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LASER SPECTROSCOPY METHOD IN THE STUDING OF VIPERA LEBETINA OBTUSA
VENOM

SH.A. TOPCHIEVA
Institute of Zoology of Academy of Sciences of Azerbaijan
Passage 1128, block 504, Baku, 370073, Azerbaijan

PL spectra of vipera venom and its metabolits were studied exciting them by LGI-21 of nitrogen laser (337,1 nm, 10 ns). PL spectra
cover the region of wavelength 360-630nm. Vipera venom and proteins have luminescence of different intensity and maxima at 490-530 nm.
Half —width of PL spectra of vipera venom and proteins are at 0,62-0,83 eV.

Luminescent analysis finds a wide use in medicine and
biology. _ s0 b

Laser diagnosis is the new prospective direction being ef-
fective means to study biological systems from biomolecules
to cells, biotissues and the individual organs of animals and
human {1,2].

In spite of the fact that laser medicine diagnosis is one of
the effective directions, using of laser in biomedicine do not
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find the proper development [3]. %
Summarizing literary which is represented the various
methods of laser diagnosis in biology and medicine is absent, 10
what hampers their using in practice.
It is known that 90 % of whole fluorescence of protems is "
conditioned by the presence of aromatic aminoacid — trypto- 830 Wavelonsth. rim 360
phane in them. Proteins absorb time light near A=280 nm, but
strongly fluoresce in the region of A=300-350 nm. Lifetime Fig.1. Photoluminescent spectrum of vipera venom for
of fluorescence of tryptophane in proteins lies in  1-7 ns Anax=530 nm.

range, and depends on protein type and tertiary structure.

They also fluoresce in the amino-acids proteins as tyro-
sine, phenylalanine, cysteine and cystine [3].

The purpose of the investigation was studies on spectral —
luminescent properties of proteins of the transcaucasian viper
venom.

Proceeding from above spectral luminescent characteris-
tics of the whole venom and its proteins divided by the
method of gel - chromatography' in the column with Sefadex
~75 0.04 M phosphate sodium buffer were studied.

14 venom proteins with molecular mass from 20 to
149 kD were extracted from viper venom by the gel-filtration
method.

Exciting spectrum and photoluminescence. of samples
were photographed in stationary and dynamical regimens in :
stationary regimens exciting — spectrum of venom covers the Fig.2. Photoluminescent spectrum of protein of v1pera venom
region of 440+670 nm. It was uséd xenon lamps and mercu- for maximum 4,,,,=508 nm.
rial lines 254, 313, 365 nm to excite of samples. Typical
maxima at 470, 520 and 630 nm respectively are appeared in
the exciting spectrum.

In dynamical regimen the samples were excmng by im-
pulse nitrogen laser of LGI-21 type (337,1 nm, 10 ns). PL
spectra are covered the region of wavelength 360+650 nm.
Maxima at 530 (fig.1). Were found out in the PL spectra.

Luminescence intensity of viper venom and its protéins
were high during impulse nitrogen laser. - : :

Venom protein luminescence is characterized by blue lu- o Wavelér?gth. nm 360
minescence with the various intensity, that is proteins with
the different molecular mass have luminescence maximum at Fig.3. Photoluminescent spectrum of protein of vipera venom
unequal wavelength though the difference between them is for maximum A,,,= 490 nm.
not (within 10-40 nm).
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Spectral luminescent characteristics of venom and its pro-
teins were present in table 1.
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Tablel. Spectral-luminescent characteristics of venom and 0.4 3(t - tl)
its proteins. _ T, =
1g I, —-.lg'I
Mol. Mass of Half-width of
venom proteins, spectrum Amax
kD PL eV
149 0.70 490 . 8ot
146.5 | 0.70 490 8
132.5 ' 074 525 7 °°
100 | 068 510 . .
99 072___|_ 510 s 40
925 | 070 505 d a0}
79 | 062 510 g
6 | 075 525 N — : .
56.5 0.65 - 520 a 10 20 30 40 S50 60 70 80 90
515 0.66 530 g T us
45 072 510 B e
35 0.78 . 508 H al
32 | 0.79 513
20 0.69 510 ' 5|
’ snake - 083 530
2
PL spectra of venom and it’s proteins (fig.2,3,4) have :
similar form, though one of them shme strongly others 1
weakly.
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o0k Fig 5. Time dependence of PL spectrum of protein of vipera
venom for maximum A=490 nm at 300 °K.
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Fig. 4. Time dependence of PL spectrum of vipera venom |

for maximum A=530 nm at 300 °K.

1%
Kinetics of luminescence of venom protein was studied
(table 2) d d | ] M 2 " i
Time dependence represented in semi logarithm scale for 10 20 %0 40 50 60 70 80 90
analyzing of experimental data : (Z' , ALS
" J
lgI = j (t) . Fig.6. Time dependence of PL spectrum of protein of vipera

venom for maximum A=508 nm at 300 °K

From formula I (t) defined
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Table 2. Temporal depend of luminescence of venom and As figures showed 2 linear sections were revealed in the
it's proteins samples of venom protein patterns. As it was indicated inci-
dences of these sections are differed. Presence of two linear

Intensity, I in orbitraly units Time t in sec . . _ .
Vipc:y Vo g’m Viper Venor sections in the dependen.ce of lg T = .] (t) is 11.Iustrated
venom proteins venom | protein the occurrence of 2 luminescent centers in the studied sam-
M.m., kD M.m., kD ples of venom.
52 35 149 354 149§ - From time dependence of PL intensity of venom (fig.5)
43 55 30 5 51.-5 and its proteins (fig.6) the time of exciting state of lumines-
36 46 24 0 10 10 cent centers was determined. It was equal to 3-10 for venom
26 40 20 5 15 i5 ' and pro[eins_
20 35 14 20 ” 201 20 Data on time dependence of maximum of luminescence
16 31 108 25 125 25 for all proteins of venom were presented in table 2.
4 28 e — 6 : _30 30 30 Metods of laser macro and micro diagnostics have high
: ;(2) ' - ig - ; 33 ‘3“5) 23 sensibility, considerable space solving allowing to analyse
. - the trace concentrations of zootoxins.
9 16 2.5 45 45 45 . . . . .
5 3 35 50 30 50 : ‘Thu.s, lummf':scence analysis of biologic objects allowed
3 10 3 35 55 55 to identify proteins of venom,
8 9 2 60 60 60
8 3 2 63 65 65
8 7 2 70 70 70
8 6 2 . 75 75
8 4 2 80 80
8 5 85 85
o 4 90

(11 EG. Oresheﬁkova. Spectral analysis, M.: Bishaya shko- [3] AN Zoujdel. Atomic phluorescent analysis, M. Nauka,

la, 1982, p.375. 1980, p. 192.
[2] N.N. Barashkov. Luminescent and: lysis in heltn service,
M.: Nauka, 1985, p.95. ’
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LAZER SPEKTROSKOPIYA VASITOSIL® ZAQAFQAZIYA GURZSSI ZOHORININ ZULALLARININ
TODQIQI

Giirze zeheri vo onun zilallarinin fotoliiminessensiya spektriori tedqiq edilmisdir. Nimuneler gabagcadan LQI-21 tipli impuls
azot lazeri ilo (impulsun miiddeti 10 ns, dalga uzunlugu 337.1 nm) heyescanlandirilmislar. Fotoliiminessensiya 'FL spektrlori
360+630 nm intervah shate edir. . :

Giirze zehari ve onun zilallari mixtelif liminessensiya intensivliyine malikdir ve igiglanma maksimumu 490+530 nm dalga
uzunlugunu shate edir. FL spektrinin yarun eni 0.62+0.83 eV hiidudundadir. : :

II.A. Tonunena
JIABEPHASA CIIEKTPOCKOIIUA B U3YUYEHHUHU BEJKOB SII[A 3AK*ABKA3CK._Oﬁ I'rOP3bI
'I/Iccn'enbaaﬂm CIEKTPLI GOTOMOMUHECLIEHUMH A2 TIop3b! 1 €ro Genkos npu'3036y51<11eﬂuu HX HMIy/BCHBIM a30THBIM 1a3epOM THIA
JITH-21 (aaurensHoCTs uMiynbca 10 HC, ATHHA BOMHEL 337,1 um): Cnekrpsi ®JI OXBaTHIBAIOT 0671acTh 360-+630 HM. Sny riopast u ero Gen-
KkaM CBOHCTBECHHA IIOMHUHECLEHLMSA PA3HON HHTEHCHBHOCTH U MaKCHMYMBI CBEYEHHS B TIpezienax Anuy BONH 490+530 Hm, . -

Honywupuna cnexrpa ®J1 22 Top3s! ¥ ero GenkoB HaxoauTes B npenenax 0.62+0.83 eV.
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