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N THE PATEOGENZS1S OF FELBLE-MINDEDNESS DURING PHENYLXETONUREA

(Following is the translation of an article by F. Lenneweh and

i Eurlich, Mzrburg, published in the Gernan language periodical
(Klinische Wochenschrift) Clinical Yeekley, LOth year, book 5,

i’.’:rgh 1, )1962, pages 16-17. Translation performed by Constance
o Lust.

Axong the types of Zeeble-nindedness caused by metabolic alterations
phenylketonurea has obtained a special importance. It has been studied
very extensively and is one of the heridetery diseases of metabolism
which has been explained best in chemical terms. In 50 million inhabitans
in a country one has to figure on 1500 cases of phenylketonurea. To this
nunter one must add about 50 newborns each year.

4 decrease in activity of phenylalanine oxidase sysitem during this
illness resulds in an inerease of from 20-30 times the concentration of
phenylalanine in plasma compared to normals, TFeeble mindedness is developed
zlirecady in infancy and in most cases an intelligence quotient of less than
20 is found. However, there is as yet no uniform concept about the question,
whether phenylalanine itself or other phenolderivatives such as pkenyl=-
acetic acid or similar products of intermediary metabolism, represt the
noxious agent. At the samc time fesble-mindedness can be diminished
therapeutically, or even prophylactically prevented, by substituting an
amino acid mixture without phenylaianine for dietary protein., This pro-
cedure is being carried out successfully in several places. The dietary
results fully substantiate the pathozenetic prescntations.

Ve have obtained results in 14 cases of uatreated phenylketomurea,
which lead one to suspect, that ihe rcascns for the pathogenic observatioms
about the genesis of fecble-minuciness must bz extended (expanded).
Utilizing calunn chromatozraphy accerding to Sicin and Yoore, we have analysed
the plasma before institution ol dictary ticrapy. The resulis we obtained
are swinarized in tables 1 and 2, If onc focuces on the essential amino
acids -nistidinc included- and rclates the valucs fcund with the normal,
average-values (table 1), then ine surprising faco L.ocomes apparent that
the essential amino acids in pari are reducad 503 below normale Ve re-
cently reported similar resul®s in two cases of phenylketonurea (5).

Only Knox (4) reported that in a colwmn chromatogram of ibore and Stein
such a variation occurred.

Cur rcsults lead to the question; whad recaanisnm is responsible for
the decrcace in the essential aiiino acidse Our !xowledge about amino
acid transport is inadequate vo be able to answer this gquestion at this
timee Tubular reabsorption does not decrease, 25 we demonstrated in
clezrance siudies (S5). It canbe assumed that the high concentration of
phenylalaiine in the plasma comsetitively inhibitc the iransport of other
min0 acids and in this way causes retabolic comditions which are presently
inexplicivle. This has becn demonstrated in brain sections in vitro (6)%
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‘yrocine deerezce vhich has been knowm
longere This is presuncble beczuce of ihe blocked cefected enzyme which
is responsible for converiing zhenylalaning tc tyresine. Tyrosine is not
resgonsible as a cause of inkeeilisy. This was demonstrated in many

experinents where tyrosine was sunstiluted, In this case one of the es-
sential aniro acids is not involwved.

It is easicr to explain fhe

The decrease of the essenticl anino acids in placrma on the other hand
offcred i oprortunity to aticmut to wxplain irkoellity during chenyl-
xetonurea. It is possible that ihe fuctional céiffercntiation of brain
¢cls in particularly dependent on an opbtimun concentration of essential
building blocks.

Tre observations (3) that moticors with shonyikebienurea cen have nmentally
normal children and that dietary therazy apteaxs o have no effeet afiler

the third year ol life lezds cnc to bilieve that a cencible rzeriod ciicsts
for ceretral dama.e oceurrs (1). Thic concept is derived from develesnental
pxysisloly and mzy be apnliczble for zatinologle srocezcec. 1n the area

of patholozy it would mecn thal ihe sensitiviiy coalinsit node is limdted

%o a definite tire. Thils tine-period for phenylictcmuarca livs betwoen U
meathe of age to the cad of the uhird year. nic colncides with the peria

of ryelinizaiion ¢f the brein., n
other éisturbances are cccurning sinad esic of
Srain cells, espgecizlly when onc ' degendens
en whe intact glial cells.

The varicus forms of mevalilic Inmboellity point to the fact that dif-
foreny <loburbances Za mstanollon Zead to Tnz comalon phencmena of inboeilitye
Tae celociive inbelliglacs rogoiisenis a wunifiin owchion o heterszoncous
dzmage.
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Table 1

Coacentration of plasma amine zcics in 1l untreated cases of phenylkotenurea
feceble-mindednass

Tallle 1. Kouzentrationen der Plagwa-ainosiinge o bai 11 anlsbetsdton Fillew row phenylletonurischem Sehwachsina (in mg-%)

Nr. Natae., Aller | | val i e | Bis ©bew §olae s e DTYE T 5 Ar [ Try | G | Cyn | Anp | Ser | Gy f Ala | Pro
| ! e 1ot 1t T los . ;

1.0 Neh,, 2,000 hrc 19, 4 ..,.h ; 0 A% 0,77 | KD I W AN l. RN TN 67 [0.:2 L3024 — 1,95 1,25
2 2L 0TI NG 20 LT a0 n 41 .u 320,69 280 — 2,31 1,02
2 501,60 0, .u’u So b o 208 o 031 000N 1047 ? 0,03 3,32 ?

- i ol 1 201 lunl TRt 1,26 | 1,59 | 0,06 057 1S9 1oss
'n, S Sonate l""" \(l‘l" | YT 1% .h< [IR1 H)4) 1,64 — | 1,44 l.::s| 1,59 10,00
oy e b, 9 Monate ¢ 072 (n,‘l' [ SOHLGS NG | 0,60 1,67 0,006 1,18 ] 1,441 1,99 10,36
TIHOR, 244 .u.n.i.!n.w 100 2,04 ' 1.z TR RS B T P ) 1,09 — | 1,44 11,35 1,43 10,56
SO WOM., S Monate 126,3 s | 1 Is. i 1. H Sl oo lU T2 1,02 0,031,111 1,24 1.\_‘-:5 0-4:‘
oL B, 3% dabire 12144 2,35 [ood ; o oAl !n ( 1,45 1.14 —_ ]-'-"~f 1,70 ¢ 2,.,._. u,;!._z
1o H. K., ."},, Jaire 127,912,521 60,90 0646 10 NI RR ] 1o | O08 | — 0,‘.:&(. 1,06 20_.: 0,6:
e elw, 1‘,’x..l.\.\rcl2 Wi TOAN [ONE L 023 ot Loes 1,26 0,021 1,50 1,4:;'1,.-.2 0,27
2 AL, 1 iz Jalire |22, 068 [ON LIT 1 m it L, 1,546 — 1,04 l,()‘:) l 'l.l3 l),-ﬂ-)
15.0C. G, T Monate (32413 60 ) 1,32 V2T Lo CLIG L, 2,43] 2 {13 3a210,05
M. DK, 19, Julire (21,7 | 2,43 (0, .)ulo,.\l G | L33 om0 L 0sh {033 0,57 L26loss ! — 11,0511,05]1,43]0,32

. Table 2

Avcoage values and standard deviations of anino acid concentrations in
plasma cof the cases of table 1

Tabelle 20 3t lverts Ntied v ickapgon die Laeinosiinre- Konzentrationen
P e Falle in Tutddl
) fo et i'neny ihetonrie
Anitumanren —— I
Vibiadess ety o M ey Vatetonsboate ! o ‘ M4 oay
o :
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