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Light and electron microscopy on the splenic ellipsoids of Rockfish,
Sebastes schlegell.

Hee-Jung Choi

Department of Fish Pathology, Graduate School,

Pukyong National University

ABSTRACT

The light and electron microscopic morphology of splenic ellipsoids of rockfish,
Sebastes schlegeli, were investigated. Ellipsoids in the spleen tissue stained with
hematoxylin and eosin revealed a number of bright areas distributed evenly
throughout the splenic pulp under light microscope. Depending on sectional planes,
the shapes of the ellipsoids were circular, elongated or branched. Endothelium of the
ellipsoidal capillary was composed of a single layer of cuboidal endothelial cells.
Moreover, the capillary wall was swrrounded by several single-layered euchromatic
cells. Between ellipsoid and pulp, a bright area was noted. Although fibrous matrix
was not obvious in HE-stained preparations, it was clearly visible in Gomori’s
periodic acid—-methenamine silver stains. The ellipsoidal cells were confined as
euchromatic macrophages and heterochromatic reticular cells arrayed in a single
row 1n electron microscopy. Cuboidal epithelium of the inner capillary was
characterized by the presence of discontinuous basal laminae. However, the reticular

basal laminae were continuous with reticular fibres between ellipsoidal cells.



Ellipsoidal macrophages and reticular cells were interdigitated with their abundant
cytoplasmic processes. Erythrocytic remnants being under lysosomal digestion were
often detected in the macrophages. Discontinuous but thick bands of reticular fibres
were clearly delineated from the neighboring pulp. Pulp area between ellipsoids was
filled with a number of cells, mainly erythrocytes and lymphocytes. From the
results, we could summarize that the ellipsoidal structure of rockfish spleen was
different from that of other species reported previously, particularly in the
ultrastructures of endothelial type of capillary, amount of reticular fibres and
electron densities of endocytotic vesicles, even though the two comparisons were

basically similar in the rest parts of the structure.
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252 2H(Sebastes schlegeli)e 0T o1F AFFE Aol HAKH R HH, A
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gyozs ws W EAEBY ¥ SUARL JoT, dAME qF T4 F

Z9 YzxA(ellipsoids) & FAc 2 & Wyl gREL o|Fu Q) el x3 9

N

et wg Nee oA 24 A 2L WA wgs vy 2 5 Y
o g2d, oF9 ug uelM doju ZEF I W hgd o WA
A4 75ty AddE FxAY PPHA 2 F2F B9 £99) A dast

ek
gz ol MM E(reticular cell)9 & X2} A E(macrophage)2 ol Folx, FHA
ZAERL SR I F2E AFAUT ofFE XFF A RE HFFEA &
Aste Aoz Ae)A o (Zapata et al, 1990), T5 Fol @t 2 27| Fo gl
&

o] A3 zpolE Holx= Aoz Hol AtHSuzuki et al, 1977; Hatae, 1978; Blue
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Weiss, 1981; Buyssens et al., 1984; Olah et al., 1994). ol¢} 2L =L T/ F

AWM= B3] AR ndoliA A ddEHo] 2 A7yl 23, FEFV BE AR &



#HA At

AFoA FEA Fujd BE ATE 2FA BA gow, oF 6ojF 7THY A
=fo] v (Zwillenberg, 1964; Graf & Schluns, 1979; Fulop & McMillan, 1984;
Quesada et al., 1990; Espense et al., 1995a; Atsuta et al,, 1999; Kang, 2000). ¥ x3|
& ABAF F AFHFAM 53] & 2eHo e AR g8 don, ojF
YzAo] BAFx eAH(Ferguson, 1989; Zapata & Cooper, 1990), ¥& HXE2] A o]
7 Q& Aoz a4 Yt Lamers & Parmentier, 1985 Atsuta et al, 1999). 221
Wgolel ¢ HzxAY EFARFTFA ds ATt N2 JASHA 43 U
(Atsuta et al, 1999). §ZxFo] &Asts Ao 2 7]&F x4 o 2FHFFY
A4 & Aolrt Y Aoz Hol ok ey, TR Yol WHAERS B
o o] THFY xolE Holx, WIHAE 2 7ATR F=, JAAE o] mlAA}
#= A (intermediate filaments)dl 1AM E oiFo] WE zolE Roje Aon &y
A g)tHZwillenberg, 1964; Hatae, 1978, Graf & Schluns, 1979; Fulop & McMillan,
1984; Buyssens et al., 1984; Quesada et al., 1990; Espense et al, 1995a; Atsuta et
al, 1999; Uehara, 1999; Kang, 2000).

o]Fo FxA /5L tE FE F3 A Aort A3, ZAEAY Y A &
A ¢88d Fo} o]lBd ¥ xa] HFES A 7T e A X2 A AU
tH(Van Muiswinkel et al, 1991; Dalmo et al., 1997; Press et al., 1999).

B Ae] B &4t AFolFe ¥ 2HEFS geE AAAA ¥ dAx
zle) e B3t 2 AAAASY sjHoz BAFA ojn] Hud TE ofFH A
olg} 1 Ul&g B 9 BA5E 29, £ olF9 AWAAAN dojue
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1. A3l FX 2 44F A73MA Ad
AF 80~130 g, AF 13~18 cm? Y24 =y B (Sebastes schlegeli)S AP4
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A &A FEERR, Agel ¢rg dARA ARIFTE FA &Y I 29 EFH

detels oya7 B, AT L AFHA A, AR P4 29w ¥ W)
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22 BF TANA AFH AN ol gl glE AME 207l E AEsto]
A8 Al ALgstaict

o] ¥ ¥AEA HAE hematocritF: A F A =% REA Ui FaA0FH HAb
g %3t Hematocrit® 32 heparind 8] ZA & F4E FUsted 3,000 rpmoll A
15872 9AEesd Ao, 35-45%9 HHd =& AAE AHoz FAH
EZ FAFEL methanold] 18F F May-Gemsa ¢ PAS @43 A8t d7AE

o] o3 AT @ Ul BT



2. %% 3 Az A3 X2 A

(D 2% Anm73 12 Az
a. Hematoxylin—esoin(HE) g% &

Ethyl aminobenzoate 100 ppm2 2 w3 F 7L AAHUTh AE SA 4 AA
2RH w3z g A% 5 melWe FAZ Ze F & A(Bouin’s solution)d] 3L
A, 23 AL 13 DA F U Y nARFRE AHEE AAERAY. 23
A 24Xk AR, 70%94A4 100% TAEE g e A
(xylene) 5933t stetd gir)7lx, F2kd Fo] ¥ microtome (Reichert-Jung
820, Leica) AH&3te 5 mT719] AL AUk F4HA F¢o wek HEEH S 4
At Aot

b S5 FRAZ

Wg g ARA AFTFES SAsts BAd BRANY FEN gxde) a2
o3 FARE AL stes) Aed 4744 71 FAMe ALY £H =
A W hemosiderin®] £¥4% 2 7 YEE A7| )5+ Prussian blue reactiong

gtk 1 2 AN FEL vgH 2ok

(a) Mallory's aniline blue collagen ¥3(& R 234

HEGHREE Az gtd g g8 distd b33 22 ooz 8.

g #edl F5AR L FA4 olFE Weigert's iodine 10837t Agldti, 5% sodium
thiosulfite 8N4 2 jodineZ AAS AT Acid fuchsin® 2 1¥3t A28 Aniline

blue solution®.2 1Azt A3 5 F4, &, FHst 4 B4 Aok



FARG 2 ATAAE A2 PPV Urhie, He A, JYTE w34

o2 Wh3g yehdn.

(b) Modified Heidenhain’'s Azan @4(¢ R 23)

HEGMEE Az vrdg BE dste tdd & o2 448300

e getd, 3534 L F4 °]F Azocarmine &Y Z 56T incubationol] A 1A]
b S A1 5] 0.1% aniline alcohol® 10¥-7F 23 H, 1% acetic acid alcoholZ 1
27 2838 9. 5% phosphotungstic acid 15¥7F e ¥ 5 Aniline
blue-Orange G F§do2 1587 iz @43 F4, g, 533 94 S A
.

A5, RAAF 2 AL A% Aoz ey, A3 HAPrE Y S
S verdrh

(c) Periodic Acid Schiff (PAS) d(F¢ R 23

HEEG M EE AZA wbdg EEo st dd3 22 Feo=2 g4siq.

2 seu|, #4343 2 A oJF 1% periodic acid 10837 A#da, Sciff’s
reagent ol A] A" wWi7tx] Az}stdch NaHSOs £} 283t 38 e & H
%A ¥ Harris’ Hematoxylin &%) 1027+ Mstn FA, g5, 533 4 Y&
At

AR, Z1AE 2 39 A4 gx A ukg-g vehde, 32 34 whed Y
2



(d) Gomori’'s periodic acid-methenamine silver @4(¢ 9 23

HEQ M E 2 A1zA dhdg B8 diste it 2e 8oz Iy

g gl $433 L $4 o]F 05% potassium metabisulfite 89402 283
Ak3tA1Z) & potassium metasulfite 8RS 2 9] manganateE A ASt3L Ferric
ammonium sulfite <& %402 387 ZAFAG. F4 F silver §4o2 183 A2
33, formalin® 2 3%zt #AAZ HA Gold chlorid §4o2 182k =4t
sodium thiosulfate $=-&No 2 287t A 3tx, light green solutione® 2¥3t dix

A9 | A, g, FH3 2 BYLS A

o

ARt ARHHE ARV PSS Yehie, UeAE 25q02 We
epieh,

(e) Prussian blue reaction

HEG M E 2 A& vbdd g2 diste] b 2e 8oz gt

g HgA, 354 L F4 olF 10% potassium ferrocyanideZ 1083t A efsta,
HCl-ferrocyanide €992 56°C incubationo]A] 3087+ wH&3tdt. A F nuclear
fast red 902 1082 & 949 & H FA4, €5, 7393 2 4L A

37} 8 (ferric iron)L H Aoz FAvreS Yehyy, de Hyoz gatdrt



2) FRAAEnE 3 4

AE F vjRe N&3) At ¥Fd 25% glutaraldehyded WA ¢ 1 =
AR Td 4TCoA F2% ¢ AnAsAch 01 M phosphatic buffer (pH
70-7.4)0 A A 4 1027 8 FASFA 4THA 1% osmium tetroxide &4l 2
A7t E9F $1A4e AASEL 0.1 M phosphatic buffer (pH 7.0-7.4)9 A 23 & 10
B2 A FA8 T 50%0A 100%7H <32HE 59 ethanoldl4 €573t Propylene
oxide(PO) A 213 % PO : EponEFE (1 : D2 JFF ¥ Epon& A (EpondlZ
DDSA, NMA 2 DMP-30)3 §7 9% % holderol 0] oventjoll A 40CollA 12A13F,
60CTNA 48x17F o2 AF Y Ao} semithin sectiong 1% toulidine blue TH
st WP S A9 - grimmingdty, ultrathin sectiond® uranyl-acetate$} lead

citrate ]3G9 ¥ FHAAEWZHITACHI H-7500) 22 &3l



L A% =HEFAA ) vjF =22 JHTH 44

(1) 2334 43 a4
a. HE g4 % &

HEG A EEA v)3L &3 mesothelial layerst A3te] $F2 eosinZ 9] Y4
FEo2 o]Foln gk JTd o3t E2qAA Ao, v AN I3t @2
T trabeculae(¥) )7} #& = QA tH(fig.1-1). ¥de AAL AgAs &L AYsae
FEF TR Qo] AXS Alole] WAeTE Fol AR #AHAGD dgiFEe] HE
77t Bol ¥£X¥ splenic cord(¥A)7F AR AR FEAL 6 Ao HH
B Jehds 9902 df AAH}Y R F92 melano-macrophage centerst 93

E°) #ZHAvH(fig.1-2).

9 PRAL PEA 23 B eosin®AHO) W BEoT g YIS A
T Aol BRT Ut o] YBBHY 2AE F2 E5Fe) A7, ART ¢ =¥
AMEZ FASS JNT. WERAL Aol © Y, 3Py £r Yoz
BAYYom(figl-3), AAP¥oz 498 Ao A4d: 439 Algl-He I

73] 175~275 mol At

o P2 dFY P IS wgez fE 3 T AFEFe= FAH
AN, W= &

S Ao AYT £t WA} BAHIE San 924 F9
9 mAgae YUt B3 4y AT FAH Ay, WAHNTE oA



o] ¥3% o] AT WRES AXsPor, 1 Fut BFAsA A
A4 gl wn WMAERG 2 92 A1 A¥s EP43 ggod, gwn

phenylhydrazineg FAFG 7HAANAE 47]d @ = A7 F49A

b. Mallory’s aniline blue collagen ¢ 2%+

v Wty P2 AF7F FPueE Btk o] FAME FxA P 2
AR Uy 3 714 GolA B3 g HAHfig2-1). WA, dxA e Fx9%
Hlgeoke] AR &348 HEEY FEAA 29 g% 3 FFHA

c. Modified Heidenhain’s Azan @4 ¥ &

Fya 4477t Belo] Agew, AMdN FxAe 1 BARY ARTFE
FARLoz FAoz FAol Hof 4A FEAUHAL2-2). WALE E5E WA
z 9e pEdez yehn 4Y7E A4z vehdth §28 ) (sheath)S ol
2r AE3e AEHe 237 ¢UYes WIAE Boe s JA4HAYG. MMC
=A% Aoz degew, Yug v W AFFE7 A% Yoz Yoz
Bt

d. PAS @4 EE

gz o GHAES 822 O AEF Aelrt RS e LATHg2-3). WA
o YT YA BHo| HUom, YEAY Pl FHT AW AMoE
9902 MMC} ol & B4 JUPE Fyo2 ey,

e. Gomori’s periodic acid-methenamine silver g4} ¥ &



A FPew

iy

WA Ee gk ZIAR R FxA Y 7R, & v BAN
Hebdo 24 HEEGMYAAE 79 o3 A#48 Fx& 9% + dded
(fig.2-4), 471944 AL ZE 94 F F=x49 J&5 /M 383 Jehdch

f. Gomoris’ prussian blue reaction
Aol g JEA ¥AFAFRg @Yo MMCrF ##EH=d, MMC Wols <%
hemosiderin FAWSS EYoy RE #Hx3 Ydixes SAAWHEE veERAT

(fig.3-1).

_10_



2 FHAAANRZH #F 23

ot

o FxALe AR & 27 mZ, AW ALY 722N e 7R
de e AALEY, TR AFAF7E A FH9 v5G FFE FE] HA
thfig4-1). @22 &9 UZoe B34 Fd d&e HIT WA HE9F 252 &
dsggen, 5~6/ WY AT FHE Wzt FAE ZAEHES] dFolUT 2
g Zole RS AEA B712 Ao AER RAAFEC] €A ¥goey, dFe=
A EXAMES} AFAEY EAE FAY F A} F=2A W AR WY
AEe] 71ARgAM BAEHoE FESFAN, SEAMEG AFAE AoldMs G

o2 EE¥SAL, ARAYANE FAA BASHo2 BEIAY

FzAo] dYgAE ZAIEE 4B UA(figd-2)= ARERd 9 BASA 7A
wol AL FAn HojA FAG upe} o] wjg EAX Y EAT 2 e
A AEE FAGAT YAz 8 fE slrtold] o] A F A A (heterochromatin)
o] T¥&A E£xax Nt AAL=sE ¥ #HEF (ER, mitochondria®t F°] &
AHdon, AxAe 7IA&H WYASd TFTEY FALEE K T2 EELXE
(pinocytotic vesicle)’t th EE3a AT o1& HIAAE Ale]dM = AFwH(gap

junction)e] &elx Ao}

P2 O S E(figd-49E Fo] E7HsY 1 F 4 A (euchromatin)o} 353}
Aok F2A7 FAHReH, B AER 718 Yo ol AES HIZF AAE
72 s 293, AFA Y= mitochondria, rER, ribosome, primary lysosome,
secondary lysosome, £3t% 9] x4 AEFES HEA FF Fo] AXHAH. FA A

YA E(figd-DE 2R 7He AZE E7I7F BAMIeE wo] glu, o]RF H|F= o]

- 11 -



A el A ZEAAFERT o] A FGA A (heterochromatin) o] FH3Jch ATHL
AR T =4 el on, ol MAE F =EA fERFY 2 AxATo 93 74§,

2& Golgi, B4 free libosomeo] #&H 7% Aot

Splenic cord(¥4E)& FAHE FEEY AAUET 2= AFATEL FHw

date] Az A@He] AAL, of Aolol AYF, ATE, TEAME, FAHME 59
7% AZHESS BRE 5 AT

_12_
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B 439 43 zvge u xS A2 FAZ ERgd FxHAxY
ARAE7L GAEZY g2 A2 L o]F 2 UNT o x| EYUAA He &
2 B39 YU E 2 EAZROE EFHAY o] HE AR 9T £
A&A 71AWE Zn YAon, FxH 9 wieste] FAFAYA AR FHE A

DA BAdsgow A YU

Fatdn R FEAN 29 BAL T4 HEGNAME 7y, & AFdA
HEE AHA 71294 B8 #FF 29, 23 AAY FH vy AME T
Wt A AgNstE U Fe, 2 A4 2 £F8 £33 & 7 e S99
o] AAY Aoz Al @l 53] Gomori's periodic acid-methenamine silver g4
£ 713¢ AA dAseR A FAY wd g4  F Ao add, 28 A

Bt 559 Ahst g £E Y Aotk

4r

dx2 71de ¢A AsE
Kang(2000)2 LPSFAME d@vjolil A A FxzFqX it FAAN ABHd#E &

2% + Atk SHYeh

olgjgt zyEe YA Fxo JojME ojn Bud HE oF9 B wAR
Ao Z veigonl, RAEY st iy Axz2 FAH e HiA £
(Atsuta et al., 1999), FA /%o (Espense et al, 1995a), Y(Graf & Schluns, 1979)
A} FAME Aoz Qzhdd o2 Uy AUy = A (Blue & Weiss, 1981)
# 2%el(Dustin, 1975) M E #&e] Hd], ojd Y& F3to Fx3 He A

Fu A%t AA FREGn Ak AR 3%, lymph nodedl M 4] A

_13_



o] AT ol AW/ FAY & Y& FelFxen Bud v grle 1 7)
T3 ABAZE AdF%H2 At (Buyssens et al, 1984). 12, oJFAA olE AFE

F e AaFdte oby vk

WIS Al E ALo]ojAl= AteH(Buyssens et al, 1984)#% rat(Uehara, 1999)9] 73-$-9} &
o] tight junction® AR HA kot t& ojFH o] wFW T2 AAY + AN
o WIAE ) 254F9 Hx dx7 e & oFHAe 9¥ FEEY AAdx
g Yedd o8 s AADEY Aol ESHAE Ul EFERA AolE AAIFARL,
e BaoA olgd Aolg AFT AT AN 9, ol Aoje A W E
Aol &S gt RAo)7] wEd BEAZ FA9 dAFHQ APF 23X AA

7t & ¢ AT Agdn

zHEe FxA o AR AH LA AGAR7t A2 J=x3 AAA F
AA 2¥sn de Rez deigd. 22y, Ydol(Graf & Schluns, 1979), ol
(Quesada et al., 1990), 7HEX(Fulop & McMillan, 1984) ¥ € &}¥]o}(Kang, 2000)°4
T ARAERE 8 ZIASel EAEA @t Aoz esa du. ¥,
Zwillenberg(1964)= F-X Q& A& 7IAwe] EAste AeFE BusArt
22t Espenses (1995)2 22 FA/HE A, Atsuta(1999)= 83oldA £d54
o ZiA®e EA4E B3k olgf 2L VWL THF NFAHFY BEEAI V)
TAOZ oujs: vl diE AFE YOT o]FojR ol & U FojXT, FFME EE

ojZe] FxA L FTH o]FSAE B oR WYY tsAS A" + Aok

23 Wl AAdHE A2 /42 7he (BT H6m) EFER FAE0 Jdon,



B Folv @FAR Tz AAL AF FEA Bel FAHU o] | YR EY BY
24 4 AdAFE dFE oluAdFE A dAdE Aoz €94 g x4 U
AFdfe B2AE FASE SFHAAE 759 d53d § don, o] Axd %
71AEA d3d 7 E wAE & vHAdams & Hamilton, 1992). ¥oj9) A%
g Adstd Fx32 L TS AET AFAESG SXAAEA AL B gl
o =29 EFe] BPAE AFAEI Zo] SAHAZ] Wi AT AL EX
A xS 753 AL ¢ Aok

Schweigger-Seidel(1863) o]7] injection technique® Ab&-3te] 2o & 53
gl dal waslch B A7lq zy2ee) §24 2AdBL drle) EHEE
g9 A7 0~40m 2oHe FAWL, B F T LTAHTS EAH, 2AA
g ANABRE A 2ARE 5oz wo}, e Aol 2o] U5 FFEA
YBoBAN 715e 7HA A% Y Alole) BARBS ulS SolsA T Aoz A

Ak

dHoe S0 AdIAE WIAEY IFHE FHAstA 23 U FReR £
o7ka, olRE EZSAEF A RAFEAY S T FEUIHY sz Fositn B
250 A Fo](Quesada et al, 1990)M = Fx2 & WIHEY tho) ESL
T WAMES T 75 #¥o] v U, do)(Graf & Schluns,, 1979), 2
2}y oHKang, 2000), ¥*|7/H<°](Espense et al, 199%)% ¥°](Quesada et al., 1990)%)
AFAe WA EAA G A-TE MER FoA oAMF7t A 2R
el AR xA BEdte A3 Jdov ZYEFME o)y tAARE FY
A Z3Arh 3Fol(Atsuta et al, 199N E wAdfFol g Aol AU

_15_



B d7dAdgqAe 23 WIAZE T3 Y AZE JPFes #FAE X
Fdod, x4 SXAAE AER U 438 T Ue oo A JIAE BFY
F A7 W&o, AEX (Fulop & McMillan, 1984)E AT & A IolForst
o](Graf & Schluns, 1979; Quesada et al., 1990; Espense et al, 1995; Atsuta et al,

1999; Kang, 2000) &7 37t 2N dojdtre RS HH o2 AAET

o4e) AReRY xv B wg YEAL ol R1@ T oFH sEFe=
FApe z2ASA T2E 3 AAT. 2qY 2R ATFEAAE WAME) G, A%
o) B¥F AEA U ESAEY HAYE 5o Yo} Aols} BAH} 7] nuy

'FOT'
oF F 2L #AAold BAo FxAF ujg FA AoE AtlrHJY.

_16_



V.8 ¢

25|22 (Sebastes schlegeli) W4 W EEetE Bz (ellipsoids)®) £ A e
g %7l A5t B8 R AAAN AL F¢ BAL ANSAT W2 HEGH w2
AN s Al AAH FRF AARE RS G902 vehgth Augd] w9

Yoz AUt Y2 wAHBe Ut wEel YUFAE
2 T4 dAch WAAEY 714Gl WNMERTG WD Z B AR A E7}
e Aon vjSste) ZAR Yxe ¥ GAHAY HEGANA 27 &)
e ¥24 Wel 444 714& Gomori’s periodic acid-methenamine silver ¢44oA]
bg Besac Addnggon YL TEAMEYG ATAEL FHY B39
AEZO) Atk FATY ZAdBS 9PY U2 FHH AR, AR
Fol e BA%A JIARS /D AUk W2 N LEHAEG AGAEE HE
2 B2t ERARPon, o5 Aoldt AFHAI LEAAL TEAMTE AFA
xo st APl FyrAPom, ATH Wols 43 Fol A= AT BA
A% HEAAYG. B2A A vlSste) FAVAE FHE BAS4) AT
b EAD YAt B2 Aol HFGols AT U ARFIL FE olFE AF A
7k xsigh ol4e) Aazye 2¥2ge w3 YEAL ojn wnd gype
the ofFd sEMoz fAY 2AHY F2E shx YA T EnHTFENA
= s AEe) W, AFAAe) RES, XA U xg2Ee) FHel o] Aolst

v RAeE uvEsith

gAe 2ol FE - HE2A w2988 - Sebastes schlegeli

- 17 -



VI. 2339 2/ 1944

rockfish, Sebastes schlegeli.

Fig. 1-1. Cap, dense collagenous

connective  tissue of  splenic

capsule; T, trabeculae continuous
with capsule; circle, a
transversely—sectioned  ellipsoidal

capillaries. X200.

Fig. 1-3. Ellipsoidal capillaries of

various orientations. Circles,

transversely sectioned, oval or

spherical; Mark of open Y, a
trifurcate ellipsoidal capillary. X

400.

Figure 1. The ellipsoidal capillaries on the routine HE-stained splenic preparation of

Fig. 1-2. SA, splenic arteries;, SV,
ellipsoidal
PN, peripheral nerve;

splenic  vein; circles,
capillaries;
MMC, melano-macrophage center;
Ly, accumulation of infiltrated

lymphocytes. X200.

Fig. 1-4. Higher magnification of
Fig. 1-3. En, endothelial cells of
sheathed

cells with eosinophilic cytoplasm. X
1,000.

ellipsotdal capillaries; C,

-18_
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Figure
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Figure 2. The ellipsoidal capillaries on the preparations specifically stained
spleen of rockfish, Sebastes schiegeli.

Fig. 2-1. Mallory’s aniline blue Fig. 2-2. Modified Heindenhain’s
collagen stain. Circles, splenic Azan stain, Circles, splenic
ellipsoidal capillaries. X 1,000. ellipsoidal capillaries. X1,000.

Fig. 2-3. PAS stain. Circles; Fig. 2-4. Gomori's periodic

splenic ellipsoidal capillaries. X acid-methenamine silver stain

1,000. Circles; splenic ellipsoidal
capillaries. X 1,000.
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Figure 3. Splenic tissue applied with Prussian Blue Reaction of rockfish,
Sebastes schlegeli. Circle; ellipsoidal capillaries. < 1,000.



Figure 3
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Figure 4. Transmission electron microscopic appearance of the ellipsoidal
capillary of rockfish, Sebastes schlegeli.

Fig. 4-1. A cross—sectional view Fig. 4-2. Highly magnified
of an ellipsoidal capillary. En, endothelium of an ellipsoidal
Endothelial cell; M, macrophages; capillary. L, lymphocyte; N,

R, Reticular cells; Rf Reticular nucleus; circles, pinocytotic
fiber; L, a lymphocyte passing vesicles;  arrows,  discontinuous
through. bar=3.3im X 3,000. basal lamina; arrowheads, cellular

junctions. bar=667nm X15,000.

Fig. 4-3. An ellipsoidal reticular Fig. 4-4. An ellipsoidal

cell(R). En, Endothelial cell macrophage.  arrows,  secondary
bar=667nm X 15,000. lysosomes; N, nucleus. bar=1gm X
10,000
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