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Environmental and Policy
*Enhanced access to opportunities for
physical activity combined with health
education
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Informational and Educational
« Multicomponent educational practices
« Exercise prescriptions alone

Behavioral Interventions
+ Weight loss competitions and incentives
+ Behavioral interventions with incentives
+ Behavioral interventions without incentives
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Long-Term Consequences

Interaction Expectations Emotional Labor

: Frequgncy \ Deep Acting : Modify Feelings

« Duration
« Attentional deployment

« Variety
« Display rules « Cognitive change

Emotional Events / Surface Acting : Modify Expressions

» Response Modulation

N

« Positive events
« Negative events

Individual Factors

Organizational Factors

"R =R 1995, Ashforth®}
Humphrey, 1995).
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Individual Well-Being
» Burnout
« Job satisfaction
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AN

Organizational Well-Being -
« Performance O]-Z] Wi o070
+ Withdrawal behavior Y

A AE HAF 9 A

* Gender

« Emotional expressivity
« Emotional intelligence
« Affectivity (NA/PA)

« Job autonomy

* NA = negative affect; PA = positive affect.
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« Supervisor support
« Coworker support
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MAAO| O]x]= 3

L2|Li2oflAE x| 222

| HEH|, 23 % =2SIMH|, MM S22 22 2,592E(18 S, 2008

A

gt

)

0| ARBE Uk 2Lt HIZAoIZE2siM| thsiM= 245 7|0l DiXl= & FRsl S8 s

(NOAEL) & S¢KIE7} &3t olof], Rats=et XEY|, MAIA| 0jXl= F& S SD ratsE 0

23f S0I5IIAL IR-EE TA| X OECD SMARMS 275101 0, 10, 100 L 1,000mg/kg/day=

12 18], 3 5, 1352t it FofshA Mol 0lxl= S BIBINICt 1 Zat 1,000mg/kg/day

2 - 4= UL M7t AASH, ME SE2O| A M7 LAE IS JHSHIH Ha} HiE, A

H, HIE W 2P B3| SiKS 37t Ex LA, AF R MF| WA RXEH oY A S0| 2HEEIRICL

J2{Lt 10, 100mg/kg/dayZ0IM= Al SEOILE S0IH 014 A2 QiRICH, H(ih) SEE ZAIA

estradiol ¥ progesterone § L% &=2| ZR0 F28(p<0.001) U= ZAZIE LIELHAUOL £

20 FAO| X} Ll Mz 31t FAO| HIH AZI0| 7| W= FolM0| SUUCE

M2 No. 108-87-22] CiHu 3}3HA]8 712 = BEajeF 98,182
MY F718AZ LDso(IH-2)S 2,250mg/kg/day,
g %ﬂ}ol—éﬁ AR 5O} A 2 2 LCo(PR-2)E 41,500mg/nt/2ho]$10H, LDs(E 5
ZusMA| AA 502 wol ARgEH QAo I 3,200mg/kg/day ©1Jol1l, E7oA LCxw 7,613ppm/
EEEAIE ST /\1 OHF, Al FREE S A 4hE FEA Uk HhE Eof OfFt A o s
I FEH oY, 24 T AEA FElE Y Lazarew et al”’+ "TR-20)4 7,500~10,000ppm 22
Q—’F e AR A UkY? - ofof tigt = 2A1%F FoF =Esh 4R yEhaL, 10,000~
2 5 e vF 7|7bf| 2 A B4 WrRE7E 12,500ppme] eEe AP Z&5HH, Treon et al®
FESIER TS Bt =4 B Al vA] E7oA 3,330ppm = 10577t BHE sk 7 A
= ol H7kstarat st ol 7Rt &= st esololX= 370ppm
Rl Z 2N B ARs = (LC0)7F 8, 750ppm A|&AQ keE= FEFe] ok I =4S
(15,05 mg/L)* ol o] 1&wF5 ] A2009-68  cyclohexane®] EA1t ARHH, 2 7H1 AR gk
T TRMEAY B - HA 9 BAckdR AR R et & 7]FIcka SRty EE Aol gt oJEt 2AE &
71 Vol ool G4 EAEA & 40100Cx<20  3fA+= ethylacetate, cyclohexane 5°] ZgHe HEAL
mgllie] RIS dsision B ol ) B olBmeE B4R S AT S 2
off MRl 443 AL I, 8 A7 oS5 5 Fold SFAEAIR ”*53*174741 Sdo] ARk A7}
of It AE= §loich £ 2 2 B4 CAS HuEglon Y HE W eE T o] o E WAl
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23} 1357 Wk o] A F AW FE9 A
S FHekA Wsl =8 F447|, 12al AAA 9
FF T A P A= e ﬂ'%"&}—l——’ =4
F&F B (absolute toxic dose)2t -3l FF &=
glolslo] 2R AZFAS| oS Q%) 3leHEZ 9]

A H2ol 72279 B-PAH AR Z(MSDS)
ke TR el e

)R]

i :|o mlm

WERRTE

AlREE

CAS No. 108-87-29] wEAlo|Z2IALIO R
Sigma—Aldrich(USA)2] Lot No, 01144TH= A|=¥
500g9] 15 Al2K98.9%) AEEZE sl HPA=
+ Sigma—Aldrich(USA)IA Al2H 2|2 2 Ulolive
oil)& AME-SF3ATE

A %%% SLC Japanﬂlﬂi Ak 6579 9] SPF
(specific pathogen free)®] S.D(Sprague—Dawley)
rate TASAL SYETEE=ONA FUSH] ARSA|
Aol A 9 177t &3lshiey, T 5 ZF 3of 3
o AlFol HLdsHA FEEEE FIFAFEHE
= Fofste] it AlEE ZF Fojdto R 7
shal, FedEA o)A ARAAHW 235X L 380 xH
175mm)oll A ARSIt AR 2= 22+37T,
AEE 30~70%, 2% 150~300Lux, 12A|7Fe.2
sholom, AR 2ALR EatE AY 558 ILPAL
Z(LabDiet Picolab 5053 PMDE 22|qlEH}0] 2
(P=FE sgiol AHEA AFskeS sk3ieh A

St#o=

= HEAtol S =AY oA B
7Y feflEd ERE St 7I2AR Xﬂ%‘a flsf 1z
wEN 2] 42009-688 ‘SlEA] BE EA

SR AR R et 7]EY I GHS THeHEA
7ol 7|, 28 I B 2APOP 9l H A
oA Uehd AlE=49 F_-,_/dx}ii A13lo] t 2T
7NE0R AT = =
(NOEL), A&t Ers] ‘/PEPéL 5= Sl oA I
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AAE 5ol et A A 2l= SPSS 184 o83t
ANOVA testE #-2] 4% a = 001014 A3ttt 4
843 p<0.01, & APt QIR EE Afolle et
I} FoJ 9] thzH|u Q] Dunnett s £+ Duncan' s
multiple range testE 35t} 22 A= F
ot 7H] S AISH 594 (p<0.0D= A7gstaL, At
et (mean)d} EFHAKstandard deviation)= FEA|8F

¥ ot
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AEEE Fol 713§ dixls 29
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1,000mg/kg/day—E—4 A5 H4287= (19 1], [19
2] e Siet,

1,000mg/kg/day-2] ¢ & - 4

ta

= E olold
= Rol ojan

500 -

—e— Control
—O— 10mg/kg
—a— 100mg/kg
450 —A— 1000mg/kg

350 -

300 -

250 |

Male body weights(g)

150 -

100

1 7 14 21 28 35 42 49 56 63 70 77 84 91
Time(Day)

[33 1] Changes of body weight in male rats exposed to
methylcyclohexane for 13 weeks

A0 223
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(288.96+12.99g)oll Hl8l A5 #5H290.31+04.03g)
£ Holou fode glslch

Hematological & Serum biochemical
values ZiAt
ANPdEE o $8 & 4 - 5 55 FH5
Hematological values AAFEAIE (G D, GE Dof Y
BRI
AAED} A=t
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FEZ qlglen, dHlolAE 100mg/kg/day Fot-ol
monocyte7} o 241(1.25+0.26 10°/mm)o] B3l A
o (p<0.05) A 7HA(0.84+0.26 10°/mm)3HS,
E}. o, 1,000mg/kg/day=-¢] 785 & 5E=2 471 A
o] FAA Fo8= B o IR 2 71ES
&2 WBC(white blood cell count), NEU(meutrophil),
EOS(eosinophil), PLT(platlet)®] <=7} tzato] B3|
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450 —a— 100mg/kg
—A— 1000mg/kg

400 -
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T T T T T T T T T T T T T T
1 7 14 21 28 35 42 49 56 63 70 77 84 91
Time(Day)

[32! 2] Changes of body weight in female rats exposed to
methylcyclohexane for 13 weeks



(¥ 1) Hematological values of male rats

Item Control 10mg/kg/day 100mg/kg/day 1,000mag/kg/day
WBC 6.11 £ 251 6.15 £ 0.99 6.7 £ 0.96 12.84
NEU 222 = 1.03 257 £ 0.45 221 £ 045 5.85
LYM 0.90 + 0.49 0.67 = 0.16 1.06 + 0.18 1.16
MON 1.30 £ 0.46 122 = 0.15 1.77 £ 0.28 1.41
EOS 1.68 = 1.17 1.65 = 0.40 1.69 + 0.29 4.07
BASO 0.02 + 0.02 0.03 + 0.02 0.01 = 0.01 0.36
RBC 8.87 £ 0.33 8.57 + 0.16 9.05 + 0.21 7.77
HB 15.38 £ 0.75 14.96 + 0.36 15.62 = 0.47 12.2
HCT 4470 = 3.10 4204 = 118 4458 £ 1.26 34.7
MCV 50.36 = 1.99 49.04 = 0.84 49.28 £ 1.68 44.7
MCH 17.36 £ 0.73 17.48 £ 0.36 17.28 = 0.57 15.7
MCHC 34.48 £ 1.78 35.62 + 1.32 35.06 = 1.77 35.2
RDW 18.58 = 1.47 19.00 £ 0.97 18.38 + 0.63 248
PLT 768.60 £ 93.19 731.80 + 34.87 736.60 + 49.03 1,248.0
MPV 6.72 £ 0.49 6.50 + 0.43 6.84 + 031 6.3

* All values are expressed as mean + SD

+ WBC, white blood cell count (10*/mf); NEU, neutrophil (10°/mf); LYM, lymphocyte (10*/m);
MON, monocyte (10*/mi); EOS; eosinophil (10*/mr); BASO, basophil (10°/mi); RBC, red blood cell
count (10°/mr); HGB, hemoglobin (g/dl): HCT, hematocrit (%); MCV, mean corpuscular volume
(u0); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin

concentration (%); PLT, platlet (10°/ul); MPV, mean platelet volume (uf)

(¥ 2) Hematological values of female rats

Item Control 10mg/kg/day 100mg/kg/day 1,000mg/kg/day
WBC 588 = 253 405 £ 0.60 340+ 0.78 2.98
NEU 225 £ 1.09 1.60 = 0.30 131+ 033 1.46
LYM 124 £ 1.16 0.65 + 0.28 0.56 = 0.06 0.22
MON 1.25 = 0.26 092 + 023 0.84 + 0.26* 0.57
EOS 1.03 + 0.25 086 + 0.20 0.68 = 0.21 0.71
BASO 0.11 £ 021 0.03 = 0.01 0.01 = 0.01 0.01
RBC 7.90 £ 1.16 8.00 + 0.48 794 £ 057 5.57
HB 15.74 £ 3.89 15.20 £ 057 1554 = 1.03 9.0
HCT 4478 = 7.18 4652 = 3.02 4620 £ 3.05 28.2
MCV 56.62 = 1.16 58.14 £ 1.13 5824 + 1.18 50.7
MCH 19.76 = 2.25 19.04 £ 0.4 19.58 =  0.41 16.2
MCHC 34.88 £ 3.43 3272 £ 1.04 3364 £ 125 31.9
RDW 16.22 + 084 1638 £ 0.18 16.20 = 0.69 21.0
PLT 691.80 £ 77.95 639.00 + 105.47 594.40 + 225.54 83.0
MPV 6.26 = 0.48 628 + 053 6.24 £ 0.46 6.7

+ All values are expressed as mean + SD

+ Significant differences as compared with control : * p (0,05

+ WBC, white blood cell count (10°/mi); NEU, neutrophil (10°/mf); LYM, lymphocyte (10°/m);
MON, monocyte (10*/mf); EOS; eosinophil (10°/mf); BASO, basophil (10°/mr); RBC, red blood cell
count (10°/mr); HGB, hemoglobin (g/dl); HCT, hematocrit (%); MCV, mean corpuscular volume
(u); MCH, mean corpuscular hemoglobin (pg); MCHC, mean corpuscular hemoglobin

concentration (%); PLT, platlet (10°/uf); MPV, mean platelet volume (u()
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212y dAsHA F7k6kAaL, RBC(red
blood cell count), HB(hemoglobin),
HCT(hematocrit) & BA3HA 74
skl
3HH, Serum biochemical values A}
A3t GE D} o] pAEES A5l
+ 10mg/kg/daywoll Al TP(Inorganic
phosphorus) §%=7}F 246,36 £0.32
mg/d¢)oll Bls A A= {4
(p<0.01) Al 57H5.92+0.30mg/d0)s}
L, 100mg/kg/daytol A= TP
(total protein), ALB(albumin), IP &
T7F ) 2446.12+£0.19mg/d0, 4.00+
0.12mg/dl, 5.36+0.32mg/d0)°ll =]}
SAACRE o4 UAI(p<0.0D) 7t
Zy Z7H6.54+0.11mg/d0, 4.22+0.04
mg/dl, 6.82+0.30mg/d0)3F3A T}
ASTEANA= GE DA} Lol
100mg/kg/day Fo<+2] BUN(urea
nitrogen in blood), CREA(Creatinine),
LDH(lactate dehydrogenase), ALP
(alkaline phophatase) 5-¢] tjZ+o]
H[al} AAHA S7FsFA. 1t 7HA| Zpolel]
ozt = HAPL A FATHARI FofRt
F=|R] ekt &, 1,000mg/kg/day
BE 529 57t Aol B4

R M R EI R E
O

o

sHA| S7Fekal, BUN, ALT(alanine

aminotransferase), [P+ A8 7



HEAtO|Z =Ml Zgat HAAof 0[Xl= B

(¥ 3) Serum biochemical values in male rats o] A7) Xj‘%;].jr_, 7+ 2710 s =
Item Control 10mg/kg/day 100mg/kg/day 1,000mg/kg/day RS =A% Ayt 4~ 1 ,000mg/kg/day
TP 612+ 0.9 630+ 0.16 654 £ 0.11** 6.2 5 —

TolH Gk A, o, A, e, 7
ALB 400+ 0.12 412+ 0.04 422 = 0.04** & ! ok o L

ol o] Zako] AAEHA 2716k 1 ©
BUN 1476+ 215 1630+ 1.17 1686 £ 1.1 19.8 3 =2 Fafo] AAsH S718kAL
CREA 064+ 009 062+ 0.04 0.60 + 0.00 05 #11,000mg/kg/day-oll A F-Xa FAL
TBIL 0.10+ 0.00 0.10+ 0.00 0.10 £ 0.00 0.1 = S

s, =, A, vl 3 7ke] Figol dA
ALT 54.40 = 22.33 4340 % 6.66 49.40 = 14.22 41.0 o o

S =275 Z1Le =
AST 99.60 = 24.48 81.00+ 7.81 86.80 + 15.83 98.0 o]—7—ﬂ 07]—0}}*’\1:]—' :LFHL]_ q]‘l“—-e 7]?:
LDH 268.60 +173.38  232.40 +122.12 252.20 +177.69 239.0 o= 10, 100mg/kg/day%0ﬂ/\1% =T
ALP 293.40 £ 31.32 288.20 + 67.84 325.20 + 45.07 618.0 _4 ;(4 E 114 00 _4}\_] o %\‘]E]»
GLU 165.00 £ 15.26 17780 £ 9.93 167.40 £ 11.08 196.0
TCHO 72.00 £ 10.42 6320+ 9.01 70.60 = 14.57 60.0
76 5920+ 1228 5320+ 9.8 53.80 + 12.72 40.0 Ho| XZXIst™ AL
CPK 103.00 + 44.32 98.20 + 25.75 95.20 + 34.62 181.0 = = - =

A EET L S AL

IP 536+ 032 5.92+ 0.30** 6.82 £ 0.30** 7.0

A3} 10mg/kg/dayw ZP3IA lAlS:

« All values are expressed as mean + SD _

ol (mj v} Srkala A

« Significant differences as compared with control : ** p 0,01 ]— o (mlcrogranuloma)ﬂr H ‘—“L]— 6o

+ TP, total protein (mg/d(); ALB, albumin (mg/d0); BUN, urea nitrogen in blood (mg/d0); CREA, (bile duct prohferatlon)ol 7} 1?,‘:“ ﬂ@'ﬂ
creatinine (mg/d(): TBIL, total bilirubin (mg/d¢): ALT, alanine aminotransferase (IU/{ ); AST, w

o] 41
aspartate aminotransferase (IU/¢ ): LDH, lactate dehydrogenase (IU/{ ); ALP, alkaline Mﬂy 1oomg/kg/ day%qvﬂf 7\—%"] K

phophatase (IU/¢ ); GLU, glucose (mg/d0): TCHO, total cholesterol (mg/d0); TG, triglyceride (mg/

: . S HA (cytoplasmic vacuolation)[ 13
d0), CPK, creatine phophokinase (IU/¢ ); IP, inorganic phosphorus (ng/de).

3lo] 12 = it

(¥ 4) Serum biochemical values in female rats 1 OOOmg/ kg/ day;L oﬂj\i—t‘ ;% —4 U]
=3 o 5
ltem Control 10mg/kg/day  100mg/kg/day  1,000mg/kg/day AlEolE [:L%‘ 4]a H] 8l a4
P 662+ 028 690 + 0.16 692+ 029 6.1 ARFol =¥ | & (congestlon/
ALB 440+ 016 460 £ 012 448+ 013 34
hemorrhage)[Z® 5], AT A}
BUN 1528 + 0.97 1648 + 1.15 5200+ 83.18 0.1
. . a
CREA 060 + 000 060 + 000 330+ 604 06 (myocard1a1 necrosis)[ 19 6], 4%
TBIL 0.10 £ 0.00 0.10 + 0.0 0.10 £ 0.0 0.1 2] AL v|Eo|Z el YAIAE gf;
ALT 53.00 + 17.42 4020 + 1055  379.00 + 768.70 26.0 -
(macrophage aggregation)¥} 53
AST 96.60 + 27.59 7800 + 652  309.20 + 527.75 93.0
= & o o] =
LDH 217.00 + 100.63 23280 + 7476 35600 = 43138 4920 =g, 293 AFo o TJ T
ALP 13840 + 1424 15840 + 2511  876.20 +1,626.15 666.0 (protein cast)[1¥ 719} 28 / 28
GLU 159.60 + 1057 16380 + 7.76 13260 + 73.08 152.0 (1% glo] 717 194 wAEon]
TCHO 90.60 + 2.30 80.80 + 1447  97.80 + 23.89 43.0
SEURS A
6 3400 + 837 3660 £ 493 3340+ 713 37.0 argE AEe] A7 AR
CPK 88.40 + 2644  188.40 +217.03 8560 + 2347 89.0 7S 243 At AFER ] Eoo
I3 626+ 046 612 £ 039 540 + 188 0.7 oI5k
711 G2 AAEA] et
« All values are expressed as mean + SD ?:!‘7}194 7(5] 100m, /k dayi@W% Z_]_'
TP, total protein (mg/d¢); ALB, albumin (mg/d¢): BUN, urea nitrogen in blood (mg/d¢); CREA, o ~
creatinine (mg/d(); TBIL, total bilirubin (ng/d0); ALT, alanine aminotransferase (IU/{ ); AST, %94 D]/\‘”‘““o]‘é‘ol ].Eﬂ, ——lﬂ:ﬂ %%?'1' Oé

aspartate aminotransferase (IU/( ); LDH, lactate dehydrogenase (IU/¢ ); ALP, alkaline b O] 21‘_4] .T’_]‘i]-ﬂ 041’,]—
phophatase (IU/¢ ); GLU, glucose (mg/d0); TCHO, total cholesterol (mg/d0); TG, triglyceride (mg/ © ==
d0), CPK, creatine phophokinase (IU/{ ); IP, inorganic phosphorus (mg/df). 1 OOOmg/ kg/ day—TL01] /ﬂ-}_—‘- ]—%94 L—El]'

re
2
iz
™
e
r
o
o]
[y
ol
3
—



‘e ® o A
,' »
- -
- - L
- - ¥
...‘ " 0 w*
- ~

[33 3]

Representative photograph of
liver from the 100mg/kg/day
group, showing cytoplasmic
vacuolation

[38 5]

Representative photograph of
heart from the 1,000mg/kg/day
group, showing congestion

[22 4]

Representative photograph of
liver from the 1,000mg/kg/day
group, showing microgranuloma

[38 6]

Representative photograph of
heart from the 1,000mg/kg/day
group, showing myocardial

necrosis

(a2 7]

Representative photograph of
kidney from the 1,000mg/kg/day
group, showing protein cast

[a8 8]

Representative photograph of
kidney from the 1,000mg/kg/day
group, showing congestion

3.0 1
= Control
10mg/kg
100mg/kg
2.5
Z 20 e
£ - T
£
B 15
o©
4
k]
w 1.0
0.5
0.0 T T
Male Female
Test group

+ Significant differences as compared with control: * p<0.05, ** p<0.01, *** p{0.001

[ 9] Estadiol values in serum of male and female rats treated
with methylcyclohexane for 13 weeks
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of o3t oS YER= estradiol?} progesterone
of tialiA= (18 9], [29 10]0f] YER It Ha7 s
W SFAEAG] ol AARE ASshe AR B8
+ estradiol®] ¢ SR HR2TE 7|0 E AH
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27 EEN O™, progesterone?] A9 29 7]
o2 e T oEH +94(p0.05,
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3.0

mmm Control
10mg/kg
100mg/kg

2.5

2.0

Progesterone (ng/ml)
&
!
-

0.0

Méle Fen‘wale
Test group of animal

* Significant differences as compared with control: * p{0.05, ** p<0.01, p<0.001

[13 10] Progesterone values in serum of male and female rats
treated with methylcyclohexane for 13 weeks
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HAPAT} 2t Al E4 FofatolA e Bol4 o)
24L& glglen, EBP g4 ATE] A7k A2
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504011 94?‘& %Hﬂ%ﬂ 4 7] HkE
%1354 4] A
A Zz7) Wsle st
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3 2AMET LDso 2,250mg/kg/day(Th-9-22)

(¥ 5) Analysis of the estrous cyclicity and amenorrhea in the female
rats treated with methylcyclohexane for 13 weeks

Time Control 10mg/kg/day 100mg/kg/day
4-week 4.26 +0.64 5.40 £ 0.55* 5.00+0.71
13-week 4.50+0.87 410+ 0.89 4.40 +1.67

« Significant differences as compared with control : * p 0,05
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=2} Aol 7Rt A= S et
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NAAPATL A0 = 10 2 100mg/kg/day T
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o] 100mg/kg/day-oll4l monocyte”} F= &2 0]

15) NIOSH. Registry of Toxic Effects of Chemical Substances,
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— Toxicity Forecaster database (ToxCastDB) :
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