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Effect of Starvation on Some Nutritional Parameters in
Rhynchocypris oxycephalus

1. Characteristics of the histological and biochemical changes
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The influence of nutritional conditions on the histological changes of hepatocyte and
intestinal epithelium as well as hepatosmatic index (HSI), protein, RNA and DNA concentra-
tions of liver of Rhynchocypris oxycephalus was tested. Although, the starved group showed
higher concentrations of protein, DNA and RNA than the fed group, food deprivation resulted
in a decrease in the HSI, hepatocyte nucleus size and nuclear height of the intestinal epithe-
lium. The RNA-DNA ratio appears to be a useful index of nutritional status in R. oxycephalus
and may be useful for determining if R. oxycephalus is in a period of rapid or slow growth at
the time of sampling. Additionally, the data have been interpreted in detail and some biologi-

cally important relationships discussed. _
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Y o] FES AHALE YF (wintering), AFgH
o] % (spawning migration) £-2 x| g3q] o] Z}4 =2
Ql&] =tA 7]o}(starvation) A|7]E AAA o}t 2=y
7)obAl8) o f= ARt uby, A why aeln
g5 WLz JolE FE3 A § Yo, 9
W AW 718 Al AW =4 e WA H (endo-
genous) &4 U=} 4£w g -FA ¥} (Weatherley

and Gill, 1987).

offie A AS ¥ A4 adek T AERY A
glycogen, Al 9l Al Ex Fafo] AP W3}
= Aoz odal#x ¢loh(Olivereaw and Leloup, 1950;
Pickford, 1953; Ito et al., 1962). =8} o] F-2] A 22U
RNA-DNA H|&= AAEH AAE & =3sds B
JE T ] 2w (Haines, 1973; Buckley, 1979b), shi =]
ek, 71F8F2]4 (hapatosomatic index):= o] ol A 2]
§oF Aelsh 7ol 22T 4 A% A ADE A
$-2-8) u}(Buckley 1979a, 1980; Bulow et al., 1981; #}
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% 1991), Mustafa and Mittal (1982)-2 7]e} A|Z1 w}7)
Clarias batrachus®] 7}3} ¥ojA] whala) RNA, DNA 4=
T2 vZ AR A3 ZEFRA S, A P g
RNA-DNA ®|:= ZIA3lgdr dusigo) =31 23
73¥)(midgut epithelia) M| £2] o] 24L& ook Aleje)
sietell 43} (Ehrlich ef al., 1976), ZHH £ 8 (hepa-
tocyte nucleus) 7] FAF QA] ook Ale)e) o} A=®
o] zebe| R-43)le pijerry Odontesthes bonariensis
(Stritssmann and Takashima, 1989) ¥ &3] Lateo-
labrax sp.s} =3 LT Sebastes schlegeli (3} =-, 1998¢)
ol X WA o el M 4A4H G Aej o] mhot
< 7FsA & 8} Qi

53X Rhynchocypris oxycephalus= ¢)o] =} (Cypri-
nidae), 3o] o}3} (Leuciscinae)d)] &3}n] el A= A
stz daiete] A A Fol AR AT A
(213} <k, 1986; 7], 1997; ¥} %, 1998a). B o= o]
AN A$1H FolAle] W2 T shek ul o)Fe A
e TN fislel, HENE G2 SlebAl 213
FA & ZALS) ob-g] zhe] whiAl gk RNA-DNA ¥,
A Y =7, 4 Ay AE Y327) WstE 2l
Rt

ME A Uy

TAN G S FAL&A o FA8FE ALSAl A
39 AR8-F¢l YE2] Rhynchocypris oxycephalus 2%
B FE Aid 234 WEXE Ay ARt AL
43 oA HyF AR, FF AF S 7zt 546+0.10
cm, 3.54+0.74 go] ot FEAlZ (fed group)z}t 7] e}F
(starved group) 2. W Ex| 80u}e]E ztzt Al&-slg )
AYL 19979 10920 AAstEom, AY A3 E
Nzt FokzelA 7 20uke) He EEsigon, Ay
¥ 3%, 6% % 7]ol2e) Yol AR A7l AY
F 00| A2} r)ofzelAl 2 20mbe) HE wE
seleh EARE 4% Y A2 THo] T 43.0% o]
Al ZA¥E 3.0% o)A}, ZAH- 5.0% o)Ak, Z3)E 18.0%
o4k, ZE 0.8% o4, 4l 1.8% o]31Q] o]# oe] & wig
AMR 23 ($AALR, FDE 1Y oA 1049 0. F 44
of FE3] FFHAT 7)ol AYAFT o} AY
F AHg £ 1510.2°CE FA 3k BBA] EAZ
< BE 3FA AR F BEsg

L7y Sy A3 4 R 19 33 24

SEH ZA 2% Flobzels 2 200lelE BE F
ZA), vt Z(1998b)e} wiyow gGale] £7}¢l/NaHCO,

2wy ¥ BEE Aisigded, 4 /A 7 24&
lg A3 T QA3 (pH 7.0 T3},
2 FA7I2 £°ColN FA G FARE ) Ax
A& 285 ¥4)7] (Braun-sonic 1510, Japan)Z A}
A3l 200Woll M 30 Ao =2 15~203] AA 35}
AEE A3 53 on, 3,000 xg2 1087+ U4
e F AedE Azl AYel AL P A

< Lowery et al. (1951)2] uplo g Alx]slg o,
0.01% bovine serum albuming& ZF Az 2|43}
of 7 FBEE 2Ysted AW EF THT v Tl
I @S AAbEET F3 5 242 spectrophtometer
(UV-120-02 Shimadzu, Japan)Z& o]-£3}ed 660 nmoj
A EA AN YAake] HF EANL s RNAgS
Schneider (1957)2] Wil ol&] 24 3)¢] o, DNAg
2 Dische(1955)2] ulfef ofs] 27 3)¢ct.

2.5 248 D AE Q 27 9 3R
A9 AE b go] =4

7 EE 5ol weh BRY ZA2H slelze 2

A BF-E AN o5 23 AALE HEeigled,

AT (Z FHA F3)x1009) Aoz A4ils}
At AE ¥ =27) 9 S A AT Y Fo] Wy
g 2A87) 918 ZAEH Sol2g daew 7 mR
A A7t 20m)2)2 RES) 22 24 (midgu & 10% 3
Aragdez 3Asgc 2P 7+ 32 Bouin
el A TA3G T, o] F FAH paraffin dHWP o2
At 4 23L& 6um FAY HEL WHEe]
Herris’s hematoxyline®} eosin-phloxine B2 A3}y
o IAZ3 Tlol & AR 7 RA 10~4070 9]
ZHAE Y R 4 A4 AE €L 1,000 wj-go] A
E-# v 7 (Axioskop, Zeiss, Germany) 8}ol|A] FH-3}9]o
o, 2t AE W A (), D 0L, FF AT M 9
< ¥olE A umIH 2 A 2 A Z Yo ¥
A (S)& abw4 (1t 5, 1998b)2 A Abs}gi o).

ohe® EATH slotee 2 AE 22T EAEH
7lokee] 34 AZE 422 1000x wEe] HEY
w17 shel A 22 ARl e sct

384 84 % Wiy =4

AY A A28 FA ML A8 student t-test
%2 Duncan’s multiple range testE AlA| 8}t A¥
Azt F oFol, ZA 2 7lolre ALz B 24
B5-E ANs &% sty fas Axsigs a3
¥ copy stand 8}ol| A A}Al o sleic)
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JFE A28 Jlo} AFE, A MY o
A o F oF At wet 83 A AFE JHes st
22 94 HI glon, oJFE ot Z|okA] HFell
quigt 2A5e] A A w3 A =39 Ay
Z4 W3} a3 A 229 zAH WE kg
(Love, 1980; Weatherley and Gill, 1987). A& 957 ©
L%} Rhynchocypris oxycephalus XA} F3} 7] ohzel| A
Abe vehtA) 4skth 7let 44 Aol mE WEA
7+ 24 AEd o g dskE 2AR 2ASe
Table 15} 2ch AW A%HA EAIZS 7t 24 AZY
A g 28.95+0.03mg/gel 3 on, £4] 3FF+=
30.92+0.28 mg/g, 4] 633 34.92+0.60 mg/g, EA]
9% = 2255+0.50mg/gC 3 XA 6FH 7R Y
A Wl Tt BN 0 FREE a WL
2 viehgeh £ 7)okzl A A ARAS wu
ke 27.89+0.29 mg/gelglom, 7]o} 3FF= 63.20
+0.37 mglg, 653 82.741+0.22 mg/g, 9FF+= 79.89
+0.19mg/g o 2 FA|FHE= W2 HFe] FAlFH Y
33 A kel A vebdth

EAFH FololN FEHoZ AY 9FFol|
A o] FFhshe YL £ 47 U5 ARA A
27 3lellA o] FoAl A A& DA FAVE
Aoz Azts|ojc) 3 7)okFel wlE EAF9
b gheke] U Jehe & ZAE T 236
A Moz Q) 98] 7 FHF T AE o A
Al el 71" Aoz A7rE oAl ubd, 7o}
22 7lol7l AYLLF 7k 22 A Xl S35 A
e o] Aol SRSl 7H AE ZAW A EA ]
Zo]Eg o, o2 Q3 7t 24 A % FHF

it

AxEe ARz A7t 7k, EAZ] B3 <
WA gkl Qlo] @A Jehe Aes A

7)ot @& YA E A AFAZE ¥ F(1995a,b)
o] w]Felx] Misgurnus mizolepis®} %o Boleophth-
almus pectinirostris S AL 2 o Al7|H && AE
2¥ g AA A A, T ATl S5 AR
& FABI Qe 4% Aol FH ARG UA Yel
Wi, 239 T4 9A] T AFole $9 Ao 2
59 AP G ubge] ga %A el Ao
Hol FHHAZ] F, 7)o} Al7]e] olF AFEE TF
Ao A48 A4 duvAges AR e
o2 ¥ 73l v} ¢l E3} Mustafa and Mittal (1982)%=
7] Clarias batrachus®] 7} ZA& tjAte g szl
ek =AM wl, 7)o} A HelE FFE A
Zt 22 W) gl g wol g FFE AL 7o}
MA vlsl Eotom, £33 oj=gt A o] FHFY
o] ¥H¥ <A gl wel A St ok
7+ MES] RNA & 94| Ho] FFU i Frafel
o8 AAHE v} olaiy Ade YA g o
FFolvt HF 71obA] RNA ol Ae] 7k4 Hdh=E o
el} 3 ¢l e} (Brachet, 1955). 9 A] Bouche et al.(1970)<
olo] Cyprinus carpio®] 7t ZA]A vzl j k7
RNA #2] 2%, e S8 7|oba] ol Fojctn 1
g ut Qe

FA| 3 7)o 7k £ A EY YAHDNA, RNA)
o] W3E A A Table 13} o} EA]Fo| A
+ 99 24 g% DNA #2 4Y AAE 163+
001 mgigelgl ot EA el Azl wet 24 35
%o} 1.65+0.01 mg/g, £ 63%o] 1.76+0.04 mg/g, E
4] 9FFo]| 1.6010.02 mg/gol A=t HbH 7)ol A
DNA g2 Alg A)zhA: 1.63+0.02 mglg® EA1Z
S sl on} 7)o} 3F-Fe) 57.92+0.01 mglg, 7] o} 63

sl BN

Table 1. The change in protein and nucleic acid (total DNA and RNA) contents in the liver tissues of fed group and

starved group of Rhynchocypris oxycephalus

Experiment Protein DNA RNA RNA-DNA
period (weeks) ratio
Fod 0 28.95+0.03 1.63+0.01° 5.66+0.02° 3.47
3 30.92+0.28" 1.65+0.01° 6.75+0.01° 4.09
(g‘ °“P)* 6 34.9240.60° 1.76+0.04° 7.31+0.02 4.20
mefe 9 22.55 +0.50° 1.60+0.02¢ 5.51+0.06¢ 3.44
Starved 0 27.89+0.29° 1.63+0.02¢ 5.55+0.04¢ 3.40
3 63.20+0.37° 57.92+0.01° 80.33+0.02° 1.39
oy 6 82.74+0.22° 98.1740.02° 142.79+0.08° 1.45
mgg 9 79.89+£0.19° 78.4340.01° 109.19+0.12 1.39

* : Means +SD., means with the same lettered superseripts in a column are not significant at the 5% level by Duncan’s multiple

range test.
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Fol| 98.17+0.02 mglg, 7] o} 9530 78.43+0.01 mg/g
22 Jel} DNA ol sle] EA|FE 7]okel] v]3
EL g 2ot old Ade gA dA g 2
FHollA AFHA AXNH, 2 =AW A $F D4
Zb 24 g AE Aol 719" AR Aladn

=3 RNA 3 93] SlojA] EAFE A¥ A
5.66+0.02 mg/gel gl ot ¥A] 3F %o 6.75+0.01
mg/g, EA] 653Fo)| 7.31+0.02mglg, A 9FFo) 551
+0.06 mg/ge] g1t} (Table 1). b, 7]o}eA]2] RNA

2 AF A= 5.55+0.04 mg/gR FAET FA}
&g o} 7)o} 3FFo) 80.33+0.02mglg, 7)o} 6F-F o
142.79+0.08 mg/g, 7] o} 95-F ol 109.19+0.12 mg/g.S
2 9] DNA F 24} A9} vl3t AgE el
t}(Table 1). o|218 A= FA] A vl 7)o} A
A 2 AE B9 FAG B 7 MEe 7)™ A2
2 Yz F, o|A ofF 7ot @y, A}, vy
}E3 e MEZ FAEHY Ul oL oew
Qs MED EAY o] FIET EI HE Y
FAZ FaHE wd, 7 9 FADG 7 AE 22
238 FgeEd 2 94 FAZ DA s
DNA % 4 RNA o] 718 AYE Al qhef, 74
AE $ A 23 AE AT g g YAl o
2A€g, oj3% A g 9 YA F& JJof o
71 ARELE HaE ALE AlREY EAEH 7)
o2& YA 23t <l 3 DNA & 9 RNA %9
oA AA 2A AT 5% FEAAM el el A=A
ou, o]} #-A}2 Z 3= Mustafa and Mittal (1982)7}
olm] HAA w]7]9] 2k ZA]A #<1gF v} gl

FAF3 Aol 7+ A A EW RNA-DNA W&
ZAF8F A= Table 13} 2t} RNA-DNA v]oj| A ¥4
2 AY AFA] 3472 JEgten, AY ZHF HY
%) 4.20& Yeplie kA A o]t} 7] o}+2] RNA-DNA
H)lE= A Az 3402 FA]F#9] RNA-DNA v]9} &
Abgh whdd, 7)o} ¥ 33F~9F ] 1.39~1.459 RNA-
DNA ¥ & Yehisich ¥ § 7ol EA|Fel ]3] A
g 71715 7 MNE S Al 7)edEe] e gwd
2 DNA & 3 RNA %& Rgx|ql, ¥4]2¢ RNA-

DNA u]¥= 7]o}#2] RNA-DNA u|¢] vls] ¥4 et
FA e Zlohel uls] w4 DNA 373 RNA2] 4
&, 9ildl gAjeo] WU ojFeiFAE & F UM
RNA 8 ZAl= RNA7ZL ©A §4d9] A7-Ee|22 A
A AR BEE 4 e WA FA3HYH ol (Bulow,
1970), DNA g2 373 7] H3jolx dAsI=E M=
5 Y= 52 AHE-" o (Dortch et al., 1983). 1
222 RNA-DNA ¥] me}& RNA-DNA ¥]7} ZA4)
M o} 2o YL WA YoE2F RNAF o
E Aoz BAUAL 48 sotEle ARG oS
7 g8} uby o| v} (Haines, 1973).

AY 7125 WEX EAFT 7ol FHAT
W 3h= Table 29} v} XA|FoM 2] M5SR4 Hd
Ze AY A 3.751+0.350)%0 2y, £A] 3FF
(3.9410.41)2} XA 6F%F(3.93+£0.39)9] oti FUHF
2] 92 %o 3.86+0.372 g FAaside) ol 2
A 634 e 4Rl AS 4dF G2 AS Aol
ZA] 9FFole 9F ulE AuE, A $A99De] B
Fol9 i e ol wel 7EgR|ee] HE B
3%} uls} o], AL Wy QA EFHATLER A
zZ+Ejo] A} wbd 7)ol ZHEgAleE AE AF
3.76 +0.370)g) 21}, 7] o} 3FF o= 0.84+0.292 A
3] Zo]Egon 7)o} 6FF o= 0.49+0.07, 7]o} 95
Foll: 04910252 ZH5gA 7} ofF Fom A9
dA3HA e} o) o] FlopEelA Z|o}F 3FF-
B Y 7FFRLE Holy olfE, oA} 7|okE
g JokE A3 AP JAHE JHe YRS FHs)
o JduUR|PLege] Ago] A =G Ul 7]
Qg AL AT BEUE Hell2E FAFA Y
A} vpR7IA 2, 7] oF 6FA o] el YF EUEH
o] vk HelM FEs8) £ o, 3t HEWY JUE
Ao] Ao o]4¢ AT Ae] 3L A= 53
o} o] $o] 7)ot Zlo} A¥ HAACM 53| Hdol
ARE vl ol2d HLez2 ulFo]¥o} slo} AAE
AE Jell EAs= A 82 FHst] AES A%
duvix|gez o|g3tez qld RFHFAFL Favt F
WEg S Aolehe HE FAY £ ¢ olE &

Table 2. The change of hepatosomatic index in fed and starved groups of Rhynchocypris oxycephalus

Experiment period (weeks)
0 3 6 9
Hepaiffggfamc Fed group 3.75+0.35 3.94+0.41 3.93+0.39 3.86+0.37
(Means +SD) Starved group 3.76+0.37 0.84+0.29 0.49+0.07 0.49+0.25
t—test * NS NS NS

*. Denotes significant at P=0.05; NS: denotes not significant at P=0.05.
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Fig. 1. Histological appearance of hepatocytes of (a) fish fed for 9 weeks and (b) fish starved for 9 weeks, and middle
intestinal epithelium of (c) fish fed for 9 weeks and (d) fish starved for 9 weeks. Bars represent 10 um. Note the
reduction in hepatocyte nuclear size () and height of middle intestinal epithelium (*).

€ % 4 9l dF2, Mustafa and Mittal (1982)
w7lel A dA 7|zt 7)okAR] FellME FAS
oot o) FFE AT FAT oA A

7 bl BEFAS 94 Sslstdckn o v

o}

T2 AY AN 7 AE ¥ ERQHLS 1693
+092um?e 2, o] 7+ ME 8 BHHL XA F3

Fol] 17.65+0.11 um2, ¥4} F 650]] 16.59+0.89 pm?,

¥ M4 oo B

FA & 93] 17.67+0.93um2o 2 Z W3y} g9t
(Table 3). Fig. 1-a:x EA] F 932 7} M X ZAAL
2 AE Y o] v 3} FHgew 7 AEdE A
Ao gl i UM 7lol2] AP AZHAY 2
AX g F0H2 7)o} AY AlFA e FAF 2 AE
@ #9497 {AA vebd 16.58+0.90 pm2o] vk
(Table 3, Fig. 2-a). 18|t} 7]o} 7)7te] AFHSE o
23 7 AE ¥ EdH2 AHAH 2z zelr 7o} F
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Table 3. The change of hepatocyte nuclear area and intestinal epithelium height in fed and starved groups of

Rhynchocypris oxycephalus
Experiment period (weeks)
0 3 6 9
Hepatocyte Fed group 16.93+0.92 17.65+0.11%: 16.59 4 0.89* 17.67+0.93%3
nuclear area
(um2)* Starved group 16.58+0.90 14.45+0.67*3 13.49+0.76%3 11.0010.88%3
Nuclear height Fed group 8.67+0.31 8.69+0.29% 8.73+0.30% 8.70+0.32%
of intestinal
ep(fr;e:);“lm Starved group 8.68+0.28 7.93+0.31% 6.73+0.30% 6.1740.35%

*1: Means +SD, *2: Denotes significant at P=0.05, *3: Denotes significant at P=0.01.

33| 14.451+0.67 um2, 7]o}F 630 13.49+0.76 um?,
7]o}F 930l 11.0040.88 pm2o]g]ch(Table 3, Fig. 2-
a). Fig. 1-b¥ 7)o} F 959 7t ME Ao, 3}
ME 9 8 7377} Fig. 1-a¢8] XA ¥ 959 71 M X
9 Ao ws) Askos 7 ALY Wxsh zWshsich
Z ]| &2 Sebastes schlegeli A}o} ¢} %o Lateolabrax
sp. Ate], 1El ¥vle] Epinephelus akaakadlX Y
o] AF AIZIAA ZlobA] B AF Ao} 2 7 AE
W3t ko] WAFYS (L F, 1998c; ©] F, 1998). of
29 7IokA] 7k ME9 mAM] FZ7} o)) (Gas, 1973),
F¥o| Carassius auratus (Yamamoto, 1964) % v]=3%
o] Anguilla rostrata (Moon, 1983)9l|A4] E. =gl u},
dubg ez 7+ AlZ & F7P7t Hasgen ool A
T Zlot 27 A FHAFEAY 5 2}(hydration)7}
TUEAA o F 7 Ml 23yt dolid vtk Al (Gas
and Serfaty, 1972).

FAF AR AR AHY MEQ T 4 AE
¥ FolE 8.67+031umo2, ol FA Ay AME
3 ol FA] F 3F0] 8.6910.29um, EA] F 650
8.73+0.30pum, ¥£4] ¥ 93] 8.704+0.32um= Z W3}
7} 91t} (Table 3). Fig. 1-cx= EA] ¥ 99| Z3 A}
¥ AEe] Ao F4 49 AT 27 9 ¥ Fol
7V A3, 7 A AR "WErL 2UsA vepdd
ol-g8 & FE(vacuole)7} via EA3H. 7ot
A AEAle] F4 35 AE ¥ Fele o AF Al
A EAIE FA AT AE 8 Fele fALEH v
teh} 8.68+0.28 pmo] gt} (Table 3, Fig. 2-b). 18}
7)o} 71zke] AHRELF ol T A HME Y F
ol HAHL=R olr], 7]o}F 35l 7.93+0.31um,
7)e}& 639 6.73+0.28 um, 7]o}F 9F¢f] 6.174+0.35
ume} sl o} (Table 3, Fig. 2-b). Fig. 1-d¥ 7)o}F 959
ZA A AE 2AZez T AT A 7371 ¢ 9
¥ol7} Fig. 1-c8] EAF 9579 F3 Ay A 77
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Fig. 2. Frequency distribution of (a) hepatocyte nuclear
areas and (b) middle intes-tinal epithelium hei-
ghts from the same individuals depicted in Fig. 1.
Nuclear areas and middle intestinal epithelium
heights from two replicate photographs of each
individual were pooled and grouped in 1-pm?
area classes and 1-pm length classes, respecti-
vely.

9 W Folol wls Akon, 24 As) AXY Y=}
subs Ueisdeh. olsh 2ol slepA) ZAeHd W)
24 4w AL B3 2§ Aol ehd v gl
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Fig. 8. External and internal morphology of (a) fed and (b) starved Rhynchocypris oxycephalus. Note the enlarged liver of

fed group (arrow).

o, 7)o} x| killfish Fundulus heternelitus®] &3} = A} o)
A A AE P de) WE) BE s} 2 47 2
she} zbe] veld b 9l olgE TS} FEA B
23 v} gl (Pickford, 1953).

4Y Azt 9F7Fol ZATH FolTe) BRE Ao
2 747 BR-E AEd R A7) E Setem #ag
A, ZAF 7k 2 = ARen e Aze
ez Jepgoh =3 7t FHE B} xdbo] ¥z
3 SAFHAR W A HFHoz2 Qs ke xupzhe)
7} AP0t (Fig. 3-a). vbd 7]op7] 7+ A4z <l
AgAolglom, 2ke] Z7)= FAFA FolEe] 21 2
717} ek Folal W) ubs|, Dde] =)= Ag 2FA
22 7717} A F7s (Fig. 3-b). o] §A 7le}z
X8l shdo] HA A=, 7)ok Fdd HFAFH of
b AR g #35te] AoA FHASI dfAEHEoll
4238 olviA] Hg o] FA Rt Bz et &
Aoz ARFHY A, ol9) #AAH QA7) €A H
o} ob-g7] AF JlopA] A A& 2 AESE T
£ Aol o A FESe HE 94Uy PES)
875, 7|obA] Joke] AAR AIgH A, A
hormone FX= W32} el A7 d7= FasieEeg A}
25

7 2

7)o}l w}E W EX| Rhynchocypris oxycephalus®) A}
3ebd, A W3S Feobsir] 9, 2k sk

o 94 ¥ RNA 3 9l DNA = zA}g} o] 8o] 7}
AE L S A A2 A 2AHE A sk
71obE EAIFol vl z7he] A ek RNA g o
DNA M ¥2 e BAAT, Yo FF F9L 7
FHAS T HAE 8 37 9 3 A NE ¥ Fol
o deiM ZF2E vehdisich £ Aye)A 2AE RNA
-DNA ¥]&= &2 g Al st} 252 F-4319
o =3k HEA BE AZ)NAMY 2 AR @A
L W AR QA AR B4 g4E A
Aok £ A7 FA#e ARE FAHLE HAsigon,
obg® o5 AETH F Ao AFES 1Isy
o}

A A

2 A7 YA 289 A7 9 =F 2AA] type-
writing® 2 EFE £ FAMTE FAR A T
dAEd AAAIA AP o}g B =78
AAEHA AAL A3l FA AAAEAR S =
Hyot £ A7 AT 2D}l o] Fo
98 #3771 25 AFHA (FAHE 1998-023-
HO00010)2] A3} dF-o]m, 7] Wl A=

dEEH
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