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DECLARATION OF THE STUDY DIRECTOR

This study wss performed in accordance with the Protocol agreed upon
by Sponsor, the O.E.C.D. Guideline for Testing of Chemicals, number of
study: 471 (198! and continuing series) OECD: Piris and the Principles
of Good Laboratory Priciice (O.B.C.D., 12th Msy 1981}, I declars that

this report coustitutes a true record of the actions undertaken and
the results obtained in this study.

Dae: 22. 1C 92 .ﬁ/\/\'\

Dr. Béla Olsh ‘
Study Director
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According to the rescsrch and development Assignment between HORIZON-
MULTIPLAN PRODUCTIONS Lid. and TOXICOLOGICAL RESEARCH CENTRE Lud.
The testing of HUMET  test subsianee  with the Salmonella typhi-
muritm revense mutation assey hax been performed.

To the best of our knowledge and beliel this siudy was carried osut in
accordance to ths coadidoss of the coatract between HORIZON MULTIPLAN
PRODUCTIONS Lud. ( a3 Spansor ) and TOXICOLOGICAL RESEARCH CENTRE Lud
{as Testing Facility) insisting on the GLP requiremeats liia  down
therein.

So far 33 can be reasonadbly esuablished the methods descrided and the
results  given in  this  report  sccurately reflect the data produced
during the study.

The report hss been checksd up with raw dama and confirmed as being in
conformity with Q.EC.D. Principles of Good Laberatory Practice
(O.E.C.D., 12th May 1981).

Og(e:_}l . 7 /,}{’L '/*/ A‘/\/\‘f\

Dr. Istvan Kiss
Scientific Director
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QUALITY ASSURANCE STATEMENT

Study Number: 92/134-00TM

Subject Tide *The testing of "HUMET" with Salmonelis typhi-morium

reverse mutation assay (AMES TESTY
Test Substance: HUMET

In compliance with the Principles of Good Laboratory Practice this
study has been inspected, and this report audited by the Quality
Assurance Unit. As far as can be reasonably established the methods
described and  the results  incorporated in  this  report accurately
rcﬂecnhemwdsuprodueeddmmmnm

All inspections, dawx reviews and the report sudit were nponed in
wrmn; to the study director and to management. The  dates of such
inspections and of the report sudit xre given below:

Date of chon‘m

Dewe  Inspections/audit Management and Swaudy Director

11.05.1992 11.09.1992 11.09.1992
29.09.19%2 30.09.1992 29.09.1992
19.10.19% 19.10.1992 19.10.1992
Signawre 4 Khowoel Date ki~ ‘¢ ol
Mrs. Andrea Himon
Head of QAU
TRC
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SUMMARY

The test substance “HUMET" (iyophilized form of the onginal
substance) was studied for mutagenic activity by AMES' method.
Experiments have been carried out twice with Salmonelia
wyphi-murium  suxins TAS, TAIL100. TALI53S, TALI37, TAL1S3S8 in
presence and absence of 3t liver fraction activaled by

Arochlor 1254 using appropriate positive snd negative
controls. Concentrations of the test substance were
7500, 3750, 1875, 937.5 468.75 microgram/plate.

The second study was perfoarmed under similar conditions as the
first study, but in this case beside the using of 30% of 39
fraction preincubstion was cwyzied out.

Colony aumber in contrel plstes and test plates was practically
the same indicating that “‘HUMET® has no mutagenic actvicy in
the used concentravion: (<7500 wmicrogram test substance/plate).
by the used methods.

INTRODUCTION

Chemicals are exsmined with a1 bacterial system for muagenis
activity in 1be AMES-Test. The test has been adapted fer use in
detecting chemicals wich are potential human carcinogens or
mutegens. The Sslmonells maugenicity test along with  other
short-therm assay is being used exiensively to survey
variety of substances in our environment for muisgenic
activity.

MATERIALS AND METHODS
TEST SUBSTANCES AND SOLVENT SELECTION

Test Substance :

name : "HUMET
bateh number @ 2K

The test compound was labelled and stored in dark at ¢°C.

The Sponsor put at our disposal a lyophilized form (as a3 1test
substance) of the original substance (78.50 g/l of dry remnant
content) corresponding to the analytical certificate.

The anilytical cectificate of the test substance is shown in
the APPENDIX.

T e e e
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312

3.1.4

3.2

Sotubility Test

The solubility of the 1est substance was examuned n waler,
Dimethy! Sulphoxide (DMS0), Dimethyl Formamide, 96% of cthanol,
acetone 2ad [linally in agueous potassium-pyrophotphate setution
proposed by the Sponsor.

ldendfication, Receipt and Storage

Test substance is provided by the Spozsor. We did nmot receive
guidelines for bandling and storsge of the test subsunce.
Storage circumstances were insured in  accordance with  the
paragraph L.1.1,

Determinatizn of Substance Concantrations

For determining concentrations to be used the puidelines of
U.S. Environmental Protection Agency Gene-Tox Program were
sceepted. A 150 mg/ml basal solution was prepared from the test
substance  with steril water sclution of Potassium pyrophos-
phate (1%) wich was diluted ia 4 steps. with logs diluuon
rate. For the main studyes we used the sime basal solution of
test  substance, but that was diluted in 4 steps  with log2
dilurion rate. Test solutons were freshly prepared st the
beginning and repeating of each test.

Since the test substance was nol well soluble in the solvenus
as  usual (wster, DMSO, 96% of cthanol, aceiwone), therefore
aqueps potassium-pyrophosphate solution was used a5 the most
sppropriate soivent of the test substance propesed by the
Sponsor.

Determination of Bactericid Effect of Test Substance

1f the test substance has & toxicity effect, the highest con-
centration must reduce the survival of the cells of a3 minimum
of S0 % or show a significant decrease of the sponiancous

number of his+ cells and/or of the background lawn of lis-
cells, )

TEST SYSTEM

Salmonella 1yphi-murium strains provided by Prol.B.N. Ames
(Biochemisry Department, University of Califoraiz, Berkeley
USA). .

TRC
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3.2

322

3.23.

Genotypes of the Strains Used for Mutagenesis Testing

TA Strain his Mutation Other warkers © Plasaid
153% GAb ria uvrd -
1538 D3052 rfa uvrel -
1537 C3076 rfa urrd -
100 C46 rfa uvrd PREIDL
98 D302 rfa wuerd pRMIOL

There are  several standard  bacterial  tester  strmins  of
different histidin mutants. TAL1S35 and TAIDO suains can be
used to detect mutagens causing base-pair substitutions, TA9S,
TAL1537, and TAILISI8 to detect various kinds of {rameshift
mutations. In addition to the histidiz muistion cach straiz has
two additional rmotations greatly incressing their sensitivity
10 mutagent: in one (uvrB) the repair system kas beea excised
and in the other omc (rfa) the bacierial lipopolysaccharide
wall is permesble for lar- ger molecules. The TASS snd TAI0D
carry an ampicilline resistance transfer factor (R-factor). Be-
sides on this plasmid lies & gene (muce)which in RecA+flexAs
genotypes participates tn “SOS° DINA repair.

The auxotroph strains are unable to grow on i minimal medium -
containing inorganic salts and glucose as carben source -
excent of spotstancomt revertants, dut ia case of the prescace
of 2 muisgenic ageat, after backmutations some of them are
converted to prototroph. These can grow and form colonics even
on 3 minimal medium. The increasing number of colonies indicate
mutagenic sctivity.

Stworage of the Test Strains

Froien permanent coples of  the  tester  straing sre stored
at -BO°C. They were prepared from fresh overnight cultures to
which DMSQO was added as & cryoprotective agent. The frozen
cultures was thawed at room temperstute and 3z measured amount
was used for inoculating the oversinght culwures in the assay.
A 20 pil inoculum wag recommended for each 3 ml of broth

Checking of the Tester Strains

Fresh broth cultures were used for thest tests. All resgents,
glassware, petri dishes inoculating foops cic. were sterile
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3.23.L

3232

3.233

3.23.4

3.2.4

Histidine Requirement

The his= character of tlester sirains  was confirmed by
demonstrating the  histidine requirement for growth on
selective agar plates. The nutrients were added to minimal
glucose sgar before plates were poured. For each plsie 0.3 ml
of 0.1 M. L~ bhistidine and 0.1 m! of o8 mM biotin are
required. Control plates coptained Dbioun but no  histidiae,
The straing were inoculated onto the plates sad imcubated
overnight &t 37°C. No growth was observed on controd platex.

2 Muution

Strains having the deep rough (rfa) charscter wers tested (o7
erystal violet sensitivity. For ihis test autrient agar plates
were inoculated with cultures of the strains to be tested and
2 sterile filter paper disc conmaining crystsl violet (10
microlitres of a 1 mg/ml soluton) was placed on the surface
of each inoculsted plate. After 12 b incubation a clear zone
of inhibition (approximaiely 14 mm) appesred arcund the dise,
indicatng the presence of rfa mutants

uvrB Mutation

The presence of this muuatdon was confirmed by demonstrating
UY sensitivity in the suains. The sursia cultures were Pplated
across a notrient agar plate then oune half was irrsdiated by »
15/W germicid lamp at a distance of 33 cm. Non-R-factor strain
(TAI537, TAL535, TAIS38) were uradiated for 6 see, and -~ TASS
and-TAI00 were irradisted for 8 sec. The plates were incubated
at 31°C av 12-24 h. Strains with the urrB deletion growed only
on the unirradiated side of the plare,

R-factor

Te test ampicillin  resistaace, cultures were plated onto the
surface of 3 medium containing ampicilfin (10 microgram of 8
mg/mt in 0.02 n NaOH). After incubstion only straias
contaiming R-factor {TA98 and TA100) were grown.

Sponuncous Reversion

Each tester strain reverts sponwancously at 3 frequency that
is characeeristic of the siraiz. Spontancous reversion of the

TR g+ e
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tester strains 1o histidine independence has been measured is 2
routine in mutsgenecity experiments and expressed as the number
of spontaneous rvevertants per plate. Our laboratory values fot
tpontaneous revertants per plate ars as  follows:{-§9) TAI51S:
7-30, TASS: 15-60, TAI0R 75-200, TA1537%: 3~30, TA1538: 15-25.

13 MEDJUMS AND CULTURE CONDITIONS

Experimental methods asre  esseatially the same a5 those
deseribed by AMES et al. (1,2). Salmozella typhi~murium strains
were  kindly provided by Prof. BN Ames (Biochemistry
Deparment, University of California, Berkeley USA).

33 Positive and negative controls

Positive and negative (untreated snd  selvenr) controls  was
included in the experiment.

To prove integrity of the test system and effectiveness of the
metabolic sctivation systemm known mutagenic compounds served as
positive reference.

Responding
Assay Chemical Solvent Salmonella
Scrains
Nonactivation Sodius azide 7
(SAZ) Water TALS3S
: h-nitro-o-pheny- DMSO TALS538,TAS8
lenediamine (KPD)
9-amiopacridine Ithanol TAL3Y7 .
(SAA)
Methyl methane
sulphonate (MMS) DMSO TALQ0,
Activation ¢-anthrasioes{2AA) DMSD For all

Solvent coatrols:

There was also included in each assay.

S
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3.3.2

333

3.3.3.1

3.3.3.2

3.3.3.3

3334

Solvent

Aqueous Potassium Pyrophosphate was used 10 prepare  tock
solutions of test material, All dilutions of test materials
w3s made in same solvent.

Acivatios System
Induction of Liver Enzymes

Male WISTAR rats weighing around 200 g reccived 2 single ip.
injection of Aroclor 1254 {diluted in pesput ¢il) wW 2
concentration of 200 mg/ml  at a dosage of 500 mg/xg five days
before sacrifice. The rats were given drinking water and food
ad bbitum untl 12 h before sacrifice when food was removed.

Removal of Liver from Rats

In order to obuin a clean S$% preparation, the lJivers must be
removed aseptically using sterile surgical tools. On the fifth
day of ianduction the rats were stunaed by 2 blow to the head
and then decapitated, and were placed on their back on an
autopsy board. The fur was swabbed thoroughly with 70 %
etanol. The skin wis cut and lifted from underiaying layers.
After swabbing zad cuiting the muscle layer the livers were
excised.

Prepantion of Liver Homogenate $$ Fraction

All steps of procedure were sarried out at 1«4 °C using cold
sterile  solutions and  glassware. Freshly excised livers were
placed in beakers containiag 1 ml chilled 0.15 M KCl per g of
wet liver and were washed several times. Washed livers were
transferred to 3 beaker coptaining 0.15 M KCl /3 mlfg wet
liver. and were homogenized in = Braun “Potter~S" homogenizer
with & teflon pestle. Homogenates were centrifuged for 10 min
at 9000 g (8020 rom in rotor the A=-50 of PRESPIN 50, MSE) and
the supernatant was decanted and retained. Freshly prepared 359
fraction was distridbuted in 1-5 ml portions, froten quickly
and stored at -B0°C. Sterility of the preparation was checked,
Protein concentration was determined by the LOWRY's method
(3). ‘

The §% Mix

© o ————
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334

3340

33.4.2

33.5

The S9 mix (reshly prtparéd conining compenents as foliows

NADP (sodium salt} (SIGMA) 4 micronvoles
D- glucose—§~phosphate (SIGMA) 5 micromoles
MgCly (REANAL) 8 micromoles
 <on L) 33 micromoles
Sodium phosphate buffer, pH 7.4 100 micromoles
S9 homoegenate from rat liver 33 required
Medium

Minimal Medivm

Vogel-Bonner (VB) redium E Pex live
Wann distilled water 670ml
Magnesium sulphate (THyO) 10 g
Citric acid manohydrate . 100 g
Potassium phosphate, dibasic (anhydrous) 00 g
Sodium ammonium phospbats (4H,0 175 §
Autoclave for 20 min st 121 °C with I % glucose and 1.5 %
Bacio Agar

Top Agar

Agar 6 g
Sodium cloride S g
Bidestdlled water 1000 m!

Autoclave for 15 min at 121 °*C. After cooling w0 435 ‘C 10 ml
aquevs 0.5 mM histidine=HCl, 0.5 mM bictis solution is added
aseptically. :

Procedure for Growing Cultures

Tester strain  cultures were grown in nurient broth  No.2
(OXOID). Cultures were inoculated by thawed f{rozen copies and
werte  incubated in 8 Gyrotony Water Bath Shsker G 76 (New
Brunswick} for 12-14 & at 37°C at approximately 120 rpm.

T o e~ ————— .
e A e
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3.4 DESCRIPTION OF THE TEST PROCEDURE

3.4.1. Preliminary Study Method
To the accurate planning of whe main 3tudy we had to carry out
the examinations where we could reach wider concentrstion mnge
{3.13).
During the preliminary study we ecstablished wetker the test
substance had Dacteriostatic cffect under the study conditicas.
The preliminary study was performed oz TAI00 sad TAIB test
strains under ssme conditions like in the main study with
menabolic activity sad without ix

3.4.2.

Main Study Method

From an overnight culture of each test strmin 0,1 m] were added
to separale test tubes containing 2.0 ml molten top agar
supplemented with a trace of histidine and biotin.

The content of the tubes:

top agar 2ml
test anticle or controls 50 microlitre
test straia culture 100 microlitre

For nonacrivation tests § dose levels of test compound were
added 1o the contents of appropriste tubes and poured over the
surface of sclective minimal agar plates.

In activation tests § doss  levels of the tett compound were
added to the sppropriate tubes convainisg bacteria, Just prior
w pouring, an aliquot of 59 mix (0.5 ml) containing liver
homogenste was added and the contents poured over surfsce of
minimal agar plates and allowed 1o solidily,

The plates were then incubated ot 37 °C for 48 hours.

The test was repeated in an independent experiment

Since our purpose was 1o demonstrate mutagepctic effect and
negative result was observable, therefore in the second study
we jncressed 1he concentration of the $9 fraciion (30%) inside
the 89 MIX and preincubation was carfied out

The difference between the preincubation method and the plate
incorporation method used ia the main stady s that the test
strain, the solution of the tes1 substance and the $¢ Mix (in
case of activation test) were messured into an empty tube and
shakea preincubation was earried out for 30 minutes on 37 C.

After the preincubation the appropriate amount of the top agar
was added to the tubes and the coment of ubes was poured over

TRC
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35

3.6

4.1,

the surface of minimal agar plates. the fame amounts of the
substancet were messured in the s2cond study as in the man
study performed with plale incorporation method.

EVALUATION OF EXPERIMENTAL DATA

The colony numbers on control, positive control and the test
plate were determined by & BIOTRAN IH. Coloay Counter (New
Brunswick Co.) and were printed by a computler conmected on line

to the couater. The printouts  were collected, duplicated and
one of them archivated. Datx  are prosented in tabular form,
The printouts of sctusl sad mean number of revertanus per plate
and the standard devistion can be found in Appendices.

The test material was considered to be mutagenic if the solvent
control value 8  within the nmormsl range, & chemical
produces a1 positive dose response over three concentrations
with the lowest increase equal to twice the solvent control
value.

ARCHIVES

- protocol and the amendments
- all raw data

- correspondence

- study report

are stored in the archives of Toxicological Research Centere
L. for 5 years sfer the end of the suxdy.

Samples of the g3y substance are stored for § yexrs under the
cenditions given by the Sponsor.

RESULTS
PRELIMINARY STUDY

In the preliminary swdy the plate incorporation method was
used 1s well as {a the main swudy. The swdy was performed in
two test  strein under  activation and non activation
circumstances,

Experimenul resulty were summartized in the Table ).

T i . S, . i it < v
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TABLE 1.

“HIMET" tast substance
1.Experirent 15.09.1992,

16 of 24

Salmemalla typht~murdim  TR98
-59- m - -
No. of concentratim revertants mesrtSD
concent.| pg/plate comtsd on 3 platss
1 750G 3% 2 322
2 1500 36 3 8 2
3 30 38 3 22 4
4 60 34r 2 2
S 12 IS 8k 2
- Untreated s 3 362 2
Untreatad+Solvent &S 36 5
NPD (4 o9 ) 2201
-2 { 4 ug) 2005
"HMET" test substance
1, Expanment 15,09.19%2.
Salmcnella typhi-mucdiss TAI00
9" mix - -
No. of ooo:entnatien revertants mean+Sh
concent. | pg/plats -~ counted on 3 plates
-
1 7500 130t 2 139+ 4
2 1500 129% 2 138+ 6
3 300 135 2 1362 9
4 60 134+ 3 1392 7
5 12 140+ 1 1382 2
Untreated 140% 7 14 3
Untreated+Solvent 1352 8 1373
™S (2 u)) 1682
2-AA (4 pg) 2122
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MAIN STUDY

The test substance “HUMET® was studed for mutagenic activity
by AMES' method. Experiments have been carried out 1wice with

Salmonella typhi-murium straing TA9S, TA100, TAI1535,
TA1537, TALl338 in presence and abdbsence of rat liver [raction
activated by Arochlor 1254 using appropriste positive and

negative  conirels. Concentrations of the test' substance  were
7500 3750 187$ §37.5 468.7S microgram/

plate.
In the sccond study 59 mix with  increased S9 fraction coatemt
(30%) was used and preincubation was performed.
Experiments) results were summarized in the Table 2 and 3.

Raw data are reported in the Appendix,

B
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TABLE 2.

“"HMET" test substance

1. r:@admnt 22.09.1992.
Salzcnella typhi-suriom TA153S

18 of 24

“S9" mix - +
o, of cooncentraticn revertants weantSD
concent. | pg/plate countad o 3 plates
1 7500 132 5t 1
2 3150 14z 0 14 3
3 1875 1321 16 1
4 937.50 13+ 1 1521
5 468.75 13 16£ 0
Untreated 11 162 2
Untreatad+Solvent 14t 1 15t 2
SAZ (4 g) 589
I-AA (4 ) 1486

"RUMET" tmst gubstance
1.Boperizent 22.09.1992
Salmonsalla typhi-mizivm TALS38

"SS9 mix - -
No. of | concentration revertants seantSD
concent. | pq/plate counted cn 3 plates
1 7500 14+ O 14% 2
2 37180 132 3 13 2
3 1875 142 3 148 3
4 937.50 i 1 17t 2
5 468.75 12+ 2 15¢ 2
Untreated 140 19+ 1
Untreated+Solvent 13% 2 192 1
HPD{4 s9) 976
2-AA (4 ug) 415

foy

g
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*HIMET™ tast aubstancs

1.Experiment 22.09.1892
Salxcanllx typhi-murdom TALSI7

*39™ mix - >
. of coocentration revertants moantSD
coocsnt. | pa/plate casnted oo 3 plates

1 7500 21+ 1 3z 2
2 3750 191 242 0
3 1875 19+ 1 24t 2
4 937.50 21+ 2 2&k 1
5 468.75 22¢ 3 ¢t 1

Untreatad 20 3 25+ 2

. Untreated+Salvent 4% 1 24t 1
9AA (50 g ) 1958
2-AA { 4 p9) 1765
*HIMET* tast substancs
1.Bgeriment 22.09.1592
Salmonalla typhi-smurivm TASE
°§9* mix - .

No. of | concentration
concent. | pg/plata

revertants meantSD
counted ca 3 plates

1 7500 34t 3 Wz 1
2 3750 29: 4 372 2
3 1875 32 0 38 1
4 937.80 ani ass 2
5 468.75 32t 2 3712 2
Untreated 35t 3 38t 1
Untraated+Solvent 34 1 9 1
NPD (4 g ) 2142
=2A { 4 13) 3221

24

A espAyes o
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"HIMET™ test substancs

1.Bperirent 22.09.1392
Salmcaalla typai-murdinm TALO0

58" mix

!
+

Mo, of coucentration

rcevertants neartSD
concent.] pg/plate comted oo 3 plates

i 7500 10k 2 145 S
2 3750 125 142413
3 1878 133 8 1342 3
4 $37.%0 st 5 138t 6
S 468.15 44 1 140 4
Untreatad 136411 145213
. Untreated+Solvent 133t 9 143210
ws {2 4l ) 1454
2AA (4 ) 2028
TAELE 3
*HIMET" tast substance
2.Bxperinent 29.09.1992
Salmomella typhi-eurixm TALS3S
“S9" mix - +
No. of concentration revertants meantSD
coocent. | ug/plate counted on 3 plates
1 2500 121 13: 1
2 3750 12+ 2 AT
3 1875 12+ 2 11z 2
4 937.50 |- 11+ 2 15¢ 1
5 468,75 11+ 1 14 4
Untreated 15+ 3 1Sz 1
Untreated+Solvent 12¢ 1 15 2
SAZ (4 ) 588
2-2A { 4 ) 559

St - o e ——
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“HIMET" tast substance
2. Wnt 29.09.1992

Salmenalla typhi-suriom TALS3E

*59* mix

Page 21 of 24

+

No., of concentration
coocsat. | pg/plats

|
|

countxi oo 3 plates

1 7500 a1 23 2
2 3750 20: 3 18¢ 2
3 1875 16 1 202 1
4 937.50 212 0 1% 2
5 468.75 20 O 18 3
Untxeatad 23¢ 3 18+ 3
Uotreatad+Solvest 11 23t 2
WO4 19) 624
=M { 4 p3) 421

"HIMET™ tast subatance
2 bcpaz:inent 29.09.1992

Salmonella typhi-enriu TAL537

*S9" mix

oconcent. | pg/plate

Ko. of | concentxation

revertants meantSD
countad on 3 plates

1 7500 29t 6 W 2
2 3750 32 4 282 4
3 1878 2l 1 Uz 2
4 937.50 2321 22: 5
3 463.75 2% e 25
Untreated 25¢ 3 23% 4
Untreated+Solvent 237 " 29+ 5
SAA (SO g ) 253
227 ( 4 pg) 312
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“HUMET™ tegt substance
2.Expariment 29.09.1932
Saleeonalla typhi=surinm  TASS

"59' m - +
W, of cencentration revertants meantSD
concent. | pg/plate coanted cn 3 plates

b 7500 36 4 39+ 4
2 3750 3t 4 IS
k] 1878 36x 3 9 4
4 937.50 40 5 45¢ 3
s 468.78 3z 2 “e ?
Untreated 35t 1 41 6
. Untxeated+Solvent 34 5 3% 5
D {43 ) 584
=M {4 19) a8

"HIMET™ test substance
2.Bgeriment 29.09,1992
Salmomella typhi-sucium TAL0D

S9° mix - -+
No. of | concentratien revertants weanrSD |
concent. | ug/plate camted on 3 plates

1 7500 1442 S 141011
2 50 128¢ 9 139 3
3 1875 1212 3 146+ 9
& 937.50 122+ 4 146210
s 468.75 128319 13213

Untrsated 128% 4 161+ S

UntreatadeSolvent 141212 147+ 5

MMS (2 zl ) 10986
2 M (4 g) 799

e R e e o e e

/(
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DISCUSSION

In cach completed study (preliminary study, man- study |, main
study 2 complemented with preincubation 2and increased 89
fraction concentration) the celony number in coatrel plates and
test plalzs was praciically the same indicating that “HUMET
ha: po mutagenic activity and basctericid effect. in the used
concentrations by the above methods (<7500 micrograms test
substance/plate).
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