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The skin chromatophores of aguatic animals are expos-
ed directly to the water and contaminations pollution
status of water and can reveal by changes in colox
(pandey et al. 1981, pandey and Tomar 1985, Tomar

and Pandey 1986). However this modei of pigment system
has not so commonly been explored and used as an
indicator for the quality of water., As the water pol-
lution is a globle problem, therefore a simple model
indicative of water pollution promises immense appli-
cation and use in the environmental studies. The
present observation is another attempt from our
laboratory to know, the morphological and physiologi-
cal profiles of skin melanophores of Rana tigrina
tadpoles after an organophosphorus insesgticide -

Nuan exposure .,

MATBRIAL AND M&THODS

The specimens of Rana tigrina tadpoles 1.6 ¢+ .4 cm
and weight 65 + 1,0 mg.) were collected from the
ponds in vicinity of Vikram University campus and
maintained in glass aquaria (45 x 18 x 23 C@E. ) for
acclimatization at room temperature (22 + 3 C). The
healthy tadpoles were selected and transferred to
tectangular glass aguaria for experimentation., The
pesticide, Nuan - Dichlorves DDVP of 76% w/w solvent
9,5 (Hindustan CIBA-GEIGY .Limited Bombay) an organo-
phosphorus insecticide marxet sample was dissolved
in 10 L aquarium water for preparing the sublethal
low concentrations .025, .0z; .015 and .01 ml/L
respectively and 10 tadpoles were kept separately in
each concentration for a period of 15 days. Controls
were maintained without insecticide under same lazbo-
ratory conditions., The results of water analysis

are given in Table.l. During acclimatization and
experimentation the tadpoles were fed with green algae
Hydrilla and decaying plant and animal material,

582



Water and pesticide solutions were renewed tonrice a
week to maintzin the calculated load of insecticide

as far as possible, The pieces of skin from tail
region (both control as well as treated tadpoles) were
fixed in 10% formalin for 24 hrs., Permanent whole
mounts were then prepared following alcoholic dehydra-
tion, The size of each melanophores was measured
(after Ruthmann 1970) from camera lucida figures drawn
on a standard graph paper., The Melanophores Index (MI)
was determined according to the method of Slome and
Hogben (1928), Student ‘'t* test (Bencraft 1966) was
used to compare the level of significance. All data
are expressed as standard errxor of Mean, p values
were noted at different levels,

RESULTS AND DISCUSSION

Tadpoles exposed to the insecticide solution showed
non-coordinated swimming and as observed they were
sluggish in their movements, It was seen that their
heart beat increased (125 per minute in control group
while 145 per minute in highest concentration of Nuan
.025) and they surfaced frequently for gulping air.
These test animals showed bottom dwelling in 0.01 ml/L
concentrations but in slightly higher (0.025 ml/L)
dose they showed surface swimming. Perhaps the altera-
tions in physicochemical properties (Table-l) of watex
induced such behavioral excitement in these experi-
mental groups.,

The control animals were much darxer when introduced
to test solution in all concentrations of Nuan. How-
ever, after 24 h the tadpoles turned more darker in
low concentrations (0.1 ml/L) than kept in higher
concentration (,.025 ml/iL). The skin melanophores of
the control group were mostly in reticulate configu-
ration and had secondary and tertiary branching.
These branches were full of melanin, The Mean Melano-
phore Size Index (MMSI) values of these reticulate
melanophores of upper, middle and lower regions of
tail are also compared (Table-2), The percentage

of reticulate melanophores was always higher than those
of stelilate and punctate types. During the period of
15 days the tadpoles denoted shrinkage in melanophore
size in all the concentrations of insecticide used,

.01 Ml/L Nuan concentration
The reticulate melanophores turned as aggregate masses

in this concentration, The chromatophores were light
black as compared to the control group and their
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melanophoric limbs were not well develpped., There was
a sigggfgcant (P < .001) reduction in thg percentage and

MMSI of the reticulate melanophores in comparison to the
controls (Table 2 and 3),

+015 Ml/L NUAN CONCENTRATION

In this concentration the limb of reticuiate melano-
phores were disconnected from the main part of the body
and stellate melanophores were not in normal condition.
Melanophoric limbs were small and slightly thick and
were slightly light in colour as compared to .01 Ml/L
concentration. MMSI and percentage of melanophores
were noted (Table 2 and 3),

.02 Ml/L NUAN CONCENTRATION

Reticulate melanophores lacked melanophoric limbs and
developed profusely small spike like projections and
looked some what like puncto-stellate melanophorss.
Melanophoric limbs were thick and assumed stumpy shape,
The MMSI and percentage of stellate and punctate mela-
nophores were2 higher than reticulate melanophores
(Teble 2 and 3),

Table 1, Physico-chemical profile of control and Nuan
mixed water,

s, Physico-chemi.- Control Concentration of chronic
No. cal parameters dgroup exposure in ML/L

.01 .015 .02 025

1. Water tempera-

ture (in 0 C) 22 22 22 22 22
2. 8.00 8.00 8.3 8.5 8.6
3. Dissolved oxygen ’

{in mg/L) 10.00 9.5 8.8 8.4 8.00
4, Carbonate alka-

linity (in mg/L) 08.00 10.20 11,50 13.00 14.00
5. Chloride (in _

mg/L). 45,00 46.00 46,00 49.00 51.00
6. Hardness(in

mg/L) 150.00 152.00 155.00 165.00 180.00

0.25 Ml/L NUAN CONCENTRATION
In this concentration stellate melanophores assumed

round shape due to complete loss of melanophoric limbs,
punctate melanophores were observed with completely
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fused melanophoric limbs. These melanophor2s ~ere ran.
domly distributed and but aggregates were also seen,
The percentage of these melanophores was significantly
high, MMSI of reticulate and stellate melanophores
decreased significantly (P <.9001) (Table 2z and 3),

Table-2. Changes in Mean Melanophore Size Index (MMSI)
of Rana tigxina tadpoles in 15 days Nuan
exposure,

S. Epidermal mela- Control Concentrations of ciaronic

No. nophores in without exposure in ml/L
Skin insecti-
cide .01 ,015 .02 925
1. Upper region 8;1 6;9 5;6 ?;2 4;5
0.3 0.35 0.29 0.23 0.6
7.4 5.6 5.0 4.6 4,0
2. Middle region o hd * * *
0.21 0.3 0.15 0.2 0.25
7.0 5.1 4,3 4,90 3.6
3. Lower region + * hd *> x
0.20 0.2 0.2 0.1 0.21

MMSI are =sxpressed in um,
All values are 2xpressed * SEM
‘n' =10

In this study the responses of pigment cells to organo-
phosphorus insecticidal (Nuan) stress have been cbserv-
ed in various concentrations, This insecticide
exposure revealed a differential action on the melano-
phores of treated animals, This is rather an important
feature in the physiology of color change with refe.
rence to the melanophore toxicity in amphibians,

It is noted that at the highest concentration (0,925
ml/L) of the insecticide the melanophores looked
light black or gray in constrast to the control
animals, However in the lowest concentration i,e,
.01 ml/L of the insecticide brought substantial
darkening effect in the melanophores including melanin
synthesis and branching of melanosomes perhaps as a
result of release of more hypophysial melanocyte
stimulating hormone (MSH). It can be suggested that
the stimulatory effect of this insecticide perhaps
may be on account of loss of nervous control to the
secretory mechanisms, whereas the higher concentra-
tion (.025 ml/L) had significant bleaching

585



‘G = 4,
100° 7d 30 Tea®T oyl 3e JuedyFTubls exe senieA 1TV
*HTS ¢+ Ueewl AT SONTEA

82°T ¥ 6°85 €T ¥ 1°1s O1° ¥ €£°6Z €°0 ¥ 2°2Z 010 ¥ 2°¢ 83933Und o poy
1°0 #6°T  2°T * €°€C  62° 3 6°0v €°0 +6°/€ 0%°0 ¥ 1°2C1 e3eT1eds oo
0°0 +0°0 08°T ¥ 9°ST O£® ¥ Z°vE 8°0 % €°0v €S°0 + L°v8  e3IvInOTIeY
8°T ¥ 2°86 0S* ¥Z°6¥ 1°ZT ¥ €°ST O0°T ¥ 1°61 61°0 ¥ €°¥ ajeround  wotbex
2°T £8°T O€® ¥ 6°2€ 8°2 ¥ €766 ZT'T & £°6€ 1€°0 ¥ €°6 o3eTiels STPPIW
0°0 +0°0 T€° F€°8T 079 ¥ ¥°6E 8Z°T ¥ 9°Sy 06°0 ¥ $°98  93eINO¥ISY
L°T ¥ 6°16 €1° T €°6% 1°T ¥ I°6T 6°C ¥ Z°0T 0Z°0 ¥ 9°7 eje3ound  uoybex
1°0 + 1°2 19° ¥ 9°0€ 6°0 ¥ 8°¥€ 9°0 ¥ €°ST I¥°0 % €°¢ e3eiTeas  zeddp
0*0 ¥ C°0 ov° ¥ 1°0Z O0°T F 1706 ¥°0 ¥ S°¥9 970 & 1°2% e3jeTnoTIed
X go” £10° 10° gsexoydoueteou uothex
7/1TH uy exmsodxe (dTuocrys) utmy JO UOTIRIIUSOUOD 10I13U0) 3O 83w3¢e atye

setodpes FQTIDIY
TUed 3o sexouydoueTomw Tewreptde 3O ebejuediad oyl UC ueny TeYISTANE IO I003IIF "€ eIqel

586



degeneration of melanin anc breaking of melanoscues,
The latter may be because of inhibition on MSH regulat-
ing mechanism via Central Nervous System or changes

in biochemical properties of MSH may be due to direct
toxic effect on the m2lancphores. However this needs
further detailed znalysis, The decreased MidSI in the
present study corroborates with the findings of Pancey
et al.(1981) in Sargqtherodeon mossambicus, a cichlid
fish where melathion produced paling and melanophore
damage and also Pandey and Tomar (1985) in k.melsno-
stictus tadpolas after dimethoate exposure woth of
these are organophaspiiorus insecticide, Tney also
observed a different action of dimetnoate on B, melanog-
gtictus tadpoles which brought dispersion of skin
melanophores. These differential action of insecticides
on melanophores can either be due to the cnemical
composition of insecticide or may be the species waich
react differentially, However tnese aspects in color
physiology needs more studies. 1In Qrigzias latipes,
Koji (1982) noted that the sulfahydral inaibitors
blocked pigment dispersing action of MSH ana possibly
it may be true for this insecticides in nigher concen-
trations,

The authors wish to express their thanks to Prof, G.N,
Johri, Head, School of Studies in Zoology, Visram
University, Ujjain, for providing the general lazbora-
tory facilities, The award of Senior Research Fellow-
ship to Miss Veena Tomar from University Grants
Commission, New Delhi is gratefully acknowledged,

HEF SRENCES

pencroft TJF (1966) Introduction of kbiostatistics
Hoaber Harper Int. ed Tokyo

Koji Y (1982) sulfahydral requirement for action of
melonophores stimulating hormone of fish Loucophores
J Sci Hiroshind Univ SERB DIV I (4ool) 30(2)201-212.

Pandey AK, Shukla L, Fujii R and Miyasaita Y (1981)
Bffects of sublethal malathion exposure on melano-

phores of a cichlid Sarotiierodon messambicus.
J Lib Arts and Sci Sapporo Med 22,77-81

pandey AK and Tomar Veena (1985) dMelanophores in Bufo
melanostictus (Schneider) Tadpoles following expo-
sure to the insecticide Dimethoate Bull Environ
Contam Toxicol 35 (796-801).

Ruthmann, (1970) A method in cell research Cornell
Univ.Press Ithaca pp 368.

587



slome D and Hogben LT (1928) Measurement of chromato-
phore activity South aAfrican J Sci 25 329-335,

Tomar V and Pandey AK {1986) Insecticidal Toxicity and
melanophores in Bufg melangstictus Tadpoles &
Comparative study 4 Mikrosk-anat Forsch Leipzig
100 (1986) 3 5 391-396.

Received March 6, 1988; accepted May 19, 1988.

588



