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Anxiety is associated with subjective distress and many harmful physiological effects including
oxidative stress, immunodepressive effect, and an increase in blood pressure. Anxiety is also
implicated in a number of psychiatric disorders. The objective of this work was to study the protective
property of homeopathic drugs on immunodepression caused by high anxiety level by evaluating the
immunological effect of both acute and subacute intraperitoneally administration of high dilutions (9
CH, 15 CH and 30 CH) of Gelsemium sempervirens L., Histaminum and Poumon histamine in mice with
contrasting level of anxiety evaluated in the light/dark choice test. Our results showed that these
homeopathic drugs at different dilutions exert an important immunotrope effect on the cellular
(granulocytes, monocytes, total lymphocytes, TCD4’, TCD8® and NK cells) and humoral
(immunoglobulins A, E and G) immunity in anxious mice.

Key words: Anxiety, Gelsemium sempervirens L., Histaminum, Poumon histamine, light/dark choice test,

cellular and humoral immunity.

INTRODUCTION

Anxiety affects one-eighth of the total population world-
wide and has become an important area of research in
psychopharmacology during this decade (Eisenberg et
al., 1998). Anxiety is defined as a feeling of apprehension
and fear characterized by physical symptoms such as
palpitations, sweating, and feelings of stress. Anxiety
causes considerable subjective distress (Ayers et al.,
2007), reduces life satisfaction (Brenes et al., 2005) and
increases the risk for the onset of disability, even in high-
functioning older adults (Seeman et al., 1995). Yet,
anxiety continues to be under-recognised, and therefore,
under treated (Forsell and Winblad, 1998; van Hout et al.,
2004), and is likely to be subacute and unremitting
(Livingston et al., 1997). Anxiety most likely becomes
pathological when it presents an extreme and persistent
character (Vautrin et al., 2005). Our recent findings have
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shown that anxious mice have the oxidative stress in their
central and peripheral systems (Bouayed et al., 20073;
Rammal et al., 2008a and b). In a recent research, we
have also found that anxiety exerts a significant
suppressive effect on the cellular and humoral immunity
(Rammal et al., 2010a), which leads us to study the
action of natural products on the peripheral immune
status in anxious mice. Currently, there is an increasing
evidence that natural products have beneficial effect on
anxiety (Vignes et al., 2006; Bouayed et al., 2007b),
oxidative stress (Bouayed et al., 2007b and c¢) and
immunity (Bousta et al., 2001; Elhabazi et al., 2006).

G. sempervirens L. is a medicinal plant which
possesses sedative and analgesic properties (Valnet,
1992), it decreases seizures (Peredery and Persinger,
2004), and has potent effects on the central and peri-
pheral nervous system (Newall et al., 1996; Ellingwood,
1919). In addition to its anti-inflammatory properties, it
was also traditionally believed to have a beneficial
Influence in epilepsy and chorea. The main active
Compounds of G. sempervirens (Demarque et al., 1995)
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are sempervirine, gelsemicine and also gelsemine that
have both stimulant and depressant actions on central
nervous system (Newall et al., 1996; Ellingwood, 1919).

P. histamine is prepared from the lungs of guinea pigs
sacrificed during anaphylactic shock after ovalbumin to
advance awareness. It contains several inflammatory and
allergic mediators such as histamine and leukotriene
involving in the regulation of allergic reaction
mechanisms (Demarque et al., 1995).

Histaminum possesses some pharmacological actions
as excitement of the smooth muscles of arteries, veins,
the bronchioles and the intestinal, dilated capillaries.
Also, hyperglycemia, polycythemia, leucopenia and some
allopathic uses as anaphylactic shock, neuralgia,
subacuterheumatism, gastric ulcer, urticaria (Voisin,
1949) have been reported for Histaminum. In home-
opathic medicine, Histaminum is used to treat the acute
hypotension, stomach ulcers, asthma, migraine,
angioedema, erythema (Voisin, 1949).

In the present investigation, we evaluate the effect of
acute and subacute intraperitoneally administration of
high dilutions (9 CH, 15 CH and 30 CH) of three
homeopathic drugs (G. sempervirens, P. histamine and
Histaminum) on the cellular (granulocytes, monocytes,
total lymphocytes, TCD4", TCD8" and NK cells) and
humoral (immunoglobulins A, E and G) immunity in mice
with contrasting levels of anxiety evaluated using the
light/dark choice test (Crawley and Goodwin, 1980;
Misslin et al., 1989; Belzung and Le Pape, 1994;
Bouayed et al.,, 2007a,b; Rammal et al., 2008a,b;
Rammal et al., 2010a).

MATERIALS AND METHODS

Homeopathic drugs were obtained from BOIRON Laboratories,
France. Halothane was obtained from Belmont Laboratories,
France. Heparin was obtained from Sanafi-Synthelabo, France. Anti
mouse antiCD4, CD8, NK, lysing solution, and CellWASH solution
were obtained from Becton Dickinson (BD, USA). The monoclonal
IgA, IgE, and anti-IgE were obtained from Interchim, France. The
monoclonal IgG, anti-IlgG, anti-lgA, Phosphate Buffered Saline
(PBS) 1X, and Carbonate-bicarbonate buffer were obtained from
Sigma Co., St. Louis, MO, USA. Tween 20 and sulfuric acid were
purchased from Roth. Bovine Serum Albumin (BSA) and 3,3,5,5’
Tetramethylbenzidine (TMB) were obtained from Merck,
Calbiochem, Germany. The 96-well plates were obtained from
Nunclon, Delta, Denmark.

Animals

We used Swiss albino male mice that were nine weeks old at the
time of delivery from the breeder (Charles River, France) and
ranged in weight from 35 to 40 g. They were housed with a 12 h
light: 12 h dark schedule (lights on at 8:00 p.m.) with free access to
water and food (SDS Dietex - France) and maintained at a constant
temperature (21 £ 2°C) and a relative humidity of 55 + 10%.
Experiments began after a 1-week period of acclimatization. All the
procedures applied in the experiment, on these mice, were in
accordance with the European Communities Council Directive of

November 24", 1986 (86/609/EEC).

Light-dark choice test

We have employed the light/dark choice test described by Crawely
and Goodwin (1980). The light/dark box apparatus consisted of two
compartments (light/dark, surface ratio 3:2), divided into 15 squares
(9 x 9 cm). The dark box (black PVC, 27 x 18 x 29 cm) was illumi-
nated by a dim red light (50 Lx) and was divided into six squares.
The lit box (white PVC, 27 x 27 x 29 cm) was illuminated by a white
light located 1.50 m above the device (150 Lx at the level of the
floor) and was divided into nine squares. The two compartments
were accessible by means of a small door (7 x 7 cm).

To distinguish between anxious (A) and non-anxious mice (NA),
we adopted the method previously described by Rammal et al.
(2008a, b) and Rammal et al. (2010a). Briefly, testing was
performed in a dark room. After each test, the light/dark box was
cleaned with a 10% ethanol solution. Each test was 180 s long. At
the beginning of the test, each animal was placed in the lit box with
its head facing the door of the dark box. The amount of time spent
in the lit box, the number of entries into the lit box (all four feet) and
the latency time (latency of the first crossing from the dark to the lit
box) were recorded after the first entry into the dark box.

The mice were considered anxious when the latency time was
elevated (more than 120 s), the time spent in the lit box was low
(from 0 to 14 s) and the number of transitions was weak (from 0 to
2). The mice were considered non-anxious when the latency time
was low (from 5 to 30 s), the time spent in the lit box was elevated
(from 70 to 100 s) and the number of transitions was high (from 8 to
12).

According to these criteria, only 10% of mice were considered as
anxious and 10% as non-anxious from a general population of 100
mice. Thus, 80% of mice with intermediate behavior were
eliminated in this study.

Administration of various drugs

Acute (1 day) and subacute (15 days) intraperitoneally
administration (ip) of high dilutions of three homeopathic drugs
were done to the anxious and non-anxious mice. Control group was
intraperitoneally injected the H.O dynamized.

Immunological study

To determine the numbers of granulocytes, monocytes, total
lumphocytes, TCD4*, TCD8*, and NK cells by flow cytometry
technique and the immunoglobulins A, E and G by ELISA, all
samples were prepared according to the method previously
described by (Rammal et al., 2010a).

Study design

A general population of 200 mice was used to evaluate the effect of
each homeopathic drug in this study. Immediately after the
separation of the anxious (A) mice (40) from the non-anxious (NA)
mice (40) using the light/dark box test, the drugs (homeopathic drug
and vehicle) were injected. Half an hour after the administration of
various drugs, mice (20 A and 20 NA) were anaesthetized with the
halothane and then sacrificed. The rest of mice (20 A and 20 NA)
were injected daily at the same time during 15 days with various
drugs until D15 where their level of anxiety was evaluated. At D15,
immediately after the light/dark box test, the mice were killed and
their blood was collected to realize the different immunological
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Table 1. The effect of G. sempervirens on the leucocytes numbers in mice. (n = 10). *P < 0.05, **P < 0.01 between control A and

treated A group.
Groups Lymphocytes Granulocytes Monocytes CD4 CDs8 NK
9CH  Control NA 4048 + 352 3092 + 328 171 £ 17 2172 + 221 500 £ 55 269 £+ 24
Control A 3769 + 314 3040 + 294 171 £ 26 2056 + 180 557 +70 320 + 60
Gelsemium A 3881 + 355 2502 + 322 119 £ 15* 2029 + 210 545 + 58 331 £ 67
15CH Control NA 4420 + 355 3232 + 153 151 £ 18 2174 £ 199 564 +70 315+ 93
D1 Control A 3548 + 238 3670 £ 313 194 + 14 1754 £ 153 513 £+ 71 318 £49
Gelsemium A 4183 + 425* 2714 + 312* 118 £+ 12** 2363 + 250* 509 + 54 175 + 29*
30 CH Control NA 5696 + 479 2032 + 298 129 + 15 2772 + 353 774 + 99 377 £49
Control A 3924 + 221 3145 + 298 155 + 14 2015 + 186 606 + 30 327 £42
Gelsemium A 4187 + 234 2561 + 235 133 +12 1991 + 93 604 + 29 360 +70
9CH Control NA 4303 + 429 1628 + 345 146 + 22 2354 + 239 596 + 73 236 + 27
Control A 3188 + 345 2393 + 249 155 + 37 1754 + 169 366 + 31 228 +48
Gelsemium A 4224 +207* 1693 + 264* 88 +7* 2096 £ 119* 574 + 35** 339 +87
15CH Control NA 4094 + 472 3787 + 556 165 + 53 2489 + 311 633 + 76 235+ 84
D15 Control A 3548 + 238 2966 * 639 145 + 22 2142 + 308 578 +70 210+ 30
Gelsemium A 4240 + 423 2744 + 487 114 £ 23 2306 + 270 628 + 92 345 + 96*
30 CH Control NA 2710 + 421 2884 + 697 154 + 17 1809 + 272 442 + 65 241 £ 38
Control A 3553 + 275 2945 + 500 162 + 40 1673 + 277 417 + 61 258 + 39
Gelsemium A 2758 + 352* 1512 + 262* 107 £23** 2029 + 206 453 + 66 266 + 96

studies (cellular and humoral immunity).

Statistical analysis

Results are presented as mean + S.E.M. Data that did not conform
to a Gaussian distribution were analyzed using a Mann-Whitney U-
test to compare one group to another. Data that conformed to a
Gaussian distribution were analyzed using a Student’s t-test. Mean
differences with P < 0.05 were considered statistically significant.

RESULTS

Effect of G. sempervirens on the cellular immunity in
mice

Acute administration of G. sempervirens at the dilution 15
CH has induced a significant effect on the total
lymphocytes, TCD4". In the same time, it has significantly
prevented the action of anxiety on the granulocytes and
monocytes and diminished the level of NK cells (Table 1).
Subacute administration of G. sempervirens at the
dilution 9 CH has induced a significant effect on the
granulocytes, total lymphocytes, TCD4* and TCD8". In
the same time, it has significantly prevented the action of
anxiety on the monocytes (Table 1). The dilution 30 CH

has induced a significant immunoactive effect only on the
total lymphocytes. It has significantly prevented the action
of anxiety on the monocytes (Table 1).

Effect of G. sempervirens on the humoral immunity in
mice

Results obtained showed that acute administration of G.
sempervirens at the dilution 9 CH has significantly
increased the immunoglobulin  (IgA and 1gG)
concentrations (P < 0.05). The dilution 15 CH has
significantly increased the IgE only. In the same time, the
30 CH dilutions have significantly increased the IgE and
the 1gG (P < 0.05) (Table 2).

Subacute administration of the different dilutions of G.
sempervirens  has  significantly  increased the
concentration of the IgE (P < 0.05) (Table 2). By the
same way, only the dilution 9 CH has significantly
increased the IgG concentration (Table 2).

Effect of Histaminum on the cellular immunity in mice

Acute administration of Histaminum at the dilution 15 CH
has induced a significant effect on the TCD4" (Table 3).
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Table 2. The effect of Gelsemium sempervirens on the humoral immunity in mice. (n=10). *P<0.05, **P<0.01 between control and treated group.

D1 D15
IgA IgE IgG IgA IgE IgG
NA A NA A NA A NA A NA NA A
Control 9CH 30+9 11+£0.8 4+0.8 4+1 2+01 21+03 172+3 23+7 6+1 43108 2301 92+4
Control 15CH 254 +56 26.3+8 4+0.9 5+1 21+03 304 174 +2 12+0.9 5+0.8 33+x05 25+03 23%03
Control 30CH 2919 21t5 43+15 4+1 2+01 24+09 192+2 13416 5+0.7 4+0.6 22+03 4+0.9
Gelsemium 9CH 453 +15 371 £11* 66 + 34** 37 £18* 6 +3" 7+£3.7" 47 +13 23+6 34.2 £ 14" 13 +4* 10£4* 3.2%0.3"
Gelsemium 15CH 40.3+12.6 319 28+£9.8™ 23.1+9"™ 8+t45 6.4+34 421137 22+5 41 £21*™ 1415 4x0.6 3.4+05
Gelsemium 30CH 24 +5 18 +2.7 18.2+45"™ 18+6"™ 54+2™ 6+1.8™ 38x8.6 21.4+8 32.5+15" 16 £ 5* 61 4+0.6
Table 3. The effect of Histaminum on the leucocytes numbers in mice. (n = 10). *P < 0.05, **P < 0.01 between control A and treated A group.
Groups Lymphocytes Granulocytes  Monocytes CD4 CD8 NK
9 CH Control NA 4222 + 307 2666 + 318 176 £ 18 2143 £ 126 531 £39 368 £ 68
Control A 3684 + 304 2992 + 188 174+ 18 1902 + 183 564 +57 416 £ 33
Histaminum A 4498 + 446 1785 £ 169*** 127 £ 11~ 2563 + 246* 531 £56 280 £ 75*
15 CH Control NA 4604 £ 330 2451 + 226 148 £ 19 2356 £ 165 696 + 92 475+ 78
D1 Control A 4394 + 132 2737 £ 271 170 £ 19 1895 £ 91 626 + 58 328 + 68
Histaminum A 4682 + 310 1788 + 252* 125 £ 11~ 2279 + 155* 595 + 56 309 £ 44
30 CH Control NA 3983 + 363 3251 £ 227 168 £ 20 2013 +£194 531 £68 301 £55
Control A 4265 + 235 2616 £ 290 181 £ 34 2148 £ 146 700 £ 65 318 £ 57
Histaminum A 4672 + 298 1902 + 169 119 £ 10* 2293 + 126 601 £ 59 333 £58
9 CH Control NA 3825 £ 317 2517 £167 163 £ 24 2111 £212 568 + 62 132 +18
Control A 2734 + 464 3655 £ 675 228 £ 54 1375 +£197 389 £ 62 176 £ 37
Histaminum A 4266 434" 1770 + 298" 131 £ 217 2339 £ 222** 560 + 67* 237 £48
15 CH Control NA 3627 + 326 2767 £ 606 217 £ 45 1980 + 234 501 £ 49 220 £ 27
D15 Control A 3101 £ 382 2949 + 585 242 £ 92 1706 £ 260 499 £+ 74 250 £ 95
Histaminum A 3840 + 353 1738 + 275 107 £13* 2027 £ 149 487 + 49 235+ 39
30 CH Control NA 4109 + 447 2805 + 604 149+ 18 2121 £ 204 585 + 66 307 £ 65
Control A 4024 + 342 2380 + 296 204 £ 40 1989 £ 197 595 + 69 296 £ 53
Histaminum A 4182 + 396 1818 + 349 142 + 38* 2232 £ 198 528 £ 57 263 £ 60
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Table 4. The effect of Histaminum on the humoral immunity in mice. (n = 10). *P < 0.05, **P < 0.01 between control and treated group.

D1 D15
IgA IgE IgG IgA IgE IgG
NA A NA A NA A NA NA A NA A
Control 9CH 216 15+1.9 41 £1 42116 2+01 22+03 222+5 16438 6+1 42 +1 62 33105
Control 15CH 14116 20+4.38 3.5+1 4+0.9 2+03 3+x05 18329 10.1+0.6 5.1+0.8 31+06 4x07 3+0.6
Control 30CH 34+9.8 51 £17 43 £1 431 25104 2+01 292167 12x1.5 6+0.9 34105 6+1 3+04
Histaminum 9CH 25+7 211+4 24+8™ 171146 5+2* 23+02 2857 47.3x22* 18 £6.9* 21+8* 3+x04 3405
Histaminum 15CH 22 +3.9* 28+ 10 19+5*™  57.1 £35" 5+2* 5+15° 47+139* 342+11* 275+10.8* 16+6™ 3405 5109
Histaminum 30CH 26.4+7 19.1+3" 24 +9.3"™ 221+9" 52+2 5+1.9™ 39+16 345+14 24 +9* 62+48° 4+06 6+1.6"

In the same time, all dilutions of Histaminum have
significantly ~decreased the level of the
granulocytes and monocytes. The level of NK
cells has significantly been decreased by the
dilution 9 CH only (Table 3).

Subacute administration of Histaminum at the
dilution 9 CH has induced a significant effect on
the TCD4" and TCDS8". In the same time, it has
significantly decreased the level of the granulo-
cytes and the monocytes (Table 3). The dilution
15 CH has induced a significant effect only on the
TCD4". It has significantly decreased the level of
the granulocytes and the monocytes (Table 3).
The dilution 30 CH has induced a significant effect
only on the monocytes (Table 3).

Effect of Histaminum on the humoral immunity
in mice

Acute and subacute administration of Histaminum
at all dilutions has significantly increased the IgE
concentration (P < 0.05) (Table 4). In the same
time, the dilutions 15 CH and 30 CH have
significantly increased the IgG concentration (P <
0.05) (Table 4).

Acute administration of Histaminum at the
dilution 30 CH has significantly increased the IgA

concentration (P < 0.05) (Table 4). This has
significantly been increased by the subacute
administration of the dilutions 9 CH and 15 CH
(P<0.05) (Table 4).

Effect of Poumon histamine on the cellular
immunity in mice

Acute administration of P. histamine at the dilution
15 CH has induced a significant immunotrope
effect on the TCD4" and NK cells (Table 5). The
dilution 30 CH has induced a significant
immunotrope effect only on the NK cells (Table 5).
Subacute administration of P. histamine at the
dilution 9 CH has induced a significant decrease
of the level of granulocytes and monocytes (Table
5). The dilution 15 CH has induced a significant
immunotrope effect on monocytes. In the same
time, it has significantly increased the level of the
TCD4" and NK cells and it has significantly
prevented the action of anxiety on the granulo-
cytes (Table 5). The dilution 30 CH has induced a
significant immunotrope effect only on the total
lymphocytes. It has significantly decreased the
level of the NK cells (Table 5).

Effect of Poumon histamine on the humoral
immunity in mice

Acute administration of P. histamine at the dilution
15 CH has induced a significant increase of the
IgA concentration (P < 0.05) (Table 6). Moreover,
all the dilutions have significantly increased the
IgE and IgG concentrations (Table 6).

Subacute administration of the dilutions 15 CH
and 30 CH of P. histamine has significantly
increased the IgA and IgG concentrations. In the
same, all dilutions of this homeopathic drug have
significantly increased the IgE concentration (P <
0.05) (Table 6).

DISCUSSION

Application of mice with different extremes of
anxiety permit researcher to have a better insight
into anxiety (Vautrin et al., 2005; Krémer et al.,
2005; Ditzen et al., 2006; Rammal et al.,
2008a,b). Mice in this strain with contrasting levels
of anxiety have been selected to evaluate their
cellular and humoral immunity after the intra-
peritoneally administration of high dilutions of the
three homeopathic drugs (G. sempervirens,
Histaminum and P. histamine). It is well known
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Table 5. The effect of Poumon histamine on the leucocytes numbers in mice. (n = 10). *P < 0.05, **P < 0.01 between control A and treated A group.

Groups Lymphocytes Granulocytes Monocytes CD4 CcD8 NK
Control NA 4681 + 397 2483 + 337 168 + 22 2463 £ 211 803 +175 294 + 44
9 CH Control A 4414 + 264 1771 £120 160 + 22 2407 + 141 676 + 82 443 + 93
P histamine A 4536 + 210 1907 + 224 115 + 8* 2274 £140 541 +24 374 + 51
Control NA 4611 £343 3183 £ 286 192 + 25 2375 +175 636 + 68 374 £ 63
D1 15 CH Control A 3888 + 220 2694 + 325 160 + 18 1900 + 97 631 +57 243 + 53
P histamine A 4093 + 336 2619 £ 278 137 +8 2188 £ 97* 582 +99 382 + 106*
Control NA 4701 £218 2523 + 307 161 £ 29 2332 +207 642 + 44 464 + 53
30 CH Control A 4224 + 309 2613 +432 143 £ 19 1792 + 147 544 + 47 277 + 27
P histamine A 4412 + 307 2452 + 176 196 + 39 2125 +169 568 + 51 425 + 69*
Control NA 4080 + 344 2402 + 389 181 + 37 1939 + 200 585 + 59 365 + 52
9 CH Control A 3949 +514 2180 + 479 168 + 38 2059 + 298 546 + 64 235+ 35
P histamine A 3957 +430 1303 + 138* 83 + 6% 2050 + 196 523 +73 329 + 64
Control NA 4473 + 366 1794 + 325 132+ 25 1417 £ 262 858 + 135 227 + 27
D15 15 CH Control A 3415 + 540 3263 + 651 191 + 37 1361 £ 171 476 £ 93 181 + 16
P histamine A 3609 * 497 2231 +440* 126 + 19* 2138 + 257* 514 +79 299 + 68*
Control NA 3768 + 527 1837 £ 171 133 +18 1828 + 231 478 £ 72 317 £ 57
30 CH Control A 2885 + 536 3916 + 632 147 £ 28 1505 + 303 383 + 54 286 + 63
P histamine A 3695 * 445 2189 + 359* 122 + 25 2109 + 270 525 +73 161 + 23*

that the therapeutic effects depend upon their
unique biochemical matrix and the synergistic
actions of the multiple constituents within each
natural extract (Hoffman, 1991; Serrentino, 1991).
These effects are often difficult to mimic with a
single, isolated and pure pharmaceutical
substance (Heinermann, 1984; Mills, 1993).

In this study, anxious and non-anxious mice
have been employed to have a better insight into
the effects of homeopathic drugs on immune
problems induced by anxiety. Our results
demonstrated that there are significant differences in

the immune system of anxious and non-anxious
mice with regards to lymphocytes (TCD4" and
TCD8") and immunoglobulins (IgE and IgG),
suggesting that high level of anxiety exert
immunosuppressive effects on peripheral leucocytes
of adaptive immune systems, including cellular and
humoral immunity.

In the same time, our findings showed that anxiety
has increased the numbers of granulocytes,
monocytes and NK cells (Rammal et al., 2010a).
Moreover, we have found that the high dilutions of
the three homeopathic drugs used in our study

have an important immunoactive property on the
cellular and humoral immunity of anxious mice.
The subacute administration of the three
homeopathic drugs at the dilutions 9 CH and 30 CH
was more effective than the acute administration of
the same dilutions.

However, the acute administration of G.
simpervirens at the dilution 15 was effective than
the subacute admini-stration. Moreover,
Histaminum has shown a similar effect in acute
and subacute administrations at the dilution 15
CH. Acute administrations of G. sempervirens,
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Table 6. The effect of Poumon histamine on the humoral immunity in mice. (n = 10). *P < 0.05, **P < 0.01 between control and treated group.

D15
IgA IgG IgA IgE IgG
NA A NA A NA A NA A NA A NA A
Control 9CH 204 284 +7 4+1 431 22103 2+0.3 21.5+4 13+1 53 %1 3405 34+07 305
Control 15CH 22.1+6 132 4.4 +1 4 +1 2+0.1 2+0.3 16.5+2 14 +1 4+05 4+0.6 3105 4+0.7
Control 30CH 28+9 16+3 6+26 5+2 21102 2+0.1 255+6 13.3 %1 53 %1 3.11£03 5+1 3+05
PH 9CH 23.4+6 24 +9 22.2 £ 6** 16 £ 5* 5+ 1% 6+1* 29.3+5 14 +2 17 £ 6** 8+2* 4+0.8 3+0.2
PH 15CH 295+7 38512 252+9* 45 + 20** 5412 75+2 38.3x15" 475 +£17* 19 £ 5% 33+x16™ 3.4+04 610.8"
PH 30CH 30+10 34.4+£13 35+17 28511 512" 72" 40.3+12* 485+19"™ 243+10"™ 13+3* 4+0.8 54+1*

Histaminum or P. histamine at the dilution 15 CH
have shown a protective potential on the TCD4".
G. sempervirens and Histaminum at the dilution 9
CH have shown an immunoactive effect on the
TCD4" and TCD8". G. sempervirens at different
dilutions has demonstrated an immunoprotective
property and was able to reverse the effect of
anxiety on the granulocytes and monocytes.
Concerning the antibody production, the three
homeopathic drugs at various dilutions have
significantly increased the concentration of the
immunoglobulins (A, E and G), and more
particularly the IgE. So, we can conclude that
these homeopathic drugs have an immune-
stimulant effect on the immunoglobulins.

We could also make some comments on the
interest of protecting our functional systems from
alterations induced by high level of anxiety which
is associated with oxidative stress (Rammal et al.,
2008a; Rammal et al., 2010a,b), by products or
natural substances coupling the positive effects
on the anxiety and also on oxidative stress.
Products whose have double profile neuroactive-
antioxidant could have beneficial effects
cytoprotective and also preventive (Bouayed et
al., 2007b). This is how our works on homeopathic
drugs or other natural sub-stances such as

polyphenols have resulted in scientific validation
of interest we seemed to be very important for
health but also nutrition in relation to the
environment.

In summary, the data presented in this study
showed that high dilutions (9 CH, 15 CH and 30
CH) of G. sempervirens, Histaminum and P.
histamine have an important effect on the immune
system of mice with contrasting levels of anxiety.
The results showed an immunotrope and
immunoprotective properties of the high dilution of
these homeopathic drugs. In a future study, we
will further evaluate the effect of these
homeopathic drugs on the oxidative status in
central and peripheral systems.

REFERENCES

Ayers C, Sorrell J, Thorp S, Wetherell J (2007). Evidence-
based psychological treatments for late-life anxiety. Psychol.
Aging, 22: 8-17.

Belzung C, Le Pape G (1994). Comparison of different
behavioural test situations used in psychopharmacology for
the measurement of anxiety. Physiol. Behav., 56: 623-628.

Bouayed J, Rammal H, Younos C, Soulimani R (2007).
Positive correlation between peripheral blood granulocyte
oxidative status and level of anxiety in mice. Eur. J.
Pharmacol., 546: 146-149.

Bouayed J, Rammal H, Dicko A, Younos C, Soulimani R
(2007). Chlorogenic acid, a polyphenol from Prunus
domestica (Mirabelle), with coupled anxiolytic and
antioxidant effects. J. Neurol. Sci., 262(1-2): 77-84.

Bouayed J, Piri K, Rammal H, Dicko A, Desor F, Younos C,
Soulimani R (2007). Comparative evaluation of the
antioxidant potential of some Iranian medicinal plants. Food
Chem., 104(1): 364-368.

Bousta D, Soulimani R, Jarmouni |, Belon P, Falla J, Froment
N, Younos C (2001). Neurotropic, immunological and gastric
effects of low dilutions of Atropa belladonna L., Gelsemium
sempervirens L. and Poumon histamine in stressed mice. J.
Ethnopharmacol., 74(3): 205-215.

Brenes G, Guralnik J, Williamson J, Fried L, Simpson C,
Simonsick E, Penninx B (2005). The influence of anxiety on
the progression of disability. J. Am. Geriatr. Soc., 53: 34—39.

Crawley JN, Goodwin FK (1980). Preliminary report of a single
animal behavior model for the anxiolytic effects of
benzodiazepines. Pharmacol. Biochem. Behav., 13: 167—
170.

Demarque D, Jouanny J, Poitevin B, Sainy-Jean Y (1995).
Pharmacologie et matiére médicale homéopathique, 2nd
edition. Boiron, C.E.DH, France.

Ditzen C, Jastorff AM, KeBler MS, Bunck M, Teplytska L,
Erhardt A, Krémer SA, Varadarajulu J, Targosz, BS, Sayan-
Ayata EF, Holsboer F, Landgraf Rainer, Turck CW (2006).
Protein Biomarkers in a Mouse Model of Extremes in Trait
Anxiety. Mol. Cell. Proteomics, 5: 1914—-1920.

Eisenberg DM, Davis RB, Ettner SL, Appel S, Wilkey S, Van
Rompay M, Kessler RC (1998). Trends in alternative
medicine use in the United States, 1990-1997: results of a
follow-up national survey. J. A. M.A., 280: 1569-1575.

Elhabazi K, Dicko A, Desor F, Dalal A, Younos C, Soulimani R
(2006). Preliminary study on immunological and behavioural



18 Int. J. Med. Med. Sci.

effects of Thymus broussonetii Boiss., an endemic species in Morocco.
J. Ethnopharmacol., 103: 413-419.

Ellingwood F (1919). American Materia Medica, Therapeutics and
Pharmacognosy. Ellingwood’s Therapeutics Evanston, IL.

Forsell Y, Winblad B (1998). Feelings of anxiety and associated
variables in a very elderly population. Int. J. Geriatr. Psychiatry, 13:
454-458.

Heinermann J (1984). The Science of Herbal Medicine. Bi-World
Publishers, Orem, Utah.

Hoffman D (1991). The Elements of Herbalism. Element, Inc: Rockport,

Kromer SA, KeBler MS, Milfay D, Birg IN, Bunck M, Czibere L,
Panhuysen M, Pitz B, Deussing JM, Holsboer F, Landgraf R, Turck
CW (2005). Identification of glyoxalase-l as a protein marker in a
mouse model of extremes in trait anxiety. J. Neurosci., 25(17): 4375—
4384.

Livingston G, Watkin V, Milne B, Manela M, Katona C (1997). The
natural history of depression and the anxiety disorders in older
people: the Islington community study. J. Affect. Disord., 46: 255—
262.

Mills SY (1993). The Essential Book of Herbal Medicine. Penguin Books
Canada Ltd., Toronto, Canada.

Misslin R, Belzung C, Vogel E (1989). Behavioural validation of a
light/dark choice procedure for testing anti-anxiety agents. Behav.
Process, 18: 119-132.

Newall CA, Anderson LA, Phillipson JD (1996). Herbal Medicines: A
Guide for Health-Care Professionals. The Pharmaceutical Press:
London, UK.

Peredery O, Persinger MA (2004). Herbal treatment following post-
seizure induction in rat by lithium pilocarpine: Scutellaria lateriflora
(Skullcap), Gelsemium sempervirens (Gelsemium) and Datura
stramonium (Jimson Weed) may prevent development of
spontaneous seizures. Phytother. Res., 18(9): 700-705.

Rammal H, Bouayed J, Falla J, Boujedaini N, Soulimani R (2010). The
Impact of High Anxiety Level on Cellular and Humoral Immunity in
Mice. NeurolmmunoModulat., 17: 1-8.

Rammal H, Bouayed J, Soulimani R (2010). A direct relationship
between aggressive behavior in the resident/intruder test and cell
oxidative status in adult male mice. Eur. J. Pharmacol., 627(1-3):
173-176.

Rammal H, Bouayed J, Younos C, Soulimani R (2008). Evidence that
oxidative stress is linked to anxiety-related behaviour in mice. Brain
Behav. Immun. Brain Behav. Immun., 22(8): 1156-1159.

Rammal H, Bouayed J, Younos C, Soulimani R (2008). The impact of
high anxiety levels on the oxidative status of mouse peripheral blood
lymphocytes, granulocytes and monocytes. Eur. J.
Pharmacol., 589(1-3): 173-175.

Seeman T, Berkman L, Charpentier P, Blazer D, Albert M, Tinetti M
(1995). Behavioral and psychosocial predictors of physical
functioning: MacArthur Studies of Successful Aging. J. Gerontol. A.
Biol. Sci. Med. Sci., 50: M177-M183.

Serrentino J (1991). How Natural Remedies Work. Hartley and Marks:
Vancouver, BC.

Valnet J (1992). Phytothérapie (6th edition ed.), Paris.van Hout H,
Beekman A, de Beurs, E, Comijs, H, van Marwijk H, de Haan M, van
Tilburg W, Deeg D, Maloine (2004). Anxiety and the risk of death in
older men and women. Br. J. Psychiatry, 185: 399-404.

Vautrin S, Pelloux Y, Costentin J (2005). Preference for caffeine
appears earlier in non-anxious than in anxious mice. Neurosci. Lett.,
386: 94-98.

Voisin H (1949). Histaminum. In: Matiére médicale homéopathique
clinique, tome I. — Imprimerie Moderne, p. 545.



