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                          Summary

     Recent introduction oE biochemical assay techniques .

,such as radioimmunoassay (R:A) and enzyrne immunoassay (E:A)
-:-

in9o the sphere of anirnal reproduction has immensely contrib-

uted to quantiEication of,hormones in blood and rnilk and con-

sequently to determination oE the kinetics of sex hormones
       -in vivo. Howevert because many oE sex hormones actually
                            .
manifest their actions with great subtlety due to their

interactionst scrupulous care is rieeded Eor the assessrnent

oE these actions. Reponses to horrnones are also known to

considerably diEfer among individual animals. Establishrnent

oE a sirnple and objective method for the diagnosis of ovarian

function which can be readily applied on the Eield has been

strongly desired from the standpoint ofi veterinary clinicians.

     The properties of uterocervical mucus has been regarded

to well reflect the vicissitudes oE estrogen (E) and proges-

terone (P) in the Eollicular and luteal periods. ' A crystaZ-

lization phenomenon in a norrnal sexual cycie is characterized

                                                            'by speciEic patterns. The patterns are characteristic of



-2-

each phase of the ovarian cycle. Zn ovarian dysfunetion,

howevert such patterns rernain rnostiy obscure.

     The pattern of mucus crystallization varies with deli-

.cate quantitative fluctuations of these horrnones not only in

the estrous and diestrous periods but also during the tran-

sitional periods frorn P-dontnant td E-dorrtinant and from E-

dorninant to P-dominant phases. rn this study, ehanges in

crystalZization patterns in reflection of subtle quantitative

fluctuations of E and P were investigated in detail. The
,

'results verified that the crystallization of uterocervical

rnucus can be effectively used for the diagnosis of ovarian

function- in cows.

 1. Preparation of rnucus specimens

     Mucus ef a rice grain size was srneared on a slide-glass

 and spread to approxirnately 2 crn2 in area. rt wa.s then air-

 dried at temperature below 350C for rnore than 10 ntnutes.
       .         '                                                 . 2. Exantnation in irnrnature qows '
      The sPecirnens frorn irnmature cows below 6.5 rnonths of

 aget in which the ovarian activity appeared to be in a sta-

 tionary statet showed a sign of positive crystallization

 which suggested the beginning of very slight endocrinological

 activity. The pattern of crystallization was Eound to

 sensitiveiy reflect fluctuations oE even extremely srnall

 amounts of E and P.
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3. Examination in adult cows

     rn adult cows with recurring normal sexual cyclesr

external signs, ovarian findings and rnucous properties are

all known to correlate rnutually. This experirnent especially

confirmed that the fern-like crystallization in the center

of the specirnen not only expressed the degree of crystalliza-

tion (+) - (+++) but aXso demonstrated differences in size,

shape, thickness and even arrangement. rn additionr the

crystallization patterns expressed characteristic findings

.in response to the fluctuations of E and P balancer such as

the appearance of granular cells (leukocytes)r formation of

air bubbles, formation of nebular or layered margins at the

peripheral area of crystal forrnation and the presence or

absence of mucous rnasses.

       tt     On the basis of the above confirmationt the rnucous find-

ings in normal adult cows were divided into 6 categories by

the differences in E and P balance. Another type obtained

in immature cows (E- and P-deficient) was added to make the

total of 7 types (types : - VrZ). These 7 types were used
        '
as a rneasure for estimation of the E and P levels to reversely

assess the hormone secretory function of the ovary frorn the

rnucous findings.

4. Exantnation in cows with experimentally induced hormone
                          .
abnorrnality

    Dyshorrnonism of E and P was artificiaZly produced by



-4-
.

                                        .adntnistration of E2 at the functional stage of the corpus

luteum incows with recurring norrnal' sexual cycles. This

ptioduced the:sarne. rnucous findings as obtained in cows with

.ovarian dysfunct±on. This'result was helpful in confirming

the nonphysiological kinetics oE the ovary.

5. Exarnination in pasturing cows with ovarian dysfunctien

     Crystallization patterns of the uterocervical mucus

were examined in cows in whicli correct diagnosis was precluded

due to unknown sexual cycle. Zt was found that patterns
,

'which represented neither the luteal nor estrous stage but

consisted of a rnixture of these staggs and also irregular

patterns whicht instead of strand-like or Eern-like crystal-

lizationt showed a mottled, stelliforrn or asteroid shape of

crystallization could be diagnosed as ovarian dysfunction.

     On applying the 7 types of crystallization patterns to

ovarian dysfunctions, they corresponded to the following.

    Type :: P-dorninant. Zn norma1 cowst this type is seenat

the functionalstage oE the corpus luteum. The crystallization

 ot rnucus.is.(-).･The Eormations ofair bubbles and rnucous rnasses

 are found.' When viewed frorn the pathologicai aspect, this

 type is detected when a follicular cyst coexists with the

persistent coFpus luteum or corpus luteum of pregnancy.･

     Type Z::Though P-dontnant, E is aiso slightly involved.

 Zn normal cowst this type is seen at the initial phase of

 luteal regression. The crystallization of rnucus is (+).

         '                                                   .                                   '                      ,

                            .
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The major portion of the specimen represents the luteal phase.

Srnall and irregular crystal ･formations are observed in sorne

areas. The crystal"zation is surr.ounded by granular cells

(leukocytes). Pathologicallyt this type is detected in cows

with follicular hypoplasia or during continuous estrus.

     Type :::: E is sornewhat rnore dontnant than P. :n

normai cowst this type is seen irnmediately prior to the

onset of estrus. The crystallization of rnucus is (++).

Srnall fern-like and irregular crystai formations are present

over a wide area. Nebular or layered margins are forrned

around the crystal formations. Pathologically, this type is

detected in cows with coninued estrus and hypoplasia of corpus

luteum..･ ･.
     Type ZV: This type represents E-dorninance. :t is seen

during the estrous stage in norma1 cows. The crystalliza-

tion of rnucus is (+++).Thisis as a typicalfern-like crystallization.

                                                                'Regular crystal iormations are ciosely arranged even in the

peripheral areas of the specimen. :n the proestruse crystal

forrnations are rather srnall in size. However, in the middle and

late stages, they grow larger. Pqthologically, this type is

 rareiy detected in the,nymphomaniac cow with follicular cyst.

     Type V: Although somewhat feebly, only E is active. :n
 '
norma1 cowst it is seen immediateZy after ovulation. The

 crystallization of rnucus is (++). Usuallyt the pattern

begins to rapidly shrink into regression from the pattern of
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the estrous stage. When the mucus during the estrous stage

contains a large arnount of watery mucus, the crystal formations

become rough in arrangernent ･and cXosely resernble a pattern

seen in a rnoisture-absorbed specirnen. This type is detected

during the estrus in cows with cystic corpus luteum,

     Type V:: E and P are active at low levels. :n normal

cowst this type is seen on the 4th - 5th day after ovulation.

The crystallization oE mucus is (+) '- (++). :n the center

of the specimen, thick eurvi"near irregular crystals are

forrned. The peripheral area represents the luteal phase and

shows the appearance of granular celis. Pathologicallyt

this type is detected during the treatrnent of Eollicular

cyst or in cows withlutein;cyst,

     Type V:Z: This type appears when both E and P are

recessive. The crystallization of rnucus is (-) - (+). :n

norma1 cowst such a hormone balance does not exist and is

seen in 6nly heifers. Pathologicallyt this type is detected

in cows with anestrous follicular cystand ovarian quiescencs.

                         -t     :n nymphomaniac cows with･ fol"cular cyst, the ･

cornposition oE rnucus varies in accordance with the Eunctionai

levels of follicles. Therefore, the mucus manifests diver-

sified patterns of crystallization. The general prbEile of

the specirnen lacks congruity and is characterized by a

partial commixture of various types.

     tt the prognosis of fcr11icular cystorna is evaluated on
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the basis of the mucous findings, regression oE crystaZZiza-

tion in the specirnen could be judged as a reflection oE

uneventEul prognosis. When it was succeeded by type :, it

could be judged as a sign of cornplete luteinization.

  As described above,the assessment?oE the patterns ot rnucoug cxy･-

,staUization in cows with ovarian dygfunction was compared with

other sirnultaneousZy obtatned results, narnelyt the c"nical

findings and ovarian findings by rectal exantnation. On the

basis oE the duplicate diagnoses, the pathology was evaluated

and appropriate treatment was prescribed. This produced
                          .
highly effective treatment resuits.

6. Crystallization pattern during estrus and gestation

     The relation between the crystallization pattern during

estrus and gestation was investigated. Not only in norrnal

cows but also even in cows after healing oE ovarian dysEunc-

tiont the estrus preceded by forrnation oi.the functional

corpus luteurn displayed distinct external signs of estrus

                                                       'and the mucus forrned large and regular-shaped ferne"ke

crystals. :n cows which were inseminated at this stage and

which had the corpus luteurn enough to secrete.a certain

 arnount of P until the 7th day after ovulationt the pregnancy

 rate arnounted to 72" (46/64).

 7. Adrninistration oi LH-RH-EA and APG, and rnucous properties

     Administration oE LH-RH-EA or APG in cows with func-
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tional immatured follicles responsive to horrnones was Eound to

notionly stirnualte the growth of follicles but also improve the

properties of mucus remarkably. This indicated that the

responsiveness ofi the ovary to drugs could be assessed from

the properties of mucus.

8.,Mucous Eindings in pregnant eows

     The mucus frorn pregnant cows disclosed no findings

speciEic to pregnancy. rn the initial period oE pregnancyt

the crystallization pattern was type :. Frorn approxirnately
,

90 days aEter pregnancyt a thick-"ned irregular crystal-

lization pattern appeared partially in the speeimen. How-

ever, at any stage oE pregnancy, the specirnen had a general

appearanc,e of P-dominance. This suggested that the rnucous

findings are very helpful as one oi the supplernentary test

methods Eor the early diagnosis of. pregnancy.

9. pH in uterocervical mucus

     :n norpaal estrous cows, rnucous pH was 7.0 e 7.2 in nullipa-

rity and 6.4 - 6.8 in multiparity, At the luteal phase, it

was 6.6 - 6.8 in nulliparitY and 6.8 - 7.0 in･multiparity

     :n cows with anestrous Eollicular cyst,'luteal cyst'

and ovarian quiescencet pH exceeded 6.8 onan averge at the tirne

oE initiaZ diagnosis. :nthetcow with continuous estrus, it was also

above 6.8. :t ranged over a wide range (6.2 - 7.2) in the cow with
                                   .t nymphomaniac follicular cyst,:n the;cow with purulent endometritis

                                  '
 rnucous pH increased to above 7.4. No especial correlation

                            .



-9-

was found between pH of the uterocervical rnucus and the

crystalUzation phenornenon.

10. Serurn concentrations ofi E2 and P in cows with hypovari-

anisrn

     The serum concentrations of E2 and P in cows with Ovarian

hypoplasia'were deterntned by R:A. Although both E2 and

P were very low (below 10 pg/ml and 1 nglrn1 respectively)t

sorne of the rnucus specirnens retlected the luteal phase and

sorne others showed crystaZ formations. This result indicated

that hormonal actions at the E and P target` sites does not

necessarily'correspond to the serun concentrations of

  .            'E and P.

                      .
     The results obtained in this study confirrned that the

detailed analysis oE uterocervical mucogs properties

(especially crystallization) was a very helpful

rneans for estirnating the endocrino;ogical iunction oE the

ovary. Cornparison of the rnucous findings with the ovarian

iindings obtained by rectaZ exantnation enabled not only

rnorphological but a:so Eunctional diagnoses. :n planning of

treatment rnethodst it was considered to provide a reliabZe

                           .guideline to determine the course of evarian activity (whegher

to induce luteinization or follicle formation). Furthermoret

it seerned to perrnit correct and early evaluation oi the

response and prognosis oE the treated ovary and to contri-

          '
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bute to the accurate and

of reproductive disorders

obj ective

 in cattle

diagnosis and

.

treatment

(
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