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A Modified Double Staining Technique for Making a
Transparent Fish-Skeletal Specimen

Kouichi Kawamura* and Kazumi Hosoya*

A modified double staining technique for making a transparent fish-skeletal specimen was re-
viewed. The steps in the present technique, differing from those in the previous techniques, are as
follows: 1) maceration by potassium hydrate instead of trypsin, 2) acceleration of transparency by re-
moving the fat with xylen. This technique is characterized by low cost, convenience and quickness in
operation, compared with other techniques. A few important points in using this technique were also
commented.
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SREBIUER 1. 74 0<) y (EHFE), 2. alcian blue 8GH F 7:ii alcian blue 8GX (¥
), 3. alizarin red S (WpFAK), 4. JKEEEE, 5. ZV ) ¥, 6. @K ZOT— I (BRRHEK), 7. =¥
=, 8. KEALA )Y L, 9 BELKEKR RABRERVAERHEGICEARE), 10 ¥ Lo,
I FE—, 12. 427Ny 2 (Fig 1), 13. ¥—5— (Fig.3), . 2 &, 15. #F 2 BER
-, 16 FHAFO-VEMREIy— 2 (Fig. 4), 17. KEOH L2V LIZY S E7— 7 (BE
DTNIZHW D)

g% 1. alcian blue %4 (Dingerkus and Uhler, 1977)

100 cc YEA B4 1212, alcian blue 20 mg, 99% = % / — U 80 cc, KEEBE 20 cc iR E &b 5,
COREHTIZTY ) -V EHRBORBRGEIHELDT, FRLUZEFEREILTSHIOEDRICA
No, T7BHFUEOREEREE =8 AN T ATVERBELR T () (oY), =27
22 T ARV AL ST (WD G NN SPR AN Y 4 /K - I -

2. alizarin red #et: 5 (Hollister, 1934)

(a) )k B:BE 1C alizarin red OB R LA S L7250, B 7)€Y, (€@K T T— VD 1 %iEH
¥ 12 120U TRET 50 ZOREBIBIRLTHIAKELT) T LBERICANRDS LEHIC
Bt hH, 40, —HREEOWERBIIZIIEAEDHET alizarn red DK 2 HHE KL
DY LABHEIIB N THENEV LR TW A (2 23N - BEH, 1985), ZOFERBEFOYT

Fig. 1. ‘Sample pack’, a histological envelope to Fig. 2. Young fish specimens practically sample-
house a small-sized specimen. g packed.

Fig. 3. ‘Sealer, a sealing equipment. Fig. 4. Several kinds of rectangular styrol cases to
preserve a cleared specimen.
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Fig.5. Flow chart of steps in the modified double-staining technique.
Asterisk indicates a newly modified step.
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WziE ) A d vy,

(3) Kk 7a V=) YEEZEIKR ZHRAPIC2 BT TB

(4) FLE (a4 2K 0o 282 2EATE, B BEOHRERE T &/ARIC
HEZ 570, A AT, FERFITEXLZZTRIRE, HRAFPICUNALEZANTEBL ZEPE
FLw, OB, BAMELHEOT RN L,

(5) Kk -HDEL-8E, MEBELZHRAKTEROICHEVET,

6) ER--BEILKRKTATZ R bOBRYEH. BEE, BITFAN1%, 71EA3%,
AXFRAS BRET, BEBMIIEOLOT2ER, 10 2BASLLDOTEACHVEER
EL, BTERVEIET D, ANBELLTEEIBLINETEIOR 2D, TONENRT
LBETR, A9 Vid@EBRIlR 26T REROKEBIIH LN, THIAKBELY Y Y LIZL 5B
BILOBIIEEIIRITADTLEL VY, 48, EADHEE LTI OMBISENE LB T 5
b & A (Wiliams, 1943; Freihoffer et al., 1977)

(1) Kge-BERILAEEZZECHDHEKRIZL BT TB L, Ak, BRRICBEOED
Fo Tl aHilT s, COBBTHELTHIBRVTBLP LV EREIRET TERDIIE
HIENH A,

(8) EkEYfh- alcian bule FERICER LB T, BERMIZ, BTEL2 ~30H, 71HAT
#H1H, BELRREEMIL, TREOEBEL W LT HEEDEMIBESTOINEN D > TH5HF (B
TLEOXARIZT AL LV, TOMEBE, LEDEIITbEV, BXDW} A XL RBEKRBOREY
o T EBRTEN, ARLRFIIBIKEFISEZ LEFL2FEBISRET 5,

(9) BiAK--EBEEREN%TY ) —VEBRICBL, BKTAZ L4 5T aldan blue $EHOKIE %
kH2 (28, F08%, IR, ND0%T 5 ) —VEHEIC, 2K 5cm ¥ 2 @A T
100%2% 7 —NIZ2BEICOWANRS, 27/ -V LEBOAEENELONE L H Ik o7
5HAH#,

10 BHIL--- KBS ) 7 MBI LELET ). BROBEL L CIHIFAN 2%, S5cm
YRIAMAETIZA4BOKELA )Y MIANS, LBTROKDIL, 1. PEHEEIEIT TR
%, 2. BN TRRZZ22BRIETHE LV, ZREICERHICL AT TARTBLTIIWIT 2V,
KERZ IR IGEREBEDP L VEERYPDLDT, A v FaNX—F—2HWTERE* LIFTR5
EE R ED L I EHTES (Kelly and Bryden, 1983) , W EEATRBBASBCBELLENH B
VBZDEERFDOERH,

1) FEEHE--2%KEBEILH )7 LBEEICEREIIS 5 $ T alizarin red $eEBFEHE T M2 B8]
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15, ERREREIL, #2858, KBS ) ABREELRIIET KT, ERL-SE
BT SO XORBRIZANENAS VI HIZT S, Zhid, alizarinred 257 L2 24L&
IO JIBRBEOEBAA VITHEIRLT VI EIIZE S (UM, 1988),

12 Bifs GRREDBE) 1 %BAKEBALY VT LBEHIZDTRESIT ). 72750, L40HTY
BERIROBEKLBEOTRETHEINDL OTLELRV,

13 Bik--EREFO%LTY /- VEBICHEL, BAKT 52 L2k 5T alizarin red 8 0ORIE
#ikod (2AM), F0%, BAFEIL, JO0%Ty /- ViEiHEl, &K 5cm B2 AEEKT
13100% =% 7 — Vit 2 BRI,

14 Bils BEFAREER) - EXE2100%F > L BRI LBIE, RiERBIIERO KX X2
B LTC305~ 2 B, 2BFRILAERET S L, BELZKEEFERAICLI VERIEDLIEDH D,
alizarin red DRI F S L L OBRIBHEICL VEFAINS,

9 FTLURE-T0%T 7 /- NVIZBLF I Ly 2B+ s (1H). ZORBIZLTT,
COBREPEMET L EEEARIIE SR LU UNFAFO-VERTEITIENH D,

18 BE-7Ha—EF)E) U211, 1:1, 1:20KBHTRE LD FNEFNEE
L, A% 1 HIEWHICRDBERER~NEBLTWE, RERIZI00% 7 &) Y BRICANRS, 7L
=N EZYEY VIRBREDIZAVDOTHLA LD I CEHRLTE
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i F

FEHEOBETIER L 72 B EWIERN Fig. 6 (T Codlia nasus nasus) & Fig. 7 (574 b X
& — 3 a v Acipenser transmontanus) ThH b, HEROFEIIL OXTEROERHES LN E L, 2
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BAERACICIEAKEBAES Y A0SHWS NS, LA L, Dingerkus and Uhler (1977) AsKE{tH Y
YADPDLYIZR) T ERHCTLUE, BTN 7Y UFA—BBIZHVWS R TWA, Ding-
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AL ) A L RREORIDEERFL LT TE RV,
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Fig. 6. Cotlia nasus nasus, a young fish cleared and double-stained according to the manner of the revised method.

Fig. 7. Acipenser transmontanus, a juvenile cleared and double-stained according to the manner of the revised
method.
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OWTNHEEFECERT > TLIWETHRET LR LD, CRIIHERBGTOA VI L4 1 0A
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Ld-T, BEEEEDOREL S FIXELIRIBEKEY A XDOREIZY /2 5 Tid, HELER
DBRIKVERICEDEE LI NETH DL, BEREEEEITV WO THIUE, RERET 8
L alizarin red 721 THEE 2 HRE LT L,
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BIOEA RS s 2 b EZ SN b,
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