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I. Introduction.

The increasing reports in the literatwe of a man-
made disease resulting from overdosage of vitamin A has
prompted the author to consider at some length this little un-
derstood entity. It is especially fascinating that one of the
vitamins, absolutely essential in rather minute quantities,
should result in toxicosis when given in excess.

A thorough consideration of the topic through an
exhausting survey of the literature has been made. The outline
of the study is considered the best possible, because, though
it adds burdensome length to consider the normal physiology, it
is the obvious requisite which is basic to a study of the
pathologic physiology; furthermore, without an elaboration of
the standard values, meanings are lost to the reader. The past
and present uses of vitamin A in therapy is considered espec-
ially integral to the discussion, for herein lies the pitfall

of vitamin A toxicity.




II. Historical Material.

A review of the literature on the vitamins discloses
that most of our knowledge concerning this subject has been
gained through a study of deficiency states; the earlier work

with vitamins was concerned almost solely with this aspecte.

A. Development of the concept of vitaminse.

At about the turn of the century, students of mtri-
tion considered that a well-balanced diet need contain only a
suitable amount of each of the following "proximate principles,®
proteins, fats, carbohydrates, salts, andwater. Casimir Funk
(1) accounts that in the older literature there were no lack of
statements which of themselves should have given rise to an
eager search for additional dietary components necessary to life.

The scientific research leading to the conception of
the vitamin theory proceeded through many intermediate stages,
many investigations being based on the aforestated premise that
only certain basic constituents of diet were necessary for the
complete nutrition of an animal organism. Funk (1) believed the
earliest of these investigations to be the work of Iunin (2), who
reported experiments with mice which were fed on casein, fat, and
cane sugar. Out of five animals used, one lived eleven days; the
others thirteen, fourteen, fifteen, and twenty-one days, respec-

tively, while starving animals lived only from three to four




























































































































































TAZLE 2

TABULATION OF CLINICAL DATA IN ALL CASES OF HYPERVITAMINOSIS A REPORTEID TO DATE

shge ats H : iPlag=t Serum : :

Author &iOnset ¢ Symptoms and progress ¢  Amount of : Physical $ mal 3 tdlk. Roentgenographic ¢ Course after
Ref, & at & before diagnosis ¢ Vitamin A $ IBExamination sVit.Al Ca ¢ P iPhos~i indings ¢ discontinuing

: : : tLoveliMg.%:Mg.%ipha~ 3 : vitamin A

H : : ! per i stase 3 :

H H H 3100_!318 oBOd. uo H
Josephs :Onset-iAppetite decreased; dis—3S8ince age of 2-3 ilncreasing anemia : 910 :10.1 58 19.3¢ .3:Thin cortex and vacv—sWithin 2 mo., appet-
1944 18 mo.sinclined to play; hemor—-imo.,l tsp.halibut iat 8 mo.;thinning,: USP solated medullary cav-iite improved, gained
(64) tities in phalanges & iweight, hair began

Diag- srhage after tomsillecto~iliver oil daily tdry,coarse hair atiunits
nosed imy 8 mo. after onset;di-:(240,000 USP units:8 mo(after onset);: imetacarpals;epiphysessito grow back
$of upper ends of hum—3

seri and tibiae were

smottled

at 3 ‘agnosed Gaucher's dis.at: q.d.) shepatosplenomegaly:
yrs. 316 mos. of illness tat 8 mo.;slightly
. . iclubbed digits

e
o

1948 imosPi=<for 2 mos.;difficult to imounts cod~liver iarm & leg;dry,ex-
(174) tagnosdiwalk;lump on head for 6;3o0il plus 10 gtts. icoriated skin;hep—:

{3 yrs.:Restless sleeper-pheno- :ViPenta,large amt'siatomegaly;irrita- :
tBarbital necessary tbutter (total:400,:Pility;tender arms:

: 1000 uw. for 1% yrsJiand left leg

iregular left femoral :limping,appetite bet-
tepiphysis;slight cal-:ter; mother repeated
icification extending ieycle 3 more times
tinto interosseousmem-:

tbranes,both forearms

:
Toomey &3iOnset—:Intense itching-—became 31-2 tsp.cod liver iHair dry,coarse, : 700 :11.0: L,53,62 sPeriosteal line on tWithin 5 days peri-
Moris~ 317 mo.:severe;intermittent swel=oil g.d.plus 1-2 isparse;lips dry, : I : : $ mg, Sright femur and left losteal pain and
sette tDiag- iling & tenderness of foretsp.Oleum Perco- icracked,bleeding; : : : : itikiajpronounced per—itenderness disap-
1947 tnosed tarms & lower extremitiesimorphum daily sinceitender over femur,: : : : tiosteal thickening ofipeared
(172) tat 23 tuntil 2 yrs old;irrita—- inewborn period thoth radii and : : : : tulnae;broad growth H
imos. ibility;anorexia;constip~:(250-500,000 u/d) :tibiae : : : : tlines,all long bones @
H sation;craved butter : : : : : : H :
Rothman sOnset—:Pruritus without rash at:Oleum Percomorphum:Yellow skin; fime 32,081: 7.6: 4,13 11,9:Periosteal reaction :Within 24 hr.,child
& Leon 35 mo.;$5 mos.,accompanied by ir<since 3-4 wks old;:iscars; hair sparseg: IU 3 : : ton bdoth clavicles andistood and physical
1948 iDiag- iritability & anorexia; :1 tsp since 9 mosjiliver palpablej;un-: : : : tulnae tactivity increased;
(173) tnosed :wrist pain since 9mos,; :10 gtts.Vifort ad—iable to stand; : : : : H tbone tenderness dis-
tat 14 :Sparse hair since 1 yr.;:ded at 6 mos.(130,:irritable : H : : : tappeared;appetite
imos scracked,bleeding lxpsfonOOO units per day) s - : H s : tbetter and irrita-
: :a few weeks : : : : : : : tbility decreased
Ievid. iOnset :Painful extremities;ir- $0.P.*since 1 mo.; tHair fine,dry,and : 600 : 12 ¢ 5 ¢ € iPeriosteal prolifera~:Within 1 wk., pain
tat 6 iritability;erythematous $At 10 mo.,12-20 tcoarse;lips dry & ¢ IU : : stion of ulnae and :in extremities and
imos.; srash with pruritus; dif—:gtts./d.,plus 250, scracked;pruritic : : : tleft clavicle ttenderness gone; by
:Diag- ificulty walking 3000 u.Squibbs Vit.:imarks on trunk; : : : H H $1 mo., symptom-free
inosed tajat 16 mo.,20-25 shepatomegaly : 3 : : : 3
22 moss igtts OP/d & 50~100,: : : : : : :
: : 1000 w.Vit.A(100- : : : : : H
: : :200,000 w./d. s : 3 : : 3 :
Dickey &:Onset :Intense pruritus at 18 :Since newhornjthgThin coarse hair. $ 943 :10.2¢ 5 : 17 Periosteal elevatlon :Improvement within
Bradley :at 18 imos.;painful extremities:Navitol & large a=ierythema of left : IU : : : sof forearm bones; ir—:ifew days;stopped




¥Diag- ton rt.shin at onset; re-:and 2 mos after

inosed ifused to eat and walk 3 :onset(250,000 w/d)

ilar swelling, swel—
tling of anterior

sulnae,both clavicles,
tleft tibia, and ®oth

tstill present——these
sgone in 2 weeks;hyp-

tdge at: : : ‘Plag—t Serum : :
Author &:Onset : Symptoms and progress : Amount of t Physical ‘ma : H 341k, ¢ Roentgenographic ! Course after
Ref. No.:i& at : before diagnosis ¢ Vitamin 4 ¢ IExamination $Vit.A: Ca ¢ P tPhos-:! Findings ¢ discontinuing
tDiag- : ingested : {LeveliMg.%:Mg, $ipha~ @ ! TVitamin 4
inosis 3 : : : B B stase @ :
H B H H H . s :Bgd,g: .
Fried & iOnset~iAt 5-6 mo.,constant statelSince 2 wks of age:Tender upper & $1,630:10.3: 4,6% 35 sThickened periosteal :Improvement within
Grand $5=6m0,: 0f irrita®ility and itch=30 gtts.O0.P. q.d.;lower extremities;: IU : : : sareas of mid-ulnae; 3days; RG studies in
1950 {Diag- iing;periods of remissionigradually increas—:swellings of upper : : . tlateral bowing of '3 wks. showed evi-
(175) inosed i& relapse;extreme irrit-ied in few mos to textremities; ex~ ¢ : : : tshafts of bones of ‘dence of healing
$3 yrs.iabkility & tender extrem-:2 tsp. g.d. for a icoriated,erythema—: : : : ‘lower extremities, {(smoother epiphys—
: ¢ities short period prioriyear (500,000 w.) stous, bravny,des~ ¢ : H : ‘with widening of boneleal surfaces)
H tto diagnosis;10 days " ‘quamating rash; : : H 3 ‘ends and slight sclem:
: sto hosp.,vomiting & an- : shepatomegaly;chose ! : $ : tosis :
: sorexia;reddish desquam— 3 ‘supine,immobile, ¢ : s H 3 :
: iating rash since onset; : soutstretched pos~ ¢ : : : : :
: idiarrhea & dark urine at: iture; nonpitting 3 : : : : :
: stime of hospitalization 3 \ iedema _ : : : : :
Ivid. iOnset-iProtracted severe pain &3 to 3/4 tsp.0.P. iSparse,coarse hair: 700 310.4: 4,8: 26 :Periosteal thickeningiSlowly made a com-
22 mositenderness of all 4 ex- :daily for "many" iHepatomegaly; ez~ : IU; ¢ : : ‘involving middle 1/3 iplete recovery.
& die-itremities, since 2 mos.;:mos.(120-180,000 scoriations;tender $:1600 H $ tof tibiae, left ulna,?
ignosed:Slight rash over fore- iu./d.); % 1b.of textremities;pimen-: IU; 3 : : & lower right ulna 3
iat 2 larmsjgeneralized itchingibutter on many oc—ied,anxious facies; 12500 3 : B : B
iyrs. Irritability,crying, an-icasions ‘brawny, scaly, ee~ ¢ IU : . : .
: torexia with wt. loss, B izematoid skin over: : : B : :
: :same duration;craved i 3 imid-extremities; ¢ B B : : .
: ‘hutter : iswollen extremibies: : b : : :
Caffey :Onset~:Anorexia for 6 mos; pain:0. P. in amount of:Cracked lips; ten-: not :10.8: 4.3: 18 :Cortical hyperostosesidppetite returned in
1950 ¢19 mosiin legs for 4 mos; pain-:150,000 u/d of tder swellings in :done H : $of clavicles,right & :few days;pain & ten-
(176) iDiag- $ful swollen left shank &:Vitamin A for "ssw<occiput, forearms, 3 : H tleft 7th ribs, right :derness mostly gone
inosed ifoot-could not wear shog teral months" beforetventral surface of: : : {femur,left tibia, rt.3in 4 days although
$25 mosirefused to walk;heavy sonset of symptoms.irt.shanki lateral 3 : : $fibula,all save firstiswellings persisted;
: inight sweats;fatigueabil- saspects both feet : : tmetatarsals sdischarged asympto—
: $ity since onset : : : : : simatic in 22 days
Ikid. tOnset-:iRestless,"whiny" at 19 :0One tsp. 0.P. q.d.:Dry,cracked lips; 330 3Not :Not :Not sMultiple cortical thAsymptomatic in &4
¢19 mosimos.;painful,tender lumpifor 7 mos.before ibilateral claview: IU done:done:done thyperostoses on both idays though swelling

21 mosiwks before hosp.;marked

tinsomnia & heavy sweats
ifor 3 wks before hosp.;
icould not bear heavy

tbedclothing,resisted han~
sdlingshard lump on ocei=-:
iput-1l wk.dur.;tender rt.:
sfoot & left arm,2 wks.

e @+ or ee

tleft tivia;exceed—-
tingly irritable &
sapprehensive of
tbeing touched; lump:
ion occiput;tender :
iswellings left fore:
sarm,dorsum of rt.
ifoot

e @0 e se ec e+ oe fes
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t5th metatarsals
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ierostoses barely
tvisible ir films at
36 vks,




{Diag- icephalus. 2 mos. later,

tof age(prescribed

sopment; thin; en-

{triculogram at 10 mos.iweight gain; physic-

tAge at: : : tPlas—: Serum : :
Author &:Onset : Symptoms and progress : Amount of : Physical sisen o : ek, :
Ref.No. (& at ¢ before diagnosis ¢ Vitamin A ¢ Examination Wit. At Ca ¢ P ¢ Roentgenographic Course after
tDiag- 3 ¢ Ingested 3 tLevel:Mg.%:Mg.%: ¢ TFindings ¢ discontinuing
‘nosis : ! per - 3 : ¢ vitamin 4
: : : g _+100ml ¢ : : : :
Berrey iOnset-iPain in shoulder for 4 137,500 i.u.vit. A ‘Temp.:38.2%¢. om ‘Not $17.6°% 3.68 Bi8kull showed enlarged®In 2 wks.,all symp-
1950 #28 mosiwks;limp due to painful ‘per day since 1  ‘admiscion; hyper- ‘done ' : : ‘posterior fossa and a‘toms except disin-
(177)  idiag- ifeet 2 wks;enlargement iyr, of age (for 14iirritable; mild : : : ‘scaphocephalic con~ ‘clination to walk
‘nosed iof head for 3 dayspoarseimens before age of ‘photophobia,post- * : : : ‘tour; periosteal ‘were absent; in 4
‘at 29 ithinning hair;constant longet of symptoms) ‘tive MacCewen's °* : : : ‘thickening of distal ‘wks., still some
‘mos. ‘pain in the ears;irrit- : isign; seborrheig : : : ‘right ulna; similar ‘pain in feet,last-
: iability since onset; 3 ‘placques over rf. °* : : : ‘fusiform calcifica- ‘ing 8 more weeks;
: {days before admission, ‘shoulder & thighs;* : : : ‘tion of clavicles,rt. RGs at 12 weeks
: tincreased irritability, : ‘hair dry and = @ : : : *7th rib, and shaft of ‘showed resolution
: iphotophobia,and extreme ‘coarse;bilatersl : : : ‘left 5th metatarsal. ‘in hyperostotic
. tlassitude with fever of : ‘non-pitting soft- ° : : : : tareas and at 8% nos.
: :38.2%. : ‘tissue swelling ° G A ' 3211 abnormelities
: d : ‘from zygoma to : : : : : ‘had disappeared.
é s : ‘temporomandibular * : : é ¢ :
: 3 i iunction B : : : : :
Gribetz, iOnset=‘at 27 mos., a pruritic *Ten gits.O0.P.daily’Irritable; thin; :2,790°11.5°% 2.9° *Thinning of bony ‘Within 3 days, the
Silver- 27 mos‘rash on buttocks, back, ‘lst yr.of life; at’slight bony pro= ° : ¢ : ‘structures of fore- ‘extremities were
man & ‘diag- ‘& abdomen. Fissures of *1 yr. 0.P. discon-‘tuberances over * : : : ‘arms and lower ex~  ‘less painful; began
Sobel ‘nosed ‘lips, sores in corners ‘tinued and 1 tsp. ‘temporal areas;im-’ 4 ’ : ‘tremities with slightito stand and walk.
1951 ‘30 mos‘of mouth, same time.Ten ‘Infadol given. ‘mobile,ill-appear-* : : : ‘thickening of cortex ‘Perioral lesions
(382)  °* ‘days later,crying on ‘(more than 100,000 %ing;coarse, sparse ° : : : ‘in midportion of left‘disappeared and
: ‘handling,rt. leg tender ‘USP wnits daily ‘*hair;fissured 1lips’ : : : ‘ulna and lateral as- ‘patient discharged
: ‘to touch. 2 mos.before *for 1} years) ‘hepatomegaly;meat—* : : : ‘pect of right tibia; %in 9 days. In 9
: ‘admission,became less * ‘$itis; tender ex= ¢ : : : ‘increase in density ‘mos., RGs showed
¢ ‘active and preferred not’ ‘tremities : : ¢ ¢ ‘of epiphyseal lines ‘less dense epi-
: ‘to walk. Two weeks ¢ : : : : : ‘ physes and decreas-
: ‘later arms became pain- * : : : : : ‘ed periosteal
: ‘ful. Patient remained in® : : : v : ‘change
: ‘bed, very irritable, ¢ : : : il : :
Ibid. ‘Onset-*Hospitalized at 10 mos. At 10 mos.,total ‘Irritability; re- ‘Not ‘12.04° &6 ‘Slightly dilated ven-iPatient did well im-
$10(?) ‘with diagnosis of ric- ‘intake was 240,000 3fused to wallk; re-* done? : ‘tricles on pneumoen~ ‘mediately, with in-
‘mos.; ikets and early hydro~ :u/d., sinece 4 mos. igression in devel-: : : tcephalogram and ven- icreased appetite and

snosed

tbecame irritable, slept
{poorly, did not walk
tiwell because of "weak-
tness." Lost weight.

irefused all foods exceptibecause of earlier
117 mosiwater and fruit juices; :diagnosis of celi-

tac disease)

s @0 e

tlarged head, with

iprominent forehead

twith agymmetrical
tanterior fontan-
telle and paucity
tof scalp hair -

se 9+ e oo oo oo

s e oo ac e

oo

®e ®e 90 es 40 e+ o 9e 4o ool we se ee oo

$At 17 mos., cortical
tthickening (subperi-

tal examination at 4
imos. revealed a

tosteal) of the tibiae:normal child

tand ulnae

e oo es
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‘brawny desquamation of
iskin 2 mos.;migratory
{joint & Dbone pain-2 mos~ivitamin D
inever severe enough to

‘oncoming colds or 3coarse & sparse;
idry throat;took no:chloasme~like pig=

tmentation on face
t& neck;pruritic,

‘residual pigmenta-
ttion);night sweats
tgonejmenstrual cycle
tnormal a2t 6 mos;pig-

lhge at : : tPlas—-: Serum 3 :
Author &iOnset & Symptoms and progress: Amount of ¢ Physical P ma : 'Alk. ¢ Roentgenographic : Course after
Ref. No.:iat ¢ before diagnosis : Vitamin A ¢ XExamination iVit.A: Ca ¢ P :Phos~! Findings ¢ discontinuing
{Diag- ¢ : ingested : tLevel:ildg.%:Mg.bipha= 3 ¢ Vitamin 4
inosis H H : s per 3 H ttase @ :
: H : H $100ml s H $Bod, Us :
Arena, iOnset-6 :Born with large anterioriO.P.,gtts.10 twice:Temp.38°C., pulse ¢ 860 ¢ 10 ¢ 5,98 17.9:Skull bones thin;man-3$Rapidly became less
Sarazen, imos.;di-ifontanelle——~because of :daily from birth :160/min.;entira e 3 : : ‘dible normal;hyperos—3irritable, ate bet-
& Baylinlagnosed $this,supplementary vita—ito 4 mos.,plus iskull of ping-pong? : H : ‘tosis of both clavic-iter;pain decreased
1941 iat 6% iming prescribed;at 6 mosiABDEC gtts.l0 oncelball resistance of? : : : $les;irregular meta- ‘and skull became
(191)  :mos. iof age,a swelling ap~ idaily;at 4 mos., icraniotabes; bony : : : ‘physeal plates of fe-3firmer;at 2 mos.,
: ipeared on rt.foot; soft-iC.P.increased to ifusiform swelling ¢ : H : ‘murs,tivac,fibulae; 3gain in wt,,ulnar
: tening of skull noted at :20 gtts.t.i.d., ‘distal end of 5th 3 . : : thyperostoses of left Slhyperostosis not
: isame time;feet and arms 3plus ABDEC as be- iri.metatarsal;paint : : : ‘ulna and right 4th & lobvious to RG;
: ttender;so irritable, hadifore (From 4 mos., ign moving upper : : : : 5th metatarsals ‘normal metaphyseal
$ ito be carried on pillow,380,000 USP U./d. ileft extremity; : : : : H idetails, no cranio—
: ; : $liver down 2 em. | $ : : : . stabes
Bair {Onset-25$Painful swellings of left$240,000 u./d.as 0. 'Appeared sick & im31,0L0iNot iNot iNot :Cortical hyperostosesiWalked within 3
1951 iweeks ‘foot,right forearm,& tem—=P.for at least 3 ‘pain;stiff neck;iz=< IU ‘doneidone’ddone iof distal left radiusidays;appeared happy
(190) ‘before ‘poral regions;itching ofimos.;ate sizeable iritable;puffy facess : : : sand middle right wlnailand improved. Foot
‘admittedsback & forearms;ceased 3Jamounts of butter $fissured lips;bil-$ ; : : smiddle 1/3 rt. femur;iswelling gone in 1
‘at age ‘to walk few days after & carotene-veget- ‘ateral temporal - @ : : . imiddle 1/3 rt.fibule; imo.;head swellings
28 mos. donset;preferred butter &iables ‘swellings; swellings? : : . i5th left metatarsal ipersisted but non-
: icarotene vegetablesuntils ‘along 5th metatar=: . H : ‘and skull bones itender;all other
: lonset-then rejected food? ¢sal;rs.forearm : . : : e thyperostoses gone;
: : : ‘swollen E : : : ; $Blood Vit.A:750 IU
Rinebergilnset~343At 34 mos,pain,limp, swl—185,000 u/d for 9 iIntensely irritab=imark-iNot :Not iNot 3Subperiosteal calcif-iRecovery
& Gross ‘mos,.;di-*ling of left ankle--per-imos.before onset, $le;cried when ai~ sed ‘done *donesddone *ication of left lat- @
1951 lagnosed ‘sisted;in few weeks hardlas Navitol(adviseditempted to pick uplin- ¢ : : ‘eral distal fibula,
(183) ‘at 35 ‘mass developed onlateralito use 5 drops/d ‘objects or sat; crease : : $left wlna;thickened ¢
‘mos. ‘surface of left leg; had*for rickets--used *swollen wristslefts : : : ‘mandible;biopsy of B
: ‘becone intensely irrit- ’rather 1 tsp.dailypileg & anklejman— 3 : . : ‘left fibula showed ¢
: ‘able;wrists swollen and ¢ ‘dible swollen;ten-? : : : ichanges of "produc- ¢
: ‘gkin dusky;refused to ? dder soft tissue ¢ : : : ‘tive periostitis."
: ‘eat;hospitalized 1 mo. 3 *lumps on the cal- : : : :
: ‘later lacking slecep : ivarium : B 3 : :
Salz- 44 yrs. ‘Night sweats for 6 mos.;3600,000 u./d for ‘Tender large joint§ &0 ‘9.2 3.5 % 4.0 ‘No abnormality ‘Bone & joint pains
berger &iat diag-ifissured lips 5 mos.; +18 mos.,supple~ ‘and long bones & ‘blue * : : ‘gone in 10 days;hair
Lazar inosis; ‘hypomenorrhea 5 mos.;ex—~imented by doses ofispine;slight ex~ ‘units? : : ‘begen to return in 4
1951 tonset 6 icessive hair loss & gen—-:1-2,000,000 wnits lophthalmos;skin  $¥* : . . ‘weeks; skin normal by
(180) imos.ear-ieralized pruritus 2 mos;ion suspicion of ‘dryshair dry,loose B . : ‘4 mos.,except for

‘prevent housework
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tdge at ¢ H : :Plag—: Serun : :

Author &:Onset & ¢ Symptoms and progress : Amount of ¢ Physical sema 3 : tAlk., : Roentgenographic : Course after
Ref. No.: at ¢ before diagnosis : vitamin A : Examination sVit.A: Ca : P :Phos—: Findings ¢ discontinuing

:Diag- ¢ ¢ ingested : tLevel:Mg.%:Mg.%:pha~ { vitamin A

inosis : : : . per ¢ : itase :

H : H $ 3100 mb. : :Bod. U: :

Naz & :0nset—2§:Parieto—occipital alop~ :8 droppersful giv-:Swollen & tender :1,121:11.5: 3.0: 3.4 :Cortical hyperostosisiRapid regression of
Edwards imos.;di-iecia at 2% mos. jmaculo— sen(instead of 8 tdistal forearms; : IU : : tof clavicle, radii, icomplaints

1952 tagnosed ipapular dermatitis of igbtts.as advised)q.:head enlarged with: : : : ‘ulnae, fibulee and

(186) iat 9 mosineck & scalp at 3 mos.; :d. since 2 wks.of :frontal bossing; @ : : : iribs :

: ifrontal bossing at 6mos.iage (200-300,000 :liver palpable 2% 3 3 : : :

: tat 8% mos.,irritability :units/d.for 8t ifinger-widths be- : : : : :

: tand tender forearms and imonths) tlow right costal @ : : : s :

: twrists following a fall 3 imargin : : : : : :

Reyers~ iOnset-33:At 33 mos.,a pruritic :0.P.increased to 1l:iIrritable;thick 32,670:10.3% 3.6: 3.8 :Periosteal new bone :Improvement within
bach, imos.;di-irash appeared on back ofitsp.(240,000 w.) :skin with consis- : IU : 3 3 iformation of clavic~ :days;became active
Hanelin, iagnosed thead & soon spread all iper day since 2 stency of edemamif— : : H tles,rt.2nd & 7thribs,iand rash gone in 1
& Jopliniat 3 yrsiover body;at same time, iyrs.of age on sus—-ifuse erythema of 3 : : : tleft 2nd,8th to 10th iweek;walked in 3
1952 : tlips cracked & bled; 3 -ipicion of rickets itrunk & extremi- 3 H : : tribs,wlnae, fibulae, iweeks,developed a
(184) : iwks.before admission,de-3iby MD rities;lips dry and 3 : : : tright femur & tibia, iravenous appetite;

: iveloped soreness of rt. 3 teracked; genu val- : : : tleft Bth & 5th and i1X~ray of skeleton

: sforearm & hip, & falling: tgum; limped; tender 3 : : : iright 5th metatarsalsiat 8 wks. showed

: thair.Irritable since : tswellings on right: : H : : sinereased density of

: tonget;cried on handling ¢ _dleg il : s : : slesions
Kane tAge:8 tPains in calves & thighs50~100,000 w.per iBxcoriated macular: 413 :Not :Not :Not :No abnormael skeletal :Liver receded one
1952 tyears; isince infancy-—increased:iday as Theragran 3skin lesionsjpalp=: IU idone:doneidone :findings ifinger—width in 2
(181) tonset 1 irecently;skin rash 1 mo.icapsules for 1yr.;iable nontender & : : : : imos, jnyalgia re~

imo.befomt scattered,discrete mac- ialso consumed con-:liver(not present i : : : : imained--felt not duwe

tadmis- ‘ular lesions of face, tsiderable milk, sl yr.previously); : : : : $ sto vitamin A

ision ‘neck, & interscapwlar ‘butter, & caroteneifaint aortic sys— @ 3 : : : :

: larea~—guite pruritic ‘vegetables ttolic murmur : : : : : :
Goldzier:Onset—18:Became bowlegged at 14 :0.P. 4 drops per :Irritable and un~ :**100: 8.6: 4,6: 6.8 :Bilateral symmetrical:ilmprovement within
Pisacanoimos. ;di-imos.;at 18 mos.,general-:iday from 3 wks. toicooperative; un- iblue : : ¢ icortical thickenings :48 hours—-hyperir—
& Wald iagnosed tized itchy rash,worse on:3 mos.of age;then ldernourished;com~ 3lunits! H : tof ulnae,anterior sritability, bone
1952 tat 24 lextensor surfaces;hyper-iincreased to 6 iplained at being ¢ : H : ssurfaces of tibiae,& :tenderness & pruri-
(185) ‘mos. tirritability at 21 mos.;:drops/d.;lo to 18 3touched;skin dry, ¢ : : : :2nd to 5th metatar- (tus diminished; af-

: ssuspected early tibia  imos.,10 drops/d.; iscaly & scratched;: : H : isals,corresponding toiter 14 days, child

: ivara, advised to "give ithen increased to :forearms swollen; : : : : ttender areas in arms ilasymptomatic,rash

: tadequate vitamins"-at 4 droppersful(120 :tibiae bowed;liver: : H : : salmost cleared

: tthis time,legs & feet idrops)daily;at 22 idown 1 finger-width: : : : : :

H texguisitely tender imos,8 droppersful @ : : : : H H

3 : tdaily(l drop has 3 3 : : 3 s

3 : (1250 units Vit.A) 3 $ : : 3 : $
*0, P. = Oleum Percomorphum
*¥Blue Units are the method of reporting used by Clausen and McCoord (210), where 10-20 units are normal
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