J. Korean Vet. Med. Assoc., Vol. 20, No. 1(1984)

Ahgf ] ofedzh Lol

2] F-AZpsE 2] W o v

M B2

A o #A42% (ol8 PE) & B4 F39)
Aoz, d4dozt AY S8 FAo
ol A4 A HAT FAY HLE SHo

2 s, gelatmozt Fve §350]
F52 2450 Ao] Polgli o] EHel

C],z,&)

P& € 19509 =)= Minnesotatste] -
AL v R o8] okEANA LAY} -f{‘—"":—
AL 28 slgdod, o FAlele
QA== kgt

Kernkamp®} Ferrin®
T A7 o] ¥o] WejetH o PFolete A
A& WA = Aol

2 4ol &

2EL Aol Rz AR Foishe

AF 604 AFe F4Y 4L A&
oAA wsle], F2g —a-oq—a}m
W EE fHdE Ae sy

o) il 7IQlshe Aoz
U 244 dale A Eadch
19553 Tucker®} Salmon®™ & 3wl 9]

g 3
3 AYS F3ko] Ao PFo| o}Od%érJr
Halse Fgdos ez pEof WAL
24 AL wasigct

Tucker® Salmon®™ ¢ ¥ 317} w35l & P
%9 fqlol Wt Bwe ATt o] Foizl et

£ 100 A 7kl A A -
o
=2

_/;:.
e ARYEE olddd 4% Asste 29l
o _

Lewis 5" Luecked*" Stevenson¥} E-
arle®® Newland5 Hoekstra$™? Robert
52 divko ¥ el A= Tucker9t Salmon®
o vparkA| 2 ol f-Fo] PF o] Az 4lal
olny, ZrgArite LAl ol F4 =
= ol&AE AsteltAY, AMHAA ofale] o
Z Ao 2y ofade 2L EAE
Azl gqle] Hetkx ek 22} Smith
5330 Oberleas®?® Dahmer$*% & A3 W9

Rt Aol §58 SRkl 45}

Pl A ofeid Agdo zn ofole] FH 42
Adehe F28 Aoz ALFAE A 7
ehaleh,
Dunne® ol &J3sp4 <, ﬂ‘:ii = a3
ME, Y, opnjkal, vEMIDISE oldle &
% wjAlo] Tolst], TGEU B3T3 2

2

o] A3 7o) PF o TEYUAUE ofdF-Folzt

£ st 3= db & Hansond" & i
Burrgt Burr® o Burr$ Bones
Yo olstel M HES} M) AYH Fxh
A A L Z AP A st ohe ] zbgksted, Al s
ol BEA 54% € TR AFHE 18~23%
4 ArAozA PEe) PAo] Sl ER oh
gt =



s Si¥e AEE e 2

}044 ghekol 29~33mg/

kgQl AbEOl R44HE 10%4  HrSAE

. PZo| al]ﬂ&il%‘ﬂ}l waslgieh a2 el ¥
o, XIGAE AR BE

,. zAue) L2 A A
Eigere e Qe
T o4 el A WA PR el
2AE ARWY olgiiE 9 BETSA YA
2Eo ErlA 2 Aobsn, of7le] EalA 7
#IHE o] Srkx ARe RIS AFAAE
o34 9902 A=t
Bloods? fEAS™ % 4718 A7k 2ale]
P2 WAol 223 BAE sHATE AL 2
a3 glek 2 o2lg el Sl olwd
1471002 PEe] o] BojoleA L o}
£ 2oy Aol
9 Skl N E FES0) G o}
Eejo] WA PEo] A
19793 ZE5¥ ol 23l X goz B IEQ
%9 o 2 o} £7 & Selvel FE

o2 Aed o7k b3 Boted F4° A=
T wHs 2 7ar+ fARE, B BE

ne »M—lolml
w}am oluu o4t A ol x}iw 24 3}
5 93k, 50~100mg/kgel otelg H7}ehA
U 2R AL Bl gslE ABA/E
S B AL AR P

o] 79 BAL Az PEY FEAH Y
QAF Y Az2A AaU ojAYE W 24
Feprh R 2 o W BgF R v|A
€ 9d3¢e HEsln, EdzE AgHer
WA 7] iAo Aol WaTe) 25 Y By
ARAE AANFo2A PEY Q4" Az

30

354 A o ¥ dHE

om AW ofd £ TIF
| Aaids AEFE

$ol 932 53l
%9 S EE Lol o

# P Aad Mo =ge] 5|24 digich

Mz Ly

ABALRO| S PE WA

ZAEE : A% 50~65039) al=dola X
gz g olE ZFE 1555 FAALso] =3} 3
4 5% (A, B,C,D,E)o2 £F3t] T4
skgi e}

7+ F& Zaz ety Eao) ¥8] £43
WA FAA RS} FE4uHE 3597 FAR #
o 3hg] ot

ZA|ALZ : Tablel.oll ZA}gtule} o] FEL
Ao wigtel £3] o] & E L = S5 8
%o a9} dFF(THRE EXAPAE
A 2] 57.78%) ¥ ERAkold (Y, Al23s|AA])
E o]g3led ofd, Zw, W EEXAuAE Z
7} 100mg/kg, 0.54%, 6.82% &3l Ats

(o3 HHEALE, ATE), obaddteke] 45mg/ke

ol A& (o]3F AotdAtE, BER), EEIAY
AbEol 8.07%<2 AHE (o138t A AR, CE
4), ZaEdeke] 1.50%2 A& (o]} LZFA
&, D¥%), % otd¥Fol 45mg/kegol L ZF
gakol 1.50%4<1 AHE (o3} Aopd LAt &,
ET8)E st AdAaz 343t

HAE S AYAEE 35U FoshdA =
d ARFAE SAH o BRI Al H
BAAZRFE) il Ha]zAstz] 42702
A PEo AL st =g WFE
of a4t R5Rhel et WPFo| F49
TEAAE ik :

g4 19484 AY, 15 FARE FA5
o 1 FEFAF Y 1kgo] Fallol £83
AeFE s =3 AYA4 44 o
A H ko] Zh7e] ol F
ZERFE YA B2 dAHAZ (A 10

=



Table 1. Composition of Experimental Diets for Pigs

Item A B C E F
Ingredients
Corn, % 63.53 63. 54 61,03 61.57 61.58
Wheat bran, % 13.20 13.20 13.20 13.20 13.20
Barley bran, % 5.30 5.30 5.30 5.30 5.30
Rice Bran, solvent, % 4.00 4.00 4.00 4.00 4. 00
Soybean meal, % 6. 20 6.20 6.20 6.20 6.20
Sesame meal, % 5.80 5.80 5.80 5. 80 5.80
Salt, % 0.30 0.30 0. 30 0.30 0.30
Vitamin A and* D supplement, % 0.20 0.20 0.20 0.20 0.20
Oyster shell, ground, % 1. 46 1. 46 1. 46 3.42 3.42
Soybean oil, % - - - - 2.50 - - =
Zinc carbonate, % 0.01 - - 0.01 0.01 -
Nutritional values
‘D.E., K cal/kg 3223.4 3223.7 3135.2 3154.3 3154. 6
Protein, % 14.05 14.05 14. 05 13. 88 13. 88
Calcium, % 0.54 0.54 0.54 1. 50 1. 50
Zine, mg/kg 100. 00 45. 00 100. 00 100. 00 45. 00
Unsaturated fatty acids, - % 6. 82 6. 82 8.07 6. 82 6.82
* . Vitamin A : 10, 000,000iu/kg+Vitamin D : 2, 000, 000iu/kg (Bayer Co)
Table 2. The Analysis of Covariance for the Completely Random Design
Source of Sum of products .
variation df SSx S:y SSy df Adusted 2.y* MS K
Treatment t—1 Txx Txy Tyy
Error t{r—1) Exx Exy Eyy t(r—1)—~1 Eyy— (E—)zx-y—\
Treatment t—1 Sxx Sxy Syy rt—2 Syy— (@;&"5 (1)
Error
Adjusted
Treatment t—1 (1)—(2) S?yy  S?yy/S?xy
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Table 3. Effect of Dietary Low-zinc, High- fat. High-calcium and Low-zinc with High-caicium
i Supplemention on Weight Gain Feed Efficiency and Incidence of Parakeratosis

Ration pig Initial Final Av. daily . Av. daily Feed Per Incidence of
No. wt. (kg) wt. (kg) gain (kg) feed intake (kg) kg gain  parakeratosis
1 24.00 50. 50 0.75 2.04 2.69 -
A 2 20. 00 43.50 0.66 1.86 2.82 -
(Control) 3 25. 00 49, 00 0.68 2.01 2.93 -
Mean 23.13 47. 67 0.70 1.97 2.81 0
4 - 30.18 53. 60 0.65 2.07 3.18 -
B 5 25.20 46.00 0.59 1.95 3.29 -
(Low —zine) 6 26. 50 49,00 0.64 2.09 3.24 -
Mean 27.50 49.50 0.63 2.03 3.24 0
7 21.60 51.00 0.84 2.01 2.39 -
C 8 24.00 53. 50 0.84 2.01 2.39 -
(High~ fat) 9 24,20 49. 80 0.73 1.93 2.63 -
Mean 23.30 51. 43 0.80 1.98 2.46 0
D 10 10. 00 27.50 0.50 1.30 2.60 -
11 15.00 30. 80 0.45 1.33 2.94 -
(Highcalcium) 12 12.00 29, 60 0.50 1.31 2.71 -
Mean 11.67 29.30 0.48 1.31 2.75 0
E 13 15. 00 25. 50 0.30 0.96 3.20 +
(Loow —zinc 14 12. 00 2L 10 0.26 0.98 3.77 +
with 15 11. 00 20. 80 0.28 0.90 3.21 +
highcalcium)  Mean 12.70 22. 47 0.28 0.95 3.39 100
* : Different letters show significant difference.
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Table 4. Comparison of Changes in Leukocyte Count between Normal and Parakeratotic Pigs

Pig. Totalcount Differential count (%)

G No. ® /mm®
roup No. 10° /mm Lymphocytes Segmented Bond

. Eosinophils Monocytes
neutrophils neutrophils P Y

Initial 35thday Initial 35thday Initial 35thday Initial 35thday Initial 35theay Initial 35thday

10 21.8 240 57.0 650 39.0 290 1.0 2.0 1.0 3.0 2.0 1.0

D 11 2.2 189 550 480 380 46.0 0 0 7.0 4.0 0 2.0
12 1727 15.2 620 580 340 350 1.0 0 2.0 5.0 1.0 2.0
Means 20.2 19.4 58.0 57,0 37.0 36.7 0.7 0.7 3.3 4.0 1.0 1.7

16 17.8 239 650 450 29.0 47.0 1.0 2.0 2.0 5.0 3.0 1.0

F 17 19.1 17.4 67.0 50.0 29.0 46.0 0 2.0 2.0 2.0 2.0 0
18 232 254 5L0 50,0 410 44.0 0 1.0 7.0 3.0 1.0 2.0
Means 20.2 22.2 63.0 48,3 33.0 456 0.3 1.7 3.7 3.3 2.0 1.0

Table 5. Effect of Dietary Low-zinc, High-fat, High-calcium and Low-zinc with High-calcium
Supplemention on Serum and Fecal Zinc Concentrations

Serum Zn (xg/dl) Fecal Zn (mg/kg)
Ration Pig No.
Initial 35th day Initial 35th day

1 126.00 135.00 84.00 400.00
A 2 130.00 150.00 922.00 420.00
(Control) 3 100. 00 91.20 333.00 383.00
Mean 118.67 125.40 698.33 401.00
4 128.00 106.00 470.00 354.00
B 5 118.00 82.00 415.00 320.00
(Low — zinc) 6 97.00 77.00 515.00 296.00
Mean 114.00 88.00 465.00 323.00
7 102.00 102.50 336.00 318.00
C 8 102.00 102.50 433.00 400..00
(High— fat) 9 91.40 91.80 386.00 372.00
Mean 98.50 98.60 385.00 363.00
D 10 126.00 112.30 400.00 417.00
. 11 117.00 105.50 483.00 428.00

(High-calcium)
12 115.00 107.00 437.00 425.00
Mean 119.60 108.30 440.00 423.00
E 13 96. 20 . 78.50 583.00 291.00
(Low ~ zinc 14 73.60 70.10 585.00 406.00
with 15 111.70 84.40 489.00 353.00
high- calcium) Mean 93.80 . 77.70 552.00 350.00

* . Different letters show significant difference.
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Table 6. Effect of Dietary L.ow-zinc, High-fat, High-calcium and Low-zine with High-calcium
Supplemention on Serum and Fecal Calcium Concentrations

Serum' calcium (mg/100m})

Fecal calcium (mg/kg)

Ration Pig no.
Initial 35th day Initial 35th day
1 12. 00 10. 60 41, 700 42, 300
A 2 11.30 11.20 41, 000 44, 000
(Control) 3 10. 40 10. 60 42, 000 42, 000
Mean 11.23 10. 80 41, 600 42, 800
4 8.60 12.30 40, 000 55, 000
B 5 8.00 9.40 41, 000 52, 000
(Low —zinc) 6 11. 30 13.00 48,000 47, 000
Mean 9.30 11.57 43,000 51, 300
7 11.20 10. 80 42, 500 42, 400
C 8 10. 00 8.40 40, 800 41, 300
(High— fat) 9 10. 80 9. 80 - 41,700 42, 800
’ Mean 10. 67 9.67 41, 700 42, 200
D 10 10. 00 10. 60 41, 700 42, 200
(High- calcium) 11 11. 40 9.50 40, 800 63, 600
12 10. 20 10. 00 41, 900 67, 800
Mean 10. 00 10. 30 41, 500 67, 100
E 13 11. 60 9.60 40, 000 71, 400
(High-calcium 14 9.90 10. 20 41, 300 72,000
with 15 10. 80 9. 80 42,700 71, 800
low- zinc) Mean 10. 77 9.87 41, 300 71, 700
* . Different letters show significant difference.
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Legends for Figures

Fig. 1. Early skin lesion of parakeratotic pigs.

Erythema and papules are developed on the lo-

wer abdominal wall. Pig no. 14 from lot E, on 25th day from starting experiment.

Fig. 2. Characteristic crust formation on the skin of lower limbs. Pig no.

day from starting experiment.

Fig. 3. Microscopic appearance of early skin lesion.

15 from lot E, on35th

Prickle cell and cornified layers are thicke-

ned and numerous nuclei are visible in the cornified layer. Biopsied specimen from pig no.
13 on 23rd day from starting experiment. H-E stain, X100.

Fig. 4. Microscopic appearance of late skin lesion. The cornified layer is markedly thickened and
contains numerous nuclei. Biopsied specimen from pig no. 15 on 35th day from starting k
experiment. H—E stain, X100.
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The Effect of Dietary Zinc and Calcium on the
Incidence of Swine Parakeratosis

Keun-Woo Lee,D.V.M.and Hyun-Beom Lee,D.V.M.,M. S., Ph. D.

Department of Veterinary Medicine, College of Agriculture, Gyeongbug National University

Abstract

Present experiments were conducted in order to clarify the effect of dietary low

zinc and excess calcium on the zinc and calcium concentrations of serum and feces,

and to show the therapeutic effect of external application of zinc or soybean oil on

the skin lesions of parakeratotic pigs.

In the first experiment, 5 experimental rations were prepared with 9 feed ingrede-

nts, soybean oil and zinc carbonate.

Zinc, calcium, and unsaturated fatty acid contents of the rations were 100mg/kg, 0,
54%, and 6.82% in control ration (for lot A);45mg/kg, 0.54% and 6.82% m low zinc
ration (for lot B); 100mg/kg, Q54%, and 8.07% in high fat ration (for lot C);100mg
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/g, 1.50%, and 6.82%in high calcium ration (for lot D); 45mg/kg, 1.50%, and 6.8
2% in low zinc with high calcium ration(for lot E), respectively.
Fifteen weanling pigs were divided into 5 lots and each lot was fed different ratio-

ns for 35 days.

After the treatment, growth and clinical data were collected weekly. Besides, zinc

and calcium contents of serum and feces were measured with an atomic absorption.

spectrophotomer.

In the second experiment, 10 pigs with parakeratosis were treated externally with
5% zinc sulfate solution and soybean oil, and internally with 200mg/kg zinc carbonate

and 2.5% of soybean oil.

The results obtained were summrized as follows:

1. Low zinc ration reduced feed efficiency and zinc concentration' of serum (p<0.01).
No parakeratosis, however, was developed in lot B.

2. High calcium ration significantly reduced average daily gain and serum zinc con-

centration (p< 0. 01) No parakeratosis was developed.
3. Typical parakeratotic lesions were produced by feeding low zinc with high calciu-

m ration. Besides, average daily gain and feed efficiency were significantly reduced

with the ration{p<<0.01).

4. It was shown that the application of 5% zinc sulfate solution or soybean oil

to
the skin lesion had therapeutic effect for the swine parakeratosis.
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