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MoAH'i>HKaUI-tSI HMMYHHoro OTBeTa y 
MblweA BALB/c C AHMcJ>OMOH 

in vivo 
L5178Y 

OOA AeHCTBHeM 3KCTpaKTa H3 Aloe vera (L) 

A. OpocKo-6apOCHO, r. 3aifuesat 4.-A. A3yueHa, A.r.J.1. BepOHHKa*, 
A.M. np6Aa-nepe3, <1>. AAb«Jlapo-6yeTaTaHTe**, J.1.B. 3HMHHa, BJI. ApHOH*** 

raual\axapckldl YHHBepCHTeT, raat.a...axapa, MeKCHKa; .. 6HOMet.HUHHCKHA Ha)'4Hbll'i ueHTp, raat.a...axapa, 
MeKCHKa; ••·H~~ <j>H311KO-XI1M11'lecKoA Met.HUHHbl, MocKaa, Pocc11R 

Aloe vera (L) - pacreHHe a<j>pHKaHCKoro npoHc­

Xo/KJleHHll, ananrHposaHo a MeKcHKe e XVI cronerHll. 

3To pacTeHHe, HapH.llY e ApyrHMH SH.llaMH Aloe, 'lac­

To npiiMeHlleTCll S Hapo¡¡HOii Me.l\HUHHe npll Jle'leHHH 

aprpHTOS, OlKOrOS, JlH36eTa, pyiSuesaHHH paH 11 MHO­

fO'lHCJieHHbiX HapyweHHH HMMYHHOH CH~TeMbl. 

Hcnon-b3osaHHblii s paiSoTe nopowoK ropbKoro 

lKenToro coKa Aloe vera (L) (DKC) 15bln nony'leH 113 

pacTeHHii, KonneKUHOHI!pyeMbiX s HHcTHryre ISoTaHH­

KH fBa.llaJ13X3pCKOrD YHHSepCHTeTa (MeKCHKa). 3TOT 

npenapar H.Meer SbiCOKoe co¡¡eplKaHIIe a11rpax11Hos 11 

HX r JIIIK0311JlOS. 

B Hacro!lw.eii pal5ore Hccne,llosaHo snllllHHe DKC 

Ha IIMMYHHbiH OTSeT K 3p11TpoUIITaM ISapaHa (35 ). pe­

aKUHIO f3T 11 ¡parouHTOJ y Mblweii JIHHHII BALB/c. 

HcnOJJb30sanH rpynnbl 3¡¡oposb1X lKHSOTHbiX 11 Mblweii 

C HMMYHHOH CIICTeMOH, nO,ll3SJieHHOii pOCTOM JIHM<j>o­

Mbl L5178Y. 
npensapHTeJibHblii ::nan paOOTbl e DKC 33KJIIO'l3JI­

C!I s onpe)leJJeHHH neTanbHOii JlOJbl 50 (LOso). Hccne­
¡¡yH rpynnbl MbiWeii. KOTOpble nony'lHJIII nepopanbHO 

p33Hble KOJIH'lfCTB3 f)I{C, p33Se,lleHHOrO S 0,1 /o\JI cre­

pHllbHOH sOJlbl. ycTaHosHnH. 'lTO L050 ::~roro npenapa­

ra HBnHeTCH 3.2 r/Kr seca. 

B Ka'leCTse HMMYHOCTHMYJIHpyiOW.ero areHTa 

DKC HcnonbJosanH s HHJKHX KOHUfHTp3UHHX: ero 

paCTSOpllnH B 0,1 MJI CTepHJibHOH SOJlbl H SSOJlHJIH 

nepopanbHO s KOJIH'lecTse 1 Mr/Kr seca s .lleHb s re­

'leHHe 10 JlHeii. 

ÜUeHIIsanH: 1) HMMYHHblH OTSeT K 35 no BblpaiSoT­

Ke AT (re~o~arrJJIOTHHHHos) 'lepeJ 7 .l\Heii nocne sHyr­

pHnepHToHeanbHoro sse.lleHHH 1 Mn 20~ cycneHJHII 

35. 2) KOlKHYlO peaKUHIO f3T K .llHHHTpo<j>niOOpoiSeH-

KAIO"il"Bt.tf onu: Alt»<" \'f'r.J (l), H\iMYHOMoi\y/\~III1R, MhllllnHaR 

'""<jx'""' l5178Y 
A&pec M.JI nrper!HOCM: Km. 15.5 Carr. Guad.llaj.ua·N~,llf"S, l01s 
Agujas, Zap<>1J.1R, lal., Mex. fax b8l 0120. Apdo. Postal 3982. C.P. 
4417 J. [.m.1il: drorozco@m.liz.cucb.1.udJ,:.mx 

3ony H 3) cnocoiSHOCTb anbseonHpHbiX MaKpocjlaros 

<j>arou11r11posarb Candida albicans. 
BaeneHHe DKC y 3.!\0pDSbiX lKHSOTHbiX cnocol5crao­

Bano crarHCTH'leCKII .nocrosepHoii CTHMYJIRUHH IIMMYH­

Horo OTBeT3 K 35, peaKUHH f3T 11 <j>aroUHT03a no cpaB­

HeHHIO CO JJlOpDBbl/o\11 MbiWaMH, He nOJIYI.laSWIIMH ,llaH­

HbiH npenapaT. liMMyHHbiH OTBeT K .35 B03p3CT3JI, npH­

MepHO, s 3 paJa, a f3T 11 ¡parouHTOJ - B 2 paJa. Bepo- · 

!ITHO, 3TOT 3<t><l>eKT csHJaH e H3JIII'lHeM s DKC se­

w.ecrs. noAOiSHbiX aue~o~aHHaHy, Koropble, Aeiicrayl! Ha 

M3Kpo<j>arll, CTHMynHpyiOT HMMYHHbiH OTBeT S aqxj>e­

peHTHYIO <j>aJy npe.llCTaBJieHHll 11 pacn03HaBaHHS! Af. 
B Ka'lecroe ISHonorH'lecKoii ~o~o¡¡en11 HMMyHocy­

npeccHII 6blna sb16paHa nHM<j>oMa L5178Y. Ha ¡¡ecH­

Tblii ,lleHb OOCJie HHOKYJIHUHH MbiW3M 1 X 107 KJieTOK 

JIHM<j>oMbl Ha6JIIOJl3JIOCb pa3BHTHe onyXOJIH, KOTOpoe 

COnpoB0lK)l3JIOCb nO cpaBHeHHIO C IIHT3KTHbl/o\H lKH­

SOTHbl/o\11 yrHeTeHIIeM HMMYHHOrD OTSera K 35 S 3 
pa3a, a peaKUHH f3T - a 2 pa3a. O¡¡HaKo, noKaJarenll 

<j>aroUHT033 OCTaSaJIHCb CXO)lHbl/o\11 y 3.!10pDBbiX 11 ° 
OOJibHbiX lKHSOTHbiX. 

B rpynnax HMMyHocynpeCCIIpoBaHHblX MbiWeii, KO­

TOpblM Ha 10 .llfHb 00Jif3HII Ha'lHH3JIII .l\3SaTb fJKC, 

npOHCXO)lHJIO 3H3'lHTeJibHoe SOCCTaHOSJieHHe psma na­

paMeTpOB IIMMYHIITera: 803pacra.lla peaKUHS! fJT ,!10 

HOpMaJibHOfO ypoBHS!, YCHJIHSaJICll <j>arOUIIT03, npH­

'leM. ero JHa'lfHHS! iSbiJIH CTOJib JKe SblCOKH KaK. H no­

K33aTeJIH y 3Jl0pOBbiX MbiWeii, llOJIYI.laBWIIX f)I{C. Ü,!l­

HaKO, IICnOJibJyeMbiH npenapar He SJIHS!Jl Ha HHTeH­

CHSHOCTb HMMYHHOfO OTBeTa K 35. 

npe)lnonaraeTCS!, 'lTO pa3HOOI5pa3He yJKe Jl3BfCT­

HbiX TepaneBTH'leCKHx 3<jJ<j>eKros npenaparoa HJ Aloe 

vera (L) 06'b!ICH!IeTCS! aKTHB3UHeii peryJJRTOpHbiX KJie­

TOK BCJie)lCTBIIe onpe.aeneHHbiX KJieTO'IHbiX C06biTHH, . 

CTHMY JIHpyiOW.HX 331UHTHble MeXaHHJbl, HanpHMep, 

CHCTeMy M3Kpo¡jJarOB. B CBHJH C 3TH/o\ S ,na.llbHfHWeM 

11JI3HHpyeTCll 113Y'IHTb )leiiCTSHe ropbKOro lKeJITOfO CO­

Ka Aloe vera (L) Ha <j>HJHoJJorHIO MaKpo<j>aroe 11 Ha 

.l\pyrHe THObl Af-npe.l\CT3SJIHIOW.HX KJifTOK (8-JIHM<j>o­

UHTbl. KJifTKH naHrepraHca). 
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Modulation of lmmune Response of BALB/Mice 
Bearing lymphoma l5178Y Treated with Bitter 
Yellow Juice ,of Aloe vera (l) in vivo 

Arturo Oronzo-Barocio, Galina Zaitseva, Azucena Chavez-Anaya, 
Veronica l. Arceta-Gonzalez•, Ana Marija Puebla-Perez, 
Fernando Alfaro-Bustamante**, lrina V. Zimina•u, Vitaly Ya. Arion*"* 

'Universily of Guad.ll;ljilr<l, Mexico; ''lliumcdical Scienlific Ccnlcr, Gu,,d,llilj.lm)al., Mcxico; •••Rcsearch lnslilule 
for Physico-Chemical Medicine, Moscow, Russia 

Aloe vera (L), a plant of African origin, has been introduced in Mexico since XVIth century. lt 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 L5178V, treated with bitter yellow juice (extract) of Aloe vera (L). We 
observed that the immunosuppressed m ice, treated with the ~hole 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 extrae!, it caused the stimulation of. specific and non specific responses, the results had signifi-
can! differences with the obtained ones in untreated m ice. . 

INTRODUCTION 

Aloe vera (L) has been used for many medica! 
purposes sin ce !he ancient Egyptians [ 1]. 
Nowadays it is used with the other species o! aloe 
in Mexico and in other countries for treatment of 
arthritis. skin burns. diabetes. acne. wound scarring, 
chronic bronchitis and other diseases (1, 2, 3]. The 
fresh leaves of Aloe vera (L) are used to obtain two 
components: a) bitter yellow juice (extrae!) 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 ethanol extracts o! 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 lumour 

Key words: Aloe vf'r.l (l), immunomodul.1tion, murine lymphoma 
LS170Y 

Recoived: No"ml><'r lb, 1998. Accrpt..t: D•n•miX'r 21, 1998 
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L.lS Aguj.ls, Z.IJIOI'·'"· ¡,1!., Mex. F•• bll2 0120. A¡xlo. Postdl )982, 
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ce lis [ 7]. However, these extracts promote !he 
growth of normal ce lis [ 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 o! 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 o! 
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 BY J in immunosuppressed mice 
with murine lymphoma L5178V. 

MATERIALS ANO METHODS 

Preparation of Bitter Ye/low )uice o( Aloe vera (LJ 

Fresh Aloe vera (L) leaves were collected from 
lhe Botanic Garden of the lnstitute of Botanic of 
!he University of Guadalajara. Mexico. BYJ was 



obtained lrom the lrcsh leaves. cut in transverse 
lorm ncar a stcm and il was deposited in a glass 
ol precipitate. For its conservation and lurther use. 
it was dried in a lreezer LabConco (model Freezone 
4.5). The amounl of BYJ collected from 500 gol 
Aloe vera (L) Jeaves consisted in 15 mi. which 
gave us 1.18 g of powder. A powder from BYJ was 
used as a whole extrae!. 

Animals 

Groups of 5 maJe BALB/c mice !rom 20 to 25 g 
of weight. from 6 to 8 weeks old, maintained at 20· 
2S•C and 12 hours photoperiods. fed and watered ad 
libidum were used. 

a) Group O. Healthy mice treated with BYJ to 
determine a lethal dose 50 (LDso)-

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

e) Group 11. Healthy mice treated wilh 1 mg/ 
kg/day of complete extrae! (BYJ) dissolved in 0.1 mi 
ol sterile water solution. orally, during 10 days. 

d) Group Jil. Immunosuppressed mice infected 
with 1 x 107 cells of murine lymphoma L5178Y 
and treated with a solvent, 0.1 mi/ da y o rally dur­
ing 10 days. 

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

Determination of a LD50 and Sublethaf Dose 

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

The vital clinical functions. such as delecation, 
alteration o! the moving activity. ocular irritability, 
weeping (epiphora). alteration o! respiration, 
changed movements. raised !ur. etc., were under 
observation. as it is established in the studies o! 
acule toxicity. This study consisls in administra­
tion of the drug lo the animals lo estímate symp­
toms following !he administration o! the drug and 
jts lethal grade ( 11 J. 

Taking into consideration !he principie ol 
H.K.M. Wagner. thal immunostimulating sub-

Aloe vera extrae! immune response modulation 

stance mus! be adminislered in a very low dose in 
order lo obtain the e!fects ol immune response 
modulation [12J, we used the dose o! 1 mg/kg/ 
da y of BY J during 10 days as a therapeutical dose. 

Determination of a Titre of Antibodies against 
Sheep Red Blood Cel/s in vivo 

On the third day !rom the beginning o! the treat­
ment with BYJ and inoculating lymphoma, the mice 
were immunised intraperitoneally with 1 mi o! 20% 
sheep red blood cells (SRBC). Seven days later 
blood was taken by cardiac puncture and the 
obtained plasma was inactivated al ss·c !or 30 min. 
Immediately alter that serial dilutions o! 1:2 in 0.05 
mi o! 0.89% sodium chloride and 0.05 mi o! t% 
SRBC were made. Alter 4 hours o! incubalion in 

. room temperature, the highest dilution o! the assay 
which showed visible agglutination was expressed 
as a litre o! hemagglutination (13. 14 J. 

Assay of Delayed Hypersensitivity to Dinitro­
fluorobenzen (DNFB) 

To measure the cellular immune response of the 
mice treated with BYJ and suppressed by lymphoma 
L5178Y, an assay of delayed hypersensitivity lo dini­
trofluorobenzen (DNFB) was carried out [15. 16. 17J. 

On the~ fifth da y since the beginning o! the !real· 
ment with BY J and evolution of lymphoma, the 
abdomens of mice were shaved on the 20 x 20 mm 
area. where 20 mi of 0.5% of DNFB solution. dis­
solvcd in a mixture of acetone and olive oil in pro· 
portian 4:1 was applie.d. The sccond sensitizing dose. 
the same as the first one, was applied in 24 hours. 

Boosting dose of 10 mi of 0.2% DNFB in the 
same solvent was applied on a surlace o! a right 
externa) ear o! each mouse. On the lifth day from 
the beginning of sensitizing the externa! ear vol­
ume was measured belore application o! boosting 
dose and 48 hours alter it. lt was measured by 
micrometer (Starrett Co .. Athol, Mass. USA~ 

The biopsy (microscopic sections) o! sensitized 
ears were made immediately to evaluate the inten­
sity o! a cellular hypersensitivity reaclion. These 
microscopic sections were made immediately after 
measuring and were lixed in JO% formalin solu­
tion. Later the microscopic histological sections 
were slained by hematoxylin and eosin. 
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Non-Specific lmmunity. Phagocytosis 

lsolation of alveolar macrophages ·(AM). Mice 
previously treated with BY J 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 mi of Hanks 
balanced salt ·solution {HBSS), then massaged 
smoothly. The HBSS lhal conlained the suspension 
of AM was placed directly on the cover glasses in 
order lo accomplish lhe assay of phagocylosis. 

Assay oí Phagocytosis on AM 

The method of adherence to glass (14, 18, 19, 20) 
was employed. The method consisls of placing of 
0.1 mi of the AM suspension on the fourlh part of 
the cover glasses of 22 x 22 mm. previously cleared 
and adhered lo rubber plugs. Then they were placed 
in a chamber wilh humidified atmosphere and incu­
bated al 37•c during 30 mio in order to allow lheir 
adherence lo the glass. This time the cover glasses 
with HBSS were washed softly al 37•C in order to 
remove the cells lhat had not adhered to the glass. 
Immediately alter that. without Jetting lhe cover 
glasses dry up. lhe adherent cells were covered 
with 0.5 mi of the suspension of Candida albicans 
that contained lx106 pathogens per mi of HBSS. 
Laler 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 (L0 50) 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 wilhout Jetting the cover glasses dry up 
they were covered with HBSS and incubated, as 
well as it was done previously, during 30 min, so 
lhat the AM could digest the phagocyled 
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, emply opti· 
cally (digested palhogens). 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. 

Statistica/ Analysis 
The obtained results were analyzed statistically 

on parameler analysis by Sludent's "t" test which 
allows us lo compare experimental groups; non­
parameter analysis of H of Krusckal-Wallis. Values 
of p<0.05 were considered significan!. 

RESULTS 

The results of delermination of a LDso are shown 
on Figure 1. Symploms. mentioned above. which the 
mice lreated wilh Aloe vera (L) manifested, were 
presented al 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 mi orally, 
died in 4 days, only one of them restored on the 
third day after laking BYJ. The mouse kept alive 
and recovered until sacrifice because of old age 
(12 weeks). 20% of animals from group ll which 
were administered 2 g/kg. died. 60% of the rest 
of them recuperated from the symptoms in 72 
hours alter BY J -application. 20% of them recov-
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Mouse Agglutination titer 

group 1 group 2 group 3 
(healthy/ (healthy/ (lymphoma/ 
water) BYJ) water) 

1 16 64 8 
2 32 128 8 
3 32 64 8 
4 32 128 8 
5 32 64 8 

Mean 28.8 89.6 8 

ered from the clinical symptoms on the sixth day 
since the treatment was applied. Meanwhile, 
lOO% of group III, which ¡;,eceived 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
süppressed mice. 

On the other hand, there is a significan! 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 8ALB/c mice 
immunosuppressed with lymphoma L5178Y treated 
with BYJ (1 mg!kg/10 days) 
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Table 1. Humoral immune responce 
of BALB/c mice immunosuppressed 
with lymphoma L5178Y and treated 
with BYJ (1 mglkg/10 days) 

BY)) 

8 
8 
8 
8 
8 

8 
Significan!: 4,5, vs 1, 3 groups. 
No significan!: 4 vs 5 group. 

In Table 2 the assay of DNFB sensitising by 
measuring the inflammation in externa! ear where 
the mentioned assay was applied is shown. 
Delayed hypersensitivity o! all the mice from all 
the groups was positive: both in immunosup­
pressed and non-immunosuppressed mice, with 
BYJ treatment and without it. 

lntensity 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 1 (healthy, 
without BYJ) was compared with groups 11, IJI, V 
and VI. groups Il (healthy, with BYJ) with groups 
III, 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 BYJ (1 mglkg/1 O days) . 
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cellular one (fig. 3). On the other h~ud. lhl' non· 
specific response (phagocytosis) wasr;"t suppresstd 
(fig. 4 and Table 3). 

As it ·.vas mentioned abuve. tl1e ho:;ts with 
tumour frequently present a multiíactoral depres· 
sion o[ the immune response. which is frequently 
atlributed to the existence uf supprc·ssi1·e [;Jctor5 in 
biological lluids of palients with tumour or in the 
supernatants of the tumour cell culture. The !ist of 
these factors includes cytokin.::s derived from the 
tumour or from !he host. such as IL3. IL4. GM· 
CSF, TGFa. lFNy and prostaglandins 121. 22¡. 

When 1 mg/kg o[ weight/day of the powder 
o[ BYJ diluted in 0.1 mi o[ sterile water solution 
was administered during 10 days per os. the spe­
cific immune response (humoral and cellular) 
(Fig. 2. 3 and Tables l, 2) and non-speci!ic 
immune response (phagocytosis) (Fig. 4) were 
s~imulated in healthy mice. 

This modulation is probably related to the action 
o[ substances, equal or similar to acemannane, 
which acts on macrophages, stimulating immune 
response in its afferent phase in presentation and 
rccognition .o[ the antigens [ 9 ). Karaca K. et al. 
have determined that acemannane stimulates !he 
production of a nitric oxide in macrophages o[ 
chicken, the stimulation depends on do se [ 1 O). 

BY J probably contains mentioned polysaccha­
ride and it is able to move in blood and stimulate 
mannose receptors on macrophages. 11 is necessary 
lo carry out further investigations in order lo con­
firm this supposition. 

Groups of immunosuppressed mice with IxJ07 
cells o[ lymphoma LSJ 78Y with 10 days develop­
ment. treated with the same amount of BY J pow­
der. showed a noiable recovery of the cellular 
immune response (fig. 3). and in the percen"tage o[ 
phagocytosis (number of ce lis that phagocyte ). 
however the humoral immune response doesn 't 
present any restoration (Fig. 2). 

Sell S. supposes that the immunity against 
tumours is related to the cells. responsible for 
delayed hypersensitivity. They recognisc• specific 
antigens in tissues and are activated to release 
mediators which allract and actívate rnacrophages. 
The activated macrophages are ablc lo phagocyte 
and destroy tumour cells. In sorne animal models 

Aloe ~erJ l'Xtr~Kt irnmunc response: motlu!.11ion 

this nrechanisrn is highly ef!icicnt in dcstruc ti~on 
tumours in vivo. however this mcchanisrn raunot 
be reproduced in vil ro [ 23 J. 

Perhaps owing lo this synergistic pht"nom¡·nun 
of activation by BY J of su eh lymphl,cytes U)' 
DNFB and of macrophages by non-specific 
ugents. irnrnune cellular response w~s rrsJor<:u. 11 
11·as observed that macrophages can be possiL·i~ 

targets for action of immunostimulating sub­
stances o[ Aloe vera (L) because their efiect l'.'"s 
correlated with binding to mannose receptors ¡9j. 

Besides. the variety o[ c~;rative ~henomena 

(immunostimulating, bactericidal. aatirnito:ic. 
antiviral and antitumour) that were prescnttd by 
gel as \1·el1 as by BY J can be only explained by 
the activation o[ regulatory cells owing to a 
sequence o! cellular events, which stimul<.t~ the 
defense systern. such as macrophage. 

It only remains to investigate the effects oí BYJ 
on the physiology o[ macrophage and its imrnuno­
logical process in addition to investigation of the 
fact w:,ether it also stimulates sorne other type of 
antigen presenting cell (APC) such as B lympho­
cytes and the Langerhance cells in the skin. 

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

lt is importan! to elucidate if BY J contains the 
same compounds as gel does and lo prove its 
immunobiological effects. These studies are in 
progress. 
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Croup Trcalmcnt Hypcrscnsitivily Standard 
rea.ctlon error 

1 heallhy/watcr 29.05 3.23 
2 heallhy/BYJ 56.00 2.45 
3 lymphoma/water 14.67 2.(,(, 

4 lyrnphoma/BYJ 57.78 20.% 

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

On the other hand. in group J. 11 (healthy. with 
BYJ ¡¡nd without it) and VI (lymphoma with BYJ) 
there were no any signi!icant di!!erences there. 

Microscopic analysis o! histological sections has 
con!irmed the mani!estation o! delayed hypersensi· 
tivity to DNFB (Tab!e 2). 

For 1his purpose the mark lrom 1 to .; crosses 
was chosen, depending on the amount o! cellular 
elements that participated i!1 the inflammatory 
reaction o! externa! ear ol mice, in \\'hich the 
developing assay o! sensitivity lo DNFB was 
appiied. 

The highest ín!iammation { 4 crosses) was observed 
in groups 11 ~nd IV. There was a lower inllammato· 
ry reaction. equivalen! to 3 crosses in groups l. and 
group 111 had a suppression of inflammatory reaclion 
which reached only 1 cross (Table 2). 

figure 4. Phagocytosis of alveolar macrophages oi BALB/c 
mice immunosuppressed with lrmphorna L5178Y treat· 
ed with BYJ (1 mg!kg/1 O days). 
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lnfiltr;,tiun To•ble 2. Ccllubr irnrnune response oi 
Hl.~.B/( 1nic'~ immunosuppr<.•sscd with 
l·~··nli~wn.l l S·~ 7UY .~nd tr~ated with 13YJ 

(hlstolu~wJ 

++i 

+-11+ 

+ 
Sig,lli(Jnl: lvs 2, 3; 2 vs 1, 3; 3 vs 1, 2 
~1nd 4 group~. ;.,.,., 

-- No ~igniiic:.1ra:: 1 ·.-s 4, 2 vs S g1oup. 

Thes~ results wrrelales with !he oblaincd ones 
of measuring the inilammalion of externa! ear of 
micc and thc diiicrence was slatislic3lly significan! 
(p<0.0.5) by the Kruskal· Wallis Jssay. 

The phagocylic activily of the AM ol the 
hcalthy and with Jymphoma 1.-eated micc without 
BYJ (groups 1 ar.d lll) \\·asn't díslurbed; moreover. 
the groups of healthy 8nd with lymphoma lreated 
animals ,\·ith BYJ (groups 11 and IV) had an 
incrcas(' oi numbcr of phagocytic cclls, they 
haven't sho\\'11 diiierence (Table 3; Figure 4). 

DISCUSSION 

ln the prese~t study we inves\igated the in!lu· 
ence o! BY J on !mmune system of BALB/ e m ice. 
Murine lymphoma L517Y. a biological model. was 
used as a suppressive agent o[ the immune 
response. . 

Mentioned lymphoma provokes the immunosup· 
pression state oi BALB/c mice at 10 days o! 
development. according to Daneri·Navarro. 

The obtained results of the speci!ic immune 
response evolution ol BALB/c micc, ínoculaied 
with lxt07 lymphoma cells and JO days of tumour 
development. sho\\· us that the suppression is gen· 
eral lor humoral response (Table 1) as \\·e JI as ior 

T.1hlc 3. l'h.•¡:•Kyto;i~ oi alveobr mJcroph;~gt·~ oi BALB/c 
mice immuno~.uppressed with lymphoma L5178Y IH .. .Jl· 

ed wilh BYIII m~·k~/10 days) 

Croup Treatment Phagocytosis 
% 

1 lw.dthy'w,u,•r 42.25 
l lw.•ltl" UY! tsl.ll 
3 lymphom.1Avater 30.67 
4 lym¡¡h,unaiBYI Bb.h7 

Si~nifil.llll: lvs ~. 4; .l vs 2. 4 groups. 
,...,o signiiic.mt: 1 \'S l; 2 vs 4 group. 

DS 

15.54 

2.011 
4.1>2 

8.5 

1 

·j 
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