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Progress on the degeneration mechanism of cave fishes’ eyes
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Abstract: Attempts to understand the degeneration of the eyes in cave fish has largely been explained by either
various extents of gradual degeneration, ranging from partial to total loss, observed in various species or by acceleration
of loss caused by dark environments. However, neither the theory of biological evolution developed by Charles Darwin
nor the neutral theory of molecular evolution formulated by Kimura Motoo adequately explains these phenomena. Recent
trends in utilizing multidisciplinary research, however, have yielded better results, helping reveal a more complex picture
of the mechanisms of degeneration. Here, we summarize the current progress of the research via morphology and
anatomy, development biology, animal behavior science and molecular genetics, and offer some perspectives on the
ongoing research into the development and degeneration of eyes in cave fish.
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WG (Vandel, 1965). BEHRTFTHNRN, ATk
TR B AR W Ak, I AR AT A il IR 45 A
(RPAE A Bk B8 O R 4l Ay, Al 2 iR ARl 2% 1
T TR PRHE 40 ), (HCREATT R A 20 R 2 2R e D e R
Rk, AEERRE, FL AR AR H ORI IR SRR S 1,
s B ARt (Sinocyclooheilus rhinocerous) 5 1E
SRS A TR TE R R IR G A o ] 7 A0 2R (T HIR
BAIE FAREFRIM S R, R, JovEH & ML)k R
ICHARIE PR E UM LARRRE, B AT IR L Jo R (3 /X
£ I AR AR RIS T X RIS AE A, 1 JGHR R 7 £
FEIE N RIEIAEE, PTG # A 2T oK. HEHIE
DU RS 2% B & A7 AE T EAS S i /A i AR A7,
TR R AP SR e — Fhe kR IR LA .

1968 4F, AR TEASEH PR IR, AR T
Kb, K2R e AL R A A e s 2 I S
X 36 % 5 BT T P 1) S A 3R DR 98 AR TR gt A T
AR AARIEREITS 1 (Kimuram, 1968). 2R 11, 12
A3l 7 AR A AH G I PRURIE 9T 0 R R 3 A5 5k BT
RAZ, TP VR A B R R ARRE I /A 2R IR R AL
B IA . HH, 7 SRR RN e 18

XA G ()BT 9 B VE 2 5 | 3 AT H T AT I 2
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MEE I SR e A HR, SN B 41 JL #5119 )24 1T (Liu
& Zheng, 1997) A % 0627 WU BE B AT 48 78
TR A R A T () FL AL, BRI A SR
W % e G 5, B T DT 45 78 (Nguyen-Legros et al,
1987), {HALM B4 5% B4 (Zilles et al, 1983). Ffi)5
(R Py Ao S 2 A S 3l 7 R A A s
B T HEE P HE SN e, F AT B R 4 A
B (Kos et al, 2001), X5 1E ¥ £ SR A R [7] s
B A AR FORHE 40 R A S (Li & Tao,
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HH LA LR TN, TR SRR IR AR TR AR A [k, )
RBMPIIREE R G XK o X5 FHESE T SRk
JE P IR 5 R B AR A 1) T 24 £ (Jeffery, 2005,
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AH TR 35 PR 1) 2 1 5T 4 51X 6 A8 7 (Yokoyama &
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NHEY AN R EAT PR (Sun, 1997), HAZAH
X453 F U KNGk hsp90+ hsp70+ hsp60 A2 /)N hsp
VU™ ZK 5 (Morimoto et al, 1990). Hsp70 7 [A] Fl a2
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PR BEAE N EORIERE, W ZARGEEIT
AR, H AT R TCAT A AN AR A U RE S AR L fRRE I
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