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2255 N

1 EH

ARRIZBWT, ERPED2-AFALTF Y v 77 FE0 (RER). 80, 250 XU 800 mg/kg
DORET, Crl:CD(SD)F% 7 v b OMEHEARE 10 TIZ 90 BRBAHRIR O’ SE L, RERSICL3EM
BERM L

BERE, FOKE, RBZEHORE, REE. DRFORERVARMFEEREICBVT, #5R
VEBREORBIIRD Loz,

—ARIRTE T, MEHE D 800 mg/kg/day #f & HED 250 mg/kg/day B TR EHICHEN A STz,
BEBRDODHITHONT-ETH T,

EETIE, o 800 mg/kg/day BT, & 6 MURICKEOEMBEMMA A LN L0 b, HRD
BRE5DHBThH-T-TREENE L OGN,

M R AL FRRRE TiX, BED 800 K 1F 250 mg/kg/day BE TREBOAERIKEN A LN, HD
800 mg/kg/day B TIIRBZRR VRV UV LADOFEREENRA LN, BiEOMBMEROEER
BERB NN, EE~DEBL L TEBVLOThHo LT LT,

R AR T, #EHED 800 mg/kg/day B D B THEHAZGOBE DBIERNBLHIH LI,
HED 250 mg/kg/day BETH 1 FlicHh b, HRYEOEELEX NI,

i 7> 800 mg/kg/day BETIZ, 70 BRUE 75 BIZE | FINFEE L= Z LM LEBRMEDOREN
ZEz b=, REOFMIIAREL 252007,

UEDFERN G HEHED 800 mg/kg/day BEDE T, MRZOBEEBLFNCH N &, MK
A{CZRORE BV THED 800 K T* 250 mg/kg/day BE TRERADHERIEEN A LN Z Enb,
MR (NOAEL) (X, HET 80 mg/kg/day, MET 250 mg/kg/day THh D & Hllf S,

2 HWE

2-AFNTFY v 27 FO—REEFOMEERETL, HbETEREMERENOAEL)ZHA LA
IZ3 5 BEIT, 0. 80, 250 & U* 800 mg/kg % MEHED Cri:CD(SD)% T v bz 90 BRE&FIERNKRE
TAHAREREZMRBRE ER LI,

3 HBEMHRUAZ

31 HWERmE

£ P2AFNTFY 9 ITUNR
HEAR TR : BAEHILES

oy &S T

e i : 99.9%

SRR UMK D A A~HRADFBALRIEE
RBEREEAFEEARL

TRE RIF . RWERT

REBET : N (rAGE 2~107C)
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EUCC N |

AR :

RERE  ERPHEEREEETE . EAME 6~8°C
.
RRFEEER . EANE 6~8°C
1 ]

3.2 K

XN N E 3= 3= 0%

fET D THITATRAIBERESH

ny hES : I

RE &4 : EiR

RE SR I

Q, 3.3 #EHY

Bt : Fv b

=27 : Crl:CD(SD) (SPF &%)

i3 73

NI ip 1 4 Al

5k BA R R i : 5 Al

HBRWE & 5B 6 A

BEA (ER) E# : MEHER 46 T (SERESR 40 PT)

HeAaTR : BERF ¥ —NR - U= EH

FTEHY © T529-1633 REERRFEAER A BFRT FERA 735 Fith

B - BIEHIm : 6 Bfd] () . 7 AR (8ff)

RE - BRI ORE : REAE (AFEBRCHESTRHE)

—fiREOBE (1 B 2E)
& BATROARBMONE HEE 2 TEEERENRE=S YL /R E LTR—REE

TERBEL, B OMHESE 4 ITITRBREZNSRA LT,
T Y P OBREBEER - AFEHEPEEBEL THRE, —BRREOVWTRLEEEIRDLN
Rhote, £, HEERFICBITAEHMTHLEKEIRD LN
ol
3.4 HERREREH

[REBEMP OFETE R OME A LSS EICE T 58t WESWTT -#lEDO 122 LTT v b
R LUI-, ARMAIT. MEDFENICHEE S, BEROICEETHIZ ENORELE,
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R2E5 ' B

35 BYhER
351 fAEEH
fREE R 5% - 91 b R <F%)
{BEE : FEHNE ; 21.4~23.8°C (BREIRE ;22+3°C)
FRGHE BE . FERME ; 52~68 % (REMM ; 55115 %)
FR B B ] : 12 B5f# /B (7:00~19:00)
BREIE : 10 [BLAE /BFRE
RE 2/ =Y
(Bf% - BlfLHmIP b 2[C /7 — )
r— (BRE) ZSHRBE : 2~3[E/8
r— VEZIRRE : 1E@/A
QW Fa A A HRBR B : 2~3 8/
3562 WBT7—CRUKHK
r—y : TIARFy IR —Y (W257X D426 X H200 mm)
r—oE D AT v LA
HEGIE D TIARAF v IRy — I3 EERRRHE
r—UEIEERRRE
PRYK D Y7 hFy T (AREH REE)
HEFE . WERKEE

REPOREFLEME - PERERERHEKSE FERE&E REEORERE) X9 HHriEz
AFL, SHEFTEDHRAFEFREUT THY . RBE~OKE
MRNWZ L ZFER L (9 BFEE 9.1) .

353 fMHRUVGEAE

(
Rl T LAY I VB TR A M BB MF
v v M5 I
B F ik L S —UEITIRY T BTV BRI AR T, B EER
Y L AR
S h DB R LAY T HABRTERRSHE Y 0y b D CATEEAT L

YUIFERTICBIT 2BRRKFRRELUTTHY, RBR~OEEMNZNC
LERFMER L (9 HRATEE 9.2)

354 SRMAKRUIRKEE

i€ %3 -

kI . FERRRARKERERAVCTEBER



wuEs B

BAMEDETE C RABIIEERLSEHE. AR 2—-F v X (BRRETEA—Y
Fv I R)WZTHE
BRELK R DIERHE ;. TROSFHEEIC AT 2KE L., YMEFICBIT 2 KEEECES

LTWAZLEZTEMA (FFE26E) (AL, RBR~OEEN LW
EERMERLE (9 BAA'EE 9.3)
I
]
355  {E&EMNE

B - Bl{EHmE D TV IRNVERBRES, R —VES. KBHESROBHE
BEEEAZAR L. DHoBEEENIL. EENERUHMMEA
VIEILEVITo T,

Houtk D U IRNVICHBRES, MR BES. ST —UES. BWHE
&” LRUVERESEBE RS5BEZLICERo-AZAWVTHE) . B
' WES, E5BME. ERYERSMEA. JRA. RREEE
&EAFE L, BoREERIIZ. LRAREA Y—F 7k (kK
RSV ATy 7, b ETR) RUHEA 7 (BEICHBD

ENCBHENBZ T LE) TiTo7,

36 BEHMRUERSAE
ERABBTIAMBICHS T 2To/%., | AMELAETHRE L, B#RDEOREL 6 Bif X
VBRAL7-, BBRPEOHKRETX, A 1E (E7R), £5MMIZ2 B & LE, BRHERS5R
BT A4 AR—=F TNV ) VPRV TITAF v I WUTF 4 AR—HFTAROY T %HAVT 10mLkg
OBERTHEHBEORE Lz, SBIEICIIEROFETEELRS L., REARZIEEOHFEIC
ESWTREEBNCER L7,

3.7 HBEBEPERSEOHREEH

ARRICBIT 2HRDEORERIT, BEFRMPDORZLWEICETIRE QAFLTFY v 7
7Y RT3 90 BIREREFEERBRO-DOARBRERR) ) RBRES B <£-5%
BE A% 800 mgkg/day & L, LATAK 3 T L 7= 250 mg/kg/day & OF 80 mg/kg/day (ZERE L
7=
3.8 #EER - R5HEORNER

BEERIT, & FAEBOEICRBESNSIEEORLREVEB THHIEARE L Lz, #
BE D UV BUHIELS | IR GE TIRERPHBOEREOHTARETHY . S HICHER
MENPEETHD1D, FBHE~ORBIBESAD LMD, BHEONREEZER L,
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A2ES ' N

39 WERMERSEOPHSE

WHROEOVERZEFRIFLA400SE (FL F Y v ABRE) ZANVTE—D—ITB& L,
WETHD b yERaVHELEMXTBRM UL, TORBETHREVEZ LZBOAZVY
=B LART vy 7 LT, M LEBSEIIEEMNTNGT L, ARNKIIREANZAGERE

(ERHHE : 2~7°C) TERRE TREF L. #RYERERIT4~7 BEIC | BEFAR L,

3.10 BEBRPITETIERYVEDOREHERVREEZHER

3.10.1 REHEHRER

B 5 BALARTIC 8 mg/mL (IRHEEE) RN 80 mg/mL (FiREE) MERSE %4 10 mL /ERIE 3 &I
oy L, EsssaT T . <= %77 5 B+ %R 24 k% RGN
EowiEsE 10 A +=iR 24 0% TG 73 2oV TRESEPRE 5
L=, #5uEEEEEEEEE G:1E : 6~7C) R0 (<7 : 18.0
~22.0°C) TRIF LT, HPTiX 13.15 BBRYWEREROPHIE) (- TERBL, TEMEIIR
TEBABART DT E D £ 10% TEEH L 7=,

3.10.2 REEFEZHER

yE T G osAAdRSE T %R ERS5E Omg/ml S
) IOV THRARI VA SmL 2R L, BREERPEBRHERE 20T L=, BEERPERY
HBREITREBREDE10%TEHME L7,

3.11 BHERRUERBMA

MEHET » PR 46ILL Y ENEN WO EOEYE L Va—F —IC LA EELEIC LIZERIEIC
X 0B|U, REROML 8B (10 E/8F) IZBEST Lic, BESITIIEBRBAL B ORTBIZITV., B
TS DR EN LR THREFMOICHEZED RV & % Bartlett IEIC L3S NBRE (5%KHE) K&
U Tukey BRZE (R 5%7K4E) THER L7=, EBRFEIFIZHITH T v FOKEFEERIIHET 137~155
g. MET125~143g Th Y, ML HICTFEEEDL20 %N TH -,

R B wBRME B5R T3k BmEE
(mg/kg/day)
i3 1 2-AFNTFY TR 0 10 1437001~010
2 2-AFNTFY v I TR 80 10 1437011~020
3 2-AFNTFY I TR 250 10 1437021~030
4 2-AFNTFY v I TR 800 10 1437031~040
i 5 2AFNTFY v ITTFR 0 10 1437041~050
6 22AFNTFYV v ITVFK 80 10 1437051~060
7 2-AFNTFY v I TVF 250 10 1437061~070
8 2AFNTFY I TR 800 10 1437071~080
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3.12 BMRRUAIREE

3121 —fiRiKEE

EERBALA R H OB AR ST 1A, #BpEksME RS NN G (5
#5718, Hf:#®570 ) FTREBRHEROBERZIC., TXTOBMMIZHOWT—AIRIE, T35
fER, £FERLICHOVWTHEL, BEICEELE, TEFROBEHRICIIBYOERDOKRE
To. R (% : %5728, #f: %571 8) H»o®/E5EKTH ETRERDED
BRE#RUFRIZ, TRTOBHIIOWT—AREE, PEER, £ER IO OVWTHEL, BEFE
i) [ N > 3 O

3122 W&E

ERBEROEFDR%, S8 1E, 2BMIc oW TEFEELAM0E (FL Y o 2ERL
) ZAVWTEENICEEZRE L, £/, HEBRMNCEBHO | BiEREOFKE (HiRA
*E) ZRE L,
3123 {BfiE

ERBAMAE, &8 10, 2 AMOBRELZBEFRELA4R200 E (¥ b)Y o2& 20
TH—YHEMATRIEL, 1Yy B EHERELZEH L,
3.124 BKE

EERBAARTE, B8 13, 2 BMOEIRELEFXIF LA4200 & (Fv k) o 24 2B
TH—VBATRIEL, 1E%00 ] BEHERELZEH L,
3.125 RBHPHRE

55 1381, xR KR U B OMHEHES 6 IL (BI¥ESIR) (2o THTIRE ., FRELE,
IREESH DI DMOIALE ~ o 7 WIREHGERIRSE 100 B (Batt)+ ) 2 AV CTHliESR
BT TREZTo7. BEAE LTI FY P (BRUEMRKSH 2ERALL,
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3.12.6

RIRE

#2%5 N

BEF 13 BIC . ARERUEARBEOHES 6 C(BMESIR KO WTRRT v 7 (AAF v —
VR Y R—REH) ZHWT 48R (09:00~13:00) DFEREZITV, HEB )2 D 13)DRRE
AR L=, 2B, BRI OB - 8KIZTH2»>7, THA 14)DO8R pH 1%, BNI5&HIBERIZ T
BI-FEERIZOVWT pH A—F—%FAWVWTER L7,

RIEEB RUGRIEEIIKROBY Thot,

HE RAIEER ORIER S

1) R& ERAEE BFRITFLA00E (¥ Y o 2EREH)

2) R PIARAIE 221

3) #im RIT L RAT A4 TR (Y-PIANAITH AT )7 AR RS )

4) btk RIVT L RT A4 97 A (=R -4 A7) )27 () 2k & 4E)

5) BR¥E CINT A AT 49T R (Y-PANAITHATY ) AT {9 AR 1)

6) EH RNT AL RT 49T R (Y=RANAIT 3 A7) )27 1) Ak E4E)

DIV AL % TNT A AT 49T A (YRAWIIT -3 AT) )27 ()& #)

8) virrr RNT L RAT A 9T A (Y=PrWaST -5 A7) )27 1) 2k K& 4t)

9) L Sternheimer & Malbin 44 1% 85k
10) k& 7 & TMFEREFEH N (RX&t7 & o)
11) 7MY TLNA) A A RREABE (B 7070 WEBOWEE ot B Z8UERT)
12) 7Y U AK) A F L @REAGE (B 7070 B @R XStk B ZRYER)
13) HE(CL) A A BEREEE (B 7070 BB BAHERE RStk B ST 8YER)
14) JR pH pH A —# —F-51 B (BR X2 +LIM35HERT)




#2%2 N

3127 mMRFHRE

EBWHERS WK THROSAFIDICO VT TRORELER L=, RERE (LK) O
BiZ, #BATE DY FH (16:00 ) »H@RIE-EIME, 4 BICER/EYHHS RAFREEE
NARCOBIT-E (KN1070, #X&HBRUERT) 2BV A Y IA TV (w4 T o RERRESH,
2y FES D FE:T TR L. 2% OB KBIARD 51T -, B0 (B IBX,
HHEFICRNOBORLEVDMESL2E 1 BB L L, L%, KEORLEVBHES~LIEK
ED, BRRBEIERIIRVOBIIRD HiEL L,

R LU-LEO—HE2AEEFAA Y ORBREICBHB L, TRER 1)~10)3ZHEE ABMERSHTE
B XT2000i (R A v 7 A4t %, HE 11), 12)i32 B B ikEEE R EER CA-530 (2
A v 7 ZAEREH) FAWTHRIE L=, HiEEEHR & LTHER 1)~10)i2iX EDTA-2K %, HHE 11), 12)
W7 VB b)Y O ARV, 2. £IEE BBHMKRSHTIER XT-20000 TR A @ ERER Ot
HERRMIREBRETE Do 8miTA SN o722 L2 b, MIERRHEAIZER Lieho
7o

HAE B E
1) FRILEREI(RBC) —27a—DC Wit
2) [MEFREMHGB) SLS ~E/n gk
3) ~<hkZ7Y vy MEMHCT) — 27 u—DC KBHE
4)  FHHRMERBEFEMCV) I —2A 7 un—DC RIERUSHRE
5) ¥R MmER M 3% & (MCH) v— A7 0—DC RHER USHHIE
6) ¥R MmER M & 3% (MCHC) I—A 7 o—DC RHEERUBHRIE
7 M/ RE(PLT) 3 —27a—DC Ktk
8) BMmEkI(WBC) Za—#Af h A MY —k
9) E% A M EREK(DIFFERENTIAL LEUKOCYTE COUNTS)
Y > 732K E(LYMPH) Ja—H%A A MY —i&
FF P EREL(NEUT) Za—H%A hA KY—ik
HER$(MONO) Ja—H%A kA RY—ik
SFEEERER(EO) Za—#A hA Y —ik
173 B ER$(BASO) Za—H%A b2 FY—ik
10) MRRMERE(RET) Za—%A hA MY —i&
11) 7" mbovt’ /EFRI(PT) EEERER L - EELRE K

12) I&EHEALERS bovik’ 7" A7 /IERA(APTT) EEERFRIE « SeBEMRE K
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3.12.8

&£ LFRIRE

*BES :

BREIX. 2EFEBHIZHOWVWT, BIETERLZOEOEY 2180598 L TE -2 AVvWTE
ML, RIEFEERVCRAIEEILLTO®EY Thol=,
RIERSRIZ, B3 7070 BB OB A=,

HE HE =
1) TANFX VEETIMIvA727-0(AST)  Yva ARG K RBER AR - UV iE (JSCC IR HE(LRISIE)
2)  77=v73VVA7x7-t" (ALT) FLEEMR K BEBEFE IR - UV #E (JSCC ZHE(LxtiE)
3)  TWAY74R775-t" (ALP) BERTEMERIERE: (JSCC EHE(LISNE)
4) YU WEINEIVAN T FET - (y-GTP)  BERTEMRIERE (JSCC HRHE(LHGE)
5) #t)m’ /(T-BIL) N1y VBRB LI
6) RFEFBUN) BRI (9V7-t" -GLDH ik)
7)  JV7$=/(CRE) BERE
8) 7 M 7HE(GLU) VLS R AR
9) #a3vaFo-T-CHO) BERIE
10) J/AEE(PL) BERIE
11) M7 I (TG) BERVE (EEBE) VYo-miEEIE)
12) #REB(TP) t vy Mk
13) 7¥7° 1¥(ALB) BCG i
14) A/G H(A/G) B
15) R /(1P) VRTYAS NI S
16) HY9A(CA) OCPC &
17) *77 %Y9A(MG) ¥y V7T ik
18) THITANA) AT/ IR BABIE
19) HIAK) A+ BRI ERRE
20) HEFE(CL) A1/ IR EABIE
3129 REEHRE

B EWAMA TR, ATRE 3.12.7 THIZHBWTHM L, AUBSE X g-@mic>vT, FioDRE
%B{J&E %?To T\’_o

3.12.9.1 AEBMREFRE

LEFHPIHONWT, 2FOHEBE - AEBORRMHFERERELZEE L. TRORE -BRLH
HU. 10%&f@iHRL~< Y R (7272 L. ¥EiZ Glutaraldehyde Formalin Acetic acid(GFA)#& (= T #if[E
E%. BRBKIX Glutaraldehyde-Formaldehyde(G-F)iE& & BEE&IC TATBEE®) (ZTHRFL,

OB, MEE. D o]E (GRE, BMIR). MR, TEE, BRR (LE/MMEEXET). 8IF.

AIE (BRBEM), JE, I (KEXZX®2ST), &, WERIR GATIR, FTR). /B, B,

NG (HZHE0G. Z=RG. BB . KIS (ERE. #ERG. EA5) . AT, B, ER. BEbt. REER.



RRES

B R, AISIAR, HEEE. SRR (REZEd). TE. LR, B, Aid (KA. /NAY) .
HHE (). A&, KBAR, R, ~—F KR, BE BROEH (BB, XBRE).
B, VR, EOMAIRKFES

31292 BEEER

LEEBMO FTROBEICOVWTEFRS CP323S B (FL kY v 2MXESH) 2AVTER
RREL, SRAAEXAVCREERKREL GENER) 2HHLE,

M, FTEMr Ol W (SEXERET). . M. B BT, R

ASZAR*, WEZE+. SR BPER L), FHE. ERK. MR, PR (ERNMEEZET) *

+ EERRIE LS,
3.12.9.3 FEEMPHRE

MBHEROR®EARRERE (814,55 RUSH) YRIECEHHOTRTIZOWTIE, HFRLE
BE - AR 3.129.1 EBHB) [ZOVWTHIEIHEW, 77408, &Y, ~~rxP Y- x
AU RBEARERL, SR, TOMOBIOWVWTIEE, RIRFRENRCE&ARZSHT
HERYEREICERET 5 L B2 o2 FRBERFNELERED IOV THRE L,

3.13 RTEYOLE

BE M PIZET LBTEmC R L7, BRI L 72888, AR (3.12.9.1 IRBHR) 13 10%#%
@R <Y SEICTEE LRELEY, SEEREORE X Thrrolk,

3.14 #istne

SRHLERARN CGEIBLE 2~ BSHLE M) LOMOKHFNRARERE
1TV, FEREE 5% (P<0.05)3iT 1%(P<0.01)D L~ )L THIE L=, HEFAMTIE, SRBEL LR
BEBEOKE, HIERE, FKkE, RRE (REARERERVRILELZRL). MiRFORE, LKL
{LEHRERVOBEEROEHEDEIZOWT, 5%F B/AHET Bartlett 51 L 255 BRELTT
W, ENEOBEIX. /3T A MY v 7 O Dunnett IEIC X STEMIREE . AEHBOBAIZ. SV
RIARY v 7D Steel LI X BFAREZIT-72, £, RBRE (REBRERERVRILE) .
REIRAFE FRE R OREBAMFEOREICB T 2B EBREDEOREIZ OV T, Fisher DEHE
MEERE (FR) 2. BEOHBHEEICOWVWTIX Wilcoxon BRE (M) Z1T-o7, Zods., —K
BRUBTRBA bR > IR FHOBREICBWOTIHKF LR 2T o 1,

3.15 HEBRVHIRSBRON X

3.151 E#9E
N EOWBRYE A EREL E UTER L,
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3152 SHFARERUHE

3.15.21 BRE
TEr=kI L :  HPLC A, FkstiSE LMK
= v &S
5 )= :  HPLC A, il LAt
=y FE5
DABEZAKEAY DL 0 RAESHR FOEMEILREXSE. HFE 136.09
=y bES
%N : Elix fik> AT A% AVTHE LK
3.15.2.2 {EMAHHE
&5 R, Wi
BFRE CPA225D SARTORIUS K.K.
HPLC LC-VP &Y —X
UV B2 SPD-20A MRSt B RERT
5 — & AERIEE LC solution
BE RS ASU-3 7 AU HERER
AH—F— HS-3E FARERE
Elix #iKEB S 2T A Elix UV3 AA I Y RT7HAESH

3.153 BBENIAM

3.15.3.1 10mmol/L Y ABZKFEH ") D LBK

D ABEZARA Y 74 204012 XiX 136000 g H#iAICEN L, &% 1500 X% 1000 mL & L
o
3.15.3.2 BEHE [10mmol/L Y ABZKFEHILBE 7Tr=FJIL (70 : 30)]

10 mmol/L VD ABEZKFED Y U LBBERTE = N%E 70:30 (viv) DEIESTEAL, B
EREGRTRE 2T 00288 E L,

3.15.3.3 #WE

MIARCTE R=FYL%ET5:25 (VW) DEIRTRA LEZBEZHREE LT,
3.154 oHARHORR
3.15.4.1 EERE

FEEYWHE 002000 g #EEICERY, TEr=FINLZHVWTERIZ20mL & LT2-AFALTF
Yy o7 FEHERER (SS) AL (1 mg/mL),
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31542 RERBIRERIR

REIVRT I HIICHFREEBOTERICHR L, RERBIZHERER (S1~S6) AWML,
2-AFNTFV w7

RERAIRERR i FREE 2 Ty NRE
No. (mL) (mL)
(ug/mL)

S6 SS 3 20 150

S5 SS 2 20 100

S4 SS 1 20 50

S3 S5 5 20 25

S2 S5 2 20 10

S1 S2 4 20 2

3.154.3 QC A&EH

RFIWTRT L HICHREEZ A NTERICHRL, QC AREHAIK (QC1 RUQC2) ##AR L7,
2-AFNTFN v

R 2
QC AR*E No. BER& T NiREE
(mL) (mL)
(ug/mL)
QC2 SS 2 20 100
QC1 QC2 2 20 10

3.15.4.4 EHBT0EX

B EHRE 2 RFITHEV 1000 EHR L=k, LROASum DT 4 NVE— (AN IVRT <
AvyzZLH, vy 'ES I <5:6L. AERARBE Lz, 2B, 1
RFERB T ) — %, 2 REREIIHREEZ AV,

17 27 :
REE | 2R & 7o FiE
(mg/mL) R
(mL) (mL) (mL) (ug/mL)
(mL)
8 ! 100 I 10 ;
25 1 100 1 10 ’s
oL l 100 I 10 %
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3.155 HPLC &%

o A : Develosil ODS-UG-5

(4.6 mm 1.D. X150 mm. 5pm, FHH{EEKRXLSH)
=2y MEE

B oA : 10mmol/L WABEZ/KFEHNV D LABK/ TEhr=rINL
(70 : 30, v/v)

RER R : 210 nm

BT NBE : 30°C (RITERAAAEFREE)

Yo TING—F— D 10C (RIERASAEFHRE)

M 1.0 mL/min

AEHEAE P 10puL

53 B ] D104

3156 YATLBRY%E

VAT LADHEERLRBE MR TS0, BHEEK (S4) 2REREOREM 3EEAL, B
B R LI, HEEEIL, 2-AFALTFY v/ 7L FOEY— 7 GRIEOHEELERZ (RSD)
D, 50%LLTFE LT,

RSD (%) = ({R#RZE / FH{E) %100

3157 SHHEBRUHEERLE

31571 REOHH

RERAIZERIR (S1~S6, & n=1) ZHMERCE-S>THEL, o — 7 mHEEE AV T,
B/ ZREIC LD —KRENRERX»LRER (Y=aX+b, Y: U'—7@flL. X : RE, EHH
22 L) BERL7Z. REROWELIET, MEREr 230,995 LA L, WEIRMEDIE (HHxIR
% :RE) A 10%LAE L7z, FRLTHIE L-RAEHT, FRAEOAEMMICHRBEERCE
EEREOREMEE L,

RE (%) = [(BIERE-RERE) / RERE] X100

3.15.7.2 AERHMRABORAEROFBEEESE

REZRET S L X%, REHAEERIEK (S1~S6, % n=1), QC A4kt QME : 10 RV 100
pg/mL, %& n=1), RERL. QC &Lt (2 A : 10 RV 100 pg/mL, & n=1) DIFEICHEL. H
EIEOEHEEZMR L=, QC AREHI, RENBFI0%LUNTHD L EFE L LT,

3.15.8 T—A2NERHE

F—HNBEB T/ o< b ST A U—/EHE. BE. RER (EAMT :2L) OHEBEE
¥ (. REROBEZ RV y PR ERH L,

Ty, e, FAXERZE (RE), EHERZE (SD) RUHEXMZMERZE (RSD) IXRFHHE Y 7 b Excel

(Microsoft Excel) Z{EM L7,
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3.15.8.1 HIEDERY HL>

ARES

BEE (n+1) FTEEUEIEALTnliT (REROEGHHTE) TRRLL,

BHEAR Bifif BHHTEK
v — 7 w1l nAU'sec B
e | pg/mL BT 4 47
mg/mL AREF 4 #7
) E BERMEDBALIZ H 7=, | ERME L R UHTER
RE % INEUREATF 1 HT
SD — EHBEOHTIZ H YT,
RSD % NERUAT L HT
FRREGREL - BT 3 4T
31582 HiHlE
ﬁ?ﬁ“i‘iﬁb&ﬁ’o 7‘:0
3.16 BHOBRE

ARRTRAE L -RABRHBEERCEEE (RE), BE@REE (RA). . EB0WE. AF
RELICEET 5 8. RBEME. BEBRONTRV QAU DERICE T &k, HEAR, £omAR
BRI D BRECE, Y ICHBRDEREY A vidkg@sERE% 10 6. NG
) GLP @A sk THRE 5, k. RESFTIC VW TE. %9 5 £ EEIIEINGE
B - (A5 L. Zo®RMBORHRERRZFIAT 25813, RBREEEL
oL, REBHFEZRET S, REPMOBTEHOEEBIZOWTIXZ, RRFLE L RARTHE
LMD L, RET S,

317 FRIDLENTELGI >HBROEHEICHELTRIZTERV D HHBREUARE
EEICfEbLMh>-C &

. T, || 57 SEIC B 3 BHEOME S 1437023 OB B EHIZET L,
AROFEERE THOAREDEGRALNTZ L b, BEBROBREDAEMENE X b
Nz, AIRAFEZEREROREBEEGKFOREIC OV TIFMA G4 L, ECTHY
HPRAEEO 1060 1 FITHY . RBROFMITBL 2V LT L,

2. HEOXBBEED 1 F] (BHES : 1437006) D LR /IMEASTFERARBIZEAPIZFEY T, REAER
FHRENRTE bholz, LMLAYBG, 10FFD 1 FITHY ., OB TIT LR/NMEIZR
BERDRNS I ENOFEETMIZIRETH S LT L7,
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4 HERER

41 HEHFRRU—ERE

BHOLEFYME % TABLE 1 &, —fi%RIE% TABLE2 ICEH L7z, FBEGENO—KRESL
APPENDIX A {25 L 72,

%5 35 B IZHED 250 mg/kg/day B¥D 1 ] (BHE S 1437023) AT L. FIREFOAEFEIL 90%
ThHolz, %70 B RUE 75 BIZMED 800 mg/kg/day BEDE 1 ] (ByHE S 1437071 KT 1437078)
MIET L, FIRFEOLEFRIISO%TH o7, TOMDOETIE, ETHAHWIIULHBEZBMIIAG
Y. FIREEOEFERIIVTRD 100%TH o7,

—HRIBIZHVN T, 55 69 B IZiE 0> 800 mg/kg/day #£ D | il THRAME AL L, FHIZFETCL
7=, HETE 72 B, HETHE 71 BHLARE, BE5% OBEIFIZHED 800 mg/kg/day £ T 2~8 i, HED 250
mg/kg/day B T 0~2 i, #f D 800 mg/kg/day BT 0~4 ffliZ, TN ZNIMENRBE S iz, FME,
FHOBEBIIITRTHELTREY, REZEDRIIAONIZELTHo7, TOMDOEETIIE
BRRRIIBE S ot

42 ®E

EHOFEEEX FIGURE 1 iCBIR L, FHGERVEREERZES TABLE 3 (IR Lz, (@&
BDfE% APPENDIX B (IR L7z,

i 800 mg/kg/day BE T, 5 6 BLIRICEFEDKEBMA A LN, EOMOEIIBWTIL, &
BRI, SRR L LB L THRAFENICERRERA DN M o7,

43 {EfER

BEHOFHRERE R OFHE(RZE% TABLE 4 (2, ¥ 7- @R O & % APPENDIX C IZ/R L7,

D 250 mg/kg/day BE T, % 13 BICHHEBEE L L L CTIREEEOFBERIEMEL A b2, AE
L DOREHEMARD b2V T L LBRRLRES & I LTz, TOMOBIZIW T, 5P,
RPBRE L B L CHEFH PRI A ERE A Do T,

44 EBKE
BEEOEHTAKER SRR ZE% TABLE 512, £/ @& O A E % APPENDIX D IZR LT,
BEMMS, MECHRYERESHIZRB VT, MBHEEL LR L THREHFMICEELZITR D
nihot-,
4.5 RBEPMIRE
SHOBRBZMRERZ RS TABLE6 2, 7B DERE%E APPENDIX E (277 L=,
MEHED X BEER CHRBRMEREEHICEFIMRBBRR S o7,
46 JRIRE

BEEORRERES TABLE 712, E-EEBDORER % APPENDIX F (2R L7z,
HED 80 mg/kg/day B¥ T, XFRBEL LB L THERUN VU AK)DOFELBER 2O, A
B L ORENFED SRR T ENGBRAM LT & N LT,
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ETOMOBTETIE, MR L LR L TRIEFNICEREREZRA Ohho T,

47 MmEFHRE

FROMRFAIRER R % TABLE 8 (2, F-@HEJIORERE%E APPENDIX G 2R LT,

B ERE(MONO) & DMFEAERBU(EO) DA B /e {# A3, #D 80 mg/kg/day BETH L 7=h3, Ak
DEEABED GNRNZ LA LEROLERHLHW L, 7o o EVBREEPTOFERIER
A5, HED 800 mg/kg/day BETH LTz, EDMORERE ICHB W Tid, XRE L ERYERSEH
LOMICHHFRCFEREZEIRD O o T,

48 MmEEEFHRE

FHOMIBE(LFAIRERL R A TABLE9 12, E/-fEERIDRER%E APPENDIX H IZR L7z,

T73=0TI) b7 RA7 =27 —EBALT)DABREMED, #Dd 800 & T* 250 mg/kg/day B TH
b, ALT IZRMBER TH A 720, EEIIHFEEFOEROZ LWELLHET L, RRER
BUN)R V=R AMG)DAH B 2BEN, D 800 mg/kg/day B TH b i, BREB(TP)DE
B2KMEAS, HED 800 KR 250 mg/kg/day B TH O, TOMOREBRBITE W TiL, THREEL
HBRMEREEH L OMICKHENICAERELRERR D bR T2,

49 REPHRE

4.9.1 PERMFRIB P IRE

FHORNIRRFEFR R%E TABLE 10 1C, F 7=E{&ROFT R % APPENDIX 1 iZ7R L7z,

55 70 AIZFET L7-#ED 800 mgkeg/day BED 1 FITiE, MEEO/NEILRGHEILE (B~58) ©
HAGEPBESNh, 75 BICEC L1 T, BoEESBEESN-,

EFEIHTREBEINTEFRIILLTO@EY Thb, HD 800 mg/kg/day BETix, FFEO/INELE R
ek (118) EHERERORER EFEO/NEE (ER) 23 1710 BlizZ 57, 250 mg/kg/day B Tid,
REREPRERF OREER (1 {8) 2319 BlicH bz, BBEETIE, MO (1 @) 25 1710 flicib
-, D 800 mg/kg/day B Tix, FEADILER (£A) » 1/8 Flicdk bz, 250 mgkg/day B T
. BIROZEE (FRe). TEFEOEEK (1 ) RONFEOMRIRFEE 134 1710 flicAbhi,
XHRBETIX, FFOZEEE (18) 2 110 Flicdbh, SREOFER (KR 23210 flickbhi,
HERED 80 mg/kg/day BE T, BEFTRIIA G o1, HRDERSHTALNEFRIZ. W
TH OB L LB L THRRBICHKHFHERIIBD O o7,

492 HBREERRUBREERHFEL
EHORBER (EMER) RUBRTEAGFEIL EXER) OFHERVEERELZETNE
N TABLE 11, 1212, E7/-{B{5IDfE% APPENDIX J,K (/R L7z,
TEREOHMNEBEOHFELHIEL, HMED 250 mgkg/day BETHON=A, AL ORFENRD L
NN Z & HIBREAY AR ZEEN & BT L 72, WO EROFE L BME D 800 mg/kg/day BT
Hohl, TOMOBEIZRSVTIE, SHRE L ERYERESEH L OMICKHFMICHERERER
BHohiehol,
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493 HEARPHRE

EHORBAGFRIT R % TABLE 13 ICEH L, T/ME{ESORTR% APPENDIX L IZ/R L7=,

#HEHE D 800 mg/kg/day BEDE T, HRBFOEEDBER S LF (H 1010 FI, #1010 F) (=&
b, AHRBIFL LB L THRHFHICABICEWVHREL R Lz, Z0k), tHED 250 XU 80
mg/kg/day BEIZ DWW T H ADORBHEKFERELER L7 L 2 A, RPTRIIHEED 250 mg/kg/day B
T 1O B H BT, FIRROBE%AEBETES . HEOXREET 410 FlicH B, 800 mg/kg/day BT
X000 BITHo7=Z b, ARIIEVHBRREZRLEN, ERXEOETHY, ERHEDOK
BTIIRWEHET Lz, 079, 250 BT 80 mg/kg/day FEDRE IXEM LR T-, FDfh,
HiEHED 800 mg/kg/day BEIZ I8\ T LD LARAE, TEED 7 b7 8@, RISZRD Y o /SBRIZH, |
FFEORERI MR VB EMIR 2 L O RSBEI NN, WTFRHXBBEE L L& L THEHE
HMZRIRD N2 o1,

5570 BIZFET L /=i 800 mg/kg/day BED | Bl TRE I N[O/ EHLIZ, EBLREHE TH-
7. HILE (B~EMH) OFRAFBICHETIFHRRBE SN o7, TOM, BIEEOPSE
DEREH, ARECBREORE, AEHOPEEOCEMRUEIRK. B OEREORE DB
BEINT, B75SBIZECLE 1 FITIE, BOERAMOBREOBEMRBBREINEN, BOILE
XIS ARTRIIBE S hih o7,

2B, MIRAFEFREICI T, HED 800 mg/kg/day BED 1 FlIZHRER & N FFIRO/MNEULR Y
e (18 3, PEEOHETH7-, RLAFCAONIFHERURE L&D/ (£
) I FhFNBRELRENEOER, PEEORKE LT DEGRUBERBTHL ThHo1-,
250 mg/kg/day BED 1 FlIZE SN EIENAERAORER (1 8) 13, BEDEE TH-o/-, »BEHE
D1 FlicBE I N EEOFER (1 8) 3. BEOHBEOBR TH -7, HED 800 mg/kg/day BED
1 FICBR SN FEADILR (ER) & PEEOREDILR TH o7, 250 mgkg/day HDE
1 Bl AN -BIROEE (RE) RUTEEOEEH (1 1#) 13, £ FnEE0Hm kR
Tho7z, RHED | FICRB SN IFBROSRERSEIL, FEARFENICHEREESH THH 2
LR EIN, XMNBEED | FHCBEINIFBOZE AR (1 #) X, BE D Tension lipidosis T
HY, 2PNcHONIPEOFER (FAD) X, WThbBEoBHERIETH-T,

410 RERPICBETIEBRVHEOREMRVRERDHRER

4101 WBEFRDICETHHBEMEOREMRABRER

BE5EPICRT A2 HEBRMEOREERRE R % TABLE 14 [IZR LT,

8 mg/mL W 5K DOWIEARTE S B +ZiR 24 BRH% R W ERTF 10 B + =ik 24 B & 0 o4 {Ei3.
{RTEBRIERT O HHTEIZ R L TENE N 100.9 %K1V 99.5 %, 80 mg/mL HEBRDHHTEIX, #R1FHA
MREEDSHTEIZR L TENREN 1000 %R T 1004 % T, W LHFAGHEN (REBRBITOSHT
EDOE10%LUAA) THY, BEREFEI10 B +ZEB 24 BFMELETHD Z ENTINE,

4102 HEERDIIETLHBYEOREEZRBRER
BREWEPIZBT 2 WRME OMERERBRER % TABLE 15 1R LT,
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PE K R A E AR O EREERE TlX, 8. 25 XU 80 mg/mL DHHTEIX, T ENREE
D 100.1 %X 100.3 %, 102.4 %K T*102.7 %, HVNZ 103.6 %K%V 101.7%TH Y., WTFhLHFE
A GREMD: 10 %LIAN) THY, BEICHAPIN TS Z L 2R LE,

4103 #{EBRSHFOHEETELGR

VAT LAEBME, REBRRUQCH Y ILDOSITRERE TN EIL TABLE 16,17, 18 IZ/R L 7=,
BREBROMBEEE. RE (%) RURSD (%) DOFTRTOBESYERLENTHY ., BIEEDE
EMENRER I N,

5 ZEBRUEHR

ARBRIIBOWT  EBRWED 2-AFNVTFY v 77 K% 0 (XHER), 80,250 & Ut 800 mg/kg/day
DORET, Cri:CDSD)#R T v b DOfEAEE 10 [TIZ 90 ARFAKIR NKXE L, RERSICL3EM
REBETBRS L,

HEEE, KR, REEORE,. RRERVARHAEREREICBVW TR, #BRHHEEREOR
BiIRvoNR2hoT,

—fRIRRE T, #EHED 800 mg/kg/day FER OHED 250 mg/kg/day BE TR 5% IZFHEN A L, &
EEEO—BAUELTHHZ Lh D, ERYEOFIMMEICLEZELTHLEBBZI N,

A8 T, D 800 mg/kg/day B¥ T, 3 6 BLRRICEEORMEMMB A LN Z LM b, HBRY
HEREOEBTHT-FRRESZ X N,

MEFRIRETIE, 72 bo v VRO ARERIERHHED 800 mg/kg/day #f TH LN, &
WREHTHY, ARLEOALHREEDHZ LN TR, XHIEELES b RS T 2F
VR R G/ MREIC AR BN TWRWI b, BEMFNEROZ LWEL L HBT LT,

KA FERE TIE, REAOAERIEMEAHED 800 K 1f 250 mg/kg/day BETH H AL, &
BOEME, RRECRBITH2EAOEH, 55\ IIREARFMICITHRE 2 RT3 LR ENH
LbNTVWRNWIZ EMhb, EFE~DOERL LTIIHNLDOTho7 LfHlT L,

F 7. HD 800 mg/kg/day # Tid, MEELFHMEICILNT, REEXRRV~ IR VT LDH
BEREERAZON, BROMHMEROFERBMELAON, LHLENL, HREABFENRE
WKBWTBRELZ ST AEBL NNl Ehd, £AE~ORBL LTIEIHNLOT
b ol LHIET LT,

REABFEARE IS\ T, HEHED 800 mg/kg/day ¥ D B THERGOBRE DBFRNBLHFNZH O
v, D 250 mg/kg/day BETH | flicAH b, EREMHTIE, (LEDHEOBROEERFZ, &
F 2RI R B RUSHEDE(LE L THIE O@FRAERD b, AR W THFRETHZ L
BEINTNWD Y, 22AFALTFY v 7 7Y FIBREEDEICHEINRTEY (WakeT—F
v— k) | EBIZT v FEAVEASMEENEERR BV T, HLEOESBEI R O THNH
HEEINTWBRZE»D, ARRTHONEEIZ, ATERIE~OREA LB DS U IREHEN7
BECLIRENEL DN,
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70 B RUE 75 B2 800 mg/kg/day BEDE | FINET L., HLE (B~ OXFREH
HHVIIEOIGENBEEINT, 70 BIZEE LBETIE, —ARRIE TERMEEAZ LN TV
el ehb, ZRODEEIE, LR LEELEIC L 2FERBOEESEENLZRE L EZ b,
HEME Y 2 BREEHIR OB S L ARRERR INTBTY, D 800 mg/kg/day BED 1 Fliz,
ARMFBREFRETCRE~BEBOVAFENBRENT, 7Y PTHOLNLHELED T RETED
FEOD—2L LT, BILOASFIZ LY ZEZAET A THENOBRIRERSIE T2 LnE
BRIZROONTEY 9, 70 BIZET LZBEFIZBWT, BEORENRA LN, LALH
b, RIEITBETHY ., TOMITOHRAFBOFRRA L R5ALPRENRIZHZONRNP2T, Th
LD &b, D 800 mg/kg/day BETHONERCEHHOREIZIFERDEREOXENEZ L
nNibon, EEROFHEMIATEL 2680 oT,

LUk, Crl:CD(SDY% T v b DIz 2-AFATF Y v 2 7 K& 0 (XEB) | 80, 250 UK 800
mg/kg/day O AT 90 B MIFEHIAR NG Ui R, D 800 mg/kg/day BEDEH T, WREDIEH
RAH BT Z L, MRAELFRIREIZIB THED 800 &R U 250 mg/kg/day #f TRERBDHERE
EARLNZ MG, EEMRE (NOAEL) 1%, HET 80 mgkg/day, T 250 mg/kg/day TH S
LHIET iz,

6 Xk

1) BAEWHREES (2000 F) FERERHERT

2) Butanoic acid, 2-methyl- RTECS - Registry of Toxic Effects of Chemical Substances
RightAnswer.com, Inc., 2014  http://www.rightanswerknowledge.com/assm.asp?RTEK 7897000

3 B (2014 %) (HBEFRMMOREMICETIRE Q- AFALTFY v 7Y FICET
% 90 ERIREHREBEERBRO-DOARRERSR) G2E N
N s E

4) Katsuyuki, N. and Gen O. Aerophagia induced by the nasal obstruction on experimental animals. Exp.
Anim., 26 (2), 149-159, 1977
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FIGURE 1

(weeks)

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

BODY WEIGHT CURVES
sTupY NO. [l
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TABLE 1

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
SURVIVAL DATA (NO. OF SURVIVALS)
STUDY NO. il

SEX GROUP  LEVEL NO. OF WEEKS TOTAL NO. OF

NO.  (mgkg/day) ANIMALS -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 SURVIVALS(%)
MALE 1 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10(100)

2 80 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10(100)

3 250 10 10 10 10 10 10 9 9 9 9 9 9 9 9 9 9 9 90)

4 800 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10(100)
FEMALE 5 0 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10(100)

6 80 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10(100)

7 250 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10(100)

8 800 10 10 10 10 10 10 10 10 10 10 10 9 8 8 8 8§ 8( 80)
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TABLE 2
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
GENERAL CONDITION DATA

STUDY NO. [l

SEX GROUP LEVEL SIGNS AND DAYS
NO.  (mg/kg/day) SYMPTOMS -7 6 -5 4 -3 -2 -1 1 2 3 4 S5 6 7 8 9 10 11 12 13 14 15 16 17
MALE 1 0 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 80 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
3 250 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
4 800 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
FEMALE 5§ 0 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
6 80 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 250 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
8 800 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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TABLE 2

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

GENERAL CONDITION DATA

STUDY NO. il

SEX  GROUP LEVEL SIGNS AND DAYS
NO. _ (mg/kg/day) SYMPTOMS 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4l

MALE 1 0  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 80  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
3 250 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 9 9 9 9 9 9 9

Found dead © 0 0 000 0O 0 0 0 000 0000 100 00 0 0

4 800  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

FEMALE § 0  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
6 80  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 250  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
8 800 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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TABLE 2
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
GENERAL CONDITION DATA

STUDY NO. il

SEX  GROUP LEVEL SIGNS AND DAYS
NO. (mg/kg/day) SYMPTOMS 42 43 44 45 46 47 48 49 50 51 52 53 54 55 S6 57 S8 59 60 61 62 63 64 65

MALE 1 0 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 80  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
3 250  Normal 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9
4 800  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10

FEMALE 5 0 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
6 80  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 250  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
8 800  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
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TABLE 2
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
GENERAL CONDITION DATA

STUDY NO. il
SEX GROUP LEVEL SIGNS AND DAYS
NO. (mgkg/day) SYMPTOMS 66 67 68 69 70 71
AM PM
MALE 1 0 Normal 10 10 10 10 10 10 -
2 80 Normal 10 10 10 10 10 10 -
3 250 Normal 9 9 9 9 9 9 -
4 800 Normal 10 10 10 10 10 10 -
FEMALE 5 0 Normal 10 10 10 10 10 10 10
6 80 Normal 10 10 10 10 10 10 10
7 250 Normal 10 10 10 10 10 10 10
8 800 Normal 10 10 10 9 9 7 9
Breathing/Deep respiration 0 0 0 1 0 0 0
Moutly/Salivation 0o 0 0 0 0 2 0
Found dead 0 0 0 0 1 0 O

AM : Animals were observed for general condition after the treatment.
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TABLE 2
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
GENERAL CONDITION DATA
STUDY NO. il
SEX  GROUP LEVEL SIGNS AND DAYS
NO. (mgkg/day) SYMPTOMS 72 73 74 75 76 77 78 79 80 81 82
AMPM AMPM AMPM AMPM _AMPM AMPM AMPM AMPM AMPM _AMPM_AM PM
MALE 1 0  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
2 80  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
3 250  Normal 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 7 9 9 9 9 9
Mouth/Salivaton 0 0 0 0 0 0 0 0 ©0 0O ©O0 0 ©0 0 0 0 2 0 0 0 0 0
4 800  Normal 4 10 5 10 5 10 8 10 5 10 8 10 6 10 5 10 5 10 6 10 7 10
Mouth/Salivation 6 0 5 0 S 0 2 0 5 0 2 0 4 0 5 0 5 0 4 0 3 0
FEMALE 5 0  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
6 80  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 250  Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
8 800  Normal § 9 5 9 8 9 8 8 7 8 7 8 7 8 71 8 1 8 1 8 1 8
Mout/Salivaton 1 0 4 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1 0
Found dead 0 0 0 0 ©0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0

AM : Animals were observed for general condition after the treatment.
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TABLE 2
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
GENERAL CONDITION DATA
sTuDY N
SEX GROUP LEVEL SIGNS AND DAYS
NO. (mg/kg/day) SYMPTOMS 83 84 85 86 87 88 89 90 91 92 93
AMPM AMPM AMPM AMPM AMPM AMPM AMPM AMPM AMPM AMPM AM
MALE 1 0 Normal 10 10 10 10 10 10 10 10 10 10 10 t0 10 10 10 10 10 10 10 10 10
2 80 Normal 0o 10 10 10 10 10 10 10 10 10 0o 10 10 10 10 10 10 10 10 10 10
3 250 Normal 8 9 9 9 9 9 9 9 9 9 9 9 9 9 9 9 8 9 9 9 9
Mouth/Salivation 1 0 0 0 0 o0 0 0 0 0 0 0 0 0 0 o0 1 0 0 0 0
4 800 Normal 5 10 8 10 2 10 6 10 7 10 8 10 6 10 7 10 7 10 5 10 10
Mouth/Salivation 5 0 2 0 8§ 0 4 0 3-0 2 0 4 0 3 0 3 0 5 0 0
FEMALE 5 0 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
6 80 Normal 1o 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
7 250 Normal 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10 10
8 800 Normal 7 8 8 8 7 8 7 8 8 8 8 8 5 8 7 8 8§ 8 8§ 8 8
Mouth/Salivation 1 0 0 0 1 0 1 0 0 0 0 0 3 0 1 0 0 0 0 0 0

AM : Animals were observed for general condition after the treatment.
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TABLE 3

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

BODY WEIGHT DATA (G, MEAN £ S.D.)

STUDY NO. [l

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) -1 0 1 2 3

MALE 1 0 1480 + 3.9 2146 = 6.7 2733 * 12.6 3282 £ 195 370.8 + 26.1
2 80 1488 + 4.0 2183 £ 111 280.3 = 17.9 3384 £ 307 383.1 + 44.0
3 250 1482 + 5.5 219.7 + 106 2772 + 152 3304 + 22.9 3764 + 31.0
4 800 1477 + 438 2164 + 94 2778 + 125 332.8 + 11.8 380.7 + 11.8

FEMALE 5 0 1330 £ 47 1721 £ 80 2024 + 124 2246 + 18.4 249.8 + 19.9
6 80 1321 & 4.5 167.8 + 10.9 1934 + 160 2148 + 24.1 2342 + 276
7 250 1321 £ 40 169.6 + 4.6 1926 + 7.5 2135 + 12.5 2337 £ 152
8 800 133.7 + 47 171.8 + 838 1963 + 9.7 2152 + 137 2342 % 167
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TABLE 3

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

BODY WEIGHT DATA (G, MEAN + 8.D.)

STUDY NO. il

SEX GROUP LEVEL WEEKS
NO.  (mg/ke/day) 4 5 6 7 8

MALE 1 0 4052 + 302 4403 = 36.7 466.7 + 38.7 489.0 + 38.6 509.8 + 416
2 80 4164 + 529 448.5 + 58.7 470.7 + 63.9 4920 * 65.7 516.8 + 69.3
3 250 410.7 + 36.5 4474 + 44.6 4777 £ 50.3 500.4 + 52.6 528.0 * 56.7
4 800 4158 + 156 451.3 + 19.8 478.7 + 24.8 4974 + 264 5202 * 27.8

FEMALE 5 0 262.9 + 24.1 2802 * 29.1 2922 * 30.6 300.5 + 32.9 308.0 + 32.7
6 80 248.5 + 27.9 263.8 + 30.0 2772 + 3138 285.7 + 32.5 295.5 + 3438
7 250 2460 * 155 260.9 + 1522 269.7 + 18.8 280.0 + 18.3 287.9 + 20.5
8 800 2454 + 19.4 259.5 + 21.1 265.0 + 22.9 276.0_+ 24.0 279.8 + 232
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TABLE 3

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

BODY WEIGHT DATA (G, MEAN +S.D.)

STUDY NO. il

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) 9 10 11 12 13

MALE 1 0 527.7 = 43.0 5449 + 437 560.0 = 43.3 5748 % 46.5 586.4 + 465
2 80 538.1 % 76.0 557.0 % 79.5 572.8 * 83.0 589.2 + 85.1 597.2 + 94.0
3 250 5484 + 603 572.1 + 62.5 591.1 + 64.0 605.0 + 64.6 617.8 + 66.6
4 800 539.7 + 329 560.7 + 35.8 5777 + 423 594.8 + 42.7 608.3 + 44.7

FEMALE 5 0 3142 + 338 3202 + 33.8 3252 % 35.0 3324 * 359 333.7 % 36.5
6 80 303.7 % 35.9 3115 389 3169 * 39.5 3214 + 40.4 3260 + 39.1
7 250 296.0 * 20.6 2994 + 21.4 302.9 + 224 308.6 * 23.5 310.8 + 253
8 800 284.0  26.7 289.9 * 27.4 297.4 * 29.1 303.4 + 313 307.5 + 29.5
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TABLE 4

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

FOOD CONSUMPTION DATA (G/ANIMAL/DAY, MEAN + §.D.)

STUDY NO. [l

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) -1 1 2 3 4

MALE 1 0 2198 + 1.34 19.98 + 1.03 1822 + 1.63 17.18 + 1.61 16.78 + 1.63
2 80 22.12 + 1.20 2028 + 2.09 19.60 + 249 1822 + 3.07 16.98 + 3.00
3 250 2244 £ 0.50 2030 + 1.06 18.98 + 1.47 1732 + 0.82 1652 + 112
4 800 2148 + 151 20.02 + 0.87 18.82 + 145 1742 + 1.74 16.12 + 1.68

FEMALE 5 0 16.16 + 0.87 13.18 + 127 1260 + 1.75 12.08 + 145 1172 + 246
6 80 1576 + 1.61 1226 + 1.32 12.90 + 2.22 1172 + 2.18 11.74 + 1.20
7 250 1626 + 1.12 1132 * 1.42 1212 + 151 1162 % 1.90 10.88 + 1.08
8 800 16.82 + 135 12.42 % 043 1248 + 1.58 1158 + 1.53 1142 + 120
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TABLE 4

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

FOOD CONSUMPTION DATA (G/ANIMAL/DAY, MEAN + S.D.)

STUuDY Nl

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) 5 6 7 8 9

MALE 1 0 16.82 + 1.87 15.12 = 2.17 14.62 + 1.46 14.08 + 1.56 13.02 + 1.18
2 80 16.42 + 2.36 1458 + 2.20 14.62 + 2.15 1434 + 1.93 13.92 + 233
3 250 17.65 + 1.18 15.58 + 1.36 14.58 = 2.01 1432 + 1.53 14.06 + 1.61
4 800 16.08 + 1.75 14.04 + 1.55 13.68 + 1.04 13.84 + 1.27 12.74 + 1.25

FEMALE 5 0 11.62 + 1.43 10.86 + 1.65 10.16 + 1.53 9.38 £ 0.60 9.28 + 0.64
6 80 11.24 = 1.39 11.26 = 2.19 9.72 = 1.26 9.68 = 1.67 8.82 + 098
7 250 10.36 + 1.82 942 + 1.05 934 * 1.44 892 + 1.58 8.46 %= 1.29
8 800 11.22 + 1.05 9.62 + 1.85 1022 = 1.18 9.08 + 1.00 8.32 + 1.68

a : One cage data was omitted from the statistical analysis.
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TABLE 4

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
FOOD CONSUMPTION DATA (G/ANIMAL/DAY, MEAN £ S.D.)

sTUDY [

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) 10 11 12 13

MALE 1 0 12.54 + 2.00 1182 + 1.71 1202 + 1.13 11.14 + 1.42
2 80 13.04 £ 2.30 12.68 + 1.75 1202 + 2.11 1148 = 241
3 250 13.50 + 1.90 12.52 % 1.10 1146 + 1.44 10.82 + 1.45
4 800 1322 + 1.55 1232 £ 1.50 11.68 + 1.67 11.10 £ 1.67

FEMALE 5 0 9.18 + 115 8.66 + 121 922 £ 125 7.72 + 0.89
6 80 9.68 + 1.70 938 + 1.01 8.42 = 1.26 6.92 + 0.99
7 250 7.68 + 0.73 828 + 1.00 7.88 £ 1.85 5.58 + 0.89
8 800 8.65 + 234 a 8.96 + 1.67 896 + 1.35 7.16 + 1.47

a : One cage data was omitted from the statistical analysis.
* : Significantly different from control group at P<0.05.
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TABLE 5

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

WATER CONSUMPTION DATA (G/ANIMAL/DAY, MEAN £ S.D.)

sTUDY NO. il

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) -1 1 2 3 4
MALE 1 0 31.18 + 2.35 32.82 + 3.19 32.76 = 5.01 31.76 = 2.80 33.16 = 4.20
2 80 3048 = 4.58 31.74 + 4.33 33.18 + 545 33.78 + 7.35 3492 + 9.87
3 250 30.58 = 241 30.88 = 2.54 31.58 + 3.70 3148 + 4.05 31.28 + 3.14
4 800 29.88 + 2.05 30.18 * 2.37 30.28 + 3.89 3040 + 4.14 29.80 + 4.69
FEMALE 5 0 2398 + 3.25 2242 + 1.64 2242 + 3.38 23.62 + 5.67 2344 % 474
6 80 23.76 + 2.44 21.22 + 2.88 22.54 + 2.77 21.92 + 2.87 22.60 = 2.71
7 250 23.82 + 2.64 19.70 + 2.07 20.78 + 2.98 20.86 + 2.55 21.18 + 2.12
8 800 24.16 = 1.34 21.50 + 3.33 22.08 + 3.72 23.58 + 4.24 24.26 * 6.00
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TABLE 5

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

WATER CONSUMPTION DATA (G/ANIMAL/DAY, MEAN + S.D.)

STUDY NO.

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) 5 6 7 8 9

MALE 1 0 3114 % 2.72 30.86 + 3.53 3192 + 3.52 29.98 + 4.44 29.08 + 3.32
2 80 33.86 + 9.70 3232 * 635 3328 + 8.99 3238 + 8.17 33.12 * 858
3 250 3135 + 3.94 30.84 + 4.87 30.02 + 3.98 20.62 + 2.60 27.92 + 2.16
4 800 27.98 + 2.92 28.78 + 3.95 3028 + 4.47 2098 + 4.64 2878 + 5.81

FEMALE 5 0 23.58 + 2.81 24.82 + 5.57 2336 + 4.98 22,64 + 321 2250 + 2.09
6 80 2144 + 239 2324 + 2.52 2092 + 3.09 21.82 + 2.51 2046 + 1.79
7 250 19.76 + 236 19.70 + 2.68 2036 + 3.45 19.86 + 2.87 18.44 + 2.14
8 800 25.14_+ 4.74 23.98 + 7.08 24.56 + 4.01 23.60  2.77 20.58 + 3.82

a : One cage data was omitted from the statistical analysis.
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TABLE 5

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

WATER CONSUMPTION DATA (G/ANIMAL/DAY, MEAN £ S.D.)

STUDY NO.

SEX GROUP LEVEL WEEKS
NO. (mg/kg/day) 10 11 12 13

MALE 1 0 3538 + 9.07 27.40 + 3.70 28.74 £ 3.10 27.54 £ 2.72
2 80 3206 + 8.65 3038 % 6.89 3032 + 7.99 27.68 + 7.39
3 250 28.56 + 2.96 28.82 + 3.03 2726 * 3.12 2438 + 2.07
4 800 28.72 + 5.8 28.44 + 521 2776 + 4.77 2722 # 6.12

FEMALE 5 0 23.42 + 5.69 24.44 + 6.76 23.88 + 3.49 2036 + 327
6 80 2098 + 3.16 21.00 + 2.31 2038 + 1.93 18.14 £ 229
7 250 18.02 + 2.10 19.34 + 2.48 19.78 % 3.05 16.62 + 2.95
8 800 2068 + 3.75 a 2128 + 4.88 21.72 + 3.67 2040 + 4.99

a : One cage data was omitted from the statistical analysis.
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TABLE 6

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
OPHTHALMOSCOPIC FINDING DATA

STUDY NO. [l

STRUCTURE" SEX MALE FEMALE

AND GROUP NO. --eeeeeenen- 1 2 3 4 5 6 7 8

FINDINGS LEVEL (mg/kg/day) --- 0 80 250 800 0 80 250 800
No. of examined 6 6 6 6 6 6 6 6

Normal 6 6 6 6 6 6 6 6

a : Anterior chamber, Optic media, Ocular fundus and others were examined.
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TABLE 7

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

URINALYSIS DATA

sTUDY NO. i}

SEX GROUP LEVEL NO. OF GLUCOSE BILIRUBIN KETONE BODIES OCCULT BLOOD

NO.  (mgkg/day) EXAMINED - + I+ 2+ 3+ -1+ 2+ 3+ - 1+ 2+ 3+ - 14 24+ 3+

MALE 1 0 6 6 0 0 0 O 6 0 0 O 0 3 3 0 o0 6 0 0 0 O
2 80 6 6 0 0 0 0 6 0 0 O 0 1 3 1 1 6 0 0 0 O
3 250 6 6 0 0 0 O 6 0 0 O 0o 3 2 1 0 6 0 0 0 O
4 800 6 6 0 0 0 O 6 0 0 O 1 1 4 0 O 6 0 0 0 O

FEMALE 5 0 6 6 0 0 0 O 6 0 0 O 6 0 0 0 O 6 0 0 0 O
6 80 6 6 0 0 0 O 6 0 0 O 6 0 0 o0 O 6 0 0 0 O
7 250 6 6 0 0 0 O 6 0 0 0 6 0 0 0 O 6 0 0 0 O
8 800 6 6 0 0 0 O 6 0 0 O 6 0 0 0 0 6 0 0 0 0
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TABLE 7

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

URINALYSIS DATA

STUDY NO. il ‘

SEX  GROUP LEVEL NO. OF PROTEIN UROBILINOGEN pH SPECIFIC GRAVITY
NO. (mgkg/day) EXAMINED - + 1+ 2+ 3+ 01 1 2 4 8

MALE 1 0 6 2 1 2 1 0 6 0 0 0 O 6927 + 0.669 1.0380 + 0.0219
2 80 6 1 0 2 3 0 6 0 0 0 0 6.825 + 0.605 1.0717 + 0.0211 *
3 250 6 0 2 3 1 0 6 0 0 0 0 6.898 + 0.739 1.0328 + 0.0081
4 800 6 0 2 3 1 0 6 0 0 0 0 6.907 + 0954 1.0398 + 0.0225

FEMALE 5 0 6 2 3 1 0 0 6 0 0 0 0O 6.852 + 0.781 1.0322 + 0.0237
6 80 6 0 5 1 0 0 6 0 0 0 0 7338 £ 0.771 1.0395 + 0.0281
7 250 6 2 3 1 0 0 6 0 0 0 0 7.122 + 0947 1.0375 + 0.0157
8 800 6 1 2 3 0 0 6 0 0 0 0 7442 £ 0.674 1.0333 % 0.0164

*: Significantly different from control group at <0.05.
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TABLE 7
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
URINALYSIS DATA
sTUDY NO. [l
SEX  GROUP LEVEL NO. OF APPEARANCE MICROSCOPIC EXAMINATION
NO. (mgkg/day) EXAMINED N Y B R C _EPITHELIAL CELLS CRYSTALS CASTS
- %= 1+ 2+ 3+ - = 1+ 2+ 3+ -+ 1+ 2+ 3+
MALE 1 0 6 6 0 0 0 0 6 00 0 0 2 0 I 1 2 6 0 0 0 0
2 80 6 6 0 0 00 6 0 0 0 0 4 0 1 0 1 6 0 0 0 0
3 250 6 6 0 000 6 0 0 00 3 0 0 1 2 6 0 0 0 0
4 800 6 6 0 0 00 6 0 0 0 0 2 0 2 1 1 6 0 0 0 ©
FEMALE 5 0 6 6 0 0 00 6 0 0 0 0 5 0 0 0 I 6 0 0 0 0
6 80 6 6 0 0 00 6 0 0 0 0 4 0 0 0 2 6 0 0 0 0
7 250 6 6 0 0 00 6 0 0 0 0 5 0 0 0 I 6 0 0 0 0
8 800 6 6 0 0 0 0 6 0 0 0 0 6 0 0 0 0 6 0 0 0 0

N : Normal(Pale yellow), Y : Yellow, B : Brown, R : Red, C : Cloudy
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TABLE 7
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
URINALYSIS DATA
STUDY NO. [l
SEX GROUP LEVEL NO. OF MICROSCOPIC EXAMINATION URINE VOLUME
NO. (mgkg/day) EXAMINED RBC WBC (IN GRAMS)
- + 1+ 2+ 3+ - + 1+ 2+ 3+
MALE 1 0 6 6 0 0 0 0 6 0 0 0 0 152 + 0.88
2 80 6 6 0 0 0 0 6 0 0 0 0 0.70 + 0.64
3 250 6 6 0 0 0 0 6 0 0 0 0 1.88 + 0.88
4 800 6 6 0 0 0 0 6 0 0 0 0 112 % 0.65
FEMALE 5 0 6 6 0 0 0 0 6 0 0 0 0 0.77 + 045
6 80 6 6 0 0 0 0 6 0 0 0 0 0.82 + 0.63
7 250 6 6 0 0 0 0 6 0 0 0 0 0.58 + 0.48
8 800 6 6 0 0 0 0 6 0 0 0 0 105 + 0.81
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TABLE 7
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

URINALYSIS DATA

STUDY NO. il

SEX GROUP  LEVEL NO. OF NA K CL
NO.  (mg/kg/day) EXAMINED (mEq/L) (mEq/L) (mEq/L)

MALE 1 0 6 51.82 + 43.55 116.775 + 66.656 5482 + 33.41
2 80 6 53.60 = 1095 280.623 + 113215 ** 3832 £ 23.60
3 250 6 77.85 + 4526 126.740 + 48.456 49.18 + 1730
4 800 6 8425 = 58.53 135.005 + 69.117 5695 + 19.37

FEMALE 5 0 6 66.15 + 26.08 110.015 + 69.230 56.06 + 63.11 (n=5)a
6 80 6 70.65 + 43.67 113.010 + 85.262 4640 + 72.03
7 250 6 59.05 + 44.09 111.120 + 30.123 2037 +  9.09
8 800 6 85.50 + 4527 (n=5)a  116.600 + 65.600 29.08 + 23.36

a : One sample omitted from the analysis since value was under the measuring limit.
** . Significantly different from control group at <0.01.
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TABLE 8

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

HEMATOLOGY DATA (MEAN £ S.D.)

STUDY NO. [l
SEX GROUP LEVEL NO. OF RBC HGB HCT MCV
NO. (mg/kg/day)  EXAMINED (x10*7uL) (g/dL) (%) (fL)
MALE 1 0 10 8326 = 322 1500 + 0.47 4045 = 117 4862 = 130
2 80 10 8284 + 364 1495 = 0.39 4053 + 116 4898 + 1.64
3 250 9 8244 + 513 1467 + 084 3991 + 216 4846 + 2.12
4 800 10 843.0 + 388 1529 = 0.61 4182 + 212 4965 + 272
FEMALE 5 0 10 744.1 £ 313 1407 £ 037 38.17 + 0.68 5136 +  1.90
6 80 10 7415 = 300 14.16 = 037 3827 = 1.0l 5166 + 1.56
7 250 10 7445 = 29.1 1436 + 049 3884 + 1.12 5220 £+ 1.66
8 800 8 760.5 + 35.8 1443 + 0.50 3905 + 1.05 5141 + 165
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TABLE 8
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
HEMATOLOGY DATA (MEAN £S.D.)

STUDY NO. [l ,

SEX GROUP LEVEL NO. OF MCH MCHC PLT RETICULOCYTE
NO. (mg/kg/day)  EXAMINED (pg) (g/dL) (x10*/puL) (x10*/uL)

MALE 1 0 10 18.01 = 0.33 37.09 + 0.52 109.88 + 11.39 23.066 + 2925
2 80 10 18.05 + 0.49 36.90 + 0.56 107.30 + 10.55 25358 + 2.807
3 250 9 17.79 = 0.56 36.73 £ 0.59 107.02 + 14.48 24220 + 2925
4 800 10 18.15 + 0.74 36.60 £ 0.71 107.06 + 7.05 24937 + 3.128

FEMALE 5 0 10 18.92 + 0.68 36.86 + 0.68 104.86 + 18.30 20424 + 2433
6 80 10 19.12 £ 0.58 3701 £ 021 109.87 + 8.84 20871 + 4.495
7 250 10 1930 + 0.59 36.97 + 0.49 10493 + 8.66 18.473 + 4.758
8 800 8 18.98 + 0.53 36.94 + 0.46 112.09 + 12.12 18.871 + 4.065
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TABLE 8

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
HEMATOLOGY DATA (MEAN + S.D.)

STUDY NO. [l

SEX GROUP LEVEL NO. OF WBC DIFFERENTIAL LEUCOCYTE COUNT(x10%/uL)
NO. (mg/kg/day) EXAMINED (x10%/puL) LYMPH NEUT MONO

MALE 1 0 10 70.58 + 19.64 5342 + 14.94 1428 + 5.09 229 £ 0.96
2 80 10 83.81 + 24.53 65.98 + 20.24 1474 = 466 238 = 115
3 250 9 7103 + 19.65 54.88 + 1581 1333 + 448 214 = 067
4 800 10 81.93 + 27.66 60.79 + 20.78 1782 + 8.70 254 + 1,02

FEMALE 5 0 10 3100 £ 721 2432 £ 591 559 £+ 263 068 + 029
6 80 10 4443 = 17.42 3512 + 15.54 750 + 258 118 = 039 *
7 250 10 3544 + 11.20 2845 + 897 588 + 3.02 074 + 046
8 800 8 3643 + 14.92 29.85 + 14.19 509 + 144 0.90 + 0.55

* : Significantly different from control group at P<0.05.
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TABLE 8
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

HEMATOLOGY DATA (MEAN £S.D.)

STUDY NO. |l

SEX GROUP LEVEL NO. OF DIFFERENTIAL LEUCOCYTE COUNT(x10°/pL) PT APTT
NO. (mg/kg/day) EXAMINED EO BASO (sec) (sec)

MALE 1 0 10 059 £+ 043 0.00 £ 0.00 1205 £ 1.54 1564 £+ 229
2 80 10 071 £ 028 0.00 £ 0.00 11.60 £ 0.83 16.21 £ 1.95
3 250 9 068 £ 0.29 0.00 £ 0.00 1191 £ 0.87 1552 £+ 234
4 800 10 0.78 = 0.35 0.00 £ 0.00 1242 =+ 0381 16.26 £ 2.17

FEMALE 5 0 10 041 = 0.10 000 =+ 0.00 942 £ 0.12 1199 £+ 1.18
6 80 10 063 £ 023 * 0.00 = 0.00 9.54 + 0.38 1264 =+ 1.69
7 250 10 037 £ 0.15 000 £ 0.00 951 £+ 0.25 1185 £ 1.35
8 800 8 059 + 0.39 000 =+ 0.00 969 + 022 * 1299 + 1.58

* . Significantly different from control group at P<0.05.
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TABLE 9

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

CLINICAL CHEMISTRY DATA

STUDY NO. [l

SEX GROUP  LEVEL NO. OF AST ALT ALP y-GTP T-BIL

NO.  (mgkg/day) EXAMINED (UL) (UL) (UL) (UL) (mg/dL)

MALE 1 0 10 1296 £ 952 481 £ 439 4528 = 917 037 = 0.13 0.053 = 0.012
2 80 10 89.0 + 1538 323+ 4l 504.1 = 1712 036 £ 0.10 0.045 + 0.008
3 250 9 1094 £ 276 423+ 123 4817 + 1453 042 + 012 0.051 % 0.009
4 800 10 898 + 226 351+ 71 4318 + 1213 036 £ 0.12 0.056 + 0.008

FEMALE 5 0 10 912 + 150 27+ 46 1907 + 405 043 + 008 0.059 + 0.007
6 80 10 936 + 135 292+ 58 197.4 + 724 041 + 011 0.052 + 0.014
7 250 10 86.7 + 1522 248+ 44* 2238 & 943 049 + 0.12 0.057 + 0.009
8 800 8 80.4 = 103 261+  75*% 207.1 = 463 0.36 + 0.09 0.054 + 0.012

* **: Significantly different from control group at P<0.05, 0.01, respectively.
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TABLE 9

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

CLINICAL CHEMISTRY DATA

STUDY NO. il

SEX GROUP  LEVEL NO. OF BUN CRE GLU T-CHO PL

NO. _ (mgkg/day) EXAMINED (mg/dL) (mg/dL) (mg/dL) (mg/dL) (mg/dL)

MALE 1 0 10 947 + 283 0.424 £ 0.070 126.5 £+ 13.6 515+ 95 96.0 + 154
2 80 10 946 £+ 1.39 0.388 + 0.045 130.0 £ 16.3 549+ 179 99.8 £+ 10.0
3 250 9 849 £ 0.96 0.410 £ 0.015 1254 + 92 516 + 6.4 9.1+ 94
4 800 10 820 + 145 0.383 + 0.034 1297 12,0 503+ 6.1 929+ 76

FEMALE 5 0 10 9.56 =+ 2.06 0.439 + 0.049 1283 £ 18.9 60.1 = 4.4 1201 £ 96
6 80 10 1094 £ 119 0.452 £ 0.051 1313 £ 129 635+ 938 1290 £ 217
7 250 10 982 £ 1.37 0.459 £ 0.058 1244 = 122 550« 52 1125+ 78
8 800 8 1234 = 2.11 ** 0.421 = 0.039 1250 £ 11.0 583 £ 11.8 119.3 + 16.5

** . Significantly different from control group at P<0.01.
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TABLE 9
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
CLINICAL CHEMISTRY DATA
STUDY NO. [l
SEX GROUP  LEVEL NO. OF TG TP ALB AlG 1P
NO.  (mg/kg/day) EXAMINED (mg/dL) (g/dL) (g/dL) (mg/dL)
MALE 1 0 10 623 + 232 578 + 0.20 2.80 = 005 0.944 % 0.059 581 = 0.65
2 80 10 717 + 269 581+ 0.17 276 = 0.11 0.909 + 0.093 6.04 = 0.63
3 250 9 6.1 + 15.4 557+ 0.17 * 273 & 0.09 0.969 % 0.068 6.06 £ 0.36
4 800 10 746 + 238 555+ 0.14 * 277+ 013 1.003 % 0.102 620 = 045
FEMALE 5 0 10 438 + 214 623 + 04l 327+ 0.17 1.109 £ 0.079 473 & 093
6 80 10 400 £ 147 638 + 032 336 + 0.24 1113 % 0,079 488 + 072
7 250 10 292 & 154 638 + 0.13 337 £ 0.07 1121 + 0,056 488 + 078
8 800 8 27.1 107 6.15 034 328 023 1144 + 0.095 514 + 0.54

* : Significantly different from control group at P<0.05.
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TABLE 9

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

CLINICAL CHEMISTRY DATA

STUDY NO. il

SEX GROUP  LEVEL NO. OF CA MG NA K CL
NO.  (mg/kg/day) EXAMINED (mg/dL) (mg/dL) (mEqg/L) (mEq/L) (mEq/L)

MALE 1 0 10 9.82 + 0.24 211 £ 0.17 14756 + 1.14 4698 + 0.238 11138 £ 4.07
2 80 10 9.90 + 030 213+ 0.14 147.44 £ 1.03 4814 + 0.125 11105 £ 3.25
3 250 9 9.68 + 027 212 013 14771 £ 112 4781 £ 0.161 11121 £ 2.87
4 800 10 9.83 £ 025 212 0.15 14731 £ 118 4744 £ 0274 11169 + 331

FEMALE 5 0 10 1020 £ 0.29 219 = 0.10 14487 = 132 4.100 £ 0.162 11073 £ 571
6 80 10 10.14 + 024 224 = 0.13 14424 £ 136 4221 + 0284 109.89 + 5.23
7 250 10 10.18 £ 0.19 227 £ 0.15 14486 = 1.09 4.066 + 0.186 11051 £ 5.10
8 800 8 10.08 + 0.8 234+ 011* 14516 £ 097 4.191 + 0.249 11159 +  5.17

* : Significantly different from control group at P<0.05.
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TABLE 10
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
GROSS PATHOLOGY DATA
STUDY NO. R
ORGAN SEX MALE FEMALE
AND GROUP NO. ----=--emen- 1 2 3 4 5 6 7 8
FINDINGS LEVEL (mg/kg/day) --- 0 80 250 800 0 80 250 800

No. of animals examined 10 10 9b 10 10 10 10 10 [2]a

Not remarkable 9 10 8 9 7 10 7 7
Spleen

Small 0 0 0 0 0 0 0 1 [l]a

Cyst/Single 1 0 0 0 0 0 0 0
Thymus

Discolored/Red 0 0 0 0 0 0 1 0
Pituitary

Discolored spot/Single 0 0 0 0 0 0 1 0
Stomach

Dilatation 0 0 0 0 0 0 0 I [l]a
Stomach~Cecum

Contained gas 0 0 0 0 0 0 0 I [1]a
Liver

Small 0 0 0 1 0 0 0 0

Diaphragmatic nodule 0 0 0 0 0 0 1 0

Discolored area/Single 0 0 0 1 1 0 0
Testis

Small/Bilateral 0 0 0 1 - - - -
Epididymis

Small/Bilateral 0 0 0 1 - - - -
Ovary

Cyst/Unilateral - - - - 2 0 0 0
Uterus

Dilatation/Horn/Bilateral - - - - 0 0 0 1
Abdominal fat

Nodule/Single 0 0 1 0 0 0 0 0

a : Brackets are number of dead animal.
b : Data of one animal (Animal No. 1437023) was excluded from this table.
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TABLE 11

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

ORGAN WEIGHT DATA (G, MEAN £ S.D.)

STUDY No. il

SEX GROUP LEVEL NO. OF Body" Brain Pituitary Thyroids Lungs
NO.  (mg/kg/day) EXAMINED weight _

MALE | 0 10 5715 + 44.9 22315 + 0.1447 0.0120 + 0.0015 0.0218 + 0.0040 14775 + 0.1352
2 80 10 5842 + 90.4 2.1968 + 0.1082 0.0121 * 0.0014 0.0228 + 0.0034 1.5081 + 0.1653
3 250 9 603.1 + 67.4 21771 + 0.0836 0.0123 + 0.0018 0.0226 + 0.0049 14514 + 0.1405
4 800 10 5929 + 4538 21775 + 0.0762 0.0122 £ 0.0010 0.0232 * 0.0044 14151 £ 0.0903

FEMALE 5 0 10 326.1 + 3438 20250 + 0.0704 0.0155 + 0.0016 0.0186 * 0.0047 1.1050 + 0.0677
6 80 10 3166 + 38.1 20176 * 0.0735 0.0164 + 0.0033 0.0179 + 0.0055 1.0618 + 0.0830
7 250 10 3013 + 23.8 20513 + 0.0743 0.0166 + 0.0022 0.0185 * 0.0031 1.0819 + 0.0810
8 800 8 295.5 + 29.3 1.9780 + 0.0797 0.0163 + 0.0023 0.0168 + 0.0024 1.0664 + 0.0677

a: The value presented were obtained after the animals were fasted overnight.
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TABLE 11

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

ORGAN WEIGHT DATA (G, MEAN + S.D.)
STUDY NO. [l

SEX GROUP LEVEL NO. OF Heart Thymus Liver Kidneys
NO. _ (mg/kg/day) EXAMINED

MALE 1 0 10 1.5857 + 0.1594 0.2677 + 0.0696 14.0292 + 1.6220 2.9899 + 0.2737
2 80 10 1.6487 + 0.2131 0.2833 + 0.0503 15.0118 + 3.3082 3.1939 + 0.4237
3 250 9 1.6091 + 0.1702 0.2561 * 0.0567 14.3571 + 1.8323 3.0033 + 0.3170
4 800 10 1.5518 + 0.1447 0.2542 = 0.0710 14.2241 + 1.7148 3.0223 £ 0.2620

FEMALE 5 0 10 1.0074 + 0.0747 0.2562 = 0.0473 8.0462 = 0.9950 1.7637 + 0.1750
6 80 10 0.9637 + 0.1145 0.2305 * 0.0281 7.8125 = 1.1673 1.7853 + 0.2379
7 250 10 09144 + 0.0537 0.2357 = 0.0476 7.3592 + 0.6569 1.7087 + 0.1693
8 800 8 0.9340 + 0.1027 0.2743 + 0.0661 7.1743 + 0.8938 1.7904 + 0.1832
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TABLE 11

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

ORGAN WEIGHT DATA (G, MEAN + S.D.)

STUDY NO. |l
SEX GROUP LEVEL NO. OF Spleen Adrenals Salivary glands Testes
NO.  (mg/kg/day) EXAMINED
MALE 1 0 10 0.6541 + 0.1138 0.0510 + 0.0069 0.6990 = 0.1234 3.5013 %= 0.2072
2 80 10 0.6792 + 0.1345 0.0533 = 0.0102 0.7613 = 0.1211 3.4529 + 0.3495
3 250 9 0.6276 + 0.0966 0.0527 £ 0.0073 0.7073 = 0.0766 3.4384 = 0.2228
4 800 10 0.6612 + 0.1124 0.0529 + 0.0109 0.6647 = 0.0881 3.1294 + 0.9311
FEMALE 5 0 10 0.5016 + 0.1017 0.0610 = 0.0095 0.4592 + 0.0535 -
6 80 10 0.4875 + 0.1016 0.0607 = 0.0106 0.4404 = 0.0491 -
7 250 10 0.4624 = 0.0631 0.0589 = 0.0109 0.4196 + 0.0377 -
8 800 8 0.4555 + 0.0702 0.0595 + 0.0101 0.4380 + 0.0541 -
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TABLE 11

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

ORGAN WEIGHT DATA (G, MEAN # S.D.)
STUDY NO. jill

SEX GROUP LEVEL NO. OF Seminal vesicles Prostate Ovaries Uterus
NO.  (mg/kg/day) EXAMINED
MALE 1 0 10 1.2889 + 0.1315 1.6613 *= 0.3073 - -
2 80 10 1.2986 + 0.1781 1.7692 + 0.2965 - -
3 250 9 1.2548 + 0.1447 1.7747 + 0.2681 - -
4 800 10 1.2058 + 0.2239 1.7576 = 0.3042 - -
FEMALE 5 0 10 - - 0.1229 + 0.0272 0.6572 = 0.1912
6 80 10 - - 0.0970 + 0.0246 0.6190 = 0.1822
7 250 10 - - 0.1113 = 0.0093 0.5640 += 0.1970
8 800 8 - - 0.1084 + 0.0152 0.6013 + 0.1556
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TABLE 12

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

ORGAN TO BODY WEIGHT RATIO DATA (G/100G BW, MEAN = S.D.)

STUDY NO. Il

SEX GROUP LEVEL NO. OF Brain Pituitary Thyroids Lungs
NO.  (mg/kg/day) EXAMINED

MALE 1 0 10 0.3925 + 0.0381 0.0020 + 0.0000 0.0038 + 0.0008 0.2587 = 0.0162
2 80 10 0.3840 + 0.0609 0.0020 + 0.0000 0.0039 + 0.0009 0.2607 + 0.0230
3 250 9 0.3642 £ 0.0343 0.0020 = 0.0000 0.0037 + 0.0007 0.2428 + 0.0296
4 800 10 0.3695 + 0.0338 0.0021 + 0.0003 0.0038 + 0.0008 0.2395 + 0.0164

FEMALE 5 0 10 0.6285 + 0.0803 0.0048 + 0.0004 0.0057 + 0.0014 0.3417 + 0.0362
6 80 10 0.6447 + 0.0713 0.0052 + 0.0008 0.0058 + 0.0015 0.3378 + 0.0263
7 250 10 0.6847 + 0.0591 0.0056 + 0.0007 0.0062 + 0.0011 0.3595 + 0.0158
8 800 3 0.6743 + 0.0602 0.0055 + 0.0008 0.0056 + 0.0007 0.3624 * 0.0223

* : Significantly different from control group at P<0.05.
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TABLE 12

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
ORGAN TO BODY WEIGHT RATIO DATA (G/100G BW, MEAN £ S.D.)

STUDY NO. il

SEX GROUP LEVEL NO. OF Heart Thymus Liver Kidneys
NO.  (mg/kg/day) EXAMINED

MALE 1 0 10 0.2775 = 0.0191 0.0471 = 0.0121 24497 + 0.1222 0.5256 =+ 0.0561
2 80 10 0.2849 + 0.0328 0.0487 = 0.0060 2.5464 + 0.1895 0.5502 + 0.0480
3 250 9 0.2674 + 0.0162 0.0431 + 0.0124 2.3779 + 0.0931 0.4991 + 0.0301
4 800 10 0.2626 = 0.0259 0.0429 = 0.0112 2.3993 + 0.2200 0.5105 + 0.0359

FEMALE 5 0 10 03105 = 0.0255 0.0792 + 0.0167 24674 = 0.1534 0.5417 + 0.0215
6 80 10 0.3050 =+ 0.0202 0.0739 + 0.0137 24670 + 0.2098 0.5662 + 0.0598
7 250 10 0.3043 = 0.0176 0.0787 + 0.0176 24427 + 0.1087 0.5670 + 0.0338
8 800 8 0.3165 + 0.0227 0.0935 = 0.0230 24259 = 0.1692 0.6078 + 0.0528 *

* : Significantly different from control group at P<0.05.
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TABLE 12

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
ORGAN TO BODY WEIGHT RATIO DATA (G/100G BW, MEAN £ S.D.)

STUDY NO.
SEX GROUP LEVEL NO. OF Spleen Adrenals Salivary glands Testes
NO.  (mg/kg/day) EXAMINED
MALE 1 0 10 0.1141 + 0.0137 0.0089 + 0.0011 0.1229 =+ 0.0225 0.6152 + 0.0483
2 80 10 0.1157 + 0.0105 0.0094 + 0.0022 0.1316 + 0.0195 0.6051 + 0.1149
3 250 9 0.1041 = 0.0101 0.0089 + 0.0016 0.1182 + 0.0141 0.5749 £ 0.0571
4 800 10 0.1115 + 0.0157 0.0090 + 0.0021 0.1125 £ 0.0145 0.5321 + 0.1684
FEMALE 5 0 10 0.1544 £ 0.0305 0.0188 + 0.0031 0.1414 *= 0.0160 -
6 80 10 0.1536 + 0.0221 0.0194 + 0.0028 0.1397 + 0.0127 -
7 250 10 0.1535 + 0.0181 0.0195 + 0.0037 0.1398 = 0.0144 -
8 800 8 0.1548 + 0.0219 0.0204 + 0.0033 0.1486 = 0.0137 -
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TABLE 12

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
ORGAN TO BODY WEIGHT RATIO DATA (G/100G BW, MEAN £ S.D.)

STUDY NO. il

SEX GROUP LEVEL NO. OF Seminal vesicles Prostate Ovaries Uterus
NO. (mg/kg/day) EXAMINED
MALE 1 0 10 0.2273 * 0.0334 0.2941 %= 0.0707 - -
2 80 10 0.2250 = 0.0310 0.3086 + 0.0622 - -
3 250 9 0.2098 + 0.0293 0.2979 = 0.0565 - -
4 800 10 0.2049 + 0.0416 0.2985 * 0.0572 - -
FEMALE 5 0 10 - - 0.0377 + 0.0062 0.2016 + 0.0573
6 80 10 - - 0.0307 + 0.0073 0.1974 = 0.0618
7 250 10 - - 0.0369 + 0.0019 0.1855 + 0.0572
8 800 8 - - 0.0370 + 0.0060 0.2035 + 0.0516




TABLE 13

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

SUMMARY OF HISTOPATHOLOGICAL FINDINGS - ALL ANIMALS

STUDY NO. [l
ORGAN R 2 T MALE
AND GROUP NO. ---------—- 1 2 3 4
FINDINGS LEVEL(mg/kg/day) -- 0 80 250 800
No. of animals/group 10 10 9b 10

Heart

Normal 5 8

Cardiomyopathy/(1)a 0 1

Cardiomyopathy/(2)a 5 1
Aorta

Normal 10 10
Mandibular lymph node

Normal 10 10
Mesenteric lymph node

Normal 10 10
Spleen

Normal 9 10

Cyst, capsular/(2)a 1 0
Bone marrow

Normal 10 10
Thymus

Normal 10 10
Pituitary

Normal 8 7

Persistence of Rathke's pouch 2 3
Thyroid

Normal 10 10
Parathyroid

Normal 9 10

Not examined 1 0
Adrenal

Normal 10 10
Nasal cavity

Normal 10 10
Trachea

Normal 10 10
Lung/bronchial

Normal 10 10
Tongue

Normal 10 10
Salivary gland

Normal 10 10
Esophagus

Normal 10 10
Stomach

Normal 10 10 8 0

Cyst, forestomach/(2)a 0 0 1 0

Hyperplasia, limiting ridge/(2)a 0 0 1 10 el

a : Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe

b : Data of one animal (Animal No. 1437023) was excluded from this table.
** . Significantly different from control group at P<0.01.
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TABLE 13
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
SUMMARY OF HISTOPATHOLOGICAL FINDINGS - ALL ANIMALS

STUDY NO
ORGAN SEX ---esmeeccmeecancann MALE
AND GROUP NO. --=--eee-. 1 2 3 4
FINDINGS LEVEL(mg/kg/day) -- 0 80 250 800
No. of animals/group 10 10 9b 10

Duodenum

Normal 10 10
Jejunum

Normal 10 10
Ileum

Normal 10 10
Cecum

Normal 10 10
Colon

Normal 10 10
Rectum

Normal 10 10
Pancreas :

Normal 9 10

Cellular infiltration, lymphocyte/(1)a 1 0
Liver

Normal 8 7

Infarction/(3)a 0 1

Infiltration, mononuclear/(1)a 1 0

Necrosis, multifocal/(2)a 1 0

Tension lipidosis/(2)a 0 2
Kidney

Normal 10 10
Urinary bladder

Normal 10 10
Testis

Normal 10 9

Atrophy, tubular/(4)a 0 1
Prostate

Normal 3 6

Infiltrate, inflammatory cell, lymphocytic/(1)a 0 1

Infiltrate, inflammatory cell, lymphocytic/(2)a 4 3

Infiltrate, inflammatory cell, lymphocytic/(3)a 2 0

Inflammation/(2)a 1 0
Epididymis

Normal 10 9

Atrophy, ductal/(3)a 0 |

Reduced sperm, luminal/(4)a 0 1
Seminal vesicle

Normal 10 10
Mammary gland

Normal 10 10
Femur

Normal 10 10
Sternum

Normal 10 10

a : Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
b : Data of one animal (Animal No. 1437023) was excluded from this table.
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TABLE 13
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
SUMMARY OF HISTOPATHOLOGICAL FINDINGS - ALL ANIMALS

STUDY N
ORGAN ) S, QT —— MALE
AND GROUP NO. -—=eeeee. 1 2 3 4
FINDINGS LEVEL(mg/kg/day) -- 0 80 250 800
No. of animals/group 10 10 9 10

Musculature

Normal 10 10
Skin/subcutis

Normal 10 10
Zymbal's gland

Normal 10 10
Eye

Normal 10 10
Harderian gland

Normal 10 10
Brain

Normal 10 10
Spinal cord

Normal 10 10
Sciatic nerve

Normal 10 10
Abdominal fat [1]c

Necrosis/(2)a 1

a : Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
b : Data of one animal (Animal No. 1437023) was excluded from this table.
c : Numbers in square bracket are for animals examined microscopically.
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TABLE 13
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
SUMMARY OF HISTOPATHOLOGICAL FINDINGS - ALL ANIMALS

sTUDY NO. [l
ORGAN SEX --eecomemacnccacnns FEMALE
AND GROUP NO. ----eeeen 5 6 7 8
FINDINGS LEVEL(mg/kg/day) -- 0 80 250 800
No. of animals/group 10 10 10 10

Heart

Normal 10 10
Aorta

Normal 10 10
Mandibular lymph node

Normal 10 10
Mesenteric lymph node

Normal 10 10
Spleen

Normal 10 9

Atrophy/(5)a 0 1

Pigmentation/(3)a 0 1
Bone marrow

Normal 10 10
Thymus (1]b

Normal 10 0 10

Hemorrhage/(1)a 0 | 0
Pituitary [1]b

Normal 9 0 9

Cyst 0 1 0

Persistence of Rathke's pouch 1 0 1
Thyroid

Normal 6 10

Ultimobranchial rest 4 0 *
Parathyroid

Normal 10 10
Adrenal

Normal 10 10
Nasal cavity

Normal 10 9

Inflammation/(2)a 0 1
Trachea

Normal 10 10
Lung/bronchial

Normal 10 10
Tongue

Normal 10 10
Salivary gland

Normal 10 10
Esophagus

Normal 10 10

a : Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
b : Numbers in square bracket are for animals examined microscopically.
* : Significantly different from control group at P<0.05.
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TABLE

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
SUMMARY OF HISTOPATHOLOGICAL FINDINGS - ALL ANIMALS

13

STUDY NO. IR
ORGAN [ ) QR —— FEMALE
AND GROUP NO. -—ceseeee 5 6 7 8
FINDINGS LEVEL(mg/kg/day) -- 0 80 250 800
No. of animals/group 10 10 10 10

Stomach

Normal 10 10 10 0

Erosion, forestomach/(3)a 0 0 0 1

Hyperplasia, forestomach/(3)a 0 0 0 1

Hyperplasia, limiting ridge/(2)a 0 0 0 10 **
Duodenum

Normal 10 10
Jejunum

Normal 10 10
Ileum

Normal 10 10
Cecum

Normal 10 10
Colon

Normal 10 10
Rectum

Normal 10 10
Pancreas

Normal 10 10
Liver [1]b

Normal 2 0 7

Hepatodiaphragmatic nodule 0 1 0

Fatty change/(1)a 2 0 1

Fatty change/(2)a 2 0 2

Fatty change/(3)a 2 0 0

Infiltration, mononuclear/(1)a 3 0 0

Infiltration, mononuclear/(2)a 3 0 2

Tension lipidosis/(2)a 2 0 0
Kidney

Normal 10 10
Urinary bladder

Normal 10 10
Mammary gland

Normal 10 10
Ovary

Normal 8 10

Cyst, bursal/(2)a 2 0
Oviduct

Normal 10 10
Uterus

Normal 7 7

Dilatation, lumen/(2)a 2 2

Dilatation, lumen/(3)a 1 1
Vagina

Normal 10 10

a : Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe

b : Numbers in square bracket are for animals examined microscopically.
** : Significantly different from control group at P<0.01.



TABLE 13

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
SUMMARY OF HISTOPATHOLOGICAL FINDINGS - ALL ANIMALS

sTUDY NO. jill

ORGAN (-5, Q—— FEMALE
AND GROUP NO. ---eeeeeen: 5 : 6 7 8
FINDINGS LEVEL(mg/kg/day) -- 0 80 250 800
No. of animals/group 10 10 10 10

Femur

Normal 10 10
Sternum

Normal 10 10
Musculature

Normal 10 10
Skin/subcutis

Normal 10 10
Zymbal's gland

Normal 10 10
Eye

Normal 10 10
Harderian gland

Normal 9 10

Cellular infiltration, lymphocyte/(1)a 1 0
Brain

Normal ' 10 10
Spinal cord

Normal 10 10
Sciatic nerve

Normal 10 10

a : Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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TABLE 14
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

RESULTS FOR STABILITY

STUDY NO. [l
INTENDED CONCENTRATION STORAGE PERIOD FOUND CONCENTRATION STABILITY®
(mg/mL) (DATE OF ANALYSIS) (mg/mL) (%)
8 Immediately after preparation 7719 _
........... IO . .. e
5 days in a refrigerator following
24 hours at room temperature 7.791 100.9
10 days in a refrigerator following 7
24 hours at room temperature 7.684 99.5
I
80 Immediately after preparation 80.19 _
5 days in a refrigerator following 7T
24 hours at room temperature 80.22 100.0
10 dMowing -----------------------------------------
24 hours at room temperature 80.54 100.4
I

a : Stability (%) = after storage / immediately after preparation x 100
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TABLE 15
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
RESULTS FOR CONTENT ANALYSES

STUDY NO. [l
DATE OF ANALYSIS INTENDED CONCENTRATION FOUND CONCENTRATION RATIO?
(mg/mL) (mg/mL) (o) _
December 1, 2014 0 > -
(Sample prepared firstly) 8 8.005 100.1
25 25.59 102.4
80 82.87 103.6
March 3, 2015 0 > -
(Sample prepared finally) 8 8.026 100.3
25 25.67 102.7
80 81.39 101.7

a : Ratio (%) = found concentration (mg/mL) / intended concentration (mg/mL)*100
b : Below the lower limit of quantification.



LL

TABLE 16
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
DATA OF SYSTEM REPRODUCIBILITY

STUDY NO.-
DATE OF ANALYSIS INJECTION TIME PEAK AREA (pAU:'sec)
November 20, 2014 1 24959
2 25010
................ ST . . - .
MEAN 24973
SD 32
RSD (%) 0.1
November 26, 2014 1 25065
2 24974
................ S .
MEAN 24989
SD 70
RSD (%) 0.3
December 1, 2014 1 24450
2 24434
................ 3 e 24426
MEAN 24437
SD 12
RSD (%) 0.0
March 3, 2015 1 24565
2 24416
................ CS T .~ SO
MEAN 24471
SD 82
RSD (%) 0.3

SD : standard deviation
RSD : relative standard deviation
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TABLE 17
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
DATA OF CALIBRATION CURVE
STUDY NO. il
CONCENTRATION IN BACK CALCULATED CORRELATION
&f&gfs CALIBRATION SAMPLE CONCENTRATION (;"/E) Pf:fuﬁ‘“ SLOPE Y INTERCEPT  COEFFICIENT
(ng/mL) (ng/mL) (r)
November 20, 2014 2 2.002 01 1046 293.424 58.6014 1.00
10 9.991 -0.1 4989
25 25.02 0.1 12404
50 4998 0.0 24721
100 100.0 0.0 49405
150 150.0 0.0 74071
November 26, 2014 2 1.977 -1.2 1004 496.088 23.7333 1.00
10 9.839 -1.6 4905
25 24 .96 -0.2 12408
50 50.21 0.4 24930
100 100.2 0.2 49731
150 149.8 -0.1 74346
December 1, 2014 2 1.958 21 1002 483286 55.3881 1.00
10 9.975 03 4876
25 24,99 0.0 12133
50 49.95 0.1 24197
100 1003 03 48536
150 149.8 -0.1 72457
March 3, 2015 2 2.010 0.5 989 489.135 6.22027 1.00
10 10,00 0.0 4899
25 24.98 0.1 12227
50 50.03 0.1 24477
100 99.95 -0.1 48894
150 150.0 0.0 73391

RE : relative error
Weighting factor : none
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TABLE 18
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

DATA OF QC SAMPLE

STUDY NO_
CONCENTRATION IN BACK CALCULATED RE
DATE OF ANALYSIS QC SAMPLE CONCENTRATION %)
(ng/mL) (ng/mL)

November 20, 2014 10 9.942 -0.6
................................................... 9957 e 04

100 99.84 -0.2

99.89 -0.1

November 26, 2014 10 10.09 0.9
ST 1L SR 02 ...

100 100.4 0.4

100.4 0.4

December 1, 2014 10 10.04 0.4
S UUUUUUURRSSRURRURS | 2.\ ST 02 ......

100 100.0 0.0

100.0 0.0

March 3, 2015 10 9.882 -1.2
................................................... 9853 . ......hs

100 100.0 0.0

100.0 0.0

RE : relative error
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-5
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7 -6

ANIMAL
NO.
1437001
1437002
1437003

LEVEL
(mg/ke/day)
0

GROUP
O
1

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

APPENDIX A
STUDY NO.

SEX
MALE

A-1

1437004 N N N N N N N N N N N NN NDNNDNDNNNNNNNNN

N N N NN NUNNUNINDNNDNNNNNDINNINNNNNWNNNN

1437006 N N N N N N N N N N N N N N N N N N N N NN N N N N

1437005

N N N NN NNDNUNIDNUNNDNNDNDMNNNNNDNNNNNNN
N N NN NNNNNNNNNNNNNDNNNNNNNNNN

1437009 N N N N N N N N N N N N N NN N NNDNDNNNNN N N

1437007
1437008

N N NN NNDNW NN NUNNNNNINNDNNINNNNNNNNNN

1437010

N : Normal



APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO I

SEX

DAYS

LEVEL ANIMAL

(mg/kg/day)

GROUP

42 43 44 45

N NN NNNNDNDNNDNNDNNNNDNNDNNNNNNNNN

N N NNNDNWNDNDNWNDNNDNNNNDNNNNNN

32 33 34 35 36 37 38 39 40 4]

22 23 24 25 26 27 28 29 30 31

20 21

NO.

1437001

NO.

0

1

MALE

N N N N N

1437002
1437003

N N N NN NDNNDNNDNNINNDNNDNNNNNNDNNNNNNN

1437004 N N N N N N N N N N N N N N N NN N NN NN N N N N

N N NN NDNNUNDNUNNNDNNNDNNNWDNNINNNNNNN

1437005

N N NN NNDNIDNDNWDNW NDNINNNDNNNDNDNNNNDNNNNNNN

1437006

N N N N N N N N NNNNDNNWNNINNNNNNNNNNN

1437007

N N N NNNNDNNNNNNNWDINNNDNNNNDNINNNNNNN

N N NN N NNNNNDNNNNNNWDNNNNNNNNNN

1437008

1437009

N N N NN N NDNN NN NNNNNNNNNNNNNN N

1437010

N : Normal




APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO
SEX

DAYS

52 53 54 55 56 57 58 59 60 61

N N NN NNNNDNNDNNDNDNDNNNDNNDINNDNNDINNNNNNN
N N N NN NDNWNDNNDNNNWDNNNDNNDINNNDNNNNINNNNN

LEVEL ANIMAL

GROUP

62 63 64 65 66 67 68 69 70 71

(m day) NO. 46 47 48 49 50 51
1437001

NO.

0

1

MALE

1437002
1437003

N N N NN NN NNNNDNNDNINDNNDNNDNNNDNNNNNNNN
N N NN NNDNNNNWDNNNDNNWNNNNNNNDNNNNN

1437004
1437005

N N NN NN NDNNUNDNNDNNNNDNNDNNNNDNNNNNNN

1437006 N N N N N N N N N N N N N N N NN NDNNNNNNN N
N N N N N NNDNNDNNNDNWDINDNDNNDNNDNINNNNNINNN
N N NN NNNNNNWNNDNNNNNNNDNNNNNNNN

1437007

1437008

N N NN NNDNNUNDNWNDNNNNNDNNINNNNNNNNN

1437009

N N NN NNINNNNDNNNNNNNNNNNDNNNNNN

1437010

N : Normal
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REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAIL CONDITION DATA

STUDY NO.

APPENDIX A
SEX

DAYS

LEVEL ANIMAL

(mg/kg/day)

GROUP

-1 § 9 10 11 12 13 14 15 16 17 18 19
N N NN N NNNUNNNDNNDNNNNNNNNNNNNN
1437012 N N N N N N N N N N N N N N N N NNDNNDNNNN NN

6 S -4 -3 -2

-7

NO.

NO.

80 1437011

2

MALE

N N N N N N NNNNWNNNNNNDNNNNNNNNNNN
]J437014 N N N N N N N N N N N N N N NN N NNNDNNNNN N

1437013

A6

N N NN NDNWNDNNNNNNNNNNNNNNNNNNN

1437015

N N N NN NDNNDNINWDNNNNDNNDNNNDNNNNNNDNNNNN
N N N NNNINNNNDNUDNNDNNNNNNNNNNNNN

1437016

1437017

N N NNNWNDNDNDNNDNNNDNNINWNDNNNNNINNNNNN

1437019 N N N N N N N N N N N N NN NN NNNDNNWNNNNN

1437018
1437020

N N NN N N N NN N NN N NNNNNNNNNNN N N

N : Normal
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APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

sTuDY NO. Il

SEX

DAYS

52 53 54 55 56 57 58 59 60 61

N N NN NNDNINNIDNNNDNNNDNNNWDNNINNNNNNNNN
N N N N N NNDNNWDNNDNWNWDNNDINNINDINNDNINNINNNINNNINNINNNN
N N NN N NNNNWNNDNNINNNINNWDINNNNINWDNNWDINNNNN

1437014 N N N N N N N N N N N N N N N NN NNDNNNNN N N

LEVEL ANIMAL

(mg/kg/day)

GROUP
NO.

62 63 64 65 66 67 68 69 70 7l

46 47 48 49 50 51

NO.

1437011

80

2

MALE

1437012

1437013

N N N N NNDNNNDNNDNNNNNNDNNNNNNNNNN

437016 N N N N N N N N N N N N N N N NN N N NNNNN N N

1437015

N N NN NN NNDNNDNDNNDNNDNNDNNDNNDNINNDNNDNNDNNDNNDNNDNDNNN N
N NN NNNINWDNDNDNINNNNNNNNNNNNNNNNN
1437019 N N N N N N N N N N N N N N N N NNNNNNNNN N

1437037

1437018

1437020 N N N N N N N N N N N N N NN NNNNNNNNN N N

N : Normal
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)

DAYS

7
N N NN NNNUDNNNDNDNNDNNUNNNDNNDNNNNIDNNNNNN
N N NN N NN NNNNNNNDNNNNNNNNNNNNN
N N N N N NNDNNDNNNNNNNNNNNNNNNN N

9 10 11 12 13 14 15 16 17 18

3

3 -2 -]

-4

N N NN NNNNWNNWNDNNNNNNNINNNNNN N
N N NN NNDNDNWNNNNNNNNNNDNNNNNNNN
N N NN N NNNINNNDNNNNNNNNNNNNNNNN

-3

-6

N N NN NNDNNNNNDNNNNDNWNNNDINNNNNNNNNN
N N NN N NN NNNNNNNNNNNNNNNNINNNNN

N N N N NN NNNNDNNNDNNNDNNINNNNNNNNN
1437029 N N N N N N N N N N N N N N N N N N N NN NDNN N N

N N

-7

ANIMAL
NO.
1437021
1437022
1437023
1437024
1437025
1437026
1437027
1437028
1437030

LEVEL
(mg/kg/day)
250

3

GROUP
NO.

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

APPENDIX A
STUDY NO

SEX
MALE
N : Normal

A-11
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REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO.
SEX

DAYS

LEVEL ANIMAL

(mg/kg/day)

GROUP

9 10 11 i2 13 14 15 16 17 18 19

8

-2 -1

-3

N N N NNINIDNNUNDNNNDNNNNDNDNNDNNDNNNNNNNN

50 -4
N N N

-6

.7

NO.

1437031

NO.

800

MALE

N N NN NN NNNNNDNNDNNDNNDNNNDNNNNNNN

1437032

N N N NN NDNDNNNNDNNDNNNNNNNNNNNNN N

1437034 N N N N N N N N N N N NN NN NNNNNNNNNN N

1437033

N N NN NNDNNNNDNDNNNNNNNNDNNNNNN

1437036 N N N N N N N N N NN NN N NNNNNNNNNNN N

N N

1437035

N N N NN NDNWNDNDNDNDNWDNNDNNNDNNNNINNNNDNNNNN

1437037

N N NN N NNNNNNNNNNNNNNNNNNNNN

1437038
1437039

N N N NN NNINWNDNNNNNNNNDNNNNNNINNNNN

1437040 N N N N N N N N N N N N N N N N NN NNNNNNNN

N : Normal




REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO.

APPENDIX A
SEX

DAYS

LEVEL ANIMAL

(mg/kg/day)

GROUP

42 43 44 45

32 33 34 35 36 37 38 39 40 41

22 23 24 25 26 27 28 29 30 31

N N NN N NN NNNDNNNNNDNNNNNNNNNNNN

1437032 N N N N N N N N N N N N N N NN NNNDNNNNN N N

20 21

NO.

1437031

NO.

800

4

MALE

N N NN N NNDNNDNDNIDNNDNNNDNNDNNDNNNNNNNNN
N N NN N NNNUNDNNNDNNNNNNNNDNNNNNN N

1437033
1437034

A-17

N N NN NNWNDNNNNDNNNNNNNNNDNDNNDNNDNNNN

N N N NN NNDNUNNNNDNNNWDNNNNNNNNNNNN

1437035

1437036

N N N N NN NDNNWXNNWNNNDNNWN NN NNNNINNINDNINNNNN
N N NN N NNNDNNDNNWNINNNNNNNNNNNNN
N N N N N N N N NN NNNNWNNWNNNNNNNNNN

1437037

1437038

1437039

N N N N N NNNWNINNNNDNINNNNNDNNINNNNNNN

1437040

N : Normal



APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

sTuDY NOJI

SEX

DAYS

52 53 54 55 56 57 58 59 60 6l

LEVEL ANIMAL

(mg/kg/day)

GROUP

62 63 64 65 66 67 68 69 70 7I

46 47 48 49 50 51

NO.

1437031

NO.

N N NN N NNNUNNNDNNDNNNDNNDNNDNWNNNNNNNNN

437032 N N N N N N N N N N N N NN NN NNNNNNNNNN

4 800

MALE

N N N NN NNNNNWDNNNNDNNDNNWDNNNWDNNNNNNN

143704 N N N N N N N N N N N N NN NNDNNNNNWNNNN N

1437033

N N NN NNDNDNUNUNNDNNDNNNNNINNNNNNNNNN

1437036 N N N N N N N N N N N N N N N N N NN N N N N N N N
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N N N NN NNDNWDNNNDNNNNNNNNNNNNNNN

1437039 N N N N N N N N N N N N N N N NDNNDNNNNNN N N

1437037

1437038

1437640 N N N N N N N N N N N N N N N NN N N N N N N N N N

N : Normal
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APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO.

DAYS

LEVEL ANIMAL

(mg/kg/day)

GROUP

SEX

9 10 11 12 13 14 15 16 17 18

8

5 4 -3 2 -l

-6

N N N N NNDNNNUNDNDNNDNNNNDNNINNNNNINNNNNN

143702 N N N N N N N N N N N N N NN NN N NNNNNNN N

-7

NO.

1437041

NO.

0

5

FEMALE

N N N NN NNNDNDNNNNNDNNDNNNDNINNNNNNNNN

1437044 N N N N N N N N N N N N N NN N N N NN N NN N NN

1437043
1437045

N NN N NNNNDNDNNNNDNNDNNDNNNNNNNNNN

N N N N N N NNNDNNDNDNNNNNWNDNNNNINN N

N N NN N NNDNDNIDNDNDNNINWNNNNDNNNNNNNNN N

N N NN NNNWDNNNDNNNNNNNNNNNNNNNN N

1437049 N N N N N N N N N N N N N NN NN N N NNN N N N N

N N

1437046

1437047

1437048

1437050 N N N N N N N N N N N N N N N N N N N N N N N N N N

N : Normal




REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA
sTUDY NO

SEX

APPENDIX A

DAYS

LEVEL ANIMAL

(mg/keg/dzy)

GROUP

32 33 34 35 36 37 38 39 40 41 42 43 44 45

26 27 28 29 30 31

N N N N NNNDNWNIDNNNNNNNNNNNNNNNNN

143702 N N N N N N N N N N NN NN NDNDNNNNNNNNN N

25

22 23 24

20 21

NO.

NO.

0 1437041

5

FEMALE

N N NN NNDNU NWNDNDNNWNDNNNNNINNNNDINNNNNN

1437043

N N N NN NDNDNIDNNNNDNNDNNDNNNNNNNNNNNNN
N N NN NNDNNNWNNUNIDNUNNDNNNDNNNNNNNNNN

143706 N N N N N N N N N N N N NN N NNNNNNNNN N N

1437044

1437045

1437047 N N N N N N N N N N N N N N N NN N NNNNUJNNNN

N N N N N NNNNDNDNINNNNDNNDNNDNNNNNNNNNN
N N N N NN N NDNDNDNUNUDNNDNDNNDNNNNDNINNINNNNNN
N N NN N NDNDNNNNNNNNNNINNNNNNNNNN

1437048

1437049

1437050

N : Normal
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APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA
sTuDY NO. |l

SEX

DAYS

LEVEL ANIMAL

(mg/kg/day)

GROUP

14 15 16 17 18 19

13

N N NN NNNNDNNNNNNNN

N N NN N NDNNWNDNWNDNIDNNDNNNDNNNNNNNN NN

11 12

10

8

-2

s 4 3
N N N NN NN N N N

-6

-7

NO.

NO.

N N N N NNNNNDNNNUNNNNNNDNNNNNDNNNNNN
N N NN N NNDNNDNNNNNNNNNNNNNNNN N
N N NN NNDNINIDNNNNNNDNDNNNNNNINNNNNNN
N NN NNNNNDNWDNNDNNNDNWDNNDNNNDNNINNNNNNN

1437067 N N N N N N N N N N N N N N N N NN NN NNNN N N

— — — y— y—r —

250

7

FEMALE

N N NN NNDNNNNDNNDNNDNDNNNDNNINNNNINNNNNNNN
N NN N NDNDNINDNDNNDNNNDNDNWDNNNDNNNNNNNNNN
1437070 N N N N N N N N N N N N N N NN N N N N N N N N N N

1437068

1437069
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APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO.
SEX

DAYS

LEVEL ANIMAL

(ing/kg/day)

GROUP

9 10 11 12 13 14 15 16 17 18 19

8

N N N NNDNNNWDNIDNNDNDINNDNNINNWDNDNNNNDNNNNNNN

3 -2 -]

5 -4

-6

7

NO.

1437071

.8

FEMALE

N N N NN N N

N N NN NNDNNNNUNNNNNNNNNNNINNNNNN
1437074 N N N N N N N N N N N N N NN NNDNNWNNNNNN N

1437072 N N N N N N N N N N N N N N N N N N N

1437073

N N NN NNDNINNNNNDNNNNNNNNNNNNNN

1437076 N N N N N N N N N N N N N NN NN NNNNNNNNN

1437075

N N NN N NN NI NNNNWNNNINNDNWDNNWNNNNINWNNNN

1437077
1437078

N N N NDNNNNNNNDNNINNNNNINNINNINNWNNNNNN

1437079 N N N N N N N N N N N N N N NN NNNNNNN N N N

N N N N NN NNWNNNNNNWNNNNNINNNNNN N

1437080

: Normal

N




APPENDIX A

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS

INDIVIDUAL GENERAL CONDITION DATA

STUDY NO.
SEX

DAYS

LEVEL ANIMAL

{mg/kg/day)

GROUP

22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45
N N NN N NNDNDNNDNNNNDNNNNNNDNNNNNNNN

20 21

NO.
1437071

NO.

8 800

FEMALE

N N NN N NNNNDNNNNNWNNDNNDNNNNNNDNNNN N
N N N N N NDNUNDNNDNNDNIDNNNNNNINNDNNNINNINNNNN
1437074 N N N N N N N N N N N N N N NN N NNDNNNNNNN

1437072
1437073

N N N NN NDNNDNNUNNDNNDNWNNNNNNNNNNNN

1437076 N N N N N N N N N N N N N N N N N N NN NNNNN N

1437075

1437077 N N N N N N N N N N N N N N N NN N NNNNWNN N N

N N NN NDNNINIDNDNDNNNNNDNNDNNNNNWDNNNN N
1437079 N N N N N N N N N N N N N N N N N N NN NNNN N N

1437078

1437080 N N N N N N N N N N N N N N N N N N NN N NNNN N

N : Normal
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP : 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437001
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroeid Normal
Parathyroid Normal
Adrenal Normal
Nasa] cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Norma]
Urinary bladder Normal
Testis Normal
Prostate Infiltrate, inflammatory cell, lymphocytic/(2)
Epididymis Nomal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. ||l
SEX: MALE “GROUP : 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437002
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Cardiomyopathy/(2)
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal
ﬂ Prostate Normal
' Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Nomal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minima! (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP: 1 LEVEL(mg/kg/day}: 0 ANIMAL NO. : 1437003
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘'ORGAN HISTOPA TTIOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
Nasal cavity Normal
Trachea Nermal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Nomal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal
Prostate Infiltrate, inflammatory cell, lymphocytic/(2)
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normnal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No.
SEX : MALE GROUP: 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437004
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Cyst, capsular/(2)
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬁ Nasal cavity Normal
' Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Norma]
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Cellular infiltration, lymphocyte/(1)
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal
ﬂ Prostate Normal
' Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Stermum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTUDY NO. |

SEX : MALE GROUP: 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437005
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Hean Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal

H Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal

ﬂ Prostate Infiltrate, inflammatory cell, lymphocytic/(2)

' Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal
Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [N

SEX : MALE GROUP: 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437006
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Cardiomyopathy/(2)
Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Normal

Thyroid Normal

Parathyroid Not examined
Adrenal Normal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal

Salivary gland Nomnal

Esophagus Normal

Stomach Normal

Duodenum Normal

Jejunum Normal

Ileum Normal

Cecum Nornal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Normal

Kidney Normal

Urinary bladder Normal

Testis Normal

Prostate Infiltrate, inflammatory cell, lymphocytic/(2)
Epididymis Normal

Seminal vesicle Normal

Mammary gland Normal

Femur Normal

Sternum Normal
Musculature Normal
Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe



APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupY NoO. R

SEX : MALE GROUP : 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437007
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal

ﬂ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Nomnal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Infiltration, mononuclear/(1)
Kidney Normal
Urinary bladder Normal
Testis Nommal

n Prostate Infiltrate, inflammatory cell, lymphocytic/(3)
Epididymis Normal
Seminal vesicle Normalj
Mammary gland Normal
Femur Normal
Sternum Norma]
Musculature Normnal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP : 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437008
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPA THOLOGICAL FINDINGS
Heart Cardiomyopathy/(2)
Aorta Normal
Mandibular lymph node Normal
Mesenteric ]lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Normal

Thyroid Normal
Parathyroid Normal

Adrenal Nommal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal

Salivary gland Normal
Esophagus Normal

Stomach Normal
Duodenum Normal

Jejunum Normal

Tleum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Normal

Kidney Normal

Urinary bladder Normal

Testis Normal

Prostate Inflammation/(2)
Epididymis Normal

Seminal vesicle Normal
Mammary gland Normal

Femur Normal

Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal

Eve Normal
Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe



APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No. [

SEX : MALE GROUP : 1 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437009
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Cardiomyopathy/(2)
Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Persistence of Rathke's pouch
Thyroid Normal

Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal

Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Normal

Stomach Normal

Duodenum Nommal

Jejunum Normnal

Ileum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Necrosis, multifocal/(2)
Kidney Normal

Urinary bladder Normal

Testis Normal

Prostate Normal

Epididymis Normal

Seminal vesicle Normal

Mammary gland Normal

Femur Normal

Sternum Normal

Musculature Normal

Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (§) Severe
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APPENDIX L

REPEATED DOSE 906-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDnYy NO. [

SEX : MALE GROUP : ] LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437010
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Cardiomyopathy/(2)
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Persistence of Rathke's pouch
Thyroid Normal
Parathyroid Normal
Adrenal Normal

H Nasal cavity Normal

' Trachea Normal

L.ung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal

ﬂ Prostate Infiltrate, inflammatory cell, lymphocytic/(3)
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. I

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437011
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTUDY NO. R

SEX : MALE GROUP: 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437012
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPA THOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTUDY NO. I

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437013
FATE : Terminal sacrifice WEEK AT DEATH : 14

'ORGAN HISTOPA THOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP:2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437014
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3} Moderate (4) Marked (5) Severe
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APPENDIX L.

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [l

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437015
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupY NO. [}

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437016
FATE : Terminal sacrifice WEEK AT DEATH : 14

‘ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy No. ||l

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437017
FATE : Terminal sacrifice WEEK AT DEATH : 14

"ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [}

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437018
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTunY NO. IR

SEX : MALE GROUP : 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437019
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTUDY NO. IR

SEX : MALE GROUP: 2 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437020
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No. |l

SEX : MALE GROUP : 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437021
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy NO. |l

SEX : MALE GROUP : 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437022
FATE : Termina!l sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupY NO. Il

SEX : MALE GROUP : 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437023a
FATE : Found dead WEEK AT DEATH : 5

"ORGAN HISTOPATHOLOGICAL FINDINGS

Lung/bronchial Hemorrhage, alveoli/(5)

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3} Moderate (4) Marked (5) Severe
a : Data was omitted from the evaluation and not reflected to TABLE 13.
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APPENDIX L

REPEATED DOSE 90-DAY CRAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupY NO. [

SEX : MALE GROUP : 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437024
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe

L-24




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY No. I

SEX : MALE GROUP : 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437025
FATE : Terminal sacrifice WEEK AT DEATH : 14

"'ORGAN HISTOPA THOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTunY NO. IR

SEX :MALE GROUP : 3 LEVEL{(mg/kg/day) : 250 ANIMAL NO. : 1437026
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATROLOGICAL FINDINGS

Stomach Cyst, forestomach/(2)

Hyperplasia, limiting ridge/(2)
Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [

SEX : MALE GROUP: 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437027
FATE : Terminal sacrifice WEEK AT DEATH : 14

‘ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP: 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437028
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Abdominal fat Necrosis/(2)

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate {4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO. I

SEX : MALE GROUP: 3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437029
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN AISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA
sTupy No.

SEX : MALE GROUP:3 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437030
FATE : Terminal sacrifice WEEK AT DEATH : 14

"ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2} Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stTupY NO. | R

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437031
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPA THOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Normal
) Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Nommal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal
ﬂ Prostate Normal
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437032
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Cardiomyopathy/(2)
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Persistence of Rathke's pouch
Thyroid Normal
Parathyroid Norma)
Adrenal Normal

ﬁ Nasal cavity Normal

' Trachea Normal

Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
lleum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal

ﬁ Prostate Normal
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No. I
SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437033
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal

ﬁ_ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Tension lipidosis/(2)
Kidney Normal
Urinary bladder Normal
Testis Normal

ﬁ Prostate Infiltrate, inflammatory cell, lymphocytic/(2)
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Nermal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe

L-33
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.
SEX : MALE GROUP: 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437034
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal

ﬂ Nasal cavity Normal

‘ Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
[leum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Infarction/(3)
Kidney Normal
Urinary bladder Normal
Testis Atrophy, tubular/(4)

ﬁ, Prostate Infiltrate, inflammatory cell, lymphocytic/(1)
Epididymis Atrophy, ductal/(3)

Reduced sperm, luminal/(4)

Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Nommal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupY NO.[JIl

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437035
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATIIOLOGICAL FINDINGS
Heart Cardiomyopathy/(1)
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬁ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normmal
Heum Normal
Cecum Nommal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Noirmal
ﬁ Prostate Normal
Epididymis Normal
Seminal vesicle Normal
Mammary gland Norma]
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normmal
Sciatic nerve Nomal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No. |

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437036
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal

ﬂ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Norma
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Tension lipidosis/(2)
Kidney Normal
Urinary bladder Normal
Testis Normal

ﬂ Prostate Infiltrate, inflammatory cell, lymphocytic/(2)
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Stermum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [l

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437037
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Norma}
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney . Normal
Urinary bladder Normal
Testis Normal
Prostate Normal
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Stemum Normal
Musculature Normal
Skin/subcutis Normal
Zympbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Mcderate (4) Marked (5) Severe

L-37



APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTCPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP : 4 LEVEL{(mg/kg/day) : 800 ANIMAL NO. : 1437038
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Testis Normal
Prostate Normal
Epididymis Normal
Seminal vesicle Normal
Mammary gland Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
. INDIVIDUAWOPATHOLOGICAL DATA

STUDY NO.

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437039
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal

Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Persistence of Rathke's pouch
Thyroid Normal

Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal

Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Normal

Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal

Jejunum Normal

[leum Normal

Cecum Normal

Colon Normal

Rectum Nommal

Pancreas Normmal

Liver Normal

Kidney Normal

Urinary bladder Normal

Testis Normal

Prostate Normal

Epididymis Normal

Seminal vesicle Normal

Mammary gland Normal

Femur Normal

Sternum Normal

Musculature Normal

Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. R

SEX : MALE GROUP : 4 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437040
FATE : Terminal sacrifice WEEK AT DEATH : 14
"ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal

Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Persistence of Rathke's pouch
Thyroid Normal

Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal

Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Nommal

Stomach Hyperplasia, limiting ridge/{2)
Duodenum Normal

Jejunum Normal

Ileum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Normal

Kidney Normal

Urinary bladder Normal

Testis Normal

Prostate Infiltrate, inflammatory cell, lymphocytic/(2)
Epididymis Normal

Seminal vesicle Normal

Mammary gland Normal

Femur Normal

Sternum Normal

Musculature Normal

Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Nommal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stuny No.

SEX : FEMALE GROUP: 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437041
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal

Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Nommal
Pituitary Normal
Thyroid Normal
Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal

Ileum Norma]

Cecum Normal

Colon Normal

Rectum Norma]
Pancreas Normal

Liver Fatty change/(1)
Kidney Normal

Urinary bladder Normal
Mammary gland Normal

Ovary Normal

Oviduct Normal

Uterus Dilatation, lumen/(2)
Vagina Normal

Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal

Eye Normal
Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. R

SEX : FEMALE GROUP: 5§ LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437042
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPA THOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Nomal
Pituitary Nomnal
Thyroid Ultimobranchial rest
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Sativary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Infiltration, mononuclear/(2)
Tension lipidosis/(2)

Kidney Normal
Urinary bladder Normal

ﬂ Mammary gland Normal
Ovary Normal
Oviduct Normal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Neormal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy NO. I

SEX . FEMALE GROUP: 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437043

FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Heart Normal

Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Norma}

Thyroid Normal

Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal

Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Normal

Stomach Normal

Duodenum Normal

Jejunum Normal

Ileum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Fatty change/(3)
Infiltration, mononuclear/(2)

Kidney Normal

Urinary bladder Normal

Mammary gland Normal

Ovary Nermal

Oviduct Normal

Uterus Normal

Vagina Normal

Femur Normal

Sternum Normal

Musculature Normal

Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Nommal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP:5 LEVEL(mg/kg/day) : 0 ANIMAL NOQ. : 1437044
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal

Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal
Pituitary Normal

Thyroid Normal
Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal

Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal

lleum Normal

Cecum Normal

Colon Normal

Rectum Normal
Pancreas Nommal

Liver Fatty change/(1)

Tension lipidosis/(2)

Kidney Normal

Urinary bladder Nomnal
Mammary gland Normal

Ovary Nonmnal

Oviduct Normal

Uterus Normal

Vagina Normal

Femur Normal
Sternum Normai
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal

Eye Normal
Harderian gland Nommal

Brain Nommal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy No. [l :

SEX : FEMALE GROUP: 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437045
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal

Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Normal

Thyroid Normal

Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Normal

Stomach Normal

Duodenum Normal

Jejunum Normal

Ileum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Infiltration, mononuclear/(1)
Kidney Normal

Urinary bladder Normal

Mammary gland Normali

Ovary Normal

Oviduct Normal

Uterus Dilatation, lumen/(3}
Vagina Normal

Femur Normal

Sternum Normal

Musculature Normal
Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO

SEX : FEMALE GRQUP: 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437046
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
Nasa) cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
[leum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
Ovary Cyst, bursal/(2)
Oviduct Normal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Norma]
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP: 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437047
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPA THOLOGICAL FINDINGS
Heart Normal

Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Normal

Thyroid Ultimobranchial rest
Parathyroid Normal

Adrenal Normnal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Normal

Stomach Normal

Duodenum Normal

Jejunum Normal

Ileum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Normal

Kidney Normal

Urinary bladder Normal

Mammary gland Normal

Ovary Normal

Oviduct Normal

Uterus Dilatation, lumen/(2)
Vagina Normal

Femur Normal

Sternum Normal
Musculature Normal
Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Normal

Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL BISTOPATHOLOGICAL DATA

stupy No. [

SEX : FEMALE GROUP : 5 LEVEL(mg/kg/day) : 0 ANIMAL NOQ. : 1437048
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPA THOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Persistence of Rathke's pouch
Thyroid Normal
Parathyroid Normal
Adrenal Normal
Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normnal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normal
[Jeum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Fatty change/(3)
Infiltration, mononuclear/(2)
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
Ovary Normal
Oviduct Normal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No
SEX : FEMALE GROUP : 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437049
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Ultimobranchial rest
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Normal
Duodenum Normal
Jejunum Normai
1leum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Fatty change/(2)
Infiltration, mononuclear/(1)
Kidney Normal
Urinary bladder Normal
ﬁ Mammary gland Normal
Ovary Normal
Oviduct Normal
Uterus Normal
Vagina Nomal
Femur Nomal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
’ Zymbal's gland Normal
[ Eyve Normal
x Harderian gland Normal
| Brain Normal
i Spinal cord Normal
| Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 5 LEVEL(mg/kg/day) : 0 ANIMAL NO. : 1437050
FATE : Terminal sacrifice WEEK AT DEATH : 14
'ORGAN HISTOPATHOLOGICAL FINDINGS _
Heart Normal

Aorta Normal

Mandibular lymph node Normal

Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal

Thymus Normal

Pituitary Normal

Thyroid Ultimobranchial rest
Parathyroid Normal

Adrenal Normal

Nasal cavity Normal

Trachea Normal

Lung/bronchial Normal

Tongue Normal

Salivary gland Normal

Esophagus Normal

Stomach Normal

Duodenum Normal

Jejunum Nomal

Ileum Normal

Cecum Normal

Colon Normal

Rectum Normal

Pancreas Normal

Liver Fatty change/(2)

Infiltration, mononuclear/(1}

Kidney Normal

Urinary bladder Normal

Mammary gland Normal

Ovary Cyst, bursal/(2)

Oviduct Normal

Uterus Normal

Vagina Normal

Femur Normal

Stemum Normal

Musculature Normal

Skin/subcutis Normal

Zymbal's gland Normal

Eye Normal

Harderian gland Cellular infiltration, lymphocyte/(1)
Brain Normal

Spinal cord Normal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437051
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Nomnal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP: 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437052
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1} Minimal (2) Slight (3} Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupY No. [}

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437053
FATE : Terminal sacrifice WEEK AT DEATH : 14

‘ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy No i}

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437054
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437055
FATE : Terminal sacrifice WEEK AT DEATH : 14

'ORGAN HISTOPATHOLOGICAL FINDINGS

“Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy No

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437056
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1} Minimal (2) Slight (3) Moderate (4) Marked (5) Severe

L-56




APPENDIX L

REPEATED DOSE $0-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy NO. [

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437057
FATE : Terminal sacrifice WEEK AT DEATH : 14

"ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437058
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437059
FATE : Termina} sacrifice WEEK AT DEATH : 14

ORGAN HISTOPA THOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP: 6 LEVEL(mg/kg/day) : 80 ANIMAL NO. : 1437060
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437061
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy NO.|J

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437062
FATE : Terminal sacrifice WEEK AT DEATH : 14

"ORGAN HISTOPATHOLOGICAL FINDINGS

Thymus Hemaorrhage/(1)

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy NO

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437063
FATE : Terminal sacrifice WEEK AT DEATH : 14

"ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437064
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Liver Hepatodiaphragmatic nodule

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. R

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437065
FATE . Terminal sacrifice WEEK AT DEATH : 14

‘ORGAN HISTOPATHOLOGICAL FINDINGS

Pituitary Cyst

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. ||l

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437066
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Nommal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No.

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437067
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437068
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN BISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2} Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy NO. I

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437069
FATE : Terminal sacrifice WEEK AT DEATH : 14

ORGAN HISTOPA THOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTunY NO. |l

SEX : FEMALE GROUP : 7 LEVEL(mg/kg/day) : 250 ANIMAL NO. : 1437070
FATE : Terminal sacrifice WEEK AT DEATH : 14

"'ORGAN HISTOPATHOLOGICAL FINDINGS

Stomach Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
[NDIVIDUAI“FOPATHOLOGICAL DATA

STUDY NO.
SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437071
FATE : Found dead WEEK AT DEATH : 10
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Atrophy/(5)
Pigmentation/(3)
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
ﬁ Adrenal Normal
Nasal cavity Inflammation/(2)
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Erosion, forestomach/(3)

Hyperplasia, forestomach/(3)
Hyperplasia, limiting ridge/(2)

Duodenum Normal
Jejunum Normal
[leumn Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
ﬁ Kidney Normal
Urinary bladder Normal
Mammary gland Normal
Ovary Normal
Oviduct Normal
Uterus Nomnal
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL BISTOPATHOLOGICAL DATA

sTupy NO.HN
SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437072
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬁ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Nommal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
ﬁ Ovary Normal
Oviduct Normal
Uterus Dilatation, lumen/(2)
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of Jesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (35) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.
SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437073
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Nomal
Bone marrow Normal
Thymus _ Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬁ Nasal cavity Normal
Trachea Nonnal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
lleum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
.ﬁ Ovary Normal
Oviduct Normal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normnal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate {(4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTuDY NO. [l

SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437074
FATE : Terminal sacrifice WEEK AT DEATH : 14
"'ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Nommal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2})
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Fatty change/(2)
Infiltration, mononuclear/(2)
Kidney Normal
Urinary bladder Norinal
ﬂ Mammary gland Nomnal
Qvary Normal
Oviduct Normal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L
[ REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
’[ INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.
SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437075
3 FATE : Terminal sacrifice WEEK AT DEATH : 14
| ORGAN HISTOPA THOLOGICAL FINDINGS
% Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Norma)
" Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
[leum Normal
Cecum Normal
Colon Nommal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
ﬁ Ovary Normal
Oviduct Normal
Uterus Normal
| Vagina Normal
{ Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

sTupy NO. IR

SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437076
FATE : Terminal sacrifice WEEK AT DEATH : 14
"ORGAN ~ HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬁ Nasal cavity Normal
Trachea Normal
Lung/bronchial Normaj
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Ducdenum Normal
Jejunum Normal
[leum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
ﬂ Ovary Normal
Oviduct Normal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Nortal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Norma]
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3} Moderate (4) Marked (5) Severe




APPENDIX L.

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No.
SEX : FEMALE GROUP : 8 LEVEL(ing/kg/day) : 800 ANIMAL NO. : 1437077
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph nede Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬁ Nasal cavity Normal
o Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
ﬁ Ovary Normal
Oviduct Normal
Uterus Dilatation, lumen/(3)
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL EISTOPATHOLOGICAL DATA

STUDY NO.
SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437078
FATE : Found dead WEEK AT DEATH : 11
ORGAN HISTOPA THOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Nommal
Pituitary Normal
Thyroid Normal
Parathyroid Normal
Adrenal Normal
ﬂ Nasal cavity Normal
o Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normai
Jejunum Normal
Ileum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Normal
Kidney Normal
Urinary bladder Normal
Mammary gland Normal
ﬂ Ovary Normal
' Oviduct Nomal
Uterus Normal
Vagina Normal
Femur Normal
Sternum Normal
Muscuiature Normal
Skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe




APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

STUDY NO.
SEX : FEMALE GROUP : 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437079
FATE : Terminal sacrifice WEEK AT DEATH : 14
ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal
Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal
Spleen Normal
Bone marrow Normal
Thymus Normal
Pituitary Persistence of Rathke's pouch
Thyroid Normal
Parathyroid Normal
Adrenal Normal

ﬂ Nasal cavity Normal

S Trachea Normal
Lung/bronchial Normal
Tongue Normal
Salivary gland Normal
Esophagus Normmal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal
Heum Normal
Cecum Normal
Colon Normal
Rectum Normal
Pancreas Normal
Liver Fatty change/(1)

Infiltration, mononuclear/(2)

Kidney Normal
Urinary bladder Normal

ﬂ Mammary gland Normal

' Ovary Normal

Oviduct Normal
Uterus Dilatation, lumen/(2)
Vagina Normal
Femur Normal
Sternum Normal
Musculature Normal
skin/subcutis Normal
Zymbal's gland Normal
Eye Normal
Harderian gland Normal
Brain Normal
Spinal cord Normal
Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe
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APPENDIX L

REPEATED DOSE 90-DAY ORAL TOXICITY STUDY OF 2-METHYLBUTYRIC ACID IN RATS
INDIVIDUAL HISTOPATHOLOGICAL DATA

stupy No. IR

SEX : FEMALE GROUP: 8 LEVEL(mg/kg/day) : 800 ANIMAL NO. : 1437080
FATE : Terminal sacrifice WEEK AT DEATH : 14
‘ORGAN HISTOPATHOLOGICAL FINDINGS
Heart Normal

Aorta Normal
Mandibular lymph node Normal
Mesenteric lymph node Normal

Spleen Normal

Bone marrow Normal
Thymus Norma)
Pituitary Normal

Thyroid Normal
Parathyroid Normal
Adrenal Normal

Nasal cavity Normal

Trachea Normal
Lung/bronchial Normal

Tongue Normal
Salivary gland Normal
Esophagus Normal
Stomach Hyperplasia, limiting ridge/(2)
Duodenum Normal
Jejunum Normal

Ileum Normal

Cecum Nommal

Colon Normal

Rectum Normal
Pancreas Normal

Liver Fatty change/(2)
Kidney Normal

Urinary bladder Normal
Mammary gland Normal

Ovary Normal

Oviduct Normal

Uterus Normal

Vagina Normal

Femur Normal
Sternum Normal
Musculature Normal
Skin/subcutis Normal
Zymbal's gland Normal

Eye Normmal
Harderian gland Normal

Brain Normal

Spinal cord Nommal

Sciatic nerve Normal

Numbers in parenthesis indicate the grades of lesion : (1) Minimal (2) Slight (3) Moderate (4) Marked (5) Severe

L-80
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