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ABSTRACT

Experiments were performed to investigate effects of ethanol and saccharin on the
immune system in rats. 4% ethanol and 0.02, 0.20, 2.00% saccharin solution in 4%
ethanol were provided ad libitum by tap water for 4 weeks.

Rats were sensitized and challenged with sheep red blood cells (S-RBC).

Immune responses were evaluated by relative immuno organ weight, antibody
production, Arthus reaction, delayed type hypersensitivity, and rosette forming cell.

Ethanol exposure decreased thymus weight and delayed type hypersensitivity. A
combined solution of ethanol and saccharin decreased water intake, growth rate, spleen
weight, thymus weight, humoral and cellular immune response.

Especially, a 2% saccharin solution in 4% ethanol very significantly suppressed
cellular immunity.
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Number of rosette forming cell
Total cell counted X % Viability

X100

8. &£{L%m BX

rat®] BEMIRS YIlrsled Q& M # 1.5 més
iR A 30500 A A7 1% HLoHESH] & miF
2258 o3 o] HESAH,

1) S-triglyceride i

S-triglyceride+ BEEHEVS FIRASI RAIEsHY
o},

2) MmyEEEE cholesterold] #isE

S-3#E cholesterol® BEREHP2 FAs flE
3hodct,

X B & R

1. k& ¥ Ethanolz} Saccharin| Sk

IER#HS BADKE, HEES 4% ethanols B
& REsty, WERELZ 4% ethanolol 0,02%,
0.20%, 2.00%9] saccharin E#H S BE&3IA &4

Vol. 2, Nos. 1~2

H£BE A & #Rc Table 13 2o

BN, FOKE-S EHEBIA 22,1914, 16300 K3t
o] ethanol BJf HEFIA= 24,02 4,07%,
0.02% saccharin ffF# 5Lkl A= 28, 7246, 12,
0.20% saccharin ffF#5Rke] A& 27, 18+6, 042
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13.79+2.67% BEEY S Hgch, =3 etha-
nolel IHME-L ethanol B JEBINL
0.88+0, 17¢l#] H3led 0,02%, 0.20% saccharin
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F#sEtol A 0,570,112 &A38lsict, Sac-
charin®] #EEE-2 0, 02% saccharin R 5Lk
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Table 1. Exposure schedule and intakes of ethanol and saccharin administered 4 weeks in rats

Group Ethanol Saccharin Water Ethanol Saccharin
(%) (%) (ml/rat/day) (ml/rat/day) (mg/rat/day)
1 — — 22.19 £4.16 — -
2 4 - 24.02 £ 4,07 0.88 £0.17 -
3 4 0.02 28.72£6.12 0.96 £0.26 5.98 £1.27
4 4 0.20 27.18 £6.04 1.1310.25 56.62 12,58
5 4 2.00 13.79.£2.67** 0.57£0.11 287.20 £55.60

*#* Significantly different from ethanol treated at P < 0.01 level

Values are mean £S.D.

Table 2. Effects of ethanol and saccharin on body weight in rats

Final wt. (gm)

Wt. gained (%)

Group Initial wt. (gm)
Normal 212.86 £20.59
Et(OH) only 225.71 £17.86

Et{OH) + Saccharin 0.02
Et(OH) + Saccharin 0.20
Et{OH) + Saccharin 2.00

208.57 £17.73
231.66 £13.29
212.86 17,04

281.43£31.09 32.56 £6.55
292.86 +30.61 30.00 £6.42
265.71£16.18 27.41 597
285.71 £32,07 23,17 £5.56
257.50 £29.92% 21.23+5,15%

* Significantly different from ethanol treated group at P < 0,05

Values are mean £S.D.
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4,29+0,26% 2 gEESIAl Whnstdct,
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saccharin ffF#REAN A oA, 0.20%
saccharin ffR#sERN A= 0,560, 33% 2 |0
3lg 3, 2.00% saccharin ffF#fR# A= 2.64
+0,31%2 FRMEUA Bhnshalct,

=3 BEbtol Qloi A EE b EHRC] 0,125+
0.03%, ethanol BJg - 0,141 £ 0.042%
£ w¢m, 0,02% saccharin St &R A< 0,
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=y 1 48 1% RIS MRS} MiRel BB
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B ol slolA EE #Mbe EXRAMT BER
0] 1.394+0.292 go| = #HHEEmIAEL 0.53+0.17%
& ¥.9] 3 ethanol BEEHHEQ HRHM= EE
0] 1.667+0.231go|v $HEENAEL 0.57£0.11%
2 obzlel Winz-S ®el K 0.02% saccharin ff
R Rl A& ERol 1.395+0, 274 gol =] HiEE

Table 3. Effects of ethanol and saccharin on organ weight body weight in rats

Group Liver (%) Kidney (%) Bladder (%)
Normal 3.13*+0.46 2.3410.30 0.125+0,031
Et(OH) only 3.16%0.28 2.3010.31 0.141 £ 0.042
Et{OH) + Saccharin 0.02 3.55 £0.35% 222 £0.17 0.189 £0.018*
Et(OH) + Saccharin 0.20 3,58 £0.30* 2.56 £0.33 0.169 £0.045
Et{OH) + Saccharin 2.00 4,29 £0,26%* 2.64£0,31%* 0.136 £0.045
Significant difference from ethanol treated group (* P <0.05, ** P <0.01)
Values are mean £S.D.
Table 4. Effects of ethanol and saccharin on immuno organ weight in rats
Spleen Thymus
Group N
Weight (gm) % Weight (gm) %
Normal 1.394 £0.292 0.53%0.17 0.212 £0,032 0.078 £0.010
Et(OH) only 1.667 £0.231 0.57 £0.11 0.176 £0.040 0.061 £0.015
Et{(OH) + Saccharin 0.02 1.395 £0.274 0.55+£0.12 0.231 £0.061 0.099 +0,028**
Et(OH) + Saccharin 0.20 1.341 £0.202% 0.49 +0.08 0.243 £0.,051* 0.084 £0.026%

Et(OH) + Saccharin 2.00 1.223 £0.200**

0.51 £0.06 0.123 £0,045%* 0.048 20,014

Significant difference from Et{OH) treated group (* P < 0.05, ** P < 0.01)

Values are mean £ S.D.
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saccharin SRR EEES 4.25140.68, 0.20% saccha-
rin GEAHEHEEES 3.78+0.65, 2.00% saccharin

¥#3] 2.00% saccharin GRS = FREU
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Arthus 2] #R -+ Table 504 B& ujo} 7t
o] REEMERS 717} EHEECl 18, 78+2, 750|%&
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% 15.54%3.50, 14,27+3,45, 13,7813, 528
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6. Mgt Bgeoll o|xe HiE

1) B BEUE (Delayed type Hyper-Sen-
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DTH K9] #5%+ Table 6olj4] B& upe} 7
o] REERERS A7} EHERIA 11,91+2, 78219
I ethanol BBIRAFEL 8, 69+2, 5622 sl al
30, 02% saccharin BEERERS 7, 83+2, 3002
BWAslgen] 0,20% saccharin BEFEEEES 5,
62+2.272 FEMUIA EHLIId L 2 00%
saccharin ffE#EB A= 4,.44+1 322 eth-
anol BB Hle] of% FelstA maskad
o},

2) MBiEMuel rosett F@ikE (Rosette forming
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Table 5, Effects of ethanol and saccharin on humoral immune response in rats

Group Hemolysin titer (log, ) Arthus reaction
Normal 45707 18.78 £2.75
Et{(OH) only 4,20 1+0.72 15.98 £3.28
Et{(OH) + Saccharin 0.02 4.2510.68 15.54 £3.50
Et(OH) + Saccharin 0.20 3.78 £0.65 | 14,27 £3.45
Et{OH) + Saccharin 2.00 3.24 £0.62% 13.78 £3.52

Rats were intravenously sensitized with 107 S—RBC and given challenge injection with 102 S—RBC into the left hind
foot pad 4 days after sensitization. Foot pad swelling was measured at 4 hours after challenge.

thickness of foot pad ; after challenge — before challenge

Arthus reaction =

Values are mean £S.D,

thickness of foot pad before challenge

x 100

Significant difference from Et(OH) treated group (* P < 0.05, ** P < 0.01)
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Table 6. Effects of ethanol and saccharin on cellular immune response in rats

Group DTH RFC (%)

Normal 11.91%£2.78 12,78 £1.85

Et(OH) only 8.69 £2.56 13.39 £3.85

Et(OH) + Saccharin 0.02 7.83+2.30 9.26 £2,25%

Et{OH) + Saccharin 0.20 5.62%£2.27* 9.18 £2.76%

4.44 X1, 32%* B.05 £2.50%*

Et(OH) + Saccharin 2.00

DTH (delayed type hypersensitivity) was measured at 24 hours after challenge.

No. of rosette forming cell

RFC (rosette forming cell) % =

Values are mean £ $.D.

Total cell counted x/viablity

x100

Significant difference from Et(OH) treated group. (* P <0.05, ** P < 0.01)

Table 7. Effects of ethanol and saccharin on serum triglyceride and cholesterol in rats

Group S-Triglyceride (mg/dl) S-Cholesterol {mg/dl)
Normal 112.64 £25.,99 87.31 £5.48
Et(OH) only 111.06 £15.70 87.69 +3.59
Et{OH) + Saccharin 0.02 128.08 £28.04 84.34+5.26
Et(OH) + Saccharin 0.20 117.90 £ 16.11 94,68 +11.40

Et(OH) + Saccharin 2.00

167.12 £28.77**

63.81 £ 17,28**

Values are mean £S.D.

Significant difference from Et{OH) treated group.(* P < 0.05, ** P < 0.01)
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