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interest than no sucli broad AEC fellowship 
a t  all. ' 

The par t  of the statement entitled "Annex" 
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program 4. Announcements should be made by the Atomic Energy 
Commission and the extent of the participation if any 

is to he of the National Research Council sliould be made 
regarded a s  an  appendix which might be made the sub- clear. 
ject of discussion with you. 5. I n  announcing the fellowsliips we believe it the duty 

of the Atomic Energy Commission to see tha t  tlie pros- 
STATEMENTCONCERNING AEC FELLOWSIIIP pective fellows are told the nature of F B I  investiga- TIIE 	 PROGRAM 

~ ' ~ < E P A ~ < E DBY THE COUNCIL OF THE NATIONAL ACADEMY 
oe S~I ICNCES AND SUBMI'ITED BY 1'1's PRESIDENT 

The Council of the National Academy of Sciences has 
considered the request of the Atomic Energy Commission 
for advice as  to  the scope and future of the fellowship 
program, in the light of the restriction placed upon it by 
the amendment to the Indepcrident Offices Appropriation 
Act of 1950. 

Tn our opinion the requirement of F B I  investigation 
and Atomic Energy Commission clearai~ce is ill-advised 
for those fellows who neither work on secret material, nor 
are directly preparing for  work on Atomic Energy Com- 
mission projects. We are convinced tha t  by this restric- 
tion the value of tlie broad program has been greatly 
reduced; we have grave doubts whether the continuance 
of the Atomic Energy Commission Fellowship Program 
thus restricted is in the national interests. Tn these views 
we concur with the opinion expressed by the Executive 
Eoard of the National Research Council. 

Since we hold these views, we believe tha t  the National 
Research Council should not accept tlie responsibility for 
administering the altered fellowship program. 

We hope that, to the extent to which the Atomic Energy 
Commission continues the program, it will iind it possible 
to administer it without our help. Nevertheless, in the 
measure in which our advice in one form or another may 
prove necessary to the Commission, we recognize a n  obli- 
gation to provide such advice. 

We would further urge the Atomic Energy Commission 
to take all proper steps to  see tha t  these restrictive pro- 
visions be omitted from future legislation. We in turn 
shall make known to the Government of tlie United States 
tlre reasons for  the views here expressed. 

1. 	We hope the Atomic Energy Commission will itself 
operate this program. 

2. 	We regard it as  a proper function to advise on setting 
up Atomic Energy Commission panels to select fellows. 

3. 	 I f  it is not possible for tlie Atomic Energy Commission 
to set up  panels, the National Research Council will 
upon request make an  assessment of the qualifications 
of the fellows and a report on the progress of their 
work. 

-

tion and the criteria by which decisions are to  be made 
by the Atomic Energy Commission. 

6. 	 Our special misgivings about F B I  investigation and 
Atomic Energy Commission clearance do not apply to  
candidates for  secret work. 

October 26, 1949 

Letter dated November 17 front Carroll L. Wi l son ,  gen- 
eral manager of the  U .  S .  Atomic Energy Commission,, t o  
Alfred N .  Eichards, president of the  Nation,al Academy 
of Rcienwes: 

We have considered your letter of November 2, 1949, 
and its attached statement prepared by tlie Council of the 
National Academy of Sciences. We understand tha t  the 
Academy does not believe tha t  the National Researell 
Council should accept the responsibility for  administering 
the Atomic Energy Commission fellowship program as  
altered by the amendment to the Independent Onices 
Appropriation Act of 1950. We regret tha t  the restric- 
tions imposed by the fellowship rider have made it neces-
sary for  the National Academy of Sciences to  come to 
tha t  conclusion. We feel, and we know you must also 
feel, tha t  fairness to prospective fellowsliip applicants de- 
mands a statement in the near future of the status of the 
fellowship program. We are therefore writing to  inquire 
if i t  would be acceptable to the National Academy of 
Sciences to have the National Research Council administer 
a fellowship program limited, during the period the re-
strictions of the amendment apply, by  the conditions 
listed below. 

1. No new appointments are  to be made to  predoctoral 
fellowships, except possibly for a small number of fellow- 
ships in secret fields. 

2. The present broad program of postdoctoral fellow- 
ships is  to be limited to those candidates whose proposed 
researell is such that, in the opinion of the Commission, a 
high probability exists of subsequent enrployme~lt requir- 
ing access to secret data. Fellows would not be obligated, 
however, to accept subsequent employment by the  Com- 
mission or one of its contractors. We would expect this 
limitation to confine postdoctoral fellowships in the phys- 
ical sciences to  fewer fields than are now open. The 
present program of postdoctoral fellowships in the bio- 

(Continued on  page 670) 

Growth Failure in School Children as Associated with 
Vitamin B,, Deficiency-Response to Oral Therapy 

Norman C. Wetzel, Warren C. Fargo, Isabel H. Smith, and 
Josephine Heliksonl 
T h e  Children's  F r e s h  Air Camp and Hosp i t a l ,  Cleveland,  Ohio 

D
ESPITE ITS OEIGINAL PROPERTY a s  

a growth-promoting agent  f o r  certain bac- 
tc r ia  (4)a n d  subsequent evidence t h a t  it 
stiinulates animal  growth (1, 2 ) , studies of 

vitamin B,, in  m a n  have been confined t o  i t s  hemato- 

1 With the technical assistance of Dr. Francis Rayless, 
IC(ln:t Chilpniiln. and Barney Tanlkins. 

poictic, clinical, a n d  neurological effects in disease-
viz., pernicious anemia a n d  spruc.  Informat ion o n  i t s  
more  general  nutri t ional value has  t hus  f a r  h a d  t o  
come f r o m  animal  work, i n  which growth could b c  
cxpcrimentally held in check a s  desired, through pur i -  
ficd diets, a n d  thus  through deprivation of B,, o r  of 
other food constituents, with o r  without caloric rcstric- 
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tion. Since deliberate dcpletioii in children is ex-
cluded, the growth effects of K,, rnust be studied 
under constraints whieh parallel those in anemia, in 
thr sense that results mast be appraised, not under 
normal blood or gsowth conditions, but in states of 
hematopathology and of growth failure, respectively. 
I n  the ease of growth disturbance, however, the con- 
straints are even more rigid, for, although it is per- 
missible to follow B,, hcmatopoiesis in "untreated" 
or in "recently untreated" patients-that is, essentially 
under initial conditions of depletion-it happens that 
ally one of a number of nonspecific agents, even mere 
environmental change, can set recovery from growth 
failure in motion. What this means is that a growth 
stimulus attributable to vitamin B,, must be demon- 
strated in the face of whatever recovery had already 
set in, and hence by potentiation of such prior ef- 
fects, which had therpsclvcs, moreover, been sufficiently 
stable to be taking place under a condition of statis- 
tical control. Technically, the prcrblenl is one of "inl- 
proving an improvement" and of measuring both. 

Certain other aspects should be considered in order 
to clarify interpretations. Onset of simple growth 
failure in school age children, as evaluated by the 
Grid technique ( 5 ) , is characterized by quite specific 
deviations beyond known tolerance' values for two 
chief parameters, the direction (Fig. I-A) and the 
speed of physical development (B),  with associated 
deviations in body size (level) and shape (physique 
channel) and with the consequent accumulation of 
corresponding caloric "fuel debts" (6). Recovery, on 
the other hand, is measured by reversal of such trends 
and, in particular, by the extent to which physique is 
restored, lag made up, and fuel debt repaid. 

For practical purposes, the chief tolerance values in 
healthy growth niay be taken as follows: no child 
should lose more than 2 channel of physique in 10 
levels of advancement and it should not fail by more 
than 2 or 3 levels to attain its expected year-end level 
position if it  is to develop a t  the normal rate of 1level 
per m o ~ t h  or 12  levels per year. These parameters 
and tolerances, it  may be emphasized, are independent 
of race, sex, weight, hright, size, shape, and-up to 
maturation-of age. 

As a rule, recovery frorn and treatment of simple 
growth failure in school children, whether mild, niod- 
crate, or severe as regards physique loss, level lag, or 
calorie debt, is readily achieved through systematic 
programming designed to meet individual needs (6).  
Some of the prominent elements of such programs are 
good hygiene, balance between exercise and rest, 
planned calorie conservation, and enlotional calm, all 
aimed a t  restoring physique to par, and eliminating 
lag and fuel debts. The affliction is peculiarly ame-

Brc;. 1. (:ro.ivlh responsrs to oral vi.ta1)~in BIZ.  A-ni-
rrctionk~l shift with increasinq phgsiqoe in Case 5.  U-Lrvel 
gains in five reactors with conddcnce bands for No. 5. C-
The previous 208-day regression of Grid level on time with 
i ts  0.001 confidence band; data show existence of Shewhart 
( 5 )  statc of corrtrol. Lower C-l<,~te of development for 
No. 5,  wit11 st;t~rtlartl error and error b;~ntl. 1)-Velocity 
surge in No. Ci following a(1ministr;ltion of BIZand the 0.001 
conlidrncr hti'nd. 

nable to group or institutional managenlent when indi- 
vidual personality problems can be worked out. Ob-
viously, diets must supply all daily needs including 
overages to cover fuel debts (6) ; composition approxi- 
mates carbohydrates 50 percent, fats 36 percent, and 
proteins 15  percent. On occasion, vitamin supple-
ments are required. Nutrition is clearly to be ernpha- 
sized becausr it is always involved in recovery, regard- 
less of the main or inciting cause or causes that led to 
growth failure. 

We have repeatedly observed beneficial effects from 
vitamin supplements or from oral administration of 
whole liver extract2 which are specially prescribed 
when progress has been delayed out of proportion to 
physical or other findings. On the other hand, we 
have been irnpressed with unaccountably slow progress 
in spite of intensive effort to sccsk out causes and to 
establish more satishctory recovery rates. At such 
times, the possibility of unknown and otherwise un- 
heralded deficiencies has naturally suggested itself. 

I n  August 1949 we began to administer 10 vg of 
crystalline vitamin R,, orally3 to I1 children (6  boys, 
5 girls; ages 5-12 years) 3 of whom (30s. 2, 4, 5 of 
Fig. 1 )  were selected on account of slow progress, the 
remaining S a t  random from a group of 76 under 
regular care for varying degrees of malnutrition and 
in varying states of recovery from simple growth 

2 'irst s n ~ g t ~ s t e dto us by 1':11kl Gyiirgy in 1941. 
s Crystallin+%vitamill BIZ (CobioneR) was kindly supplied 

by the Mcd!cal 1)ivision of i\lel.ck R. Company, Ine. of Rah-
way, Neu .J~rse?.  
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failure. Oral administration of the sanle dose was 
continued daily a t  the time of the usual Inidmorning 
milk offering. Heights and wrights (clothes off) wcre 

TABLE 3 

RATES OIP I)EJ,EI,OI'MENT, STANDARD E R K O I ~ S ,  ETC. 

T,evels per month 2 

1 2.50 C0.40 5 . 3 0 1 0 . 4 2 2 . 8 0 ? 0 . 5 6  9 5 . 0 0 0 . 0 0 1  
2 .  0.65 k0 .12  3 .40+0. f iC2.74+0.63 15 4 .350 .001  
3 0.65 k 0 . 3 8  4 .52+0 .603 .87+0 .68  7 5 . 6 f i 0 . 0 0 1  
4 1.89 ?0.62 4 .71+0 .312 .81+0 .69  1 0 4 . 0 9 0 . 0 1  
5 1 .1131  0.050 3.18 + 0.25 2.06 C 0.23 13 8.96 0.001 

G.5 
Controls 2.27 70.1R . . . . . . . . . . . . . . . . . .  317 . . . . . . .  


6 Non-
reactors 1.86 + 0.12 2.00 C 0.70 0.00 . . . . . . . . . .  

* Errors of differences co~np uted from pooled vari:laces. 

rerneasur'd wcekly a t  the same hour. All other pro- 
gram elements were strictly maintained as before on 
an individual basis. A child, for example, who had 
been getting extra rpst, or another who had bern re- 
criving whole liver extract, continued to do so. 

Five of the original I1 subjects responded dramati- 
cally to this single change in routine represented by 
the administration of B,,, the effects being objectively 
measurcd by physique and level gains as charted on 
each child's Grid rccord and, for utmost accuracy, 
as calculatcd from the corresponding equations for 
physiquc, P, and levcl of developm,-nt, D ( 5 ) .  Before 
and after values of rcgrcssion cocfficients, standard 
errors thereof, and confidence bands for valucs of 
p =0.01 and 0.001 were likewise computed, with due 
allowance for degrees of freedom available from the 
number of previous observations. Untreated rcsident 
children were a tirnc-place-scason control group. 

Results surninarizcd in Tablc 1and in Fig. 1-B show 
that 4 of the 5 reactors achieved an avcrage gain of 
more than 8 levcls in 8 wecks, and thus somewhat more 
than the rcsponse of Case 5 who, though gaining only 
54 levels in the same interval, neverthcless excccdcd 
her own 8th weck expectancy (as estimated from the 
extcnsion [B] of thc regression [C])  by 3.6 levcls, so 
that t =12.3 and p is considerably lcss than 0.001 for 
the 6 degrces of frcedom contributed by thc prcvious 
208-day control pcriod in C. The rcsponse of Case 5 
is furthcr dcfined in Fig. 1-A, -C, and -D. In  par- 
ticular, hcr course of developincnt in 1-A, which had 

been deviating by niore than channel per 10 levels 
advance, shifted prolnptly in the direction of inereas- 
ing physique; in upper 1-C are the linear regression 
of level on age (time) and the confidence bands for 
p = 0.001; in lower I-C, the corresponding constant 
rate of developm~nt, 1.113 2 0.050 levels per month, 
with its associated error band of 3 ~ , .  The statistical 
evidence of 1-C illustrates thc attainment of Shewhart 
(3) conditions of control prior to administration of 
vitamin BIZ. Finally, in section Fig. 1-D is shown the 
pulselike surge in the speed of development corre-
sponding to the level gains of Case 5 in I-B, along 
with the 0.001 confidence band based on the degrees 
of freedom available a t  successive weekly observations. 
From Fig. 1-B and -D the effect of B,, had become 
statistically significant a t  the p = 0.01 level by the end 
of the third week, and a t  the p = 0.001 value by the 
fourth week. 

Clinical examinations prior to BIZ ingestion revealed 
no eharacateristie or even suggestive regional signs in 
hair, skin, eyes, mouth, or nervous system. The only 
noticeablc clinical changes after B,, administration 
were those of increased physical vigor, alertness, better 
general behavior, but above all, a definite increase in 
appetite, manifested by demands for ('second help- 
ings," as contrasted with comparatively indolent food 
habits beforc. Modcrate eosinophilia (6-8 pcrccnt) 
and reticulocytosis (0.6-0.9 perccnt) wcre found in 
9 of the 11subjccts. 

The most dramatic gencral effects were shown by 
Casc 2, a boy with severe allergic bronchitis, whose 
slcep for 1 2  months bcforc had been regularly inter- 
ruptcd by asthmatic attacks and whosc daytime whcrx- 
ing pcrrnittcd little dcsire for food, not to mention 
time for eating it. His growth rcsponse was accolrl- 
panied by a remarkable attenuation of symptoins; in 
fact, these simply vanished during thc first week, to 
the surprise of cvcry attendant, lay or professional. 
What possible connections there may be between B,,, 
its influence on protein ~netabolism, and allrrgic dis- 
turbance, are qucstions for further invcstigation. 

Takcn togcther, the forcgoing results speak, and 
they speak with measurable statistical certainty, of 
what may be termed B,, functional deficiency, that 
was definitely benefited by oral therapy. As a final 
mcasure of effects it may bc rrinarkcd that the growth 
responses werc equivalent to another 100-240 days 
of rcgular institutional care without the hclp of R,,. 
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