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MMUBE 3B HSyh0 2Bk TRE 2L —aV BT O

g
&
g@- ; Control (3w) MMI (3w)
s : % c8105 & 5204 st
y F——Bcell |
TROWRI: [°
#THIMET 5
ZEFE %3
EER Vj?lff
CD3 THERR
CD4 Th, Treg#Hia
CD8a Te, Tsup#ERE
CD25 Treg #RAQ
CD45RA  Bififa
CDT71 EMEeiRR
NKRPIA  NK#if
Table 56
%2 Hematological changes in male rats exposed to arti~thyroid drug during the fetus and neonatal period
x10 *ul x10 */ul g/d % L pg g/dL x10 */ul
ow WBC RBC HGB HCT MCV MCH MCHC PLT
3-week old rats
cortrol 4124197 350319 574105 20674327 61504568 17124228  2773%153 1011242682
Methimazole 200ppm #1127 3B8B+M3  858+146 7 28614380 T 73414589 T 22004258 * 20004146 T B492E1LIS
PTU 12ppm 3974152 41014567 ** 804+169 T 2820+486 T 68714645 T 19574252 ©  2840+126 82761517
PTU 3ppm 4514122 39194471 7284132 * 24904350 * 6511483 19024221 2016156 950911326
11-week old rats !
cortrol 690184  7236+399 13744089 4340207 6004207 1901082 31674084  9770£621
Methimazole 200ppm 843147 6962352 1387055 4329203  6223+176 ° 19954070 * 3206054 gr78+748 ™
PTU 12ppm) 860203  7002+498 1384077  4271+242  6107+135 1951069 31954084  gIR-+424
PTU 3ppm 10224200 " 7025+345 13890048 4300+207  B137£167 19794067 * 32274085 91671864
001, "005 t-test) Values are mean = SD of 10rats. 11-weeks od rats were used.
Table 57
3 White blood cell classification in male rats exposed to anti—thyroid drug during the fetus and neonatal period
group n Lyme Seg Eosi Mono Band Ebl
% % % % % n/ 100 WBC
3~week old rats
control 7 75094704 19731754 497+374 0x0 021057 022+037
Methimazole 200ppm [ 78704302 16324386 4904340 008402 0003000 0x0
PTU 12 ppm 8 7246669 2494+6.19 245+158 0084021 008021 085 +1.1
PTU 3 ppm 9 7853697 17834587 284+ 328 0264041 0434056 0. 4_2L:i:0.4
11-week old rats
control 10 8178482 1645501 095+077 0824077 0x0 0.15 =048
Methimazole 200ppm 10 8458429 1265415 191+090 0861055 0+0 o+0
PTU 12 ppm 10 8390+ 501 1402+457 1B3x147 025+027 0x0 0+0
PTU 3 ppm 10 8270+ 634 1514614 133+ 066 0834077 0+0 008 +£0.24
<001, "<005 {t—test) Values are mean == SO.



Table 58.

Effects of PTU/MMI on subpopulations of immune cells

Activalion of T/B cells
Spleen Iw Spleen 11w Note
Treatment |Control iMi 200ppm  |PTU 12ppm  |PTU 3ppm lmml [MMI200ppm  [PTU 12ppm [P TU dppm
lC!B{-}CDn!SRAﬁ) 53792391 (36244597 |97 +7T1™ |44332 487 | 38824363 | 378724863 | 41454332 | 435:62%5 |Beal
JCD3(+)CDMSRA[) | 17674413 37812528~ 594+ 1133~ [256822607 | 44862588 | 46464552 | 42465300 |3697 2486~ M ael
Perpheral Biood 3w Perpheral Bood 11w Nole
Treatment |Control [MMi 200ppm  JPTU 12ppm  [PTU3ppm ol MMi 200ppm  [PTU 12ppm  [PTU 3ppm
pmp}CDﬂ(f] 1088+224 | 548337 | 51£329 | 6574338 | 067£027 | 0372021 069:02 | 0771014 |ache Tcel
Jeosecorig 2945485 5231+ 176" J7.88 £ 13457 [44.56 £ 351" [ 57332859 | 66222768° | 5424387 | 5664 £564 |nactve T ool
-} CD45RA(+) 35034859 [1518+371™ | 169526 (22974533 J 20624508 172493 1721218 | 213+728 [Beel
JCD45RA() | 39531954 [57.41+983" |526+ 1205" [50532535 | 57562868 | 66:283 |6429%391 | 58642597 [Tl
Treg, NK, NKT{7) cells
Perpheral Bbod 3w Perpheral Blood 11w Note
Treatment |Control [MM1200ppm JPTU 120pm  [PTU3ppm  [Control MMi 200ppm  |PTU 12ppm  [PTU 3ppm
Jeoasi) couy 1734042 [2884062" 3284092 |316:084" | 3892064 | 4682136 | 4413124 | 412069 [Treg
[NKRPIA(CDA(+) | 11482287 | 214293 [213826816™ | 17764643 || 8312245 | 6254162 | 703£105 | 6842135 COANKT(?)
INKRPIA()CD4() | 5672156 | 6.16:11 |88B:132™ | 7974288 | 1279313 | 97222 | 89£117 | 1152£28 |NKoel
Valuses are mean £ S .ml n=5-10
* ** Signficant diference from control at p<0.05, p<0.001
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Table 59
5 Hematological changes in male rats exposed to DBDE during the fetus and neonatal period
x 10 */ul x10 */d vd % L g gya x10 */d
grop WBC RBC HGB HCT MCV MCH MCHC LT
J-week old rats
control 484105 J734 241 6781084 2456217 65791385 1812+137 2753+138 10789+ 1252
DBDE 10ppm 503+ 138 Inrxns 6631052 24631146 6535+ 466 1760+ 180 26871088 113051401
DBDE 100 ppm 474184 36891337 6271081 2323+269 6309624 1699+ 221 6RE126  12516£2085
_DBDE 1000 ppm S87+191 35504301  621+058 2 2271:k1B6 64254604 17594208 2 2732k112 955443032
11-week old rats
control 8431281 6978358 1386089 4356224 62454187 1858051 37055 96461 1539
DBDE 10 ppm 934+ 230 T164£345 1375063 4408+178 6156122 19204042 31.20+033 914841227
DBDE 100 ppm 1076414 7005+ 364 13531054 43811227 62581198 1949+ 084 Juiz+on 935441029
DBDE 1000 ppemn 821137 7082:% 267 1361+ 033 4371131 6174128 19244049 31141049 9682+ 704
001, 05 ttest) Values are mean = SD of 10 rats. 11-weeks old rats were used
Table 60
6 \White blood cell classification in male rats exposed to DBDE during the fetus and neonatal period
group n Lymp Seg Eosi Moo Band Ebl
% % % % % n/ 100 WBC
J-week okl rats
control 10 BOTS+520 16662511 158159 051077 05+ 158 015 =032
DBDE 10 ppm 10 789044584 1864+ 508 188+ 262 0494081 0+0 068 =121
DBDE 100 ppm 10 B0OSO=+=858 15684713 212+247 130128 0x0 1.14+089 "
DBOE 1000 pom 9 7048+ 506 1778+ 614 16111 107095 00702 0.53:+08
t1-week old rats
control 10 TOB3+582 1839574 1124088 066+054 00 ot0
DBDE 10 ppm 10 B429+514 1412560 103084 056051 0x0 00
DBDE 100 ppm 10 8032+ 800 17584765 118085 092+ 0869 0x0 o0
DBOE 1000 ppm 10 8355+371 14584 £ 352 0824052 059+ 090 00 0.53 +095

<001, "<005(t-test) Values are mean + SD.



Table 61.
Effects of DBDE on subpopulations of immune cells

T celi subpopulations
Splean 3w Spleen 11w ]lm
DBDE. [Oppm TOppm T00ppm il lﬁ 10ppm 100ppm il |
CDBaf-) CD4{+) 14084243 [12254161° | 1250+308 [11.342241™ J27.002 1113 | 21824307 | 2333:307 | 21643606 |CD4
0 O AT | S2BIom | ST TED 8732147 TEODES 73 | 18 i 3. =1
) 0 (Bo821567 | 468+086° | 827053 | 4672153 | 026:492 | 1072313 | 200422008 | T
Activation of T/B cells
Boken v Woeen TTw L
“DADE: |Oppm Toeem il TO00ppm T T0Oppm
CO3(+) CO71(+) 051 0.1 DA7x0.14 | 0422015 | 0882000 | 0382012 031 +000 | 03020.10 | 0342033 [acve T ocl
3022192 | 3962073 | 260084 |242x072° | 1132041 10004 1201048 | 1.1620.38 [ace B el
BOB7 1011 |40 05%7.138 | 51822792 |516A 2670 | 39152570 | 448%207 | 3563278 |83 5515 oed
T5.2123.85 |11.86%221° | 148324471 | 12242223 | 5038%7. 14, 51 % 4032 % 4,
[ Pepheral Blood Tw I Fenpheral Bbod 11w
3 110ppm TG0ppm T000ppm Topprm T00ppm
m IUI BZ:HEE Uﬂ:ﬁ.& E.!! xﬂﬂ? 5,52“. IU EAﬂ 15_3 ﬂl: !.U !ﬁ'
22842427 | 17372710 | 15704520 | 1001243 | 2242376 | 10062503 | 20362300 ]
» } U TR X074 T 088 ® E <8200 244 052"
NRRP 1ALT) GO 1704+ 384 121450 [1002:x482° [ 1368410 69.65 281 737 £ 250 7861238
FKRP 1AL+) CD4() B.07 % 1.37 548700 | 5072121 | 65127100 [ 12752255 | 1212303 | 12822282
Vawes are mean = S5.D. (%(gated)). n=10
*.** Sgniicant difference from control st p<0.05, p<0.001
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Table 62a
Heraidogicd drargesin 3-vesk dd e ras eposed to HED duing the fetus and necred pariod
VBC RC HB HX MY MH MHC AT
gup 10741 x1044i gd % LS 2 gd  x0'Al n
MH (aortrd) BHHI3 Y47 5 0HS 63 BERHD  BPHB 18eHED 10
M2HED 10gm HD  I3BEEP 5 2BHD M 7322 BAHE2B 273 10
M3HED A58 ZRIAM  SEHIB U6 AT EHT Z0H1©9 1BBHIE 10
M4HED 10D P  WHIT SBHB 21543 6460 BEH6ex  ZJ5HM 1IB3EE2S 10
Table 62b
Heatdagicd dergss in 1Hwesk ddrderats epossdtobrovirated flare retardat
VaC REC HB HCT MoV MH MHC AT
gup x10%d___ x104Md gd % i re gd  x10% 0
M1 (contrd) R1+178 THVEHEI6 4T+ 4674370 6164163 1RMBA201 0494329 108854988 10

M20BD 10pm 108808 * 78654304 1560050 48081179 6107123 198530 474050 11121215 10
M3 HECD 100pom 1100293 % 81514553 * 15964082 « 49204332 6048116 19504050 3420 1172641372 10

M4 HECD 10000pm 10845341 76641306 15274056 46424216 6061130 19941060 20046 *12397£191= 10
001, 005 (ttes) Véues ze men +Dof 10ris 11-vwedsddrasvere used




Table 63

WiteHood odl dasifictioninnaerdseposdto HB(D durgtrefelsardrearedd paiod

gap n Lynp Seg Eod Mo Bad B
% % % % % /10
Iwekddrds
M (aartrd) 9 BE-HM 1973477 Q614074 0614040 (05.3] Q0644 17
M2(HBED1Qpm) 10 AE4318 19634356 0646 Q75163 00 0816
M3(HBD10pm) 10 81604381 172144® 05437 06645 (0=.3] aB37
M4(HBED 10000pm, 10 81413406 174445 0FB3H5 Q81419 0 1041456
Thveskddrds
M (cortred) 10 86445486 13514515 Q9+ 00 0(b-H116
M2(HED1Qpm) 10 8127-488 13333467 15415 Q917 0 (0]
M3(HEDpm) 10 543 043P 1062190 Q064 00 Q016
M4(HBD 1000, 10 844338 118654334 075408 05405 0 0+
- *
001, OBt \d ssaemen =)
Table 64.
Effects of HBCD on subpopulations of immune cells
T celi subpopulations
Spleen 3w Spleen 11w pioke
HBCOD: J0ppm 100 ppm 1000 ppm 10000 ppm 0 ppm 100 pprm 1000 ppm 10000 ppmy
03(+) CDBai+) 6B4213 815188 TDE152 652144 13433271 | 182427 1523354 184:+4560 [CDBT cel
Ba(+) CD4() 686 0.95 8121216 690 142 BASE144 | 14422223 | 18542434" | 16852431 | 1067 2452 Em
Activation of T/B celis
[ —1 Thymus Tw = TRymus 11w Yo
HBCD: o 100 1000 porm 10000 0 100 1000 pom 10000
Eﬂmtbﬁq =0 * £ 1% * L4 E3 z
Peripheral Blood 3w Peripheral Blood 11w | 23
HBCD: [0 ppm 100 ppm 1000 ppm 10000 ppm 0 ppm 100 ppm 1000 ppm W0000ppm |
CO) CDT i+ 1851+347 [ 14012216 | 1181219 | 104+ 145 +054 135206 1272047 132£024 T cel
CD71()CD45RAl) | 2079:403 | 20241297 | 08177 25812284 | 091+570 | 19652781 | 20287 | 212250 B ced
Treg, NK, NKT(?) cells
1 Splcn‘): Spleen 11w Boe
HBCOD: J0ppm 100 ppm 1000 ppm 10000 ppm 0 ppm 100 ppm 1000 ppm 10000 ppm l
%) [TT3BE07 [ 11552119 | 11252187 | 999219 | DATL24T | 2147238 | 29282429 TTEZ
POKRP1A) CD4(s) 6472061 6284081 6413 563+081" | 1253+185 | 12892185 | 13762266 | 1308:172 [CDANKT(D)
prRE1A(+) CD4E) 5752035 606109 565¢087 | S05+076 | 1063+163 | 957+344 | 11382247 | 944223 WNKced
Thymus 3w Thymus 11w
HBCD: §0ppm 100 ppm 1000 ppm Mppm! 0 ppom 100 ppm 1000 ppm 10000 ppen
Ko coam 712257 5154094 7892127 7852285 | 4162108 39840867 4414076 4w+12 [irg
NKRP1A(+) COA) 007 +008 007 200 00600 007 £ 005 02+004 02:005 02521009 | 0272006 JNKoel
Peripheral Blood Jw Blood 11w o
HBCO: J0ppm | 100 ppm | 1000 ppm |10000 ppm 0 ppm |100 ppm [‘I(n:lmm | 10000 ppm
NKRP1A(+)CD25+) | D12¢008 | 01+003 | oosx002 | 0082004 | 027:007 | 02:008 | 027+007 | 0252009 [CD25NK™)

QA8 = peQDY



Table 65

Serum levels of thyroid-related hormones of the offspring exposed to
hexabromocydododecane during the late gestation and lactation periods

HBCD in diet (ppm)

0 100 1000 10000
PND 21
No. of offspring examined 10 10 10 10
T3 (ng/ml) 11+£011 2 1.1 +012 1.1 £01 093 + 010 *
T4 (ug/dl) 44 +093 420 +077 48 +05 420 + 052
TSH (ng/ml) 540 + 062 666 +124 61 +14 700 £ 131 *
A/G ratio 217 + 043 234 + 059 21 +03 193 £+ 070°
albumin (g/dl) 355 +018 362 +025 36 +02 384 +015°
PNW 11
No. of offspring examined 10 10 10 10
T3 (ng/mi) 1+ 006 09 + 007 09 +005 * 09 +006 *
T4 (ugydl) 48 +0.70 48 + 059 52 +065 520 +098
TSH (ng/mi) 47 + 062 58 +1.72 54 +111 496 + 080
AG ratio 19 + 024 1.9 + 029 17 +016 170 + 0.14
albumin (g/dl) 353 +032 363+020 382+034 400+039*
2 NMeartSD.
® =0

Abbreviations: HBCD,

Fig. 76

(a) KLH-IgG #iikffi & HBCD O KTt

hexabromocydododecane; PND, postnatal day, PNV, postnatal week.
* = Significantly different from the controls by Dunnett’s test or Dunnett-type rank-sum

test (* p<0.05, ** p <0.01)
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