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o|FollMe] HF 713 (deformity)S 3F29] F4
ol Fok T2 7Y 2 EHQ &3l 93] of
715w, ofgd R wee] A, 27| 4
o AYTl 98l op71H71%= IcH(Officer et al.,
1995). oj}zre HFE 7|ge ooz vk
(curvature)¥|o] ERE o]2jdt Yhte] FREE
ojA|o] wiZEo g vhaty= 3FAvk(lordosis), A
o] §Fo=2 a5 FFFeHkyphosis)E o3
9] - ¢EHoE YtEe 3FET(scoliosis)
2 FEEY, fgo] olgF wEe TP 239
4 el AR 2 239 Jule BSRE)
3 EFH o) @Ark(Hibiya, 1982). School shark,
Galeorhinus galew?lX o|&1%H AF 7] o] At
Aoz A HAew, AF wPEEdA mug
sl 239 o] AF 71¥ S fdvita By
3 v} Joo(Officer er al., 1995), large shark3)
A% AR 71¥e AF FAAA Y M3sie
E49) ¥4 @A) Q&9 IF, g8 7€
o A93 vl Qth(Hoenig and Walsh, 1983).
A7 AFE Ude=F 71Fo B FHF
A A7 WL ¥ S dovle YE, 2
ojuigt 71202 olgigh 71¥ o] FEEw, EF o
w3 WeAAE AR 7130 Y A= IES
=7t 3= EAIEC T (Officer et al., 1995).
E3X|, Rhynchocypris oxycephaluse 55314
Yo & (Cypriniformes)2] 9 o]#HCyprinidae)ol &
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& Folalo} Al de] E¥3l UL, iyt
R A5 At Jelite s 2 shdA A
F R AR Ao MAEi AL FaAgelth
*, 1997). £ A7 A7AY o7 HF 7%
o] B3 AT AYS 1, ol HF 71¥
o] viet @ Yepd HE 718 {37 dF2F
o) EA) FFe FHE] 8k, AT AR
2 FHES A7t T o] Foj7] HEX| ()
5, 1998; Park ef al., 1999; ¥ 5, 200002 o}
o2 AYH A& Aol 93 EHE FAKH
a2 3t

Agzo2E AFPAMNM 20°CE ARSTR H
A% 184107 em] 473 WER], Rhynchocypris
oxycephalus 207121€ ARE3I oM, °o]5
£ 4°CE fAIEE A28¥71(DYS Co., g
S| FZR(LI0OX W30XH60 cm)dl] +8&3F F&3
THHen FFFo2 AdFNE
12L: 12D fA840). 22 UL AR
2g 20°CE A8k 2A%E A9siane 43
=3 BF FAdsh) sk AEe 2 o= &
Fx AP FE AIFL 9 AR 7138 A
7 Y AZke R Ao, 497t 4
3t 2 EF FA8AT 48 FEF JE
W 3HF 78 JfA= soft x-ray system (Hitex
Co., Japan) &llA x-ray film (Fuji Co., Japan)
& AHEsled ARREGEH ARIESE 718 )

=

TNE
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Fig. 1. Radiographs showing the orientation of the deformities within Rhynchocypris oxycephalus. Radio-graph taken
a photograph of the side (a, b) and upside (c). The deformity shaped slowness with lordosis and scoliosis (a) or S
shape with lordosis and scoliosis (b, c). Lesions are characterized by irregularly shaped and sized vertebrae surrounding

areas of radiolucency (arrowed). Bars =2 cm.

A E AL ANAE 10% T4 TE2LUEd 2
A3, Bouin £dog ATASFYL o|F formic
acid2 &3t AZF B9 paraffin UYL
2 AT ZAE AAIE 71¥0] JERd F
et tEo] 71¥ d, F BAE FE3] TTANA
6um FAZ AL FHID . 2AFAHL
Mayer’s haematoxylin®} eosin-phroxine BZ 92}
&tod slide EEE AP er HEH9A
(Axioplan, Zeiss, West Germany) 3}l 2HA€
slide ¥2-2 33, ARRIEY St

2] A8 A3, AL AT 250 ATl
HF 71Fo] uHEdA e 1 78S
2 74z} 10%(2/20) B 15%(3/20)01 At} th=zol
Me HF 718l e A gkon dizes 4
oM 3] Aol ik 718 F9)9 By
of A7t JNL AT 2AM] A1F F9ol
oAH FFHA AE HAFEC] fle AL, 71¥0]
FAaHQA Sl 244G a7t ohat A
Aol 2JsiA WHor {UEUTE RS AAF
she ZAoZ, o] 72 %o 7IRIse] Aoz
B9 HF 7182 FAMNE, Oncorhynchus

mykissol X 2o 23] FA4E vl Ao (Sato e
al., 1983), striped bass, Morone saxatilis}
blueback herring, Alosa aestialis®] A dol|A &
= HgAl yepd vl dthKoo and Johnston,
1978).

X-ray AR AL A3t HER] HF 713 shy
of 8L 3} 2 v HFETE T o)
Zo2o] TRl AFATe 2 SR Fe = gt
UAL ol Z(Fig. 1-a) EOHE F3LS A4 3
FEURS FHIgE Ao Z A A S2} FHE)
o|AckFig. 1-b, ). 2A&H¥ & A7} Fig. 29
aollM e} o] A A Y] HFRYL nfERER
Ed&HoIglen HY FHF ZH 9 apical zone
Qrol = growth zoneo] &3t AZHEE
apical zoneH.T} growth zonedll W Bo] &5
on growth zoneQl= hypertrophic AZHEE
7’J ¥ hypertrophic zone®] |3t cTh EF
perichondriume AZZ2]E E#& ¥ periosteum
o2 gy 7t 3 FEe] HRiele] g8}
ATHFig. 2-b).

HoA F9b, AMRHE Fuksly Uzl FeE o
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Rhynchocypris oxycephalus. Normal vertebrae (a) and
high power view of Fig. 2-a (arrowed) of normal
vertebrae (b). Deformed vertebrae (c) and high power
view of Fig. 2-c (arrowed) of deformed vertebrae (d).
Bars (a, ¢)=40um. Bars (b, d)=10um. AZ, apical
zone; CB, ceratobranchial bone; CT, cartilage tissue; GZ,
growth zone; HZ, hypertrophic zone; NC, notochord; PS,
periosteum; SC, spinal cord.

Ehlie A3 71¥elA A4 (notochordy MZ &
et TS UERS A5FoE JElton,
HAo] §3E FEL FH dF 2o VIS
FHhFig. 2¢). 3 W] AFTF FE3R= 7|
Y3}E (mineralized) 22j0] M2 §oele] 33 &
A F2oM ezt ol AEYeE el
t}. 09} ZH& P2 school sharkollME HA] 4
3de sl 711 A FFH FRA
o] ¥e7t HoP3 HEYLE YEhd vt U
(Officer et al., 1995). Figure 22| dollxs} o]
&S oMigskE 23 §8EH A4 AF
Z 3 oA YElY= apical zone, growth zone,
hypertropic zoneS 7HE 4 11.2™ perichon-
driume O o #E FE9 7PgAkEe I8t
2] &gt

Figure 39] adllA] upehd wie} o] B4} )4

Fig. 3. Normal vertebrae (a) and the deformed vertebrae
(b) of Rhynchocypris oxycephalus. Note the fusing
between neighbouring vertebrae is extensive in deformed
vertebrae. Bars =40 pum. NC, notochord; SC, spinal cord.

o] }F AL nE2E2H FoUAL e
WAt v, AFeM e &9 Avke YEpli= S
2 geje] AF 7)1¥L Fig. 39 bollA 9} 7o) 3
Aol N2 FYYsA §EE T AR A
T 232 e §3E RS dIFx
Zo] 715 AU W AFFF FESKs o]
Y3l 229 §34 FAF9 o]} wEE oplEt
et & A7 Aol AF gREde 2 A
71 9%t 33 §§o] school sharkolld Big
vl §3RE ZHT FHAFAPlNAM YEsten o)y
3 FHE FAYQRIFAE)E AL FFALo)
82 7I2A 2= oldskE 23 o] A&
et vl IthOfficer er al., 1995). ¥IE, H3F
7180l B3 A7 B AN FYEA FUA
T o TRFOIA PlviEE 239 AFol o
E AF 718 39 A3 B E F2A|(Mundy,
1992), HEXNAE vlu@d=Ao] & 2tgo) 2]
3 o]88 F e 7FeA AR 718 AR
4 A2 3E 7|12 WRiths 3H0A S8
st} AF 7Y AT FHaAY JFd T,
29 2l Ao i E2FHA &Y 93
At} gBo] FANES, Oncorhynchus mykiss
2] 7% ascombic acid F-=ALE EFA] AR &
o YME of718 & U FB(Sato et al,
1983; Officer et al., 1995), F ©|& g T}y
FFY AT 718 UYE ARES] BEX A
o] F 7Y F7 ¢ 2 718 Az i w3
& 2A} "asle)s}t Al "o
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Vertebral Column Deformities in Rhynchocypris oxycephalus
by Cold Shock Treatment

In-Seok Park
Faculty of Marine Life Science, Kunsan National University, Kunsan 573-701, Korea

Deformed vertebrae by cold shock in Rhynchocypris oxycephalus were discovered. Deformity was
externally noticed in the caudal penducle region of R. oxycephalus. Radiographic and histologic investi-
gation confirmed the deformity. Especially, histological investigations provided the fact that extensive
fusion between neighbouring vertebrae is caused by removal of endogeneous mineralized tissue.
Deformed vertebrac appeared suggesting the direct evidence of vertebral fusion had arisen internally by
cold shock in this species.

Key words : Cold shock, Rhynchocypris oxycephalus, Deformed vertebrae



