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CHAPTER I
IRTRODUCTIONR

The degree to which the normal eye can bhe sdapted %o
the dark 1s related to or dependent upon the eye's ability
to regenerate visual purple. The relstionship of vitamin A&
to the visual eycle 28 found by Tansleyi has cauged mich
development in improved methods of detecting vitemin A de~
ficiency. For the most part these new methods have been
applied to amdults snd school age children.

Recent studies have verlfied the blo-photometer tests
as & reliable means for measuring vitemin A stores in both
adults and school children. Jeans, Zentmire, and Blanchard2
were the first to report the successful use of this means
of testinglschoal children, and thelr reports were confirmed

3
by Jeghers , 1937.

‘Ratherine Tensley, "The Regeneration of Visual Purple,
Its Relation to Dark Adaptation and Night Blindness," Journal
of Physiology, IXXI (1931), 442-458,

2P. C. Jeans, Evelyn Blanchard and Zelma Zentmirs,
"Dark Adeptation of Vitamin A," Journal Americen Medical
Assoclation, CVIII (1937), 451.

3Harar& Jeghers, "The Degree and Prevalence of Vitamin
A Deficienc¥ in Adults," Journal Americen Medical Association,
CVIIT (1987), 751. T




Stelninger and Haber%sé, 1939, used the blo~photometer
tegts as a means of measuring vitamin A stores 1n adults el
children, and they report that the test 1s relimble.

There was some dlvergence of opinion, howsver, in regard
to the use of the blo-photometer as a method of measuring the
variations in dark adaptation in children. Snellingﬁ, 1938,
reported an investigation whieh shows the method to be unsatis-
factory with the use of children. Baum and Emeoarﬁﬁ, 1940,
reported no correlation with blood vitamin & values and the
bio~-photometric readings. |

Lewis and Hﬁig?, 1940, carried out & dark adaptation
test on two pre-school children, ages three end filve years,
These children could not distinguish between the right and
left hand; 8o a luminous vial was fastened by adhesive tape
to the Iindex fingers, end they were asked to point in the
position of the test light. The investigators reported they
were able to obtaln threshold values with this fechnique.

4 : v o a |

“Grace Steininger and Lydis Roberts, "Biophotometer
Test as Index of Nutritional Status for Viteamin A% Archives
Internal Medieine, IXIV (1939), 1170, o

50‘ Es 8Snelling, "The Biophotometer in Testing Vitamin
A Deficiency," Mmerigcen Journel of Disesses of Children, LVI
(1938}, 939, )
6%. S, Baum and Augusta B. MeCoord, "The Relatlonship
Between Bicphotometrle Tests and Vitamin A Content of the
Blood of Children," Journal of Pediatrics, XVI (1940), 409,

73, ¥ Lewlis and Clerk Haig, "Vitamin 4 Status of
Children es Determined by Dark Adaptation,” Journal of Pe-
diatrics, XVI (1940}, 285,




The apparatus for the study wes devised in their laboratory.
In an earilier study Lewis and Haigs carried out & sucecessful
derk adaptatlon test with infants. The investigators used
thelr own speclally devised appareabus.,

4 comparison of two methods of measuring dark sdapta-

®, 1941. They compared

tion was made by Bckardt and Johnson
the blo-photometer and the Heeht and Schlaer Adap-o-metor.

As & result of this study, the blo-photometsr was recormendsd
as more sulteble for use in a prﬁctitianer‘ﬁ offles bescause

- of the simplicity in operation and caleulation of its results.
In conclusion, 1t was recommended that the bio-phokomeber is
valuable in glving a true pleture of dark adaptation.

10

Palmer and Blumberg™ , 1937, found the blowphotometer

sufficlently simple to be applied %o six yesr olds. If, then,

Lewis &nﬁ'Haig;l, 1940, were @ble %o obtalin derk edaptation

7. M. Lewis ana Clark Halg, "Vitsmin & Requirements
in Infents as Determined by Dark Maptation,” Journal of
Pedistries, Xv (1939), 8iz., -

gﬁabert E. Eekardt and Lorand V. Jolmson, "A Compearison
of Two Methods of Measuring Derk Adeptation,” Journal of
Pediastrics, XVIII No. 2 (1941), 195. ]

1%, =, Palmer and Harold Blumberg, 'Use of Derk Adap-
tatlon Teshnigue in the Messure of Vitemin A Deficlency in
117, M. Lewls and Clark Halg, "Vitamin A Status of
Children as Determined by Derk Maptation," Journal of Pe-
distries, XVI (1940), 285, T o




thresholds on pre~school children by one method, and Pelmer
and Blumberglg, 1937, could use the bilowphotometer with six
year olds, it was reasonable to relieve that the bio-photometer
could be adapted to use with pre-school children.

The question of & "learning factor" is inveolved with
the use of the bilo-photometer in determining dark adaptation

13

of children. Palmer and Blumberg™ , 1937, attributed a galn

in dark adaptaticn with school children to the "learning face
tor." However, in s later study, Palmerlé, 1938, made no
such report.

Silkl5, 1940, 1n a study of second and third grade
children obtalned successful results with no learning fac-
tor involved when repeated tests were made using the biow
photometer. Eekardt and Jchnsnnls, 1941, previously men-
tioned, slso found no learning factor involved when using
the blo=photometer.

Evidence points to the fact that there is a relationship

lgPalmer end Blumberg, op. cit.

B2
2,
Ib’ldn

146. E. Palmer, "The Dark Adaptation Test in Vitamin
A Deficiency,"” American Journal of Public Health, XXVIII
(1938), 309,

lgM. R. 811k, "Vitamin A Administration and Dark Adap-
tation of Second and Third Grade Children,” (Unpublished
Thesls for Master's Degree, Depariment of Home Economics,
North Texas State Teachers College, 1940), 26.

6
Eckardt end Johnson, op. cit.
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between age and derk sdaptation, Hecht and ﬁanﬁelbmnw,

1937, reported thet en investigation shows that age hes gsome
influence on dark adaptstion. The cone threshold was found
to slowly resist with agia, because of the yellowing of the
color media. Stelninger and R&bez‘tal% 1939, found that adults
over thisty with an optimal intake of vitamin A head s:ignii‘i-
cantly poorer dark sdeption then did children or young adults.
However, Rﬁh‘?ﬁiﬂig* 1940, in a study of dark a&aiﬁtﬂﬁi&n in prie-
mary children fownd no réia‘si onship batween theée ;ymmg apes
and dark sdaptation. [

i . Because of the paucity of evidence with regard to derk
adaptation and the vitamin A status of pra*sﬁhsél f a’zﬁ;&iﬁrm,,
this study 1s made« %e"pimpnse, therefors, is to aéd to.

the avallable dabs on fﬁi‘s subjeet through an invﬁﬁtigﬁticn
of the hia-wph@iﬁmetﬁr ag & means of daﬁeetmg.vitmm‘ A

deficlency in pre-school children.

:‘:'?Selig Heeht end Joseph Mendelbaun, "The Relation
Between Vitamin A and Dark AMaptation," Journsl Amerflcen
Medical dssoclation, CXIT (1939), 1910-1816.

s S
steinlnger and Roberts, op. git.

wlaoia Rohrer, "Dark Adsptation of Secord snd Thiprd.
Crade Children," (Unpublished Thesis for Hester's Degree,
Department of Home Economies, North Texas State Teschers
College, 1940}, 31, ‘



CHAPTYR II
PROCEDURE

A photometer such as was described by Jeans and cow

werkeral

» 1937, was used in this study, The instrument was
53 Frober~Faybor2 Blow-photometer No, A, 25. It was installed
in & dark rooms The only light presentwes the flashing of
a small, covered red bulb for the purpose of reading the meters
at the timed intervals during the testing period. The long
testing technique as described by Jeans was used in this study «
A total of twenby-three mimites comprised sach testing
period -~ a ten minute fore period in the dark, exposure to
the bright light for three minutes, and then snother ten
minute period in the dark. Readings were maﬁe~at'the Dem
ginning, end, and in the middle of the fore perlod, and at
the end of the exposure to the bright llghts This resding
was made within twenty-seconds by a stop watch. Thres readings
were made during the recovery period,
Readings were made In terms of the setting of the rheo-

stat dial controlling the lighting, these values being converted

1P‘ C. Jeans, Evelyn Blanchard, and Zelms Zentmire,
"Dark Adaptation of Vitemin 4," Journal #frerican Medical
dssociation, CVIII (1937), 451. ‘ ‘

2,
Frober~Faybor Blo~photometer, Cincinnati, Ohlo.
Parchased November, 1930,



subsequently to the light values by means of a conversion
table prepared by ceallbration of the instrument, The values
obtained represented the least amount of light required %o
see the test objects Since the auount of lisht required nor-
mally decrecased throughout the test period, a curve was ob-
tained when the light threshold values were plotbted agsinst
tines

The reiina possesses two kinds of recesptors: rods Loy
vague cclorless vision abt low intensitles, and cones for
scute color vislions at high intensitles; and they are dis-
trivuted over the retina in a definlte and cheracteristic
menners This makes the retina a structure of a very complex
type. Dark edsptation 1s accomplished by both rods and cones.
The measurcment of this visual threshold 1n pre-school children
ls the concern of thils sbtudy.

In crder to become more familiar with the instrument
end to gain some skill in manipulation, it waes necessary to
do some prelimlnary testing. Seventeen college students weore
used as subjecta.

3oventeen pre-school children from the summer play school
of North Texss State Teachers College were used in this study
during June, July, and Mgust, 1940, The ages of these chile
dren ranged from three to five years. Twoelve were given only
one test each, three were given two tests, one was glven three
tests, and another was gilven four tests. Where more then one
test was mede on a subject, there was, usually, & pariod of

one week between sach test,



Jdoans, Zentmlre and Blanchard® statet "There iz no
need for the eyes to be closed in a dark room." However,
each child wore dark glesses during the rest periods.

To be sure these small children did not confuse the
right with the left hend, the sides werse namsd or the operse-.
tor would touch the child's knee on the right side.

It was necessary In the begimning for the operator to
gain the confidence and cooperation of esch child before
taking him into the derk room. Since the operator was =
stranger to each child, in the beglnning of the study, the
time required to become suffieclently scquainbed to obtain
cooperation was from thirty minutes to en hour. This $ime
was spent 1n walkling about the campus, observing the birds
and the fish pond, walking to the store for some needed pur=
chese, or riding in the car for & few mimites. The experi~
mental rats In the research laboratory served as g dreawing
card to lure the children to the test room, the usual pro=
cedure being to ses the rats and then go to the test rooms
In most instencesz, after friendship was established between
the operator and the child, this progedure worked satisface
torily.

It was discoversd by the operator if she called at

Py C. Jeans, Evelyn Blanchard, and Zelme Zentmire,
"Dark Adaptation of Viteamin ﬁi“ Jaurnal dmerican Medical
dssoclietion, CVIII (1937), 451. ' ‘




the child's home and took him to the laboratory that the
time needed to obtain cooperation was much less than if he
was accompenied by his mother or some one else in charge.

If he was willing to leave his home in company with a sirane
gér, it took only a short time to establish & companionship
necessary for complete coepération &nd confidence.

One four year old chlld, accompanied by her mother,
was finally persuaded to go into the test room, but readings
could not be taken because the operator could not get her
to follow instructions.

Another four year old chlld, sccompanied by her mother,
wag satlsfactorlly tested only after the mother was urged
to leave the child for the operator to manesge alone. #Another
child, age three, never became reconciled to the dark room
for the length of time necessary for testing.

It was necessary to keep a child pacified a8t Intervals
between readings during the twenty-three minute test period.
The operator used songs and storles to enbtertain the subject
and keep him in a cooperative mood. Each c¢hild was told sbout
the bright light in advance of the btime for the exposure. In
preparation for this, the ldea of an imsginery picture show was
ereated iIn hls mind and he looked forward to 1ts appearance.
When it did appear, the operator described scenes of intersst
to each individual child that would be "fun to see" if the

instrument should suddenly turn into & "pleture show maschine.!
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This pleying upon the child's vivid imagination was suce
cegaful In all bubt the two cases slready described in which
no readings could be obtained,

A1l children used in this study were fpom professional
homes ,

In order to further study the rellability of the blo- .
photometeric readings of these pre-school children, permise-
glon to Teed vitamln A supplement Lo three children was obw
tained from the parents« Each cepsule contained not less
than ten thousand U. 8. P. vitemin 4 and one hundred forty-
five U. 3. P. vitamin D. Parents cooperated in seelng thet.

these capsules of Haliver Oll were administered regularly.



CHAPTER III
DISCUSS TON

The results of the bilo=photometric reedings obtalned
in this study from fifteen pre-~school children are shown
in figures plotted with Jeanﬂ'l, 1937, normal eurve for
achool ege children, Jeans, Zentmire and Blanchardg, 1957,
refer to the exposure to the bright light as the "eritical
reading. They consider all curves which contain e "criti-
cal® reading of 0.49 millifoot candle or less within the
normel renge, while those greater than 0.70 millifoot candle
are in the clinicel or sub-normsl range.

In Figure 1, which shows the plotted curves of the
Initiel readings of the fifteen pre-school children, sevén
of the subjects fall within the normal range and elght sube
Jects Tall within the sub-normel rsnge., From the results
of these inlitlal readings 1t is reasonable to accept the
fact that children of this age wey be measured relisbly for
dark adaptation with the bio«photometer.

During the three minute exposure to the bright light
the visual purple is being bleached and regenerated at the

13@&&5, Zentmire and Blenchard, op. clt.

PIbid.
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5, 1937. If there is an ade=-

same tiwme, secoring to Jeans
quate supply of Vitamina A bresent, there will be rapid re-
generation even iIn the presence of llghts If &2 subject
could regenerate visual purple as fast as it 1s belng bleached,
1t would require no more light for the lact reading of the
recovery period than for the last reading of the fore period,
This reaction, however, differs greatly with individuals.
This fact ls exemplified in Figure 1, previous ly mentloned,
which shows curves of various degrees resulting from the
plotting of the initial readings of fifteen pre-school chile
dren. |

The fact that small childrenk offer mar ¢ dAifficulty in
a study of this nature than do young adulte or school chile
dren necessitates much preliminary preperation. The ehildren
are easlly distracted, they are often afraid of the dsrk, and
they sometimes refuse to follow Instructions. They cannot
alweys make rapld decisions as to what they see. One ineci-
dent to show that the operator has carefully managed to allevi-
ate these difficultles Is illustrated in Figuve 2, whlch is
the result of the retesting of subject N. D., age five years,
The flgure shows the curves plotted ss the vesult of the readings

made on two successive days at the same hour. The result shows

Stpid.



the "eritical" resding to be the ssme on both days, although
some of the other readings vary as 1little as .03, which is
inslgnificent in considering the relationship of the several
readings of a test periéd. The threshold of W. D. was .4,
which is normal sccording to Jesns, Zentmire, and Blanchardé,
1937,

Figure 3 expleins further investigations with & sube
Jeet, B. P., four years of age. Thls subjeet is cooperative
end easlly adaspted to the dark room. The first curve plotted
on Figure 3 is the result of the initisl reading, end it shows
g "eritical® resding of 2.2. This result classifies the sube
Ject es decldedly sub-normal according to Jeens, Zentmlre,
and Blanmhard’ss, 1937, norm. The second curve 1s the result
of a reading teken one week later after daelly administration
of capsules contalning not less than ten thousand U, 8. P.
of vitemin A concentrate. The "eritical" reading at this
point i1s «3 which is within Jeans, Zentmire, and Elancharﬁ'sﬁ,
1937, normal range. A third reading one week from the date ;
of the second resding is shown in the thiwd curve of the above
mentioned figure. The "eritlcal” resding here shows .6, which
is considered borderline. St1ll a fourth reading is shown,

having been made one weck later than the third reading. This

Pa—
Ibid.

i

“Ipid.

“Ibig.
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fourth reading is .7, which 12 s5t11l borderline. No vitemin

A concentrate wes edministered after the second reading, The
poor dark sdaptation shown after the withdrewal of the vitemin
A 1s further proof that the reesdings are relisble, The results
obtained in this case show that the four year old subject, B. P,
is capeble of a rapldly lowering threshold in the presence of
vitemin & supplement. The dosage, in this instence, was not
less than ten thousend U. S. P, daily. Lewis and ﬁaigv, 1939,
report a study in which two infants were glven thirty thousand
end fifty thousend U. 8. P. at a single dose, which caused the
threshold to rsturn to normal, after complete derk edaptatlon,
in forty %o sixty~five minutes respectively. These authors
used a method of thelr own deviece to meagsure the dark adapte-
tion. If these investigstors abtain valid results with thelr
method of measuring the lowered threshold in infents, 1t is
within reason that the results obtained on the bilo=photometer
with subject B. P. are equally as valld. Additionel proof of
the rellabillty of these tests wlth subject B, P. is observed
in the rise and subsequent reverssl of the visual threshold
in relation to the vitemin ﬁ-ﬁﬂp?l@M&nt¥~ The threshold, after
the supplement, resches normal but bagins a conslaetant rice
Immediately following the omission of the supplenent as shown

in the curves of the third and fourth "eritical" resdings,

7.

J. M. Lewls and Clark Halg, "Vitemin 4 Requirements
in Infants as Determined by Dark Adeptation," Journal of
Pediatrics, XV (1939), siz, T




already deseribed, in Figure 3. The results hereiln Drow-
sented lead to the conclusion that there is & direct relatlon-
ship between the vitamin A stores and the bilo-photometric
reedings of subject B. P, since 1% is an accepted fact theb
vitamin A deficiency brings sbout an elevation of the finsal
threshold. ‘
The dlsability %o see when coming into a dark room after
having come from & brightly i1lluminated one is an accepted
pheromenon emong sdults, but a small child is usually sstonished
if not frightened by his visual obscurlty upon entering a dark
room such as is used in this study. Subject R. B., age flve
years, after being enticed Into the dark roorm, complalned that
she could not see. The oporator held Yer hand t0 insure cow
fidence, and after th% completion of the test perlod the ehlld
85111 complained ﬁhat%she could not see. Tﬁe Peritical® reade
Ing of this subject was 2.8, This reading shows an extremely
high threshold, A second testing 1s recorded Tor this subject
taken one woek later after the daily administration of capsules
containing not less than ten thousand U. S. P. vitamin & cone
contrate. The "eritical” resding of the second testing 18.9,
which is in the Jeans, Zentmire, md Blanchard'ss, 1937, subew
normal range. As a result, the fact that the threshold of

subject R. B. was lowered from 2.2 t0 «9 in one week after

gJeans, Zemtmire and Blancherd, op. cit.
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sdministering vitemin A supplement tends to support the
velidity of the tests.

The results obtained from sncther subject, J. H., &azge
five, 1s shown in Figure 4. The "eritical" reading ot the
first testing is l.1, which is sub-normal according to Jeans;i
Zentmire, end Blancharﬁg, 1987. The second “eriticall reade |
Ing, as shown in the curve of Figure 4, 18 .6. This reading,
which is consldered borderline, 1s made one week later after-
daily administration of capsules containing not less thsasn ten
thousand U. 8. P, vitamin 4, The third resding s made one
week later after s contimied administretion of the supplementi
The third test shows the "eritical" reading to be .2, which is
Within‘Jeans, Zentmire, and Blanchard! s>’ norms %The consistency
with whieh the threshold lowers, in this case, after the admine~
istration of the supplement 1is slgnificent in supporting the
valldity of the test.

Lewis and H&igll, 1940, in @ study with two pre-school
chlldren, eges three and five, report that, with an instru-
ment of thelr own device, they were a&ble to obtaln threshold
values, If these values can be obtalned on & five year old
subject by one means, 1t is reasonable :o accept the results
of subject J. H., obbalned by the blo-photometric method, as

conclusive evidence of the valldity of the method .

Y11, 1114,

113, M. Lewls and Clark Haig, "Vitemin 4 Status of
Children as Determined by Dark Adaptation,” Journal of
Pediatrics, XVI (1940), 285. '
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4 continuation of these cese studles is made on sub=~
Ject L. G., age four. The initial reading illustrated in
Flgure 5 shows a "erltical" reading of .4, which 18 sccepbed
by Jeans, Zentmire, and Blanoha@dlg, 1937, as normel. The
secand curve 1s the result of & reeding made three weeks later
after the subJeet had been 1ll. The "eritical® reading here
is «6, which is borderline. The fact thet this subject rew
tains a borderline threshold, in spite of illness, is probably
due to the faet that cod liver oll was being sdministersd at
the time of the test. The amount is not known. The case of
subject L. G., together with the other cases, previously de-
scribed, 1s offered ss evidence « the relisbility of the
threshold values obtailned with the blo~photometric readings.

No attempt is made in this study to bring any subject
to normal, although vitemin A supplement is administered in
three cases. A subject is tested for the plotting of each
individusl reading. Repeated testing on & subject 1s made
for comparison only.

The Jeans, Zentmire, and Blanchaﬁdlﬁ

questioned by Stelninger and Robertalé, 1938, end also by
Baum end McCoordlE, 1940. They suggest that it 1g too highe

normal has been

Recent studles. with the blo-photometer, however, by Jeans,

1EJeans, Zontm!ire, and Blanchard, op. glt. lgIbid,

léstaininger and Roberta, op. elt.

15, ,
Beum and McCoord, op. eit.



i3

Blanchard, and Statterﬁhwait916, 1941, have proved Jeans!
former findings to be valild,

The findings of the present study show that seven of
the fifteen pre-school ehildren tested fall within Jeens,

Zentmire, and Blanﬂhard‘sl?

s 1937, norm at the initial

readings , whlle the adminisiration of vitamin A supplement

to two of the other sight subjects 1&#@?@& their threshold

to the normal renge. This indicates thet the normal range

for pre-school children 1s probably within that set for

school sge children which formedé the basis for Jeans, Zent-

mire, anduBlancharﬁ'sla, 1987, norms Although the threshold

may rise with age, 1t 1s reasonsble to belisve that there

would be negligible varieance between the thresholds of pre-.

school children and school age children. The fact thet Rchrerlg,

1940, found no relationship’betWBen age and dark adapbation in

primary chlldren is fufth@r evidence to justify this conclusion.
The results as observed in this study are in keeping

with other investigations in this fleld., They compare Tavorably

with those obteined by Lewls and Haig?C, 1940, when they obtalned

lGP. C. Jeans, Fvelyn Blanchard, sand F. E, Statterthwalte,
"Dark fdaptetion edd Vitamin 4," Journal of Pediatrics, XVIIT
{1941), 170,

leeans, Zentmire, and Blanchard, op. clt.

¥B1p1a. ¥ronrer, op. cii.

20 ‘
Js M. Lewis and Clark Halg, "Vitaemin 4 Status of
Children as Determined by Dark Adaptation," Journel of
Pedlatrics, XVI (1940), 285. ‘ '
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threshold values for two pre-school children. In the pre=
sent siudy threshold values are also obtained with pre-school
children but with the wse of the bio-photometer ss & means of
measuring dark sdaptation., The results of this study compare
favorably with the more recent studies of Jeans, Blanchard,
and Statterthwéitegl, 1941, in which they prove conclusively
thet the former findings of Jeans, with the use of the bioe
photometer, are velld, Thelr results compare with the pro-
sent study because the same instrument is used and threshold
values are obteined using the same normal range,

The result of this investigetlon reveals thet, as Judged
by derk adaptation with the use of the bilowphotometer, the
threshold values of pre-school children cen be cbtalined, thus

indicating the vitamin A stetuse

BlJeans, Blanchard, and Statterthwaite, oD« clt.


















CHAPTER IV
SUMEARY

This 1s an investigation of the dark adaptation of
seventeen pre=school children from the 1940 summer pleay
school of the Horth Texas State Tsachers College. The
resulte of the blo-photometric readings of fifteen of
these children gre studied,

Vitamin A supplement of ten thousand U. 8. P, Haliver
liver 0i1l capsules was administered dally to three children,
whose Inltial readings were extremely high, over periods
from one to two weeks, and dark adaptation was improved in
all three cesegs

Results of the readings of one ohlld, after the omis«~
gion of vitamin A supplement, are consistent with her origi-
nal readings in that as depletion started there was a con~
tinued rise in the dark sdaptation threshold.

It appears theat the normal threshold for pre=-school chil«
dren mey be the same as that set by Jeansl, 1937, and his asso-
clates, for school sge childrens

Defini te evidence of a psyshologlcal factor is found

in obtaining the cooperation of prewschool ehildren in the

1Jeans, Zentmire, and Blanchard, op. cit.

Si————
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following of instructions for the testing procedure with
the bilo-photometer,

Bvidence that threshold values can be obtalned in pre-
school children with the use of the blo-photometer is pre-

senteds



APPENDIX
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TABLE 1

THE BIO-PHOTOWETRIC READINGS WITH MILLIFOOT CANDLE
CALIPRATI NS OF FIFTEEN PRE-SCHOOL CHILDREN

Fore~Poriod After Bright
Name Age First - Idpght
Resding ifter  Adter Three
, Five Min. Five Min. Minutes
D i D i j3) i D B
C. Pa 4 12 |.810 19 .445 27 | 4285 | 10 | .959
F. J. Cs 3] 32 .147 32 | «147 35 | L1114 8 | 1.1
Te Do 5 B33 .135 37 | 00589 | 43 | JOBT5| 10 | 4445
N. D, & 30 |« 175 39 | L0810 | 38 | L0880 19 | 4445
M. G. 4 401.0744 | 50| ,0316 | 63 | .1246| 20 | .400
B. I. 4 24 |.201 38 | 08B0 | 38 | L0880 14 | .682
R. 8. 4 24 |.291 33 | L1385 | 40 | 0744 11 | .881
B. P, 4 18 |.485 22 | 246 | 36 | 104 O | 2.25
B, P. 4 121.810 32 | J147 | 29 | 189 | 21 | (376
B. P. 41 181,485 24 | 2291 | 40 | +O744| 14 | 682
3y Pe 4 19 e 445 41 | LOBB2 | 46 | «0445] 13 | »744
J. Ha 5 27 |«225 41 | »0682 | 38 | .0880 8 |l.1l4
J. Ha 5 30 |4175 45 | L0485 | 45 | + 0485, 14 | .6B2
Je Ha 5 1 191,448 44 | L0528 | 42 | ,0688] 24 | «201
L. Ce 4 23 |«316 40 | 40744 | 45 | L0485| 26 | .409
L. G. 4 13 |744 30 | L1765 |33 | +135 | 1B | 4683
Rs Be 5 9 |1404 35 | ,0880 | 32 | +147 0 | 2.2
Rs B. 5 14 |«6882 20 | ,400 | 26 | .246 | 10 | »925
A, B, 5 25 [« 287 28 | L2806 | 38 |.08B0| 23 | «316
Bs Da 5 20 |.409 2% | L8316 | 29 |.189 | 11 |.880
T, M. 4 18 |.485 30 | «175 | 25 | «267 7 | 1«24
Fo Re 4 54 .1?4 42 | L0625 | 44 | L0528 14 | .682

%D «lDial "
M -~ Millifoot Candle
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TARLE 1 = Continued

l

Hecovery Period
Three | Three ‘hree e
Hinutes | Minutes | Minutes temarks

"D m D i D b7

50 | «0316 | 85 + 0206 | 60 | 40135

34 14124 42 +O0575 | 48 | +03%6

33 | «124 35 «114 39 [ «0810

38 | «+0880 | 41 | 08282 | 45 | 40485 ‘

35 [ +114 42 | L0625 | 44 |,0528 |Becond test one day later.

40 | 0744 | 43 | L0575 | 50 | 03186

33 | « 135 43 +OBT5 | 44 | .0OB2S

21l | »160 | 35 | .114 | 37 |.0959

30 [ L1756 |30 | L1756 | 33 |,135 |

30 | «175 | 37 0982 | 50 | y0BL8 | One week later after Vit, A.

34 | 124 35 «114 38 | <0880 |Becond week later. No Vit.A,

42 | <0825 | 42 «0B25 | 40 | 0744 | Third week later. No Vit, A,

42 | L0685 | 38 | .OB8O| 39 | .0810 , ,

34 | 124 4g «0BB5 | 46 | 40445 | First week after taking Vit.A.

26 | «246 | 44 | L0528 | 42 | 40625 | Second week after Vibt.A, Sup.

45 | 40485 | 46 | 0445 | 50 |,0316

5B | «114 | 42 | L0625 | 44 | «0528 |After three weeks 1llness.
Had teken some cod ] ] .

10 | .925 |20 | ,409 | 33 | .135 cod ilver oil

24 | 4291 |32 | J147 | 30 | 175 |Week later after taking Vik A,

33 | «135 40 «0744 | 36 | 4104

38 | #0880 | 358 +» 104 35 | «114

24 | «291 25 +28Y 23 | «318

B34 | 4124 48 JOBTG | 70 | JODB7S
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