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ABSTRACT

Ultrastructure of adult Drosophila ocellus was compared with conventional electron microscopic method
and osmium impregnation. When osmium impregnation was applied, some organelles of cells were strongly
stained. Especially, subrhabdomeric cisternae (SYRC) were strongly stained and showed network -like structure
as in compound eye. Other organelles including SSC, ER, nuclear envelope, pigment granules and mitochon-
dria were also strongly stained. These organelles are known as a general calcium ion reservoir. In conclusion,
the strong effect of light and shade by osmium impregnation was regarded as a result of strong binding

between calcium ion and osmium tetroxide. Thus, we agree to the opinion that osmium impregnation is very

useful methods to the comparative morphology of cell organelles.
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AL QAT Pl dapa o] Yuisx
A7k B 28 o) T3 Uk Aol A5 BAHEA o
subsurface cisternae (SSC)2}1 R-Er} o83 Fz2x=
Azp7)3e] 494174 & v]F8}e] (Rosenbluth, 1962)
oefst A Az A A DA FH 9l 25 (LeBeux, 1972;
Fisher and Goldman 1975; Peters et al., 1976; Whittle,
1976; Saito, 1983), T-SA| LM = FH =]} (Hen-
kart et al., 1976). o] SSCE= o] & EF-9] A Xl tlef
g Hel2 HAHW, 53] AE ] ZEARe] FL
3 938 = Ao RuFgot(Livetal, 1995;
Tseetal, 1997). £3] £HZZE F AASEL A7
Aol EAske Bautel 24RA ofzfel SojH o
2 X e 3ES XA BEAE, o
£ submicrovillar cisternae (SMC) = subrhabdomeric
cisternae (SRC)E} -2 17 9]} (Stowe, 1980; Blest et al.,
1984; Toh, 1987). o] SRCi= A|ZHA| wj7hdFe] 8
B dgs goie Allo] HTo) eiyom SRCY
ol AZA S FAe) 8 dgAsh idgB BA7} 5
A}, ol 52| Aol webd AAE] Hao] Yol
v Aol BAel met vlg 1 F24L dalrtn
2o} (Vihtelic et al., 1993; Masai et al., 1997). =38}, o]
SRCi: o] 28] AT obedx] o) T (Walz, 1982;
Pak, 1995), oiz} 79 Zma] A7k S o] AoA)
AAZe) Halol A SRCAF 2710 B Rk A}
AR o]5o] AJME fAlo Fo3 J&S TIYqhrhe=
ALALS- 519EA &S} (Matsumoto et al., 1988; Suzuki
and Hirosawa 1994; Yoon et al., 1996).
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1. &na|e| Fu|

A}y Z3}2] (Drosophila melanogaster, C-S)% A&
stgl o, dubdgel wo|E FH el 24~25°CellA]

HANA S5 F 398 232 E 5~ 10914 A

S
2, UebEAMHO|AS HE
Z3tg] #ElE Eel8l 0.1 M sodium cacodylate

(pH 7.3) A o2 9E A7) 2.5% glutaraldehyde 2}
2% formaldehyde 8- .2 4~5X)1 7 A A|Z] ok A
Al mA R o] A AF7L A 5 =5 FF (proboscis) S
Aebsld ok A F 3% sucrose 24 02 2 M| H 3T
1% osmium tetroxide £-¢§ © 2 4°Cej| A 1A)7F A3}
5, en bloc Ae]ol A 0.5% uranyl acetate -2 © 2 24]
2 A ol 8 FHEE AAF olekgz Yo
&}31 epon-araldite &2 Evjslgct 58S vt
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citrate 24 (Reynolds, 1963)2.2 A3 F JEOL
1200 EX ¥4 218n] 7, 80kVE Bastq o).
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1974). 2318]e] FRE 29 9 AF58 N 4°Col|A]
1A 7 <k, 28] 37 40°ColA] 4 Z<9F A 819k A
202 YAZ Fo 2752 M)A, en bloc A
Hell A 0.5% uranyl acetate €4 2 2 3x]7} 231y
o} o] & SH4E MAF oetg® g3l epon-
araldite £FE2 Eofslgdc}. EF2 294 0.1 um
o] &} == uhatA H (0.3~0.4 um) 3k ¥ JEOL ZQOOEX
S22 w7, 100kV == 200kVE #3sct.
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AL ARRRRE SASnE Ajxle) w
3l A=A 53] FEA ] w2
olfell & SRC7} Z2F o] vielygton, Bk ol
2} M Fut ulE gk Ex))3}= subsurface cisternae
(SSO = 7331 dAE Zlo] A T) 283 M4
4 el A EeA w5 FsA GAE Ao B
oled, ol AZAER AzEc}(Fig. 2). where] 3
oAM= dubAql Wy o R SRCHEI} FEF
A vehdA] kot e AR ME el B
H, a2 2ZAEE 75 A=k 18
A AAHez HFEESe] 2 AHE HAF
A (Figs. 3 and 4). 7HAHEA 29HE Foste] 32
sl H, dubAl v A Mol SRCHT} @ ~F3]
Aol o3 o8 s GAR o] & wlmEg]
a, vl Ee] SSCE 7 xd & HoAAFGr n|EZ
=afobx ozt AsiA gl %o} (Figs. 5 and
6). ZHAEA L] vzl FES AFsA) Ao 4
3 dubE el wpge) ek S B3 £ gl
£ SRCe| dAAH 725 Jepl XY $71 ik
SaFR A 2g ubtHn o g SRC7} ZHAHEA)
o WAy aEFERE 3 e AE #FY 5
A%A =t (Figs. 7 and 8). Awjg-29] =}t 3wl Fig. 9
ANAM FHE AF7E wiere] FAF-EAM Q53 Fiq)
2| ZAFRA Y EE o), Dk v RS B
AT $EeH el AAREAY] 9as Av 2w
of $IA3lE Sl HEo] velgrh 22z A3
o] WAL Lol A 3] $)Fabelell A8k
A Aol A WA YT @ A Fo) A 7}
A HAE I F9o 9l AXA, v|EEZEolx
F5lo] FA= o} (Fig. 10).
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A3 R m glort, siele] A7 miulgk Abejol
o B3] Qubnel ol obd B4vlHoR wets
ZARE ol AH9] giek(Stark et al., 1989; Pak, 1995;
Yoon et al., 1996).
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BAF 5 Aok ddeI M= SRCE ZHFEA 9] u}
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M ez FHA PehE ®elok(Matsumoto et
al., 1988; Matsumoto—-Suzuki et al., 1989). SRCx= Zt<
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oA2) ZwlM F2d 9% ven =4 o
(Vihtelic et al., 1993; Yoon et al., 1996; Masai et al.,
1997; Montini et al., 1997). SRC #qt ohz} M x=}t
vt offel] 3= SSCE 7stA YA = o] SSC=
SRC2} zho] Zgol2e] Az AgE 4
gl AR B uFe] 9)oh(Liu et al,, 1995; Tse et
al., 1997). 5, SRC7} A1 z+9] w7 Fell A ZHAFEA]
A delrh= Aol Basgt Adgele s FFH F
E 9Ee F2 H#939d, SSC: AxW e 2
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AASZ BWTEe] ¢l 9w (Lo and Pak, 1981), 3} =}+3}
nEZEeolx FHA JAEEd olF JA 2w
ol29] MAT=7 2 o] )} (Peng 1998; Petersen
et al., 1998).
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FIGURE LEGENDS

Figs. 1 and 2. Electron micrograph showing frontal sectioned ocellus of wild type. The conventional method of figure 1 shows
a general image of organelles, but figure 2 by osmium impregnation shows a strong effect of light and shade. SRC
(arrows) at just below of rhabdomere (R) and pigment granules (arrowheads) are strongly stained. Bars: 1 um

Figs. 3 and 4. Cross sectioned ocellus of wild type. In conventional method of figure 3 SRC is not prominent, but in osmium
impregnation of figure 4, not only ER (arrowheads) of photo-receptor cell but also SRC (arrows) are emphasized.
Bars: 1 um

Figs. 5 and 6. High magnification of subrhabdomere region of ocellar photoreceptor cell. The SRC (arrows) structure,
subrhabdomeric cisternae, is more clear in osmium impregnation of figure 6 than in conventional image. SSC
(arrowheads) are also strongly stained. M: Mitochodria. Bars: 500 nm

Figs. 7 and 8. Section of immediately beneath of the rhabdomere. In conventional image of figure 7, we can see the definite
structure of SRC. Figure 8 by osmium impregnation and semi-thin section shows a network-structured SRC (arrows)
at the subrhabdomeric region. R: rhabdomere. Bars: 500 nm

Figs. 9 and 10. Cross sectioned ocellus impregnated with osmium tetroxide. Figure 9. Low magnification of cross sectioned
ocellus. The upper side of left hand in photograph, the center of ocellus shows rhabdomeres to the deep part. The lower
side of right hand, the outer region of ocellus shows nucleus (N) that posited at the beneath of terminal part of
rhabdomere. Pigment granules (arrows) are clearly seen at a space between the terminal part of rhabdomere (R) and
nucleus (N). Nuclear envelope (arrowheads) is also strongly stained with osmium tetroxide (Fig. 10). M: Mitochondria.
Bars: 2 um and 500 nm
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