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Rickets caused by vitamin D deficiency in calves
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Hyunkyoung Lee, ByunglJae So, Eunjin Choi*
Animal Disease Diagnostic Division, Animal and Plant Quarantine Agency, Gimcheon 39660, Korea
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Six to seven-month-old 10 beef calves in 140-head beef cattle farm in Gimpo-si, Gyeonggi-do were suf-
fered from ataxia and astasia. Two of them were submitted to Animal and Plant Quarantine Agency
for diagnosis in July 9, 2015. At necropsy, the radius and tibia of both calves showed irregular thicken-
ing and hemorrhage of the physis in addition to hemorrhage and disruption of trabeculae in metaphysis.
Histopathologically the physis showed irregular tongues of cartilage remaining the metaphysis.
Disorganization, hemorrhage and fibrosis were observed in metaphyseal and epiphyseal bones. The se-
rum 25-hydroxyvitamin D3 (D;) and calcium levels were lower than normal range. In addition, the se-
rum Dj levels in the other 9 calves of the same farm were lower than normal levels. Based on the
pathological examination and serum chemistry measurements, we diagnosed this case as rickets caused
by vitamin D deficiency in calves.
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Moo= th UEE) WRe Wk B g 2 B(adig),
74 &(tibia), SH(metacarpals) 1231 FH=

TER(rickets) > F& ofH FEOA dojun, 4 tarsals)ofl Al 7HF s FaZe ojF o R wrb
Gl we) 45)Pa Holrt B Axolch 7 mEel, Agw Aze] BT WA, VA Ao
2ol FQ 0le ety DY Q1o HF HEo=w Hlo] Y 4= QIth(Klein, 1999; Mccarthy 2} Frassica,
FelA qlom, ¢ BE ES Aol B 4 otk 1998). EE e Uehha QEes Al wek
(Pugh®} Baird, 2012). H|E}Hl D= m 5o} Ashr|HS

2 T2 FRYa 53] sEAEH oA ZRHREe =53
o FEY, agolA et Qe F4E SXIA =4 7ol St §He Al MY 55 &
Aoz AolAe /S AT rhHolick 5, T oz 4= glon, R W= VHESS
2006). 7FEoll A WA == ol RS vlE Hot} A3 oAz 7 Z==cHDittmer2} Thompson,
Dpe} ole] Ao AoH 01011,}x]qj, H%], o, ko] 2011; Van Saun, 2004).
aeal ofAe FAEE ARElE EaE 8p Qo oA FFEHo] AdFR oz WAIRITHKIein,
(Dittmer2} Thompson, 2011). 1999; Grant Maxie, 2016). Al %= Zb<s, <1, H]EMYI D
FHO 42 BE FEolA Hl=sHA vEhd o d9E s $ &9 fZ(osteoid)} A=V
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Fig. 1. Gross findings in proximal and distal tibia. In proximal (A) and distal (B) tibia, the physis showed irregular thickening of cartilage and
hemorrhage. Trabecular disruption and replacement with fibrosis were observed in the metaphysis (P, physis; M, metaphysis).
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Fig. 2. Histopathological findings in proximal and distal tibia. Histpathology revealed that (A) The physis showed irregular tongular tongues of
cartilage (arrow) and the broad tongues extending into the metaphysis from the physeal cartilage. (B) The metaphysis showed disorganized trabecu-
lae, irregular tongues and islands of cartilage, hemorrhage (H&E stain), and (C, D) fibrosis (Masson’s Trichrome: blue). Bar=200 pum.

Table 1. The serum 25-hydroxyvitamin Dz (D), calcium (Ca), and i I*E"
phosphorus (P) levels in cases and affected cattle with rickets
o SeralNo Value (unit 2 zeo) olq A%w AmAze] B v
Toup . o -
ofcatlle b, (ngml) Ca(mgdl) P(ng/dL) a3 2¥& ﬂ@s}‘ﬁﬂ, d4 W wety Dot s
Case cattle 1 489 420 410 FE7F A i 92 Aozl HET
2 <420 7.80 6.00 D Zdo] _45} T=woa Aosdr).
Affected cattle 1 7.13 NT® NT . }
S O HjEhY DE 4ol BF GG A5 W g
3 5.76 NT NT d 9 Fgrol Hofgict HE] D= Y-S Fof A
4 <a Nt T & % A7 ARHe HFE Fo 2L 4 qlov,
: o r r Hlebel D,9} 1]l Dy F e £ 5E chTerushkin
7 768 NT NT 5, 2010; Holick, 2003). 7}=& H|E} D, (ergocalci-
8 4.72 NT NT ferol)@} H|E}YI D; (cholecalciferol) & T} o]&& 4=
9 6.94 NT NT

Aom, AellA T m&4dL Bls3ttk(Schmid 5,
“The reference range of Ds, Ca and P levels in serum is 37~80 2013). 3}AEE A2} Hxj= vjghel DEol= vEkyl

ng/mL, 8.0~10.5 mg/dL, and 4.0 ~7.0 ng/dL, respectively. _
PNT: not tested D& AUiolA o ag&xor o]ggtrta daA 3l

CHBurild A -5, 2016). ¥ 57} 2pej o] =EH 3l
o, BlEpRl D37} RbSojAH, FAHES] A
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7-t)5}o| & &2 ZH A E|E(7-dehydrocholesterol) 2 5 €]
3= 4= 9ltk(Deluca, 2005). B} Ds= Zhol|A] 4=
4stE]o] 25-(OH) vitamin D;&2 H2HE|=d] o]= &
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gfo]th(Schmid 5, 2013). Zat& 02 4 FA A F
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SHA 71t (Lukasz®} Adam, 2005). Ao A 2AJ3}E
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2729 BH|E A4 1,25<(OH), vitamin D;=
A QAR oA 2w AdE F4E o 9
A wo| A LS Wol Amsle] T Wy} Woly
TtsAolth B Zg oA = Y d& AEHe
w2 WALy 3| viehul DO zhzhe] A} tHA
A EEg FoA Eoto] Bots] FEo] WAy

= ) Qe A7} ek 17
ok o] 40] 7l sido] %‘- shol HEl DS
T3] AT EAGAL, FelH FAOE 3

7} gl oz Hof @Hg_go H 23} 7))
243 =A|Tlol redol] o) AHe AbRzEE o
K FEA] got 71 S57goli(malabsorp-
tion)7} ¥<Qlo] HAS Folakal AR FETHBernstein®}
Leslie, 2003; Bangoura?} Daugschies, 2007).
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