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N

H,1999). eyl A FEH A e WER ARl =d Zhed 1997d 7]
o8 A ARGl 1000F oSl =dE wEie w=FV|Eol AAH 3

A%

rlo

E4e AWSAALE  nonyl-phenol (4972%), FAHTFALE
Bisphenol A (61287%), Zet2H7FA4A|  butylbenzylphthalate (1832%),
diethylhexyladipate (1372+%), Z=H#:5X] 9] wREE-&E styrene dimers, styrene
trimers (18879%), &< (A #]) mancozeb (1946%) %ot} (F}sh7] &3,
1999).

H AFddE HEMAZ R =dR FAHE 52 S =79 s
A 9 YAt wE7]F (LA AI7-655)0] AQH U= BEH F
7} Abg o] & Bisphenol A (BPA)ol w3l faiAdFEE stuAtdich
BPAE T2 ofF A FAUY & 7}H o] E(polycarbonate) %2 7|& Y5 =
AREH I e BEER, 250 BPAS A7 Z3E B, BPAZE WE A
s dodl= vzt Sl detols Ags] g IA &gk

I%F<ke] BPAo| #3 HAARE AHEYWE BPAE 412 ©@3Fo5Hd
LD50& 73 A}, ul-2ol A= 2400 mg/kg, A== 3250 mg/kg o=
ER o1 (NIOSH, 1999), wh-2=ol BPAE 2ol & 90Ut Fofgh ofnhig Al
A3, FAEFNOAEL)S 2,000 ppm = YEwtew (KL et al,
1994), w225 o]&3% BPAo| tigt I AdAF A F2E&7F (NOAEL)S
1,000 ppm (130 mg/kg/day)® YWEF 2™ 5000 ppm ©|dol A AlFS 7ol
At ot oS AE A Fokal, HES ARERE Aol E oA
o1 w A skl (NTP, 1982). H 71 Ao Ay
al, 1987, Hardin et al, 1981) Algh wpg-2o] 5+ Fojgt Az 1,250
mg/kg/day ol A= Bt Hole] AldEo] & o, A= A FoAg
=

Aol = BEaol A= 160 mg/kg/day ol el A AFF7FEe] AstsE B

m>~

Fi B (Morrissey et



L, Blotol A= 640 mg/kg/day ©lstell = AldEd o3k FFE dFHA
okar, Al 1-16¢¥ 9 A= B2 FoAA gl o3 HIFAGA A= 1
mg/kg FoATolA alE& AstE BT

BPAS] Aselo #HAd AFZAE AHrd, d=d BPA 800 mg/kgs
@3] ARt fnTe WAHAESERE S8 A 2 ool FoFFe 80
%7F wAd=den, 8Y Feoe $ds] widEJATE A4 (Knaak and
Sullivan, 1966), 7ol 74 =2 A A o] && 3 dirlol] #3sk A5 (Pottenger et al.,
2000), rat liver S9 fractions ©]-&3F thAl&A A+ (Yoshihara et al., 2001)
S BPAS] dirte] #HE AF7F A H ATt (Spivack et al, 1994; Snyder et
al., 2000; Miyakoda et al., 1999; 2000; Steinmetz et al., 1997).

1936 HFAE AAZ Sz A

H
=

1713} (cornification in vaginal
smears) A THOE S BPAS s ZEUAE (estrogenic activity)o]
olg] (Dodds and Lawson, 1936), % <* human mammary cancer cells
(MCF-7)S o] &3 Ay ~=38Yd A¥ (Krishnan et al, 1993), 4A2Z
AAZ FEoly vAds =2 Agdl glycogen ¥ 2= AE (Bitman
and Cecil, 1970)¥ <
Bond et al,, 1980,) 52 & BPA7} okt o s =2 dzgS Kol Ao
# vk gloy, BPAZE sEoIu Age] AWM FRAHES A6
Fe A2

ps

(uterine water) ¥3t& Al3 (Morrissey et al, 1987,
slo

=

_
—

¢

]

Z o)

ol
=
X
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oz EEe] A vixes dFE A¥Hgez o

N

i
rr

014

EEdAEe] A2 HE3HA FolE st dold F e A4

W oolalZel mhg- o] BPAE 0.002 mg/kg/day

¢} 0.02 mg/kg/day 7d7T%2 Folsto] Hold A w27t dAdso] © 5 A
=

A A, ARAFF Bk, AATF A So| vEuv: dFnm
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(Vom Saal et al., 1998; Nagel et al., 1997) 7} At} o]# & A3 23+ BPA
BA A E Y] #4850 mg/kg/day)e] 1 / 25000 o i35 = A& Fe
, sETY &Y 55 58 MIFEE =4
e AL&FAFA = BPA A&l ofg JF2 AA-HA Ut (Ashby

et. al, 1999; Cagen et al., 1999).

2 B2 s =Y dozle

et A FrREE o] oF shw, W EH] Aol &
Ao AA oA Z2EAHH FujFozw A A8 g A
BEFs MH F JA, =FEHE Y Adel wet vl s F A
WAl getEd e vE VS 34 UEdE 7] wEel
OECD¢} m=rol A= 71 87 WS KHeksh WEH| Aol &4
(Park et. al, 2001).

AT dE AdAelA B2 FHE njity el HAgIEAdA 59

i?
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Y
ru

b

A 8 S A Y] AE

i=] g

;@

—

o2 wFd g s JheAol AFol=E = ki o SAAEARTF BF
=3 BPAC tid FAS5AAES s8] HEvAE Tdez 74 A7

X = 9IS Hrrela, SA Pz tdh estrus cycle S-S §3F9] BPA
7 W28 Al wAe 9gs Hriska, B2 Ful2 A" (Moris water
maze test)S F3sto] AAFEL FSETE W 7|gHo = JEgFS

Bhana gk,



2 Ao AFgEZAZR 8" HAdHE 9] (Bisphenol A, CAS No.
80-05-7, CisHi00)= A%k 2283, ¥l % 1.2, H]H 250-252 C(1.7 kPa), &+
152-153 C, 571 87 Pa (190 C), ¢Istd 207 C, ¥3sl2% 600 C & E9

o]F 1923\ EHdoA F=A Y FHEER Aol AFE A, 19454

AEH dFA SRR ARREEA gLt AlAE AT & ATl e ™

i
i)
fr
I
[>
=
il
-
o,
il

M

b sketell A -Agk AleFE 15 (Lot No. 033107)=

AbEEFA T HE =22 HEPA filters 34 A A3td B4 2715 AH&3H

ANPdseEs & - 9= 7799 SA4Y LA FA5E (Specific Pathogen
Free, SPF)?l Sprague-Dawley (SD) RatsZS #v}o] QA =g] =04 E<oF who}
barrier system®] TEANA 943t £3AIZ & AASt WS S FES
AHEEA T Al EES BPA S8 =F A4 iz, Ay, T5Ed, I

FEFoR PR o - 7 #1094 & 8ovhel® Abgehlvh
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= AER st dde @ AT wApy
&

L, kT, AFET e

M

S 49 A AW (inhalation chamber)W] 534 &% Aol X o thA
2 Fgatn gty FATVNE ol gagon, £ 256~21 C, FUFE
69.5~74.4 %, ¥7]3]7 11.0~11.2 3|/A17F, 4= -99.4~-105.7 mmH0 (=%

o] Az A AFsIATE (table 1). B3 A& 12A7F wo] =% 150

A gokom Ad=d F2 F5 F wd ARE FHS AR AHAE

% 39

Table 1. Environmental condition in inhalation chamber during the experiment

Chamber 0 Chamber 1 Chamber 2 Chamber 3

Items
(Control) (1,500 ppm) (3,000 ppm) (6,000 ppm)
T (C) 26.1 £ 04 253 £ 05 256 £ 05 256 £ 05
RH (%) 695 + 6.3 744 + 76 736 = 76 73.0 = 74
P (mmH-0) -105.7 + 14 -100.0 + 34 -994 + 4.8 -1004 + 36
R (I/min) 187.1 + 4.7 2404 + 2.3 240.0 + 3.3 239.1 =+ 2.3

T; Temperature, RH; Relative Humidity, P; Pressure, R; Flow Rate
All data values are expressed as total mean (for 8 weeks) + SD.
Chamber 0; 1.0 m’, Chamber 1,2,3; 1.3 m’



F84 13 mY F93H (Model No. SIS-20RG, SIBATA Co., LTD,

Japan)¢} 4 AE WHAGLH] TS5 o] 85te] HMAFZ A AT

TS 900 mg/m=E AASI, AFdEAHES f2E A7) (Model No.
DM-800 & DF-3, SIBATA Co., LTD, Japan)& ©°]&3te FAE7|e 44T
T2 53se] FY Ay YR F A, 8T HZAF T

gEatel 19 647, F
%

S
_O‘L
22
£

ANAEZAe F7] & HEE MCE filter (pore size 45 um, 37 mm)E 7H<SIA]
ANH 7] (Gilian, USA)ell F-Zatel FHAH e A= s57] fIA A
H T4 20 £/mine 2 AZALE 5 7] T AEE AFASIAT

BPA At =Z7] #ExEE FAs7] st 99AIS Anderson Sampler
(Impactor Serial No. 200913, SIBATA Co. Ltd, JAPAN)®} 80mm ZH

(T60A20, pallflex products, co., Japan)E A& 3}t

it



Table 2. Experimental design on the study of 8 Weeks inhalation toxicity of

Bisphenol A
Dose
Group , Sex N
(mg/m’)
Group 0 0 M 10
(Control) F 10
Group 1 M 10
10
(Low) F 10
Group 2 M 10
) 30
(Medium) F 10
Group 3 M 10
. 90
(High) F 10

M, Male, F; Female, N; Number

2Ty 43 & FRIA AFS AL, TR T 1FAdu AES
AT SRR TE =Y F oY 18] BE SEo da w2



v, W7}

fr
=
e
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¥
e
=

o] ethyl ether

2 &l
(2) g 2 AAgststa

E2E A

il
off

e Bopsuel A Foje AH el BT A5 (Sysmex F-820,
Japan)< °]-&3te] WBC, RBC, HGB, HCT, MCV, MCH, MCHC, PLT &<
ZAsla, FHAESEA 7| (TBA 20FR, Japan)E o839 total protein,
blood wurea nitrogen, creatinine, alanine aminotransferase, aspartate
aminotransferase, alkaline phosphotase, glucose, total cholesterol, total

bilirubin, lactic dehydrogenase 5= =74 3}%t}.

(3) 3715% 54 2 WA=HAA



Hh A A 2

xr
R

R

N

ey
&

WoH

(one-way ANOVA)A f24do] JAAE A5+ Dunnett thEH| L HS o] &
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2. A F7] (Estrus cycle) Al &

AHNE APEHD F2Z 59U 9% 2419} 3A] Aol AFH . A%
UAAE obzl o] AGE PBS (Phosphate buffered saline) 0.1 ml& A&

gto] A 5, SEhol= Fefsd "oy Axrie i, WEgsE 1A

o], FAn A& ol gete] HHA MEE st WA F7](estrus cycle)E

=43t} estrus cycled estrousol 4] Thg estrous 7hA| 9] Al7HS 9

(2) A 57] @A (stage) dE7]=

U719 7 dAE  stage®] #7152 Heindel ¥ Chapin (1993)°] A|
Algh 71wt Adekdth =, F 471 (diestrus)= WE 9 A 2H3Hd o]
A ¥ (large cornified epithelial cells)7} Holal, <FzF HolAdolth oA A7)
(proestrus)= ZFstAta Al 29t S thalA A9 A E  (rounded polynucleated
epithelial cells), +31 A ¥ (nucleated cells)®} M7} Holi, UFols W
golge] o] e AAE7E vetdth 27 (estrus)e B2 2SI A
X7 HolW, Z7ldlE vk FEH Y FIAETE ot wEET WA

(metestrus)= o] = T AIAMES} WA F7F Wol] A&AH T
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Al 3 Add

1. EYSHAE

7}. BPA 5% ¥ BE¥ .

7 W BPAS] ERFEE AFE Tzito] 105 ng/m, FHE Emiol
305 mg/m’, Z1#] 3 AFE ZTZo] 883 mg/mE ZEH A (table 3). 2+t
Z 255t appendix 3o UEMNQlen, A Z2w5w 100 me/m,
30.0 mg/m’, 90.0 mg/met LAFAZE 5 %lE FZRHJT. AFAEES
Anderson Sampler® < 283 ¢/min® 20%-7F 2 FH3se] BPA B39 4=t

1S/
11/

A7) ExE B35 A3 AQH%F 445 mg & 3.3m ©]3H7F 1.07 mglo = 24.04
omw (table 4), YA =719 BEEE figure 29 2ol A& 717+
Al 5] HitsEl3= figure 19 YEF AT

o

_13_



Table 3. Concentration of Bisphenol A by exposure groups

Concentration (mg/m’)

Groups

Establishment Upper Lower Mean + SD
Control 0.0 0.0 0.0 0.0 £ 0.0
Group 1 10.0 13.3 7.3 105 + 1.59
Group 2 30.0 39.9 20.0 30.52 = 4.28
Group 3 90.0 111.84 73.75 88.3 = 8.64

_14_



Concentration (mg/m3)

160

140 - i
120 1 -
. 88.3+ 8.64 mg/m3 A\
100 [ A -
1A A \ A
80| >4 aa - /A“\A A\/ M—AAA&/ \‘A/ ]
60 _- -
- 30.5+ 4.28 mg/m3
40 ° ° /.\ _ o _ee. ..\ -
2 _. ..7.....7/,,.... "”'.\..\\..7 7./...\.// o 00 .. \"... 0@ ]
4 .I\..I..*..I.I——l....-.ll..'..lll\.ll.l\.....\...
0 10.5+ 1.59 mg/m3 ]
-20 T T T T T T T I ' I
0 10 20 30 40 50 60
Exposed Time (Day)

Figure 1. Changes of Concentration in inhalation chamber
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Table 4. Particle size distribution analysis of bisphenol A

Particulate Mean

Stage No. (¢m)

Ratio (%)

Total (%)

(mg)
0 (11.0 ~ ) 0.56 12.58 100.00
1 (7.00 ~ 11.0) 0.28 6.29 87.41
2 (470 ~ 7.00) 1.01 22.70 81.12
3 (3.30 ~ 4.70) 1.53 34.38 58.42
4 (210 ~ 3.30) 0.80 17.98 24.04
5 (1.10 ~ 2.10) 0.20 4.49 6.06
6 (0.65 ~ 1.10) 0.06 1.35 1.57
7 (043 ~ 0.65) 0.00 0.00 0.22
BUF" ( ~ 043) 0.01 0.22 0.22

* 1 back up filter
Sampling flow rate : 28.3 ¢/min
Sampling time

20 min

_16_



Particle size disiribution curve
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S (table 5, table 6, figure 3, figure 5), Al E =2 AFTWHIE o] Zgtol] H
o

o8k WaE Ro|lx &t} (figure 4, figure 6).

Table 5. Body weight of male SD rats inhaled Bisphenol A for 8 weeks

(Unit : g)

Group 0 Group 1 Group 2 Group 3

(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
exposure day 212+ 5 211+ 6 212+ 5 211+ 6
after 1weeks 257 + 10 256 + 8 260+ 9 256 + 11
after 2weeks 306 + 18 301+ 14 314+ 14 301 + 17
after 3weeks 341+ 24 334+ 18 351 = 21 336 = 22
after 4weeks 374 + 27 361 = 21 382 + 26 363 + 25
after Sweeks 397 + 28 385+ 25 404 + 28 387 = 29
after 6weeks 417 + 32 405 + 27 420 + 37 403 + 31
after Tweeks 435 + 37 424 + 27 446 + 38 417 £ 37
after 8weeks 457 + 42 440 + 29 465 + 41 431 + 41

All values are expressed as mean = SD

Significant differences as compared with control: * p < 0.05
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Table 6. Body weight of female SD rats inhaled Bisphenol A for 8 weeks

(Unit : @)

Group 0 Group 1 Group 2 Group 3

(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
exposure day 178+ 5 178+ 5 178+ 5 178+ 5
after 1weeks 202+ 7 201+ 9 205+ 10 204 = 8
after 2weeks 225+ 10 220 = 15 226 + 11 225+ 13
after 3weeks 239+ 14 233 = 17 243 + 13 244 = 17
after 4weeks 254 + 16 245 + 18 257+ 15 258 + 21
after 5weeks 263+ 16 251 + 22 264 + 13 266 = 20
after 6weeks 267 + 16 260 £ 21 272 + 14 275+ 25
after 7weeks 276 + 18 270 = 19 281 + 18 285 + 25
after 8weeks 285+ 21 207 + 22 287 + 17 289 + 26

All values are expressed as mean * SD

Significant differences as compared with control: * p < 0.05

_19_
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Figure 3. Body weights changes in male rats inhaled Bisphenol A for 8
weeks
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Figure 4. Changes of body weight gains in male rats inhaled Bisphenol A

for 8 weeks
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Figure 6. Changes of body weights gains in female rats inhaled Bisphenol
A for 8 weeks
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=
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Table 7. Absolute organ weight of male SD rats inhaled Bisphenol A for 8
weeks (Unit : mg)

Organ Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)

Thymus 4916 + 134.6 646.0 + 264.2 500.0 + 815 544.8 + 142.5
Adrenal R 346+ 7.1 336+ 75 432+ 174 402 + 6.7
Adrenal L 312+ 80 344+ 41 344+ 29 414+ 6.7

Testis R 1509.6 = 789 1562.6 + 158.2  1588.2 = 66.6 15104 + 73.0
Testis L 1527.2 + 66.0 1466.4 + 211.7 16128 + 91.3 1488.0 + 69.6

Heart 13344 + 1479 12596 + 1324  1280.8 + 44.8 1235.2 + 61.3
Lung R 866.2 + 93.9 851.8 + 141.8 882.0 + 587 860.4 + 139.1
Lung L 461.0 + 445 464.2 + 615 429.2 + 3456 432.8 £ 49.2

Kidney R 1264.2 + 834 1314.0 + 116.1 13246 + 975 1224.6 + 105.7
Kidney L 12356 =+ 694 1264.0 + 1219 13076 + 1257 12274 + 89.3

Spleen 751.8 £ 139.5 663.4 + 83.6 743.0 + 113.2 597.6 + 122.6
Liver 10940.2 =+ 27577 10543.2 + 692.0 11138.0 + 1455.6 9858.8 + 1117.6
Brain 20154 + 1320 2011.6 + 91.5 20294 + 1354 20524 + 51.2

All values are expressed as mean = SD

Significant differences as compared with control: * p < 0.05
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Table 8. Absolute organ weight of female SD rats inhaled Bisphenol A for
8 weeks (Unit : mg)

Organ Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
Thymus 516.6 + 94.0 4192 + 1279 505.8 + 63.5 464.2 + 73.8
Adrenal R 428 + 6.4 336+ 65 316+ 4.8 404 + 10.2
Adrenal L 33.0+ 7.9 336+ 4.98 33.8+ 6.9 412 + 4.6
Ovary R 64.6 = 12.4 52.4 + 83 582+ 99 57.0 + 19.8
Ovary L 51.4+ 9.2 56.8 + 10.8 66.2 + 30.2 56.2 + 12.6
Heart 908.2 + 81.2 831.0 + 68.0 870.6 + 100.6 869.4 = 70.0
Lung R 630.6 + 53.7 646.8 + 67.6 683.0 + 46.7 611.4 + 50.9
Lung L 3452+ 29.8 3546+ 17.2 3542 + 14.8 337.6 + 24.2

Kidney R 762.4 = 106.5 7.8 £ 31.7 781.2 = 54.4 813.0 £ 69.4
Kidney L 7716 = 114.9 780.6 + 41.9 817.0 £ 65.2 825.4 + 69.7

Spleen 499.0 + 50.2 470.8 + 32.2 490.0 + 44.8 455.0 = 68.5
Liver 60704 + 568.7 64542 + 8646 66034+ 545.0 6617.6 + 683.0
Brain 1882.8 + 52.9 19206 + 1179 19126 + 1094  1839.0 + 108.8

All values are expressed as mean * SD.

Significant differences as compared with control: * p < 0.05
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Table 9. Relative organ weight of male SD rats
for 8 weeks (Unit : %)

inhaled Bisphenol A

Organ Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
Body 43772253  AldA: 204 4286+ 301 4160+ 261
weight (g)
Thymus 0.11+ 003 016+ 007 012+ 002 013+ 0.04
Adrenal R 0.008 + 0.002  0.008 = 0.002 0.010 + 0.005  0.010 = 0.002
Adrenal L 0.007 + 0.002  0.008 = 0.001 0.008 + 0.001  0.010 + 0.001+*
Testis R 0.35+ 0.04 0.38 £ 0.03 0.37 + 0.02 0.36 + 0.01
Testis L 0.35+ 0.03 0.35+ 0.05 0.38 + 0.03 0.36 + 0.01
Heart 0.31 £ 0.04 0.30 = 0.03 0.30 £ 0.02 0.30 = 0.03
Lung R 0.20 = 0.02 021+ 0.03 0.21 + 0.02 0.21 + 0.03
Lung L 0.11 + 0.01 0.11 + 0.01 0.10 = 0.01 0.10 = 0.01
Kidney R 0.30 £ 0.02 0.32 = 0.02 0.31 £ 0.04 0.30 = 0.03
Kidney L 0.28 + 0.01 0.31 £ 0.03 0.31 + 0.04 0.30 + 0.02
Spleen 0.17 + 0.04 0.16 + 0.02 0.18 + 0.03 0.14 + 0.02
Liver 251+ 0.14 254 + 0.07 261+ 0.37 2.38 £ 0.28
Brain 0.46 + 0.02 049 + 0.02 048 + 0.05 0.50 = 0.03

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05
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Table 10. Relative organ weight of female SD rats inhaled Bisphenol A
for 8 weeks (Unit @ %)

Organ Group 0O Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
Body 2737+ 104 2724+ 96 2616+ 119 2535+ 114
weight (g)
Thymus 019+ 003 016+ 005 019+ 003 018+ 003
Adrenal R 0.02 £ 0.00 0.01 + 0.00 0.01 = 0.00 0.02 = 0.00
Adrenal L 0.01 + 0.00 0.01 + 0.00 0.01 + 0.00 0.02 £ 0.00%
Ovary R 0.02 £ 0.00 0.02 £ 0.00 0.02 £ 0.00 0.02 £ 0.01
Ovary L 0.02 £ 0.00 0.02 £ 0.00 0.03 + 0.01 0.02 £ 0.00
Heart 0.33 £ 0.02 0.31 = 0.04 0.33+ 0.05 0.35 = 0.03
Lung R 0.23+ 0.02 0.24 + 0.03 0.26 = 0.02 0.24 + 0.03
Lung L 0.13 £+ 0.01 0.13+ 0.01 0.14 + 0.01 0.13 + 0.01
Kidney R 0.28 + 0.04 0.29 + 0.02 0.30 £ 0.02 0.32 £ 0.04
Kidney L 0.28 + 0.05 0.29 + 0.02 0.31 £ 0.03 0.33 + 0.04
Spleen 0.18 + 0.02 0.17 + 0.02 0.19 + 0.02 0.18 + 0.03
Liver 222+ 0.24 237+ 0.31 253 £ 0.30 262+ 0.35
Brain 0.69 £ 0.03 0.71 = 0.05 0.73+ 0.04 0.73 = 0.06

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05
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k3l (table 13), 4FH HA=oAM = Ak
I} ZFET (90mg/m)ol A T-cholesterolo] W zxol H]3te] HFeolst i
(P<0.05)E HAou, A WSl (89:23)&= FAEHJ o™ (HIGHHE,
1989), tt& A Aste A A gl = Fo& WsE HolA Ut} (table 14).
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Table 11. Hematological results in male SD rats inhaled Bisphenol A for

8 weeks

Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)

WBC 86+ 1.3 72+ 09 83+ 13 70+ 2.3
RBC 85+ 0.2 8.6+ 0.3 8.6+ 0.3 87+ 04
HGB 152+ 05 15.2 £00.6 151+ 0.6 156+ 09
HCT 458+ 1.2 46.0 +11.5 46.0 = 2.3 46.6 = 2.7
MCV 537+ 0.9 535+ 0.8 534+ 15 539+ 0.7
MCH 178+ 0.3 176+ 04 175+ 05 18.0+ 0.3
MCHC 331+ 04 330+ 04 329+ 0.8 334+ 04
PLT 1110 = 30 1131 + 45 1109 + 137 1108 = 71

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

WBC, white blood cell (10°/mm®); RBC, red blood cell (10°%mm®); HGB, hemoglobin (g/dl);
HCT, hematocrit (%); MCV, mean corpuscular volume (1); MCH, mean corpuscular

hemoglobin (pg); MCHC, mean corpuscular hemoglobin concentration (%); PLT, platelet
(10°Ar°)
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Table 12. Hematological results in female SD rats inhaled Bisphenol A for
8 weeks
Items Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
WBC 57+ 09 54+ 3.1 55+ 26 43+ 09
RBC 80+ 0.3 82+ 05 78+ 0.2 81+ 04
HGB 146+ 0.7 14.7 £ 0.6 14.4 £104 14.8 + 0.5
HCT 431+ 2.0 439+ 24 430+ 2.1 443 + 2.0
MCV 539+ 09 537+ 14 5.1+ 16 546 + 2.2
MCH 182+ 0.2 18.0 £ 0.6 185+ 05 182+ 0.7
MCHC 33.8+ 0.9 335+ 0.8 335+ 1.3 334+ 09
PLT 1106 £ 52 1018 + 103 1226 + 141 1124 + 52

All values are expressed as mean * SD.

Significant differences as compared with control: * p < 0.05

WBC, white blood cell (10°/mm®); RBC, red blood cell (10%mm?®); HGB, hemoglobin (g/dl);

HCT, hematocrit (%); MCV, mean corpuscular volume (1); MCH, mean corpuscular

hemoglobin

( 1 03/}13)

(pg); MCHC, mean corpuscular hemoglobin concentration (%); PLT, platelet
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Table 13. Biochemical results in male SD rats inhaled Bisphenol A for 8

weeks

Items Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)

TP 6.7+ 0.3 6.7+ 0.2 6.7+ 0.2 71+ 05
BUN 165+ 0.9 158+ 2.0 16.0 = 2.3 168+ 2.9
CRTN 0.8+ 0.04 0.8+ 0.04 0.8+ 0.07 0.8+ 0.04
T-BIL 03+ 015 0.3 £ 0.05 0.3+ 0.07 0.3+ 0.04
GLU 1464 + 10.8  131.22 + 206 1332 £ 85 1248 + 23.7
T-CHO 738 £ 6.1 69.0 £ 154 72.0 £ 82 816+ 79
AST 1214 + 204 128.0 £ 165 1382 £ 109 128.8 + 24.8
ALT 552+ 75 49.6 £ 6.2 488 + 4.9 50.6 + 5.9

ALP 251 = 20 306 + 67 287 = 40 292 = 96
LDH 1730 £ 1059 1957 £ 556 2215 + 496 1897 £ 901

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

TP, total ptotein (mg/dL); BUN, Blood urea nitrogen (mg/dL); CRTN, creatinine (mg/dL);
T-BIL, total bilirubin (mg/dL); GLU, glucose (mg/dL); T-CHO, total cholesterol (mg/dL);
AST, aspartate aminotransferase (IU/L); ALT, alanine aminotransferase (IU/L); ALP, alkaline

phosphotase (IU/L); LDH, lactic dehydrogenase (IU/L)
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Table 14. Biochemical results in female SD rats inhaled Bisphenol A for

8 weeks
Items Group 0 Group 1 Group 2 Group 3
(Control) (10 mg/m’) (30 mg/m’) (90 mg/m’)
TP 75+ 0.3 74+ 05 76+ 0.1 78+ 0.3
BUN 185+ 29 16.1 + 0.8 209 + 49 188 + 3.7
CRTN 0.8+ 0.04 0.8+ 0.05 0.8+ 0.04 0.7+ 0.05
T-BIL 0.4+ 0.05 0.4+ 0.09 0.4 £ 0.08 04+ 0.07
GLU 104.2 + 9.1 104.2 £ 253 9.4+ 278 1016 + 16.1
T-CHO 101.0 + 21.3 726 £ 11.3% 85.4 + 16.5 63.6 + 16.5%
AST 124.0 £ 17.0 1136 + 125 1126 + 8.0 120.2 + 265
ALT 362+ 2.9 392 + 44 362+ 74 40.6 + 8.9
ALP 149 = 49 145+ 38 156 £ 45 184 + 39
LDH 2274 = 570 1797 £ 704 1548 + 422 2062 + 596

All values are expressed as mean = SD.

Significant differences as compared with control: * p < 0.05

TP, total ptotein (mg/dL); BUN, blood urea nitrogen (mg/dL); CRTN, creatinine (mg/dL);

T-BIL, total bilirubin (mg/dL); GLU, glucose (mg/dL); T-CHO, total cholesterol (mg/dL);

AST, aspartate aminotransferase (IU/L); ALT, alanine aminotransferase (IU/L); ALP, alkaline

phosphotase (IU/L); LDH, lactic dehydrogenase (IU/L)
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Figure 7. Histopathology of lungs of rats. A. control normal
lung. B. exposed to Bisphenol A for 8 weeks. normal lung.
H&E stainingx200
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Table 15. Estrus cycle of female SD rats inhaled Bisphenol A for 8

weeks

1 cycle
days

Day

No. of

animal

Control

10mg/m’

30mg/m'

90mg/m'

¢ estrus —> estrus

1 cycle days

D(diestrus), P(proestrus), E(estrus), M(metestrus),
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=

o] 281%, 309%x% FoEI, TR 401%, BT7xE =0 5o
H 37 g1l (table 16, figure 9).

N
=X
o2
=
_O\L
2
Ho
Lo
2

Table 16. Moris water maze time of SD rats inhaled Bisphenol
A for 8 weeks (Unit : second)

Day 1 2 3
Male
control 59.9+12.9 32.4+28.4 19.3+10.6
90mg/m’ 74.0+11.1 17.9+14.2 26.3+21.2
Female
control 50.6£21.9 28.1+£21.8 30.9£20.9
90mg/m’ 65.9+24.7 40.1+£30.4 35.7+18.1
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Figure 8. Moris water maze time of male SD rats inhaled Bisphenol A

for 8 weeks
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Figure 9. Moris water maze time of female SD rats inhaled Bisphenol A

for 8 weeks
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A A kA 7] = (World Wildlife Fund)oll A W&H| Al Ed =2 A A sk, v
=r Illinos EPACl A WEr Ao} 715 (probable) =2 2 A A3 BPAE U &
WAkl AFHE A 504 o) ate] Hglont, , &, AFY AFAgu} e 1]

At GFe Adsas A W A

N
rob

ZofAbalzl BarE vk fiv
(http://www.bisphenol-a.gr.jp). BPAX= @ Zl(resin)e] A ZHAHANA =4 7}
S M Qeow, AaEA e #xle HEFSAEAE I H-<d (dermatitis)
S fFst = vt (Fregert, 1981; Romaguera et al., 1981; Pegum, 1979).
NIOSH (1979)+= @] Azggold =sd + 3= T=AE 200,000 &2
FAkgE vk v BPAZE ¥ R-5 Fete] FaEwW A, 3, v, A, 8 s
o 4% 7FA2ds Bwark Jdu (Sax, 1975).

BPAS Fwsts d2abs dwkelel] vste] thaFe] BPAC =Fd & 3=

m 2 3&FLE #gst vt (http://www.bisphenol-a.gr.jp). ¥l=, d&

(http://www.bisphenol-a.gr.jp).
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Appendix 1. Temperature (T) and relative humidity (RH) in inhalation
chamber for 8 weeks

Exposed Group 0 Group 1 Group 2 Group 3

(Control) (10.0 mg/m’) (30.0 mg/m’) (90.0 mg/m’)
day T(C) RH(%) | T(C) RH(%) | T(C) RH(%) | T(C) RH(%)

1  Mean 25.1 76.3 24.3 81.2 24.4 80.6 245 80.3
S.D. 0.53 415 0.45 491 0.51 457 0.44 498
2  Mean 25.1 74.2 24.5 80.4 24.7 79.1 24.6 785
S.D. 0.86 5.69 0.75 6.74 0.80 712 091 7.34
3  Mean 24.9 73.8 24.4 79.5 24.5 79.2 24.4 78.4
S.D. 0.45 421 0.26 452 0.27 4.23 0.36 4.38
4 Mean 25.2 74.6 24.6 80.1 24.8 80.0 24.7 79.0
S.D. 0.40 4.44 0.21 456 0.24 4.29 0.32 459
5  Mean 25.2 75.0 24.4 80.4 24.7 79.8 24.8 78.9
S.D. 0.47 481 0.41 5.05 0.52 4.88 0.58 4.85
6  Mean 25.5 75.2 24.8 81.3 25.0 80.9 24.9 79.8
S.D. 0.60 5.09 0.46 5.04 0.58 5.01 0.59 5.06
7  Mean 25.9 76.2 25.3 82.1 254 81.5 25.2 80.4
S.D. 0.59 5.46 0.61 6.87 0.62 6.73 0.67 7.04
8  Mean 26.0 76.2 25.3 81.9 25.5 81.4 25.3 80.3
S.D. 0.69 5.60 0.75 6.45 0.78 6.25 0.77 6.69
9  Mean 25.8 75.2 25.0 81.0 25.3 80.3 25.1 794
S.D. 0.71 5.37 0.62 6.46 0.77 6.34 0.78 6.26
10  Mean 25.7 74.9 24.9 81.1 25.3 80.1 25.0 795
S.D. 0.45 5.39 0.36 5.48 0.55 5.66 0.53 5.45
11 Mean 26.1 76.8 25.3 82.6 25.7 81.5 25.7 81.0
S.D. 0.40 6.36 0.48 7.50 0.41 7.30 0.55 7.62
12 Mean 25.5 74.2 24.8 79.3 25.1 79.0 25.0 78.1
S.D. 0.59 5.89 0.43 6.83 0.55 6.67 0.59 6.82

_46_



Exposed Group 0 Group 1 Group 2 Group 3
(g)a (Control) (10.0 mg/m’) (30.0 mg/m’) (90.0 mg/m’)
Y T(C) RH(%)| T(C) RH( )| T(C) RH(%)]| T(C) RH%)
13 Mean 26.2 76.5 25.2 82.8 25.8 82.0 25.7 81.5
S.D. 0.40 6.21 0.44 7.35 0.43 715 0.46 7.62
14 Mean 25.9 75.7 24.9 81.4 25.4 80.1 25.3 79.3
S.D. 0.61 5.20 0.40 6.90 0.52 6.72 0.61 7.34
15 Mean 25.7 71.2 24.9 74.3 25.1 735 25.2 72.6
S.D. 1.18 6.63 1.13 7.62 1.16 7.47 1.34 7.67
16 Mean 26.2 69.0 255 74.7 25.7 74.2 25.6 73.3
S.D. 1.44 481 1.26 6.02 1.43 574 1.50 5.96
17 Mean 26.5 65.0 25.7 68.8 26.0 68.3 25.9 675
S.D. 0.60 513 0.49 7.44 0.57 712 0.65 7.24
18 Mean 26.6 63.9 25.9 68.2 26.3 67.7 26.2 67.1
S.D. 0.61 3.56 0.75 553 0.63 5.21 0.70 5.33
19 Mean 25.9 69.6 25.1 75.0 25.4 74.3 25.3 73.8
S.D. 1.24 6.04 1.24 5.69 1.22 5.31 1.40 553
20 Mean 25.5 74.4 24.5 80.8 24.8 79.9 24.7 79.3
S.D. 0.56 5.36 0.40 7.89 0.48 7.33 0.55 7.85
21  Mean 255 74.6 24.5 81.1 249 80.2 24.8 794
S.D. 0.57 4.08 0.45 6.03 0.48 5.58 0.55 6.14
22 Mean 254 74.6 24.5 81.6 24.8 80.7 24.7 80.3
S.D. 0.81 5.89 0.68 761 0.80 712 0.88 7.65
23 Mean 26.0 74.1 25.2 80.5 25.4 80.1 25.3 79.6
S.D. 0.98 547 0.95 6.98 1.00 6.54 1.06 6.90
24 Mean 26.0 70.7 25.3 75.9 25.6 75.3 25.4 4.7
S.D. 1.22 498 1.14 592 1.19 5.71 1.29 5.98
25 Mean 26.4 69.7 25.6 75.0 259 744 26.0 739
S.D. 0.91 462 0.82 6.95 0.88 6.45 091 6.83
26  Mean 26.3 70.8 25.5 76.1 25.8 75.2 25.9 74.7
S.D. 1.33 5.64 1.24 7.46 1.32 7.20 1.42 7.34
27  Mean 26.5 735 25.7 79.0 26.0 78.1 26.0 77.6
S.D. 1.33 6.55 1.21 6.87 1.27 6.86 1.36 6.92
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Exposed Group 0 Group 1 Group 2 Group 3
(l;a (Control) (10.0 mg/m’) (30.0 mg/m’) (90.0 mg/m’)
Y T(C) RH(%)| T(C) RH(%)| T(CT) RH(%)]| T(C) RH(%)
28  Mean 25.5 715 24.7 78.3 25.1 77.0 24.9 76.6
S.D. 0.96 5.88 0.98 753 0.98 7.36 1.10 7.41
29  Mean 26.0 67.4 25.1 72.6 255 715 25.4 71.1
S.D. 1.37 5.31 1.35 6.19 1.42 6.01 1.60 6.03
30 Mean 26.7 61.7 26.1 65.1 26.4 64.4 26.2 63.9
S.D. 1.37 3.60 1.34 498 1.38 479 1.54 472
31 Mean 26.3 65.0 25.7 69.9 25.9 69.1 25.7 68.5
S.D. 1.34 4.85 1.23 6.09 1.27 5.77 1.48 6.05
32  Mean 26.3 65.6 25.6 70.9 25.8 70.1 25.8 69.6
S.D. 1.36 495 1.31 6.22 1.31 5.97 1.49 6.11
33 Mean 26.7 62.3 25.9 65.2 26.2 64.5 26.2 64.1
S.D. 1.00 4.16 0.97 5.56 0.99 5.28 1.19 5.14
34 Mean 26.5 56.3 25.9 579 26.1 57.3 26.1 57.2
S.D. 1.18 3.37 1.17 4.60 1.22 453 1.35 4.28
35 Mean 26.7 62.7 26.2 63.8 26.5 63.0 26.4 62.8
S.D. 1.40 7.55 1.04 7.39 0.99 6.80 1.21 7.14
36  Mean 26.5 57.6 25.8 60.2 26.1 59.2 26.1 59.2
S.D. 1.30 3.70 1.40 5.39 1.40 498 1.52 498
37 Mean 26.7 56.4 25.9 59.1 26.3 58.3 26.1 58.2
S.D. 1.20 3.05 1.10 4.37 1.20 3.90 1.37 3.86
38 Mean 26.8 55.5 26.1 579 26.4 57.2 26.3 57.4
S.D. 1.33 4.03 1.32 4.20 1.31 4.26 1.47 3.93
39 Mean 26.6 56.0 25.9 58.0 26.3 57.2 26.2 574
S.D. 1.12 2.94 1.10 5.21 1.20 4.95 1.32 5.00
40 Mean 26.3 58.8 25.6 61.2 25.8 60.5 25.8 60.7
S.D. 1.24 4.38 1.28 7.04 1.46 6.78 1.56 7.06
41 Mean 27.3 56.8 26.2 59.9 25.8 60.4 26.0 62.2
S.D. 0.36 2.74 0.47 478 0.68 4.71 0.49 5.32
42 Mean 254 57.2 24.2 60.4 23.8 60.2 24.1 62.8
S.D. 1.21 3.65 0.94 4.77 0.64 4.48 0.88 5.35
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Exposed Group 0 Group 1 Group 2 Group 3
g (Control) (10.0 mg/m’) (30.0 mg/m’) (90.0 mg/m’)
ay T(C) RH(%)]| T(C) RH(%)]| T(C) RH(%)]| T(C) RH(%)
43 Mean | 264 644 | 254 678 | 251 679 | 252 703
SD. 079 406 | 072 473 | 075 468 | 063 493
44 Mean | 260 640 | 251 666 | 250 668 | 247  69.1
SD. 107 432 | 089 436 | 063 436 | 060 489
45 Mean | 261 638 | 254 649 | 253 647 | 252 663
S.D. 056 500 | 045 584 | 059 537 | 066  5.30
46 Mean | 265 701 | 258 735 | 262 6 | 261 723
SD. 063 655 | 060 855 | 063 810 | 073 843
47 Mean | 272 692 | 264 14 | 269 715 | 268 711
SD. 043 502 | 039 641 | 046 605 | 050 624
48 Mean | 266 573 | 258 595 | 261 5914 | 258 595
SD. 130 327 | 134 438 | 153 420 | 158 468
49 Mean | 266 519 | 255 528 | 254 529 | 251 559
SD. 064 358 | 071 391 | 093 444 | 091 587
50 Mean | 267 500 | 258 502 | 256 502 | 255 519
SD. 053 208 | o051 212 | 079 209 | 077 279
51 Mean | 268 556 | 259 564 | 254 571 | 254 584
S.D. 051 388 | 052 380 | 124 377 | 091 366
52 Mean | 262 587 | 255 591 | 254 596 | 253 605
SD. 045 371 | 062 351 115 353 | 093 381
53 Mean | 264 543 | 257 548 | 261 542 | 260 544
SD. 093 460 | 094 443 | 101 441 | 106 409
54 Mean | 259 612 | 249 645 | 253 638 | 252 640
SD. 117 564 | 116 746 | 153 754 | 155 797
55 Mean | 254 620 | 246 639 | 244 644 | 243 654
SD. 090 901 | 097 1222 | 074 1225 | 091 1254
56 Mean | 259 526 | 251 545 | 256 536 | 253 541
SD. 082 346 | 091 784 | 090 705 | 103 735
Mean | 26.1 695 | 253 744 | 256 736 | 256  73.0
Total s | 040 630 | 050 760 | 050 7.60 | 050  7.40
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Appendix 2. Pressure (P) and Flow Rate (R) in inhalation chamber for
8 weeks

Unit : P(mmH20), R(/min)

Group 0 Group 1 Group 2 Group 3

EX(Ij)osed (Control) (10.0 mg/m’) (30.0 mg/m’) (90.0 mg/m’)
a P R P R P R P R
1 Mean | -102.8 201.6 -99.8 240.0 | -104.7 2448 | -101.1  239.8
S.D. 0.72 1.13 8.41 2.90 11.42 3.73 11.11 3.24
2  Mean | -102.7 2006 | -101.6 240.7 | -101.3 2393 | -1014 241.1
S.D. 0.86 1.62 9.95 1.35 8.99 1.54 12.98 0.98
3 Mean | -1026 2006 | -1087 2428 | -106.4 238.0 | 1115 2427
S.D. 0.68 0.93 0.59 0.78 0.38 0.62 0.86 1.00
4  Mean | -102.7 2011 | -1085 2433 | -106.6 2384 | -113.2 2445
S.D. 0.75 1.03 0.59 0.79 0.57 0.75 0.96 0.78
5 Mean | -102.8 201.3 -99.7 240.1 | -101.2 239.1 | -103.0 242.0
S.D. 0.65 0.85 10.66 3.12 9.49 1.32 13.28 2.85
6 Mean | -102.9 200.6 -98.5 2377 | -100.3 23877 | -100.2 239.1
S.D. 0.84 1.19 9.48 0.93 10.14 1.17 11.71 1.22
7 Mean | -102.8 201.2 | -100.3 2406 | -100.2 240.3 | -100.2 2395
S.D. 0.75 094 9.23 1.82 9.34 2.59 11.09 3.03
8 Mean | -103.0 201.3 | -100.8 2409 | -100.9 240.6 | —-101.1 240.2
S.D. 0.65 1.18 9.01 1.60 9.15 161 11.03 1.46
9 DMean | -101.6 1990 | -102.0 2438 | -103.0 2436 | -101.9 2425
S.D. 6.98 23.56 10.91 15.83 11.09 15.86 14.09 16.09
10 Mean | -107.1 1856 | -1086 2435 | -109.7 2427 | -108.1 240.1
S.D. 0.75 1.67 1.23 0.84 1.02 0.79 1.16 1.15
11 Mean | -107.0 186.8 | -1085 2452 | -110.7 2448 | -109.0 240.9
S.D. 0.85 0.46 0.56 0.57 0.60 0.58 0.52 0.45
12 Mean | -106.9 1866 | 1014 2465 | -1046 2450 | -101.8 240.6
S.D. 0.77 0.88 9.61 1.27 9.37 1.82 11.10 1.37
13 Mean | -107.0 187.1 -93.8 2405 | -101.1 2423 | -101.4 2406
S.D. 0.78 0.67 9.20 478 9.16 2.00 11.54 0.92
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Exposed Group 0 Group 1 Group 2 Group 3
g (Control) (10.0 mg/m") (30.0 mg/m’) (90.0 mg/m’)
v P R P R P R P R
14 Mean | -106.9 187.2 -97.3 239.3 -994 2406 | -101.6  240.8
S.D. 0.72 0.75 7.87 1.94 8.00 1.26 10.47 1.68
15 Mean | -106.7 187.2 -97.8 240.8 -99.0 2405 | -100.2 239.6
S.D. 0.64 0.82 8.89 1.01 8.83 1.56 11.25 1.47
16 Mean | -106.9 186.6 -984 240.1 | -100.3 2398 -99.1 2375
S.D. 0.74 0.62 8.56 1.34 8.87 1.36 10.51 1.57
17 Mean | -106.6 186.6 | -1029 239.7 | -107.3 2427 | -103.3 236.0
S.D. 0.65 0.57 0.60 0.57 0.85 0.93 0.56 0.50
18 Mean | -106.7 1865 | -1034 2403 | -101.3 2346 | -1036 236.0
S.D. 0.72 0.59 0.53 0.45 458 6.13 0.51 0.51
19 Mean | -102.3 180.7 -94.0 233.8 -91.8 228.2 -949 231.6
S.D. 15.28 26.92 17.71 35.31 16.33 34.61 17.15 34.49
20 Mean | -104.3 1&4.1 -98.7 241.2 -97.2 238.2 -959 237.2
S.D. 1.18 1.03 8.54 1.45 9.60 1.57 13.38 2.37
21 Mean | -106.1 186.3 -98.5 241.3 -97.0 240.3 -995 241.8
S.D. 0.67 0.85 8.47 153 9.05 1.10 11.55 1.42
22 Mean | -1065 1857 -98.3 239.4 -96.0 239.3 -97.1 239.0
S.D. 0.70 1.06 8.39 1.28 8.86 1.37 12.18 2.33
23 Mean | -1064 1859 -97.6 238.8 -95.2 238.8 -96.9 237.8
S.D. 0.59 0.91 8.06 0.83 9.36 2.04 11.96 1.30
24 Mean | -1064 1849 | -102.1 2376 | -1006 2389 | -1026 236.4
S.D. 0.56 152 1.05 1.09 247 3.38 1.14 1.29
25 Mean | -106.3 186.1 | -102.0 2392 | -100.1 239.1 | -104.3 238.3
S.D. 0.39 0.66 0.61 0.77 1.26 1.73 0.90 0.54
26 Mean | -106.3 185.7 -98.2 239.8 -94.4 238.8 -95.9 237.3
S.D. 0.47 0.94 8.25 1.13 10.58 1.47 12.55 2.21
27 Mean | -1064 185.7 -98.5 239.5 -95.6 238.2 -96.9 237.6
S.D. 0.64 1.16 8.95 1.58 10.24 1.10 11.74 2.66
28 Mean | -106.1 1857 -98.1 239.3 -96.0 240.0 -99.6 240.1
S.D. 0.34 0.67 775 1.12 8.84 0.78 11.69 1.33
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Exposed Group 0 Group 1 Group 2 Group 3
g (Control) (10.0 mg/m") (30.0 mg/m’) (90.0 mg/m’)
v P R P R P R P R
29 Mean | -106.1 186.3 -974 239.9 -954 239.9 -984 240.6
S.D. 0.55 0.55 9.23 1.16 9.22 1.64 12.72 1.38
30 Mean | -106.2 186.0 -98.3 240.5 -94.1 238.6 -98.2 240.6
S.D. 0.34 0.82 8.53 1.47 8.08 1.82 12.64 145
31 Mean | -106.1 185.7 | -103.2 2405 -96.8 2378 | -1054  240.1
S.D. 0.54 0.55 0.66 0.58 0.74 1.33 0.51 0.33
32 Mean | -106.1 1856 | -103.9 241.0 -979 2394 | -105.7 240.2
S.D. 0.47 0.47 0.57 0.45 0.64 0.61 0.48 0.36
33 Mean | -106.1 186.0 -98.9 242.4 -96.5 243.6 -994 243.2
S.D. 0.49 0.64 9.40 1.46 12.69 7.39 11.88 4.47
34 Mean | -104.6 1847 -98.3 240.9 -98.1 246.1 -995 240.6
S.D. 2.61 2.52 941 2.50 15.35 10.13 12.54 1.31
35 Mean | -104.0 183.8 -974 238.7 -92.6 238.8 -984 240.2
S.D. 4.33 415 8.81 3.22 9.37 3.56 12.17 1.90
36 Mean | -104.0 184.2 | -100.2 2372 | -102.8 2382 -96.4 237.8
S.D. 458 0.76 7.90 3.39 10.88 2.82 11.53 1.19
37 Mean | -103.2 1842 | -101.9 2393 | -107.3 2409 -95.7 236.8
S.D. 7.28 0.75 852 1.04 10.03 2.09 12.47 0.99
38 Mean | -1049 1837 | -107.2 2386 | -109.0 240.7 | -103.4 2369
S.D. 0.65 0.49 0.72 0.60 0.55 0.54 0.70 0.76
39 Mean | -105.0 183.7 | -107.7 2385 | -103.8 2341 | -103.1 2364
S.D. 0.42 041 0.53 0.44 1.87 2.14 0.38 0.40
40 Mean | -105.1 1840 | -1019 2394 -99.6 235.4 -95.9 237.3
S.D. 0.45 0.45 9.11 1.24 10.55 3.00 13.16 1.37
41 Mean | -1052 1843 | -1014 2396 | -103.8 2375 -96.4 238.0
S.D. 0.49 0.61 8.80 1.29 8.73 3.15 13.33 1.12
42 Mean | -1047 184.1 | -101.3 2388 | -1005 2346 -98.1 239.1
S.D. 0.47 0.48 8.67 1.10 8.02 3.14 12.45 1.19
43 Mean | -105.2 184.1 | -101.0 238.6 | -1009 2352 -976 239.4
S.D. 0.53 0.45 8.69 0.82 9.33 1.32 13.09 0.99
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Exposed Group 0 Group 1 Group 2 Group 3
(l;a (Control) (10.0 mg/m’) (30.0 mg/m’) (90.0 mg/m’")
Y P R P R P R P R
44 Mean | -1046 1838 | -1004 2383 | -103.0 2366 | -97.0 239.2
SD. 0.56 0.49 8.61 0.99 8.87 237 | 1118 157
45 Mean | -1047 1838 | -105.2 2376 | -1083 2377 | -1023 2369
SD. 0.54 0.60 0.60 0.75 0.97 1.20 0.83 0.74
46 Mean | -1051 1838 | -105.0 2373 | -107.7 2366 | -103.0 2367
SD. 0.58 0.45 0.74 0.67 1.50 1.93 055 0.53
47 Mean | -1051 1839 | -100.3 237.8 | -102.8 2368 | -94.7 2356
SD. 0.54 0.48 872 0.95 9.69 184 | 1284 095
48 Mean | -104.8 1839 | -101.0 2383 | -1046 2376 | -93.9 2356
SD. 0.47 0.45 878 1.32 9.23 321 | 1111 220
49 Mean | -104.8 1837 | -102.8 2402 | -1081 2418 | -959 2379
SD. 051 0.47 8.27 2.06 8.99 208 | 1081 385
50 Mean | -104.8 1833 | 1034 241.1 | -105.7 2398 | -967 2376
SD. 0.54 0.33 8.90 1.13 9.27 330 | 1221 178
51 Mean | -106.7 1850 | -103.0 2409 [ -1026 2370 | -96.1 2372
SD. 1.79 157 9.02 0.90 8.39 271 | 1160 205
52 Mean | -1074 186.0 | -1082 2403 | -1075 239.0 | -1034 2367
SD. 0.78 0.70 0.62 050 0.88 0.67 0.38 0.77
53 Mean | -107.4 1861 | -1087 241.1 | -1082 2396 | -103.1  236.0
SD. 0.84 0.58 0.53 0.39 0.59 0.44 0.61 050
54 Mean | -1075 1862 | -101.9 239.7 | -1026 2381 | -95.8 2376
SD. 0.86 0.69 9.83 190 | 1117 329 | 1237 164
55 Mean | -107.3 1863 | 1004 2370 | -101.2 2344 | -955 2385
SD. 0.83 057 9.11 113 | 1033 177 | 1194 137
56 Mean | -107.3 1862 | -100.3 237.0 | -102.0 2365 | -954 2386
SD. 0.80 0.68 877 1.06 9.70 290 | 1261  1.20
Mean | -105.7 187.1 [-100.0 240.4 | -99.4 240.0 | -100.4 239.1
Total sp. | 140 470 | 340 230 | 480 330 | 360 230

Volume in chamber :

1,000 L
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Appendix 3. Concentration of Bisphenol A in inhalation chamber for 8 weeks

Exposed Group 13 Group 23 Group 33
day (10.0 mg/m’) (30.0 mg/m") (90.0 mg/m’)
1 2 1 2 1 2

1 6.33 8.29 20.04  19.96 98.83  85.83
2 11.00 1142 2967 2917 90.00  86.67
5 8.79 9.67 2567  27.08 7850  84.33
6 8.96 10.25 30.58  29.29 93.17 92.67
7 11.13  11.08 2950  30.50 79.33 8717
8 1225  12.38 2996  26.38 79.00  86.67
9 1233 12.75 2742 2671 7250  74.33
12 11.88 1313 3163 2813 7233 7517
13 1317  13.38 31.08  32.50 82.00 94.17
14 1092  10.75 2875 28.96 79.17  89.00
15 1167 11.83 3142 3292 86.50  91.17
16 1046 10.25 33.00 3458 89.83  87.50
19 10.67 11.33 3258 3242 3433  81.17
20 7.00 7.83 2425 2671 71.00  84.17
21 11.00 11.83 30.33  31.88 82.33  81.67
22 9.29 9.42 2346 2217 96.67  77.00
23 9.46 8.92 2258  24.83 80.83  73.50
26 9.42 9.96 2317  23.29 9850  86.67
27 10.04  10.92 2813  31.63 89.00 94.33
28 1038  11.79 30.83  31.08 89.83  101.67
29 9.33 9.58 3096 3575 85.33  86.00
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Exposed Group 13 Group 23 Group 33

day (10.0 mg/m’) (30.0 mg/m") (90.0 mg/m’)
1 2 1 2 1 2

30 1233 12.50 2858 2754 82.17  86.33
33 1313 12.50 2967 3913 383.83  84.17
34 8.58 10.13 27142 33.88 82.00 79.33
35 1054 1263 3475 45.04 82.00 86.33
36 1013 11.71 29.88  33.83 10550  94.17
37* 9.13 11.42 31.25  35.00 7950 7750
40 8.38 9.58 3450 3692 106.00  106.50
41 11.00 11.25 2713  26.63 99.33  91.00
42 8.88 11.58 3179  31.29 8350  80.67
43 10.13 1258 32,79  36.63 113.17  110.50
44 9.96 10.63 3292 36.79 100.00  91.83
47 7.96 9.67 2954 3250 91.00  106.67
48 6.79 7.88 26.13  30.42 85.00  93.67
49 7.50 9.08 2821 3342 102.17 103.83
50 1079 1246 39.83  39.38 7817  92.17
51 13.00 13.38 3546  42.04 99.33  100.17
54 8.92 9.71 2942 3092 93.83 84.17
55 8.46 8.75 2825  30.50 7550  86.00
56 11.25 1238 30.71  30.71 9350  96.00

Mean+SD 10.49 + 1.59 30.52 + 4.28 88.34 + 8.64

All values are expressed as mean * SD.
Total exposed times were 6 hours a day, 5 days a week for 8 weeks.
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Appendix 4. Absolute organ weight of male SD rats inhaled Bisphenol A for 8

weeks
(E+21 : mg)

No. =l AE AL B R OMAML MAMMR H L HR AT L AMHE R HI & 2k s
1001 410 1256 23 27 1549 1563 394 768 1191 1236 570 10632 1993
1002 535 1302 23 40 1567 1534 449 833 1135 1266 794 10784 1839
1003 458 1320 32 28 1572 1581 464 843 1289 1162 803 11034 2112
1004 354 1207 39 35 1412 1384 485 866 1288 1264 661 10894 2175
1005 701 1587 39 43 1536 1486 513 1021 1275 1393 931 11357 1958

Average | 491.6  1334.4 31.2 34.6 1527.2  1509.6 467 866.2 12356 1264.2 751.8 10940.2 20154
S.0 184.59 _147.85 8.01 7.09 65.98 78.86 44.50 93.87 69.39 83.42 _139.47 27570 132.02

No. sd o S48 L SR MAHL MAHR HL H R alE L AFER Hl& 2t =
1101 421 1157 31 30 1460 1438 412 690 1179 1196 534 9375 1900
1102 1076 1266 31 23 1478 1524 430 832 1255 1338 657 10419 1972
1103 464 1123 35 35 1194 1528 425 758 1144 1235 674 10881 2079
1104 706 1459 34 43 1786 1838 497 930 1457 1496 766 10934 2129
1105 563 1293 41 37 1414 1485 557 1049 1285 1305 686 11062 1978

Average 646 1259.6 34.4 33.6 1466.4  1562.6  464.2 851.8 1264 1314 663.4 10534.2 2011.6
5.0 264.17 _152.39 4.10 7.54 211.70 158.18 61.48 141.76 121.86 116.13 83.57 692.04 91.48

No. a4 AE 24 L SR MASNL MAHMR HL H R AF L MFE R & 2t |

1201 500 1273 39 73 1666 1537 433 822 1267 1319 824 11156 1983
1202 530 1265 32 30 1463 1509 452 940 1473 1461 736 11028 2138
1203 360 1335 34 32 1589 1626 426 831 1192 1243 603 9645 2066
1204 558 1312 32 38 1661 1674 462 946 1405 1376 883 13508 1817
1205 552 1219 35 43 1685 1595 373 871 1201 1224 669 10353 2143

Average | 500 1280.8 34.4 43.2 1612.8 1588.2 429.2 882 18307.6 1324.6 743 11138 2029.4
S.0 81.50 44.84 2.88 17.43 91.34 66.58 34.56 5870 12572 9754  113.23 1455.56 135.37

No. =2a) SES 24 L 2HR MMM MAMR HL H R AlE L AF R Hl& 2t 4l
1301 491 1250 43 44 1453 1460 371 706 1130 1120 529 10010 2019
1302 795 1247 33 34 1389 1420 388 765 1269 1285 520 9370 2035
1303 449 1147 47 37 1494 1533 475 886 1145 1124 555 8370 2074
1304 467 1216 36 50 1545 1530 465 1069 1343 1366 570 10120 2131
1305 522 1316 48 36 1559 1609 465 876 1250 1228 814 11424 2003

Average | 544.8  1235.2 41.4 40.2 1488 1510.4  432.8 860.4 12274 1224.6 597.6 9858.8 2052.4
S.0 14252 _61.31 6.66 6.65 69.56 73.02 49.20 _139.06 89.28 10573 122.61 1117.63 51.24
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Appendix 5. Absolute organ weight of female SD rats inhaled Bisphenol A for 8

weeks

(Er2l : ma)
No. =l AE AL B R OMAML MAMMR H L HR AT L AMHE R HI & 2+ s
2001 394 799 37 47 44 61 323 643 684 658 433 5494 1825
2002 528 864 24 38 49 72 316 558 717 725 492 6402 1832
2003 656 931 38 48 60 63 390 705 972 941 571 6814 1914
2004 515 1015 25 34 42 47 339 639 731 759 484 5526 1896
2005 490 932 M 47 62 80 358 608 754 729 515 6116 1947

Average | 516.6 908.2 33 42.8 51.4 64.6 345.2 630.6 771.6 762.4 499 6070.4 1882.8

S.0 93.95 _ 81.20 7.91 6.38 9.15 1242 29.81 53.71 __ 114.86 106.45 50.17 568.68 52.89

No. g4 EESS =

[
02
o

b= 2t o

AL SR MAMHL MAHR HL H R A L 2
2101 299 759 30 26 60 48 364 723 821 794 483 7883 2016
2102 585 937 32 38 70 65 359 644 827 819 508 6550 1860
2103 327 786 34 42 40 49 324 549 730 746 436 5648 1741
2104 359 838 42 33 57 44 362 695 765 784 489 6221 1987
2105 526 835 30 29 57 56 364 623 760 746 438 5969 1999

Average | 419.2 831 33.6 33.6 56.8 52.4 354.6 646.8 780.6 777.8 470.8  6454.2 1920.6
S.0 127.93 _ 68.03 4.98 6.50 10.80 8.26 17.23 67.58 41.87 31.70 3221 864.64 117.88

No. a4 AE 24 L SR MASNL MAHMR HL H R AF L MFE R Hl& 2t |
2201 576 927 37 33 120 54 360 703 916 872 514 6977 1980
2202 430 750 31 30 57 58 331 685 768 733 431 5744 1849
2203 453 866 23 26 50 44 370 749 749 765 457 6528 1795
2204 513 804 39 39 50 68 360 619 824 786 507 6613 2067
2205 557 1006 39 30 54 67 350 684 828 750 541 7155 1872

Average | 505.8 870.6 33.8 31.6 66.2 58.2 354.2 658.0 817.0 781.2 490.0  6603.4 1912.6
S.0 63.51 100.64 6.87 4.83 30.22 9.91 14.77 __46.72 65.18  54.38 44.82 54502 109.44

No. =2a) SES 24 L 2HR MMM MAMR  HL H R AlE L AF R Hl& 2t 4l
2301 498 931 40 27 69 64 372 684 892 853 547 7502 1680
2302 508 956 46 52 48 39 349 597 814 781 509 7120 1936
2303 408 787 37 35 4 40 333 640 903 914 400 6356 1935
2304 366 867 37 49 54 87 308 556 761 743 399 5800 1860
2305 541 941 46 39 69 55 326 580 757 774 420 6310 1784

Average | 464.2 896.4 41.2 40.4 56.2 57 337.6 611.4 825.4 813 455 6617.6 1839

S.0 73.76 69.95 4.55 10.24 12.56 19.79 24.21 50.87 69.67 69.36 68.49 683.02 108.83
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Appendix 6. Hematological results of male SD rats inhaled Bisphenol A for

8 weeks
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1001 9.1 8.4 15.2 455 54.2 18.1 33.4 1124
1002 9.1 8.49 15.4 46.6 54.9 18.1 33 1129
1003 8.6 8.44 14.8 44.5 52.7 175 33.3 1108
1004 6.4 8.94 15.8 47.4 53 17.7 33.3 1129
1005 9.8 8.44 14.7 45.2 53.6 17.4 32.5 1059
Average 8.60 854 15.18 45.84 53.68 17.76 33.10 1109.80
S.0. 1.30 0.22 0.45 1.15 0.89 0.33 0.37 29.68
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1101 7.1 8.86 15.1 46.4 52.4 17 32.5 1159
1102 5.8 8.97 16.1 48.2 53.7 17.9 33.4 1188
1103 7.8 8.25 14.4 44.2 53.6 175 32.6 1071
1104 8.3 8.41 14.9 44.9 53.4 17.7 33.2 1110
1105 7.1 8.48 15.3 46.2 54.5 18 33.1 1129
Average 7.22 859 15.16 45,98 53.52 17.62 32.96 1131.40
S.0. 0.94 0.31 0.62 1.54 075 0.40 0.39 44,94
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1201 9.1 8.34 14.3 44.1 52.9 171 32.4 1166
1202 6.6 8.26 15 44.3 53.6 18.2 33.9 1071
1203 7.4 8.81 15.7 471 53.5 17.8 33.3 1107
1204 9.6 8.8 14.9 45.2 51.4 16.9 33 1289
1205 9 8.92 15.8 49.5 55.5 17.7 31.9 914
Average 834 863 15.14 46.04 53.38 17.54 32.90 1109.40
S.0. 1.28 0.50 0.62 227 1.48 0.53 0.78 137.04
No. WBC RBC HGB HCT MCV MCH MCHC PLT
1301 5.5 8.23 14.5 435 52.9 17.6 33.3 1130
1302 6.8 8.8 16.1 47.2 53.6 18.3 34.1 1086
1303 7.2 8.81 15.9 48 54.5 18 33.1 1153
1304 4.8 9.16 16.7 50.1 54.7 18.2 33.3 1174
1305 10.7 8.24 14.8 44.3 53.8 18 33.4 996
Average 7.00 865 15.60 46.62 53.90 18.02 33.44 1107.80
S.0. 228 0.40 0.92 271 0.72 0.27 0.38 70.52
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Appendix 7. Hematological results of female SD rats inhaled Bisphenol A for 8

weeks
No. WBC RBC HGB HCT MCV. MCH MCHC PLT
2001 6.3 8.56 15.6 46.6 54.4 18.2 335 1146
2002 7.1 7.88 14.2 42.9 54.4 18 33.1 1054
2003 49 7.69 14 423 55 18.2 33.1 1070
2004 5.4 7.81 14.1 41.4 53 18.1 34.1 1085
2005 5 7.99 14.9 423 52.9 18.6 35.2 1176
Average 5.74 7.99 14.56 43.10 53.94 18.22 33.80 1106.20
S.0. 0.94 0.54 0.68 2.03 0.94 0.23 0.88 52.30
No. WBC RBC HGB HCT MCV. MCH MCHC PLT
2101 10.3 8.6 14.8 46 53.5 17.2 32.2 899
2102 2.6 8.67 15.8 471 54.3 18.2 335 1117
2103 47 7.55 14.2 421 55.8 18.8 33.7 927
2104 3.1 8.09 14.4 425 52.5 17.8 33.9 1028
2105 6.3 7.97 14.4 41.9 52.6 18.1 34.4 1117
Average 54 8176 14.72 45.92 53.74 18.02 33.54 1017.6
S.0. 3.10 047 0.64 244 1.56 0.58 0.82 102.64
No. WBC RBC HGB HCT MCV. MCH MCHC PLT
2201 2.2 7.86 15 441 56.1 19.1 34 1322
2202 4.3 8.06 14.3 45.8 56.8 17.7 31.2 1311
2203 5.9 7.65 13.9 40.3 52.7 18.2 34.5 1078
2204 6.2 7.69 14.3 425 55.3 18.6 33.6 1353
2205 9.1 7.76 14.5 423 54.5 18.7 34.3 1066
Average 5.54 7.60 14.40 43.00 55.08 18.46 33.52 1226.00
S.0. 2.55 0.16 0.40 207 1.58 0.53 1.54 141.49
No. WBC RBC HGB HCT MCV. MCH MCHC PLT
2301 46 8.12 15.2 47 57.9 18.7 32.3 1063
2302 48 7.62 14.3 418 54.9 18.8 34.2 1087
2303 2.9 8.58 14.6 445 51.9 17 32.8 1173
2304 4.3 8.42 15.4 45 53.4 18.3 34.2 1182
2305 5.1 7.81 14.4 43 55.1 18.4 33.5 1116
Average 4.34 811 14.78 44.26 54.64 18.24 33.40 1124.20
S.0. 0.86 0.40 0.49 1.98 2.23 0.72 0.85 5205
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Appendix 8. Biochemical serum values of male SD rats inhaled Bisphenol A for

8 weeks
No. TP BUN CRTN T-BIL GPT GOT LDH ALP GLU T-CHO
1001 6.8 15.1 0.8 0.3 49 144 3223 235 157 73
1002 7 16.5 0.8 0.6 68 119 1049 237 155 80
1003 6.5 17.4 0.8 0.3 52 120 1542 260 137 69
1004 7 171 0.8 0.2 52 90 535 241 150 67
1005 6.3 16.5 0.7 0.3 55 134 2301 283 133 80
Average 6.72 16.52 0.78 0.54 55.20 121.40 1730.00 251.20 146.40 73.80
S.D 0.31 0.88 0.04 0.15 746 20.39 1058.56 20.35 10.81 6.06
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
1101 6.9 17.7 0.8 0.3 47 117 1613 319 140 83
1102 6.7 14 0.8 0.3 47 147 2879 367 135 77
1103 6.4 14.4 0.8 0.2 56 128 1991 278 141 47
1104 6.6 14.6 0.8 0.2 42 107 1450 204 145 79
1105 6.7 18.2 0.7 0.3 56 141 1852 361 95 59
Average 6.66 15.78 0.78 0.26 49.60 128.00 1957.00 305.80 131.20 69.00
S.0 0.18 2.00 0.04 0.05 6.19 16.52 556.25 67.27 20.55 15.36
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
1201 7 19.5 0.9 0.3 48 134 2656 263 137 78
1202 6.6 14.2 0.8 0.3 47 147 2628 239 128 83
1203 6.5 16.3 0.8 0.2 48 152 1639 287 144 66
1204 6.8 13.8 0.8 0.3 57 126 1722 346 135 69
1205 6.7 16.1 0.7 0.4 44 132 2429 298 122 64
Average 6.72 15.98 0.80 0.30 48.80 138.20 2214.80 286.60 133.20 72.00
S.0 0.19 2.26 0.07 0.07 4.87 10.87 496.40 40.25 847 8.15
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
1301 7 17.2 0.8 0.3 46 120 2256 175 149 93
1302 7.6 18 0.8 0.4 56 92 725 400 131 85
1303 6.8 16.1 0.8 0.3 46 158 2727 291 117 76
1304 7.6 12.4 0.7 0.3 58 132 1164 371 88 81
1305 6.4 20.2 0.8 0.3 47 142 2615 221 139 73
Average 7.08 16.78 0.78 0.52 50.60 128.80 1897.40 291.60 124.80 81.60
S.0 0.52 2.87 0.04 0.04 5.90 24.84 900.58 95.70 23.67 7.86
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Appendix 9. Biochemical serum values of female SD rats inhaled Bisphenol A

for 8 weeks
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
2001 7.2 15 0.8 0.3 36 139 2890 205 96 129
2002 7.8 19.2 0.8 0.4 33 95 1511 108 96 116
2003 7.3 17 0.7 0.4 34 132 2779 198 105 95
2004 7.7 22.8 0.8 0.4 40 128 1993 103 106 89
2005 7.3 18.6 0.8 0.3 38 126 2197 133 118 76
Average 7.46 18.52 0.78 0.36 36.20 124.00 2274.00 7149.40 104.20 101.00
S.D 0.27 2.89 0.04 0.05 2.86 16.96 570.43 48.96 9.07 21.30
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
2101 7.9 15 0.8 0.4 40 132 3037 118 114 69
2102 7.7 15.9 0.7 0.5 39 113 1387 150 69 75
2103 6.7 16.3 0.7 0.3 44 118 1605 198 95 81
2104 7.7 16 0.8 0.3 32 99 1612 99 105 83
2105 7.1 17.2 0.8 0.3 4 106 1346 158 138 55
Average 742 16.08 0.76 0.36 39.20 113.60 1797.40 7144.60 104.20 72.60
S.0 0.50 0.79 0.05 0.09 4.44 12.54 703.60 38.23 25.31 11.26
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
2201 7.5 16.5 0.8 0.5 39 120 1958 134 82 100
2202 7.5 20.4 0.8 0.3 31 119 1901 218 83 60
2203 7.7 29.2 0.8 0.4 47 113 1581 185 76 82
2204 7.7 18.6 0.7 0.4 28 100 1375 132 68 85
2205 7.5 19.8 0.8 0.3 36 111 924 109 138 100
Average 7.58 20.90 0.78 0.38 36.20 112.60 1547.80 155.60 89.40 85.40
S.0 011 4.87 0.04 0.08 7.40 8.02 422.23 44.59 27.82 16.46
No. TP BUN Creatinine T-Bilirubin GPT GOT LDH ALP Glucose T-Cholesterol
2301 7.8 17.2 0.7 0.4 40 139 2867 201 123 47
2302 8.1 17.9 0.8 0.4 53 139 2224 220 83 57
2303 7.7 17.9 0.7 0.4 30 97 2055 159 96 60
2304 7.5 15.7 0.7 0.5 45 140 1956 213 93 91
2305 8.1 25.2 0.8 0.3 35 86 1206 129 113 63
Average 7.64 18.78 0.74 0.40 40.60 120.20 2061.60 184.40 101.60 63.60
S.0 0.26 3.70 0.05 0.07 8.91 26.49 595.46 38.97 16.12 16.46
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