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Venous concent rations of glucose and the carbohydrate regalat ory boreooes

were measured at bi r t h, 1, 4, and 12 hrs of life in 9 vagi nally delivered
control babies and in 17 IDM (12 delivered by caesarian section [CIS)). Pre
and perinatal maternal diabetic control was generally good. 14 IDM received
st andard gluc ose infusions after 1 hr . Biochemi cal dat a (median values ;
significance t):

Birth +1 hr -+4 hr +12 hr
lIM NI. lIM NI. lIM NI. lIM NI.

Glucose (uWdl) 104 109 39 42 79t 64 89t 53
Insulin (uU/ml) 28t 6 19t 3 49t 3 19t 3
Glucagon (pg/ml) 125 70 190 80 110 90 140 145
Epi (pg/ml) 80 45 200 200 45 40 40 50
IE (pg/ml) 750 400 BOOt 500 sco 400 450 500
Cortisol (ug/dl) 12 20 25 28 9 9 6 8
GH (ng/ml) 15 10 25t 15 25t 12 25t 23

Glucose levels at 4 and 12 hrs were higher in the IDM because of glucose
infusions. Free insulin levels in the IDMwere higher at all inte rvals. In the
IDM delivered by CIS, cor t isol at birth (8.5) was lower than in ei ther IDM
delivered vaglnally (20) or controls (20). Growth h:>rmaoe (Gl) was higher in
the IDMat 1, 4 and 12 boors; the higher values at 4 and 12 hrs might be due to
glucose infusion. Norepinephrine (1£) was elevated only at 1 roor in the IDM.
Cortisol, epinephrine (Epi ) and glucagon values in the 2 groups were si milar at
all intervals. Conclusion: Our IDM population had no deficits in their coonter
regulatory h:>rmaoe responses during early postnatal life. lrey did however
have significant hYPerinsulinemia.

1394
PREVENTING ALV EOLAR OV ERDI STENTION IN ME CONIUM ASPI-

4t RATION (MA). F. Gonza1ez and P.Richard son, (Spon.
by M. Si mmons ) , Oept . of Peds ., Univ . Utah, SLC, UT.

Init ial det er min at i ons of f unc t io na l residua l ca paci ty ( FRC)
i n human i nfan t s wit h MA show th at commonl y used ven t ila t or set
ti ngs can l ead t o gross a lv eo lar ove r dis t enti on independe nt ly of
PEEP. Using an ani mal model of MA we investigated the effects
of varying exhalati on tim e (inspiratory t o expi ra tory ratio , I : E)
on FRC, minut e vent ilat i on (V ) , Pa02 and PaCO . Cats ( n;ll)
were in suf1ated with 3 . 5 human meconium t20% sol 'n). Aft er

(1 h) they were mech an ica l ly ven ti lated (Baby
Bird) at 40 BPM on 70% O2 with a mean a i rway pre ss ure , 8. 8±0 .3
cm H?O (mean±SE) and PEEP 3. 9=0 . 4 cm H?O. These set t i ngs were
mainta ined constant whi le I :E was varied i n random ord er f r om
1:1 to 1: 2, 1 : 3 and 1: 4 (o r exha la t io n t i mes 0.75 , 1. 00 , 1. 125
and 1.2 0 sec ) . An I:E pr oduced gross a lveol ar over di s
t ent i on in a l l of the anima ls. Changi ng t he I:E f rom 1: 1 to 1:4
r esu lted i n a la rg e dec rease in FRC toward nor mal values t o
34±6 m1 /kg , p<O. Ol ; a 29% dec rease) . Tidal vol ume i ncr eased from
7±1 m1 / kg t o 13±1 m1 (p<O .OOl ) due to i ncr eases i n l ung compl i
ance and peak in sp iratory pr ess ure. Thi s r esulted i n an in crease
in V

E
fr om 206 to 532 m1 /mi n and a large decrease in PaC02 f r om

51±7 to 31±2 mm Hg. PaO? was not s ign ifica nt l y altered b.1' chan 
ges i n I : E. Best gas eXChange with mini ma l FRC change occ ur red
at an I: E of 1: 3 (PaCO 30±3 mm Hg and PaO 99±13 mmHg). Our
s t udy su ggests t hat I : t with exhalati on t i fues l es s than 1. 0 sec
s houl d not be used i n severe MA . Rat ios shoul d be selec t ed i n
accordance with t he degree of i llness and its effec t s on t he tim e
required for complete exhalation.

HORMONES AND SURFACTANT SYNTH ESIS IN EXP LANTS OF4t1395 HUMAN FETAL LUNG. Linda K. Gonzales, Philip L.
Ball a r d , Robert Ertsey, and Mary C. Willi ams . Univ

of Californi a , San Franc i sco , Card iovasc Research Inst i t ut e and
Depar t ment s of Pediatrics and An atomy, San Fr anci sco , CA

To further study t he effec ts of glucocorticoids and thyroid
hormones i n fe t al l ung , we cultured human l ung ( 16-2 2wk) for 4-Bd
as expl ant s in serum-free Waymouth' s medium with 95% a i r / 5% C02'
Effect s of dexamet hasone (Dex, 10 nM ) and T3 (2 nM) on phosph a
tidylcho1ine (PC) synthes is va ried with precur sor (Table).

3H-Pr ecursor n In corp or ation i nt o PC (% stimU l at i on)
- T3 Dex T3 + Dex

Cho1ine 18 mean 44 ± g 121 ± 13 189 ± 15
Acetate 4 ± SE 15 ± 7 830 ± 235 840 ± 230
Glycerol 3 0 77 ± 10 62 ± 18

The addi ti ve hormonal effect occ urred over a ra nge of cho line
concentra t i ons , di d not a lter t he di s t ri but i on of label among
acid-soluble precursors, and cor r e l a t ed with ti s sue sa t ur a t ed PC
con tent . Dex , but not T3 ' a l tered t he distribution of precurso r
among phos phol i pids; compared t o cont ro l s," glycerol i ncorpor a ted
more i nto PG (13.5 vs 4.9%) and less i nto PI (13.1 vs 18.9%),
and acetate incorpor ated more in to PC (81 . 5 vs 73 .1 %) and les s
into sp hingomyelin (2 .1 vs 6. 3%) . By e l ec tron microsco py ,
epithelial ce l l s of treated exp lants showed l ess gl ycog en, many
mOl l ame ll a r bodi es, and proliferation of mi crovil li . We con
cl ude l ow concentrat ion s of glucocorti coi ds and thyro i d hor 
mone sti mulate s ur f actant prod uct i on i n feta l l ung i n t he a bsen ce
of serum or 0ther hormones . The two hormones appea r to act at
different biochemica l s i t es to pro duce a sy ne r g is ti c re spon se .

-1396 REGIONAL CEREBRAL BLOOD FLOW (CBF) RESPONSE
.. TO APNEA IN NEWBORN (NB) PIGLETS. Jan M.

Goplerud, L . Craig Wagerle, and Maria
Papadopoulos. Univ, of PA, School of Medicine , Dept s. of Pediat r ics and
Physiology, Phila ., PA.

Prev ious studies have shown that sustained steady-s ta te hypoxe mia
res ults in increase d CBF with greatest increases to brainst em and
subcortical st ruc tu res. The pre sen t study inves tigates acut e regi onal
CBF response to single and repeated shor t (130 - 180 sec) apne as in 5 NB
piglets. After ca theteri za ti on and t racheostomy, piglets were paralyzed
and mechanically ven t ilated (P02; 60-7 0, pH=7.35-7 .45, PC02=30-35)
with 30% N20. Following base line measurements of blood gases, pH,
Hct, BP, HR, and CBF by microsphe res, apnea to the point of
brad ycardia (HR <8 0) was induce d by disconnect ing the ventilator, and
repeated for a tot al of 7 apneas, CBF was measured during the first
apnea (P02= 16 13 to rr , pH = 7.34 .06, PC0 2 ; 42 :t. 5), recover y from
firs t ap nea (Rec n, and V, hr after the 7th ap nea (Rec 2). During a pnea,
rapid reg iona l CBF redistr ibut ion occu rs, wit h dec reased flow to the
ce rebrum 56 :t. 4 ml/ min/ IOOg to 43 :t. 7, - 23%, caud ate 76 :t. 14 to
73 22, -10 %, and choroid plexus 148 25 to 86 22, -43 %, although
to tal brain flow increased 66 8 to 84 15, +28%. Flo w increased
significant ly (70 - 200%) to brai nst em st ruc tures (midbrain 64 :t. 6 to 108

17, pons 90:t. 26 to 183 64, me dulla 59 4 to 174 28) with moderate
increases (28 - 40%) to subcor tica l st ruct ures (thalamus 64 :t. 7 to 88 :t.
II, hippoca mpus 38 4 to 51 I I, cerebellum 52 3 to 67 :t. 8). During
Rec I and Rec 2, CBF rem ained elevated fr om base line , 58% and 37%,
re spe ctively; th e regional f low returned, however , to a more uniform
distribution pattern. The nonhomogeneous regiona l CBF during apnea
suggests diff erences in regional me ta bolis m, response t ime , or vascular
sensitivity to hypoxemia in the newborn brai n.
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HEMODYNAMIC RESPONSE TO SINGLE AND REPEATED
EPISODES or APNEA IN NEWBORN (NB) PIGLETS. J an
M Goplerud , L. Craig Wagerle, and Maria Del ivoria

Papadopoulos. Univ. of PA, Sch, of Med., Depts, of Ped iat r ics and
Physiology, Philadel phia , PA, 19104

This study invest iga te s the abili t y of he modyna mic mechani sms to
respond to mult iple ep isodes of apnea in 5 NB piglets. Following
catheterization and tr acheostom y, pigle ts were paralyzed and
mechanically ventilated (P0 2 ; 60-70 torr , pH = 735-7.45, PC02 = 30
35). After baseline measure ments of blood gase s, pH, Hct, BP, HR, and
organ blood flow by micr ospheres, apnea to the point of bra cycar dia (HR
< 80) was induced by disconnecting the vent ilator; 30- 40 sec later,
mechan ica l ven tilat ion was resumed unt il HR and BP re turned to
basel ine. A total of 7 apneas were induced ove r IV, hrs. Microspheres
were injected duri ng the first apnea (P0 2 ; pH ; 7.34:t.06, PC02
= recover y from fir st apnea (Rec I) , and Y, hr "a ft e r the 7t h apnea
(Rec 2). Tissue blood flows (ml/min/100g, mean and % change):

Baseline A/Wea Rec 1 Rec 2
heart 43184 +121%)
bra in 66.:!:& 842'.15(+28%) 106:t26(+58%) 91:':14(+37%)
kidneys 183:':10 1l:t2 (-94%) 195:t25(+5%) 209:':37(+13%)
skel- rnuscle 16:':4 0 (-99%) 13:t2 (+8%) 10:t2 (-10%)
The rapidit y of hemody namic response to ap nea, redistributi on of blood
flow occ urring 130- 180 sec after ce ssation of ven tilation, 30-40 sec a fte r
onset of brad ycardia indicates oxygen sens itiv it y of newbo rn vasc ula t ure.
Kidney and ske le tal musc le flows return to nea r baseline during Rec 1
and Rec 2, while heart and bra in flows remain elevated; lack of
signif icant difference between Rec I and Rec 2 des pite 6 intervening
a pneas sugges ts no cumula tive effe ct in the newborn piglet of brief ,
re pea ted hypoxemic insul ts .

EFFECT OF ENDOTOXIN ON SOMATIC GROWT H INt 1398 NEWBORN RATS. Masakatsu Goto a nd Andrew J.
Griffin (Spon. by Anthony F. Cutilletta l Loyola

Univ . Stritch Sc hool of Med . Dept. of Pediatrics . Maywoo d , I L.
While the mortality of endotoxin s hock (ETX) is well

described , t he effects on growt h among survivors are not
documented . Ther efor e , 13-da y- old rat pups were injected
with 1 mg/kg S . enteritidis ETX i .p• • Lit ter mate controls
received i .p. s aline . He mody na mic acudy of a s u bset each
group co nfir med ETX s hoc k at this dos e . During stud y ,
pups were ke pt with mother s , a nd s erial meas urements wer e
obtained.

Res ults: 16 of 39 r ats r ec eivi ng ETX died within 24 hrs.
Remaining ETX rats gained weight , b ut at a slower rate
than controls. By 7 days t her e v as a 6 g m differ e nce ,
a nd at 14 da ys , 13 gm (p <.05 ) . Body le ngth i n ETX group
was 93% of Control ( p < 05)

bodvweiq ht; (qm) body length (em)
da y 0 7 14 7 14
Cont 35.9±.8 59 . 9t2.0 93 . 5±2. 3 12. 7;1;.1 15 . 0±.1
ETX 37 .0*.7 51.5:2. 5* 80 .4±3 . 0* l 2. 3±.2* 13. 9;1;.2*

(*p <. 05 )
These data s uggest t hat ETX has a significant effect on

both body weig ht a nd length in neonatal a nimals . This
model appears useful for s tudy of the effects of neonatal
sepffiB on so matic growt h .
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