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Introduction

Aspartane is a new synthetic sweetener which coatains phenylalanine.
Since phenylketonuric persons may be on a diet restricted in phenylalanine,
it wvas important to establish what effect ingestion of this sweetener might
have upon the dietary control of phenylalanine intake fu such persons. On
the basis of studies by Searle Laboratories, it wvas escimated that 34 mg/Kg/
day aspartane would be a maximal intake for the average child under normal
eating circunstanccl.l This project was designed to complement a study
already reported by the senior author on phenylalanine levels following
arpartane ingestion {n normal PKU heterozygotes receiving aspartame orally
over a period of six weeks in varying donngcz and in two homozygotes PKU

1nd1v1dunll.3

Material and Methods

Aspartace wvas acéurntely weighed on a chemical balance to provide
M wmo/Ke/dome for faur narmal arhisrte and fAunr nnrmal AR14ners BV hataran
tygotes. This dose vas diluted in 8 oz. of orange juice and administered
to subjects in a fasting state. The heterozygotes were selected from a known
population of mothers of PKU children. The normal controls nsisted of
healthy young women varying in age from 20 to 28 years. The PKU heterozygote
mothers were selected to match the age of the controls. All subjects wvere
in excellent health at the time of these tests.

Repeat studies on the normal volunteers were performed because the
values from the first set of data were notably lower than those from the
normal volunteers tested in lowa City by Drs. Filer and Stegink.‘ It was
thought that perhaps the samples from the first studies were delayed in
fransit or alloved to stand at room temperature for some time prior to
enalysis which caused the Phenylalanine levels to be lower than those reported

by the Iowa group.
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Blood samples for analyses were obtnined at 0, %, 4, 1, 1%, 2, 3 and
4 hours after ingestion by venipuncture. These blood samples were immediately
centrifuged to separate plasma from erythrocytes. The plasma then was
dcpfoteinized with a carefully woigh;; amount of sulfosalicylic acid and
prepared for shipment. Specimens were sent from California to the laboratorics
of Dr. Lloyd Jack Filer and Dr. Lewis D. Stegink in Iowa, where they were
tested for the presence of plasma and erythrocyte phenylalanine. They were
shipped air express packaged in dry ice. When received in lowa, they wvere
kept frozen at 0 Centigrade until ready for analysis. The erythrocytes
vere prepared for analysis by the method of Levy and Barkan.s The amino
acid content of plassa and erythrocytes were carried out on Technicon NC-1

or Beckuan 121M Amino Acid Analyzers.

Plasma and erythrocyte free amino acid levels in the normal and hetero-

I8 Appeadla L fud lhe sludies vatilied OuL by v,

Koch and Appendix 2 for the_ltudiel by Dr. Blaskovics. A comparison of these
data vith that obtained by Filer and Stegink in Iowa on 12 normal subjects and
L] hc:ero:zgo:c PKU persons is graphed out in Figura 1. Agreement was close
vith the initial heterozygote data from both Koch and Filer and Stegink;
bowever, the initial Koch data on normals was below that obtained by Filer
and Stegink. For this reason, the same 4 normsl volunteers were retested

by Dr. Blaskovics. Dr. Koch had left Childrens Hospital of Los Angeles

and was ‘mavailable tc carry out the repeat study. Thi: time the findinga

by Dr. Blaskovics wvere comparsble to the Iowa data. The data on normals
revesled that plasma phenvlalanine levels remained within the normal range
despite the loading dose of 34 og. of aspartame/kg. The normally accepted
values for blood phenylalanine 1s betwveen 6.06-18.18 um/100ml. Even the data

obtained on the PKU heterozygotes did not increase above the levels scen fn nen

. J— Y v
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heterozygotic persons. Peak values occurred at the 1 hour level and rapidly
returned to near-normal pretest levels; not only was this true for phenyl-
slanine, but for all other amino acids analyzed. During the experiment

each woman was seen by a physician every 15 minutes. No clinical changes
vere noted by observation or by verbal interrogation by each woman.

While it is well documented that generally offspring of the PKU women are
mertally retarded, the effect of heterozygosity alone on the subsequent
intelligence of offspring has not been studied in detail., This is primarily due
to the fact that there are no easy methods to determine heterozygosity with
certainty. To the present oral or intraveous phenylalanine tolerance tests
have been the only methods used to determine PKU heterozygosity. The oral
loading tests are somevhat unreliable because of variation in absorption
time among individuals. While intravenous studies avoid the variation due to
absorption, they are technically more difficult to perform and more expensive,
in our own experience serum pnenyialanine leveis in neterozygotic rau women
appesr to be slightly above the normal range during the entire pregaancy and no
elevation has been noted in their non-PKU offspring. Even in the PKU offspring
data is scarce and generally shows that the serum phenylalanine levels do not
begin to rise until the second day of 1life. Slightly elevated levels of phenyla-
lanine in known PKU heterozygotes (6.06-30.30 um/100 nl)6 have been reported,

hovever 20 abnormalities have been noted in their non-PKU oflspring.

Conclusion

Aspartame in a loading dose of 34 mg/Kg did nor cause any adverse
clinical effects in 4 normal and 4 PKU heterozvgote persons and did not cause
a rise in blood phenylalanine in either plasma or erythrocytes abcve normal

accepted values of 6.06-18.18 uym/100 al.
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Surmary

It would appear from our data that the estimated maximal ingestion of
aspartame in normal and PKU heterozygote persons is vell-tolerated and
does not cause any clinically nor measurably significant rise in plasma or
erythrocyte phenylalanine content. One could infer from these data that
no hara would come to a fetus carried in-utero due to blood phenylalanine
elevation while a prospective normal or heterozygote PKU mother ingested

thic dosage of aspartame.
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KCC;I AT STEGINK COLLADORATIVE STUDY G{ ASFARTAIC

PLASIA AIIO ACID LEVELS OBSERVED IN SEARLE SUBJECTS STUDIED WITH TINE ()Jmoles/\OO ml)
TEST MATERIAL ADNINISTERED

s3sicT Cheis
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ERYTHROCYTE AMINO ACID LEVELS OCSERVED IN SEARLE SUBJECTS STUDIED WITH INCREASING TIME (umoles/100 gm R8C)

suecT CHRIS KOCH DOSE CF AfPARTAIE ADMINISTERED_ 34 mo/kg
R0 ACID ] O time |15 min |20 atn_| 45 min | GO min |90 min i2nr | 3nr ) &he | 3hr
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SLICET Les KOC DOSE OF ASPARTAKE ADMINISTERED 34 mo/kg
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OLETARLIE 4123 j5.04 a1z | ac.oa | iaas | aas5 | as.en | 4537 | 4521 4657
GLUTAZATE [ 29.94 N 29,3 ».37 | 1.3 .79 | .25 [ 27.60 143 Lo
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PLASIA A'i11i0 ACID LEVELS OBSERVED IN SEARLE SUBJECTS STUDIED WITH TIME (pmoles/100 ml)
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PLASMA AMINO ACID ANALYSES (umoles/41) .
. REPEAT ANALYSES OF NORMAL CONTRCLS FOR CALIFORMIA PKU EXPERINENT  {'3iil}}i2V]
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: = et LS S D AN T e 9.38) | 8.33 4 8,98 . . o
IS $:76 i 5.6, | s.55] 6.07_! 613 5.7 ‘w.es is72 ¢ .23 0 6.2 E,Siq_._a
; ERSLADE _ v.e$ 1s.11 | u.56] 5.03 | ....:LI.H.J s LRI D LY S R 4

. e
L : .Bz 03 ©v17 % EVYs
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PLASMA AMINO ACID LEVELS (umoles/100 ml)
* RIPEAT ANALYSES OF NORMAL CONTROL SUBJECTS USED IN CALIFORNIA Pxu EXPERTMENT ((S()[PY/

SLISCCT ___J111 Tovey . DATE 9/18/76 __ TEST MATERIAL ADMINISTERED APM-34 -
SYTJISCT WGt DOSE ADNIKISTERED 3¢ mg/Kg ToTAL ( M
kilxo ACID 0 tir2 | 15 min[30 min| uS min |1 hr Iy he |2 he [3.he | u he | 8 hr .
TALRINE 6.47 GOt | k.23 | 4-88 |43 ) 393 | 3.92 | 3.en| 361 | 326
ASPASTATE 0.9 036! 0,43 | 0,45 | 0.4 | 0.41 | 0.38 | o0.38 | 0.47 _0.43
TALICRINE 13-06 | v2-88] 13-13f 1406 | VE-H0 |5 o) 13.0e] 12.16] 1186 | 5.86 :
SERINS. 15.30 14.62| 15.20| 16.77 17. 7 164.96] 15.5) 16.66{ 15.02 1).98
Pv.._..r._..m 3.89 | 4371 s.43| 6.6 | 6.6% | 4.76 | 4.76 6.67 | 4.38 _&.86 "
CLUTENINT 4539 | 42.98) es.32| 4s.1s | 33.44 [ es.e2| 40,68 | e1.3] €s.37 | caas)  E
CLUTATATE 1.07 112 | 129 | 2.3 | 2.4 111 1,29 1.08 | 1.1 | 1.s¢ | B
P oL itE 15.57 15.62| 16.92| 19.8) | 22.+1 | 17.00] 18.14 | 16.39] 14.79 | 12.25 [
CITRLLLINE 0.63 0.57 | 0.43 | 0.¢4 1.45 0.87 | 0.88 | 0.97 | 1.29 .ﬂ.uo o
— - = MRS T 4% L 0 SRS =
GLYCINE 52.07 7.51] 49.05( $1.40 | $2.21 | 41.47] 47.27] 48.04 ¢2.63 | 40.94
FLREINE 22.51 22.03) 24.13] 28.07 | 31.92 | 28.32] 29.35| 26.73] 21.7¢ | 13.14 ,l.n
o-hancsur, 2.92. 2.76 | 2.85 | 13.20 3.30 | 2.80| 3.00 | 2.92| 3.07 2.98
..?r:.n. .”-;.on . _u.c.ox. _u.o,u,_ 16.5%) | _a....u-.. n...._u.uq. 13.30 13.16] 12.97 .I_.w....m.nIH ..lH.._
RQuzrm 2 | 2.09 8.78 | 9.26 | 9.80 | 9.81 8.27 8.717 8.33% 8.66 | 8.29 | _
HETHIONINE 2.68 2.52 | 2.62| 2.64 2.62 2.30| 2.27 2,10 1.1 1.70
Toar Y Co [ | e [5S 3.37] 3.437) 3.58|73.37 [ 4.16 |RECEIVE
LELTINE ....:_ 9.28 Im.oo 8.19 a.t.| 6.91} 7.05 _ 7.29 | 7.26 8.81 LD et
TYrasIke 4.11 4.21 ) &.591 s5.29 $.3a b.26 ] 6.67 - 6.62 | &89 | L] _ . eeerhiy
PrESTLALINING . | v.95 .97 1 6.13| 8.0 8.5 6.66| 1.28 | 6.621 3.76 &.19 ;|H.kn.- L
CIN LT 4. 24 e 16 ) .33 a.43 Ja.m_ | 4.35) ¢.ea ] a.an 48 |_2.88 C oED
Lstne 15.33 | 15.78) 15.84 16.00 1 17.30 | 1515 as.80l us.se 1s.26 | 1y, REC o
ELsrines { 5.03 5.45 | s.3a| s.74 "1s.2v ¢.611 s.02 | a.0sl s.55 | 5. :c...r.._,.:_o_
.r.n 5.79 6.0 | 6.75 7.)0 _ 8.8 1 6.03] 6.11 ' s. 96 _ $.6% 6.3 '_uMnu...url_

AT rr Y 2




. . PLASMA AMINO ACID ANALYSES (umol:s/d1)
REPEAT ANALYSES OF NORMAL CONTROL SUBJECTS USED IN CALIFORNIA EXPERIMENT @Oﬂuﬂ

si3secT  Chris Koch DATE 9-18-7¢ tisT mATERIAL ACuINISTERED APM u
SLSJECT VEIGHT DOSE ADNIMISTEREG _3___ mg/Kg TOTAL (G:3) 4
AxIo 210 0 time 15 sm_.._ 3o _..»:_ 45 min (0 min| 90 min] 2 hr J hr 4 he 8 he m
TALRIE 3.13 .82 | 3.¢5 [3.87 | <24 | 463 | 4.62 416 | 4.97 | 3.65 2
Ec,.dﬁm 0.31 0.37 0.36 | 0.30 (.42 0.41 0.39 0.0 0.41 0.31
WRECHNE 76.43 6.99 7.21 | 7.53 .23 8.16 | 7.91 8.16 |~ 1.66 |63 |
Hmﬂ_..;. . 8.0 0.u3 | 8.74 | 9.06 CIOY 2 TN S V) IR B 0 U Nl e
RSPEEAGING 6.69 1.5 6.41 | 7.69 <.26 | 9.02 [ 7.a3 6.61 | 7.020 | a.712 =
GLUTAINE .63 | 4n.02 | 51.18 | 5172 |- t0.63 | 50.46 | 50.72 | s1.20| s3.1 | 4aso | TR
LWIRSTE | 0.9 1.07 | 0.63 | 0.93 1.2 | 1,63 | 1.75 .21 | 178 |7 1.53 E
picLme 16. 41 | 18.26 | 20.87 | 21.90 i3.27 | 24.23 | 22.25 | 22.63|__21.69 | 15.35 I
CIJRuLLINE | 1,93 2.01 1.41 | 1.49 1.35 1.81 1.61 1.69 (2.0 | 195 | . _
n_.:...:i 25.04 | 26.42 | 24.34 | 25.60 i7.66 | 23.69 | 29.58 | 30.33| 30.60
RLivine 19.15 | 26.e4 | 23.41 | 25.59 i1.91 | 29.02 | 29.37 | 29.84] 27.93
. a;:_....nms. 1.9 | 139 [ 0.09 | 1.29 .26 | 1.42 | 1.26 iz | 1.4
VALILE 13,60 | 1447 F 13012 13.85 | i4.07 | 14.26 | 14.83 | 15.25| 15.3
M-CiSTL. ) 6.65 7.08 | 6.0z | 6.31. .03 |76.99 | 6.97 T [ I3
FZRHICIINE 2.%1 2.31 2.76 | 2.88 | .96 2.91 3.31 1.18 3.45
QsCLELTINE - | 3099 437 | 409 | 417 | .26 | a.10 | 8.2 4.42 | 4.40
Livens 9.62 9.70 | 9.33 [ 9.59 ce7 | 932 [ 10000 10353 10059
u.w.&u._./..m. a.40 431 | S.51 | S.eA | 1.40 | 6.55 | 671 [ 7.01 718
L ANliE. | 443 5.1 1.29 | 7.53 © 4.6 .99 7.4 | 213 7.00
mﬂmlﬁ.:...._m O RN T N AL 305§ S.e) T I
Lisins 1.1 15.€9 | 13.60| 13.23 4.65 | 13.95| 14.62 | 15.96| 15.95
KISTiCInG | 2.44 8.12 6.90 | 6.1 ".61 7.31 7.3 ) 1.51 [ 1.6] T
§ S | 8.25 | 9.58 10.0i [ 1036 |- 043 ] 9. 932 fosg |93 [sar [y

. IR I /. -
N [ -‘_\\ \\\.\‘N\ e ...\_\N \.\\v\.v\




MED-77-06~055 April 24, 197

Plasma Amino Acid Levels umoles/dl
in
Normal $Subjects Administered ASPARTAME at

34 mg/kg Body Wcight
(Repeat Loading Under the Direction of Dr. M. Blaskovics)

v
0 |15 min. [ 39 cin. | 45 min. [ 60 min. | 90 min. |2 0r. |3 he. [ ne f ooz
Phenylalanine Y
Chris ¥och  4.48 [5.31 [7.29 [7.53 |8.36 |7.99 |7.38 |s.1c | 7.8¢ | 5.2%
Les Koch .71 |s6.64 1.60 |[8.09 |7.54 |7.39 |ec.e6 |6.83]6.20c5.c0
Kathy Shaw  [3.11 |4.36 |4.30 | 4.64 5.77 | 6.70 |7.17 |6.36 | s.13 | 4.cc
Ji1l Tovey [3.95 |4.97 |6.33 |s8.03 |8.50 |e6.66 -]7.23 |6.42 ] 5.74 ] ¢.29
M-an 486 |5.27 |63 |7.07 |7.55 | T.19 | 7., 1685 | €T
Std. Lav. 0.7 [1.03 |1i.55 |1.e4 |1.26 |o0.63 |o0.35 1C.65, 1.18 ] 0.5
5.E.M. 0.3¢ |o.s2 |o0.76 |o0.82 |o.63 |o0.32 Jo0.17 [0.42] 0.60 | 0.2
o e-. ... Tyrosire -1 - . i 3 ' )
Chris koch [4.40 [4.81 |s.s1 | s.s4 6.40 | 6.55 |e6.71 |7.00) 7,23} z.o
Les Xoh 4.60 |4.62 |s.e0 |5.77 |s.59 |s.e0 | s.01|s.as] 5.35] <68
Kathy Shaw - [2.52 |2.91 [2.92 |2.96 |3.23 |3.42 | 3.55]3.72] 3.44] 3.22
) Jill Tovey 4.1 [4.21 [4.59 |5.29 |5.3¢ | 426 | 4.67 | 4.c2| a.20) 3,77
" Pean 3.91 | 4.14 4.61 4.97 5.14 4.96_ [ 5.01 | 5.13 | 5.12! 4.25_
. = 5td. Dev. .o lo.es |1.20 J1.36 |1.35 | 1.39 | 1.210]1.39] 1.58] 0.9
§.E.M 0.47 |o.43 Jo.60 Jo.c8 |o.cs |o.70 | 0.c5]o0.co] o.70] 0.:¢
Aspartate
Chris koch  |0.31 |0.37 |o0.36 [o0.30 |o0.42 |o.e@ | 0.39]0.38] 0.41] 0.31
Lcs Koch 0.23 fo.1s [o0.2s o021 J|o.20 | 0.6 | 0.16 | 0.19] 0.22] ©.4
Kathy shaw [0.10 [0.23 |o0.12 |o.2¢ |o0.26 | o.26 | o.1¢[ 0.22f .33 ©.35
' Jill Tovey  f0.39 10.3¢ [ 0.43 | o0.45 | o0.46 | 0.41 | 0.33 [ 0.38| 0.47] 0.43
Hoan 0.26 10.27 o027 Jo0.25 Jom Jo.zs | 027 03| 0.26f 9.3 _
_ sta. Lev. 0.12 0.3¢ . ] 0.5 |o.26 |o.1s | 0.14 0.13 ]| 0.0z e.xx!l 2
. S-En 0.0 [0.08 |o0.03 |o0.08 |o.c8 | 0.07 | 0.c6] 0.08] 0.03| oo
' | A N




MED-77-006-055

Plasma Amino Acid Lcvels wmoles/dl

in

Apr'l 2,

Normal Subjects Administered ASPARTAMEC at
34 mg/kg Body Weight
(Repeat Loading Under the Direction of Dr.

1a73

M. Blaskovics)

0 |15 min. [ 30 min. |45 min. |60 min. |50 min. | 2 ne. | 3 ne. |6 e, !e tr

Clutarzte '

Chris Kochf 0.91f 1.07 | 0.63 [ 0.93 | 2.42 | 163 |1.75 |17 [1.7¢ [1.e3
Les Koch [1.711 0.97 | 131 | 1s3 [ 258 | 1.89 !1.82 |11 [1.86 [2.10
Kathy Shawf 1.211 0.82 | 0.84 | 0.99 | 1.52 | 2.86 |3.12 |3.19 [3.00 |1.85
i Tovey] 1.07) 112 | 129 [ 2.3 | 248 | 1.1 |1.20 [1.08 [1.30 g ex
Mean 1.231 1.0 ) 1.02 | 1.4% |"1.75 | 1,87 | 2.00 178 [1.5¢7 | 1.7
std. pev. | 0.35] 0.13 24 o6y [ 0.9 | 0.73 |0.72 |0.oc [0.72 | ooz
5.E.M, 0.170 0.07 | 0.17 [ 0.32 | 0.25 | 0.37 | 0.39 | 0.29 [0.50 | 0.1s
- Glutamine " . - -

Chris Koch 16.63142.82 | 51,18 [s1.72 [%0.63 | 50.46 [50.72 [51.20 Fa.3;y !egce
les Roch [53.3 149.1  152.3  [s3s  [47.5 [s2.8 [as.1 [as.s B2.7 [es.o
Kathy Shaw[29.6 [31.7 130.0 [30.0 [30.1 |28.3 [26.6 [26.5 [:2.7 [3s.1
J411 Tovey[45.30142.98 [ 44.32 [45.15 | 53.44 | 45.42 [48.63 [47.32 lis 37 l2g.95
Mean 43.7343.15 | 4045 |45.00 | 4s.29 | 44,25 a2 53 |43 38 7602 14239
Std. Dev. [20.04 8.14 |10.26 [lo.68 [11.10 | 11.07 [10.97 [11.37 |o.53 | 4.07
5.E.M. 5.0 4.07 [ 5.13 | 5.34 | s.s5 | s5.53 | s.40) s.6a |a20 | 243
ine

Chris Yool 6.65 7.86 | 6.41 | 7.68 | 9.26 | 9.02 | 7.43] 6.61 | 7.02 ] 2.7
Les Koch | 5.0t 5.26 | 9.00 | 9.13 [ 9.92 | 4.59 | 7.25) 4.60 [2.77] s5.53
Kathy Shew) 2.6 2.82 | 3.39 | 2.53 | 3.20 | 3.30 | 3.40] 3.1 [2.23] .3
9411 Tovey| S.8y 4.57 | 5.43 | 6.63 | 6.65 | 4.76 | 4.7 _4.67 [ 438 126
Mean :00 5:13 } 6.06 | 649 |"7.26 |“ 542 | 71| ves |35 | 2
6td. Dov. | 1.7y 2,00 | -2.33 | 2.83 | 3.05 | 2.49 | t.ea| 1.32 | 200 o
5.E.M. 0.8 3.05 I 117 | 142 | 153 | 121 | oeaf 0.co | ren| o




