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ABSTRACT

LEE, Yung Nek (Dept, of Biology, Korea University) Effeets of Cobalt-60 y-ray irradiadion
on the physiological and biochemical activities of Chlorelle. Kor. J. Bot.,, VII(3):9.14, 1964

The sensitivities of Chlorella ellipsoidea to r-ray from Cobalt-60 were determined by measuring
the photosynthetic and respiratory activities and the changes in phosphate contents in various
fractions of the irradiated cells, which were further grown in a standard medium after
irradiation, were compared to those of non-irradiated normal cells.

The photosynthetic and respiratory activities of the cells were almost inversely proportional
w the dose of r-ray irradiated and the photosynthetic activity was more sensitive than the
respiratory activity of the cells, The most scrpsitive to y-ray was growth activity, followed by
photosynthesis, exogenous and endogenous respirations of the cells in decreasing order.

Chlorella cells were so resistanl lo y-ray compared with other orgamisms that about 280,000
v dose of y-ray irradiation was necessary to reduce as much as hall the subsequent photosyn-
thetic activity,

When the irradiated algae were lurther cultured im a standard medium, the phosphate contents
n the fraction of DNA, RNA and phosphoprotein decreased considerably compared with thoss
of non-irradiated normal cells, while the phosphzte contents in the fraction of polyphosphares
increased than those of control.

Therefore, it was deduced that y-ray inhibited the synthesis of DNA from polyphosphates,
that the synthetic activities of RNA and protein were decreased owing to either these indirect
effect on DNA synthesis or the direct effect of r-ray itsell, and that the growth of Chiorella
cells were consequently retarded.
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ol #]at iR A Chilorelle T {EFIste] $RERS] KA. MR, &R T vx+& WEERMHRY #oe =4
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D AL RS ERRAY TRl A 99 o)=L
B - DNA ; desoxyribonucleic acid, RNA ; ribonueleic acid, TCA ; trichloroacetic acid, PCA : perchlorie acid, A10P ; amount
of orthophosphate liberated by hydrolysis with IN H,S0, for 10min. at 100°C.
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mEsLbel  AToed] RS ks Chiorella ellipsoidea 8) W EE4] bubbling culture®™ V@9 2 2%
shel ok

Unlggel BE Chiorelle T Jiiste] M/500 K SO, g e = T4 A& F g2 frel & do] Cobalt-
60 y-ray irradiator iyl 4 lBgislgch. MBEHERS] MEEEREL packed cell volume 0.14~0.18 ml/ml cell
suspension o] G = r—i§8] BIFE 420 r/min. o] g vl WHEE T JLSEGEs RRAEY #EE AlERE
sk et

BEAIE MY JLAREES MEIRRE-S Warburg manometer 2 #ll5Estgisv] reaction chamber 9] IR
2 azb Table 15 Feh AR AIES EFERGY 20,000 luxd e 2 A< Rifsia 25°C o4 MEs

gk XETAA 050 A% AET T ohAl Bl $Rer HEA MEST AESNS 52
2H RERe R BT BIdES Q0, = HEsig . sz MEe A e ﬁEm L2 IEREAA 3
e e}

TABLE 1. FLASK CONSTITUENTS FOR THE MANOMETRIC MEASUREMENTS OF
PHOTOSYNTHETIC AND RESPIRATORY ACTIVITIES.

FOR THE MEASU'RIE)‘I:/-IENT QF FOR THE MEASUREMENT OF

PHOTOSYNTHETIC ACTIVITIES RESPIRATORY ACTIVITIES
Bicarbonate-carbonate M/10 Glucose (in side arm)
mixture (0.1 M K00, 10%, e 0.5 ce
0,1 M KHCO, 90%) 20% KOH (in central cap)
pH range 6,3~7.3 at 25°C, s 0.5 cc
.............................. dece Phosphate Buffer (pH 5.8)
Cell suspension 3 ce
(PV 0.0246 ml/cc) Cell suspension
.............................. 1lecc (PV 0.145 ml/ce)rrmmrrrmrreenal e

BEAL-admel H#l # 70,0007 9] ypet BHE JUMEE EEAQl BHhel Histe REsid ol el
B e —EES MRS st s sesdch & S8l Schmidt and Thannhauser
B9 {kigisig = polyphosphate 8] 4EfE Miyachi and Tamiya #:°*& Hvel iz BEEREFE =
A 8% 2} Cold TCA 2 5 hhHste EREEEHES Suistz 95% 2 75% ethanol = 77 1[E, hot
ethanol-ether (3:1D2 3@ /5% 416 #Hsle lipid & 4iEst % cold(dilute) KOH 2 pH 9= &}d 2 [E]
(1B = 30 5) shiisted. MEApEtisEIREEMS. w14 dil. KOH 2 37°Cod A 16~18 B [T sl §
Wins BEshn LEES PCA= Ff0sted Fifl] poly-p “C"% FirAd7lz, EEH 5% PCA & 7JD°]-
o 2.6% e HA s RNA B SiEstz ik DNA-EHE 5% PCAH @Ejstd 154k 100°C =
inghale] |EES il 7l = DNA & Spstet.

SiF 4% fraction 8] LS4 Kieldal flask fyell 4 H,80, 2 fnksrgAs gl Apkdbings B¢
Fiske and Subbarow gE® ¢ 2 st vh. DNA %) RNA fraction & Cary 2] Spectrophotometer = #£4}
RS #Estd o @R AERNEEe): kst 2ok

= S

fmRael FaEEEel nIEl el BE
Chiorella 8] Y& vlA r-%¢ W#e Table 2, @ Fig 1, Fig 2. o) ZTA ok Figleld 2E upgd
Zro| Chiorellz {BHES] SeAEEEL 89 BH=E Flsded Adx BEE#HS A= —Efikstd e
L A TR R wleleh Joiaael “1;'4-‘& r-iae] BEMRHEFEE Fig. 244 Reubsh o] L=
e KA EARALe] WAsgel ol ERMEHTAA Chlorelad] JAMRES foz BAA
Fledl & # 280,0007 9 r-fRel fgdel W@E]“] 70,0007 ) A & # 9% 9] #WAE ekt
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TABLE 2. EFFECT OF CORBALT-60 GAMMA.RAY IRRADIATION ON THE
PHOTOSYNTHETIC ACTIVITIES IN CHLORELLA.

IRRADIATION 0, OUT PUT INHIBITION

TIME (hr.) DOSE (kr.) (Q0,) (%)

0 control 71.2 0

3 69.7 70.6 8.6

5 116.0 63.2 18,2

7 162.4 53.8 30.4

9 208.8 49.0 36.5

1} control 57.5 0

15 348.0 20.3 46.8
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dfafnlx Fig 1. Effect of Cobalt-60 r-ray irradiation
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Chlorella o] FEIRaEON QIR 32l &

Chlorellez 8] endogenous respiration % glucose respiation o] ©|# 7§32
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S Table 3 of

glucose respiration «f! v & -8 BEFEGEE Fig. 3¢ 2. glu"ose respiration &
2 s ¢ o) endogenous respiration - 2.3 # <Fzb ks ool glucose respiration o w3 {EEZERR
f AR A wbastAl 2 ghre] @indel =lel kiR REfStE Els e o ek e
REER L= v Ze3sle] 70,000 » o FEff® Chlorells o WERfES 7 5% &

8 2o

Table 3, EFFECT OF COBALT-60 GAMMA-RAY IRRADIATION UPON SUBSEQUENT
ENDOGENQUS AND GLUCOSE RESPIRATION.

® A sz

r-ire A

IRRADIATION GLUCOSE RESPIRATION ENDOGENOUS
RESPIRATION

TIME(hr.) DOSECkz.) 00, INHIBITION(%) 0,

0 controi 6. 58 0 1.76

p 46,4 6,21 5.7 2.40

4 92,8 6.20 5.8 3,52

6 139.2 5.85 11.1 2.66

8 185.6 5.76 12.5 3.06

(mi) -

Fig 4. Effect of Cobalt-60 r-ray irradiation
on the subsequent growth of Chlorella.
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Fig 6. Effect of Cobalt-60 y-ray irradiation on the changes
in DNA, RNA and protein contens of growing
Chiorella cells. QOpen circle, control; solid eircle
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Chiorellg 2 #ETEFC S 052 Fi4Es 53] DNA, RNA 9 protein 9] SRE vl E BFe 4R

8

ela L gk BA OA WFEEkE. AREThd .4 DNA, RNA, protein 58] &F-& -] gtz A= #gl

g o]t Cherry® Ledoux'” Eo] ZafEliyel 4 HES SR —5s o).

d-impmr el ol e A2 polyphosphate @] Fel wl she] Kaltwasser®J= polyphosphate »} Z0SEs} BETNEE
HHE #svkz std 3 Mivacki and Tamiya®® % Chlorella ol A polyphosphate 7} DNA @ protein
Tow mEs s b RNA L s orthoP o4 Atz atgul. 2k ¥P o ises] label ot
Clilorelle & “cold” medium o 4] #3539 & *P-labeled poly—phosPhate 2] pEdre} DNA g protein
fraction o *P °1 BE BET S gamor vﬂraw rige poly-P 2 %19 DNA&} aRe PESE
Ao s E3T + Alb} o) d fERE EEMAHRe] Phosphorylation & ifﬂa%lJ‘al-l"]- HYYHAE & 5
k.
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L y-ggel ol 8 Chlorelle fife] 4F, ¥R/ WEIE 5 Sod7h= £FY Hpe BEEE HEsz B
BTtk BtalA ol 9le] Al e] DNA, RNA, Phosphoprotein 5 e @HREE &zl =12% gl EE
& WEs =

2. Chiorella {IHES) r-fgel <% BFEe £Fd vt B/ A7 Rigstd bRy 4 g S
AE EES LREED Bdstg. g0 B Ml Ae] Seafiel . glucose respiration, endogenous
respiration 8] Ji§o] ¢lv}. endogenous respiration & 1A #29=d = e]el A glucose respiration-& kzh il
e REAAE esly #Es ok

3. AR WREA "L BEHREAE REET gov o 2o 5 BB RIEFIS MRE
o] sl whel AR mi WRAES WSt vl Chlorele 8] WARES [HofEMH 4202 FiAsE
W W3k fmEe & 280,000 reo] Frais]givh.

A, TBYHE E2#5ERa A Chiorella iIflne] DNA, RNA, protein fraction ¢] phosphate &2 $EES
8 if& >z ¢] © 1} polyphosphate fraction ¢ phosphate -2 o3¢ fFndledcl. =14 r-He
polyphosphate i~rﬁi£] DNA &S M4lsts Aos 455hc). o] RNA 2 protein 9] &A% M
) ¥EE Pl 3 = e B BELE 1 4R SR kY aRe WESE Aoz &
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