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1243 ULTRAS'IRUCWRE OF FREEZE SUBSTITUTED LIVER IN
REYE'S SYNDROME (RS). Jacgueline S. Par tin and
John C. Partin. SUNY at Stony Broo k, Dept.

Ped i a t rics, Stony Brook , NY .
Rapid- frozen liver biopsy t issue and freeze-substitution

(FS) or cryo-thinsection1ng offer new methods of morphology,
biochemistry, and x- r ay microana lys i s . 'lhree liver bi opsies
from patients with RS and three from chi l dren wi th other
diseases were s t udied by a new t echnique : rapid freezing and
f re eze substitution wi th osmi um t e t roxide-acetone . As
previous ly descri bed in muscle , mitochondrial (Mt )
intracr istal spaces a re nonexi s t ent and cr i s tae appear as
t ight seven-layered s t ruct ures in both RS and non-RS liver.
Pleomorphism of RS Mt i s s t r i ki ng ; Mt enlargemen t is not
watery expansion, but a non-aqueous milieu with no disruption
of c r-Lstae and no i ce a r t efact. In sever ely injured liver
cells in RS, two populat ions of Mt are present . In contrast to
Mt, peroxisomes contain l a rg e i ce c rys t als , and thei r contents
ma y be mainly aqueous . Large pools of smooth endoplasmic
r e ticulum are discretely outl ined , without ice artefact , as
a r e Golgi l amellae. All hepatocyte o r ganel les a r e easily
recognizable by standard EM cr i t e r ia, but membranes and
spacial r ela tionships di f fer f rom t rad itional EM process ing.
Thus, pleomo rph ism of Mt i n RS i s not an artefact of chemical
fixat i on. The 14t mat r i x i s not wate ry swelling : the matrix
must contain mat er ial which prevents i ce formation , probably
protein.

SI GNI FICANCE OF TRANSPORTRD GLYCINE IN THE CONJUGA1244 TlON OF BENZOATE IN SPARSE-FUR (spf ) MUTANT MICE
WITH ORNITHINE TRANSCARBAMYLASE DEFICIENCY. Ijaz

Qure shi, Ja cque s Letarte , Rouleau , and Rene Ouellet .
Pedi a t r ic Resea rch Center, Ste . Jus tine Hospital, Montreal , Que .

Sodium benzoa t e (SB) t herapy in hyperammonemic ch i l dren is
based on t he elimination of excess nitrogen as hippura t e, but its
mechan ism is sp eculatory . We gave 2 % SB i n drinking water t o
normal (+/Y ) and spf/Y mice. Afte r acclima t ization for 48 h,
i.p . and 14C-s e ri ne were gi ven a s s ources of t rans
ported and biosynthesized gl yc i ne r es pecti vely . 24 h ur i ne was
ana lyzed for total hippur ate, fr ee glycine and or ot a t e . Hi ppu
r ate s pots were sepa rated by TLC and c ou n ted f o r ra di oactiv ity .
Output of hippurate and free glyci ne inc re ased s i gnificantly in
SB t reated spf/Y and +/Y as compar ed to untreated mice, while
or otate excretion dec reased (p i 0 .0 13) . Spec ific activity of
3H and l 4C hippurate) s howed s igni f ican t i ncrease s in
treated groups, indi cating ut i lization of trans porte d and bios yn
t hesized glyc ine . However, 3H:l 4C ra tio showe d predo minan t use
of 3H- glyc ine . The ratio was higher in treated s pf mice as com
pa r ed t o untreated con t r ols ( 3.1 ± 0 . 7 Vs 1.5 ± 0.04; P < 0 .0 2) ;
same increase was seen in +/Y (1 . 9 ± 0. 2 Vs 1. 0 ± 0. 1 ; P < 0.01) .
The results indicate that transported glyci ne ha s a bigger con
tribution in t he formation of hi ppura te in vivo t han glyci ne
s yn t hes i ze d f rom s e r i ne. Since glyc ine is highl y ammoniagenic,
we pos tula t e t hat th e conj uga tion of excess gl yci ne transp orted
from body poo ls would result in depletion o f ammoniagenic po t e n
tial. This would be s uppl emen t ed by the e f fec t of glycine bio
synthesis through r eact ions requir ing a met abol i c input of NH 3'

IDIOSYNCRATIC HEPATOTOXIC RESPONSE TO SODI UM VAL1245 PROATE (SV) IN A SUB-POPULATI ON OF SPARSE-FUR (s pf )
MUTANT MICE . Ijaz Qureshi , Letarte , Beatriz

Tuchweber , Ibrahim Youse f and S.R. Cent r e de Rec herche
pediat ri que , Hopital Sa i nte -Justine, Mont real , Que. ca nada.

Gr oups of six nor mal +/Y and s i x s pf /Y mi ce wi th X-li nke d or 
nithine trans carbamylase (OTC) de f i ciency were gi ven SV in
i ng water in i nc re as i ng concent ra t ions of 0 , 0 .05 , 0 .1 5 and
0 .25 % for 3 days each . Two out of six spf/Y mice became sympt o
matic at low intakes (34- 85 mg/kg/d). One of these died and t he
other was s ac r i ficed . Its plasma ml3 was 440 as compared t o
255 ± 42 i n ot her s pf/Y. Four spf /Y and al l +/Y s urvived t he
t r eatment ( in take : 612-715 mg/kg / d) . SV intake was s imilar in
surviving animals . The re were no s i gni f icant changes i n orota te
excreti on; ,J.- amino N increased pr ogress i vely. Li ver ca rbamyl
phosp hate sy nthetase (CPS- I ) increas ed signif i cantly in trea t ed
mice , whi l e no changes wer e seen i n OTe activity .

Se verely affected s pf/Y mice showed cen t ri lobular ne cr os i s
wi th cytoplas mic vacuoliza t ion and mic roves icul ar s t ea tos i s, in
dicating an idios yncratic/hepatotoxic response. Al l ot he r treat
ted mice sh owed random s i ng le ce l l necrosis. On ele ctron mi cro 
scopy , the seve r e l y a f f ected spf/Y ha d swoll en mitochondria,
dilated RER and gl ycogen depl e t i on. The results indicate t he
existence o f a suscepq i bl e s ub-pop ulat ion in spf / Y mice which
develops SV t ox i c ity at low doses, and can be differentiat ed
from oth er spf /Y mice by a diff e r en t his topathologic r es pons e.

( * Present address : Sandoz Lt d., CH-4002, Basel, Switzerland)
(Research s pons or e d by the Canadi an Liver Foundation)

I DDM AND CONGENIT AL HYP CGAMMAGLCIlULINEMIA (CHGG) .1246 Ne zam Radf ar, Gil bert .!:... Friday, Ramarnurti_ Chandra,
David f..:.. Skoner, Paul K:.. Stil l wagon, Fi reman,

Dept . of Ped. , Merc y Hospital a nd Children' s Hospital of Pgh , PA.
Vi ral and immunolog i c factor s are beli ev ed t o c ont r ibut e to

the deve lopment of I DDM. I t i s not clear i f sub clinica l pan cr eat
i tis without i slet-cell antibodies ( I CA) wi ll manifest I DDM . A 19
year ol d white mal e recei ving 1 9l obu l i n since i nfancy f or CHGG
deve loped IDDM (BG, 690 mg/dl; ser um i nsu lin <3 . 0 uu /ml; HbAl ,
15 . 6%) . Cl inical course i nc luded recurrent infections s i nce i n
fancy, recurrent diarr hea and chr oni c l ung disea se. He had normal
sweat Na , Fecal fat, 8 .9 gm/24h (NL: ( 7. 0 ) . LO'. urinary PABA
(48%), af t er bent i romide ingesti on and improvement of di arrhea
with pan cre ati c enzyme ther apy wer e suggest i ve of pan cr eati c ex
ocr i ne defi ciency. Serum I gG, 159 mg%; I gM, 12 mg%; undetectable
I gA and I gE; poor antibody responses t o influenza and pneumococ 
cal va cci ne ; abs ent B ce l ls , bu t normal lymphocytes, 1095 (15%);
T cel ls , 887 (81%) , and suppress or ce lls, 504 (46%) ; defi cient
helper cell s , 285 (26%) with reversed H:S rat io, 0 .56. Normal
lymphocyte PHA stimulation and negat i ve de layed bypersens i t i v i t y
skin t est s . Antibody t i t ers were low to CMV and EBV and abs ent
to Coxsackie B 1 to B 6. I CA and i mmune responses to i nsulin
wer e nega t i ve . His non-diabet i c br other. wi th cammon va riabl e HGG
had s imi lar i mmune s tatus ex c ept for 3% B cells; normal sup pres
so l' ce lls , 256 (27%) ; he l per cells , 348 (42%) and H:S r atio, .
1 . 36. Defective i mmune regul ation in t his patient may have f as
ci l i t ated t he development of subc l inica l pan creatitis with r e
su l t i ng exocr i ne def i ciency and IDDM wit hout I CA. To our knowl 
edge this i s t he fir st r ep or t of as soc iat ion of IDDM and CHGG .

HYPO NATR EMIA AND ADH SECRETION IN TUBERCULOUS1247 MENINGITIS I N CHILD REN . Mad u Rao, Lew Her od , Phi ll i p
Ste iner, and Laurence Finberg . St a t e Univers ity of

New York , Downs t ate Me di cal Ce nter , Depar tment o f Ped i a tr ics,
Broo kl yn , New Yor k .

The fo l lowi ng report is t o pr ovi de e vi de nce t hat ADH hyp e r 
sec r e t i on is not a pa r t of th e caus a tion of hyponatremi a in
TBC meningitis . Ove r a 13 month peri od a t Downst ate Medical
Cente r, there have be en 3 children admitted with hy ponatremi a in
co nj unc tion with TB C meningit i s . In a ll t he 3 ch il dr e n we
measu re d t he pl a sma ADH level s by usin g a r adi o immune assav .
The sign ificant f ind ings in the pat ients at th e ti me of admiss i on
are as s hown in th e tab l e.

Uri ne Pla sma ADH
Pa tie nt B. P. s p , gr. serum tla + (mU / ml)

J . J. 110 / 70 1010 126 1. 3
C. R. 98/70 1014 129 3.0
L. S . 125 /75 101 8 130 2 .6

The above finding s c learl y show no i ncre as e d ADH response in
child ren with TB C meni ngiti s presenting with hy ponatremi a . In
1952 we (J .C . !. 31 : 300) s howe d that in TBC me ni ngit i s there is
a di sturban ce of mecha nism govern in g ioni c eq ui lib r i um between
cells a nd extracell ul a r fl ui d res ul ting in hyp ona tremia . Thi s
s t udy s uppor t s the c onc e pt th at ADH hype r se creti on i s not ongoing
in t he se patients and th at ADH may well be un rela ted to the
hyponatremic state in TBC mening itis .

LONG-TERM ZI NC PROTAMINE GLU CAGON AND ORAL STARCH IN

1248 THE MANAGEMENT OF FAMILIAL NESIDIOBLASTOSIS. Susan R.
Rose , George P. Chrousos, Pene l ope Feuillan, Marvin

Cornblath B. Si dbury . National In stit ute of Child Health
and -Human Deve lopment , NIH, Bet hes da, Maryland 20205 and Depart
ment of Pedia t r i cs , University of Mar yl and , Balt i more, Maryland .

Chro nic or pr olonged hypoglyce mi a ca n have devastat i ng effect s
on a childts neurologi c f unc t ion . Suppor t o f normoglycemia is
t hus pivot al . We r eport th e managemen t of a ch i l d wi th fa milial
ne sidioblastosi s who had faile d t o tolerate and respond t o diaz
oxide therapy following a subtotal pancreatectomy a t th e third
week of l ife. Long acting intramuscul ar zinc protamine glucagon
was g iven wi th s ome success twi ce daily f or 3 1/ 2 years along
with freque nt o ral dextros e s uppl ements . However, e arly morni ng
hypoglycemia persisted, and wide fluc tuations in plasma gluco se
l evel s occurr ed during 48 hour s of freq uen t sampling (c oefficient
of va r i a tion 56.8%). At the f ourth yea r of treatment circul a t ing
ant i - i nsul i n antibodie s were f ound i n our pat ient inter f ering
wi th the plasma i nsulin deter mi nations . Subs eq uen t ly , we showed
pre s ence of trace amounts of i nsulin in th e zi nc -gl uc ag on
preparat i on Oral s t a r ch gr anu les ( 1.2 5 tbsp /1 0 l b of - body wei ght)
wer e s ubstituted f or dextrose s upplements and glucagon was di s 
continued. Over the subsequent months, plasma glucose concen
trat i ons have been more s tabl e (coef fi cient of variation 23 . 6% )
and wi t hin the normal range ( 70- 120 mg/dl ) . We conclude that
ora l s t arch may be an e f f ect i ve treatment or therapeutic su ppl e 
ment in s tates of hyperinsulinism.
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