


to February 198', from Bab El-Abld Eone which Is an unpoDutect erea of
 
Lake Marlut, neat to Alexandria. Ny 'Were maintained In e~1 ••ted
 
aQOlIria ~t toom temperature (1? DC). The fish was kept tar 48 taoun b
 
acclimatization. IUoodlemples were made by se\fetlng the caudal ~l.,
 
(01' "oelnotolo«l~ stud'" and varloWt \uI.:rnopofetic Organs f.e. Uye"} kldntJ,
 
splcen, hettrt and Intestine were Ihce4 In IO~ neutral lotrnaUn, 8*d aWned
 
with eosJn..,fiatm,atOlgUn (te8fse, 18U).
 

1hct Most .tlstaetor, dUutl.. utu'l«i '9' erythrocyte, ""\8 ...,
thromboe~t. ~otJntl " .. tound to .be.'otonma Iftbcture (Yok0la.., l",~
 
The. ~18SsIC~ Ma)""Qrvn-.aid blood. •...., alern.n-aomanow~., ....lsh~.
 
Wr.ght's .'talqa.nd .~ llaftOPtfe ••~ were used 8Idlll...1lW .,.... 
,but ~Ol,",,, thcf '~tlc M4Itb06s "ve Y8lu"bJe ..-ats fJt ttaffttng ~ 

"blood am.",. 8ft" ~ ImprJnta . 

Fish 'If.'" dtyt~ Into four ~ e.et\ot II halth, ~. ". ...
 
group "".. " ....... 0.1 m1 01 ~.erclat turMftUM • .- •• 'pi
 
body bOdy '"'Pt.1'hlt ,rU ..... b "'leett.. eeeb fish ~
 

Just post to. __ I*toral.fIa. ~.'., ..eoncl'..~~ .as gt~. "'01.
 
.0.2. m! ot ,. .., ~,.. 100 ......:.,..tpt. ,.,. third 8Ad ,..,. .~

w~rtl ... '" .pvlt -.ct .eN titJIottd flltIt 1.1 ml and ... .., ....
 
tAlh~ per 100 pi tilkt¥ ••Jcht.
 

. ·.lJt......••.,.1IOtft i4.'.~,." ,.tIon. (1'otco ...' .........••...• .• ..•.~a:s'.,."~.8CQ,blOo4SamPlesw.r~ 0.0 ·.'orn ._ toufJr.~ -t ....... .. dried .,.d f.~~ 

=.:.J.. ~~="-=,._.:.~ "'::Cf1••••~~:: :.):7... •=:~ and ........ III -. _~ ..... CUt I
 

.. It.tJ,UC:8' "',..'...,.,. tlte ""IYS.lol the pr~, rea~1tJf eft"
 
accordl,. to ,W.,..too (983),_", da. t-.t ~ ...~.
 
dl~...ene." ~.t ••tI....... . .: .. ,


,--. . . ,"-...... 
ta+ I .jflolQ that thtr9 .... IIi". ~ lo.,Utroqt! ~
 

the I~ Of ...Im'" Inject" .I~" t., ",I 01 ttle 011. flow.,~.tt .
 
!ftcr.... ~eutt'" I" the lecOnd croup ., ...I~ htjeettf "t~k'~~ ... of,
 
the oil. axam'neUon of blood sm.,.,. "en from the seeotict ...~"""'"
 
.t''''l~'''.lhl.bit .. eaR ., dloeyt_ ,I••. e.u. ~" .•~
.pea {Ptc. ., • There were also a num. of ...........
 
derQl1l1ed rod blood ceD. and 10m. nOr"l88ts. ..
 

Tabl' I ...... that total leucocyt. ~t,II1t lDcrea.u cOllfldetabIJlra .. 
I. T.ble ,t Indicates that ttte Incr•• In the tot" ltucOctyt. CcMIftta
 
aec:ompanlteS '" an IRcrea" In 'hatot" ,ranulocyt• .-peelear 1ltUti.,..., .
 
tile mostabunctant pam,'Joc,Ue tne 01 lite perlpfm'al '1004. Tel.. ~
 .... ~ 

Itl 



--------

cOllnt elevAted greatly in the secoft<J groop. The leucocyte differential 
PUttCl'l1S of injected fish Crable 2) shows that the marked increase is due 
to llll elevation of the granolocytic type of cells. However, eosinophils 
And Bnsophils showed a considerable increase above tile cQntrol. 

J 
fla. (II
 

Blood 'Rlr r",. rh~ '.Ject.d "'t" O. I ..I IU.".IIt1 ... oil I 100 ,.
 
0' bod, .... 'ght. rlnol,lIe ... Ihod. ,~ow, pol"'oe,lo.h. Nn1 ~ge...rlttn,
 

eryl"rot,I., or .e.lle eryl~roeyl" (HI. er,l"roeytel devel0p""'ntll ,Uge"
 
pronon""bl.. t {rrMI. dege.erlll1\9 It....~•• (th) Ind 'J'Il1hob,.. t {lbo', • U50.
 

JAlll I
 
'Erylhrocytl. lolJla"1 ~ltCot," _lid l"ra.,1t:1l1cyl. (QUl'lll of ell.,.,., la.nn .fl..... 24 hewn f ....
 

I"J~ct'o" _tth TlIlt"pt!nltAf ot1.
 

Grnup C_...I 11 I..... IICnnlrol r 
(te. ..... • ... ..... .....tI·"9' "'"'~'"1' """ 

I.IIID 

(' 106, -I './W '.Jrl '.In ••• 1.1"
trvU\roqte C:QU"ll 1.'00 '.lIO 

J.~ J.nl lIS.1. JI' lIS.,1" 
11.00010t.,l 'fOU('I¥.)'lf' 10.000 ".000 1/.11' 

t~t: '0. till 69. JlJ n.~1 ".1)4 

I. 10J,.), 10.000 p< 0." II.no ..... ,,~'.<frO·OI".-
•••• ':'¥.\'i;.

II."," ".1. 
I- 10J,_), 1'O.O9'l lO.lIlt 1'.toJ ~···Jh.nl
''''rOlllltoc.'''I.t! c"unl '9.151 It,.n.lOl n.IJl P'O.05 JI.IU '<0.08' 

,--_._--------. aF'1I'S 

(ll"t,...JI I : Fhh I"Ject!d wtth 0.1.1 ',,"nl; Co"tro' II: "," '''Jlcted wtt" O.t III'"". 
Ii,·ollp I : 1\,t, InJlcted witt, 0 ...., t"rpI"tlnl otl ~ Croup II: Fh" injected wit" D.l.' hltpwftttM oU.
 

t"" n..-h"r or fhh 1..IO)'l!d In tiC" UpertNnt II It.

,< O.OS: "I1'1""'C&"t; '<0.001-0.01: "'h," II,nlf~CI"t. "5: hl,t,nUlc.nt.
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Poikilocytosis was found by most of erythrocytes in the second group 
of injected Clarias lazera. It seems that turpentine 011 affects, in some 
wny, the pl'ocess of erythropoiesis i~ this teleost, a phenomenon that has 
not been recorded in the available literature, However, during the present 
experiments, large numbers of degejlerating and deformed red blood cells 
along with sorlIe normoblasts were frequently' noticed on blood smears of 
turpentine injected Clarias lazera. 

Invdtigntlon of leucocyte differential counts of injected fish showed 
n marked increase in the granulocytic types of cells; especially neutrophils. 
"Iso, both eoslnophils and basophils showed a considerable elevation with 
increase of the dose. This observation is in harmony with that of Weinreb 
(J 958) who reported significant increase in heterophils (neutrophils) of 
the injected rainbow trout. Menkin (}940) reported 0 case of leucocytosis 
in dogs, intrupleurally injected with h~rpentine, that continued for 24 hours" 
However, he found that leucocytosis wo's not due to the direct action of 
lUI'pcnline, but due to the presence of a leucocytosis':'promoting factor 
in the inflnmmatory exudate. However, Yokoyama (t960)'reported a similar 
cnse of neutrophilia in the perch injected with turpentine 011, but she showed 
lhat this neutroph,iIio was not too fllgh to couse leucocytosis, since the 
tolal leucocyte counts were not altered. The same: author, also, stated 
lhat eosinophils which occur in very small number in the perch, showed 
no change with turpentine oil injections. 

During lhese experimeilts a case of lymphopenia is observed. Lymphopenia 
was reported for other stressed fish like the perch (Yokoyama, 1960), the 
gold fish (Weinreb and Weinreb, 1969) and the rainbow trout (Dick and Dixon, 
1985). 

It is of interest to notice that elevation of large lymphocytes in injected 
fish was accompanied by the presence, In the peripheral blood, of plasma 
cells; which is not a normal case in the vertebrates. The presence of plasma 
cells in lhe blood of experimental animals Indicates the transformation 
of lymphocytes to immunoglobulin manufacturing cells due to the presence 
of an anlhigen like rna terial in the bJood. Evans (1968) repoted that sOlne 
toxic substances can induce chemical alterations or complnation of the 
hapten type. Therefore, It is propable that turpentine 011 Injection, might 
have induced this type of Immune reaction which would account for the 
presence of plasma cells in the peripheral blood of the experimental fish. 
'n ~ccordance to this, Chiler et 01. (t 969) reported the response of antibody 
o! lI11munocolllponent cells in the spleen and anterior kidney of the rainbow 
trout, Salmo gairdncri. Ellis (t 977) <l\scussed the effect of antigen and 
inflammation on lhe developmental stages of lymphocytes in fish. 

In lhe above experiments, thrombocytopaenia was noticed In the blood 
of injected Clariaa lazero, as indicated by the acute drop In thrombocyte 
counts in lhe fish. This observation is In disagreement with that reported 
on rainbow trout by weinreb (t 958) who showed that no significant change 
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