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ABSTRACT

-Leechss are medicinally important, and are non-target crganisms as far as the pestcontrol operations
are concernsd. Leeches become the victims of toxicity of various agrochemicals, pollutants etc. in the
freshwater ecosystem, due to Which their very existance s unnecessarily threatened. Changes in the
protein fractiors such as sarcoplasmic , contractile and stromal of skin (botryoidal tissue), anterior sucker
and postesicr sucker of the leech. Hirudo birmanica were studied after treatment with sublethal

concentration of malathion (0.01ppm), for 24, 48 and 96 h. The values of the fractions are presented as””~

4 v
mg% on the dry weight basis. Amongst the protein fractions in control leeches the contractile proteins were

quaniitatively more than sarcoplasmic and stromal proteinsin all tissues. The protein fractions decreased
progressively and significantly (p<0.05) in all tissues of leeches as the period of exposure to sublethal
concantration of malathion increased.  The resuits are discussed in the light of physiclogical response of
leechi to pesticidal stress. : '

Key words : Protein, Leech, Skin, Anterior and posterior suckers, Pesticides.

INTRODUCTION

The use of pesticides to control hazardous and nuisance causing organisms dates back, but the effect such
pesticides is stress on the non-target organisms inducing undesirable changesin them. Many reports are

~available on changes dus to pesticidal stress (Patole et al., 2016 and Vefma,2017). In protein in various

tissues of different aquatic animals like molluscs, prawns, fishes, beetles, bugs, crabs.

The leeches have ancient medicinal importance. They are being used even today in therapeutic
and post-surgical treatments. Owing to indiscriminate use of agrochemicals and their reach to the aquatic
gcosystem by many ways has been threatening the existence of this precious treasure ( Banerjee et al.,
2015). Literature indicate no work is done on changes in protein fractions (sarcoplasmic, contratile and
stromal ) in different body tissue of leech under pesticidal stress. Therefore, inthe present study the effect
of sublethal ~oncentration of pesticide malathion, on changes protein fractions of different tissues of the
leech, Hirud: birmanica has been studied. ' .

b ) MATERIALS AND METHODS )

The 'esches, Hirudo birmanica were collected from the freshwater ponds around Partur town.
Theywere ¢+ #matized 5 days to the prevailing laboratory conditions under normal day/nightillumination at
27 1 0.5°C. Tne leeches naving approximately equal size and weight (9.0 + 0.5 g ) were selected for
expe%imentation. Leeches were divided into four groups of 10 each and exposed to sublethal concentration
(0.0‘Img/l) of malathion for 24, 48 and 96 h-along with concurrent control in tap water. After the respective
exposure period, the anterior sucker, skin (botryoidal tissues) and posterior sucker were dissected out
separately in watch glasses and were dried in oven at 70 + 0.5° C for 72 h. The dried tissues were finely
powdered and used for the analysis protein fractions. '

(25)
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Total protein was estimated by the method of (Lowry et al., 1951).While protein fractions were
4 by the method of Helander(1957).The experiments were repeated thrice and the results

imate
estimal®™ L\ o dataare statistically analysed using student't test and presented as mg% on the dry weight

average*-
basis.
. RESULTS .

The results presented in Table-1 show that in control leeches, skin contained more protexn (10.5%)
red to anterior sucker (6.8%) and posterior sucker (5.8%). The data in Table show changes in the
-mic, contractile and stromal proteins in skin, anterior sucker and posterior sucker of leeches
to sublethal concéntration of malathion. Among the protein fractions, the contractile was found
atx»""y more than sarc oplasmic and stromal proteinin all tissues.

as comp?@
sarcop!@®
expose

uantit
4 Total protein and protein fractions decreased progressively and significantly (p<0.05) in all tissues

riod of exposure to malathion increased from 24 through 96 h.
DISCUSSION

g are the important group of macromolecules which occupy a central plac: ... %oth structural and
aspects of living matter. They act as biocatalysts, contractile elements, e'astic and inelastic
of connective tissues and from important constituents of bady fluids.Orgznic pesticides are

to alter various aspects of protein metabolism in.different animals and al! events of protein
K ism offer compensatory mechanisms during altered environmental conditions. -( Singh et al,,
me’(abgbserwd a decrease in protein content in aidrin treated fish and concluded that Zecrease in protein
1998) o either through the inhibition-of RNA synthesis at the transcriptional level or due to impaired
0 ra'uon of amino acids into polypeptide chain. Protein decrease observed in the present study could
mcorfftﬂ Ibuted to the physiological strategy adoptad by leeches when they are in need of more energy to
be rthem:'ﬁ!Vb‘b to the new environment . Such adaptation could be through the Sumulatton of
adapt Jative processes. like proteolysis and utilization of degraded products ofincreased energy demand.
degra Kar r(1998) has repurted increased protease activity in different tissues of Hirudo birmanica treated
Konde' anic pesticides. Begum and Vijayaraghavan(1996) supported the above notion wh|le tracking

“;:thn;'ejs in muscle proteins of the fish Clarias batrachius exposed to dimethoate.
cha

as the pe

Protei
dynamic
elements

Further analyses of protein fractions gave the picture of protein profile with type of fractions in
il vital tissues.. The sarcoplasmic-and contractile proteins are the important consfmxente of the

1 8 .
diffe hereas the stromal prot««m is a mix ture of remaining heterogenous group of membranes Itis

muscié:

(r:qbsf ular unit in Hu’udo birmanica. Thns isin agreement with observations of protein depletxon in the fish,
usc

2 b rohita after metacid treatment,(Raja N, & Arivoli K et al.,) and the snail, Bellamya dissimmilis after
_‘gtn.dnt of organophosphate and organochiorine pesticides (Singh NN, Das VK et_ al.,) . The
e = igsmic proteins are impoftant constituents of the muscles, since the muscles are the seat of
Sarcjoltlc activity. Earlier, Kondekar(1998) reported changes in carbohydrate and respnratory metabolism
glym:)’do birmanica after treatment with malathion. This alteration in glyco!y’uc activity may be attributed to
e tion in sarcoplasmic protein. The contractile proteins are important in cw‘raotnon of muscle
deple nding upon their concentration, composition and arrangement in the muscle. These proteins form part
depen ctUrc and seat of enzymatic actions. Level of contractile protein depleted more in skln of Hirudo
of strv jca in all media as the period of exposure increased. Skin plays two very important roles (1)asa’
birmar’ for protection, and (2) as a respiratory organ. A poor undulatory activity and [5ss of movemeént an

el
h r?d 29 apacity of suckers were obsewed which are the indicators ofloss of contractlle actton

(26) !
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: TABLE 1. Per cent changes in the total protein level in various tissues of freshwat.ﬁrl eec

H.birmanica Exposed to sub-pfhal concentration of Malathion pesticide.
Tre._atment Tissue Exposure period in hours
- 24 48 96
Skin 9.61+0.219[-8.47 %] | 8.52 +0. 14 [8.85% 1.73 % 0.16 [-26.38%)
} ‘Anterior Sucker 5.28 £ 0.02 [-22.35%] | 4.39 £ 0.01 [-35.44%] | 3.69£0.05 [-45.73%]
Malathion | Posterior
L 1 Sudl 4.73£0.12[-18.44% 3.76 £0.10 [-35.17%] | 3.39 +0.03 [-41.55%
5 ucker o

Control values (mg protein/100 mg of dry weight):
Skm 10.5 £ 1.2; Anterior sucker 6.8 + 0.8; Postericr sucker 5.8 + 0.7

- TABLE 2. Per cent change in the protein fractions in various tissues of freshwater leech,
H.birmanica after exposure to sublethal concentration of malathion.

Ti'_zssue Epciicn Exposure period in hours
24 ’ 46 96
) Sarcoplasmic | 2.38 + 0.03 [-24.20 %] | 2.22  0.03 [-29.29 %) 2.21 £ 0.03 [-29.61 %]
S:i:x:in Contractile 3.73+0.06 [-20.63 %] | 3.17 £ 0.03 [-32.55 %] 2.78 + 0.11 [-40.85 %]
i Stromal 218 £0.02 [-16.15%] | 1.85 + 0.09 [-28.84 %) 1.66 + 0.07 [-36.15 %}
Sarcoplasmic | 1.99 +0.06 [-5.23 %] 1.76 £ 0.11 [-16.19 %] 1.8 £+0.15[-14.28 %)
Ahte.rior 'Contr\,aw;liie 2.3 £ 0.08 [-25.80%)] 2.12+£0.01 [-31.61%)] 1.57 £0.07 [-49.35 %]
S_Eicker : Stromal 1.48+0.02[-12.94 %] | 1.45+0.05 (-14.70%] 1.27 £ 0.03 [-25.25%)]
i Sarcoplasmic | 1.56 + 0.07 [-13.33 %] | 1.36 £ 0.08 [-24.44 %] 1.02 £ 0.02 [-43.33%)]
v P§sterior Contractile 2.12 +0.22 [-26.85%)] 1.8.3 +0.13.[-36.89%] . | 1.31 £ 0.03 [-54.82%)]
‘Shcker ' Stromal 7 1.01 % 0'.01' (-15.83 %] | 0.87 +0.08 [-27.5 %] 0.89 0.03 [-25.83 %)

"ontrol values (mg protein/100 mg of dry tn:tue)

Skin : Sarcoplasmic 3.14 + 0. 6; Contratile 4.7 + 0.4; Stromal 2.6 + 0.2.
Anterior sucker: Sarcoplasmic 2.1 + 0. 2; Contractile 3.1 + 0. 3; Stromal 1.7 £ 0.07
Posforsor sucker: Sarcoplasmic 1.8 + 0. 05 Contractile 2. 9 +0.09; Stromal 1.2 £ 0.06.
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ABSTRACT

The present study was conducted to track changes in glycogen content of .5 reproductive tissues viz.
testis, prostate gland, epididymis, vagina, albumen gland and ovary of th: freshwater leech Hirudo
birmanicg exposed to sub lethal concentration of malathion. The glycogen in testis, prostate gland,
epididymis, vagina, albumen gland and ovary tissues reduced significantly (P<0.05), The epididymis
was affected more than other tissues. - ) . s 4 : '
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INTRODUCTION : | : :

: toxic to non-target organisms. . Some organophiosphate
pesticides are highly soluble in water and can therefore easily
contaminate aquatic ¢cosystem, thereby in;creasing the
exposure risk. of aquatic flora and fauna (Agdi er al.; 2000).
Malathion (0,0-dimethyl phosphorodithioate” of ~ diethyl

leeches are adversely affected by agricultyral pesticides.”
Pesticide is defined by United Nations Environment
Programme (UNEP, 2005) as any substance or mixture of

persistent inhibition of acetylholinesterase (AChE). It is highly -

substances intended for preventing, destroying, repelling or
mitigating - any pest. Chemical pesticides  which are
indiscriminately used in agricultural and household practices
are generally designed for controlling pests and jncrease the
economy of agriculture industry and to meet the world’s need
for abundant, safe and affordable food and fiber, at the same
time such pesticides became highly toxic to the ofher
organisms in the environment including human also (Pakhare,
2017). The use of such chemical pesticides in agriculture is a
problem to ecosystem and resulting in the environmental
poliution (Barbieri, 2008) and toxicity risk to the non-target
organisms (Venkateswara Rao, 2006). . Organophosphate
compounds are widely used insecticides that account for about
70% of global insccticidal use (Ojha et al., 201 1). Malathion is

ia

.an organophosphate pesticide which is eXtensively used in
-agriculture and houschold practices

for pest eradication. It is
hard insceticide having neurotoxic effects which cause

*Corresponding author: Kharat, V. J.,
Department of Zoology, L. B. S. Sr. College, Partur, Dist. Jaina'(M.S.) India.

mercaptosuccinate) is ‘a synthetic organophosphate, non-
systemic, broad spectrum insecticide. Once malathion is
introduced into the environment, it may cause serious
intimidation to the aquatic organisms and.-is notorious to cause
severe metabolic disturbances in non-target species (USEPA,
2005). Lecches are medicinally important animal which are
adversely affected by pesticide pollution in freshwater
ccosystem. Leeches are hermaphrodite animal which carries
both the male and female reproductive organs. For the present
study, Hirudo birmanica were selected as a fest animal,
Glycogen is the main biochemical component of the leech; it
Serves as a primary energy source for metabolic processes
under the stressful condition. The store'g' glycogen may be

-utilized for their survival in the polluted ienvironment and no

further glycogen synthesis, so this c-:n.il:d be the reason of
glycogen depletion (Satyavardhan, 2013).'The mode of action
of .malathion on treated animals are better - understood by
biochemical studies. Hence, the present . work is aimed to
assess the acute effect of malathion on glycogen ¢ontent in the
freshwater leeches Hirudo birmanica. L
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Table 1. Glycog

en (mg/100g) content in reproductive fissues of H. birmanica exposed to z.xéuté exposure of M

alathion,
Organs Control - Experimental :
24 hr (2.42 ppm) 48 hr ‘72 hr 96 hr
. ) (1.92 ppm) (127 ppm) (0.98 ppm
Testis 21.32+096 18.47 +0.34 1514 £025 -11.42+026 8.92 +Pg_2§
' (- 13.36) (-28.98) (-46.44) i (-58.16)
Prostate gland 28.34 +0.47 25.76 +0.18 22.75+0.20 18.98+0.19 14974017
S ) (- 10.68) (-2L.12) (-34.19) (-48.11
Epididymis 22.09 +0.22 19.64 +0.23 15.50 +0.29 11:64+C.21 £ 8.(31 + 0.33
o : (- 14.24) (-32.31) C49.17) -t (.63.71)
Vagina 20.18 +0.81 18.18 +0.29 1596 +0,15 13.60+0.27 T 1148+028
(-9.51) (- 20 96) (- 32.60) TR (4311
Albumen gland 16.52 +0.36 15.18+0.30 13.67 £0.31 12,11 £0.29 i 10.85+035
. : (-8.11) (-17.25) (- 26.69) i (-3432)
Ovary 19.91+0.19 17.95+0.26 1561 +0.28 13.47+023 £ 1091018
(-9.84) (-21.59) (-32.34) . (-4520)
Mg/g wet wi. of tissue. [Each value indicate the mean (X 4 SD) of five est

are significant af p<0.05)

MATERIALS AND METHODS

Test Organism and Acclimatization: The freshwater lecches
Hirudo birmanica (length 10 + 1 c¢m and weight 8 + 0.5 gm)

were procured from freshwater ponds around Partur Dist. -

Jalna. These leeches were acclimatized to the laboratory
conditions with wet mud and fed with for 10-15 days at a room

temperature 27 + 2°C prior to the experimental condition.

Toxicity assay: To the study of Malathion 50% EC toxicity,
10 leeches were exposed to different concentration of
malathion viz. 2.42 ppm, 1.92 ppm, 1.27 ppm and 0.98 ppm
for 24 hr, 48 hr, 72 hr and 96 hr exposure period respectively,
Probit analysis was done for statistical analysis,

Glycogen estimation: To study the glycogen levels the
leeches divided into two groups as control and experimental,
Afler exposure, both control and experimental leeches were
dissccted and’ testis, prostate gland, epididymis, vagina,
albumen gland and ovary tissues were processed for glycogen
estimation, it was done by Anthrone reagent method (Dezwaan

-and Zandee. 1972) the optical density was measured at 620

pm. The data was subjected to one-way analysis of variance
(ANOVA) and the significance differcnce was set up at p <
0.05. '

“RESULTS AND DISCUSSION

The observed values of glycogen content are tabulated in table
I. The depletion in glycogen content in reproductive tissues of
Hirudo birmanica suggest that it is contributing to a greater
extent to the gencral energy needs of leechies under to the
stress, The glycogen content depletion may be due to the
inhibition of enzymes which contribute to glycogen synthesis
(Shobha ef al., 2007). Hence, it is assumed that glycogen
content depletion may be due to an inactivation of the cellular

enzyme involved in the biosynthetic process of these

metabolites and more utilization of glycogen owing to the"
effects of pesticides (Dezwaan and Zandee, 1972). The

depletion in glycogen synthesis is also attributed to the -
P

inhibition of the enzyme glucose-6-phosphatase or glycogen
synthetase which- mediates glycogen - synthesis - (Pakhare,
2017). The results also show glycogen content in epididymis
was highly affected than the other tissue after 24 h of exposire
(19.64 + 0.23) mg/100mg, for 48 h exposure period (15.50 +
0.29) mg/100mg, for 72 h exposure period (11.64 + 0.21)
mg/100mg and for 96 h exposure period.(8.31 +0.23)

imations] [Values in the parenthesis indicate percent change over controi] [Values

V . mg/100mg in compare to control (22.05 + ()':;22) mg/100mg,
_ The percent change over shows -14.24 %, -32.31 %, -49.17 %

and -63.71 % for 24 h, 48 h, 72 h and 96 h respectively. This
indicates that, the effect of malathion 50 % EC on glycogen
content of epididymis tissue significantly affected than other
tissues. In 1989 Rajender Sagar, reported similar significant
reduction in glycogen content found in testis,: prostate gland,
epididymis, vagina, albumen gland and : ovary tissues
Poecilobdella  granulosa  after exposed to endosulfan,
malathion and sevin. Ingle, (2014), observed significant
decrease in the glycogen content in ovary of control leech
Poecilobdella viridis when treated with Deltamethrin and
Felvalerate. Similar glycogen content depletion was observed
when freshwater fish Ctenopharyngodon idella'was exposed to
fenvalarate and malathion (Satyavardhan, 2013) and in
Channa gachua exposed to quinalphos (Pakhare ef al., 2016)
organophosphate pesticides. Glycogen is the main biochemica
compaonent of the leech; it serves as a Jrimary energy source
for metabolic processes under the siressful condition. The

-stored "glycogen may be utilized for their siu’v}val in the

polluted environment and no further glycogen synthesis, so
this could be the reason of glycogen depletion (Satyavardhan,
2013). The mode of action of malathior.en treated animals are
better understood by biochemical studies. :

Conclusion

The freshwater ecosystem was contaminated by the
organophosphate pesticide which causéd serious threat to the
non target organism. The present study reveals that the
exposure of malathion on the leech H. birmanica caused
changes in the total glycogen content, when compare with
controls which -may be attributed to toxic str::ssj, resulting in

the disruption of enzyme associated with ‘carbohydrate
metabolism. ’
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AQUATIC ZOO FAUNA FROM HARSOOL LAKE DIST: AURANGABAD

S. D. Shelar
Department of Zoology, L.B.S. Sr. College, Partur, Dist. Jalna - 431501
sdshelar09@gmail.com

ABSTRACT

The study of Zooplankton is important to find out productivity of lake for pisciculture. There are large numbers
of animals which are economically important for nature as well as human being. The investigation carried out
Jor seasonal changes and their impact on zooplankton. The result showed that Rotifers were dominant in all
seasons. The detail of vesults and analysis discuss in text.

Keywords: Seasonal impact, Harsool Lake

INTRODUCTION :

The fish population of our aquatic system plays an important role in the economy. There are large numbers of
living aquatic animals, which are significant for nature as well as human being for their using as food. Harsool
Lake is present in Harsool area of Aurangabad which is important for fisheries and irrigation purpose. Since
plankton data of this reservoir helps in fishery research and also beneficial for the fisherman for economically
important aquatic animals and also for the water quality improvement. '

MATERIAL AND METHODS

The zooplanktons are collected in the morning using plankton net. The size of plankton net is 30mm.
Zooplankton were preserved in 4% formalin. Zooplanktons are identified as per guidelines given by Ward and
Whiple (1958)

VALUES OF ZOOPLANKTONS STUDY

Zooplanktons Rainy season Winter season Summer season Total
Rotifers 35 - 44 65 144
Ostrocoderms 39 28 11 82
Copepods 25 34 30 89
Cladocera 23 30 25, : 78
RESULTS AND DISCUSSION

The population diversity shows the Rotifers were dominant all seasons. The data indicates that light intensity
play important role in population of Rotifers. In summer seasons water is clear and helps in increase the
population.
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U = 0. D. of the unknown test solution
S =0.D. of the known test solution
1.11 = Conversion factor of glucose to glycogen
100x 0. 45
Percentage of glycogen =
L11x2
=20.27 mg/100ml of solution.
The glycogen contain in host tissue was 20.27 mg/100ml of solution.

CONCLUSION

The results revealed that the percentage of lipid is high in the parasite than their host and also high as compared
to glycogen and protein. - Cestodes are depends upon the host for the lipid source. Results indicate that
distinctiveness host parasite relationship.

REFERENCES

» Aldrich. D. V., CHANDLER A. C. AND DAUGHRTY J. W. (1954): Intermedxafty protein metabolism in
helminthes.

BAYLIS H. A. (1928): Systema Helminthology, Yamaguti Vol. II. The cestode of vertebrates.
BRAND T. VON. (1966): Biochemistry of parasite, Academic press New York.
BBALERAO G. D. (1932): A General Account of Helminth Parasites affecting

Budrukkar A. M.(2019): Biochemical Studies Of CestodeParasite Moniezia (B) Of Capra hircus from Beed
District, International Journal of Advance and Innovative Research Domestic Animal in india with
methods of Collection, Preservation, staining, etc Indian Jour. Vet. Sci and Animal Husbandry 2: 1- 28.

» KEMP A, VANRITS and HAIININGEN A.J. M. (1954): A Colorimetric method for the determination of
glycogen in the tisuue. Biochemi. J. 56:646 648.

Y V V V

19



Y O )Y gy Y ) ) Ty )

Y =
J

v AV A A s b e Rl

L% 3

)

foRst

e S S b AT A e

TR v 5 :, o, o
et :%;’dorn__?&::-'_.

Lo

0

(Professmnal Body under Department of Smence & Technology, .
Mlnlstry of Scnence & Technology, Gov«;rnment of lndm) i_ .

B 14, Dr. _B-lresh Guha Stree’t Koi \ata =700 017

'ﬁii INDUAK SCIENCE CONGRESS

’E’/Dml

_'-ThlS is to- cemfy that Plof/Dr /Shrl/Smt

RS R of. cL @ szg...ﬂﬁ’%(
has presented aPape1 (Ola /Postex) entlt ed .....

@%ﬁdd&—“m&% in tle Sectlon of ﬁﬂ

dulmo .

P o

“the 106" Indxan -Scignée’ Conmess held at” Lovelv Professmnal Umversmy,

',Phagw(ua Talandhar from hmuary 3 to7 7019

a DL y \; | j - - | |

Ofi]Le Seéu_' o | (Slgnature)/

Secx mal Presxdent

& z 7 . .- .. . ok . _. T~ il
S G G, (s T e SERE @R S ey N LTI R
wir TLe i 3 [ s . 2 €2 1



N

R §§f’

- ~4"n

4- THE INDIAN SCIENCE CONGRESS ASSOCIRTION 2
. | (Professional Body under Department of Science &Technalogy, -k
Ministry of Science & Technology, Government of lndig)

14, Dr. Biresh Guha Street, Kolkata — 700 017

l,

Fvacpation Cortfoate

..............................................

.............................................

has participated in the 105" Indian Science Congress held at

Manipur University, Imphal from March 16 to 20, 2018.

................................

Date 2o ‘“\WQ—M& | CLex

....................................

turet :
e

| dur sf*%“ Sr College
SRR uﬁ?&w Dist Jaine (M.S)
-

- Prof. Gangadhar
General Secretary

& Prof P.P.Mathur
~ 9" General Secretary

\
) } ) / / /
‘gmﬁy‘h £ 0 £ P SR Wi ) e £ ¥ % i AN i 468 Wi 80 i 6 o 48 o 1490, Vi 6 90 4 ) ;
& 3 4 - P P £ ] . L ] a
@ o

%; (Scientific Activities) (Membership Affairs) %
~ e s s s s 2 s 2 s s s 2 S & 4 2 s s 4 o A odectoon A G
TGOt drdrdrdr ddnd




B e L ——

@ %) @w@__cu NIMITOY) 2 WG ‘MY [ENY °q m

Joziues1() 29 redrourig . Jedrourrd ao1A Tedrounr g o01A  IOUSAUO))

3 " Te[equIN I A " 1By

610C ‘A1en1Q9,1 91 UO PASE ISI(T ‘TBI0D: Q o@o:oo 00100 ¥ ooﬁoﬁom sy Eﬁ/.\ 4 m

E @oNEmeo :medm Kaadoag E:ﬁa:&:? PO @oﬁ%o? [eUOnBN \Qm su( ur pojedioned seq
A.\E\.v:m RO mHE\:.ZIQ Hwﬁ @E@@ 8 ST ST T,

%’

5«8&5@@ RS

6107 ?aﬁff | | 55

ww.ﬂwa %HMQQO.MAM —ﬂ:w@@:@wﬁﬂ W\mm
uo

doysy.I0Ap [eUOnEN
paagISI(] 1R1090)b T 1e1090)

Bt P
&E.ué

S, [epPUBA Jeleseld Eﬁm%zm m@m\sﬁﬁmz

g "d "A d[B3UBS Il ‘d 'd Ierdue g I




redrourig 991z redrourrg @o1A IOUIATOD)

AU PPIYS Id dASBSUES TN S 'S eSvug uq

10Z1Ue310 29 Tediouriy

3 ¥ Teq[EquIN A

“610T. hbmﬁn_om 91 1o @oom 1SI(] ‘Te1095) 930[[0D) 90JOUIUO))

ﬂ @SN Q0USIOG mﬁ< envy ‘9 m %n @uﬂzmwuo a%wo_ozﬂuo& 29 WIS UL YIIBISNY @>5n>cz53 U0 90UAIJUO))
Désw\ @oﬂﬁdo\ﬁe‘ﬁ%o& ] 0¥ w»ﬂ / poyedronred

|- rewoneN Aeq ouo ur = U] ﬁ% W

3

/ TOISS9S o parrey) sey JGEE @ E "SI/ TN/ I Eﬁ@ﬁoo 0} SLSIT, |

- o H&ﬁ@mnﬂ%ﬁ@U | S

?_ali ;ah- b 1] ,
9ARTUR O

@SN éma@m 9T
%w&o:ﬁﬁ 29 UG Ul :oé@mom 9555:&

- Uo
AUIFUO)) [euone N

paagIsi( 181090 b1 181090

2%1107) 0O 3 903G SV PRV G Y

S JepURA JBIBSBI] UBYUSYIYS BPBRMYIRIRIA

n.fasasm.um: 2

GRY
e/,

-

y _.m




