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Growth Inhibition of Anabaena variabilis by Low- or Medium- Pressure UV Lamp Irradiation

WEHARIE*, PMIRAET*, Riligzs. KEE—HF*
SAKAI Hiroshi*, OGUMA Kumiko*, KATAYAMA Hiroyuki*, OHGAKI Shinichiro*

ABSTRACT; A pure culture of Anabaena variabilis (NIES-23) was exposed to low-pressure (LP) or medium-pressure
(MP) UV lamps. Iiradiated samples were subsequently incubated under white light flucrescent lamps with 12h/12h of
light/dark cycle. During incubation, profiles of the number of cells and of the damage of DNA were determined for each
sample. At the UV fluence of 600 [mWs/cm?), the net log reduction of cells after 7days incubation was 2.3 log or 2.2 log
by LPUV or MPUV, respectively. The number of DNA damage was 6.07 [10” ESS/base] (LPUV) and 4.48 [107
ESS/base] (MPUV) just after UV irradiation and it became 0.23 [10™ ESS/base] (LPUV) and 0.40 [10* ESS/base]
(MPUV) after 3days incubation, where the cell number turned to increase. Therefore, the repair of DNA damage had an
impact on the growth inhibition of Anabaena variabilis by UV irradiation. In order to describe the behavior of cell num-
ber, model calculation was conducted. All parameters except one were obtained from experimental data. The model cal-
culation successfully described the observed behavior of the cell number of Anabaena variabilis.

KEYWORDS; Growth inihibition, Anabaena variabilis, UV irradiation, model calculation

1. Lo

AKIEAIR & 72 DA BrAHUZ 31T 2 BEED REHFA L, Z DR OB TRIZKR X 2R BP 52 TV 5,
BET, 2MBRV A AI VR EORTHEERRLESELETTR (1,2) . I70XRT 402 80%
HWELEETD (3,4,5) . 2Ok, ThHOEERFEE I TEEOREEZ 2 5 LERD D, &
LIERARZR R, T OWE. Rk~ DORBEARZBD SED 2L THAHD (6) . EBRTITER.
EDDOFBEDFSHRE | SNEA L DORBEAROMEITZT T, HEMHREER L LTLT L HAS
RFEEER LIV, KAETRA~OFEBAY BT 57 D02k & LT, #iRIZRT AHEE
B SE CORMERNER EAAV LA TVS, LnLRBE, ZHSO0EREL, (LEIEERA
THUEFETH Y HRHIAWTALFWEDEE T 5 2 LIC X DEBR~ O, BIERMRED
HREABESEN TS (7) o ZHUTH L, RIMREIIREMER D2 < BEBBOERBIZ bh D &
I R CHRORBFEOEF R D Z L OTEANIHETH D LELLND, 20X I HIENL,
BAENT, BROBEE I AFT IR L 2 B T LIV B,

SONBRBHIC L 2MAHORELOERRR EE 2 b a0it, BETICECLHEETHS. ZOREGT
BEORHNT T, MEMIBEET R0k b, RIMREBIC L 2B RREOND, BinTEREDE
BIZOWTHL, KEHERESR & AR OMAS ORI L > TR AHEEFHSEN LM T 5, ZoXE

* R RFER LR AR LK
(Department of Urban Engineering, Graduate School of Engineering, The University of Tokyo)

- 495 -



WHRRIL, T E C Escherichia coli (8,9) . Cryptosporidivum parvum (8, 10) | Legionella pneumophila (11) 72 ¥
DIRFREAE N U TR 2 &N TE T, L L., Anabaena 72 ¥ DFIERHRIC LIZHA. BINREHIC
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21 R Table 1 Composition of M-12 Mec}ia
Anabaena variabilis (NIES-23) % ENIREHAFLOAFL, oo Ol?gred‘ents C°“°§‘0‘gil“;’/’;
M-12 $EHE i UTe, M-12 S5HI0%ERR % Table 1 1R L7z, 2 K,HPO, 10 mg/1
5&0:@@\@”5%:&1\ M-12 BT 7 BRI L 5x10°%cellshml Vo0, - 7H,0 75 mg/l
BEOBEIGELELOZ AV, SEELMT, YRERL, 3000 CaCl,*2H,0 40 mg/l
[hux] JREEIE25°C, BARE 1 7 2Lk 12h (B) /120 (B) ISRRE L. Na,CO; 20 mg/1
{EIR 55 % 2% (BITEC-500L, Shimadzu) (2 TR EITHEHN T Fe-Citrate 1 mg/l
(FL20SW-B, 20W, GE/Hitachi) T{T-7z, pH 8
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Figure 1 Low Pressure UV lamp System Figure 2 Medium Pressure UV lamp System
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Figure 3 Cell number profiles of Anabaena variabilis (left: LPUV, right: MPUV)
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Figure 4 DNA damage profiles of Anabaena variabilis (left: LPUV, right: MPUV)
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WL, 20OBIBEIMNCER U, T2bb, BaFREMEEIN T2 AR L MEEAEMERT
1o, TOFEENG., A variabilis OHFEMENCEI LTI, SEANEREIC L ARG THRE IR O ER
TH5BEEL LN, BEFREDVEEZIEITIRELEETILERHD Z LEHD T,

33 MRS OBRNELDOET ML
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EFET ALV AT, BERRELVES, ZI T MREOE A TR S L HERE LT, 25
ICCRULERIET, EFAVEERLE,

FrRT A= A~ EDPREL, 25 1R LI ER VI T, 22T, LP-180 DBEEFNT, BARAIZRR
EFERHAT S, 3. HEOHEIGER wix, Control ® 7 B EOMMR OB D 0.0978 [1/d] & R,
TR TORBHIR L CIEETH B LRE L, X OVHUEIL. 30k 7 BB OAIREL (1.66x10° [cells/ml])
b, MROBEINEE w 2KE LIBAD 7 B RO OB 25 L5 &, 839x10° [cells/ml] & L7z,
X, DY, SAVRBRNBTOARED b X OFEMEEE LS| &, 423x10° [cells/ml] & L7z, kaid, 5+
FRABSTRT L SEONRIRST | AR DMK OZENDS, 225 [V & LTRDZ, MoRehh, FROFIEICE > T
RO, 72U, MP-600 O kglZst L TDA, SAMRRBIAT L SHVRIES 3 BROMISROENHRDOT,
ZHUT. MP-600 DIFA, FAMRRE | HROAIEICIIRE 2R R oNRN e, HIfaDBEED
BHE LTRAREYTH S LHET LI 72hTh D, ky D, TF/VERSEREICEA TS L 2ic, #Hi2
I35 A= B —fEHRFRE LI,

Table 3 Determined parameter values for model calculation of Anabaena variabilis

———— T Control | LP-180 | LP-600 | LP-1800 | MP-180 [ MP-600 | MP-1800
Initial value of X, [10°cellml] | 4930 839 261 0486 1230 395] 0675
Initial value of X, [10°cell/ml] 000] 4230 4870| 4880 3830] 4860 4750

p(lid] 0.0978]  0.0978]  0.0978] 0.0978] 0.0978] 0.0978] 0.0978
k, [1/d] 1225 1.85 448 2.00 1.08 8.05
k,, [1/d] 4 1.0x10%] 1.0x10%| 1.0x10°| 1.0x107| 1.0x10% 1.0x10°

® Control O LP-180
O LP-600 A LP-1800

@ Control O MP-180
OMP-600 A MP-1800
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Below Detection Ljmit
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Figure 6 Model calculation result of cell number of Anabaena variabilis is indicated in full line. Observed data are also
plotted in each legend symbol. (left: LPUV, right: MPUV)
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