PEUCEMARAN MERCURY DENGAN I
PADA HEWAN AKUATIK DL
AKTIE S

TUKAN RANTAT MAKAD
GOUHAKAN MER"RY RADLL~

THASIR

Socwondo Diojosogbagio
Departemen Pisiologi lon Mranikoleogl, Frkultas Kedolteran

Hewan; Ingtitus Pertanaay BoTor

SYNOPSIS

Poncemaran lingkunyon yong dise

Lablkan oleh logam=logam boerat yang

juge werupskan wnsur langlia seperti zink, btimah, besi, cadimium,; mercury,

tembaga, arsenilk, nickel, vanadium bryllium merupckan masalah yang

serius dewass ini.
Hercury yang merupaxan salab satu unsur langka terscebut diatasy
seoars wavn, menimbulkan pencemaran lingkungan terutama disebabkan oleh

N

pembuangan sisa—sisa industri densen hebag dan oleh penggunzan pesticida
dan herbicida di bidang pertaniane (Dugan, 1972).

Tidak semva bentuk mercury menimbulian kerusakan~kerusakan terhadep
orgenisme., Calran mercury sendiri tidak begitu beracun, tetapi unsur ini
paling berhahays bile ia berada di dslam bentuk komponen organik den
anorganik, terutama di dalam berntuk 2lkyl yaitu methyl darn ethyl mercury
(Goldwater, 1971).

Komponen—konponen mercury orcanilt yang mencemari linsicungan terjadi

bot alkbivitas bakteri aerobik dan

oleh duva foltor utama. Pertama ok
anacrobik terhadap endapan mevcury yong terdapat di dalam lumpur di dee—
ar sungai, danau dan lawt (Tonemura et al.; 1972). Kedun schagai akibet

s
langsung cdari pemduangsn sisa~—siso iwdustri yang menggunalon mercury

. ;- e 1 3 ' FIRY
sebagadi b {Boureng, 15 doldwater, 1271},
D1 linglungan akuatil kormponen mercury inil akon diltg-»ulkon oleh

orgenisme akuatik dan akan terikat cizh suatn sistim kehidupan dari
organisme yang bersangkutan (3icdings, 1973). Dori komponen mercury,

mothylmercury merupakan komponen organik

kurpulkan oleh organisme akuatik (Jonse

D1 alam mercury tersebar denzaon konsentrasi yang sekali,

neliputl lithosphere; hydrogphsre, atmosphere dan biosphere (thJuAun
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dan hewan). Di drlam air leut konsentrasinyn sckiter 0.1 ppb dnn june
leh ind semckin bertonbah dengon perdambobhan d-lannyn leut (EQW”rdo,
19733 Giddings, 1973s Prydc, 1973). Konsentresi nercury 41 dolen aix
townr sckitar 0.1 ppb dnn 6 ppb (Giddings, 1973). i lem atmosphere
nereury berada di deleam bentuk unp doan bentuk portikel-partikel
{Wrobleweski ¢t al., 1974) dengrn konscrtrasi lurong dori 16"9gm/md

-

olu didnlnm biosphcere,

(Giddings, 1973). Keadoon yang bevlainan

di mens tumbwi-tunbubosn don hewan remourodl kenolohon un nengkon-

sentrasikon nmercury. Orgonl MGTClim

7 don mincrol-mincral lainnyn scenrn longsung dori lir ungnn akan-

til A1 sckelilingnya (Polileropov, 1966y Fowler ¢t nl., 19763 Djojo-
goebnglo, 1976).

Komponen dimethylnercury yong mempunyal ikatan kovnlen aknn mene-
bentuk ion methylncrcury di dnlam nir (Ciddings, 1973). Dismmping
ity ion mercury mempunynil iketoen yang kuat deresan ion sulfur den nmeme
bentuk ikaton Hgs. Komponcn ind mempunyai iknton yang kovnlen dan
ikntaon ionik, Mercury sangnt mudeh boergnbung den)an sulfur, Unsur
sulfur merupnkan schahogiaon dari sistim kehidunen dimona ione-ion sul-
fur tordapat di delam beberapa jenis protein seperti crystoein.  Atome
aton sulfur bergobung di delanm protein dengan cara membhentuk jembatan
sulfhydril drn disulfida. Morcury ¢mpnt berilntan dengon atom sulfur

di d~rlam kunpulan sulfbkydryl don disulfida.

D1 drlam organisuc vroscs portukeran ini dopet bhorlo o dengnn
seGpenuhnyn jika konscnirasi ion morcury di dalam orgorisme cukup ting=
gi dan akidbotrnya menizbulkon kerusnken den kalainan pada kenidupan |
orgnnismc terscbut ( iddings, 19733 Pryde, 1 3\
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LoD aunan Konponcn ne

cury mulai diketahui pads rowe? tnhun ling-

pulthan ketike neloyvan~ncloran dd Ilias e 4o (Jes ) berananeenma kelue

3

arganya dan ternck mercka nengnlami suotu panvakit dencon gcirln~geinln
rusnimya penglihnten, kurnng pendengnrean, icmnh otot, lweruh, comn drn

nenycbabkan kemntinn [ Pryde 9733 Schubert, 1973). Tori nenclitions

penclition yang kemudinn dilokulenn diketahui bahwa nonyakit terschut
discbabkon olch komponen methylmercury yong dituang ko 1out scbhogadi
sisa-8isn pengelolann padn schual: industri plastik polyvinylchlorida

yang terletak di tepi teluk Mins

e, Iknneiken ynog terdapat di




kowascn ini tercemari oleh methylmcreury yong dibunng sci gnil snnvnb-
sampoh yang tidak d-pat dimanfaatken olch industri torscbut. Denotn
cara demikion methylmercury dapst pindnh ke dnlas tuoul wonusin fan
hewnn-howan loinnye jike mercka nnken ikon-iken yrng telo o tercemari
2lch nmercury yang dibuang tnnpa perhatinn somo sckalil (av-ler, 1071
Goldwater, 1971y Griffith, Leo, 1971y Giddings, 19725 1ryis, 1973)
di dalan

Brtng mnksioun koneontrasi noercury [ang diporkens
mkonan oleh FDA ~dolsh sckitar 0.5 ppm (Clovk, 1971). Yo scotrosi

methylmercury di dnlam ikan deri perairan Mincwsais nda scoitnr 5-20
ppm don konscntrasi air leutnyn nda di sekitar 1,6 - 3.6 ovb (Pryde,

1973) . Pencemaran methylmurcury telah puls dilnporkan di Trna, Prkis-

Ry

]

ten Berat, Custemnle, Amcrikn Utare d-n Swedin (A

irhi, 19713 Klcin,

1971y Goldwrtor, 19713 Giddings, 1973y Pryde, 1973).

Fethrloercury nenyerap masuk ke dalom hewan vertebrata dengoan coa-
re nelalul mnkenon dengan poruh wur biologls (tWZ biologis) 70 hari
(Dunlep, 19713 Goldwater, 1971y Pryde, 1973). MHereury dapnt masuk ko

alom otek nelelui Yhloodbrain~borricr? dnn merusnk tenunnn otak, In
Jugn drpnt melintesi plascente dnn mosnk ke dalan fetus melaluil dornh

sGhingen anok rang dllohirlz

dront Jugn mengnleni kerncunan norcury
(¥urlnnd, 1971y Ciddings, 1973). Ursur ini dopat puln beriketon dengon
atom sulfur di dnlam membren scl dan dnpnt neupnkibatkan perubohan
digtribusi ioneion, voltase list.rik don poergurcic:y coiran pndn neme
bhron scl. D A& don sl unsur ind akan nenggoerngga sarzei oon strukbur
orgencle scperti mitokondrin dan lysosomas (ﬂ?Lf”/+(d, 190 .

Industri-industri yong nenggunakon mercury dinrntornr-n iolnh in-
dustri kertcs, pembunt plastik, industri chlorine drnn coustic soda
(Buhler et nl.y 19715 Lee, 1971)

Penclitian yong dilaporken disini inlnh menentulnn distribusi
mepcury dengnn menggnnekon neronry-203 scbogndl traser didolom hentuk
nereuric acetnte dan nethyl nercuric chlorida,

Sebngni hewan pereobann telah dipnkni iket sopet (frichosnster sp.)

vdang (Mperobranchiun sp) don kerang (Anndoarn sp). T vron oir yong di-

onkad ialah Hydrille verticillnto.

Drte yong dihnsilkzon merunjukkon bahwa methyl mercuric chlorida

lcbih banynk dikonsontrasiknn dnri prnda moercurie acetate di dalanm




hewan-hewan akuatik dan tumbuhen akuatik,

Pengumpulan komponen-komponen terscbut di d-7nm hewrn<hewon dapnt
berlangsung baik dengan jelan perpindehan sconra inngsung dnri ncdium
sckelilingnyn maupun dengon jalan memnkan dumbuhan aluetik yang telah
tercemari olch mercurye.

Jik~ hoewan=howan ekuntik tersehut yang telah torzcemrr dongnh nere
cury diberiken kepedn mamalin (didnlenm hal ini tikus), molka mercury
dapat berpindnh dan terkumpul di dealaem hati, otak, bunh pinggnng, otot
dan usus,. Padn umumnyn buch pinggang den hati mengumprlkar mercury le-
bih tinggi dari pada otot, usua dan otnk. Hnnusin ynng menggunnkan
iken atau organisme rkuntik ledidnya yang telah tercemari oleh narcury
ckan nengnlanmi peristiwe pengunpulan mereury yohg samn karcna nenpt-
nyal prosces fisiologi dan metabolisme yang samn atau hampir sana dengan
mnmnlia yong digunnkan di d~lan percoboan,

Hneil dari penclitinn nenunjukkan bnhwa konscentrosi komponen

CH3HZ=-203C1 dnn Hg=203 Acetnt dalam ikan Pricheognster sp, berbeda<beda

berdasarkan tenunannyn. Kedun mecam konmponen didapati di dolam tenunan
usus, sitip otot, dnn otek ikan terscbut scsudnh 24 jam., Pengumvulan
pnling tinggi terjadi didalam usus dan sirip. Konscutrasi (H3Hg~203C1
neniadi lebih tinggi padn kebanyakan tenunon apabila ikan tarsebutb

beraeda di delam ekuarium yang mengandung Hydrille vorticillatn. H=l

yang scbaliknyn terjeadi pnde pengumpulnn Hg-203 focint,

Mnerobranchium spe gengumpulkan OH3Hg-203 Cl lebih banyak di dalan

dagingnyae sadangkan Heg-203 Acctot lebih banyak dilkumpulkern ai dalnm
kutikel, ‘

Dnlem percobaan dengnn Anadern ep. di delam mediuvm tonpa mokonan,
didnpati CH3Hg-203C1l dnn HE~203 Acctat lebih brnynk terkwipul di dnlanm
dogingnyne dari pada Al dnlam kulitnye. Bile Anndarn ini diberi mnknnen
pergunpulan mercury di dolem daging meningket sedangknn peagumpulen di
dnlanm kulitnyn menurun,

Deoba drnri bikus menunjukkan bahwn absorbsi IE-203 coleh usus lehih
cepnt bila unsur ini diberikan borsame doengon udang ntou kernng.

Hydrilla ve;ticillﬂtn nengumpulkan CH3Hg-2C3C01 lobis btingei éari
onde pengumpulen Hg~203 acetat (60.6 kali dibandingknn dernonn 4,57 kald).

Pencemaran nethylmercury di drlanm lingkungnn dnpat dihnpus dengnn nenggu~-




nokan DDT karenn DDT drpnt menghambat cnzim-cnzim bakterin yang melaku-
kan synthesis methylmercury di drlam air (mrpses nethylation) (Dunlon,
1972), Namun mas~lah pencenaran DDT akan timbul knrenanye . Dengon
kebolechan Hydrille verticillata untuk menycrap CH3Hg-203C1 begitu ting-
gi mnka tumbuhan eir ini di dnlan praktcknye akan dopnt dipakai scbegni

perbersih (biological dccontruinntion) sumbersumber air yang dicenari

Loknlisasi dan distribusi mercury di dolam tenunan tidek ditentue
kan di dnlan penclitinn diri. Penclitian sclrniubaye o'n Gilakukan dce
ngen nenggunnkan kacdnh mikrootorndiografi urtuk mencntilen nernycharan

nercury pada taref scluler,.
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USE OF TRACER TECHNIQUES IN STUDIES OF UTHRO-~OVARIAN-PITUITARY
RELATIONSHIPS IN CATTLE

4,3

Lars-¥ric Bdgvist, s Kindahl,; Kjell Martinsson and .llzn Bane
Departments of Clinical Chemistry, Medicin I and Obstetrics &
Gynecology, College of Veterinary Medicine, Swedish University of
Agricultural Sciencoei.. Uppsala, Sweden and Depariment of Chemistry
Karolinska Institutet, Siockholm, Sweden.

The recent establishment of competitive protein binding anl radioimmuno-
assay techniques for tlic measurement of small amounts of hormone in the
peripheral blood circulation has greatly increased our present knowledge

of reproductive physiclogzy and pathology of domestic animals.

Hormonal factors involved in the development and regréssion of the
corpus luteum during the estrous cycle are of fundamental interest in
all domestic species. A better understanding of this physiology may
result in improved brecding procedures such as: heat synchronization,
heat detectionelces This report deal with some studies undertaken within
the present IAEA-project. The studies are focused around luteolysis

during the estrous cycle of the cow.

Role of the Uterug

The importance of the uterus for the control of corpus luteum life-span
in the non-pregnent cow nas been established through hystorsctomy
(Wiltbank & Casida 1956). Anderson ef als (1962) found that corpus luteum
function was maintained for up to 270 days after hysterectunye In the
sheep. Moor and Rowson (19656) removed one ovary -nd parts of the uterus
and found normal estrus cycle lengths when the retained uterine horn

was adjacent to the corpus luteum. However, when the retained uterine
horn was opposite to the ovary bearing +the corpus luteum, the estrous
cycle length was prolonged. The same unilateral effect of the uterus on
the corpus luteum has been demonstrated in heifers (Ginther et 2l. 1967).
Maintenance of corpus lubtewn funciion hag also becen reported in the cow
* Por Research Coordinztion Meeting on the Use of Radioimmmoassa - Tech—

nigues in Studies of Reproductive Physiology and Pathology of Domestic
Animals, Bogor, Indonesia, 1978-02-20-—24.
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and in the ewe with congenitally absent uterine horn (Bland 1970;
McCracken & Caldwell 1969, respectively). Goding and coworkers (1967 a,b)
separated the ovary and the uterus in the ewe by either auto-transplant-
ing the ovary or the uterus to the neck. In these cnses corpus luteum

" persisted. If both the uterus and the ovary are avto-transplanted normal
cyclic corpus luteum activity is maintained (Herrigon et al., 1968). In
the cow and the ewe experimental data thus indicate thet the uterine
lutcolytic effect is local and dependent on the Jresence of 2 uterine

horn ipsilateral 4o the corsus luteum.

Nature of the Uterine Luteolysin

Pharris and Wyngarden (1969) proposed that since prostaglenlin P is an
abundant uterine prostaglandin and since it has a pronounced venocon-
stricting effect, it is potentially a substance which might control luteal
function. These authors also showcd that prostaglandin FQG (PGan) admi--
nistered subcutaneously causcd a shortening of pseudopregnancy in the

rat. Thereafter exogenous PGF, has been shown to be luteolytic in many

species: in the gquinca-pig (?j,;xpﬁépy.ﬁzgcnow 1969;. Chaichareon et ale
1974), hemster (Johnston & Hunter 1970; Labhsetwar 1971), rabbit (Gut-
knecht et al. 1969; Pharris 1970), gerbil (Chaichareon et ~1l. 1974),
sheep (McCracken ot =l. 1970; Barrett et al. 1971), gont (Currie & Thor-
burn 1973), swine {Glooscn 1974; Hallford et 21.,1974), horse (Douglas
& Ginther 1972; Noden et al. 1974) and cattle (Roison et ole 1972;
Lauderdale 1972).

McCracken gt _ale (1972) demonstrated high lovels of PGF,, in the utero-

ovarian vein of the auto-transplanted ovary and uterus in the cwe, The

high levels of PGan accurred before estrus snd coincided with the dece—
rease in the progesterone levelse Similar findings have been reporied
by others using blood samples abtained either from the utcro—ovarian
vein in gitu (Bland et al. 1971; Thorburn et ale 1972, 1573) or from
the caudal caval vein (Fitzpatrick & Sharma 1973)e Hancarrow et ale
glgziz reported surges of PGFZ&

progesterone concentrations in the utero—cvarian vein in ono cowe

production coinciding with decreses in

Shemesh and Hansel (1975) reported increased levels of PGFPq in the

uterine vein during day 15-20 of the bovine ostrous cycle.




?GFZa has a very short half-life in the peripherzal circulation (<f30 sec. )

due to its rapid metabolism. The measurement of PGF2a concentrations is

thus difficult beeause of the necessity of surgical cannulation of the
utero—ovarian blood vessels either in situ or after auto~transplantation
of the uterus and ovaries with intact vascular connections. To avoid these.

difficulties, attempts have been made to deterumine PGF in peripheral

2a,
blood plasma. However, this method is doubtful, becausc of the rapid con-

version of PGng into 15~keto—l3,14~dihydro-PGF2ﬂ (Granstrom 1972). The

most serious drawback of this method is thet measured peripheral plasma
levels of PGF2° do nct refleet the synthesis of P@F2

- a
(Sé@uglﬁgggrlﬁjé)s Since the metabolite of PCF, 15~keto~13,14-dihydro-

PGan, has a considerably longer half-life in the circulsation (Granstrom

in the body

& Samuelgson 1972). With this method availablc it is possible to study

the release of PGan as reflected in the concentration of 15-keto-13,14~
dihydro--PGF2a in periphersl blood. This allows frequent blood sammling

from a peripheral vein without the necessity of cxtonsive surgery.

‘Pour heifers of the Swedish Red and vhite Breed rcceived cither 58, 108,
240 or 510 ug prostaglandin an each during 60 minutes in thce jugular
vein. Blood samples were drawn from the contralateral jusuler vein, se-
veral times during and after the infusion; and resulting plasma levels

of 15—keto—13,l4—dihydr0wPGF2a were measured. This experiment was carried
out in order to obtain information on the conversion of PGF, into 15-

2a
keto—13,14-dihydro~PGF21.

The plasma levels of 15—ket0*13,14—dihydro~PGF2a during iafusion of PGan
at various rates arc shown in Fig., 1. Pre—~infusion levels of the prosta—-
glandin metabolite ranged from 45 to 55 pg/ml. Infusion of PGan at a

rate of 970 ng/min (58 ug/h) resulted in an incrcase to 2 meah level of
about lZO‘pg/ml (Pige 1). The corresponding mean levels of the metabolite
for the higher infusion rates 1800 ng/min (108 uz/h), 4000 ng/min (240
ug/h) and 8500 ng/min {510 uh/h) were 210, 540 znd 1200 pg/ml, respeotively.
After infusion the levels of the metabolite rapidly decreased to pre-
infusion levels. The half-life of the metabelite in the peripheral circu-
lation was calculzted to be between T and 8 min for the two heifers

receiving the highest dosc.




———1.---IIIlllllllllIIIIllIlllllllllIIIIIIIIIIIIIIIIIIIIIII*

10

1£on Infusian
BERL LSS

S, e

O
" 00 ") Iy
-

2 T
Figure l: Plasma levels of l5~keto l

Hihyaro-PiF, during intravenous

infusion of PGP2 in four heifers. Tho animals received 277 (a), 1800 (5 ),

4000 (@ ) and 8500 (o) n*/mlh, respectively, during ¢0 mizates. From
Llndna 'Gt_ul 1976 a.
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‘The precision for the prostaglendin metabolite assay hog heen calculated
from duplicate determinations. The coefficient of variatior was 1l. 7
(n=57) for determinations in tho ronge 10-50 pg/ml; 8.9% (n=136) in the
range 51-100 pz/ml; 8.0-% (n=54) in the range 101-200 pz/mls 8.1 % (n=28)
in the range 201-3C0 pg/ml; Feb % (n=24) in the range 301-/D0 pr/ml Te3%
'(n=l7) in' the range 401-500 pg/ml and finally D.T7% (n=20) in the range

501-800 pg/ml. e accuracy of the nothod wag dotc mined from two 4id

~
P

crent
experiments: a) addition of known zmuounts of the ﬂuw,“gluL-Ln matabolite
(range 25-300 pz) to bovine plasma (Y=1.0x + 63); b) comparison between

analyscs by the radioimmunoassoy and the mass spectromatric meothod devel-

oped for this metablite (Semucloson

-

L boving plas—

in huwasn o

ma. The values between the 4ow mothods agree well (froostrea & Kindahl

s

Prostaglandin Release During the Bovine Istrous Cyclc.
The peripheral bleod plasma levels of 15-keto=13,1l4—<3ihydr: ~qu hsve

been determined during the normal cstrous cycle in the cow (K}ggahl et al.
19Z§¢?ab)~ When employing a sempling schedule with blocdin.s cvery three
hours during the period of lutcolysis well defined and mari :d pulsatile

increases of the metabolite was obtained (Fig. 2). However, cach of the
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peaks recorded consisted of only dne elevated level. Consgiiering the

relative short half life of the metabolite in the cow and the

extremely
short half 1life of the primary prostaglandin in th . swme o-ecles 2 move

precise study was undertaken in crdcer to study the tompor:i relati
ship between »progtaglanding snd progesteronc. For thiz stuly tu

of the Swedish Red and Yhite 3 P owere followed with

S WO ol a T samples
through the expected time of lui:oiy-is (Eige 3).
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Figure 2: Peripheral plasms levels of progesteronc (o

[ENeRY "'"O) Ii,l’ld
15~keto~13,14~dihydro~PGT

a (o~“44”~-@) during twe consccutive cycles
in one hecifler. Blood samples were obtaincd every threc hour during

the period of luteolysis. Prom Kindahl et al. [ 76a.

The results of the study incluilins hourly blcod sonplog rovealed prosta-

zlandin metabolite peaks comprising crc chser mAion (Fize 3).

Both of the animals showed the some

forn durin, 1wolol; cig: three days
before estrus a seriesg of prostaglandin metobolite pocks sherted and the

first of these peak s was almost immediotely followed by o sharp drop

in the progestcrone concentratiocn. The magnitude of the prostaslandin
release did not decrease during the laoter part of lutcolysis and sometimes

higher levels werc found even vwhen the progesteronce level was vory low.
& o y

The role of this latter pcaks is not well wnderstood, howcver, it is

possible that a continued release of prostaglonding ¥ i3

~

noecssary to

|\)

complete lutcolysis.
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The mceachanism of the post—estral bleeding is not well understood,

however, the hemorrhage is associated with a bresklown of cnlometrial

capillaries (Salisbury & Van Deiark 1561), followe.l. by = zohair process.
The putput of prostaglandins could be associated with e the break-
down or with the repair (Scguin et _al. 1974). Heifer No. II (Fig 3)
~wolite at the

mos

had a somewhat lower basal level of the prog!
end cf the experimental periocd than in the boeoinning, which could be

explained by a corresponding decrease in the packed ocll volumac.
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Figurce 3: Peripheral plasaa lovels of 15-%ceto-13,14~1ihydro~pPiF

2a
(0““”~@w and progesterons (e-—ue) during the cstrous cyele in

heifer No. I (upper ﬁzncl) and in heifer No. I (lower nonel ).

From Kindahl ot al. 1976 b

The physioclogical mechanism repponsible for the relcige of nprogtaglandin

at a precisc tims during the bovinoe estrous cycle is not ully known.
Wiodawer ot _al, “L}BYM) have shown that the bovine encomctrium contains
an inhibitor of prostazlandin synthesis. It is poggibls thot this in-

hibitor is of physioclogical simnificsnce for prostaglonding synthesis

and release. However, furthcer studlics of the nature of the inhibitory

factor are necessary before its possible significance can be fully eva




The mechonism by which prostaglandin is trensfoerre’ from the uterine
venous blood to the ovary is not known. The countercurrent theory pro-

posed by McCracken ct al. (1972) in the ewe has beecn subjecicd to some

controversy (Lomond & Drost 1973; MoCracken 1973; Coudert ot al, 1974).
The vascular anatomy of the uterus and the ovary in cottle is very si-

milar to that in sheocep ag well as in other speciles in which the uterus
has been reported to cause regression of the corpus lutcw: through a

(R GRS Car

local pathway (Cinther & Del Campo 197

i3, Hixon & Hensel 1977).

bovine corpus lubteuwn contains recepfors which arc

specific for PGF,
20y
- . . - . e o - N
(Powell et 2l. 19753 Rac 1975). It is likcly that a significont step in

initiating lutcolysis in the bovine is the binding orf PGFQG to such ro-

centors. The further action of prostaglandins on the function of corpus

luteum in not totally svaluated.

Several stulics have demonstrated the effect of introavutoriszs iodline in-—

fusions; a commenly used method for troatme

in cows, on estrus cycle length in the bovine

et ol. 1975). In general, uterine infv

e

1967, 1971, 1275 Moorow ct ol. 1971; Grunert ci al. 19733 Seguin et al.
19745, Domoski

in the estrous cycle shortened the cycle length an’ infusion:

Cud

cycle lengthened it, while infusions during mil~cycle
effacte Todine is rapidly absorbed from the, utorine covity (Bkman

et als 1265) and could influende endocrine orgmngy however, it has

H
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cently been suggested that the irritating offce

A
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S
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iinc on the endo=—

metrium is the important factor in citoring the cycle length \ooqpln ot ol.

PP

1974). Thus, during endometrizl repair, PGF2 might be synthcsized and in-

duce luteolysis.

In a study undertzken to investizate prostaglandin relecse in relation

N s R s
to intrauterine iodine infusions in cows infusicns werce ziven on day 5

11=12 and 156-20 of the csirous cyecle. Im fize 4 is ziven the resulting
peripheral plasma levels of progestcrone and 15-keto—-—l3,14—-dihydro—PGF2a
in cows infused on day 5. 4s can be seen from the fiz. the cows shortened




luated.

The mechanism by which prostaglandin is transferrct from the uterine

venous blood to the ovéry is not known. The countercurrent theory pro-
posed by McCracken et al. (1972) in the ewe has been subjecied to some
controversy (Lamond & Drost 1973; MeCracken 19733 Coulert et al. 1974).
The vascular anatomy of the uterus and the ovary in oattle is very si-

milar to that in sheoep as well in other species in whicn the uterus

[09]

has been reported to cause regression of the corpus lutcusn through a

e

local pathway (Qinther & Dol Campo 19743 Hixon & Hansel 197/).

The bovine corpus lutewn contains recepbtors which are specific for PGF

(Powcll et al. 19753 Rao 1975). It is likcly that a signi ifictnt step in

initiating lutcolysis in the bovine is the binding of PGP, 1o such ro-

centors. The Turther action of prostoaglandinsg on the function of corpus

luteun in not totally evaluated.
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auterine Iodine on Prostaglanding

Zigs have demonstrated the effect of introvtorincy iodine ine-
fusions, a2 commonly used method for troatment of subciinic 1

in cows, on estrus cycle length in the bovine specic

f/

1961 ;...191.1.1.,3&3];31 Moorow et al. 19715 Grunert et al.
19743, Dom

eguin et al.

ki et 2le 1975). In goneral, uberine infuzic

noriormed early
in the estrous cycle shortened the cycle length and infusions late in the

cycle lengthened it, while infusions during mii-cycle arzi to have

no effect. Iodine is rapidly absorbed from the,; utcrine covity (ggggp
et _ale 1965) and could influenée endocrine orgmns; however, it has re-

on the endo-—

cently baen suggested that the irritating offcet of iodine

4

)

metriwn is the important factor in altorir

i
1974) . Thus, during endometrial repazic, PGF_. might be synthesized and in-
L L ] 9 2 =3

duee luteolysis.

In a study undertaken to investigate prostaglandin releoso in relation

to intrauterine iodine infusiong in cows infusiocns werc given on day 5,

11-12 and 16-20 of the csirous cvelee In fige 4 is ziven the resulting

h

peripheral plasma levels of progesicrone and l5ékoto~l3,l4—dihydro~PGF2a

in cows infused on day 5. 4s can be seen from the fize the cows shortencd

12 the cycle length \obq uin ¢t o




4——-----lIlllllllIlIlIllllllIlIIlIIIIIIIIIII------T

14

their estrus oyele length and showed hent 5 days after the infusion.
No measuréable increasc of the prostaglanding metobolite was found in

conjunction with the infusion ol thoe ilotine.

+
A}
Figure 4: 1
L . \ . e
( o) and progestorcuc (#4——-e) in two cows sunj to introuvte—
rince iodine infusicng on doy 5 oof 13 Concte

tine of infusion. Frem Kindshi o 1. 1977,

a

In fig. 5 is »resented fthe hommonal levels weasured in oows which

were treated on day 11 and 12 of the cetrous eyele. In thils case O

and T days,; respectively, clopsed in betwoon the infusion of the iodine
an® the occurrence of heat. However; in both cascs thce length of the
estrous cycles tended to be shorter as compared to their untreated

control cycles.




15

i T
-
i E ™
h -
o Vi 8
P E
i U2 of
=L T =
g i i
g = e A
(DM .
o
’ 1 " [ ty e iy
E T AN
N
Ty
1
o
G

rV
M

" ‘,(‘ i3 i e ot ! R

N T

of 15—keto-13,Ll4~Ci1yiro~PCR

2
I N .
{@——-—@&] in :

- BN R S
e fwo cows sudjecteld

Teva 11 ond 1
5

5 riouE. From
QML '

Both in cows sgiven intr
the

avferine ioline on day 5
egtrous cycle the io

In hoth cases were high levels of the prostaglandin meincclite recorded
in conjunction with lutcol

1 for tha dele

nrostazlandin
relaasge in thess o

S Aama
ases ars

that intran
terine lodinz infusions in cows caunsed a necrotizing enlometritis. It is
thus reasonabls that the

- D
inflammatory responge destrove

luteolysin ’PGF?E) and th the srnthosis of prostaglo

resuncd at sone

cint of endometrisl
6 which shows the hos

ronal response Lo introuterina icdine given late in




the cycles Thi

lLteolysis had

aland
resulited in an
longed estrous
fusion and the

heat after a

dometriwa the normal

sesem to functi
beswcen the

compared

+

. J
i ‘
v “1
i %
] v

b
- W)

(o-——@) ond

P 7 nlasme lovels of 15-keto-13,14~dinydro-PGR
2a,
progesterone (e~——& in onc cow ambjected to introuterine

he uterus

26 dzy

to the prost

raegtablishment of the inhi’
aglancin synthesgizing system.
i i Vi

_

16

icular cow wasg infusced on day 20 of the cycle and

o0
ot
ot B
o o

is time alrzads

on day 19, IHerc the intrauterine lodine inrusion

[
o
)
}_l .
en
-
<+
[

ion of progitaoslandin

Q
e
<
Q
ot
W
v
g
B
@]
[¢
o
i
(051
._I

ancing viere relenged O davs after the

-

dogs not

ion. It

s e, e S T 4 ~ A - . - e iy . e e -
is possible, tast durin. repair; a ti.

exigts

e
<
%
-

Do -
ot
7
! N o
AA S
VO r .
. =
etz L) ,
= o
> l .
a2 } .
v le

of the sstrous cyvcle. Arrows donote time of in-

reoterised by scwnulation of pus in

lutewn and anestrus. Retenticn of
T
FR

ndary to the patholosical cha




the endometriwm which reduce or inhivit the production of PGF. .

partum pyonetrs i

peripartzl disturbances

puerperal metrit

Treztment of

administration of

tiate luteolysgis
evafuation of
estrogens for +»

rility due to in

the ut

e ——— Ty

17

g the mogt comnmon
such ag 7

is.

pyometrae includes severa

~
i

various estrogons
wherine

The

; stimnlate
Srus. risks
e=ting pyocmetre

foetion passingy thr

Nrey
e

inv

form in the

tociay

P R i ey
different
a0
am ol . s -
contractions,
Somre T ara A
iaveolved in 6!
nlve

ouih tho

corpus lutcun has Been usced succegsfully for trent
induction of estrus. Hemorrhase and adhesions arc
of the corosus lutewn enuclonticn. The aveilabilit

=~

frae

of

pyomae Trae

Menty—-six cows

(Table 1).

of alverse side of

with pyometres were

fects

Trested

bovine

would greatly assist in

with var

e Post--
often follows

vl
ant

nlacents or acute

L
Mmool

often used. Tatios

oviducts. Snucleaticn of ths

timent of pyomotra and

woell knowm disadvantosges
v of o thorspeuticluteo-

treatment

s of PGF

ious dosare
y 2a

Dosuvc CI Yo = Hoes of cows Wos o¢ @
Ve H . .
PGEZ cous - enptying ilnsenin tan
WD
uterus

5 mg i.v. 5 4 3 > (67 )
5 mg i.m. 5 3 2 1 (50 )
2.5 M2 1eVe 12 11 11 8 (73 )
25 mg ieme. A 4 2 2 (50 )

A ftotal of 3 in

COWE WII'c

were reguired

clin

for oo

26 22

ical response anl

seminations were

e

rorformed

FOATAAD

nem

h pregnancy. The mean concentrotion of

PR E B SR v o
anct then 1if

-
"lxﬁr

Gust

o

Ccr o8 2.2 Insominations




- - 7
in blood plasma before treatment was 3.1 ng/ml (range 1.4-7.5 ng/ml;
n= 24)» There was no significant differcence in progestercnc concen-

5

zroup of cowg thot responded to tho trzatment by

tration between

. . . . oy N
emptying the wuterus (n=£2) and the ~roup not respondiny {(n=4).

JOASN

"The number of animals in each Jdosage zroup is not large cnough to allow

definite conclusions 2bout the minimum effective

to induce cgtrus

and evacuation of the utcrus. It appesrs that the low 4 ~ Smzx PGE

2a

i.me 0T 1.ve = was legs cffective az trentmont £=2 iin 3 out of 10
cases. Wnen the higher dosces were employed failure wox only 1 of 16
animalz.

The pregnancy rase that was achisved in the pressnt casc must be con-

sidered rather good and promising

for futurce use of Q‘ﬁ2 as a therapeutic

a
agent for bovine pyometra. Our rosults sugsest that cows should net be

insemingted to carly after treatmeny. The best time would probably be

10 brecd the cows at the sceconl estrus after the induced one.

Conclusions

The use of prostaglandin ovens the possivility of cmployizg officicent
breeding control by which fomales can be brought into estrus -2t 2 pre-
determined time dnd also to ovulet: ot o predetermined t$ime. Such o breed-

ing contrel would bz beneficial ‘ng cattle when using artificial

inscmination. Numercus roperts are

on the use of prosta—

glandinug for heot
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{cogoe Torvit gt al. 1973; Hearnshaw

et_al. 1974 ~zlandins
an of cocurse also b 3O o renl=ce therapy whi in the nast aas in-

volved the monunl cnucleation of the corpus lutcws such a3 in bovine pyo-

r

metra (CGustafsson et sl. 19765 and fetcl mummificaticn. It should, howe—
vaer, be emphasized thnt prostaglondin is not o fertility proacting sub-
gtance por se. Avsence of heat due to ovarizn atrophy or supressica of
the estrous cyclicity duc 4o malnutriticn or other wasting conditions

are not amonable to prostaglanding thorany.

24

3

Any breeding contrel gystem must be safe $o the animals ftreatsd; teo the

offsprin~ and to humans (both persomnel handling of the druy, anl

on consumption of animal pro&uots). It secems as prostaglandins are sub-—




&
stances whlcn mizht fulllelthpse criteria and thus be avoilable for

use in hovine reproducticne.
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