
DEVELOPMENT OF SMALL BOWEL MOTILITY I N  BEAGLE PUPPIES. 27s Frank H. Morriss, Steven B. Spedale, and Norman W.  
Weisbrodt, Univ. of Tx. Med. Sch. a t  Houston, Depts. 

of Ped ia t r i c s  and Physiology, Houston. 
To inves t iga te  the  neonatal development of upper small bowel 

(SB) per i s t a . l s i s  and t h e  e f f e c t  of pentagastr in  (PG) on mot i l i ty ,  
we monitored duodenal intraluminal  pressure manometrically i n  11 
beagle puppies from b i r t h  u n t i l  weaning a t  5 wk. The response r a t e  
of t h e  system employed was 150 mm Hg/sec. Electrodes were 
implanted on the  SB se rosa l  surface f o r  subsequent monitoring of 
myoelectric a c t i v i t y  during the  f i r s t  2 mo. i n  3 add ' l  puppies. 
During t h e  f i r s t  3 wk there  was an increase i n  duodenal 
contract ion r a t e  immediately a f t e r  a l i q u i d  meal from ll+O.4/min 
t o  16kl/min (p  <0.001) followed by a s l i g h t  decrease during wean- 
ing. Peak duodenal pressure increased from 17 t o  38 mm Hg 
( p < 0 . 0 0 2 ) ,  and subsequently decreased t o  25 mm Hg with weaning. 
The durat ion of each contract ion shortened during the  f i r s t  3 wk 
from 3.4 t o  2.4 sec  ( p < 0 . 0 0 1 ) .  Myoelectric monitoring revealed 
a gradual increase i n  slow wave a c t i v i t y  from 14 t o  20 cycles/min 
i n  both f a s t i n g  and fed s t a t e s ,  corresponding with the  increased 
contract ions observed i n  t h e  manometric s tud ies .  These 
developmental changes a r e  s imi la r  t o  those which occur i n  the  
beagle lower esophageal sphincter  (LES) and stomach during 
suckling and weaning. However, i n  con t ras t  t o  t h e  lack of 
s e n s i t i v i t y  t o  PG by the  beagle LES and stomach during the  f i r s t  
week, SB contract ions were inh ib i t ed  on day 1 with 0.03-8 ug/kg PG 
s .c .  We speculate  t h a t  t h e  d i f f e r e n t i a l  PG s e n s i t i v i t y  of LES, 
stomach, and SB during the  f i r s t  week of l i f e  i n  the  beagle is due 
t o  d i f f e r e n t i a l  g a s t r i n  receptor  number and/or a f f i n i t y .  

- - _ POSSIBLE MECHANISM FOR NON-REJECTION OF THE DEVEI-OP- 

The suppression of embryonic immunogenicity by t h e  in te rac t ion  
of rabb i t  blastocysts  with uteroglobin (UG) (a pregnancy spec i f i c  
protein)  and transglutaminase (TG) (Factor XIIIa) has been inves- 
t iga ted  i n  v i t ro .  When incubated with maternal lymphocytes, 

ashed, xt-n-C inact ivated blastomeres stimulated lymphocyte 
y~-thymidine incorporation (1.23 x 105 cpm/ 2 x 106 lymphocytes), 
suggesting recognition of embryonic antigens. When these  blasto-  
yeres  a r e  pretreated with pregnant u te r ine  f lushings (PUF), 

H-thymidi ne incorporation was dramatically reduced (1.0 x 104 
cpm/ 2 x 106 lymphocytes). Pretreatment of  blastomeres with UG 
alone, i so la ted  t o  homogeneity from PUF, o r  in  combination with 
TG caused s i g n i f i c a n t  dose dependent suppression of thymidine 
incorporation by t h e  lymphocytes. Suppression t o  <I00 cpm/ 2 x 
106 c e l l s  was achieved by 250 ug/ml of UG alone; with added TG 
( 3  u/ml) only 1.0 ug/ml of UG caused t o t a l  suppression. Suppres- 
s ion was blocked by incubation of UG with i t s  antiserum, o r  with 
TG plus anti-TG, p r io r  t o  blastomere pretreatment. Inhibi t ion of 
exogenous transglutaminase by neopentyl chloroethyl nitrosourea 
a1 so g rea t ly  reduced t h e  inh ib i t ion  of thymidine incorporation by 
UG. The data  c l e a r l y  ind ica te  t h a t  UG and TG suppress blastomere 
immunogenicity, perhaps by a cross-1 inking mechanism between UG 
and blastomere antigens. We suggest t h a t  uteroglobin i n  conjunc- 
t i o n  with transglutaminase may i n h i b i t  immunorejection of embryos 
a t  about t h e  time of implantation. 
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The plasma CAT responses t o  hypoxia were invest igated in s i x  
pregnant ewes a t  133-140 days gestat ion.  Hypoxia was induced by 
exposure of  th6 ewe t o  6-9% O2 -3% COJnitrogen f o r  30 min. Mat- 
ernal and f e t a l  a r t e r i a l  blood samples were obtained a t  5 min in-  
t e rva l s  before and during the  hypoxic s t r e s s  f o r  measurement of  
epinephrine (E) ,  norepinephrine (NE) and blood gases. Analyses 
of maternal CAT responses revealed a s i g n i f i c a n t  e levat ion of 
mean NE from 191 t o  685 pg/1111 ( ~ ~ 0 . 0 5 )  and E from 129 t o  311 pg/ 
ml (p<0.05). The l eve l s  of  plasma NE co r re la ted  with duration of 
hypoxia (r-0.93, p<0.05) based on mean NE values a t  10, 20 and 30 
min). Fetal CAT responses cor re la ted  (r.0.54, ~ ~ 0 . 0 5 )  with s e v e r  
i t y  of maternal hypoxia as follows: 

%Mat paon Fet. E Fet. NE 
100 (C) 26 179 
>51 43 265 
40-50 7,332" 2,101* 
30-40 30,333* 33,190" 

% Mat pa02 = pa02 during hypoxia/pa02 control X 100. 
Conclusions: 1 )  S ign i f i can t  maternal E and NE sec re t ion  occurs 
with hypoxia. 2) The l eve l s  of maternal NE co r re la te  l i n e a r l y  
with time of hypoxic exposure. 3 )  Fetal E and NE sec re t ion  
increase with maternal hypoxia. 4)  There i s  a d i r e c t  cor re la t ion  
between f e t a l  E o r  NE l eve l s  and sever i ty  of maternal hypoxia. 
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Catecholamine (CAT) release has been observed in near term fe -  
t a l  sheep in response t o  a va r ie ty  of s t imuli  including hypoxia, 
maternal hypovolemia o r  exercise  and par tu r i t ion .  In e a r l i e r  
s tudies  of  f e t a l  sympatho-adrenal a c t i v i t y  in response t o  partur i-  
t ion  i t  has not been possible t o  d i f f e r e n t i a t e  the e f f e c t s  of  l a -  
bor, intrapartum asphyxia, del ivery and U C C  on CAT re lease .  We 
have used the acutely ex te r io r ized  near term f e t a l  lamb to  study 
the e f f e c t s  of  del ivery and UCC on CAT release.  Results show t h a t  
del ivery alone evokes an elevat ion of  newborn plasma CAT which i s  
br ief  and followed by return t o  basal values by 30 min. Subse- 
quent UCC evokes a marked re lease  of norepinephrine (NE) and ep- 
inephrine (E) (peak plasma leve l s  32,000 pg/ml and 35,000 pg/ml), 
maximal a t  5 min. and pers i s t ing  over the 4 hour study period. 
There i s  a concomitant r i s e  in  plasma f r e e  f a t t y  acids (FFA) and 
reversal of post-delivery hypothermia. The magnitude of  the CAT 
surge i s  inversely proportional t o  the degree of ac idos i s ;  a 
blunted FFA response and slower correct ion of  hypothermia were 
observed in more ac ido t ic  animals desp i te  higher CAT leve l s .  
Conclusions: 1) UCC i s  an important stimulus f o r  f e t a l  CAT re- 
lease.  2) UCC s t imulated neurosympathetic a c t i v i t y  i s  of suf- 
f i c i e n t  magnitude t o  influence many metabolic and cardiovascular  
funct ions.  3) Acidosis s t imulates  CAT re lease  in the near term 
ovine fe tus .  4) Acidosis obtunds neonatal chemical thermogenesis. 
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Pinocytosis  i s  the predominant route  of penetrat ion of macro- Sick Children, Toronto; and The Jewish General Hospital,  
molecules across  the small bowel epithelium of newborn animals. 
We have developed a model system t o  study t h i s  process on j e juna l  
mucosal explants  us.ing r i c i n .  Ricin i s  a potent toxin which in- 
h i b i t s  p ro te in  synthesis  by a mechanism involving binding t o  ga- 
l ac tose  su r face  residues,  i n t e r n a l i z a t i o n  of i t s  enzymatic compo- 
nent and inac t iva t ion  of the  60 S ribosomal subunit.  P ro te in  
syn thes i s  ( 3 ~ - l e u c i n e  incorporat ion)  i n  j e juna l  explants  from fe- 
ta1,suckl ing and adu l t  r a b b i t s  was measured i n  organ cu l tu re  fo l -  
lowing an i n i t i a l  exposure (30 min, 250) t o  r i c i n  (1-25 pg). The 
r a t e  of i n h i b i t i o n  of p ro te in  synthesis  was age dependent (Fig) .  
High i n  the f e t u s ,  i t  increased f u r t h e r  t o  a maximum a t  day 6 
pos tna ta l ly ,  then decreased rap id ly  i n  suckling animals t o  adu l t  
l e v e l s  a t  weaning. The high s e n s i t i v i t y  t o  
r i c i n  during the c o l o s t r a l  period may be re- 
l a ted  t o  the following f a c t o r s  cur ren t ly  
under study: 1) colostral-milk components 
s t imulat ing a high r a t e  of endocytosis, 2) 
t r a n s i t i o n a l  maturation changes i n  mem- 
brane p roper t i e s  and 3) changes i n  sensi- o 
t i v i t y  a t  the  t a rge t  ribosomal s i t e .  The 
model presented i s  use fu l  t o  study modi- 
f i e r s  and events  inf luencing mucosal perme- 
a b i l i t y  i n  the  developing small i n t e s t i n e .  Days 

Montreal, ~ u e b e c ,  ~ a n a d a .  
Rates of  whole body nitrogen f lux  (Q), protein synthesis  ( S ) ,  

and breakdown (C) ,  and ske le ta l  muscle protein breakdown were 
measured i n  24 growing premature in fan t s .  The in fan t s  were each 
s tudied twice. The f i r s t  study (A) was conducted once the  in-  
f an t s  were c l i n i c a l l y  s t a b l e  and ingest ing an oral  intake of a t  
l e a s t  120 kcal/kg/d. The second study (B) was s t a r t e d  2 weeks 
l a t e r .  

There was a marked increase i n  r a t e s  of ske le ta l  muscle pro- 
t e i n  breakdown, from 0.93+0.21 g t o  2.9t0.26 g/kg/d (p<0.01). 
During Study A ,  very low b i r t h  weight (<I500 g)  in fan t s  had s ig -  
n i f i can t ly  higher r a t e s  than l a r g e r  in fan t s  (1.19 cf  0.66 g/kg/ 
d ) ;  however, these differences were no longer present  during 
Study 8; both groups showing a marked increase i n  muscle break- 
down r a t e s  (2.95 cf  3.03 g/kg/d). There were no differences in  
Q ,  S o r  C with increasing postnatal age. I t  appears t h a t  skele-  
t a l  muscle protein metabolism increases postnatal ly  from about 
8% t o  24% of whole body protein turnover with a concommitant de- 
crease i n  o ther  t i s sues .  Skeletal  muscle has been estimated t o  
cons t i tu te  about 22% of t o t a l  body protein i n  in fan t s .  Thus, 
these changes may r e f l e c t  an increase i n  ske le ta l  muscle protein 
turnover from a low r a t e  t o  one t h a t  i s  in  proportion t o  skele- 
t a l  muscle's contr ibut ion t o  whole body protein.  
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