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Pesticide Induced Haematological Alterations in a 
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Stud�8 on p i sc ian  haematology espec ta l l y  on the 
blood chemtstz~ as compared fo o ther  ve r tebra tes  
rematns obscure t l l l  t h i s  r ime. Studies on var ious  
haematologtcal  parameters were made by var �8  authors,  
but  s7stematic and de ta t l ed  studies on blood biochemi- 
ca l  changes are very  ra re .  FIELD e• a l .  (1943) s tudied 
c e r t a i n  inorganlc  elements, organic compounds, and 
v i tam�8  i n  the blood of  carp and . t rou t .  HAYAMA AND 
KUWABARA (1962) and ~ZEAM) (1969) s tud ied the e f f ec t s  
of organophosphate pes t i c ides  on the cho l ines terase 
a c t t v i t y  of  f i s h  blood. GRAtoE A ~  MEHRLE (1970, 1973) 
ruade chronic  t o x � 8  stud�8 of  endr in  on serum 
e l e c t r o l y t e s  of the gold f i s h  (Carass�8 auratus)  and 
rainbow trout ($almo_ qairdnerii~. 

A revlew of  the l i t e r a t u r e  on p i sc ian  haematology, 
reveals  t ha t  very l i r  work has been done so f a r  on 
the a l t e r a t i o n  of  blood cons t i t uen ts  fo l l owtng  chrontc 
pes t tc �8  po�8 i n  f resh water f i shes .  Thez~fore t 
the e f f e c t  os chlordane (an organochlor �8 pes t tc ideJ  
on the hematopacttc system o f  a f resh water t e l e o s t  
f i s h ,  Sacc�99 f o s s t l � 8  has been studted. 

~T~I~S ~D ~T~DS 

The f � 8  S. f o s s i l i s ,  commonly known as ' s i n g i i ' ,  
belongs fo the -o rder  Cu and fam i l y  Sacco- 
branchidae and �8 eas i l 7  ava i lab le  i n  the ponds of  
t h � 8  req�8 The size o f  the f i s h  var �8  from 190 - 
220 mm (average 200 m~).and the we�98 var ies  from 
50 - 70 g (average 60 g).  The f i shes of both sexes 
were used w i thou t  anu d i s c r i m i n a t i o n .  The chlordane 
20 E.C. ruade by M/s R a l l � 8  Ind ia  L td . ,  Bomba7,was used. 

A f t e r  the normal  process o f  acclimatization and 
wash�8 w i t h  0.1~ ~nO4 so lu t i on ,  f i shes  were t rans -  
f e r red  t n t o  the exper imental  tanks. The so lu t ions  of  

~ e s t t c i d e  were ruade by adopting the d i l u t i o n  technique 
STANDARD ~g�8 13th e d i t i o n ,  1971). The sub le tha l  

concent ra t ion ,  i . e .  0.12 mg/L o f  chlordane as obta ined 
, 
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b7 VERMA et al. (1977a and b), was taken for long terre 
exposure of S. fos~ilis. 

Living specimens of S. fossilis were kept in big 
cemented aquariums of about 2OOO-I~ capacity. To avoid 
the effect of starvat�8 on any of the haematological 
parameters, fishes were provided w�8 an artificial 
diet and the water was renewed in all tanks ai rive 
days interval. Blood was collected by the method of 
STEUCKE AND SCHOETTGER (1967) by severing the caudal 
peduncle. The blood was collected into vials contain- 
ing disodium sali of EDTA as anticoagulant for all 
parameters except chloride, for which heparinised 
blood was taken. In other vials, the blood sample was 
allowed fo clot in an incubator at 37~ serum was 
coller and stored in a refrigerator for subsequent 
analysis. However, blood for total red blood cell 
count, WBC, haemoglobin and clotting time was taken 
directly following the method of WINTROBE (1967). 

Red blood cells (RBC) and white blood corpuscles 
(WBC) were counted by Neubauer double haemocytometer 
using Hayem's and Tuerk's solutions as diluting fluid 
respectively. Haemoglobin (~o) was measured by Sahli's 
haemometer, Packed cell volume (PCV) or hematocrit 
value by Wintrobe's Method (3,O00 rev/min for 1 h), 
erythrocyte sedimentation rate (HSR)by Westergen tube 
Method, clotting rime (CT) by Lee and White method, 
while mean corpuscular haemoglobin (M~H), mean corpus- 
cular haemoglobin concentration (MCH3) and mean cell 
volume (MCV) were calculated by the for mulae as given 
in Practical Haematology by DACIH (1963). The values 
so obtained are given in Table I. 

Chem�8 methods for serum analysis, inspite of 
certain llmltations, gave good reproducibility and 
accurac7 of the results. For determination of glucose, 
Nelson-Somogl method; for lactate, Barker and Summerson 
method; for plasma proteins, Micro-Kjeldahl method; for 
non-protein nitrogen, Folin-Wu method; for Cholesterol, 
Zak's method; for sodium, Welnback method; for potassium, 
Looney and Dyer method; for magnesium, Titan 7ellow 
method~ for calcium, Clark-Collip modification of the 
Kramer-Tisdall method; for chloride, Schales and Schales 
method; and the phosphorus and iron were determined as 
given by OSER (19(~) in UHawk's Physiological Chemlstry". 
The values so obtained are g�8 in Table 2. 

RESULTS AND DISCUSSION 

Since blood takes part either direct17 or indirect- 
1u in all the biochemical processes of the bod7, itis 
but natural to expect alterations in it when exposed fo 
environment al tox�8 
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Several haematological parameters were round 
e t t h e r  increased or der as a r e s u l t  os chronic 
chlordane poison�8 i n  the fresh water t e leos t  f i s h  
S. / L g . ~  st  en i n t e r v a l  os 15, 30, 45 end 60 days 
t reatment.  Several fac to rs  l i k e  haemoglobin percentage, 
RBC, WBC end hematocri t  velue (PCV) were round �9 
wh i le  e ry th rocy te  sedimentation ra te  (HSR) and c l o t t i n g  
rime were round decreased. Haemoglob�8 increased from 
14.4 fo 17.0 g/dl,~RBC fron 3.54~x 10 ~ to  5.98 x 106/c,~,, 
WBC s 3.92 x 10 ~ r 4.42 x iO~ and PCV from 38.5 
to  44.5 per cent. KHAN Ah~ OAYYUM (1969) observed mean 
blood c e l l  counts 3.24, 2.59, 2.57 and 2.73 ~ i l l i o n s / c , , a  
i n  ODhioce™ s t r i a t u s ,  0phiocephalus DUnCtatus, 
C l a r ~  b atrachus end HeteroDr~uste $ / o s s i l i s ,  respect-  
i v e l y .  In  the present i nves t i ga t i on  authors observed 
tha t  the mean RBC count of S. f o s s i l � 8  i s  3.45 m i l l i o n s /  
cmm which ind icates tha t  f i~h  haematology f luc tua tes  
much on ecolog ica l  condi t �8  l i k e  age, sex, length, 
weight,  matur i ty  and seasonal v a r i a t i o n s .  Other workers 
have, however, noted a s ign is  reduct ion in hemato- 
c r i t  values os f ishes exposed to environmental s t imula-  
t i ons .  HISLER (1967) round that  both methox7chlor and 
methyl parath ion produced t h i s  es163 on northern pufs 
Conversely, AhDRHWS et al. (1966) observed en increase 
i n  hematocri t  values of b l u e g i l l s  exposed to 0.05 mg/L 
os heptachlor s 4 h, but thev returned to normal, 
a f t e r  28 days. MOD~T AhD PUTNICKI (1966) whi le i n v e s t i -  
gat ing a s k i l l  due to endrin noted that  the hemato- 
crit values were lowered to hall os the normal. 

ALLISON et a l .  (1964) examined the chronic es 
of  DDT on c u t t h r o a t  t r o u t ,  but could hot detect anu 
patholog7 due to the pes t ic ide  treatment and hemato- 
c r i t  values l �8238 showed no d i f fe rence between 
exposed and con t ro l  f � 8  GILDERHUS (1966) also noted 
the saine w i th  the exposure of  b l u e g i l l s  to sodium 
arsent te .  

Authors observed, tha t  out of the 12 blood cons t i -  
tuents analysed, glucose, l ac ta te ,  non-prote in n i t rogen,  
sodium, potassium, calcium, magnesium, i ron  end c h l o r -  
ide increased whi le  other  two � 8  pro te ins  and choles- 
t e r o l  decreased as exposure to pes t i c ide .  However, 
t o t a l  phosphorus showed s l � 8  increase i n  � 8  velue. 
GRANT AND MHHRLE (19731) observed tha t  nine out os the 
stxteen serum const i tuents  anal7sed were s i g n i s  
a l te red  by forced swimming. STEVENS AND BLACK (1966) 
reported tha t  s swt,~/ng ( f o r  5 rein) os rainbow 
t r o u t  caused muscle l ac ta te  fo peak immediately and 
the l eve l  in  blood fo increase more s lowl7,  concurrent 
w i th  l ac ta te  release s muscle. Authors, observed an 
i n i t i a l  increase i n  blood lac ta te ,  may be due to the 
increased exc i t a t i on  i n  i n i t i a l  stages but in  45 and 
60 days t rea ted s decreased blood lac ta te  have been 
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observed. This may be due to the reversal of the fish 
toits normal condition. Increased glucose level 
(hyperglycemia) after treatment with chlordane may be 
due fo severe nephrit�8 and pancreatic or hepatic dis- 
orders. GRANT AND MEHRLE (1973) also round a 50~ 
increase in serum glucose level of trout, fed highest 
dietry dose of endrin. Plasma proteins were round 
decreased which may be due to renal excretion (albumi- 
nuria) or impaired protein synthesis or due to l�8 
disorder. Non-protein nitro9en and total phosphorus 
were also round �8 which in the blood plasma 
decreased (hypocholestrem�8 as the period of  tzeat- 
ment increases which may be due fo muscular exhaustion 
and some depletion of dissolved oxygen in experimental 
tanks. 

The major serum electrolytes Na and Ci were highly 
correlated and tended to increase with increased time 
interval of treatment. Authors infer that osmoregulat- 
ion in S. fossili$ has been affected either directly 
b y expe~imental chlordane solution. HOLMES AND ~cBEAN 
(1963) and HUSTON (1959) reported 9.4 and 4.4 per cent 
increase in serum sodium in rainbow trout on adaptation 
fo saltwater respectively. GRANT AND MEHHLF (1970) 
reported that a high dose (430 ug/~ body wt.) of endrin 
in g~idfish caused Na and CI loss and complete failure 
of osmoregulatory process. Therefore, authors assume 
that chlordane toxicosis is characterised by chronic 
dysfunction of osmoregulatory mechanism, mainfested 
y increased levels of the major electrolytes. EISLER 

AND EDMUNDS (1966) observed an increased concentration 
of Na in blood and decreased in the l�8 in northern 
puffers (SDhaeroide™ macu~atu@) a marine fish, exposed 
for 96 h %0 near �9233 c0nc~ntration of endrin. Their 
observations suggest a transfer os Na but not of K from 
tissues to blood by some means. Similar trend of incre- 
ment of other electrolytes as Ca, Mg, K and Pe has been 
observed by authors in the present investigation. OeANT 
AND MEHRLE (1970, 1973) also reported other altered 
ph7s�8 parameters of growth, reproduction, thyroid 
activity, intermediary metabolism and osmoregulation in 
gold fish (C. auratu~] and rainbow trout (S. Qairdneri~) 
chronically exposed to endrin diet. ISHIHARA et al. 
(1967) observed that pentachlorophenol, dimethu 
phosphate, endrln and phenyl mercuric acetate caused 
changes in the component ratio of serum proteins and �9 
lipoprotein in the blood of carp. LCCKHART et al. (1975) 
observed that rainbow trout (S_. Qairdnerii) exposed 
chronically fo IMOLS-140, a synthetic high temperature 
lubricating oll also altered the serum constituents 
significantly, Slmilar alterations in serum contituent 
bave also been observed in the present investigations. 
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