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ABiSTRAC?

Pharmacokinet.ics; and excreLion of arneLr,yn
( 2.-e thylami no-4-'isopropyl ami no. -6-me thyl t hir:-
6- lr:iazine) fc, lloviing a single cral. clcse'cf l0 nq/kq '#er"e inr,'estigaterl in female raLs.
An.i.maLs'Jer{l killed at t-i,ne inter:vals of lSmin
l, 6, 12, 24' 4El' ',t2, 96 irrn and 7 days. On
Lhe basis of ?ram liissue, brain concentraLion
,:f arnetryn was h:Lgher [.han in plasma ;rt the
first Iime inter','aiL. The values were 0.40 and
{1.07 uglg(ml) wh:ich accounted for .A7;rntJ .0lt
i:f th€ applied <ioser r€sp€ctive1y. "the daily
:',.ric rif ,f.irrrrrrr(1Lt.un rn cne ex{:rements u/as
found Io increa:;e slow1y wiLh time until two
days af t,er rlos ing 

" FolIowinq this, there was
a slower :;rLe of excreLion of the herbicide.
App,.r:oxi*r1,,.1y 4.li* of the dose was eliminate<i
in the e:<creLa t.hroughout lhe se,/en days
exirerirnent, The ccncenL.rations of residual
arnef.ryn irr botfr brain and pla*ma tis.guras
ileclined ei(ponenLially by t.irne. .The half-1ife
',ra1,ue6 of the elimination of arnetryn fr,lril
brain and plasm.l were 3,58 ancl 4,0 da,Es
correspond:r-ng to the rate constant values r)f
0.19 and 0.17 day'-1, re.st)ecLively. Brain AIJC
(area under: tlle curve) valr.re was .1.680 mg.hr /
kg, indicai:ing t.hat there was no Lendency f<>r
I ire compound [o be re [a i rred i rt b he pla.sma
{AU{- = 7"4O inE, h:',111 cornpared v,ri tfr the brairT .
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INIRODUCTrON

.Agricultural pesticides are exLensively us€,Jin Egypt' 'rhere is an increaseci ccncern aboutLhe adverse effects resurting i.on 
"-u""rir:irJ*

::esirfuers. r\meLryin, a rnember of lhe s-tri.r:zine,[arni 1y of irerbi"iC". whicir has ,] seler:Liveroie fc,r conL.rcI ,trf broar.lieaf rlnd gr-ass iueed..;;: n va ri.ous crops. Si nce i t has ,i il(,ns i.de r:erblerc:ontact acLiviLy,, it is wicieJ_y userJ i_n ther;;reharvest desicca I ion o.f 
. va;i;,:" ";;;p" 

, fc.6rosI ernergenr t "19 for aquaLrc weerl corrLrcl.. It:hras 1ow. mamrnali;rn toxicity, or.:l i,i]50 va,.Iuesrf or mice and rerts a re 965 .,rnd I i0O mg t,kg,respectivei.y {Anonryrnous, lggj an,J i:ritai.
In spiLe of many studies con,:erninE themetabolism and exlretion of 2_metriyilnio_s_triazine herhicidesi e. g. ametryri,,::yan*tryF,dimet,hametryn 

:ng sime tiyn in ,{.re,nnrdl,r, 
-plunt",

and f ish which have been reporl eri iuy 01iuer
95 11., -1969; Crawforct er 1!; 19g0, oonzel etaI, L98?; an{J Tsudaet af , mgs, 

- 
;;;.,."io"" not

a jope.e " t.o i:e any -TnFo r:m,a t i on reg a r:a i ng t l":eprharlnaccikiner:ics ,:)f ame Lr-yn. S*r,i,,:s of ortrs Ludies were c,ondr:c ted tD e:r;lini ne LheplrarmacokineLic profile of pest_ic,[c]es in rat(Iialamaet alr 199.1a, i992br and I i)92c) eindmouse (3alama, 199:Z). Thereiore ihi"s .sLurly wasdersigned to proviLde the ;:trarmai:i:kineti,:prof ire of arnetryn in female rat fr: r.iowinga single cral administratir-:n.

MATERIAI,S AND Mf,T.,HODS

An ima ls

Female uhite rats, Ratt.us ngrvegicr_ls albinus,weishins s5 j 2.a s-;AFe o6-in=ut= fT;;*ih-;permerrant coliSny maintained at High lnstiLuteof PubIic Health, Alexandria UniuJrsii:y, 
-A1ex.
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trgypt. The rrnj.rna.Ls were housed in lrangparent
pla$tj.c cdgrss covor€rd by sIainless steel wire
lids. RaIs r*re acc].imaIized in the ]-aooratory
and fed on a comrrr€lrcial stan,lar,i raL, dieI ad
iibiturn,

Chemi ca 1s

A technicaL rlrade siarnple of arne t.ryn It'i-ethyl-
ll- ( l.-me thyJ.e I hy1 ) -t;- (me thy l thi,: ) -l , 3;5- tri-
fzine-2t4-diamine.l (99.3? purity) !{a.s supplied
by Ciba Geilly Co. lill oLher chemic,els were of
the highesh puriiiLy'grade av,ailable from BDH
C,3. ,, Eng Iand,.

Administrat.,Lon of ametryn

Fr:urty femirl.e raLsi were used fr:r the sludy.
A single cr;r I rlosel of l0 mg ame Lryn /kg body
'"reight in Lml corn oil wa;s ,r,lrninist,ered.
Animals were anesLheLized and killeri by heart
p',:ncl-ure af {:err Lhe f.ollowing l-irne intervals:
I5 minr 1r6u 1,2'24'48;,72,96 hrsr an6 7 days.

Colleciion r:f excreta and tissues

Following ;rdmini,stration, each animal wa;s
houserl in a met.abolism cage from which i[;s
urine and ferces c,ould be collected claily. At
e.rch ti-me int.erval.' four,rnima-Ls'ntere ane.sthr:-
lized with dietJhyl ether and dir;sected. Tlre
blocd was collecLr:d via cardiac purr cture wir:h
ireparinieed syri"nges. Rerl blood cel1s wer:e
separat.ed frorn tlre plasma b1'^ cerrIrifrrgation
at 24OA rprn f-otc 5 rnin at rt "C. Brain was
di.ssect.ed out rairrdlyr.,rei,3hed, p1;rced in glar;s
viaLsr dfld stored at -20 "tl un ti.1 analysis.

Extrac t,ion of samples

All samples from r:ach time point r,rere extraeteld
according to the rnef.hod described b,y the Food
a"nd Drug Adminisiir rtion {Anonymous, 1987) witlr
rli n<;r ,nodif icatiorrs"
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Elrai n:

:,:.1: sarnpleo leere homogenized in acetonitrile,(l:25 w/v). T,hg nornoqen.r" was f iltered andlpartilioneC _wich <f icfrloromethanE (gxts mt).The cornbined orcJ,a^i-c -iuy"., 
were cesiccateci.'ver anhydrous soiliurn sulfite f Zgi"rn,e"n"aractwas con(:errtrated b,y rotary evaporator at 4C rCto nea r dryness ancl adlusterl Lo j nl forcolurnn chrorna tograp,fr!. in c"rf er:r ng ma teri a1.swr3re rernoved from the brain. extract lti, passingi t_ t.hrough disposerble -p;"teur 
piper.s {I4.6 xo .7 5 cm id. ) packed wi rh flori_* ii _l i,i*i n. ( t : tw,/w ) . Tile a.[ iquo ts ( t;i ) we re appl ied to thecolumns antl eluted wi lh i * 10 ml of dichlc:ro_mel thane . The e luaLe wils concent-r-a LerJ asmerntioned atrove. and ad just_ed to i"i 

- 
prio,, tog6rs chroma tographir: ana1i..r.

Plasma:

PLasma ( 0.5 rnl ) Lra$ rli 1u terl to lrfl1 wi th dist_ilLed ?daLer and extracl_ed four ti.mes with lOmlof d;.ch1,:romethane. The organic layer.s t",erecombi ned, dried r cc,r-lc€n t ra lerd as rJesc r i be,J i nthe case cf brain- The clean up was carrie<i,cu t using alumi na r:olurnn i :q ) . Th; cteaneAsample.s were evaporated and bhen subjectedt.o gas c[roma Eographic analysis.

Ur:ine:

ur:Lner collected dairy from Lhe rats i:hat L/erekepb fo: 7 days aftrer treatment, was erxtracbedL.hree times wi th 30 mI of .oetrcleum ,:,i:her ;rndther combined extracjEs were d.i.ed, cc,.idr*nLraLedanil passed through,to alumina coLumn,"Dricr toana,lysis

Salana et ai
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Feces:

Dried f eca I sarnple.s lre re rni xed wi th pe t roler:mether (1.:20 w/v). The mixture was ?itt.rea,dried and crcoc€n tr:a Led to lml. Clean up u/asmade using ,eharcoal-.a1umi na column ( I : I w,/w)and eluted ,wiEh 3xl0 ml of petroleum ether.The eluate wils concen tra ted t; lml 
-;;i.r 

.o ccanalysis,

Fortificatiorr

Recovery percen ta<;es of ame tryn f rom brai n ,plasma r urine an<J f eces we re carried ou t bythe addi tionr 
- 
of ame tryn to each a t threerevels of o.l, o.s, ino t"o ;rl;t*ij. rhefortified samples wr3re analyzeri as describedbefore.

Gas Liguid Chromatographic Analysis
Analysis was perforrnecl on a Shimadzu_4CM (pf e)dual column GC, equi.pped wi th f lame phoEo_
me tric de tector t: FE,D) f or suf pf,u, modeaccording to Ramsteiner et a1.1974,'and analalVtical gl;rss coluLmn-T2ilT4'mm i. a. l- packetlwith 5t Se-30 coated on Chromosorb_W r 60_g0r:esh. Operatirrg [empreratures (oC) ,""r*: co]umn230 isotherma.[, in jector Z3O, and deLector 250;gas f low raLes (rnl,/min) were: niEroge n 4Othydrogen 80, and air 100. The limit ofdetection was 60 pq. Identificabion oi ametrynwas accomplished by retenbion time and comparedwith an authentrc s[andard under Lhe sameconditions. The quantities $rere calcuI;;;qol. p:uk heigl'rt bas:i.s I except for broad peakswhich bre re cal,cula Leid f rom area under the peak.
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[rharmaeokine tic model 1 i ng

For pharmacokineL.i.c modelI:ing r:t Lhe parenc
hr erbici.de tissue coneentrati,:nsr Er.! e,1 ua tion
9?",rribing d one -r,rmpartment open nr:rJel wi thf:i.rst order iriS:r,ri:, ne lag ii** :lird firstcrder eliminaLion from the cerrtr.:.1 r:,lni:;,]rtmenL.nas used (Giliet t.e , Lg74) - Tnt" c.lai., werecon{iidered consisflent wi t.h a fiK}nrr,exi.\a,.tenti a}function [ft = Ao exp -ketJ ,rhere L-r ris the
f rac tion of rlose i n Lhe body a i: i ime t rA is Ehe cenLral cornpartment ;.:i a one*cornparLment systemr dfld ke is t.he d ispr:sitionrate co$tant;s. Estirnates of, hal"f._1ives ofa,metryn in tissues (t:"1/2, and eiimination rat".efrom the crantral co{npartment. irer:e *ade bylinear regression of the ternri.na_!" Linear
e,xponenLial rjeclinE in ametr,/rr concenhrati onu,sing the re'lationship Ll/2." ,,.tigJ,tileil, ,Ihe
a rea under the L.issue concen I r.:. | ; r:;r : I ilne c!.1 rve
i,\i-!C) was calcul.,l t,:d i:v ti-rr: :-,1$-re:lti:la ] rul.ll
al"lcj €xtg'p;i.];ri,,lLed L(., :.rriinil,., i];, i.i;r.i.;::j f,;]eiast p* ini: and ii*sprJ:ct. j,",:r :.ernri nal linear
expone**ia I clecl i nr: "

Statistical analys:Ls

Arralysis of variarnee { *xJV,rr } wirs usec! t.o
c{}rnpare. Ineans anonq i; r:-r,.1 t-iffr}fi ns - ,ifre lerastsquare means were i;,)ii.lpdr-ili: for signifiCAnt
dif f erences bretseen ti:.eatllltlnL€r i" r-Cr ",:ll.

RESUT,TS II}JD AISCU$SION

Recovery of anetryn,

Ametryn bras extracted from L:r,.rinr plasina r ,,:i);l
excret,a as descri b,ed bef ore,. Recoveries ; {
arnetryn from tissues and *.;{r:ret.a at thre*di f f erenl- leve ls of f <;r { t-i f ica t.i,:rr a r{rpresented in table l. The .l.iaFd$e r€cr)r15.,s"y
percentages !/ere B9,6lS, gU"gT, g3,65r dnr]
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103 .89 eo f or plasma,
urine, respectiv,aly.

Vol :5 No: t (1993)

brain, feces, dfl'l

T ABIE J.

^A.verage percent redovertes of :rrnetr_vn fr,trn
fortifierJ Lissur:s arrsj body flu:i"ils of female
rats.

Adde<1
uq

? Itecovery*
n l - ^--.^i' a cr. J lll ct Brain Fe ce,s Urine

0" I

0.5

1.{)

Ave r,r ge

3 5. O5
12.9

lil {
t9. 5

l tl /\

L] "C

,j'i " 8:t

L i6 .7
*0"0

99 "6
f 14" I

83.6
+17 "6

99 .97

ivo. J i
13 0.4

86. 2r!)

+15.6

85"28
+1€i.7

92.55

1 l5 .1 rI-[O.-]<+
*1. 2

95.00
f3-6

98.3.1
*1 .2

103.8!)

I iiiich value represer: L.s Lhe meatl trsr f ':ur:
i:i{}pLicat"e.s +- S. [.

Brain and pLasma uplake of ametryn

AmeLr:yn was found in the brain and
eampled aL i5 min, llrr, 6, 12, 24,
96, and 7 days after a sing Ie oral

pI asma
48, 72,
dose of
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io ng/kq of the compounrJ. The {j{!nceqtrations
table 2. ltraincontained higher c"n"*nt.rtj.onof 

- 
ame tryn per rrram at 15 mi i than pi*"n,u. ,rthe

ual.ues were 0.,4 and 0.07 ug/,g ?*tt whj.chaccounted for 0.07 and O.Olt-':ri the'applieddoser r€sp€ctivetly" The coilclrnf.r,rtions ofametryn in plasma remained almast irncnangedbetween the 241-48 hrs time points" This isprobably due to the continuol:s absorptionof ametryn f rorn the intestine, The concen_trations of residual ametryn tlien declined andby 7 days reached 0.19 ind C).Ol 
"q/qi*fI inbrain and plasma which accourr te<l for 0.03and O.OIg cf thg -applied dose r r€$pe"ii,ref y.The resul.r.s itluiLrared in tirril-j, alsoindicate that ametryn Level ua.s irtffrer inthe brain than that i; the p: j$rit,r ,rL al l timesafter intubation.

In ge'ner;:-[, the dis:rihutii.r,, of t]ie ma heri;rL.I!:r dc.,si*g wils rapid wj r.i. ler;eis pei,rkinqwi Lhin LZ hr. irr t lie pla$,n,j c;ri;J ?4 hr :i.n thebrain. Thisi find:lnig s,-ig,j+rst r; rap ir:l,rbsor.-pLion
?I the compround t[r,*rn th; irit.eEri*e. Apa;r:enLJy,el" compound uas disLriburLed in t:r.re drff:ererrttissues via the blcoc so€)fl af i.+r ;i;pii.ca,tion,,then qretaboli.sm rrdrs Lair,ng piar:,* aad'tr:e a;*ounLper q" tissue flr6rpped t<: d mi,rinum Z days aftert rea t.men t .

By .cornparing the rlot.!cenirai:i,.1I oi .:nnet.ryn .$r-various tirnes af'ter .:rdln-iilist.raliori, -it 
.i,jaspossible to detelrmine rvhiei,,.:i t'iese or,;o,ru

l"d a gre,a Lest af f ini ty t.: lh* cein,r.:r:nd{Matt.hews, 1979). itaxinnu,Te,lr,r€lryr} levl. j,:i : Ilorain exceeded. that in pl,rsm": by i.l--l,9.rl)'fold- This findin,E suggesLe, that t*r:ain ti*_-*o,*had a greater af f inity f ar u,n.,1"1,n t harr:[or plasma component.s -

Salana et al
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iJrinary and fecal excretion of ametryn

FoIlowing the ora1 administraIion of amelrYn'
rl . 58t of t he appiL ied dose wa'5 e i imi na led
in t.he cornbined urinary-fec'rl 'rxcretion
( table 3 ). The ellaily rate of el imi naiion
i ncreaseci slowly wi th Lirne unt i1 2 days
,rfter the administgaIion- Fo1tr'-:w1';rg thisr
there bras a slor+er rate of' es{:reLi''l}n of the
pest.icide. Approxima[e]y 4.2A* cf the dose
,n"" discharged in the excreta thrtrjrlhout the

TA'E}LE 3

CumuLative excregi6rt'l of drmeLl i'5 into urine and
f eces of femal.e rat,si 1;i ven a s'ing le oral dose of
10 mg,/kg '

? ime
( days )

C''tmtllative
drine,

? of dose

a!;raun Es
feces

ug8 of doseug

I
-l.
,!
z
1

4
5
6
7

LSD

3 " 089+0. 26
*.52f*1.50
9. 41e+1 .9O

L3 .62d+2.2o
I7 .7Ic+4.60
20.27b*4.1o
23.67a*4.5O

1.29

0.679tO.08
I"34f+O"08
I .66e+O.09
?.18d*0"08
2.61c+0.07
3 . O4b+0 .0 5
3.42a+0.O6

o. oo3

a,4v
0"85
r"45
2.10
2.V 3
3"12
3"65

0"il
o. 2:l
o. 28
o. 37
o.4:l
o. 5c)
o. 5:;

Each value rePresent's t'he
Means followed blt the
significantlY diffeinent at

mean for 4 samPles +$.8-
saffie le t ters a re rtot

P <o"05.
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,

7 ,Cays experimer nt. Tiie urrne ccrnLainecj rnc)ream,)un Ls af, 
,am€l trlf n Li-ran L he ieces. By the

Iil:I day af ter' 
. 
iios-ing, the i:rine conLairrerJ0.47t whereas the fecis acccunled for 0.1 lgof the applied ik:se" At the end oi-ri.,. 7 daysexperimental peniod, Lhe urine acco,lnterJ t,:r3.65* and the tecesr for 0.55t of Lhe Lotaldose. Thus Iess than 5g of the dose waseli.minated as ametryn ciuring the Triays period.This can b€ attri.bu-ted to rapi,l rnetabolism

"j,"ih: comground. [o polar metaboli[es which areef f iciently erirmini t.a - E'uidence for this isprovidad by the work of rf,li,verqt ,if , 
"igogr 

whofound Lhar rad iolabetteJ- "ry#.rf i;' highlyexcret,ed in the rurine than feces. Alsc Eheyconcl uded thl: 
"1. i ng"s teid dose of ame r r;1nwould be rapidly eliminit.o

Pharmacokinetics of ametryn

The pharmacokinet ic prof ile of ametryn in tlrerat is 'summarized in table 4. Fifteen minutesaf ter dosing r 
- 
ao€tryn concentrations reacheci apeak of 0.60 and 0.15 ug/s for -b;;i, 

andplasma r 13sp€ctively.r indicating ,rrery rapida bsorp ti on .
Ametryn level in the brain and plasma (Ft)decl ined monoexponentialy accord.ing to th,aeguationland2'

0. ,tgtFt brai n = 0.74 e (1)

a"]7rFt plasma * 0.I{j e

Th: dpparenL ertinrination phase of brainand plasma had rate cons tan ts ( xe j 
-of 

O. 19
:nof -$:1.7 day-1, re,spectivety. The bi.ologicali:aLf-life v,alues for: brain and pl,as,na were-:"5:i ilni:r ..fii) clay*r r(".,,prrcLi,rely" iH*u., Lcw.icJ-i:_itt;$ :lf.: i,.:l*r*rj l() as i.lie fa.;f ,iisp:l"i ii,rn

7t



Salana et ai.

TABT,,E 4

Pharrnacokine tic parame ters cf ame Er:yn in
f emale ra t.s fo llowi ng a single ora.l doseof 10 mg,/kg.

Kinetic parameters Va Lue
Brai n P Ia sm;t

Peak conc. ug/g ( rnl )
A ug/g{ml)
tI/2, day
Ke , day-1
AUC mg. hr7'1( kq )

0.60
o.74
3. 56
0. l9
l6 8C

0"15
o.t6
;1. o0
o.l7
240

A=The central conlpartrnenf_ cf a one-cornpart.;nent
s ys tem.
Ll/2 = ?he half-l:.ife value.
Ke = The el i,ni ner Iion ra te {_.ons tan L,.
AUC = The a rea unde r Ltre cu y-ve .

phase and ref Iect the deposi t jlon and dist-
ribution of the observed cofirpout^rd from the
cen t.ral cornpartme,nt i nto Che body ti.ssr:es.
The area under the cur,!'e {Auc) values !/ere
168O and 24O mg. frrll(kg) for br:ain and plasma,
respecti ue ly. A$ a resu i t :f tire :;1.f r:V€ rla tl ,i t htas concl uded tha i ame t ryne **;:,'':i lti rr o t be
s tored or accumulaEed in the bociy ti.ssues of
t he rat.
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