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Moandukaums nmmyHHoro oreeta in vivo y
mbiweii BALB/c ¢ aumcomoii L5178Y
noA aeiicteBuem akcrpakta u3 Aloe vera (L)

A. Opocko-bapocwo, I. 3abuesa, Y.-A. ASyueHa, A.T.U. Beponuxa*,
AM. NMy3baa-Mepes, ®. Aavpapo-byeraranre**, U.B. 3umuna, B.A. Apuon***

'sasanaxapcxuii ynusepeuter, sasanaxapa, Mekcnka; **BuomesnunHCkui Haydroil UeHTp, ['8aaaraxapa,
Mexcuka; ***HUM pranko-xumnueckoi meanumnHel, Mockea, Poccus

Aloe vera (L) - pacTeHHe ahpHKAHCKOTO NPOHC-
XOXREeHHA, ananTHpoBaHo B Mekcuke ¢ XVI ctoneths.
310 pacTeHHe, HapRAy C APYrHMH BHaamu Aloe, vac-
TO NPHMEHSETCS B HAPOAHOA MeAHUHHE NPH NeyeHHH
2pTPHTOB, OMOroB, AHabeTa, pybLEBaHHH paH K MHO-
FOYHCNEHHBIX HAapPYLIEHHA HMMYHHOA CHGTEMBI.

Wcnonb3oBaHHu@i B paboTe MOpOWOK T[OPLKOTO
xentoro coka Aloe vera (L) (TXKC) 6nn nonyuen u3
pacTeHHR, KonneKUHOHHpYembX B WHCTHTYTE BOTann-
kH 'Bananaxapckore yHHeepcHTeTa (MekcHka). 3rtot
npenapat HMeeT BHCOXOE COAEpXaHHe AHTPAaXHHOB H
HX TJHKO3H/I0B.

B Hactoswefi pa6ote HcchenoBaHwo BaHaHHe IKC
Ha HMMYHHHIH OTBET K 3pHTPOUHTaM GapaHa (3B), pe-
akudwo 3T u darouutos y mbiwed auuun BALB/c.
Hcnonb3oBann rpynnsl 300poBbIX KHBOTHBIX H MbltleH
C MMMYHHOR CHCTEMOR, NOAABJEHHOH POCTOM AHMbO-
mMb L5178Y.

{Tpenpapurenshnii 37an pabor ¢ IKC 3akaodan-
¢ B onpegenenHt JetansHo# aosw 50 (LDsg). HUccne-
AyR TPyNnbi Mulilledl, KOTOpHe NONYYHAH NEPOPanbHO
pasHble konnuectBa [XKC. paseegennoro g 0,1 ma cre-
PHABLHOH BOABI, YCTAHOBHJH, uTo LD3g 3TOro npenapa-
Ta seasercs 3.2 r/Kr seca.

B kauyecTee HMMYHOCTHMYJHDYIOLET0 areHTa

PKC HCnonboBaaH B HH3KHX KOHUEHTPAUHAX: ero

pacTBopand B 0,1 MA cTepHAbHOH BOAW H BBOAHAH
nepopanbHO B KOAHYecTBe | MI/Kr Beca B AeHb B Te-
yenne 10 qnen.

OueHupany: 1) HMMyHHUIA oTBeT K 3B no BupaboT-
ke AT (reMarriOTHHHHOB) uepe3 7 gHel nocie BHYT-
pHOepHTOHeansHoro BeefeHns | ma 20% cycneHsuu
3B. 2) koxuywo peakunio [3T kx aunuTpodnicopobe-

Katoucenie  ca0sa: AloC verd (L), MAMYHOMOAYARLINA, MBIINHAS
Avmchoma L5178Y

Aspec arn nepenncxn: Km. 15.5 Carr, Guadalajara-Nogales, Las
Agujas, Zapopan, Jal., Mex. Fax 682 0120. Apdo. Postal 3982, C.P.
44171, E-mail: arorozco@maiz.cucba.udg.mx

301y H 3) CNOCOGHOCTb anbBeONAPHBHIX MAKpodharoB
darountnposate Candida albicans.

Beenenne I2KC y 310poBHX XKHBOTHEX CROCOGCTBO-
BaNO CTaTHCTHYECKH AOCTOBEPHOH CTHMYJALHH HMMYH-
Horo otBeTa K 3B, peakwn 3T 1 ¢arounTo3a no cpas-
HEHHIO CO 310POBHIMH MBILIAMH, HE MOJYYABUIHMH AdH-
HbIH npenapat. Yimmynuuif oteet k 3B Boapactan, npH-

mepHo, B 3 pa3a, a I'3T u ¢parountos - B 2 pasa. Bepo-

ATHO, 3TOT 3¢dekT CBa3aH ¢ HaaHuHem B I2KC Be-
LIECTB, NOJOGHHIX alleMaHHaHY, KOTOpbie, AeHCTBYA Ha
MaKpodarH, CTHMYJIHPYIOT HMMYHHBA oTBeT B apde-
peHTHYI0 a3y npeaCTaBieHHs W pacno3HaBaHHa AT.
B kauectBe GHOMOTHHECKOR MOJEAH HMMYROCY-
npeccHH Gbina BuGpana aumdoma L5178Y. Ha pecs-
THAl [eHb NocJie HHOKyAsuMH muiwam 1 x 107 knetok
AHMPOMB HaBNIGAANOCh Pa3BHTHE ONMYXOAH, KOTOpoe
CONPOBOXKAANOCh NO CPABHEHHIO C HHTAKTHBIMH XH-
BOTHHIMH YrHeTeHHeM HMMYHHOro otBeta K 3b B 3

pasa, a peakunu I'3T - B 2 pasa. OnHaKo, nNoKkasaTen

Gdarounto3a OCTaBaNHCh CXOAHWMH Y 3J0pOBHIX H
GONbHBIX XKHBOTHHIX.

B rpynnax WMMyHOCYNpeCCHDOBaHHLIX MbilleH, KO-
TopuM Ha 10 neHb GonesnH HauHHanx Aasath [2KC,
NPOHCXOAHNQ 3HAYHTENbHOE BOCCTAHOBJEHHE PAAa Na-
pameTpoB HMMyHHTeTa: Bo3pacTana peaxuus I'3T no
HOPMa/JbHOTO YPOBHS, YCHNHBaACs (DarouuTos, npH-
4eM, ero 3HayeHus GbiM CTOND Xe BBICOKH KaK, H No-
Ka3aTeaH y 3A0poBbIX Mbiwed, nonyyaswhx IHKC. Oz-
HaKO, MCMOJAb3yeMHi Npenapat He BAHAN Ha KHTEH-
CHBHOCTb HMMYHHOTO oTBeTa X JB.

Npeanonaraetcs, yto pa3HooGpasde yxe H3BECT-
HblX TepanesTH4eckHx 3tibekToB npenapatos u3 Aloe
vera (L) o6bACHAeTCH aKTHBaUHeA PeryAsTOpHHX Kie-

TOX BCAeACTBHE oNpefefeHHbIX KAETOUHBIX COOLITHA, -

CTHMYJHPYIOIIHX 33UIMTHHIE MEeXaHH3b, HanpHMep,
cHcTemy makpodaros. B CBS3H ¢ 3TUM B nasbHeRlleM
NJ3HHPYeTCH H3yuHTb AeACTBHE ropbKOro XeAToro co-
Ka Aloe vera (L) Ha dm3nonornio Maxpogaros H Ha
apyrue THnw AT-npeacrasasiousx kaetok (B-aHmepo-
UHTH. KneTkH JlaHrepraca).
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Modulation of Immune Response of BALB/Mice
Bearing Lymphoma L5178Y Treated with Bltter
Yellow juice of Aloe vera (L) in vivo

" Arture Oronzo-Barocio, Galina Zaitseva, Azucena Chavez-Anaya,

Veronica |. Arceta-Gonzalez*, Ana Marija Puebla-Perez,
Fernando Alfaro-Bustamante**, Irina V. Zimina***, Vitaly Ya. Arion***

*University of Guadalajara, Mexico; **Biomedical Scientific Center, Guadalajara Jal., Mexico; ***Research Institute
for Physico-Chemical Medicine, Moscow, Russia

Aloe vera (L), a plant of African origin, has been introduced in Mexico since XVith century. it has
been used in the treatment of many diseases of immune system. In the present study we investigat-
ed a specific and non specific immune response of BALB/c mice, healthy and immunosuppressed
with murine lymphoma L5178Y, treated with bitter yellow juice (extract) of Aloe vera (L). We
observed that the immunosuppressed mice, treated with the whole extract of the bitter yellow juice
achieved restoration of immunological parameters in cellular immune response and phagocytosis.
On the other hand, the humoral immunity was not restored. Also, in the healthy rodents treated with
the extract, it caused the stimulation of specific and non specific responses, the results had signifi-

cant differences with the obtained ones in untreated mice.

INTRODUCTION

Aloe vera (L) has been used for many medical
purposes since the ancient Egyptians [I].
Nowadays it is used with the other species of aloe
in Mexico and in other countries for treatment of
asthritis, skin burns, diabetes, acne. wound scarring,
chronic bronchitis and other diseases {1, 2, 3]. The
fresh leaves of Aloe vera (L) are used 1o obtain two
components: a) bitter yellow juice (extract) or
acibar. with high content of anthraquinones and
their glycosides, which are used for their catharsis
effect, and b) a mucilaginous gel. The aqueous,
chloroform and ethano! extracts of Aloe vera (L)
gel showed anti-inflammatory and immunomodu-
lating effects [4. 5. 6): also the centrifuged extracts
of Aloe vera (L) has inhibited the growth of tumour

Key words: Aloe verd (L), immunomodulation, murine fymphoma
L5178y

Received: Novermnber 16, 1998, Accepled: December 21, 1998
Address correspondence to: Km. 15.5 Carr. Guadalajara-Nogales,
Las Agujas, Zapopan, Jal., Mex. Fax 682 0120. Apdo. Postal 3982,
C.P. 44171, L-mail: arorozco@maiz.cucha.udg.mx

cells [7]. However, these extracts promote the
growth of normal cells [3]. Besides, certain carbo-
hydrates such as acemannan, extracted from Aloe
vera (L) pulp, stimulate macrophages as well as T
lymphocytes [8]. We also observed that this man-
nose polysaccharide stimulates phagocytic and
digestive activities in vitro of murine peritoneal
macrophages against Candida albicans [9) as well
as the production of a nitric oxide, on the part of
chicken macrophages [10),

In ethnobotanical studies of bitter yellow juice of
Aloe vera (L) (BYJ) is shown to be used in the
treatment of diseases with disturbed immune sys-
tem. The present study shows the immunostimu-
lating effect of BYJ in immunosuppressed mice
with murine lymphoma L5178Y.

MATERIALS AND METHODS
Preparation of Bitter Yellow Juice of Aloe vera (L)
Fresh Aloe vera (L) leaves were collected from

the Botanic Garden of the Institute of Botanic of
the University of Guadalajara, Mexico. BYJ was
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obtained from the fresh leaves, cut in transverse
form near a stem and it was deposited in a glass
of precipitate. For its conservation and further use,
it was dried in a freezer LabConco (model Freezone
4.5). The amount of BYJ collected from 500 g of
Aloe vera (L) leaves consisted in 15 ml, which

gave us L.i8 g of powder. A powder from BYJ was

used as a whole extract.

Animals

Groups of § male BALB/c mice from 20 to 25 g
of weight, from 6 to 8 weeks old, maintained at 20-
25°C and 12 hours photoperiods, fed and watered ad
libidum were used.

a) Group 0. Healthy mice treated with BYJ to
determine a lethal dose 50 (LDggq).

b) Group I. Healthy mice treated with a solvent,
0.1 ml/day orally during 10 days.

c) Group 1I. Healthy mice treated with 1 mg/
kg/day of complete extract {BYJ) dissolved in 0.1 ml
of sterile water solution, orally, during 10 days.

d) Group 111 Immunosuppressed mice infected
with 1 x 107 cells of murine lymphoma L5178Y
and treated with a solvent, 0.1 ml/day orally dur-
ing 10 days.

e) Group IV. Immunosuppressed mice infected
with 1 x 107 cells of murine lymphoma L5178Y,
and treated with 1 mg/kg/day of a complete ster-
ilized extract of BYJ dissolved in 0.1 ml of sterile
water solution, orally during 10 days.

Determination of a LDsy and Sublethal Dose

LDsg of BYJ was determined in 3 groups of
mice in each one, with a single dose of 3, 2 and 1
g/kg of weight orally, diluted in 0.1 m! of a ster-
ile water solution.

The vital clinical functions, such as defecation,
alteration of the moving activity, ocular irritability,
weeping (epiphora), alteration of respiration,
changed movements, raised fur, efc., were under
observation, as it is established in the studies of
acute toxicity. This study consists in administra-
tion of the drug to the animals to estimate symp-
toms following the administration of the drug and
its lethal grade [11].

Taking into consideration the principle of
H.K.M. Wagner. that immunostimulating sub-

stance must be administered in a very low dose in
order to obtain the effects of immune response
modulation [12], we used the dose of 1 mg/kg/
day of BYJ during 10 days as a therapeutical dose.

Determination of a Titre of Antibodies against
Sheep Red Blood Cells in vivo

On the third day from the beginning of the treat-
ment with BYJ and inoculating lymphoma, the mice
were immunised intraperitoneally with 1 ml of 20%
sheep red blood cells (SRBC). Seven days later
blood was taken by cardiac puncture and the
obtained plasma was inactivated at 56°C for 30 min.
Immediately after that serial dilutions of 1:2 in 0.05
ml of 0.89% sodium chloride and 005 m! of 1%
SRBC were made. After 4 hours of incubation in

. room temperature, the highest dilution of the assay

which showed visible agglutination was expressed
as a titre of hemagglutination [13, 14].

Assay of Delayed Hypersensitivity to Dinitro-
fluorobenzen (DNFB)

To measure the cellular immune response of the
mice treated with BYJ and suppressed by lymphoma
1.5178Y, an assay of delayed hypersensitivity to dini-
trofluorobenzen {DNFB) was carried out {15, 16, 17).

On the fifth day since the beginning of the treat-
ment with BYJ and evolution of lymphoma, the
abdomens of mice were shaved on the 20 x 20 mm
area, where 20 ml of 0.5% of DNFB solution, dis-
solved in a mixture of acetone and olive oil in pro-
portion 4:1 was applied. The second sensitizing dose,
the same as the first one, was applied in 24 hours.

Boosting dose of 10 ml of 0.2% DNFB in the
same solvent was applied on a surface of a right
external ear of each mouse. On the fiith day from
the beginning of sensitizing the external ear vol-
ume was measured before application of boosting
dose and 48 hours after it. It was measured by
micrometer (Starrett Co., Athol, Mass. USA).

The biopsy (microscopic sections) of sensitized
ears were made immediately to evaluate the inten-
sity of a cellular hypersensitivity reaction. These
microscopic sections were made immediately after
measuring and were fixed in 10% formalin solu-
tion. Later the microscopic histological sections
were stained by hematoxylin and eosin.
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Non-Specific Immunity. Phagocytosis

Isolation of alveolar macrophages (AM). Mice
previously treated with BYJ during 10 days and
immunosuppressed by lymphoma L517Y, were sac-
rificed by cervical dislocation and their thorax was
opened. Lungs were washed with 0.5 ml of Hanks

- balanced salt -solution (HBSS), then massaged

smoothly. The HBSS that contained the suspension
of AM was placed directly on the cover glasses in
order to accomplish the assay of phagocytosis.

Assay of Phagocytosis on AM

The method of adherence to glass [14, 18, 19, 20]
was employed. The method consists of placing of
0.1 ml of the AM suspension on the fourth part of
the cover glasses of 22 x 22 mm, previously cleared
and adhered to rubber plugs. Then they were placed
in a chamber with humidified atmosphere and incu-
bated at 37°C during 30 min in order to allow their
adherence to the glass. This time the cover glasses
with HBSS were washed softly at 37°C in order to
remove the cells that had not adhered to the glass.
Immediately after that, without letting the cover
glasses dry up, the adherent cells were covered
with 0.5 mi of the suspension of Candida albicans
that contained Ix106 pathogens per mi of HBSS.
Later they were incubated in the chamber at 37°C
during 30 min. When the incubation was over, they

Figure 1. Determination of the lethal dose 50 (LDsg) of -

Aloe vera (L) bitter yellow juice
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were washed softly with HBSS in order to remove
non-phagocyted Candida albicans. In the same
way and without letting the cover glasses dry up
they were covered with HBSS and incubated, as
well as it was done previously, during 30 min, so
that the AM could digest the phagocyted
pathogens. The cover glasses were dried up on air
and stained by Wright.

The estimation of phagocytosis was made by
observing preparations under microscope with the
100X objective. 300 AM were counted in each
cover glass, phagocytized and non-phagocytized
cells were included in this number.

The phagocytized pathogens were observed as
intracytoplasmic bodies of the intensive blue colour
(non digested pathogens) inside of their respective
phagosomes, as well as the vacuoles, empty opti-
cally (digested pathogens). Cunningham A.J. et al.
describe this phenomenon as phantom [18). In the
same way phagosomes that contained remainders
of pathogens were observed. Thus and so the non-
digested pathogens were differentiated in the first
case and the digested ones were differentiated in
the last two cases.

Statistical Analysis

The obtained results were analyzed statistically
on parameter analysis by Student's “t” test which
allows us to compare experimerital groups; non-
parameter analysis of H of Krusckal-Wallis. Values
of p<0.05 were considered significant.

RESULTS

The results of determination of a LDsg are shown
on Figure 1. Symptoms, mentioned above, which the
mice treated with Aloe vera (L) manifested, were
presented at different time and with various intensi-
ty depending on administered single dose of BYJ.

Eighty percent of mice whom were adminis-
tered 3 g/kg of weight diluted in 0.1 ml orally,
died in 4 days, only one of them restored on the
third day alter taking BYJ. The mouse kept alive
and recovered until sacrifice because of old age
(12 weeks). 20% of animals from group Il which
were administered 2 g/kg. died, 60% of the rest
of them recuperaied from the symptoms in 72
hours after BYJ application. 20% of them recov-
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Mouse Agglutination titer . Table 1. Humoral immune responce
of BALB/c mice immunosuppressed
(ghmulph'/ (ghmulphzl d 3’0‘;"’ 3 / “5’0‘;"’ 43/ with fymphoma (5178Y and treated
ealithy, ealthy, ymphoma, ymphom ithB d
water) BYf) water) BY)) with BY) (1 mg/kg/10 days)
1 16 64 8 8
2 32 128 8 8
3 32 64 8 8
4 32 128 8 8
> 22 o4 8 8 Significant: 4,5, vs 1, 3 groups
( ant: 4,7, ' N
Mean 288 89.6 8 8- No significant: 4 vs 5 group.

ered from the clinical symptoms on the sixth day
since the treatment was applied. Meanwhile,
100% of group 111, which received 1 g/kg kept
alive, the mice recovered from the clinical symp-
toms in 48 hours. - '

In Table 1 the last dilutions of agglutination
in the groups of mice treated with BYJ and
immunosuppressed with murine lymphoma are
presented, as well as the control groups. As it is
shown in the table, in spite of the received treat-
ment there is no difference among the immuno-
suppressed mice.

On the other hand, there is a significant differ-
ence in the non-suppressed group between the
mice treated with BYJ and non-treated, p<0.05
(Figure 2). '

Figure 2. Humoral immune responce of BALB/c mice
immunosuppressed with lymphoma £5178Y treated
with BY] (1 mg/kg/10 days)
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In Table 2 the assay of DNFB sensitising by
measuring the inflammation in external ear where
the mentioned assay was applied is shown.
Delayed hypersensitivity of all the mice from all
the groups was positive: both in immunosup-
pressed and non-immunosuppressed mice, with
BYJ treatment and without it.

Intensity of the reaction to DNFB was measured
considering the increase. percentage (as an index
between the obtained increase of the ear volume
and its basic measure). When group I (healthy,
without BYJ) was compared with groups II, III, V
and VI, groups II (healthy, with BYJ) with groups
II, V and VI, and group III (murine lymphoma,
without BYJ) with group IV, statistically signifi-
cant decrease (p<0.05) of inflammatory process

Figure 3. Cellular immune responce of BALB/c mice
immunosuppressed with lymphoma L5178Y treated
with BY} (1 mg/kg/10 days) .
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cellular one (Fig. 3). On the other hand. the non-
specific response (phagocytosis) wasn't suppressed
(Fig. 4 and Table 3).

As it was mentioned above, the hosts with
tumour frequently present a multifacloral depres-
sion of the immune response, which is Irequently
attributed to the existence of suppressive factors in
biological fluids of patients with tumour or in the
supernatants of the tumour cell culture. The list of

. these factors includes cytokines derived from the
tumour or from the host, such as IL3, 1L4. GM-
CSF, TGFa, IFNy and prostaglandins {21. 22}.

When 1 mg/kg of weight/day of the powder
of BYJ diluted in 0.1 ml of sterile water solution
was administered during 10 days per os. the spe-
cific immune response (humoral and cellular)
{Fig. 2, 3 and Tables 1, '2) and non-specific
immune response (phagocytosis) (Fig. 4) were
stimulated in healthy mice.

This modulation is probably related to the action
of substances, equal or similar to acemannane,
which acts on macrophages, stimulating immune
response in its afferent phase in presentation and
recognition of the antigens [9). Karaca K. et al.
have determined that acemannane stimulates the
production of a nitric oxide in macrophages of
chicken, the stimulation depends on dose {10].

BYJ probably contains mentioned polysaccha-
ride and it is able to move in blood and stimulate
mannose receptors on macrophages. It is necessary
to carry out further investigations in order to con-
firm this supposition.

Groups of immunosuppressed mice with 1x107
cells of lymphoma L5178Y with 10 days develop-
ment, treated with the same amount of BYJ pow-
der, showeg a notable recovery of the cellular
immune response (Fig- 3), and in the percentage of
phagocytosis (number of cells that phagocyte),
however the humoral immune response doesn't
present any restoration (Fig. 2).

Sell S. supposes that the immunity against
tumours is related 1o the cells. responsible for
delayed hypersensitivity. They recognise specific
antigens in tissues and are activaled to releasc
mediators which attract and activate rmacrophages.
The activated macrophages are able to phagocylte
and destroy tumour cells. In some animal models

this micchanism is highly efficient in destruction
tumours in vivo, however this mechanism cannot
be reproduced in vitro {23}

Perhaps owing to this synergistic phenromenon
of activation by BYJ of such lympitcytes by
DNFB and of macrophages by non-specific
agents, immune cellular response was reslored. It
was observed that macrophages can be pussitic
targets for action of immunostimulating sub-
stances of Aloe vera (L) because their effect was
correlated with binding to mannose receptors {9,
Besides. the variety of curative phenomena
(immunostimulating, bactericidal, aatimitotic.
antiviral and antitumour) that were presented by
gel as well as by BYJ can be only explained by
the activation of regulatory cells owing 10 a
sequence of cellular events, which stimulzts the
defense system, such as macrophage.

It only remains {o investigate the effects of BYJ
on the physiology of macrophage and its immuno-
logical process in addition to investigation of the
fact whether it also stimulates some other type of
antigen presenting cell (APC) such as B lympho-
cytes and the Langerhance cells in the skin,

Observing these facts we came to the conclusion
that BYJ stimulates immune response of healthy
and immunosuppressed mice and that, in addition 10
modulation, also stimulates it in the normal state.

It is important to elucidate if BYJ contains the
same compounds as gel does and to prove its
immunobiological effects. These studies are in
progress.
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Table 2. Cellular immune response of

Croup Treatment Hypersensitivity | Standard | Infillration A e )
reaction error (histelasy) EALBAG mice immunosuppressed with
o lymphoma 153 78Y und treated with BY)
1 healihy/Avater 29.05 3.23 +44
i healihy/BY) 56.00 2.45 vaiw Sigraticant: 1vs 2,3;2vs 1, 33 vs 1, 2
fymphoma/water 14.67 2.66 + and 4 groups.
4 lymphoma/BY) 57.78 20.96 iTvd No significant: 1 vs 4, 2 vs 5 group.

was observed. This decrease was more notable in
groups 111, V and VI (Figure 3).

On the other hand. in group 1. Il (healthy, with
BYJ and without it) and V1 (lymphoma with BYJ)
there were no any significant differences there.

Microscopic analysis of histological sections has
confirmed the manifestation of delayed hypersensi-
tivity to DNFB (Table 2).

For this purpose the mark from I 1o 4 crosses
was chosen, depending on the amount of cellular
elements that participated in the inflammatory
reaction of external ear of mice, in which the
developing assay of sensitivity to DNFB was
appiied.

The highesl inflammation (4 crosses) was observed
in groups Il and 1V, There was a lower inflammato-
ry reaction. equivalent to 3 crosses in groups I, and
group 111 had a suppression of inflammatory reaction
which reached only 1 cross (Table 2).

Figure 4. Phagocytosis of alveolar macrophages of BALB/c
mice immunosuppressed with lymphoma L5178Y reat-
ed with BY) {1 mg/kg/10 days).
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These results corvelales with the obtained ones
of measuring the inflammation of external ear of
mice and the dilierence was statistically significant
(p<0.05) by the Kruskal-Wallis assay.

The phagocytic activity of the AM of the
healthy and with lymplicma treated mice without
BYJ (groups | and Iif) wasn't disturbed: moreover,
the groups of healthy and with lymphoma treated
animals with BYJ (groups 1l and 1V) had an
increase of number of phagocytic cells, they
haven't shown diiierence (Table 3, Figure 4).

DISCUSSION

In the presext study we investigated the influ-
ence of BYJ on immune system of BALB/c mice.
Murine lymphoma L517Y. a biological model, was
used as a suppressive agent of the immune
response. )

Mentioned lymphoma provokes the immunosup-
pression state of BALB/c mice at 10 days of
development. according 1o Daneri-Navarro.

The obtained results of the specific immune
response evolution of BALB/¢ mice, inoculaied
with 1x107 lymphoma cells and 10 days of tumour
development, show us that the suppression is gen-
eral for humoral response (Table 1) as well as for

Table 3. Phagocytosis of alveolar macrophages o BALB/c
mice immunosuppressed with lymphoma L5178Y teat-
ed with BY () mg-kg/10 days)

Croup Treaiment Phagocylosis DS
Yo

1 healthy water 42.25 15.54

2 heatthy B8YY 61.33 2.08

3 1 lymphomaiwater 30.07 1.62

3 -4 bymphamaigyy 86.67 8.5

Significant: Ivs 2.4 3 vs 2, 4 groups.
No significant: 1 vs 3; 2 vs 4 group.
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