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STUDLES on the TOXICITY and TERATOGEMICHTY
of VITAMIN E

SUMMARY and CONCLUSIGNS

Vitamin E was found to bé‘toxlc when administered in the air cell
prior to incubation at dose levels of 48 mg/kg and above.

Teratological evaluations of witamin E in thelfour test protocols
failed to demonstrate that this material produced a significant increase

In the occurrence of abnormalftles at the dose levels emploved.
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GEAERAL PROCEDURES

The protocols as specified under FDA Contract §72-345 were followed
in the investigation of toxicity and potential teratogenicity of the
specificd substance. The toxicity of the substance was evaluated from
the percentage hatch of embryos injected either in the air cell or yolk
at ecither zero hours {psﬁﬁ-inﬂubation] or after %6 hours incubation to
provide four separatc evaluations.

GG SOURCE AND MANDLING

ALl epgs used in thesc investigations were from Shaver Starcross
pullets housed at the Poultry Rescarch Center of the University of Arizona
in Tucson. The parent stock was maintzined on the University of Arizona
breeder diet which had been formulated to provide more than adequate
amounts of all the known nutrients required by the breeding hen.

The feed was specially prepared to assure no contaminations and did
not contain any additive drugs such as antibiotics. All eggs prior to
nie (within 48 hours of lay) were candled to remove any containing hlood
spots, abnovmul air cells or abnormal shells, and only clean cggs
ranging in weipght from 23 - Z6 ounces per dJozen were used.

The supply flock was tested to assure the absence of Pullorum and
Mycoplasme galliscprticum.

The cpgs were incubated in forced draft Jamesway 252 machines with
automatic temperature and humidity controls and an automatic turning

device.

COMPOUND HANDLING FOR INJECTION

The substance tested was solubilized in a number of the prescribed
sulvents in order to determine the maximum concentrations which could be

emprioyod. Where possible, water wis the selvent of choice, Muwimum



injection volume was 0.05 ml. and all solvents and glassware were
autoclaved prior to preparation of the salutions for use, The dose
levels were administered with a microliter syringe using sterilized
needles.

The preliminary range-finding studies using each of the administration
routes and times were carried out with 10 - 25 egps per dose level and
included solvent controls, untreated controls and either drilled or
pierced controls.

The actual dose-responsc protocol was carried out in two or more
injections on different days to produce a minimum of 100 eggs at each
dose level in five or more levels selected from the range- finding studies.

EXAMINATIONS OF EMBRYOS AND CHICKS

Eggs were candied daily and the dead embryos removed, examined and
any abnormaiities vecorded. Five ¢hicks from each dose level in each
hatch were X-rayed to determine any skcletal.abnurmalities, Additional
cpas injected at the approximate LR-50 level and an additional level
Lelow that were incubated and embryos at 8, 14, 17 dafs and hatch
chicks removed for histopathological examinations.

In additicnal studies representative chicks from the dose-response
protocol were saved, These chicks were housed in electrically-heated
battery brooders with raised wire floors and fed University of Arizona
digts. Feed consumption and growth rates were evaluated at & weeks of age
and a sample of the birds sacrificed for gross and histopathological

cxaminatians.




DATA HANDLING

All data were coded on forms provided by FDA for computer input.

In addition to summaries of mortalities and abnormalities, a number of

statistical evaluations were carried out. These statistical analyses

included the following for both mertality and the incidence of abnormsal

embryes:

1.

Chi-square tests for all dose levels and for each level

agzinst the solvent contrel.

Linear regression analyses + chi square test of linezrity.

a. % response apainst dose

b. % respunse against log duse

c. lop % response against dose

d. arcsin transformation against dose

c. arcsin transformation apainst log dose

Log dose against Probit using Finney's maximum likelihood

method.

a. Where significant, the LD-30, 50, 70 and 90's were estimated
with 95% confidence intervals.

One-way analyses of variance.

Lincur regression with replication.
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Vitamin E (dl-alpha tocophery! acetate, 71-5B) was dissolved in
absolute aleahs) For use in the test protocols. The maximum dose leye]

employed was 120 mg/kg (6 mg/egg),

MORTALLTY
Mortality data obtained Tn the four test protocols are shown in
Tables i -~ &, (hi-square analyses of these data indicated a significant
increase in embryo deaths only for the air cell-g ﬁr series (Table 5).
Dose levels of 48 mg/kq and above produced significant increases in
mortality in comparison with the absalute alcohol control eggs. Probit
analyses of these dsta did not provide a significant relationship between

log dose and probit of mortality (Table &).

TERATOLOGY

The accurrence of abnormal embryos and those showing H=-S-y-L
.abrormatities Tn each of the test protocals 7s shown in Tables 1 - 4.
Statistical evaluations of these data falled to Indicate that vitamin E
was teratogenic in any of the four test protocols at any of the dose
levels enployed (Tables 7 - 9). The specific teratological findings are

listed in Table 10.




TABLE 1

VITAHIN E
Fr ALCOHOL, DEWYDRATED
AIR CELL - O HRS

- Abrormal ELies by category ]
Abnormal SEyuc- Toxic ]
Dose, ko . Mortality Total H5=W=L Head Skeletal Yiscera Limbs tural Response F?nctluna1
ppm | Fertile % fi % o % # 1% # b # A i % il 0 S # i 4
120,40 135 25.92 i5 a7y | .48 2 0.4 i o.74 1
44,10 39 25.25 25 .ol 1 1.91 1 1.01 |
45.0 X 2%.23 23 1.01 1.0F | 1.01 1
3.0 96 15.62 s 2.08 2 I FLL 1.04 1 1.04 1
16.0 100 19.00 o t.oo 1 1.00 3§ .o
¢, g 134 11.94% 1] 0.74 | a4.7% 1 8.7 1
drilled 100 7.00 ) 0.00 0 0.00 0O
mtreated] 397 11.58 46 jo.00 0 | 0.00 ©

SUMMARY - ALL DOSE LEVELS

' [ 529 20,42 108 1.13 6 1.13 6 | 019 1 0.57 3 |o0.38 2 | 0.19 1




TAELE 2

¥ITAHMIN E
in ALCOHOL, DEHYDRATED
- AIR CELL - 96 HRS

-

Abmormaliiies by gcategory _
Abnormaf StruC- Toxice

bose, Ho. Mortality Total H=5=¥~L Head Skelatal | Viscera Limbs tural Response |Functional

pom ) Fertile . # % # % bl # % ¥ % L & # #l % it # 4
120.0 340 WE. 14 A2 3.70 4 1.85 2 1.8 2 n.e2 1 06.92 |
96.0 it 45.37 49 10.92 1 | 0.00 O 0.92 1
LE.o 107 he. 79 45 1.85 2 1.86 2 .93 | 0,83 4

32.0 106 W11 51 o.9% 1 n.uk ¥ D.94 |

16,0 |09 43.54  5h 1.83 2 1.83 21| o.9i 1 a.91 1

0.0 106 45,38 48 2.83 3 3.77 4| 0.94 1} 1.8 2 0.94 !

drilled 182 8.79 6 lo.gs 1 n.og o 0.5% 1
untreated 347 11.58 46 p.og Qa 0.00 Q

SUMMARY - ALL DOSE LEVELS

l 538 7,40 255 1.84 1o 1.30 7| 0.37 2 0.7 & g.19 1] 0o.19 1 0.37 2




TABLE 2

J VITAMIN E
: in ALCOHOL, DEMYDRATED
: YOLK - O HRS
Abnormal ivies by category
Abngrmal Struc- Toxic
Doce Mo, Mortality Total H=S-¥~L Head Shelecal Viscers Limbs tural Response |Functional
ppr | Fertile % # % # % | % i % # % # % LR #1 4 # ¥ #
= 12c.0 g2 53,26 4y 1.26 13 3.26 3| 2.17 2 1.08 | 1.08 |
6. 135 h5.92 B2 0.7y gG.00 9 g.70 1
hd.o L 42.56  4p 1.06 1 1.06 1.06 1 .06 ]
32.0 97 ‘37 0.33 0 000 0
t6.0 g7 Lo.2p 39 1.03 | 1.03 .03 |
0.0 57 ho 35 23 0,00 9 J.06
" opierced —
untreste 397 11.58 46 0.0 o 0.0 o —
SUMMARY - ALL DOSE LEVELS
| 515 Li o8 227 1.17 & .37 5 ] 0.58 13 0.39 2 0.33 2 | 0.19 1




TABLE 4

VITAMIN E
: in ALCOHOL, DEHYDRATED
4 ¥OLK - 96 HRS

___ Abnormai [ties by category
Abnorms ! Struc- Taxic
Dose, Na. Mortality Taotal H=5=¥~1 Head Skeletal 7 Wiscera Limhs tural Response (Functional
por | Fertile % £ 1% & i 41 i % B # pA ¥ 1% BlX # F #
12¢.0 222 37.38 B3 .70 & i.3% 3] 0.90 2 .45 0.90 2 o.45 t
s6.0f 8 | 23.64 35 |0.00 0 | 0.00 0O '
4.0 150 20.66 31 | 0.66 g.00 0 .66 !
2.0 149 27.51 41 lo.67 ! | 0.67 1] 6.67 1
ee] ws | 2397 35 loee 1| 000 ® 0.68 1
o.o] 171 | 28.07 48 [1.75 3 | 2.33 4] 1.75 3 .| o.58 1
[
pierced 160 20.00 32 1.25 2 1.25 2| 0.62 1 .62 &
untreated] 397 11.58 4% |0.00 ¢ | 0.00 ©

SUMMARY - ALL DO5SE LEVELS

Bis 27.61 225 '.i0 9 g.49 4| 0.37 3 0.2 1 0.37 3 0.12 1 o.12 1




TABLE &

CVITAMIN E
in ALEDHGL, DEHYDRATED

CHI~SQUARE ANALYSES of MORTALITY

Doze Level Air Cell Yolk
mg/ kg ~ 0 hrs 96 hrs 0 hrs 96 hrs
16.0 0.07 0.2% G.02 0.4%
32.0 0.37 0.08 0.01 0.00
48.0 b 43% Q.00 0.0l 1.98
96.0 6.07% 0.02 0.30 0.59
1200 7.68% 0.08 1.84 3.37
Alt Doses (DF) 18.37%(5) 0.70{5} 5.70(5) 16.35%(5)
% Probability € 0.05 - 0.005,
- T T T T T



TABLE 6

VITAMIE E
in ALCOHOL, OEHYDRATED
PROBIT ARALYSES - MORTALITY

Air Cel! Yaik
0 hrs 9k hrs 0 hrs 96 hrs

N5 NS N5 HS




TABLE 7

VITAMIN E
in ALCOHOL, DEHYDRATED
CH#-5QUARE ANALYSES of ABNORMALITIES

Dese Leved Air Cell ' Yolk

mgikg 0 hrs 96 hrs 0 hrs 96 hrs
16.0 0.26 .00 0.07 0.12
32.0 0.09 0,26 0.00 0.13
48.0 0.25 0.00 D.06 0.14
96.0 0.25 0.27 .20 1.08
120.0 0.50 0.00 .60 0.08
All Doses (DF) 1.23(5) 3.21(5) 6.09(5) 7.40(5)




TABLE B

VITAMIN E
in ALCOHOL, DEHYDRATED
PROAIT ANALYSES - ABNORMALKTIES

Air Call Yolk
0 hrs 98 hrs 0 hrs 36 hrs

NS NS NS HS




TABLE 9

VITAMIN E

in ALCDHOL, DEHYDRATED

CHI-SQUARE ANALYSES of HLSV ABNORMALITIES

Dose Lewvel Air Cell Yolk

mg/ kg 0 hrs 96 hrs 0 hrs 36 hrs
16.0 0.26 0.00 0.07 [.05
32.0 0.23 0.26 0.00 0.13
48.0 0.25 0.00 0.06 1.0
96.0 0.25 1.39 0.00 1.G8
120.0 4.50 0.00 0.60 0.0!

Al} Doses [DF) 0.313({5) 3.28{5) 8.661(5) 7.12(5)



TARLE IO

VITAMIN E in ALCOHOL BEHYDRATED

] TERATOGENIC FIKDINGS
1
- B0 0 3 L e e i i
Untreated {ontrgl ' 397 0 0
— R —_—— ———— e —— . i -
Orifled Contral - 0 hrs ! | G o o ‘
— - — ) - 4 . | - —_—
E‘I"i'T.]rEd Contral -."-]6 hrs _ '[ [1=F: 1 ] Iagenesis dowen S o B
H_Fi_e_r:ad Contraot - 96 hrs_ N 160 2 1 -EFUEID" failure ab;c;r_rn_e: - -
o o N L _ 1 !d;;;nathia_-l:.neak T
.f'if Cell - O hrs 120 W{_‘E%_._H____]_EE_ | __1____ “1_ :aniﬁh_t_}_‘f.l..r.“al' axencephaty; abnormal shorrening-
maxilla: celosomla=abdanwens T
- 96.0 9 T agenesis-hindiinb, bilateral
' 48,0 e 1 [ 17 celosomia-abdomen )
3'2.0__ 94 ] ? 1 Iabnﬂrma? curvature-toe T )
' N o ) ___"'T"_'"rdwarf i sm ) T
16.0 ioD 1 1 “celosomia-abdomen S
B TP R Jceunséﬁa_EdZm'E.J ) -
A1r EEII - 96 |';'_$___ I.El],-l:l- I_!Elﬁ i __“__-h" 1T qusmn failure- ahdmen._ T S
- ol e S -1- _;___JC;J.;;,_;_““““ e —— -
T 1 ) icelnsm?a-ahdnm&n
| . 1 Iagenes?s.-—dwn D - )
“—___96.0 - 1 108 _._!_“__"-__1__ ':-a_v:;;.x-fa o o

oy

——



Shear 2 TABLE 10

VITAMIN E in ALCOHOL,DEHYDRATED
TERATOGENIE FINDINGS

. TOTAE NO. TOTAL HO. ! SFECIFIC FINDIMNGS
! __ TREATHENT EXAMINED ABMORMAL Mo, . 0 E_ 5 C & 1 P T 1 4 N
I Alr Eell - 96 hrs 48,0 mglig 107 z ! abnormal curvature-toe, unllateral
; —— e mr——— I T . -
' | ] }dysqnathia-beak _ o
2.0 106 1 | , e tosomia-akdomen
RN L. R A B Ral —— -
o 16.0 109 2 ! jfusion fallure-abdomen L
. | jangphthalmia-unllateral; dysgnathia-keak . .
T Tanophthalmla-uniTateral; dysgnathia-beak; celosomia=
) 0.0 104 3 1 | abdomen e
T T T i - T "ceTosomta~abdomen -
o | (malrotation-hindlimb, unilateral _
) : “anophthalmia-bilateral; microcephaly; dysgnathia-beak:
Jolk - @ hrs 120.9 9z 3 ! pdwarfism - L
| jcelos oﬂ_f'_a_:glgqiﬂmen .
} | 1. . |exencephaly .
96.0 135 1 ! (umbilical cord around fetus
. 0 oo 1.1 jdwarfism; celosomia-abdomen -
TSRS L X T 7 R B _ ———
' ia-bi 1: ab | sh Ing=-maxil]
16.0 97 : : anophthalmia-biTateral; abrmormal! shortening-maxilla
0.0 57 0 o |
O . . r e -
1
4
e —anen . A4 e _ - e ——




theet 3

VITAMIN E in ALCOHOL ,DEHYDRATED
TERATGGENMIL FINDINGS

!TnmL ND. TOTAL NO. ' SPECIFIC FINDINGS
TREATHENT L EXAMINED AENORMHAL WO, b E 5 © R | P T I g M
Yolk - G5 hrs 1?ﬂ.ﬂligfgﬁ %_ 222 [ 2 I3nophtha]m|’a-un”atera1; dysgnathia-beak
O Tt S !
e ! Ice1n50mia-ahdmmen
| - LE 1 e o
} ! ___ I Idwarfisrn
_— - Bkl —
. _ 1 1 |ageqF575—dnwn
_ ] ) L o | | #achexla
gﬁ.ﬂ 148 a a
A R, i | e o ——— v e
_____ 48.0 150 | ! | hemer rhage-umbilical cord
e ] | i
3%.0 149 | | lexencepha1y
6.0 1 146 1 1 | dwarfism
. i —_—_—— e = rrn oama 1 -
.0 171 3 1 lbuphtha]m?a-unilatera1
] IexencephaTv
1 | buphthalmia~urnilateral ; dysgnathia«beak; abnormal
TrmTTT T } B "shortening-mand iBTE€; phocomelia-wing, anilateral;
R J_agenesis-hindlimb. unilateral
- . S | e .
1
. I _. !
1
I
N

-




