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SOME OBSERVATIONS ON THE NUCLEOLAR EXTRUSION IN NERVE CELLS

Department of Histology and Embryology,

Hou Chia—Chi Liu Chih—Hsun

Extrusions of nucleoli were odserved in the nerve cells of various mammals
including albino rats, dogs, monkey and men, This phenomenon was seen more
irequently in the spinal ganglion and to a lesser degree in the cerebellar cortex
( Purkinje cells ) , cerebral cortex and sympathetic ganglia, while in the spinal
cord it is rarely shown I() sections of spinal ganglia in each species were ta-
ken for caleulating the percentage of extrusions, Among 8837 ganglionic cells 99
cells with extruded nucleoli were obtained, with mean value of 2.58, (was
the average percentage of the total cases) , '

Extrusion may involve only a single nucleolus, in case of multiple
nucleoli, there may be one or two nucleoli extruded. Segmentation or fission
of the nucleolus has been observed, amd in such cases, with one segmented-
portion extiuded, the other portion may remain within the uueleus, QOceasion-
ally, a fine filamentous material may be seen between the two segments,

Possibilities of attributing nucleolar extrusions to artifacts or technical proce
—dure can be ruled out by the fact that the directions of extrusions demonstiat-
ed are not always coincident with those of sectioning, and may even be directly
opposed,,

The nucleolar extrusion is belived to be a spontaneons process initiated by
the nerve cell itself, It probabl represents a kind of nucleoeytoplasmie exchange
and may play an important role in the protein syntyhesis of the nerve cells,



10 | 22 i B 2 B B 3L 2
1964%£

7 il B e 32 KO M i 2

WA NI -1 R S A 2
£ E L

FTE168541E Isbrandi de Diemerbroeck EfESHIEMT R KERNS 3, T
B, +tAC/E T, Aeby &R S5k, M LM F AW AR T X REMNN X
B, W, HisfFR TXKEROER KL, W, Ewart FMEFRE T AKX VB R
fit, B XEROBEHFERFAT MK RahEE M, ki R K &
J& ,Glassi A Vs R EE 5L, Al T X K EM R F H . KramerfiGlass, A. F, Foster—Carter,
R, C, Brock PIERFHBEA, RAFRXKENME wWHRAKES. RIEHFEREX
SEMREMEEWER BN TLHGE—, E4% RUBHR0EHEEES
=4 mE. A, Boyden, G. 1. Birnbaum, JL&RITTE A; W MEF SRR X &
R E) ¥ E9F%, WF. Kovats—jr—Z, Zsebdk, ERGIE A,

A3 BRI AR E R M3 B B AR A R, AEMET . O
BEMBREEERONY; ORSERXSENTEMBERIR; OXSE., IRk 5HHIR
ERPOBEXR,

o 5 h &

BT 3705 R £ e A LM BRA AT T W,

1., A4 ms RE R FRARK,

2\ SBUFRA23M*: JESE 1 — 3 O FMEBRIA, B AL 1 Rk N, FELE
10% TR E#H EE G, F100c, cRMEMREIST BEBIR L AR BRER, TIEASIR, &
PRANE K&, 4 — 5KRME, HRAHRIEEE A 405 oz,

3, HERIES SOHES T B, APFRS TR 2 6. RN L BE b1 e (ko
AEH, FREMES, Bl100c.c. kiR 9 —107% Bk ARG8T 2 352 45 Fh BRI,
SRMEALIBRRSS, wiEHAERERKEARKIIN A4, BETEEETE,

b U -

—. Eff_EHZSE
Zit EHAa=AE. ORREN THAE RS, B/ LTRSS EER, #

* A CH A S RRA R R RFEGIE frEE &



LMEF R CHE 11

FETHHSERR L, BEFRAMETE, WEAEHRE, KREKE. BT S5k
h, OpE ., OSAREETH 2HRAE, AR THHILAYEEE 588%, _

Sla=mrNEE. OREATUE SWEEM, BB TRELTZENE T
ANEL, WHEREH (88% ) —F iz hmruiigkfa, AT AMUFEOTE, @5k
fdéﬁi"[, I 5 R E AL BT, OITHAAENTE 5HME M, O T &4 NRE 5

4, HELEEMMEOLE, TEAERE, kst RTAHEERE LW, FREELE

HﬂrﬁuFaEm’JﬁE“%ﬁfﬁﬂl%

CH D) XSBNE, FRSEBMGERK (E3 )

E BN R AEREN SN AR, EPASE A EX (S) BT B SE
X (I#%L)ay578%5:290.41%,

SH42. 46D~ AEL A AJFE (B1+3 ) FURl (B2 ) B SA, 81”1{% M 4 # &
Se AN, B4 8WE (B1) fuJd (B®) W |AEEL16.07%, FLR2AT . 39NKEB? 72 %
B*b T &msBl+a,b! ) BUEE3) IR = Ry flm _Li%R 4T, 4Lk (Bla) EHE
TE e EATISS §i3 (B1b) T nitiat, BALEAT TaE Em A B, 3
R (B3a) /fh'f‘f‘}%‘eliﬂlﬁx RV =SN )Tbé%% FzJE %N’“:—JEBJXLFUJE Z=RNE R 4 TE

B%ﬁh«@@né}m‘ (Bza) HE7 (B2 ) XEFH27.39%, £15.07% AB2aginsk
AL, B2ajlykBm G ATt e 1/80y L Beb1 il P R L FaM AR, *EAE 35
#syi I (B2b1) AiF (B2b2) W, A-THiaTik 1-1/2—38/4f a9 5 i,

"I TR PRI B AR AR, A E(BY) 5T (B ) WEBRKKESRTS.08%,
B4y iE3% (Bda) misEATARE S 1/8 T4 Wiz (B4 ) A % X 4 AL
(B4 AT ( B4b2) WX, AT TR TR _L1/2—2/3iE a0 ks mbhm
B3I T4k L (B%a) 1T (BSO) W3, AT/ E. BEAHNHNETL/S,

(Z) EMEMEKErZ TR

LM S E 5 59.69%, REE MBI (RBI R (BT, 9D,

. SEY T /H23.29%) HHE12.83% K B2 32BN T B2 s BX2 MR AT
B1+3a,b, B2 ( %BX2) +BX1b%l _

S=4ri84.25%, EIB OIS B H17.820; EB2ay Az B2agRIST £ K
#9.59% (E 6 ); B3EBZaSsTHRSE=AE L —X#K4.11%,

BX1b 26.08%., EIB1Z 4Z% Bibfg i TB2#%BX? L, {EBIbMAEFEIE,

B1 ( Med. ) 12.83%fn1B1 (lat, ) 28.77%, B Bl FH, %ﬁlk&i?ﬂ*ﬂ 9’r 1
2, He 7{9HF]HIEJE‘1H:_Ji

B#/3%1 5B b T #64. 39% , B 4 i 4 ﬁWaB%ﬁ%FB%%%m”$MST$a
Hh37.739%BD T BB L, B% 0N, LR EE, 305 OB°bhEMR
% 5B2aA TR USEAEL —%; OBDTFEEST L UF2.73% (5 ),

B2/y4, %, OBXH#A Y BA B2apgElEB2 R — T EIBX2 (E5., 7.

9 ), & 16,44%, &F BX2gyHIM, #5EBERRIREZM TBEBM: MTEBWITES



12 19644

F#4.11%; TBESE I ZREME (B2ARRBRTSE I ¥z EE o £ — @ £
0.3em AT ), BREHZSEZ/EN A 9.69% ( HF—mZ B2agMTI s T
B3 1 L3%£2.74%, @B2a5B2byRE24,66%, HREZ B2a AERMNH W LB,
13.70%m _EEHS E; 10.96% 1 T3 I L (EIBX2a) ,

B2 (lat. ), JUSERTAEM (B2 BIE, 4 BIRKESHRATHERESN ) 2B2 ok
AT, BH % BB2a (31.89% ), mB2afffER{E4B2bishfl % HZz —3
(S HBX2 B2y H 23, $£34.79%, E 7., 13), B2afumikf, HIB2 (lat.) HBEF
B2az2 ik (30.44%,E12) HBE S XEF B2, FHB3, EABLAIT 4B4(5k 5B2%a)
Z BRI,

B2afin32.89%, RN BRKRTU TR A —#irFE. #HBb ( 4 1) K Bia
(12868 K F; HERNF RHIFTC6 M),

BX 4a #20.65%, XB4atiB4o R eFEHME 1 £ ETRLSENTE RER,
sty LB —B T =47k 4B2b, B2a, B4*3HEI,

(R)FZRERBEMERER TR EMHE(EL )

BELIVE, ¥ E5EARKEHRAFBRARENE, kIWRERETA=ZABE
Z(WEAHL, 2., 3) SRERTE, WERUTERESREA—H SHEEEW
BAEHS, B, MUY OUERTEEMNA/NIG (TLAE—, Wk TEXNS
A B B B R

T By b SRR RIG) IS LK 69.86% , A BXIbTY RZENM REE T HH26.03%,
B IIBREET K, WERTRAE—IE ( WERBT&DEL) %5%%, TERT B A M
S E80%, HA86nHEZ 2 ENMB TR, WHGETHMMES . £1/3% & Wi,
TR B — B A Ak T E, BAISVeb, sk, F409%80HH LA B2bl
EB2b2:2 21, BT R _ LE3 AN R, ER&AD ERTL (IhaTH% B [ &
B T2 AMHE ) YTEENE, HASVa,

LEBRTREAEWE (S — UL T Z i Aok ) E72%: AR 3K
780, %3 3 pBEFA RIS S ARTFAT, EB WSS/ E B L ARk E L,
HAEVD,

TERTR(ER#H) — M TR T AN, AL T e R R ES =T Al
R R SEET1.74%; fER IR EME E I E B A UL E¥ 15.22%, UT &R @ # 4
6.52%,

fnEB2a ( A4EBX2a) H7E, HIA3206DHEZHH46%. £1/8B°b; 1/3 B%a
X B4a; T1/3 B,

Braf ARG TiH#E14%, FHh— & MRR®EA,

SR L. THZANS2HA (LTERELCRRELHR ) EHL2 D Ytk
AR BREMAELI2D.

=\ E e sk

#= WG Zh AR s S BBk TRl S, mES R L, 12z KB 2 R AF IR X B



ZMEZBRRLE 18

B S, NpEDER TR R RS R AT B, A TH RS ERMIAT
W, #HEE EHHRSBFNXRToAZE (E18) . kB EMH 3 E DI A RiEs.
BET EH2SELHABD, #AHBRALSHBER,

MZE TR = B e MG A il EH 69 B3NRA 3 —6 3, HHBAEKRN. 4%
42.81%, 53733.83%, 3 3014.20%, 6 %9.66%, {H:XeshARAE#EE TR & M
W, RE[MARARBKE (0.83emLl k) 897, @5 HEERT ML RE SRS
W — BT ABAT (14.81%) 5 LT ( 1.59% ) HLA W0 B60 5 By Sk AZasAX 2a,
HAGIL AT (15.87% ),

RUBREY B AR EIR R N. 2 %52.88%, 1 %42.86%, 3 %4.73%,

RFRIEE, A1 M2 REIR, 2 X2 ANIRML.76%, FA TR HIRA47, 61%
3B RAVRHIRE, 47.61% 2R AF, A2a GAZDYFIFEELL 29 %, RNH
B2afidn, A2DRiR, S48 MBS, BR—pIAZHIET AX2§5iES; ¥4 A% §R
A2agiAX2aH iR, AZamk AX2a FRN7H % B H 426,970 (% 1), SASS AL T ¥
23.83% .,

#1 FEA T B M- IR T B3 IR 2 IR

Ve * Boyden | I& it | SEfHgES Z: 3
7 5 50 75 50 63 =
) A IR, Atast 46% 48 50.8%
*AZa5A4 SALAT | 12% 12% 23.83%
*A2a7EA 4B RIT 14% 8 % 11.10%
AralisigA® ‘ 10% | 4.76% |
*kA 23 HEASDAT 6 9% | 28% | 1.59% :
AcaTRASE AT 12% | 9.52%
x e 2% g
(2) AX2 311, AZRHIR | 1.59%

*H o 6 PIAZa G 3. A2b-+A2a1RifE, A%a2etiii 5 HY; 3 —HIAZa
Z—XKEWMMHAES, FH—K AR,
*AZgf K —KHADDFT, —HKEBAL 7
114IBX289 3Bk ( AX2 ) #2415, (B RHe% 54, HLRSHE A% (4
B sAla ( 2 41, EI18) AT
LRI, 23%41.26%, 3 %389.76%, 13(12.71% 436.84%,
=3 Db 2 B AR 48 R Bray B AR ATUSAS 0 AL, DS EIFREIAIEA®, 19,05%:
@ EIEMAL, A%a5A%D, 20.64%,®MHIEIRA Ala,Alb ik AX1b 5A® 6.34%
L (@E18), @STEIRM Ala, Alb st AX1b, APa5A%h, 6.34%, ®A'HAHIHE
ARIEHATIAT, Atbm AX1b, Aal*?a, AbALE12,71%, Al*®a, A'DHEIT.45%:



14 19644

AX1b, Ata*® B 4 789,
A2 Bty sh IR B 15149, 209, S 1E36.51%, AlbsAX1bRiETALa= IF 14,50 %,
Je v Be 6 3 Uk =5 7769, 8600, MK3.17%, B S KM IE23.81%, ®f X B 8.17%,
M7 AL AS HADIE RIS IR L A ARERE, WD Bk 2 i — s Ae Y v
P&, RIEEEZZEEWE 2,
92 Fa By et o B U8 By g Berh /N 81 Bk 52 T B B B R IR 88,8900, i 42,
JA 0 B RS P B NV 15,909, REEESN AR R B RWEBREIT 9500 A4S E i B a
16,8600, B RSN IR S5 2T Be 3. 18% .
B T ERIRA AA I —THEPTL14%. AN BHISIREA2,87%, E3RY)
AEPCHT 2y M =80, (D2 4MIET1.48% ( A4+5 547,619, A4 B3 IR 5 23.82% ) »
@ 2% 4RTE611.13% (A4*5,.59.58%, A BEHIIREL.59% ), OfH M & #f ¥t
17,469, FrA4GHRTIAS H-U5is89.58%, A4b HASJIHTIA dart 55 6.34% , A4b §iiE
A 4a 5AS I FE1.59% » M, ASRA THEBIE. AdE TH AT 4515.9%:
A5y FTA4a s A 4h A B4 15,9000 4118, 189% ,

w2 AP HADIE Iz %l

fie # | Aoyden | MEE | A& 2
- B 50 ( 5 63 @ %
WAzl . 5% 25, 41%
IAE L% (FEASE.8Cm, PL ) 250 112.79%
B LA (BASTEO, Sem N ) | 42% 9.53%
MY AT ( ZEAS) 8% 3.17% ;‘
MAS 2% '
(DA*DZ Bl ‘ L 42% 40% | 57.13%
MES b8 2 bR 30% '30.15%
ZEAS ‘ 109 10% 20.64%.
JAS S 2% 14%
MMz AdRASS T R 8.17% X
MBTIEZ AX 2 o - ,, 3.17%

=, ZEMi_Er# iR :
B 220G LM 45 B fn iR e AR R AP G, B LM R ERCRERIA . ARSIk & A
ZTICH S (E19), Bl 5E FTHEFRaTREALE .
- TTRTRAIEEEV2 S VX2IC A LWL AR AR, BER EMSERGAR RIC A&
B (%3 ). OKAB5%, PIVRRIBCAVIT? (18,83% ) V45 (6.67% ) KA
B, @=KM45%, V2RIEVITI EVESIT A LS IRES W (21.67% ) . O
57120%, #HTFV2 5VX2 (EH20) V2 5V5 ( $V5b ) 48 it A LMo Bk mfE 8 o



=B FBLam s 15

”

RIGEFGIREEVIEIRA LG R B BARWS A=, OKB15B1a 5t fi] Z
V3a-+b 5B SHMUZ VARV /G, A2 ADAM ZB2EB2bAME 5V LA,
A EJG#FAR, BLBY K5 63.83% ., @BRafitinsii B BX2alf, RIVZiB2b SHAIERFERT
HICAV2e, WAIE20%., @ FH_RRRYEVI R AV (FVa+b) 5V3b+e (
®Vie) =X, MEB/E—WrBBEVIAT; EEBHE 2R T A Ve, WAEF
21.67% (20) . BHE 5% ( 341) B2 45%E, BV EEsRE -8 (14)
=T 240) o WS EH . SR G VIEVIa+bRVad TH25.01%, 5ViasT
#10.01%, E A L IRE11.65%,

%3 = B k2 T A7

f % | Aoydem | yTEE | MBS A i
m w | s 75 50 60 | H %
(1) EIGHIE— % | msEBAsh 8%
V3i T X & IR 6 % 8%  6.67%
VziE V13 26% | 26% 18.33%
2 2 ; ! ‘
V\,ﬁyﬁ’gvﬁfﬂ%ﬂ j |  3.83%
A R | 10% | | 6.67%
(2) LIS IR= %R 34%‘60&6.93%; 45%
Vzgngﬂ%%‘g;“ﬁﬁ 36% !40%.93%' 21.67%
Veagt AVI+S, V3 ‘
btciEA LIGEEIR | 2270 ; , 16.66%
V2 5V 45 VX2 - V4+5 ‘
AT % LB IRAE | . 6.67%
(8) -1 %5 R % 59 B4 22+ 5.86% 2%
. i | |
, | |
V2 5V Vobsy Bk |
PR T T 8.67%
Vz_—[?ﬂ\f{ﬁzﬁg;ﬁ?ﬁﬁ'%&]\ i | 3.33%
AR 4 B aY 1'
V1, V2a, Vibsc, | 1.67%
V4, VBB | ‘ ‘

]

V45V AT 66,6708 F, BR1.67TGILA THiEFIR N RugiC A EIGEFE, V4
BV 4y 5#£928.88%, V4*8a5Vobr #2207, Vo uVebie A FhinHIRAEYS 45 Bl 4



