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The Effect of Cimetidine, Ranitidine and Famotidine
on the Immune Response in ICR Mice

Ahn, Young-Keun, Kim, Joung-Hoon, Lee, Sang-Keun
Won Kwang Univ., College of Pharm.

ABSTRACT

Experiments were performed on mice to investigate the influences of cimetidine,
ranitidine and famotidine on the immune response.

Immune response were evaluated by antibody, Arthus reaction (Arthus), delayed type
hypersensitivity (DTH), rosette forming cell (RFC), phagocyte activity and whitc blood
cell (WBC) in mice, sensitized and challenged with sheep red blood cells (SRB'.). The
weight of liver, spleen and thymus were measured.

Following results obtained in this experiment.

1) The administration of cimetidine as compared to normal group significantly
decreased Arthus, Hemagglutinin titer (HA), RFC, DTH, WBC and phagocyte activity,
but increased the activity of serum albumin.

2) The administration of ranitidine as compared to normal group decreased RFC and
HA.

3) The administration of Famotidine as compared to normal group decreased DTH
and RFC, and significantly decreased HA, Arthus and serum protein.

4) The administration of ranitidine and famotidine decreased more humoral immune
response than cellular immune response, but the administration of cimetidine signifi-
cantly decreased humoral and cellular immune response, WBC and phagocyte activity.
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RFC(%) =

Number of rosette forming cell
Total cell counted X % Viability

X100
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Table 1. Effects of Cimetidine, Ranitidine and Famotidine on the Body Weight in Mice.

Body weight (gm)

Group Increasing rate (%)
Initial wt. Final wt.
Normal 21.11+0.50 24.30+2.31 15.11%+3.62
Cimetidine 20.30x1.22 25.50+3.84 25.61£2.14**
Ranitidine 20.20+1.27* 26.20+2.95 29.70+1.32**
Famotidine 20.60+£1.17 24.40+1.42 18.44+0.21**

Cimetidine (16 mg/kg), Ranitidine (6 mg/kg) and Famotidine (0.8 mg/kg) were orally administered to ICR mice

once a day for 4 weeks.

Each value is the mean+S.D. of results obtained from 15 mice.

Asterisks denote the significances of the difference between normal group and cimetidine, ranitidine, and

famotidine-treated groups; *p<0.05 **p<0.01.

Table 2. Effects of Cimetidine, Ranitidine and Famotidine on the Spleen and Thymus Weight.

Spleen Thymus
Group
Weight (gm) per body (%) Weight (gm) per body (%)
Normal 0.87+0.39 3.58+6.88 0.14+0.06 0.57+2.59
Cimetidine 0.84£0.21 3.29+5.46 0.17+£0.04 0.66+1.04
Ranitidine 0.93+0.30 3.55+7.16 0.15+0.05 0.57%+1.69
Famotidine 0.71+0.28 2.90+6.71 0.57+3.52 0.57+3.52

Other legends and methods are the same as described in Table 1.

Table 3. Effects of Cimetidine, Ranitidine and
Famotidine on the Liver Weight in Mice.

Liver
Group
Weight (gm) per body (%)
Normal 4.78+0.68 19.67+2.94
Cimetidine 4.89+0.56 19.17+1.45
Ranitidine 4.42+0.65 16.87+2.20”
Famotidine 4.49+0.34 18.40+2.39

Other legends and methods are the same as described
in Table 1.

@ 7HAe] Skl
= AAFo] 19.67+2.94%<u] vwlEled ra-
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Table 4. Effects of Cimetidine, Ranitidine and
Famotidine on the Arthus in Mice.

Group Arthus reaction
Normal 19.64+1.30
Cimetidine 15.19+2.80**
Ranitidine 19.22+1.36
Famotidine’ 15.57+1.922*

Foot pad swelling was measured after intradermal
challenge of 10® SRBC.

swelling of foot pad %100
Thickness of foot pad

At 3 hour FPSI was Arthus reaction.
Other legends and methods are the same as described
in Table 1.

Foot pad swelling index=

® DTH £#

g 21y a3 7Ha T-cellol] &8l 4
#]+= lymphokines®] 3}3t4] At-E-Aef ofd A2
A modut-go 2 E3| fAME7} o] Hof sl ut
% 2. Al A3 Table 5oll4] Bz npel o] &
Azt FA 7 Aol 13.29+2.31¢1d) Bl 3k
cimetidine o] 72 10.13+2.232.2 dA3}A 7+
A5 ow] famotidine Fo37F< 10.44+2 .36 %
4 = F4E Yeldle] S-RBCel tid DTH
7} AA3] FoH ok W 2 | S Ak A

o} MolZ YgTML ofutr Foirlzkel o

Table 5. Effects of Cimetidine, Ranitidine and
Famotidine on the Delayed Type Hypersen-
sitivity Reaction in Mice.

Delayed type hypersen-

Group sitivity (DTH)
Normal 13.29+2.31
Cimetidine 10.13+2.23**
Ranitidine 12.59+1.93
Famotidine 10.44+2 .36

Foot pad swelling was measured after intradermal
challenge of 10® SRBC.

swelling of foot pad
Thickness of foot pad x100

At 24 hour FPSI was DTH.

Other legends and methods are the same as described
in Table 1.

Foot pad swelling index=
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DTHe] A3F2 cimetidine, famotidine %
nitidine 2.2 AlZA HAR3-E A3A]7)
22 Alg st} (Table 5),

® HA 24

AR A W Gukg 7Hdl T-da1 &

ra-
3]

A
9] £A4E o)&dher e o] YU,
2 A#olA cimetidine, ranitidine % fa-
motidine$ 77t 457 Foi3 F AT (S-
RBC) 2 ®Hd3te] &A% A+ TAL7HHA) &
Table 65} %}, & Aabo| 4.80+0.7831¢ »l3f
of cimetidine, ranitidine % famotidine Fo} 7z}
0] 2.67+0.94, 3.67£0.75, 3.25+0.4328 &
A g AT Bof A PAE A4 Her A

s (Table 6),

Table 6. Effects of Cimetidine, Ranitidine and
Famotidine on the Antibody Production in

Mice.

Group Hemagglutinin titer (logy)
Normal 4.80£0.78
Cimetidine 2.671£0.94**
Ranitidine 3.67+0.75**
Famotidine 3.25+0.43*"

Mice were challenged with 10® SRBC 4 days after
sensitization on the 5th day, the HA titer were assayed.

Each value is the mean+S.D (log,) of 10 mice.

Other legends and methods are the same as described
in Table 1.

@ RFC 24

] A 2. 2] rosette 452 F2 T-cellol] 23|
A PA = v 2ol 4 B8E RFCE %2 &
Abgt 7 7= Table To)4 Mt uhe} o] HAbF-o]
6.88+2.19¢ld] w]&led cimetidine F o F-&
3.4612.64% WA zZ4E 2glow ranitidine,
famotidine FoiF& 77+ 3.72+2.72, 3.47%
3.7022 o4 e BaF 2givk(Table 7).
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Table 7. Effects of Cimetidine, Ranitidine and
Famotidine on Rosette Forming Cell in Mice.

Group Rosette( If{of‘ggmg cell
Normal 6.88+2.19
Cimetidine 3.46+2.64**
Ranitidine 3.72%x2.72*
Famotidine 3.471£3.70*

RFC (%)= No. of rosette forming cell %100

Total cell countedX % Viability

Other legends and methods are the same as described
in Table 1.

® macrophage activity &%
PAL 2 k3ol Fe8 f'.f%% e AlZE
carbon clearance test+ in vivool4] Al shi =] A}
Aol FAE Arsle 83 o AMFA
3} carbon £2H= 9] kupffer celloll 4] 40%, ¥
o] Al A Zoll 3 10%7F AA=E Aoz o
= glet,

Table 8. Effects of Cimetidine, Ranitidine and
Famotidine on Phagocyte Activity in Mice.

Group Phagocyte activity
Normal 3.55+0.53
Cimetidine 2.84+0.16**
Ranitidine 3.97+1.24
Famotidine 3.24+0.52

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.

Other legends and methods are the same as described
in Table 1.

2 Age] gAAE 845 E A Ade
Tabel 80419} 7o) A ibo] 3.55+0.5320d vl
3}od cimetidine £oif-0] 2.84+0.162.2 HA3}
ZAE Ho] A EA UJ xq]oux-l o u}.o__ oazﬂxﬂo]

o=

BCGE 13 Ao Sola % 1, 2, 3, 457
cimetidinee £ojgt 23l il 2o FAL 25
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histamineill H.-receptor Z13}A|ql cimetidine?]

Fodol] ofsf| cfA]Al 2] &A5e] A=<
7} 15 Folol 3 ojAsE e w4
histamineol] 2j3 FAWMEF2] lysosomal
hydrolase #2947} cimetidined] 2)& x}zh=]c}
7} 2% Helk 2057 wWel Aoz Ao
(Table 8).

. & AAFo] 7,920+4330d] w5}
cimetidine Fo]-2 5,532+398% AA3} L&

¥} (Table 9).

Table 9. Effects of Cimetidine, Ranitidine and
Famotidine on Peripheral WBC in Mice.

Group White blood cell (/mm?)
Normal 7,920+433
Cimetidine 5,532+398**
Ranitidine 7,980£764
Famotidine 7,764+703

Other legends and methods are the same as described
in Table 1.

Asetd &4

PR che AAFo] 6.7710.43 g/dletd ¥}
o ranitidine Foi7-2 9.43+2.17g/dIZ ¥ 3%
Z715 ¥9) ulg famotidine $o} & 4.45+0.41
g/dlEZ A% 745 2ok, =3 ¥4 albumin
o A AFo] 2.85+0.18g/dl] ) vl3 cimetidine
FolF2 3.48+0.46g/dI2 2 A3 F7E 1Y
2.7 ranitidine $o{ 7€ 3.10+£0.21g/dIE 9
A e F7HE 23tk Globuling®  FHA-o]
3.29+0.25g/dlsld] ®l3dled ranitidine Fof -2
6.33+1.96g/dle2 #xHGd Z7}2 HQl Hbd
famotidine Fo]#-& 1.51+0.20g/d/2 A
e Bk A/Glee AAHEel 0.77+£0.1221
o] ¥}3le] ranitidine Fo1F2 0.49+0.112 A
8 7245 B9l oy} famotidine $oF2 1.95+
1.05% #Ag F7H5 2=t (Table 10).,
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Table 10. Effects of Cimetidine, Ranitidine and Famotidine on the Serum Proteins in Mice.

Group Protein (g/dl) Albumin (g/dl) Globulin (g/dl) A/S ratio
Normal 6.77+0.43 2.85+0.18 3.294+0.25 0.77+0.12
Cimetidine 7.58+1.58 3.48+0.46** 4.10+1.12 0.85+0.41
Ranitidine 9.43x2.17** 3.10%+0.21* 6.33+1.96%" 0.49%+0.11**
Famotidine 4.45+0.41** 2.94+0.21 1.51+0.20** 1.95+1.05**

Other legends and methods are the same as described in Table 1.

7 e

upe 2o glo]A] cimetidine, ranitidine %
famotidineo] woduk-gol v| A& F3FL ofF-3} FF
c},

1. cimetidine £o]-F& AALFol v]s] Arthus,
HA, RFC, DTH, WBC % 44z $4& &
A3 Ao A albumin FEE A9
7 A

9. ranitidine £oj#2 A7) vld) RFCE 7
oA QA AaAHew HAE A 2242
},

3. famotidine Fo}F-& Aol wlsi DTHe
RFC= #914 A 74217 e Arthus, HA %
2834 gl e A FaAch

4. o]Ak9] A3} ranitidinez famotidine FoiF
L AzA dddche AU WdE Ao
cimetidine $o] & A A4 W, A2A WY, &
258 99T £ o Az F4E oS FL

Azt
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