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Effects of Actinomycin D and Puromycin on Early Chick Embryos
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Abstract

Chick emkryos received a single injection of actinomycin D (0. 01xg, 0. 0548 or 0. 1xg)
or puromycin (10.0xg, 30.0xg or 50.0xg) into the yolk sac of Arbor acres chick
embryos either prior to incubation or at certain periods of time (48, 96 and 144 hours)
after incubation. After 10days of incubation, surviving embryos were investigated
morphologically and biochemically. *

Embryos treated with actinomycin D or puromycin showed a high mortality when
they were exposed prior to incubation and at 48 hours after incubation.

Electron micrographs of chondrocytes in tarso-metatarsal of antibiotics (actinomycin
D or puromycin) treated embryos showed the destruction of cytoplasm and nuclei
when they were exposed prior to incubation. Endoplasmic reticulum was expanded
and mitochondria were damaged in chondrocytes of surving embryos treated with low
doses at 48 hours, 96 hours or 144 hours after incubation.

The activities of enzymes such as lactate dehydrogenase, malate dehydrogenase
and succinate dehydrogenase in embryos treated with actinomycin D or puromycin
were much less than those of the saline treated group. Also, the amounts of DNA,

RNA and protein were greatly decreased.

A o 7 39 (Reich &, 1962; Shatkin, 1962; Reich,
=

1 = 1964), puromycin& ribosomeo]| 7 ¥ % peptidyl-

Actinomycin D= S ¥ g0 FWestA A& tRNASH ub-$-3te] peptidyl puromycinit &< 3

53 9} o DNAS] guanosine residuego] 5o Asle] 2 A7 d9AF P S oA sk} (Darken,
54 A3ste] DNA dependent RNA9 3FHA & 1964). Pierros} Coghill(1968) -2 actinomycin D
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¢} puromycino| v]Z A A& FHADTtz B
23ty om, A EA e o & actinomycin Deo] 3
A3 9 A Gge AP Aol we A
5ol lsfo] o] Fo) g o (Piperst Klein, 1969;
Elis¢} Dipaolo, 1970; Billets-, ~1971;
%, 1972; Schwelchel?t Merker, 1973).

Molinaro
e
= puromycine] wh#A A E ol] = RNAFA
= dA@ctn w2H e (Nagatak, 1981; Fox
9} Studzinski, 1982).

Avlo] A< thalidomideo] o8 718 &zs} =
1962; 1963) el =
thalidomider} 2], A& 2 Ex|A 73 2L
9 291t} = o % (Christie, 1962; Seller, 1962)
o] FA& %%‘Aifﬁ, Z71A ¥ o A 2] 6-mercapto-
purine (Grubbsl Montiegel, 1974), papaverinev
(Lees} Nagele, 1979), busulfan(Swartz, 1980),
retinoic acid (Jelinek=} Kistler, 1981), diazepam
(NageleS, 1981), trypan blue (Weavers, 1981)
9 caffeine (Lee%, 1982) Gof 3 H4 a3
o JEd4s Fasglieh
2 el 7]5334"1"1] ﬂsﬂ/\i“} 1151 % ¥ 249

2.5 (Cameron, Boylens,

awﬂ 4&54
] 9} ;ﬂ/‘}(transcrlp—
tiom) Aol 4 o A A4& bl = actinomycin
Do} w19 (translation) S o] 41 &4 282 vieh
W puromycing LA el 27148 A2 A7
o Aok 2o st zAAM Az )
Ae 9, A2 LA B (W) A T A Lol
WAE QY D AEAN BB GaAd g

¥ %
4ol Bl E JFe 2k

A E 2 A% Arbor acres(4] $4 © %,

T2 ) A G652 E AUNFE 60%,
37.54:0.56°Ce] H-atzlo) A T A RS,

2. Actinomycin D 4 puromycin & z2|

Actinomycin D (Sigma A}) ¢} puromycin (Sig-

ma A& e &alAA ALty oo

Hak A, ek & 48, 96 2 1444 7ko] actino-

.mycin D¥ 0.01, 0.05 % 0.1xg<¢, puromycin®

10.0, 30.0 2 50.0uxgs ~+7 st 4 Az 34
th. olw o) A A2 0.05migon, g E

g % k7ol 23 gauge FAbubE R WA Ul F9
A7)z o] Azl 92 hard parafine g X
& g 23 F 109 A 7HA .
Z2F2 0.05mle] Az Aed=ul A2 39t
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32 F 10240 A F AFs] AYEe =
Astgee] AEANG FA B A F2H Q

2E Immis £ & Fxhdle] 0.1M phosphate buf-
fer(pH 7.2 =43 2.5% glutaraldehydeo|
24 7F Az AE B Eal3l phosphate bufferz 2
3] Al A3 -2 A7) 3 phosphate bufferz =3
A 1% 0s0, &4 o2 247 FuAgger. ol %
ethanolF %= 43} 31 propylene oxide
2 A 33 & epoxy resin mixture® Zul3}g o},
S8 Bg Agste] LKB-VE =}
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A 7] 2 thick
Aohed dF2A
Ao Z &9s3lx, 50~30nme ¥
ukEo] lead citrates} uranyl
2 A= n 7 (Hitachi H-
,Ooo)gi FAs

section 3+ # toluidine bluez
9% Fadn)
Az 2HAA G

11
acetate@ o] T4 A3k
I

AME A 2stel 4 EA e
A& sted Al A A ket 10me

4
o e HE e Ea, A4 D BB

@ Lactate dehydrogenase(E.C. 1,1,1,27) 9
2 24

Lactate <:1¢hydr_ogenase.9] -4
o maAEE e T
chi 200-20) & At-&3te] A2elA 1 EFatd] 7
4% = NADHoF& 340nmefl A4 o] F3i
FAstRoh W (14 85 3mhe HEF
50mM phosphate buffer (pH 7.4), 0.6mM Na-

spectrophotometer (Hita-

H

pyruvate, 2.13mM nicotinamide, 0. 18mM NaOH



o} Z4A8 0.02mlg e} (Neilands, 1955).
® Malate dehydrogenase(E.C. 1,1,1,37)9]
By =4
Malate dehydrogenase: ul-3Ho] FAAE S
718 & A Lo A spectrophotometer (Hitachi 200~
20) & Ab-&3ho] 18 kel #= & 2. 6-dichloro-
phenolindophenol (DICPIP) &) <k & 600nmoil A} &
F4E a2 FA489 . ub-gd (A F-9 3ml)
9 #%Z¥xx= 14mM phosphate buffer (pH 7. 4),
0.43mM NAD+, 30mM nicotinamide, 0.86mM
KCN, 0.034mM DICPIP, 7.1mM Na-malate}
AAA B 0. 1mldth (Joost Han, 1976).

® Succinate dehydrogenase(E.C. 1,3,99, 1) B

o w4 24
Succinate dehydrogenase?] 4 & ul-2-fo] &
2 A 85 rpeba 2o A spectrophotometer (Hi-
tachi 200-20) & AFgsted 1 F  F-okol Y=
DICPIPS] okg 600nmof 49 T35 Zhag 24
stoleh Wb (A £ 3my) S HEFEE 50
mM phosphate buffer (pH 7.6), 1mM KCN,
0. 04mM DICPIP, 20mM Na-succinate®} F 24
& 0.2mi9 o} (Joosl Han, 1974).

@ =44, DNA 2 RNA ¥4 23

0.1mle] stajolo] 10% TCA (Trichloroacetic

acid) 3mlE sbstz 94 £ (600gX58 )8k A
AESL dach o AAES A9 T2
Ful A4 A3 & chloroform-methanol £ 389
(2:1, v/v) 3mi%} 10% TCA 1mig 7184e] &3

de g 94 e (600gX58)ste] A A S A
Astz A e wge®m AAgc. oo
de HAAE 1mie 0.4N KCNg etz 94

18 F 37°Col A 18A AFEHAAS. s}
FEHAZ EFEl A d4b 0.34mis} 10%
9w 9dd 4 de Aol 47
A4 (6008 X5+) 8t
RNA A 2o Abg3tRon, o] affoll 4
A 2miZ stetz 90°Cel A 15
A4l 2] (6008 X54) 3] 4%
DNA 7 zkell Abgstgiel. olshe] 47 A
0.2N9] NaOHZ s}atx 1587 90°Ce A
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At SN F 29 AP ARz Ag
5191 o (Schneider, 1957).
© 294 B
Gl o LowryS (1051)¢] uhwlo) wheb 2 afsh
olch. Ag 0.5mls] Carbonate-copper 49 1ml
2 Jeabm 9AdE] e oS 1587k Ao WA
|

A7) 5 0.2N Folin-phenol A & 3mlE 7}3)F Z 4
$A 3] 4ol 4587} Aol WA F 540nme] A
9 T3 & __7_;_;93)_@14 EEgda g og
dAE59 bovine serum albumin(BSA)-&al &
A5

® DNA Az

DNA% Schneider(1957) 9] o whe} A kst
9}, Diphenylamine 1g-% 100mls} ) 24ke] 3
ol A& g4 2.76mlEg rlete] =HE dlphenyl-
amine £ 4miZ 0.5mig A g sFskx 90°Ce]
A 1087 7tE 3 T Ago)Ad dAAA.

= 600nme] Mo FHAEZE &4 EPM_
25 DNAgdog= 9A4Fx9 calf thymus
DNA&9 & 48315 o}
@ RNAXA =k

RNA:= Schneider (1951) 2] H} 5 o
drh. 6% Orcinolged 3.5mls} =g
of 100mge] FeCly& 4ol £ 2mig
of 7}3F wg 90°CE 10E7 e
A 7L 3 670nme) A o) B2 ZAGA ).
Z RNAgH o2 = 94 5x9 calf liver RNA
4% gl
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2714w e AZd 0]z = actinomycin Dg o
o AejA 7] ek Az o w}a} oHEA vdEge
=} (Table 1), 0.01xgS Ay AwEL A
A3 Az2TAMAR vl mA A
Fol weket, Fak A W Fu T 484744
0.05ugel 4, Z8 2 a2t F 96 @ 1444 7kef 0.1
rgs AL A Bl A = ]

gk} (Table 1).
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(Table 2).

Table 1. Effect of Actinomycin D on Chick
Embryos Treated at Different
Times of Incubation.

Injection wxg No. of No. of %

Time* Dosage Embryos Survivors Mortality
Vehicle** 23 21 8.7
0 0.01 16 13 18.8
0.05 21 12 42.9
0.1 23 10 56.5
0.01 16 14 12.5
48 0. 05 19 11 42.1
0.1 21 10 52.4
0.01 13 16 111
96 0. 05 18 12 33.3
0.1 21 11 47.6
0.01 19 17 10.5
144 0.05 18 13 27.8
0.1 18 10 44.4

*Hrs. of incubation prior to actinomycin D in-
jection.

**Equal volume (0. 05ml) of saline was treated
instead of actinomycin D.

Fak A 0.05mie] gPAdea A 4
A S FA MR ABAEY H92 9% =v
e} 9] 3ol ¢l o A x4 ol = mitochondria, 424,
ribosome o] FmF Rxsle gl (Fig. 1.
AEANMEY AFAEE AEF L FHol AsiA
stFE o] FaZd dd A2 ¢ dg e (Fig. 2)
Bk & 484 7kel 0.01xge AZINH T e dF

[

AZY Axad 477 AAA G £ZAE 43

= gl v} (Fig. 3).
& WE Axgel As
3 Do Fig 9. F% F 9647kl 0.0148%
Ao 4BAZE 2249 e 2gon

e Az 0.05¢g% Asg

Table 2. Effect of Puromycin on Chick Emb-
ryos Treated at Different Times of
Incubation.

|

Injection u#g No. of No. of %
Time* Dosage Embryos Survivors Mortality

Vehicle** 23 21 8.7

0 10.0 17 8 52.9
30.0 17 7 58.8

50.0 16 3 81.3

10.0 16 9 - 43.8

43 30.0 17 8 52.9
50.0 19 4 78.9

10.0 17 13 23.5

96 30.0 19 9 52.6
50.0 18 4 77.8

10.0 14 11 21.4

144 30.0 16 8 50.0
50.0 16 6 62.5

e L

*Hrs. of incubation prior to puromycin injec-
tion.

**+Equal volume (0. 05ml) of saline was treated.
instead of puromycin.

(Fig. 5), 0.0548¢ Ay 7 %olA & mito-
chondriag] cristaes} A3lA €452 22 =
sy ekl ok (Fig. 6). 3 3 1444 7ko] 0.01xg9)
A e A ] dFEA T
AE 22A 7 B3 Fig. 7).

Puromycing -8t Aol 10.0xg5 A& 2 A
ZAMY AFAZLE AxAdz =] strsgl
o (Fig. 8), &g 3~ 484 7to] 10.0xg-T A u-
Aol A A ol vetxtet ol
o ol »}E}ﬂ.x ] ekgkeh (Fig. 9). 22 A7)0l
0pge AR e Ak ATALY AxALE
S gz HAY ‘ﬁﬁm G $Ale] xmgl
o} (Fig. 10). gt 3 964 7ke] 10.0xg AW
o dFHNEE 2%A 9 43 mitochondriag]
E4e ngon} go = g Fol g gler (Fig11)..
2 F 1444 ol 30.0ugs A=l AF AZ

actinomycin D&

S i de
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Table 3. Enzyme activities of 10-day-old chick embryos which have received actinomycin D.

Lactate dehydrogenase| Malate dehydrogenase| Succinate dehydroge-
L (EC, 1,1,1,27) (EC, 1,1,1,37) nase (EC, 1,3,99,1)
Injection H8 No. of | " Activity** , kx| Activity** wn| Activity** sk
time* dosage | sample| (unit) Relative| (unit) Relativej (unit) Relative
/ activity activity activity
g tissue g tissue | g tissue
FkAk
Vehicle 5 380.9+19.7 100 117.44+ 7.3 100 68.94-2.2 100
0.01 5 299.5436.2 79 91.2+ 9.3 78 62.043. 2 90
0 0.05 5 281.7+12.0 74 86.0+16.5 73 48.5-£3.7 70
0.1 5 283.8+12.1 75 67.3+ 4.8 57 36.818.1 53
0.01 5 310.5+ 9.8 82 97.64 6.0 83 60. 9-6. 8 88
48 0.05 5 269.2+424.3 71 89.6+ 4.9 76 48.61-4.2 71
0.1 5 240.5120.6 63 81.8411.6 70 45.214.3 66
0. 01 5 322.4421.7 85 106.3+10.1 91 66.31-4.1 96
96 0.05 5 279.7+14.1 73 90.44-10.6 77 55.6+5.3 81
0.1 5 237.3119.7 62 76.94+ 3.1 65 44.1345.3 64
0.01 5 -332.84:30. 8 87 110.14+ 7.8 94 62.5+8.8 91
144 0.05 5 295.2+12.3 78 96.6+ 5.6 82 51.9+2.7 75
0.1 5 248.0+14.7 65 90.44 7.7 77 48.744.9 71

* Hrs. of incubation prior to actinomycin D injection.
*% QOne unit of the enzyme activity was defined as .1 of optical density change per minute under
the experimental condition.
**¥* Relative activities were expressed assuming that of vehicle being 100.
k%% Paual volume (0.05 ml) of saline was treated instead of actinomycin D.

= 4% 9 a3, mitochondrias] &4k & ofy

3

G @Adel @ Tobdel RpAos $75 + E

A ek (Fig. 12) st dg WAZ wbgel el A7
Actinomycin D& A ] Wb& A A ] £ 9] lacate et thacE AL A 9 g en, David

-dehydrogenase, malate dehydrogenase % suc- (1975) &= %2 o] DDTE Halshg & o A

_t‘L
cinate dehydrogenasel= A2l A 7] &} ] oko] AA 2 e AAAE 4} o] Fadg s
A glol FAo] i =gl onf(Table 3), puromycin grt. #dEw X 8A49 6-mercaptopurineo] 1}
T AHEE AviEdA= A=A A el busulfang §-zk Aol Az uke Aol A= Abut
A glo]l Bl Zasos Alde] &% Fo] W Eowd(Grubbs Montiegel, 19743
A FastPqn AHANNL & Swartz, 1980), A A7 Bt Jgg v s
9t} (Table 4). DNA, RNA 2 a4 ok % actino- o] ZF@938lctx sl v} (Swartz, 1980).
mycin D¢} puromycing & & 22 A EA uj] o ol

A A Zasged ARAst xEFE G
7z

-
K
N
Br

i

2

A
7 A&-¢ behy] = actinomycin D= el A g
2% A, Aol Be W A Fast 4 dAAE R o MEEAL welely 54
4 5} (Table 5, 6). E Aste] AANITAE £4& Fohzm 3¢
(Koenig¥ 1970). A= 9 z7] % actinomycin
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Table. 4. Enzyme activities of 10-day-old chick embryos which have received puromycin.

Lacate dehydrogenase | Malate dehydrogenase' Succinate dehydroge-

. (EC, 1,1,1,27) (EC, 1,1,1,37) nase (EC, 1,3,99,1)
Injection “g No. of | Activity** x| Activity** x| Activity** Sk
time* | dosage | sample| (unit) "Relative (unit) Relative| (unit) Relative
- activity activity activity

P g tissue| g tissue ' g tissuel
KAk .

Vehicle 5 380.91+19.7 100 117.44:7. 3 100 68.94-2.2 100

10.0 5 315.7418.3 83 89.245.5 76 62.5+2.3 91

0 30.0 5 290.3%+ 5.8 76 81.6+6.5 70 49.8+1.0 72

50.0 3 256.9431.2 67 77.4+3.8 66 45.1+4.0 66

10.0 320.04+29.0 84 104. 1+ 6.4 89 57.914.4 84

48 30.0 276.7+26.8 73 83.24 6.3 71 50.4+1.4 73

50.0 260.01-24. 0 68 75.81 6.6 65 48.3-C1.4 70

10.0 5 345.1+10. 3 91 108.0+ 1.8 92 56. 415.0 82

96 30.0 267.01+15.9 70 94.54+ 8.5 80 52.613.8 76

50.0 4 255.8+ 8.3 67 78.51 7.2 67 48.44-3. 3 70

10.0 5 328.31:35.8 86 111. 0= 6.1 95 57.94-4.5 84

144 30.0 5 281.3134.9 74 98.9+12.2 84 56.5+4.7 82

50.0 5 276,44 7.4 72 83.64 2.0 71 49.945.9 72

* Hrs.of incubation prior to puromycin injection.
** One unit of the enzyme activity was defined as 0.1 of optical density change per minute

under the experimental condition.

*#¥*% Relative activities were expressed assuming that of vehicle being 100.
k%% Equal volume (0.05ml) of saline was treated instead of puromycin.

D 0.05¢g Ao A=
actinomycin D7} Z7| A uj ol
& ¢kol actinomycin D& Xzt
el A e Aol B3 F Az e
o ogob dF L L V7ol A
2 Jez Azdv.

=

)
il

=X
Puromycine- A e w9 (translation)
A ol A o] A &-&-% e iz (Darken, 1964), &
% g4 - 2ldE

cellz} gastric cello] 4 =

T4 A 2 exocrine pancreatic .
HALE o 79 (Long-
neckere} Farber, 1967; Longnecker%, 1968),
H Il e wlAggs RNAFAH S A0 x
Hzstx gl (Nagata’s, 1981; Foxs} Studzin-
ski, 1982). Puromycing ] ¥b-& A uj] Eol A &
204 22 AT ES &

a

o] puromycino]

7] Al e ol
actinomycin
W 7 7ol
st

A EA 2

mycin D& F

2

ik 7] 1}, hemo-
globingtgo] olAl o] EAd ARG S 43T A
sholm (Hell, 1964; Wilt, 1965), puromycing &
goare ol 2aze] MEAR Aol FAHE AL
puromycind] o5 F A2 Azt
Actinomycin D2} puromycin Rale] o3 &%
A7t BAG AL 2H2EA 9 ribosomeo A FF

A Aol Azdz wAd otz %3 A

=
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Table 5. DNA, RNA and protein levels of 10-day-old chick embryos which have received

actinomycin D.

i ! DNA RNA Protein
Injection No. of ETS
Time* Idosage ‘sample mg per Relati:: mg per  |Relative mg 'per Relati:‘r,g
‘F “ g tissue amount g tissue amount g tissue amount
VehicTe 5 1.00+0. 09 100 1.51+1.09 100 10. 182-0. 97 100
0.01 5 0. 580. 06 58 1.1130. 04 74 8.401.50 83
0 0.05 5 0.520. 04 52 1. 0440. 05 69 6.9710.75 69
0.1 5 0.4240. 05 42 0.81+0.02 54 6. 66-1-0. 63 65
0.01 5 0. 66+0. 05 66 0.97=0. 03 65 7.2141. 14 71
48 0. 05 5 0. 6310. 05 63 0.90£0. 03 60 6. 50-1-0. 56 64
0.1 5 0.5440. 04 54 0.79:40. 04 53 6.21140. 80 60
0.01 5 0. 73-+0. 08 73 1.024-0. 08 67 7.61%0.98 75
96 0. 05 5 0. 6710. 08 67 1.0340. 07 68 7. 36%0. 65 72
0.1 5 0. 620. 05 62 0.9310. 04 61 6. 490 62 64
0. 01 0.81:-0. 02 81 1.19740. 01 79 8.141.38 80
144 0. 05 5 0. 754-0. 04 75 1.1340. 04 75 7.47%1.51 73
0.1 5 0. 6540. 06 65 0.97=0. 04 65 7.1641. 21 70
* Hrs. of incubation prior to actinomycin D injection.
** Relative amounts were expressed assuming that of vehicle being 100.
***% Equal volume (0.05m!) of saline was treated instead of actinomycin D.
Z A z-sl " mitochondriag) «4e actinomycin W Al e AZAw Bk =ZA ghastyg ed ol
D¢} puromycing £4 & &)= (detoxication) s}~ = actinomycin D¢} puromycine] A A} bz g
AT s5ALRYe] T oA Aoz v, A& dAFezs DNA 5A), DNAAA 5o
%3] actinomycin D9} puromycing Az wo olgl = T4ty $AL A AHX2 A4
A ZA v o] lactate dehydrogenase, malate de-
hydrogenase @ succinate dehydrogenases] 24 E =
o] Az Adg "} A e gxzAuwoA Bk 3 274w o) v] 5 = actinomycin D&} puromycin

=

A zbA38l9 =] o] &= actinomycin Dy}t puro-
mycino} A 4 Sl A FA & A8} d A o] v}h(Skat-
kin, 1962; Reich, 1964; Nagata s, 1981; Foxs}
Studzinski, 1982; Choe&, 1982). #Alulo] o &<

alZ A7kl AAY @ A gl A EAaFAo

& AL ol FAEA eqFd =
oS IUAFLL AdD Aoz welth
DNA, RNA 9 owlAdekx actinomycin D}

puromycing Ha ure MEA o] A Az Aol

zAstd B R ARY

1 : Actinomycin D¢} puromycing 2z o =
Jekgle W gl Eder AN %ol
A5 E Abage okt Actmomycm DE @2
A2 0. 05u) A E &
mycin® v} %4 al%ol Z A2z deEbnd

2: HEANY FA ¥

o Jge 29l

H Y o FA L& actino-
mycin D¢} puromycing 2zt ok
(Actinomycin Dj; 0. 1ug, puromycin; 50. 04g) 5

1]

£ e
% A {E

LR vy
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Table 6. DNA, RNA and protein levels of 10-day-old chick embryos which have received

puromycin.
DNA ' RNA ‘ Protein
Injgaction “g No. of % % ok
Time |dosage |sample mg per  |Relative mg per |Relative mg per |Relative
E g tissue amount g tissue amount g tissue amount
. %%k

Vehicle 5 1. 00£0. 09 100 1.515-0. 09 100 10.18+4-0.97 100

10.0 . 5 0.51+0.02 - 51 0. 90-40. 06 60 8.744-0.74 86

0 30.0 5~ 0.4140.04 41 0.834-0.04 55 7.5341.21 74

50.0 3 0. 3610. 02 36 0.71--0. 02 47 6.794-1.04 67

10.0 5 0.623-0. 04 62 1.00£0. 02 67 9. 33:-0. 86 92

48 30.0 5 0.564-0. 06 56 0.9640.02 64 8.09+0. 54 79

50.0 4 0. 45-+-0. 05 45 0.874-0.03 58 7.60+0.74 75

10.0 5 0.-9610. 02 69 1. 0140. 03 67 9.50-+0. 99 93

96 30.0 5 0. 63-0. 02 63 0.9240.02 61 8. 314-0. 85 82

50.0 4 0.59+0. 02 59 0.91-40.05 60 7.6111.20 75

10.0 5 0.77-+0. 03 77 1. 030. 02 68 9.76-0. 39 96

144 30.0 5 0.7010. 02 70 1.0140.02 67 9.18+0.72 90

50.0 5 0.6440. 04 64 0. 88+0.03 58 8.924-0. 57 88

* Hrs. of incubation prior to puromycin injection.
** Relative amounts were expressed assuming that of vehicle being 100.
*%x Fqual volume (0.05ml) of saline was treated instead of puromycin.

Ao Azdsh do| FIsgles Ha &

Ao 9k(Actinomycin D; 0.0lpg, puromycin;
10. 0pg =& 30.0pg) 2 Ajuwteond 4z 9]

27 mitochondria®] £ 5ol velyhoh,

3 : Actinomycin D¢} puromycind A} Z A vlf 2
lactate-dehydrogenase, malate dehydrogenase
2 succinate dehydrogenase?] A& ZH4AA
2o DNA, RNA 2 wgpaldors =4 A7

o}
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Figure Legends

Fig. 1. An electron micrograph of chondrocytes in tarso-metatarsal of 10-day-old chick embryos.
treated with 0. 05 m/ saline water prior to incubation.
Nuclei (N) are round or oval. Mitochondria (M) and Endoplasmic reticulum (ER) distri-
buted in the cytoplasm. (X 6, 000)

Figs. 2~13. Electron micrographs of chondrocytes in tarso-metatarsal of 10 day old chick embryos.
treated with antibiotics.

Fig. 2. 0.0lpg actinomycin D prior to incubation. Cytoplasm and nucleus were severely des-
tructed. (X 6,000)

Fig. 3. 0.01 pg actinomycin D at 48 hours after incubation. A part of cytoplasm was destructed
and expansions of endoplasmic reticulum were seen. (X 18, 000)

Fig. 4. 0.05 pxg actinomycin D at 48 hours after incubation. Cytoplasm was severely destructed.
(X 24,000)

Fig. 5. 0.0lug actinomycin D at 96 hours after incubation. Endoplasmic reticulum was expanded..
(X 18,000)

Fig. 6. 0.05xg actinomycin D at 96 hours after incubation. Mitochondria were severely damaged
and expansions of endoplasmic reticulum were seen. (X 15, 000)

Fig. 7. 0.01xg actinomycin D at 144 hours after incubation. Expansions of endoplasmic reticulum
were seen. (X 18, 000)

Fig. 8. 10.0xg puromycin prior to incubation. A nuclear membrane and cytoplasm were severely
destructed. (X 20, 000)

Fig. 9. 10.0xg puromycin at 48 hours after incubation. Endoplasmic reticulum was expanded. (X
8,000)

Fig. 10. 50.0xg puromycin at 48 hours after incubation. Cytoplasm was destructed, a nuclear

membrane was changed, and chromatin was clumped. (X 18, 000)



Fig. 11. 10.0ug puromycin at 96 hours after incubation. Endoplasmic reticulum was expanded and
mitodrondria were damaged. (X 18, 000)

Fig. 12. 30.0«g puromycin at 144 hours after incubation. Chromatin was clumped, endoplasmic
reticulum was expanded, and mitochondrial changes were seen. (X 16, 000)
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