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B

VI IANKRABEDIN D LED CHL/IU MR (F v A =—K NBRZ— | fEfiliE ) 2 Va5t
EREARREEMEL ., ZORGEEEFEREEZR T,

REREDDICHREERBREIT oA R, S9 mix FEEETRIOEE T CER AR LS
A 5.0 mg/mL DIREEITIBNTE 50%% 8 2 DMfaFZEERIIFRD O o7- 03, 24 FEHEEEEALEEL
7oA SO%DBEFEMHIMRE 1T 4.5 mg/mL SHEESIL, 7235, SERFRIALER Y 5.0 mg/mL DT,
24 WFEGELER T 2.5 mg/mL PAEDREE TERIRPICEESFRO DI, F-, 2.5 mg/mL 72V L
5.0 mg/mL DEE CIIHBRWEADORIILDEE ZONIBERBROEOE (BRLRWLEKR) MFRH 5
iz, |

U EDOREBRESL LT, TR TOMLEREAEIZIUNT 5.0 mg/mL DRBEL B EQEELL, A 1.5 T
6 JBEERE(0.66. 0.99. 1.5, 2.2, 3.3, 5.0 mg/mL) &3} E L TRaFERERREER LI, 7285, FERFRH
SLERCIE 5.0 mg/mL DR T, 24 B EEFTAIRCIE 3.3 mg/mL LA DR E CREFRIF P IS B H3ER0
bz, |

Y ARSI HTIT I SL H ML T2 3 BRI DO DT OFER. /W AIREe B BRI S9 mix JEFFIE FB X
OMELE T ORI CrEbIZ 5.0 mg/mL, 24 FFRTEFAER Tl 2.2 mg/mL &/po7=Z b, 4T
AREREEEELFNIVEV 2 BEZ ST O 3 BELBIEIERELL, ko &21ToT,

S9 mix FEFFTE T OMERFRHIALHE 2.2, 3.3, 5.0 mg/mL

S9 mix TF{EFOERFRIALER 2.2, 3.3, 5.0 mg/mL

24 HFEGALER:0.99, 1.5, 2.2 mg/mL

YR HTOFE R, S9 mix IEFETE T CHERFMAELE 5.0 mg/mL OBRECOIMEERTEEHTD
HIROEHEM A B (HBLE: 15.0%) BRD LI, HEMEREIZBW O AR LR T, —F. &8
PEARBRIZ DV T, T COLER S CHBR Y B BB IS B AR DO FEF AR B INIEER
oD Tz,

U EDFERID, VI JANVKRBED N LEITARBR S FC CHL/IU Mgz ek ofgis 2
EEFRTIEERLUI

HERE/

VT ) ANIRARD AN DGO YR B EFRIERER 5720, £0 CHL/IU Hifa%z Ava4:
AR RBRE R L,

HREHARSAEGLP

ARERIL, [ EEIRDRROITFIEICOWT) (Fk 2343 A 31 AfH REFE 0331 F 7
FREAFBEERELRER., YRR 23-03-29 WFH 5 SEFEXRAREERRE, RRERES



RERE S G-15-026

110331009 SEFEARSREBERBREERM) ICHEIL ., [FRLEYEE RIRBRE E 3538
MaFRIC B HEHE ) (K 23 45 3 A 31 A, 3AF 0331 5 8 FEAFBEEREMNF/E. K 23-
03-29 BUFHE 6 BRFELAYEEERR . BIRECRE 110331010 FREARSRERR R R @
A1) & ESFLUCEMB L,

HHEEAE
1. #RwE
R B DIE®E . TEeL 0 Appendix 1, Appendix 2 {Z7R9,
1) %% VT ) AR BED N T LI

2) {bZ4 (IUPAC %) FNT L 3-(2-NARF T -3-ARF T T =2 =)L )-2-[2- AbF T -4~(3-A
NI FF—RFa )T = )% 17 aN—1-Z)V T - F—h

3) Bl YT =V ZVR BB IN T DI
4) 4 Lignosulfonic acid calcium salt
5) MEHR LSCa
6) CAS &= 8061-52-7
7 ¥R CaoHa4CaO10S: HEEARLTHORAE 7 F
8) HTE EEVHSTE& (Mw): ~18,000, HFEH o8& (Mn): ~2,500
9) WELFREE PER: BOBREBEDOHR
s 130°C

Wl BATLILOT —FRL
1=4208)—N /K5 ELEE: BATTOIODT —&72L
ERRE: BATHHLOT —F72L

TfRE: TR (R ET —F3—RY)

10) &&= 0 CHy
0=4 |
/j/\©[0
d
o]
Ca** 0\\
S,
I o
HO
Hac\o
11) ey &5 MKBF9990V

12) & & (EETEOVE) KE: 39.8%. Bizk: 4.0%, B U5 (ICP): #I 5%

13) Ritsy BEmE) BITHE: 9 16%, K5y (I—NT 4o r—iK): 5.25%
AYEBRE T, RARYE K THHZ LN D, Sigma-Aldrich THIRFESIL TV
BHLRE 100%E L TRERZIT 72,
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14) ZEME WHRBREER 2BV T, AR E 2 F VWA S B MR O ZEREHMGETE
BT HRIEROMERBLUORARIPARILERIEL ., AFHOHER, X
- RIMUZEER RN E R U GRERE 5 Q-15-004),

15) RE &M B (1-15°C, EHE: 3-6°C), HEA
16) BEATT Sigma—Aldrich

2. FBEtEXtRRE

S9 mix FEFFIE TOERFMAE IS LT 24 R EFLAIA OB RYWELL T AhvA2 v C
(MMC, > hEE :572ADD, WFNREEXY ) &z, E72, S9 mix TFE1E T OMERFRE IR B Ot
B E L L TR A7 73R (CP, vy &5 :SLBG4216V, Sigma Chemical) Z AV 7z,

RERITIE, Zh b B E % B REH K (my b MES KADT6, KEFEMIETIE) 1ML, W
FEARAF (-30°C) LT= B i (MMC: 20 pg/mlL, CP:1 mg/mL. FHELH :MMC 3ETR CP &btz 2015 4E 9 A
30 B) ZFRFARERL T, FA% 6 2 A LINICRBRIZAVW,

3. ffalErm4it

CHL/IU #ifeid, BB DE—R2 26 AT, HAEICBWUIREKRF OB HICEASHL T
%, ZOHMM%E JCRB Mg L7 XD AF (1988 4F 2 A 10 A AF, AFROMAEL 4) L, #ERE . K
23R (KM FICHRERT GIEOMMREL 23) Lz, ZOMlE (FEREER 15 B, ~ /277 X<0i5
QelpL) %, fEERA  HEMR 10 AR GRS IERERY) | 4 R (AR ERER) TREICHV,

BRI, 74 (CS, vy hEB:990250, Gibco) & 10 volb¥RMU7zA—2 /v MEM 13K
(10%CS/MEM) ZHV>, CO; A2 F 2_X—F— (5%CO,, 37°C OMBRET)NTER L., 1—7 L
MEM B53RIL. A—2 /L MEM 85l = 21 | O (B K SEEE) 4.7 g (TR HEUK % 500 mL A2 CHR
L. BERKIE (121°C. 1543) LI2bDIZ, L-Z 23 (H K BIER) %49 0.15 g, 10 w/v%NaHCO; K ¥A
A 10 mL EEEIZEMLU CREL,

4. S9 BUSK

S9 (v hEE :RAA201508A, 2015 4= 8 A 21 H &I U RAA201510A, 2015 45 10 A 9 A &84,
ST A HFIT ) T2 ) AAEF— L 56UV TTRVEREL T MR
Sprague-Dawley 27k (fFH :199~237 g 38LUN 203~238 g) DR LAAMLI=bDEIEAL . 5
R CAEIRIRAE (-80°C) IR L. Bi& 6 0 H LINICER LT, 7 /v —2-6-Y Lk (G-6-P, Sigma)
B-=aF U TIRT T = PRIV F KU (B-NADP', AV #VEERF T 3) BX OV KCl #6g 5Kz
BEOL . BAEREL TRIRIRE (-80°C) IZfRE L, AR FRELE 6 22 H DINIZHEA) 13z duic 89,
MgCl, 33X OV HEPES (pH 7.2) 2%, S9 mix & L7z, 3RBRIZIE 10%CS/MEM: S9 mix % 22:5 DEIS TR
FIL7= SO Bk % BV V= (B RRAY DB P BE < 5 vol% S9. 0.83 mmol/L G—6-P. 0.67 mmol/L p-NADP*,
0.83 mmol/L MgCl,. 5.5 mmol/L KCl, 0.67 mmol/L HEPES),



HRERE S G-15-026

5. #WRYHEMELHROTIR

THERFTORE R R E TR ERIB B TK, DMSO BLOTENATRETHHH, AFT
B — D BIFRIREIRE /2B, R LT H BERAK (2yhER  K5C00, KIFHIETH) %
Az,

WRMEEBEL-OL, B4 (B RERFAA) 22 CHRIK S L Otk B R
&H125.00 mg/mL) % FARFRIL 7, ZOJFIREEACARL CTFRROBRE OBy ERMIKREZ AL |
ZHDHOFEIEE 10 vol BN L TR AT o7z, _

HRmEEERRBR 0,781, 1.56, 3.13, 6.25, 12.5, 25.0, 50.0 mg/mL (A b 2)

Gufh iR EBR 1 6.58, 9.88, 14.8, 22.2, 33.3, 50.0 mg/mL (A tk 1.5)

BARF COWRDEOREMEIZOVTIE, URBRMEHR BV TER, EXTTHRELZ 0.02
mg/mL T 50 mg/mL DIREDRERIZIZOWT, AL 4 BREORZEMSHERIN TS RBRE
B Q-15-004), F/-. RERMERBIR (k) OFREFZ B HIZED, BB FIERE DB
LERERBLIZ,

BERBRIZ OV, TEREM-(LFWE GLP f#f (2002), 3KHE A Mtk | I ES&EELA2D o7z,

6. HHRFEMEER

Qe kR ERBRICHVAERMEOLNBRELZRET DD RRIETARTA ST 5.0
mg/mL ZHm AR EEL 35 T IREHE (0.078~5.0 mg/mL., Akt 2) ZFREL CHRRERMERTRE F2HL
70

CHL/IU % 0.25%N) 7S R E FIVCiIasLiz# ., 8 X 10° f&l/mL OHIFRBIKEL . D 5 mL
(4 X 10Y8) 27" FAF 7T 4= (B 6 cm) IR LT, ¥53&MA 3 H B ICLU T OFIE CHERFFL
HBIUOEGRAEEITol, &8 2 BOT 4o 2 AV,

SO mix FEETBLOFEET CTENEALEBETLIEE. &£T v aDBERBBEZNE
10%CS/MEM F72i% 89 SUSRERHE (2.7 mL/T 40 =) UTe Db | AR (Rt BR) S i3 A IREE DO
B E R A 10 vol%#SN (300 pL/ 7 Ay =) L, 6 BERIALEE L7, 422 . MEM (LG E) TH
L. 10%CS/MEM (5 mL/7 4w/ =) TIHIZ 18 KEEEE LT,

BB DAL, BT 40 2DEERE 10%CS/MEM EA33# (4.5 mL/F 4o =) LizDb, i
{8 (Bt BR) 72135 TR E O W BRI E T BLNEE 10 vol% AN (500 pl/F v3i/=) L, 24 BERALE LT,

72385, ALERBHBARR IO L OMAERAE T R EERIR P DU O F BA IR T~ Tz,

BERRIK T 15 BEIREHE T, 5 mL @ 0.02 w/vEDTA & A PBS(Ca?* BL U Mg* &) ZMZ =D,
2y T I IR FA L CHIBREIR S U, MIARER ARSI E I L%, 0.5 mL OHil
PR A 9 mL  ISOTON® I (Beckman Coulter) {21z, 2—V&—H7 5% —(Z2, Beckman Coulter)
TET 4y 2 ORREEREL:,

SRS OB E A SR A S LIRS BRI A MR 2R (%) 2R L, Ml o iEE L,
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7. B fkEERR

B ERRAUTIIR CRRE S TR AR RERREIT o1,

R FERBR O R ., 24 FRTERAIELTZ 5.0 mg/mL DIREE T 42%DMx Mg Z R LIZ0, £h
PIAMT 50%% 48 2 DI = E R ITRO DI h o =285, 5.0 mg/mL ZREEELL, ALk 1.5 T
i 6 REBHAREL CREKRRERBREERL,

B BB BRSOV, B IR A 10%CS/MEM F720% S9 MG EAZ#LT=0h, B BESH AA%E 10
vol% ANz, EHIZ MMC (20 pg/mL) % S9 mix FEFFAE T DOERFHALEETIL 16 pul/ T4y = (RERE:
0.1 pg/mL) | EFEALERCIE 12.5 pL/ T 4o = (REIBEEE :0.05 pg/mL) BANL ., S9 mix fF7E T DGR
SLERCIY CP (1 mg/mL) % 30 pL/T v = GRHEBE 110 pg/mL) TNLTz, 728, MMC 8L CP 1X
IHLDOBECRABEOEEREEZFRTHIENALN TS, T, B REE R L OB E AL
BRI OUWTIL, AAFBR AN IS L OB T IR IS B IR P DILER DO F A IR TR~ 72,

RERT O 2 BN, IV BIRERAMIBRED 0.1 ug/mL IZR2 LU, BERE T %, 58
RERTIZDH 0.02 w/v% EDTA E4 PBS(Ca? BI U Mg? RE) 2T (v =7z 5 mL Nz, B3y
TA LRI E F U CHIRREREIRE LT, MR 2 R ILE B L0h | IS RREE ST
FRTOMBEFETOVT, 0.5 mL OHIFIEEHEZ 9 mL @ ISOTON® IR, I— A Z—H T H—T
HERRE A RIE LT,

T DAEIRREBI DV TIEETE (1400 rpm, 5 43) L. _BiEZ4E T/, 3 mL DKIR# (0.075 mol/L
KCl AKIEIR) 2%, 30 &5 MIKIRAEREAT o7, IKIRAER | BEER (A —/V OKEE=3:1(v/v)) %
6 mL A0 TEMNICHEERL, BLL, 0%, LEZ#E T BOFHMEREEREMZ GEEL, Z0
BERIELIOIC | Faid 2 BT, L ROBEERENZ TRIRZERL . 20D BEATANTS
AA(BHEDUHTRAMESICRRE S, 2—FEBBIUOATAREFEEA) EICH TL, Z0OFTRE
Lico 1 TAvvadizl) 6 BDATAREREER LT,

PEBLLT=RATAREEAR% 70 vol%AZ ) — VIZBERTELTZDDE | 3 vol%¥ AFR (pH 6.8 ¢ 1/15 mol/L Y
VBRI TR T 8 R aR ., AKEKTT IV TREEL,

8. Yafkodr

YBEDITICENLD, 1| TavvahbBbive | MOEREAWVTREDOE W ENLH R D5
Hr (500 Hlifa/3EAR) 24TV, 0.5% KRB D 2 FHEE AR U AT ARSI RREL HINT L, 7547 TR 2
KEEELTNIVEN 2 BELZMZ -5 3 BEABENSEEL L,

Fagvva | BOLBLNFEATANER 4 %, 4 NOBEE P ENENLEEER 20 BR KR
THMT LTz, Y fED LEDD, 2> 28GR TORWARPEUREZIRL . 1 Bd720 200 & (100 K/
F Ao o, 25 KIRR/AEAR) O FP HHR (A 23~2T R) IC oW TSR E ORI, 13
720 800 & (400 HEBR/ T 13 =, 100 HERE/HEAS) D5y ZL MR DV TREE MM (Y a3
38 ALL_E) OEEF T, FORRICE SO TG R 2R oMiln LS EEia 0 HBEE R T,

ooy 7 BLOYINEMBEERFEOSEIL. BAREZRFYS - WABHRBROSBS VIicksss
BB E SV TIT ol Fry 7 BLUHIBNIZ OV T RS IRIE L DL IRV I A A 2 X vy 7,
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FhU EEOENLOZGTREEEL ., Frv Il oW EREB B ORI EITIIEH RN EE
L7,

9. FRBREL M
U TFTOREECEBELUIBE ., ZY U ABEFIC OV TIRBR ARSI L., BRBREER T 55, R
BRI E LW A S EICRRERTHILE L,
1) BT iR ESRBIET AR FA L DEREL - L TORWES
2) SyHT RIS B AR S R E © 3 iSOV iEE
3) BEMBROBERE A T MO HBEN 5.0 B2 1256
4) BHEXTBEEOBIER LA 350 HBLZER ) 206 RED% &

10. HE

RAEOHERE vy 72 28 T MBI UMEEIEMRO HBBIZ OV T, BRPE IREE
S BRI AL ERRE R S KONt BRBE R CL Ty e — DEEERERIE (p<0.01, D ICXV H B ERK
EEEM U, $2, AEEDBDONIABLEMEIC >N L, TOAERKRFEHCELT, a7 7
—IF o DOMEBMERE (p<0.01, H 1) 21T o7, ZNODORER REBELL, £WFERNRBANLD
HWE MRl CR AR R EFRIEDOFTMEREHNIAT o7,

FRIDIENTEGISERBROEBEEICEEFRIZTTREVNOHIFERVHARSTEEICE LA,
>f-C&

ARG iz, TP RETDIENTEID T REBROEFEM IR RIS T8V OHIFRE KR OB
BREFTR DI oT2 2 8 1o T,

HBRHERLUER

RAEREDT-DICEEUI-MREBEERBROB R, 24 R EH AR LT 5.0 mg/mL DIRE T 42%0DFH
SHRRERE R U0 ZREAMIWT OB RN T 50%% B2 M EEERIZRRD b
0Tz, Fiz. 89 mix FEEE T RLOTFEE T CAERFMLEELT- 5.0 mg/mL, 24 RFEEEAE LT 2.5
mg/mL DL _EDRE CHIRBSICRWTUERIRPICILESR S b iidh, ENo0RE Ty
BHRIEOE (A DEBLEZDNAEBRBEOADOEN (REARNWLEG(L) KR LI
(Figure 1),

PLEDOREREZS LT, TR TOMLBERMAIZHT 5.0 mg/mL DREEZRELAIEBELL, ALk 15T
6 FRBERE(0.66, 0.99, 1.5, 2.2, 3.3, 5.0 mg/mL) R EL CREKRFERREER LI, 2285, IR
SLERTIL 5.0 mg/mL DIEREET, 24 FFRALER T 3.3 mg/mL Ll DR E CARBEICIIRERKR I
WEEDSERD OV, Fio, HIFAEMERBREFEREIZ, 3.3 mg/mL LU O E CHERIRA OO H ARV LE

10
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@lipot,

SYSHRESIHTORER . S9 mix FEFFTE TR LUETE T ORI TIL 5.0 mg/mL. 24 FFHEIEREAL
BCIX 2.2 mg/mL OB EM 3T R RER B MR E Tho7elinh, ZORELZETRUT D 3RELBIE
XHRFEL LT, BRI EIT o7,

S9 mix FEFFTE T OEREMHI R 2.2, 3.3, 5.0 mg/mL

S9 mix TEE T OERFHENE:2.2, 3.3, 5.0 mg/mL

24 BERETEGEALER:0.99, 1.5, 2.2 mg/mL

Yur AR OFE R, S9 mix JEFFTE T CHEIFFAERL 5.0 mg/mL DEE COLEERTEE TS
MR OFEF FZHCE B 280N (B 15.0%) 23380 b, HAEREIZB W T HBELR-TN, £
LT, DT OLE S OWBRYE LB BV OO SR Y 28 T oMK 2NICER
IREEANIERD B/l oTz (Table 1, Table 2, Table 3), fEEHEMIAIZ DWW TIE, TXTOLEEHED
P BRI E BB CREEH A BARBEMITRD bgh o7z (Table 1, Table 2, Table 3),

BPEDRERDEBLNIAEER T O Dyl 22EHUIZHER, S9 mix FETFE FOEBRAEICEBITS
Do fElX 14 mg/mL Tho7-,

BBt sct BR L & L C ARV Y2 MMC I, S9 mix FETETE T OERFHIALER IS K ONEREALERIZ FoV Tk
DOREEREZFHFL (Table 1, Table 3) . CP i S9 mix fF7E T ORI AIIC W TR BKROREIER T
EFHFLI (Table 2), ZHHDFERLY, KAEBRRDRAL RSN,

Y7 ANVEVBEO AN T BMEICOWTIE, YRBRER CEELSMEE RV EIRERER
REBR GABRE B M-15-072) TRREDOREREBBOLN TS, Fo, UREBRMEOEEME THD
lignosulfonic acid, sodium salt IZBAL Tid, HIRERERRBR CREDORERIMES N TNE Y,

P EDFERIY, VT JANVAAFEO AN D LT, AR T T CHL/IU iR By @GRS
REEFRTILFERLU

EEP G

) AAREERRFR HADYRROIBEE: MEFDHICLOREERET IR, BIRENS,
H(1988)

2) MRBEREE BE, REERERRT K, KStton 71—, B (1999)

3) Haworth, S., Lawlor, T., Mortelmans, K., Speck, W., and Zeiger, E.: Salmonella mutagenicity test
results for 250 chemicals. Environ. Mutagen 5(suppl 1): 3-142 (1983)

11
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Figure 1 Growth inhibition of CHL/IU cells treated with lignosulfonic acid calcium salt

e: Short-term treatment without S9 mix
A : Short-term treatment with S9 mix
m: 24-h continuous treatment

Precipitation was observed in the medium at 5.0 mg/mL (*) in the short-term treatment with and
without S9 mix, and at 2.5 mg/mL (#) or more in the continuous treatment by the naked eye at the end
of the treatment.

12
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Table 1 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with lignosulfonic acid calcium sait (LSCa) for 6 hours without S9 mix

Group Concen- S9  Timeof Relative” Mitotic? Number Type and number of structural aberrations . . Number ofcells. Number © Trend test ?
tration mix  exposure cell number index of cells Others with structral aberrations of polyploid
(mg/mL) (hrs) (%) (%) analyzed gap ctb cte csb cse ml?®  total +gap (%) -gap (%) cells (%) -gap POL
Negative 0 - 6-(18) 100 NA 100 0 2 0 0 1 0 3 0 3 ( 30) 3 ( 30) 1 (03)
100 1 2 1 0 0 0 4 1 4 (40) 3 (30) 2 (05)
200 1 4 1 0 1 0 7 1 7 ( 35) 6 ( 30) 3 (04)
LSCa 0.66 - 6-(18) 105 NA NA
LSCa 0.99 - 6-(18) 108 NA NA
LSCa 1.5 - 6-(18) 103 NA NA
LSCa 22 - 6-(18) 93 NA 100 1 1 0 0 0 0 2 0 2 ( 20) ( 1L.0)Y 2 (05)
100 1 2 4 3 1 0 11 0 10 ( 10.0) 9 (90) 1 ( 03)
200 2 3 4 3 1 0 13 0 12 ( 60) 10 ( 5.0) 3 (04)
LSCa 33 - 6-(18) 87 NA 100 1 1 1 1 0 0 4 0 4 ( 40) 3(30) O0¢(00)
100 0 2 3 0 0 0 5 0 3 ( 30) (30) 0 (00) + NA
200 1 3 4 1 0 0 9 0 7 (35) 6 ((30) 0 (00)
LSCa 5.0%° - 6-(18) 70 26,24 100 1 4 9 4 0 10 28 0 13 (13.0) 12 ( 12.0) 3 (08)
100 1 10 23 0 2 0 36 0 19 (190) 18 (18.0) 0 ( 00 )
200 2 14 32 4 2 10 64 0 32 (16.0) 30*_ 15.0) 3 (04)
MMC 0.1 pg/mL - 6-(18) 86 NA 100 2 25 52 1 0 0 80 0 50 (500) 49 (490) 0 ( 00)
100 7 31 49 6 0 0 93 0 52 (520) 50 (500) 0(00)
200 9 56 101 7 0 0 173 0 102 (510) 99* 495) 0 ( 00)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);

nul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; MMC, mitomycin C; NA, not analyzed.
1) Distiled water for injection JP was used as a vehicle and added at the level of 10 vol% to each dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter Counter.

3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10 aberrations.

5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred cells were analyzed in each group.

7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pe, Precipitation was observed at the end of the treatment in the medium by the naked eye.

13
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Table2 Chromosome analysis of Chinese hamster lung (CHL/IU) cells treated with lignosulfonic acid calcium salt (LSCa) for 6 hours with S9 mix

Group - Concen- S9 Time of Relative” Mitotic?  Number Type and number of structural aberrations Number of cells Number ® Trend test
tration mix  exposure cell number index of cells Others ” with structral aberrations of polyploid
(mg/mL) (trs) (%) (%)  analyzed gap ctb cte csb cse mml® total +gap (%) -gap (%) cells (%) -gap POL
Negative " 0 +  6-(18) 100 NA 100 2 0 06 0 1 0 3 0 3(30) 1( 10) 1(03)
100 0 1 4 0 0 0 5 0 2 (20) 2 ( 20) 0 ( 00 )
200 2 1 4 0 1 0 8 0 5 ( 25) 3 (15) 1 ( 01 )
LSCa 0.66 + 6-(18) 99 NA NA
LSCa 0.99 + 6-(18) 104 NA NA
LSCa 1.5 + 6-(18) 103 NA NA
LSCa 22 +  6-(18) 100 NA 100 6 0 1 0 0 o0 1 0 1( 10) 1( 10) 1(03)
100 0 2 0 1 0 0 3 0 3 (30) 3 (30) 4 (10 )
200 0 2 1 1 0 0 4 0 4 ( 20) 4 (. 20) 5 (06 )
LSCa 33 + 6-(18) 96 NA 100 0 0 0 0 0 0 0 0 0 ( 00) 0 ( 00) 4 ( 1.0 )
100 0 1 0 0 0 0 1 0 1 (1.0) 1 ( 10) 4 (1.0 NA NA
200 0 1 0 0 0 0 1 0 1 (05) 1 ( 05) 8 (1.0 )
LSCa 5.0° +  6-(18) 86 86,46 100 0 1 1 0 0 0 2 0 2( 20) 2 20) 4(10)
100 0 1 0 0 0 0 1 1 1 (10) 1 (10) 2 (05)
200 0 2 1 0 0 0 3 1 3 (15) 3 (15) 6 ( 0.8 )
Cp 10 ug/ml.  + 6-(18) 84 NA 100 3 14 46 0 0 0 63 0 41 ( 41.0) 40 ( 40.0 ) 2 ( 05)
100 2 24 26 0 0 0 52 0 38 (38.0) 36 (36.0) 0 ( 00)
200 5 38 72 0 0 0 115 0 79 (395) 76 *( 38.0 ) 2 (03)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);

mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; CP, cyclophosphamide; NA, not analyzed.
1) Distiled water for injection JP was used as a vehicle and added at the level of 10 vol% to eachdish. 2) Cell number, representing cytotoxicity, was measured with a Coulter Counter.

3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10 aberrations.

5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred cells were analyzed in each group.

7) Cochran-Armitage's trend test was done at p<0.01 (one-side).

*_ Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pe, Precipitation was observed at the end of the treatment in the medium by the naked eye.
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Table 3 Chromosome analysis of Chinese hamster lung (CHL/IU) cells continuously treated with lignosulfonic acid calcium salt (LSCa) for 24 hours without S9 mix

REREF S G-15-026

Group Concen- S9  Timeof Relative® Mitotic? Number Type and nuber of structural aberrations Number of cells Number * Trend test
tration mix  exposure cell number - index of cells Others ” with structral aberrations of polyploid
(mg/mL) (hrs) (%) (%) analyzed gap ctb «cte csb cse mi?  total +gap (%) -gap (%) cells (%) -gap POL
Negative b 0 - 24 100 NA 100 0 1 1 0 1 0 3 0 3 ( 30) 3 ( 30) 0 ( 00)
100 0 0 0 0 0 0 0 0 0 ( 00) 0 ( 00) 0 ( 00 )
200 0 1 1 0 1 0 3 0 15) 3 ( 15) 0(00)
LSCa 0.66 - 24 93 NA NA
LSCa 0.99 - 24 99 NA 100 0 4 0 0 0 0 4 0 4 ( 40) 4 ( 40) 1 ( 03 )
100 2 2 1] 0 0 0 4 0 4 (_40) 2 (20) 3 (08)
200 2 6 0 0 0 0 8 0 8 ( 40) 6 (30) 4 ( 05)
LSCa 1.5 - 24 89 NA 100 1 1 0 0 0 0 2 1 2 ( 20) 1 ( 10) 0 ( 00 )
100 3 3 0 0 1 0 7 0 6 ( 60) 4 (40) 1 (03) NA NA
200 4 4 0 0 1 0 9 1 8 (40) 5 (25) 1 ( 01 )8)
LSCa 22 - 24 88 30,16 100 1 1 3 1 0 0 6 0 5(50) 5( 50) 2(10)
100 3 2 0 0 0 0 5 0 4 (40) 2 (20) 2 (05)
200 4 3 3 1 0 0 11 0 9 (45) 7 (. 35) 4 ( 07 )9)
LSCa 3.3 - 24 67 1.0,1.8 not observed due to the small number of metaphases
LSCa 5.0% - 24 38 Tox, Tox not observed due to extreme cytotoxicity
MMC 0.05 ug/mlL - 24 84 NA 100 3 16 28 2 0 0 49 1 38 ( 380 ) 37 (370) 0 ( 00)
100 1 20 26 2 0 0 49 2 35 ((350) 34 (3490) 0 (00)
200 4 36 54 4 0 0 98 3 73 (36.5) 71 % 355 ) 0 (00)

Abbreviations: gap, chromatid gap and chromosome gap; ctb, chromatid break; cte, chromatid exchange; csb, chromosome break; cse, chromosome exchange (dicentric and ring);

mul, multiple aberrations; +gap, total number of cells with aberrations including gaps; -gap, total number of cells with aberrations excluding gaps; POL, polyploid; MMC, mitomycin C; NA, not analyzed;

Tox, cytotoxic.

1) Distiled water for injection JP was used as a vehicle and added at the level of 10 vol% to each dish. 2) Cell number, representing cytotoxicity, was measured with a Coulter Counter.
3) Metaphase frequency was calculated by counting 500 cells in each dish. 4) When the number of aberrations in a cell was more than 9, the cell was scored as having 10 aberrations.

5) Others, such as attenuation and premature chromosome condensation, were excluded from the number of structural aberrations. 6) Eight hundred cells were analyzed in each group.

7) Cochran-Armitage's trend test was done at p<0.01 (one-side). 8) Six hundred and eighty-seven cells were analyed. 9)Five hundred and ninety cells were analyzed.

*, Significantly different from the negative control at p<0.01 (one-side) by Fisher's exact probability test.

pe, Precipitation was observed at the end of the treatment in the medium by the naked eye.
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Appendix 1

5 ’BMA “‘ALDH'C:H ’ stgma-atdsichcons

3050 Spruce Street,Saint Louls,MO 63103,USA
Website: www .sigmaaldrich.com

Email USA: techserv@sial.com

Outside USA: eurtechserv@sial.com

g -
Product Narma; Certificate of Analysis
Lignasulfonic acid caleium salt average Me ~[8,000, averaye b ~2,500
Product Number: 471054
- Lot Number: MKBFI990V
Brand: ALDRICH
CAS Number: 8061-52-7
MDL Number: MFCD00183202
Quality Release Date: 10 JAN 2011
Test Specification Result
Appearance (Color) Dark Yeliow to Very Dark Dark Yellow
Yeliow and Orange to Vety Dark
Orange and Brown to Dark Brown
and Yeilow-Brown and Orange-Brown
Appearance (Form) Powder Powder
Infrared spectrum Conforms {o Structure Conforms
Carbon 39.8 %
Typically 38% - 42%
Sulfur (S) 4.0 %
Typically 4% - 6%
Water {by Karl Fischer) . 5.25 %
Typically 2% - 8% H20
JCP Major Analysis Confirmed Conforms

Confirms Calcium Component

Manager
Quality Control
Mitwaukee, Wisconsin US

Sigma-Aldrich warranis, that al the time of the quality release or subseguent retest date this product conformed to the information

d in this publicati The current Specification sheet may be available at Sigma-Aldrich.com. For further inquisies, please contact
Technical Service. Purchaser must determine the suitability of the product for its particular use. Ses side of invoice or packing
slip for additional terms and conditions of sale.

Version Number: 2 Page 1 of 1
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