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chronic granulocytic leukemia [Lancet ii: 1320, 1967].
We have observed similar long-term cycles in 8 children
during remission of acute leukemia (myeloblastic or
monomyelogenous) in the absence of infections or
changes of any chemotherapeutic agents. Likewise, a
child with trisomic Down's syndrome and an unusual
aplastic anemia showed long-term cycles for 18 months
prior to his demise.

A prospective study of neutrophil cycles in 6 pre-
puberal males was undertaken under controlled condi-
tions for 3 % months. Results of this study are as fol-
lows:

Type of patient
and cycle

Period of cycle Mean
ampl.

Nonmongoloid short
cycles
Mongoloid short cycles
Mongoloid long cycles

8.6- 15.5 days
11.3- 19.0 days
59.5-101.5 days

1280-2250
2240-3460
2265-3438

Max. ampl. Min.
ampl.

Nonmongoloid short
cycles 2700-3900 600-1500
Mongoloid short cycles 4000-6900 1000-1200
Mongoloid long cycles 2850-3550 1100-2600

Graphic display of neutrophil counts done twice weekly
in 3 nonmongoloid controls shows only short-term
cycles. However, the 3 patients with trisomy 21 reveal
long-term cycles as well, upon which the short-term
cycles are superimposed.

The; short-U'nn e;ye:le; appeal's to be an oscillatory
feature; of normal granulopoiesis, whereas (he long-
term cycle may denote abnormality of granulopoiesis.

12/1 'flic Contribution of Relative. Renal Mass lo Erylhro-
poietin Production. ). A. SOLKR, W. D.NOYKS,
H. L. CROMROY and (i. A. RICHARD, Univ. of
Honda, Sell, of Mcd. (introduced by Klin M.
Ayoub).

Androgcnie hormones have been reported to increase
crylhropoicsis by direct stimulation of erythroid mar-
row. Because; androgens also possess a renotrophic
efFeel, the contribution of renal mass to erylhropoietin
production was investigated.

Rats were injected lor (> weeks with depotestosterone
(in cotton seed oil), prior to and after ncphrcetoiny.
Controls received cotton seed oil or were sham-operated.
Kndogcnous erythropoietin production was suppressed
during the experiment by transfusion with packed red
blood cells. Krythropoietin production was stimulated
by subjecting the animals to hypoxia for 18 h. Kidneys
were then removed and blood obtained for erylhro-
poielin bioassy.

1 lypoxia resulted in variable increases in erythro-
poietin levels in all animals. This variation in erythro-
poietin production was found to correlate; closely with
the relative renal mass (renal weight:body weight
ratio), with crythropoietin levels increasing propor-
tionately to renal mass in animals receiving either
testosterone or in controls. Animals not subjected to
hypoxia did not show any increase; in erythropoietin
levels, despite; adniimstralie>n e>l andre>ge;ns anel resul-
tant increase in renal mass.

'These studies show that the enhanced production of
erylliropoiclin by androgens during hypoxia is deie' not
e>nly lo its direct action em bone marrow, but is also
related te> the renotrophic e;H'e;e:t of the steroid.

129 Primary Erythrocytosis, Increased Erythropoietin Ex-
cretion and an Intrarenal Perfusion Abnormality. C.
THOMAS KISKER and LEONARD I.KLEINMAN,
Dept. of Ped. Univ. of Cincinnati Coll. of Med.
(introduced by Alvin M.Mauer).

A unique etiology for erythrocytosis was found in a
6-year-old boy. He was normotensive with increased
erythropoietin and renin levels. His hemoglobin was
24 g% and hematocrit 73 %. The red cell mass by 51Cr
tagging was greater than 2 standard deviations above
expected values. WBC, platelet count, hemoglobin
electrophoresis and serum electrolyte values were nor-
mal. No tumor was demonstrated and he increased
normally his urinary erythropoietin excretion after
phlebotomy. Arterial oxygen saturation was 98 % and
his hemoglobin did not have increased oxygen affinity.
Despite normal creatinine clearance, urine concentra-
tion to 1,260 milliosmoles/1, and normal renal biopsy,
intrarenal narrowing of distal arteries was found on
selective renal arteriography. Increased levels of renin
(0.105 and 0.133 au/ml) and erythropoietin (2.6 and
2.5% 59Fe incorporation) were found in renal vein
blood. During simultaneous steady state infusion with
inulin and PAH, renal plasma flow (282 ml/min) and
glomerular filtration rate (85 ml/min) were normal.
However, inulin extraction was high normal (30%)
while PAH extraction was abnormally low (80%).
These values are best explained by intrarenal shunting
of blood, establishing areas of ischemia resulting in
increased erythropoietin and renin excretion and thus
causing the clinical and laboratory characteristics of
primary erythrocytosis.

130 Bone Marrow I ransplantalion for Aplastic Anemia
EolloiviniiHepatitis. MAROARKT W. Hn.ciAKTNKK,
PHILIP LAN/.Ke>wsKY, RALPH L. NACIIMAN and
MARK I5.WHKSI.HR, The; Ne'w York Ilospilal-
Cornell Univ. Med. Center, Ne;w York, N.Y.
(introduced by Carl H.Smith).

The fatal outcome; of aplaslic anemia following
hepatitis is we;ll documented. Therefore bone marrow
(15M) transplantation was performed in a 12-ycar-old
girl who developed paneylopenia following mild hc-
patitis. Repealed BM aspirations revealed absent
inegakaryocylcs, anel erythroid anel myeloid precur-
sors. Despite prednisolone and oxymcthylone therapy
the paneylopenia progressed (hg 6.4 g%, WBC 100/
mm3, platelets -. 10,000/nmi3). Slaphylococcal se'psis
following a finger infeclion and gram-negative sepsis
folle>wing a pcrire;e;tal abse;e;ss we're1 tre;ate¥d with mul-
tiple anlibioties. Thawed fro/.en red cell and platelet
transfusions were given as required. Because the; clini-
cal course was e>ne of progressive deterioration without
evidence ol'BM regeneration, BM transplantation was
performed. The patient was pretrealed with trans-
fused donor bully coat cells followed by cyclophospha-
mide 60 mg/kg for 3 clays. 505 ml of HLA matched BM
from an uncle were given. On the; 8 10th day following
transplantation reticuloeyles were; seen and the' WBC
rose to 2,2O()/mm:>. BM revealed megakaryocytcs and
clusters of myeloid and erylhroid cells. Chromosomal
analysis revealed XY pattern. Concurrently the pa-
tient, developed periorbilal edema and desquamating,
cryllieinalous rash, purpura, abdominal pain, gross
bleeding from the; bowel and le>w factors II, V, VII
and VIII with elevated factor I suggesting a consump-
tion coagulopalhy. She; died 10 days following BM
transplantation. Postmortem revealed regenerating
marrow and extensive; plasinacytoid cell proliferation
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in lymph nodes, spleen, lungs and skin consistent with
graft versus host syndrome. A successful marrow graft
in posthepatitis aplasia can be achieved.

131 Liberal Versus Restricted Indications for Oxygen in
RDS: A Controlled Trial. ROBERT H. USHER,
Royal Victoria Hosp. and McGill Univ.,
Montreal (introduced by Mary E. Avery).

Oxygen therapy for RDS may improve the course
of the syndrome by increasing pulmonary perfusion,
improving myocardial, renal and cerebral function,
and by preventing lactic acidosis. Conversely, it may
aggravate the disease by pulmonary toxicity. In an
attempt to assess the balance between benefits and risk,
oxygen therapy for RDS was given during the first
72 h of life according to liberal indications in 75 infants
(for PaO2 below 80 or PcapO2 below 55 mm Hg), and
according to more restricted indications in 75 others
(for PaO2 below 40 or PcapO2 below 35 mm Hg). The
2 groups were well matched and had a similar severity
of RDS at 1 h of age. Concentrations of oxygen exceed-
ing 60% ambient were required in 50% of liberal and
10% of restricted oxygen cases.

Mortality was similar among the 45 infants weighing
500-1,250 g (68% liberal vs. 69% restricted). Infants
weighing more than 1,250 g had a higher mortality
when treated with liberal than with restricted oxygen
(2% of 51 vs. 9% of 54). The liberal group developed
more severe respiratory distress, more rales, faster
respirations and more severe x-ray changes. Their
pCO2 and lactic acid rose to higher levels and they
required 30% more bicarbonate to maintain a blood
pH of 7.35. Liberal oxygen as defined therefore, con-
ferred no apparent benefit and caused significant pul-
monary oxygen toxicity.

132 Pulmonary Pathology in Lambs with Hyaline Mem-
brane Disease Ventilated with Air and 100% O2.
J . R . R A Y E , R. L. GUTBERLET, G.FAXELIUS, S.
SWANSTROM, V. S.LEQUIRE and M.T. STAHL-
MAN, Vanderbilt Med. Sch., Dept. of Ped. and
Path., Nashville, Tenn.

There has been increasing controversy over the role
of oxygen in the clinical and pathological picture of
severe HMD assisted with positive pressure ventilation.
For this reason a control study of the effects of 100%
O2 versus room air administered by IPPV to premature
lambs with induced HMD was initiated. Ewes of 132—
136 days gestation were made hypotensive with pento-
linium and delivered 24 h later by cesarean section.
Such lambs have previously been, shown to develop
the pathological sequence characteristic of HMD.
Singleton lambs were immediately intubated, suc-
tioned and ventilated with room air. A tracheostomy
was performed and the RLL isolated with a Foley
balloon catheter. The isolated lobe and remaining lung
were ventilated separately with Bird respirators on
either O2 or room air. Twin lambs were intubated and
ventilated either with room air or O2. Catheters were
placed in Ao, SVC and, when feasible, PA and LA.
Twin lambs were monitored until one died; the other
was then sacrificed (1 54 to 11 h). Lambs ventilated
with 100% O2 had a striking PAO2 to PaO2 gradient,
metabolic acidosis, and lower PA pressures. All por-
tions of lung examined showed some slough of alveolar
duct and respiratory bronchiolar epithelium, pulmon-
ary edema and arteriolar constriction. Portions of lung
ventilated with 100% O2 showed more advanced cel-
lular slough, further advanced membrane formation

and more alveolar fluid. These findings suggest that,
in severe HMD when cellular slough is already occur-
ring, high PAO2 m a y cause further direct damage to
pulmonary epithelium, as well as increasing exudation
of fluid from damaged capillaries by promoting L -*R
shunting, resulting in more extensive hyaline mem-
brane formation.

133 The Special Relation Between Oxygen and Nitrogen
in Pulmonary Injury. D. R. SHANKLIN, Pritzker
Sch. of Med. Univ. of Chicago, Depts. of Obstet.
and Path., Chicago, IL.

The lungs of post-vagotomy newborn rabbits show
the lesion of hyaline membrane disease in extent direct-
ly proportional to the percentage of oxygen in poly-
baric (0.2-3.0 Atm. Abs.) mixtures [Lab. Invest. 21:
439, 1969]. At 7 % O2 lesions do not form, but all vago-
tomized animals die. Comparative gas studies show
the direct proportionality to be related to nitrogen it-
self, probably through physical interaction at the pul-
monary interface [South, med. J. 61: 1338, 1968; Fed.
Proc. 28: 654, 1969]. In 3% O2 (1 Atm.) further dis-
sociation between mortality and pulmonary lesion is
seen. 3% O2 in nitrogen is 100% lethal without vago-
tomy over a time course (0.3—27.0 h) questionably
longer (0.02 > p > 0.01), but otherwise similar to vago-
tomy effects. Minimal lesions are seen in both (2—3 %
extent). 3% O2 in helium with or without vagotomy
shows moderate lesions (19—32% extent); without
vagotomy only 7 % die by 24 and 40 % by 48 h. 3 % O2
in sulfur hexafluoride shows moderate lesions (7-15%
extent) after vagotomy; without vagotomy only 15%
die by 24 and 26% by 48 h. The protective effect of
SF6 after vagotomy [South, med. J., ibid] is thus seen
only at 20% + O2. The difference in survival without
vagotomy between N2, He and SF6 is highly significant
(p< 0.001), and probably due to better uptake of
oxygen. These data suggest a special relation between
O2 and N2, enhancing the importance of physical attri-
butes, molecular size, shape, etc. They also suggest a
further mediation of blocking by N2 through physico-
chemical interaction which is not shown by He or SF6
in relation to O2. The limit of 'hypoxic' tolerance
(> 3% _O2) described by G. AVERY [Pediatrics 32: 801,
1963], inter alia, is thus an effect of specific interaction
of oxygen and nitrogen. (Supported by the John A.
Hartford Foundation, New York.)

134 Continuous Positive Airway Pressure with Spontaneous
Respiration: A Mew Method of Increasing Arterial
Oxygenation in the Respiratory Distress Syndrome.
GEORGE A.GREGORY, JOSEPH A.KITTERMAN,
RODERIO H. PHIBBS, WILLIAM H.TOOLEY and
WILLIAM K.HAMILTON, Univ. of California,
San Francisco Med. Center, Depts. of Anesth.,
Ped. and Cardiovasc. Res. Inst.

Seven infants < 12 hours of age, weighing 1.1-2.8 kg
and severely ill with idiopathic respiratory distress
syndrome (IRDS) were allowed to breathe spontane-
ously against a continuous positive airway pressure
(CPAP). Before CPAP they were unable to maintain
an O2 tension in the descending aorta (PaO2) > 50 mm
Hg in 100% O2, were candidates for mechanical ven-
tilation and had probabilities of survival from 0-0.3
[STAHLMAN et al., New Engl.J.Med. 276: 303, 1967].
After application of CPAP up to 12 mm Hg, PaO2 rose
at once in all. In 6/7 adequate oxygenation was main-
tained by CPAP until recovery; 1 died of IRDS despite
use of CPAP and subsequent mechanical ventilation.
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