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Comparative Effect of Vitamin K and Whole Blood on Prod 

thrombin Deficiency of Newborn Infant. 

H. C. \$'ILLI-MSES, €1. E. ST-U?LE:R ASL, C. -2. OIVES. (Introduced 
by E. D. P1ass.j 

From the Depnrtwents of Obstetrics a 1 ~ l  G y n . e d ~ g ~ j ,  mid Pediatrics, S ta te  
University of Iowa, Ioica C i t y ,  loicct. 

The etiologic importance of a plasma prothrombin deficiency in 
the bleeding tendencies of obstructive jaundice. biliary fistula, and 
severe liver damage has been receiving prominent attention. 

In 1937, it was first sho\vii7 that the hleeding in heinorrhagic 
disease of the newborn is a manifestation of prothrombin lack. 
Recent investigators?-14 have reported a physiological depression of 
the plasma prothrombin during the first felv days of life in the 
majority of infants. The infant's ~i-otlii-c,nibiii is essentially nornial 
at birth but falls to 2O-SOF of nornial within the next few days and 
returns to its original level by the fifth to seventh day. Chart 1 illus- 
trates the curves obtained in 3 normal infants. When this depres- 
sion is extreme, infants may have a hemoi-i-hagic tendency (nielena, 
hematemesis, etc. ) .5-1) 

I t  should be noted that the various one-stage methods used for 
prothrombin deterniinati~iis~~-" measure not only prothrombin con- 
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CHART 1. 
Daily prothrombin levels in 3 normal newborn infants. 

centration but also the rate of prothrombin conversion to thrombin. 
Inasmuch as this conversion rate is variable and can at times corn-- 
pensate for a low prothrombin,3$ 1 6 ,  ''7 '' the methods employed fur- 
iiish a more reliable index of a possible bleeding tendency than does 
the more complex 2-stage test'" which measures only prothrombin 
concentration. 

The time-honored treatment of heniorrhagic disease of the new- 
born is the administration of whole blood, either intravenously, 
intramuscularly or subcutaneously. The prophylactic and curative 
r6le of vitamin K in this disease was first reported in 1939' and 
is now well established. The purpose of this study was to compare 
the effect of vitamin K and of maternal whole blood on the pro- 
thrombin time of newborn infants. 

Twenty-three healthy infants, 3 or 4 days old and 
weighing 2650 to 4900 g, were used. 14t this age the plasma pro- 
thrombin approaches its lowest level and remains depressed for at 
least one day. 

Aqueous solutions of 4-amino-2-niethyl-naphtho1, a synthetic 
form of vitamin K, (Synkamin; Parke, Davis and Company), were 
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administered orally, intramuscularly and intravenously, in doses of 
one niilligrani. This preparation may produce vomiting when given 
by mouth. 

Maternal whole ldood was given subcutaneously and intraniuscu- 
larly in 15 cc doses and the sanie aiiiount was administered intra- 
venously after tlie addition of 2 cc of 2.S% sodiuni citrate solution. 
Each of 2 babies was given T cc of human seruni by the intravenous 
route. The serum was obtained from whole blood which was allowed 
to clot spontaneously a i d  then stand for 12 hours, when less than 
1 % of the original prothroiiibin remained. 

Determinations of prothrombin levels were performed by a micro- 
adaptation of the “Bedside“ test.’“ Capillary blood, obtained by 
heel puncture, was niixed with throniboplastin in a 1O: l  ratio, on a 
clean glass slide. As in the “Bedside” test, protlironibin is recorded 
in percent of normal : 

clotting time of normal 

clotting time of patient 
>/: 100. 

It will be noted in the charts that even when the age 
factor is constant there is considerable variation in tlie initial pro- 
thrombin level. As controls, several additional prothrombin de- 
terminations were made on the blood of 5 untreated infants with 
initial readings ranging from 40 to 65 %. Invariably the values 
remained essentially constant during a 10- 1 5-hour observation. 
W e  have assumed, therefore, that the initial reading for any infant 
established tlie prothrombin level for that baby, for the succeeding 
several hours. 

Administration of synthetic vitaiiiiii K to 6 infants, regardless of 
route, resulted in a rapid rise in tlie prothrombin level (Chart 2).  
In every case the prothrombin values were at least 50% of nornial 
within 3-4 hours a i d  70% in 6 hours. 

Fifteen cubic centimeters of whole blood, when injected intra- 
venously into 4 babies. raised the prothrombin level approximately 
to the point which would have been expected from the addition of 
the protlironibin contained in the added blood (Chart 3 ) .  This slight 
prothrombin elevation appeared shortly after the blood was intro- 
duced. Comparable quantitative increases in tlie plasma prothrom- 
bin following transfusions have been noted in a d ~ 1 t s . l ~  In 2 in- 
fants whose protlironihin levels were 10% of normal at the time 
of  transfusion, tlie values did not rise out of the “danger zone” 
(less than 40%) within the period of observation, but there was no 
bleeding. Vjtaniin K was injected intraniuscular~y into one of these 
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CHART 2. 

Yrotlirombin levels in 6 infants after the administration of vitainin I<. 

2 infants 4 hours after the blood had been given; the prothrombin 
rose from 20% to 80% of normal in 3 hours (Chart 3 ) .  



\ire were unable to demonstrate any prothrombin elevation when 
whole blood was injected suhcutaiieously or intramuscularly into 
6 infants (Chart 3 shows representative cases J .  

That no “stimulating” actitlii is present in the seruni portion of 
blood is iiidicated by the lack of protliroiiibin elevation following 
intravenous injection of 1)rC)tliroiiiljiii-fi-ee seruiii into 3 infants 
( Chart 4). 

Vitamin K, g-iveii orallq- or parenterally. causes a 
rapid rise in the plasma prothrombin level of newborn infants with 
hypoprothrorribitiemia whether there is a heniorrhagic tendency or 
110 clinical maiii festatioii o f  the depressed prothroni1,in level. PVhole 
blood has a slight additive effect when injected intravenously. Sat- 
isfactory treatment with adequate I)lood traiisfusioiis (30-50 cc) has 
the disadvantage of requiring such specialized technical proficiency 
that it is frequently not available n-lien needed. Moreover, some 
time is lost by the need for cross-matchiiig. Iiijectioiis of l->lood, 
other than intravenouslJ-, have 110 efiect 011 the clotting time within 
11- 15 hours. as measured 1))- plasina prothroiihiii levels. 

S i i i i i  ? i i ~ g i .  Observatioiis iiiatle upoii a group of 3- and 4-day-old 
il l  faiit s, who showed the expected hypoprothrombineniia, indicate 
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CHART 4. 

Comparative effect of whole blood administered intramuscularly and sub- 
cutaneously, and of human serum injected intravenously, on prothrombin levels 
of normal infants. 



that maternal whole blood, regardless of the mode of administration, 
is not as effective as vitamin K in raising the plasma prothronibin 
level. Because of the known relationships o f  reduced prothrombin 
levels to heniorrhagic disease of tlie newborn, it is suggested that 
treatment with vitamin K, which produces very rapid and significant 
elevations of the prothrombin, will prove much more effective than 
iiijections of maternal blood. 
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Differential Cell Clounts of Ant. Lobe of Pituitary Glands of 
Rats Showing Diabetic Traits. 

MOLLIE A. GEISS. (Introduced by B. K. Harned.) 
Prom the Department of Pathology, Womm’s Medical College of Pennsylsanin, 

Philadelphia, Penn. 

Recent on studies of a strain of rats with diabetic traits 
have presented evidence of hypei- function of anterior lobe of the 
pituitary gland. The purpose of this investigation was to study the 
anterior lobe of the pituitary gland of this strain by the method of 
cell enumeration. No critical cytological study was done. 

Mntcrid mzd Mpthods. The pituitary glands of 1.5 sexually 
mature male rats of the “diabetic“ strain, atid of an equal number 
of a “non-diabetic” strain matched in sex, age and weight, were 
studied. The average age of tlie “diabetic” rats was 233 days ; of the 
controls, 212 days. The average weight of the “diabetic” rats was 
451 g ; of the controls, 347 g. The glands were not weighed. They 
were fixed in Bouiii’s solution modified according to Goniori,‘ whose 
method for fixing pancreatic islets was followed. The whole gland 
was embedded in paraffin at 57°C. Serial sections were cut in the 
coronal plane at 5 microns and all sections were mounted. The sec- 
tions were stained by Mallory’s Acid Fuchsin-Aniline Blue method as 
modified by Croolte and Russell.’ W e  found that better results were 
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