HBA

FNER$S R (SIDS Dossier)

JR3Z (SIDS Dossier)

1. — 5
GENERAL INFOMATION

1.01 MEER
SUBSTANCE INFOMATION

CASES

67-68-5

67-68-5

WER (BAER)

DAFILRIHRF IR

WEH (ER)

dimethyl sulfoxide

A& %

ENERETDNES

ERNERETHEA

OECD./HPV#&#H

FR

C2H60S

C2H60S

&

&EE

HFE 7813

Molecular weight : 78.13

1.02 TEUHFBINEHEE  REEEREICETHER

SPONSOR INFOMATION

HE 4

OECD/HPVZ R4 5L (SIAM26) [k YIRES N 1-1E R
(http://cs3-hg.oecd.org/scripts/hpv/)

OECD/HPV Program, SIDS Dossier, assessed at SIAM 26—
APR-2008
http://ecb jrc.ec.europa.eu/esis/index.php?PGM=hpv

REES

A B &R %

HYHEKA

8 2 BRI (R

HLEERE (BFEES)

HLEERKE (A—ILTFLR)

HEEMEMA

&E

Sponsor Country: BIAC

1.03 73 —EEHE

DETAILS ON CHEMICAL CATEGORY

1.1 — M B B

GENERAL SUBSTANCE INFOMATION

MEDZA4T

Y

organic

MEDE-IZHEL-IPRFDFER

. B
RV ER

Colour : clear
Odour : odourless

IREIKEE (20°C, 1013hPa)

ik

liquid

HMEEEEFE%)

> 99 % w/w

> 99 % w/w

Hi 8

&%

1.2 T 549
IMPURITIES

1.3 0¥
ADDITIVES

1.4 B4
SYNONYMS

15 8E-MAE
QUANTITY

1.6 F&1ER
USE PATTERN

FRRARER

BARS(7 . T%
HTd) BRI E EREEME

Type of use : industrial
Category : Basic industry: basic chemicals

T EMAE

A& %

Hi 8

&%

FRRARER

EEZ R
ATIVEH. R TZRIE

Type of use : industrial
Category : Paints, lacquers and varnishes industry

IXHAEE

ik Pr

8

&E

11 BESLFANOREER
SOURCES OF EXPOSURE




1.8 BINEIR

ADDITIONAL INFOMATION

2. ML RIEIR

PHYSICAL CHEMICAL DATA

21 s

MELTING POINT

HERYER 1.1 - 14THEE as prescribed by 1.1 - 1.4

CASEE

MEE

ER

ik ZDih: T—5%4L other: no data

GLP LWNZ no

HEREIToLF

HEREH

L |

Bm:  °C 185 ° C 185 ° C
o °C LVE no

H%E: °C

)

AR

EREERI7 (2) FIRR TIEREEHY (2) valid with restrictions

{SEETED HIETAR B NURITVIODhLDT—4 Data from handbook

High

5| AXRER (157) (157)

EE 5% :SIDSTURKRAVNES>TEELHER Flag : Critical study for SIDS endpoint

22 |

BOILING POINT

HERYER 1.1-14THRE as prescribed by 1.1 — 1.4

CASE S

MEZ

X

HiE ZDHh: T—5%HL other: no data

GLP L\WNZ no

HEBREITOE

HEREH

R )

e °C 189 ° C 189 ° C
£A 1013 hPa 1013 hPa
SfE: °C [ELy yes

[

FER SERBATA S : T>190° C Start of decomposition : T>190° C
SMRMEEY : A FF—IL; RILLTILTER; Decomposition products : Methane thiol; formaldehyde;
dimethylsulfure & T* dimethylsulfone. dimethylsulfure and dimethylsulfone.

fEEERa7 (2) #IRHCEEEHY (2) valid with restrictions

[ EETREREED NRTYIIDDT—4H Data from handbook

Hig

5| AXHER (157) (157)

wE 757 bRERRET—FE Vb, SIDSTURKRAUMIESTE [Flag : Material Safety Dataset, Critical study for SIDS endpoint

B

23 BE(LLE)

DENSITY (RELATIVE DENSITY)

B3 11 - 14THEE as prescribed by 1.1 - 1.4
CASEE

TEE

ER

Hik Z0Mh: T—2%L other: no data

GLP LA no

HEBRETOFE

AHEREN

S 11 g/cm® 1.1 g/cm’

84T i3 density

RE (°C) 20° C 20° C

JER

EREHERI7 (2) FIRft CIE%EMEHY (2) valid with restrictions
(ST D TR R EZERELET 2tk Material Safety Dataset
H#

5| FAX#K (28) (159) (28) (159)

&E




24 RRE
VAPOUR PRESSURE

HEMES

CASEES

MEE

ER

RS

b

N

Experimental Procedure

Methyl sulfoxide was purified by four recrystallizations, the last
of which did not appreciably change the freezing point

(18.42° ). The amount of impurity remaining was estimated to
be 0.1 mole %, and the vapor pressure values were corrected
accordingly.

Air, entering at A, was purified in train B by successive
passage over the solids ferrons sulfate, potassium hydroxide,
chromium trioxide, potassium hydroxide, and phosphorus
pentoxide. Passing through a thermostat over two layers of
liquid methyl sulfoxide C (each layer being 5 mm. wide and 25
cm. long) at a rate of two liters per hour (measured by a
flowmeter K) and at a pressure 0.1 mm. below atmospheric, the
air then bubbled through mercury (D), which completely
prevented contamination of the liquid sulfoxide by backward
diffusion of water vapor. The saturated sulfoxide vapor was
absorbed in two tubes each containing 15 ml. of water (E) .

b

Nij

The air then emerging from the thermostat, after being
thoroughly redried in the train F, was admitted through a
system of capillaries (G) to one or two thirteen-liter highly
evacuated glass bulbs (H) whose volumes had been (1)
determined by filling with water and (2) checked by admittance
of dry air and use of its data of state. The final pressure of the
collected air was compared with the barometric pressure by
means of a butyl phthalate manometer (L).The temperatures of
the thermostat and the collected air were periodically
measured to +/-0.01° C by single junction copper—constant
thermocouples using a calibrated Type K potentiometer and
correcting for extraneous potentials. The five thermocouple
wells are designated in Fig. 1 by P.) The thermostat
temperature remained constant to +/-0.005° C, and the total
gradient averaged 0.03° C at the highest temperatures. The
combined absorption solutions produced in each run were
withdrawn through tube M (sealed by mercury (N) during runs)
and were accurately analyzed for their total content of methyl
sulfoxide by the method previously developed,2 with use of
blanks and the other usual precautions.

bid

N

Experimental Errors. Tests were made to determine whether
certain suspected sources of systematic error appreciably
affected the results.The contamination of the methyl sulfoxide
during the series of runs was found to be inappreciable. After
the completion of hall the runs, involving the passage of 170
liters of air, the freezing point of the remaining sulfoxide was
redetermined and found to have changed not more than 0.03° .
This result indicated also the lack of appreciable reaction
between the sulfoxide and oxygen of the air at the
temperatures used. Nor did a removal of appreciable sulfoxide
vapor by adsorption seem to occur before it reached the
absorber tubes. For the various temperatures were run in
random order and no chronological trend of vapor pressure
values was detectable after three preliminary runs, each of
whose values was about 0.5% low on the basis of the remaining
15 runs.

bid

N

Tests were made to establish whether the normal rate of air
flow of two liters per hour was slow enough to permit complete
saturation of the air with sulfoxide vapor, and a subsequent
complete absorption of the vapor. One extra run at 30° and
one at 50° were made at twice the normal rate of air flow,
yielding vapor pressure values which were, respectively, 0.1
and 0.3% lower than at the normal rate, which latter thus
appears to be sufficiently slow.Within the experimental error, all
the sulfoxide vapor was found to be retained by the first of the
two absorber tubes. One extra run at 30° and one at 50° in
which water was present in only the first absorber tube gave
vapor pressure values which were respectively 0.1% lower and
0.2% higher than the values obtained using two absorbers. As a
check the total water collected from the emerging air from all
the runs was found to contain only a mere trace of sulfoxide.
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It was feared that some mercury may have been carried into
the water absorbing the sulfoxide vapor, causing the
subsequent titration of the solution with permanganate to run
high. One solution from a 30° run and one from a 50° run
were each tested for mercury, which, if present at all, was
shown to be insufficient in amount to raise the experimental
value of the vapor pressure by more than 0.1%.

The departure of the saturated methyl sulfoxide vapor, mixed
with air, from gas ideality is probably small, but seems too
uncertain to justify its estimation. During one purification of
the sulfoxide a sample was observed to boil at 79° at 16.5 1
mm., whereas extrapolation of the calculated vapor pressure
values to this temperature gives 15.5 mm. This comparison
indicates that the vapor density does not differ widely from
that calculated using the formula (CH3)2SO. Nor is departure
from this formula, through dissociation or association, to be
expected on theoretical grounds.

An estimation of individual errors indicated that the
experimental vapor pressure values, as represented by the
empirical equation below, are probably accurate in the
temperature range of the measurements to within 1%.

GLP

L\YE

no

RERETF

1948

1948

HEREM

R

AERE

mE:  °C

7fE:. °C

oM

R

HRAEDEERFERT —4H0LUTORICLYEHSNT=,

p = .9977.P1

N(P2.V2/nRT2) + 1

CClTopld #MGDAFILRILRFURDESE. P1TEAME
(#9635 mm)IZHBITE—2ILEHDFE N [XERARF O
AFIRIKRESRDHEEEILDE., P2 (ZitxhRET2ZHT
BERE, V2 [FZERAE. n (FERLEAFILRILKRFIR
(HEEHFX (CH3)2S0),DEILE . ZL TR [FRIAEE,
0.0.99771%, EApIZH T BEEAFILRILKF I RDIH T4
D.EAPIDITHLTAADLT, RREEEKELTELN
BENMEIET 5, 20D LI-EKEH20°CHB50°CET
5°CRIRCRESNT=,

Each value of the vapor pressure was calculated from the
experimental data by use of the equation

p = .9977.P1

N(P2.V2/n.RT2) + 1

where p is the vapor pressure of pure methyl sulfoxide, P1 the
average total pressure in the saturator (about 635 mm.), N the
estimated mole fraction of methyl sulfoxide in the liquid used,
P2 the pressure of collected air at absolute temperature T2,
V2 the volume of collected air, n the moles of methyl sulfoxide
evaporated (assuming the formula (CH3)2S0), and R the gas
constant. 0.9977, the ratio of the fugacity of liquid methyl
sulfoxide at pressure p to its fugacity at pressure P1, corrects
the vapor pressure to the value which should be obtained in
the absence of the air. Two independent measurements of
vapor pressure were made at each temperature at 5°

intervals from 20 to 50° .

RICREICEITAINED2EAIEFHRILFHEN50.15% 1L
AIZIREY RADEIF05% THot=. RN ZFZZERALTR
CEEITHBITEHB logp EXEE. LTOXDLAFILRILK
FURM20°CHB50°CETHRTEEZE L LTz, K (1)

log10 p = 26.49558 — (3539.32/T) — 6.00000 log10T

KUY, BRREDEREITFHEDED +/- 0.15% T, RRIRE
M 04%THEBEIN TSNz, . X (DHSDZDEREFBIZH T
SHEHEER I ITRLE=..

ﬁé AFIVRNKREFVEOREEEICEITHERE X (D&
YHEH)
(BREE: UTICR I 2%%i<)

These duplicates at the same temperature agreed on the
average to within 0.15% and the maximum difference was 0.5%.
Using the method of least squares and giving each value of log
p equal weight, the following equation was found for the vapor
pressure of methyl sulfoxide from 20 to 50° . This equation (1)

log10 p = 26.49558 - (3539.32/T) - 6.00000 log10T

represented the experimental values of vapor pressure with an
average deviation of +/= 0.15%, the maximum discrepancy
being 0.4%. Values calculated from equation (1) in this
temperature range are given in Table 1.

TABLE I: VAPOR PRESSURES OF METHYL SULFOXIDE AT
ROUNDED
TEMPERATURES (Calculated from equation (1))

mE  EASE ARE
°C mm.Hg hPa
20 0417 0.566
25 0.600 0.815
30 0.853 1.159
35 1.195 1.624
40 1.656 2.250
45 2.27 3.08
50 3.07 417

X (1) &Y. 25°CIZE T BAFILRILRF VR DEILEFEEIL
12.64 kcal THoT=. COHEFEMEIL 0.1 kca DFHEEMEZHD
EBHNB, K (1) ISKYFm 192° RUEIL—LUTES 229
cal./mole/deghN BN ZE (FEKFEL, LMALIND2DDIE
& IBEWMEEIT> TS 2O— RMICEEE LS <IEAL.

Temp., vapor vapor
° C. pressuremmHg pressurehPa

20 0.417 0.566
25 0.600 0.815
30 0.853 1.159
35 1.195 1.624
40 1.656 2.250
45 2217 3.08
50 3.07 417

Equation (1) yields a value of 12.64 kcal. for the molal heat of
vaporization of methyl sulfoxide at 25° . This figure was
estimated to have an uncertainty of 0.1 kcal. It is of interest
that equation (1) leads to a normal boiling point of 192° and a
Trouton constant of 22.9 cal./mole/deg., but these two figures
are naturally not highly reliable, because of the wide
extrapolations involved.




S3EHERTT (2) HlIRR{F CIEREEHY (2) valid with restrictions
E5EME D HIBTIR L

SIRXAR ©3 ©3)

BE 254 :SIDSTURRA UK ZESDTEELRER Flag : Critical study for SIDS endpoint

2.5 S ER#(og Kow)
PARTITION COEFFICIENT

HEMES

CASES

MEE

FR

Bk

ZDith CRITE)

other (measured)

GLP

F—5%L

no data

RERETF

SEREM

R

Log Kow

-1.35

-1.35

BE: °C

oM

FR

EEHRTT

(2) HFR T TIEEEDY

(2) valid with restrictions

{E3E 1 D HIHTIRHL

NURITVIODhLDT—4

Data from handbook

8

HE:ES

(92)

(92)

&E

5% :SIDSTURRAVMIE->TEELRER

Flag : Critical study for SIDS endpoint

HEMES

1.1~ 14THRE

as prescribed by 1.1 - 1.4

CASES

MEE

ER

HiE

KOWWIN v1.67 [C&DEE

other (calculated): KOWWIN v1.67

GLP

RERETF

HEREM

B

Log Kow

-1.22

-1.22

BE: °C

T
w0 Al

R

BT =

(2) HRR T TEEEDY

(2) valid with restrictions

{ERETE O HBTAR AL

BHoNI-FEE

accepted calculation method

HiE

HI:ES S

(185)

(185)

&E

75% :SIDSTURRAVMIE->TEELRER

Flag : Critical study for SIDS endpoint

26.1 KRB (BEEREST)

WATER SOLUBILITY & DISSOCIATION CONSTANT

HEBEMES

CASES

MES

ET

KB EE

Solubility in : Water

BAiE

GLP

REBRETF

HEBREH

HER

KBRE

BE: °C

H

p
pHEIE R DY ERE

TN
0 aff

ER

miscible

ER

KPTELTEETS

Totaly soluble in water.

BT =4

(2) HBR S TIEREMEHY

(2) valid with restrictions

BB D HIHIIERL

NRTIIDLDT—4

Data from handbook

Hi 8

51 A3k

(38) (91)

(38) (91)

ikt

5% :SIDSTURRAUNIE->TEELRER

fREEE 2

HEBEYE

Flag : Critical study for SIDS endpoint

B —f

BiE

BE: °C

GLP

HEBREH

HEBREToLEF

R




=+ =0
0 aff

ER

BT =4

EREME D HIHIIERL

Hs

51 Sk

&%

262 REEN
SURFACE TENSION

2.7 5l X R GRIA)
FLASH POINT(LIQUIDS)

HEBEMES

CASES

MES

ER

BAiE

ZOM: T340

other: no data

GLP

HEBREToLF

HEBREH

HER

5lkm:  C

87° C

87° C

HEBDZ(T

closed cup

=+ =0
0 affl

ER

BT =4

(2) HBR S TIEREEHY

(2) valid with restrictions

EREME D HIHIIERL

NRTIIDLDT—4

Data from handbook

Hi 8

51 A3k

(94)

(94)

&%

28 BEMENE (B KE)
AUTO FLAMMABILITY (SOLID

S/GASES)

HEMES

CASES

HMEE

ER
Bk

GLP

RERETF

HEREM

R

B#HEXR: C

300-302° C

300-302° C

EAh

SO
w0 Al

ER

EEHRTT

(2) HRR T TIEEEDY

(2) valid with restrictions

(S8 D HIHTIRHL

NURTVIDhLDT—4

Data from handbook

8

HE:ES

(94)

(94)

&E

29 5%
FLAMMABILITY

HEBEYMES

CASES

MES

ER

BAiE

GLP

HEBREToLF

HEBREH

R

BRI

5lXEARL

SMARDEE

KED R

SO
0 aff

R

HENES

flammable

BT =4

(4) EEEEEHTEHRL

(4) not assignable

EREE D HIHIIRERL

Hi 88

LRSS

(9

9

&Z




2.10 1@ FE
EXPLOSIVE PROPERTIES

HEMES

11 - 14THE

as prescribed by 1.1 - 1.4

CASES

MEE

FR

HiE

ZDith

other

GLP

L\YE

no

RERETF

HEREM

B

RIZEYERE

m-CZhAR B Y ERIZE
%

m-OZhANUEY SYBHEICH
B

pisd

BEMLL

Z Dt

Fa
w0 Al

RDFZETHRAENELOT

2

explosive under influence of a flame

AIDERFERESR : TIRF:2.6 % E£FRF:28.5%

Explosivity limits of vapours : lel:2.6 %; uel:28.5%

EEHROT

(2) HFR T TIEEEHY

(2) valid with restrictions

{E3E 1 D HIHTIRHL

NURTVIODhLDT—4

Data from handbook

8

HE:ES S

(158)

(158)

&E

2.11 BAbtE
OXIDISING PROPERTIES

212 BIEETARTUOvIL

OXIDATION/REDUCTION POTENTIAL

213 ZD{OYELZHIEIRIET H1EEH

ADDITIONAL INFOMATION

HBEMES

CASES

MES

ER

VISCOSITY

AiE

GLP

HEBREToLF

HEBREH

HER

2.14 - mPa s (dynamic) at 20 ° C

2.14 - mPa s (dynamic) at 20 ° C

#him

ER

BT

(2) HFR S TIEREEHY

(2) valid with restrictions

EREE D HIHIIERL

Hi 8

51 Sk

(159)

(159)

&%

3 IRIEALRER

ENVIRONMENTAL FATE AND PATHWAYS

31 REHE
STABILITY

311, FnfE
PHOTODEGRADATION

HEMES

CASES

MEE

FR

Bk

ZDith

other

547

AR

air

GLP

LYE

no

RERETF

1987

1987

SIRE B R (m)

Z D4th: Philips TLA 40 W/05 & #5527, 254 nm

other: Philips TLA 40 W/05 fluoresence lamps, 254 nm

ABREEITE DA RE

A REITES<

based on intensity of sunlight

MEDARIEIL
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The kinetic measurements were carried out in glass reaction
chambers of 420 L volume at 760 Torr total pressure and room
temperature using either N2 or synthetic air as the diluent gas.
The photolysis of either CH30ONO in the presence of NO using
Philips TLA 40 W/05 fluoresence lamps was used as the OH
source.

The competitive kinetic technique was used to measure the
rate constants for the reaction of OH radicals with DMSO
relative to the reaction of OH with either n—butane
(k=1.68x10e-llexp(-559/t) cm3/s), ethene (k=1.66x10e—
12exp(474/T) cm3/s), propene (k=4.1x10e—12exp(544/t)
cm3/s), cis—2-butene (k=1.04xI0e-llexp(488/T) cm3/s) or
trans—2-butene (k=1.22x10e—11exp(549/T) cm/s). Reactant
concentrations were in the range 2-15 ppmv and the
concentrations of the OH precusor, CH3ONO was between 20
and 40 ppmv. The reference hydrocarbons were monitored by
gas chromatography with flame ionization detection (Hewlett
Parkard, Model 5710 A) using a 2 m stainless steel Porasil C
column. DMSO was monitored in the 420 L reactor using in situ
long—path Fourier transform absorption spectroscopy (FTIR).
Product analyses of the reactions of OH with DMSO were also
performed in the 420 L reactor using the built-in FTIR facility
and the photolysis of H202 as the OH source.

= - T
WEEE
SRE(°C) |
EELNE
FiE AT /2
SR EE (%) E R
SFIRE %)
REER e
BRF|(24F) OH OH
BREAIRE 1000000 molecule/cm’ 1000000 molecule/cm’
HREER .000000000058 cm*/(molecule*sec) .000000000058 cm*/(molecule*sec)
FiE At /2 3EFRE 50 % after 3 hour(s)
PERERY
[
ER OHS U HILEDMSOM It IE. OH + cis—2-TFT D RIHIZx [The reaction of OH with DMSO was studied in a 420 L reactor
59 % 760 TorrMDZEX H T, CH3ONOZFOHIREL TIH 5 % 1T |relative to OH + cis—2-butene in 760 Torr air using the
35 420 LORISHEDTHRERSINT=, 0.90+0.36 ELV\IRFIEE  |photolysis of CH30NO as the OH source. A rate constant ratio
EHDLE k9/k10 B FSN Tz, ST k10=5.2x10e~11 cm3/s  [k9/k10 of 0.90+0.36 was obtained which with k10=5.2x10e-11
HSOHEDMSOMEE FEH 5.8(£2.3) x10e—11 cm3/s &Y X 54|cm3/s yields a rate constant of 5.8(%2.3) x10e—-11 ¢cm3/s for
Tz BEEHIIRIGCRDERE ST ONOEEIZIZIKTELA M [the reaction of OH with DMSO. The determined rate constant
T=o PIHRMLZRAEICKY . DMSO2NEBL RIS LY TH A |showed no dependence upon the 02 partial pressure or the
EDTRENT =, . concentration of NO in the reaction system. Preliminary
product investigation indicate that DMSO2 is the major
reaction product.
S3EHERTT (2) HlIRR{F cIEREEHY (2) valid with restrictions
{S3ETE 0 | BT R HL 2e: RERIIBRGEE RSN, —fRICEDHOLNTNAEZEMEBIIZ [2e: study well documented, meets generally accepted scientific
EHL. FHEICZ AR, principles, acceptable for assessment
H#
5| FAX#k (24) (24)
EE 3% :SIDSTURKRAVNES>TEELHER Flag : Critical study for SIDS endpoint

3.1.2. KA R FE T (KD AR 1)
STABILITY IN WATER

HBEVES

1.1 - 14THE

as prescribed by 1.1 - 1.4

CASES

MES

ER

847 FEMFH

Type : abiotic

AiE

GLP

LWZ

no

RERETF

2002

2002

HEBREH

HER

BERE

ERRE

FTER &R DD RE®). pH. B

B

F iR

S RERY

#him

ER

DMSOZ% Ko T-XEkDIRE

Bibliographic work gathering references dealing with DMSO

BT =4

(2) HBR S TIEREHEHY

(2) valid with restrictions




EREE D HIHIIERL

Higt
5| ARk (40) (40)
e 254 :SIDSTURIRA UK ZESDTEELAER Flag : Critical study for SIDS endpoint

313 TERREM
STABILITY IN SOIL

HEMES

11 - 14THE

as prescribed by 1.1 - 1.4

CASES

MEE

N

Hik

GLP

L\YE

no

RERETF

2002

2002

HEREM

ERHM

[

ECr e

ZDith

other

REHESNIL

=E

TIREE C

T iEspH

TERAEE %)

TEDISR

HEIEE %)

BHRE W

BBAA L KA

WED A RBE

SH A BERS (DT50, DT90)

PERERY

B C EDIEEE

Fa
w0 Al

R

DMSO% K -1=X kD INE

Bibliographic work gathering references dealing with DMSO

BT =4

(2) HFR S TIEREEHY

(2) valid with restrictions

EREE D HIHIIERL

SAXE

(40)

(40)

&wE

727 :SIDSTURRAVNESTEELHAER

Flag : Critical study for SIDS endpoint

32. BEZRY LT T—R(RE)

MONITORING DATA(ENVIRONMENT)

HEMES

CASEES

MEE

ER

b
x
N
i

Method : Rain samples were collected on a Teflon sheet and
frozen or acidified to pH 2 until analyzed. An aliquot of 8-10 ml
was pressurized in a small steel cylinder with helium and blown
as a mist into a 25 cm x 1 cm (i.d.) steel column packed with
glass beads and held at 130° . A 10 cm x 1 c¢m (i.d.) column of
silica held at 110° attached directly to the evaporation tube
trapped the sulfur compounds. The process was finished when
no further steam was visible at the exit of the silica column.
The column was eluted with 2.0 ml of 2:1, acetone:methanol
solution. Recovery of the sulfoxide and sulfone from standard
aqueous solutions by this technique was > 95%.

Air was drawn through a 25 cm x 1 cm (i.d.) column of Tenax
GC at a flow rate of 6 |/min. About 1400 | of air were
extracted. The Tenax column was eluted with 2.0 ml of
methanol. Retention and recovery of standards using the above
conditions was > 95%.

Aliquots of the above extracts were analyzed by gas
chromatography on a 2 m x 2 mm (i.d.) column packed with 3%
SP1500 on Carbopack B. The chromatograph was fitted with a
Hall conductivity detector. Concentrations of DMSO and
DMSO02 were calculated from peak areas in comparison with
known standards.

Bk

RELAT (hm)

NI IVRRE

background concentration

BAx

FKERT

rain and air




[EES

TABLE 1.
DMS0 and DMSOg in Various Rain and Afir Samples

Sample/
Date Location DMSO DMSOy

R=7-1 5°8, 150°W

1300 ng/s
(6/2/84)

9400 na/L

R=7=11
(6/2/84)

5°8, 150°W 2600 ngf# 8500 ng/t

R=4 3.5°5, 150°W

100 ng/%
(5/28/84) ne!

1400 ngft

Christmas
Island
(6/2/84)

5500 ng/L 600 ng/t

Birmingham,
Alabama
(4/14/85)

< 100 ng/t 200 ng/t

Miami air

2.2 ng/n?
(4/19/85)

2.9 ng/m?

Miami air
(4/26/85)

4.0 ng/m® 5.9 ag/n®

TABLE 1.
DMSO and DMSOj in Various Rain and Afr Samples

Sample/

Date Location DM30 DHS0y
R-7-1 5°8, 150°W 1300 ng/i 9400 ng/L
(6/2/84) ' §
R-7-11 5°5, 150°W 2600 mg/f 8500 ng/t
(6/2/84) ' "
S 3.5°5, 150°W 100 ng/t 1400 ng/i
(5/28/84) ' ® #
Christmas 5500 ng/i 600 ngft
Island

(6/2/84)

Birmingham, < 100 ng/t 200 ng/t
Alabama

(4/14/85)

Miami air 2.2 ng/m® 2.9 3
(4/19/85) # el
Miaml air 4.0 ngfw® 5.9 ¢
(4/26/85) ® 3wl

[

JER AR F 2 AR tharvey.bmp Attached document : harvey.bmp
BT (2) FIRft TIE%EMEHY (2) valid with restrictions
ST D HIETAR L

HE

5| FAX#k (93) (93)

#E 5% :SIDSTURKRAVNES>TEELHER Flag : Critical study for SIDS endpoint

33. BEIEHE

TRONSPORT AND DISTRIBUTION

331 RERAEOBE

TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS

HEMES

CASES

MEE

FR

BAT : THLTAETIL level Il

Type : fugacity model level III

Bk

EPIWIN v 3.10.0\5MDLevel DAL TAETILHERE

Level Il Fugacity model predictions from EPIWIN v 3.10.

R

AKX

K% : % (Fugacity Model Level I)

JK : % (Fugacity Model Level I)

T : % (Fugacity Model Level I)
¥4 . % (Fugacity Model Level I1/1II)
1% : % (Fugacity Model Level II/1II)

Air : % (Fugacity Model Level I)
Water : % (Fugacity Model Level I)
Soil : % (Fugacity Model Level I)
Biota: % (Fugacity Model Level II/1II)
Soil : % (Fugacity Model Level II/1II)

BRES i FRICEARTRERE
(levelll/ID)

2E FREY Hd

Mass Amount Half-Life Emissions

Biowin estimate: 3.027 (weeks )

Advection Times (hr):

Air: 100
Water: 1000
Sediment:  5e+00

(percent)  (hr) (kg/hr) (percent) (hr) (kg/hr)
AR 0.0334 414 1000 Air 0.0334 414 1000
K 39.5 360 1000 Water 39.5 360 1000
TiE 60.4 720 1000 Soil 60.4 720 1000
EH 0.0723 3.24e+003 0 Sediment 0.0723 3.24e+003 0
THITA RIG Bin RIS Bin Fugacity = Reaction Advection Reaction Advection
(atm) (kg/hr)  (kg/hr)  (percent) (percent) (atm) (kg/hr)  (kg/hr)  (percent) (percent)
K& 1.75e-012 93.5 5.58 3.12 0.186 Air 1.75e-012 93.5 5.58 3.12 0.186
K 6.38¢e-014 1.27e+3 660 423 22 Water 6.38e-014 1.27e+3 660 423 22
TiE 3.61e-012 97 0 324 0 Soil 361e-012 971 0 324 0
|:4=1 5.83e-014 0.258 0.0241 0.00861 0.000805 Sediment 5.83e-014 0.258 0.0241 0.00861 0.000805
FRBERER . 557 hr Persistence Time: 557 hr
RGERE: 715 hr Reaction Time: 715 hr
FEimEERT: 2.51e+003 hr Advection Time: 2.51e+003 hr
RiE% @ 718 Percent Reacted: 77.8
b= 25 222 Percent Advected: 22.2
Half-Lives(hr), Half-Lives(hr),
(based upon Biowin (Ultimate) and Aopwin): (based upon Biowin (Ultimate) and Aopwin):
Air: 2.06 (12 h) Air: 2.06 (12 h)
Water: 360 Water: 360
Soil: 720 Soil: 720
Sediment: 3240 Sediment: 3240

Biowin estimate: 3.027 (weeks )

Advection Times (hr):

Air: 100
Water: 1000
Sediment:  5e+00




=+ =0
0 aff

FER Level 1 ZHLT4ETIL Level Ill Fugacity Mode
[A==E4 i RILTLZIVERARY Chem Name : Methane, sulfinylbis—
NFE ;7813 Molecular Wt:  78.13
HenryBITE#L :  1.51e—009 atm—m3/mole (HenryT—%~_R—X) |Henry's LC: 1.51e-009 atm—m3/mole (Henry database)
ARE 1 0.622 mm Hg (Mpbpwin 7045 1) Vapor Press : 0.622 mm Hg (Mpbpwin program)
Log Kow : =135 (Kowwin A4S L) Log Kow : —1.35 (Kowwin program)
Soil Koc : 00183 (ETILEHEIE) Soil Koc :  0.0183 (calc by model)

BT =4 (2) HlIRR{F cIEREEHY (2) valid with restrictions

E5EME D HIBTIRHL

Hi g

HEES (185) (185)

e 254 :SIDSTURIRA VR ESTEELRER Flag : Critical study for SIDS endpoint

332 L

DISTRIBUTION

HEBYMER

CASEE

TEE

ER

gL K-X&R water — air
e 1987 Year : 1987

HiE D (GHE) other (calculation)

REREH EILDED2 x 10° 55 1.0 DA KIZE 1T BDMSOD 43 EAS |Partial pressure of DMSO was measured above its aqueaous
7,15 21 R 35° CTRIESNT=, solutions over the mol fraction range 2 x 10-3 to 1.0 and at

temperature of 7, 15, 21 and 35° C

$EE 1.17%105 mol/kg/atm (£ 0.02) 1.17%105 mol/kg/atm (£ 0.02)

1R

JERR

BT =4 (2) HlIRR{F cIEREEHY (2) valid with restrictions

E5EME D HIBTIR L

Hig

HEES (195) (185)

e 254 :SIDSTURRA UK ZESDTEELRER Flag : Critical study for SIDS endpoint

HEMES

CASE S

MEZ

EE

[ERES K-t water — soil
EHE4E 2007 Year : 2007

HiE Z0Hh GHE) other (calculation)

HEREN

R Log Koc = 0.64 Log Koc = 0.64

[

JERR

BT =4 (2) HlIRR{F cIEREEHY (2) valid with restrictions

E5EME D HIBTIR L

Hig

HEES S (186) (186)

e 254 :SIDSTURIRA VR ZESDTEELRER Flag : Critical study for SIDS endpoint

34 FRMEDRYE

AEROBIC BIODEGRADATION

HBEMES 1.1 - 14THE as prescribed by 1.1 - 1.4

CASEE

TEE

JERR A4T7 3R Type : aerobic

Hik OECD HAKR354> 303 A "> 2al—av ik - 37K MEHEK |OECD Guide-line 303 A “Simulation Test — Aerobic Sewage
A0EE: Coupled Unit SHER” Treatment: Coupled Unit Test”

R 68 H 68 day(s)

HBiER EMEEIR. IB1E domestic sewage, adapted

GLP T—R%L no data

HEBREToLEF

1981

1981




ECEI

INOCULUM/TEST ORGANISM

— Type of sludge: Domestic sewage, adapted.
— Sampling site: Versailles.

— Preparation of inoculum: Not available.

- Initial cell concentration: 3.0 g/I.

TEST SYSTEM

— Culturing apparatus: 2 litre reactor.

— Aeration device: Bubbling ungreasy compressed air.

— Measuring equipment: DOHRMANN DC 80, DIONEX 4010 I,
PERKIN ELMER Lambda 5.

INITIAL TEST SUBSTANCE CONCENTRATION: 2
concentrations:

1- 65 mg/I.

2- 130 mg/I.

METHOD OF PREPARATION OF TEST SOLUTION: The
substance was directly introduced in the test solution afetr 13
days of the beginning of the test.

DURATION OF THE TEST: 68 days with two phases:
1- From the 13th days until the 33th days.
2- from the 34th days until the 67th days.

ANALYTICAL PARAMETER: The evaluation of the
biodegradation was done by measuring the difference of COD
level between the effluent issued from the 2 following units:
1- Activated sludge.

2- Activated sludge+DMSO.

b
x
N
i

SAMPLING: Every day until the end of the test (68 days).

TEST CONDITIONS

— Composition of medium: For one litre:

1= 10 ml of nutritive solution : 16g peptone
11g meat extract
3g urea
0.7g NaCl
0.4g CaCl2,2H20
0.2g MgSo04,2H20
g.s.p ultrapure water 1 |.

2- 10 ml of K2HPO4 : 2.8¢g K2HPO4

q.s.p 1 litre.

3- q.s.p 1 liter of city water.

- Additional substrate: No.

- pH value: Not available.

INTERMEDIATES / DEGRADATION PRODUCTS: Not
identified.
NITRATE/NITRITE MEASUREMENT: Yes.

RERMEEE 65 mg/| REEMBEELT 65 mg/| related to Test substance
20 mg/I DOC GEFEE#RFIELT 20 mg/| related to DOC (Dissolved Organic Carbon)
EREE

BEEE C

WERMEH S VIR (me/L)

*HERYE D DM RE
32 A% = 926%
68 Hit = 921 %

32 day(s) = 926 %
68 day(s) = 921 %

PREAEAE
PREELAE
[
=ENRE %) BE 32BH#% T 904 ()% 90.4 () % after 32 day(s)
DRERE-1
PERRE-2
NRRE-3
PERRE-4
D ERE Y AEES not measured
FRERUNDDIEERES L 14 B2 = 18% 14 day(s) = 18%
RUZO#ER 25 B = 795% 25 day(s) = 795 %
28 A% = 87% 28 day(s) = 87%
32 H% = 89% 32 day(s) = 89 %
68 Ak = 54% 68 day(s) = 54 %

NEMENT, 14ABEDNRE

ZDh

DMSO IFERRED+DEN RO A REMESHY.
1- E10D4—X: DMSO 2 = 65mg/|
E SRR = 90.4%.
2- E2M4 —R: DMSO EFE = 130mg/|
HENRE = 65.1% EUFEOHE

The DMSO has a good potential of biodegradation.
1- First case: DMSO concentration = 65mg/|
DR = 90.4%.
2- second case: DMSO concentration = 130mg/|
DR = 65.1%, toxic effects can appear.

#hm

ER




EEtRa7 (2) HIFR T CIEFEHEHY (2) valid with restrictions

BT D HIBTAR B

E.'.Iﬁijcﬁk (186) (186)

eSS 757% : &84\ 58, 67/548/EECI5 4, SIDSTUR7RA 2 MZ&oT |[Flag : confidential, Directive 67/548/EEC, Critical study for

BEEGHR RDT5T

SIDS endpoint, temporary flag

3.5. BOD-5, CODF7=/&BOD-5./CODtk
BOD-5,COD OR RATIO BOD-5/COD

3.6 EWEMENE

BIOACCUMULATION
HERMER T—HA%L no data
CASEE
TEE
AR
Hik OECD #4/RS54> 305 C "4AEMiRiatE: AEERALV-EMRE |OECD Guide-line 305 C “Bioaccumulation: Test for the Degree
HarEaRER" of Bioconcentration in Fish”
£ Cyprinus carpio (Fa$8. %K) Cyprinus carpio (Fish, fresh water)
KEHE (H) 42 HFE 42 day(s)
BERE 1 mg/| 1 mg/I
Bttt 2R
GLP T—R%L no data
HBRETOLE 1981 1981
nHAE
HEREH 25° C 25° C
HERMERR
xtEEHME
SEMERRUSTAE
HBRAKX £
= e
ELETEH
EEEE= %
HETOHBRYERE
i=#ER % (BCF) <4 <4
A~ HEt E 3K T—H%L no data
Bttt B RS
R#&M
ZOMDEBR
1R
FR 0.1 mg/I DMSOIZ#1F% BCF < 40 With 0.1 mg/I DMSO, BCF < 4.0
REBEHE  RKRICBIT5EGRE Exposure method : Continuous flow system
DAL ARIARN S5T4— Analytical method : Gas chromatography
EEERa7 [ORE EETA (3) invalid
ST D HIETAR L REIAVMIEFHEIZIER+HTHS Documentation insufficient for assessment
H#
5| FAX#k (30) (30)

&E




HERADRE. K. AE

#5: 31 5 i#h
TH{KK: 158 mm (SD : 3.259)
EHRE: 0062 ¢ (SD : 0.0493)

HBR4A FIER#S B (SIDS Dossier) R3Z (SIDS Dossier)
-1 AADRMSMH
ACUTE TOXICITY TO FISH
HEBRYE ZDHDHERYE >99% other TS: > 99%
& —1
HiE ZDith other
HiE BRI Test condition
XEXSHE Adults fatheads minnows were held at 25° C in flowing water
with a controlled photoperiod of 16 h light.
They were fed frozen adult brine shrimp (Artemia sp.).
BE:249° C
ABEEEZR: 7.0 mg/l Temperature: 24.9° C
FEJE: 44.3 mg/I CaCO3 Dissolved oxygen: 7.0 mg/|
T ILH)E: 46.2 mg/| CaCO3 Hardness: 44.3 mg/| CaCO3
A R=E: 0251 Alkalinity: 46.2 mg/I CaCO3
pH: 7 Tank volume: 0.25 |
pH: 7
GLP T—HEL no data
MEBREITOE
BiE. R HieE Pimephales promelas (£38, %K) Pimephales promelas (Fish, fresh water)
IVRRAVE
ARMEDITDOEE FY yes
AERMEDOHAE
f5 RO RN FIE

FEREM

Age: 31 days
Mean length: 15.8 mm (SD : 3.259)
Mean weigh: 0.062 g (SD : 0.0493)

HEBRAKEH-YDRKE

SHEYMETORZMHHABRER

LAl

FHKE

HRKDEFHIEE

HRER RURE SR LN
Wik

SBRYMEDEERPTORER

REME/ BHOEREZDRE

RERH

REHE 96EF [ 96 hour(s)
AERAR ik flow through
K E/BUKEE

B ELEYVDAK

FENRATINDUERTRE
REUVEBRICEITHKE

SAERIE B # B

B DIKE

FHREREDEGESE

BERE

EHRE

ENFHEZERR

RIERTCEDOR ETE MORTALITIES

T0 000
24 0 1010
48 0 1010
72 0 1010
96 0 1010

C AB CDE

TO 000
24 0 1010
48 0 1010
72 0 1010

96 0 1010




HatHmiER

ARyOEi®K 591 g/l
% 0% 20%, 40%, 60%, 80% R U* 100%D Ry IR HKICRES
1=,

DMSO B (g/1)
A B cC D E

RTERE 114 228 341 455 569
BIE=EE 833 138 236 269 556

958 214 285 46.1 56.3

730 227 283 446 56.7

912 234 278 465 60.1

102 203 278 452 543
T 891 203 272 419 566
EURE% 99.3 (ZEfRE : 7.3) (2T ILE: N=8)

DAL AR-K VAT 5T4—

Toxicant stock : 59.1 g/I
Fish were exposed to 0%, 20%, 40%, 60%, 80% and 100% of the
stock solution.

DMSO Concentrations (g/1)
ABCDE
Nominal 11.4 22.8 34.1 45.5 56.9
Measured 8.33 13.8 23.6 26.9 55.6
9.58 21.4 28.5 46.1 56.3
7.30 22.7 28.3 44.6 56.7
9.12 23.4 27.8 46.5 60.1
10.2 20.3 27.8 45.2 54.3

Average 8.91 20.3 27.2 41.9 56.6
% recovery 99.3 (Standard deviation : 7.3) (number of
samples : N=8)

Method of chemical analysis : Gas—liquid chromatography

LC100:=419 g/l

10
Number of fish : 10
SRR
SEXIZHIFHETE
BEERIG
ZDHDEREHEE
bt
#£ 5 (96h-LC50) LCO:=272 g/ LCO:=272 g/l
LC50:=34 g/I LC50:=34 g/I

LC100:=419 g/l

S3EHERTT (2) #lIRR{F CIEREMEHY (2) valid with restrictions
F—RET41

E5EME D HIBTIR L

Hig

5| F3CEk (88) (88)

e 2545 :SIDSTURIRA U RZESDTEELAER Flag : Critical study for SIDS endpoint

4-2 KEREHBM~OIUBEWBIRIEID )
ACUTE TOXICITY TO AQUATIC INVERTEBRATES (DAPHNIA)

HBRME Z DD EKERYIE : Merck, HEE>99% other TS: Merck, >99% purity

=—1%

HiE OECDHARZA2202 OECD Guide-line 202

Hik AERAAR R, BE. ATERE SR, pH, BEERWEEEEEB [During the test, Temperature, 02 dissolved , pH total hardness

E=AYUYLL=, and conductivity were monitored weekly.

) F—RmEL no data

HEBREIToFE

MR, R H#HE8E Daphnia magna (FR#5%8) Daphnia magna (Crustacea)

IURERAE

HBRYEORTDOEE Y ves

HEBRYEOLNAE

&R DI F i

HEREMH

HEREYDORR. AILE, FiEAH |[XEXSHE TEST ORGANISMS

p; — Strain: Daphnia magna Straus
- Age: Less than 24 hours.From a single clone derived from a
healthy parent stock
— Feeding: Microscopic algae Selenastrum capricornutum.
- Feeding during test: No.
— Control group: Yes

SHEYETORZMEHARER

S ER B35 B D By e kR

FRKIR

FRKDEZHMHE KEXSH MEDIUM :
ASTM hard water (ASTM, 1994), enriched with the organic
additive Marinure “25” , an extract from the algae Ascophyllum
nododum.
Total hardness : 160-180 mg/I CaCO3
pH range : 7.5-8.0
Conductivity of 580 uScm-1

?ﬁ;iﬁ?&(&lﬁﬁﬁiﬁ?&)t%@%ﬁ

HERYEDOBRPTOREN

BRRBA/ BRIDEELTORE

RBE%H

SEIE 48H5 M 48 hour(s)

AHERAK 17K static

B 1ELEYDOHBREYE 100/ RBEH R UXERE Ten animals were used per treatment and control.

WX EZENBESN=DLE
LIRERICEITEKE

BRI FE #E




ERRE

vk BHE R

ZHBEKEERDOER

ER

48B5MHEIEC501%24.6 mg/1(95 %{EFEXE 19.1~31.7 g/ LEH
iz,

The EC50-48h was calculated to be 24.6 mg/I with 95 %
confident interval ranging from 19.1 to 31.7 g/I.

REXICETORISIFTZHH

gﬂﬁﬁl:}a‘!‘f%}iﬁﬁ@?%ﬁ@%

+EA
0 aff

#& R (48h—-EC50)

EC50 : = 246 g/l

EC50: =246 g/l

BT =4

(2) HRR S TIEREHEHY

(2) valid with restrictions

F—RET1

B D HIHIIERL

Hi 8

51 Sk

(22)

(22)

&

5% : Directive 67/548/EEC, SIDSTURRAVMMIESTEE
TRER BEITY

Flag : Directive 67/548/EEC, Critical study for SIDS endpoint,
temporary flag

4-3 KEEM~DEME BIZ(LFELE
TOXICITY TO AQUATIC PLANTS e. g.

ALGAE

HBRYE DMSO %347 FREt 28 (#FE > 99%) DMSO reagent grade (purity >99%)
& —1
Hik PESE T Flasks were incubated at 25+—1° C and a light intensity of 7
klux on a 12 hour light—dark cycle.
Growth was monitored by following the increase of optical
density over time for 10 to 14 days.
The solvent was assayed at 10 concentrations ranging from
0.1% to 6.0% (1 to 60 g/I).
GLP T—REL no data
HEREIToLF
£WFE, 2. HiEE FDhDFEEE: Anabaena sp. and Nostoc sp. other algae: Anabaena sp. and Nostoc sp.
STEDESEEHERICALV: Five species of blue—green algae were used as test cultures
— Anabaena sp. — Anabaena sp.
— Anabaena cylindrica . — Anabaena cylindrica .
— Anabaena variabilis - Anabaena variabilis
— Anabaena inaequalis — Anabaena inaequalis
— Nostoc sp. - Nostoc sp.
IRRAUk ERRE growth rate
EMHEEHICAVET—30EE
HABRYEORTOEE |wmL no
HEBRYEOLAE
EROMEARETFE KEXSE EC50 value was calculated using linear regression analysis
(percent inhibition versus solvent concentration).
HEREMH

SERI SR CORBMMAIERS A

FHEOIEREDNHEZRTKRE

SEYETORZMEABRRER

FHKR

E DL PHIEE

HERBR(RURERR EZT DR
S

HBRYMEDEEPTORES

BREME/ BHOEREZDRE

RERH

5

ECVAEN

B

BFRERDODGLELTEITE TS
AERFRE SR TR OKE

BRI FE #E

HREADIKE

FEREREDEESE
FasR

RERE

RHRE

ERMEER®)

FRERIZETHERIE

ZDMEREIER




JERR R Results

EC50 %(v/v) 95% CI EC50 %(v/v) 95% CI
— Anabaena variabilis 3.57 (2.32-4.82) ~ Anabaena variabilis 3.57 (2.32-4.82)
- ” inaequalis 1.71 (1.24-2.18) - ” inaequalis 1.71 (1.24-2.18)
- ” cylindrica 0.84  (0.25-1.43) - ” cylindrica 0.84  (0.25-1.43)
- Anabaena sp. 0.39 (0.12-0.66) - Anabaena sp. 0.39 (0.12-0.66)
- Nostoc sp. 4.02 (3.64-4.40) - Nostoc sp. 4.02 (3.64-4.40)

SMNEXTOERIFZEH,
BRI TEREDELEDE
#52 (ErC50)
#& 8 (NOEC)
S3EHERTT (2) HIRfF CIEEHEHY (2) valid with restrictions
F—REAT4
1E5EME D HIBTIRHL
Higt

5| AR (175) (175)
&=

4-4 WEM~OBEEBIZIEAITIT)
TOXICITY TO MICROORGANISMS e. g. BACTERIA

4-5 KEEM~DERHESMH
CHRONIC TOXICITY TO AQUATIC ORGANISMS

A B~DEEENE
CHRONIC TOXICITY TO FISH

B. KEMBHBY~DEMEHN
CHRONIC TOXICITY TO AQUATIC INVERTEBRATES

4-6 EEEY~OEME
TOXICITY TO TERRESTRIAL ORGANISMS

A BEEEM~OENE
TOXICITY TO TERRESTRIAL PLANTS

B. TIEREM~DEM
TOXICITY TO SOIL DWELLING ORGANISMS

C. hDIMWIERERE (RPEEET)~OEHY
TOXICITY TO OTHER NON-MAMMALIAN TERRESTRIAL SPECIES (INCLUDING AVIAN)

4-6-1EEEYM~DHN
TOXICITY TO SEDIMENT DWELLING ORGANISMS

4-1 EYEMEEE_F)U (BYMEHICLDEHEED)
BIOLOGICAL EFFECTS MONITORING (INCLUDING BIOMAGNIFICATION)

4-8 EFEMMEZIRETE
BIOTRANSFORMATION AND KINETICS

4-9 BMEHR
ADDITIONAL INFORMATION



HBR4A FIER#S B (SIDS Dossier) R3Z (SIDS Dossier)
5-1 hFoax TR, K#, 2
TOXICOKINETICS, METABOLISM, and DISTRIBUTION
HBEYEA DAFILRILRFRIR Dimethylsulfoxyde
CASEF 67-68-5 67-68-5
HMEZ a1—JLREDDMSO Cold DMSO
##RTR . Crown-Zellerbach Source: Crown—Zellerbach
NF - T—EEL Batch : no data
fHEE - 99.5% Purity : 99.5%
DMSO0-S35 DMSO-S35
{4458 : New England Nuclear Corp. Source: New England Nuclear Corp.
HE: FNSAAEHRUPGCTHHME Purity: Pure by IR spectroscopy and GC
Hik A HARSAY
HERRRE In vivo In vivo
GLP#ES [y no
HBEHIHoE
FED RS PESE T Two subjects, weighing 60.4 and 108.2 kg, received 1 g/kg of
DMSO0-S35 dermally (approximately 125 uc each).
A 70% solution of DMSO in water was used and was applied by
means of a 4- by 4-inch gauze pad held with forceps over the
entire body surface of human subjects standing on a piece of
aluminum foil. The solution was gently rubbed into the skin until
absorbed. When all of the solution had been applied, the gauze
pad was washed with a small amount of water and squeezed
out, and the washings were applied to the skin. The drug was
shown to have been quantitatively applied in this manner
through experiments with labeled drug, in which a second
washing of the gauze pad, as well as washings of the aluminum
foil, were shown to contain only a small fraction (<1%) of the
total radioactivity applied.
Serum and urinary levels of radioactivity were measured as
well as concentrations of DMSO and DMSO2, at various times
thereafter.
75 % DR XEXSHE Gas Chromatography:
DMSO and DMSO2 were quantified in urine and serum by gas
chromatographic analysis after a solvent extraction.
Radiometric assay:
Liquid scintillation counting of urine or serum was performed
by adding 0.1 to 0.2 ml of sample to vials containing 20 ml of a
naphthalene—dioxane solution. At least 3000 counts were
accumulated for each sample. Counting efficiencies were
determined by addition of internal standards and ranged from
39 to 47%. The calculated disintegration rates were expressed
as microgram equivalents of DMSO per milliliter of sample to
allow direct comparison with the gas chromatographic assay
values.
i ek~ human
HERBY: R#K
] Bt Males
HHRaRE
ER
RE
AR 24 2
IRERRE BR dermal
B GRFIFED K water
52 1g/ke 1 g/ke
#EtFiE
E Sy e
Pt iR
BREUAR
FREARRE
REED
HRBHEY CAS No.
faR
HEER M;ERDDMSOL RN )L(F4-8RERE R ICR A ELY ., ZDE DMSO levels in the serum became maximal after 4 to 8 hr and
DMSOME [0 H SN A <A > 1-36-48BF 1% F THI11-14BF |then declined, with a half-life of approximately 11 to 14 hr, until
B TED LIz, LA L. DMSO2D ML N )L (E#I36- |after 36 to 48 hr, when DMSO could no longer be detected.
2B ETRKITELGEA STz, DMSO2MDRE X ZD%F |Serum levels of DMSO2, however, did not become maximal
60-70R5 R D B TIE T L1z, S12B5R#ICL A JLIEAZY  |until after about 36 to 72 hr. The DMSO2 concentration then
ETLEA KRR ATRETH o 1= declined, with a half-life of approximately 60 to 70 hr. After 312
hr, the levels were quite low but still detectable.




RebHEitt = (R5E %)
B DMSO DMS02
wWEE #1 #2 #1 #2
hr
2 02 01 <01 <01
4 12 10 <01 <o
8 30 32 0.1 0.1
16 64 84 0.3 05
24 97 110 08 1.0
36 121 126 17 23
48 132 127 31 39
72 133 127 57 6.1
96 133 127 78 8.7
120 133 127 106 104
144 133 127 122 1241
168 133 127 139 133
192 133 127 156 144
216 133 127 164 152
240 133 127 171 155
264 133 127 175 159
288 133 127 177 162
312 133 127 180 163
336 133 127 182 165
360 133 127 184 166
384 133 127 184 167
408 133 127 185 167
432 133 127 186 167
456 133 127 187 168

DMSO0-S35 DEE [ 1 g/kg (#9 125 pc),

HERIER ERA~DDMSO-S35M XK % 5% DDMSO K UDMS02M M & [Serum levels of DMSO and DMS02 after dermal administration

LR)L of DMSO-S35 to man:

;& FRE (ug/ml) Concentration in Serum (ug/ml)
iy il DMSO  DMSO2 Time DMSO  DMSO02
WERE #1 #2 #1 #2 Subject #1 #2 #1 #2

hr hr

1 287 299 Trace Trace 1 287 299 Trace Trace

2 507 292 23 24 2 507 292 23 24

4 488 504 33 27 4 488 504 33 27

8 560 483 56 44 8 560 483 56 44

16 479 300 119 101 16 479 300 119 101

24 337 172 229 214 24 337 172 229 214

36 156 Trace 340 333 36 156 Trace 340 333

48 Trace Trace 464 327 48 Trace Trace 464 327

72 0 0 514 278 72 0 0 514 278

96 0 0 460 210 96 0 0 460 210

120 0 0 306 164 120 0 0 306 164

144 0 0 245 109 144 0 0 245 109

168 0 0 86 166 168 0 0 86 166

192 0 0 130 72 192 0 0 130 72

216 0 0 108 54 216 0 0 108 54

240 0 0 114 47 240 0 0 114 47

264 0 0 95 35 264 0 0 95 35

288 0 0 59 36 288 0 0 59 36

312 0 0 48 30 312 0 0 48 30

DMSO-S35M x5 =131 g/kg ($3 125 uc), Dose was 1 g/kg of DMSO-S35 (approximately 125 pc).

Trace [EDMSOM25 pg/ml LLF. BUDMS02M 10 pg/miLL T |Trace are defined as less than 25 pg/ml of DMSO and less

EEH. than 10 pg/ml of DMSO2

AERER DMSOD K A #ttt (L ZEM R 5% T CIZEL, 48BFFEIFE Tt  [Urinary excretion of DMSO began shortly after drug

L. Z0#&FBHTH%L, ZLDODMSOM S f=, # administration and continued for 48 hr, after which very little, if

DMSO#Et 2 (M #HERE THREED F1913%ThH o1z, FRHP D |any, more DMSO was excreted. Total DMSO excretion

DMSO2#t (X% 5 FI8RFRI & ICE B IZIEY | 486 % E T |averaged 13.0% of the dose for both subjects. Urinary excretion

frl. EHRHE M EIIDMSON IR EED17.8%ZFEH L=, of DMS02, became significant approximately 8 hr after dosing

ZD&ES1Z, REERTIIDMSOKR UDMSO2MD R HEMIZ 58 |and continued for 456 hr, the average total amount excreted

5E|EIEFRE5EENDTF4308%THoT=, being equivalent to 17.8% of the dose of DMSO.

BERE1R I BR RV ME DM RIERERDFER ARG |Thus, in this experiment, an average of 30.8% of the dose was

FTBRARIARRT S5T4DT—R2EEDIZRBITRENT =, #8  |accounted for by urinary excretion of DMSO and DMSO2 .

IS TEHERE CHENMTH D, The results of radiometric assay of urine and serum for one
subject are shown in figure 3, with the corresponding gas
chromatographic data. The results are typical of both subjects.

HERER ER~DDMSO-35SDRE R 5 HDDMSO R UDMS03D R HEilt::  [Urinary excretion of DMSO and DMS03 after dermal administration of

DMSO0-S35, to man:

Dose Excreted in Urine (cumulative %)

Time DMSO DMS02
Subject  #1 #2 #1 #2
hr
2 02 01 <01 <01
4 12 10 <01 <01
8 30 32 0.1 0.1
16 64 84 03 05
24 97 110 08 1.0
36 121 126 1.7 23
48 132 127 3.1 39
72 133 127 5.7 6.1
96 133 127 78 8.7
120 133 127 10.6 10.4
144 133 127 122 12.1
168 133 127 139 133
192 133 127 15.6 144
216 133 127 16.4 15.2
240 133 127 171 155
264 133 127 175 15.9
288 133 127 17.7 16.2
312 133 127 18.0 16.3
336 133 127 18.2 16.5
360 133 127 18.4 16.6
384 133 127 18.4 16.7
408 133 127 185 16.7
432 133 127 18.6 16.7
456 133 127 18.7 16.8

Dose was 1 g/kg of DMSO-S35 (approximately 125 pc).

[

[ (2) FIRfHZ=TIEREMEHY (2) valid with restrictions
ST HIETAR B

H#

5| FA XX #k (GTXRk) (98) (98)
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HEMES SAF LRI RF IR Dimethylsulfoxyde

CASE S 67-68-5 67-68-5
HMEZ a1—JLEDDMSO Cold DMSO
H#£#RTR . Crown-Zellerbach Source: Crown—Zellerbach
NF o T—EEL Batch : no data
HHEE - 99.5% Purity : 99.5%
DMSO-S35 DMSO-S35
{448 : New England Nuclear Corp. Source: New England Nuclear Corp.
fE: FADALESRUGCTEHME Purity: Pure by IR spectroscopy and GC
JERR
HikAHARSAY
BRI In vivo In vivo
B4 FRDAXRTAIR Type : Toxicokinetics
GLP#ES [y no
HEBEB o E
FHiE DB XENSH Acute dose:

Serum levels of DMSO and DMSO2 were measured after oral
administration of 1 g/kg DMSO to man.

Chronic dose:

A single subject received 0.5 g/kg p.o. daily for 14 days. Serum
and urine were collected and assayed for DMSO and DMS02,
beginning at 1 hour after the first close and then at regular
inervals for 24 days thereafter.

75 DR XEXSR Gas Chromatography:
DMSO and DMSO2 were quantified in urine and serum by gas
chromatographic analysis after a solvent extraction.

Radiometric assay:

Liquid scintillation counting of urine or serum was performed
by adding 0.1 to 0.2 ml of sample to vials containing 20 ml of a
naphthalene—dioxane solution. At least 3000 counts were
accumulated for each sample. Counting efficiencies were
determined by addition of internal standards and ranged from
39 to 47%. The calculated disintegration rates were expressed
as microgram equivalents of DMSO per milliliter of sample to
allow direct comparison with the gas chromatographic assay
values.

i ek human
HEREY: Rif
[EZ] ELE3 Males
HHADER
Fin
rE
HERENEK 6% 6
T #0O.ERTE oral unspecified

AR (BRI 7K water

B’E5E 1g/ke 1g/ke

#HEtFiE
ERIEEIN-E
Bt RE RS

BERAR

BRERAE

KBIEY

RBHEY CAS No.

HEBHER SMRS5: Acute dose:

DMSODE — L AL ITEW IR G HI4EER LIRIZH ST -, |Peak levels of DMSO were seen within approximately 4 hr after
LAIEFDEINGYEREICIETL., #HEEFFAAILH92085R0  [drug administration; the levels then decreased fairly rapidly,
T&H>1z, DMSOIZ 12085 A% ITIZH (L MEPITREIMNA  |with an estimated half life of about 20 hr. DMSO could no
Mot=, longer be detected in the serum after 120 hr.

DMSO2MD M;EL N )L (E#972-96BF K IR KIBICEZEL. € |Serum levels of DMSO2 reached a maximum after
DEBFRITHDL. FRBIEZ OB THI2BEM TH 1=, approximately 72 to 96 hr and then decreased slowly, the half-
400BF [ & ICIXDMSO2 DR BFFE E L MR SN A A o T, life being about 72 hr in most cases. Only traces of DMSO2
could be detected after 400 hr.




HERER

DMSO®M FR F #Eitt (£ MR 5% F (X F<IZEL. $912085R (F
FRICEIA THEL. TO A CHMIER T L, COBET
£ 520 F150.8%HDMSO (30.7-68.5%)& L THEM S 1=,
DMSO2(D #Eittt (TR EE IR B L8 5 H K208 R F TRE
59, FDH 12085 % ETHEMISETL. R5EDF159.6%
HDMSO2E L THE M SN 1=, 480BFREBITL =282 DIKERE T
3% 580D F1922%HDMS02& L THEM SN =, D K5I, 6
ZDHHRETHREEDTY60.4%% 1208 EETICED =, 2
£ g);iin%ﬁ%‘fm&%i0)89.5%&Usa.s%;szoE#F'aﬁfﬁifl:#aF
I,

Urinary excretion of DMSO began almost immediately after
drug administration and continued at a fairly even rate for
about 120 hr, when excretion ceased. At this time, an average
of 50.8% of the dose had been excreted as DMSO (30.7-68.5%).
Excretion of DMSO2 did not commence, except for trace
amounts, until about 20 hr after dosing, and it then proceeded
until, after 120 hr, an average of 9.6% of the dose had been
excreted as DMS02. In two subjects followed for 480 hr, an
average of 22% of the dose was excreted as DMS02. Thus, in
six subjects an average of 60.4% of the dose was accounted for
after 120 hr; in two subjects, 89.5% and 53.6% of the dose were
accounted for after 480 hr.

HERER

[EIE3 TR

DMSOD IMEFL AN )L 1% 19685 (21850 ug/mID K MEIZE
L. ZOBATEEOEOHRSENEESN TV, LA
ZFO®RBRERFESAETETL., DMSOLAJLIE1275 pg/mllZ
otz 14B&ICEYEHIE T 5LDMSONEE L7205 M B F
TIZETL. FERTHRESN A>T,

DMSO02MD LA JL3,1968F 1% 1 IX B K E(1040 pg/ml) ZRL
Tzo LNILIZZ DR EBAEBLANLRKRIZ5R48EMET
BRIZETL. ZOBACTREDETIX&EYRBIZAY. 556
B2 1212170 pg/ml 12Ho7=,

CDHEREZ THDMSOKR U'DMS02(M BF&E R h kit K512 R
T RENTF=KIIT, ZRIFE (31285 B 251317.2e RIFHRE
W% 5 B 049.3%HDMSOL L THEitt S h 5 FE TDMSOMD HEttt (&
B 5 HREEE L TERMISEITLUT =, 368BFRHIEICIEHEM = (T
£+346g/ L \LIR 5B D53.7%ZFEL . #8 T L1=, DMSO2M HEjttt
IXIEHBAEMITHETL . RIRIRERICHREYIRESD11.1%(2
YT 586.1gh HEM ST, 560BFRIEICIFRIREED12.7%
2B &9 B5H132.7gHDMSO2E L THE S =, CD LS. &
EERTIHRESLE=EMDT09%A RS-,

Chronic dose:

Serum levels of DMSO reached a maximal value of 1850 pg/ml
after 196 hr, when a total of nine doses had been administered.
The levels then declined until on the day of the final dose the
DMSO level was 1275 pg/ml. When the drug was stopped, after
14 days, the DMSO concentration fell until after 72 hr it could
no longer be detected in the serum.

Levels of DMSO2 were also maximal (1040 pg/ml) after 196 hr.
The levels then slowly declined, with daily fluctuation, until 48
hr after the final dose when the fall in concentration became
more abrupt, to a level of 170 pug/ml after 556 hr.

Cumulative urinary excretion of DMSO and DMSO2 in this
subject is shown in figure 5. As indicated, excretion of DMSO
proceeded linearly throughout the dosing period, until on the
day of the last dose (312 hr) a total of 317.2 g, or 49.3% of the
total drug administered, had been excreted as DMSO. After
368 hr, excretion totaled 346 g, or 53.7% of the dose, and was
completed. Excretion of DMS02 proceeded exponentially, so
that on the day of the last dose 86.1 g, equivalent to 11.1% of
the total drug administered, had been excreted. After 560 hr, a
total of 132.7 g, equivalent to 17.2% of the total dose, was
excreted as DMSO2. Thus, in this experiment, 70.9% of the
administered drug was accounted for by urinary excretion.

i
[ (2) FIRfHZ=TIEREMEHY (2) valid with restrictions
E3EME D IR ML
Hig
5| FXAR (Gt X k) (98) (98)
&Z
HBRMES DAFILRILRE TR Dimethylsulfoxyde
CASES 67-68-5 67-68-5
MESE
FER {##AJR : Research Industris, Salt Lake City, Utah Source: Research Industris, Salt Lake City, Utah
JNYF : no data Batch : no data
$E : no data Purity : no data
7k
Hik A HARSAY
HERRLRE In vivo In vivo
BA4T bR AFRTAOR Type : Toxicokinetics
GLPES
HEBEEILoE
7% D LR XEXSHE Plasma concentrations of DMSO, dimethylsulfone (DMS02),
and dimethylsulfide (DMSH2) were assessed in 10 patients who
underwent autologous transplants with stem cells,
cryopreserved in 10% DMSO (vol/vol). Blood was sampled at
multiple times after the stem—cell infusion. Urine was pooled
during the 24 hours postinfusion. DMSO, DMS02, and DMSH2
were assayed simultaneously by gas chromatography. A one—
compartment model with saturable elimination proved most
suitable for fitting plasma DMSO concentration versus time
data.
i ek~ human
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B R RE

BRERAE

ERERAE B

RBED

REEEY CAS No.
R
HERERE

+ =
w0 Al

BEEA LB MO E15180~585 ml (254-824 mmol
DMSO)DEEF THo1=. MiElF20~120 F THHEL 1=, M
DMSOEEDE—4(£19.1 £+ 6.3mmol/L. THo1=, Firav
INS—RAVEDE (Vo). RKRZEE (Vmax), B UMichaels—
MenjenTEE (Km)DEMENEE/ AT A—H(L. TNEN3T3 £ 17
L. 0.99 £ 0.57mmol/L/h, BT 5.2 £ 50 mmol/LTH>1=, M
#EDMSO2;R E (LA D24BFR (ZHENL . 4.4 =+ 1.2 mmol/LT
TSh—&iY | A8EERI(®IE Y T IL)ETRIEFLTz, DMSO2iE
EIF5HETICEFEIREELAY , 485514 7zY3~ 5 mmol/L
#{# o1z, DMSO R U'DMSO2M fR b #E ittt & (&% 5 L 1=DMSO D
BD. FNENA4% £ 4% BT 4% + 1% E 5=, DMSODE
o) 7S50 R($14.1£34 ml/DTHoT=,

o+ =0
... __________________

Stem—cell volumes infused ranged between 180 and 585 ml
(254 to 824 mmol DMSO). Infusions lasted between 20 and 120
minutes. Peak plasma DMSO concentrations were 19.1
6.3mmol/L. Pharmocokinetic parameters for volume of the
central compartment (Vc), maximum velocity (Vmax), and
Michaels—Menjen constant (Km) were 37.3 = 17 L, 0.99 =+
0.57mmol/L/h, and 5.2 = 5.0 mmol/L, respectively. Plasma
DMSO02 concentrations increased during the first 24 hours,
plateaued at 4.4 % 1.2 mmol/L, and remained there until 48
hours (the last sample). DMSH2 concentrations were at
steady—state by 5 minutes and remained between 3 and 5
mmol/L for 48 hours. Urinary excretion of DMSO and DMS02
accounted for 44% =+ 4% and 4% =+ 1%, respectively, of the
administered DMSO dose. Renal clearance of DMSO was 14.1
+3.4 ml/min.
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(@) HIRF=TEREEHY

(2) valid with restrictions
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&E

5-2 2tEEM
ACUTE TOXICITY

A REEOSNE
ACUTE ORAL TOXICITY

HEBEMEL

HERME DAFILRILHRFIR
CAS no.: 67-68-5

H#£4AIR: Crown Zellerbach Corp.
NF . T—EEL

fE - T—HEL

Test compound Dimethylsulfoxyde
CAS no.: 67-68-5

Source: Crown Zellerbach Corp.
Batch : no data

Purity : no data

CASE =S
HEE
SERR
Hik
Bk HARSAY ZDih: OECDHAFS A 40114 other: comparable to OECD Guide—line 401
GLPE& [Ny no
MEBREITOE 1965 1965
EEENC Vg 50 vk rat
Z®Dfth: Carworth CFN other: Carworth CFN
EFGHYN ) 373 male/female

R’E5E 10, 20, B U\ 40 g/kg 10, 20, and 40 g/kg

L IGCTDELVE, B : 30 Number of animals : 30

AR EE) ZDih: #L other: none

BEER

HHimE (B)

ZTDMDAERE Y EXSHE Single oral doses of undiluted DMSO were administered by
gavage to groups of 5 male and 5 female Carworth CFN rats.
Dose levels were 10, 20, and 40 g/kg. Animals were fasted
for 16—18 hr prior to DMSO administration. Animals were
observed for 14 days following administration of DMSO (body—
weight was not monitored). Median lethal dose (LD50), 95%
confidence limit, and probit slopes were determined by the
Cornfield-Mantel modifications of Karber's method.
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ZHESHTORCH

BREKFT R

BIRFTR




Z D

faam

LD50fE X [$LC501E

16lDBINERE. ETORTHH R D24EERUAIZEL
Too BREE TIER SR I CISEE KRN, EEFBENE. BF
EEET. RUFRRENECT,

20 g/keD/ERITTYNTIIZRER UV S RELNBDHLNT=
H. DMSOD EE Gt = Tl B FEEHE T HLEL T, LD50IE
28.3 g/kg (CH LU EDFMIIAFTELRLVERESNT=,

LD50= 28300 mg/kg bw

With one exception, all deaths occurred within the first 24
hours. lethal doses caused ataxia, myasthenia, decreased
motor activity, and bradypnea shortly after administration.
Non-lethal doses of DMSO produced decreased motor activity,
although polydipsia and polyuria were noted in rats

following doses of 20 g/kg. The LD50 was determined to be
28.3 g/kg (no more detail available).

LD50= 28300 mg/kg bw

It it D LD501E X [FLC50fE D& LY
£

X

S5 ) #IRRF=TEESEHY (2) valid with restrictions

1E5EME D HIBTIRHL

Hi g

5| FA3CAk (JT3XAR) (201) (201)

[ E3 75% : 8% 67/548/EEC, SIDSTURRAUMZ&->TEEL [Flag : Directive 67/548/EEC, Critical study for SIDS endpoint

HER

B. RMBRASNA

ACUTE INHALATION TOXICITY

HERMER HEMER: DAFILRAIEKRFIR Test article name: Dimethyl sulfoxide
CAS no. : 67-68-5 CAS no. : 67-68-5
H#E#AJE . EIf aquitaine Production Source: EIf aquitaine Production
JAYF no. : 97-097 Batch no. : 97-097
$EEE : 99.88% Purity: 99.88%

CASES

MESE

JERR

Hik

HikAARZA OECDHARS1403 "2 HRASH" OECD Guide-line 403 “Acute Inhalation Toxicity”

GLPE& [ED ves

HBRETOLE 1998 1998

HER%R (E R Sk rat

Sprague—Dawley Sprague—Dawley

TR (B M. I :F) (3753 male/female

B5E 5.33 mg/l (RE+T7AYIL) 5.33 mg/| (vapor+aerosol)

L IGTDELVE, B : 10T Number of animals : 10

AR (181K)

BEER

HHE (B)

ZT D DHAEREH RERR : 4B/ Exposure time : 4 hour(s)

Z D DAERE ENSHR Groups of 5 male and 5 female rats were exposed to a DMSO
liquid droplet aersol of 5.33 mg/| for four continuous hours by
snout—only exposure. Control animals were similarly treated
but were exposed to air only. Rats were held for exposure in
nose—only molded polycarbonate restraining tubes which were
attached to a central exposure chamber. During exposure, at
least five air samples were taken to determine the
concentration of DMSO in the chamber.

ZFOOAERE Y EXSHR Rats were observed continuously for reaction to the test
atmosphere during exposure, at one and two hour after
exposure, and at least twice daily during the post—exposure
interval. Body weight, and food and water consumption were
measured daily for all rats, from day of delivery until the
end of the observation interval. Rats were sacrificed and
subjected to a detailed macroscopic examination at the end
of the 14—day observation interval. Lungs were processed and
examined microscopically.

ZDHDHEREMS KXSH ANIMALS

= Number: 5 males and 5 females per concentration

— Strain : Sprague—Dawley

— Breeder: Charles River UK Ltd, anston Road, argate, Kent,
UK

— Age at the beginning of the treatment period: 8-9 weeks old
— Weight at the beginning of the treatment period: 210-245 g
for the males and 185-211 g for the females

- Acclimation: at least 5 days

ENVIRONMENTAL CONDITIONS

- Temperature : 21 £ 2° C

— Relative humidity : 55 ®= 10%

- Light/dark cycle : 12h/12h (8:00 — 20:00)

- Ventilation : no data

HOUSING
The animals were by sex in group of 5 in wire—wesh cages.
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FOOD and WATER
- Food: SDS RM1 ad libitum
— Water: tap water ad libitum

EXPOSURE SYSTEM

— Atmosphere generation

The vapour generator was designed to produce and maintain
an atmosphere containing the vapour of DMSO at the
saturation concentration in air by evaporation of the test
substance from a fritted glass disc with a countercurrent of air.
The test substance was delivered to the generator at a
constant flow rate from a syringe driven by a syringe pump and
the air supplied to the generator was dried, filtered and oil free.

D501 X [%LC501E

LCO > 5.33 mg/I

T DHERE Y ESE T - Exposure chambers
The snout—only exposure chambers used for the exposures
were of cylindrical form (30 cm i.d., 45 cm height) and made of
aluminium alloy. The chambers have an enclosed volume of
approximately 30 litres. The rats were held for exposure in
moulded polycarbonate restraining tubes which were attached
at evenly spaced ports in the cylindrical section of the
chamber, and were designed to allow only the snout to project
into the chamber. Each rat was restrained in a forward position
by an adjustable foamed plastic stopper which also provided a
seal for the tube.
The test atmosphere entered through a port at the top centre
of the chamber and passed out through a port at the base
section below the level of the rats. Each chamber was
positioned in a large cabinet equipped with an extract fan
exhausting to atmosphere through an absolute filter.

ZDHDHERFEMN KXSH CHAMBER ATMOSPHERE ANALYSIS

At least five air samples were taken from the chamber during
the exposure to determine the concentration of test substance
in the air chamber. The samples were taken at approximately
30, 60, 95, 120, 180, and 230 minutes alter the start of
exposure.

The May impinger is used for particle size distribution analysis
of droplet aerosol atmospheres.

TP R

BHEESHTORLH

BREKFTR

FErT R

Z Dt BEETOREF v /N\—KHNDODMSOD A HTiEEIL 5.33 mg/l  |The analyzed concentration of DMSO in the exposure chamber
(sd 0.475 mg/)T&H>1=. TTAYVILD 5 TIFXHIF D 32%HVK |during exposure was 5.33 mg/I (sd 0.475 mg/1). Analysis of
FX4ZTH/OV LT T20%H0.52 VA LU T TH D1z, 5EYIX4ZH |aerosol determined that 32% of the particles were less than
OV L EThotz, HEET 70V IILDODMSODIFIR AJREER S (& |4 microns in size, and 20% were less than 0.5 microns. The
52%C&Ho1=, remainder were greater than 4 microns. The respirable

fraction of DMSO in the test aerosol was 52%.

ZDih DMSONMDREZICETHIEEA2T=, There were no deaths during or following exposure to DMSO.
FEEDPICDMSOND R EICEELERREIR T M oT=, #] |There were no clinical signs related to exposure to DMSO
RICKDIERELTOBEDHMMICKDFEMNRED KUY |during exposure. Soiling of the fur with excreta, as a
REERICEBRSHRUMBEOEBMICHSNT=, 14BRE D |consequence of the method of restraint, was seen in all test
BHRHMPICIEETOEYMTHERTITEIIEE THoz, |and control rats during and immediately after exposure.
DMSOIZRBL-SyYMIB TR EERMEBRUIERIE., K [Normal appearance and behavior was observed in all animals
EIEHBHEREE THoIz, AREBYWOMDIAELLIEXIE |during the 14-day observation interval. Rate of body weight
HERABZETH o=, REREWY . XBEWELIZHRREE (L7L |gain, and food and water consumption in rats exposed to
hot=, DMSO were similar to controls. Lung to body weight ratios in

test animals were similar to controls. There were no
macroscopic abnormalities in test or control rats.

D RERFNMDAHIZIIDMSOREIZLDERBHONBIZEREEMED [There were no treatment-related histopathologic changes in
REABEIL (XM ol /A FT—EIELAIIRESN T, 5 [the lungs of test animals that could be ascribed to DMSO
BERVHBREODSYNCINOELEHEDIEETH o=, i89X |exposure. Only minor changes were reported and these of
mpE< o 077—> (EHAEN10/10, FHEEDHEA4/5, 1#3/5, |similar incidence in control and test rats : foamy alveolar
T BB EE D fE4/5 K UM 5/5) macrophages (10/10 in high dose, 4/5M and 3/5 F in mid dose

group, 4/5M & 5/5F in controls).

Lt

LCO > 5.33 mg/I

It 5 0D LD50E X ILLC50{EMDELY
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51 FASCAR (FTXXER)
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&

754 : 6% 67/548/EEC, SIDSTURIRAUKIELTEER

Flag : Directive 67/548/EEC, Critical study for SIDS endpoint

C. SMREEN
ACUTE DERMAL TOXICITY

RBRMEL 11~14THRE as prescribed by 1.1 - 1.4
CASE S
MEE
R HEMER: DAFILRIEKRFIR Test article name: Dimethyl sulfoxide
CAS no. : 67-68-5 CAS no. : 67-68-5
#4838 : Schering AG (West Berlin, Germany), The Aldrich Source: Schering AG (West Berlin, Germany), The Aldrich
Chemical Company (Milwaukee, Wisconsin) Chemical Company (Milwaukee, Wisconsin)
MR T—H7L Purity: no data
ZOMh: READDHIHIThNiz (FBE. freezing & boiling Other: Identity analysis conducted (densities, freezing & boiling
points). #EZE 1.1G/mL points). Density of 1.1G/mL assumed.
Vil
HiE A HARSAY ZDith other:
GLP#ES [y no
ABRET2F 1968 1968
AR (B R#H) Jvbk rat
R T—HEL Strain : no data
XN ) I e male/female

w58 40, 60, 80 K& 1* 100% DMSO 40, 60, 80 and 100% DMSO

N G TN LT E - 26/ Number of animals : 26

B (181K K water

BE5ER

BEHRE(R)

FDMDRERE ES & Groups of 4 to 14 unshaven rats (108-182 g) were immersed in
a DMSO solution (40, 60, 80 or 100%) until the fur and the skin
were thoroughly wetted. The animals were then withdrawn from
the solution and allow most of the excess solution to run off.
From the weights before and after dipping, it was possible to
calculate the amount of DMSO.

ZDHDHERES EXSH TEST ORGANISMS:

- Source: no data
- Age: no data
— Weight at study initiation: 108-182 g
- Number of animals per dose group: 14 (males & females) for
the undiluted solution & 4 (males & females) for each other 3
doses.
- Controls: no
ADMINISTRATION:
— Area covered: whole body except head
— Exposure: entire unshaven body immersed in solutions of
DMSO
- Concentration in vehicle: 40, 60, 80 % & undiluted solutions
— Total volume applied: according to the body weight
determined before and after dipping in solution : 2, 13, 33, 44
g/ke.
— Removal of test substance: no, animals were just held off
after immersion to allow most of the excess solution to run off
- Exposure duration: few seconds (time to fur and skin got
thoroughly wetted)
— Post—dose observation period: 24H
ZDHDHERFEMS KXSH EXAMINATIONS:
— Clinical signs: yes
— Mortality: yes
— Body weight: measured just before administration and just
after.
— Necropsy:
. macroscopic examination : no data
. microscopic examination: “complete”
STATISTICAL TEST:
Not reported : “LD50 estimated to be approximately”
T F RN




ZRAERTORTH

BENEE D RIS (XA o 1=AY, 100%DMSOIZRE SN 1=13/14IL D
Fyhh24BFREI LAINIZFETE L=,
HhDRE TIEFETHITELCLEA ST,

MORTALITY:

There was no immediate response, but within 24 hours 13/14
rats dipped into 100% DMSO were dead.

No death occurred at the other concentrations.

BRERATR BRERAEIK : CLINICAL SIGNS:
T—AEREShIGED oTz, BRTDEEEEIZBF 5T —4Id |No data reported. No data on local skin effects.
A AW
BlIRATR BRI R : NECROPSY FINDINGS:
LD BEICIEEEEL, BT EBED DM THAER |Intestines of the animals which did not survive were filled with
HONEBEBDOBRANTFHLTL =, yellow liquid without food, supposed to be bile and intestinal
HBOTELLTIEMBRETEELIEIRSNEN o1z, secretion.
A complete microscopic examination of tissues revealed no
changes.
ZDh RE: BODY WEIGHT:
T—A%L No data
HE

LD50fE X [$LC501E

LD50= #J 40000 mg/kg bw

LD50= ca. 40000 mg/kg bw

It it D LD501E X [FLC50fE D&Y
£

X

S5 ) #IRRF=TEESEHY (2) valid with restrictions

E5EME D HIBTIRHL

Higg

5| FA XAk (Ju3XAk) (167) (167)

£33 75% : ¥§% 67/548/EEC, SIDSTURRAMZ&->TEE [Flag : Directive 67/548/EEC, Critical study for SIDS endpoint

HER

D. REM(ZOMDK5ER)

ACUTE TOXICITY, OTHER ROUTES

RBRMEL 11~14THRE as prescribed by 1.1 - 1.4

CASE S

MEE

SERR

Ak

Hik A HARSAY Z D4t other

GLP#ES [y no

HEBRETOLE 1965 1965

HEBR (B R#H) Zvk rat

RGN ) I e male/female

w58

N G TN LT YE : 30T Number of animals : 30

B (181K other: none

BEZE E2RA iv.

BEHRE(R)

Z DM DHEREY REHM  19H Exposure time : 1 minute(s)

ZDHDHERE Y REFRM 198 Single i.v. injections of undiluted DMSO were administered
to groups of 5 male and 5 female Carworth CFN rats. Dose
levels were 2.5, 5.0, and 10 g/kg. Each dose was
administered over a 1-minute interval. Animals were observed
for 14 days following DMSO administration.

Median lethal dose (LD50), 95% confidence limit, probit
slopes and maximum tolerated dose (LDO0.1) were determined.

#at R0

R

ZHAEHTORLTH

BRERATR

EEG)

Zhfth 1BIDERE. RT(XRVD 24 URNIZE LT, FETHIIZHIR [With one exception, deaths occurred within the first 24
By BEMENE. 'FREH%. RULIELIEESENAHSNT=, |hours. Death was preceded by tremors, myasthenia, dyspnea,
DMSOMEHMEETIEIEHFKEER T RUFHEAENELT, |and occassionally, convulsions. Non-lethal doses of DMSO
LD50(%5.36 g/kg&RESAL =, LDO.1(£2.35 g/kg&itEHSMN  [produced decreased motor activity and myasthenia.
= The LD50 was determined to be 5.36 g/kg; the LD0.1 was

calculated to be 2.35 g/kg.

HE

SHIE LD50= 5360 mg/kg bw LD50= 5360 mg/kg bw

ER

B (2) HIRfH=TIEEEHY (2) valid with restrictions

ST D HIETAR B

HE

51 B3 #k (GTXAk) (201) (201)

&E




5-3 ERM/RIHME
CORROSIVENESS/IRRITATION

A BERNS BE
SKIN IRRITATION/CORROSION

HEME R HEYMER  DAFILRILEKRFIR Test article name : Dimethylsulfoxyde
Casn® : 67-68-5 Cas n’ :67-68-5
AR . Arkema-Lacq Source: Arkema-Lacq
INYFEE: 15/11/06 Batch number: 15/11/06
$RE : 99.98% Purity: 99.98%
CASE S
MEE
JER
HiE AR OECDAHARS A 404 "SHEREREM/ BRME" OECD Guide-line 404 “Acute Dermal Irritation/Corrosion”
GLPE& 1Ly yes
HBRETOLE 2002 2002
HERR (E/R#H) ¥ rabbit
LN )
k58 BE  FRET Concentration : undiluted
L IGCTDELVE, B R Number of animals : 3
AR GEE) ZDih: %L other:none
EERER
HEHAE )
DD HERE % FHAE Exposure : Semiocclusive
REFFR 4RFRA Exposure time : 4 hour(s)
ZDDHERE Y ESE T The test item was first evaluated on a single animal. The

durations of exposure were 3 minutes, 1 hour and 4 hours.
Since the test item was neither severely irritant nor corrosive
on this first animal, it was then applied simultaneously for 4
hours to two other animals.

Doses of 0.5 mL of the undiluted test item were placed on a
dry gauze pad, which was then applied to an area of
approximately 6 cm2 of the anterior left flank (application for 3
minutes), the anterior right flank (application for 1 hour) or the
posterior right flank (application for 4 hours) of the animals.
The gauze pad was held in contact with the skin by means of
an adhesive hypoallergenic aerated semi—occlusive dressing
and a restraining bandage.

ZOMOFHERSEHE

b
x
N

Cutaneous examinations:

The skin was examined approximately 1 hour, 24, 48 and 72
hours after removal of the dressing.The study was ended on
day 4 in the absence of persistent irritation reactions.
Dermal irritation was evaluated for each animal according a
scoring scale.

ZOMOFHERSEHE

b
x
N

Test animals:

- Strain : New Zealand White.

- Source: Grimaud fréres selection S.A.S., La Corbiére,
Roussay, France.

— Age at study initiation: 2 to 4 months

— Body weight at study initiation: 3.0 == 0.3 kg.

— Acclimation period: at least 5 days

ENVIRONMENTAL CONDITIONS:

- Housing: individually in Pajon cages (50 cm x 57 cm x 75 cm).
- Diet: free access to 110C pelleted diet (SAFE, Villemoisson,
Epinay—sur-Orge, France).

— water: Drinking water ad libidum

- Temperature: 18 £ 3° C

— Humidity: 30 to 70%

- Air changes: approximately 12 cycles/hour of filtered, non—
recycled air.

- Photoperiod: 12 h/12 h

HRETFRINIE

— RAHAT

[EERES | | ]




Zhfth -KRIEDMR: —Dermal observations:
FTINEROEDEY) RERGIIBEENGN T, After a 3-minute exposure (one animal) No cutaneous
SR IBEEROCOEY) KERGEROSNEN T, reactions were observed.
KRTEEBEZCEDOEY) EOTERELLBABEAIIBI(S  |After a 1-hour exposure (one animal) No cutaneous reactions
L—R1ZLLDAE1BIZ2TOBYMTROSN., IEEDENY)  |were noted.
TII2BE T, O EYTIXIBETHHEL =, After a 4—hour exposure (three animals) A very slight or well-
B3 524, 48R U T2/ 1TH =B FHRAT7ILHIBE |defined erythema (grade 1 or 2) was noted on day 1 in all
[2DLVTIX0.3, 00K UN0.7, ;RHEICDLVTIX0.0, 0.0K% 00T |animals, persisting until day 2 in one animal and until day 3 in
Hot=, another one.
Mean scores over 24, 48 and 72 hours for each animal were
0.3, 0.0 and 0.7 for erythema and 0.0, 0.0 and 0.0 for edema.
it
RERISE BEEQRHMESHY slightly irritating
RIEEEY
JERR 58 FlEEGL Classification : not irritating
ER f5m Conclusion :
HEBME DD AFILAINKRF R Ny FES 15/11/06, FE |The test item DIMETHYLSULFOXIDE (batch No. 15/11/06;
99.98%) &V Y FICHATERALIGE . BEORIEMETRUIZ, |purity: 99.98%) was slightly irritant when applied topically to
rabbits.
[ (1) FIRRLKEEEHY (1) valid without restriction
E5EME D HIBTIR L
Hig
5| FA3XEk (JT3XAER) (1) (1)
[FES 254  BIREET—Rtyhk, 355 67/548/EEC Flag : Material Safety Dataset, Directive 67/548/EEC

B. ERFIH W&

EYE IRRITATION/CORROSION

SEBRMEL -REYMEL: DAFILRILEKRFIR —Test article name: Dimethyl sulfoxide
—{it#4i% : E. Merck, Darmstadt, Germany —Source: E. Merck, Darmstadt, Germany
-I\FEE: 2931 -Batch number: 2931
R 99% —Purity: 99%
CASEHS
HMEE
T
Hik
HikAARZA $64584/449/EEC, B5 "M E M ERFIRME)” Directive 84/449/EEC, B.5 “Acute toxicity (eye irritation)”
EEr P
GLPEE& T—H%L no data
HBRETOEE 1987 1987
HER (B R o9¥ rabbit

XN )

B58

RE  HRES

Concentration : undiluted

FREH MR DY

A 6T

Number of animals : 6

A dEK)

REER

FEHH(B)

ZDhDHREH

REFFR 245

Exposure time : 24 hour(s)

ZOMOHREH

EXSH

TEST ORGANISMS:

- Strain: New Zealand White

- Sex: no data

— Number: 6

- Source: “Proefstations voor veeteelt, Merelbeke, Belgium
— Age: no data

— Weight at study initiation: 2—-3.5 kg

— Controls: untreated right eye

ADMINISTRATION:
— Administration frequency: once

EXAMINATIONS:

— Ophthalmoscopic examination: Yes, 72 H prior treatment with
fluorescein

— Scoring system: Draize's score

— Observation period: 1h, 24h, 48h, 72h, 96h & at day 7 after
administration of the test substance

— Tool used to assess score: fluorescein

AT P HIALIE
faR
33

RBRE: AR

RIS R R ¥

RIBRE #EIR




Zhfth BERE  HTBE HIREE IER j=TE h  Erythema Chemosis  Iris  Corneal
B opacity
0 0 0 0 0 0 0 0 0 0
1 1.56 1 1 0 1 1.56 1 1 0
4 1.56 1 0 0 4 1.56 1 0 0
24 1.28 0 0.17 0.17 24 1.28 0 0.17 0.17
48 1.1 0 0.17 0 48 1.1 0 0.17 0
72 0.45 0 0 (0] 72 0.45 0 0 0
96 0 0 0 0 96 0 0 0 0
168 0 (0] 0 0 168 0 0 0 0
EHRATIFHBEIZxw L T0.95, BIF X (ZxtLTO.11, #£E;F | The mean score was of 0.95 for erythema, 0.11 for irititis, O for
BICxLTo. RUAIEREIZxL T.06TH1= chemosis and 0.06 for corneal opacity.
it
AR A BEQRHMESHY slightly irritating
IRERM
JERR 58 ;- FlEEGL Classification : not irritating
ER fham - Conclusion :
DMSO(ZEREE DRV DIBRIZH-VIEIEDBEEDHBIZ4E |DMSO produced slight erythema of the conjunctiva over the
C.ABLLARIILOF—RAT7HNEEIEZIE, AL E X R U AIEE R |first three days of the study, and a low level of key scoring was
[2DWTERRERENT=, D &K1, DMSOBERE D E L RIGIE  |also recorded for chemosis, iritis and corneal opacity.
EEMHDHIMEEANDEFRDEZETHLIEEZAOND, Thus, the predominant response following DMSO application
appears to be an immediate effect on the conjunctiva which is
AHERTEBONT-Draize R 7 [FEECHFBIZHE L TIRRIIKIEY |reversible.
BLRTRSNADDMSODIER LR D LITHD,
The Draize's score obtained in this study would not result in
DMSO being labelled as an eye irritant according to EEC
classification.
B (2) HIRft=TIEEEHY (2) valid with restrictions
ST D HIETAR B
H#
51 FA XX #k (GTXXik) (104) (104)
EE 225 HaReT—Atyk, IS 67/548/EEC Flag : Material Safety Dataset, Directive 67/548/EEC

5-4 RIRRAF
SKIN SENSITISATION

HEMES T—H%L no data

CASE S

MEE

JERR

ik

Bk AARSAY Z D1tk other:

TR0 T INUFTAR Patch-Test

GLP#ES LWZ no

HEBREITOE

HE R (B &H) (= human

TR (i M., It F)

w58 BE Concentration :
1018 : FE 15%F%ME FAEER 1st: Induction 75 % active substance occlusive epicutaneous
218 : B 25%EFEWE FESER 2nd: Challenge 25 % active substance occlusive epicutaneous

L IGTDELVES B 23 Number of animals : 23

AR R T—HA%L no data

EERER

HEHAE )

DM DHAEREY ES e T Subjets:

A panel of 25 healthy adult subjects is used, the age range is
18 to 50 years.

Induction Procedure:

The sensitizing patches are applied to an extremity, either the
forearm or the lower leg in the calf region.

1. Deliver 1.0 ml of 5% aqueous sodium lauryl sulfate (SLS) to a
1.5” square of Webril. Fasten occlusively to extremity for 24
hours, This treatment produces a moderate inflammatory
reaction which promotes sensitization.

2. Apply to the same site a 48 hour occlusive patch with the
test material.

3. Repeat this sequence of alternating 24 hour irritant and 48
hour allergen patches for a total of five exposures of each. The
procedure therefore consists of five 48 hour exposures, each
one preceded by a 24 hour pre—treatment with 5% SLS. The
inflammation will tend to increase somewhat with each SLS
exposure.reaching a maximum by the third or fourth time. The
SLS pre—treatments are eliminated if at any time the skin
becomes too inflamed.




ZFOOAEREH EXSHR Challenge Tests:
The provocative test consists of pre—treating the skin
occlusively with 0.4 ml of 10% SLS on a 1.0” Webril square for
one hour. This produces sub—clinical inflammation in 48 hours.
Non-irritating solids are routinely tested at 10% in petrolatum;
liquids may be used undiluted if non-irritating.

HETF RN

faR

HEER Bl =it BRAETE A Induction Challenge Sensitization Sensitization

RE RE SERE JL—K concentration concenttration rate grade
%) (%) %) %)
DMSO 75 25 0/23 1 DMSO 75 25 0/23 1

Z D1t

HE

EIEE EIEETAS not sensitizing

ER 58 - BAEMRL Classification : not sensitizing

B (2) HIRfT=TIEEEHY (2) valid with restrictions

E3EME D I TR ML

HigE

5| FXER (Gt X k) (117) (117)

&Z

5-5 RIEHRGHMNE
REPEATED DOSE TOXICITY

HBEMES DAFILRILHRFRTR Dimethylsulfoxyde
CASEF 67-68-5 67-68-5
WEE {#438: Sigma Aldrich Source: Sigma Aldrich
739F : 29356-089 Batch : 29356-089
FEE - > 99% Purity : > 99%
T
Hik
HikAARZA OECD HARSAY 413 "HIBHRASH 908 B ~ OECD Guide-line 413 “Subchronic Inhalation Toxicity: 90-day
Study”
GLPEE& [ELy yes
HEBREITOE 2000 2000
HEBR (B RH) Zvk rat
Sprague—Dawley Sprague—Dawley
EZN D) I e male/female

BEE 0. 0.310. 0.964. 2.783 mg/I| 0, 0.310, 0.964, 2.783 mg/|

E G TN LVES 100C /14 /8 Three groups of rats (each of 10 males and 10 females) of the
Crl:CD-BR strain were exposed to a vapour or vapour/liquid
droplet atmosphere generated from pure (100%) DMSO, 6 hours
a day, 7 days a week, for 13 weeks using a snout—only
exposure system.

AR (181K)

B 5 B A inhalation

xR EE (%9 H AR LS xof BR R yes, concurrent no treatment

%58 (8) (OECD422% T, 3% 138/ 13weeks

SHEOT—2ENHL5E. &

RIx5HIE)

BE5HEE 6RFRE/H. 7THRE/E 6hours a day, 7 days a week

E{EEAR (B) 4LEM (RBEEVSHEE) 4 weeks ( control and high dose group)

HEREH *HEXSR The purpose of this study was to assess the response in rats
to repeat inhalation exposure to dimethylsulphoxide (DMSO).
The study was designed to comply with OECD (Testing of
Chemicals) and US EPA OPPTS guidelines. The study was
conducted in compliance with UK, EC and OECD Good
Laboratory Practice Regulations.

HEBREH EES T EXPOSURE

Three groups of rats (each of 10 males and 10 females) of the
Crl:CD-BR strain were exposed to a vapour or vapour/liquid
droplet atmosphere generated from pure (100%) DMSO, 6 hours
a day, 7 days a week, for 13 weeks using a snout—only
exposure system. A fourth group, acting a control, was exposed
to air only. An additional 10 male and 10 female rats
concurrently exposed at the Control and High dose levels were
retained following the final exposure for a further 4 weeks of
withdrawal (recovery) to assess the reversibility of any
adverse findings.

The study mean analysed chamber concentrations of DMSO
were 0.310 mg/I, 0.964 mg/I and 2.783 mg/| for Groups 2 (Low
dose), 3 (Intermediate dose) and 4 (High dose) respectively.




E I *E NS CLINICAL INVESTIGATIONS

Throughout the study, all cages were checked in the morning
and again at the end of the normal working day for dead or
moribund animals.

Clinical signs both during exposures and at other times were
monitored and recorded.

BODYWEIGHT

Each rat was weighed for allocation to groups and weekly
thereafter commencing one week prior to the start of
exposures. Bodyweights were recorded before dosing on the
day.

HEBREH EES T FOOD CONSUMPTION

The quantity of food consumed by each cage of Main and
Withdrawal group rats was recorded weekly commencing 1
week prior to the start of exposures until the end of the study.

WATER CONSUMPTION

The amount of water consumed by each cage of Main and
Withdrawal group rats was recorded daily beginning one week
before the start of dosing.

HEREH *E XS OPHTHALMIC EXAMINATION

All Main and Withdrawal group rats were subjected to
ophthalmoscopic examination prior to the start of exposures,
rats from the control and High dose group were examined
during Week 13.

FUNCTIONAL OBSERVATION BATTERY

A functional observation battery was conducted on rats from
all groups. Comprehensive observations were conducted prior
to the start of exposure, during Week 12 and during the
recovery period. A shortened battery of observations was
conducted during each of Weeks 1-11 of the study.

LABORATORY INVESTIGATIONS

Laboratory investigations comprising analysis of haematological
and blood chemistry parameters together with urinary analysis
(all according to OECD guideline) were conducted during Week
13 in rats form all Main groups.

OESTRUS CYCLE

The oestrus cycle of female rats was monitored. Vaginal
smears were prepared daily from all female rats during Weeks 8
and 9 of the study

HEREH EES T MACROSCOPIC EXAMINATION AND ORGAN WEIGHTS

All rats were subjected to a detailed macroscopic examination .
The following organs from all Main and Withdrawal animals
killed at the scheduled sacrifice were dissected free of fat and
weighed:

Adrenals Lungs(all lobes and mainstem bronci)

Brain (medulla, cerebellar and cortical sections) Ovaries
Epididymides* Spleen@

Heart Testes

Kidneys Thymus (where present)@

Liver

* Right epididymis only. The left epididymis was used for
sperm count analysis.

@ Also recorded for Satellite rats.

Bilateral organs were weighed together

HEREH *E NS SEMINOLOGY

Male rats were subjected to seminological investigations.
Immediately following sacrifice, samples from all males were
taken for:

— Sperm analysis: Sperm samples taken from vas deferens
(from left side) from rats from all groups were assessed for
motility using a computer assisted sperm analyser (CASA).

— Morphology: A manual assessment of sperm morphology was
performed

- Cauda epididymis (from left side): The cauda epididymis was
weighed and homogenised and the number of sperm was
counted using a computer assisted sperm analyser (CASA).

HEBREH *F XS HISTOPATHOLOGY

Histopathological examinations were performed on all
scheduled tissues (marked with *) for Groups 1 and 4, and on
tissues from all groups (marked with X). These tissues were
embedded in paraffin wax and sections 4 — 5 um thick were
cut, processed and stained with haematoxylin and eosin for
examination by light microscopy.




HEREM *HEXSR Sections, approximately 2 um, were cut from the testes
(transverse sections) and epididymides (longitudinal sections)
and stained with PAS—-haematoxylin.

Adrenals* Heart* Sciatic nervex

Alimentary tract Kidneys* Seminal vesicles*
Oesophagus* Larynx * Skeletal muscle*

Stomach (antrum, glandular and non glandular)*
Duodenumx* Liverk Skin

Lungs (all lobes and mainstem bronchi)X Spinal column
Spinal cord (cervical, thoracic and lumbar)*

Lymph nodes (cervical, mesenteric and tracheobronchial)*
Jejunum* Ileum* Spleen*

Caecum* Sternum* Colon*

Mammary gland Testes* Rectum*

Nasal passages (head for rostral and caudal nasal cavities)*
Thymus (where present)* Animal identification mark
Thyroids (with parathyroids)*

Aortax Optic nerve Tongue

Brain (4 levels)* Ovaries*

Trachea (including bifurcation)*

Epididymides(a) * Pancreas* Eyes*

Pharynx* Ureter

Femur with joint (for bone marrow in situ)

Pituitary* Urinary bladder*

Prostate Uterus (corpus and cervix)*

Gross abnormalitiesX Salivary gland* Vagina

HEAZH et (a) Right epididymis only. The left epididymis was used for
sperm count analysis

X All rats from all groups

The lymph nodes were identified separately. The remaining
head was retained for paranasal sinuses, oral cavity,
nasopharynx, middle ear, teeth, eyelids, lacrymal gland,
Harderian gland and Zymbal's gland

EEEI *EXSHR CHAMBER ATMOSPHERE CONDITIONS
Chamber analysed concentration of DMSO

Group Study mean concentration (mg/1)
Target Total Analysed

2 (Low dose) 0.3 0.31

3 (Inter dose) 1.0 0.964

4 (High dose) 3.0 2.793

The analysed concentrations were in agreement with the
target concentrations.

#EtEayn e *EXS R All statistical analyses were carried out separately for males
and females.

Food consumption was analysed using cage mean values

For all other parameters the analyses were carried out using
the individual animal as the experimental unit. Bodyweight
data were analysed using weight gains. The following sequence
of statistical tests was used for bodyweight, organ weight and
clinical pathology data.

If the data consist predominantly of one particular value
(relative frequency of the mode exceeded 75%), the proportion
of animals with values different from the mode was analysed by
appropriate methods. Otherwise:

Bartlett's test was applied to test for heterogeneity of variance
between treatments; where significant (at the 1% level)
heterogeneity was found, a logarithmic transformation was
tried to see if a more stable variance structure could be
obtained.

ffatFayneE *EXSR If no significant heterogeneity was detected (or if a
satisfactory transformation was found), and more than two
groups were being compared, group means were compared
using Williams' test for a dose-related response (Williams,
1971-72), or if there was evidence for a non—monotonic
response, Dunnett’s test (Dunnett, 1955, 1964). For separate
two—group comparisons, a Student’s t test was used.

If significant heterogeneity of variance was present (and could
not be removed by a logarithmic transformation), groups were
compared using Shirley’s non—parametric test for a dose—
related response (Shirley, 1977), or if there was evidence for a
non—-monotonic response, Dunn’s test (Dunn 1964). For
separate two—group comparisons, a Wilcoxon rank sum test
(Wilcoxon 1945) was used.

R



RE.KEENE

DMSOiRE2.783 mg/ITHERARER DN 13@BNSHSNT=,
COERIFEERER CEELT-,

ZFVK DL EERETIMRIEVILEHBOESR
DHTNERIBEBEL TS ESICBhNd, ChldfthEd
SEEEOHTHEHDTEDIFShz,

Rats exposed to DMSO gained less weight over the 13 weeks
of exposure compared with controls, statistically significant
when exposed at 2.783 mg/L. (-17% in males and —16% in
females). The trend was reversed during the recovery phase
of the study. The differences were small and the absence of
any other indications of systemic toxicity were considered
likely to be related to a degree of inapetance caused by the
mildly irritant nature of the test atmosphere. This was
supported by small concomitant reductions in food
consumption.

REHCABREEIOT A TERFHNICEETEA 2T,

FOOD CONSUMPTION:
Differences between Control and Treated groups were minimal
and of no toxicological importance.

WATER CONSUMPTION:
Differences between Control and Treated groups were minimal
and of no toxicological importance.

FRKFTR (EEE. TR DORERR
HA EHFI R D)

FREEEBELLARLLT, FIF(TRASE) TRESEN R
AEOFEERAAONT, B4H(ERER TEIRZB4AEN
SREABEOFBERNALONT,
f@ﬂb@ﬁ%ﬁﬁﬁﬁliﬂiﬂ%ﬁi@&62%@%@&—%&(“

FOB
1GEAEORE. 4BAMOEEHMICHRSEEERLIZEERD
BEBMEKRELIEED o=,

Treatment-related clinical signs consisted of red staining
around the nose, observed post—exposure in a proportion of
Group 3 (Intermediate dose) from Week 5. All Group 4 (High
dose) rats were observed to have red staining around the nose
pre and post exposure from Week 4 of the study period,
continuing throughout the exposure period.

Other clinical observations were consistent with exposure to a
midly irritant atmosphere.

FUNCTIONAL OBSERVATION BATTERY

Treatment with dimethylsulphoxide (DMSO) for 13 weeks
followed by a four week recovery period was not associated
with any behavioural changes that were considered indicative
of neurotoxicity.

RFIAMFT R (RER, EEE)

BEEEHONGEI T,

OPHTHALMIC EXAMINATION
There were no treatment-related differences between the
groups.

MEFHIFTR (REX EERE)

BEREHONED Tz,

HAEMATOLOGY
There were no differences between control and test groups
considered to be attributable to exposure to DMSO.

MFEEEFHFRR (REER ER

)

BEEH#ONGEL T,

BLOOD CHEMISTRY
There were no differences between control and test groups
considered to be attributable to exposure to DMSO.

RIZEMR (REE EEE) ERERHaohhof URINALYSIS
There were no differences between control and test groups
considered to be attributable to exposure to DMSO.

ST () | FETRERE FAFDOHEZEUEODRELELUBDERER DD, 13 |A Group 4 male was sacrificed on humane grounds in Week 13

BT ANEMZIRILTER L=, due to the condition of the upper incisors and subsequent

weight loss.

BIGATR (REE  EEE) ERERHaohihof MACROSCOPIC EXAMINATION
There were no findings that were considered to be attributable
to exposure to DMSO.

[TEE DMSOZRZELI-HDMEENFEITHEMLIA, Z(L/NE  |[ORGAN WEIGHTS

. BERFELNGLK HTRADNEN o= COFTRIE
DMSORFZICERALL D TR LGN EEZ N T=,
fDENEH NG DTz,

The lung weights of male rats exposed to DMSO were
significantly greater than Control weights however, the
difference was small, not dose related and not seen in females.
The difference is considered not to be attributable to exposure
to DMSO.

There were no other differences between the groups that were
considered to be attributable to exposure to DMSO.
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HISTOPATHOLOGY

Histopathological findings were consistent with exposure to a
midly irritant atmosphere.

Treatment related changes were found in the nasal passages

and pharynx of High dose males and females which were killed
after treatment for 90 days. These changes were not found in
rats from the Low and Intermediate dose groups killed at this
time.

Treatment-related changes in the nasal passages of High dose
rats comprised lesions in the inferior ventral medial meatus
(pseudogland formation in the respiratory epithelium and
epithelial hyperplasia with or without inflammation in the
squamous epithelium), and an increased degree of eosinophilic
inclusions in the olfactory epithelium. In the pharynx, prominent
goblet cells were present in the majority of High dose rats.

In rats killed after the recovery period, changes were still
evident in the nasal passages of High dose male and females
and also in the pharynx of the females.

ERICERSh -8

RAEREHE
R [EIEEER OESTRUS CYCLE
BEXH NN T, There were no differences between control and test groups
BAERE: considered to be attributable to exposure to DMSO.
FEFANEA DT, SEMINOLOGY
There were no differences between control and test groups
considered to be attributable to exposure to DMSO.
e

NOAEL (NOEL)

LOAEL (LOEL)

NOAEL/LOAEL M # FE1RHL

It HE DNOAEL(LOAEL) D E V2

R

fEm:
SUERIBDNOAECIX0.964 mg/I, & B &= DNOAECIF2.783
mg/IEHEELT=.

Conclusion:

The no adverse effects concentration could be established at
0.964 mg/| for respiratory tract irritation and 2.783 mg/| for
systemic toxicity.
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5-6 in vitrosBIGEE

GENETIC TOXICITY IN VITRO

A BETFRAZLR
GENE MUTATION

HEMES CAFILRILBF IR Dimethylsulfoxide

CASES 67-68-5 67-68-5

MEZ FE > 99% Purity: > 99%

R AF B :Burdick and Jackson Source: Burdick and Jackson

Ak

HESHARSAY FASTFIRABDNEREREERER Salmonella typhimurium reverse mutation assay
#h:OECDHARS A 411 ELL B AT REAE A 3% other: comparable to OECD Guide—line 471

GLP@E & THIREL no data

HEEIToRLE

%X IIRER BEI#k TA97, TA98, TA100, TA1535, TA1537 Strains TA97, TA98, TA100, TA1535, TA1537

REFHEIEGSHDEE HERUE with and without

EEEI BEXsE Test concentration : 100, 333, 1000, 3333 and 10000 pg/plate.

DMSO was tested as a coded chemical in two separate
laboratories. Concentrations of DMSO (100, 333, 1000, 3333,
and 10,000 pg), overnight culture of S. typhimurium (0.05-0.10
ml), and S-9 mix or buffer were incubated without shaking for
20 minutes. The top agar was added and the contents of the
tubes were mixed and poured onto the surfaces of petri dishes.
His+ (histidine dependent) colonies arising on plates were
machine—counted after two days incubation.

Initial testing was without metabolic activation, with 10% rat
liver S-9, or with 10% hamster liver S—9. After a negative result
was obtained, DMSO was retested without S—9 and with 30%
S-9 from rat and hamster.

Positive controls:

— Without S9: Sodium azide (TA 1535 and TA100), 9—
aminoacridine or ICR-191 (TA 97 and TA1537), 4-nitro—o-
phenylenediamine (TA98)

- With S9: 2-aminoanthracene (all strains)




R#AFEHYDIHE

> 10000 pg/plate

> 10000 pg/plate

EEELDSE
EEHYDES

> 10000 pg/plate

EIES

> 10000 pg/plate

negative

REERELDEE

EIES

negative

B EYE X REEE EORRICEDLT . WThOHR
BEHRCTHLEREERMAEODASIEMEFREL,

DMSOIZ, RBLEMHILDFERICELST . WTHOHAREK
THIEEERLI,

The positive control chemicals induced a significant increase of]
the revertant frequency in all tester strains, either with or
without metabolic activation.

DMSO was negative, in the presence and absence of metabolic
activation, in all tester strains.

RAFEHYDEE

fam

BRFRAZE (3 negative

T

B Q#IRFETER (2) valid with restrictions
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51 A3k (FTXik) Zeiger E; Anderson B; Haworth S; Lawlor T; Mortelmans K Zeiger E; Anderson B; Haworth S; Lawlor T; Mortelmans K
(1992) Salmonella mutagenicity tests: V. Results from the (1992) Salmonella mutagenicity tests: V. Results from the
testing of 311 chemicals. Environ. Mol. Mutagen, Vol 19, Suppl. [testing of 311 chemicals. Environ. Mol. Mutagen, Vol 19, Suppl.
21, pp. 2-141. 21, pp. 2-141.
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SEBRMEL DAF LA KRF R Dimethylsulfoxide

CASE S 67-68-5 67-68-5

TEE FHEEHEIREL Purity: no data

ER AFR EREL Batch number: no data

Source: no data

Bk

HEHARSAY FASTFIRABDEREREERER Salmonella typhimurium reverse mutation assay
fii: Ames B.N. et al., Mutat. Res., 31, 347-364, (1975) other: Ames B.N. et al., Mutat. Res., 31, 347-364, (1975)

GLPEE& BHREL no data

HBRETOLE 19814 1981

KX TR ER Strains: TA 98, 100, 1535, 1537, 1538 Strains: TA 98, 100, 1535, 1537, 1538

REEME(S) DHE ARUE with and without

HEREH BEXSHR Test concentration : up to 1.4 mM/plate (109 mg/plate). DMSO

was tested in the standard plate incorporation assay using five
S. typhimurium tester strains (TA 98, 100, 1535, 1537, 1538) in
the presence and absence of metabolic activation. Multiple
geometric dilutions were tested in duplicate plates, starting
with the maximum non-toxic dose tested of 1.4 mM, with and
without S—9 mix

EXPERIMENTAL CONDITIONS:

— Number of replicates: 2

— Metabolic activation: S9 fraction from Aroclor—pretreated
rats

- Vehicle: no data

— Positive control chemicals: not reported, however among the
106 compound tested by the author, 62 were found to be
mutagenic, demonstrating the sensitivity of the method used.
- Pre-incubation time: none

DESCRIPTION OF FOLLOW-UP REPEAT STUDY: no data

CRITERIA FOR EVALUATING RESULTS: A clearly positive
result as indicated by a dose-related and reproducible
increase of his+ revertants over controls (at least a 3—fold
increase).

not reported

RIEELLOBE

not reported

HoTREETHT=,

REEEHYDIHS (33 negative
RBEFHLGLOBE ()3 negative
ER DMSOIZERALI-5E#ETICELT, RELEMHIEDHEIZEI [DMSO was negative, in the presence and absence of metabolic

activation, in all five tester strains.

BEFRAZE [E3E3 negative

X

S5 QFIRIFZETER (2) valid with restrictions
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51 FSCER (FTXXHR)

De Flora S (1981) Study of 106 organic and inorganic
compounds in the salmonella microsome test, Carcinogenesis,
2(4), 283-298.

De Flora S (1981) Study of 106 organic and inorganic
compounds in the salmonella microsome test, Carcinogenesis,
2(4), 283-298.
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HEEHYDGES

HBEYES DAFILRILHRFIR Dimethylsulfoxide
CASEF 67-68-5 67-68-5
MEZ
JERR AFE: Carlo Erba Source: Carlo Erba
73yF: 2384 M 100 Batch: 2384 M 100
Hik
HEHARSAY DNASE - 8185 E& DNA damage and repair assay
fth other
GLPE& BREL no data
HBRETOLE 19874 1987
MR IIRER KW Escherichia coli PQ37 Escherichia coli PQ37
REFEHIEGC)DEHE ARUVE with and without
AEREH BXSHR Test concentration : 7.8 ng/ml to 7.8 mg/ml.

The SOS chromotest was performed with the kits provided by
Orgenics, and following exactly the procedure described by the
manufacturer.

The bacteria growing time was 3 h at 37° C; the compounds
were incubated with bacteria for 2 h at 37° C and the colour
development lasted 60 or 90 min at 37° C before optical
density readings. For each assay, the colour development was
checked with serial dilutions of pure galactosidase provided
with the kit; as recommended, 4—nitroquinoline oxide was used
as directly mutagenic substance and a viability control of the
bacteria was performed at each dilution of the chemicals
tested.

The efficacy of the S9-mix provided with the kits (lot number
019270) was not evaluated.

At least 7 dilutions in water were assayed. Multichannel
micropipettes were used to deliver the bacterial suspension,
the substrate solutions for beta—galactosidase and alkaline
phosphatase and the stopping solution; 1 or 10 pl glass
microconstriction pipettes (Pedersen type) were used to
sample the various dilutions of chemicals under examination.
The analysis of the genetoxic activity of the tested compounds
was carried out quantitatively with a photometer.

not reported

HZEGLOBA

not reported

K HHYDIHE [E1E3 negative
EHELOBE (3 negative
JERR
HE
BRFRAZE (33 negative
ER
B Q#IRFETER (2) valid with restrictions
ST D HIETAR L
H Bt OECD SIDS Dossier, 2008 OECD SIDS Dossier, 2008
5 AUk (FT3XRK) Brams A, Buchet JP., Crutzen-Fayt MC, De Meester C, Brams A, Buchet JP., Crutzen-Fayt MC, De Meester C,
Lauwerys R, Leonard A (1987) A comparative study, with 40 Lauwerys R, Leonard A (1987) A comparative study, with 40
chemicals, of the efficiency of the salmonella assay and the chemicals, of the efficiency of the salmonella assay and the
SOS chromotest (kit procedure). Toxicol. Lett., 38, 123-133. SOS chromotest (kit procedure). Toxicol. Lett., 38, 123-133.
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CHROMOSOMAL ABBERATION

HBEMES DAFILRILRF IR Dimethylsulfoxide
CASE S 67-68-5 67-68-5
HEZ BHEE :99.4% Purity: 99.4%
R AR :Burdick and Jackson Laboratories Source: Burdick and Jackson Laboratories
ik
HiE A AARSAY FEAEESAER., Cytogenetic assay,
fth: OECDH A RS A 473& LB AT BEAR 3% other: comparable to OECD Guide-line 473
GLPE& BREL no data
HEBRETOFE
[T RERS CHO#R CHO—cells
REFEMHIECSHDEHE ARUVE with and without




HEREM RXSH Test concentration : 499, 1500 and 4990 pg/ml.

Cell Culture and Medium:

CHO cells were obtained from Litton Bionetics (Kensington.
MD) at their fifth passage level after cloning. and were
designated CHO?LB. A large stock of cells was initially
prepared, and vials were stored at -80° C. To ensure
karyotypic stability, cells were not used beyond the fifteenth
passage after cloning. Cells were tested regularly for
mycoplasma contamination using 4,6—diamidino—2—phenylindole
(DAPI) fluorescence and were found to be free of mycoplasma
for all experiments.

Growth and treatment conditions were based on procedures
described by Galloway et al. (1985). Cells were grown and
exposed to chemicals at 37° C.

Metabolic Activation:

The rat liver microsomal fraction was prepared from Aroclor
1254-induced male Sprague—Dawley rats and was combined
with cofactors and culture medium to form the metabolic
activation system.

HEREH BEXSH Controls:

Medium and solvent controls were used with each assay.
Solvent controls consisted of culture medium with or without
S9 and contained the same concentration of solvent as the
test cultures (0.5 or 1%).

Mitomycin C (MMC; Sigma) was used in the experiments
without metabolic activation, and cyclophosphamide (CP;
Sigma) was used in the experiments with activation as positive
controls.

Test Chemical Dose Selection

Test concentrations were empirically chosen based on toxicity
and cell cycle delay. At least five concentrations of the test
chemical were selected; the concentrations were spaced using
two merged half-log scales, and the highest concentrations
analyzed were those yielding a sufficient number of suitable
metaphase cells. The concentrations analyzed generally
covered a one—log range.

HEREH EXSH Treatment

In the AB trials without S9, the cultures were treated with the
test chemical in medium for 8 hr, washed to remove the test
chemical, and treated with colcemid for 2-2.5 hr before cell
harvest. In the experiments with activation, cultures were
exposed to the test chemical in serum free medium with S9
and cofactors for 2 hr, washed to remove the test chemical
and S9, and incubated at 37° C with fresh medium for 8 hr.
Colcemid was then added, and the cells were harvested 2 hr
later. Thus the total durations of the nonactivated and
activated AB experiments were 10 hr and 12 hr, respectively,
to give 10 hr growth in medium with serum for each
experiment.

AEREH RXSHR Staining and Scoring of Slides

Selection of cells for scoring was based on well-spread
chromosomes with good morphology and a chromosome
number of 21 £ 2. All slides except the high—dose positive
control were coded, and a complete experiment was scored by
one technician. Slides were stained in 5% Giemsa for 5 min. In
early studies, one hundred cells were scored for each of three
concentrations: the highest test concentration in which
sufficient metaphase cells could be scored and the next two
lower concentrations, covering a one—log range. For later
studies, 200 cells per dose were scored; however, fewer cells
were scored if a test chemical produced a strong positive
response or the chemical was toxic.

Cells were analyzed for the following categories of
chromosomal aberrations: “simple,” defined as a chromatid
gap, break, fragment, and deletion or chromosome gap, break,
or double minutes; “complex,” defined as interstitial deletions,
triradials, quadriradials, rings, and dicentric chromosomes, and
“other” defined as pulverized chromosomes or cells with
greater than 10 aberrations. Chromatid and chromosome gaps
were recorded but were not used in the analysis. The
frequency of polyploid or endoreduplicated cells was noted only
when it seemed excessive: however, these categories were not
included in the totals or in the statistical analyses.




EEEI BEXsR Analysis of Data

All categories of aberrations (simple, complex. and other) were
combined for the statistical analysis, which was based on the
percent of total cells with aberrations. The percent of cells
with ABs (i.e., percent of aberrant cells) was used for the
analysis, rather than the average number of aberrations per
cell. The use of the latter could distort the results in cases
where there are a high number of aberrations in only one or
two cells.

A binomial sampling assumption as described by Margolin et al.
(1983) was used to examine absolute increases in ABs over
solvent control levels at each dose. The P values were
adjusted by Dunnett’'s method to take into account the multiple
dose comparisons. Only the “total” percent cells with
aberrations were analyzed, and a positive response was
defined as one for which the adjusted P value was <0.05. A
test was designated “positive” if at least two doses gave
significantly increased responses.

#aR

MaZEE
HHYDGE > 4990 pg/ml > 4990 pg/ml
HHEHLGLOBE > 4990 pg/ml > 4990 ug/ml
ERER

REEEHYDIHS (33 negative
RBEFHLGLOBE [E]E3 negative
ER DMSOIZ#HfRE X ISR E B DEEEF R LGN >, £ |DMSO did not induce cell toxicity or cell cycle delay, and did
1=, LBRESHEDENEZRLLE,N o1, not induce an increase in the incidence of chromosomal
aberrations.
JER (EXTIERBRERERNEZRI TSN TUV 28, THIZHE A | (Attached document)
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HEBEMES

CAFILRIBF IR

Dimethylsulfoxide

CASEF

67-68-5

67-68-5

MES

$HEE - 99.4%

Purity: 99.4%

ER
A
HiE AR

AR :Burdick and Jackson Laboratories

It ok 3 BB S A ST MR EAER
fti: OECDH A RS A 479& LLES AT BEAT A 3%

Source: Burdick and Jackson Laboratories

Sister chromatid exchange assay,
other: comparable to OECD Guide-line 479

GLPES

TEREL

no data

RERETF

19874

1987

HRak

CHO#Ra

CHO-cells

REGEMHEIE(SHDEE

with and without

HEREM

RXSH

Test concentration : up to 5000 pg/ml.

Cell Culture and Medium:

CHO cells were obtained from Litton Bionetics (Kensington.
MD) at their fifth passage level after cloning. and were
designated CHO?LB. A large stock of cells was initially
prepared, and vials were stored at -80° C. To ensure
karyotypic stability, cells were not used beyond the fifteenth
passage after cloning. Cells were tested regularly for
mycoplasma contamination using 4,6—diamidino—2—phenylindole
(DAPI) fluorescence and were found to be free of mycoplasma
for all experiments.

Growth and treatment conditions were based on procedures
described by Galloway et al. (1985). Cells were grown and
exposed to chemicals at 37° C.

Metabolic Activation:

The rat liver microsomal fraction was prepared from Aroclor
1254-induced male Sprague?Dawley rats and was combined
with cofactors and culture medium to form the metabolic
activation system.

ECEI

]
x
N
E

Controls:

Medium and solvent controls were used with each assay.
Solvent controls consisted of culture medium with or without
S9 and contained the same concentration of solvent as the
test cultures (0.5 or 1%).

Mitomycin C (MMC; Sigma) was used in the experiments
without metabolic activation, and cyclophosphamide (CP;
Sigma) was used in the experiments with activation as positive
controls.

Test Chemical Dose Selection

A series of dilutions were made from the stock solution to
achieve 10 test concentrations in a half-log series covering a
range of five logs. The highest dose used was based on
solubility or toxicity, with the highest dose scored being that
allowing sufficient M2 cells for analysis at the time of harvest.
In the absence of limitations on solubility or toxicity, the
maximum test chemical concentration was 5 mg/ml.

ECEI

)
x
o
E:

Exposure

In tests without metabolic activation, cell cultures were
exposed to DMSO for 24 hr. In tests with metabolic activation,
cultures were exposed to DMSO and rat liver S—9 for 2 hr. Cell
toxicity was determined by comparing cell monolayers in
treated flasks with control cultures.

Slide preparation

Mitotic cells were harvested, treated with hypotonic buffer, and
resuspended in fixative. Slides were stained and 50 second—
division M2 cells from each of the top three concentrations
were scored for SCEs.

RFFEHYDEE > 5000 pg/ml > 5000 pg/ml
RFEHLELDGE > 5000 pg/ml > 5000 pg/ml
REMKEE
CEEREHYDIZE (33 negative
RBEFHLGLOBE ()3 negative
SRR DMSOIZ#IFEE X IZMAIE D EEZFHK LGN oT=. £ [DMSO did not induce cell toxicity or cell cycle delay, and did
f=. SCESEE DIEMEFZ R LLEN o1z, not induce an increase in the incidence of SCEs.
X
SERR
bt
Z2EHRER [E3E3 negative
X
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*Loveday KS, Anderson BE, Resnick MA and Zeiger E (1990)
Chromosome aberration and sister chromatid exchange tests
in Chinese hamster ovary cells in Vitro V: Results with 46
chemicals. Environ. Mol. Mutagen. 16: 272-303.

=Loveday KS, Lugo MH, Resnick MA, Anderson BE and Zeiger
E (1989) Chromosome aberration and sister chromatid
exchange tests in Chinese hamster ovary cells in vitro : II
Results with 20 chemicals. Environ. Mol. Mutagen. 13: 60-94.

*Loveday KS, Anderson BE, Resnick MA and Zeiger E (1990)
Chromosome aberration and sister chromatid exchange tests
in Chinese hamster ovary cells in Vitro V: Results with 46
chemicals. Environ. Mol. Mutagen. 16: 272-303.

*Loveday KS, Lugo MH, Resnick MA, Anderson BE and Zeiger
E (1989) Chromosome aberration and sister chromatid
exchange tests in Chinese hamster ovary cells in vitro : Il
Results with 20 chemicals. Environ. Mol. Mutagen. 13: 60-94.
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5-7 in vivosBIaEE
GENETIC TOXICITY IN VIVO

HERYER DAFILRILRETR Dimethylsulfoxide
CASE S 67-68-5 67-68-5
HMEE I :99.99% Purity : 99.99%
ER AFR: Aldrich Chemical Co. Source: Aldrich Chemical Co.
739F 1 02758HI Batch : 02758HI
Bk
HESHARSAY OECDAHARS A 4741 &=  MERER OECD Guide-line 474 “Genetic Toxicology: Micronucleus
Test”
HEBOIT h: E8E/NRERER other: Micronucleus assay in bone marrow
GLPEE BE Yes
HBRETOLE 19974 1997
EEEXC S50 vk rat
fth: Han Wistar other: Han Wistar
LGN H) 3753 male/female

w58

0, 200, 1000 and 5000 mg/kg/d

0, 200, 1000 and 5000 mg/kg/d

RERER

RERER

i.p.

AHERHAM

24e5 R CoEx 5

5 administration at 24—hour interval

HEREM

RXSH

Dimethyl sulphoxide was assayed in vivo in a rat bone marrow
micronucleus test at three dose levels.

To ensure that the maximum selected dose would not cause
severe or lethal toxicity a range finding experiment was
performed to confirm suitability of the top dose. In the range—
finding test Dimethyl sulphoxide, formulated in water for
injection (purified water) was administered to rats via
intraperitoneal injection. The test article was administered
once daily on five consecutive days (approximately 24 hours
apart) to groups of three male and three female rats at a dose
of 5000 mg/kg/day. Observations were made over a 2—day
period following the last administration and signs of toxicity
recorded.

The main study was conducted using both male and female
rats. Dimethyl sulphoxide was formulated as described and
administered at 200, 1000 and 5000 mg/kg/day to groups of
six male and six female rats killed 24 hours after the last
administration.

The negative (vehicle) control in the study was purified water
also administered via intraperitoneal injection once daily on five
consecutive days (approximately 24 hours apart). Groups of six
male and six female rats treated with this were killed and
sampled 24 hours after the last administration.
Cyclophosphamide (CPA), the positive control, was dissolved in
saline and administered via intraperitoneal injection as a single
dose of 20 mg/kg to groups of six male and six female rats
which were killed after 24 hours.

fRETFRIALIE
FaR
MR R VRS BRI DR

HEEHEHER

EE

negative

NOAEL (NOEL)

LOAEL (LOEL)

HATHIFER

ER

Preliminary study :

All animals survived to the end of the dosing regimen with
clinical signs of lethargy and/or abnormal breathing noted on
all dosing occasions. This preliminary study was considered to
confirm the acceptability of 5000 mg/kg/day as the maximum
test dose for the main study.

Main study :

No clinical signs were observed in any animal administered with
the test article although two female animals showed limited
signs of irritation at the injection site immediately after dosing.
Negative (vehicle) control rats exhibited normal group mean
ratios of PCE (polychromatic erythrocytes) to NCE
(normochromatic erythrocytes) and normal frequencies of
micronucleated PCE within historical negative control (normal)
ranges.




ER

Positive control animals exhibited increased numbers of
micronucleated PCE such that the micronucleus frequency in
the positive control group was significantly greater than in
concurrent controls. The study was therefore accepted as
valid.

In general rats treated with Dimethyl sulphoxide at all doses
exhibited group mean ratios of PCE to NCE and frequencies of
micronucleated PCE which were similar to or lower than the
values for the vehicle control group. The data from female
animals administered the test article, demonstrated group
mean frequencies of micronucleated PCE that were higher
than the vehicle control group. However, there were no
instances of statistically significant increases in micronucleus
frequency for any of the male or female groups receiving the
test article.

R

in vivoiBin =M

[E3E

Treatment group Kill time Mean Ratio Group mean frequency
(mg/kg/day) (hours) PCE/NCE of micronucleated PCE
(per 1000 cells)(£sd)

Males

Vehicle Control 24 1.34 0.58 = 0.38
200 24 1.19 0.17 = 041

1000 24 095 0.17 = 0.26

5000 24 142 0.25 *+ 0.27

CPA, 20+ 24 081 550 * 2.07

Females

Vehicle Control 24 2.06 0.17=% 0.41
200 24 1.14 0.67=* 0.61

1000 24 1.06 0.50%* 0.45

5000 24 1.12 0.33=* 0.26

CPA, 20+ 24 0.84 6.50+ 3.87

+ Administered as a single dose
sd Standard deviation

negative

ER

1t i DHan Wistar>y~Z5H . DMSOM5000 mg/kg/day LA T
@FEE?&%LE%@\ ZTDBRLLEERMERI/INEEF R
Lighot=,

Dimethyl sulphoxide did not induce micronuclei in the
polychromatic erythrocytes of the bone marrow of male and
female Han Wistar rats treated at dose levels up to 5000
mg/kg/day for five consecutive days.

INyF  EREL

B (MHIBREZLICHER (1) valid without restriction

E3E1E D I AR ML
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5| AUk (FT3XRK) Atofina (2002) Dimethy! sulphoxide: Induction of micronuclei in [Atofina (2002) Dimethyl sulphoxide: Induction of micronuclei in
the bone marrow of treated rats. Unpublished COVANCE the bone marrow of treated rats. Unpublished COVANCE
report no. 514/94-D6172. report no. 514/94-D6172.
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HBEMEA DAFILRILRFR TR Dimethylsulfoxide

CASEE 67-68-5 67-68-5

MEE FHEE EHREL Purity : no data

R AFiR: Baker Source: Baker

Batch number: no data

HikHARSAY fh other
REEDEA(T Ik B DR Sister chromatid exchange assay
GLPE& EREL no data
HABRETOLE 19855 1985
EEEC S5 <R mouse
ICR ICR
TR (B M. I :F) It female

w58

2.5, 5.0, 10.0, 20.0 ml/kg

2.5, 5.0, 10.0, 20.0 ml/kg

RERR

RERER

i.p.

SERHM

HIR13E BICEEIRE

single on day 13 of gestation




REEH BEXSHE Sister chromatid exchanges (SCE) and cell replication kinetics
(CRK) after maternal DMSO exposure were studied in mouse
dams and fetuses. Pregnant ICR—mice had a 55 milligram 5—
bromodeoxyuridine (59143) (BrdU) tablet implanted
subcutaneously in the abdomen on gestation day 13. After 30
minutes to 1 hour, animals were treated ip with 0, 2.5, 5.0 and
10.0 ml/kg DMSO.
About 21 hours after BrdU implantation, dams were injected
with 80 micrograms colchicine and killed 2 to 3 hours later.
Uterine horns and fetuses were removed.
Fetal livers and maternal bone marrow were prepared for cell
scoring. CRK was assessed by classifying fluorescence plus
Giemsa stained metaphase cells as M1, M2, or M3 plus, which
indicated one, two, or three more rounds of DNA replication
since BrdU treatment, respectively. Average generation time
(AGT) as a function of test dose was calculated. SCE was
scored as a reciprocal exchange between the chromatids of a
chromosome in M2 cells.
Cyclophophamide (10 mg/kg ip) was used as positive control.
T F RN E
faR
BRI RVESEFOHE
BIEEMHHE [E3E3 negative
NOAEL (NOEL)
LOAEL (LOEL)
HEtHIEER
ER BEOBHERFIERORFEIZE 1T, DMSOIXSCEDE#H [DMSO was classified as negative regarding SCE induction in
ICEILIE ML SN T, maternal bone marrow and fetal liver.
TABLE 11
EFFECT OF DIMETHYLSULFOXIDE {DM$0) ON SISTER-CHROMATID EXCHANGE FREQUENCIES IN MATERNAL
BONE MARROW ANLD FETAL LIVER CELLS
Duose ¢ Maiernal bone marrow *© Feual liver *<
tml, kg Number of TNumber of SCE/cell Nuraber of Number of SCE/cell
dams cells (T £5.E) fetuses cells (T +3E)
0.0 3 o0 716 + 046 5 40 5.59+0.50
25 3 03 501£0.32 9 84 5924034
5.0 2 &0 7.55 4 0,47 6 &0 6.95 40,50
10.0 3 92 583+0.37 8 ] 740+ 0.44
Pasitive control
(10 mg,/kg CP) 3 90 22,93 £0.81 3 14 24,86+ 3.87
* ANOVA rovealed a significant effect of dose (0.001 < P = 0.01). The mean SCEcell was significantly lower at 2.5 ml /kg DMSQ
(0.01 < £ < 0,05} and 10.0 rol /kg DMSCO (00010 < & < 0,01}, bu signiticanily higher a1 10 ing kg CP { £ < 0.001} as compared with
0.0 ml/ kg DMSO. '
" ANQVA revealed no significant effect of dose (7 > 0.05). 'The mean SCE ccll was significantly higher caly a1 10 mg/kg CP as
compared with 0.0 ml kg DMSO.
¢ Results of ¢ tests for differences between mean SCE /ecll for matcrnal und fotal cells for each dose showed a significans difference
at 10.0 ml/kg TPMSO,
% In addition to the above doses which were adininistered in 2 equal injections, 5.0 ml kg DMSO was also administered in a single
injection and the followmp regults were obisined: maternal bone roarrow, N = 24 (3 dams), SCE,/cell = 6.63 +0.33; (etal cclls,
N =14 (2 feruses), SCE/cell = 593 =0.40. Resulis of 7 tesis for differences in the single va. 2 injections for SCE el revealed no
signilicant diflerences ( p = 0.05) cither in maternal bone marrow or fetal oclls. Also, there was no significant difference (£ > 0.05)
between maternal bone marrow and fetal cells with the single injection.
Lt
in vivosgin=1E [ negative
ER
S5 QFIRfFZTER (2) valid with restrictions
2B D HIBTR R
H OECD SIDS Dossier, 2008 OECD SIDS Dossier, 2008
B| A3k (FTCAR) Sharma RK, Jacobson-Kram D, Lemmon M, Bakke J, Galperin I |Sharma RK, Jacobson-Kram D, Lemmon M, Bakke J, Galperin I
and Blazak WF (1985) Sister—chromatid exchange and cell and Blazak WF (1985) Sister—chromatid exchange and cell
replication kinetics in fetal and maternal cells after treatment |replication kinetics in fetal and maternal cells after treatment
with chemical teratogens, Mutation Res., 158, 217-231. with chemical teratogens, Mutation Res., 158, 217-231.
&=
HBEMEA DAFILRILRFRIR Dimethylsulfoxide
CASES 67-68-5 67-68-5
MEE FHEE EHREL Purity : no data
SR

Hik AR e EHREL other: no data
HEBDOI(T EEBE A ER Dominant lethal assay
GLPEE& EEE no
HEBEIToFE
HER (B RH) <R mouse

Swiss Swiss




XN ) i male

k5= 5.0, 7.5 and 10 g/kg 5.0, 7.5 and 10 g/kg

BEZE SRR i.p.

SERHARE 0B REOMRT2EIES twice at an interval of 20 hr

HEREM RXSH Groups of 15 male mice (10-11 week old) were injected

intraperitoneally with 5.0, 7.5, and 10 g/kg DMSO twice at an
interval of about 20 hours. Control animals received no
treatment. Triethylenephosphoramide was injected twice at a
dose of 1.25 mg/kg i.p.. Surviving males were paired with 2 or 3
untreated virgin females, which were replaced at weekly
intervals for five consecutive weeks. Females were killed and
examined for implantion sites and dead implants at 10-11 days
after separation from males. Pre—implantation loss was
evaluated by comparing the number of implantation sites in
females mated with DMSO-treated males to the number in
females mated with untreated males. The incidence of females
with dead implantatons was recorded, and pregnancy rates
determined.

#atF R0
HHRUESEROHE
BEiRHEEMR (I3 negative

NOAEL (NOEL)
LOAEL (LOEL)
ETHIRER
SER BXSEE Male mice treated with DMSO appeared sedated, and
consumed less food and water than untreated controls. These
effects were dose related and were most apparent in mice that
received 10 g/kg DMSO. Incidence of mortality was 7, 20, and
73% for the 5, 7.5 and 10 g/kg groups, respectively. During the
first week of matings, pregnancy rates were reduced in females
paired with 10 g/kg males. Rates increased in subsequent
weeks, and were comparable to controls by week 5.

Pregnancy rates of females paired with males given 5 and 7.5
g/kg were similar to controls. Total implantation rates were
reduced in females paired with

7.5 and 10 g/kg males during week 1. There were no significant
differences in implantations in subsequent weeks. The number
of dead implantations in females mated to DMSO-treated
males did not differ from that of controls during the entire test
interval.

TABLE 1

Total and live implsntations par pregaant fessls

Wenk Group Pregnant Implants Live implants par
female female
Na Par femals

1 Contral 10 180 10.6 + 0.31 9.9 % 0.39
omso 5 g" 26 250 9.6 3 0,33 9.1 4 0,33

7.5 0 19 170 9,003 0,46 7.7%% 0.60

1w g 10 84 8.4%% 0.98 T.6%3 0.86

i Centrol 18 177 9.8 £ 0.25 8.9 1+ 0.32
DMS8 5 g 28 238 9.5 & D.46 B.4 3 0,45

7.5 g 23 210 Fa1 £ 0.48 8.7 % 0,45

0 p 7 kel 10.1 3 0.34 9T £ Dod2

3 Contral 20 208 10.3 4 0,23 9.6 3 0,34
DMSD B g 25 232 9.3 4 D.56 8.8 3 0.50

7.5 9 22 185 B.4 £ 0,56 T.6 & 0,85

w0g s 59 9.8 1 0.60 9.2 3 0,65

a Comtrol 17 163 9.6 & 0,33 9.2 3 G.50
OMSO S g 25 231 9.2 4 0.45 8.2 1 0,54

7.5 @ " 172 9.6 3 0.54 8.5 3 0,62

10 90 & a9 B.2 3 1.33 T.T % 1,43

s Control 1 170 9.4 3 0,36 6.2 & 0.53
DmSO0 S g " 175 9.2 & 0.30 6.3 % 0.55

7.5 g 20 160 8.0 + 0.71 Te3 £ 074

10 g 7 58 8.3 1 0.42 . 7.4 & 0.61
& = per kg body weight ® p< 0,05 as comparsd to the carrespanding

control group.




TABLE 11

Peroentage pregnancy, mean total and dead

iaplantations in TEPA treeted mice

Control TEPA*
Week -
4 Isplants Dead Implants 9 Isplants Dmad implants
preg- preg-
nancy da, pex fem,| No, par S nancy | No, per fem| Nas per %
fon, fen,

1 61,2 484 9.3 28 0.54 5.8 45,7 | 447 B.4 68 1.28 15.2
(32) (53)

2 64,6 743 8.9 3 0.46 5.3 51,2 | 597 9.2 125 1,92 20,9
(84) (ss)

3 12.8 445 8.9 ] 0.56 6.3 81,0 | 313 9,2 kY 1,09 11,8
(s0) (34)

4 64,2 B34 9,5 S0 0,57 6.0 69,6 | B66 9,2 132 1.40 15,2
(88) (s4)

3 63,6 330 9.4 1" 0.49 5.2 51,7 | 296 9.9 33 1,10 11,2
(35) (3a)

*Two injections af 1,25 mg/kq of TEPA wers given to meles, Values within
parenthesis denots number of pregnant femalues,

o+ =0

in vivosgin=1E (=33 negative

JER

[ QFIRfFZTER (2) valid with restrictions
E5EME D HIBTIRIL
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51 FASCER (FTXXHR)

= Aravindakshan M, Chauhan PS, Alyar AS and Sundaram K
(1975) Evaluation of mutagenic activity of dimethyl sulfoxide in
male mice. Proc. Symp. Mutagenicity Carcinog. Teratogenicity
of Chem, Baroda, pp 45-55.

=Chauhan PS, Aravindakshan M, Liyar AS and Sundaram K
(1975) Evaluation of dimethyl sulfoxide for mutagenicity.
Environmental Pollution and Human Health. International
Symposium, November 1975.

*Aravindakshan M, Chauhan PS, Alyar AS and Sundaram K
(1975) Evaluation of mutagenic activity of dimethyl sulfoxide in
male mice. Proc. Symp. Mutagenicity Carcinog. Teratogenicity
of Chem, Baroda, pp 45-55.

*Chauhan PS, Aravindakshan M, Liyar AS and Sundaram K
(1975) Evaluation of dimethyl sulfoxide for mutagenicity.
Environmental Pollution and Human Health. International
Symposium, November 1975.

"%
AEBRMEL DAF LA RF R Dimethylsulfoxide
CASE S 67-68-5 67-68-5
MESE FHEE EIREL Purity : no data
ER AF R :Merck Source: Merck
NFES HREL Batch number: no data
Ak
FE/HARZA> fth : Erixon and Ahnstrom, Mut res, 1979, 59, 257-271 other: Erixon and Ahnstrém, Mut res, 1979, 59, 257-271
HEBDEA(T fth : DNAEL SE £ by other:single—strand breaks in DNA
GLPEE& EREL no data
HBREToLE 19844 1984
AR (B R#H) T )R mouse
NMRI NMRI
EZTN ) i male

RE5E

25 to 75 mmol/kg (1950 to 5860 mg/kg)

25 to 75 mmol/kg (1950 to 5860 mg/kg)

REER

SRR i.p.

ERHART HEi%E single administration

HEREH RXSHE The method for determination of single—strand breaks (SSB) in
DNA by the technique of alkaline unwinding and
hydroxylapatite chromatography has been applied for cell
nuclei from organs of mice. Male mice were given DMSO by i.p.
administration. Cell nuclei were prepared from various organs
and then lysed in alkali. The amount of DNA was determined by
fluorometry using 4',6—diamidino—2—phenylindole.2HCI. The
relative level of SSB in DNA was determined in liver, kidney,
lung, spleen, testis or brain, 0.5-24 h after administration of
DMSO. Positive control: mice were injected ip. with MMS (0.45
-1.2 mmol/kg) dissolved in 0.15 M NaCl.

AT F RN

faR

HRARVESEFOHE

BEEEMR HVEWNVHER ambiguous

NOAEL (NOEL)




LOAEL (LOEL)

frat ke R

JERR DMSOIZ. EHED75 mmol/ke TEIEDDNAIZE N TDH. [DMSO induced SSB only in DNA of kidney, 0.5 hr (only time
EMEL TR E TSSBEEF L=, KYIEFA= (25 and 50 point tested) after treatment with the high dose of 75 mmol/kg
mmol/kg) CTIL BN D EMNBEINEA o1z, Ff=. 0.1 . No effect was observed in kidney at lower dose levels (25 and
mmol/kg TR 50.5, 4, 24B5R R b DIEZS THRIFED FLLE(L |50 mmol/kg). No effect as well was obseved in the other
s\mEIhAh of, organs, 0.5, 4 and 24 after the administration of 0.1 mmol/kg.

HE

in vivoig =% HNFEWNVGFER ambiguous

ER

B Q#IBRFETER (2) valid with restrictions

{S%ETE D I BT iR HL HEELT-% = A= (75 mmol/kg = 5460 mg/ke)l&. in vivoiBfs |The highest dose level tested (75 mmol/kg = 5460 mg/kg) is
SHHEBROOECDTHE SN TSR A E (2000 mg/kg) % |largely in excess of the OECD recommended limit dose (2000
KIBIZHEITHETH o f=. BHEDEEIFZRMLEBEMEH |me/ke) for in vivo genotoxicity testing test and the positive
BEht=, #->T. SHETEHRIN-ZEIEDOLLVEEM |effect could be secondary to a nephrotoxicity. The effects
THb, observed at this high dose are of doubtful significance.

H Bt OECD SIDS Dossier, 2008 OECD SIDS Dossier, 2008

5| TR (FT3XRK) Walles SAS and Erixon K (1984) Single—strand breaks in DNA  [Walles SAS and Erixon K (1984) Single—strand breaks in DNA
of various organs of mice induced by methyl methanesulfonate |of various organs of mice induced by methyl methanesulfonate
and dimethylsulfoxide determined by the alkaline unwinding and dimethylsulfoxide determined by the alkaline unwinding
technique. Carcinogenesis, 5(3), 319-23. technique. Carcinogenesis, 5(3), 319-23.
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HBEMES DAFILRILRETR Dimethylsulfoxide

CASE S 67-68-5 67-68-5

PO - TRERAEL

Purity : no data

HikHARSAY fh other

HEBEDE2/4T 2339/ \ISLRLEAER Drosophila SLRL test

GLPE& EEE no

HBRETOLE 19745 1974
HER %R (& %) <3237/ I Drosophila melanogaster Drosophila melanogaster

{th : Berlin wild males and Basc females

other: Berlin wild males and Basc females

ELGC N )

3

male

#’EE 0.1, 1.0, 5.0% (v/v) 0.1, 1.0, 5.0% (v/v)

B EK Hh: BEREREST other: intra—abdominal injection

BRI HEkE Single dose

HEREH BXSEE DMSO was injected intraabdominally into 1-2—day-old males at
concentrations of 0.1, 1 and 5%; the volume injected was 0.2 pl
per fly. Rod-X and ring-X bearing males were used to test for
sex—linked recessive lethals and for sex chromosome loss,
respectively. Controls consisted of males that were
not injected, and males that received saline injections. One day
after treatment, each male was individually crossed with three
4-day—old virgin females. In order to collect postmeiotic and
premeiotic germ cell stages separately, males were mated
every two days to a new set of females.
Males were mated five times to obtain broods A to E. Mortality
and sterility of treated males were recorded during the
breeding program. Treminon 10e-5M was used as positive
control.

TP R

faR

HRRVES 2R OHRE

BEiInEEHR (3 negative

NOAEL (NOEL)

LOAEL (LOEL)

ETHIRER

SERR BXSEE Increased mortality was observed in all injected males; DMSO
did not enhance mortality when compared to saline.
Intraabdominal injection of DMSO did not induce sex—linked
recessive lethals and did not raise the frequency of sex
chromosome loss above the spontaneous level. Data from later
broods showed lower frequencies of sex chromosome loss than
those from the first brood. This tendency was also observed in
untreated controls.

Lt

in vivosgin=1E (=33 negative

X

B QFIRIFZETER (2) valid with restrictions
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Mollet, P., Graf, U., Wurgler, F. E. (1974) Toxicity and
mutagenicity of dimethyl sulfoxide in two strains of Drosophila
melanogaster. Arch. Genet. (Zur), 47 (3), 184-190.

Mollet, P., Graf, U., Wurgler, F. E. (1974) Toxicity and
mutagenicity of dimethyl sulfoxide in two strains of Drosophila
melanogaster. Arch. Genet. (Zur), 47 (3), 184-190.

&Z

HBEMES DAFILRILRE TR Dimethylsulfoxide

CASE S 67-68-5 67-68-5

TEE FHEE EIREL Purity : no data

T

I,

HiEHARSAY fth other

HERDEA(T ENRET ST Somatic mutation assay

GLP#E& EREL no data

HBRETOLE 19934 1993

HER % (& %) <3237/ I Drosophila melanogaster Drosophila melanogaster

th other

XN 1) [3753 male/female

R’E5E 12.8, 128 mM 12.8, 128 mM

BEEEK BOKks5 oral feed

AHERHAM 3HR[ 3 days

HEREH BXSEE DMSO and 180 other chemicals were tested in the w/w+ eye
mosaic test which detects somatic cell recombination in adults
as a result of treatment during the larval stage. The w/w+
system monitors mosaic light spots in the eyes of adult
females. Between 12 and 15 pairs of flies were allowed to mate
and lay eggs in bottles on food supplemented with 12.8 mM or
128 mM DMSO.
Parental flies were discarded and larval feeding with DMSO
continued until hatching. Newly hatched females were removed
to fresh medium and scored 1-5 days later. Etherized flies
were scored under a disecting microscope. Eye spots
separated by at least four normal ommatidia were counted as
independent events. A minimum of 250 flies were evaluated for
each dose tested; at least two separate experiments were
conducted at the same dose levels.

BT FHILE

e

AR RS B 5 DR

BIEEMHHE [E3E3 negative

NOAEL (NOEL)

LOAEL (LOEL)

frat kSR

FER w/w+ BBEHAURERT. DMSOTRIEL =339/ T %) [There was no evidence of genetic recombination in the DNA of
£ DOKRMEDNAISE G AR Z DFFHLEIB/ONIEA D |somatic cells of DMSO-treated Drosophila larvae tested in the
Tz EIHRDIEMEHER L. BTLTERLI-BE TELHEIN [w/wt eye mosaic test. A similar negative result was also
T=o SREEL =L D180 B D552 E (XEHEDIER TH- observed in the parallel control group. 92 of the 180 other
= chemicals tested were positive.

it

in vivoiBiGEE (33 negative

JERR

B Q#IRFETER (2) valid with restrictions

SO HIETAR B
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5| FA3XHk (FTXRR) Vogel EW and Nivard MJM (1993) Performance of 181 Vogel EW and Nivard MJM (1993) Performance of 181
chemicals in a Drosophila assay predominantly monitoring chemicals in a Drosophila assay predominantly monitoring
intrachromosomal mitotic recombination. Mutagenesis, 8: 57— |intrachromosomal mitotic recombination. Mutagenesis, 8: 57—
81. 81.

&=

5-8 FEMAM

CARCINOGENICITY

HERMER T—H%L no data

CASEHES

TEE

SERR

Hi&

HikHARSAY

HEBOIT

GLP#E& [N no

MEBREITOE

EEENC 50 vk rat
Sprague—Dawley Sprague—Dawley

TR (B M. I :F) It female




k5= 50 ppm 50 ppm

RS (5 0

B (181K)

BRE5REK YIS drinking water

AIBSERE BHIER ad libitum

po st Ry k]

REEH REHR : 187 AR Exposure period : 18 months

REZOHME : &L Post exposure period : none

HEREH XENSHR Breast tumors were induced in three groups of 50, 48—day-old,
virgin, female, Sprague—Dawley rats with one gavage feeding of
7,12-dimethylbenz—(a)anthracene in one milliliter of sesame oil.
With this technique, in this laboratory, palpable tumors begin to
appear in four to eight weeks, and essentially all animals
develop malignant breast tumors. All the groups received
DMBA on the 48th day of lite. Group I was started on DMSO,
50 ppm in the drinking water, three days prior to tumor
induction to determine if this would increase the absorption
and effect of the DMBA. Group Il was started on DMSO, 50
ppm in the drinking water, three days after tumor induction.
Group Il received no DMSO and served as untreated controls.
The animals were checked daily and dead animais removed for
autopsy and histological evaluation. All animals were examined
at monthly intervals, and all tumors were measured and
recorded. All animals were fed Purina Laboratory Chow ad
libitum.

TR

RE. AEEME

BHE, KE

RIRFTR (ERE. TR ORI
B LR

BRRIFMTR (RER, FEE)

MEPRIFTR (REE BERE)

g;ﬁi1t$ﬂ@ﬁﬁﬁ(%i$~ BB

REERR (RER, FEE)

ST ()| SET R

RIRFTR (REER, FEE)

[

REBMBFHATR (REX. EE

)

ERICERSh -8

HMEL. 2-37 A TSV ERIZELLSH B, 3DDEERE TR
BSOS E (X oz, [ BHEMEICEITHERH
DEFHEMICHEETIIGL, IHLMBELOBDEZHD
Z(TBRERBINT=A. 0.05%KETIEELEITLEM T,

BB R EF TORRM
RAERIGHE
frat kR
R 1255185 B DA ZETIHDORBDAEEIZIXIFEAEEILL  [There is little difference for the body weight between the three
Wotfz, TDH A TOMSOZEIERL =5y DR E (L5t EBEE L L |groups until the 12— to 18-month period; at which time the
REFREN Oz FYRDEBORELEBEEN SN EET |weight of rats receiving DMSO was somewhat greater than
BIEFTELRVDT,. CNIX T RV T HD—EBIXKEAES [that of the controls. Because there was no way of separating
EHELENEFELEDIZH L, KELRESZAL-MIEADS YL |actual rat weight from tumor weight, this could be an artifact
[FFELIZEVNSERICKYREINDT—T1I77I0THAS, |introduced by the fact that some of Groups I and Il were alive
with large tumors, while rats in Group Il with large tumors
187 AR T3 DDBETOEFRICITFELEITLGMN >  |were dead.
f=o TEED78%, NIEDT4KR VI ED82%H%184 A DEXERH
fsIZFE L=, There was no significant difference in survival in the three
groups at the end of the 18—month period. 78% of Group I, 74%
of Group II, and 82% of Group Il died during the 18—-month
study period.
R 1 BEDICER{EN . RU I RV EOK2CERLEHIAZE Al but one rat in Group I and all but two rats in each of
ERIR TH R (AT ETICIESERELT-, SIEDS YA FE |Groups Il and Ill developed tumors by the end of the
BEELCTICRERE THRHETITIEL., SHERIE THFICAREZTE]  |experiment, or the time of death. Three rats died before the
RELIEEEA SN =S YMNIEN2EDH TH o=, A |end of the experiment without tumors, and there were only two
FECDMSOZERL 1= I B TIH2421E . HALNET Vb= [rats at the end of the study period which did not have palpable
EH48MEDEENAHONT-, [EHHH%ICDMSOZIEHL 1= [tumors. There were 242, or a mean of 4.84 tumors per rat, in
O E#TlX2211E, XIESvb&=YFg442EDEZHF 54 |Group I, which received DMSO prior to tumor induction. In
1=. DMSOZ{EERLigh\ o= I B T1H26518. XISy hZ7=YFE|Group II, which received DMSO after tumor induction, there
#15. 3@ DEZBHHLNT=, were 221, or a mean of 4.42 tumors per rat. In Group III, which
received no DMSO, there were 265, or a mean of 5.3 tumors
per rat.
IR RIEFICIZESIIEIRDRENA THoT-. ZN5IFTRZEIZ |Pathologically the tumors are adenocarcinoma of the mammary

gland. They grow rapidly and kill the rat in two to three months.
Histologically there was no difference in the tumors or organs
among the three groups. The difference between the number of]
tumors in Group [ and Group III is not statistically significant.
The difference between the number of tumors in Group Il and
Group Il is strongly suggestive but not quite significant at the
0.05 per cent level.




Eim

ERPBVICETEIESARDOEE

EIES

negative

R

5

SAFIRU XTS5t (DBMA)D FEMNAEIZRIFIDMSO
DEENSYNTREEINTZ, S0 DIESDZ Vb, 28
DBMA20 mgZ i #il## 0% 5 L1z, DMSO (8%7K #150 ppm)I&
DBMA 5 3H|T. XIF3AKICHRSZRAAEL. 187 ARMZEL
Tzo 3D FHIZIEDMSOZE 5 X3 . BB X A &L 1=, DMSO
[EDBMAIZK > THEHRSNDEZ D EFFICXL. EEHDHE
EISVARLGEEIHELEEL RSN 5Tz, DMSOFIEH
LTWBSyMEEYIREDEML ., 185 BRIDRERL THIZIE
B LYLER T DG otz ShiTkY, NEBEEBELE
DETHEICEELGEICIZZELGA o1=HY. DMSOIXIEE
EFRAOSEDHIEN TSN,

Conclusion :

The effects of DMSO on the tumorigenic activity of
dimethylbenz[alanthracene (DMBA) was investigated in rats.
Two groups of 50 female Sprague—Dawley rats were given 20
mg DMBA by gavage. DMSO (50 ppm the drinking water) was
started 3 days before or 3 days after DMBA administration and
administered for 18 months. A third group received no DMSO
and served as untreated controls. DMSO had no beneficial or
deleterious effect on the latency of the tumours induced by
DMBA nor on the tumour frequency. Rats receiving DMSO
weighed more and had fewer tumors than did the controls at
the end of the 18—month study period. This was suggestive
that DMSO decreased the total number of tumors, although the
difference between treated and control rats did not reach
statistical significance

B (2) FIRfT=TIEEEHY (2) valid with restrictions

E3EME D TR ML

HigE

5| AR (Gt XX k) (84) (84)

EZ

HEBRMEA T—H%L no data

CASES

HMESE

T

Hik/HARSAY

HERDEA(T

GLP#E& [ no

HEREIToLF

EEENC V50 <R mouse

ICR ICR

TR (B M. I F) [ female

#’EE 20 pg 20 pg

ZHREE (M5 OB

AR (181K)

REER R dermal

AIRSHRE 3[E/:8 3 time per week

xRS ALEE HY ., BB TR yes, concurrent no treatment

AEREH REHM - > 4008 Exposure period : >400 days

REHOHM : L Post exposure period : none

HEREH PESE T DMSO was used as a solvent in a mouse skin carcinogenicity
and tumour— promotion study.The dorsal skin of the mice was
shaved initially and when necessary throughout the test.
Twenty ICR/Ha Swiss mice received dermal application of 0.1
ml DMSO, 3 times weekly over a period of 400 days, after a
primary treatment with DMBA (applied once only, 20ug in 0.1
mlacetone.Animals were examined regularly and scored, and
the findings were charted once monthly. Skin lesions were
diagnosed as papillomas when they reached 1 mm and
persisted for 30 days or more. Animals in poor health or with
large tumor masses were killed. Except for the cranial region,
animais were completely autopsied at the end of the
experiment or at death. Necropsies were performed on all
animals, and samples of all abnormal-appearing tissues and
organs were excised for histopathological diagnosis. All tissue
sections were fixed in 10% formalin, processed, blocked in
paraffin, and stained with hematoxylin and eosin for
histopathological examination.

AEREH XEXSHE Female ICR/Ha Swiss mice (ARS/Sprague Dawley, Madison,
Wis.) were vaccinated against ectromelia, and treatments were
begun when they were 6—8 wk old. The mice were housed in
stainless steel cages, five to a cage, on sterile, hardwood chips,
fed Purina laboratory chow and water ad libitum, and weighed
monthly. The animal rooms were maintained at 22° -24° C.
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HREREH XEXSHE Both single—stage and two—stage trials on mouse skin were
used to help clarify the ambiguities concerning DMSO
tumorigenesis.

HEREH KEXSH In single—stage studies, DMSO was compared to acetone as
solvant for the complete carcinogen benzo[alpyrene (BP). In
initial two—stage trials, DMSO was compared to acetone as
solvent for phorbol-12-myristate—13-acetate (PMA). In
subsequent two—stage trials, DMSO was applied before
promotion with PMA in acetone to avoid DMSO-PMA
interactions in vitro. These prepromotion trials included
application of DMSO both at the initiation—promotion site
(back) and at a distant from initiation—promotion (abdomen) to
determine whether the solvant acted directly or indirectly on
initiated cells. In addition, other trials tested DMSO as a
promoter per se and whether DMSO affected tumorigenesis
when used as the solvant for the initiator 7,12—
dimethylbenz[alantracene (DMBA).

REREH XEXSHE The general procedure was as follows: Male mice were
purchased at 5—7 weeks of age and housed 7-5 each in shoe—
box plastic cages with food (Purina Rat Chow) and water ad
libitum. The inbred C3H mice were obtained from The Jackson
laboratory, and the outbred CD—1 mice from Charles Riverm
Breeding Laboratories. Fur was clipped from the initiation and
promotion sites (back and/or abdomen) at the stars of
treatment and as required subsequently by regrowth of hair.

AEREH XEXSHE In single—stage work, 125 mg BP was applied respectively

twice a week in a volume of 40 pl solvant. In two—stage work,
initiation was with from 25 to 100 ug DMBA in 40-80 ul vehicle,
and promotion was with 1-5 ug PMA in 40 pl solvant twice a
week. Prepromotion treatment with DMSO in doses of 40-80 pl
occurred from less than 1 minute to 1 day before promotion.
All treatments were delivered by micropipette in multiples of
20 pl.




ECEI

All tumors equal to or greater than 1 mm in diameter were
counted weekly and used to calcule incidence (percent mice
with tumors) and average number of tumors/mouse (ANT /M).
Results are presented primarily in terms of ANT/M =+ SE.
Most trials were terminated by week 12 when tumor numbers
were adequate for statistical analysis, but few could be
classified as carcinomas. Body weights were measured at week
intervals for use as an indication of general animal status.
Multiple trials were used to validate results. Data were
examined statistically by Student’s t—tests, ANOVA, and linear
regression as appropriate.
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SRR —EBRSET L (CBHY I R) IZHLVTDMSOABPDAEE T8> [When DMSO was the solvent for BP in the single-stage model
F=BRICIXES #F 25 hio 1=, ZERFEET JL (CD-1<9 R)IZ |(C3H mice), tumor numbers doubled. When DMSO was the
HULTDMSOMA =L T—H—ELTDREIZR-FDMBAD |solvent for DMBAserving as initiator in the two—stage model
BETHIESICERREEEER T EA o=, (CD-1 mice), tumor numbers were unaffected.
ZEBEET )L TIEDMSOMN B WA T OE—2—THHPMAMDE |In the two-stage model, when DMSO was the solvent for the
WTHDHE . RIIPMADRIZA =L T— 3 81 (BFH)D [potent promoter
REICDMSOZE@ERALIZI5 A, EEEII I BEED1/3IZH 4> |PMA or was applied to skin at the initiation site (the back)
L=, before PMA, tumor numbers were reduced to one—third of
LHLEAS . PMADRIIZDMSOZE A= T—S 3> @t |control.
HEOBEIIEALESS. BRI EEL. However, when DMSO was applied before PMA to the

abdomen, a site remote from initiation, tumor numbers doubled.
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Sprague—Dawley rats were kept in plastic cages, 10 in each,
and fed animal fodder and water ad libitum. The carcinogen
used was 9,10-dimethylbenzanthracene (DMBA) (Gurr). 40
animals were treated 3 times a week with DMBA dissolved in
DMSO, the dose was 0.02 ml of a 1% solution (group 1).
Another 40 rats (group 2) were similarly treated, using acetone
as solvent. Group 3 (40 animals) received only DMSO, 0.02 ml.
The carcinogen was applied on the skin between the flanks
with a precision pipette. The animals were observed weekly
and the number of tumours counted. Specimens were taken
from all tumeurs for histological examination at the end of the
experiment. The specimens were fixed in neutral buffered
formalin and stained with haematoxylin—eosin.
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#ratrkER
JER EE#. HESHMH. RUDESNRENSIETORB TS |The The number. of tumours, number of tumeur bearing animais
BEBEFIERIITTRIN TS, and time of latency, of the time of the appearance of the first
tumour, are shown in Table 1.
FER # DMBA DMBA DMSO Group DMBA DMBA DMSO
+ DMSO + acetone + DMSO + acetone
R0 GAR) 34 26 - Time of latency (weeks) 34 26 -
ERER 10/40 34/40  0/40 Number of tumours 10/40 34/40  0/40
Number of tumour
EHIES B bearing animals
ZLERME 32 141 = Papillomas 32 141 =
mEMEsA 4 26 = Squamous cell carcinomas 4 26 -
AIfE 4 - - Sarcomas 4 - -
Z Dt 4 5 = Other 4 5 -
JER 18 £ELE-KEH DIERIIFLERETHo1- - EMHMEDZEE  [Group 1: Most tumours produced were papillomas — either
WOTWBAREDBHENSLDEREFLEEIEE-ILMEERS |fibropapillomas, composed of a hyperplastic epidermis covering
MNEESHEREEEOVT A THoT=, a fibrous stalk, or. acanthopapillomas, where the stromal part
28 T OEBBELTHERALE-COBTELESE (XK |was scarce Group 2: Histologically, the tumours produced in
PRICIHIBTELESEAELREITL Moz, 38 : DMSO [this group, where acetone was used as solvent, did not
DHTURELI=COEICITESEXR (FRIESMEELIZRES |significantly differ from those produced in group 1. Group 3: No
nighot=, neoplastic or preneoplastic changes were detected in this
group, treated with DMSO alone.
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WIS SE1E] once a week

po st Ry k]

HEREH REHME . DAKELH13EH Exposure period : at least 13 weeks

REZOHME : &L Post exposure period : none

AEREH PESE T Experients were carried out on male CBA x C57BL hybrid mice
weighing 20-22 g at the beginning of the experiment. 20—
methylcholanthrene (MC) was used as 0.25 and 0.5% solutions
in benzene or DMSO, which were applied in a volume of 0.02 ml|
to the previously shaved skin of the interscapular region once
a week until the end of the experiment. The following
parameters were determined: the time of appearance of the
first papilloma and of the first carcinoma, the mean latent
period of development of each type of tumor, and the mean
number of papillomas per mouse.The mice of group 1 were
treated with a 0.25% solution of MC in DMSO, and those of
group 2 (control to group 1) with a 0.25% solution of MC in
benzene. The mice of group 3 were treated with a 0.5% solution
of MC in DMSO, and those of group 4 (control to group 3) with
the same concentration of MC in benzene.
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The first papilloma in the animals of group 1 was discovered 3
weeks earlier, and the first carcinoma one week earlier than in
the corresponding control group (2). The mean latent period
was 0.8 week less for the papillomas and 0.4 week less for the
carcinomas, but these differences are not statistically
significant. In group 3, with twice the MC concentration, the
appearance of the first papilloma and the first carcinoma was
observed 1 week sonner and the mean latent period was
significantly shorter (also by 1 week) for bothe papillomas and
carcinomas. No significant differences were found in the mean
number of papillomas per mouse between the control and
experimental groups.
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DIRENHSNT=, KERERIZH T DK EIES~ DDMSOD
HEERIZREAEREELTODMSON AFE LB BICEYAEL
BENPADEOENEDEMICKYHRANTEETH S,

Conclusion :

After application of a 0.25% solution of MC in DMSO there was
thus only a tendency for carcinogenesis to be speeded up, but
a twofold increase in the MC concentration was accompanied
by a more definite acceleration of carcinogenesis. The
accelerating action of DMSO on cutaneous carcinogenesis in
this experiment can be explained by the increase in the
effective dose of the carcinogen resulting from its more rapid
penetration through the stratum corneum of the skin.
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HEREM REHRM : 5804 Exposure period : 5 weeks

REZOHME : 7080 Post exposure period : 70 weeks

HEREN HENSH AnimalsHairless mice of both sexes of the hr/hr Oslo strain
reared by Garnie Bomholt Gaard, Aarhus, Denmark, were used.
Spontaneous skin tumors have not been observed in these
animais. All the mice were housed in plastic cages in the same
room, with constant 12 h light/darkness rhythm, 6-8 in each
box, and fed a standard diet and water ad libitum. Treated and
control animais were kept in the same room. The cages were
cleaned and fresh water supplied three times a
week.Application of carcinogen in varions solvent mixtures20-
Methylcholanthrene (MCA) was obtained from Eastman Organic
Chemicals, and DMSO from Merck AG. The mice were
randomly allocated to three experimental groups, and all were
treated 5 times at one week intervals with applications of 0.2
ml of the various solutions studied. Group 1 (53 animals)
received the mixed solvent alone, consisting of 50% reagent
grade acetone and 50% DMSO. Group 2 (47 animals) received
in each application 470 nmol MCA dissolved in acetone; and
Group 3 (56 animais) received the same amount of MCA
dissolved in 50% acetone/50% DMSO.ObservationThe animals
were examined once a week during an observation period of 75
weeks. Bach outgrowth was recorded and registered as a
tumor when present for more than two observations.

REREH XEXSHE Whenever possible (i.e. except when precluded by extensive
autolysis) an autopsy was made and all lesions were examined
histologically. The malignant tumors were diagnosed clinically
as soon as they developed by assessing the degree of in—
filtration by palpation. All tumors registered as malignant were
histologically verified. Infiltration below the musculus paniculus
was used as the criterion of malignancy for epiderrnal
tumors.Statistical evaluationThe results are presented as
tumor rates (the percentage of tumor—bearing and cancer—
bearing animals in relation to the number of animals alive at
appearance of the first tumor), and the adjusted tumor yields
(the cumulative occurrence of all skin tumors and of cancers
with respect to time, adjusted for mortality and for group size
at start).To evaluate differences in tumor rates statistically,
the method for 'non—incidental’ tumors described by Peto,
which cakes care of varying mortality rates among the
experimental groups, has been used. The survival curves have
been evaluated with the 2-sided logrank test.
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The group treated with MCA in acetone/DMSO had a higher
mortality than the two other groups. The admixture of 50%
DMSO to the solvent had a significant inhibitory effect on
tumor and cancer rates and on cancer yield, whereas no effect
could be observed on the tumor yield. Hence, 50% DMSO in the
solvent has a moderate, but significant, inhibitory effect on
MCA-induced skin carcinogenesis
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REPRODUCTIVE TOXICITY (Including Fertility and Development Toxicity)

A. ZRAEE

FERTILITY
HBEYES DAFILRILHRFRIR Dimethyl sulfoxide
CASEE 67-68-5 67-68-5
WEZE #4878 . ARKEMA France Source: ARKEMA France
INYFES : 28/08/06 Batch no. : 28/08/06
FEE: 99.977% Purity: 99.977%
SERR
Hi&
Bk AARZA ZDith: OECDHAFS A2 421 other: OECD Guide-line 421
REEDEA(T ZFDMh: EE/ RESERY)—=DT FHER other: reproduction/developmental toxicity screening test
GLPE& EN yes
HBRETOLE 2006 2006
EEEC S50 vk rat
Sprague—Dawley Sprague—Dawley
PRI (M. i F) [3753 male/female
BE5= 100, 300 K% U* 1000 mg/kg/H 100, 300 and 1000 mg/kg/day
L IGCTDELVE
AR (181K)
EERER RO gavage
AHERHAM 1058 10 weeks
RECHIRZLME
REREH SRR -+ i AECRTER . KECHIRE 28) RUEXR Exposure period : * Males: during 2w before mating, the mating
T, period (2w) and until sacrifice.
* It ATECRT2:ER . REHAR (238). 1FIR (38). RUD % [* Females: during 2w before mating, the mating period (2w),
21 ETOHE M pregnancy (3w), and lactation until day 21 pp inclusive
MIBSERE - TH/E Frequency of treatm. : 7 days per week
REEE  HY. EIAKEE Control group : yes, concurrent vehicle
HEBREH KEXSH CLINICAL EXAMINATIONS

— Morbidity and mortality: at least twice a day

— Clinical signs: at least once a day

- Body weight:

. males: on day 1, then once a week until sacrifice

. females: on day 1, then once a week until mated, then on
days 0, 7, 14 and 20 pc and on days 1 and 4 pp and then
weekly until day 21 pp.

— Food consumption

. males: once a week (except during the mating period) until
sactrifice

. females: once a week during the premating period and then
on the following intervals: days 0-7, 7-14, 14-20 pc, and days
1-7, 7-14 and 14-21 pp.

MATING

— Mating procedure: one female was placed with one male from
the same dose-level group. The estrous cycle stage was
determined from a fresh vaginal lavage (stained with methylene
blue), each morning during the mating period, until the females
mated

PARTURITION
Females were allowed to drop their litters normally and rear
their progeny until sacrifice




E I PESE T OBSERVATIONS OF THE PROGENY DURING THE POST-
PARTUM PERIOD

— Litter size: total litter size and numbers of pups of each sex
were recorded as soon as possible after birth. The litters were
observed daily.

— Clinical signs: daily

— Body weight: days 1 and 4 pp and then weekly until day 21
pp

PATHOLOGY

- Sacrifice

. males: after the end of the mating period,

. females: on day 22 pp,

. females which had not delivered by day 25 pc: on day 25 pc

. females which did not mate: 24 days after the end of the
mating period,

. pups: on day 22 pp.

— Organ weights: Epididymides, kidneys, Liver, Prostate,
Seminal vesicles and Testes

— Macroscopic post—-mortem examination: on all parent animals.
In all females, the number of implantation sites and corpora
lutea were recorded.

— Pups: gross external examination before sacrifice

— Preservation of tissues: ovaries, prostate, seminal vesicles,
uterus (horns and cervix), vagina, liver and kidneys, in 10%
buffered formalin. Testes and epididymides, in Bouin’s fluid

- Microscopic examination: ovaries, testes and epididymides of
all males and females in the control and high—dose groups.

EEEI XENSH ANIMALS

= Number: 12 males and 12 females per dose

- Strain : Sprague—Dawley Crl CD (SD) IGS BR

- Breeder: Charles River Laboratories France, L'Arbresle,
France

— Age at the beginning of the treatment period: 10 weeks old

— Weight at the beginning of the treatment period: 372 g (range:
333 g to 396 g) for the males and 241 g (range: 211 g to 280 g)
for the females

— Acclimation: 6—days before the beginning of the treatment
period

ENVIRONMENTAL CONDITIONS

- Temperature : 22 = 2° C

— Relative humidity : 50 + 20%

- Light/dark cycle : 12h/12h (7:00 — 19:00)

- Ventilation : about 12 cycles/hour of filtered, non-recycled
air.

HOUSING

The animals were housed individually in polycarbonate cages
or in wire—wesh cages. Autoclaved wood shavings were
provided as nesting material, a few days before delivery and
during the lactation period

REEH PESE I FOOD and WATER
- Food: SSNIFF R/M-H pelleted maintenance diet ad libitum
- Water: filtered '0.22 pm filter) tap water ad libitum

TREATMENT

— Vehicle: purified water, obtained by reverse osmosis

- Dosage form preparation: solution in the vehicle at 20, 60 and
200 mg/mL, expressed as active substance.

- Volume: 5 ml/kg

— Chemical analysis of the dosage forms: On weeks 1, 4 and 9
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SRR BEET7+—LDILES T CHEMICAL ANALYSES OF THE DOSAGE FORMS
-BE: BTRERERUEEBDEEDREILERL—E (8% |- Concentration: satisfactory agreement (* 8%) between the
nominal and actual concentrations
R BRIRIRE CLINICAL EXAMINATIONS
- TR - Mortality
B WThOEIZHITHLL . Males: no deaths in any group.
M WTFHOBIZLIRTHLEGL . Females: no deaths in any group.
300 mg/kg/ B TALE LT= I 1451 1L 3R EC D FERL A A DAL M DTz |One female treated at 300 mg/kg/day was sacrificed after the
DT, RECHABE T RICEZRLT=. end of the pairing period as no evidence of mating has been
300 mg/kg/ B TRECL =245 &L T=14]. K 1X1000 observed.
me/kg/ B CRE LI 1BIE R LIEMN >z BFRLT=. Two mated females, one treated at 300 mg/kg/day and one
- BREREIK treated at 1000 mg/kg/day were sacrificed after no delivery.
R UM CIXRER DR 5 (CREL R RER LA DN |- Clinical symptoms
hhot=, No treatment-related clinical signs were observed during the
-KE study in males and females.
M BEICEELLZELL - Body weight
M 2AELANLTRERTHARBICH B LYBAELEMILER | . Males: no effect related to treatment
BEIZIETLT= (-11%, —26%. —22%)A%, 3EIR R I E HARI R K| . Females: at all dose—levels, they gained slightly less weight
FENEINBHLEREBEETH =, (=11%, —26%, —22%) during the pre—pairing period than the
- {E5fi=: BEESICELL controls, although weight gains during gestation and lactation
were similar to the controls.
— Food consumption: no change in food consumption
R RERVEIERED T —4 MATING AND FERTILITY DATA
- REE: BEICEELEZELL - Mating index: no treatment-related effect
- HIBIEH: BREICEEEL-EELL - Fertility index: no treatment-related effect
- PEOREARS : R EICEEEL -2 2L - Duration of gestation : no treatment—related effect
- DR T—4: BEICEELLEZELL - Delivery data: no treatment-related effect
HZDRDEHR OBSERVATION OF THE PUPS AFTER BIRTH
- BET=E: 100 mg/kg/ B THIRZ1-4BIZHRTLI-IRE)WEL |- Mortality: At 100 mg/kg/day, the number of pups dying
[T EBEDEIYLHETHICERICE I o1, FETEIRIZ6DD |between days 1 and 4 post—partum was statistically
BEIZ5fL =A%, 300 (£1000 mg/kg/ BIX 5 BEDFET-IRHI |significantly higher than control values. The dead pups were
BEGEMEIGL EFEERTLEHIBNTHY .. %48 LIEEIC |distributed among six litters although as the number of dead
[FFTHIEEL, CHIFBRESITEEL-EDTIFAELNEEZD  |pups in the groups treated at 300 or 1000 mg/kg/day was not
nit=, significantly increased and as the viability index was still 93%
- BRERIER : IREICEEL-2ERL and as there were no more deaths after day 4 post—partum,
- ROKE: #EICEEL-ZEEL this was considered not to be related to treatment.
- Mk BEICEEL-EELL - Clinical signs: no treatment-related effect
— Pup body weight: no treatment-related effect
— Sex ratio: no treatment-related effect
R RETR PATHOLOGY
* F: * Parental generation:
- BSRE=E — Organ weights

EEFMERIIBENEEZONDE YA F—EEEH1000
nﬁﬁyaﬁéwmtﬁﬁﬁwﬁm~ﬁﬁﬁ&@%%iicﬂ
(5] Zo

- REREIRIRATR - B 5ICEELRE AL

- BEHGERE
T.ﬁ%@z?—9>7:E%Eﬁﬁbt%%ﬁﬂ%ht#o
g BEICEELEEERAS NN T,

* REM:

BEMOF TR (L1000 mg/ke/ B 5B TEEZDILEEE
FTERDBEEDRSEICRESNT=, LOLENS, COFE
[EHETRICEE TIE A<, BEMZEOEFEMN T, 100X (3300
me/kg/ B TR E LI-E#CIXAEHEBEME LG, o1,

Minor differences, considered to be of no toxicological
significance, were observed in the weights of liver between
males given 1000 mg/kg/day and controls and of prostate and
testis.

— Macroscopic post—-mortem examination : no treatment—
related effect

— Microscopic examination:

. Testicular Staging: No treatment-related changes were
observed.

. Ovaries: No treatment-related changes were observed.

* pups:

Pup necropsy findings were limited to a highest incidence of
pups with dilated renal pelvis in the group treated at 1000
mg/kg/day. However, this effect was not statistically
significant, in the range of the historical values and there was
no dose-relationship between the groups treated at 100 or 300
mg/kg bw/d.




ER

=i
PIZx9 ANOAEL (NOEL)R [
LOAEL (LOEL)

BRILRE TS RBMXIIBEDOH:

Number of pups or litters presenting dilated renal pelvis:

BAELRN)L 0 (XTEBE$) 100 300 1000 Dose-level 0 (Control) 100 300 1000

(mg/kg/B) (mg/kg/day)

# SHMEL = 'RE 94 96 76 88 # pups evaluated 94 96 76 88

# HEDHOIR W)a) 2(2.1) 4(42) 2(26) 8(9.1) # pups affected (%)(a) 2 (2.1) 4(42) 2(26) 8(9.1)
# FRELT-RE 12 12 10 1 # Litters evaluated 12 12 10 1

# EDH-oT-1E %)(a) 2(16.7) 3(25.0) 2(20.0) 4(36.4)

# Litters affected (%)(a) 2(16.7) 3(25.0) 2(20.0) 4(36.4)

I f-LISt: HETHEEELL
(a) Fisher MDIEFERTE

Except where stated: no statistical significance
(a) Fisher exact test

F11Zxt 9 ANOAEL (NOEL)X &
LOAEL (LOEL)

F2(Z%t94 HNOAEL (NOEL)X [&
LOAEL (LOEL)

ER fER: Result :
RERUEHEREICEALT, RIZROBEZLATOKEEIZEEAL TS |No effects on mating and fertility or on pre-weaning
BHL, HEMOFEITTT ANOAELIE1000 mg/kg/ B . A5 |development of the progeny. The NOAEL for parental toxicity
BRERUVFBADEMEEE(xF HNOELIE1000 mg/kg/HT |was 1000 mg/kg/day, the NOEL for reproductive
Hot=. performormance and for toxic effects on the progeny was 1000
mg/kg/day.
ER 5 Conclusion :
It HEDSDS YA~ 100, 30011000 mg/kg/ B TD L AFJL |The oral administration of DIMETHYL SULFOXIDE (DMSO) at
ZIHRFROMSO)DROKZE(FLTHOHETEMIE+212[100, 300 or 1000 mg/kg/day to male and female Sprague
A T=o MEHEDEFEREICBLERS VD FFEAE., 1000 mg/kg/ B [Dawley rats, was well tolerated at all dose-levels. There were
FTOAETIIMERSICRELIZEZEEH 5N o1z, # |no substance-induced effects on the male and female
DEM. EhERE (RERVEERE). RPROEUSE(ZHT |reproductive performance, nor on the progeny of the parental
5iEEE S (NOEL)IX1000 mg/kg/ B THAHEEZDND, rats up to 1000 mg/kg/day. The no observed effect level
(NOEL) for parental toxicity, reproductive performance (mating
and fertility) and for toxic effects on the progeny is considered
to be 1000 mg/kg/day.
ER SER: Remark :
B = 5RO FE SR R ot BRAIE - Historical control values for the distended renal pelvis:
FRIR DSEE (%) B8 D HEE (%) Fetal incidence(%) Litter incidence(%)
Tty SD.HZKfE F# SD. &KfE AVG SD. MAX AVG SD. MAX
1.149 206 12.64 6.966 11.30 68.18 1.149 206 12.64 6.966 11.30 68.18
MARTA (1993) Historical Control Data for Development and MARTA (1993) Historical Control Data for Development and
Reproductive Toxicity Studies using the Cr.:CD®BR Rat. Reproductive Toxicity Studies using the Crl:CD®BR Rat.
Charles River laboratories.: Charles River laboratories.:
http://www.criver.com/flex_content_area/documents/rm_rm_r_t |http://www.criver.com/flex_content_area/documents/rm_rm_r_t
ox_studies_crlcd_br_rat.pdf). ox_studies_crlcd_br_rat.pdf).
[ S (1) FIRRL<IEEEHY (1) valid without restriction
E5EME D HIBTIRHL
Hig
5| FA XAk (JT3XAk) (10) (10)
£33 7545 MR ReHT—42t vk, SIDSTURKRAURZEST  |Flag : Material Safety Dataset, Critical study for SIDS endpoint
BEETHER
HBEMES DAFILRILRETR Dimethylsulfoxyde
CASE S 67-68-5 67-68-5
WMEE H#83% : Sigma Aldrich Source: Sigma Aldrich
73yF : 29356-089 Batch : 29356-089
HHEE ;> 99% Purity : > 99%
SERR
ik
HiEAARZA ZDHth: OECDHAFZ A 413 other: OECD guide-line 413
HEBDEA(T Zh: AERESM other: reproductive organs toxicity
GLPEE& [&Ly yes
HEBRETOLE 2000 2000
AR (B R2#H) Jvbk rat
Sprague—Dawley Sprague—Dawley
XN ) I e male/female

R5E

0.310, 0.964 B U 2.783 mg/|

0.310, 0.964 and 2.783 mg/|

FREH MR DY

A 3EK)

REER

SERHAR

13 weeks

3 B hil 2% 5% S




HEREM REHRM : 138/ Exposure period : 13 weeks

MIBSERE - 6FERE/B. 7TH/E Frequency of treatm. : 6 hours/day, 7 days/week
*ERE - HY. EIAKEE Control group : yes, concurrent vehicle
AEREH XENSHR During the 90—day inhalation toxicity study reported in

section 5.4, the oestrus cycle of female rats was monitored,
male rats were subjected to sperm investigations (count,
motility and morphology) and the reproductive organs of both
sexe were examined histologically.

AT RIS
B, hEHENE

ERE. JOKE

BT (BB . TR D SBE
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FE IR AT (B 0R0E b SEe )

SN IR B (E 2 IR B/ B
CENE)

EEEET)

BIAR

MAERTE REE BEE)
MEEEFHAE REE IR
RRATR REE ERE)
LB (E) ECHE
BB R (L%, BRE)
BRE

EiH

BT

BEES
AR RLF. B
E R T

AR R

RABFBRURE

FEHE

EHE ERIHAERTR/BS
B f7 40
HAZCOAREERE

ETE 7 R (ARG RE)
ERRBRUEAE
EROXEHE TR (ERAE)
TR MR E 2 DD

e

[EEE

HEtHRE R

JER R : 2783 mg/| FTEREICEHELI-EZELL Result : No treatment related effects were observed up to

2.783 mg/|

bt

PIZxt9 ANOAEL (NOEL)X [&

LOAEL (LOEL)

F1[Zxt 9 ZNOAEL (NOEL) X [E

LOAEL (LOEL)

F2I=xtd ANOAEL (NOEL)X [

LOAEL (LOEL)

SER

e EES (1) HIREEEEHY (1) valid without restriction

{ERBTE D FIBTIR L

High

51 B3k (GTXAk) (75) (75)

i5E 75% : SIDSTURIRAVNZE-TEELER Flag : Critical study for SIDS endpoint

B. H4ESHM

DEVELOPMENTAL TOXICITY

HEMESR CAFILAILHF IR dimethylsulfoxide

CASEE 67-68-5 67-68-5

WEE f#£#47E . EIf Aquitaine Production Source: EIf Aquitaine Production
INYFES: T8315 Batch number: T8315
FEE - 99.89% Purity: 99.89%

SERR

Hik

Bk HARSAY OECD HARSA> 414 THEZH % OECD Guide-line 414 “Teratogenicity”

GLP&#E& IR yes

MEBREITOE 1997 1997

HERR (&R H) vk rat

Sprague—Dawley Sprague—Dawley




XN )

[

female

RE5E

200, 1000. 5000 mg/kg

200, 1000, 5000 mg/kg

FREH MR DY

B R® sREREO gavage

B AR 1EIR208 ICREEX sacrifice on day 20 of gestation

RECHIRZEHARE

HEREH KELR ;- 108, 1ER6-15H0 Exposure period : 10 days, days 6-15 of gestation

MIBLERE - B8 Frequency of treatm. : daily
KERE  HY. EIAKEE Control group : yes, concurrent vehicle

REREH XENSHR Three groups of 25 mated female rats received DMSO by
gavage at the dose levels of 200, 1000, and 5000 mg/kg/day as
a solution in purified water. DMSO was administered each day
from day 6 to day 15 of gestation. A control group of 25 mated
females was given the vehicle alone. Day 0 of
pregnancy was designated as the day of confirmed mating.
Clinical signs including mortality and evidence of abortion
were checked daily. Food consumption and body weight were
recorded at designated intervals during pregnancy.
On day 20 of pregnancy, females were killed. The gravid uterus
was weighed and fetuses removed by hysterectormy. Females
were examined macroscopically. Litter parameters were
recorded: number of corpora lutea, implantation sites, early and
late resporptions, and dead and live fetuses. Fetuses were
weighed, sexed, and submitted to external examination and
then to soft tissue or skeletal examinations.

HEREM XEXSH - Animals and husbandry
One hundred time—-mated Sprague—Dawley rats, Crl CD¢ (Sd)
BR, were obtained from Charles River (Saint-Aubin-lés—Elbeuf,
France), day 0 post—coitum (p.c.) designated the day when
vaginal plug was observed.
Rats were housed individually in solid-bottomed polycarbonate
cages lined with autoclaved sawdust (SICSA, Alfortville,
France).
Animals were housed in a protected unit, where relative
humidity was set at 50 + 20% and temperature at 21 + 2° C
and 18 + 3° C, respectively.
Maintenance pelleted diet, type A04C (rats) or A110C (rabbits)
(UAR, Villemoisson—-sur—Orge, France) and filtered tap water
were available ad libitum.
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JERR BEYMOT—4: Maternal data:
RSB (TBEICIXBERERIFBERINGMN >z, LNTh [There were no clinical signs observed in treated or control
DEICLEHMOIRTH X ILFREIZELCLEI o=, IHEHIRE |groups. No maternal deaths or abortions occurred in any
f1, 5000 mg/keE DI TIXIELEE DIEE GHEBEEICEEXT-  [group. Lower food consumption (-11% compared to control)
1MOMNRHLNT=, was noted in females of the 5000 mg/kg group during the
5000 mg/kg/ BZE G LI TIRMEDAEEME (SR 5HIME  |treatment period.
i ABHELYLBEEICIE T L. 41 g Xt 60 g (3445, -  [The body weight gain of the gravid females given 5000
32%, p<0.001), CAIEIEIR20 0 [CF ¥ EHAE TXIBBEEE L |mg/ke/d was slightly lower that of controls, during the
~T-4% (365 g *F 382 g)DIRIETHT=, treatment period: 41 g vs. 60 g (i.e. —32%, p<0.001); this
WIFholfcHEIREICRIBMTRIZEDH NG o1, resulted in mean absolute body weight on day 20 of pregnancy
lower by —4% (365g vs. 382g) compared to controls).
No macroscopic findings were noted at necropsy in any of the
females.

JERR BoT—4: Litter data:
ERFRUBREDOEEXEETOH TR TH>Tz, B8R |Pre- and post-implantation losses were similar in all
B EHEL TR S (CREL -8 [EA# Db o1z, 5000 groups. No treatment-related effects were observed on the
mg/kg/ BETIZBRDAEEIIR B IYELEEIZIEEERL [number of fetuses or the sex ratio. In the 5000 mg/kg/day
1= 3.54 g %it. 3.79g (7%, p< 0.05)T. TR BIIZ (X BEN D EEE |group, fetal body weights were slightly lower than that of
ERVAEENEDFL OMENLEER THoT1=, controls: 3.54 g vs. 3.79g (=7%, p< 0.05), an indirect

consequence, at least in part, of decreased maternal food
consumption and body weight gain.

ER RERE: Fetal examination:
WFNOBEDRBRICENRDFTHOCRE (THONEDN DTz, [No external malformations or anomalies were observed in
HAABOZEERIHIICHEETIIELA, BECHEMLI-F |fetuses from any group. The soft tissue variations were
EDHIRODIEETHY . 200 mg/kg/ BDHTHETHIIZHEE T |confined to a slightly, not statistically significant, increased
Y (FFK). 5000 mg/kegiAE/B TOREILRDIEEDEE |incidence of dilated renal pelvis (Table below) only statistically
ENEE-S T = WTFhDS—RESEE (XELERIXBIED |significant at 200 mg/kg bw/d, associated at 5000 mg/kg bw/d
FERNTHo Iz, BMBERECERDOIEEZ T RIEDER |with a slightly increased incidence of dilated ureter(s). In both
IR LR E R TRI—OREMEEEZEL. (FAIEZEED |cases, the incidences were in the range of the historical
BEICIR)RABOBELZEDH =Bl LR — D&% H |control values. At microscopic examination, the fetal kidneys
LTLV=, displaying dilatation of the renal pelvis had the same

morphological structure in the control and in the treated
groups and the contralateral kidney (in the case of unilateral
change) had the same structure as the affected kidney.

JERR BELBROMRDELD Summary of remarkable kidney findings
A=ELAN)L 0 200 1000 5000 Dose-level 0 200 1000 5000
(mg/kg/B) (mg/kg/day)

# FHL7-RA'R 114 147 133 139 # Fetuses evaluated 114 147 133 139
# SHEL1=f8 18 22 21 22 # Litters evaluated 18 22 21 22
OB RDILER Dilatation of pelvis of kidney(s)

#EEOHOMIR  201.8) 1388 7(5:3) 7(5.0) # fetuses affected ~ 2(1.8) 13(8.8) 7(5.3) 7(5.0)
%) (a) (%) (a)

# EEDOHo-E 1(5.6) 7(31.8) 6(28.6) 6(27.3) # Litters affected 1(5.6) 7(31.8) 6(28.6) 6(27.3)
(%)(a) (%)(a)

FRE DLER Dilatation of ureter(s)

# ZEOHHBRR  3(26) 854)  2(15) 10(7.2) # fetuses affected 3(26) 8(54)  2(1.5) 10(7.2)
(%) (a) (%) (a)

# ZEOH1-E 2(11.1) 5(22.7)  2(9.5) 8(36.4) # litters affected 2(11.1) 5(22.7)  2(9.5) 8(36.4)
(%) (a) (%) (a)

AT RE o1 Both finding associated

# FEDHOMRIR 2 5 2 3 # Fetuses affected 2 5 2 3
EakEhizLlst: MEtICEEERL Except where stated: no statistical significance

* : p< 0.05 *: p< 0.05

(a) Fisher MIEFERTE (a) Fisher exact test

ER 5 (CEREL-EMEB D TR I AN EM o1, FHEIZEEEL [No treatment-related soft tissue malformations were
FBROERITFHRIEODTHOEIZHLEA o1z, BIBDE |observed. There were no treatment-related skeletal
{EDIET XILEIED FERE N AS000 mg/keBEDRRIRIZHD  |variations or malformations in any group. An increased
Nz, COBBREBIZDHTHON-FRERAEEZEDIEMBDLE |incidence of reduced or delayed ossification of ribs was
BThHhdEBHONS, observed in fetuses of the 5000 mg/kg group. This skeletal

anomaly is considered to be a consequence of the lowered
fetal body weights observed for this group.

bt

PIZ%t9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL B &= : = 1000 mg/kg AE

NOAEL maternal tox. : = 1000 mg/kg bw

F11=xt 9 ANOAEL (NOEL)X &
LOAEL (LOEL)

NOAEL EZFR1E : = 1000 mg/kg (AE

NOAEL teratogen. : = 1000 mg/kg bw

F2(Zxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)




ER

SER -
B ERURE DR D FE S #xt R {E:
BRI DHEE®%) 8 D5 E (%)
EHfE SD.RKE FiHE SD HRXIE
BRI
1149 206 1264 6966 1130 68.18
FRE DYLsE
2874 548 2828 12.394 2092 7826

MARTA (1993) Historical Control Data for Development and
Reproductive Toxicity Studies using the Cr.:CD®BR Rat.
Charles River laboratories.
http://www.criver.com/flex_content_area/documents/rm_rm_r_t
ox_studies_crlcd_br_rat.pdf).

Remark :
Historical control values for the distended renal pelvis and
ureters:

Fetal incidence(%) Litter incidence(%)

AVG SD. MAX AVG SD. MAX
Distended renal pelvis

1.149 206 1264 6966 11.30 68.18
Distended ureters

2874 548 2828 12394 2092 78.26

MARTA (1993) Historical Control Data for Development and
Reproductive Toxicity Studies using the Crl:CD®BR Rat.
Charles River laboratories.
http://www.criver.com/flex_content_area/documents/rm_rm_r_t
ox_studies_crlcd_br_rat.pdf).

S5 (1) FIRRL<KEEEHY (1) valid without restriction

2B D HIBTR R
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5| FA3XAk (JT3XAR) (72) (72)

[-E3 7545 MR RelT—42t vk, SIDSTURKRAURMZEST  |Flag : Material Safety Dataset, Critical study for SIDS endpoint

EERGHR

HBRMES DAFILRILRETR dimethylsulfoxide

CASE S 67-68-5 67-68-5

fEE H##AJR : EIf Aquitaine Production Source: EIf Aquitaine Production

INYFEE: T8315 Batch number: T8315
fEE: 99.89% Purity: 99.89%

SERR

Bk

HESHARSAY FDith: OECD HARSAY 41412 -AERTERER other: range—finding study according to OECD guideline 414

GLPE& [y ves

HABRETOLE 1996 1996

HERR (B R#H) vk rat

Sprague—Dawley Sprague—Dawley

TR (B M. I :F) It female

K5 1000, 5000, 10,000 mg/kg 1000, 5000, 10,000 mg/kg

FREH () 0P

REER EHED gavage

AERHAR FIR20H [CBRR sacrifice on day 20 of gestation

RELAIREE AR

AEREH FEHR : 108, 1FR6-15H Exposure period : 10 days, days 6-15 of gestation

WIBLEE - EH Frequency of treatm. : daily
XTHEEE . HY . EAKER Control group : yes, concurrent vehicle

HEREH PESE T Three groups of seven mated female rats received DMSO by
gavage at the dose levels of 1000, 5000, and 10,000
mg/kg/day as a solution in purified water. A constant volume
dosage of 10 ml/kg was used for each group. DMSO was
administered each day from day 6 to day 15 of gestation. A
control group of seven mated females was given the vehicle
alone. Day 0 of pregnancy was designated as the day of
confirmed mating.

REREH XEXSHE Clinical signs including mortality and evidence of abortion
were checked daily. Food consumption and body weight were
recorded at designated intervals during pregnancy.

On day 20 of pregnancy, females were killed, examined
macroscopically and fetuses removed by Caesarean section.
Litter parameters were recorded: number of corpora lutea,
implantation sites, resorptions, and dead and live fetuses.
Fetuses were weighed, sexed, and submitted to external
examination.
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FRKFTR (EEE. fTRDORERR
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MFRFHIFTR (RER SEE)
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)

RIRATR (RER, EEE)

REERRTEE~OEE)
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REFHEEVHE
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EERERIBEEFFR/ES
BAFE)

EHRREE
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RIRMEZEGI KRBT, AREER.
BRIELR)

ERIEEINT-E
AERIGH
#ratrkER
ER BEYMOT—4: Maternal data:
BB (IR BEECIIEERER XA DN o=, BEIY®D |There were no clinical signs observed in treated or control
B RIETFTREFXVNThOEICHLECEI T, groups. No maternal deaths or abortions occured in any
5000 mg/keBf DI TILIZ 55 (BEYR6-150)ITIEAEE (258 XT |eroup.
29g, -14%) BRUMAEHENE(44g ¥t 65g, —32%, ns)DiFEDHS |Lower food consumption (25g vs. 29g, —14%) and body weight
dHontz, gain (44g vs. 65g, —32%, ns) were noted during treatment (day
DMSO 10,000 mg/kegZ % 5 L1l ClX iR ZEL TEEE |6-15 of pregnancy) in females of the 5000 mg/kg group.
£ (23g 3t 29z, -21%) R MAEEINE(33g xt 65g. —50%. Lower food consumption (23g vs. 29g, —21%) and body weight
p<0.01) DIETMNEBH SN 1=, EIHRTIL1000, 50003 [310,000 |gain (33g vs. 65g, -50%, p<0.01) were noted throughout the
mg/kgMDDMSOEDMED LT N IZHRAERFT R (5B 5 iih o |gestation period in females administered 10,000 mg/kg DMSO.
1=o No macroscopic findings were noted at necropsy in any of the
females of the 1000, 5000, or 10,000 mg/kg DMSO groups.
JER BoT—4%: Litter data:
YUY D EY D BRI KR VB REAIENE FB R &% 5 2% | The mean number of corpora lutea and implantation sites per
EDRBTETDEEERLIZA. ChoDEIXAEICHABILT= [animal showed some variations between control and treated
HDTIEHL, DMSOIZ & BB EICERALI-BDTIEHY XA |groups; these differences were not dose related and could
Mot=, not be ascribed to treatment with DMSO.
FBHRIRIE X (FFETRERIZVThOEIZEESOH NGNS |No late resorptions or dead fetuses were noted in any group.
T=o B E =YD RBARINIEDE|E DEE. RUEREAIEE |Higher rates of early resorptions per animal, and higher total
K DETDFEHB000% 810,000 mg/kgBflH DTz, post implantation loss were observed in the 5000 and 10000
B T-YOTFHEFRBRITI I BHEHLIEESHLOMTES |me/ke groups.
ZRLfz. ChoDZEICHAEMBEME X<, DMSONIZEIZH  |The mean number of live fetuses per animal presented
EL=ZTIEEn 1=, variations between control and treated groups; these
EFRIRDES 150008 010,000 mg/kgdf TIEEEIZ{EA D |differences were not dose-related and could not be ascribed to
=0 98.8%I=x L T, TN EN88.9%K U879 TH 1=, treatment with DMSO.
5000% 1*10,000 mg/kgBf CIXEREMN S D ZEE DR 'RIAEDIE |The rate of live fetuses was slightly lower in the 5000 and
flE(3.86 gl=xfL T. 2.91¢ [ns] K U3.70g [p<0.01]) HFB&H B4, |10000 mg/ke groups: 88.9% and 87.9% respectively vs. 98.8%
BEYOEHEERVAEEME~DREITEEL-FEE— |(p<0.05 or 0.01).
HLTLV =, Slight to moderately lower fetal body weights were noted in the
M ISR BE LR 5B TR TH o1, 5000 and 10000 mg/kg groups (2.91g [ns] and 3.70g [p<0.01]
vs. 3.86g) in line with the treatment-related effect on maternal
BIROBE: food consumption and body weight gain.
WTFhOBEDBRRICEARDEE LT IEHDNLEM o=, |The sex ratio was similar in control and treated groups.
Fetal examination:
No external anomalies or malformations were observed in
fetuses from any group.
it

PIZxt9 ANOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL BE#&HMH : = 1000 mg/kg AE

NOAEL maternal tox. : = 1000 mg/kg bw

F1(Z%t9d HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL #EZFRME - = 1000 mg/kg KE

NOAEL teratogen. : = 1000 mg/kg bw

F21=%t 9 ANOAEL (NOEL)X &
LOAEL (LOEL)
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HEMER CAFILRIHF IR dimethylsulfoxide

CASES 67-68-5 67-68-5

MESE {4438 . Aldrich Source: Aldrich
INYTFES: 35345 Batch number: 35345
FEE - 99.98% Purity: 99.98%
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HER (B R o9¥ rabbit

—1— -5 FEE New Zealand white
XN ) It female

k5= 100, 300 KU 1000 mg/ke/H 100, 300 and 1000 mg/kg/day

N G TN LT
B RK b m] gavage

RERHART REH29BIZERK sacrifice on day 29 post coitum
RECAIR BN
HREREH SEUR - XE%7-288 Exposure period : day 7 to day 28 post coitum, inclusive
MIBLEE - R Frequency of treatm. : daily

RHEEEE . AR Control group : yes, concurrent vehicle

ERE M XENSHR Three groups of 24 mated New Zealand White female rabbits,
received daily the test item, DIMETHYL SULFOXIDE (batch No.,
35345.041; purity: 99.98%) by oral administration (gavage) at
100, 300 or 1000 mg/kg/day from day 7 to day 28 post—coitum
inclusive. A group of 24 mated females was given the vehicle
alone (purified water) and acted as a control group.

Clinical signs and mortality were checked daily. Body weight,
food consumption and water consumption were recorded at
designated intervals. On day 29 post—coitum, the does were
sacrificed and subjected to macroscopic examination. The
gravid uterus was weighed to allow calculation of the net body
weight change. The fetuses were removed by hysterectomy.
The litter parameters were recorded, namely: number of
corpora lutea, implantation sites, early and late resorptions,
dead and live fetuses. The fetuses were weighed, sexed and
submitted to external examination. A detailed examination of
the soft tissue was performed by fresh dissection. Then the
fetuses were submitted to a detailed examination of the
skeleton (bone and cartilage) following alizarin/alcian blue
staining.

AEREH PESE T Animals and husbandry:

One hundred time—mated KBL New Zealand White rabbits were
obtained from Charles River (Chatillon—sur-Chalaronne,
France), day 0 designated the day when mating was observed
(by visual assessment).

Rabbits were housed individually in stainless steel cages.
Animals were housed in a protected unit, where relative
humidity was set at 50 + 20% and temperature at 21 +2° C
and 18 + 3° C, respectively.

Maintenance pelleted diet, A110C (rabbits) (UAR, Villemoisson—
sur-Orge, France) and filtered tap water were available ad
libitum.
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JERR BEMOT—4 Maternal data
?Et$ Mortality
HERYME RS ICKBE AT AN T, There was no mortality attributed to treatment with the test
item.
B ERIE K
WFhOEICHERRIEK S M o1, Clinical signs
There were no clinical signs of toxicity in any group.
ARERVESES
ARE, EEERVIEKZE100 mg/kg/ B TIEHR5IZHSFE |Body weight and food consumption
=2 Ehol=, The body weight, food consumption and water consumption
300 mg/lﬁg/Elﬁ'Gli?Q‘é-O)asi?)]O)ZEl FEIZIEEEE DERE DR |were not affected by the treatment at 100 mg/kg/day.
LOHHLHLNT=, In the 300 mg/kg/day group, there was only a slight reduction
1000 mg/kg/El'Gli?Q‘é-EﬁFﬂﬁ@Eﬁ# (3FIR7-158)IZIEEEE R |of food consumption during the first 2 days of treatment.
VHREEMEOPEEORINALNT-, At 1000 mg/kg/day, there was a moderate reduction of food
consumption and body weight gain, during the first part of the
treatment period (days 7-15 of pregnancy).
ER IIREYIOFEHAEEMEEILTOLSIICEEOHLNS: The mean body weight gain of the pregnant animals is
EHAEEME (o) summarized as follows:
Mean body weight gain (g)
BAELANIL (mg/ke/B) 0 100 300 1000 Dose-level (mg/kg/day) 0 100 300 1000
#5442k D7-D29 294 341 354 270 Whole treatment period: D7-D29 294 341 354 270
5 HE O&%): D7-DI 43 16 18 -25# First days of treatment: D7-D9 43 16 18 -25#
‘5 HE ORI :D7-15 75 113 96 47 First part of treatment:D7-15 75 113 96 47
BB D% F :D15-D29 194 230 58 224 Second part of treatment:D15-D29 194 230 58 224
ERDFELELLE -230 -183 -139 -256 Net body weight change -230 -183 -139 —256
#: p<0.001 #: p<0.001
ER EIREOFEEESELUTOLSICELEDHONS: The mean food consumption of the pregnant animals is
RS (o/H) summarized as follows:
Mean food consumption (g/day)
A=ZELANIL (mg/kg/B) 0 100 300 1000 Dose-level (mg/kg/day) 0 100 300 1000
%5824k D7-D29 143 142 144 130 Whole treatment period: D7-D29 143 142 144 130
B 5 HMORY: D7-DI 179 162  147%¢ 122# |First days of treatment: D7-D9 179 162 147+ 122#
BEDRIF:D7-15 153 156 145 127% First part of treatment:D7-15 153 156 145 127%
#E5D#%Y:D15-D29 129 136 144 133  [Second part of treatment:D15-D29 129 136 144 133
*: p<0.05, **: p<0.01, #: p<0.001 *: p<0.05, **: p<0.01, #: p<0.001
ER ARRE . Macroscopic examination
AERMEDOREICEDEIRFARIIVITIDORAETEA SN |No macroscopic findings were observed at any dose-level, that
Motz were ascribed to treatment with the test item.
BOT—45 Litter Data
BRI XIIFREZ DB L, BBIRAEIIMHELICBIL TR S [No treatment-related effects were observed on the pre— or
IZEEL =& (T H oA DT, post—implantation loss, the fetal weight or the sex ratio.
BEOBRE Fetal examinations
ABYMEOREICED, XITFEFMERNHSEE X SN S|No malformations or variations were noted at external, soft
NR.BEBRIEIERRECTTFELERIERHONGM D  |tissue or skeletal examination that were ascribed to treatment
1=o with the test item or considered to be of toxicological
significance.
bt

PIZ%t9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL BE1#E14 : =300 mg/kg AE

NOAEL maternal tox. : = 300 mg/kg bw

F11=xt 9 ANOAEL (NOEL)X &
LOAEL (LOEL)

NOAEL EZFR1E : = 1000 mg/kg (AE

NOAEL teratogen. : = 1000 mg/kg bw

F2(Zxt9 HNOAEL (NOEL)X [&
LOAEL (LOEL)

ER EFRHELL not teratogenic

X f5m Conclusion :
100, 300X [£1000 me/ke/ B TR E#%7-28 B34 ##% 0=k Y |[DIMETHYL SULFOXIDE, when administered daily to pregnant
RS XIZEBRELIEE .. DAFILRILHRFURIE100 |rabbit by gavage from day 7 to day 28 post—coitum at 100, 300
mg/keg/ B TIZBEMEHEZEELT . 300K 11000 mg/kg/ BT |or 1000 mg/kg/day produced no signs of maternal toxicity at
[FTEBECVLEREOBEMSEEEL, 100 mg/kg/day and was minimally to slightly maternotoxic at
PREOEEIZEEZTT. WTHORAELRILTHES (300 and 1000 mg/kg/day.
MEEEHLNEM ST, The embryofetal development was not affected and there were
H-T. BB REE~NDEEZEDEZELAN)LIL1000 no teratogenic effects at any dose—level. Consequently, the No
mg/kg/ B EHEELT=, Effect Level for adverse effects on the embryofetal

development was established at 1000 mg/kg/day.
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HEMES SAFILAIRF IR dimethylsulfoxide

CASE S 67-68-5 67-68-5
WmEE HE#ATE : Aldrich Source: Aldrich
INFBEE: S02246 Batch number: S02246
$ERE : 99.98% Purity: 99.98%
JERR
Hi&
HEHARSAY ZDith: OECDHARSA 41412, L -BERTEAER other: range—finding study according to OECD guideline 414
GLP#ES L\NVE no
HEBREToLE 2001 2001
ECECGIER)) o9¥ rabbit
—1— -5 FEE New Zealand white
XN ) It female
B5= 200, 1000 B UF 5000 mg/kg A& 200, 1000 and 5000 mg/kg bw
FR=H (MR 0k
BEZE RO gavage
RERHART REH29BICERK sacrifice on day 29 post coitum
RECAIR BN
REEH SEUR - XE%7-288 Exposure period : day 7 to day 28 post coitum, inclusive
MNIBLEE . &#H Frequency of treatm. : daily
*EEH . HAXE Control group : yes, concurrent vehicle
HEREN HENXSH Three groups of six mated female rabbits of the KBL New

Zealand white strain, received the test substance, DIMETHYL
SULFOXIDE (batch No. 35245-070), daily by oral administration
from day 7 to day 28 post—coitum at 200, 1000 or 5000
mg/kg/day.

One group of six mated females received the vehicle alone
(purified water) under the same experimental conditions and
acted as a control group.

Clinical signs and mortality were checked daily. Body weight,
food consumption and water consumption were recorded at
designated intervals.

HEREH PESE T On day 29 post—coitum, all the surviving dams were sacrificed
and subjected to a macroscopic examination. Animals found
dead or killed prematurely were also subjected to a
macroscopic examination and examination of the uterine
contents. The kidneys were sampled.

The uterus was weighed to allow calculation of the net
(corrected) body weight change and the fetuses were removed
by hysterectomy. The lifter parameters were recorded: number
of corpora lutea, implantation sites, early and late resorptions,
dead and live fetuses.

The fetuses were weighed and then subjected to fetal external
examination. The kidneys were sampled.
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RIRMEZEGI KRBT, AREX.
BRIELR)

ERIEEIN-E
AERIGH
#ratrkER
ER BEHOT—4 Maternal data
ETE Mortality
200K TA1000 mg/kg/ HDRAEL NIV TR EIZESEL=FE T/ |There was no treatment-related death at the 200 and 1000
[E5Eh o1z, mg/kg/day dose-levels.
5000 mg/ke/ BB Tl FETHIPCILEHERME DR 5 (ZEHEL |In the 5000 mg/kg/day group, one death was considered to be
D EEZLNT, related to treatment with the test substance.
B& R AE K Clinical signs
SHEOBRERIIVThOBEIZEE RSN G, No clinical signs of toxicity were recorded in any group.
WRE Abortions
WM OBICHRE T H DD DT, There were no abortions in any groups.
ER RE.EBHEERUVEKE Body weight, food consumption and water consumption
200% 11000 mg/kg/ BDFAEL AL TIHAE, {EEFE R UE |No treatment-related effect was recorded on body weight, food
KEITREICEEL-ZE (TR HFINGEL o1, consumption and water consumption at the 200 and 1000
mg/kg/day dose-levels.
5000 mg/ke/ BEEICHE LT, AEDEERFED  EESDHEE
BRORMEKEOHEZFEDFEINHONT=, In the 5000 mg/kg/day group, there was a marked body weight
loss, a marked reduction of food consumption and a moderate
PRI R reduction of water consumption.
WIFNOBEICHIR 5 ICBIEL-RNIRMAT R T A>T,
Macroscopic findings
There were no treatment-related macroscopic findings in any
groups.
EE BEoT—4% Litter data
BERAMBEANDR S (CBEL =52 (L1 h 7=, 200% U 1000 | There was no treatment-related effect on pre-implantation
mg/keg/ BB TIEEREBIBERADEE (LM o1z, 5000 loss. There was no effect on post—implantation loss in the 200
mg/kg/El'Gli%‘ﬁ?ﬁﬁﬁ‘:ﬂﬁ§ﬁ%gﬁﬁ5htc 44  |and 1000 mg/kg/day groups. At 5000 mg/kg/day, there was a
FERESHATFERERICFERNETYO R EIERUNE |dramatic effect on post—implantation loss: all four surviving
RL7T=, 200% 11000 mg/kg/ BB TIXPERIAEADERERILL |pregnant females displayed early, total resorption of uterine
EEEHONEI ST, contents at hysterectomy. There was no direct effect on fetal
body weight in the 200 and 1000 mg/kg/day groups.
RROBE
200% 1X1000 mg/ke/ B TIENRDFTMPERIEL A 5z, |Examination of the fetuses
There were no external malformations or variations in the 200
and 1000 mg/kg/day groups.
it

PIZxt9 ANOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL B &M : = 1000 mg/kg AE

NOAEL maternal tox. : = 1000 mg/kg bw

F1(Zxt9d HNOAEL (NOEL)X [&
LOAEL (LOEL)

NOAEL FRIRET : = 1000 mg/kg KE

NOAEL Embryotoxicity : = 1000 mg/kg bw

F21=%t 9 ANOAEL (NOEL)X &
LOAEL (LOEL)

ER & Conclusion :
PRI FICRKERT-28BFETE AR S LIIHEIZ, DAF |DIMETHYL SULFOXIDE (batch N°  35245-070), when
JLRILIRF R\ F &5 35245-070)(F200 K 11000 mg/kg/ |administered daily to pregnant females rabbits, from day 7 to
B Tld &L Z =, 5000 meg/ke/ HDFBAEL NIV TIEEELR |day 28 post—coitum, was well tolerated at 200 and 1000
FEE BRELL. EEERVIEKE~NDEELLEIL)HEE |me/ke/day. Severe matemotoxicity was recorded at the 5000
RS, TOERITIRESHICFERNRYDOEIERIUNEEL |mg/kg/day dose-level (marked effect on body weight change,
=N food consumption and water consumption) resulting in total

resorption of uterine contents in all pregnant females.

B (2) FIRft=TIEEEHY (2) valid with restrictions
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OTHER RELEVANT INFOMATION

HBEMEA DAFILRILRFR IR Dimethylsulfoxyde

CASEE 67-68-5 67-68-5

WEE {4438 . Sigma Aldrich Source: Sigma Aldrich
J\YF 1 29356-089 Batch : 29356-089
FEREE > 99% Purity : > 99%

JERR

Hik

HEHARSAY IVRRAUh - RESH Endpoint : Immunotoxicity

Hik . TOH: OPPTSORMSINf-AAF X /—h 780~
7800

Method : other: OPPTS harmonised guidance note 780-7800
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%4 : Sprague—Dawley

BERER - A

RELM : 288/

ILERSERE - 1B 6RFRE. 7

%58 : 0310 mg/l, 0.964 mg/| R\ 2.783
XERH - HY. BUEREH

Species : rat

Sex : male/female

Strain : Sprague—Dawley

Route of admin. : Inhalation

Exposure period : 28 day(s)

Frequency of treatm. : 6 hours a day, 7
Doses : 0.310 mg/I, 0.964 mg/| and 2.783
Control group : yes, concurrent no treatment

HEREH

i)

PSS

W

As part of a 13—-week inhalation toxicity study, three satellite
groups of rats (each of 5 males and 5 females) of the Crl:CD-
BR strain were exposed to DMSO, 6 hours a day, 7 days a
week, for 28 days using a snout—only exposure system.

A fourth group, acting a control, was exposed to air only. A
further group of satellite animals was not exposed to DMSO,
but used as a positive control in the immunotoxicological
investigations. The study mean analysed chamber
concentrations of DMSO were 0.310 mg/l, 0.964 mg/| and
2.783 mg/| for Groups 2 (Low dose), 3 (Intermediate dose) and
4 (High dose) respectively. The study was designed to comply
with OECD (Testing of Chemicals) and US EPA OPPTS
guidelines.

HEREH

SRBC-specific antibody secreting cells (ASCs) were
enumerated using a modification of the Jerne plaque forming
cell (PFC) assay. A single antigenic challenge with 2x108
SRBC in 1 ml of 0.9% saline was administered by i.v. injection
to the animals 4 days prior to termination. Administration of
the SRBC was staggered to allow conduct of PFC assays. To
act as a positive control, 2 days prior to termination, animals
were injected i.p. with cyclophosphamide at a dose of 50 mg/kg
in 0.9% saline. Prior to assay, petri dishes were coated with a
1% (w/v) solution of bacteriological agar dissolved in Earle’s
Balanced Salt Solution (EBSS). The pre—coated plates could be
stored at 4° C for up to 1 week before use.

On the day of assay splenocyte suspensions were prepared
from the animals by mechanical dissociation. Spleen cells were
washed by centrifugation and resuspension in EBSS, counted
and adjusted to the desired cell concentrations.

HEREM

The pre—coated petri dishes were allowed to equilibrate before
use at 37° C, in an incubator containing a 5% CO2 humidified
atmosphere. A suspension of SRBC from the same batch used
to immunise the animals was prepared by washing in 0.9%
saline and diluting them with EBSS to give a 20% (v/v)
suspension. Guinea pig serum complement was adsorbed
against the SRBC to remove any heterophillic antibodies,
adsorbed complement was diluted with EBSS and stored on ice
until use. Finally, a 0.5% (w/v) solution of bacteriological agar
in EBSS was prepared, and any complement inhibitors present
in the agar inactivated by addition of 1.6 ml of a 30 mg/ml
solution of DEAE-dextran per 100 ml agar. Once prepared, the
agar was maintained in a water bath set at 47° C until use.
For the assay, sufficient 5 ml polypropylene test tubes were
labelled to allow triplicate preparations of each cell

dilution for every animal, these were placed in a water bath set
at 47° C. Shortly before the actual assay the 0.5% agar and
20% SRBC were added to each tube and vortex mixed.

HEREM

Immediately before pouring the tube, the appropriate spleen
cell suspension and diluted complement were added. The tube
was then mixed and carefully poured onto the surface of the
agar—overlaid petri dish. The poured dish was gently agitated to
ensure an even distribution of the plaque—mixture and allowed
to set on a levelled base.

Plates were then transferred to an incubator at 37° C,
containing a 5% CO2 humidified atmosphere. After 2 hours

the plates were removed and fixed by adding 2 ml of 0.25%
glutaraldehyde in PBS. Plates were examined immediately or
stored for up to 7 days at 4° C before counting the plaques.
Plagues were visualised using a dissecting microscope with
sub—stage illumination.
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REEHFHAAEIIDMSONDRAZRE S BEELERT
HESYNTIERAE S MRS OBAL NG INE £ LT, B
HUA S SRR DR D 2L (PFC /RS BE ki D 3 fRE
(PFC/10e6#HB2) D ZEALIZESEL A D i M DB 5 H
1+5% 163 BIELT=, DMSOIL#S Y TILPFC/10e6 R U'PFC
RO AZEMSE, TOEELIREHMAnE 0 E I [R5
BEDRARIRIVIZR SMEMTIEAL, SR AEICEDEDTH
bEEZLND,

Immunotoxicological investigations indicated that inhalation
exposure to DMSO led to an apparent increase in the number
of antibody secreting cells in male rats, compared with
controls. Changes in the total number of antibody secreting
cells in the spleen (PFC/spleen) and also changes in the
relative numbers of antibody secreting cells, associated with
changes in other spleen cell populations (PFC/10e6 cells) were
measured. Since DMSO increased both PFC/10e6 cells and
PFC/spleen in male rats, the effect is likely to be a genuine
enhancement, not simply a broad spectrum increase in spleen
cell numbers.

mR

#Eam

ARABTHRESN-PFCRICDEMB DTS5 DOEDIEE LK
EVOCLIIFET BMIENHD. CNIEIFERREFTHASD
SYrDBEEMESICIZFAREICEEL TS, BLTEDRE
RIGIFBVEGHEERZF OIEAMONTEY. ho#ia
BOLOMEIEIFERRDIEITEEZTIE—BHNEETILT
HEINENSIERERIGICITEEDEENEH T S(Luster et al
1988, ICICIS group investigators 1998)C & &R L1=,

WSV THONI=KRELEE. SV TIEZDFREERL
ECRUBRESHICEET DIV RRA (EREER VIR
2. UUNBEIANOEEERINTNSILITEDE, Thid
DT —HIEDMSOIFRERICIEHEERIFIHNEETRET

o

It is worth noting that there was a high degree of inter—animal
variation in the PFC response reported in this study. This is
almost certainly linked to the genetic background of the
Sprague—Dawley rats, which are an outbred population. The
adaptive immune response is known to have strong genetic
linkage and work from other sources has shown that whilst
outbred species are popular models in toxicology

they have an inherent variability in immune responses (Luster
et al 1988, ICICIS group investigators 1998).

Based in the high variability observed in male rats, the lack of
effects in female rats and the lack of effect on the other end-
points relevant for immunotoxicity (spleen and thymus weights,
lymphocyte count), these data suggest that DMSO has no
effect on the immune system.
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107 B EICRIET S EMNTEINT, 2 TORBELS TR
ARRIEDFLRU)/AIRE. BERVELOERDEER
BAERLE, LHL. M5EeGLANIL R U IR DleMi ik T
T—IHRBIERBEDELEDLSEMN >, £ H MO REIMH
XIFHEEEADBE SO #IREGL. HEL-EY IS EEE
R EHEOHIEEBEITR TH>Tz. CNEDFERIEDMSO
RUOEERin vivolX B DDMS02(FELICHAETIEY IR
D BECRENE) L \EEEEEOETICHLERLRHES
ABELEEHT B,

HEBRYESA
CASE S
HMEE
SERR
Bk
Bk HARSA IVRRAUL - RESHE Endpoint : Immunotoxicity
GLPE&
HEBETo-F
EEEI g:Y9R Species : mouse
L 3 Sex : male
Riff . FOh: MRL/Ipr. C3H/lpr X 1* BXSB Strain : other: MRL/Ipr, C3H/Ipr and BXSB
HEZE - 8ok Route of admin. : drinking water
#5% : 3% DMSO XI[& 3% DMS02 Doses : 3% DMSO or 3% DMS0O2
XTHREE © HY . EAKEE Control group : yes, concurrent vehicle
HEREH KEXSHE Autoimmune strain MRL/Ipr, C3H/Ipr, and male BXSB mice
were
placed on a continuous treatment regimen with 3% DMSO or 3%
DMSO02 in the drinking water, ad libitum, commencing at 1 to
2 months of age, before spontaneous autoimmune
lymphoproliferative disease development could be detected.
This represented doses of 8-10 g/kg/day of DMSO and 6-8
g(kg/day of DMS02.
Plasma antinuclear antibodies were analyzed employing an
indirect immunofluorescence assay with chicken erythrocyte
nuclei as substrate. Serum IgG was measured by radial
immunodiffusion utilizing a quantitative immunodiffusion
kit. Direct antibody plaque formation was measured using
spleen cells from C3H/Ipr mice that had been injected ip
with 5 X 10e8 washed sheep erythrocytes (SRBC) 5 days
previously.
HER
R BWADIEEYMEBIZMRL Iork I AD ) FE554 A5 |Both compounds were observed to extend the mean life span

of MRL/Ipr mice from 5.5 months to over 10 months of age. All
strains showed decreased antinuclear antibody responses and
significant diminution of lymphadenopathy, splenomegaly, and
anemia development. Serum IgG levels and spleen IgM antibody
plaque formation, however, did not differ from control values.
There was no indication of involvement of systemic
immunosuppressive or antiproliferative effects, and treated
animals were observed to remain healthy and vigorous with no
signs of toxicity. These results demonstrate that high doses of
both DMSO and its major in vivo metabolite, DMSO2, provide
significant protection against the development of murine
autoimmune lymphoproliferative disease.
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HEMRL/1pr ¥ RIZH 1T 5 R ERBICRIFTEODMSONF
288

JKxEBE 3% DMSO(a 3% DMSO

ISSA—4 (18:EH#)  (183E&R) 438 H7)
EFER 10/17 8/8 6/9
BUOANAR S 10/10 3/8 1/6
ARk (%) 477+10  419+046 47.8+091
[ZfEEE (mg) 5459+51.6 201.8+249(b 243.2+445(c

HIRRE R (mg) 366.1+42.8 167.0+236(c  88.9+28.7(b
YU REEE (mg)  3680+£330  996+350(b 102+43(b

a) 18BN TR T L=< R (324 B TER/K 3% DMSO v/v T
BE5ERIRLIz. 43BE TR T LY U RIL35-458ET

3% Dgso@?ﬁ‘ééﬁﬁﬁﬁbf:o T—AEFE+ SEMTRSh
T3,

b) /K>t EEEELP < 0.001 TEHY

c) KRR EEEP < 0.005TEHY

d) MFEFAZIA (ANA) RIGZERIEMRER LT vt A Tl

Zo

EFFECT OF ORAL DMSO ON IMMUNE DISEASE IN MALE
MRL/1pr MICE

Water controls 3% DMSO(a 3% DMSO

Parameter (18 weeks old) (18 weeks old) (43 weeks old)
Survivals 10/17 8/8 6/9

Strong ANA response(d  10/10 3/8 1/6
Hematocrit (%) 477%1.0 419+0.46 47.8+0.91

5459+51.6 201.8+249(b 243.2+445(c
366.1+42.8 167.0+23.6(c  88.9%28.7(b
3680+330  996+350(b 102+43(b

Spleen wt (mg)
Thymus wt (mg)
Noie wt (mg)

a) Mice terminated at 18 weeks of age were started on 3%
DMSO v/v in the drinking water at 24 days of age, Mice
terminated at 43 weeks of age were started on 3% DMSO at 35
to 45 days of age. Data are expressed as means = SEM.

b) Different from water control at P < 0.001.

c) Different from water control at P < 0.005.

d) Serum antinuclear antibody (ANA) responses were evaluated
by indirect immunofluorescence assay.
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CASE S
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Bk
Bk HARSA IVRRAUE - RESHE Endpoint : Immunotoxicity
GLP#E&
HEBREToF
EEEI E:Y9R Species : mouse
i 3 Sex : female
Rt . TDh: SW Strain : other: SW
HBEZE - ip Route of admin. : ip
REHARM - 368/ Exposure period : 36 day(s)
MIBHEE - R Frequency of treatm. : daily
B EE : 100% DMSO% 25 g/kg 1:8M]. FiBI(X1.3 g/kg Z#1H |Doses : 2.5 g/kg 100% DMSO for one week, 1.3 g/kg every
BEICRIANHBICRZ=1=8) RV other day for the next week (because they appeared weak) and
RDIERIE 25 g/keZEH 25 g/kg
XA - HY. AT daily for the following 3 weeks.
Control group : yes, concurrent vehicle
HEREH XEXSH Two groups of 8 female SW mice were injected i.p. daily with
2.5 g/kg 100% DMSO for one week, 1.3 g/kg every other day
for the next week (because they appeared weak) and 2.5 g/kg
daily for the following 3 weeks. Control mice received identical
amounts of sterile saline by the same route. All mice were
immunized sc with 0.05 ml 5% sheep red blood cells on days 13
and 24, and bled twice by caudal incision on days 20 and 29.
Anti-SRBC hemagglutination titers were determined by
doubling dilutions; leukocyte counts, hematocrits, and organ
weights (liver, lungs, spleen, thymus, kidneys, and heart) were
measured by standard methods. The experiment ended after 36
days of treatment.
R
R DMSOMEL =Y I RATIEANTRIYYENBEIZEADLT - In DMSO-treated mice, haematocrits were significantly

decreased (p<=0.002) but still within the normal range. The
primary and secondary antibody response to sheep red blood
cells, leukocytes counts, body weight, and the size of the heart,
lungs, spleen, thymus, and kidneys were not affected.

DMSO treatment resulted in significant liver enlargement
(p=0.02). It is concluded that DMSO is not deleterious to the
humoral immune response in mice responding to a new antigen.
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Remark :

No skin sensitization reaction was observed in 23 subjects
after five 48—hour induction exposures to 75% DMSO solution
(each one preceded by a 24—hour pre—treatment with 5%
sodium lauryl sulphate) and challenge with 25% DMSO solution.
Clinical study: skin sensitization
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Remark :

DMSO administered intravenously can protect experimental
animals with massive stroke and brain swelling from

mortality and neurologic impairment. Studies in patients
suffering from cerebral trauma also suggest considerable
efficacy. Intravenous DMSO was used to treat seven patients
with stable spinal cord injuries. Because of drug—associated
hemoglobinemia and hemoglobinuria, the patients were studied
for subtle evidence of renal tubular dysfunction by serial
measurements of urinary beta—2—-microglobin excretion. No
increases in tubular protein excretion or decreases in
glomerular filtration rate were observed following short—term
infusions of 10-40% DMSO. No significant short—term
nephrotoxicity was observed from intravenous DMSO.

Clinical study: effects on the renal function
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