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MEASURING RANITIDINE REQUIRENTS IN CHILDHOOD LIVER DISEASE
USING GASTROJET INFUSION. PJ Mc Xiernan, SV Beath, N Ballantine,
tRP Walt, DA Kelly. Liver Unit, The Children 'I Hospital, and
'Department of Medicine, Queen Elizabeth Hospital, Birmingham,
UK.

Acid-peptic disease and non-variceal gastrointestinal
bleeding are common in childhood liver disease. H2-receptor
antagonists are the mainstay of treatmnt, yet there are few
data on either the normal intragastric acidity profile, or on

the pharmacodynamics of H2-receptor antagonists in these
patients.

AIK: To measure overnight intragastric acidity and to
determine the dose of ranitidine required to raise gastric pH
to >5.0 in children with liver disease.

MRTHS: A double b-}ind, randomised, placebo. controlled
crossover study was performed. Children underwent two 12-hour
overnight studies separated- by 48 hours. Gastric pH was measured-
by a nasogastric glass electrode, and drug infusion rate
determined by a Gastrojet pump (MIC, Switzerland), which is a

computer controlled infusion pump with a solid-state pH
recorder. Infusion rates were automatically adjusted to
maintain a programmed predetermined gastric pH ( >5.0 ).

9 subjects (5 girls)- were studied. Median (range) age was 1.0
year (0.6-7.5). All had histological evidence of cirrhosis, Et
had oesophageal varices. Additional endoscopic findings were,
oesophagitis and gastropathy (4), gastropathy (5).

RESULTS: PLACEBO RANITIDINE
Median % time pH <5 87.6 (1-100) 20.4 (9-41) *

(range)
Median pH (range) 1.9 (1.2-6.6) 6.3 (5.7-6.9) *

(* P<0.02; Wilcoxon signed rank test.)
Mean (ad) dose of ranitidine administered was 4.0 (1.4)
mg/kg/12h, and this was unrelated to biochemical measures of
hepatic dysfunction.

coNCLUSIONS: 1. Children with liver disease have significant
gastric acid activity at night. 2. Infusion of high dose
ranitidine results in a significant incresase in intragastic pH.
3. Ranitidine requirements in childhood liver disease appear
higher than expected.
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LYMPHOCYTIC GASTRITIS AND CELIAC DISEASE IN
CHILDREN. C. De Giacomo. A. Gianatti, P. Perotti, P. Bawa, R.
Fiocca. Clinica Pediatrica and Istituto di Anatomia Patologica,
IRCCS Policlinico S. Matteo, Pavia, Italy.

Lymphocytic gastritis is a distinctive form of chronic gastritis
characterized by lymphocytic infiltration of the surface and pit
epithelium. Its etiology and the clinical picture. have not been
established but the association with Helicobacter pylori infection
or with celiac disease has been suggested in adults. To evaluate
the occurrence of lymphocytis gastritis in pediatric< age, we
studied the histologic features of both gastric and duodenal
biopsies from 251 consecutive children and adolescents.

Imrmunoi-stochemicat characterisation of Fntraepitheilial-
lymphocytes was obtained by staining with. pan.-land-panL.B
markers (MT-1 and L26 monoclonal antibodies)JTo evaluate.the
relationship with present or past Helicobacterpylio* infection,
sera from patients with lymphocytic gastritis-we're tested for
Helicobacterpylori specific tgG.
We found chronic gastritis in 60 and celiac disease in 26

children. Chronic gastritis was associated: with Helicobacter pylori
infection in 36 and with celiac disease in 15. LymphIactgastritis--
was found exclusively in 8 children with celiac disease. The
mean ± SD of the lymphocytic counts. per 100 epithelial cells was
significantly higher (p<0.001) in children with lymphocytic gastritis
(40.64±8.53) than in children with Helicobacter pylor -associated
gastritis (3.92±2.48) or in 10 normal controls (5.15±1.95).
Immunohistochemical staining of gastric mucosa -showing
evidence of lymphocytic gastritis revealed that intraepithelial
lymphocytes were T-cells. No child with lymphocytic gastritis had
serological evidence of past Halicobacter pylori infection.
This study shows that lymphocytic gastritis occurs in children as

part of celiac. disease. In addition, children with lymphocytic
gastntis did not show evidence of present or past Helicobacter
pylon infection.

ERYTHROMYCIN (ER) IN INFANTS WITH INTESTINAL
DYSMOTILITY: CLINICAL AND MANOMETRIC
OBSERVATIONS DE Simkiss. I Adams, U Myrdal, IW Booth
Institute of Child Health, University of Birmingham; East Binringham
Hospital; Central Hospital Vasteras, Sweden

We report the use ofER in six infants with intestinal dysmotility.
Group A (n=4, mean age 7.8 months) showed prolonged cisapride
resistant intolerance to enteral feeds after neonatal'gastrointestinal
surgery and were dependent on parenteral nutrition. 50 mg/kg/day of
ER (IV in 2, viajejunostomy in 2) resulted in a rapid improvement in
net enteral fluid balance mean (SD) balance: 7 days pre ER: -280 ml
(202); after 7 days on ER: +172 ml (222); p< 0.05. Full bottle feeding
was established i all 4 infants within 3 weeks of starting treatment.
The effects ofER on proximal small intestinal motility were studied

in 2 infants (Group B), both with clinical and radiological evidence of
severe dysmotility. -The-first -had consfipation and delayed gastric
emptying (t'/2 114 mini). Pre-ER showed 22 type m migrating motor
complexes (MMCs) in 12 hours. Mean cycle length was 4.5 min and
mean intercvcle durationr 3 -misn. Contraction frequency was a regular
12/minute at a mean pressure of 30 mg mmHg. Propagation was
abnormal in 15 of 22 MMCs. After 12 mg/kg IV ofER there was
immediate increase in gastric and small bowel motility and aboral
movement ofthe probe. There was a prolonged burst of type III
activity for 16 min followed by type II activity for 1 hour. 7 MMCs
occurred in 3.5 hours, 2 ofwhich were abnormal. ER did notalter
the frequency or duration ofMMCs buttherewuas a increase in
contraction amplitude to 40 mmHg. The second patient had hollow
visceral myopathy, and showed a flat trace before and after ER.
In conclusion, ER has clinical benefit in infants with severe

dysmotlity requiring prolonged parenteral nutrition after
gastrointestinal surgery. Manometry suggests that this may occur by
an effect on MMCs. ER had no effect in a patient witl dysmotiity
related to a myopathy.

SKIN BIOPSY IN APURPURIC AND PREPURIC HENOCH-SCHONLEIN PURPURA
(HSP). B. Banaaru, R.G. Schacht, G. Gallo. Depts of Pediatrics and Pathology,
New York University Medical Center, New York, United States.

Gastrointestinal (Gl) manifestation can be severe in patients with HSP requiring
steroids and sometimes plasmapharesis. 3-8% of children with HSP present
without the characteristic rash but may have severe GI manifestations, making
the diagnosis of HSP difficult. The radiologic and er,doscopic findings are
nonspecific. We describe 3 such patients, in whom the diagnosis of HSP was
established by biopsy of the seemingly normal skin. In all cases the
characteristic leukocytoclastic vasculitis with IgA deposits was found. The
microscopic involement of normal' skin was not previously described in patients
with HSP, without the rash or prior to the appearance of the rash.

Patient 1: 7 year old girl presented with acute-abdomen; laparotomy diagnosis
was mesenteric adenitis. Progressive abdominal distension, ascites, and
persistent fevei lead to second laparotomy 10 days later. Congested small
intestine with focal hemorrhages was found. Subsequent course was
characterized by rectal bleeding, hypertension, nephritis, and hematemesis.
Endoscopy showed antral ulcer with hemorrhagic gastritis and duodenitis. Skin
biopsy done one week later was diagnostic. Renal biopsy showed IgA
nephropathy. Four weeks later, scanty purpuric rash appeared on the right arm
and back.

Patient 2: 6 year old boy presented with 10 day history of abdominal pains,
and bilious vomitings. Developed scrotal swelling and surgery showed
epidydymitis. Hematemesis, tender abdomen and high blood pressure were
noted. Endoscopy showed hemorrhagic duodenitis and focal gastritis. Skin
biopsy was diagnostic. He never developed purpuric rash.

Patient 3: 6 year old boy presented with clinical appendicitis; laparotomy
revealed congested terminal ileum. Post op course was complicated by
persistent abdominal pains, hematemesis, and rectal bleeding. Endoscopy
showed hemorrhagic gastritis and colitis. Skin biopsy was diagnostic. He
developed purpuric rash 2 days after biopsy. Other features of HSP included
nephrotic syndrome, high blood pressure, and epidydymo-orchitis. Renal biopsy
showed IgA nephropathy.
Random skin biopsy can be diagnostic in patients with HSP even when the

characteristic rash is absent. This may lead to definitive diagnosis and
treatment, precluding surgery and reducing morbidity in some cases. Increased
use of skin biopsy and therefore increased recognition of atypical presentations
of HSP may lead to redefinition of this syndrome.
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RANDOMISED CONTROLLED TRIAL OF EARLY FULL STRENGTH
ENTERAL FEEDING IN VERY LOW BIRTH WEIGHT INFANTS.
D.C. Wilson, H.L. Halliday, M. Reid, G.
McClure, J.A. Dodge, Royal Maternity Hospital,
Belfast and Department of Child Health, The
Queen's University of Belfast, Northern Ireland.

Necrotising enterocolitis (NEC) is a
significant cause of morbidity andy mortality in
sick very low birth weight (VLBW) infants. The
roles of timing of commencement of enteral feeding
and presence of an umbilical arterial catheter
(UAC) in the development of NEC remain
controversial. Our--aim was to perform a
prospective randomised trial of early full
strength enteral feeding in sick VLBW infants.
All babies of BW <1200 g, plus those with a 8W of
1200-1499 g who required ventilation on the first
day, were randomised on admission to early enteral
(EE) or control groups; breast milk or preterm
formula was commenced in the control group when
the baby was clinically stable. UAC usage in both
groups was not-randonisedt. Babies-were enrolled
in the period of April 1990-2. The control group
(n=61) had a mean birth weight of 933 g and
gestational age of 27.4 wk compared to the EE
group (n=64) of 925 g and 27.0 wk respectively
(ns). Feeds were commenced significantly earlier
in the EE group, at mean ages of 2.1 and 6.2 days
respectively (p<0.0001). UAC were placed in 18
(35%) and 23 (43%) of the EE and control groups
respectively (ns). Feeds were commenced with UAC
in situ in 18 (100%) of the EE group compared to 8
(35%) of the control group (p<0.001). NEC
occurred in 4 (6%) of the EE group and 4 (7%) of
the control group (ns). We conclude that early
full strength enteral feeding in sick VLBW infants
is not associated with an increased incidence of
NEC, and that enteral feedings can be commenced
regardless of the presence of a UAC.

SKELETAL MUSCLE GLUTAMINE RELEASE FOLLOWING SURGERY IN THE
BILE DUCT LIGATED RAT: PREVENTION BY CHOLESTYRAMINE PRETREAT-
MENT. A.P.J.Houdiik. P.A.M. van Leeuwen, M.A. Boermeester, T. Teerlink
and R.I.C. Wesdorp. Free University Hospital, Amsterdam, The Netherlands.

Skeletal muscle has been shown to release glutamine and its efflux increa-
ses with trauma, sepsis, burns and experimental endotoxemia. In obstructive
jaundice, endotoxemia is a common feature and might contribute to an
enhanced rate of glutamine release from muscle stores.
We therefore evaluated the effects of binding of gut endotoxin using enteral
cholestyramine on GLN flux from the hindlimb of bile duct ligated rats subjec-
ted to surgical trauma.

Male Wistar rats (n=20 per group, weight 250-300 g) received the endo-
toxin binder cholestyramine (CHOL, 150 mg/day) or normal saline (SAL) twice
daily in the same volume. This treatment started on Day 1 and was continued
until the end of the experiment. On Day 7 groups were randomized.to receive
a SHAM operation (SH) or Bile Duct Ligation (BDL). This resulted in four
groups (n=10 each group) i.e. SH-SAL, SH-CHOL, BDL-SAL and BDL-CHOL.
Subsequently, rats were subjected to a surgical trauma by performing a
Xyphoidectomy on Day 20 and hindlimb blood flow was measured the
following day. Additionally, blood- samples were taken from the aorta and
femoral vein for determination of GLN using a HPLC method. Haematocrit was
measured for calculations of plasma flow.

Results (expressed as mean ± SD) showed a negaitive arterio-venous diffe-
rence-in-GLN-concentration- across the hindlimb of BDL-SAL rats compared to
a positive difference in SHAM animals (-85 ± 35 and 98 ± 31 nmol/ml;
p<0.01). In contrast, cholestyramine in the BDL-CHOL group reversed the
negative A-V difference (54 ± 34 nmol/ml;p<0.05 vs BOL-SAL). Plasma flow
to the hindlimb significantly increased in the BDL-CHOL group compared to
SHAM and BDL-SAL rats (1.55 ± 0.14 vs 1.17 ± 0.14 and 1.15 ± 0.11
ml/min. resp.;p<0.05). Calculation of GLN fluxes demonstrated GLN release
in the BDL-SAL group and uptake in the SHAM and BDL-CHOL group (-98 ±
47 vs 114 ± 37 and 84 ± 45 nmol/ml/min. resp.;p<0.05). Surgery in BDL
rats resulted in a significant release of glutamine from the hindlimb in contrast
to SHAM operated rats, where an uptake was noted. This release in BDL rats
was reversed to an uptake, when rats were pretreated with cholestyramine.
Moreover, cholestyramine pretreatment significantly increased blood flow to
the hindlimb compared to BOL-SAL or SHAM rats, which was due to an
increase in cardiac output (data not shown).

In conclusion: Surgery in obstructive jaundice induces a catabolic response,
which is characterized by glutamine release from skeletal muscle. This
catabolic response presumably is mediated by gut derived endotoxemia, and
can be prevented by oral cholestyramine, a known endotoxin binder.

PERCUTANEOUS ENDOSCOPICGASTROSTOMYTUBE FEEDING IN CHlDREN: LONG TERM
FOLLOW UP

R Lama, P Olivares, J tovar, I Polanco. Children Hospital La Paz Universidad Autonoma
Madrid. Spain

Lastly, percutaneous endoscopic gastrostomy (PEG) tube feeding patients have been increased,
but there are a few reports about indications, patients satisfaction. and long term follow up in
pediatric patients.

We followed up 35 PEG tube-fed patients with ages ranging from 0.083 to 9.5 years. Mean
(range ) duration of tube feeding was 1.72 * 1.24 years ( lmonth - 6 years ). We document
indications, feeding, managementP of underlying disease, and complications. Nutritional
assessment was-made-before PEG and 1.3.6 months later. It is included the-last assess made.The
family aceptance is assessed by questionnarie.

Underlying diagnoses included: Chronic renal disease patients: 13. ( 7 in peritoneal
dyalisis treatment ), cerebral palsy 6; deglution disorders 2; metabolic disease: 3; cystic
fibrosis 3; Congenital cardiopathy 2; pulmonary hypoplasia 1; Anorexia 2; neoplasic disease
2; bum 1
The result of PEG tube feeding was good or excellent in 91.2 % of patients but 16% need
nocturmal continuos feeding All patients achieved weight to bring better nutritional index at 3
month after PEG (figl).The management of unJerlying disease was improvement At 3rd month
after PEG the family satisfaction was 91.2% and patients aceptance 88%. PEG was retired in 4
patients between 4 months and 30 months after placed.Complications arose in 12 patients:
early (<15 days) complications 3 (accidental tube retire 1, skin peptic bum 1, pneumoperitoneo
1); later (>15 days) complications 9 (tube sliding 2. woud infection 2,wound granuloma 5).No
patients died as result of PEG..
In conclusion: PEG is a safe and efficient method of enteral feeding in chroric disease
Indications are wide, familial satisfation and patient aceptance are good, and the morbitidy rate
is low.

before-PEG lm 3m 6m > I year

WEIGHT -2 (±-0.99) -1.75 (±0.9)& -1.37 (±0.76)" -0.92 (a 0.66)' -0.5 (±0.5)'
STATURE -1.76 (±1.07) -1.72 (±1.02)& -1.72 ( ±1.23) & -1.34 (*0.91)& -1.2 (±0.87)&
BMI 79.81% 86.5% & 93.75%" 97.45%'' 98.2%sw
NT 76.45% 83.75% & 87.08%" 91.27%' 95%'
AM 80.9% 83.7% & 89.5% ' 95%'' 97%''
TSF 61.0% 67.0% & 75.5%'' 82.18%' 86.3%

Fig 1.- WEIGHT AND STATURE score z (z= W-XmJSD)(W= weight.Xm= mean.SD_ standart
desviation). BM1 (body mass index), NI (nutritional index) AM (arm measurement),TSF(triceps
skinfold) normality percentage.
&= NS, ' P<0.001, '' P<0.01, ''' P<0.05.

JEJUNAL MUCOSAL THICKNESS DECREASES IN NORMAL VOLUNTEERS
RECEIVING TPN AND INCREASES AFTER SHORT-TERM ENTERAL
REEEDING.

A~L Buchman, A.A. Moukarzel, M.E. Ament, C. Eckhert, S. Bhuta. Div
of Digestive Dis, Emory Univ. Sch. of Med., Atlanta, GA.,, Div. of Peds.
Gastro., Maimonides Med. Center, Brooklyn, N.Y., Divs. of Peds. Gastro.
and Anat. Pathology, UCIA School of Medicine, Los Angeles, CA, and
Div. of Nutri. Sc., UCLA School of Public Health, Los Angeles, CA, USA.

Studies in rats receiving TPN have demonstrated rapid development
of intestinal atrophy with decreased villus ht. and decreased mucosal
protein, an indice of cell size and DNA. We sought to determine
whether these findings are applicable to humans.

8 normal volunteers (4M,4F) aged 22-34 yrs. were hospitalized in the
Clinical Research Center at UCLA for 3 wks. TPN was administered for
the first 2 wks. followed_by Sd-of NGT feeding. -4-subjects received std.
feeding (Osmolyte, Ross Labs, Columbus, OH, USA) and 4 subjects
received a glutamine and arginine enriched feed. (Alitrac Q0 Ross
Labs). All subjects had normal folate, vitamin E, beta carotene and
prothrombin levels. No subject took any medication or had, any known
underlying illness. The subjects received a mean of 116% and 102% of
their REE daily during TPN and enteral feeding respectively. No
subject experienced diarrhea. with refeeding.

Endoscopic jejunal biopsies were obtained just-prior to beginning
TPN, at completion of TPN and folrowing-the--enteral- refeeding.
Biopsies were studied by light and electron microscopy. Mucosal
thickness decreased from 64.5 +1.9 ur to 51.2 + 1.9um (p".003) after TPN
and increased to 57.5+1.9um (p-.04) after enteral refeeding. There was
no difference between std. and glu./arg. supplemented groups.
Electron micro. showed the development of intracellular edema in all
subjects during TPN which resolved completely with enteral
refeeding. Microvillus ht. was unchanged (1349 + 89, 1542 + 89, 1463 +
71nm). Mucosal DNA was unchanged (0.44 + .10. 0.34 + .11, 0.28 +
,1Oug/g tissue). Mucosal RNA, an indice of cell size, was unchanged
(0.59 + .10, 0.77 + .10, 0.62 + .10ug/g tissue). Mucosal prot. was
unchanged (0.14,+ .03, 0.21 + .03, 0.17 + .03mg/g tissue). Mucosal RNA
and prot. levels were closely correlated (r-.95, p-.0001). The prot.:DNA
ratio, and indice of cell number, was unchanged (3.4 + .8, 1.8 + .9, 1.6 +
.8). The RNADNA ratio, an indice of cell size, was unchanged (2.15+
.41, 3.00 + .45, 2.64 + .41).

Our results suggest that the use of TPN is associated with detectable
morphologic changes in man which are reversed with short-term
enteral refeeding. Enteral supplementation with glutamine and
arginine appear to confir no additional benefit.
Funded by Ross Labs and USPHS Grant RR-00865
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