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A SEMIC X MEREORI BESITDbRE L
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5) BEEPREI E DILEIIEAE
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L, ST CHEI N 2MBBEERDERE ELN
DRIE-TVWBEEZONS, IOLSHEOHS
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BOMZohZHEFENICHOMTTEIEMATE AW
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HER S € B oOEEENE L SHABRY O %
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LU—BMIBTEBERR S L. & S EER
fEiC & 2B OB MR ICRIETHEIC LT
bRAEMA O THET 5.

E B M H

ARERTIE, BREIEZR—&ECHENEL N, &
EOEE LDy 2O Ehrlich kb A
WlEaEME L LTHEALE:. BRkoRBoEER, &
S U®H3.8% s = vEEF M) v ABTEREB LU
ABREOFRELE L, BHEBI0EM®O~Y v REKEA
FRIL, BRBEKRERBRE L TERALE.

B R A K

. %OEMBEOERNSE

1. ERENTOEOER:

BHUL 7Bk 237°CH & U8 4 °Clcm] R 4 B 19 i
RELZO—HE2RIER®, 1. 3. 6, 12, 24, 48,
28 X U96BERRICE b L B EA AR L, A4
EPHMET THRE L. MIESERSIRALETE
KK~ Xid Dark Medium x40, x100
EHOREY V2B LTHEL, BEREICR
FANYFEER L. EkicREREICREER %
UL, BEEO% Walter-Reed-Army-Hospital
ZH:ick 3 Papanicolaou #efE%fE L f2. 37°Cicif
FELHED & 3REEE cBHFER N L H L/
7R THBEE D% Feulgen FIGAEHEL7-.

2. RMHZEREEEERE L IEE RER LD

Hegs

Bl—ofiagic > WTAHEE&ORRL R %
sz, WEYOFEIC XD, AiEZEEE K
TTHELK, MIEMEAEITHEL, BERET-25
C~-30°CTHREMICEREL, Hoh LHBEICE
BELTBWz—F1e05% x5/ —LTEHELED
&< Papanicolaou Zfa A HE L THIEZEG L
L.

3. MEEXTOKOEY

A RPEENICAEEEERBOBEER L FER L,
37°CotER % 7 — ¥ L TRE— O % (4 2 S e
KEDEBNIBE L., $40bb, SmEK., 1.
3, 6., 12, 24, 48, 2B L VORI EERE =
To7.

I. BERECLZIZEOEE

1. BEEAORK*>EE kK TER

HEEATEHL, ERXO0—TA 722+ 752
E W= 2OBEh SRBEO BB P K 2 EA
L, ik o RETHRS | L& O B#RETV, B—0

5]

MBI EEIEIL A TMEE T CHE L 2.
Tk 12100%, 95%. 50%.30% B LK U'10%x 5 /— v,
T—FNe BBy ) =N, BN/ THEELULI0%F
V=) vERRO.

2 . BEEATOM I 5 EELE

HENE % DIEK B L U3T°CIz 24BE R 4R 7F L 7 i K
DOTNETNBEERLERL, EERE LTz —F
WeB%BTy s/ —N, A5/ =N, hs Tk, 10%
R vBLU 1 %BAR I LBICBLAE, o
TELKBEL, EBKEEKIC L THEEERET T
HMETLHEE bICBD® Papanicolaou Hufs i
KEERIL 2.

3. ERMBOETHKEC L IHE

BEE®R L, 4°CH30WI3TCTRREAREL &
EROHIEE + 2 3 v LB BMEE BXU SV —
WT7LUFE Fe AR IvAB_EEEAHEL, £
s TINFA MEAKTaAE S, HEYH EERL,
Bty S = ABLUs = vERSATHREL, BMXHULL
—DSEBEFEAMETHEL, TEAREL .

. £ B A &
. BOEHBEORBNERE

1. Ftisimre (BREUER%)

1) (riEZEEEME I & K )
Big 2 EHE—RTRESREER AL V. Ehic
NS VBRSO £ % 5 SR TR . K
IMEE DB OBERO 313, HIOME £
(Fig. 1. a.).

9) Papanicolaou ZfbaiEA nEiE

BB TH M, A NEERONBE % S
5. BRGEENIROBEREA B M, HIRB R
W, BUMEZEERICERDE S (Fig. 1. b.).

3) Feulgen KIGEADEZE

Bigld, BEROEL - RERSEELTHESH
3. BRREIE-RICHR(RE D, zomchEED
B RS 0 MEREELESCAEGT 5. BN
FADEELN WA I ZEL Gk » HEHAE OV
BERE A% (Fig. 1. c.).

2. 3I°CTHRENITREL 7248 (Table 1.)

1) hrtEEERMEE I & 288

1BERE © BRI RE(E ATV, /N
BEREROMNBEIC L VRO RIEE: 4% 5MEx %
ROEIILK . BRICIIBEEROMBEA S, &1
BMEDREDICEBTH O, T OHBYMEARIZR
BHELOERNR—B L T2KCERE LA LS
KAZB., ThODBERDOREADIEINZ > THEBAICH
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Table 1 Sequential nuclear degeneration incubated in test tube at 37°C

Obser- Incubation time (hours)
vation
method fzrgsjh 1 3 6 12 24 48 72 9
Reduction | FCM™ | (=) | (=) | (&) | () | (H) | (M) (#) | () | )
of nuclear | papo | (=) | (=) | () | () | Gl | Gl | G| G | (e
Feul’ (=) | () | (£) | (+) | (+) | (#) | () (4 ()
| [
Irregular | TCM (=) | () | (H) | () | (W) unclear
thickness P _ (+)
of nuclear ap (=) | () | () | () | () regularly unclear
margin | peal | (1) | () | ) |0 | o0 | W
I
PCM (=) (+) (++) (4#) dissolved homoge: clumped
Intra- HOUS | () (d) ()
gﬁ%egg Pap (=) | (+) | (#) | () | () | dissolved sfaaifféd pyknotic
Feul (=) | () | (#) ] () | (D) () oyknotic

a : Phase contrast microscope
b : Papanicoloau stain
¢ : Feulgen reaction

Frhidicaisd (Fig. 2. a.).

JEERAE ¢ HMEBEPONELHD, BB L UK
MRS SICEENER, RBONMIIEEIR &5 5
M, BRBEOMOBESAERLTVS, BUMEIRE S
AREHELR D, BRI RB/ME L ZEREOMER %
REMATEERE A5 (Fig. 2. b)),

6 BRI ¢ RGBS HICHENL, MBIz EH
BEEROMNELD, BRI EODTREICL S,
MAOBELES, REVEEREA3LDICD,
ZOREMIS SIcEBICH S it Tax B (Fig.
2.c). ’

128684 © BRI S SN OERES 3. %
ERELABERSISIKKRES B DI D RE IR
3. BAR2ECAEERERL, METS -1
REVEER I MEBRLAME L5104 25 (Fig
2.d.).

4B ¢ BRIB/NEL AL, TOELD K
OF/NBEEE LIS Dg « BRIEIREB> TV 3.
BRI TORRBERNLD, RERTHREKkL O
RiESICAHEARORZVEEROEREC L DX
h, BEO—MOBAOIREE BN EIFHE %4
3. FRRIEHE LA A CHEVWEEE A2 DA
T, BME/NE S HEALBREICBEEERRE S
3 (Fig. 2. e.).

A8W5REI% ¢ HINICHOBERIc L3 L Bbh 2
B E S B LN 3 24B%OMA & BIEEKTH 2
(Fig. 2. f.).

285BI
2.8

06BEMRIE : BBOAMANIC & 72 B AT BRLK 0
ENRIEEE b bEEEOBERED LD
AR B, HRICIIERELSEZT O, BIMESE
hHTPh& A% 5 (Fig. 2. h.).

N E

HE . HEoRBEL LN AN, L8
EEBUBIcBWTHEELLZ. UL, ORI
DHEFTT 2 O THE « BB KER B, '

BZ . BEROAEZEEZS, BREOBBEE L IR
BICKESALHL, ZBIMABESERVAREB LS.
I3 24B6R 8 1 X RIAR E 72 0, KEOA DR
HeBbIHREA5L51c853,

KB ORI R ORME ORI BEE
WOHE%25, ZOBEROEIEINZ > THRFTH
A5, ULhL, 2485810 IR IAHEDZ 2L W 8
PREVEEERAZDALLD, B/MEIRARILLE
SPICHBBEIICE S, SOICEMENED EBUE
EHICL 2 EBONI2MUEBEEAD LTS,

2) Papanicolaou ZfafEADEE

A8 O RE 12 IXEIRE T 55 (Fig.
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Itk BRI REASL, BBIABRTH 3
BEHLZICRYSELRERONEES 5. BRI IFE—
Bl sh, Shic/NERIRD SHEERNIK E TOR
BV ESERE S, EeB/MEORTIREL, 20
feDI/MEDDBIE AR & 725 (Fig. 3. a.).

IR : BEALONS LD, BRI S H
HAELS . HBEREECEEL, — ik,
REVEERA L 5L 1205, BAREE—IcR
BENEH/NS VEERIZE W IcES LiMEDRED
BETREVEEREEM L, £ ORI P PH
<, BEOEMNHAEELS.

6 Bk © BN, MBRIRBLLD, BB
PMEOFDIC IR EVEERE L5, ThoDE
EREIBMEERGEDRWEBELTAON S, [
BMEMI—BR Sk snd (Fig. 3. b.).

120581tk BRI/, BRBICIRE SIcRE VB
ERERRL TRV O bRICBEES h, mMEERIg
EOBCBELRALD, BUMEETDOBER LK X

{15, MBS SR hdkLiiclish
3

2R . BRBRICHE L 2 K/ O BEB LR
L, ZOHERL, BBE3—RESCPRELALS
AZBE. HNOBEERIMEL TR - kD
KAZS. BMERZEARTHRICAL 5 (Fig
3. c.).

A8 © RERIFEHICH/NL , BB REERE I
D, A RO AAL 5. BKiKIcBRT 3
(Fig. 3. d.).

28R 3 & CO6REREIHE ¢ 48RRI OB & 1313
Rtk TH 27, ERLTHETE 313 LA E O
B EBIRTH 3. LhL, ot —Bicd
3

IN OB

B AEEGICHE L TERRSEINE W,
BEORBE & SICRBI/NS 588, & Ic248%
g h 5 A8 I 38/ N D ERHE L\,

% BEHoBHICIMNETSEHM, e ic g
BOMBEEAHBLIIED, PMEVEERIZAALT
REICKRESEHL, COLDEBEIRETIREL T
AHAB. UBEEE, S, BERIBDL, x5
HERT B ERRIEARERICL D, Bk icikgGoms!
285,

WHE - /MERAR PHEABRLR O THi VO B 5L &
%, BEOBBEE &L b VWEBERBE W ICEA L
TRECIRSE. L L, 2465R%CIE T SEEDR I3 E
BLT—RRICHBRL, SOIERMSELEZERR—

#H

Bl , BERe{ A5,

BogEb: 0 24BR0% & TIRHEBMBIF LR
ERODS, ASBERARLIME BRI Ik s, X oIEE
UDSEL S, BRE{RBEIRELD, 5V IEEL
B - EBRBSBELTA SRS,

3) Feulgen RISEAQHE

IRl BB EPPHEN, BB EERRics
BH, A ICKE WEERE S5, BN, & /D
ERDICIAREVEEREZ S, ZOBTRPPEL N
BTHAS. BHOMEEIEBR» SHAKRC,D 3
(Fig. 4. a.).

IRER - BRI b, BBRIERRO 5%
BROSERS O BHRIRICAHZ 5. A OBERIZS SI1cK
A

6 BRI« BRERIHEDN . BB DBRER 3 K
By, HBRIAEICHES, BAHS IH cEB g
L. ZOMBEMMITIZE A CREBEINT, BEOEH
K&7sp (Fig. 4. b.).

1285R888 @ BEME SIT/NELBBELUAEL KE
B,

BRI . HOBERIODTHELD, K&
KAREEREELE 2. HRDEOMFRLICKED
BERE S, Togik 3y 5. BRaES il
EnFRIFTHZ S5 (Fig. 4. c.).

48RRI, TOREMEIE B & ON06BERIE ¢ R IZE
ICHEN L, BB ABERRIC 5. IdBas, B L,
CODIHAOEE IRHR T, EhricBElE s
53045TH5 (Fig. 4. d.).

nE

X : Papanicolaou REERTHEI N2 & [
B, BEoBEE L SIHRBIRL. &< IC24BERT%
Pl L <N 5.

Big . oI 3/NERR O BESIASE 15 »
BMELTHONDY, BERBIRECREZSEHBLE
B o PN TREERRAVEELTAZEL5ER
3. AOICEUNED EKBIIRER S0 EhicHE
HRBEO—HELTHEI NS LS5,

BHE : BREGERE—BRcR{REsh, 2oz
MRk DA S, BROEARLE & bl oG IRR
BICHILY, REVEEROBEEA 2. MBS
BRITTHZ, BEROEVNKENL S, &5 ICEBELE
BT 5 LBREIRICES.

BOREN . ORI EVL, IR LK
WIRE YT 3 X 51015 5. (QRRIMLIE I3 —#ic
BRT 5. HEOKEINTIIREOBE . & 15 .

3. CIHHZEBE HEERBERICL ZETE s BB ED
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HeE
P iMla (BREER) © BBBIUBENOBRE
BOAEZE# L, Papanicolaou #fEiEAR L T4

BBLVBEKOEORTERR—KLTED SN 3
(Fig. 5. a.).

SR« B/IMEODNIE, RESEF—HLT
Zohah, BESME Papanicolaou e AT B
SPIRELHBRE, BABEIC—RLEVWRRELS
5hn% (Fig. 5. b.).

128RA% L% © —HLAFREA LA,

4. A°CTRERENICEEL 7-4Ek (Table 2.)

1) RIiEz=EAMEEc & 28K

1 BRI - BRIcREEL, BRIZEMHET
— AR O IS VEBEROMNEE S 5. T
nipiE L3 L, BRORMIZE S AR
3. BRI O/NERRE S 08, MR G BERR
TEREROMFE DV (Fig. 6. a.).

IR : BB XORANOEBEROKIIE M T
308, #ofioibizs s>nisw (Fig. 6. b.).

6 BRI ¢ BICRELEZRZVE, BB, BN
BLTR/MERDIC BRI VEERES 5 L9
ic’s % (Fig. 6. c.).

1285R%% © BREMIZ S SicKEAD, BMEE
MigE-o1m < ESIcAR B, BEMOENIIAEREM
INT, &2FiIca Y b3 2 FOEYL, COLDEBIER
BECEELRBsEKRLS (Fig. 6. d.).

2UBERAE ¢ R IED NG 288, FoM iz
BloZE{bE STV (Fig. 6. e.).

A8B5RAME, T2REREME B & CFOORERNEE ¢ AR A BT
ORBEEHICEMCEN S, &, BABXUK
AMEET OBERIZKE B HEIIMEEERRL o
v 2bMidEbHTH LS (Fig. 6. . g.
h.).

N

R . UBRERED SBRA N E A, DRIGHE
BBIcE 22 TEDODTRA M SHISEL .

g EEoR#ELLIHBCEEROMNE %
B, WECEFORESEHL, BBRIAHMICK 3
2, 3T CIREL-MAm LT 2 LS A IcEE
IEFED, BkEOXSIIHEE, HKEOREEELT
FREA SN,

BE: ZHOBRHICE, BLALEMNEL EL
WNEBEEBR AN, WMERLDICABZOBTHS. F
BHORRB E & bICEERIIZORES S AL, BER
BIAEE AR 255, 96KRIH T b BinkiE L
BHohIcEihTn 3,

2) Papanicolaou #efa iz 0%

1B5ME% © R RELLL, BEREIMBTEL I
INSVEBHEBLOMNE 2 5 3. BRI IR O ke
Wahdh, HECKRIBRBsN, BMERZEETS
5.

I . | BEROMALBEREKRTH 508,
KRB L OB/MEBLOBERIIPORECL S,

6 BERIR © BRI SLEN, BERLPPRE L
BAH, BEROAESICRERLEMEL, B
birrESscRfmancns (Fig 7. a.).

Table 2 Sequential nuclear degeneration incubated in test tube at 4°C
Obser- Incubation time (hours)
vation
method I*Ergs)h 1 3 6 12 24 48 72 9%
Reduction | PCM* | (=) | (=) | (=) | (=) | (=) | (£) | () | (+#) | ()
of nuclear
size Pap® (=) | (=) | (=) | (&) | (£) | () | (£) | (+) | (#)
(regular | ooy | (5) | (2) | (®) | () | G | G0 | 0| () ()
ofmuelear| pap | (=) | (B) | (5) | (5 | (R | ) | ) | () | ()
Intra- PCM (=) | () | (&) | () | (=) | () | () | () | ()
nuclear
clumps | Pap (=) | (£ | () | () | () | () | (#0) | () | ()

a : Phase contrast microscope
b : Papanicolaou stain
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12830086 © B IREBEAEELL, HKEb 685
BRDOIME &L ERETH 545, BUMEELOBESIE©
PRECH S,

BEEE © BEHSES CRESEIRET 3@ 0 13
BRlOEIF V.

48B5[%% © BBRICEELEAL OV, K& N
FERB A CEERISERLL Y, BRREBEOE
WOPKEL LS. bR oL kiz s (Fig.
7. b.).

T2BEREE AP IR OBERAS A S R
ki, BBRLHATHRE TS, —R T3 &,
BANOBERGHER S WBERCBH S-S5 ThH
3

96R5REIE © HRBEFHICHD, HBLEEORE
A 5. BRI, BUMEELBICRE WEERE A8
gt 5. Lo LBERTIREL,

Nt

R . BEficbhl > THE/NESIZ VA, 6 B
BRI I EA NS < 12 5. OORERSNR I IZ R A /N
2h5.

B BEOBBRL LR CAESCRES
208, ERBEETIITV. TSRS L Ta
25, UL, BROBEALKE Ok & ORI
HHRITW,

HE . BEOBEE & b ICEERIRRAICK 3¢
15505, FRSEGD ., T2RER® I, BREBA
BErpR TS n iR A S 5. 2k IckEERRE
L4 el By ZArE: A

ot . RO LIZEB TRV, 96
Bk RBROER %A 3.

5. MEEATOKORHEE

1% © BRIENOERE2, KBRAK &
5O BN S WEBRROMNEES . A, &
M/MERD I GAER I ECEERLF 2 0BT I
Wa<myTHA5 (Fig. 8. b.).

JEERIR : BBREISINSRY, BBOBRE
BLUIPPKRELNL S, C0ADKBRIEIREICE VEE
LTAZ3. BARREKCAEEEH L, BRORE
B APNOBREAEA 2, B/IMEIEZ ORI OEER
LEDTHESIERERE U X 5 (Fig. §.c.).

6 BEfIR : BBIIARENE. BEBIRA CTHZ
LB % %, BRDK O BEROSEBRRICEN - T

5. BARE SIAERERC, BRROBREREINK

LU, B/MEB L OBUIMARED OBRES b AR &
BLTwa (Fig. 8. d.).
12058k © BRI OBMIKRLPOORL. BB

i

—BEE L CRERICZ D, BERLEDII- V. &
NHAMERER L, B/MEB L UZ 0B b RIAR I
5. MNOBERI LT SEKIEoEER
WiEELLTAAZ 3 (Fig. 8. e.).

2FEfE% : BHBRIEIPPKRECLS. BKBRIIEER
EEDTAHEEKRT, BEHICA L o802 3 1
LTHEEAA5LDID, TODKZIFUH
BIcBHBLI104 5. KBAROKKIC ZKE D
Bith 2B+ 2 AR % % 2. NI EOHERED
ENHEBT 4, BMEERE, BEHO S - 85
BB, ZOMBTH - AR, BHORH
DR LR sz s 5 (Fig. 8. f.).

ARBERMEIR, T2BRRNEE & UPOGRERIE : 24BRRE% ©
PR LR TS 545, REICHRETE OZHEE O i
% (Fig. 8. g. h.).

N OHE

MR 3R cREII/NSCLEN, Lk
BAMBMEOZELLS OI—FK L TIREICKR Ik
{185, UL L2UBBRIUBRIKRE S EZhL ATV,

B . ORI, HER/NS OEER O
BELIN, BEORBE LI BES IR AKX
L, COLDERBEIREICKLS, S o EHMLED
L, BBRERPERLIISD, PUETHRROMSTIZH S
ANTHEAB LIRS, MBOAAICIZZE OB S
LEbN BB ES B . '

BE : THoBRBICE, B/IMEAELICEER O
B, MEREEH50, BEORBE LI, D
EERE L, 1285M% I 3EAIEEEL LEE»ITIME
EHBITEE0H LD, UEEE®R L OBOKEAICH
EOHEE L LM, HELT ZETOREED BARETE %
L&D BES. EL, BMERIFIIERE L
THEHEIZAZ L. INOORRBEEOKREE & bic
X HICHARICE 5.

I. BERECLZEOES

1. EEERolKk+ECRTER

D 100% =y /-0

BRICK BB RBRIFIL, BBRIREERD
BEEOMNE2S 3. BNORE R4 RER I
5. ROTHIEENEE OB OZEEZE Y, Ehic
BMEERDBOA LIS, Fig. 9. a. GEICME
ETERETEIVER (3~48) TiR-1-db0 %
Eb B~/ DT, BUF Fig. 9. b. LG LE
BTh5.

D B%ys—n

100%x5/—nick2BEHEZIEROFR 22
45,
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D 0%y /s —w

BREIF/NL, BBRERBICL N 10% H 50
95% x4 /—LTHOLNZBEEFRTITL. EBR]L
Ko B ORI IEE 28 U0 B b3, K PIREE (3 HhE )
rEETE 3 (Fig 9. b.).

4 0%xy /-
 BME%, —EICRBREN ICREIILD, K
B LUOB/IMEBICEEROMNE 4 5. BREBOMK
WrENFTAL, a¥ IR EHT. PHT, &K
RBUEAEBEL, BRBERRHEELD, 2V
BRI OZEELY, £ EBEL LS (Fig. 9.
c.).

5 0%~/ —n

N%zy/—nEBERBORREET S,

6) 7

Biic kb, BB LAEoE 2k WEEEL
5 (Fig. 9. d.).

D 2—50e05%x4/—

BRICL 0, BEROFHEN, BEORELES, HKiE
SeHEME A H O, A RBAIEOE RV EN ICR/MEE
AHBEE DA LB (Fig. 9. e.).

8) H/ T

I—FNe 5%y /-t BEEROFREEXET

5 (Fig. 9. f.).
9) 10%+r=y v
—EMICZ RN L, B EREL, ABE IR

BHB & 75 2. ROWTHKIEL LA oZE K S A5, K
Lk BABH®RTH D &S BERALEIRISSNT, KR
RBHROFLDPPART, ThllEikE{ Lo
(Fig. 9. g.).

NE

100%, 5% & 2 \WikH0% s/ —VIsE DFEE
Fa— Lok ZBHRTR, RN BEOLE
b, BOXBH(LE2 5. T—FNL BBy /-
BLUOAL/ THETHERERABORREZE2T 2. 30%
HHVRI0% Ty 7 — VB EDEBE 7L I — DK
Lk BBHBTIR, MOERLEAESL L. 10% 11
) vy THRERBROFTRES 55, BLoRE LEH
Th5.

2. BHEEATOMBICX T 2EEHR (Table

3.)
D z—5ne0%xy/—n
i) AIMEZEUAMEEIC & 2 B

BERE®OMI - ZEBL, MH0ZEER VK
NS ERERE SO ELICENEES B DB L
3. BEOERKICIBRENSHY, ERRERNESA
W (Fig. 10. a.).

JT°CI 24B5RMRE L o fBRE - Bz icigib L,
MBOZEEZF L HH, BABER, REEKRICH~S
LHHRT, MELEERICA L. #EB L UBUIME
BNOXRPNOBRERDGEEH S (Fig. 10. b.).

ii) Papanicolaou #ffic & 2 B%E

Table 3 Effects of various fixatives on the nucleus

Fixative Incgb ation | Clumping of chromatin| Intranuclear clumps
me on nuclear margin of chromatin
(hours)
Ether-95% ethyl Fresh (0) (+) (+)
alcohol
24 (++) (+)
Fresh (+) (+)
Methyl alcohol
24 (+) (4)
. Fresh (+) (+)
Carnoy’s fluid
24 (+) ()
Fresh (+) (+)
10% formalin
24 (=) (—)
) Fresh (—) (=)
1% osmic acid
24 (+) (+)
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FRINBE®OMIE - gI2TITBT, EhicgiE
HONBA% 5. KRB LOBMERICI/NS VEE
WE43 (Fig 10. a.).

T°CI24BERARAE L o408 © @B Luo/IMER
DEEEBIIRIAAREL L, ZOMBRBNINITTHZ
3(Fig. 10. b.).

D Ay -
i) CIfEZEEAMEEIC L AEIE

BEE% O : Eh ok ss 205, 1313
F&RICHELL, #gs L OB/MEgIC IS VEES
DftEEA 5 (Fig. 10. c.).

IT°CIcURRREL 740 : o bida > h
T, EHIEER AR, K. BB L ORuMEER
DEERIBBLUKRE &2 (Fig. 10. d.).

ii) Papanicolaou Zffic & 2 #%

BREE%OMK © BBICII/NS VEERMNIZIEY
FIHET2LEDRVBOLSICAHZ DL, BABLY
BMEBIC IA/NDBRER 22 ¥ 5 5 (Fig. 10.
c.).

T°CIc 2B R E L 708 © g B % O 4
23Rl 4 5. 8RS L OB/IMEROEERIT X
Stz o¥Ed (Fig 10. d.).

D AN TH

i) MIMHZEEEMES I & 2 HIEK

REE#R 0K © IIBEL, BRIcRSH /N
SVWEERE AL, MHOZRE,ICED L, B
fb3BETH 5 (Fig. 10. e.).

ITCI2UBREL7-Mla : oLz s > h
T, R REMIOEREZE OB D T 5 .
W&, BABLUOMERICIASVWEERL 2 2
(Fig. 10. f.).

ii) Papanicolaou Zffic & 2 8%

BEEEEZOMIE : =—F1e0B5%xs/ —L &
HOFRREE L, BEB L UKRI/PNSWEER O
%4 % (Fig. 10. e.).

JTCIT 2R RIRE L - MM © BBic 3A/NDERE
BN EBET 2 DFRBICAZ S, BABLUOR/NMESE
KRBHOKRZVEENZ A5 (Fig. 10. f.).

D 10%Bx=Y) v

1) DIMEZEEMEIC X 2

BRINBE®ROMEE © EricBbirasasy, 0=
ORDIR1EL, HIRB L ORI kAN BER A 2
3. L LEB/NEBR~NOBERON B RHS TR
<, BMEEZIREBZ MIITHL B (Fig. 10.
g.).

T CIt 4B MREE L 124l © ol iz, &

it

MITRES 2 E O, BEMLBMAE LTRSS ROEE
W, 2 ORBREAIEA S AX, COHBKADE
ReoZEHAFRHIC S (Fig. 10. h.).

ii) Papanicolaou #uffic k 2%

BRNEEZOMK : BANRLECBRTIOT, #
DICEBB L BRI RNOBEREHSITE 204
T, MPoOBEIIRETH 5 (Fig. 10. g.).

T°CIT24BE MR U 240 © B —RRiced B %
D, BIMEDED I IEN» ICBREEL2L 50 AT,
Mg IAREE, BERR AL w (Fig. 10.
h.).

5) 1%4 R 3oLl

©o1) ArAEZEEREEEIC X 2 EIE
EREEROMIE © ZEELEL, Moz EL W,
BRICIIEEOBEE2 AV, BBR i BREMNS
h—EDOKRZXIcELEE 5 (Fig 10. i).

T°CIz24BERMRE L /- fka - REE% oML &
K ES LT 505, BABERESLICE B,
FTHbLL, BRI ANOBEERSMHEL TREL 12
b, BB LOBMEGIC bBERE A2 (Fig. 10
i)

ii) Papanicolaou #faic k 3%

BEE®ROMIE : B B B icREd,
B AR —1RT, A IAEES & F U< REE
BTchs (Fig. 10. i.).

3T°CIc24BSTEMRE L - 4la © 1% & b~ i
WHOA LD, %G, BANB X ORMERIZKND
BEsE 4 2 (Fig. 10. j.).

N FE

MEEERSE L 28K . RRNE®R oMK T,
ETOEER THOEILEAL 2D, 2 -7V B%x
/=N, AW/ TEBET 1 %Ry LABTER
ThO, S5z —FNVeIB%Bxy/ —NBLUV1%
A2 ¥ ABTIIURBRICBVWT bBLoER % &
3. AUH%oOMIR TR TOERERICK D BERD
HERBFHELDZOKE S Y.

Papanicolaou #:fhic & 28i% : HRINEK O MK
KBOTE, 2—=FNLeB%xy/—N&AN/ T
TOFRRIRECEMNL, &g, %AS JuB/MEgIc
INGEBREBD B, A ¥/ — LV TREBHRKOEIR &
B0, EHROPNSVEERESE. 0%E V=Y VB
V1 %42 I vLABTIRIOVTNOEIEEL, W5
DEEIIARAEETSH 20, 0% FNV=Y v TRAND
BEMER, 1 %420 BTRIZEASERENRS
AIEW, 3T°CIt 24BSRRAE L cific BV TR, 10%
w7 ) Y TRERIERERE S 0 Id &k kg
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L, @b cBROBELEDBICTERL, 200
EEK TR, WITh b AR/NOBRESROTRMSERIC]
BRERIFHALULAFFREET 3.

P toticiiisilaokTid, BERICLZh
FhEL-1BEET B4, THOEALKTR, 10
%rN= ) Y ERIMOSTOEERICLD WFnd
HEOELVWEEERNEED 3.

3. EEMROBTFHMEIC X HE

D 1%+ 23 o ABEMEE

BINEZOMI : BIBELIRMEEE D 358,
IR S BER LA DB LW (Fig. 11. a.).

4 °CTT2REMRE L 1cfila « B LoBME
WiEEE L TERERAEEY, 2 ORKEBSENIT TS
5(Fig. 11. c.).

JT°CTTERREEL 74888 : BEL IoR/MEE
KHEELTE LIRS VEEREZED, MBRESIZE
SIChIFTAHAZ Y I R FaET (Fig. 11. e.).

2) NI —LTLFERFe 4R Ival EE
E

BERE®OME « HEB LUOBMEIER L T
BEmEE» 5 (Fig. 11. b.).

4 °CTT2HRRAE L 1o 4Ele « REE®ROMIE & 5
BLEFRREET 5 (Fig. 11. d.).
3T°CTT2EURAE L fo4mla . 37°C T2 RRER
DOHIFID 1 %4 2 3 v LBBEIMEEIC L3RR & E
L, REVEEERE S 5 (Fig. 11. ).

N ¥

21y LABBEMEETIR, TSRO IZIA
BUOBEREZHET, EESELCONTEHERS
BBEIICRB, FVIF—ALTLFEFe 4RI OA
B EEE TR oK I o IcEIERE
B, EUSED LRERIKRECLDA R Y v LR
BMEE I X 3R LS 5 (Fig. 12.).

z =

1. BEMC A DR
BRo X5, MREERSNTHOBRICES %
TOic, BrOBERIC L 3THAZ 24, KER

Fig. 12 Effects of fixatives upon electron microscopic
findings on nuclear degeneration of the Ehrlich
ascites tumor cell kept at 4°C and 37C

Osmic acid

Fresh

4C 72 hours

37°C 72hours

‘Glutaraldehyde-osmic acid
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TREFRERE &RERREIC X 2HianEaR %
EXEBIEBLTEELE:. COLIREETTH
KoEWERELNICHEL A BEE38<A 50 3.
RE™, 4Kk5®, 18Y, Zollinger™ EER B >
EREgLHEY, HEBSY, FHY, BN, K

WHho® it e FAAHRIEREY, FaEhAIEE
PAMRSE, REKREEAL L OCBTFHEMES S LM
MoZHEELEELTW3. XERTRE TR
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AMRaEMELE LTHERAL 2.

AEERTHW: Ehrlich lE/ksAfERO dic T,
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HEE TIEAIC I MEDA OB 5 OfiE 2 4 37,
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OO TVWEIBOREEIEER, %EORRANEARSE
2 E BRI OFESHShL TRV,

AT CIFEE LK RGN ICEE +2 &, BRI
DB L & b IR, B/MEBRAN DB D& hiE
&5, Ll UEMEBICEZEANIFUYEL
L, &ocERSERT 3 LMESG T EOEER
kB EEbNIBELRDE L >cBsDIcw L,
Papanicolaou #f& T34 13 @MIK & 72 9 pyknosis
2275, HRENCTOROLHEREL, iR
#7E & Papanicolaou BfEiBico> Wkt 2
&, UBRERICA SN OEBELETRmMEL b
FiF—E Lt RERT A, 48B6MIRLIEE TIIBEES
EICLAFHROBVWERBLIICKSE. COLS U
BOBWEESIEFE L LTiRRD & S algiikssE
Zoh3d. TabL, EHowicid, £ FEEED
HAThH3 DNA-histone MEAEHAKRNSEIC (3
LAV, F7fdIE histone HWEH, HIEEH C
NICEES LIS REICHIIES. KRic, Thoo

#

BN, MEEBTHEEEECAZLB LS
wh, SSRERLEL L, BILLAEAMNITCO
BECIOVEREL, Co-pHURERICLZLE
DM HEEEAL LS5, Lrl, RBEES
Tld DNA-histone MEAEAKOEESEIE X h
TLE S LBRIMETHHAEERL, BRIKTEA
HIEBAL—COBEL RS T, HIBRT 2 LE2
5h3%, ‘

HIE 592 Feulgen RIEEBVWTHKOZHBIE %
BHE L, #hriEsiila s 28 L MiE oo ik
HET-TVW3E. AERTH, RO HICL b
3 Feulgen RJGFRR MO LENI T L /- KA
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lgen RIGTIRIZEAEREE L IHREBEOT & L W
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B, LALAERID S S RBUEOBE AT
THhif, DNA ofBEbmHEL Feulgen KIGic & %
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Feulgen RIGFAEMIZE—FK L - Lbi2RKT T &
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Brici3iE—fh &> TEML TV LHEESN S, M
Ao EHic s b5 DNA BoZlkic-uwTid
Alfert® £ Leuchtenberger® ¢ Feulgen K%
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CEREANEA L - BERRREE T oEdMa
HERERIF KA SOBER, LCIKDNABB LY
DNA HBE5 3 2NOBEEI D LiFTuw s~
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ENEELEEICRBE T 3R EHEL LT Feulgen
RIEDBAV S 7Y, BECRERLAFIcs T 58N
{kD—>& LT Feulgen RIGOEHSHEER 0
RUSTOATVE. COLS CHKOREEE L TO
Feulgen RIS ML EBLO/ DIt bBEE S 4 &
LZORE, BEIIOLWTORNBEZINS.
HBRENTOEMBR OB IBE AL, FEEE
ICENE R > IS W TIT -7 bDTHD
ZOHRRE%E & ER KT 3icid, F—mkic-ow
TOBENAE LV, T T, MIEZEFHREE 36
Bri & E—la I o » Tt T 2 B R Cask AR I
L BRE AT 7.

BHFEIE —25°CA v L — 30°CTHRRSIMIZET S 03, B kS
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BLUZO®ROBROBESEROLECE X 221k
SRE L7, BlfEE T, BESHEREIOVLTBES
i d 5 W IFELFRICE K ORET MRS h TV S
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THEOEA LTI, BEARECE 2824
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S BRI LIS & D RS TR—E 2 Ah5% , 1285R0
wTEHOLI—HLEEE. Thid, BRRENT
DOEMTHI LEBEIc DNA-histone MELE &4
DEENSED, & o, BRB L UEEROER
&> THERIOBE L2 RE BB EREIC LS
ERENHEL, coBErpal, BELTVWEL
WEEZILNE, THLE, RINERERMEEEL
1 OREBLIBEDKOEEL R B -84 2
TWaEEZONS.

wic, FE—HEIC> W TROEHBEERNT 51
HICAIEZAEBEALER L, SHMcBEL 2.

HEEEAORBNEETIR, HBEOBREE &bt
BOAHEEE, BNOBREROHBEL S Uiz 0
K, BMERZBICIBEEA, S SIEMLEL &
NiEBEEL-> THELL, O THUBEROHER
255, ThoDELRBRENTOEHBIE L 31T
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BREEATIHIEAT S, I OKROBKIZMaE
ROEHICLZ26DTIREL, HEERDIERICEEL
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bR, AN-rSREFTT Y 5 2ORBRIEE
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YR ESHBL 15720, KIS S Ligs
RUEEKTILEEILONG. L5 uyEBHEES
L CABEOR/MEIE E OBBOEILIIE DA 1259
BHESCOEEEBLIFLTVWS, CITEBENS
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& 5 13 FERARARP T O BABETE Oz KD & 512 LT
EgrlEZoN5. FEEFICKD, MIEOKAE
BEOKES L & IIPBH AT DRE LY, RRE
NTOXIINBENZ A ERTERLRS, 0
fe DILNBE OB S 1, BEOKEE Ebicx s
KEBO#MILES -T, 20 FOMNBTEOME S
BANMEERTOPRAOYEL ET L EL LN
3. zOWEOEIRSDE T AHSLTIZIL VWA
BB OIE TR~/ & 5 DNA-histone BE M #
BEROBIEENRKEEELTVWELDLEEZ LN
3,

HEEEATOEHBELIFARENTOZENLE b - &
REILBHE, ICTEHHOBEB I b D ST
pyknosis OFFRA2 AW ETH 5. RBRENT
&, PEEATISRE%LIE pyknosis OFTRME
Hiciiy, COREOMNEEETIHEREDK % 4,
HEEATOHEBEOYERR LIRS, Lo LEAR
HHNTHEST 2 DNA-histone BELE K DOE AL Hs
HEEANTOREEICET 3 &Thid, BEBELAANT
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INSDRBARIRYT 5 Fig. 13 okdictin,
HABRENTOEWBRE L EBEANTOL AR 37
FECIE—HK L, fiROEBEATA23>DER,
THbE 1) BROHK, 2) HEEOUELA5C
L, 3) pyknosis OFRrREZAB VT &, THEBEXR
TTHEEZEET ARBEOLLETHELT 300 E
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Wi OFREEEICL TR AR OE 2R T
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Fig. 13

LE]

Scheme of difference in sequential nuclear degeneration

between in test tube and in thin-layer preparation for
phase contrast microscope

In test tube

In thin-layer
preparation for
phase contrast
microscope

BELEXbDTHERALEALONS., A°CTOEHBER
LTI, 3T CTOZhERBIRBORBE &b
KRB &L UB/MEB~NDOBERDMNEL A 54, &
ElOBZEEENTIE, 3T°CI2RMEBUMBIcA2 5N 3
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DEERFIZEANICIZBIE—KTELEZI 5N 3.

FOY, BNV EBES AR, M EE M
T CToRBEMAMBOLEHEREHEL,
Tl L & bICNICEERMSHEREL T 3 LR~ T
%, 2EOEER T, Ehrlich EKMSAT b 3 1EFE
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KB, A ) BEDEMBEAER SR 0V, B
BRICECPEERZEs A Lick 0V @ia vy
DIREED & & W DIREEAZEL L, & B VWIIAIEZEEK
ETCHl:ERKET 2 & »LL, MaZEH»
TELLEENZ BT LHULABHTIORIADN
3LIATHB. FiiikEED Ehrlich KA
Koz, fEZR TRMED 3 IEEEESETH
D, TNREABER2A VY VORETHE T EETRL
TVw5. EHB L CEEREICLD, ZANTIE DNA-
histone MEAHAK O ESEEL LV L H S
FIUNDEAMBE D, TODBEAOEELEDE
2XOICRBEEZELON, TOLOIBREETIXET
THRF L L Tk SBROBB B AT E RS %
BTbDLHEESNS.

Heitz® A5 heterochromatin %# gefa{k o th R
HEE (heteropyknosis) 2R+ HATH 3 L
RN ICER DU TUR &  icE(LENKE D S O
EMfTbh, FERBENICREFEMELETLEL
TEZEOHEDHEMSTENTVS., FERTAWVE
Ehrlich JEKMSAMIECRAEBO & 5 ichriE2E, 3
BB X CETHEMER L bICFETRETIR  het
erochromatin c—¥d4 2#&1345 hd, T
&0, HEWIIEERIEICE > T heterochromatin
BYEOHERAEA3. OLS5ILTHESTS
heterochromatin MBI ATHIcE L D & &
Zoh®, —oMmiasE, & < 12 radicautography
BERLIBERICE L CREQUEEEZETIHET
HAH9.

PlEdR A~ & D IO OB ICIEE bDTE L
OERNVES L, B—DBERDOA2W 0 ¥ CEMB
BEERTLCEUARTHTH 5. AERTH, BE
BE, REREL L VCEERO=>ORKMGT TR 2
MR DY DB A £ OBE kI L b iR
L, $TREE" Slfic-WTHE LR E 1313
—H LM OEEREBOBEBLILNTE .

% E

Ehrlich [Ek#AMIROKIZoVWT, 0% HBE
ETMEEINC R T 5 72 0 1 RBEHT 12 & 00 IS HRE
IC & AEWEMEER, REsE L BT HEMERIC
LEEL, UTOEREE.

1. EbDTHHELTEOMBEZBIE, MMEE2 3
PAREAEHEEEETHD, THEEbIEBED
HMERZA 5. Thid, FEMIEORKICFTERENIC

it

REBED VIVIRET, Bk E kT b L
ERTEHESNS.

2. fir#g24, Papanicolaou #fa8% & U8 Feul-
gen RIGSFFROHBEBETR, ZH0EHBE 1
BIE—HL, BoZtid DNA Biuochis i v
CEALEELSBEESS 3 bDLHEIN S,

3. BEEARREC X AR >LWTOMEER
LB OMHBE T, SR TRESONR
Ri3—¥7 25, 12BMEBUBOEMOHEA KT
—HAEAHBLNE, Thid, —EREAEIcEAEE
ORENECD, SSICHBEICLVL2 R -1
EBNHBE LT 3bEELOND.

4. BRENTOEMAR L, ¥BELANTOER
BEOBEETR, RBRENTRERISEL LS pyk-
nosis 229 5%, HBEANTREZOLY KRR 3
1<, 1285 IS OB L, 248ERI% LI
IR HEOYEEE A 2. CORROEVIIHBEEART
OEEEENEFRT EEI SN,

5. EMARCREITEEOREL LT3, 4°C
KRELIMAEORKE, 3T°CRBEL L b DI il
LCEMMIELS, IBEERIZICBVT ORI BED I
KMABELREL, HEEGTIE, 37T°C6BE% O
FRRIIBE—8T 5.

6. FrieTMlaoKIcH T 2EEHRITENT LD
BEEEIcLBEEH LM, EHOBALKTIR, 10%
Fe) vERFEEERICLEZZERAE V. P&
VEEBRERET 2EFII, TEHICEVEBICHET
340D, +1bHH DNA-histone BEMEAK T H
A5 LHEBENG,

7. RERTOBEKR LY, HiEY Ehrlich g
KBAMBDZIC X, heterochromatin c —% ¢
ZHEARHES, BOLHE L bt heterochro-
matin BB SEHER L L CHBET 2L 5N 3.

WMEk a2 IS, MiEE, BEEAE O - - R H—%
B, ROV RERE I LEEOHIER LR L - - BE
—REBERHOALET. HBFEMBSENFREOH
BEEOVIEOART&IRASSE 3 AR mE R
FELR# AL ET.
FHEO—HMIEEEBATRDHRS (BHE  RBE
W) ickohhant, TLTEBOEEXET 3.
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Explanation of plates
Fig. | .
Ehrlich ascites tumor cell in a fresh state.
a : Phase contrast microscope (PCM) pictu-
re .
Note' the homogenous nuclear structure.

b : Papanicolaou stain.

Note the smooth nuclear margin and
scanty, small intranuclear clumps.

¢ : Feulgen reaction.

Note the diffusely stained nucleus.
Fig. 2.

PCM picture of nuclear change in the cell
incubated at 37°C in a test tube for :

a: 1Hr, b: 3Hrs, c: 6Hrs, d: 12Hrs,

e: 24Hrs, f: 48Hrs, g: 72Hrs and h : 96Hrs.

Intranuclear clumps have gradually appe-
ared and enlarged as the unclear degenera-
tion progressed. At 12 hours, these clumps dis-
solved and thus the nuclear structure pec-
ame homogenous, but at 48 hours, the nuclear
clumps-like structure reappeared.

Fig. 3.

Light-microscopic (LM) picture of the Pap-
anicolaou stained-cell incubated in the same
fashion as described in Fig. 2.

Incubation time of :

a: 1Hr, b: 6Hrs, ¢: 24Hrs and d : 48Hrs

The nuclear change is almost to that obs-
erved under PCM (Fig. 2.).

Fig. 4.

The same picture of the cell treated with
the same fashion as described in Fig. 2 and
with Feulgen reaction.

Inc¢ubation time of :

a: 1Hr, b: 6Hrs, c¢: 24Hrs and d : 48Hrs.

In a fresh state the nucleus is stained di-

#t

ffusely. With the progression of degeneration,
Feulgen reactive clumps have appeared and
enlarged. After 48 hours on, the nucleus has
become almost pyknotic.

Fig. 5.

PCM picture of the tumor cell (left) and
LM picture of the same cell fixed by free-
ze-substitution method and stained with Pap-
anicolaou procedure (right) at incubation
time of :

a: 0 (fresh state) Hr and b: § Hrs.

The finding well coincides to each other
until 8 hours, but does not after 12 hours on.
Fig. 6.

PCM picture of the tumor cell incubated at
4°C in a test tube at incubation time of :

a: 1Hr, b: 3Hrs, c: 6Hrs, d: 12Hrs,

e: 24Hrs, f : 48Hrs, g : 72Hrs and h : 96Hrs.

The nuclear degeneration of the cell kept
at 4°C is delayed evidently compared with
that kept at 37°C. The nuclear pattern of the
cell kept at 4°C even after 96 hours, as shown
in h, is still preserved.

Fig. 7.

LM picture of the Papanicolaou-stained tu-
mor cell similarly treated in Fig. 6 at inc-
ubation time of :

a: 6Hrs and b : 48Hrs.

The intranuclear clumps has enlarged slowly
with the time progression.

Fig. 8.

The sequential nuclear degeneration of the
cell kept at 37°C in a thin-layer smear for
PCM at incubation time of :

a: (0 (fresh state) Hr, b: 1Hr, c: 3Hrs, d
: 6Hrs, e: 12Hrs, f: 24Hrs, g: 48Hrs and h :
96Hrs.

The nuclear degeneration process in this
system is mostly consistent until 6 hours with
that kept in a test tube. Thereafter, pyknotic
figure has not appeared in this system, but
reversed picture except for nucleoli is seen
after 24 hours on.

Fig. 9.

Effects of fixatives on the nuclear degene-

ration of the tumor cell. Three or four ph-
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otographs from left to right were taken co-
nsecutively at 3~4 seconds interval immedia-
tely after mixing a fixative.

Fixed by :

a: 100% ethanol, b : 50% ethanol,

c: 30% ethanol, d: water,

e : ether « 95% ethanol,

f : Carnoy's fluid and g : 10% formalin.

The nucleus has become brilliant in photos
a, b, e and f, bulged in photos ¢ and d, but
did not so in photo g as in photos ¢ and
d.

Fig. 10.

Effects of fixatives on the degenerated nu-
cleus. Each photograph shows PCM picture on
the left and Papanicolaou-stained nucleus on
the right.

Fixed by :

a: ether ¢ 95% ethanol at

state)

: the same at time 24 hours

: methanol at time 0

: the same at time 24 hours

: Carnoy’s fluid at time 0
the same at time 24 hours

:-10% formalin at time (

: the same at time 24 hours

time 0 (fresh

= - e N = e

i: 1% osmic acid at time 0

j : the same at time 24 hours

In the fresh state, the specific nuclear str-
ucture is visualized by each fixative respec-
tively, but in the degenerated state no such
difference in nuclear pattern among fixatives
is seen.
Fig. 11.

Degenerative change in chromatin pattern
as seen under electron microscope.

a, b : a fresh tumor cell

¢, d : 24 hours preservation at 4°C

e, f: 24 hours incubation at 37°C

a, ¢, e : Fixed by osmic acid

b, d. f : Fixed by glutaraldehyde-osmic acid

The nucleus fixed at a fresh state by os-
mic acid alone shows euchromatic pattern
(Fig. 11. a) and with the progression of
degeneration heterochromatin-like structure
has appeared (Fig. 11. ¢ and e). When
fixed by glutaraldehyde-osmic acid, however,
the nucleus shows heterochromatin-like struc-
ture alreadvy at a fresh state (Fig. 11. b)
——a most remarkable difference in the
nuclear pattern between Fig. a, c & e
and Fig. b, d & f.

Abstract

Improvement of biopsy technique has made it

possible to obtain the

specimen in a very fresh state and thus prompted us to re-evaluate the classical
criteria of cancer cells which were originally established mainly based upon

the morphology of the degenerated cells.
In this study, in an attempt to clarify the degenerative process

of the

nucleus, using phase contrast—, light— and electron microscopes, morphological
study on the Ehrlich ascites tumor cells kept at different temperatures, and

unstained and or stained with Papanicolaou stain, and Feulgen

reaction, re-

spectively was performed. Furthermore, effects of various fixatives on the nuclear

pattern were observed.

1. In the fresh state, the nuclear structure observed under the phase contrast
microscope was homogenous except for nucleolus, but with the progression of
the nuclear degeneration, intranuclear clumps gradually appeared. The similar
finding was observed in smears stained with Papanicolaou or Feulgen procedure,
thus suggesting that nuclear degeneration might be closely related to that of DNA

and nuclear proteins.

2. To confirm the reliability of such phase microscopic pictures the same
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cell once observed under the phase contrast microscope was fixed in a free-
ze-substitution method, stained according to the Papanicolaou procedure and
observed under the light microscope. The finding well coincided to each other
until 8 hours later, but did not after 12 hours.

3. Comparative study on the nuclear degeneration of the cell kept at 37°C
between in a test tube and in a thin-layer smear for the phase contrast mi-
croscope revealed that pyknosis had appeared after incubation of 48 hours or
more in the test tube, but none in the thin-layer smear. In the latter case,
a hazy nuclear pattern 12 hours later and a reversed picture of freshly observed
nuclear pattern 24 hours later were seen. Such differences in the findings were
presumed to be due to a pressuring procedure for making a thin-layer pre-
paration.

4. Study on effects of preservation temperature revealed that cold preser-
vation (4°C) had prolonged the nuclear degeneration until 96 hours later.

5. Study on effects of fixatives revealed that there were considerably marked
differences in the nuclear pattern among the fresh cells treated with fixatives,
but none among the degenerated cells similarly treated except for with 10%
formalin.

6. Electron microscopic study disclosed that there was no discernible
heterochromatin pattern in the fresh cell, but, with the progression of
degeneration, heterochromatin-like structure had appeared.
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