulting in the increase of serum IgA levels in patients with alcoholic liver diseases.
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Table 1. Enhancement of polyclonal antibody production induced by alcohol in C57BL/6 mice

Stimulant Route IgM PFC/Spleen IgG PFC/Spleen IgA PFC/Spleen
None 6.440 £ 636 4,800 £ 278 4,333 + 201
Alcohol L P. 12,750 + 1,705* 12,800 + 768* 7,750 £ 847*
Alcohol LV. 19,250 + 934* 17,800 + 2,675* 11,200 + 922*
Alcohol Per Os 17,066 + 2,237* 30,096 £ 2,439** 22,557 £ 1,266**

Differences in PFC/Spleen were tested for statistical significance compared with control(None)
group, using the Student’s t-test. *P<0.001, **P<0.0001.
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Table 2. Effect of alcohol on polyclonal antibody production in DBA/2 mice

Stimulant Dose IgM PFC/Spleen IgG PFC/Spleen IgA PFC/Spleen
None 0 10,667 = 2,049 2,040 £ 421 1,733 + 201
Alcohol 0.1ml 10,660 £ 3,762* 2,640 £ 768* 1,700 £+ 239*
Alcohol 0.5ml 7,100 £ 1,207* 3,440 £ 504** 1,857 £ 170*
Alcohol 1.0ml 3,700 £ 495%* 1,200 + 283** 600 = 15**
LPS 50 ug 52,800 £ 15,249*** 38,133 £ 1,454*** 3,600 £ 430**

Differences in PFC/Spleen were tested for statistical significance compared with control(None)
group, using the Student’s t-test. *not significant, **P<0.005, ***P<0.001.

Table 3. Effect of C57BL/6 macrophages on alcohol-induced responses in C57BL/6-bg mice

. C57BL/6
Stimulant Macrophages IgM PFC/spleen 1gG PFC/Spleen IgA PFC/Spleen
None — 15,620 + 1,657 10,300 + 3,522 8,350 = 794
Alcohol - 12,700 + 1,383* 8,933 + 1,072* 11,200 £ 1,222*
None + 27,760 £+ 8,483** 25,600 + 2,025** 22,600 £ 4,073**
Alcohol + 90,400 £ 10,810*** 63,667 + 15,733*** 68,000 £+ 2,898***

Differences in PFC/Spleen were tested for statistical significance compared with control
(None, —) group, using the Student’s t-test. *not significant, **P<0.005, ***P<0.001.

Table 4. Effect of C57BL/6 T-cells on alcohol-induced responses in athymic C57BL/6 nude mice

Stimulant ngc'fl‘l/: IgM PFC/spleen IgG PFC/Spleen IgA PFC/Spleen
None - 4,100 £ 248 3,658 £ 722 1,006 £ 67
Alcohol — 3,080 £ 365* 4,326 + 1,072* 869 + 222*
None + 11,150 + 3,674** 12,674 + 2,025%* 1,869 + 743*
Alcohol + 28,033 £ 4,016%** 33,869 £ 8,733*%** 6,846 + 1,348**

Differences in PFC/Spleen were tested for statistical significance compared with control
(None, —) group, using the Student’s t-test. *not significant, **P<0.005, ***P<0.001.



(374) ® %

C57 BL/6 & DBA/2 O~ v A2\, THifaEkE
HHRTHSB SRBCEHTHT A2 —ADT T a2y
FMERER RN, £aD< v 215 X104E D SRBC %
BEEER I EEAL, BH20%=%/—20.5ml%
BRI 1 EE Lie. 4 B SRBC ioxhd 2521
HURRE BB 2 HIE L7z, Table 5ER”$TXd, 7
Na— LVEREFHD C57TBL/6 = Y ATRELWT P a
RV MR RLLNIDIRL, Ta— VEREFHED

DBA/2 =V ATIRIEEAEZDHRBE LN TLh - T,

DT EMDL, TAI—ADT T2V MEALERT
na— VB OBERICBRT B D EFE L bRl
4. REA7 V= - A nEE OPURIERRGTURE S
Tk X IFTEHE
20 % =% 7 —n% C57BL/6 & DBA/2 D~ 7 AT
1H1[E, 0.5ml¥>, ARG L. 128
Z LR BT 5 IgM, IgG, IgA &7 T A DIERER

LA EEERIRRB Z BIE L, % ORRHIZELEIRE L.

C57 BL/6 = 2T, IgM, IgG,IgA D& 27 72 & 3
1 AETE—ET7L2— LI IR &EED

1E

BREZDRE BN, IbHEEEETLE, 24
BE%Y -7 LTEBE, %75 203GRMTIEES
DHERNRLZBND & 5 12l = (Fig. D.

DBA/2 =v 2 Ti%, 1EOFEDHERETHIBIRIEI -
TR BABRRE £ DR, 1gM, IgG, IgA &2 5
AL 1HPABCEIBDOLND L 5ot LD
IgM, IgG DT 7 5 A TE—ERIGHZET L, 47
B BC3EE, FERNTKEEREOEANL b
—%, IgA 7 5 AT, 7Aa2—AOREHHAEL
Bioh, FERMPAEELEDHERN LIV ICHERL T
W BRI A B vic (Fig. 2).

RZ, ALUERRTMNED 1 = A #EERL,
2 = AR ISV B I R PUAEE £ D RIS IC D
SHE L.

C57BL/6 ~v 2Tk 2 » A H» b, DBA/2 <Y AT
X3 A ABEMND, A1 =AW TOIFEERNTGELOR
KD BB L 51T o e (Fig. 3, 4).

5. REA7 v = — A& 0#E OHFRERNTAEEIC
R IIFTEE

Table 5. Effect of alcohol on T-cell-dependent antibody responses

Strain Antigen Adjuvant Anti-SRBC PFC/Spleen Anti-SRBC PFC/107 Cells
SRBC None 1,775£479 160£32
C57BL/6 SRBC Alcohol 27,650£2,290%* 3,105+£217**
SRBC None 3,960£270 210+6
DBA/2 SRBC Alcohol 4,560+£949* 347 +40*

Differences were tested for statistical signifficance compared with control (SRBC alone) group, using

the Student’s t-test. *not significant, **P<0.001.
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* not significant, **P < 0.005, ***P < 0.001, Students t-test.

Fig. 1. Kinetics of the effect of long term oral alcohol administration on polyclonal antibody

production in C57BL/6 mice.
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Fig. 2. Kinetics of the effect of long term oral alcohol administration on polyclonal antibody

production in DBA/2 mice.
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* not significant, ** P < 0.001, *** P < 0.0005, Students t-test.

production in Peyer’s patch cells of C57BL/6 mice.
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4. Kinetics of the effect of long term oral alcohol administration on polyclonal antibody

production in Peyer’s patch cells of DBA/2 mice.
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Fig. 5. Kinetics of the effect of long term oral alcohol administration on anti-SRBC antibody

responses in C57BL/6 mice.
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Fig. 6. Kinetics of the effect of long term oral alcohol administration on anti~-SRBC antibody

responses in DBA/2 mice.
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Fig. 7. Effect of long term oral alcohol administration on anti~-SRBC antibody responses in
C57BL/6 mice immunized orally or intraperitoneally with SRBC.
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Fig. 8. Effect of long term oral alcohol administration on anti-SRBC antibody responses in
DBA/2 mice immunized orally or intraperitoneally with SRBC.
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* not significant, ** P < 0.005, *** P < 0.001. Student’s t-test.
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Fig. 9. Enhancing effect of the adoptive transfer of peritoneal macrophages from C57BL/6
mice given alcohol orally for two months on polyclonal antibody production in normal

mice.
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. Enhancing effect of the adoptive transfer of peritoneal macrophages from DBA/2

mice given alcohol orally for two months on polyclonal antibody production in

normal mice.
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. Enhancing effect of the adoptive transfer of T-cells from C57BL/6 mice given
alcohol orally for two months on polyclonal antibody probuction in normal mice.
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* not signiticant, ** P < 0.005, ***P < 0.001. Student’s t-test.

Fig. 12. Enhancing effect of the adoptive transfer of T-cells from DBA/2 mice given
alcohol orally for two months on polyclonal antibody production in normal mice.
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Fig. 13. Kinetics of the effect of long-term oral alcohol administration on IL-1

activity in C57BL/6 mice.
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Fig. 14. Kinetics of the effect of long-term oral alcohol administration on IL-1
activity in DBA/2 mice.
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"Fig. 15. Kinetics of the effect of long-term oral alcohol admisistration on IL-2
activity in C57BL/6 mice and DBA/2 mice.
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Fc-group ; IL-1 fraction from normal mice was injected.
Fa-group ; IL-1 fraction from mice given alcohol orally was injected.

* not signiticant, ** P < 0.001. Student’s t-test.

Fig. 16. B-cell differentiating factor activity of IL-1 fraction acting with long term oral
alcohol administration on normal spleen cells in C57BL/6 mice.
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Fig. 17. B-cell differentiating factor activity of IL-1 fraction acting with long term oral
alcohol admisistration on normal spleen cells in DBA/2 mice.
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