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Although -there, fa -8Ql'eeVidsnae that the Hf....8p.nof bI:o~:tl. 

:g under-~ ca'lb:01, -the ~ui wh1c)1th18-ocntxol~ 
" . tea 18 .nOtclearlyunderst:xxxi. A l:Un1ted IllDunt_ of ax fUtieen 
-~ en ~-J:elatia:t8b1P bet.uall'1 -~ and01nrJ '(~by 

<Xie'oRr, 1978JLm1'S, 1918 ,1Iid- 1980, 'ra.c:oK,198".0Jr'~t. 
~~ dce8 nOtallowua,for e.tpie, to ~iDtrs's (t98a) 

-~lat ~l1cltly: "nJes- any. sPBe!tlCqene,or geneiJQr cb all 
qEmes exert ac:ma type Of ocnti'Ol Q\ l.an.gIiv1ty? lt :tn~i..to 
urJ!ent;and--<}IIn8t.1cdetel:m1tlatiCn of'J.Cmgevlty'w·~~ stud:imrj
" ,. ~ - . : . : ' ," , ' " ~. . 

spl!c1f1c or J:wbr1d1sed,eff~ of various autoaCmal andaexua"_ 
aUtartt __ 'in Drosophila. In ,th1SccIltr1J;lUt1m aaaa-of em' '__ 
nuaulta will be evaIuated lnccnjuntlCXlwit:b. ~ related studi_ 

o ,,' ._~ 

of varioUs autbars. 
, ~'AND PfttIittJRE-

In'this paper, pertinent data-of 14 different -plbJ.lsbed -uk8·wUl 

~ reViewed. '!tle$e are sate l~ltyexperimenta carried _a:t-With 

D.'melanogasterin..mlch the. life tahle~ were CCIlSt.rueted 'at _2SOc, 
: Hacet~.unlver81ty, Department of~101ogy, 

Beyt:epe, ~a~ 
., 
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but ot:ha!r environmental factors (humidity, food, p::>pulation density 


and other treat::nEnts) nay vary to' sate 'extent., In .this study" life


table data bf various types of, (wild type} ,cultul;:es, aut:osc:itB.l, 

and sexual mutant strains, were' examined and the'results Will be' 


, presented. 

RESULTS 

Life-Span ofw. t. cultures 


In table 1, t;hemean life-spans of sane D.melanogaster w.t. stocks 


as neasu:ted by various ~utb:>rs' at 25't:, are presented. '!be differen


,ces observed nay part1.ybe,due todiffaenoes in -sane en:vil:auten


tal factors or due to strain diffe:renoes. 'Howev'er wheri the sane' 

~ -- "~ 	 , " ~ "-, -;" - - . 

stock, the oregon w.t. was t:estedat different times even by the 
~. . .. . 


sane author, the mean lmgevity has been found to be quite charige-' 


able. 
, 


'!be average -life-span for 7 repeats of e>regonw.t. is 61.0J; 4aYS,;" 

u ' '-~_ 

and fot' 9 diff~t'k1nds of w.t. stoclq; in 16 experinelts it is 


found to be 54.20 :; 3.95 days. ,For16rePf38.tsofw.t.D.mel~o,gaster . 

male populations, the mean .is, 57 '!- 39 :; 3.84 days an<! for 17 repeats
... . 	 , .' , 

, of female populations it is,53~74 :; 3~S2. It:. seems that there is" 


no awarent difference beneen the mean dura~ of life of the 

sexes of' various w.t. cultures of O:ro$Jphila tested. 


Life-Span of Autosomal MUtants 
, , 

Asa further step, 12 differen1;:aut:osanal mutants all affectinq 


, JlDrphological char.act.ers were studied and their expression in '~." ..... 


sex catpared (Table 2). In the table, in addItion to the ~,>;~;" c.' 


sanallocus of each gene, percentage decrease in mean li~ ~~ 


each mutant against the respective v.t. is alSQca.1cul.ateaand 


of 19 populations of mutants studied,6Qf them belOf1C3ed 


to the :zOO ch:rxm:>sc:Ite. vestigial ('19) mutant with an average of 


32.30 	days. The mean dura,Uan of adult 'life of black body, purDle 


vestigial wings (6 repeats) arc wings, speck wings, vestigial


nipped, 	ebony (2 xepeats),spineless, eyeless (2 repeats); brown 


rolled" wings and sepia eyes is 40.52 :; 3.43 days in males, 
 ., 
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and 40.01 +' 2.77 days, U:fa:nales. Altha.l9h there is atwof6ld dif- . 

ference between the means of the ~ of the spineles{1 1Illtant in 
"c. .# 

favour of fa:nales, there is no P.talOllJlC£:!d.,diff~ ..~ the 

overall means of males and females of'nutants lOiCated ~ 3,diffe ,
rent pairs of autosanal. chraroscmes. 

. 

'!be overall sex-mixed.neari longevity fOr these nutants is, 

,40.25':; 2.91 .daYs wh1c:h'~ that 1~ types of .autosara1 nutant: 

genes Jooatedan.3 different ~ pa4's ca~ in ~a1 a 

26.40 idecrease in ~iSCl1 to the,neano~ the various:"w.t•. 
. '. ., ", ' , . ' 

cultUies (Table .1). Noreduct1on~f: t;he, nean.. l1fe-span ofspe¢c 
, . 

and bla.ck nutant is ~; en the oontrary, tlle1r.life-~ 

~ coopared to that of •.tl!e ldld~ in the paper ,by , 

CI:liZALEZ (1923) L CDiZMEZ' s ~k should )Jerepeated, to. ~:ifythat 

thesenutan~ indeed cause a lengthened life-span~ 

,Table 3. Various life-spc!li1data ·ofs:lnqle,.Qotib1e .and triple '7, 
~ . . - . 

a::llbinations of nut:ants'wbite eyes, minia.t:urewings an4 .forked 

bristles atep.resented. Although there isni:>satiSfactory arrDI.lnt. 
of da:ta to draw a C!CI'iclusioo, Jt can be said at' them::ment that . . 

the decrease caused by 3dlfferent single X-chraoosc:Ilenutanta99:-' 
'., " . 

.inst the respective w. t. Oregon is 28.62 % 00 the averaee while 
~.., 

that of a doubleccmbinations of w,m and f 1Illtant genes is 28. 52 ~. 
• - ,," - _" . - '\0 

I 'l'riplS mutantw.m f has an ayerageCliIulative effect of al:lOut . 

45.48 , decrease. . 


. In additien, t.he 'effects <;>f .these X~ 1Illtants 00 the Ufe 

.1 ...., 

spans. of males and fa:nales are ~ For the males, the .overall 

average is 53.23 :; 3.21. and for the females it·is 54.67 :; 3~29 . 

days. 'Again, eVen for the sexuallllitants; ~ is no~-speclfic 
.influence. 


As it will be seen ~.i;hese ~les and others rot menti6nedbei:e, 


that there i~ no p:>Siit:,iVe COrtel.at1oo between the' n.tDIi:Jer.of' nut.:int 

'. . - ,! .- , - '-, 

'. 'genes. and .the degree of life span shc)rten1nc;J. 
-,Earlier ~ '(1978), by Catbining~ ,of ale. sexual (w) . 
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and one autosanal (WiJ) DUtant qene in the same .1nd1v1dual did nOt 

fi.nCl a ~,l1fe-ahort:en1n9' 1ndeed this genet1c;J mmt-·. " 

pulatioo ext:erXiad 11fEi1p!m. ForexaDpl~, 'While 'sex-m1loId means·' 

, of Ii and Of vg __ .54.5 dI!lya ana.3 .32 days respectively,' the 

hybrid obtained in the P2(w1th 'White~eyes andWstig1iil~ 
tblble nutant) lived an average of 5.5.84 days 'Which i8 nOtd1tni.,.. 
Dished.at ,all, in fact ~tBnaBd W!XY ,~,.against·the'~tal 
vg 11l.ltant line, pedlapa_te het8rosi. occurring'in theP2!At 

the same t1JIe, the 1'1 genEIlt1a\;ofmal.e8Sbow1n9 ~~. 
type l~~. to:' a"uean'·,~ 9O.05·daya \C.icb was lenCjJb:t:en.l~<· 
two-fold in catptr1rlcb~wJ:th ttie 1lIINm' of the JtI1tant ~. 

, ,) . . .' . " ,'..' 

, thexefar:e atrc:t'lg'l.Y',arguecitbK, th8 result ... due tO~ 

and that merely the ~·(¥colouror w1nci. abaPeti1snot"a 
, determininqfact:or in :l~1:¥~'~ 'JlU1t. andDl'lM' l1~1O).by·: 
using the neurol.clCjJ1oal'aex-l1nkea. DI1tants'·~li4.'~·'..nd,. 
shaker-5 fOOQ:1 simi lar 'reSults with fema_' bit: males were not; 

used in theexper1lEDta.b.~~.thk~tm.ttant females 
. . .,' ~ - #, ... " .; ;.- - ,-'~, - '-' " . : 

has a meenllfeape.n-or 3~~g:''';,li1h1le abak:er--5 (ah-5) 
40.5-days. ''!'he cbJi,~"'tW-"shS 'ta.tles '.prod:uoed a'mean .<?t 
~9.6 aaysvu.letha.W.t•..~ S females held 76.2 days of mean., 
ufe..span. 

!'he _asure of Retmsi.s 
. - - - . - I ' '. _ 

In order to deDDat.ratethedegxeeofbetemeis· in D.;_lanogl1-*U<;~,. 

variO\:1S studies dr:mewith this -speca;aal!* .exam1ned, ,atld for·~;·::;:~:~~j~;':,;;( 
ease of calculatioos' and OCIlplIrisari,PARSCNS's(1966) ~,'.of<'~ c'":z~~,5 
het:er:osis is uaed,andcatputedfor'each lot of lif~.::"ta.·· 
'lbe SUlIItIU'USed M.tl.t8 are g1ven-'ui Table 4. " 

. . . ~ 

.. AS· it will benot:ioed4n, the table; sate of the cJata .~. 
J '. 

hybridtsatial between the wild lines, ~ .SC'III!I othera aze 

,.hybr1disaUoo be~ ooe w.t. and "one nutant and the. rest'.are .... 
hybridisatioos between IlUtan~. ~,possible theneasu:r:es 

. are 1ncludedfor the"F
2 

geneiattan.:ltwill be understood :frcm 'the 
collected and calculated ~ta "~t,the .tteaS\lt'eof heteroSis lsnat.': '. 

http:DI1tants'�~li4.'~�'..nd
http:l1~1O).by
http:Dished.at
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. dep!ndent. in ft. .. 8~le tIllY an wtlether the p!.lI1!ftta .axe w.t. or IlI1tant, 

or "upcIlthe~tiat at wb,ich het:etosis1.S,~.-If. the auto

aa:nal' IJn4IQr 8exual· JlJ.ltant.genea amtwbridlsed with EWICh .other 

. their detr1lteltal ~ect8 .. in :telAt1oo to life-span 8H.cured by 

hybridifMtioo both In tt..F, and ~2 generatia'l c:1ue to heterosis 

~ZCUK 1981). ~ further ab.I1Y is'nef!<led in this subject 

beeausethe medanlanof hetez:Osls may be qUtteClCllplicat;ed and 

needs to be .u;nd£!rstaod..JIDI:e plearly. ' 

~ 	 ~ 

'lI9:lJSSICIi . . . 

~'. ,.After·. the' reView of ex1st1ng <Jata'- ialed to thefollowlnq . 

i. 	Each w.t ••~ofD.melaitogasterhas~~istie . 
life spiIn, but' tbeXebs. qUite;a variaUcn '~.. tbe'1A1ii
OIlS xepeats of ~~ts EMim!n the 1i1EIIie.Cu+t'tttl! (e~g. 
~ :w.t. 1ft T8ble 1) with the &ame:exper1Dent:er...... 

u ..C'a1.tJ:ary to 8CIW! o~the!previous ~,. there1s no 
~l.earcut.(uff8rencie of life-.n betWeen the"1Ii!KeB '. of . 
-' ' ~, ' ' : .', - " " 

·,w.t. attains, ~y, .~ fenal.es aa. nOt the ~. 
lived sex.

'. 	. . - . - .,-.' , -' ,,' , 

iii. ·J!'actllllltant..." ·tIhether a.ut:08anI'll Qt- ..,181, oauea 
- , " - - ._- . - '. 

, deereUe in.life span . to· a certain .degree:,. ~,cnthB· 

average autOlf:lMJ8 h1duoe '26 ..4 , and "8¥\lal~·22.1t 
in catpartsari ,wttil ~'feW.t..' or:eqt2lf~tD?l.)Wee. 

iv. ~ is. no CDUliat:en.t Sexual fnfluenceOtbot:h"~] 

. as ~ as __1 RUtan~m' the'nean dut'atJ.c~l of acwt·· . 


-	 --- - - _.. - - -\. 

life. 

v. As thel1Ul1!ber fJf sexual ~tant genes" ~. ina. tndi

~ the lifespan,.and ~ .. 1& '~ ~J"e14~ 
. between the'lI\IDr Of'lIIlbmt"genes preseQt" and 'the~ I 

iOf·.decrease aerted. I 
yi. 'lbere is 00 ·1l¥'.icat.t.at.Ofa spec~fie effeCt:. "of tha ~ ,I 

! 
i1OOSCIleS, .and .the chral' «:Ilial i6cl.ts atwhiob. tI1e. gene. is : 
j 

-, 

I 

http:8�\lal~�22.1t
http:fenal.es
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located does not have an 1ntx:>rtant bearing on the det:.ei  \ 
mination of longevity. 1 

vii. The neasure of heterosis (PARSCNS, 1966) is not dependent: ! 
! 

in a sinple way on whether the parents¥e w. t. or nutant j 
or upon the generation at which heterosis is measured 

(BOZCUK 1981). , 
-

Although each nutant gene changes and reduces longevity of flies to 


a certain dagree it is believed that it is not only the si.nqlegenes

: ~ \ 

themselves but' also the Whole geIlCIlB and their interactions and 
pleitropic effects which may be determinative in this prcx::ess.'nlf~<· 
was also foundearUef by CIARK and <mID (1970)Where it was 

stated that the mangnltudeorthe dlfference in adult lif~ span 

~tween each nutant and its wild ~a!lele isreiatedto genetic 

background. 

Lints et al (1979) considers that "very l.atge phenotypic varia

bility displayed by longevity-lh wild strains of D.melanogast;er 

does nOt depend on a precise .set of SpeCifi,(;! ~s or polygenes 

wttp. additive action". ~ fact that the F1 and F2 generations, in 

the experiments of oozcuK(1978), eXpJ:e$s tIle oo:tphological nutant 

character but with a lenghtened life-span in cmparlson with the 

parents, COJ:ld pe another proof for the' aboVe statement of LINTS 

et al (1979)'~ 

Earlier views that "females, generally have a longer life span tha:n
males" is not varranted by the present data obtained franw.t. j , 

autosanal and sexual nutants. In fact, there is also sane data 

sOCMi:ng that life Span is affected by the physical activity of the 

flies (RAGrANDand SOOAL, 1973). ' 

As suggested by SACHER (1978) there ~s ~ eVidence for the ,-"senes
. cencegene theory". FurtheJ:npre, LINTS (1980) adqs'that there is 


no evidence of a nutant to prold'lg life-span, therefore ev~denoe 

fran major genesiS notccacluaive in favour of specific Iflcmgevity 


genesj,. A third hypOtl'Iesis has ~tly been ad(Jed to the previous' 


btu by ,SACHER (1978) w,hich is called by him "lmgevity assurance 


-
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, genes". While taking the results of HARl' and SE'I'IlJf (1974) as a 

supfX)rt he also forese.es that acceptance of' the hypothesis of lon
, ' 

gevity-aspUX'ance genes 'inplies that by developing appropriate Ileana . . ~ . 

our evolved and genetically oontrolled longevl~ assurance necha

ni,sms could be ,l1\3I1ipulated. 

\ 
, .variouaautosanal and sexual llIlt:ant.genesof Drosophila ~lanogaster 

were-examined by revie\rl.n.9the pertinent 1ite:r:a~ ,to de~ 

their specific effects on adult longevity. It'.Jil$S c:oncluc1ed·tbat 

each. gene, whether autosanal. Qrsexual may not have a sex-l3{leC;l.fic. ' 

influence on the life-span and.the caipariaon of the overau~ 

of differcmt. ~in RUtants support :t.his, viewstiXl!1g1y ~ Itts. 
. , ;-, - "-,' -" .. '. - '. . ,,-, "'" - " '-.,':.'i. ',' ,-:- ,>,,' ,' ...... 

noticed that not only a ~norphological character itself, ~t·~ . 
~ '.,'. . . ~ -, " ,"-' -'. - ,," - .". . ... - . '- -;,' - ,~.' ". ~- " 

iIJlpQrtant,ly the Canplet:e g~ti:constitution is detenninatiV-e in 

e<;ntJ::Ollinglongevity. 

If the Ileasure of heterosis ~s 'Calculated' fran the data of various 

authors, it is concll1Ed~t it is not~ depende1t in a Simple~y 
on whether the parents arew.t. or IlItltant, or upon the ~aH6n 
at which heterOsis is" neaSured. If' the autOSanal" arid/or·~ , 
mutant genes are hYbridised 'With ecicliother itW1n ~ Seen:t:hat. 
their detr:l.merital effects iri.retatton to li£e.:..Spim arecur«tt>y 
hybtidis-atianbbth in the, F 1 ' ana F2" dUe' to heterOsis • 

.~ results' "a:redisciSSeldfran :the: pOint 6f .view of the genetic 

program of ageing. 

-
Drosophila Ilelanogastet' , in ce~itl1 otozarel ve seksUel uut.aJl!=:.gen
lerinin, ergin &u:ii Uzer1ne Bzel etkil~ini' ,sapt:am:lk amaclyla ilgi

," . .. .. .' '- ',' - ,",. - . ',. 

li literatUr g6zden gecirilerek ',incelendi. Her ~enin, oto.zanal 

ya cui e~se.l olsun" ~ .uzunl~ Uzer1ne e~liC}e 5zgij biret;Uye 

s.lhip olmayabilecegi sanucuc~~ldJ.. Mutantlarm ayn seksl,~inin 
genel ~lamasJ.ru.n kar$11asb~].linas1 bu.gorti§ti. iwvvetle ,des~ 

• ',' 'r _. " " _ _ t- _. 

rrektedir~ Yalnl.Z bir nx::>rfolojik .karakter ,kendiba:il.lla~ll daha 

,OnemllSitilrn genettk yapUl~' autUn denetiIn.indeaaptaYlcit61 

http:forese.es
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oynadJ.~l. d.i.kkati ceJanektedir. 

EOer ceeitli yazarlarJ.n varilerinc1en beterozls alcHsU besap~~ 
bunun basit bir eek1lde ataaoyun·J1QJlIal Up iv.t.) ya dB lII1tal\t' . 

ollIasJ.na, ya da hete:r:oz181J.tl ~.~.~0l"1~1 

. 8CI'ioouna ulao~. JIIjer -'1•.•/'" ~)~ltant~, 
lei: bb:b1rler1 lIe Elealeine bunlarmlllllk ~. UqJt1n 

" MDl'het1tUer1n1n~ ~haIlP,- taa'da P-a'de ~ . 
Mdaniyle tuIk.uJc'li~1 ~. 
~lar'~ genatik.. ,*~...... ao~:~~'i· 
Mktadlr... .~' '" . . . /'" ..' , 

. ~'!JI: H!AI ..(~ caduetD ...DI:.. H....',. .. 
...amttjgt.- to prulnttM ~_.~., ..~_~•. 

·'DI. Int:ematJ.cnil.··'.. ' OXigl.... Qf GeiddD.·_.~ l",l'1'·....1ti::.:· 
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TABLE 1 

MEAN LIFE SPJ\liIS (F SCME Q;Mf'UNX'.ru:nZR w.t. CUL'lURf~r 
AS MEASU'RED BY VARIOOSAUlU)RS A'~' 25°C 

!lean Hfe-spcms of sex-mixed 19Jthors and' 

males females mean life S<:m'ce 

w.t. strain -span~da:pa) 

Old P'aJ.nQuth 38.3 40.62 39.46 Galzales (1923) 


N.and Y.L1nes 44.68 33.25 38.96 ParSOl'lS (1966) 
 , 
~:, ~ 

~cnR. 67.3 56.15 61.72 Clark and GOuld (1970) , 

" 
'>; 
.~.....SWedish-C 37.1 ' 29.60 33.35 


Cantcn-s 76.2 TrOut and t<aplan (1970) 


Qregcn 40.6 44.1 42.35 tb:ldhams and l:t>111ngsworth (1911) 

..Kaduna 48.7 41.3 45.00 " 


Oregcn-R 38 42 40 Biscard1and Webster (1,977) 


0regaI 78.02 74.90 76.46 Bozcuk (1978t\ 
..Hacettepe 58.45 55.99" 57.22. " ..KeCl6ren 77.79 76.39 77.09 


Hacettepe 52.37 61.47 56.92 Bozcuketal (1979) 
.. .. IfHagosa 62.56 53.56 58.06 


Oregcn 66.95 60.59 63.77 Unlu and Bozcuk (1979 ~) 


Oregoo M.98 78.67 81.82 UnlU and Bozcuk (1979 bl , 


Oregoo 59.80 62.23 61.01 UnlU and Bozcuk (1979 c) 


Hacettepe 62.72 56.~ 59.68 Bozcuk (1981) 


n : 16 17 16 

X : 57.39 53.74 54.20 (Mean for 0reg'0n-7 '
repeats: 61.01 days)sX: 3.84 3.52 3~95 



17IBtE 2 
MElIN LIFE-sPANS CR 93E D.~~ K1.r:MTS lIS MEl\SURED BY VARIOOS AI.l'lmlilS AT 25°C 

naIIIEI of cb:rana- sex-al1:md the nean of , dec3:ease aqa1n.st authors and::Sl1fe~
autcsaIIal scmal mean-life the w.t. used respective w.t. source 
IIIltant locus (days) (days) span {days) as CCl.'ltI:ol (sex-mi.lced) 

black. bcdy 

pw:ple eyes 

vest1gial W'1ncJS 
arc W'1ncJS 
speck w.I.nqa 

'119 
vgnp 

'119 
ebCI1y 

'119 
'119 (Hacet:tepe) 

'119 tHelainki) 

spinelees 

eyeless 

bl:CIIIIIt 
mlled 

sepia 
ebaly 

¥.less 

2-48.0 
2-53.5 

2-69.7 
2-99.2 

2-107.0 

2-69.7 
If 

2-69.7 

3-71.9 

' 

3.,.58.5 

4-2.0 

2-104.5 

2-55.1 

.3-26.0 
3-77,7 

4-2.0 

41.03 


2;7.42 


. 14.91 

25.20 ' 

46.63 

36.7 

62.2 

10.0 

35 
38.79 

38.35 

44.53 
28.56 

53.59 

63.90 

44.28 

61:12 

45.88 

51.14 

40.33 

21.83 

20.93 


28.40 

' 38.91 


33.15 


48.9 

11.5 

38 

47.86 

41.01 

49.97 
56.61 

46.13 

.48.25 

43.65 

55.93 
46.70 

42.24 

40.68 
24.62 

17.95 

26.80 
42.71 

\ 

34.92 
55.55 

,,,,> , 

10•.1. 
36.5 
43.32 

39.68 

47.25 

42.58 
49.86 

55.92 

43.96 

58.82 

46.29 
46.69 

39.46 
.. 

.. 

61 ..12 

.. 
40 
40 

63.53 

57.49 
.. 

61.01 
• 

'59.68 
It 

.. 

.. 

+3.09 (increase) 

31.60 

54.52 
32.09 
+8.38 (increase) 

43.43 


10 


73.15 

8.75 

31.82 

30.98 


17otl2 

30.21 

28.28 

8.35 

26.35 
1.36 

22.44 
. 21.71 

,. 
.. 
.. 

Clark and Gould {1910) 
.. ..• 

B1scard1 and' Webster {1911) 
.. It 

Bozcuk (1918) 

BoZc:uk et al (1979)., 

UnlU. and Bozcuk (1979 c) 

.. 

.. .. 
flozCI.lk (1981) 

.. 
•" .. 

n· 19 19 1~ (7) 
x 40.52 40.01 40.25 
s.i 3.43 2.71 2.91 x: 54,.69 26.4n , decrease 

http:flozCI.lk
http:aqa1n.st
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'DUU:..E 4: MEASURE OIl' Slit1'li:lUSts 

Parscms's «1966} 
neasuz:eof heterosis for 

SClJQ Type of Rf(brldisatiat F
l
, . 11'2-...;:;..---

ParSals (1966) N(W.t.) X, y'(w.t.) L1l'Ies 0.101 

LJnt$ and Lints(1968) , ~ '(w;.t.'X Abeele{w.t.) 0.211. 

~ and li911~(1971) ~ (w~t.) X ·IOaduna.(w~t.' . 0.120 . 0.144 
• ~,,' J • " 

l3oZcUk'(1978) ~X~mtants. a.2n' . 
UnlU anci.8ozcuk ~1979 a) . ..... '!!,! f,tr1Pli!~) X ~·(w.t.) 01'.236 . 0.132 

Bozcuk et al (1979) . ~"(~tepe X 5 flelsinki) 0.149 ..... 
'~(1,981)' rl X Be; e·'x'ej1. ~ ,0.149 0.173 

.: ,trt1~l;ntecl' as,O .283'itlthe oriqPlai' paper•. 
'~ 

i', 

w
( •• e' 

~: ' 
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THE EFFECTS OF ADENOSINE. 

Nacr AND KCI ON GROWTH OF HUMAN EPIDERMOID 

CARC I NOMA (:~ep-2) CELLS 

(Adenosin, KCl ve NaCI-Un !nsan epidermoid 
Karsinoma HUcrelerinin Uremesine Etkileri) 

~ervin ~IRAKOCLut Mel tern C;EV!K*· GUlsel OMURTAy H 

SUMr1ARY 

Effective concentrations of adenosine, NaCl and 

KCl which inhibit growth of Hep-2 cells were determined. 

5~1· adenosine inhibit growth of Hep-2 cells. 

Hypertonicity effected by elevation of NaCl or 

KCl concentrations in the growth medium, inh1bited growth 

of Hep-2 cells, accompanied by a complete breakdown of 

polyribosomes. 150rnM NaCl and 200~~ KCl were the effective 

concentrations which inhibited growth of Hep-2 cells. 

Ilep-2 cells started to grow normally upon restoration of 

isotonicity. 

INTRODUCTION 

At present time, a number of inhibitors are avail 

able which inhibit growth of cultured mammalian cells 

(SOBO~IO et al ,1374). We wanted to test some of these ...---- - ----
Racettepe Universit:r, Facult:I of Science, Dept.of 

lio] ecul ar Biolo,:!:l, A.nkara- TURI~EY. 


-•• Race ttepe Un~versit~, - Facult1 of . Dept 0 f~ed~c~ne, 

l1edical Biolog '" Ankara-TURKEY. 
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in!1ibitors on qrowth of human epidermoid carcinoma 

(He~- 2) ce lIs. 

In this study, we investigated the grow~h inhibi

tory effects of adenosine, NaCI and KCI on Hep-2 cells. 

We found that above compounds which inhibit the growth 

of cultured m~mmalian cells, ~lso inhibited the growth 

of a kind of tumor cell called Hep-2. 

r1ATERIALS AND r1ETHODS 

I. CELLS A~D MEDIA 

Human epidermoid carcinoma (Hep-2) cells were 

obtained from \\lorld Health Orqanization (~'lHO) Geneva, 

S,,<,itzerland. IIen-2 cells were qrOl.·m in Eaqle~s minimal 

essential medium (ME1i) supplemented with 10 ~ . newborn 

calf serum and intibiotics. 

I I. CIIE!HCALS 

Adennsine was obtained from B~H Chemicals Ltd. 

Po6le, ~ngland. 50~1 stock adenosine solution was prepared 

and sterilized through millipore filter. NaCl and KCl 

were obtained from B~H Chemic,ls Ltd. Poole, England. 1M 

NaCI and 2M KCl stock solutions were pr~rared and steri

lized through millipore filter. 

RESULTS 

I. Gn.J:,th Inhibitor'l Et1ec't Of Ad e nosille 

}\t:1enosine 'IJaS added into the growt!1 medium of IIeo-2 
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cells to give a final concentration of 5mM, immediately 

after the passage of cells. Hep-2 cells were incubated 

with adenosine containing medium overnight. After adenoshe 

treatment, cells were examined under microscope. 80 % of 

the cells detached from the glass surface and floating in 

the medium. Approximately 20 % of the cells attached to 

the g l:isS surf ace but no growth \"as observed. I\lorphology 

of cells changed. Cells rounded and they were smaller 

than the control cells. When the adenosine treated Hep-2 

cells were washed once with ~E~1 ,]ently, cells were lost. 

This indicates that in the presence of adenosine, cells 

attached the glass surface very weakly. 

II. Effects of NaCl and KCl on growth of Hep-2 cells 

It was reported that lOOm~ NaCl inhibited growth 

of HeLa cells (ROBBINS et. al, 1970). But 100~1 NaCl 

inhibited growth of Hep-2 ~ells nearly 70 %. We found 

that 150 ~1 NaCl was the effective concentration that 

inhibited grm'lth of Hep-2 cells (Table I). Hep-2 cells 

shrinked and rounded after treatnent with 150~1 NaCl. 

After remowing the NaCl from the culture medium, cells 

recovered in two days and grew, but growth was poor in 

com~ar i son to the control Hep- 2 cu 1 ture. We tes ted 10 0rn;:·1, 

150m~ and 200~1 KCl concentrations on growth of Hep-2 

cells. We found that 200~1 KCl inhibited growth of Hep-2 

cells effectively. 
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~orpholog i ca l cha ng es induced with KCl were similar to 

those seen 'Iii th NaCl. When KCl \olaS removed from the 

culture medium, Hep-2 cells recovered and grew in 24 hours. 

Tabl e t . 	 Ef fec tive c on c entrations of c ompounds 
that inhibit growth of Hep-2 c e lls 

Compound 	 Concentration mM 

Adenosine 5 

'NaC1 150 

KC1 200 

DISCUSSION 


We established the efFective concentrations NaCl, 


RCI and adenosine which inhibited the growth of Hep-2 cells. 


5~1 , adenosine inhibited the growth of Hep-2 cells effecti~ly. 


The addition of adenosine to cultured mammalian cells 


leads to inhibition of pyrimidine synthesis (FOX and KELLEY, 


1978), and cause depletion of pyrimidine nucleotide pool 


(GREEN and CHAN, 1973). Rapidly <Jro~oling cells like Hep-2 


needs more pyrimidine synthesis than slow growing ones. 


150mM NaCl and 200m!-1 KCI inhibited the growth of 


Hep-2 cells by inhibiting protein synthesis. It was reported 


that hypertonic medium established with high concentrations 


of NaCl or KCl cause complete breakdolrln of polyribosomes 


(~IENGLER and NENGLER, 1972). When NaCI or KCl was removed 


from the medium, upon restor:ltion of isotonicity cells 


'

1

i 
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recovered. This shows that incubation of the cells by 

hypertonic medium, does not result in irreversible damage 

to the protein synthesizing machinery. 

Although KCL, NaCl and adenosine inhibited the 

growth of Hep-2 cells effectively invitro. But invivo 

application of these compounds to inhibit the malignant 

cell growth is disputable. 

dZET 

Hep-2 hiicrelerinin lireJ11p.sini inhibe eden adenozin, 

NaC:l ve KC1'\in etkin konsantrasyonlarl tayin edildi. 5m.'1 

adenozin Hen-2 hiicrelerinin liremesini inhibe etti. 

Ureme ortamlnda NaCl veya KC1'lin konsantrasyonla

rlnln ylikselmesi ile olu9an higertonisite ~oliribozomla

rln YlklJ111na neden olarak Hep-2 hlicrelerinin-liremesini 

inhibe etti. 150m:·l NaCl ve 200m!-1 KC1, Hep-2 hlicrelerinin 

liremesini inhibe eden etkin konsantrasyonlardl. !zotonisi

tenin sa§lanmasl lizerine Hep-2 hlicreleri normal olarak 

liremege ba!]ladl. 
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THE FISH SPECIES OF THE SAKARYA BASIN AND THEIR ABUNDANCE 

(Sakarya HavzaSlndaki 	Ballk Tiirlerj.nin Dagl1lmlarl 

*Uzerine Aragtlrmalar) 


Flisun ERK'AKAN** 


S:.JMMARY 

The ~; a k rya basin was divided illto three districts 

separated by ~low and adjacent Sarlyar and G6kcekaya dams. 

At least 7 localities from each district were examined and 

environmental parameters of them were recorded together 

with the abundance and distribution of the fish s pe c ies. 

n. 

INTRODUCTION 

The purpose of this study is to determine the fish 

species from the Sakarya basin and their releationship 

{,Ii th e!1vironme ntal parameters. The Ii tera.ture on Turkish 

freshwater s covers no research studies similar to t h is 

s ubject except those of ARAS(1374), SOLAK(977),:(ARABATAK 

(1977) and AKGOL(1980) and some o thers who have only 

considered So!nr= environmentc'll parameter:3 such a s telllpera

t u re and vec;etati o n but have 1l0 t co n :: id <' r 0. cl t l1t2 % po pula-

ti n ~.. . T','1"" , e ·"t ud; ,·' .-, 0 d' t ' , " -~ ~ -'- - c v e re e ll i.j ( C"!" .. Ct:'1\ SD eCle: ; J IL" 

t 
~'lIis stud'! wa s supported by the Scientific dnd Tcchni c.<:J l 
Research Counc~l of Turkey,Ankara (VHAG-426). 
1f. 	 kDept. of Biolog~, Un~versity of Hacettepe,Beytepe-An aral 

TURKEY 
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SAMPLi NG SITES 

The Sakarya basin was separated into three districts 

according t o the water flow and the Sarlyar and G6kcekaya 

darns whi c h we~e accepted as obstacles dividing the natural 

una CMap 1). These three districts were: 

1. Lower part of the Sakarya basin 

2. Upper Sakarya and Porsuk basins 

3. IHlrted-Cubuk and Kirmir bas ins 

1. Lowe r part of the Sakarya basin: This ba s in 

extends from the GBkcekaya Dam to the Black Sea into which 

the Sakarya River e~pties. From this basin 25 localities 

havins, different bottom, Cl.!rrent and flow of water were osen' 

f or fishing ( Ma p 1). Of these, 8 localities havin~ c ha r ac

teristics typical of t~e district were chosen to determile 

some environmental parameters, Ivhich are sumrna r'ised in 

Table 1. 

2. Upper Sak arya and ?orsuk basins: This basin has 

the source of the Sakarya River and Porsuk s tream which is 

the b i ggest branch of it. In this basin, 18 localities were 

chaser: for fishing (Hap 1). Some environrne ntal pal' leters 

from 8 of these locali t i es were recorded and summarised in 

'T a ble 2. 

3. !!iJr1:ed - C;ubuk a. d Kirm ir baslns: T11e strea rll of 

th i s as ~. l ne r n;<.ara and e . pty into t h e Sarlyar Dam. 2'3 

1 c''i l ~ L.i es ere c llos e n '::01:. f ish i ng a f r om t ll ese ,envh-'on

mentcI parameters o f 7 l ac l ities were r ecorded and 
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,TABLE 1 So me envi r o nm e ntal parameters ill District 1 """ 

Loc.litl". D.te Ilnd t i •• later 
'e.p. 
. a te r rC) 

T••f 
~r C) CurreDt 

Deptll o f 
capture 
(c. ) 

". thod of 
cILpture 

Dluohed 
° 2 (PPo,) pH 

Conduc ti
"Hy 
"""HOSLc.) 

fype of 
Botto. 

Gi:ikau 
( Yeni/l"hlr-
Talu) 

}.Vl.1979 
10.JO-ll.}0 
12.VIl1.1979 
9.}0-10.}0 

Turbid 

Clear 

15 

22 

2" 

26 

Rapid 

Mediu. 

50 

60 

Electro
shocker 

g.8 

7.2 

8.10 

7.}5 

220 

1t}5 

Sand-
gravel 

Akau 

(tDegill) 
2. Vl.1979 
1".JO- 15 .00 
U. VII1.1919 
12.}0-l}.}0 

Turbid 

Clear 

15 

22 

22 

}O 

Rapid 

Rapid 

60 

50 

El.ctro
shocker 

8." 

8.2 

8.25 

8.20 

150 

260 

Ston,.. 
rubble 
and sandy 

Kocaau 
(O....".U-
BUeclk) 

}. Vl.1919 
16.00-16. }0 
12.V1II.1979 
lIt.}0-16 .00 

Turbid 

Turbid 

16 

26 

28 

}2 

Rapid 

510. 

50 

80 

Electro
8hocker 

8.'+ 

7.8 

8.10 

8.25 

240 

500 

aaDdy aDd 
..oft aUt 

GiI)'Dilk 
.tre•• 
(Tarakh
Oil),Diik) 

15.VI.1979 
l}.}O-llt.}O 
26.VlU.1979 
15.00-16.00 

Clear 

Clear 

18 

18 

28 

,2 

Madlua 

Mediu. 

100 

100 

Electro
..hocker 

9." 

9.2 

7.'10 

1.75 

}10 

}20 

etoD), aDd 
aaDdy 

Ak~ay 
(Adapazan) 

15.V1.1919 
10.00-11.eo 
Z7.VlII.1979 
17.}O-19.00 

Turbid 

Turbid 

2} 

Z} 

26 

Z7 

St.. gDaDt 

Mediu. 

60 

100 

r:lectro
shocker 

8.'+ 

8.2 

8.05 

8.25 

250 

2'10 

StODY aDd 
aandy
gruel 

D1Dei& 
atre.. 
(Catalkoprii
Adapazar1 ) 

16.V1.1919 
9.}O-1l.00 
27.VllI.1979 
1l.}0-l}.)O 

Turbid 

Turbid 

19 

2} 

25 

}2 

M_diu. 

Mediu. 

100 

100 

Electro
.hocker 

7.8 

7.0 

8.'20 

7..85 

260 

}00 

Rubble, 
.aDdy 
aDd &tODY 

ltaDd 
atrea. 
(C..idiizii-
Adapazan) 

16.VI.1919 
lZ.}O-l" .00 
27.VIII . 1979 
17 .00-1.9 .00 

'rurbid 

TurM,j 

2} 

26 

}l 

}2 

Slow 

StagDant 

100 

60 

Electro
shocker 

9.1 

7." 

7.85 

7.80 

500 

It50 

SaDd)' 
grayel 

ParRl~ 

mn:
Kara.u) 

17. VI.1919 
1".00-1"7.00 
28.VIl I . 1979 
11., 0-19.}O 

Turbid 

Turbid 

25 

2} 

}Z 

25 

StaRnant 

Stagnant 

400 

400 

Otter trawl 
and experi
lIeDtal gill 
net 

8.0 

6.0 

8.20 

7.70 

500 

i'OO 

Soft 
ailt 



TABLE 2. Som e envi r onm E.? ntal param e ters in District 2. 

Lo••litieo Date and tlile Water 
'l'a·p·o 
.. te" C) 

'I'••g.
air! C) 

Depthof 
Current capture 

Me t hod of 
c aptu.re 

Dl ...01""d 
°2(PP.) pH 

Conductio 
..it,. 

T,.pe of 
BottoD 

(n) v--MHOSLoD) 

Se,.dieuyu 
(h ld 1Z0ren
IiHteler) 

5. V.1919 
10.00-1l.OO 
21. VII .1979 
1l.}0-12.,O 

Clear 

Clear 

17 

75 

20 

}O 

Slow 

Medi... 

60 

60 

ilectro-
IIIhocker 

9.0 

8.0 

1.80 

7.90 

800 

980 

StoD,.. 
r .. bbla 
aDd saDd,. 

S.".rya 
(Eool ..e..1D
IiHhlar) 

5.Y.1919 
12.oo-n.}0 
21. VII .1919 
n.,O-llt.,O 

Clear 

Char 

18 

25 

2' 

'2 

Medi ... 

Madi... 

150 

150 

electro
ehockar 

7.5 

6.0 

7.50 

7.70 

750 

800 

StollY. 
rubble 
aDd ...d,. 

Itokar litre.,. 
( YalD1zsaray' 
Alhata.,) 

19.V.1919 
11.00-18.00 
".VIII.1979 
15.}0-16.OO 

T .. rbid 

T..rbid 

16 

24 

20 

}(l 

R.pld 

Slow 

150 

60 

Otter 
trawl 

8.2 

8.2 

7.65 

8.10 

,,0 

500 

Salld,. 
.Dd 110ft 

eUt 

Se,d1s.. ,. .. 
(b.idi,.a) 

6 . Y.1979 
9.}O-10.,0 
22.VII.1979 
13.00-1".00 

Cle.r 

Turbid 

16 

19 

19 

26 

Slow 

Slow 

60 

60 

Electro
ahocker 

8.0 

7.2 

7.65 

7.55 

1090 

710 

S..d,.
sra... l 

Sa,.die",.u 
(1I...aDol .. k) 

6.V.1979 
n.,O-llt.,O Cle.r 20 2) Slow 60 li:lectro 7.6 8.'5 1055 Muddl 
22. VII.1979 
1, .00-14.00 Turbid 26 }2 Slow 60 ahocker 8.0 1.50 500 

.Dd ..aDdl 

Tbe BOu.rc. 
of Poreuk 
.tre•• 
(ICUt.h,..) 

19.V.1979 
18.}0-19.)0 
".VIII.1979 
21.}O-22.OO 

Clear 

Cle.r 

21 

21 

17 

20 

Slow 

Slow 

60 

60 

Electro
uocker 

8.0 

7.2 

7.50 

7.50 

500 

500 
Rubble 

The exit of 
EII.De D•• 
(ItUt.lI,.al 

20. Y.1979 
9.}(l-1l.OO 
5.VIII.1979 
10.00-12.00 

Turbid 

Cla.r 

lit 

21 

11 

26 

R.pld 

Mediu. 

50 

_100 
Electro
shocker 

8.8 

9.6 

8.'5 

8.25 

410 

500 

StOOl .ad 
••Dd,. 
sr....1 

Pora..k 
.tre•• 
(Yealk;;,.) 

2O.V.1979 
1}.,0-15.oo 
5. VIII.1979 
11,.}0-15.00 

T .. rbid 

T .. rbid 

15 

2, 

18 

28 

Rapid 

R.pid 

100 

60 

Electro
ehocker 

8.5 

8.8 

8.25 

8.'5 

450 

700 

S.Dd,.
sr....l 

N 
01 



N 
0"> 

TABLE 3. Some e nvironmen t a l parameters in District 3. 

'l••p. Te~. Doptb of Hetnod ,f Di eeo1v.d Condue th1ty Typo ot 
Locali t ie e DIl te aad U •• W.ter ••terre) 81 C i Current capture capture °2(ppa ) pH (!<MHOS/c.) Bolto. 

Kocoqay 
(ll iJ dU1) 

22.V.1979 
1l.00-1}.OO 
25. VLI.1979 
12.00-14.00 

Turbid 

Turbid 

16 

25 

19 

29 

Rapid 

RApid 

100 

60 

Electro
6hocker 

9.4 

8.0 

8.'-5 

8.40 

290 

580 

StOll,. alld 
r ubbh 

Urair 
atre • • 
(Golllok.1&) 

11.'.1919 
11.30-13.00 
18. Vll I .1919 
14.50-15.30 

Turbid 

Turbid 

23 

25 

;>9 

33 

R.pid 

Rapid 

60 

100 

Electro
.hocker 

8.0 

8.1 

7.60 

1.85 

100 

1300 

S t oll7 ..d 
.udy
,raul 

5tha" 
.t..... 
(ltllAt.y. ) 

22.V.1979 
14.00-16.00 
18 .VrI.1919 
11.30-12.00 

Clear 

Cl. a.r 

18 

19 

19 

33 

Rapid 

Mediu .. 

100 

40 

Elect ro
"hocke r 

9.2 

1.4 

8.20 

8.65 

1'10 

1000 

StaB)' &D4 
.a.. d,.
,ra"d 

lIolea 25.V.1979 
stre•• 13.}0-14.30 
(K.z.1c.h•••• ) 11 .V11.1919 

14 . }0- 15.oo 

Clan 

;:1••r 

19 

21 

21 

26 

Rapid 

Modi .... 

65 

50 

El.c tro
Bbo.lu r 

8.6 

8.7 

8.60 

8.10 

100 

330 

StOll)' ....d 
..ad1 
,raul 

R•••• 
atr••• 
(Celtikqi) 

25.V.1979 
12.oo-lj.00 
1l.VII.1979 

.16.00-1'1.00 

Turbid 

Ch ar 

11 

20 

20 

26 

Rapid 

Medi"," 

50 

50 

Eloc tro
"nooker 

11.0 

8.0 

8.40 

8.35 

160 

300 

St.oay &lid 
aaady,n••l 

0., . 
atr... 

25.V.1979 
10.50-11 . 30 

Cl..... 17 19 "~d1u.. ?O Ehct r o 8.6 8.65 200 SaDdT alld 
(Ku..tbo~u ) U.YII .1979 

1l.1Io-12.. }0 
Char 20 24 Mdill. 50 obocker 10.4 8.70 )10 rubble 

Alada, 
atr. .. 
(~.)' 1J"han) 

15.VI.1979 
10.3()"1l.}0 
26 . VlI .1979 
9·50-10.30 

Ch ou' 

Cl .... 

19 

18 

2} 

}O 

lila. 

!:ilo. 

150 

100 

Ott. .. trawl 
alld elec:
tro-niu>cker 

Q 

8.~ 

8.15 

7.15 

480 

800 
Sud" 
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MATERIALS AND METHODS 

Specimens were collecte~ using and experimental 

~i ll net, an 0 l er tra wl and an electros eker. Fish were 

i xed in 4 % formal in imme iat~ly on capture and placed 

l ~ pldstlc ba~ s , carried to the laboratory and stared in 

70 % e t ha nol. 

Di ssolved oxygen wa s det ermined usi ~g a pertable, 

S S I lt model o x y g e :1 meter. r,-Jater te~peratures He!'e also 

dete nm ined with this a pparatus which h as a maximum e~ror 

o f 2 1; in a range of 

The pH of the water was determined with a po~ table, 

59 85 - 4 0 mode l oH me ter which can read values as s mal l as 

0.05. 

The condJctivity of water was dete mined with a 

portable YSI model 33 S- C-T meTer. Salinities between 

4::1 -0 % 3.:1d temperatures bet\veen - 7 and -4 So C cal~ also be 

dele mined b y using thi s apparat us . 

Tn e bottom and f l ow and other ~Jsical propertie 

of water were observed and reco r ded. 

THE ABUNDANCE AND DISTRIBUTI ON OF THE FIS HES 

Ti e a ,u ldance and d i str ibution 0 +h e f" ,'hes a r_ 

:. umm ri f; (!d H. Tabl e 4, 5 a nd 6 f or the s e -:-11 , . li_ i. ' icts . 

Du p i ng th i s study , the effect of t le 

p3rarneter s on on::"y 6 species nameLy AlbuInus JI cnt i s , 
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Leuciscus cephalus, Chondrostoma nasus, Capoeta tinca, 

Capoeta capoeta and Barbus plebejus, 1,;hi c l1 ,:ire consi cJ e~(~ cl 

economically important by the local ? eople , a re discu ~ secl. 

The dis s olv ed oxyp;en level of ~..Jater inr. r t! se s in +11 e o !'der 

Ji s trict 1 < Di s trict 2 < Distri c t 3. T;1 8 rea s o n for t; \2 

-lic; he st oxyc;cn 1 e ve 1 i n District ' 3 i s its :r:o u ntainod :J 

nature (T~blc 3). 

TABLE 4. Th e abundance of the fis h spe c ies,in Dist r ict 1. 

Localities Date and Fish s pecie s and their ab u n
time dance s . 

G6ks u 3.VI.1379 
Yeni$ehir-
Yalaz) 10.30-11.30 

12. VIIL1979 

9.30-10.30 

Ak3u 2.VL1979 
(1negal) 

lU.3Cl-15.00 

11. VIIL1979 

12.30 .... 13.30 

Koca s u 3.VI.1979 

(Osmaneli-

Bilecik) 16.00-16.30 


1 2 .'11II.1979 

l4.30-16.00 

r ~ ',~ III 

C[ :-a J<.ll 
C~ ')ynHk) 

50 % L.cephalus, 25 % B.plebejus 
25 % A. orontis Noemacheilus 
angorae (Total 24 specimens) 

41 % C.nasus, 1 5 % C.capoeta, 
44 % B. plebejus, L.cephalus, 
A.orontis, N.angorae (Total 45 
specimens) 

46 % Alburnoides bipunctatus, 
26 % c.tinca 28 % L.cephalus, 
Gobio gobio, B. plebejus, 
N. angorae (Total 71 specime ns) 

44 % Alburnoides bipunctatus, 
25 % C. tinca, 31 % L. cephalus, 
G. goblo, B. plebejus and 
N. angorae (Total 60 specimens) 

66 % L.cephalus 17 % Chondrostoma 
nasus, 17 % C. capoeta (To t ~ l 
12 specimens) 

46 % C.nasus, 22 % C.capoeta 
32 % A.orontis, L.cephalus, 
C.tinca, B.plebejus, Gobius 
fluvialitis (To t a l 5 J s pc C i :~( c; ll ~ ) 

1+ Ll '~ A. b i PUll eta t us, 2 E % L. 
c<-'phalus,34 U6 B.pl e bejus, C. 

tinca, N.angorae, C.capoeta 
(Total 138 s pecimens) 

http:l4.30-16.00
http:16.00-16.30
http:lU.3Cl-15.00
http:9.30-10.30
http:10.30-11.30
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TABLE 4-( Continued) 

Da te and Fish specie s and t he ir 
t i TTle abundances. 

GoynUk 
stream 
(Tarakll 
GoynUk) 

Ak.c:;ay 
(Adap ci 
za r l) 

Dinsiz 
stream 
(Catal
kapr '] 
Adapa
zarl) 

Kana1 
strearr: 
(Cami
dUzU 
Adapa
zarl) 

27.VII1.1979 

15.00-16.00 

15.\11.197'3 

10.00-11. Of) 

27.VIII.1979 

17.30-19.00 

15.V1.1979 

9.30-11.00 

n. VII .1979 

11. 30 -13 .10 

16.V1.1979 

12.30-14.00 

27. VII .1979 

17.00-19.00 

39 % A. bipuncta tus, 28 °6 

L.eephaius, 33 % B.piebejus, 
C.tinea, N.angoraa, C.capoeta 
(To tal 136 spec i u"" £1c; ) 

Fi i % C. tinea, 1. 4 L. copb a.l us, 
1 '~ % A.orontis, R!lodeus scriccus, 
N.angorae, C.nasus, G. g obio, 
B.piebejus, C.ea[JJeta ( f o t al 2f 
'.; pecimens) 

71 % C.tinea, 19 L.eephalus,0 

10 % A. orontis, R.serieeus, 
N. angorae, C. nasus, G. gobJo, 
B. piebejus, C.eapoeta (Total 
274 specimens) 

40 % R.sericeus, 34 % L.eephaius 
26 % A. orontis, Cobitis aurata, 
N. angorae, Cyprinus carpio, 
Proterorhinus narmoratus, G. 
fiuviatiiis, VimlJa vimba, Diicea 
bjoerkna, A. bipunctatus (Tot ~l 

250 s pecimens) 

43 % R. sericeus, 2 ~ % L.eephaiu~ 
31-+ % A. orontis, C.allrata, N. 
angorae, C.carpio. P.marmoratus, 
G. fiuviatiiis, V. vimba, B. 
bJoerkna, A. bipunctatus (TO t ll 
238 specimens) 

55 % L. cephalus, I~ :) -% R.seri
eeus, 5 % c. aurata, C.nasus, 
A.bipunctatus (To ta l 108 speci
mens) 

64 % R. sericeus, 2 9 % L. cepha
ius, 7 % C. aurata, A. bipunc
tatus, C. nasus, N.angorae, C. 
capoeta (Total 101 specimens) 

1 

http:17.00-19.00
http:12.30-14.00
http:9.30-11.00
http:17.30-19.00
http:15.00-16.00
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I',\BLE 4-(Continued) 

.e ali t ie s Date and Fish species and t h e ir 
t ime abunda.nces. 

!lrall 
r: tream 
'1' lzl a 
( ~ ara.s u ) 

17.VL1979 

14.00-17.00 

46 % A.brama, 31 % B.bjoerkna, 
23 % V. vimba, Tinea tinea, 
Perea fluviatilis, Esox lucius, 
G. fluviatilis, G.gymnotraehelu~ 
C. aurata, Chalcalburnus ehal
eoides, Alburnus alburnus, A. 

2 8.VII.1979 orontis, R. serieeus, L.eephalus, 

17. 30-19. 30 
L.borysthenieus, C.naSus, C. 
eapoeta (Totdl 6 4 6 spec imen s ) 
50 % A. brama, 33 % B.bjoerkna, 
37 % same spec:i. es with l7.V I . 
1979 (Tot a l 519 specime n s ) 

l' I ~ LE 5. The abundance of the fish species in Di,;trict 2. 

ca li tie s 	 Date and Fish species and t he ir 
t ime a bundances 

ydisuyu 
l dl ZO

:~'i~te l er ) 

a )Virya 
( Emine
:, in 
Ci:'te
J(!r 

Kokal' 
s tream 

-

S.V.1979 

10.00-11 ..00 

2 1. VIL1979 

11.30-12.30 

5.V.1979 

12.00-13.30 

21. VI L1979 

13 .0 3- 1 4.3 0 

19.V.1979 

17.00-18.00 

2 7 % L.eephalus, 16 % C.eapoeta, 
57 % A.bibunetatus, B.plebejus, 
C. tinea, A. orontis, G. gobio, 
C. nasus, Aphanius ehantrei, V. 

vim.?a, C. taenia, N. angorae 

(To t a l 94 spe c imens). 


34 % L. e e phalus, 14 % C.capocta 
52 % A. orontis, C.nasus, A. 
ehantrei, C. tinea, A.bipuneta
tus, B.pl e bejus, G.gobio, V. 
vimba, N. angorae (To tal 10 8 
specimens ) . 

'57 % A. orontis, 12 % L.eepllalus, 
31 % B. plebejus, C.capoeta, A. 
bipunctatus, C. tinea, Silurus 

'glanis, c.carpio, C. · vimba, A. 
ehantrei (Total 122 specimen s ). 

41 96 A. orontis, L8 '·6 L.eephalus 
[1 1 °6 B. plubcjus,C.cilpoeta, S. 
glanis, A.bipun c t .1t u c; , C.earpio, 
'I. vimba (f C' ~d L 1 3 .;p~c ime ' ,· ). 

82 t A.orontis, ~ ~ A.chantr~l, 
9 % A. bipunetalus,· N.angorae, 
B. plebejus (Total 194 spec i-

I mens ). 

http:17.00-18.00
http:12.00-13.30
http:11.30-12.30
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TABLE 5-( Co n t inued) • 

Loca l it i E:s 	 Da t e a n d Fi s h spec ie s a nd t hei r 
ti me ab unda n c e s . 

Ya ln l zsa

ray -Altl n 

t a$ ) 


Sey d i s uy u 

(Hami d iye) 


Seyd i s u yu 
( Numano luk) 

The sourc e 
' c>~ Po r s u k 

'3 tream 

The e x it 

o f Enne 

Da m K':i 

t a hy a) 


14. VIII .1979 

1 5 . 30 -16. 3 'J 

6 .V.1979 

9.3 0 -10. 30 

22 . VII .1979 

13.00-14.0 0 

6.V.1979 

13~30-14.3 0 

22. VIL1979 

13.00-14. :.1 0 

1 9.V.1979 

18. 30-19.30 

4. VIIL1979 

21.30 -22. 0 0 

20.V.1979 

9. 30 -11.00 

5 . VII.1979 

1 0 . 00-12.00 

8 5 % A.orontis, 10 %.A.ch a nt

rei, 5 % A. bipunctatus, C . 

Capoeta, N. angorae (To t a l 

22 4 s p ec i men s ). 


31 % L.cephalus, 20 % C.capt>c ta, 
49 % C.tinca, A.orontis, C . 
nasus, G.gobio, A.bipun c tatus, 
B.plebejus, N.angorae ( TGt ~ 
1 9 3 s p ec ime n s ). 

33 % L.ccphalus, 1 9 % C.tin c~ , 
51 % C.capoeta, G.gobio, ~. 
orontis, C.nasus, N.angor ac 
(To tal 155 s pecimen s ) 

32 % L.cephalus, 2 5 % C.capo~ ta, 
3 3 % C.tin c a, C.nasus, G.gobio, 
B.plebejus, A.orontis,A.bipun c 
tatus ( To t a l 95 s pec imen ~ ) 

141 % C.capoeta, 2 0 % L.ceph a lus, 
39 % C.tinca, A.orontis, G. g n b io 

1c. taenia (Total 97 spe c i:ne I.· ) 

50 % B.plebeju s , 3 0 % C.tin cd , 
20 % A.bipunctatus, C. c apocta, 
II. angorae ( To t al 2 4 s p ecLnew: ) 

6 5 % B.pleb e jus, 14 % A. bipunc
tatus, 2 0 % N.angorae, L. 
cephalus, C.tinca (Total 37 
specime n s ) 

3 3 % B.ple~ cjus, 33 % L.ce ph a 

lus, 3 4 .% A.bipunctatus, c. 

capoeta, C.tinca, G.gobio, A 

orontis (To t a l 4 3 ;;pe c ime ll :; ) 


147 % L.cephalus, 2 0 % A.oront i .' ;, 
\ 33 , A.bipuncta tus, B.plebei u ~ . 
' C.capoeta, C.tinca, G.go~i o 

(Total 60 s pe c i me n s ) 

http:00-12.00
http:30-19.30
http:13~30-14.30
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TABLE 5-(Continued) 

Localitie s Date and Fish species and their 
time abundances. 

Porsuk 2G.V.1979 
stream 

13.30-15.30(Yenikoy) 

5.VIII.1979 

1'+.30-15.30 

TABLE 6. The a bundance of 

33 % A. orontis, 17 % C.tinea, 
5 0 % c. e a poe t a , G • go b i 0 , 

N. angorae, C.taenia (Total 
18 specimens) 

43 % C.tinea, 22 % L.eephalus, 
35 % A.orontis, C.eapoeta,N. 
angorae, G.gobio,. L.eephalus, 
B. plebejus, C. taenia (Total 
74 specimens) 

the fish species in District 3. 

Loca.lities Date and Fi sh species ,~nd the i r 
ti:ne abunrianc es . 


Koca<;a'/ 22 .V.1979 31 % C. tinea, 25 'f, A.bipune

(GOdill) tatus, 34 % B.plvbejus, C. 


11.00-13.00 eapoeta, V.vimba, L.eephalus 
(Total 32 specimens) 

::' S .VII.1979 	 33 % L.eephaius, 26 t C.tinea, 
41 % C. eapoeta, B.plebejus,

12.00-14.00 A. bipunetatus, N. angoras, A. 
orontis, V. vimba (Total 126 
specimens) 

/"i i' JTt i r' U.V.1979 	 36 % L.eephalus, 20 ~ c. capoeca
:0 trea Hi 

44 % A.orontis, V. vimba, A.(G 3m l ek  1'.30-13.30 
bipunetatus, B.plebejus, C.

; 1 z ) 
tinea, N. angor~e, C.taenia 
(To Ta l 83 spec imens) 

lH . VIII .1979 '36 % L. cephalus,27 % C.eapoeta, 
3 7 % C. tinea, A.orontis, A. 

J j i.30-15.30 bipunetatus, B. plebejus, C. 
taenia, N. angorae (Total 56 
spec imens ) 

.~. i j"J , ( ' j :)1. V • 1979 50 % A. bipunctatus, 3 8 % lJ.pl.;:
I 1 bejus, 12 ~ L.eephalus, (Tot ·.:.;.}.

C!1 Ilkl / 1 ) 16 ,jp('c inlcn ~; ) 

18 .VII.19B 	 29 % c. tinea,21 % A.orontis, 
50 % c. eapoeta, L.eephalus,

11.30-12.00 V. vimba, B.plebejus, C.nasus, 
A. bipunctatus, N. angorae, C. 
~~~ni~ (Total 191 specimens) 

http:11.30-12.00
http:i.30-15.30
http:G3mlek�1'.30-13.30
http:12.00-14.00
http:11.00-13.00
http:1'+.30-15.30
http:13.30-15.30
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TABLE 6-(Continued) 

Locali tie s Date and Fish species and thei r 
time abundances. 

Belen 
s trear., 
( :<lzllca
:'u 'Jlarr. ) 

l! mam 
stream 
( Geltik
c;i ) 

Ova 
s t rea 
( Kup 1. ..Jo 
1!;az l) 

f..ladag 
stpea m 
(CaYl r 
h an ) 

2S .V.1 979 

13 .3 0 -14.3 :J 

n.VII.1979 

14 . 30 -1S.00 

2S .V. 1979 

1 2 . 00 -13. 00 

11.\, L .1979 

16.00 -17.0 0 

25 . V.1979 

l] . 10 -11.3 0 

11.VII.197J 

11.40-1 2 .30 

lS . VI . 19 79 

10.30-11.30 

26 . VIlI .197 9 

3 . 30 -10. 30 

38 % C.tinea, 31 %L.eephalus, 
36 % N.angorae, C.taenia, A. 
orontis, A. bipunetatus ( rota1 
47 specimens) 

33 % C. tinea,31 % L.eephalus, 
30 % N.angorae, C.taenia, A. 
orontis, A. bipunetatui (Total 
1 87 specimens ) 

57 % A. bipunetatus,27 % N. 
angorae, 16 % L. eephalus, A. 
orontis, C.tacnia (Total 71 
specimen s ) 

74 % L.eephaIus,ll % C. tinea, 
15 % N.angorae, C. taenia, 
Cobitis simplieispinna (Total 
71 spe c imens ) 

141 % A.orontis, 25 90 C. tinea, 
33 % L.eephaIus,C.taenia, N. 
angorae (Total 126 s pecimen s ) 

53 96 A. orontis, l5 % L.eepha
lus, 32 °6 C. tinea, N.angorae, 
C.tacnia, C.simplieispinna 
' (Tot a l 295 specimen s ) 

43 % A. orontis, 24 % L.eephaIus, 
3 3 % C.eapoeta,C.tinea, V.vimba, 
C.nasus.B.pIebejus, A.bipuneta
tus, ( Total 1 2 4 specimens ) 

138 % A. orontis, 25 % L.cephaIus, 
36 % C.eapoeta, C.tinea, v.vimba, 
B.pI ebe jus,C.nasus, N.angorae, 
A. bipunetatus (Tot a l 117 
spec ime!,s ) 

http:10.30-11.30
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The populatLon densities of Alburnus orontis, 

Leuciseus eephalus, Chondrostoma nasus, Capoeta tinea, 

Capoeta eapoeta, Barbus plebejus (Fam. Cyprinidae) and 

other species from different families a re shown in Table 1 

Table 7. 	Th! population densities of the fish 

sp::!cies. 

SEe c ies 	 District 1 District 2 District 3 

Alburnus orontis 10 % 24 % 23 % 

Leueiseus eephalus 12 % 26 % 22 % 

Chondrostoma nasus 10 % 10 % 5 % 

Capoeta tinea 9 % 11 % 23 % 

Capoeta eapoeta 7 % 9 % 7 % 

Barbus plebejus 5 % 10 % 6 % 

Others 47 %* 10 % 13 % 

Alburnus orontis has the h ighest population density 

In District 2 which indicates that this species prefers a 

stream which has a sandy-gravel bottom, high dissolved 

oxy~en level, low pH values and generally high conductivity. 

Leueiseus eephalus also has a highest population 

density in District 2 which indicates that it prefers the 

same kind of stream as Alburnus orontis. 

*In this district, the variety of the species was high 

but their population densities were low. 
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Chondrostoma nasus has the same and the highest 

population density in District 1 and 2 so, we may conchlde 

that t~ is species prefers a muddy-sand bottom and medium 

or slow flow of water. Oxygen level, ~H and conductivity 

determined during this study has no e l f ect on this species. 

Capoeta tinea has the highest population density in 

District 3. This species prefers water which hao;; a sandy

gravel bottom, high dissolved oxygen J e vel, pH values 

between 7.5-8.70. Tile conduct iv i ty de t e rmined during this 

study ha s no effect o n Capoeta tinea. 

Capoeta eapoeta has the highe st population density 

in District 2 which means that this s;:,.,:::c ies prefers redium 

or s low floH, muddy or sandy gravel bottom and ~vater I."hich 

has ge nerally high oxygen level. pH values and conductivity 

determined during this study have no e ffect on this s~cies. 

Barbus plebejus al s o has the highest population 

density in District 2 indicating that it prefers s andy

gravel or rubble bottom and generally rapid flow of water 

with a high oxygen level, between 7.50-8.35 pH values a nd 

conductivity of 400-500/d1HOS/cm. 

DISCUSSION 

In Reneral, most of the specie s s how low popula

tion densities ill District 1. In fact, L! xccpt C. nasus 

which shows its hiGhest population density ill this 

district, all the other five species (A. orontis, L. 

http:7.50-8.35
http:7.5-8.70
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cephal US, C. tinca, C. capoe ta and B. pl ebej us) 8hm-l 1m-l 

populltion densities as can be observed in Table 7. 

I relate this observation to the environmental 

factors. District 1 is il fertile area so it is largely 

used ~ or agricultural purposes. As a necessity, in order 

to ~r' . ject the vegetation, agricultural pesticid '" are 

used ill large amounts. These pesticides cont ,u lillate e 

water ,::ond ef~ect the fi -t production. lloreovc~~', thi~ ,1l'C ,l 

is also industrially well developed so industrial ~y 

products are also o utle t to the river causing pollution 

and as a concequence effect similarly the vitality of 

all the fishes in varying degrees. 

I also observe that in District 3, most: of the 

species show medium popUlation densities. District 3 in 

neither highly developed industrially nor a largely 

a~ricultural region but it is an area where the number 

of popUlation centers is large. Especially at the sampli g 

stations near the villages, pH values of water were 

determined to be relatively high and foamy water "las 

observed. Foam as a result of' the contamination of '.-l,:lter 

by the detergents usea fnr cleaning purposes. 

In District 2, most of the species show highest 

population densities. Environmental factors are more 

suitable for fishes than in District 1 and 3. Because 

the source of the SakarY2 River exists in this district 
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and it i s not a highly developed ind ustria lly not a 

l arze ly agricultural region environmental pollutioIl 15 

not marked. 

Because of the se reasons, I c o nc lude t~at Di s trict 

2 i s a mere favourable region for tlh3 fis;ws. 

r:;ZET 
Sakarya havzas l, Sarlyar ve G5kcekaya b ara jlar~ 

do ~a l bi~er erl~el c larak kabul edilerek ]C bDlgeye ayrll -

m~L c;;t l r . Her buL;ede n en az 7 istas yon seci l<=! ~ t:.!k bll i s t d:::; 

ycnlardaki bazl ekolojik 5ze llikler, ballk t'lrlerinin da

~lllmlarl ve populas yon yo~unluklarl saptanm1s tlr. 
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THE FISHES OF THE THRACE REGION 
(Trakya BOlgesi Ba11klar1) 


Filsun Erk I akan
* 

SlJMr.lARY 

In this study, 23 species which belong to 10 families have 

been identified from the Thrace Region. Of these, Lepomis gibbosus 

is new for Turkey. Also, sare Phoxinellus specimens were canpared 

with the Phoxinellus species described by Karaman in his revision 

(1972). But, as our specimens were detected to be different than 

the species described in the above mentioned revision, those speci

mens are actually undetermined. 

INTRODUcrICN 

Up till now, the important part of the freshwate~ fish 

fauna of Turkey were determined by the earlier authors (Banarescu, 

1968; Battalgil, 1940; 1941, 1342, 1944; HaDko, 1924; Karaman, 1969, 

1971; Kuru, 1971, 1972, 1975; Ladiges, 1960, 1964). There are also 

sorre records from Thrace (Berg, 1949; Karaman, 1971; Kuru, 1980). 

Tb have more fully document about the fish species of this region, 

fishes were caught from the different water systems during the 

excursion in October 1982. The fish species were determined and 

listed in this article. 

*Hacettepe University, Biology Department Beytepe-Ankara 
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MATERIALS AND METHODS 

Specimens were collected using seines (experimental gill net, 

Trammel net) and a dip net. Fishes were fixed in 4% formalin imme

diately on capture, carried to the laboratory and stored in 70% 

ethanol for further systematical examinations. Measurments were 

taken with a milimetric ruler. 

RESULTS 

As will be seen fran the fallowing list, 23 species belong

ing to 10 families were found fran the different water systems of 

the Thrace region. 

LFam. ANGUILLlDAE 

Anguilla anguilla (LINNAEUS, 1758) 

Gala lake, tpsala-Edirne 16.X.1982, 3 specimens. 

II.Fam. ESCX:IDAE 

Esox lucius LINNAEUS, 1758 

Channel, ipsala-Edirne, 16.X.1982, 4 specimens. 

III. Faro. CYPRINIDAE 

Ruttlus rutilus (LINNAEUS, 1758) 

Channel, tpsala-Edirne, 16.X.1932, 5 specimens. 

Leuciscm" (Squalius) cephalus (LINNAEUS, 1758) 

Hayapa$a stream, Lalapa$a-Edirne 16. X. 1982, 2 specimens. 

Dokuzdere Lake , Ke$an-Edirne 15.X.19R2, 3 specimens. 

Phoxinellus sp . 

Channel, ips ·.:LCl-Edirne 16.X.1982, 7 specimens. 

Scardinius erythrophtalmus (LINNAEUS, 1758) 
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Channel, iosala-Edirne 16.X.1982, 4 specimens. 


Tinca tinca (LINNAEUS, 1758) 


Channel, ips3la-Edirne 16.X.1982, specirren. 


Chalcalburnus chalcoides (GULDENSTADT, 1772) 


Karahisar stream, Kesan-Edirne, 15.X.1982, 5 specimens. 


Alburnoides bipunctatus (BLCX::H, 1758) 


incirli stream, Enez-Edirne 1S.X.1982, 6 specimens. 


Vimba vimba tenella (NORD~~~, 1840) 


Channel, fpSnla-Edirne, 16.X.1982, 3 spec.imens. 


Rhodeus sericeus amarus (BLCX::H, 1782) 


Karahisar stream, Kesan-Edirr~, 15.X.1982, 10 specimens. 


Channel, ipsala-Edirne, 16.X.1982, 15 specimens. 


Carassius carassius (LINNAEUS, 1758) 


Channel,1ps ala-Edirne, 16.X.1982, 3 specimens. 


Cyprinus carpio (LINNAEUS, 1758) 


Channel, tpsala-Edirne, 16.X.1982, 5 specimens. 


IV.Fam. 	 COBITIDAI? 

Cobitis taenia LINNAEUS, 1758 

Karahisar stream, Kesan-Edirne, 15.X.1982, 4 specirrens. 

Hayapasa stream, Lalapasa-Edirne, 16.X.19R2,3 specimens. 

Dokuzdere lake , I~c$.:lr.-Edirne, 15.X.1982, 4 speciJ!€n,-,. 

V.Fam. 	 SYNGNA'I'HIDAE 

Sl'nr1Iuthus ahlst~r r..ISSO, 1826 

incirli stream, r:ncz-Edirne, 15.X.19Cl2, 3 specimens. 

'..'}.[o'./'I'I. 	 POOCIJ.IDAE 

Gambusia affinis (BAIRD and GIRARD, 1835) 
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Karahisar stream, Kesan-Edirne, 15.X.1982, 28 specimens. 

Channel, ipsala-F~irne, 16.X.1982, 19 specimens. 

VILFam. 	 PERCIDAE 

Perca fluviatilis LINNAEUS, 1758 

Karahisar stream, Kesan-Edirne, 15.X.1982, 5 specimens. 

Channel, ipsala-Edirne, 16.X.1982, 4 specimens. 

VIII.Fam. CENTRARCHIDAE 

Lepomis gibbosus (LINNAEUS, 1758) 

Channel, ipsala-Edirne, 16.X.1982, 5 specimens. 

IX.Fam. 	 GOBIIDAE 

Proterorhinus marrnoratus (PALLAS, 1811) 

Karahisar stream, Kesan-Edirne, 15. X. 1982, 6 specimens. 

Channel, ipsala-Edirne, 16.X.1982, 4 specimens. 

Gobius (Zosterisessor) ophiocephalus PALLAS, 1811 

Buclirmene stream, Enez-Edirne, 15.X.1982, 1 specimen. 

Parnatoschistus (Bubyr) caucasicus (KAWRAJSKY, 1899) 

tncirli stream, Enez-Edirne, 15.X.1982, 4 specimens. 

X.Fam. 	 PLEURONErI'IDAE 

Platichthys flesus (LINNAEUS, 1758) 

Gala Lake, tpsala-Edirne, 16.X.1982, 2 specimens. 

Of these, except Lepomis gibbosus and Phoxinellus sp., the 

other species have the same systematical characteristics described 

before by the earHer authors. 

Lepomis gibbosus (LINNAEUS, 1758) New record for Turkey. 
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According to the characteristics of the 7 specimens from 

ipsala-Edirne: 

Body oval-shaped and laterally compressed. Head enters 2.6

3.3 times in standart length, body depth 2.0-2.5. Dorsal fin has 

10 spines and 11-12 soft rays, anal fin 3 spines and 9-10 soft rays. 

Scales on body ctenoid. There are 33-36 scales in lateral line and 

10-11 gill rakers. Back olive to brown with vertical bands of same 

colour crossing sides, a red spot on dark tip of gill cover, dark 

spots on the dorsal, caudal and anal fins. 

Distribution: This species is known from North America, 

England, France, Holland, Belgium, Germany, the basin of the Danube 

River, Greece and the Thrace Region. 

The specimens may be result of introductions to Greece of 

Bulgaria as Edirne is near these countries. 

7 specimens from !psala-Edirne. 

leg. S. Subakar and G. Yurdatapan. 

Phoxi n e llus sp. 

Diagnose: 

Body small, laterally canpressed. I1aunth terminal, lips thin, 

upper lip developed. Lateral line complete. Head length equal to 

Dorsal fin height. Eye diameter equal to snout length. Dorsal half 

of the body greyish-brown, ventral side whitish or yellowish. A 

blue band above lateral line. 

Description: 

D. 111/ 7; A. 111/6(7); L.lat: 33-36. Small fish. Mostly 
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under 100 mrn. The greatest height of the bcx1y is l~ss than, sare

t i!Tlf.:~s equal to head length. Head length 3. 7-4 .4 tirres in the bcx1y 

length (without caudal fin). ~unt tenninal. Eyes IrediLun size, 

their diameter 4.3-5.0 tirres in the head length. The number of gill 

rakers short, on the first arch ranges from 10-12. Pharyngeal teeth 

Lmiseriate, 4-5, 5-5 or 4-4. Dorsal fin starts in front of the 

middle of the bcx1v, its height equal to saretirres shorter than the 

head length with 7 soft rays. Ventral fins start just below the 

anterior end of the dorsal. Body covered with medium sized scales. 

Lateral line complete. Peritoneum light and marked with large, 

black stellate pigment cells. Described from 7 specirrens, !psala

r:.dirne. 

Leg: S. Subakar and G. Yurdatapan. 

DISCUSSlOO 

According to D. E. Me Allister and B.W. Coad (1974), the 

dorsal fin of Lepomis gibbosus with 9 or 10 spines and 11-13 soft 

rays. Anal fin 3 spines and 10-12 soft rays. There are 35-44 scales 

in Lateral line and 11-13 gill rakers. OUr specimens has 3 spines 

and 9-10 soft rays in anal fin. There are 33-36 scales in lateral 

1ine and 10-11 gill rakers. other i.np:>rtant systematical charac

teristics are the same as indicated. 

Differences of our Phoxinellus specirrens from the other 

Phoxinc11us species which were indicated in the "Revision of 

certain dwarf genera of Cyprinidae (Phoxinellus, Leucaspius, 

Ilcanthobrama, etc.) from southern Europe, Asia minor, the Middle 
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East a'1d North Africa" by Kararnan (1972) are as following: 

From Ph. zer C'qi: Differ with havi:1g higher dorsal fin star

ting in front of the middle of the body, complete lateral line 

with 33-36 scales, 10-12 gill rakers on the first arch, ventral 

Un starting just below the anterior end of the dorsal fin. 

Fran Ph . c haign oni: Differ with having lonqer snout, varia

tions for pharyngeal teeth (5-5;5-4;4-4), hiqher dorsal fin star

ting in front of the middle of the body, lateral line not fanning 

a wide arc along the flrulk (strait lateral line), shorter pectoral 

fins. 

From Ph. soj uchlJulag .i: Differ with having higher mnnber of 

gill rakers on the first arch (10-12), lower number of soft. rays 

in dorsal fin (7 rays), complete lateral line and laterally comp

ressed body. 

From Ph. cras sus:Differ with having lower number of scales 

in lateral line, dorsal fin begining behind the ventrals, rrediwn 

sized scales. 

From Ph. ho.ndlirsc h i : Differ with h~vina lower number of 

scales in lateral line, higher dorsal fin begining in front of the 

middle of the body, variations for pha~jTIqenl teeth (5-5: 5-4; 4-4). 

From Ph. egridiri : Differ with having complete lateral line 

with lower number of scales, dark soots on the dorsal portion and 

greater size from our specimens. 

From Ph. pl eurobipunctatus: Differ with hav.ing lower number 

of soft rays in dorsal and anal fins, lower number of scales in 
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lateral line, higher dorsal fin that has SanE height with the head 

Length and not straight posterior margin, medium sized scales, not 

having two black lines bounding the lateral line. 

Fran ;>17.. stimphalicus: Differ with having complete lateral 

l ine wi th l ower number of scales, higher dorsal fin starting in 

front of the middle of the body, ventral fins starting just belowe 

the anter ior end of the dorsal, light peritoneum with large, black 

ste ll·te pi oment cel~s and large eyes. 

From Ph . adspers us : Differ with having canplete lateral line 

wi lower nwnber of scal e s , higher dorsal f in and it's height i s 

qt'.ner.~ll_· equal to head l ength, rredium s ized and \",'ell developed 

scales , ght r:e i to eum with large, blac k stellate p ' grrent eel 

uZET 

Btl <;all.smada , Trakya bOl ges inden 10 f amilyaya ait 23 ttir 

saptannuS . Bunlardan Lepomis g i b osu s Tllrkiye i~in yen i kaY1t t JI. 

Phox 11 il'le' ornekl e r i i se Karaman t arafl.ndan 1 72 'de yap l.lan reviz

yondaJu tilm Phox 1.nellu.<, t Jr ' l e .iyl e kar~l.la~tJIl.lnu.~ ve t iir'ij ke

d! l ikl e saptanamanu.~tl.r. 
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RE-DISCUSSION OF SYSTEMATICAL STATU OF VARICORHINUS 

ANTALYENSIS BATTALGIL.1944. 

(Var _~ co rh in us an ta 1 'ICdS is Bl\TTALG1L, 194 4 ~ in Sistematik 

Durur1Unun '!c~,iden lncelenmesi) 

;;'iisun rrk ~ akanlJ-~lustafa Kuru >l 

SUM~1ARY 

V,';r.icu r ·l in u s .!ntalyensis BATTALG1L, 1~44 was 

accepted as lL=m.~gr'.lr.ll1i()Capuetd by K_ZI,.RAMAr~ (1969) and later 

il<:miqramm()Cdpo,_'t:d kl-'lTLlli by the same clU thor (1971) because 

o [ the scale number in lateral line. In the same study it 

was indicilted that because of the deficient descri~tion of 

B\TT1,LGtL, it is impossible to determine the definite 

systema t ical statu of these specimens and also it is 

thought that it could be placed in Tyl ogna thoidcs. 

Tn this study, the specimens caught from Ak s u and 

KonrLi streams near Antalya ItJere compared with T'll JC'!na thoides, 

Ucmigrammo c apoet a k~mali and Varicorhinus antalycnsis 

accordinq to imnortant systematical characters. Because 

of the similarities, it "Jas concluded that these specimens 

belong to Varicnrhinus antalyensis BATTAI/;!L, 1944. So,it 

WiJ.!3 prover] t~at Vdli,'orhinllS antalllcnsis, described as a 

new sp8c i es bv D~TTALGtL, 1944 do~s exist but, 3ccordinq 

roo th l ' ~cvi sio n of' qenlls C'.l!)()cta (syn. V" r- ; . ·" r!linll";) bv 

i\ .II.~ ' ; , \MA!\J (1969) and .:l~; Cl systematical rulG!, lI,u-i c" .ll' i : in us 

~ 
lLiL:t'ttt.'p e Universit'l, Faclllt~ of Sciencc Be~tepc-Ankara/ 

TUR KE Y 
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antalyensis BATTALG!L, 1944 must be accepted as Capoeta 

antal~ensis (BA'l'T.l\LG!L, 1944). 

INTRODUCTION 

Until now the systematical ~tatus of the freshwater 

fishes of Turkey has been completely determined with the 

exception of some minor problems. IJATTAIr.!L (1944) e.r.;"ribed 

some fish specimens from the streams near Anta lya, as a 

new species, Varicorhinus antaly e nsis. This s e cie s was 

distinguished from Varicorhinus t i nca wit_h having a l owe r 

scale number in lateral Ij.ne and other l rico r hin us spe c ies 

having two pairs of barbels. According to the r e vi s ion of 

genus Ca poeta b y Kl\~ N(1969), this species was acce p tLd 

as Hemi gra mmo c ap o e ta ant a lYdn sis.Later i~ the rev ision of 

genus Barbus (K.l\RMIAN (1971), it :las been a dvanced that 

because of the resembla nce of the scale number of latera 

line, this species could be accepted as Hemig r a mmo I' ta 

k e ma li . But these specimens have two p 1 rs o f barb els 

contrary to J-femigramm oc apoet a k ~mali . KARA""L\;:.J also claimed 

that BATTl\L~!L-s specimens ~ight be introduced inTylogn at l c

icIu3 . But as a consequence of the abOV8 ideas, it was deci 

bv KAR1\Ml\N that it 'Nas di~ficult to determine eX3.ctly the 

sYstematical statu of this s~ecies because of the defic i t 

description of 3ATTALG!L. 

BALIK has studied the Taxonomic Revision of Southe rn 

l\natolia (1979) and notified that !1e couldn-t catch any 
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Capoeta (s~n. Varicorhinus) specimens from the streams 

f lowing into the ~1edi terranean sea. 

In spite of these, KURU(1980) indicated the figure 

and t he distribution area of Varicorhinus antalyensis 

according to BATT LGt~,'s description in the Catalogue of 

Fres nwate r F i she s of Turkev. 

On account of th1s, specime n s were collected from 

Ak su a nd Kopru streams nea r i"-l.ntalva to d e t ermine the 

definite s y s t emat ical sta tu of Va.ricorhi n u s antal 'J e ns is. 

MATER IALS AND ~ETH O S 

Specim.n s were c o llected us i ng expe r i menta l gill 

nets f r om t he Ak s u and Kopra strea ms. Fi s hes were fix ed in 

.! forma l i immed ia t e l y on c apture and p lace d in p asti c 

bags , c arr'ed to t h e l abor atory and stored i n 0 % ethano l . 

Some mor phometric c har acte rs of the spec imen s ,>"e r e mea s ured 

by Ka no n LKSM model c ompa s as rnm. (Tab le 1 ) . These c har c

t er s a r e given below: 

Sta ndar t length (SL)-: Distan e from t h e t ip of 

snout t o the end of the s c le s of c a udal p e duncle . 

Head l e ng th (HL) 'I : Di stan c e f r om t h e t i p of the 

s n ou t to the end of operc ulum . 

Head depth (HD) *: Me a s ured at occipu t, i.e .,above 

whe r e the f i r s t vertebra atta c hed to cranium. 

Body depth(BD)' : Maximum depth of b od y exclu sive 

of fins. 

·Notations in tables 

http:Specim.ns
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Predorsal length (PrDL) *: Distance from the tip of 

snout to the base of first dorsal fin ray along the mid

line of body longitidunally. 

Postdorsal length (PDL) * : Distance from the base 

of the first dorsal fin ray to the end of scales of caudal 

peduncle along the mid-line of body longitidunally. 

Caudal oeduncle length (CPL)': Distance from anal 

aperture to the end of scales along mid-line of body 

longitidunally. 

Caudal peduncle depth (CPD)*: r1inimum depth of 

this region 

Eve width (EH)':Lonqitidunal diameter of eye. 

Snout length (SnL)': Distance from the tip of the 

snout to the anterior margin of eye. , 
Interorbital distance (ID) Bony distance between 

orbits. 

Dorsal fin heiqht (DH)': Length of its longest r a y. 

Anal fin heigth (All)': Legnth of its longest ray. 

Pectoral fin lenqth (PL)': Distance from anterior 

edge to tip. 

Ventral fin length (VL)': Distance from anterior 

edge to tip. 

Mouth width (MW)': Distance between corners of 

mouth. 

Ventral fin-Vent distance (V_A)': Distance between 

ventral fin base and anal aperture. 
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'l 
Second pair of barbels length (SBL) Distanc e 

fr om base La the tip of second pair af barbels. 

On the other hand, some other important s y s t ematical 

char ac t er s o f the specime n s as ; dorsal (D)• , a nal (A)• , 

pectural (P)' , "entr a l (V )* and caud a l (C r fin r y s, scales 

i n ator 1 series (L .lat)• , the numb e :t- of s cales between 

la tJ~ r a l line and anterior of th e ventral a nd dorsal fins 

(L.trans)
.. 

, gill rakers on t h e outher s i d e of t h e first 

~nd the structu r e of t he p ha r ynqe al tee th (PhT)
:J 

were determi ne .(Table 2). 

Values for body depth, head l e nqth, head depth, 

predors I l ength, pastdorsal len0th , c a u al peduncle leng t h, 

ca da l peduncle depth, ventra l i n -ven t d "s tance, pecto

ventra l distance and snout l enqth were e ntered as a propor

tion of stan dart l ength . He d d e pth, e ye wi d th. interorbi t al 

d is tance , dorsal fin h e igh t , ana . f i n h eigh t, pectora l fin 

lenqth and v entra l f i n leng Ul were entered as a proportion 

of head l eng t h. Second pair o f bar b 1s leng th W'l.S entered 

as a proportion of e ye w ' dt~ and ~ udal pedunc le dep th was 

entered as a pr oportion of c udal ped unc l e length (Tab le 3~ 

Ranges, means and standard c1ev i at i ons of the se 

v:tlues "Jere compu ted and shown in t ab le 4. 
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Table 1. 	 Some morphometric characters of An"'.:alya
specimen s (as mm.) 

Humber of fish specimens 	 I 

I 


Characters 5
2 
 3 
 4 
 6 
 7 
 3
1 \ 

121
SL 
 123 
 146 
 15 6 
 151. : 97
110 
 112 


HL 29 
 29.5 34 
 37 
 26 I 36.5 
 28 
 25 


HD 21. 5 
 25 
 17 
 16. 5
25 
 23.5 I 18
21 


RD 33 
 30 
 34 i 39 
 26.5 22
26 I 36 


I
PrDL 62 
 72 
 78 54
64 
 76 
 55 
 4'5 
I 


I 

I
PDL 68 
 76 
 60
66 
 79 157 I 51.5
81 


14 I 
I 16 
 12.5CPD 14 
 18 I 12 
 18 
 lO. SI 
 I 


22
CPL 
 21 
 28 
 29 
 21 
 20
31. 5 
 22 

, 

E\'1 6
6 
 6 7 i 6 
 5.56.5 I 7 
 I 


I 
 I 


SnL 10.5 10 
 12 , 14 II 10 
 9
13 
 10 

I 


I 

I
ID 12 
 11. 5 
 14 
 9
13 
 13 
 18 
 8 .5 


20. c21
DH 
 23 
 30 
 27.5 29 
 2 i 
I 13 


25
AH 19 
 21 
 25 
 26 
 19
18 
 17 
 I 

PL 23 
 26
21 
 26 
 27 
 20 
 18
18 


VL 20
18 
 22 
 16 
 23 I 
 18 I 15
23 
 I 


I, 

10 
 ' 12
10 
 10 
 12 
 8 
 7.S
8
~'1\'1 

39.5 37 
 30
P-V 38 
 47 
 50 
 35 
 47 


i
25 
 26 
 32 
 24 
 25 
 21
V-A 32.5 33 


4
SBL 4 
 4 
 4 
 4
4 
 4 
 4 
 i 

-
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~CCible 2. 	 Some important systematical characters of 

Antalya specimens. 

r-- 

Number of fish specimens 
Characters 

1 2 3 4 5 6 7 8 

D . £i . rays 11 12 12 12 11 12 11 11 , 

, I 

A.f in r a s 8 8 8 8 8 a 8 8 

D- f i r avs 

I 
B 18 16 16 16 16 16 16 

V. f in 3 9 9 9 9 9 9 9ravs I 

C.Un rays 19 17 17 19 17 13 18 18 

IJ.lat. 52 50 54 S3 52 53 54 50 

I. .trans. 10 l} 10.5 11 10 11 10 9.5 
I-6- '-6 -6 ·-6 -5 6- -6 -5

I 

PhT 2.3.5 2.3.5 2.3.5 2.3.5 2 .3.5 2.3. 5 2.3. 2.3.5 

5.3.2 5.3.2 5.3.2 5.3.2 5.3.2 5.3.2 5.3.2 5.3.2 

GR 12 15 15 13 14 15 15 15 
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T~ble 3. Some propor t i onal character s of . n talya 
speci . e s . 

C: 1.'lract 
Number of f i sh spec imes 

r 
1 2 3 4 5 G 

1-' 

SL/BD 3.7 4 . 1 4.3 4.0 4.2 . 2 

S L/HL 4.2 4.2 4.3 4 .2 4.2 4.2 

SL/HD :.. G 5.9 5.3 6.2 6.5 5.9 

Sl./p r DL 2.;1 1.9 2.0 2.0 2.0 2.0 

SL/PDL 1.3 1.8 1.9 1.9 1.8 1.9 

Sr. /~PL 5.5 5.9 5.2 5.4 5.2 4 .8 

! 

Sl./CPD 8.6 8. 8 9.1 8.7 9.2 8 . 4 

ST./V 4.3 4.7 4 .6 4.8 4.6 4 . 6 

Sl./P-V 3.1 3.2 3.1 3.1 3.1 3. 2 

SL/SnL 2.8 3.0 . 8 I 2.6 2.6 2. 8 

HL/HD 1.J 1.4 1.4 1.5 1. :) 1.6 

I 

HL/Uv 4.8 4.9 5.2 5.3 4.3 5. 2 

HL/ I 2.4 2.6 2.6 2.6 2.9 2.8 

HL/DH 1.4 1.3 1.4 1.5 1.4 1.4 

HL/AII 1.5 1.4 1.4 1.5 1.4 1.4 

HL/PL 1.4 1.3 1.3 1.4 1.4 1.4 

HL/VL 1.6 1.5 1.5 1.6 1.6 1.6 

E\I/SBL 1.5 i 1.':) 1.6 1.8 1.5 1.8 

CPL/CPD 1.6 1.5 1.8 1.6 1.3 1.8 

7 I 8 I 

4.2 4.4 

4 .0 3.9 

6.2 5. ~ 

:: • J ., . . 
. • 1

2 .0 1. 9 

.J • 1 . ) 

9.0 ~. 2 

4. 4. 6 

J .::l 3 . 2 

2 .8 2.8 

1.6 1. ') 

4.7 .5 

2 .8 2.9 
1 

1.3 1.3 

1.5 1.5 

1.4 1.4 

1.6 1.7 

1 ". ) 1.4 

1.8 1.) 
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Table 4. 	 Ranges, means and standard deviations of s ome 
char acte r s of Antalya specimens (me a s u reme nts 
in mm.). 

iCh?trac te r s Range ~1ean S t ndar devia t ion 

SL 97-156 12 7 + 21. 60 
-

HL 25 - 3 7 30.6 4 4 .6 3-
HO 16 . 5- 25 20.9 1 3. 4 6 -
BD 22- 39 30.8 ~ 5 .72-
prDL 46-78 63.4 -t 1 1. 4 J 

PDL 51.5-81 

CPU 10.5- 13 

CP L 20- 31. S 

6 7. 3 

1 4 . 4 

2 4 .3 

+ 1 .77. L -

+ 2. 76 -

+ 4 . 45 -.. 

I 

I 
! 

E\'i 5 .5 - 7 

SnL 9- ]4
I 

I 10 8.5-14 

I·, 
6.3 

1 1.1 

11.4 

+ 0. 5 -

+ 1 7 4 -

+ 2. 0-

i 
1 

OH I 19- 3 
I 

AH 17-26 

2 4 

21.1 

+ 4.22 -

i 3. 58 

PL 1 8- 27 22.4 + 3 .66 
-

VL 15 -23 1) .4 t 3. 1 1 -

~m 7.:i-12 9.7 + 1. 7:) 

P-V 30-50 40.4 + 6.91 _.. 

V-l\. 21-33 27.3 + 4. 54 
-

SilL 4 4 + 0 
-
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Table 4. Continued. 

.
C a r a cte.t" 5 Range Mean Strtndart deviatio n 

D . fin r ;"y s 11-12 + 0.531l.5 
"

8tA .fin ray s 8 -+ 0 

P. f i n r ays 1 6-18 16.5 + 0.93 -

'J . fin r ays 8-9 8.9 + 0.3 5-

'c. ~i n r a ys 17-19 18 -+ 0.93-
L.la t. 50-54 52.3 -+ 1. 58-
L . t rans 9.5-11/5-6 8. 5 3 /J ..16 10.25/5.8 

-
+ 

" 

GR 12-15 14.3 1- 1.16 

RESULTS 
In this study 8 fish speci~ens from Aksu and 


,;ijprli streams near _l\ntalya were examined and thei r 


' ilaracte rs as followinC]: 


Body elongated and fusiform, scales moderate. 

D.1I1/8-9; A.III/S; p.I / 15-l?; V.I/7-8; C.17-l9. 

~O 9.5-11 -4L . 1at. J 5-6 J . 

Body dept~ 3.7-4.4, head length 3.9-4.3, head depth 

5 . 8-6.5, predorsal length 1.9-2.1, postdorsal length 1.3

2.0, c audal peduncle lenC]th 4.8-5.9, caudal peduncle dept~ 

8.4- 9 .2. ventral-vent distance 4.5-4.8, pecto-ventral 

l is t anc e 3.0-3.2 a n d snout length 2.6-3.0 times in standart 

l e n'1 t h. Head dept.h 1.3-1.6, eye ''IIi :1th 4.3-5.3, uorsal fin 
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height 1.3-l.5,anal fin heig~t 1.4-1.5, ventral fin l ength 

1.5-1.7, pectoral fin length 1.3-1.4 anj in~erorbital 

distance 2.4- 2 .9 tiMes in heaj length. C~ud 1 peduncle 

reight 1 . 5-1.9 times in caudal peduncle length and secone} 

pair o£ ba~bels length 1.4-1.8 times in eye width. 

Mouth ventral, large longitidunal, upper I i not 

fim i ate, lower lip developed only in the c orne rs of th 

mouth. Barbels two pairs, gill rakers 12-15. Las t unbran c he:l 

r ay of do r sal fin thickened, sliqhtly ernerginate a n d 

denticulated up to 2/3 of its lenqth. Origin of or 1 f in 

some wh t in advance of the ventra .l. ori lJin. Keel e x t nd 

in front of Dorsal. Pectoral fins lon~ and rounde d. Siae s 

gre. to blackish, abdomen silver-grey. 

Previous records frOlr. Turkey: Antalya ; BATI'AIG!L, 1944 . 

Localities of o ur specimens: Aksu s u e m, Aksu-An t 1 a; 

16 .V .1 98 2 , 2 specimens (number 1 and 2 in tables ); Ko~rli 

stream, Ser ik-Antalya, 16.V.1982, 6 specimens number 3. 4 , 

:),6,7 and 8 in tables). Leg. I'. ERK-AKll,N and ~-t. KURU, 

DISCUSSION 

Our specinens resemble the specimens which were 

C3.ugh '-:. trom Antalya and determined as Varicorhinus 

antaly e nsis by BATTALG1L (1944) because of t~e similarit i e s 

existing in the total number of D.,A.,P.and v.rays, sea ~ 

number of later'll line, some proportional characteristic::; 

such as SL/BD, IlL/EW, HL/.MH, EW/SBL, DH/HL, number of 

pharyngeal teeth and barbels, struct~res of mouth and 
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ph rynqeal tee th (Table 5). 0 the other h and t h e dorsal 

ins o f our s e cimens dre sliqhtly t runcated, p red ors a l 

l i s t a n ce i s e qual to postdor s al, t h e base of pe ntr f "n 

j 1St below t e f ir s t r ay of the Dorsal, Caud a l o r i gin 

r0~otely b b i n d the anal fin end. Beca se of the s e ch ~ "aC-

L !rs o u r -pecimens also resemble BATTALG1L's spec ime n ". 

" " t est ca not be used to dete.crn e the s i gnificance 

10ve between thes e values beca u se of BATTALG1L's 

d eficient des .::r i tion. 

Table 5. Comparison of some charac t er s of Anta ly specimes 

with v . a ntal ~ 1 n s is B TT LG1L, ]9 44 . 

C' aracters :i3A T LG!L's . mta l y a 

D.£in r a 5 
I specime ns 

(" V • ant a 1 ~l e n 5 

III/9 

1 "") 

s pec imens 

III/8-9 

r\. fi n r a ys III/S III/S 

P . fin r ys 1/16 I/15-l7 

lV ·f in rays I- Il/8 rl7 -8 

L . lat 55- 56 SO- 54 

f. . trans 1 2. S- 13 . 5/7.5 9.5-1 1/5-6 

SL/ B 4 . 1 -4. 3 3.7/ 4 . 4 

SL/IL 4.6-4 .7 3.9-4.3 

HL/E;'i 3. 8- S .0 4.3-S.3 

ill/ oW 1.3-1.S l.S-2.:l 

UL/t-1: 3.0-4.S 2.9-3.S 

c U BL 1. 3 1.4-1.8 

PhT 2.3(4) .S-5.3.2 2.3.5-5.3.2 

DL/HD 1.3-1.7 1.1-1.2 
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In the revision of genus Capoeta by KARAMAN (1969), 

Capoeta distinguished from Varicorhi n u s because of having 

moderate scales, slightly thickened and denticulated 

third sni n e of dorsal fin, narrow Lacrimalia covers only 

small pa rt of t;~2 snou t area, long and norrow Suborbi talia, 

~ax il ~a having posterior e xtension not reaching the Jugula

~is, long Mandibula especially long Articulare. Our speci

mens al so have these c h a racteristics, so we distinquished 

our s (lecimer.s from genus Vari.::orhinus and accepted them as 

Cap oeta (Fiqure 1). 

-c

-b-

Pigure 1. Cranium of Vari
corhinus, Capoeta and An
talya specimens. a) Vari
corllilllls, b) Capoeta (fran 
KARI\MA.N, 1969), c) Antalya 
specimens. 
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In the revision of genus Barbus, KAP~~N (1969) 

jefended that Varicorhinus antalyensis specimens could 

belong to genus Hemiqrammocapoeta or T~lognathoides. But 

mouth structure and other iMportant systematical characters 

of these specimens never rese~ble these two genera 

(Figure 2). 

-Q-

Figure 2. Mouth structures of Hemigrammocapoeta, 

T,)lognathoides and Antalya specimens. a)l1emigrammocapoet a , 

b) Tw1ognathoides (fro~ KARAMAN, 1971), c)Antalya specime s. 

On the other hand, one of the most iMportant systema

tica l c har3cters of Capoe ta is t:1e numbe:l.:' of barbels. Barb~ ' 

number is used to disting~ish Capoeta species from each oti1er. 

O'..lr specimens differ from most of the capoeta species, beca

use they have two pairs of barbe l s. In C ~p oeta, on ly C.ti n Ga 

and C.c.heratensis have two pair s of barbels. Fram t he se 

C.tinca is found o n ly in t~e stre~MS of the dlack sea and 

C.c.heratensis in Turkmenistan a nd North Afgh a n i stan· Be a-

use of some characters, shown in t .ab le 6, a nd the zoo g e o 'Jr a
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phical distribution, our specimens can neither be accepted 

3S c.tinca nor as C.c.heratensis. 

According to the revision of genus Capoeta by 

KI\RM-tAN (19 6 ) all of the Varicorhinus species from 

Tilrkey were introduced into Capoeta, so our specimens 

must be accepted as Capoeta antalyensis (BATTALG!L, 1944). 

Table 5. 	Comparison of sorne characters of Antalya 


specime n s with C.tinca and C.c.heratensis. 


Charac~ers C.tinca C.c.heratensis Antalya 
{accor;:ling to (according to specimensI KAMMAN ,1969 KARAMA:-.J,1969) 

D.fin rays III/7-8 III-IV/8 III/8-9 

'r.. Gn rays III/5 III-IV/5 III/5 

L.lat. 64-80 50-60 5:)-54 

GR i 10-15 20-25 12-15 

(Capoeta capoeta) 
SL/VH 3.8-5.0 3.5-5.0 3.7-4.4 

SL/HL 3.9-5.3 3.9-4.3 

HL/SBL 3.6-9.9 4.4-12.8 5.3-9.3 

HL/E~'V 3.9-7.2 4.3-5.3 

HL/MN 2.2-3.9 2.9-3.5 

HL/DH 3.9-6.2 1. 3-1. 5 
-

I 

IP-V/ CPL 1.2-1.8 I 1.1-1.9 1. , -1.9! 

CPL/ TTlin.BD 2.0 2.0 0.7-1.3 
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DZET 

BATTALGiL taraf1ndan 1944 Y1l1nda yeni b i . ttir ola

rak tan1m1 ya911an Varicorhinus antalyensis 6rnek l eri, 

RA."1.A~ (1969) taraf1ndan 6nce lJemiqrammocapoeta cinsine da

hil edilmis ve daha sonra (1971) van Cizgisinde i pul sa

Y1S1 a~lslndan Hemigrammocapoeta kem a l i olacag1 ileri s li 

rlilmli~tlir. Ayn1 ~al1~mada bu orneklerin T~lagn t h oides 

cinsine de dahil edilebilece~i belirtilmi§, fakat B TTAL

GiL (1944)-in tam olmayan tanam1na qore sistematik yeri 

nin kesinlikle saptan~~lyacaq1 bildirilni$tir. Antalya 

yoresindeki Koprli ve Aksu ~aylar1ndan yakalanan ornekleri 

miz, sistematik ozellikler a~lslndan incelenmi$, Hemigrammo

capoeta kemali, Tylognathoides ve V. antalyensis ornekleri 

ile kar~11a~t1r1lm1~t1r. Ornek1erimizin Hemigrammocapoeta 

ve Tylognathoides cinslerinden onemli farkl1l1k1ar ~6ster-

digi, buna kar§ln BATTALGiL (1944)'in tan1m1na uygunluk 

gosterdikleri saptanm1~t1r. Yaln1z Tlirkiye'deki Varicorllinus 

ornekleri, daha sonra KARAMAN (1969) taraf1ndan Capoeta 

cinsine dahil edildiginden ve orneklerimizin de bu ozellik

lere uygun1uk qostermesinden dolaY1, V.antal~cn s is BATTALG1L, 

1944' lin sistematik bir kural olarak Capoeta antalyensis 

(BATTALGiL, 1944) seklinde yaz11mas1 gerekir. 
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ISOLATION OF A MUTATOR STRAIN OF ESCHERICHI8 ~ K12 " 
(Bir Escherichia coli K12 mutator susunun izolasyonu) 

Ail KALAYCIO~LU·· 

ABSTRACT 

This work concerns mutator mutant of Esch~richia. 

coli K12 which have been obtained bv examininq colonies 

on eosin-methYlene blue lactose agar of an F-merodiploid 

strain, H2 lac-/~Ilac-, with different mutations in the 

lac Z genes, for ho se which showed an increased number 

of lac papillae. 'tutator gene in H2 strain have been 

rr.apped on the E. coli chromosome. The marker was co-trans

duced by phage Pi with the thy A gene with frequencies 

close to 60 %. The mutator mutation was called mut H21 

and the strain H2110. 

INTRODUCTION 

Strains of E. col i are known in which the s~ontanE:ill~ 

mutation fre~uencv is from one to three orders of maqnitude 

hiqher than in the wild type. These are called mutator 

strains, and the increase in mutation rate occurs in the 

absence of mutagens such as ionizinG radiation,ultraviolet 

"This lllork was carried out during the tenure of a Sc.10J.Jr

sh ip from the Uinistr~ of Education of tho Goverment o f 

Turke ~l . 

** . . ..Fac u 1 Dept. o f arHace t tepe Un~verszty, Sczence ty, Mc;le c u 

Bioi oqy, Be"te p e Campus, Ankara/TURKEY. 

http:Sc.10J.Jr
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light and base analogs. Many of these genes have been 

maTJped [cox et al. (1972), COX (1973), HOESS and HERI-tA 

(1975), SIEGEL(1973), SIEGEL and IVERS(1975) BACHMA nd 

LOO ( l980) ] on t~e chromosome and their ~roducts, or lack 

of products, cause a variety o~ mutations ranging froD 

single base-nair ~hanges through small additions and 

deletions to quite large deletions and insertions. 

Mutators have been shown to incre~se the mutati o n 

rate in mos t , if not all, genes on the chromosome. 

How rle',l mutations arise is noorly understood, but 

there are growing experime ntal data to suggest that many 

spontaneous ~utations arise as errors in all three metaba

lic processes affecting ~NA replicat~on, recombination and 

repair. 

K2 110 gave the highest yield o~ ~zauracil resistant 

mutant Clnd relative l y low yield of l ac + cells compared to 

hyper-rec strains, which will be published in a~other 

paner. HOESS and his collaborators (IIOESS and I1 F.q;.,,,! 1975, 

!{(iESS and FAN 1975) published data concerning mut an ts of 

the ~ug gene, ",.,hich are probabl', alleles of mutll, first 

i r.i e ntified by HILL(l970), which is located close to~!2Jl..3_" 

Wr believe th~ mutation in H211~ to Le in this geno. 
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MATERIALS AND METHODS 

Bacterial strains list 

Table 1 list the bacterial strains used in this 

work. The list shows the relevant genotype of each strain. 

In cases where the spesiflc cistron or allele is unknown, 

no letter or number is given. Stock cultures of bacterial 

strains were mainiained in small screw capped bottles on 

80rsett egg medium. 

Media 

The various types of solid and liquid bacteriological 

media used in this work are listed here. Contents are given 

per litre of medium prepared in sterile distilled water. 

tJutri ent broth 25 g Oxoid broth No.2 

~LI trient agar 25 g Oxoid broth No.2 and 12.5 g 

Davis New Zeal~nd agar No.3 

r-ILnimal aga.r : 20 g of Davis New Zealand agar 

lJo.3,20 mg of L-<lmino acid, 5 g of carbon source, 1 mg of 

~ppropriatc vitamins and 100 ml of miniMal salts, 0.005 or 

0.05 g of thymine if necessary. Eosin Methylene Blue (EMB 

~gar): 8 g Jifco bacto casamino acids, 1 g Difco bacto 

"east extract, 5 q tJaCl, 2 g K2~P()4,O.4 g Eosin yellow, 

0.065 g Methylene blue, 10 g sugar, 15 g agar. 

The eosin, methylene blue, nutrient base and sugar 

solutions were prepared and sterilised seperately and were 

mixed together just before pouring the olates. 
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TABLE I 

Bacterial strains 

Strain No r1ating type Characteristic 

X7l84 F 

ABl1S7 F 

AB2070 F 

KL398 F 

KL398 mut F 

KL400 

H2 

F 

F-prime 

H2110 

KL16 

F143 

F-prime 

Hfr 

F-prime 

thi-, ~-, lacZ lOb,MlS 

- R s s R 
~, ~ T6 AzUStr 

thr , leu , his , E££A 

argE , ~, lac , ara 

~-, ~-, T~StrR 

me t E , ~ 1 v, E.£i!.' his 

E.E..9...' -
leu , 

-
ara I 

-
tid 

RStr 

- - -metE, leu , proC , hisF, 

th~A-,thi-, lac-Z36, ara 

- 1mt 1 ,~, ~ Ctr R , ~ Rwpc 

as KL398 except 

thy+ , mut H2l 

as KL398 except met + 

as X7l84 except 

pr~-,F' lac-Z(am)u13l 

as H2 except mut Il2l 

A+ 

1 ':IS". tyrA 
(~ I I ) 
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N-methyl-N-nitro-N' nitrosoguanidine (MNNG) (Aldrich) 

was dissolved in warm distilled water at varying concentra

tions. Streptomycin (Glaxo) and spectinomycin (donated by 

Upjohn Ltd.) weroe dissolved in distilled water at 10 mg/ml, 

6 azauracil (Sigma) at 3.5 mg/ml and trimethoprim lactate 

(Burroughs Wellcome) 1 mg/ml. Nalidixic acid (Calbiochem) 

was dissolved in 100 ml distilled water 2.5 mg/ml by adding 

2 ml of 2~1 NaOH. 

Conjugation 

Log phase nutrient broth cultures of a donor at 

8 82 x 10 cells/ml were mixed with a recipient at 2-4 x 10

cells/ml in the ratio of 1 donor cell to 10-20 recipient 

cells. ~ating mixture were incubated on an angled rotator 

or in a waterbath at 37 0 C. The incubation period usually 

depended upon the type of donor and selective markers.l ml 

of the mating mixture was withdrawn at appropriate times 

and agitated vigorously with a Gallenkamp flask shaker to 

interrupt mating. 

Appropriate dilutions were plated on selective 

plates, and incubated 2-4 days at either 30 0 C or 37 0 C. 

Recombinants ',..;ere picked and repurified on the same selective 

media testing for the inheritance of unselecte d markers. 
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Ceneralized Pl transduction 

Suspensions of phage Pl were obtained by the 

confluent-lysis plate technique(MILLE~ 1972). Bacteria 

to be transduced were grmvn in 10 ml nutriePt broth until 

the titre was between 2-4 x 10 8 /ml at 37 0 C, centrifuged alld 

resuspended in 1 ml of Pl adsor~tion fluid(MILLER 1972) 

0.1 ml of a stock Pl phage suspension was mixed with 0 ) 

nil bacterial cells and the Mixture incubated for 25-30 

rainutes at 370 C in I.·later bath. The multiplicity of infecti on 

~ imed at was usually about one. The mixture was then 

diluted and plated out on selective minimal agar plate s. 

~ fter 2-3 days incubation recombinants were counted, 

repurified and checked for co-transducible markers on 

minimal agar nlates. 

As a control, ;?hage and bacterial cells were plated 

on the same type o~ selective plates before mixing. 

Mutagenesis 

1 ml aliquots containing 20 ~q of nitrosoguanidine 

were added to 5 ml of log phase bacterial cultures in 

minimal medium and the culture was incubated for 20 minutes 

with aeration at 37 0 C. The culture was then centrifuged 

or filtered and the cells washed and resuspenrle~ in buffet 

The mu t<,,,('nise~ c<-' I 1 S \-Jere platen immedia tel y onto F.J'v1i3 

lactose _l<jar ann incub.lted at 37°C Eor four days at d i 1.,

tions that gave about 300 colonies per plate. l \ft.el- tlh' 
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incubation those colonies which showed m3ny pa~illae were 

picked and nuri~ied for further study. 

Investigation of potential mutants with the mutate · 

phenotype 

After the HNNG mutagenesis of ~'. coJ....i K12 strain 11::

lith the genotype laczlOb,M15/F'lac some survivor::ZU 131 ' 

')roduced manv papi llae on EMB lactose agar. 

Those potential mutants were restreaked, to see if 

the phenotyne was stable, on C'1B-lactose agar. Those t h al 

passed this test, \-lere restreaked onto master pIa te s a d 

Incubated to form master plates for replica platinq. This 

, l;owed a classification into mutator mutants. 

Penicillin treatment for the isolation of auxotropl i C 

amino acid marker 

An overnight culture was subcultured into nutrient 

Lroth by diluting 10 to-20 fold. r~e cultures was aerated 

"or 2-3 hours at 37 0 C and then filtered and w:1shed. 0.1-0. >1 11. 

of washed cell suspension wa~ transferred into a bubler 

tube containing 10 ml of M9 glucose medium (the cell titr( 

"/ere usuall" about 5 x 10 7 Imll. This tube was ,lCrated 20 

oinutes at 370 C before adding 400 unit nenicillin ~er ~l. 

Cells were incubated ~ith aeration 5-6 hours then 0.1 ml 

0" several dilutions were spread on nutl-ient :1q:1l: pldtl'S 

dnri incubated ovp-rniqht. r>lates were t i ll'll 1·"1,1 i C;l plate J 

(,lito nu~. ri('nt agar and minimal ag.3r plate>s sUl-Jpiernented 
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with the original requirements of the strain. After 

overnight incubation those colonies which appeared on 

the nutrient aqar but not on the minimal agar we~e purified 

and their requirements were identified. 

Selection of thymine requiring strains with 

trimethoT)rim 

A fresh overnight bacterial culture was diluted 

into M9 glucose medium containinG 50 ~g/ml thymine and 

1J Gg/ml trimethoprim (STACEY AND SIMPSON, 1965). After 

an overnight incubation a few d~ops of the culture were 

subcultured into 5 ml of the identical medium. They were 

allowed to grow overnight to saturation. Suitable dilutions 

were spread on nutrient agar plates 5upplemented with 

50 ~ q/m1thymi e and incubated overnight. Single colonies 

were picked and streaked onto two glucose minimal plates 

one supplemented \vith 50 )lg/ml thymine, and the other not. 

Thvmine requiring clones did not grow on plates without 

~hymine 5unplementation. 

~utation frequencies 

Several 'tests were used to determine the mutator 

c h ,ra t cr of recombinants and p~rent strains. Recombinants 

'I.:!r e u _;u, ~ll" '1 't'own ,!itb acraL-ion in 2 ml cultures in small ' 

,tcs . Th _n sut t b i e r ilu ti ons ~ere spread on minimal 

(1 luv)se and 5 lec t i ve plates. ',lutation frequencies were 
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calculated after discarding any plate in each series 

whi ·11 had a very high number of resistant clones and 

revertant.s so ·as to avoid "jackpots". 

Reversion frequencies 

0.1 ml of each bacterial culture (approximately 

910 Iml) was plated on selective medium containing all 

the requirements for growth with the exce~tion o f o ne 

re<1.uirement. Samples were also plated for viable cell 

counts. The number of revertants was calculated after 

2 davs o£ incubation at the re'1uired ter.1pera t ure. 

RESULTS 

Isolation of H2ll0 

1 ml nitrosoguanidine (20 ug /ml) was added to a 

nutrient broth culture of strains 02 at 370 C as it r eached 

8 a c e l l d e nsity of 1 x 10 cells/ml and the incubat i o n 

continued for a further 20 mins. The culture was dilu t ed, 

plated on EMS-lactose agar (LE~FRBERG at all.,1952) at 3 

dens tty that yielded 200-250 colonies per plate, and pla t es 

~ere incubated for 3 days at 37 0 C. Those clones t~at showed 

more than the normal number of nanillae were picked a nd 

restre aked on the same medium. 'l'hese streaks that s t i 11 

showed unusua l l y many papillae ~ere picked into bro t h , 

incubated overniqht and the cultures were plated on mi n i ma l 

agar containinq lOQ mg/ml azauracil, minimal lactose ag~ r 
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and minimal g lucose agar to measure the fre0 uencies o f 

a z~uracil re si stant mutants and lactose positive cells. 

112110 gave the hig!1est yield of azauracil resistant mutant s 

and, by comnrasion, a relatively lo'v yield of l ac+ cel l s. 

It seemed likely that this was a mutator strain rather 

t ha n one with a hyper-recombination ~henotype. 

!1uta tion fr e que ncies 

Table II shows that the ~renuency of muta~ts in 

c ul turcs of 1l2 l 10 ',las highest :""or, loss Mutations but the 

y i e ld o f mi ssen se mutations (r e versions) was alsc high. 

TABLE 2 

Effect af 1I 21 10 and H2 on mutation f r equencie s 

H2 112 110 
- ._ - -------- 
_ -7 

(l) 	 AL a !\ r ,l. 3,3xlO- 7 2, 4x 10 

-6
(1) 	 /\mp '? 

(lO ,. q / ml) 4.2x10 -7 "7 , (' x I 0 


R

( J) Trl (1 0 . q / ml ) 3x1O-7 '/ '.; I 0- 7 


- 4
( 
, 

.) \ 	 T'n R (lO li fl /r:1 l) 4xlO -6 ] . ,: ;.: I ()~ J 

q 	 -8 - ~ 
Nal 	 (5 0 \1 11 /1:11) 2.3x1D 1. c,:-: I 0 

-
f1i( 1 ) 	 ,c~',m );.' ls: 1\ ~' d: )' I I bi n osc , Amp: ;1r.ITli , J 11 i n, '1 " '1: '..r j !,I02r h · , ! , , 

Nal : ~ a l idix ic a ci d . 

( 2 ) 	 ~ i 1 Cl i mcl 1 il '1 d r 


4 C [J 1</ / m 1 ) • 
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Penicillin selection with a culture of H2ll0 yielded a 

variety of AllX'ltrophic mutants while the same procedure 

~pplied to a culture of H2 gave onlv rare his (histidine) 

~utants (Table III). 

TABLE 3 

S houes penicillin (400 units/ml) treatment of 112 and 

B2110(l) 

'TimG (hours) Viable count Type and number of 

mutants obtained 

112 

7o 	 7 x 10 

6
2 8 x 10

4
5 	 8 x 10 

H2110 

6.3 :< 10 7 

2 1.4 x 10 7 

5 3.5 x 10 
5 1 Thr .1 Cvs .1 Ilv-. 

(1) T"lcntu Eiv2 nutrient agar plates, edch concaining 

clones, were re~licated onto minimal agar and nutrient 

agar nlates. 

rt apo ing 

I n cros s es be t ween !l211') and .l\~ i LL 5 7 ;' l~ C'C()Jl l b i.na l Ls 

~; clccted for 

(Tlblo I V). : one o f the selec::tej recombin an ts from cross 

between H2110 x Ag2070 inherited mutator gene (Table V) . 
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TABLE 4 

Mapping data for H2ll0, linkage analysis of selec~d 

and unselected markers. 

From the cross between H2ll0 x ABl157/nal (50 ~g/ml). 

Selected Colonies· % linkage 

'farkers Scored leu arg thr his mut 

Thr 200 55 2 o 0 

Leu 200 2 60 2 o 

Arg 200 68 78 3 o 

His 50 0 4 o o 

TABLE 5 

Happing data for H2ll0; linkage analysis of selec~d 

and unselected markers from the cross between I12ll0XAB2070/nal 

Selected Colonies % linkage 

~arkers Scored ilv tro his met mut 

Met 100 98 o o o 

!lv 100 o o 60 o 

His 50 o o o o 

All these recombinants were scored for the mutation 

frequencies of other auxotrophic markers and TmR,ValR,and 

AzU R (Table 4 and 5 also show the linkage percentage for 

unselected markers). Further conjugation experiments sug

gested that the mutant gene was linked to ~A. At this 
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!1oint we learned of the work of HOESS and IIEP~1AN ( 197 S) 

a~d tried, therefore, to transduce thy strains using 

phage Pl grown on 112110 and obtained 68 % con transduction 

o f high mutability (T3ble 6). 

TABLE 6 

Tra~sduction of mutH21 into different recipients 

Colonies % linkage Hutation 

-Scored .Mut frequency 

(Thy+) phenotvpe (S8lJg/ml Hal)Pl (H2110) 

X KL398 100 64 3.19 x 10- 5 

10-SX KL400 100 62 2 x 

The 	ti~ht linkage of the mutator activitv and thyA 

w~s 	confirmed by crosses between H2110 as donor and KL480 

and 	KL398 as recipients (Table 7 a,b) and between KL16 as 

donor 3nd H2110 thyA-, as recipient. In this last cross 

83 % of th~1 
+ recombinants were mut 

~ (Table 3). 

TASLE 7 

a) Cross between H2110 and KL400/spc (lSO u g/ml) 

Selec ted Colonies % linl:agc 

rl~rkers Sc ored his thy ur '~lP J e u mut - -	 ----- -- -- ..... -- - --
(1) 	 Leu 1')') 2 60 22 42 (2) 

l'h" 100 a 30 25 75 

His loa 40 2 5 10 30 (2) 



---

80 

(b) Cross between H2l10 and KL39R/src (lSO u q/ml) 

Selected Colonies % linkage 

r-tarkers Scored leu his ~ uraP met mut 

"let 100 32 a 88 8 4 (2) 


Thy 100 20 a 2 12 76 


I1is 100 16 88 8 4 4 (2) 


(1) These results suggest that there was considerable 

mating on the plate despite the level of spectinomycin 

used to counter select the donor. 

(2) All the mut recombinants '.Jere also thy + 

TABLE 8 

Cross between KL16 and l!21l0 th'JA /s tr 

Selected Colonies 

.+ 
mu~r larker Scored mut 

+ 
t h '11\ 100 17 83 

As excepted diploids of F143 which c arries the wild typ ' 

+
lnd til'/A ; H211 0 !:..!22JI 

SClrne mI l ., tion fr ,'!q ucncies as the or~'linal st .:lin, I!2. 'l'awle 

q Hhow~ the mut~tion frequencie~ ~f S0me WClr-ers in KL3QS 

·· + . 
m il t "1 t h e lsog C! n~c parent mIl t.. strd.ln. 
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TABLE 9 

Frequencies of mutants in mut+ and mut cultures of KL 1 98 

r.lUt·- H2l and KL398 mut+ 

~1;..l tanuhenot'loe KL 398 mut+ KL398 mut I12l 

met + ~let + 2.6 x 10- 8 
1.2 x 10-7 

pro Pro
+ 

3.4 x 10-7 
2.4 x 10-7 

~> 

+
leu -+ Leu 2.6 X 10-8 3.8 X 10-6 


+

lac -+ Lac 2.6 x 10-8 3.7 x 10-6 


S 

~nal NaIR 2.6 x 10-8 4.2 x 10- 5 

DISCUSSION 

The mutator strain of B.coli K12,!12l10, which have 

been obtained by an examination of colonies on eosin-meH¥lene 

blue (EMB) lactose aqar of an F-merodiploid strain, 

.H2 l a c-/'.!'~- with different lTlutati Dns in the l a c Z gene s, 

for those wh ich shO'.ved an increased number of lac+pilpillae. 

Ii2ll0 has bp.en ma p ped and studied in some d e tail (\-Ii 11 ~ '" 

published in another paper). The mut~ to r oh n otype wu s 

found to b ':, i1 sso~ii1ted \-lith n. mut~lti on i n th Eo' gene nl u tll 

(1I1LL 1970) ,nel T/!e have desiqnated it. mll t H21. The ma rh. e 

'.vas c o-trans; uGe rl by phage PI with ~Jl_~A g e n e Tvi til fn:q 'lCJ e 

clo s e to 60 Th e phe notype. it pro duce d e spe c ially wh n 

the allele h a d b e en transferred to a n :)ther qenetic b J ckr!)u nd 

resembled cirlsely that described by IIOESS a no '.!A''l ( I CJ7 S ,; 

FlS in their mut:1nts, the mutat:or activity was great [ 0: 

missense mutations. 
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DZET 


Bu 	projede Escherichia coli K12 su~undan izole edi

len bir mutator mutantlnln kromozom lizerinde haritalanmasl 

ile ilgili call9malara yer verilmi9tir. Lac Z geninde fark

1] mutasvonlar i~eren bir F-klsmi diploid sU9unun, H2 lac / 

F .~- , E'1B-laktoz agarda ~ok fazla saYlda lac + papillalar 

i~eren kolonilerinden biri mutator mutantl olarak izole 

edilmi;;tir. 
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RESEARCHES ON THE PLECOPTERA (Insecta) SPECI~S OF TURKEY 

(T1rkiye P1econtera (Insecta) Tur1eri Uzerine Ara q t1rma1ar) 

Ni1gun Kazanc1 
t 

5U~1MARY 

Tn elli s paper, 28_ species of Plec c ptera 'Alhich 

LeJong -t:o 4 familie::; and 10 genus from i'liddle, Aorthern, 

Eas tern and Southern Anatolia are ~iv e n Jnd, Amphinemura 

standfussi RIS, 1902, Leuetra fusea (LI~NE), 1758, Iso

perla lesbiea ZWICK, 1978, Isoperla ehius ZWICK, 19 78, 

Perla kiritsehenkoi ZHILTZOVA, 1961, Plesioperla sakart

vella (ZHILTZOVA), 1956 are new !:'ecord s for Turkey. 

INTRODUCTIO~ 

The plecoptera is a very ancient o rder of insects 

and knm.Jn since Permian period. Our Knowledg e of Plecop

tera fauna in Anatolia is relatively deficient. Sixty

tlrJO species of Plecoptera have previously been recorded 

from Anatolia. These sixty-two specie s hdve been listed 

below according to AUBERT (1964), ZWICK (1971, 1973, 

1975, 1978 I and II), THEISCHINGER (1975, 1976), ILLIES 

(1978), KAZANCI (1982, (1983). 

t 
Haeettepe University, Biology Department, Be~tepe-Ankara. 
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I . 	 ram . Taeniopter yg idae 

i:3rachyptera 

Brach~ptera demirsoyi KAZAN CI 

Brachyptera sis1ii KAZANCI 

Brachyptera transcaucasica ZH I LTZ. 

Brachyptera zwicki BRAASCH-J OOST 

I T. 	 ram. Ne mour i dae 

Aro_lh inemura 

Amphinemura mirabi1is MA~T. 

A~phinemura standfussi RI S. 

Amphinemura tria1etica ZHILTZ. 

Ne;no u!'a 

Nemoura brevipennis :"1ART. 

Nemoura cinerea RETZ. 

Nemoura ~romoker~x THEISCH 

Nemoura f1exuosa AUBERT 

Nemoura martjnovia CLSSN. 

Ne~oura subti1is KLP. 

Nemoura taurica ZH I LTZ. 

Nemoura wittmeri ZWICK 

Protonemura 

Protonemura bacurianica ZHILTZ, 

Protonemura besucheti ZWICK 

Protonemura bifida ~ART. 

Pro t onemura bithynica AUBERT 
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Pl"otonemura eapitata t1ART . 

Protonemura eumontana ZHILTZ . 

Protonemura karabagi KAZA~CI 

Protonemura mierost'}la 1ART 

Protonemura ressli ZWICK 

Prot onemura teberdensis ZHILTZ. 

Protonemura vernalis ZHILTZ. 

I II . ram. Leuctridae 

Leu c tra 

Lcuetra aspoeckorum THEISCH 

Leuctra eollaris ilART. 

Leuetra furcatella ~!ART . 

Leuctra fusea L. 

Leuctra hippopus J<!1P . 

Leuctra kurui KAZANCI 

Leuctra martJnovi ZHILTZ. 

Leuctra minuta ZH!LTZ . 

Leuetra sanainica ZHILTZ. 

Leuctra sehistoeerea ZWICK 

Leuetra svanetica ZHILTZ . 

Leuctra zangezuriea ZHILTZ· 

Leuctra zlli 1 tzovae TH::rSC'I! 

ram. Car) i i Jae 

Capnia arensi ZHILTZ. 
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Capnid sevanica ZHILTZ. 

Capnia tuberculata ZHILTZ. 

V. 	 ram. Pel' l od idae 

Bulgaroperla. 

Bulgaroperla mirabilis RAU SER 

Isoper l a 

Isoperla armeniaca ZHILTZ. 

Isoperla bithynica KEilPNY 

Isoperla chius ZWICK 

Isoperla grammatica PODA 

Isoperla rh~dodendri ZHILTZ 

Isoperla tripartita ILLIES 

Perlodes 

Perlodes microcephala PI CTET 

Eo perla 

Eoperla ochracea KOLBE 

Pe ('la 

Perla illiesi BRAASCH ve JOO r 

Perla kritschenkoi ZHILTZ. 

Perla marginata PANZ. 

Perla pallida GUER I N 
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',' [ , Fam. 	 Chlocoperliriae 

Chloroper L..l 

Chloroperla zhiltzovae ZWICK 

Plesioperla 

Plesiop erla sakartvel la ZHILTZ. 

PontoperL.:l 


Po ntop e rla teberdinica BAL. 


Si pho!1ope:<.' 1 <1 


siphonoperl a burmeisteri PIC ~ET 

Xantho[1erla. 


Xanthoperla yerkoqi KAZANC : 


MATERIAL AND METHODS 

All the m- terial h ve been ob ined from Mi d l ~ , 

Edstern , NOrTheJ~ n and 20uthern Anato.Lia bot'" lce:! 1978 

and 1982 . Tte s eimel\G have been col leeteJ wit ): an in~e C't 

;let f r'om :::;urrouncing~> are::! of various runni :18 W..lt e '::; . 

Lthyl dlehol ( %80 Del'cent ) . s eo for t h l.~ pr'(' ~(' rlJ ;'l.tion of 

s .. ee iments ctfl J \-J nn lZOIl ( ';,4 per cent ) for clearing ,'1;e i l lJ 

~ egments d t the end of .'ll·, \omcn . Tile uinocul u.r O!il·:on - c,i'~ 

:lod c l) 1l 1' e J for eXdfTIi !ut i n lls of peci e~> . Tile n ew reCC' t·, \~ 

~-ur T l . ...,'/ I We! b.:!CII ·?;iv.'·\ ,lcc(wdj'\"; [ '.' lLT.l . . (1~78) 

". :(' , .,.\ ISU[J,-'l'la c,'liu:; ;:: ','11 K, 1978 ,. 1:) , 1 IS()I,erl .l .lL!sbi c· / 

'.'l dS dePO:3i LCd .ill th e BioJ Il':?;Y Department of Ildcc tl.:< : p'" 

University. 
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RESULTS 


The data concerning the species are given b e low. 

I . 	 Fa m. Nemouridde 


Amphinernurd 


Amphinemura mirabilis mirabilis ( MARTYHOV), 1928 

Erzurum : Bojaz , 15.6.1981, 20", 2« 

Amphincmura standfuSRi RI S, 1902 

Nel-J reeo for Turkey! Antalya : Elmall : Calplnar 

ViI I ~e , 14. 5 .1 982 , 1~ 

Bolu : G6ynUk : ~renc ik Village, 12 .6.198 2 , 1 2~ l O~ 

Amphinemura trialetica ZHILTZOVA, 1 95 7 

801u : Yedigol l er , 13.6.1982, 2c1' 

Nemou ra 

Nemoura flexuosa AUBERT, 1949. 

Bolu: Abant, 2~ .5.1981, 1~ , 801u: Yedig611er, 

13 . 6 .1 982 , 2d', 'C~anklrl: Ilgaz Hountains: Derbent 


and So !,;uksu, 1 9 .6.19 82 , 60". 


Nemoura subtilis KLAPALEK, 1895 


Bolu: Yedig6 1 1e r , 6 .6.1981, lei': Antalya : AvIan: 


G6 1t::trla Villag e, 14.5.1982, 1~ Bol u:G61 cLik Lake, 


12 . 6 . 1982 , 10"'. 


Nemoura tauri c a ZHILTZOVA, 196 7 


!\Ilkd '.J : (:amko l'u , 6 . 5 .1 981 , 20', i nkarJ : Camkoru , 


25 . 6 .19 8 1 , 10" Ailtalya -Elrr:a ll :;;0 d :~~ :l.raflian i:> e l i , 

14.5.198 2 , 3d , I?, Antalya: Avldn:G61tarla Villag e , 
14 . 5 . 1 9 8 2, 40", 2'? . 

-
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Protonemura 

ProtoneMura bacurianica ZHILTZOVA, 1957 

Erzuru!rt, 27.7.1981, 1~, GUmushane: Baybur t: 

v ~ 1 ~ ,,' - 1 3 8 1981 1 
.I. orh.. d_L .L ',11. a3;e, " '-'-9' 


PIotoncmuIa bifida !1ARTY:WV, 1928 


Cilmii s' rlile : 8ayburt : Yoncal-,- Village , 28 . 7.1381 ,12, 


G~m1shane: B~yburt : Yonc111 Vi l lage: Klrklar 


['1 u ntain , 2 . 8.1981 , 2~, r<'lnKlrl: Ilgaz ilountains: 


So1uksu 13 .1 0 .19 82 20; 


Protonenura bith~nica AUBE T , 1964 

Bolu- /\Ilkar;a Eoad , 26 .5.1981, 56, Bolu: Abant, 

29 . 5 . 198l , 20', Ankara: Klzllca;lamam: SO ,~uksu , 

26 . 6 .1 9 8 1, '2c!', Bolu : Yedigollel', 6 . 6 .19 8l , 50", 


Erzurum GUm'Jshane Road: Kop Pass , 27.8 .1 98 1,80", 


Bo lu: C6yn ' k : ~rencik Village, 12. 6 .1982, 1~, 


Bo l u : Sunnet Lake, 12.6.1982, 56, Bolu : Yedigoller, 


13.6.1982, 8d\ Canklrl : Ilgaz :;ollntains: Soguksu, 


19 . 6 .1982 , 10. 


Protonemura karabagi KAZANCI, 1382 


Bolu: Yedi~511er, 29.l0.1982, 2r1. 
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I ! . F ll . Leu c tl'i d,,"! 

Leuctra co llaris !lARTNOV, 1978 

.I' ZIlPum : Ye si l dere , 3 . 5 . 1975, 5c', 50 , ( Lea . 
" 0 

DE'1!RSOY ) Bo l u : Yedig611er, 79 . 10 .1 982 , 4<3', 4S!, 

Kas t amonu -Tosya Road :Evciler Village , 20 . 6 .198 2 , 2 ~ 

L e eutra fureatella MARTNOV , 1928 

C'l!wl. iElne : Bayburt : Yoncal l Vi llage , 3 .8. 1981, 

S o ~ 100 , Bo lu: GoynUk : Orenc i k Villag~12.6.198~ 

)0"', 50 , r ';l nkl r l: Ilgaz Hount3.il1::: , Soguk s u , 19 . 6 . 

1982 , 50·, St? , Canklr l: Li..gaz 11c'untains : Derbent , 

Le u c tra fusea (L INNE), 1 758 


New record for Turkey!Bolu: Yed ig611e~2 1. J J.~30, 


ln', L12 ' Bolu: Abant , 22 . 10 . 1980 , 10", 29 ' Bo 1 u 


f\nkal'd Hoad : CamtuI', 28 .1 0 .1 982 , Id', 2(? , Bolu: 


'(cd i g " 11er , 29.19.198 2 , 10', Bolu : Abant.30. 10 .193 2 


7a~ 1 4 V: K~stamonu : Arac : Cem i Village, 
t 

30 . 10 . 19 82, 2d', 3~.• 

L e uctra h ippopus KEMP~Y, 1899 

1301 u: !\tnn t , 29 . 5 .1981,1 0 ; Kastamonu -Tosya Road : 

L" ,iJc r V i lla .~e , 20 .6.19 82 . lcr, 3~ . 

L u u c tra kurui KAZAN CI, 19 83 

hc.:..i' l : y~ i g :.Hler, 29 .1 0 . 1 982 , scI, 4?, Kastamonu : 

1\ ' I : : r;c;"i Vill g e , 30 .1 0 .198 2 , lo~, Canklrl : Ilg.:iZ 
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:10untains, So i~uksu , 31.10.1982, 50", 69. ' Canklrl: 


Ilgaz ~ountains: KadlncaYlrl, 31 .1 0 .138 2 , 1~. 


Leuctra martynovi ZHILTZIVA, 1960. 


Caninrl: IIp;az: Derbent, 19.6.198 2 , 10", let. 


Leuctra minuta ZHILTZOVA, 1960 


CanKlrl : I l gaz ~10untains: SOZ'lksu , 19.6.1982,jo-. 


III . ~am . Perlidae 

Isoperla 

Isoper1a armeniaca ZHILTZOVA, 1961 

Canklrl:Ilgaz : 1nkoy, 19.6.1 982 , 2o-~ Tun ce 1 i : 

Munzur Va1 1 ~ y, 27 .7.198 2 , 90: 

Isoper1a 1esbica ZWICK, 1978 

:,ieh' record for Turkey, Aydln 10 km. south o f CinlC, 

3 0 . 4 . 1 9 7 5, 12 (1e g. Be sue he t '::1r1 d Lt.i b 1 )( CoIL :1 u s '-.! U I 


Ge lleva ) 


Isoper1a chius ZWICK, 1978 


New for Turkey! 801u -Ankara Roa J :Akyarma Pa ss , 


20 . 6 . 1980, 4 0 o~ 


Isoper1a rhododendri ZHILTZOVA, 1955 


801u: Glj,!nllk : Cubuk Lake, 12.6.1:182, 2ll o, lO(), 

~ 

('ank ll'l: I 1 ,p;:l2 :1 0untains:~erbent,19.6.1382,4rr',6~, 
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Village, 3.8.1981, 2r1. 

Pon t oper l a. 

Pontoperla teberdinica (BALINSKY ), 1950 

Bo l u : Ye,liiCol ler, 6.6.1981, 90, 6<;: , Erzupum , 

lS . 5 . 1'J8l , 30" 3?, Erzurum , 2 7.7. 1981.1d', GlimUshane: 

r -~~~------------------------------------------~~------~------____~__-l"~ 
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Perla illiesi BRAASCH and JOOST, 1973 


Bolu: SOnnet Lake, 12.6.1982, 20'''. 


Perla kiritschenkoi ZHILTZOVA, 1961 


New record for Turke y! Artvin: Yusufeli.23.6.1974, 


5ci', 7r;, (Leg . DEr11RSOY); Ar tvin: $av$at: Yavuzkoy, 


23 .7.1 981, 10". 


Pe rla marginata (PANZER), 1799 


Gi resun - Derel i Road: Tekke Village , 22 .7.1 981 . 2~, 


Ankara: re ltikci-Glidli l Road, 7.7.1982, 10: 


Phasganophora 


Phasganophora werneri ( KEMPNY ), 1908 


Klitahya : Domanic , 5 .7.198 0 , 6ci', 5~ . 


: V. ram. Chlorope~lidae 

Ch l oroperl a 

Chloroperla zhiltzovae ZWICK, 1967 

Bolu : C.synilk : Cubuk Lake, 10. 6 .1 979 , Id',Klbrlsclk, 

3x.6.1979, 40''', Kastamonu : ' Di phan , 19.6.1982,10~,3~, 

Sanklrl: Il~az ~ountains: Derb ent , 19.6.1982, 1~. 

Plesioperla sakartvella (ZHILTZOVA), 1956 

New record for Turkey! G}m1~hane: Baybur t: Yoncdll 
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Bayburt:Yoncall Village, 3.8.1981, 1001
, 79, 

Hakkari: Berc;;alan, 17.8.1981, Id', 3l" Hakkari: 

r:ukurca, 25.8.1981 2d', Bolu: GoynUk: t5rencik 

VillaF,e, 12.6.1982, 40, 4<?, (:anklrl: Ilgaz 

11ountiiins, 19.6.1982, 230", 18~, Kastamon'J-ios?c1 

Road , 20.6.1982, 6~, 4~. 

DISCUSSUION 

Amphinemura standfussi RIS, 1302, Leuetra fusea 

(LI~NE), 17 58 , Isoperla lesbiea ZW IC K, 1978, Isoperla 

ehius Z~ICK, 1978, Perla kiritsiehenkoi Z I LTZIVA, 1961, 

Plesioperla sakartvella (ZHILTZOVA), 1955 are new reCOl ~ 

for Turkey. Also, t~ey dre known from adjoining countri~ 

to Turkey (ILLIES, 1978). 

L.e autn'n species of Plecoptera are little known 

In Anatolia. In this study, the a utmn s pecies Leuctra 

fusea (LINN E ), 1758 is ,::;. ne';.; record dnd Protoner.JUra 

karabagi KAZANCI, 1982, Leuctra kurui KAZANC1, 1983 ar' 

recorded second time since they have been descr ibed ~y 

Ka zan Cl (1982, 1983). 

The -:pe ci mcll.G of Amphineumura standfussi RI S , 1 CJ :? 

exa mined in this s tudy are brachyptero us. 

Plcsiopcrla sakartvclla (ZH I L'l'LOV!\ ) ,19 56 \.Jc.L; ,\. 
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Bu call5mada Orta Anadolu, Kuzey Anadolu, Dottu 

Anadol u ve GUney An a dolu'dan 4 familyaya ve 10 cinse ~ i t 

? 8 Plecoptera t1rU verilmi5tir. Bu t Urlerden Amphinemura 

standfussi RIS , 1902, Leuctra fusca(LINNE),1758 Isoper1a 

lesbica ZWICK, 1978, Isoper1a chius Z~ICK, 1378, Perla 

kiritschenkoi ZH I LTZOVA, 1961, P1esioper1a sakartve11a 

( ZHILTZOVA), 1 9 56 TJrkiye iein ycni kaYltlardlr. 
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THE EFFECTS OF VARIOUS PIf(SIOLCXJlCAL CO'IDITIONS (J.J FAT 

SYNTHES ISING YEAST CAND IDA ALBICANS CBS 562 

(BaZl Fizyoloj ik Ko~ullan.n Yag Ureten c. albicans ('BS 5f.i 2 

Uzerindeki Etkileri) 

*Nevin Keskin * Ali Natur 

SUMMARY 

In this study 'the effect of pH on biological growth, the 

utilization of glucose-nitrogen and, eventually, the production of 

Upids were examined, and it was observed that the pH.S,S was nore 

appropriate than pH 6,8 for all al:xJve. The effect of temperature 

on lipid production and metabolism of C.albicans 562 was tested. 

It was also observed that the aeration rate of 150 rpm is the nost 

suitable level, which was determined by adjusting, the agitation 

rate. 

The production of total lipid was obs~rved to be dependent 

on the C:N ratio, therefore the glucose and ~itrogen used in media 

were also analysed. 

<5ZEr 

Bu cal1$ITlClda pH I nln i.ireneye, ~eker-azo1: kullanl.ffill1a ve total 

*Hacettepe Univ. Faculty of Science, Department of Biology, ANKARA 
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lipid sentezine olan etkisi incelendi ve pH 5,5'un pH 6,8'e klyas

la daha uygun oldugu sonucuna varlldl. Slcakllgln, metabolizmaya 

ve lipid sentezine etkisine baklldl. Aynl zamanda en ekonomik ha

valandlrmaYl (~alkalama hlZlnln ayarlanmasl ile) saptamak 1~ in 

~allSlldl ve 150 rpm ' lik calkalama hlz~n optimum ol dugu bulundu. 

'lbtal lipid verirni C:N oranlna bagunll oldugu i~in ortanrlaki 

seker ve azot kul lanlffil ince lendi. 

mrRODUCTI OO' 

As in all microbiological processes , the rrost economic way 

of bio-oil production depends upon there being an abu ence of a 

cheap and easily awaliable substrate. I is known that the lipid 

production and the compos ition of it are gr€atly il' fluenced by 

cultural conditions (Ratledge and Hall , 1977; Hall and Patledge, 

1977 ) . 
In general, a change in substrate f r an one carboh drate to 

another does not lead to major chal1ges i n the f at.Ly acid thesi

sed, although it can inf l uence the arrount of oil produced 

(Withworth and Ratledge, 1974 ). It is expectable that e changes 

in aer aUon, temperat ure and pH have effec~s on t he quan . ty and 

composition of mic robial fats. All work done wi th changes In these 

variabl es upon nleagi nous mi croorganisms has been performed in 

bat ch cul t ures (K£ssel, 1968; Rattray et aI, 197 j 

An adequ~te supply of oxygen and rB~val of carbondioxl Oe s 

essential to maintain growth and metabolic activity of fat synthe

sisino microorqanisms. Although it is well established tr~t aeration 

is required to produce lipid there is no evidence to suggest that 
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excess aeration results in a higher lipid levels (Babij, et ai, 

1969; Brown and Rose, 1969). 

The lipid content of microbial cells can be significantly 

effected by the environmental temperature (Thorpe and Ratledge , 

1973) • 
lJlle control of pH is necessary t o opt' ise the grO\\Tth rate 

.mdmicrobial fat production (Withworth and Ra tledge, 1974) . 

In th~s study the effects of sorre physiolog ical conditlOns 

Otl at synt hesising yeast Candid a.l b ' c ans 'BS 5 62 were studied. 

MA'I'ERIALS A.I'ID ~.t."""THODS 

C.albic:Jns CBS 56.! was used in this study . The rrodified fer

rrentation media was of oriqi nally Murray ilt.d Walker (1956). It 

contained in a liter of distilled water: (NH4)2S04 1,5 g, 

KH2P04 0,36 g, CaC12.6H20 0,1 g, MgS04.7H20 0,5 g, Feso4. 7H20 0,05g, 

ZnS04. 7H 0 0,02 g, NaCl 0,1 g, Glucose 10 g. Instead of bioti.n2

• .mi.ch is rather expensive corrm-.}rrial producet the dried ethyl a lco

hol yeast was aimed to use (Keskin, 1981). Dried ethyl alcohol was 

obtained as a waste material of ethyl alcohol prc~ucing factory in 

Eskisehir. 

Batch cultivation was carried out in 250 ml erlenmayer flaks 

containing 100 ml media in a rotary shaker for 3 days. This period 

was determined by previous studi.es (Keskin, 1981 ) . 

Sugar was determined by phenol-sulfuric ac id me od accordinq 

to Keleti and Lederer (1974). Nitrogen was detUllu nnd by esslcra

tion rrethod (Rand et ai, 1975). Total lipid was Jp termi.ned accor

ding to Wilson and Hanner (1955). 

http:studi.es
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RESULTS 

C.albicans CBS 562 was grown on glucose medium at 300 e and 

150 rpm. We tried two different initial pH 5,5 and 6,8. The results 

are summarized in Table I. 

TABLE I. The effects of pH on C.albicans CBS 562 cultures. 

pH GrCMth 

0.D.490 run 

Sugar 

utilization 

(%) 

Nitrogen 

utilization 

(%) 

Total lipid 

r/rrJ. 

6,8 0.490 97 46 238 

5,5 0.950 97 77 248 

It is seen that pH 5,5 was superior to · comparision to pH 6,8 for 

total lipid production. 

Three different fermentation temperatures were tested, 23, 

30 and 37oe, to find the optimum one. For this, the cells were 

grown at pH 5,5, 150 rpm. In this testfmaximum yield of total lipid 

was obtained at 300 e (Fig.l). In order to find out the optimum 

agitation rate, the cultures were prepared in the sane way and 

incubated at 30oe, pH 5,5. Various levels of agitation rates,100, 

150 and 250 rpm, were examined, and agitation rate of 150 rpm was 

observed to be the most appropriate (Fig.2). 

DISCUSSICN 

Although t.he qrowth of C.:mdi <1cl yeasts in medit, pH ranging 

3.0 to 7.0 were qu i te applicable (DyatlavtskayCl t'L ,11, 1969) II" 1t 

and Ratledge (1977) reported that total lipid content has been 
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obtained with Ca~dida 107 grown at pH 5,5. We also found that 

pH 5,5 was superior to pH 6,8 for microbial fat production 

(Table I). 

The influence of temperature on growth and metabolism of 

yeasts has been examined by Stokes (1971). The lipid contents of 

thermotolerant yeast C.tropicalis was shown to be decreased with 

increasing environmental temperature (Thorpe and Ratledge, 1973). 

Growth of C.lipolytica and S.cerevisiae at temperature higher than 

optimal values was also shown to be resulted in decreased lipid 

production levels (Kates and Baxter, 1962; Hunter and Rose, 1972). 

Decrease in the growth temperature for C.lipolytica has been 

determined to results in unilnportant decrease in lipid levels, but 

an increase in the unsaturated fatty acid ratio (Kates and Paradis, 

1973). '!he results presented in this paper confirm those above. 

oThe influence of temperatures, 19, 24, 27, 30, 37 e, on the growth 

and total lipid of ('andida 107 have been examined by Hall and 

Ratledge (1977). They found that in one-stage system, lipid accumu

lation was highest at 30oe. We also found that 300 e was rrore sui

table temperature for lipid production. 

Aeration has a pronounced effect on the growth, general 

metabolism and lipid cowposit1on of yeast (Babij et aI, 1969). 

Growth of c.lipolyticd on hexadecene at low oxygen tension resu~ted 

in decreLlse of lipid levels (Klug and Markovetz, 1969). It would, 

the['"('fore, appear that low oxygen inhibits l)()th the elongation and 

oxyqlm-dependet dcsaturase systems. The fatty acid patterns of 
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t l.ltal lipid of Candida 1/ 1 i1 i s grown under low oxygen tension have 

hen found to be in agreerrent with our results (Babij et al,1969). 

11.e results presented in this paper for the low aeration agrees 

(' J e ly with the findings of them. 

Although formation of saturated fatty acids were predominated, 

1 ' t otal l ipid levels we re lower at higher aeratio rates (Klug 

t lld Markovet z , 1969). In case of aeration ir r equired to produce 

! Ip.Lds, t .ere is no evi ence that excess aeration results in a 

~ l lgher lipid prc:x:iuction (Babij et aI, 1969; Brown and Rose, 1969). 

~ f ound that low total lipid levels at agitation rate of 250 rpm, 

alld 150 rpm was rrore effective agitation rate for total lipid 

production. 
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HEt-1BRANE-BO IIN D AND FREE POLYR IBOSOME ~; 


IN SOYBEAN 


<Snya j-l lyes inde membrana - ba Lll 

ve 

!;e rbest poliribozomLar) 

Avni Kurt: 

~;1It-1i11 RY : TI e c apacity of both free a nd memb ne 

Dound po 1vribo snrr.e s from develop ing ,~,oybean se eds and 

young :;cybean hypocotyl to program protein synthes is in 

a wheat germ cell -free translational ~ystem has been 

examined. In hypocotyl tissue and in developing seeds 

the two types of ribo somes are in d ifferent functiolal 

state ; i t mea ns th a t the free polyri boso mes synthe si ze 

more protein than membra ne-bound pol yr ibo some 1n 

nypoc o t y l tissue wh ile the oppos i te b ' true for dev ' op i 1,_ 

seeds of soybean. 

" 
INTRODUCTION 

L,3.te ly many resed r ch workers h ve focused 'th e it, 

effort on i so l~tion and in vitro tran la tion of pol y 

,-ibos omc o <SlJN o t a l.,l CJ 75; LARKI N:::: ,_ II , i L\I\LBY , 1975; 

lJ ,~/ and I'URR , I q7 \ ~ ,fO I~E S et al. ,l 'j " ~ HL'I l'i ':' e t .11; I I 

Department of Bi ology , Molecula.r /3iulu<J Y, 

Faculty of Scien ce , University of Ist a nbul 

Ve zneciler, Ist~nbul/TURKEY 
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RA FT- CR F.E:(T and LO C:itJlANN , 1978; TORRIGIANI et al., 1978; 

I VANS et al., 1979 ; ;-10RI et al. ,1979; i<URU and CHERRY , 

. 380 ; KURU , 19:30 , 1 9S 1a, 1981b) and me.3 s enge.r RNAs (TOBIN 

\lj '<.I ,E'N , J.975; LARKINS et al. ,1975 ~ ; HIGGINS and SP _ NC 

"7 ; HALL et al. ,1 978 ; BEACHY et al., 1978; EVANS et al., 

9';9 ; KURU , 1980, 1981b ; PARKet al.,lnO; BEAC'HYet al., 

, 980a - c ; ["lATTH£V.IS e t al.,1 981 ) in pIal It sys t ems . 

In this work polyribosome populdtion and d istri 

IT1 0n of free and membrane -bound polyribo 0 ~swere 


omp.J. rat:=-ve Jy ~nve s t igated in young hypocotyl tissue alld 


" ·Je ve loping :·;eed of soybean . Bes ide s , in vi t ro trans


:ation ca pacity of the free and membra:le - bound poly

'ibosomes and mes se nger RNAs partially ?urified fro m 

, lyr ibosomal preparat i on was al so invest i~ated. 

MATERIALS AND METHODS 

1. Extraction of polyribosomes 
Polyribosomes were i so lat ed from developing seeds 

( 250 mg each ) of soybean (Glycine max) grown in a gree~

liou :.. <:: and from the hypocotyl of three days o l d dark grown 

~oybe an see d l ing hy modifying the methods of JACKSO N and 

LARKll S Cl976) and LARKINS et al., Cl976a) according to 

REACHY et al., (1978). Frozen plant mater .ials were pow 

dered ir. Cl c old mortar under liquid nitro gen and then 5 

volumes of gri~ding buffer (0. 2 M Tris HCl ~pH 8 ; 0 . 2 M 

~; ucr , j, : e ; 1+00 mi" 1 KCl ; SO mM MgC 1 2 ; 5 mM jithioery thritoU 

were added , dnd ctilowed to thaw. The h omogenate was 

('I,", lJ' J 11,/ r. ... fltri fulf.ion OOOxg for E, min) and the su?e t ' 

"II'I'! <I I ' (' d a t IIJ.OOOxg for IS min. Th e 

I e ro c) n 

j,," vrito::,omes . T pellet wa~ 1 12 'C' 

y l } . J ~ I '..: (1 ','iI i It. :: , ~ dn,::! buffer inc l l". j TIE 1 ('.j IV ) r it <) 1< 

http:lATTH�V.IS
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X-lOO, an 10.ClOflxg sUj)ernatant saved a s a scurce of rnembrune

r ourd po ly i bo s omes. The supernatans containing the free 

,' :1 me mbra n e - bo UJ~d !,cJ lyri bosomes "Ieri:: laye red on 4 ml of 

' .1 5 M 5u.ros e pad ( 1 . 75 M sucrose; 40 mM Tri s HCl, pH 8; 

,J mH K',l ; Hid 1 mM .gl ' L)) and polyribo somes we re pel

... \:! Ted by '-L n i.)., i ru "(:Jr l a t 50 .00 0 rpm :Oor :3 hours in the 

: . c kma n 50 -Ti roto r. After c entri f ugatio n, the s upernat an t 

: 	IS aspi r do e 1 c!nd t 'f" pellet was rin e €, j briefly ,,;i th 

reril, L ~ l d J e ion i ' e d H 0 , and t hen r p Qu spe nded in a 100
2


\11 !'e3 US )enS l')rl buf f e r ( 40 mt-': Tri ,s -He l, pH 8; 70 mM KCl; 


,nd 1 mM Mgl ,l; ). fo[, sucrose gradient analysis about 


~ uni~e o f p olvI' ibosome s were la ye r ed on a 12 to 36%
A2S0 
L,lle ar sue l'o s e grao ie nt s prepared in 4D mM Tri s -HCl, pH 8; 

LV rnr~ KC.l ; a nd 10 ml"i !1gC1 2 , and c entrifuged iro the Beckmall 

~-25-l rotor ~t 20.000 rpm f o r 3 h ours. Gradients were 

n.o n 1. tor ,I t 2 54 nrn '.-Jith an ISCO den s ity gradient analyzer ' . 

2. Purification of messenger RNA 

M ~se n ger RNA ( Poly(A)-containing RNA) wa s puri 

ri c d fro m polycibosomal ma terial by the method of 

KRYSTOSF.K et al.,(l 97S ) a s modified by BEAC EY et al.,(l978). 

Polyribo some pellets were suspended in a buffer containing 

5['1 ml"i Tri s -HC'l, pH 7.4, 10 roM EDTA, and 0.5 % sod ium do

decy l s ulfate ( SDS). After the solution was made 0.5 M 

with re s p prt to NaCl and heated in a 60°C water bath for 

2 min, i t was cooled t o roo m tempera Ture a nd applied to a 

column containing 1 g of Oligo (dT)-cellulo se equilibrated 

in 50 mM Tris-HCl, pH 7 .4, 10 mM EDTA, 0.5 M NaCl and 

11. ~)% SDS . After th e 1")6 0 of the efluent l'eturned to the 

;:!le - sarnple do plj c ati., ' n level the COl lJm;) hla:; pl ;l t ed with 

I, ffer I-JiUH),lt i l1 (' ] J l1 ,j ~' 0 nm abc>or r, '[lg rnd~(' l' i -] via s 

V [I flit" n f ~t'h"1 I! )l ', \:Py'e ad ;1fo'd . Th e; fr" ' 1 'l ,lll ' .,)L i ell 

I " rjl ,~.j dttp [' ~, t Il , l;;t aT least 1 2 h O'Jf' ! >'It - o'[J ()C \oJ ' : ~, 1 -

lr'C' ted by ce ntl'if u g d tion at 12.000 rpm for 2() rui n. The 
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RNA was suspended In glass distilled fl/l andreprecip-i 

tated twice with ethanol to remove re:;idual SDS. The 

final RNA precipitate was dried in vacuo and suspended 

ln glass-distilled H 0 and stored fro~en.2

3. In vitro translation of polyribosomes and mRNA 

In vi tro tr,l ns lation of polyribosomes and mRNA 

\-las performed esse Ltially as describec! by BEACHY et al., 

(1978). Reactions I"ere done in 50]Jl v( ,lumes conta.ininr, 

12 mM KC1, 0.4 mM ;permidine, 20 mM HLPES (pH 7.5),0.1 

mM MgC1 
2 

, 10 mM ED'fA, 2 mM dithioerythritol, 80 pM eac1, 

of GTP and CTP, 1 . .l6 mM ATP, 8.6 mM cl'eatine phosphate, 

1 ]Jg creatine phosphokinase, 40 ]JM each of the protein 
. . ( .) C' (14) .amlno aClds except leuclne , 0.25 ]J J L- C -leucln~ 

(310 ]JCi/lJ M), and varying amounts of polyrihosome s or 

purified mRNAs. Magnesium acetate and potassium ac e tate 

concentrations were used 3 roM and 100 roM for polyrib

osomes and 2.2 mM and 120 roM for mRNAs respectively. 

~eactlons. were . at 25 for 4 5'mln. Hot~arrled out °c 
trichloroacetic acid-insoluble radioactivity in 50 lJl 

samples was determined using Whatman GF/A glass fib r 

filters ln a Packard-Tri-Carb Liquid Scintillation Spec

trometelO 
• 

RESULTS AND DISCUSSION 

Distribution of the free and membrane-bound poly

ribosomes in hypocotyl and developing seeds are shOl.-llt 

in Table I. 

Table 
total 
cotyl 

T. Polyribosome population and di3tributjo~ of 
free dnd membrane-bound polyribo~omes in hypo
tis,c;ue ...lod d, ~ veloping seed. 

Polyribosomes (OD/gr.Fr.Wt.) 
F'ree ~!embrd ne -bound 

Hypocotyl 4.9 3.5 

Developing seed 8.5 11 .3 
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ro m the resu lts presented i ll Table I, it can be 

,~o Il c lud p.d t J-ldt polyribosomal yield ~s higher in develol ' 

~ll g 5ee d s than in h ypocotyl tissue, and free polyriboscrne s 

in hypocotyl t i ss u e and membrane-bollnd polyribos omes irl 

,}eve1 0 ping seed s are . dominant. 

Bo h t e ~o ta l free and membrane-bound polyribo

sor.:(' - i ,ol -tt e.d from developing seeds or the hypocotyl 

ti /S ue ~; 'l ve . !::j~ TLL ially the same po lyribo s omal profile 

'dJ . l~:h p n J.Y T'i lJOsornes and low levf~ l mono ribosomes 

"ure 2 ). 

0.5 

® 0.4 ec: 
0.3 ~ 
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N 

0.2 c 
0 

0.1 

0.0 

BOTTOM TOP BOTTOM TOP 

figure 1. Sucrose g radie n t sedim_ ~t ation of t ota l free 
a II d mI '~ mDran e - b f) 11 n d pol y rib 0 s 0 m e s .:= r 0 on d eve lop i n g see d s 
(A:free, B=Mem brane-bound polyrib o somes). Approximately 
~ A ] u n it ~ uf ~o tal polyribosomes were sedi me nted on 
1 2 i8l 

3f)96 ]':' n~: ar ~; ucrose gradient and monit ored at 25 4 n m. 

0.5 

@© 0.4 
Ei c 

0.3 
~ 
III 
N 

Q 
0 

BOTTOM TOP BOTTOM TOP 
Fig ure ; . SUC! O S~ gradient sedimen ta ~ io n o f t o 1 freel r ) 
and rr.emDr> ane-l,() u n (D) polyribosorr es from h_ p ee t yl t i s ,If> . 
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Purity o f tile polyribosomal e x t ra c t v, l ~ ; te s ted 

with ribonuclea s e . After treatmen~ o f polyri bof J ma'. ex 

tract with ribonu c l ~ ~ s e Tl ( 20 ug/ml) for 20 

before gradient Cf' 'I trifugat ion, ,l ll po l yri bos e TId 1 peak s 

d is appeare d and a t) i r; monor ibo soma 1 pe ak ap:>2,H'r> d (F igu r(::' :l). 

0.5 

.1 

.0 

~ c 
qo 
LI'l 

N 


+J 
til 

W 
U 
Z 
oct 
co 
(l: 

0 
U) 

co 
oct 

BOTTOM TOP 

r ig u r e 3. E f fe e t c: ~ rib 0 n u c 1 e a s e t rea t me n t OIl I :) 1 y rib 0 

soma l profile. PO.Lv ribosomes wer'e uT;treat f~ <1 (_.. _. ) or 

t rea ted (- - -) wit h ? 0 \1 g / m 1_ 0 f rib 0 II UC 1 ea.··' " 1 ' 


In vitro tran s lation capacity of rh,~ P' 'j ';cibo C' f) TTW 

extracted from yo u n t' hypocoty l tiss ue a nrl le v' l op jn g ~, e ' l S 

were also tested in a wheat germ cell - fre~ s y , ''' ffi . A~; i t 

is S}10t,.m in T'lble I , in hypocot y l t L: ; SI JE: p r :) t- ; ns are 

s y n thesized do mi n a tly on f re e ri bo so me s . Bllt this 1 5 no t 

true for deve lop i n F s eeds of soybean . I n cot ylp~ onary t ~ ~ 

sue proteins are s y t he s ized dominantly o n ml-' ! T'a n . - boun d 

ribosomes. 
Table II. In vitr o ranslation capacity of '. 1 ..-, poly

rib 0 s 0 me sex t rae t p. (j f ro m yo u n g h y poe I) t '{ L t i ~;' II e and 

developing s eeds . J ,) \11 polyribosome ::; Vlf't' P. I ~,~ d f or 

each 50 \11 a ss ay tl l be. 


14C 1 .. . (CPM)- eUClne lncorpor al ~on 

Free Membr a e bound 
Polyribosome s Folyribo s om e s 

Hypocotyl 30860 ) 2 1,75 
Develop i ng see d 35155 5 0 7')1 
Uninc ubate d ~o ntr Jl 338 :'J 9 
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This re s ult suppor ts the idea t h at in s ome plant 

ue me brane-bound po1yribosome s arc active in protein 

Sj' lItl l ~ ' ::; , BUK K arl ' BU RR (1976), LARKI 13 et ai., (1976a), 

KJ \ ' T - i..' lu"F'A: d~ , ~ L"JCh'!r,11J (1978). LARK TNS and DAVIES (1975) 

i 1d Vi2 ~l" ,-, ,,J. ... : t , . L ':Ip [H oximate1y LI S Gf t ', ,=, [,)Dosoma1 

ate r i a 1 ,J g rr,er'.ln'"" T)~ - bo\lnd (released JY det ""rgellt) and 

t:.t: r'e i i · , : ") '=,, ", . . s ti ng primarily o f fr ee r (; l~/rib o 

~; u Tnes . ':..C" ",,;I _~'l r TO LllTHE and PETER SO N (197'7) mp!ft ra!1e

t'U ' ].1 p o l '/ l' -' L 1<; rne'c s y ntl s.ize abGu'r tvli.(~e rI le O'II-,unt of 

)r n l _ir co ,~, f t''''"" polyribosomes in de 'i ' lop i, g 0 ~-r see u . 

S imil~r results w~re also observed in 2 ,4-dichlo' ~acetic 

¥jd ( d 5 Y. t eti.c plaIt fr ov-lth regulator) treate d soybean 

n~ Do c otyl ti s sue , k0RU (1 98 1a) and i~ developing ~ eeds of 

~o'l bean KUK Cl981b). 

On th c th I ' hand , as far as we ere aware, nothing 

" ,'! ' i..:i€t!n p u :.. ia led on '[ ne level of free and me ml ra ne - bound 

!-..J'!yr ibGs J' e ais t riout i o;"\ in the yeung hypocotyl ,[J,ssue 

of Eoy Leall , In th i s a r k it is shown tnd t in th~ 'young 

: ~ ?L co t fl tissue an d in Tl e developing s eed s of s oybean 

t ~ t',·..'Oty pes of ri ';osomes are al so i n ,differen t f ... nctional 

s tatE. , 

Poly r ibosomal RNA ( M e ssenge~ RNA =PolV(}\ )+ EN!-) 

!,/aS als o isolated fr o m purified pol yr i bosomes nL.l it , 

t e mp la _B ac tivity tested i~ an in vitro pro~cln 

~ ynthesi.zi.ng sy s tem . f igur'e 4 S OWS t r~ e e l\1 t~ CJr! : '1 0 file 

~t se e d poly r ibos omal < absorbed to Oligo ( dT)

, 1 ulcsE. , 

'..]I,";T I pn l / (A) + RiJA, p'...;ri r ie :; 1'1 C'I!I Po1\ 1.i.! ,) ,o ma l 

tn.:lt€l'i.al , ;,,1 .. h'ansl 1 Jd i . 1 in vitro ,;y~; terfi d , i v _ J 

[ " ')ITI '.I1heat ge r m, a 1 m,,' l e v e l of i rl corpor :t ti cH1 waL ob -

'-'J.' ft(>, , p d l a p~~ due to the other r ' bo50 rn .:11 RN!, C ,' t3.rn i 

:lat'ion or s ome other reasons which are to be investigated. 

http:ynthesi.zi.ng
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Figure 4. Elution profile of seed pOlyribo s omal R A 
ab s orbed to Oligo (dT)-cellulose. 

hl III Ill,Ta.l-J .... e • (.- leucine inc 0 r p (> rat i 0 II d ire c t e ci by 
Poly (A)+ POI\. 

14~ 1 . 
euc~nemRNA Lug / 5 fJ p.l) 1...- incorporated (CPM) 

1. 875 7535 
0 .9 0 0 8222 
0.075 6280 
0 .045 4218 
0. 0 00 194 
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(JZET 

Geli5mekte olan soya fasulyesi tohumlarlndan ve 
gene s o ya fasulyesi hipokotillerinden ek~tre edilen ser
best ve membrana-ba~ll poliribozomlarln protein sentez 
Ierne ka oasiteleri buRday ozline dayall bir in vitro pro
tein se ~ tez leyen sis~emde arastlrlidl. Her iki tip poli
ribozomlarln, hipokotil dokusunda ve gelismekte olan to
h umlarda, farkl_ fonksi yone l dlizeyde clduklarl gorlildU.; 
di~er h ir deyimle , hipcko~il dokusunda serbest poliribo
zomlarln le mbrana-ba g l l poli rri.bozoml a rdan daha fazla 
protein sentLzLerneler ine ~arSln, gel i5 me~te olan tohum
larda bunun t e rsi gecer1.iydi. 
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ACOPRO-PARASITOLOGICAL I~'VESTIGATI(JJ IN BEYTEPE MID GOLVEREN 
PRIw\RY SCijUS 
(Beytepe ve Glilveren ilkokullannda Parazitolojik Bir Arastnma) 

Nurdan t>zer* 

SUMMARY 

In this parasitological investigation we have examined 

102 stool specim:ms obtained fran Pr:im:iry School children in Bey

tepe village and Glilveren district of Ankara. The results showed 

that 58.8 % of the whole population were infected . . ~ total of 

7 species were observed. They were Ascaris hunbricoides (16 %), 

HynEnolepis nana (4.9 %), Trichuris trichiura (0.9 %), Giardia 

lamblia (16.6 %), Entamoeba coli (17.6 %), Enterobius vermicularis 

(1.9 %) and Taenia saginata (0.5 %). In this study we arrived in 

a conclution that parasitic infection remains to be one of the 

major health problems in boL~ Beytepe and Glilveren district. 

INTROI:){Cl'IOO 

~he parasites have many ~rtant pathological effects on 

human and animals which lead to the production of unhealthy and 

unproductive new generations, economical loses and even deaths 

(MERDiVENCE, 1978., r1ir1iCXttU, 1977., c;m'iN, 1979.,'UNAT, 1956, 

1979., YASARQL, 1978). Therefore the paraSitological investigations 

are essential for puplic health in every area of Turkey which is 

*Hacettepe University, Faculty of Science, Dept. of General 

Biology, Ankara-Turkey 



! ~onvenient for increasing and spreading of many parasites because 

)f the poor cultural and socia-econanic situation of the people 

Ind insufficient control of the hygienic elemination of human stool 

tnd the other relevant envirorurental factors. There are a lot of 

:itudies carried out on this subject in several areas of the VJOrld 

(ACARER, 1963, 1965., BAYKAN, 1969., COSGROVE, 1960., DALMAK,1958., 

, lEANER, 1956., E.YLES, 1954., iSFENDiYAR.ClCLU, 1968., JOSEPH, 1955., 

r~~, 1955., KUNTZ, 1953, 1958, 1960., MERDiVENCi, 1960., 

}ELLi~, 1980). In this paper, the results cf the parasitological 

Investigation of 102 stool specimens obtained from two rural areas 

·)f Ankara were discussed. 

MATERIALS AND METHODS 

This study was carried out in the Parasitology laboratory 

of Beytepe in 1981. A total of 43 and 59 stool specinEns were ob

tained respectively from the students of Gillveren and Beytepe 

I'ri.rrary Schools. As in our previous surveys, fecal samples were 

dxec1 by the "MIT" rrethod since the materials preserved in this 

lanner are well stained and fixed i.rTItediately and can be examined 

dt a later date. withvelyexpectation of obtaining reliable idendi

f ication of protozoa and helminths. We used tVJO methods in the 

opro-parasitological investigation. In the direct smear method, 

the samples having the size of a garden pea were selected from 

tllree different part of each stool and mixed with a dorp cf Lugol's 

iodine solution on the slide. The second rrethcx1 was concentration 

lrethod called fomalin-ether techiqu€. In this method, the samples 

of stool specinEns were centrifugated with formalin, ether was 

used to melt the fats and then the sedi.rrent was prepared with 

lugol. These ty,u rrethods were essayed together for each sample 

(MEHDiVENCt, 1979). 

Lugo} 's iodine solution ~oJ?s -orepared as follows: 

Imine .......... 1 gr 

KI •.••••.••••..• 2 gr 

Distilled water .. sO cc 
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RESULTS A~l) DISCUSSION 

We identified 3 species of helminth eggs and 2 species o f 

protozoon cysts in 59 stool specinens obtained frem Beytepe Pri 

mary School students (57.6 %) and 4 spec i es of helminth - eqqs and 

2 speci e s of protozoon cysts in 43 stool specinens frem Gtilvere n 

Primary School students (60.4%). The s pecies th t ~ f und and 

the ir per centage s are as follOll5. 

Table I. I ncidence of parasitic infect i on in Beytepe Pri 

rrary School . Number o f · 
Pa r asi tes intected children % 

Ascaris luwb rico ides 14 23 , 7 

f1yrreno l epis nana 4 6,7 

Trichuri t t"ichura 1,6 

Giard ia amblia 3 5 

Entanoeba coli 12 20 

Toxal examined 34 57,6 

Table II . Incidence of parasi tic infecti '1 i n iilveren 

Pr irM.ry School . 

Number of 
,~Pa as~tes inf ect ed chi ldren 

Enterobius vermicularis 2 

Ascari s lLunbricoides 2 

Hynl!'!nole is nana 

Taenia saginat:a 1 

Giardia la;mblia 14 

Ehtarroeba col i 6 

4,6 

4,6 

2,3 

2,3 

32,5 

13,9 

Taxal examined 26 60,4 

Beyt~ village , located 27 kIn. west o f Ankara, ha s a popu

lation of about 500. The present conditions in the village are 

convenient for increasing and spreading of many parasites. Although 

strong sunlight, drough and dryness of the soil prevailed in this 
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region are probably tmportantfactors in the destruction of many 

parasite eggs and cysts, intense tree shadows and current fountain 

waters in the village prevent them from the harmfull effects of 

these factors. Water leakage fran outdoor toilet.s, the close asso

('iation of the popuLltion and the other insanitary conditions are 

:dso the factors whi!'h create epidemies. Gtilveren district with 

ICiOO-HOOO population hos the similar conditions. All these condi-

I ions facilitalJ ~ hun.m-soil-stool circuit and enable the parasi tes 

t'lsurvive., 

Ascariasis ca; Ised by Ascaris lwnbricoides was th rrost pre

valent and wide-spreiJd parasite infection in both distri.cts. The 

h iqh prev l ance of th i <; parasite and the other helminths such as 

Trichuris trichiura lrihich is rrore resista'1ce to climatic factors, 

.is undoubtedly due t<) the resistance of their ability to develop 

Imder a wide range of enviroruTEnt factors. The prevalance of 

,Ascaris lwnbricoides in Beytepe (23,7 %) is higher than in Gtilve

j"cn (2 %) because of the poor sanitary conditions found in Beytepe . 

The eggs of HymenolepiS nana and the cysts of Giardia lamb

; ia and Entarroeba coli are infective when they leave the htnnan 

I~Xly (MERDiVENCt, 1978., UNAT, 1979). So, the high incidence of 

these parasites are due to poor sanitary conditions, habits and 

'; ]oseness of groups and families rather than climatic factors.This 

rnrasitic infection ri1+es found in this stu.dy, might lx> higher if 

,"xe stool specirrens were examined from each individual . 

The diaGnosis of Enterobius vermicula):"is require s sJX>cial 

', 'chniques and the diaqnosis of Taenia saginata is incidental, 

cllerefore the findings with these two parasites may to reflect the 

, Xdct results. 

r-t:>re surveys on the parasitic infections in many part.s of 

'lurkey will help cure of infected populations. Addit iomlly, by 

,.:cordinated efforts, the great social and health problem o f para

site infection can be Ininimized. 

These findings are similar to the SUrvf~yS of intestina 1 
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parasites of other districts which are similar social and sanitary 

conditions and climatic factors (ACARER, 1963,1965., BAYKAN, 1969., 

DALMAK, 1958., SELL1~U., OZCAN, 1980). 

OZET 

Eu parazitolojik arastl.nna., Beytepe ve Glilveren ilkokulla

nndaki toplam 102 OCirencide yapl.lnus ve sonucta %58,6' inin enfektc' 

oldugu saptarurustl.r. Yaklaslk olarak, cocuk Llrl.n yarl.Sl.nl.n 7 ayrl 

parazit ti.iri.iyle enfekte olduOu gorlilmlistlir. Bunlar, sl.kllk sl.rasl.Y

la, Ascaris lumbricoides (%16), Hymenolepis nana ( 'i'>4,9), Trichuris 

trichiura (%0,9), Giardia lamblia (%16,6), fntamJeba coli (%17,6), 

Enterobius vennicularis (%1,9) ve Taenia saginata ( '1,0 ,5) 'dl.r. 

Bu call.S!T'aI1l.n sonucu olarak, parazit enfeksiyonlilnr1l.n Beytepe VE~ 

Glilveren'de en onemli sagll.k problemlerinden biri olarak varllql.l11 

slirdlirmekte oldugu gozlenmistir. 
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SUMMARY 

Th e r e l ati ( l fl sh ip betwee11 mo rpholoqv and the 
di fe r en env i rol lm n 1 condi t i ons n a r r f:flt . ex 11<IS 

not yel rerei ed he a t 'ten tio n i t daser If" 1 0 1 1 0

tee ,no 1oqicn l inV'c·s tigat ions. However , i1or in o 
,-he er,viro nme ta 1 conrl i tions to bt l in tlif: del;' able. 
morphology hu l ds il crreat ind stri 1 l>o t en t ia J in 
f Jngal pro c esses. 

This stu c o nsi s t s of semi - q l1 a n t_i ta l ive d a ta 
em mo r, olO'l i a l c h anae d e t o o p rat~nn c..o nd i 1_1 1 c; 

observ d in a h i gh pro d uc i ~ s t ain )f Pe n' cillium 
c hrv s oq e num, in pe n ic i llin ~e rmentations . 

INTRODUCTION 

The r eI atio nsh in be twee:1 mornh olOL!' n t L 
environmen t al c n nd i l i ons is ver" imoor t tll i t: Vll t h r e<; 
nect to nroduct f ormation and the economic s of an 
industrial fun g a l pro cess . Effec t s of 2t Qi t ation o n 
microbial morpho l oay and biosynthesis in mold . have 
bee n reported h y man y investigators. Iner a sing the 
ag i tation d amag'?" the organism an ' Lncrl~ r SP S t h e o ne
rating costs of .1 fermente r 'l1hile p r v i d lleJ f;l"ora 1 · 
corditions bv r ha ncinrr mas s , heat i'l.nd mom nt-II,. 
t ra n s fer within h e vessel. (h d ers t a nc1.i n' l t h 1 S rr 
l a tions h in an-:i i 1 s fI1l? ch anism l'l a V e a bl JS t o 'Inc. 1 f v 
the c oni ition s "J s u i,t 0 r "eou i em€' f I' , ,, '1
c1 U C jLC] t h e mosl ' ;u itable morph o loGY l0 " . v i.l " I • I• 

m ss and heat_ tr .tnsfer wi hin the vessel '",11 1 I .· ;t 
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taining high product yields at low operatina costs. 

GENERAL INFORMATION 

Agitation has two main functions in a fermenter. 
The fi~st is to mix the culture and so maintain rela
tivelv homogeneous conditions throuahout the culture. 
For a aiven fluid, the nature of the mixina nrocess 
and the mixina time depends on the overall reactor 
geometry, the impeller type (MOO-YOUNG et al., 1972; 
NOVAI, and RIEGLER, 1975; VAN'T RIET et al., 1976) 
and the impeller speed. Suspendinq the-cells or the 
mycelial cultures uniformly throughout the workina 
volume of the fermenter is relatively easy, due to 
the differences in the densities. Reducina th.e tem
oerature gradient in the broth and enhancina heat 
transfer rates between the broth and the coolina sur
faces is d more demanding duty, though both can be 
achieved at low power inputs (BRYANT, 1977). 

The second and the most demandinq function of 
aGitation is to assist mass transfer between the 
different phases present in the culture. One of the 
problems in designing a fermenter is the cholce of 
the correct form of mechanical agitation system. 
Further complication exists because of the perfor
mance characteristics of lmpellers and the variatlon 
of these characteristics with the rheological nroper
ties of the broth (BRYANT, 1977). 

Generally, the viscosity of most mycelial sus
pensions is dependent on a number of oarameters: 


-shape, size and mass of partic l e s, 

-flexlbility and deformability of particles, 

-concentration of particles, 

-surface forces on particles, 

-rate of shear. 


and in fermenters, these parameters depend on: 
-aGe ot the broth, 
-surface structure of the particles, 
-the presence or the production of extracellular 
substances (MYERS, 1962). 

In mycelial cultures, the branched network forms 
a three dimentional structure which imparts riaidity 
to the suspension. The long hyphae qet entan~led 
with each other at hiah shear rates, in much the 
same way a s linear nolymer molecules. This leads to 
a verv V1SCOUS suspension (several thousand cp.) 
qene rall\' '.vi th non-Newtonian rheology. Cul tures 
wi 11 exh j l) it low vi seos i ties ' in the reGions of hiah 
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shear rate(near the impeller) and very high viscosi
ties in the regions of low shear rate (near the wall , 

Hyphal flexibili ty; that varies with changes ill 
the cell wall composition, changes in branchinq pat
tern and variation of turgor pressure; affects ~he 
rheoloqical properties of the culture bn,th. Co Ll 
wall composition is influenced by the culture ondi
tions. Increased hyphal branchinG decre ases f 10 xi
bilitv and causes an tncrease in "iscositv. Tllrgor 

r es sure is easily influenced by changef, in th(~ as
mo ic pres s ure of the culture fll i id o r t.h e Jnl-.rA.
c e ll ular fl uid. Higher osmotic lr('f) S\lrF'~; givr' (1 low 
e r turgor p res ure, making the h'd ,h,,(' mal _ fl e xi.h]0. 

So, f e o p rating condition :? oJ u [ , r ment- p r il

fr c t the q rowth and the morpholl.' tfY of I- i I, ' CU] rll1:c 
t h t~ in turn affects product fa n " I t inn 0 "' .1 ,1 I 0 

t hese factors influence the vis e' ~ .i t 'l of thr) b r ot II . 
fT igh "iscosity of the mold l I J t- u re 'reVf' nt:, ' !H' 

conditions of fully developed tUl ! ul nt low fr n['C 

b ioq es La bl ished. I·a th such cu 1 L1 r e~ , ': he f ll"lW 
condit lons within the fermenter li e in ' e transition 
reg i o n where the relationship b ef w on pp ~ating a 
r iab s and Tower consumption are comp lex. The shear 
and f l ow fi e l ds have a marked ef fl c t on the obsprv8d 
viscosity. 

In a e r ated mycelial cultures, most o f t h e a a s 
flow is in the vicinity of the impeller, resuLt- i ng in: 

- ('Treater gas channeling and lower residence time 
- i ncreased bubble size 
-deterioration of bulk mixin~ 
-poor distribution of oxyqen througbout the 
vessel. 

Poor oxygen transfer results in low dissolvprl 
oxvaen tension in the vessel whicb in tu - n increases 
the viscosi t .y due to changes in th mvce l] lum mor-
pholo ~. Increasinn the degree of mixing impr0ves 
culture homogeneity and affects the Final nroductivi
ty In a microbial process. Thi s JS Gch j cved b v pre
vent In,} aggregation of solid par.ticles alld cells, 
assistina gas to liauid and liquid to cell mass trans
fer by a reduction in viscositv. There may also be 
s ome des irable morphological characteristics that can 
o nl y be obtained above certain ~hear ratrs (METZ and 
KOSSr:N, ]977; KOS~EtJ and METZ, 1976). !lc'wever, the 
mor e vi seaus a culture is, the less it h; i1 ffectcd bv 
shear in the impeller reaion. As the vi s o sitv in
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creases, the p ow r dissipated to the broth decrease s 
when the imp e l le r is flooded due to increased b ubble 
size and poor distribution of bubbles thro ughout the 
broth. 

The effect o f shear OL microorganisms is d i f fi
cult to describe q u antitatively due to the variabili
ty of tissue fraqi li ty. In most cases, shear affects 
morphology and gro\,olth . 'rh e d i ff irul y ar i s es in e 
parating the she ar effects f rom oth e r effects of aq i
tation (such as oxyqe n trans fer ) that are complete l y 
iT'te rrel a ted . T ois work sununari ze s t h e morpho logical 
chang e s observ ed under various cond i t ions d uring o~r 
nenieillin fe rmentations. 

MATE RIALS AND ME'rHODS 

The cul ture was a mu t a nt strai n of Pen i cilLl um 
chrysogenum, developed bv Pan Labs Inc. It i s iden
ti f i e d as PI a nd mainly p rod uces e ni c ill i n V. The 
fermentati o n s were carried out i n a baf f l ed 7 - l iter 
Ch e map ferme nter wi th t wo se ts o f f o u r-blade turb i n e 
i mp llers as d escr ibed prev ious l y (VA DA and LILLY, 
1~82) and the condit i ons were c o ntrol led at 26 o C , 

H 6 . 7 at di ffe r e nt stir r er spee ds. Special ~a wa s 
t a k en during thes e f ermen ta tio ns to k e ep the i so lv
ed o xygen tension an a l t h e other ond it i n s at op
timum levels and t o i sola te t h e ef f e c ts f vari us 
variables . Con tinuous e x it g a s a nalysis was car ied 
out f or oxvqen and c a r b on dio xide. 

'rhe cultu r es were e xamined under a light mi c ros 
cope as unstained and st i ned s l ides . The un s t ain e , 
slid e s were pre~ared by mixing several drops of cul
tu r e broth wi th several dro ps of lac top e nol solu t i on 
containinq: 1 00 ml a ctic acid , 100 9 p heno , 100 ml 
a l vce rol and 100 ml water. Three di f f e r_nt sta ins 
were use for he sta i e d sl i de ' , t r ypan b l ue, c o t ton 
blue and a 1 : I mi x ture of me t hy l blu e and Ileutr a 1 red . 
These we r e apr 1le a ccording t t he meth ds d~scr ibe 
bv r. rJ ~ R nd Ml\CCONAI LL (1965) an HARR I GAN and MCCAN
CE (l1J6 6 ) • 

RESULT S 

;"11crosconi,; xamina tion of cultures gro'itlnunder 
diffecent condi t i o ns of agitation and aeration were 
carr ied out. I n a fermentation under o u stand a rd 
conditions (26 ° C', pH 6.7, 750 rom, impeller t i p soeed 
3.14 m/s), the f'rganism existed in three distinct rnor
nhological form':; s i multaneously (Figures 1, 2 and 3): 
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-tr eC' mYCf'ild, 
- e ntangled hyphae forming a mycelial clump, 
- p£ ltets. 

As the f rmentations progressed, the percentage of 
vac uo1 5tion and irregularities in the hyphae increas 
ed, thE: effect being more significant at. very low 
dissolved oxyge n tensions. These were in tht' form o r 
thi~ker or swo l len (A, B) hyphal s e ctions (Figure 1) 
They als o appeared to be more heavLly st a ined and 
less transparent. Death of individu 1 s e ctions was 
observed as leaka~e of protoplasm (e) (figure 1 ). 
When the mixture of methyl blue and neutr 1 r ed was 
u s ed f or staining, two distinct s _lions could b e 
c l ea r ly seen in especially larqe r pellets. Th is 
stain i s known for staining the l i ving and d e ad or
ganic a te rial in different colors. A thin un iform 
layer on the outside of the pe llet s phere was observ
ed to be living while the inside was dead due to i n
creased limitations in mass transf _r. 

"·-c. 

/ -

'. , 

'"-
, , 

" " 
~ 

Figure 1: Free mY"e] L·'i under normal conditlons.350X. 

Stained wjrh cotton blue. 
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f1gure 2: En tlangled hyphae form ing a myc lial cl mp.Staine 

with cotton blue.Magnification 175X. 

/ 


e 3· ?e l e t under n.rmal oondltions. Stained with 

cotton blue.Magnificat ion 175X. 
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In a standard fermentation, the free mycelia were 
about 150 - 300 ~m long and 3 - 5 ~m thick. The pel
lets ranged between 200 - 500 \!om in diameter. In 
cul t ures grown under conditions of severe agitation, 
at hiqh stirrer speeds (1000 - 1100 rpm and i m e ller 
tip speeds of 4.19 - 4.61 m/s), free mycelia were 
shorter and less branched (Figure 4), pel l e t s were 
smoother with few hyphae e x tending from t h e pelle t 
(Figure 5 ) . Fu r the r more, a significant dec r ease ' n 
the s pecific penicill in production r a t e a nd a n ~n
cre a s e in the oxy gen u p take rate of t h e c ul' re a ccorn
o an i e d th i s morpho logic~l chang e (AROA and LIILY, 
198 2) . 

Fig re 4: 	 Fre e myce l ia under high shear condit ions . 
Stained with trypan blu e , 3 50 x. 

A morphological change in the culture was also 
observed when small inoculum sizes were used to st~r t 
the fermentation. A higher percentage of the culturp
consisted of pellets of approximately 500 ~m in dia
meter with a 2.5 % inoculum. 10 % inoculum gave a 
higher percentage of free mycelia accompanied by the 
highest specific penicillin production rate (VARDAR 
and LILLY, 1982). 



,, V ··I" 

:,;.. . \, 

., 

Fig T~ '): 	 Pe 118tS 1111 er. h igh shear c < fI i li lim . 
Sta in d with t rvpan blue , n, CJnif i cat~on 3 50X', 

'I'he appare nt <,1 .1 f fe rence in the aver a ge 
o f the h yph- e in i 'lures 1 - 3 a nd F qures 
was u t o he ch d a te r i s tics of t h e tw 
stai used . h i .,..; i fference was n o t 
uns t a i. d slides where photography was ex t r e e l y 
dif f i.cult. 

DISCUSSION 

There is a fi ne balance between the e s t a b li s h 
me of fa v o r able "ondi tions for grow l h a nd prod uct 
f o m t ion, suel a a d equate mass, heat and rno rnen tl en 
t r a n s fer and t~e j ni tiation of detrim ntal s h e a r c o n
di t i o ns. Mo r ho10qicai changes 1n m lds due t o ~ 
'ironm nt 1 c rld i t i o ns h ave been i nve s ti tl<.l teci by 

numbe r ,.,f au h rs o n q a l itative (DI ON and K JSHAL , 
1 ' 9 ; I ON €'l al., I e) 4 ; CAMPOSANO et al., 1 9 5 9 i nd 
o n q uant l tative-bBSis (VAN S IJ AM and~ETZ, 198 1 ; 
METZ e t a i . , 19B1), In most cases, t h obser .d a g i 
,a ti n-e ff e t s h ave been traced to d iffe r 'n t artef -c l s 
'UCl a~ i mp ro "ed mas s transfer rates for x gen, subs
tr t es a d was te p roducts or increase in tempera tu ' ,'. 
FO I at tem9ts l a F n m~ to isolate the €'ff~ t of 
t-i e~ /; i n t erre 1 .:1 ed <..I ctors.J 

1nt-ense aq i t il t- i n n has been report.e d t o induct.~ 


the f o r wa t i on , f 511ldl ler and more compact nellets 

(r-n 'r z and KOS.I'i , 14 17 ; CLARK and LEN TZ , 1963). DI ON 


1 01" ( ] (j t",4 ) .; how . d th a t impeller tip s p e e ds above 
-" ~ j lii/ !O f.Ie h i II mornholoqy o f Penic i llium 

hickness 
4 

_'b n · ·rv"" i n 

http:report.ed
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ChrYSO~enum and the rate of penicill~n synthesis. 
STEEL J 1959 ) and K~NIG et al. (1981) observed similar 
morphological changes asweTl as sio lificant dec
rea ses i n antibiotic tltres in Stref _:omyces and ~ni
ci l l' um cul t ures. 

T~e r esults in th ' s stud y agree with t he observa 
tions of tt ~e investigators. Howev!r, the e l uc ida

on" ip between mar halogy and en
ons a d the na ur' and mechanism 
effects in nold~ reQU1re more de
s t:ud fes • 

fjzE'r 

erl1anU' r f rich. ortamsaJ kO:;lullar il t! or 
'n ~or foloJisi araslndaki Ll ~ki, biyotekno

rayt ~rmala da hentlz haketti9 j L1g1yi a~r memi ~ 
tIr. Ha uk l ar u edile n mor.l.olo j iy elde e d ebilmek 
!~i rtamsal koeu llarl degi~tirmek, e nd'st riye l fun 
g i p r oses lerind e o ze1 ve b tly Uk bi r p .tans ·ve l orta ya 
koymakt dl. r . 

u tral 1 !imada , ytlksek Ure ti.ci bi l e n icilli um 
chry s o genum SU!iu i l e y a pllan penis il J n fe rmantasyon
l dr l n a ~ al l !ima ko~u11 arl.nln d ogurdu u mor f olojik de
gi~ ik l1kler hakk lnda van. kant i t a t lf s onutrlar s unul
ntL~ t ll r . 
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THE EFFECT OF CARBON SOURCES ON THE 
~-GLUCOSIDASE SYNTHESIS IN CELLULOMONAS 

FLAVIGENA ULTURES 
(Karbon Kaynaklarlnln Cellulomona~ 5lavigena 

kUl~ ~ r lerinde ~-glucosidase sen t ezine e t kis i) 

**N. KOLANKAYA and L. DA~ASAN 

SUMMARY 

Sinc e the ~-glucosidase enzyme general takes part 

in the hydrolysis of cellulose into glucose,the synthesis 

of this enzyme was examined in presence of variour carbon 

sources in Cellulomona6 6lavigena cultures. There was an 

inverse relationship between the rate of comsumption of 

s ugar s such as glucose; lactose; cellobiose, etc. and 

inductional rate of the enzyme synthesis. In addition to 

this, the synthesis of the ~-glucosidase has been found 

to be induced by carboxymethycellulose (CMC), up to a 

concentration of 1% CMC the medium. The cellobiose, the 

degration product of cellulose hydrolysis by cellulase 

also induces ~ glucosidase synthesis in limited 

concentrations. 

** 
Hacettepe University, Science Faculty, Departme n t of 

General Biology, Beytepe/ANKARA. 
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OZET 

13 -glukosidaz enzimi genel olarak se lli lozur: glukoza 

Y1k1m1nda yer ald1g1ndan, klilttir ortamlar~nd yer alan C8

~itli ~ekerlerin var11~1nda Cellumona6 6l~vigena kliltlir~ 

lerinde !3-glukosidaz enziminin sentezi ara~t1r1Id1. En z im 

sentezi ile ~ekerlerin kullan1mIar1 aras1nda ters orant.!. 1 . 

bir ili~kinin var11g1 saptand1. Ayr1ca, 13-g1ukosidaz sen

tezinin karboksimetilselulaz (CMC) taraf1ndan %1 konsant

rasyona kadar indlikte edildigi bulundu. Dti~lik konsantr.3s

yonlarda sellobioz-un da 13 -glukosidaz sentezini ind likte 

ettigi saptand1. 

INTRODUCTION 

Analytical studies with the cellulase complex o f 

T~ichode~ma vi~ide have shown that at least three e n zymatic 

components were actively responsible in conversion of 

cellulose i.nto glucose (SELBY and MAITLAND 1967, WOOD 1968, 

BERGHEM and PETTERSON 1974). Last step in the enzymatic 

breakdmm of the cellulose to produce glucose is ac h i eved 

by fo-glucosidase, a component of the cellulase complex. 

Due to the results of various studies carried out with 

cellulolytic microorganisms, it is possible to say that 

the sugars such as glucose and cellobiose have repressing 

effect on the synthesis of P-gluconase 

http:konsantr.3s
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(~ISIZAWA;et al. 1971; FUSEE and LEATHEP.P·)OD ; g72· 

FrrS~~F. rind LEA.THERWOOD 1 Q72, MA.NOFT,S And REESE 1 gflO, 

NISI7.AWA et. n 1 . lQ71la 

Tn this Daner the carbon sources affectino the 

fi-glucosidase svnthesis in C.6lavigena cultures are 

examined. 

MATERIALS AND METHODS 

The microoraanism. Cellulomo"a6 ~laviae~a ATeC 482 

used in this studv was obtained from American Tvpe Culture 

Collection. U.S.A. Culture conditions were the same as 

reported previously (KOLANKAYA, 1980). The cells Qrown in 

culture media were harvested bv centrifuqation and washed 

t wice in O.lM K HP0 buffer, pH 7.0. The cell suspension
2 4 

prepeared in 5 ml of phosphate buffer was sublected to 

sonification and then centrifuged to remove cell debris. 

Supernatant solution so obtained was used as enzyme source 

to measure the ~-glucosidase activity. 

Two different subtrates. cellobiose and paranit 

roohenlv-fi-D-glucoside (Siama Co.) were used in determina

tion of ~-glucosidase activity. For measurinq cellobiase 

ac tivity 0.25 ml of 0.05 % cellobiose solution prepared 

in phosphate buffer was mixed with 0.25 ml of enzyme and 

incubated at 370 C for 20 minutes. The amount of qlucose 

produced in incubation mixture was determined with 91ucose 
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oxidase procedure as described by WASHKO and RICE (1961) . 

To determine t he arlY-fi-D-glucosidase act i ity, he method 

sugqested by HAN and SRINIVASAN (1969) was used. For ~hi s 

-3 p rpose, 1 illl of 5xlO M of paranitrophenlY-fi-D-glucoside 

s o lution was mixed with 0.5 ml of enzyme and allowed to 

inc ubate for 30 minutes at 37oC. After the reaction was 

stop ped b y adding I ml of IN Na C0
3

, the intensity of
2

yel low colour f o rmed due to formation of paranitrophenol 

as result of en zyme activity was determined spec trophoto

me tr i caly by means of Coleman spectrophometer at 4 20 nm 

Wave length . 

S i nce similiar type of activity patterns were 

obt ained for bot h cellobiase and aryl-B- D-glucosidase 

(F i g . I ) ; the measurement of the aryl-B-D-glucosidase 

activi t y was pre f erred in most of our experiments. An 

un it ary -8-D-g1 c o s i dase activity was expressed as amount 

of enzyme releas i n g I~M of paranitrophenol from t he 

substr ate in a mi nute at 370 C . Prote i n determi nations 

~rp_ e made by us ng Lowry's method (LOWRY. et.al . . 195l). 

RESUL TS AND DI SCUSSION 

On basi of data obta ine d by g r owing C.6tavi gena 

ells in medium c onta in 1n g 0. 1 % Carboxymethylcel lulose 

fCMC), i t seems that ~ -glucosidase synthesis occ rs 

during t he exponent1al growth phase of c ul ture (Fig.2), 

as in ~he cel l ulas e s ynthes i s wh ich was shown previously 
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(KOLANKAYA, 1980j. Because of this proportionality 

between the cell growth and enzyme synthesis, the 

differential synthesis rate of ~-glucosidase (6 E: 6U/hOD) 

was calculated as suggested by WELKER and CAMPBELL (19 63) . 

1 % CMC in growth mEdium was found to be as maximum 

substrate concentration for the induction of ~-glucosida se 

synthesis (Fi g .3). The slight decrease in the rate of 

fi-glucosi d se synthesis, for the CMC concentrations more 

than 1 % in cultuie media, is probably due to the repressing 

effect of reducing sugars produced in media as result of 

cellulase activity of the organism. 

According the results given Table I, it can easily 

be said that there is an inverse relationship between 

consumptional rate of carbon sources in media and rate of 

enzyme synthesis. For this reason, the inductive role of 

CMC for fi-glucosidase synthesis can be associated with 

the slow consumption of this substrate by the organism, 

due to its high polymeric structure. Already the inductive 

ability of some sugars for different depolymerase activi

ties was attributed to their slow metabolization by micro

o rganisms (HSU and VAUGH, 1969; LABONAK and PAVLOSKAYA, 

1975, 197 8 ; KOLANKAYA, 1979). 

S i ~ce ce llobiose has previously shown chromotographi

c ~ly t o be ~ s nain p roduct of cellulose hydrolysis with 

the cellul a s 0 obtaine d from C. 6lavig ena (KOLANKAYA,l980), 
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Figu~e 4: 	 Effect of Different Ce llobiose concent~ations 

on the B-glucosidase synthesis of C.~ lav-i.gena. 
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TABLE I: THE SYNTHESIS OF B-GLUCOSIDASE BY 

C.FLAVIGENA GROWN ON DIFFERENT CARBON 

SOURCES 

Carbon Source Diff.Rate of Rate of Growth 

(0.2 	%) B-glucosidase (mg. Dr.Wt/ml/hr) 

Synt. (6U~O.D) xlO 3 

Glicerol 6.50 0.5 

Lactose 16.25 2.0 

Cellobiose 2.98 13.0 

Glucose 1.88 14.0 

Galactose 0.78 14.0 

Growth rates and B-glucosidase activities of 

cultures were measured at 36 th . hour of the growth 

period. 
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the possibil ity of t he i nducing effect o f cellob iose f o r 

,B - glucosida se syn thesis i n C - 6.f avig e.tl ct culture s was 

e xamined. Consequent ly , t he cel l obio se c oncentra tions 

betwe en the concentrations of 0.01 % and 0.06 % was found 

to be responsible for ' nduction of ~-glucosidase synthesis. 

F i 9.4. Whe reas cel lobi ose concentra tions more than 0.06 % 

in edi m have repr~ssed the· enzyme synthesis. Consequently, 

i t c an be concluded that the p -glucosidase synthesis in 

C, ~la igena c I tures s unde r t he control of metabo]jzation 

r a t e of t he carbon s o urces presen t in culture media. 
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