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C,\sEs of usteofibro,,;is <W'e not infrequently reported from ra ·e-hor e 
·tn ble · whe1· the animal- ate fed on cerettl concent:rntes, and where 
t he h a,} ration is kept relative'ly low. n les · legume hay i fed, or a 
·onectiou is made in j.h , di t by tbe supptementatiou of calcium , 
mt ion con i ting for th e mo t par t of cereals may prove o ha,•e a 
hig-b phospboi:us and i1 low ca lcinm content. 

'Ihe occurrence of usteo£ ul'Osi s has been report.ed from Y•H·ious 
con n tries, but has a sumed a magnitude of coJ1sidentble economi · 
illlportance iu India anrl the Philippine I slands where the JJative 
feeil · supplied to animals ail'e relatively low in ·alcium. Although 
the disease i ~ well knowr1 1 the nomenclature used by different. wri ters 
in <l :cribing it., di1fo1· considerably. The result is that a certain 
degree of confusion exists in regard to the various term , applied to 
t his ancl l'elated osteoclystrophir. disonle1·s. 

An attempt \\·as, therefore, made to produce ases of osteofibro is 
1n horses. 'fhe material collected '' oulcl then form a u eful basi 
0£ bone pathological comparisons in osteodystrophic diseases . 

LITERATURE. 

Tlieiler rJt rtl. (193i ) describe rickct. or usteomalaci u a: a phos­
phorus defici enc:,· 1li ea ·p, , a ncl suggest l b at ca.lei um clefi ··ien ·,y pro­
cluces ost ofihrosi R-. Their ob P.rvations were carr ied out mainly on 
cattle. 

Niimi ( l!:l- 7') cons i cl er d t hn.t a 1l •fieiern·y of r·alcium sn lts in the 
diet was the cause of osteomalacia , and actually ptoduced what he 
believed to be ustemnalacia, but whicJ1 in real it, wn. o teofibrosi , 
in two ol <l. horse~. The ration g·iven to the~t! hur es 1•on. i te(\ of 
borley a:nrl co:n tainefl 2·09 gms. CaO and 27' · ~7 gms . P 2 0 ,, . 

In a subseq Ul:'nt trial Nii mi a.ncl A-0kj 0927) procl urecl t be 
<l.isea:e in horses receiving- 3·6 gml'l. CaO and 47 ·4 gms. P 20 ;, <laily . 
'l'he control grot1p remained nonirnl when receiving a rat.ion that 
co:nlaiue<l 28·0 g-ms . CaO and 41 ·6 gms. P~O,,. 
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Mar -k (1922) points out that o teody ti:ophic tli eases de elop in 
pig l'e •eivin g a ration which doe no t show an Erdalkali-AlkalizitM 
(CaO + MgO-P,0, ill nwm . equival nt) of 20 to 25 mgm. equiva­
lents. Thi author apparently doe · not distinguish aetiolog ically 
between ostemnalacia and o t.eofibros_i . · 

liintner and Holt 193.2) desci·ibe wh at th e~- con ider ecl t.o be 
usteomala 1a in horses and conclu le that, " o teoruala ia will develop 
in horse \l' h ll 1h> ratio of cal ium oxide to rho phoru p ntoxide is 
1: 2 · 9 ' . A cording to the picture~ of the bon.e pathology, the e 
author ·IT ere dealing with o teoiib1: is. It was flu·thel· hown tba , 
' the condition did not develop during the uju -month period when 
t his ratio wa 1 : 1 ·9. Evicl n e is ine entecl sJrnwi ng that t.h cal ·ium 
content of th b:inl;ing- water was of particular impo.rtance ''. 

It is appar nt from t he ark of these authors ha the indi­
genou feed genernlly gi> u to hor jn the Philippine ar 'O low 
in calcium, tha.t unless limestone is added to -the :i:ation equine are 
li:;\ble to conkact osteofibro is. 

'l'h work of Sturges (1927) definit ly howed that the po sible 
laoJi;: of the vitamins containecl in greenfeed could not b on idered 
a conhibutory factor in the occwTeuce of o teofibrosis. This 
worker p1·oduced t he disease on a rati n con i ' ting of bran and 10 
pounds of 0 ·reen grass, and came to the conclu ion that o teoitis 
ii.bro a wa a po. ible deficienc.)T of calcium, the condition being in­
tensified ,,,.hen there wa a co-existing excess of phosphorus. 

Crawfmd (1927) w11ile working in Ceylon, came o the con lusion 
that -the cletermining factor in the production of osteoporosis wa t he 
p.roporti011 of ca lciuJIJ to phosphon1 pre ent in the diet. 

Olver (1933) in desc1:ibin"' a ca e of osteoporosis in an aged 
geldiug in India, give tl1e predi -po ing cau e of the di ease as diet 
composed mainly of e1·eals, uch as bran and oats, with inadequate 
fodder of leguminou nature. 

It is evident from the work of Theiler 1934) t}Ja the di ease 
whi ·h wa produ ed by Crawford and al so by 01-ver, wa not osteo­
porosis but o teofibrosis. 

It i quit possible according to Mitchell (1935) that a large 
number of common horse ailments su h as a.1·t.hritis of the l-nees and 
f'et lo ks, may be attl'ibuted to varying degree of o teodystrophic 
di eases. 

It i. evid nt from th lit raturn on o teo:fibrosis, that uncertainty 
e:xi. t. in regard to the actual causation of the disease . Certain author 
holcl that .osteo:flbro. is in hot e i. a sociated with abnormal calcium 
m tabolism. The dietary cal ium may be insufficient for the require­
ment of the animal or the deficiency may be accentuated by a 
relatively large excess of pho. phont , or both factors may operate. 
The I' ·ult :i th same, viz., that tbe an im al i starv d for cal ium. 
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EXPERIMENTAL. 

])':i yearling fillie numbers 207'22, 2072 , 2 721, 20739 and 
20745, wer p:i:ocured for th e purpo e of pro focin o- clini cal sympto111s 
or o.t ofibro j . 

A 'Omlllon ha al l'ation comnstrng of 1,000 gm . cru heel oat~ 
1,000 gms. yellow maize, 1 000 gms. wheal n bra1.1 , 400 m . . ~!'l'een­
h<>cl, -oo gm s . teff hay and,., Olmees of a 0 ,, wa fer1 to the animL1l.s 
for a pre-expel'im ntaJ peri d of 8 mouth in ol'(l r to n. ure uui­
f nuity of pre-experiru utal treatment. The hot" e were t he11 
gl' up ,d an.cl received min ral upplem.ent a s1rnwn :in Table l : -

'f JJLE l. 

No. I .roup. 1 upplem nt. I Cao : P.o.. J R m .. rks. 

20723 l 64 gnlR. a~HP • l : 12· 01) 
}"'' """' m•on '~•iood rn•· ::!0739 <'hanged, with the exception 

20721 2 7!'t gms. CoC03 l · : l that 2 om1ces of a 0 , was 

20722 omitted. 

20745 3 0 1 : 6·3 

'Ihe quantity 0£ ha. Lad oel'e.-. arily to be limited to a dail:v 
iutake of 500 o·m . per hor. e in order io keep the CaO content of 
the ration low. ' he ]Ja. al l " t ion conta ined 3TO gm . protPin, 4 · · 
gm . CaO, 2 ·4 n·ms. P20~ . and a aO: P20.~ ra ti(l of 1: f · . 

'Ihe concen ·ate mixture g1·eenfeed and mineral supp]emen t 
were fed to the bar e a 2 p.m. da il. . The ha:, was \lpplied early 
in the morning', and wh~n it had been ·on . mued the animal - wer 
urnzzled and allowed lo i·un io an opeu ai r centent-floorPCl paddork 
n11til 2 p.m.. 

In ord r t.o avo id p ible ompli cation clu to i ntern.i i para iti(' 
inf ction, all the animal. were treated for worm periodicall.\'. Dai Ly 
in pection of the health aurl elev lopment of cli11iea) . rnptom 0£ 
the hor e \Yere m ade. Th animnl. w ·i·e weighed monthly, :nu l 
blood wa dra-..,-n for the chemical deterru i11nt ion of ·alcium. pho · ­
pboru and pho plrnta . :M:eta.bo)i m trial were aniecl out durin g 
the latter four months of the experiment. In ordei: to e11 u.re the 
dail. . on umption of all t11e rniueral upplied a sy tern of f ecling­
wa arlopted ' her by ea ·h hor, e re ·eiveLl only , much f d a. it 
'ould eat . It wa n ee ary, however, o ·a. ion ally to w igh fe rl 
back. 

Rubber mattin.g wa 11 eel in th e tab) in orrler to obYiat the 
ousumption of bedding· by the animals. 
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RE ULT . 

The horse!:!, without except iou 1 showed osteophag ia 01· " pica." 
to a marked degree, <1nd unless muzzled, \Yould (J'r eedi ly consume each 
other' faeces. Lack of total bulk i.n the ration mnv b:we contributed 
towttrd: the depraved a1)peti tes shown by the a ui rnals. 

'l,he clinical p1·oaress of th e disease may be oiven a follow: : -

Ho1·se. 20723, Gr01tp l. Intake Ca0=4.,- gms . P~0, = 54·29 ,r;rn.s. 

Date. 
11 .9.34. 

14.f>.3.-. 
16.5 .35. 
4.6.3F. 
(i.6 .. 35. 

11.6.3.:' . 

13. (i.35 . 

'{.7 .!30. 
li .7.%. 
1 . 7 .3li . 
21. i .3G. 

22.7.35. 
2.8.3". 

Comme).lc d 
daily. 

R.emm·l~s . 

upplementation of 64 gms. Na~HPOru 

A sh.01-tened sl ri<le was noti ceable. 
Facial welliwt. j ust visi hle . 
Animal 1:eluctaut to J'i e in t he n1oming. 
near feet rested alternately when stau.ding. 
I• ncial e.nlf\.rgemeu t. marked, involving ub.mnxill:ny 
bones. H-01·se would freq uently lie dowu with leg;.; 
out ·tretched. Ab. ce s on point of left s1JOulder. 

Chewing became pain;ful and q ui lltli.ng' of t.be food was 
observed . 
tride stiff and short, f~u~e g-reatly enlarn-ed. 
Jiu.bl to ri ·e , ani1ual put into a sliu g-. 
upplement chan°·ed to i'5 ·ms. CaCO~ daily. 

Feed cons11 mption impmved, nni111al made attempt· to 
tand, 

Able to walk with difficulty, thrust in off fore. 
Greatly recovered, kep t on ·ootrol ration foT a .)7 ear in 

order to oh en focin l swelling. 

Horse 20739, Growp 1. lnlake Ca0 = 4·5 gms. l\0 5 = 54·29 gm.~ . 

Date 

.11 .9.34. 

1.4.5.35 . 
21.5 .35. 
28.6.35. 
25.i.W. 

9 . . 35. 
23.8 .35. 
11.9.35. 
13.9.35. 

R ema;rks. 

Commenced supplementation of 64 gms. Na2HP0,1 

cfa.ily. 
Wheu trotted a sli fJ'htly shortened tride noticeable. 
Rin(l'bone appeared on near rea>r pastern. 
Stiff gait and rested r ru· feet alternately. 
Stiff, shortened stridP, pasterns painful , oft feed. 
Facial enlargement very sudden and marked. 
Ab. ces developed on nea.1· knee. 
Unable to rise lmassjsted. 
l •'ell a.nd broke back behind sacral vertebra. Micro· 
scopical exau1iuatiou of bone bowed osteofibrosis. 
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Horse 207...,2, G1·onp 2. Intake a0 = 52·2D gm-. P20~ = 28-42 
9qns. 

Date. 
11.9.34. 
11.9.35. 

llemwrlr.~ . 

Commenced supplementation of 15 gms. CaC03 daily. 
.Animal remained in good health and thrifty through­

out the dmation 0£ the experiment. No facial en­
lara ments developed :rnd she wa retained 011 the 
ame ration for an additi01rnl period of a ye~u in order 

to act as fmther control to 20723. 

Horse 20721, G1·o·u,p 2. l nta"/,·e Ca0 = 52·29 grns. 

Date. 

] 1.9.34. 
11 .9.35. 

P 2 0 , = 28·42 gms. 

Remarks . 

Commenced suppl mentation of 75 gms. CaCO, daily. 
Discharged front ex.periment in excellent health and 

con11itio11. No fa ial enlargement we1·e shown. 

Horse 20745, G1·oup 3. l ntolce Ca0 = 4·5 gm.s. 
P3Q5 = 28·42 gm-s . 

ll.l::l.34. Bas~1l ration only, i.e . no mineral supplement. 
16.5.35. Slight swellinO' 0£ left sub-maxillary bone. 
12.1.35. Enlar0 ·ement 0£ bone ou left side of face pronounced, 

poor, coat sta1·y and gait stiff. 
12.11.35. D.i charged from ex11 l'iment in poor condition. 

'l'he genera.1 onditiou u.nd appen.ran ·e of the fillies wh en at first 
adinittetl to ihe ex periment, a · well ai- at t b eon ·lu iou of the 
experimental p erion, may be seen from the photographs of t hese 
animals o-iven in. App ndix I. .As further illu tra.tetl in the e photo­
graph the facin l enlargement 1m~olve main ly the ubmax.illary 
bon : . The enlal'g- men ts being pa..rticul a.rly clea1' in the ca e of 
20723, and 1·emained unchanged after thi animal l'eceived a calcium 
cm·honate upplement for a yea.J·. 'l'he poor condition of 20723 and 
20139 is appal'ent at tbe conclusion 0£ t he experiment. The charac­
teri t.i • way iu which 20739 draws up her hind leg, and the slightly 
protruding tongue, is worthy of note. 

Th cm ve indicating the weights of the :fillies are O'iven in 
Appendix 2, nncl illclicate learlv that only in the case of tb.e co nt rol 
group, 20721 and 20722, was ther e :rn:v gain in weigh t duriuO' the 
e:>..11erimental period. The consistent loss in weight of 20723 wa 
checked when ea lcium carbonate wn upplied in th ration. 

Feed con ump ion may be r garded a ati factory. Animals 
onl went off feed w11en exhibiting· severe clin.ical symptoms of 
o; eofibrosj . 

The figltre indicating c:hemical blood cl~termiu ations that we1·e 
made al'e given in Appenrlix 3, a1ul . how no marked rleviation "in any 
particular group or constituen t . It may, t11 erefore, be concluded 
tliat blood analyses will give n o as ista.nce in t he diagnoses of the 
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disease . r o indica.tiou of anaemia. could be recristered from the 
haemorrlobin determinations made when the animafs in group 1 were 
in t h concluLling sta.g·es of the disea;;;e. 

'l'he terupen1tm·es were recorded i u every case throughout the 
exper imental per iod and were not in any wa. affected by the progres 
of the clisea e. 

'J h e actual u1i 1iernl intake 0£ each bol'Se i ~ g-iveu iH '.l'able 2. 

'l 1J\BLE 2. 
l'he Ca and P supplied to th e h01·ses . 

Number. I P intake. I Supp. 1 Total l'. ] Ca int.ake. 1 Sopp. I Total Ca. 

20723 .... . - 12·41 11 · :{ 23·71 3·41 0 3·41 
20739 ...... 12 ·41 iJ·3 23·71 3·29 0 3-29 
20721 . . .... 12·41 0 12·41 3·35 34·0 37·35 
20722 ...... 12·41 0 12·41 :J· 17 3'1·0 37·17 
20745 ...... 12·41 0 l 2·4 l 3·2:{ 0 3·23 

Metaboli m Ll'ial wel'e carried out at monthly interval duri 11g 
the last four mouth of the experimen . The result of these trinls 
nre given in Table 3 and 4. 

The quantity of calcium supplemented to horse: 20721 and 2072~ 
had .ueces arily to be Sldficien to enable a CaO:P20~ of 1·8:1 to be 
obtained. It does not, therefore, have any bearing upon t he calciu m 
requirement of horse . 

'f ABLE 3. 
Calcium Metabolism. 

Ca output. 

Dato. Number. Group. a intake. 

I 
Balance. 

.Faooe~. 'l'iue. 

H/ 3.- ....... 20723 l 1 { 3·41 7·49 0·88 - 4 · 19 
207:39 { 3·29 5·iil 0 ·72 - 2·94 
20721 2 { 37· 35 23 ·32 2·93 + 11· 10 
20722 J 37 · 17 20 ·60 4·48 + l2·0!l 
20745 3 3 ·23 5 ·44 0·38 - 2·59 

7/ 35 .. ..... 20723 l 1 { 2·70 7·12 0·44 - 4·86 
20739 { 2·6 5 · 8 0 ·53 - 4 ·3J 
20721 2 { 37 · 35 30·40 2·17 + 4 ·72 
20722 J 30·24 24·00 4·30 + 1 ·94 
20745 3 2·67 5·43 0·64 - 3·40 

8/ 35 .. .. .. . 2-0723 '\. 1 

~ 
37 ·94 14·20 0·48 + 22·26 

20739 { 2·66 3· 18 0 . ,51 - l ·03 
20721 2 37 ·42 30·40 3·36 + 3·66 
20722 J 31 · 28 24 ·:.0 4 ·60 + 2·48 
2074-5 3 2·65 5·66 0·87 - 3·88 

9/ 35 .. ..... 20723 l l { 37·96 27·70 2 ·95 + 7·29 
20739 { 2·60 3·82 0·62 - l ·80 
20721 2 { 37·41 31 ·40 2·73 + 3·2 
20722 J 33·36 27·40 5·04 + 5·52 
20745 3 2·U4 3·80 0 ·75 - I· !JI 
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TAllLE 4. 

Phospho'l'us Aletabolisni. 

P output,. 

Date. Number. Group. P in.take. 

I 
Balan u. 

Faeces. Urine . 

6/ 3iL . .. ... 20723 } l f 23·71 7·72 4·5:} + lhl6 
20739 } 23 •71 6·60 4·34. + 12·77 
20721 } 2 12·41 10· 15 O· l I + 2·16 
20722 l 12·41 9·02 0·22 + 3· 17 
2074/i 3 J2·4l 5·06 0·80 + 6·55 

7/ 35 .. ..... 20723 } l f J9·60 11 ·20 2 ·42 + 5·98 
20739 } 16·47 7·56 2 ·70 + 6·2 1. 
20721 } 2 12 ·4J 12·10 0·06 + 0·21 
20722 l 10·68 7·62 0·06 + 3·00 
20745 3 6·31 4 ·47 1 ·54 + 0·30 

8/ 35 .. . . . .. 20723 l I f 16·46 7·30 l ·05 + 8· 1 l 
20739 j } 10·40 5 ·39 H5.l + 3·1i0 
20721 } 2 12·4J 9·70 O·O:J + 2·68 
20722 l 12 ·41 6·95 0·06 + 5 ·40 
20745 3 8·32 5·23 0·91 + 2·18 

9/ 35 .. . .. . . 20723 } l f l1l · 53 10 ·48 0· 17 + 5·8 
20739 } 16·62 8·41 1· 78 + 6 ·:!:1 
20721 } 2 12 ·41 9·60 0·08 + 2 .. 74 
2072l'! l 12·41 S·!H O·JO + :1· 80 
20745 3 6·82 5·00 1·68 + 0·14 

'rhe alig'ht v<u'iatious in Ca and P intakes for diffenm t meta­
bolisuJ periods may be attributed to t he lowered food consumption 
of the animal voncerned . A total ch emical analysis of the ration 
prior to each metabolism ti·ial similarly discloses slight vai-iat ions 
in the Ca and P contents. 

H inay b een fro m the metabolism figu,res that a po itive 
phosphorus balauce was retained in all ca es. The retention uf 
phosph-orus was gr11ater in 2072;3 and 20739, where P intake was 
highest. Where the calcium W&S deficient in the r ation, group 1 
and 3, a negative calcium balance was recorded. Tht> retention of 
Ca was greatly iucreased immediately after Ca h(l.d heen upplied to 
2~723, as is evide~t from a compa,rison of J?eriod 8}36 in 'l'able 3, 
wi_th the Ca retentions of 20723 for the prev10us periods. 

A record of the X-ray photographs taken of tbe metacarpal 
bones two months prior to the conclusion of the experiment, are 
g·iveu in Ap1Jendix 4. 1'he lesser flefined lines are clearlv shown in 
the metacarpal bone pictures of 20723, 20739 and 20745, as compared 
to the distinctl, 1 denser bones of 20721 and 20722. 

DISCUSSION. 

Clinical symptoms of osteo:fil11'osis were prodnced in hath horses 
20723 and 20739 .fed a. ration coutai ni ng· 4 · 5 .gram CaU and 54 · 29 
grams P 20 5 , i.e . a ratio of l; 12· 06. 
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'rhe 1lisea e wn..,; pro(luce <l 
rnceiviug iu it · Tation 4·5 gTams 
rntio of 1:6·3. 

u le._, er de<>-ree iu horse ~Ui45 
aO and 28·4 g1:am P 20 ;; , 1 . . a 

ln 1-he e hoJ' ·es, kept uuJer bLorator;r r·on dition · where uo \rork 
wa pe!'fornted, the fir t clinical yrnpton.is of o teo£.brosi were " n 
eight mouths after the couunencement of the e~·:perirn.eut . '~h n 
once clini.cal rmptonr became cl ad e tabli lied, the di ea e took 
it emu· e iJJ an alarminrtly ra.pill fa hi n. At first facia.l w lling 
became no i able, thes invoh-e<l mainly the s ttlnuaxillary 11ones1 

the enl argement of which be ·ame i110. L mark <l rluring the la t nwnth 
of th xperiment. There wa · al 0 0 o thickening of the jrl\Y hones, 
whith berame espe<·ially rn.ark a in th cu. e of 20723 . 

Both ho1·ses 20723 and 20739 rli p layed char·acte1·isticall 
shortened ·trirles Lhe Tear paslern. be ·aw painful an<l th uniwa1 
wol1ld chaw up t he l'ear feet altel'.na lely as howu by 20739 in 
Appendi~ l. Apparently 20723 had difficulty, or pain, j 11 p1·oper ly 
ma ticating its £ eel, a quiddw•r of partly ma. tirated ha.r \\"::tH fre­
quently SPe ll in the manger . 

)3one sections were takeu fo1· histopatholo•rical examination 
accorJing to the te ·hu i<1ue de m·jb d l1y Thomas and Tau der \iVath 
(1937) . Although thi- method of bone ·amplin,,. 1nu; devi ell ufte1· 
the 1·o ncl u ion of the e:xperirn nt, s ction: were never:theless taken 
£row .20723 anu 20745 OU the ::u l .3G :rnd .ll.3G l'e pectivel/. 'J'he 
rib . e ·tions in both ca es . ]10wec1 that n teofibrosis had Leen p1·e. ent . 
'When h.Ol'~e 20739 had to b destroyed on the 13.9.3-, micro copieal 
examination of the bones left no nou bt n to t he pl· g u.ce of osteo­
fibrosis . 

'l' he weiglit. cu n es shown ju Appeu<lix ~ inclicate ·learl:y that 
only for the animal ' in gro11p 2 (20721 :m cl 20722), wa. thei:e a . teady 
gain in weight Te ·orded throuahout the experimental periotl. Ir1 
grcrnp l, horse 20739 showed a atisfactory aain in weight for even 
month on the experimental ration. During the last three months, 
howe-.. er, a ra11id lo in '.>eight o ·curred. tea<ly los- in weight 
was recorilecl in the case of 20723 a.nd 20745. 

From the figure available fo1 bloo<l :rnaly. e. which are given in 
Appeudix 3, it would appea r that a .-.lcinm cleficiency a in 20723, 
207:'l9 and 20745, wa. not J'efle ·ted by a lowered hlood calcium clurin..,. 
1935. The ino1·g·anic pho~vhon1s , pho, phatase, and haemoglobin 
·01Jtent of the blood and serum rema.ined normal in aJl casec . B l ood 

ana ly i is not, therefore, considered n l'eliable g11irle for rlia,,.nosti.c 
purposes in th e rast" of O:';teofibrosi suspect . 

An analys i of the re. ult 0£ tl1e lia lance h'ials aiven in Table 3 
show1' that l1 or. e~ 2072~, 20739 and 0145, remainecl on a neo·ative 
alcium ba lrut r while on a claily nverag a intake of about. 2 ·85 

gram . It i riclent, thereforP that the kt>leton . of the:t' oJlimal. 
mnst liave 11:ff red a conti11u al depletion of raleium salts. u ·h a 
drai11 upon thP - ~~ tern must Hent.nnlly l en d to . erion · eon. quences. 

I t i _ip;11ificant that 1nnu cliately after hor~e ~07_;~ had its n 
intake raised from 2·7' "'111 . to 37·94 gm ., Hie balan ce wa 22·26 
l{nl S. ti . comparecl to - 4· 6 for the previous montll a shown in 
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periods 8/35 an<l 7 /3- Tespe ·tivel y . 'l'he delllaud for alciuru, which 
a period of tarvat.iou had created was mp.idly sati fie<l by th e imdueu 
abuudaut supply, as may be seen in period 9/35 \Ylien only 7 ·29 
grns. Ca \Ya r ;tai.ued. 

l•'rnm a si u<l,v of the re -ults of the JJhosphorns (P ) balance trials 
giveu in Table -!, it ni:13 be seen that all the an.imals howecl a 
positive phosphorus balance. The ·onhol a ni.1.1.uil - 20721 and 9(.)722 
showed an a\!el'age l'etentio11 of phosphorus of 2;.i per c ut . \-Vhen 
t he pb.o phoru i utake was 23·71 n-liJs . a · is shown i.u t rial 6 /3; ]n 
the ca e of 207:!:3 and 20739, tbe ba'l.ance wa 11 ·46 and 12·77 1· pe •­
ti'Ye ly, or about 50 per cent. 'l'he rete.ntion of phosphoru wm;, 
therefore, cin ·i rl en1bl y in.crea · u ·when the in take \YO.S more. Subs -
que11t periods show a lower pho phoru balance £or 20723 ancl 20739 
becau e food ·ot1 umption became irregular during th latter t.hr e 
month witl1 lh r esult that the inlake bad to he l·edu eel durin"' the 
metabolism v riod::i . 

The prnseu ·e of la1xe n.:u1ounts of phosphorus an rl its in 'reased 
utilizatiou may l.Ho> the r ea .' c)u :for the aggravatiou £ t he di-er e 
u·ben. there is n wid~ Ca< I : P ,.O, ratil) HS well H <l 11 fi ci.ency nf 
al IUlll. 

\.\hen bors 207.'...3 wa.· giYen a ·upplem.ent of :37·94 "'l'am.s Ua 
a.t the con clu ·ion of the experimental periotl, it.s recovery was 
phenomenal. A a l ' sult, ii ;va de ·ided to coutinu giving the 
control diet to tbi hor e in order to note w)19tber theTe woulrl b any 
l es euing of the facial ·welli11g. lthough a r •rn ark:1ble gain. i 11 
condit ion wa uoted, the facial enlargement clid not subsi(le , a . Tllay 
b . ee.11 from the photographs in Appendix j. 'l' h e e p ic tm•es were 
taken n enr later, together with th o;e of the · wtrol hor ·e 20722. 
The latter r1>ceiwcl it . ori0>inal euntrol J'at iou 1mti) di -c haTo·ed on 
t he 11.2. 37. 

'l'h X-ra :-· llhotogr aph. of t·b m et.a arpnl bone shown m 
AJJpendi:x 4 illustrates clearly that the bone in th ·a e of horse· 
20721 and 20722 is more ·ompad aud Lhicker ·han tha t. of hor p -

20723, 20739 aud 2074- . 'fhe '' at iou liu s of rlemarcation n,re far 
m 01·e clea~i:ly de:fined in the ca. e ot' the former animal . '.l'be m du.llnry 
cavi ty is malle1· and con equently the outer hell thicker. In the 
latt-er ca'es tb re i a wider , l e s cl n e cortex wh i h is poorly defined. 

SUMMARY. 

(1) Clinical ymptorns of osteofibrosis were b1·ought abou t, a11d 
later definitely shown to be tb e di ea ·e by hi sto-patho1ogical exaini­
n::ttion, in t hTee 2- ear-old fi llies rec ivin g a rat ion whicb. con ta iu ed 
4·5 gram aO and 54 · ~9 grams P 20 6 in the ca f' of two hoTse , and 
28 ·42 grams P,0, in t he ca e 0£ the other h01·se. 

(2) 'rl1 e two control fillie. recei. vecl in I he i. r rut ion . 2 · o g·nrn1s 
CaO aurl 28·42 gr ams P 20 , . Th e Cn.O i.ntnkf' h arl m ceRsaril. tt be 
hi gh in orde1· to rectify the otberwi e abnormal 'nO: P~00 rat.io . 

(3) Th e co ntrol a nilllals gained in weight, wherea. the hor es 
receiving u defi.r:ieucy of aO iu their diet. lo" t weight became 
eml!eiaterl antl lJonr i11 f'nu<lition. 

1309 



OSTEOI' rB RO I Hi EQ l- Ll'll <: -

4) Balance rial .. howe l that th sk le tou in the ase of tho ~ 
hm· ·e~ re eivj u,.,. 4·5 gm a O wr r con tional1 y bei nr.r depletecl f 
C< lci 11JU. 

( ) 'l'l1e p h usphur u relen t ioJL was g-reate t for t he hon; s. 
Te ei-\1iu g most }Jhosphoru 11J their r ation. 

(0) From th data an1ilubl jt would ap[J ar hal bl od Ca. dete r­
mi nation ;.tre o - littl ..,·alu fo1· clin·~no. ti 3rnrpo es ju ca e ' of llS­

ded o t ofilmJ i . 

(7) < aciial nl a1·g<eme1it ·, whe n once e tal1li sl1 ed by ihe di ease, 
wer• not red uce d in. .· ize by fcediu O' a rat ion wh ic]1 wa supplemcn 1 P-d 
wiH1 CtiC0:1- . 

ACKNOWLEDCMENT. 

'r it e a utho r w_i. h t'\ to L~ :x :1ne~:s hi :; a p preui a t iou t-,o Dr. J . 8. OtLo 
for lbe t:h mi1 al ouah -·is :w rl to Di-. Qui n lan for tl1f' X-Hn~-
phologr a.p h s. · 

.R li.lf.U:RE X .ES. 

(' 1-tA'\Tl<~ORD , - {192- ). rlmiuul l tcpo rl- of th Got:en:imr.nf l'duino q1 
'ura eon, Oeylon. ( fad. Joun-. of Vet. c. di i! 'lt>. Incl . . ·vol. 3 tJ P · :l50-355). 

K f:\TX_i.;R, J . H .. ,\ :;u BOL T , R . L. 1932). E r1uiue Ost<Jomaln.cia. The. 
Ph1L1ppi11c J11 111· . 11/ 'ci1_mr Vvl. -lfl , , · o. 1, pp. 1-90. 

MAH$ K , J . 1924). i-l n /1i1. f i/1· w-issmischajtl. , 11. prokti~ . Ti ri1eilh11mlr. 
1Jd . 51, H ~ 1 , Pll . 1-14. 

MH'C:Hl~J,J, , W . M . (193 -~. 1'11e I ete1·i1w1·y Record, Vol. 15. No. 50, 
pp. 1501-1507. 

N IIMI. KANT .A ( l9Z7). Expcd !ll ntal tudie.~ on Os teomaln cia in t b H ors . 
F ir ·t R e1Jo1·t.. J 11111· . r1f ti\ ,, J 11p11n 8 w·y . nf T' et. 1 ci nu, Vol. 6, 
p p . 27fl-2 4 . 

NI I )II , KANA, AND T OKT, ::'11'.l'L r:K.AZ U (1927). E!>perimei1 tal SL11dies on 
Osteumah it1 in -the E:f or ·e. Seco nd B epor. Ju11.r_ of tf.,: J C1ptnt , 'u1·u. 
of Fet. "c i '1oce,. Vol. 6 PJ). :J45-35~L 

OJ, \'1•; u., A. (1933 ). Osteoporo i.: iu. No rth Iud ia. l wfirrn .llim'. 1J} V et. , .. ,,_ 
urrd An.. bi rl ., Vol. 3 , pp. 3.-,0-355. 

1T HCE 2 (19:..7). Jl 11m1al R port., of th f! Go1•ern111P11 f )'µforiw.iru 'u,'raeou, 
Oe!JlOn. (ln1/iwn J•J1tt . of Jl•' f. , '" · tb .411 . . fod., Yol. 3, pp. 350-3.55.) 

'.l 'H E IJ ,~R , .j\ .,_ DC. TOl'I. P . • J . 1< :<; 0 .2\ L-\LA'.'\ , _.\ . I . ( HJ;Ji). 'l' li 1;1 i11 lhw1Jc 
of van~trnns tn, he di tfl ry l'hosphui·u , 11d i ro he Oa: l' mtit> on the 
productrnn of ri ck t · in Cutt 1<1. 'l' fl Onde r.~i pom·t J mi?'»<U V et. , r,. 
•11"•d A n . Ind .. Vo l. , Xu>. I and ~, 1111. 375->l 14: 

T HJ<jl~1Elt. . ( u:J~i4) . T he osteodystrop hic di ('a P$ of do111est i('»t I anim a ls_ 
Tha l'~ t ri·iu11·y d otir. 1 'i ol. OOi pp . 1'11.·206, 

'l'HOM A .. 1 A. l) . . Ai'iL' VAN D EJt I .A'l'Fr, J . (}, (1037) . Ilo.u .Bi uIJSj ' a~ ui. 
.:' id tn t he st udy <lll d Dingno i. of J)dicitmr~' D i. i><t!'\I'-. Th e Oncl11rste11oort 
.fo 11 r11al nj TT1•f . 81:. and An. I nd., Vol . , Io. 1 u11d 2, t_Jp . •130-440 _ 

Gln 



13 

.1. \\ '. G lWLNE ll .11. n. 

APPENDIX 1. 

P 11 0Tor;n.1P11s OF Hon E~ . 

f ',,llfrol horse.~ 20i21 r111d 20722: liit111.-P:- a0=.52·29 rim., l ' ,U,,"' 2 ·42 gm. 

Fig. l. Horse 20721 

" 
j)'j,,. 3 
Fig: o: " 

(:29.10.3-1). 
( 9. D.35\. 
( 9. !J.3.-

F:we. 

(i ll 

Fig. 2. Horse 20i 22 
Fig. 4. 
Fig . 6. 

(:W.10.:34). 
( 9. 9.3.5). 
( 9. 9.35) 

F'a<:e. 
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Jlurscs 20123 a11tl 20739: I ntake:- a0 = 4·- gm., P,0, =M·29. 

Fig. 7. Horse 20723 (29.10.34). 
Fig. 9. ,, ( 9. 9.35). 
Fig. 11. ,, ( 9. 9.35) 

Face. 

Fig. 8. Horse 20739 (29. 10.34). 
Fig. 10. ,, ( 9. 9.35). 
Fig. 12. ,, ( 9. 9.35) 

Face. 
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Jl orse 20i4.5: lntr1l: r':-f 'u0 = 4·0 a·m., J', U,=28·42 gm. 

Fig. 13. Hot.. 2· ;4.3 (29. 10.3-!). 

Fig. 14. H orse 20i45 (9. 9.35). 
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Ti ol'se 20745: Tntake:- C'a0=4·5 9111., 1', 0 ., =28 ·42 gm. 

Fig. 15. Horse 2074 - ( 9. 9.35) 
Face. 

15 

ll orses 20722 and 20723 i hotographeil 011 17 .2.:37 afte1· receivi11(1 un i11tuke uf 
52 ·29 g11i . ()a0 and 2 ·42 an~. P ,O, since the conclusio 11 of the e.l:peri111 ent 
M 12.11.3.S. 

l•' ig. 16. H orne 20i22 . 
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llol'~es 20722 crnd 2072.'l phofogrup/,,,d on li'.2.37 uffrr recciuinu a 11 i nlal;r of 
•32-29 gm. 'a.O 011rl 2 ·-12 9111. 1\0,, .,in ee f/11> rn11dt1. io11 1.Jf th e l' J; ]J Primeut 
on 'L.ll.:J7. 

Fig. 17. H orse 20123. 

I ig. 11:3 . Faee of H orse 207:l2. F ig. 19. l 'ueL' of Horse :?Oi2:J. 
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APPENDIX 2. 

lV iglit lll'l!PS: IiV>'Sf!.S 20121 and 20722. 

11(/IJllrs- 19,:)'f. 19 .):i, 

;r. ""' o,L ,.,, .In. J •• r.1 ..11 .. t . ..P~· .11.,. 311111,. ,;..!,, Jl'::fl_. 
I 1 I I I I I I I I I I I 

~ 

r--

'"''\ ~ 
~---, 3.-071~ \, :.. .. 

\ I 
I 

\_ _..! 

W eight Ou1·11cs : Horses 20723, 20739 fl n<l 20745 

1,s~.., ,9j.:. 
~(. .Jlt,..: .J.e.r:r .kn (-t'1. f .1o1i_ 

, 
r ........... c- __ .Lt' "' 
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Xumb«t'. 

2(/123* ... . 
2 i:rn .......... . 
20721 . .. ... . ... . 
2072:2 .....•. . . . 
:!Oi-1-'1 ......... . . 

:!1172;! ........... 
:!U?:.19 .....• •. . . . 
20721' ... ...... 
:!()712 ...•..•.... 
:81/45' .... . ' .. . . 

:W723 ...... 
20739 ....... 
2072 1 ........... 
207~2 ........... 
20i4ii . ... .. 

::!Ui23 ... . 
:!Oi3fl ... . 
:!lii2 1 .... . ..... . 
:?0722 ... - .. .. . . . 
:!Ui+R ... . .. ... . . 

:.Ui:!:'I .. , .. ,. , ... 
2 i3\J ........•.. 
:!072 1 ...... . . .. . 
20722 . . .. . .. . .. . 
::!074," ......• •• . . 
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APPENDIX 3. 

. \lonth; : ll):J .) . ~[unl. h~: l!J3ti. 

5. 
I 6. 1 fl. I IU. 1 11. 1. I :3. 

I 
4. I ;;, I 6. I i I I 

!I. 110. 

2·9 4.·9 3·6 3·!1 -1.·0 3·4 3·5 3·7 :J·6 :J·i 3·3 4 ·0 4· i.HJ 
3·3 4·4 a·+ clie1I. 
l ·8 2·!l i3·3 died. 
I ·9 4·0 :.HI 3·6 2· -· I 2·H :{·7 3·8 ;H 3·7 3·!i 3·9 3" 
3·1 N 3·!1 4·0 I ;H 4·6 ·5 :H iHi 5·0 4·9 fl· ii·5 .HJ 

* ~0723 n· r~i,·erl ~ 'al'o3 sU]Jl}Jrnn<!n jn Hl36 . 

.'5· 2 :";.;! 
6·1 fi· l 
-1 ·8 -1· 1 
4· I 3·6 
.; 3 .+·7 

IO·\I 12·4 
9·;i IH) 
7· I 8·4 

11 ·8 10·1. 
fhi 6·: 

l.f'. Se1~ r1 1111 . 

.~ · 2 .+ ·7 ii·O .... , 4·9 
HI died. 
4·0 (lied . 
fd 4.; 4·2 :~·!! 
4 ·7 -l·-1 6·8 10 .,; 

Pli osphotase. 

· I \)· ! l:H! 1:1-2 
1. l·fi die d. 
i·3 tli<l d. 

10 ·0 10·0 L2· B l L ·5 
(j-7 7 ·7 9·4 S·!i 

a/,.ii1w. 

IU ·9 10·1 10 ·8 11 •1 
ll · l died. 
9·6 <lied. 
!l·4. 10·6 l!J· IO·l 

11.·2 !0·7 S· 9·0 

Ho1' 11 w!Jl11/1i11. 

12· 1 l:'H J.1 ·3 
LJ ·i diu ti. 
IHI died . 
I l ·ii 12· 1 12·0 
ll · 11·7 1~·0 
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:1·2 tHJ 4·0 .5· 1 5 ·3 5·0 

:)·0 f'·l ·H Hi 4.,; ,}·2 

8·2 5 .. ~ (;.;~ 5· (:HI 7·2 

I0· 1. 13·0 11 ·."o ll ·ll !HJ t:M 

10· l 1.5·6 11 ·8 13 ·0 II ·I .l3 ·4 
· 1 10 · ·O LO· , ll·..t fl·S 

8·3 7-\l 10· L 9·6 \\.4 !H 

9·0 ·H 10·1 9 7 10· 1 \)-.) 

8·4 ·4. R·:l 7·2 \l ·-1 6·9 



OSTEOFIBROSIS IN EQUINES. 

Appendix 4. 
llADIOGltA l'HS o~· METACAltrAL BONRS o F Hons:Es 20722, 20723, 20721, 20739 

AND 20745. 

Fig. 20. Horse 20722. 
618 

Fig. 21. Horse 20723. 
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l''io-. 22. H or e 20721. ; Fig. 23. Hor e 20739. 
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Fig. 24. Hor e 20745. 
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