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ABSTRACT

Experiments were performed on mice to investigate the influences of ampicillin and
ethanol on the immune response. Ampicillin 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.

1. The combined administration of ampicillin and ethanol as compared to ampicillin
had not influence on the weight of spleen, but increased the weight of thymus.

2. Humoral immune response was slightly reduced by ampicillin. Especially, the
combined administration of ampicillin and ethanol significantly reduced hemclysin
production.

3. Cellural immune response was reduced by ampicillin. The combine administration
of ampicillin and ethanol significantly reduced cellural immune response.

4, Peripheral circulating white blood cell was reduced by the combined administra-
tion of ampicillin and ethanol as compared to ampicillin.

5. The combined administration of ampicillin and ethanol as compared to ampicillin
had not influence on the phagocyte activity.
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Table 1. Effects of ampicillin and ethanol on the body weight increase in mice.

Body weight (gm) Increasing rate
Group
Initial wt. Final wt. (%)

Normal 19.83£0.30 26.20%0.83 33.33+2.82
Ampicillin 50 mg/kg 19.68+0.32 23.66%+0.92 23.4742.23
Ampicillin 100 mg/kg 19.5440.32 24.12%0.60 24.05+2.69
Ampicillin 200 mg/kg 19.16+0.14 24.87+0.91 28.70+4.33
AMP 50 mg/kg+Ethanol 19.42+0.40 26.37+1.14 38.43+3.52
AMP 100 mg/kg+ Ethanol 20.11+¢.21 26.70+1.32 34.12+3.61
AMP 200 mg/kg+Ethano!l 19.22+0.21 27.27x1.06 40.02+4.00

Each value is the mean+S.D.
Ampicillin was administered intraperitoneally, and 4% ethanol was administered in the drinking water for 4 weeks.

Table 2. Effects of ampicillin and ethanol on spleen and thymus weight in mice.

Spleen weight _Spleen Thymus weight Thymus wt. 100

Group (mg) Body wt. x100 (mg) Body wt.

Normal 168.60+13.67 0.67+0.07 37.70x3.07 0.14%0.01
AMP 50 mg/kg 161.60+£15.67 0.64+0.06 37.65%+2.55 0.16x0.01
AMP 100 mg/kg 148.20+15.67 0.59+0.06 37.50+2.76 0.15+0.01
AMP 200 mg/kg 153.25+ 8.33 0.62+0.04 38.60£3.00 0.16x0.01
AMP 50 mg/kg+Ethanoi 162.10£16.33 0.62x0.06 50.63+3.28** 0.19+0.01*
AMP 100 mg/kg+ Ethanol 166.25+15.67 0.62+0.05 44.30+4.00 0.06+£0.01
AMP 200 mg/kg+ Ethanol 147.90+10.67 0.49+0.03* 48.11+4.00* 0.17£0.01

Each value is the mean+S.D.
Ampicillin and ethanol were administered for 4 week.
Significant difference from normal group. (*p<0.05, **p<0.01)
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Table 4. Effects of ampicillin and ethanol on the
Arthus and delayed type hypersensitivity

reaction.
Group Arthus N
reaction DTH

Normal 24.12+1.75 14.40+£1.29
AMP 50 mg/kg 20.51+1.97 12.83+1.29
AMP 100 mg/kg 20.51+1.30 11.53%+1.23
AMP 200 mg/kg 22.77+2.06 11.20+1.30*
AMP 50 mg/kg .

S Ethamg 25.11+1.83  11.40+1.00
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+Ethanol & 27.03+1.76 7.56+0.79
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+Ethanol 20.66+1.35 6.85+0.78
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Foot pad swelling index =
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Each value is the mean+S.D.

Significant difference from normal.
(*p<0.05, **p<0.01)
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Table 5. Effects of ampicillin and ethanol on Rosette
forming cell in mice.

Group RFC (%)
Normal 13.50%1.24
AMP 50 mg/kg 10.47+1.14
AMP 100 mg/kg 10.05+0.68*
AMP 200 mg/kg 9.88+0.58*
AMP 50 mg/kg+ Ethanol 9.88+0.42**
AMP 100 mg/kg+Ethanol 8.18+0.43**
AMP 200 mg/kg -+ Ethanol 7.08+0.45**

_ No. of rosette forming cell
RFC (%)= Total cell counted X % viability *100
Each value is the mean+S.D.
Significant difference from normal group.

(*p<0.05, **p<0.01)
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Table 6. Effects of ampicillin and ethanol on periph-

eral WBC and phagocyte activity in mice.

Group WBC (/mm®) Phagocyte

activity
Normal 10,080+256 3.95%+0.26
AMP 50 mg/kg 11,800£377 3.44%0.27
AMP 100 mg/kg 9,920+277 2.93%0.18**

AMP 200 mg/kg 10,466+633 2.41+0.23**
AMP 50 mg/kg+Ethano!  8,600+542* 2.87+0.24**
AMP 100 mg/kg+Ethanol 9,280+461 2.94+0.30**
AMP 200 mg/kg+Ethanol 7,000-+563* 2.50+0.20**

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.

Significant difference from normal group.

(*p<0.05, **p<0.01)

2) XR#Mme| E¢

Ampicillin E&#H &2 ampicillin % eth-
anol BFAEBEES 48 %83 #% carbon clear-
ance testZ HA|3 KEHMAS] FH2 Table 6
2 ok, IEE#EEC] 3.95+0.2690d Hdhod
ampicillin EEHREBEL R R e} BEEHA
BAste 7ol 9lglen %83 ampicillin 100
mg/kg BHIREE S ampicillin 200 mg/kg BE1%
BB £%&% 2.93+0.18, 2.41%+0.232 o ¢
#ESA Bt =3 ampicillin % eth-
anol Bt BN A = BEE A B st et

% -

Al el A @
-lymphocyte®] #EES K TA]7]=

B¢l ethanol&ES T
EEES] #BEE

i = B R RS kI o A
%}, Mc Farland %ol {&3}% ethanoldh i 2%
ol QoA FhIER WA, WEEK WA % B
of BEMol &S #5612 ®, Ampicilling
28 ant wmEet G, leveld 4% BAE 2
23t mitogenol] 93} #EEKS| transformation
4 Ak ameke] #ERge] KTH2 3
oh0 g MEER U HAR HRkZ T4
Ae KEREEBE RENE EFG 4TS
st leh®®, A EEolA iR ERY B E
u] Fo] ampicillin % ethanol A% 7} R &
2 WSl «p7le] o) S Aoz B, =
iR iEMEESeE T-#EERY 41kl
Zol #ojstm & v, A BEolA ampicillin
BBkl ﬂﬁﬁﬂ/ﬂb o7k Ehnshe 4 X
o v ampicillin & ethanol #fE# 8ol {Kste] 2
HRo| EEHRBE 3t FRESIA #@nd A
0 2 n]&0o] ampicillin % ethanol #tFH# R} fg
B2 hypertrophy % 7} o &t REKER o}
© Mt RBREN o HES vA oz B
Kot B RERE Hd T-HERR KF
M HUEQ ¥R mBRel #3 miFEHAEQ FKMmBk
HERE Y AORE fES o BRY 2%
el WS fiEsted da M=z Ao,
A EEOlA RmEk @EEREE ampicillin %
ethanol fEAIRSE KA <47 WAt o,
EMF M+ ampicillin @& HHEF ampicillin
% ethanol BFAI#EEEEANA BEESHA W sl
ampicillin®] {#&gigo] ®hndtel ule} MMM
Ak o] TS ® ampicillin % ethanol fFFH#%
gloll fk3lol 1 fERC] ¥ WA ol&
Chakrabarty %< #&2 =1%o FmEkigm$k
fHel gEd BY v Wis EHbe BT 42
dAdAde] glv Aoz HRHCP,

Arthus K-S ZF4% A kel KT HE—3
fEEAE Mi8 F Ad 29 Bl 4
¥ =] = lysosomal enzymeol| 2j3te] Uojrte
Dis AT BMEE BRoZ K& BEA
ampicillin % ethanol ffHA#EHN A= EHE



62 KOR. J. ENVIRON. TOXICOL.

\\

B 2 EZRESL QYT ok HiltEEdE ¥
Yol glv Aoz miﬂﬂ"’}.

SBIERY BB HE-S RfE T-#kEEkol of ol fEaE
# lymphokines®] {tE{EH:EHHE 3 Mk
BIBREC 2 #5 KREMMIE 2ol Ioddte v}
& EEiol A ampicillin % ethanol % &
A BE A (KT8 el0, ol AMmERES kK&
MR iE M el Kol 71elstel ampicillin®] it
ZEIEIER S ethanole) #IEI|fERCl FEFH L.
2 Rt o k= o

i im el RosettefZmife2 £2 T-cellel ¢
sl A o] Folx & v, A FEExel 4 ampicillin #
BB ampicillin % ethanol #fA #5282
Rosette 2 & fi fu g o] BAE S WA+ MR Y
hypertrophy @ T-lymphocyted] #RiIgHEe] %t
{toll ©& T-lymphocyte?l ol #HEE= #
3] ampicillin E&HE#E Y o} ampicillin % eth-
anol PFRRE7} Mol o & A2 ethanolst
ampicilline] Fite] HFEHE EAY Aoz
B o,

KPR A Bk~ ampicillin BB HEY o=
ampicillin % ethanol A% K3l FRM
AA KT AL ethanole] Fkol MR Z
3 Aol #BEZ o8 walch,

KR REREN EEG 982 3l 1
fe2 carbon clearance test¥ in vivooll Al #H#H
AR i EHES wEksle AR Hkes
E3BRiES & carbon 7 9 kupffer cellol] A
40%, el KEMmiEsl &9 10%7 BEsw
Rog ey $oh, & EEIA ampicilling
e Eo| B\indol otel kAR Fitel BBE
3| @3l 2 m ampicillin % ethanol #fF#% &
o 2leiA{ & ampicillinell &3 KEHMiE] %
£ o)A =} gicd, o]+ Loose ol #H453 ratof
Aol Al ethanol®] F4Foi= K& Ml HEES
£ AL o @iREs KREMIBY #
e £ G fEE 9] FoP o] & ethanol
o] HyEHM o] ampicillin®] phagocytic activity
ol HEE rlAx] & Aoz B,

Vol. 3, Nos. 1~2

#& ]

Ampicillin®} ethanole] mouse® &K
o] X & L ohe 2o

1. Ampicillin % ethanol ffFH#% A2 ampi-
cillin BBt tsted Mg FRv &
#do] gl ot iRl EES BinAl H

2. Ampicillin BEHREEL BNt RERE
S <k7) A Al 7 2.0 ampicillin % ethanol f#H
o] ol 3 R FORET AR
A sk e

3. Ampicillin BHZEES A2 #Hik
H RERES EESA BALAR " $3
ampicillin % ethanol R HE-S BEES A K
Aalodt,

4, KIEPEIR B MEKE ampicillin B E%EFE
H3}ed ampicillin % ethanol BFAREEEA A
Al

5. KEMAS EHE-E ampicillin B A
% EAslel ovd ampicillin ¥ ethanolfif ik

£ ampicillin BH#FER Hdle] 271 ol
o},

REFERENCES

1. Slater, T.F., et al: Changes in liver nucle tide
concentrations in experimental liver injury, 2.
acute ethanol poisoning. Biochem. J., 93; 267
9(1964)

2. Rubin, E,, et al: Experimental alcohoric hepati-
tis. Science, 182, 305 (1973)

3. Lieber, C.S,, et al: Effects of prolonged ethanol
intake in man: Role of dietary adipose and
endogenously synthesized fatty acid in the path-
ogenesis of the alcoholic fatty liver. J. Clin.
Invest., 45, 1400 (1966)

4. Glamros, J.T.: Alcohol and liver disease. Am. J.
Digest. Dis., 14 477 (1969)



5.

10.

11.

12.

13.

14.

15.

16.

17.

18.

April, 1988 Ahn et al.: Effect of Ethanol on the Immunotoxicity of Ampicillin in l\%ice 63

Rubin, E, et al.:. Ethanol incleases hepatic
smooth endoplasmic reticulum and drug-
metabolizing enzymes. Science, 159, 1469 (1968)
Berenyi, M.S., Straus, B. and Avila, L.. T-
Rosettes in alcoholic cirrhosis of the liver. J.A.

M.A., 44, 232 (1975)

. Tennenbaum, J.I., Ruppert, R.D., st. pierre, R.L.

and Green berger N.J.. The effect of chronic
alcohol administration on the immune
responses in rats. J. Allergy, 44, 272 (1969)

. Demeo, AN. and Anderson, DR.: Defective

chemotaxis associatrd with a serum inhibitor in
cirrhoticpatients. Engl. J. Med., 286, 735 (1972)

. Loose, L.D., Stege, T. and Dr. Luzio, N.R.: The

influence of acute and chronic ethanol or bour-
bon administration on phagocytic and im-
muneresponse in rats. Experimental and
Molecularpathology, 23, 459 (1975)

Tapper, M.L.: Infections complicating the alco-
holic host.: Infections in the Abnornal Host.
Xorke Medical Books, 474 (1980)

Sjoberg, B., et al.: New aspects on antigens in
penicillin CRC critical reviews in toxcology, 7,
219 (1980)

Petz, L.D.: Drug-induced immune haemolytic
anaemia. Clinicology, 9, 455 (1980)
Bergan, T.. Aminopenicillins: concluding
remarks. Infection

Levine, B.B., et al.. Predictio of penicillin
allergy by itests. J. Allergy, 43, 231 (1969)
Stewart, G.T.: Allergy to penicillin and related
antibiotic and immunochemical mechanism.
Annu. Rev. Pharmacol., 13, 3

Ahlstedt, S., and Kristofferson, A.: Experimen-
tal evidenc eased incidence of penicillin allergy
through use of pure infection, 7, 499 (1979)
Garratty, G., and Petz, L: Drug-induced
immune hemolytic a. /. Med., 58, 398 (1975)
Forsgren, A., and Schmeling, D.: Effect of anti-
biotics on of human leukocytes. Antimicrob.
Agents Chemother., 11,

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Goran Bang, and Forsgren, A.: Antibiotics and
suppression funtion in vitro. Antimicrob. Agents
Chemother ., 16, 55

Chakrabarty, A K., et al.: Effects of antibacter-
ial agents orplement system. Immunophar-
macology, 3, 281 (1981)

North, R.J., Berche P.A., and Newborg M.F.:
Immunologicnces of antibiotic-induced abridge-
ment of bacterial infecdect on generation and
loss of protective T-cell and immunologic mem-
ory. J. Immunol., 127, 342 (1984)

Reed, N.D,, Crowle, P, K, and Ha, T.: Use of
mast cell deficient mice to study host parasite
relationships in immuno-deficient animals, B.
Sordet ed. Karger Baselip 134 (1984)

Ha, T.Y. and Rhee, H.K.: Effect of inosiplex on
cellular and humoral immune response. J. Kor.
Soc. Microbial, 1, 57 (1981)

Sugimoto, Kojima, A.M., Yaginuma, K. and
Gashira, Y.E.: Cell mediated and humoral
immunity in mice. Jpn. J. Med. Sci. Biol., 28, 23
1972)

Garvey, J.S., Cremer, N.E, Sussclorf, D.H.
Methods in immunology, 3rd, 449 (1980)
Elliott, B.E., J.S.Haskill.: Charscteristics. of
thymus-derived bonemarrow-derived Rosette
forming lymphocytes, Evr. J. Immunoi., 3, 68
(1973)

Biozzi, G., Benacerraf, B. Stiffel, C., and
Halpern, B.N.: Etude quantitative du l'activite
granulopexique du systeme reticulo entherial
chezla souris. C.R. Soc. Biol. Paris, 148, 431
(1954)

Mofarland, H. and Libre, EP.. Abnormal
leucocyto response in alcoholism, Ann. intern.
Med, 59, 865 (1963)

Simmosed, B.: Graft versus hosf reaction. their
natral history ad applicability as tools of
research. Progr. AAllergy, 6, 349 (1961)

Kim, J.N.: Immunobiological studies in mic

treated with chemical calcinogen 3-



64 KOR. ]J. ENVIRON. TOXICOL. Vol. 3, Nos. 1~2

methylcholanthrene. Dopt. of Vet. Med. Jeon- 31. Back, J.F., and Dardennc, M.: Antigen recogni-
buk. Natnl. Univ. Graduate School, (1983) tion by T lymphocytes. Cell Immunol, 3, 1
(1972)



