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1.6596:00b Bmaso bslosmYds

1.1. ©990b 59BHv9sermds

Bobdomfyser-sdm3ogd o dgabmds, Fomdmoagbl gMo-gMo
3963MO@M® dmgmgbsl domemyow®mo LolEgdol gwmbjgombomgdsdo.
MxMgoolb  mbgbg  dgEbmds  B3gMmmgddog  bmGEogegds
13930803MM0  30E-bsbFomflyermgzsbo  MOMogHMJggdom s
29653060HMdgdoL  olge  domemaowGs  360d3bgemgsb  3Mm3gLgdL
OHMyMmO03ss:  603009Mgdsms  BHMBLIMOE, 96D0dgdol dmddggdol
930, IXOIQYWO 3039603530900, IXOIQMS
©O0RIMBE0MY0s,  A9bsYMB0gMgds,  BMEI-35630maMgds,  sbomgdomo
360390900, 03OMDMS 53JH0s, LOBIBLYMO 25053gds s bgs.

©9dBHobgdol  sedmbgbol  d9dgy  0b6GHIBLOMMIs 331939030
09093093565 B30GH™M39058EH0606900L Lbgsslbgs s139JEgdoL 35390l
©O0E 3MMaMgsmsb. Jombgsgs 3oLy, wgdEHobgdmsb dodsMmgdsdo
99@o© 960d3bgemgsbo 30mbggdo, HMIgmog 3sbvbl dmombmgl x96
3093 LMo 56 SGOL.

2396Ls3MMEMdME 06FIOILL 0f393L W 9JBH0bIdIOL doMmEPMAOHO
0ol dgbfages, oGMmegdGobgdo 30wwgdol dosebg 39@ g myqbyero
X3B0s.  93gbstggddo olbobo bbgssbbgs 3mbEgbEHMs300m  56G056
fomdmagbowbo.  @wgd@Hobgdol  domwmyommo  Gemeo  dMmoEs3L
Mb6039MLow®  Ieg3Me®  dgdebobadl, MHmIgeog  gobsdommdIdL
93900 3™@abswo Lolb@gdob, ©5)Yygd9o 3060159006
300530900 5@5F0sbom, MMM0YHMJIGIOL s A9B30mMIMGdSL.
535Lm9b 6oL 393806030 qdEH0bgdoL doMmEMYOWOO MM, HMIGELO3
9m03o3L  B393083039M0  3MMEgLYdOL  0b30d0MGOL b sd@03530s,
MROIOIPL  IOHoL  MOHMoIOHmIIgEgol ©@s  Fom  53gHosl
30LAHM9bgbLs o MYxbgMsgool  3MmiEgldo. wmdzs obog Mbs
500b0dbml, ®MI 50 MOMOYOHMJIgEJdoL  09JoboBagdo, Dbmyxge
09 b9 56 sGob.

oMlgdMdL  Bmbosigdndo, ®MImgdoi  JoMmomgdgb  IM35wo
BoGM™39053ME0bobgdols oligo m30LgdsBY, Mog ITsbILOsIMYdYE0s
LsM9BIO3M™  30gdoLbIMZOL, MmIgs ghmo  dgbgzom  HMYWO
©oLOXJMIOIWos  BobToMfgmgdol 35353000909 300G 56
2309Bbgl  MB30MOsFBLMds  LoBgHBIM3M  30EgdMSE  F0IsMYdSTO.
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05bomab 0033935, OMI  9dB0bgdo  bobosm©IO0b  MmE®Tog0
gbdgoom, Gmas obobo 33gbo®mgdo sGLYOMBID, MMM 3 LabgbyMgzm
3OWgdo, bonwmm GmEs 939bs6g sbgbl oo godmymasl, wgd@obgdo
3JBHoMMS© 039390 5L 35M5B0OEHIOOLOYD. 8TLMIB  BEIYEos 0dol
533303905 0¥ OHMamm bEgds wgBobgdoom I3ghsol 339,
005¢0m5 LM3M3zs60 06x39J300LY6, MMI3s BMPOIHMO GoJBO 595BY
d0Mmomgdl, sbgm dgdmbggzgddo boFoMms 33930l @oM3z9wIo
990000l 899998539053.

1.2. 33e930L doM0050 BoBBO s s9m336900

B99mo0b0dbwosd  gsdmBobstyg, 93gbsmgmmo  FomdmImdol
M3bmdo  @wgd@obgdool  qodmygmas,  0©IBEGHOR0IE0s @S Fomo
B0MEMYPOWMOHO Mmool Fgufogws  33eeg  9MH0-9Mm  9dGHYow®
30mdEgds  MBYds. s8oG™dsg BoBbs  ©azobsbge  Tgy39Lfagems
2@mgls 9Mm-ghmo Labgmdol (A.aristata) ¢ogdEobgdo. Bggbo 0b@ghglio
Mgl 3035Mm gob30MmMdJdIMWO 0gm o MsEGHOHwo Imbsgdgdol
Ls3mAzgeBy 393900 aL33bom,  GMIgros  JoMMOmMIdL
DM 5MgL 43500 1s33MHbscrm M30LYdJdBY. 2bLsZMMMGOOM
L50bEIOLM ogym A. aristata-ll gdEg 9gMLHogwgwo wwgd@EHobgdol
299m3gbs, dobo  BobogMM-Jodowmo m30Lgdd0L  Tgufogws s
d0mgodom®o dohz9b9gdwgdol Gglfogws.

1.3. 6530mdol Ig36ogvyemo Losbeg s J0MOMIEO 890Ya900

3odmgmgbowos  93gbotg  seomgl  (A.aristata)  mGobMgd06
390MymBowo, 535909 W3bmdo ©9dGHobgdol
Bobdomfiyaergdobsdo ©odm3oEadegds, 5@sdosbols Lolberols ABO
X39I30L S 3bM391gd0L JHOMOM30EJdOLIO 9dGobgdol

MBN0YIOHJIY090s.

d9Lfogowos wgd@BHobgdol of@Gormmds bbgssobbgs sdomEGmemo
39dBHMOGOOL (50O O VIO  FJd3gModwes, dDol  Tomsero
M5005300L  253cgbs,  <o.  bboggdol  dmgdggds)  dobggzom.
©5E9b0os @ggBHobgdol Fobsfowrgds 3dw3INWo Browgdolb s
939695M0L 05MLgdoL dobgz00.

(300990L 89009390 ©EA0bEs, MMI sermgls (A.aristata) mOobmgdo
dgogogl  3sbmbs- s N-5393H0w-D-3030H5306-L3g305303296

5



@9d&H0obgdL. @gd@obgdo Bosw GHF3YOGNOIBY OMOL 73O
(20 §mo0) 0bGHgMzoe8o  0656RMbgd6  5d@HOMOMdL. wgdEobgdol
249bsfoargds 3M59MmMY35MM35600 d39bstqdo, A% el ARy [OTe]
©3dBHobmMo  5dBHoMOMBom  4odm0oMmBg3s  semgl  Bgs  0sMmLOL
BM0EHd0.

3¢9l Mool ¢gd@obo 56 sbgbl ssdosboll ABO Lobberol
X39IBOL JHOPNOMBFOGJOOL 53 ME0bE0L, dBMEJ30©b odmymaowo
wgdBobo  sbgbl  dgmég  ©@s  dgbsdg  Lobbeool  xaMBOL
9H0MOM30GHIO0L L@ s3BHobogost,  bmem  3qlgosb
a98mgmgowo  wgd@obo sbgbs ABO  LobGgdol 939w xawnol
JH0DOMEF0EGJOOL 54 E0bs3Eos.

1.4. 33e0930L 09O S FGMNMEMEMR0YHO BsBIZLJO0

0mgll 3939 MmOR6MYdO0EB  9dBHobgdol  gsdmymaol
dobbom, 30496900 GoBomemyome blbs@L (0.9% NaCl + 1M
KH2PO4 pH 7.4 (PBS 0.4 mM ), 8935609000 36530 bgowgmwo/ 10 dem).

BOwobl 3mb3gbGHMo30sL ZLoBMIME3E0m WMMMOL FgmMOOm.

39dBHobgdol  3mb396GHM0MYIL s bofomdMmog  olvyrmszgdsls
39bgbom, 90%-0560  s3mbomdol  LyxsGHOm  goRIOIOMWO
blbstoon.

9JbEH®sgd@do ©9dGHobn6 59 BH0MOHMBL 3LsbBL3M3Oom
39053mBobsgom®o  GbGoom  dmaztol  BHMoxLoboboMmgdMe
JH0OM30EJOOL 0800 089bMEMY0MH B0MROEGSDY.

9dGHobgdol 139(309803OIMDS Bobdomfyamgdols 00035600
d930Lfogargom Liener-ob 3533 96-0630d0@m6Owwo dgmmoom.

GOowol  dmm93Mmo  dobolb  ©ogbsl  3obgbom
999 BHOMBMOIHom 12%-056 30¢053H 0000 49gedo.

1.5.65960:0230L 365JGH03vI0 LOMIIMEgds.

©9dBHobgdol  BMbJ300b  AsBMmTobstg  obobgds  domo
299mygbgd0ob oo 39637dEH03990 390306530, doMmEMA0sdo, 39
06506960580, Lergeol IgM@BYMdLLS s d93bogMgdol Bb3s sMAgdTO.
BobdoMfyergdmsb 13930B03MMS© 05353806900 ®30LMdOL

Logdgoewdy gddebgdds 93adONM0 3dmygbyds 33mggl s53HIM3Y
000mg0doe s 30LEHMJodoH 33¢9390303. Wd@0bgdol bsdmswadoom
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d9L53WgdgO Fobs A03M3MMEHI0bJOOL Lygms Lobom godmymas s
0003980656980L gHdobswMo bsbdomfigwgdol Bmboomgds.

1.6. ol G300l AMEHYEMds s BEAOYIJGHOS.

obgMEE05  dmo@Eegl:  Fgbiogol, 3330l oboErgdls s
3900mEIRL, LogzmmsMo 33eg30l  99gagdl, 89w9agdoL  gobbongsl,
©o133690L, 298mygbgdeo  WoEIHOGMMOL Losl (72 §godm). oyo
0BEGHMOMPPMos 64 EbMHowom s 25 Lydsmom. bsdemdol
d3mds 120 3396000o.



2. 65dm»>3ol o050 FobssGlo

2.1. 33e0930L Md0gIEO

330930L Mmd0gJGHO® 309496980 sermgl gMo-gM0od Lobgmdsl -
Aloe aristata. 3obo LobiEgdoGH03MMo Eobslinsmgds sLgmos:
Lsdggm Plantae
Mogo Asparagales
myxobo Xanthorrhoeaceae
Jagmxsbo Asphodeloideae
33900 Aloe
Lobgmds A. aristata

dobo  Lsddmdeom  LodbMgm  s83M0355, A93MEJgd0L  Lsbrgzs®o
9mo3ogL, LadbMgom  s83MO30L  sIMLOZW I s  aLOZEGR  3o30L
360 m30b6305L, Mez30LWBs FBHIGL, gbmEML s 335PMEY-b5E ool
A9M0FGMMH0gdL. B396096 ©Y3MMEH00 Lobom 5HOL JO3MEIYOMEO.
0bMIds §308056 39gdDBY, (30390 IN0sb-3EM3s6 SO gddo,
b30L Mbosh 1600 9-000). 530Wo@ gX35Mds AoLEHIM0L g35M0L
§om8m0oygbergdl.  A.  arborescens-msb  GgoMgdom, MMM
©I3OOGOYXO 9396569, 533wgdI@ BZOFILIONWOd ©> Bo3WBI©
d9LHogwoo.

bsbosmEYds B399 gbGH MO FMMOEGOOm, HMIJoE 8930M9d00s
9300MHM@, IMA35¢ HMBYBHIOs© (©0sdg@®o 8-10 13). gmomwgdo 8-10
13. LOEOEOL FWsOMM WsbExEOLYdIMO, BMdgbmsb 1-1.5 1A. Logsbol,
x3960m dMdo 9535695, MmOl a439MHOm 30©JJdbY AobEsYJdMEOs
393060 299330635009 93900. ROINEGOOL byo3omby,
296Lo3MMOPom  Jggs  THBaMY,  IBIOMWOs  FMSZOOMO(ELMZ60
(00O 250330035 93w9d0m, MMIGOE A9BERJIM0s JoMO-
23903M gMHmo b mOo 3fF3M030m. Bemol 3)H39M35¢0 FmzM©Ids
09060 Joggom (s8om goblbgeggds 353M300LoYD. oM sd0LY,
9396569 353mEM305L BMmEol Jggs bsffoewrdo, Fgodhbggs ©3semols
abasgbo Homdmbsgdbo, sermgl mmmel 3o gl bsfowo LHimGo sJal s
096 b3 IM35¢9d0).


http://en.wikipedia.org/wiki/Plant
http://en.wikipedia.org/wiki/Asparagales
http://en.wikipedia.org/wiki/Xanthorrhoeaceae
http://en.wikipedia.org/wiki/Asphodeloideae
http://en.wikipedia.org/wiki/Aloe

2.2. 334930l 9900MmEgd0

QM EH0bs3osl  Logdzwse M3l wgd@obgdol  mbsto,
©5993538060Hbg6 FgBMBdIWwo MXMJEIOOL BYI30MDBY AoBEIsYGIE
Bobdomfiyargdl,  Gomdmddbob  Fom  TmOOL  IMeZ35OOEbMzsbo
993MOHo  boszgdo o 2odmofjgomb  domo  9gfgdgds  sbvy
329 E0bsE0s.

3owobl 39053 Bobsgom® o6 @gd@BHobm®  sdGHomEmMmdLl
3LobmgMegoom Liener-ob dgmmeom [40]. 399sgewEobsgool batobbl
39939Lgdom ool  gduG®odBHol  L3gE0BOZMNMO  5dBHOIOHMBOL
dobggom (1 9y ool ol dsglodscrmmo Asbbsggds, MmIgwos xge
3093 0fi393L s Bobsgosl) SA=T/C (8¢/dy) Lowsg T (BHod®o)
0L 0oL gobBeggdol  960d36gwmds  3asbdgBHol 0l  gmbmdo,
Loog XIO 303 99060dbgds 39053 Eobsgos, bmwm C - ool
3mb39bE™S30s, 3o0mbobmwo 9/de ghmgrmegddo.

©9dEobgdols 399(3390005L 3LoBPIMOZOM, 3owob
36396300l 9953500000 9dGH0bMO  5dBH03MdLMB  (30MHMdOM
3BLNH0630I0 JODNYwyddo).

©9dGHobmMo 35639690 gdolL godmmgws 30dobstgmds d98ga0
B0OHIMIO0:

1. @gd@obol 3060docr®mo sd@GHormmds.
2. 39053EH0bsgomMo GHodmo: T=2" bowsog
T - 39803 E0bogool dobodsem®mo Godmo.
2 - 256%s3900L 9583969090
n - 00Mbmmyom®mo  3esbdgBHol  gmbmgdol
50096Mds, Lo LOWMEO s ME0bsE0s 090b0Tbgds.
3. @gdBHobol  L3gzoxozMG®o  sddomemds:  SHA  (Specifc
Haemaglutination Activity) SHA=T/C
Loog: T - 399sgevyEobsgool dobodsgrm®o Go@do.
C - ool 3mb396@®s3os.
4. @9ddobol bzg®omo 39053 EHobsgom®o  5JBHowOMmds
24960L5%bW3Mgds - T - m
Losi T - 390980 m@0bszool dobodsgrm®Mo Go@®o.
m - 9839650l Jumgowol dsbs, Lsosbsz wgddobo

390MmOoym.
1

5. @gd@Hobol 3mbigb@®sgos: LC= T Lo@oE3

* 11
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LC - aogd@obol 3mb3gb@®aios.
T - 39953Eobsiool dobodscrmMo GodMo.

m - 9;3965M0L Jumgzool dsbs, Lyosbsg

@9dBHobo godmoym.
99396 0996@ Mo dmbs3999%0  JoEgdmos (300900l
Lodx gMo©O
29689m69d0L 899yo0.

03300056  Lobbwosh TJomgdmwo  gHoNOMEOGHJOOL  dobs
0498530090m©s  GHMoxLobom. 0637053008 g0y  JHOOOMEOEIOL
Lodx g 30M93bogom PBS-ol 005y dm3meEmdsdo,
3539608200 gd©om 2000 g-bg 10 Fo-ob 256Ts3mdsdo s 33¢s3
3LsbOzMIzOm 39053™M36003)b. 530D0MEMY0GOO blboeol
bS3MAzgby  399DoIIPO®  gHoMMME30GHJOoL 2%  bldgbboosl,
Ga09gebog 30996990, 39053 GH0obsgom®o 5gdBHomEmdol
296LsBEgMOLIMZOL.

300l H3mEIbmdsL  FLOBOIMIZPOM WMol  TJNMEOm. 5J
dgoomEl  Logmdzwo© g3l  oMmIs@mwo  5806m3zo3900L
(006OHmDbobo, GHOoxEMRsbo) Tgugdowo  3OHMmEMIGJOoL  Fomdmgdbs
R06-B0MmZowGHML 0godEH030796.

Bobdomfyangdols 90056m ©9dBHobgdol 139(308303OMBL
3Lfogermdom 3533 96-063000@H MO IgmmEol  459mygbgdoo.
3bsEroBobsmzol  30ygbgdom  FsMGHogzo  bsbdodfywgdol, PBS
0x3gMol  bsxmdzgebg ©sdbsgde 0.6 M blbsbgdl. B3zgbls dog®
2390myg9gbgdemo 0dbs 5 bsbdodfigsero: D-gomsd@mbs, N-sgg@ow-D-
330 bsdobo, D-056mbs, L-3m3mbs, D-germ3mbs, 65b53omfgamgdol
bLbbsdL  3Bo@®msgom 100 MM-sb  Jwgdso  3mbigbE®agoom,
L5303MMEBHOGHME30M  039bMWMY0NH FoMOR0AFHIBY. BOOBOGHOL 39w
Rbmdo  00bsdoMo  3mb3gbBHMo300m Fgagdmbos wgd@obol blbsmo.
3033Hgbol  13g30xn03MOMdsBY  30bXJEMdIPOm  BsbdoMfyol  0d
90bodoMo  3mb3gbBGoool  dobggom,  MmIgwos  ofi3g3wo
3gdBHobol 399530 BH0b530MM0 5dBH0MMMIOL oNMYMbIsL.

@9d®H0bgdol  MgMIMLEBOOHMdOL  dgbffogerol  dobboom
Bofomd®mog 2oLvRM03909o 9dBHobmMo 3Modiogdol 0b63ds3E0sl
39bgbom  fywol  sd5Bobsdo 20, 40, 60, 80, s 100°C
G9939605¢ 5%y, 20 Fmmol 96853¢mds8o. ©sdMTsgzgdme Lobyxgdl
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353039000  Yobmemgzeb  sdsBsbsdo (20 foo), Mol 99900953
35396M08MA0MJP0m  ©IBIGHWOOMOIRIMYo  30wolb  boggdol
dmgogdol  dobBbom  (8000g, 10 Hoo) s Ly3gmbs@eb@gddo
3L5BEOZOHIZOMN 390580 E0bs30mem 39 EH0OHMASL mmsbols
993965 65Dg.

@qdBHobgdol 39853 BH0Bs30M®  5dEHogmdsby  HY  ombgdol
3Mb396GH®o300L  253wabsl gLHogermdoom pH 5.0-s6 — pH 9.0-d¢y
©0035Dmbols PBS 8v1396d0, 1.0 9Hongmemol 8v95¢rggd00.

29L9RMOg90MEo ool blbs®L (PBS, pH 7.4) 3@0odMsgoom
3090500 3Mb396GHGs300L dobggzom L5303OMGHOGHMOGOMO
009960m@ma060  BoOGRoEsDY, Tgbsdsdobo pH-ob  dJmbg  PBS-do.
33 EH0bs300LsM30L  3099bgdEom BdM(33MOL  BHMoxLobobomgdMwo
9O0NOME0GJOoL 2% LldgbBosl, GmIgaos ©sdbogdMwo ogm
03Mgmgg dgLodsdobo pH-ob dgmbg dwxzgeol boxgwdzgarby.

939bstgman  Bsbogrsl 3s3mImygboboMgdom  BooywGOL
MmEobdo d9dgy  LogduBHMsdgom oMgdo: 0.9% NaCl, 0,04M K-
gmbysdol dnggho, pH 7.4 (PBS), 0.1% B-096353@Mgmsbmero,
99535M©gdom  1/10  (3/dw);  gduEHEoedEosl  39bgbom  Bsgabo@®
LsMgggoby 1 Losool  gobdsgemdsdo, +20°C-byg.  gduBH®ad@L
380WGHMOZ3EOM  MOTsy  OMEBBI0 s  35390GHMOBMA0MIOLOm
8000g-bg 20 for; Lvy39MbsBbBHL 3BowEHM30m d1Tol BowGMYdTo.
93LGHH0MPM FoEgdL 3¢09d93w00 sdMbomdol bryers@Eoo 0-90%
39X 9Mgo0L 306HMdYdT0; BMsJ3090L 35390GHMORM0Mmgdom 8000g-bg
20 fyool go68s3@rmdsdo, 1-4°C-bg (,Beckman® SW-27 Gm@Em®o0);
BoergdLs 3blboom 906035 Mo I EwMmdoL PBS-do,
393m0mygboBoMgdom dobol 3m0mygbobsEm®do, 3393
35¢696@®Mogwaomhgdom (8000 d6/fm, 10 o) ©s 380WEHMIZOM
Whatman CF/C s 0,451 gog@mgddo.

30W-BOWEHM300L  FJOMPO® 300l BMsd30MmboMmYdOLIMZOL
309969000 HW-55 390l Lgg@b (200X4460 s 0.5X5003) b3ggEHby
©533Jmbs 0,9% NaCl + 40mM K-gmbgs@ob dwgghoom (pH 7.4)
93bGHOR0MPIMWo s  58Mmbodol  Lywgs@oom  (0-90%  aoxgMHgdol
3060mdq030)  990mIsMHOWdMo ool  ghodsos (1 0/0¢).
JOMA>GHMAM5300L 35@90MJdOm 3909y 30MHMdYdT0: 9Ewy300L LoBJstMg
1.5 9/fo. ©g@9gddHoMgds - 280 B3 Gowrmol LogMdgbg, Jowswrol
Lobgdotg 1.5 90/fo, I3Mdbmdgemmds 1.28, Logermzom dxggmo 0.9% NaCl
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+ 40mM K*-gmbgo@olb d9aqmo (pH7.4). Ugg@0osb godmbme i3Modiogdl
39565¢0Bgdom WydEHobME 5JEH0MOHMdSDY.

dm(3300L  9MH0OME0GHIO0L  JEEHIMII300m  BoJLsEO0l
dobbom 05300530039 oQ© 3sbgbom JBH0OM(303 900l
AoxLoboBoEO.

3909509000  BHMoxLobobYoMGRIWWo JHOPOME0EJOOL 2%-056
bmb3gbBosl  guoBHeMmo@gdool 2.5 b 5%-056  blbBseby.
LoogevyEobaogom dgghdg (pH 7.4) 05 300398000 bobxwMgzqgws®y 17
bo>-ob  ob6dsgermdsdo, +4°C-Bg. bowgdb  3M9Ebszom  MmMbTsyo
9 3MmdoL LoogEwE0bsgom dmig®do, 39b@®Mogmaomgdom (700 g.
10 (o), 3503960  39053m3M0BL s 358Bogdom
9H0OM30GHIO0L  2%-056 L3 gbBosl  Losgerm@obsgom  895396HBY
dmdbsgdmmo 1 M gaogobol bLbbse®g (pH7.4). 304m3bgdom
LobxM939wwsBg 17 Lbo-ob gobdogermdsdo, +4°C-by. boergdl 33wsg
3093b93om  Mmmbdsgo  ImEEmdol  LosperGobsgom  dmxng®do,
396¢Moxgmyomgdom (700 g, 10 §o.); 39053Mm3M0GHOL  goblobrzmol
9990099 Boamgdlb 3mEgzom domager P-150-b dgxstgdoo 1:10 o
358%50 90 oM AWM B30 OM godboGqdmEo
9H0MOM303GHIO0L 5530616 13gBHL Bmdoo 75x20 30. L39IAL IoMPS©
309abogom  xgM  LosyBobsgom  dxzgmom, dgdgy 0.2M
3w030b/HCl-ob  dmg3g®oo  (pH  3.0).  900mygbgdol  §ob  bggdL
350mBsLMO ¥ LosgwvyEobszom dx3gMHoo.

©9dHobMMo  5JBHoWOMdOL  ddmbg  30m3s60  BGMIJ300Lb
adBHobol  d90amd  2obBMegzgdel  gsbgbom 0.2N  HCl-om
539985390 wo G10 b3zgEby (1.7x210), GMIgewog FofmbobfmEmadmwo
oym 0.02M K*-3mbggs@ol 3995396000m. bggdbHg ©0sy3dmbos wgd@obmdo
39BHoHMdOL IJmbg 9duBHModGHol 10-15 . 13gEHL 3MYEbogom 0ds39
08396090 blboMoo.

30wgdoL g gdBHOHMBmEOIHL  OLMEoMgdME  3oMHMdgdIo
(36935M5GH0L  3m0393GH0EMO0  990960mdoL i AIbo©)
35390 gdom 51939 Laemmli-ob LobEgdob godmygbgdom 1.2 33 Lobdo,
12%  965©0096¢0L  3mos3momsdool  agedo  0,2%  SDS-ob
0565mdOLLL.  oLRMZ3900  wgd@obols  owmgsbo  3Mg3sMo@ ol
9099 BHOMRMOYBL 3530930 Laemmli-ob LoliEgdol s9myggbgdoom
1.200 Lobgol o 12% @g65©096GHOL  3Mm0s3M0owsdool  ggwdo.
999 BHOMRMOHYHBo d0dobsmgmds VWR-0b 06dol bgwbsfymdo 3-5
bon-ob 256353mdsdo 9ol Mom™gME dowowod®mbg 2 mA ©gbol
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dools  mabsmdobOl.  FoM3gMgds©  godmygbgdme  odbs  8gdgyo
bEAHBIOGHMwo  gowgdo  (Kda):  PB-powosddmbosbs  (116),
aebgmdomsbs b (97.4), bobol  FOsGHOL  sewdmdobo  (66.2),
53030 )30MOMYbsbo (37.6), 3960M5b30Msbo (28.5),
90mdobo (18.4), obmiodo (14).

2.3. 30093990 99093900 ©d Jsm0 gsbbowgs

259m30bstg 3¢l §o68mToygbgems Lod3mE@Bogem
03059090056 s sbowo  BoMEMYoWMmI© 9dBHoMMo  wgdEobgdol
399m3gbols 54BHowmds, 396530005 Bg9bo 06&gcmgbo
305JBHo3Nwo©  3gmbfagergmo  swmgl  gOm-ghmo  Lobgmdol  Aloe
Aristata-l gmo@ol, dmd3ol s Bglizol wgd@obgdol dodstmm. BzgbL
d0Bsbl Fomdmoygbos seomgl MmMYsbMgdosb doaggom brygms bsbol
39dBHobol gmsg3os s dImagzgbobs dobo domgodow®mo sboloomgds
5 99339bFo3s dolo mz0lgdgdo.

33930l 30639 9Be3by dglfsgaroe 0gbs seomqls (A.aristata)
MmM56mgd0@sb  godmymazowmo  wgd@obgdol  ©sdM30IOMEgds
09odsomboms 3063963 Ms300Ls©d0. d900390ds 5B39bs, BMT SeErMmagl
ROwol  @wgd@obo dogdbodowM®  5dGHOWOMBdIL 93wl pH 7.4-0b
3060009030, beagnm dmeErd30l s Bgugzol wgdGobo pH 9-ob 3o6H™d9dT0.
semgl gemool 9du@®edBol wgd@Gobw®do sd@omdmdsty, a93wgbsls
obgbl  pH-ob 93390000  (3owgds @5  $9339MHoGMMOLoASH
5303090 gds (36.6°C).

sl (A.aristata) 8mo@oL godmymazgowo wgd@obo dobmbe-
13930803wM0s,  FbMBIL3Y30RB03MYMO  s©0IMBBEs SErMgl  yzsgowol
©IOML 5  Goosbs  Y4393000Esb  godmymgowmo  @gd@obog.
dmEg3ol ©> B9LgoL @gddobo N-sg9¢0e-D-
30930 Dsdobl3Y30B0IMNGM0s.  1sdogzg  MmOAbMmEIb  godmymzowo
wgdBHobgdo  MO®MogOMIJI)©Ydgb  3mwodg®  JoBobmsb, wWBGO™
Bo3gdo 09900908l semgl BMMEWOEL Yodmgmgowo waddobo,
300069 dmd3zolb s g¢gbgol wgd@obo, gl dbgdMO305, 30650H
Jo&obo 8903536 N-s39H0-D-3300%58060L BodmgdL.

oemql  (A.aristata) mOobmgdoEsb godmymaowmo  wgddobgdo,
obgb9b dm3M0L, 30M:M9Y35L  OMAMOE  GHOHOBLOBOBOMmYdMw, olg
BoBoMo gOHO0DMME0GJOOL 53 YEH0bEL. 50530560l ABO Lolbarols
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X39980L  65@omeo  gHom®mMmEoGIdol 803500 30 sgrmgl  BmmEol
@gdBHobo 96O Mgoa0MHgdL, LMYLEHI©  MJor0MmgRL  semgl  dmend3zol
wgdBobo  5sd0sbol  TgmBg s  Tgmombg  Lobbol  xamz0l
JO0OOM30GJPMb, bmem  ggligol  wgd@obo 530560l mmbogy
X39980L d0doMrm 53WgbL s MEH0bsE0E M30LgdLL.

30wgdol  Lyygoms  Lsbom  Fomgdol  3oMzgwo  g@s30  sMobL
50mbowdol bLryerxs@om Fsmo segdazs. 8 doBbom dodobsgmds
20-100%-8qg 59mbowmdol Lbrmerggs@om dEgbomgmmo  gdu@®agEgdol
239X9M905 ©5 BoJuoGmgds ™Yy GMIJE JoMHMdIPTo 0ym  FOWIdOL
g39obyg  Fo@oo  odBHoMmMds.  swmglb  Gmmerol  gdu@®mag@Eol
d90mbggzs80  gdBHobmMmo  5JBHoWOmMds  439weby  Jo@owo  0ym
5dmbowdol Lyarggs@oo 20-40%-o0m gduBom@ob AoxgmgdolL, bmerm
139L30L S dMEd30L 9JuEHGMsE0OL dgdmbggzsdo 40-60%-0l 3o0MMdJdTO.

9395569 250m0MBg3s 056MHNMLYdOL  MoMmEabmdom. dsmo Mogbgo
sbo3ol  dobggom  ghygmdl.  Bzgbl  Fdgdmbggzsdo  0s®gligdols
GomEabmds  M30  0gm.  50Lsbodbogos, HMI  BmaxIH  0sOHMLYOdOL
LSBEO3MIO0 83390005 A5FoXEMWO 56 5MOL. 30JO0 PGS MOMNM
056bBY 2390396 IYNGBO MO0 BGmoErol Jobgz0m. 0sOHMLYOdOL
699Mo30s 8090boMgmds bBgdmsb Jggdmom. yzgmsbg dowowo
©@9dBHobMo  5JBHoOmMds godmsgwobs d3gbsol 306390 0sMmLOL
RO gdds,  bmeem  dghHzg  0oOlbo  Gmoegddo  gdGobydo
5dBHoMOHMds, ®momddol 100%-000 VWO 0gm, 30M39E0  05OHWLO
RGOl WdE0bME 5JEH0OHMBILME 0O gdST0.

@9dBHobmMo  sdBHomMmmds  4oblbgeggd o  sdmBbEs  sErmgl
gmomedog 30. ol J0OHMIOMI® ©I0Ym ®mO: Bgos s  J390s
Bofoegdo. Bgos boffoero 8339mG0 353569 BgMHoLss, baerm J3gos ©os
9h39695. Bgs Boffordo qdEHobmMo sdGHoWOHMBS A5(300900m FoLoEro
500mhbs §39005 Bofomsb 89sMgdom. semgl BmmEol 3GH03MWs
obg3g  Towowo  WgdBHobMmo  5JBHOWMOMdOm  godmoMBgzs,  bmerm
ROl MB0Mddo  WJBHobMEO  5JBHOMOMds  Loghmm® 96
130JLoMOdS.

smqll (A.aristata) dmerd303 wgd@obmco dsbsfomgdol dbMog
9M03560M3560 56 sMOL.  dmEd3zol  Bys  boffowo  asdmomPgzs
9dGHobol smso 5dBHoWOMdIOm, MroE MbEIM F306MEIds dols 8

Q5 dEM Bofogddo. 2bomaoMMo© x9gL3Jd0E M3 WROM

14



5dMgdME0s 93965MHOL dMEd3L Jom WBGM J30MEIds gdEobmmo
3dBHoMOHMDd.

semmgl  (A.aristata) @gmoob 4353003 3oblbgeggdmos
©@99dBHobmMo 5EHoOHMdOL FbM03. TodloBowrvy® 5dGH0MMMDSL 53¢qbL
435300l yMbfo, 4y39wsBy bo3wgdos gowsdnb@gddo, bmwm LsdGH3y
356300 w9d@HobemO odGHoMGM™MdS 56 3e0bgds.

(309%0L  3md93bm  bgMogddo oAobEs  Swrmgl  (A.aristata)
6H56m9d0sb 9 dbogde 0JuGH®odBHgddo adEHobmmo
5JGHOMMMOOL (33¢00wgds 35050 39B3gMedwIH o Mggodol (33wol
300009070,  50dMhbs,  MHMI  sEmgl  gmowolb  gdu@mog@Edo
©399dBH0bMM0 59EH0OHMds gbsmbMbgdmeos 20 fmol dsbdowenbg 60°C-
bg. 80°C-Bg ol dmEosbo oblbgds, bemwm dmeodzolb ©s Bqbgol
wad@obo 100°C 20 Gmomol 4sb3ogermdsdo 30 0bs®Bmbgdl dgotg
9dGHobME 5dBHoOHMBL.

ol (A.aristata) cMobmgd0o@sb dowgdmwo gduGHMegd@gdo -18°C-
B9 L5305 FoLs EMBYBY 0bsORMBgdI6 9dBH0BMM sJGOWOMB.

ol (A.aristata) gmomEolb wgd@obw®o 5JGowemmds 0BMHEYds
mo. boggdol Bgdmddggdol dggase 30 fmomol 990gy. 58sbmsb 60
Pmool  dsbdoewbg  wgo. Lboggdo bHgdmgdgogds sermgl  gmmeErol
9JbG®odBHdo wgdBHobwe sJBHoMOMBsBY 96 dmddgIol, o3 OO
SEIBIMMOOM  5Q3BO300L  89dsb0bdgddo  wgdBHobol BBy
d0wmomMYdL.

(390%0L6  0mdEg3bm  LgMosdo,  O35A0bg My OMPME
0(33WgOMEs  9WMgl Mol (30090l JOMToGHMPMmToL 303900l
3539w 9369080 wgd@obmEo 5JGHoWMOMMds. Jorowo wad@obmmo
3dBHoMOMd0m s ool 3Mmb3gbGHMsE00m gedmombgzs dgmMg 3030
LmEsomo Nel). gdBHobw@o s5§@omMmds Msbsmsb J3g0m®gds, mdizs
ol 25633999 MbBgl 06560hMbgdL IqLsdg 3030l dMEMmI©Y.

sl (A.aristata) gm0l gdu@®ogEHob 30w gdol JOHMmTo@Ema™msds
Ly@oomo Nel
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280 68
11 3030

t2337.00

8421 g —p 4031.50
111 3a30
457.14

160000 T

geegogel Bmgpepmds Ben-3o
semgls (A.aristata) 0mrd30L 9JuGGogdGol 3OWgdoL
JOMI5GHMAM5858033 w9dBHobMOO 5JGHOMOMBO® Fodm®mBgmos dgmey
@5 dglsdy 303900. LwyMom By Ne2 bsb3969005 wgd@Hobm®o sg@omGdmdol
09mbg «4d6900.

oemqls (A.aristata) 3030l gduE®magd@ol oegdol JOmds@mamoeds

Lm0 Ne2
Bmaﬁmdﬂnh
b3gdmsn 280 68 I 3ozge (11 Bago
283
=+
1

I 3o 3o
US :
IV Sogo
AN
— ]

rr 1 11T 1T 11
30 40 S0 60 70O B0 S0 100 110

geepetieb Bmpeomds ey 3o
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09l gqLb3oL  gduG®ad@ol  JOHmds@myMsdsdog wadGHobmmo
5JBomOMd0m dgmeg s Iglsdg 3039000 2o0mMBgmwo. Ned bmGomby
006060 gdEHobMmo 5JE0WOHMdOL Imbs3zgmgdo.

semqls (A.aristata) ggbgol 9duEMagd@ol 3ogdol JOmAo@mamads
L0 Ne3

Absorption |* 3e3°
spectrum at

280 nm

; |
— |

T T T T T T T T T T
20 30 40 50 60 70 8O 90 100 110

Volume of eluate in ml

ogomql  (A.aristata) m®a56mgd0b  godmymazowo  gd@Gobgdol
bmgos  Lboboo  Joegds  308@OBsMHIMdIS 4 YBHIMIEIZ0EOm
gogbomgdMEo  dM3MOL  BHMmOBLOBoBOMIOMEO  JOHOMOHMEFOEGJIOm.
domqdE0 ©9JA0bnco 3OSJ300L 9HONOHME0EHIO0LYD
29000306 Rwgds  d000bsMgmds  awoiob  HCl-ob  blbstom,
©53Bo©gdmwo  PBS-ob dvgg®hdg pH 2.5. 89009350 domgdymwo
233U BMNH390Wo 9dEH0bMMO BMoJ300L oEBs bEgdm®s 12%-056
3¢005300@sdool 4gedo 0.2 %-056 SDS-ob msbbangdoom. dgogyo©

dogdme  odbs Lsdo @gd@obemo  5JBHoweOMdol dJmby  gModzos
993990960 Boboo: 56.2; 12.7 o 12.2 kDa (bvy®smo Ne4).

semqU(A.aristata) BeomEol 30gdols gengdGHOMBMOIYOSTS

L9500 Ned.
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E
A8 senegh anadhenie mfsdgagha

= 1127 kDa
2122 kDa

D. aempeagle epgdebytin
1. 56.2 kDa
2127 kDa
3122 kDa

C.E. gocgol 826 gfgbe
1116 kDs
2.97.4 kDa
A 66.2 kDa
4.37.6 kDa
5. 29.4 kDa
6 1R4 kDa
7. 14 ki

f*:
f“”

—wama:m

semmgl  (A.aristata)  dmend3ol  gowgdo,  GmIgos  sbY39
06399906900 0ym 3G IM5I30Q00 gogbo®mgdmeo
9JM0OM303JP0L  139HDY,  gwgdHOMGMEGBMEds  sboewoHds

299m53w0b6s 8339060 godmbsdmwo Lodo gowmgsbo (wwgd@obm®o)
RMod30s Imgzermeo dsboo: 53.19; 39.57 o 33.69 kDa (LyyHosmo
Neb).

s@omql (A.aristata) 302430l 30egd0l s gdEobgdol
909 HOMBMOGYMS0S
LYoo Ned
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B. gocpob Baff gfagde
1. dppye-gocmeggmiorpads 116 kDa
2. ggbggmGoensts b 97.4 kDa

3. batcl Bagnl sendpebo  66.2 ki

AC.D. Aloe aristata-b deenggol
goengdol ©2 cpndnbydel gogyegde
L AABP. 99.49 kDa
2. AABP.Z 8849 kDa
3. A.ADP.3. 7889 kDa
4. AABP.4 67.07 kDa
5. AABLS.(1) 53.19 kDa

6. AABLE(2) 3957 kDa
7. AARBL7.(3) 3369 kDa

J!Jz ,e/g ﬁr" ) /

_ Bengmg ey Balis
— emegeomiyene Bobggbydgee

sl (A.aristata) g3gligolb 9gdombggzsdo domgdme 0dbs 30wgdol

Dmoo  gwgdHOHMBMOIBoL LMoo bosg  dsdmgmobos 11
30wm3560 gModizos (Leomo Neb).

o@mqls (A.aristata) ggbgzol 30egdol 9ugdGOMBMEOIMTs
Lbry@omo Neb
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A semeagh (A aristata) qggbgel gocogde

11.13.72 kDa

| B. goamob 856 gghgdo
1.116 kDa

iy :
W B 2.97.4 kDa

3.66.2 kDa
AAAAAAA = N o oa § 2 £ o
L 2% e o aB oaa [ - N 4.37.6 kDa
e o« Tog Foa 5.29.4 kDa
:::%j%“ 6.18.4 kDa
3 N 7.14 kDa
E

e
bl Bebgols cerply

dptyrgeepoiBor

2 JE— am@nan)n‘m Bobsbn
¥ — enmgatamdneme Jabggbgdgemo

oemsb (A.aristata) Lwygos Losboom dogdwer odbs 63wg0bols
0553900 (B3 s 63), GMIgwoE b0 0d6s 2%-056 s49OHMBOL
9000003 d6MMI00sb by, gw9dBHOHMBMOgbo F0dobsmgmdEs
AM0L-539BGHMO0  dMBIMOL  MoboMdOLLL. 3MbEgbBHGs30s o
Lobwaomogol  dohg3gbgdegdo  0bmdgdmes NaNo Drop ND-1000
spectrophotometer-oo (Lv9H5000 Ne7 s 8).

2 sb (A.aristata) gsdmygmazowo ©bd
Ly@somo Ne7
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)| Measurement complete 12/25/2015 329 PM
User Default

Overaycontol  Clear groph sach Sample  [= Sampla Type _ DNASH |

Samgple ID

Semple#  ©
% 228 [t|om  Abs, 2307

10 mm Absorbance
[ [ER
=1
i

2.00- A-26010 m path 6221
A-Z80 10 mm path 3 427

260200 182
L 260230 260

1.00-

T
220 230 240 250 260 270 280 290 300 310 320 330 340 380
Wavelength nm ngiul  311.0

381 BBROZ -0 43112824

0esb (A.aristata) gsdmgmgowo MBI (28S s 18S)

bm@omo Ne8
Re-blank. | - Fiind Swean ;Meaw‘en:entmmple'.e 12/25/2M5 323PM r -
Blank Frint Repot | Show Report. | Usat Datmult

= Cherley contrel  Clea: graph each Sample  [= Sample Type FMA-40 l

120+

110+

100 Sample ID

080+
2 080~

070-

| Sampled 1

g 080~ bt
2 s &| 228 [2om  Abs 0125
< 405 A-26010 mmpath 1151
= o030+ .

020+ A-Z80 10'mm path 0586

um-.u“" 260280 1.97

= 200 7.04

e e JUpss e S e ——

220 230 240 250 260 270 260 230 300 0 320 330 40 350
Wenvebength nen nglul 460

381 BOTOZ 0637120724

3¢9l MOMRsbmgd0Eob Jowgdmwo  wgdEobmmo  od@ommmdol
9JbGH®ogdBgdo, 239633901000 bodgogHoom 953069090
00830©MBJBHIM0gd0L 4350l [omBmToygbengddy  (B.bifidum,
B.longum, B.A.actis, B. breve). dog®o ospe@EHobsgonmo wbstoom
bobosmgds  Bmmeol  guB®sd@o,  dmdgwos  9dudgModgb@EHdo
2900mygb9dMo  30x80MdJGHIM0gd0L mmbogg HoMdmBsyqbergd by
obgbl deoge 98 mE0bs30we 4953wgbsl (LMosmo Ne9). 53 gmbbyg
bodmom  dmgdggdom  o8moMmBg3s  semgl  dmendzol  gdu@®oddo,
bowm gqb30L gJuEH®JGH0, BMMEOL s dmEd3ol gJuEHMoBHJOMb
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9900560900m,  BOBOMBJGHIM0JOOL

QWM BH0bogosl 20300930
LMLEOE sbgbL.

semgl (A.aristata) 3ooEolb gd@Hobmmo sd@ow®mdol
99bGH®sgdGHob MO0IOHJIIYdS B0BOMBYEIMHOJOMIb.

bmEomo Ne9

/
-

B.bifidum B. longum
" ] -‘\. ET
: i
-t‘l - £y X ‘,',4.\— 1 E-“) -:

L)

-_..d 1").('=.:, .

B

B. A. lactis

B.breve

A. dodhgtaagdal 3nmadn@gdo demmgl (A.aristata) ogmoemal gdbh@oghel gotgdg

B. 359hgtogdall 3nemhngde sememgl (A aristata) gyemoenol angdhebyéo sdhoyGmsels
sduyBogheob ghmoc
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99b3960096@ 0 gsdmygbgd e 0dbs 3335605 DSMZ-do (Leibnis-
Institute DSMZ-German collection of microorganisms and cell cultures.
www.dsmz.de) 80053990 30530MdsgdEIM0gd0L LYBMS JMEEGHMMIdO.

2.4, s13369%0

1. opgboem ogbs oemgl A.aristata-bl gmoOOl, dcmerdzol s
1930l 9dBHobwemo sdBHoMOMBOL (30gdoL ITMIOPYOIENYDS
fgomdoombms  3mb3gbGH®mogool  80dsmm.  swmal  Gmowrol
@ad®Hobo  BodLoTo®H  5BHOMOMBL  o3gbls  pH  7.4-0b
3060009030, dg30L s BYL30L WwgdEobgdo pH 9-ol 3oHMdJdTo.
005bb  sEMgl BMMWOlL WgdEHobol sdGHOMOMdIBY Fogzegbols
ab9bL F9d3gMs@«eol s pH-ob 33wowmgds.

2. oagboe ogdbs A.aristata-bl  mGys6mgd0@b  godmymaowo
©399dGH0obgdol dogduodocr®mo gJbBMmodiool MM, Mo 9goygbl 60
Pmobs.

3. ©oagboe 0dbs B-096353EMqmobmenols Bgdmddgwgds A.aristata-ls
ROl s dMd3ol  Wgd@HobmE  sd@GommMdIBY.  Bglgol
3gdGobob 803560100 Bolio Bmddngds 56 3eobgds.

4. oy9bon ogbo A aristata-b R0 w9d@obol
3obmbsoli3g(308303MMMdY, beagne dmEdzol s BqLlgol wgd@obo N-
5393 0-D-33:mB806b39 (30530 379M 0.

5. A.aristata-bL m®5Mmg00©6  godmymazowo  gdEobgdo sbgbab
0m@E3mol,  300m0235L,  MMAMOE  GHMoxLOboBoMmYdMwo, olg
BsGHomMo  9HoMOME0GHIO0L 53 E0bs30sl.  9sdosbols ABO
Lolberols Xama3gdol bsGow®mo gMomOmM30Edmb  A.aristata-ls
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1. The general characterization of the work

1.1. Topicality of the subject

Carbohydrate-depended identification is one of the key events in
functioning of the biological system. Identification at the cell level usualy is
based on the spesifical protein-carbohydrate interactions and is responsible
for biologicaly important processes, like translocation of substances,
modulation of enzymatic activity, cell communication and differentiation,
fertilization, growth and development, inflammation processes, adhesion of
microbs, synaptic transmission etc.

Since lectins were discovered, great progress in comprehension of different
aspects of phytohemagglutinins has been reached. Though many questions
requiring answers remain to be put concerning lectins.

Investigation of the biological role of lectins is of special interest.
Phytolectins are very heterogenic group of proteins. They are presented at
diverse concentrations in plant. Their biological role comprises a universal
molecular mechanism, which 1is responsible for interaction and
development of all living systems from viruses till the human beings.
Lectins take part in inhibition or activation of specifical processes, cell-to-
cell interactions, and their adhesion during histogenesis and regeneration.
Though, it must be mentioned that the mechanisms of these interactions
sometimes remain partly unclear.

According to existing data many phytohemaglutinins posess the
properties of reserve proteins. Though, it is difficult to believe that the
carbohydrate- joining proteins do not possess any priority above the reserve
proteins. Little-by-little it clears that lectins have a dual function: when
they are inside the plant they act as reserve proteins, but when lectins are
released from the plant, they intensively protect it from parasites. It is
difficult to explain how lectins protect the plant, for e.g. against a fungal
infection. Though some facts prove this, elaboration of special methods for
investigations is necessry.
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1.2. Goals and tasks of the research

According to above mentioned, isolation, identification and
investigation of biological role of some until unknown plant lectins remains
very popular. Thus, investigation of lectins of one of the species of Aloe
genus — A. arisata became the purpose of our study. Special interest to aloe
was based on literary data about the medicinal properties of Aloe genus.
Obtaining of lectins from A. arisata, investigation of their physical and
chemical properties and biochemical indices was of special interest to us.

1.3. Scientific novelty of the research and main results

Relationship of until now unknown lectins, isolated from A.aristata,
with carbohydrates, their interaction with human blood group ABO and
animal erythrocytes has been studied. Activity of lectins under the affect of
different abiotic factors (high and low temperatures, solar irradiation, and
effect of ultraviolet irradiation) has been investigated. Distribution of
lectins following particular leaves and layers was established.

According to investigations it was determined that organs of A. aristata
contain mannose- and N-acetyl-D-glucosamine specific lectins. They keep
activity at high temperature for a particular (20min) interval of time.
Distribution of lectins in plant was unequal — the highest activity of lectins
was established in upper layer leaves of the studied plant.

Lectins of A. aristata do not cause agglutination of human erythrocytes
belonging to the blood group ABO. Lectin isolated from bulbs of the studied
plant caused slight agglutination of the II and III group blood erythrocytes,
while lectin obtained from the root of the plant caused agglutination of all
group erythrocytes of the ABO system.

1.4. The theoretical and methodological basics of the research
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For extraction of lectins from different organs of A. aristata the
physiological solution (0.9% NaCl + 1M KH2PO4 pH 7.4 (PBS 0.4 mM ) in
ratio g of raw material per 10ml was used.

Proteins were determined after Lowry.

Concentration and partial purification of lectins was performed by
means of saturated, 90% solution of ammonium sulfate.

Lectin activity in the extract was determined by means of
hemagglutination test of the tripsinized rabbit erythrocytes on an
immunological plate.

The carbohydrate-specificity of lectins was studied by hapten-
inhibitory method of Liener.

The molecular weight of protein was determined by electrophoresis in
12% polyacrylamide gel.

1.5. The practical value of the work

According to the functions of lectins they have great perspectives of
application in medicine, biology, genetic engineering, agriculture and other
fields of science. For carbohydrate-binding specificity lectins are effectively
used in biochemical and histological researches as well. Application of
lectins made possible to obtain the pure fraction of glycoproteins and to
probe the terminal carbohydrates of bio membranes.

1.6. Structure and volume of the dissertation
The dissertation consists of: introduction, research materials and
methods, experimental results, their discussion, conclusions and list of

references (72 sources). It is illustrated with 64 tables and 25 pictures. Total
volume of the work is 120 pages.

2. The main content of the research

2.1. Research subject
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One of the species of aloe - Aloe aristata was used as a test object. Its

systematic characterization:
Kingdom — Plantae
Order — Asparagales
Family - Xanthorrhoeaceae
Subfamily — Asphodeloideae
Genus — Aloe
Species — A. aristata

The plant’s mother country is South Africa. A. aristata grows in east
and west Capi provinces, Free State, Lesotho and territories of Quasulu-
Natali. It is spread as a decorative plant in our country. A. aristata is less
popular and less studied compared to A. arborescens.

A. aristata has succulent leaves, collected in a tight, round rosettes (8-
10cm diameter). Leaves are wide, lancer form, 8-10cm length, 1-1.5cm
width at the basis. They are of dark green colour, with small, transparent
burs along the lateral edges. Leaf surface, especially lower side, is covered
with great number of mild, transparent burs, which make one or two
unequal taws. The top of the leaf is terminated by a white scale (this feature
differs it from Haworthia).

2.2. Methods of research

Agglutination is based on the ability of lectins to join carbohydrates
situated on the surface of the neighbour cells by forming between them
great number of molecular links and cause their gluing or agglutination.

Hemagglutination or lectin activity of proteins was determined using
Liener’s method. Degree of hemagglutination was evaluated following the
specific activity of protein extract (the maximal dilution index of one mg
protein, able to cause agglutination) SA=T/C (mg/ml). Here T (titre) is the
dilution number of the protein in that cavity of the plate, where
agglutination is still noticeable. C is the concentration of protein in mg/ml
units.

Content of lectins was determined by ratio of protein concentration to
lectin activity (expressed in conditional agglutination units)

Lectin activity was calculated by following formulas:
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1. The minimal activity of lectins

2. Hemagglutination titre: T=2"

T is the minimal titre of hemagglutination, n is the number of
cavities, where the full agglutination was evident.

3. Specific activity of lectin: SHA (Specific hemagglutination
Activity ). SHA=T/C.

T — the minimal titre of hemagglutination

C — concentration of the protein

4. The specific hemagglutination activity of lectin was calculated -

T-m.

T is the minimal titre of hemagglutination

m — the mass of the plant tissue, the lectin was extracted from.
1

5. Concentration of lectin: LC= ;
* T

LC is lectin concentration
T - the minimal titre of hemagglutination
m - the mass of the plant tissue, the lectin was extracted from.

Experimental data obtained by repeating the three experiments.

Erythrocytes, obtained from the rabbit’s blood were treated with
tripsine. After incubation erythrocytes were washed three times in 10-fold
volume of PBS, centrifuged at 2000g for 10min and hematocrit was
measured. 2% suspension of erythrocytes in physiological solution was
prepared to determine the hemagglutination activity.

Content of proteins was measured after Lowry. This method is based
on the ability of aromatic amino acids (tyrosine, tryptophan) to form
colored products with the Folin-Ciocalteu reagent.

Lectins specificity towards carbohydrates was studied by Hapten’s
inhibitory method. 0.6M solutions of soluble carbohydrates in PBS buffer
were used for analysis. Five different soluble carbohydrates were used: D-
glucose, D-galactose, N-acetyl-D-glucosamine, D-mannose, and L-fructose.

Partly purified lectin fractions were incubated in water bath at 20, 40,
60, 80 and 100°C temperatures for 20 min. to study the thermostability of
lectins. The treated samples were cooled on ice bath (for 20min) and
centrifuged to remove sediments of the denaturized proteins (8000g, for
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10min). Hem agglutination activity of the supernatant at room temperature
was determined.

Influence of the concentration of H* ions on lectins hemagglutination
activity was studied in PBS buffer with pH ranging from 5.0 to 9.0, with 1.0
interval.

The solution of the purified protein (PBS, pH7.4) was titrated by the
declining concentration order on a micro titration plate.

Plant material was homogenized in a mortar, using following
extracting area: 0.9% NaCl, 0,04M K* - phosphate buffer, pH 7.4 (PBS),
0.1% B-mercaptoethylene in ratiol:10 (g/ml). Extraction was performed on
a magnetic mixer during one h at 20°C. Later the extract was filtered
through two-layer gauze filter and centriguged at 8000g during 20min. The
obtained supernatante was filtered though the glass filter.

For fractionation of proteins the gel column HW-55 was used
(2cmx44cm and 0.5cmx50cm). Protein fraction (1mg/ml) extracted by
0.9%NaCl+40mM K+*-phosphate buffer (pH7.4), and crystallized with
ammonium sulfate (0-90% saturation), was applied on the column.
Chromatography was performed under following conditions: speed of
ellution — 1.5mm/min, detection at 280nm, speed of the paper -
1.5mm/min, sensitivity — 1.28, ellution buffer — 0.9% NaCl+40mM K*-
phosphate buffer (pH7.4). Post-column eluent was analysed for lectin-
dependent activity.

Initially trypsinization of erythrocytes was performed for the fixation
of rabbit erythrocytes with glutaraldehyde. The 2% suspension of
trypsinized erythrocytes (in agglutination buffer, pH7.4) was fixed with
25% or 5% glutaraldehyde solution and shaked during 17h at 4°C.
Sediment was washed by agglutination buffer, centrifuged at 700g for 10
min. After the hematocrit was built, 2% suspension of erythrocytes was
prepared on 1M glycine solution with agglutination buffer (pH7.4).
Suspension was shaked for 17h at 4°C. Sediment was again washed with
agglutination buffer, centrifuged at 700g for 10min. After determining the
hematocrit the sediment was mixed with bio gel P-150 in ratio 1:10 and the
affinity column of glutaraldehyde-fixed erythrocytes (size 75mmx20mm)
was prepared.

From the protein fraction with lectin activity further purification of
lectin was performed on 0.2N HCI- treated G1Ocolumn (1.7cmx2cm),
which was balanced with 0.02M K+-phosphate buffer. After the unfixed
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proteins were washed out, the absorbed lectin was eluted: 1. with glycin-
HCI buffer (pH2.5) and 2. distilled water (pH5.0).

Electrophoresis of proteins was performed using Laemmle system as
well, in 1.2mm depth and 12% polyacrylamide gel with 0.2% SDS.
Electrophoresis was carried out in VWR type device during 3-5h, with
current strength 2mA on each ml of gel. Following standard proteins (kDa)
were used as markers: 3-galactosidase (116), phosphorylase b (97.4), bovine
serum albumin (66.2), alcohol dehydrogenase (37.6), carboanhydrase (28.5),
myoglobin (18.4), and lysozyme (14). Gel was stained with Coomassie G-
250.

2.3. Results and discussion

Medical properties of the representatives of Aloe genus on the one
hand and popularity of revealing new, biologicaly active lectins on the
other, have determined our interest to study lectins in leaves, bulbs and
roots of until-now unexplored species Aloe aristata. The main aim was to
obtain pure fraction of lectins from different organs of the plant and study
their biochemical properties.

On the first step of investigation relation of the extracted lectins to
hydrogen ion concentration was studied. According to obtained results the
maximal activity of the lectins, extracted from leaves, was mentioned at
pH7.4, and for lectins, extracted from bulbs and roots of the given species —
at pHO.

Lectins obtained from Aloe aristata leaves, flowers and its petiole was
manose-specific, while lectins extracted from bulbs and roots were N-
acetyl-D-glucoseamine-spesific. Lectins extracted from all tree organs
reacted with polymer chitin. Less active, from this point of view, were
lectins obtained from leaves, compared with bulb and root lectins. This is
easy to explain, as chitin contains residues of N-acetyl-D-glucosamine.

Lectins, extracted from A. aristata different organs agglutinated both
trypsinized and native erythrocytes of rabbits and rats, while lectins
extracted from leaves were uneffective towards the native erythrocytes of
human blood group ABO, bulb lectins revealed a weak effect on
erythrocytes of the second and fourth groups of human blood, and only
lectins extracted from roots agglutinated erythrocytes of all four groups of
human blood.
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The first step of proteins purifying was their sedimentation by
ammonium sulfate. For this purpose plant extracts were saturated with
ammonium sulfate solutions of different concentration (20-100%) and the
maximal activity of proteins was studied. In case of leaf lectins, their
maximal activity was mentioned when saturation with sulfate was 20-40%.
In case of bulb and root lectins optimal concentration of the sulfate was 40-
60%.

A. aristatais distinguished by the quantity of leaf layers. Their number
varies with the age. In our experimental plant the number of layers was 8.
It must be mentioned that some times the layers are not separated clearly.
For testing were picked two neigbour leaves from each layer. Layers were
numerated from top to foot direction. The highest activity of lectins was
revealed in leaves of the first layer, while in leaves of the 8" layer the lectin
activity was almost by 100% lower, compared with leaves of the first layer.
Even different parts of a particular leaf differed by lectin activity.

Coditionally were separated upper and lower parts of leaves. Upper
parts were dark green, and lower — light green. Lectin activity of the upper
part appeared to be much higher compared with the lower one.The cuticule
of Aloe leaves revealed also high lectin activity, while no activity was found
in leaf meat.

Lectin distribution was heterogenous in bulbs of A. aristata as well.
High lectin activity was discovered in the upper part of a bulb and
gradually decreased to middle and lower parts direction. The same was with
roots: more far the root was from the bulb, less its lectin activity was.
As for flower of the experimental species, maximal lectin activity was
revealed in flower petiole, and the least — inanther filaments. In pollen sacs
lectin activity was absent.

In further series of experiments variation of lectin activity of extracts,
prepared from different organs of A. aristata, under different high
temperature regimen was investigated. It was established that leaf extract
retained lectin activity during 20min at 60°C, and fully lost it at 80°C. In
case of bulbs and roots their lectin activity stored even at 100°C for 20min,
though it was very low.

At -18°C extracts obtained from different organs of A. aristata retained
lectin activity on quite a high level.

Lectin activity of A. aristata leaves increased under the effect of
ultraviolet irradiation (UV) 30min later after irradiation. 60min affect of
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UV on leaves did not change lectin activity which presumably is indication
to participation of lectins in adaptation mechanisms.

In the next series of experiments changes of lectin activity in particular
sections of chromatograms of leaf proteins were studied. High lectin
activity and protein concentration was established in the second peak of the
protein chromatogram. Then lectin activity gradually declined, but its low
level was retained till the end of the third peak (Pic. 1).

Chromatogram of proteins extracted from the flower leaves of Aloe
aristata Haw. plant

Pic. 1.
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In chromatograms of bulb proteins third and second peaks were
distinguished with lectin activity (Pic. 2).
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Chromatogram of proteins extracted from the bulb of Aloe aristata Haw.

plant
Pic. 2.
Absorption
spectrum at I 3o go»
280 nm
——ee
| L A R PR CRN A |

30 40 50 60 70 8O S0 100 110
Volume of eluate in ml
In chromatograms of roots proteins third and second peaks were
distinguished with lectin activity (Pic 3).

Chromatogram of proteins extracted from the roots of Aloe aristata Haw.
Plant
Pic. 3.

I peak
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Trypsinized rabbit erythrocytes, fixed in glutaraldehyde were used for
purification of lectins obtained from different organs of A. aristata. Lectin
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fraction was released from erythrocytes with glycine-HCl solution,
prepared on PBS buffer, pH2.5. Purified lectin fraction was run on 12%
polyacrylamide gel with 0.2% SDS. As a result three fractions with lectin
activity were obtained, with molecular weight of 56.2, 12.7 and 12.2kDa

(Pic. 4).
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Electrophoretic analysis of A.aristata bulb proteins, which were

incubated on glutaraldehyde-fixed erythrocytes column as well, has
revealed three clearly expressed fractions with molecular weight: 53.19,
39.57, and 33.69 kDa (Pic.5).
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In case of A.aristata roots the general picture of protein electrophoresis

contained 11 protein fractions (Pic.6).

Electrophoregram of A.aristata root proteins
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Pure nucleic acids (DNA and RNA) were obtained from A.aristata,
which were run on 2% agarose gel with ethidium bromide. Electrophoresis
ran on Tris-acetate buffer. Concentration and purity were measured on a
NaNoDrop ND-1000 spectrophotometer (Pic.7-8).

DNA extracted from A.aristata
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Extracts of aloe organs with lectin activity revealed some effect on the
representatives of bifidobacteria genus. Strong agglutination ability has
revealed leaf extract. It affected all four representatives of bifidobacteria
(Pic. 9). Bulb extract showed relatively moderate effect, while extract
obtained from aloe roots relatively weakly agglutinated bifidobacteria.

Interaction of A.aristata leaf lectin-active extract with bifidobacteria
Pic9
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A. Bacterial cultures without A. aristata leaf extract
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Pure cultures of bifidobacteria obtained in DSMZ (Leibnis-Institute
DSMZ-German collection of microorganisms and cell cultures).

2.4. Conclusions

1. Relationship between lectin-active proteins, extracted from A. aristata
leaf, bulb, and root, and hydrogen ions concentration has been established.
Lectins obtained from leaves revealed maximal activity at pH7.4, while
lectins extracted from bulbs and roots — at pH9. Moreover, activity of the
leaf lectins was influenced by changes of temperature and pH.

2. The maximal time of extraction of A. aristatalectins, which made 60min,
has been established.

3. Effect of p-mercaptoethanole on lectin activity of A. aristataleaf and bulb
was established. The mentioned substance did not reveal any influence on
root lectins of the plant.

4. Manose-specificity of A. aristata leaf lectins and N-acetyl-D-
glucoseamine-specificity of bulb and root lectins has been established.
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5. Lectins, extracted from different organs of A. aristata agglutinated both
trypsinized and native erythrocytes of rabbits and rats, while lectins
extracted from leaves were uneffective towards the native erythrocytes of
human ABO blood group. Bulb lectins revealed a weak effect on
erythrocytes of the second and fourth groups of human blood, and only
lectins extracted from roots agglutinated erythrocytes of all four groups of
human blood.

6. Leaf lectins of A. aristata revealed their maximal activity when
concentration of ammonium sulfate was 20-40%. In case of bulb and root
lectins for their maximal activity the optimal concentration of the sulfate
was 40-60%.

7. Lectin activity in A. aristata leaves depended on layers. The minimal
lectin activity was revealed in lower layer leaves, and the highest activity —
in leaves of the first layer. With high lectin activity were distinguished
young leaves of the plant, situated in the center. In spite of anatomical
identity, lectins distribution in a bulb was uneven: it was maximal in the
upper part of the bulb, near leaves, and minimal — at its bottom. In roots
lectin activity decreased with its distance from the bulb.

8. It was determined that even particular leaf of A. aristata is not equal in
lectin activity. The index was significantly higher at the top of the leaf,
which looks greener. There were no lectins in leaf flesh. High was the
lectin activity in leaf cuticule.

9. Dehydrated leaves of A. aristata and scrab, formed at the place of
damadge revealed lectin activity.

10. Parts of A. aristata’s flower contein proteins with lectin activity. In
particular petiole, were the lysis factor of erythrocytes was discovered. It
was partially inhibited by the cafrbohydrate mannose.

11. Chromatography of A. aristata leaf xtract with lectin activity has
revealed four picks. Among them second and third picks had lectin activity
in case of leaf upper part and in case of lower part — only the third pick had.
12. Chromatograpy of A. aristata flower petiole revealed three picks.
Among them second and third ones had lectin activity. Total flower extract
showed four picks. Lectin activity was discovered only in the second and
third picks.

13. Chromatography of A. aristata bulbs revealed four picks, among them
second and third ones have demonstrated lectin activity.
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14. Five picks were obtaind by the chromatography of A. aristata roots.
Only the second and third picks have demonstrated lectin activity.

15. Electrophoresis of A. aristata leaf proteins has revealed four fractions
with lectin activity, with molecular weight 56.2, 12.7 and 12.2kDa.

16. Electrophoresis of A. aristata bulb proteins revealed three fractions with
intensive lectin activity. Their molecular weights are 53.19, 39.57 and
33.69kDa.

17. In case of A. aristata roots 11 fractions of protein were revealed with
following molecular weights: 63.8; 50; 45.3; 35.53; 34.48; 32.23; 27.84;
25.25; 24.05; 15.88; 13.7 kDa.

18. It was established that leaf lectins of A. aristata retain their activity at
60°C for 20min, while bulb and root lectins stay active even at 100°C during
the same period of time.

19. After disactivation of leave and root lectins of A. aristata at
corresponding temperatures, their slight reactivation was observed 7 days
later.

20. Lectins extracted from different organs of A. aristata retained their
activity during 10 days if been stored at -18°C.

21. A. aristata leaf lectins retain its activity even under the high solar
irradiation.

22. 30 min later after irradiation with UV lectin activity of A. aristataleaves
extract increased, while irradiated extract of unirradiated leaves did not
change its activity being irradiated with UV during 60min.

23. Lectins concentration decreased by 50% in leaves of A. aristata on the
second day after been placed in darkness.It retained at the same level till
the sixth day and after returned to the norm.

24. According to experimental results it was concluded that A. aristata
lectins are localized mainly in leaf cuticule, stem, flower petiole, anther
filaments and pestle, while in leaf meat and pollen sacs lectin activity was
absent. High lectin activity was deteted in the cortex, formed at the place of
wounding. Accordingly it may be supposed that leaf lectins of A. aristata
are supporting proteins, responsible for its hardiness and protect flower
against unfavorable influence of abiotic factors. As for root and bulb lectins,
their resistance to high temperature is responsible for plant survival at high
temperature conditions. A. aristata possesses different machanisms against
high environmental temperature, and lectin-active proteins are one of
them.
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25. Extracts with lectin activity, obtained from A. aristata organs, revealed
some effect on the representatives of bifidobacteria genus. Strong
agglutination ability has revealed leaf extract. It has affected all four
representatives of bifidobacteria (B.bifidum, B.Jlongum, B.A.lactis, B. breve).
Bulb extract showed relatively moderate effect (though enough strong
agglutination was mentioned in case of B.bifidum and B.Jongum). While
extract, obtained from A. aristata roots relatively weakly agglutinated
bifidobacteria.

26. Pure nucleic acids — DNA and RNA (28S and 18S) were extracted from
A.aristata.
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