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SUMMARY

In order to study the mechanism of follicle growth and maturation, and also to supplement the
criteria identifying the follicle state of normal and atretic, the histochemical investigation on the
ovarian follicles according to the ovarian cycle of mouse, rat and pig has been done. The
intercellular space of granulosa cells, especially Call-Exner body, and follicular fluid in the
antrum showed positive to PAS, and blue stain by trichrome dye. The results suggest that the
mucous polysaccharide was synthesized by the granulosa cells, and secreted into the antrum
through Call-Exner body so as to be the components of the follicular fluid as the follicles
proceeded to growth and maturation. The further the follicles proceeded to atresia the more

densely their theca externa were stained blue by trichrome dye, and the more densely the
granulosa cells were stained red by oil red 0 dye. Therefore, these stainning methods can be

applied to the criteria identifying the follicle atresia.

I. /% W

IS DRfE= IRFmkel ARMEEE = AFERY BT
2 A BREe] AN FLEIRIRIES FfEskoho) Ay
WA o]zl BT EMEe] 4HESAHI=Z
(gonadotropin, GTH)E2] 480 os] FtAIPHES
o] mfslod IERTIRAE (antral follicle) & ¥},

e R M6R ORIRE F 338 —Bate] HRIP
|3 KERr-2 HE9RslR] Fslx sRIEskAl Eled] o=
PiES-S  FASEUPRE (atretic  follicle)2b  dkdeh(In-
gram, 1962). Spifae] PASEFRC] AT ofei7}x]
B st Tkl s#EgERYl #Hbo vehdet. St
zle] ofe] BIFEAEREl o5kl FASIRAES] HAE -HAA

By RS, BBEIAMR (granulosa cell, GC)E9 #%
R (pyknosis) 2 Il R o] (R, IR FET
EAES AHRIRE e, 9RF-IREREAE (oocyte
-cumulus complex, OCC)9] SRR (Rifre} Bk,
Dpiise (theca layer) o] RFAEKS: MHEEIL Solzf
I ek (Byskov, 1974. Hay, et al., 1976,
Ryan., 1981. Kim, et al., 1986).

=3 LA PAEAIRARS) BTN i IRE
{sudanophilic lipid)o] TM=l= #HE7L 9o
(Byskov, 1978 ; Guraya, 1985), Az Bpsiol ] #
WIPASH Fafigol eEe] FHES KR (basal lamina)
ol 7i7ky- BkAmifEl A AS Halophs #igr) 9
(Byskov, 1978) .

2 dTE 1919 E oS M2 EE ol ] Aol o7 HY.
*E BRI HHRE S E (Pathology Laboratory, Hanyang University Hospital)
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Centola (1982)& oj2i7}A] efadio 2 BUARS] 4
& BES sl MEre) Blk: o4 5 ek
Herals, =k I HHBECE (microvillD) o #7F &
3l WIMER WiEE gebdtha Skl (Gondos,
1982) .

PAskol wHE PPEEiEEel #Mte SRR (theca
interna) ¥ ERMIIRS el Qv HITCHIREAS] 4¥
el BMrel ekl MEEslol alch. IRMEiRel BE
R gl whel 2R7} glov) B3 279} MK
o 7= IREER, 223 sE|Re|= A4l R
213 B e B 5% AAYIE Ao #iEs
oltk (Wallach and Noriega, 1970; Ryan, 1981
Tsafriri and Braw, 1984: Guraya, 1985).

oLl BRREEASEST sAfESlE BbEol A BRiaiEiEel o
Ao PRI Mol ZH= RERe = okwA A=
erAul M ez hEol Sl R{LE Hud
= &Rel ok, O'Shea 5 (1978)-2 Hiel mik>t
BsEol Qloixd PEimel zrleb M Alololl HHESH
BIE7F ok @iEelelch, oelvh WFLARS) BREUER
of wh pkivamet BRE o MEHERS! el et M
BvEny wee A9 B1TERl %2 dkiko| o}

waba A FgEE Rk el A3k periodic
acid-Schiff (PAS) HE, MR fefboll Hak  tri-
chrome %53 JREFHC tHE oil red OYefd slod
A o] TS s BEEIe 4 MHiHINiRe
PlEskiE B ek, BMEel ARk A#)AE FEREsaAt
o] Beg f7slit.

II. ¥ « Fik

1. BRNLe #RER

HErEhrs BRI E Rl BES £1% 3
EE ks A7 (ICR, #8F 10+ 1g) 9k 5B8E At
# (Wistar, #1% 100+£8g) & AHgsioict. Axls} A
ol PRSSEEAS HESL7] $sled MahEel 7+7} pregnant
mare’s serum gonadotropin (PMSG) 31U, 20IU
5 EEFRE & 24R1703h 48A17E uloll RSN INRE
skl WeeBE P-24, P-48% ApEshiivh. =%
PMSG #5138k 4847 %ol 27 human chorionic
gonadotropin (hCG) 31U, 201U & F43F 1% 124

Zknb 24417F utoll ERksla RS HEHiShed WERE
PH-12, PH-247-0% FEshach. HERHS LR
FlEk s 2 oAl AHMEEOKE FHT Aos s,
gl slizle] e BAUE (NE BRE, 4%
(F))elA Bt Eif dol A5 4TC)oll Hol HE
H2ERsIE. SRRl kel ol wel #igs}
oli= PREE PpHmHH (follicular phase) 2, #3871 <)
= RS &84 (luteal phase) 2 E4rale] &Kol
ARgsbodct. 7 el whel Bpg iR 2oNE fE
sl FmE(-70C)A17] & B nuEUIA
{(Histostat AO, Model 855) % 8ym 2] 7|2 =gt
o}, olAE & YIS hematoxylin-eosin & & #
fslol FEEIMARS Bkt Hx, DPMEiEfEe] Mktet
BRI To= IEHIREet PASHORIRS PiEsiols, W
Fre] —iRe MRGERRY S Sisle] ALESidoh

2. #ERMEWEY BB Hik

1) 4k E2lo|=9| i

Aot Aol fRERgE AMzlek Ho SpEd A EE
okste stetalez 2olsle] 6pmE YIASIE T,
ARlE oil red O P2 $3le] deep freezer(—
70C)oll ZiiHAIZl % 8um 2] YIS}, =3 )
A JHRs e sielalol Zeldled 6um B Y)AEE
2, —EbE oil red O HfEg Hdled MmpEREK (-
196°C) ol EhiEAZ) & 8 um 2 Yl 3kaict.

) ABHCREY) &

Fiat wleb ol 4K slebalyl McManus
o) HiE(1948)0l wheb pokicel R Hsted
periodic solutionoll MEAlZ]3 basic fuchsin
anhydrous sodium bisulfate 5 &f#A 711 Bifrol
&3 Schiff reagentol FE(PAS FE) 4171 1%
hematoxylin &2 # B3k ob-g Kk, #AZ & &
o)74 (Olympus, Model BHA 413)3loll+] #i52s}ad
o}

Aiitah wkeb 7o) #efEdl seddl Y0072 trichrome
2 9jsted  Masson el 5k (1929)el  whel,
hematoxylin &2 i3 of-& Biebrich scarlet
90ml ol acid fuchsin 10ml =2 KE#EE Iml & iF
7m3al Biebrich scarlet-acid fuchsin solutionel X
MEA|Z]5L g3t ¥ phosphomolybdic acid-phos-
pho-tungstic acidoll HEA -}, AHS BRESIL
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aniline blueoll 107 FLEA7| 2 £2 sigdr of
= Hoh A2 Hho R BRK, #HAFe] dvlA slol4
s

Oil red O AL 2ok bo| Hefgh /YIRS
JK propylene glycol i#&#oll 247} 8l o} 2o
#iell oil red OF E#AIZ] taiiol 147} Yetmshn
85% propylene glycol iE#ol 157 &A1 7) 1. £&
iEsld . 2 ol hematoxylin &2 #ijuasl &
glycerin jelly & #Azlo] &)l #hELsH

H

B

I
ol

. &R | &R

wite] imELel A e FEEE ] S B
Fratr] $istod Kk AH9b Fol PMSG 9t hCG %
Fhteled ABRYC R EESEHHE HAEslex, sixle
PRAEAeL WA vhvol BREUENC] uiel EBES
o}, igFLkES) SPMR BRI glucose 7} 7H
or] fructose & A& FEfEste} McNatty, et al.,
1979 ; Guraya, 1985),
citric acid, cholesterol,
-bound hexose 4] BEiEEANC] W &S Aok &
%59} (Edwards, 1974; Ax and Ryan, 1979
Guraya, 1985).

K OEEel A EREALel o Aol o] IiEmRA
PAS of Yufn, F2RE7} $EREE, P-248F, 28w P*48§¥
o2 Bpist Bl wel HA iEstel e (Y
Plate I. Figs. 1 and 2, % . Figs. 3 and 4) O]
= UPEA glucose + estrous Biloll fokel BES
HeFgshod, DREUARAC] wiel B #MLdet (Guraya,
1985)© et —#Ee o + A

=3 =] Upkee] kel RERTeb HEsled 2L
% Call-Exner body + PAS #:f53} trichrome 48
of su3l MRS 5 4 2U%lor (Plate II, Figs.
3 and 4), HFd FERTG IplEiEol = " 953 B
fE-S el , ol do} Bl mES KT A
& ERrREel 4 Al #EEAE misrel Call-Exner
body & &3kl  pEAANE  Apsln SRiEiE e
phosphatase i&ftol 2|3t FEEHREIEHOE 480l
FAElE doleh FEHH

BpRast BRSOl whet Rk

lactic acid, sialic acid,

fucose 1|3 protein

steroidogenic &
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HAmEE S 2=l (Schwall and Erickson, 1981
Kim, et al., 1987), Sp&H #i87} frfEshe 739l
© oledal Blikel #igts]x] kol HREA disel il
olsi A JEiEel PASAEfEC] MHES Aoz Wkl v
Ut (Kim, et al., 1987). & Jphe] Arfeel JE#H
otel BifRT PMSG & i#4tsled difine) duitg sl
P-247ll A M we] BFSRIINEST oiel Jlebd
& BigEsisich. webd o] TRl o3 MkEE BE
off whet EE R HAgEBIIKe] Feldlxle ez &4
t} (Richards and Midgley, 1976, Uilenbroek
and Richards, 1979, Uilenbroek, et al., 1980,
Chang, et al., 1986).

A EHERONA #RIIMBe] IEFECA  Call-Exner
body & #gEslelwrll, 4o 74 FHgasRiEeld Call
-Exner body 7} Weldrhs # (Marion, et al.,
1968) ob= thE HAHO. R o= fEfA Mol KKl A
o7 FEHc),

FAsHIIRR2] JpialfEel= miES] vt He v g F
HOpheo] vl M-S &% (Plate 1, Fig. 6) &<
o] wbshs Ae® F£5¥cH(O'Shea, et al.,
1978) . SRRl kGl S8 (mucopolysacchar-
ide)2] chondroitin-sulfate 2| &7} =2 Gl B
fe0pfel= #iE7F d=dl (Bellin and Ax, 1984),
A CEEpl M AR BRREEel trichrome Hithol]

5E%E F2AS b Ao R Mol kM SHEEV T
35 sloldk 4= Qlelch(Plate 1, Fig. 6).

IRt kel whel pREisEel trichrome $efiil
feo) A s@siAl el Hige| FolE ZelA]
velyk=d (Plate 1, Fig. 5), ol Fgal 3o
M A wUdste] el Woddlicle 83 (O
Shea, 1970, 1971. Burden, 1972)% ZE3 o #
HEFO] AR o] HEIRE H= o2 AlEsic),

g Dpie] PASHERFE -} R whel ImiEiiE->
AA (s (Plate 1, Fig. 6) o) o] A
b oz u g FsslEel R wREMS Rl Fot
=3 IibE #EIERE (cystic follicle) o) URHEREIE 41+
Brte) trichrome KFES vtebll= Tepal A5 o
o] Zt HES Xyl ol IRl AEEERILol B
#als Zolet FEF o (Motta and Familiari,

1981) .



g JeEol i oil red O Pl 3] gpfael n
farlolel RAFCARKECN A 4 BRtERES R vielxtow
WERTE (il PASHERARS] AERolA BRMAUES X
(Plate II, Figs. 5 and 6) JBR~} FAgESol wle} #%
e kAol fREEERCl EFEsthe @S
(Hay, et al., 1976; Kim, et al., 1987)s} —2%
ahodct.

gk IE# SRR BASHERREol A PPRRESREol alkaline
phosphatase (ALPase) ¢t adenosine triphos
phatase (ATPase)®] HHE7F &shAl Jepdohs
(Adams, et al., 1966; Weir and Rowlands,
1977; Kim and Kim, 1983)72.2 2o}, o]& M
I} OpHEHE Alololl 4] fEie]-& o AHMYE ) o)
3t DR E Y] AEEMERE R e ol v X v
Aoz Bk=lct.

A ol AT MM HEe EEIEet A
$EOpRmol g Y] RV} cl2 o PASHORNES]
AhHkeE fEE 4 glom o] Kikow EHIMEet
PRSI S #13Isk] IERIFE o= ks
7 iEiol FRY ez BHE

V. i B

PR MRS BAMEIES YRSt IEH T PRSI
o #UE HiES IS SAsted JRELERAl oe} A
#, # zex == SEfRE MR HEo s B
ol

BERAIRE RFR, 531 Call-Exner body =2|x %
BN UpMee PASOl RS JERHUT tri-
chrome ol #Hfao2 Yems)Qlc), o) g R IR~}
AR pegadtol whet SR WBussel ¥l SR
sEkrimiaol A & Elo] Call-Exner body & 7344
e 2 i obs o2 Hemd ol =ak ko] PASK
7} #EEC w2l PASKIMEA theca B2 trichrome
o HfaNES VehHl e, FASRIMRA RS oil
red Ooll FREFHES Jebidch, o] Y M
IpREE pFlele o) £ K#o® FHY 4 e A
o7 Az},
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Plate 1. Microphotographs of the granulosa cells and the theca layers of the ovarian follicles
and corpus luteum in mouse and rat

. The antral forming follicles of mouse ovary 24 hours after PMSG injection. PAS stain(x160) .
. A normal antral follicle in mouse ovary 24 hours after PMSG injection. Trichrome stain(X

400) .

. A normal Graafian follicle in rat ovary 48 hours after PMSG injection. PAS stain{X400) .
. A preantral follicle in rat ovary 24 hours after PMSG injection, showing no fibrous theca

layer. Trichrome stain(x800) .

. The corpus lutea(C) in rat ovary, showing the fibrous theca layer. Trichrome stain(x800) .
. An atretic follicle in rat ovary, showing the fibrous basal layer of granulosa cells and theca

layer. Trichrome stain(x800} .

Plate II. Microphotographs of the oocyte-cumulus cell complex, the granulosa cells and the
theca layers in porcine ovarian follicles

. The oocyte-cumulus complex stained PAS stain. Note zona pellucida with PAS positive

reaction (X 800)

. The same oocyte-cumulus complex as the left(1). Note zona pellucida with trichrome blue

reaction. Trichrome stain (<800}

. A normal Graafian follicle, showing Call-Exner body (arrow). PAS stain(x800) .
. The same Graafian follicle as the left(3). arrow . Call-Exner body. Trichrome stain{x800) .
. A normal follicle, showing the basal layer of granulosa cells positively stained with oil red O

(X 800) .

. An atretic follicle, showing the floating granulosa cells in the antrum positively stained with

oil red O(X800) .
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