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Summary

Control of lameness for improving pfoductivity in dairy

cattle

[ . Title

Control of lameness for improving productivity in dairy cattle

1. Purpose and significance of research

Lameness is one of the major conditions affecting cattle, having significant
economic effects. It has been estimated that only mastitis and infertility cause
greater losses than lameness.

There are several factors which can cause lesions of hoof in cattle but major
factors are anatomic deformities of fore and hind hooves of cattle. these
deformities and other trauma can affect the weight bearing of cattle hoof and
can cause secondary infection on hoof. The hoof disease can cause lameness
which is a major locomotive disorder in cattle.

Lameness can occur in all over the world but the incidence of lameness more
frequent in the developing countries. Lameness can also occurred in advanced
nations such as US, England, France, Germany and average rate of incidence is
15%

The herd management was focused on infertility, mastitis and lameness.
Lameness is one of major reasons of culling of cows from dairy herd. Lameness
can affect economic loss such as low milk yield, decreased weight, culling,
death, infertility, increased calving to first service interval, increased calving to

conception interval, increased conception rate, increased cost of disease

- 15 -



treatment, and increased labof hours of farmer. In our country, the survey of
diseases by Seoul Milk in Korea showed that 10.8% of cows had lameness but
the study for lameness in Korea was little so that this study considered the
relationship between foot lameness and broductivity in dairy cattle.

This study was composed of three major studies: 1. The association between
lameness and productivity in dairy cattle. 2. Anatomical and pathological study
of the foot with lameness in dairy cattle 3. Study on .the diagnosis and
treatment of cattle lameness. Based on these studies, the Korean medical terms
of hoof disease are available for a wider teaching farmer or veterinary stﬁdent.
In addition anatomical and pathological results can be a basic materials to
support another studies such as epidemiological, anatomical, pathological study of
cattle. Diagnostic tools and new treatment of hoof diseases can be. a good way
to manage lameness of cows in dairy herd.

This study also can affect attitudes of farmer, encouraging to follow studied
results which show good ways to manage lameness and these can increase the
efficacy of productivity in diary cattle industry. This study also can affect the
mind of people through showing the milk of cows withouf lameness is a good
food. High income with increased efficacy of dairy industry can be a attractive

point for farmer.

II. Contents and Scope of Research

This research project is composed of three parts

1. The association between lameness and productivity in dairy cattle.
First year - The current status of incidence of lameness in dairy
cattle in Korea
O Survey of herds, the type of housing, housing floor, diet, and
preventive method of lameness in 4 area of Kyung
Ki Do and JeJu island.
O Survey of the type of pens and floor of housing

- 16 -



(O Hematologic and biochemical findings of cattle with lameness
compared with normal cattle

Second year - The association between lameness and milk yield

(O Calculation of milk yield

(O Calculation of protein, fat and somatic cell count in milk

Third year -~ The association between lameness and fertility in

dairy cattle

(O Calculation of calving to first service interval and calving to
conception interval in dairy cattle with/without lameness

(O Comparison of calving to first service interval and calving to
conception interval in dairy cattle with lameness depending on
lactation number.

(O Comparison of Calying to first service interval and calving to
conception interval in dairy cattle with lameness owing to
hoof disease

(O Comparison of rates of service to conception in dairy cattle

with/without lameness

2. The anatomical and pathological studies on the hoof of bovine
lameness - 4
First year — Investigations of the limb positions & hoof patterns in
normal cattle.
(O Anatomical study on the skeletal, muscular, vascular and
nervous systems of normal cattle hoof

(O Examination of limb positions and hoof patterns in bovine
lameness
.O Ecopathological, epidemiological and radiographical examinations
of bovine lameness
Second year - Investigations of the limb position and hoof patterns
in bovine lameness

‘(O Anatomical study on the skeletal, muscular, vascular and
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nervous systems of bovine lameness
(O Epidemiological examinations of bovine lameness
(O Study on the  pathological diagnosis and the histotechnological

methods of bovine lameness ,
(O Manual for the pathological diagnosis of bovine lameness
Third year - Comparative study on the limb positions and hoof
patterns between normal cattle and bovine lameness data
(O Morphological study on the skeletal system of bovine lameness

hoof
(O Analysis of pathological findings in bovine lameness
(O Manual for the education of pathological diagnosis in bovine

lameness

3. Study on the diagnosis and treatment of cattle lameness.

First year - Development of diagnostic tool and the association
between occurrence of lameness and diet n dairy
cattle
(O Macroscopic diagnosis of lamed cows
O Radiographic diagnosis of lamed cows
O Measurement of blood urea nitrogen and blood glucose

Second year - The study for cattle housing system to prevent
from lameness and establishment of treatment of lameness
(O Correlation between stall floor and occurrence of lameness
(O Establishment of foot-bathing system
(O Selection and abplication of foot-bathing solution
(O Treatment method against various lameness
Third year - Development of hoof trimming method suitable to
cattle housing in Korea
O Selection and application of claw trimmers
O Time to trim claw
(O Location of occurrence of lameness

. O Status of cattle after claw trimming
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IV. Results and Discussion.

Results obtained in each part 1. The association between lameness and
productivity in dairy cattle 2. Anatomical and pathological study of the bovine
hoof with lameness 3. Study on the diagnosis and treatment of cattle lameness

can be summarized as follows and more detailed contents are described in the

corresponding subjects.

Part 1. The association between lameness and productivity in dairy

cattle.

<First year>

The aim of this part is to survey of incidence of lameness in Korea. The
records of herds, the types of housing conditions, diet, and preventive method of
lameness, if it is used, were derived from dairy cattle in 4 area of Kyung Ki Do
and JeJu island. ‘

The type of housing with yard is most popular(63.2%) and per cent of dairy
cows in a farm is 50.4% and average milk yield was 23.9 liter per cow and the
cows with 2-4 lactation were prominent. The calf was bred by artificial
insemination mostly’ and the number of calf was 184 and average number of
culling of cows were 4 per year. Most stock farms had pen of which 71.4% had
barrier and width of passage was 172.2cm and depth of foul water line 14.7cm
and width was 3l.1cm. The area of pen per cow was 116x170cm. There was no
bedded pen. The floor of most pens was constructed by concrete. The area of
playing lot was 3239.7m°> and mostly was permanent. Roughage was consisted of
corn, rye, sorghum, oat, rape. Most concentrates was made by National
Livestock Cobperatives Federation. Concentrates was fed 14.3kg per day in
lactation and 2.7times were fed per day. Roughage was mostly -rice straws.
Silage was consisted of corn and was fed 13.4kg per cow/day.

Hoof trimming was done in 34.7% of farm and 0.7/per year was done by
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veterinarian. There was no significant difference between incidence of lameness
and climate. The cows in housed in sawdust and concrete floor had specific
forming of hoof compared with cows in yard. Climate didn’t affect incidence of

lameness in dairy cattle.

<Second year>

In order to examine effectiveness of lameness on milk yield before and after
diagnosis of the lesion, milk yield was inveétigated.

In the change of milk yield owing to lesion of hoof, at first lactation the milk
yield was changed from 27.2 liter per day to 20.2 liter per day after lesion was
diégnosed. During the 2-4 lactation périod, milk yield was changed from 32.2
liter per day to 22,9 liter per day. Over the five lactation, milk yield was
changed from 33.3 liter to 25.6 liter after lesion was diagnosed.

In the survey of the association between concentrates and milk yield, in
domestic area average 309 liter was yielded after being fed by 14kg of
concentrates and average 22.9 liter was yielded after_ foot disease was diagnosed.

There was no significant difference between foot disease and protein/fat
content of milk among the all lactations.

The change of somatic cell count owing to foot lesions was changed from
13.4 million to 17.5 million in the first lactation, from 19.3 million to 22.3 million
in 2-4 lactation, 14.0million to 17.7 million over 5 lactation.

In the farm in which regular hoof trimming was conducted, among the all
lactation period average milk yield was increased after hoof trimming from the
first lactation period after calving and in the 2-4 lactation period, the average

milk yield was increased from 26.6 liter to 34.0 liter.

<Third year>
One hundred forty cows that have claw disorder have been used to study
the association between lameness and reproductive disorders. Weak estrus owing

to ovarian hypoplasia(41.4%) followed by follicular cyst(39.3%) was more
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frequent than any other disorders.

Two hundred ninety-four cows have been used to study the association
between lameness and calving to first service and calving to conception
intervals depending on lactations, claw disease and floor conditions. And a
comparison of number of services per conception between cows with lameness
and cows free from lameness was carried out.

The calving to first service intervals were significantly increased from
average 78 to 102.5 days and calving to conception intervals were significantly
increased from 109.6 to 150.6 days in cows with lameness. The calving to first
‘service and calving to conception intervals Weré not significant different between
lactations in cows with lameness. In comparison of calving to first service and
calving to conception intervals in cows with lameness depending on claw
disease and floor conditions, there was no significant difference.

The average number of services per conception was increased from 1.73 to
2.57 in cows with lameness. Service numbers were more frequent during second
lactation (3.0 services) but there was no significant difference between lactations
in cows with lameness.

Therefore, it is likely that the management of lameness is imﬁortant factor on

proper health control of cows and the cows with lameness show decreased

fertility.

Part II. The anatomical and pathological studies on the hoof of bovinal

lameness

<First year>

The types of housing conditions were divided as yard, sawdust floor and
concrete floor, observing the posture and the types of claw. The cattle reared on
the yard had generally normal posture and claws. However, the overgrown
claws were main problem in the cattle reared on the sawdust floor and

consequently induced abnormal posture and foot diseases. The heel of the cattle
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reared on concrete surface was almost absent, as the sole was worn out. Also
abnormal posture was acquired by the anatomical changes. |

The digits of the forelimb receive their blood supply mainly from the
median artery which flows into the palmar digital common artery before dividing
into the palmar proper axial digital arteries I and IV. The palmar common
artery lies on the tendon groove dorsal to the flexor tendon. The dorsal digits of
the forelimb are supplied mainly by the collateral radial artery, which flows into
the dorsal digital common artery before dividing into the dorsal proper abaxial
digital arteries Il and IV.

The forelimb veins are mainly the cephalic vein.. The dorsal digits of the
forelimb drain into the dorsal digital common vein, which drains into the
cephalic vein. The palmar digits of the forelimb drain into the palmar common
digital vein, which drains into the median vein.

The radial nerve innervates the extensor muscles of the carpus and digits
and is a sensory nerve to the skin on the lateral side of the forelimb from the
elbow to the carpus. The area of sensitivity distally moves to the dorsal aspect
from the carpus to the digits. The ulnar nerve innervates the dorsolateral
aspect from the elbow to the digits. The median and ulnar nerves are sensory
nerves to the skin on the palmar side of the forelimb from the corpus to the
digits |

The digits of the hindlimb are supplied mainly by the cranial tibial and
the saphenous arteries. The dorsal digits of the hindlimb receive their blood
supply mainly from the cranial tibial artery, which flows into the dorsal
metatarsal artery before anastamosing with the cornmunicating artery. The
plantar digits of the hindlimb are supplied mainly by the saphenous artery,
which anastomoses with the communicating artery before bifurcating to form the
plantar common digital and the plantar metatarsal arteries.

The dorsal digits of the hindlimb drain into a large lateral saphenous vein.
The plantar digits of the hindlimb drain into the medial saphenous vein. The

peroneal nerve innervates the dorsal digits of the hindlimb. Thé tibial and
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saphenous nerves innervates the plantar digits of the hindlimb.

A total of 53 dairy cattle showing lameness were occurred 76 cases of
hoof lesions. Incidence rates of .digital dermatitis and interdigital hyperplasia in
hoof lesions were 23.6% and 22.4%. Also erosion, ulcer and bruising of the sole

and verruccose dermatitis were observed.

<Second year>_

The cattle housed in yard had generally normal claw conformation and both
pelvic limbs were shown straight by viewing from behind and from the side.
“However some cases on dirty yard had lameness caused by interdigital
dermatitis and verrucose dermatitis.

In lameness cattle, the pelvic arc was asymmatrical by viewing from
behind and unequal weight bearing was found on the painful limb. Unstable
posture in overgrown claws induced protraction of the thoracic limb, retraction
- of the limb, flexion of the hock and medial rotation of the hock.

We investigated the anatomical structures of bovine lameness hoof.

The dorsal digits of the lameness forelimb are supplied mainly by the
dorsal common digital artery, vein and nerve, which divide into the axial dorsal
proper digital Il and IV arteries , veins and nerves. There is no difference in
anatomical structure.

In the lateral digits of the nqrmal forelimb, the palmar common digital IV
artery flows into the abaxial proper palmar digital IV artery, which runs
proximally. In case of bovine lameness, this vessel divides distally into the
abaxial proper palmar digital IV artery.

The palmar digits of the forelimb are supplied mainly by the palmar
common digital M artery, vein and nerve, which divide into the axial palmaf
proper digital O and IV arteries, veins and nerves. There is no difference in
anatomical structure.

The medial digits of the forelimb are supplied by the palmar common

digital O artery, vein and nerve, which divide into the abaxial proper dorsal and
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the palmar digital Il arteries, veins and nerves. There is no difference in
anatomical structure.

The dorsal digits of the hindlimb are supplied by the dorsal common
digital I artery, vein and nerve, which divide into the axial proper dorsal and
plantar digital I and IV arteries, veins and nerves. There is no difference in
anatomical structure.

The lateral digits of the hindlimb are supplied by the dorsal common
digital IVartery, vein and nerve, which dividé into the abaxial proper dorsal and
plantar digital IV arteries, veins and nerves. There is no difference in anatomical
structure.

The plantar digits of the hindlimb are supplied by the plaﬁtar common
digital I artery, vein and nerve, which divide into the axial plantar proper
digital M and IV arteries, veins and nerves. There is no difference iIn
anatomical structure.

In the medial digits of the lameness hindlimb, the plantar common
digital II vein has a new fomﬁﬁg branch before dividing i'nto the abaxial proper
plantar digital I vein. The new branch runs proximally.

A total of 93 dairy cattlé showing lameness were occurred 161 cases of
hoof lesions. Dermatitis, especially verrucose dermatitis was observed most
frequently. Incidencé rate of erosion, ulcer and bruising of the sole was 18.7%.
Thirteen cases of neoplasm including mainly fibroma and pépill_oma were shown.
Also osteopathic cases associated with chronic inflammation were observed

frequently.

<Third year>

Generally the cattle ‘housed in yard maintained normal type of claws
conformation and showed straight line from the hock by viewing the side. The
sole of the cattle on concrete surface were worn out. Those on sawdust
surface was overgrowth and consequently changing the posture resulted in foot

diseases. In these cattle, the toe of claw was lifting with the heel contact with
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‘he ground and the both hocks were rotated medially.

We compared the anatomical structures of lameness. limbs with the normal
structures of the cattle.

In the lateral digits of the normal forelimb, the palmar common digital IV
artery runs proximally into the abaxial proper palmér digital IV artery. In case
of bovine lameness, this artery runs distally into the abaxial proper palmar
digital IV artery.

In the dorsal digits of lameness forelimb, the dorsal common digital It
vein runs proximally info the dorsal common digital I artery and nerve.

In the lateral digits of lameness forelimb, the ulnar nerve leads into the
palmar common digital nerve, which innervates the palmar digits of the forelimb.

In the median digits of lameness forelimb, the radial artery flows into the
palmar common digital I artery, which has several branches.

According to the lameness data, there is no distinct difference in anatomical
structure.

A total of 28 slaughtered dairy cattle with lameness were examined hoof
lesions by X-ray and pathological tests. Dermatitis was occurred most
frequently. Osteomyelitis and fracture were observed frequently. Also erosion,
ulcer and bruising of the sole, interdigital fibroma, laminitis and lixation were

observed.
Part II. Study on the diagnosis and treatment of cattle lameness

<First Year>

Claw disorders, tibial nerve paralysis, ergot poisoning and spastic paresis in
which cattle lameness wés caused, were diagnosed, based on hematological,
clinical and radiographic findings. According to clinical parameters such as
lameness degree, macroscopic views of lesions, palpation of limbend and claw,
and percussion on claw horn, pododermatitis circumscripta(sole ulcer),

hyperplasia interdigitalis(corn), dermatitis Verrucosa, phlegmona
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interdigitalis(foot-rot), tibial nerve paralysis, spastic paresis could be diagnosed
differentially. Pododermatitis circumscripta was showed defect of horn and
dermis in sole-heel junction, lameness degree III-IV, heating and swelling of
distal extrimity, positive reaction in hoof test, negative reaction in flexion,
extension and rotation test, pain by percussion on claw, fistula probed, especially
in deep(complicated) pododermatitis circumscripta, necrosis of tuberculum
flexorium of 3rd phalanx and phalanx osteomyelitis on radiograph. Hyperplasia
interdigitalis was revealed lameness degree II-IIl, hyperplasia of soft tissue in
interdigit with/without heating and swelling. Dermatitis verrucosa was observed
severe acute lameness, wart-like mass between heels, pseudopositive reaction in
flexion test with/without heating and swelling. Phlegmona interdigitalis was
showed severe acute lameness, swelling of limbend, necrosis of interdigital area
with sound horn, positive reaction in flexion and extension test, pain by
percussion on claw and fistulation. Unopened fracture of 3rd phalanx was
diagnosed by positive reaction in hoof test and/or fracture of 3rd phalanx on
radiograph, and ergot poisoning by macroscopic and radiographic findings, which
was dry gangrene of extremities without osteomyelitis. Tibial nerve paralysis
was showed that hock joint was overflexed and fetlock partially flexed. Hindleg
spastic paresis was revealed unilateral or bilateral hyperextension of hock and
stifle joints, continuous contracture of gastrocnemius muscle, flexion of hock and
stifle manually. There were no relationships between claw disorders-sole ulcer,
corn and dermatitis verrucosa and energy concentration and protein concentration

in feed.

<Second year>

Application of foot-bathing with 5% formalin, 5% CuSQs4 and 0.8% terramycin
solution were decreased lameness from 30.5% to 7.1% in herd with lameness.
This suggested that stall with foot-bath could prevent from lameness. All
foot-bathing solutions were showed good effectiveness against phlegmona

interdigitalis(cure rate 80-100%), while only terramycin foot-bathing solution
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Were observed good effectiveness against dermatitis digitalis(cure rate 75%).
Superficial sole ulcer wasv healed 33.3% in formalin solution, 50% in CuSOa
solution, and 75% in terramycin solution. Dermatitis digitalis and dermatitis
verrucosa were treated by systematic antibiotic injecfcion(ceftio'fur sodium,
Img/kg, for 3 days, one time per day, intramuscular injection) and foot-bathing
spray(0.8% terramycin solution, spray: for 3 days, two times per day) at the
same time and cured 73-80%. After foot-bathing or surgical treatment, milk

yield was increased from 4.1% to 13.6% on claw-lamed cows.

<Third year>

The combination of hand trimmer and electric-powered trimmer was effective
to remove overgrowned claws. The trimming with 1st phalanx-coronet- anterior
claw wall-claw apex in a straight line, 50° between ground and anterior claw
wall, 2:1 ratio of length of anterior claw wall to length of heel bulb, width and
length of medial claw the same as those of lateral claw, and sole with concave
in distal third of axial surface was showed negative reaction in hoof test,

normal walking and standing without lameness complicaton in trimmed claw.
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2 7t ol 2AHL ARes, T Bl AAAE, ALY, AAAYGF, AR
d, AEF Fol thEdn Ay Add wE APTA Folde FEHZA
FRATHE 7).

2 7. A4E 528 FeE(%)
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A3 18 16 2.6 0.8 22
NRCER R 35 3.2 42 3.4 3.2
R4S s 33 - 2.6 3.8 3.2 36
4z 0.8 0.0 12 0.8 1.2

8. HPzAA YN 7153 |

Sz G N FARE JNFLRE FEste] ZASAY vt E 8% 3kt
71%e Wse AR Age) wet 2 Jehrou, 2FAYe) BAdE A
Gg wAA YRATHES, 8). |
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ER T ENSEE PERELE
gd % 97 . |
&= 10 11 12 1 2 3 4 5 6 7 8 9
#2| 140 64 11 -32 30 59 12.0 » 169 228 259 266 202

zlj o4 130 56 00 -38 00 64 129 162 212 244 250 17.9
Mz 181 133 92 53 .68 102 143 19.0 229 26.7 267 23.0
2 73 M 62 52 57 62 57 69 68 80 78 69
—%;o) o|lX1 64 64 61 57 51 51 53 68 65 75 ‘74 73
HZE 70 64 64 64 64 65 69 71 76 81 79 70
42 700 49.0 16.0 144 41.4 304 60.7 260.3 150.4 331.7 299.2 25.0
DT:;“? 0|4 67.0 504 166 11.3 41.0 285 525 216.0 140.5 345.5 240.5 43.0

X% 100.7 78.8 51.8 238 26.6 72.1 170.8 746 79.2 108.3 161.3 44.8

9. A7 RAast AFAF oj8Q R A, YA

AuHoZ ARF Bisl LFAFo] olfE o HFAPA R FAHHAE
AR vk E 99 Ut

PCVE A7Zd RAA7F 312131%, LFAY HArt 323+34%2 Aol7t A ¢
Ak

zWyTHEE ARE PBA7E 78024135840 /wdEl wEte] EFAE ATt
10535.7+5985.9 /wmZ LFAE A47t A debxth

zygxuwade AR @A 83104 g/dl, EFAR A7) 87106 g/dl=
2ol 7b AR '

g3 71 A}ol A Alkaline phosphatase® A7%3& ZRA7F 684%23.7 1U/L, ElaT e 2
BA7h 6184225 IULE 7l #ol7h fAch

GOT: AZe BAA7} 716%149 IU/L, E33F A7 812+177 IU/LZ %
R ztol 7k AN

GGT: AR RAA7) 332175 IU/L, 2F3% A7 392+69 IU/LE z}o]
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7F A ‘

Cholesterol> 7t & 3 47F 16231372 mg/dl, HIFAF RA7F 1480+599
mg/dIZ2 & =}o)7} gidoh ,

Blood Urea Nitrogen2 173t 3 A7 204+£54 mg/dl, 23 23% RA7 133+
6.3 mg/dl2 =}e]7} fidct.

gAY Calcium ¥ E& A2% 227t 87204 mg/dl, BFAY H27} 85407
mg/dlZ ztel7h @ik

YA N Magnesium T2 A3 A7 24403 mg/dl, TFAE RAL7 22
+0.3 mg/dIZ 2ot gigich

AW Phosphate ¥E= A7E RA7 69111 me/dl, HFAF A7 70+
14 mg/dlz #ol7t Gttt

AW Sodium T+ 43I 327} 1442150 mEg/L, 2338 R A7) 1456
+5.6 mEq/LE z}o)7} giitt

YA W Potassium ¥EE 2748 H27) 55204 mEg/L, BFAS RA7} 54
+0.6 mEq/LE =}o]7} ¢t



B O WA Ao HFFEA o)BE R A, YA

AAE = A7A% A4 AEAG Ha
PCV (%) 31.2%3.1 32.3+34
WBC(/10) 7802.4% 3584.0 10535.7 +5985.9
TP(g/dl) . 83%0.4 87+06
ALKP(IU/L) 68.4+23.7 61.8+225
GOT(IU/L) 71.6+149 81.2+17.7
GGT(IU/L) 332+75 39.2+6.9
CHOL(mg/d) 162.3+37.2 148.0+59.9
'BUN(mg/d!) 20.4+54 133+6.3
Ca(mg/dl) 87+0.4 85+0.7
Mg (mg/dl) 24%03 22+0.3
P(mg/dl) 69%1.1 70t14
Na(mEq/L) 1442+50 1456+56
K(mEq/L) 55+0.4 5406

A23d @
Z 5D S AAs & 10240 BHL dpoz wFdse detzals A4
3} ot

2o 23 e 3 F54, BULEH L AYE 23H0E uE 4 9
A GREe) 2AYHE BLEYOD 632%8 AAFHL ¢
FHesdel EULAA 2 47 2hED e FART. BET ASTE 24
oM NHE &5l FLEFIU FULERAIN ASHE FFE
A% HA UERd ez Hol AWE $5FE AL It Sl o 5L
AHgehE ERRT dA Aoz BUSHADL. ST FFEFl UAME AW
E g5l B £5 Hal W Axola A e oz zAdUT. HI
1azte) BF =esol YOINE AWE SERF) 110%2 B 53 Hal Be

b
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lo
sl
e
r
A
=
2
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Aoz Uegt 994 megd JAME HAF P 1 FHFoD AW ZHE
o] BLEAA ASoE 11% ELLFTHA ASolE 16%2 W, ANE 5%
& 23%2 718 Be =uee Jehth  Scotts EaIE $ARubElA A}
29 PAE vl ELTANM ALSE BART BFwWo| Yol TAYTT YL
o Singh SP% =ug ZaHE LAl A el wFelA AA el
U R Aol 2Asly] 4tk 3H%l3, Bazeley$t Pinsent’s 24 #aFe &
Apbers U BEo] AT Hgen, Baggott's $ARAGIA AL E ool X
A AEE mEt A 19 AEe] & doju wFAWe TANES} Brin oy
= olgd BuEe B A7 Ade JASE AolUth  Seegers T AR
ZPro)A 1989GRE 1994d7tX e EH&e BAA sgzoz AF ol
27%AT R HPET B ATFEAINE HPFo2 AP PF Se&o] 16%2 oF
7 @e Roz vehgrh

B a7 An SR QoA 2uAe §% 2 & AFY, eF=
o ZE SHZe WA 2A AVl 9E AL AR vA 527}
AEAe A Bl AAY Be TR 2o HPFo| ALY F AL Aol
2 AT AE AHMESERNT 952t AL 2ol QAT 2 157+ AF
bse WS ZAG A% £33 FHEa: A Aot Adou, AFA 9
qAE AHE £EFoMT THAAYGENT} 556%2 $AS AAsL Yo} 7
wago] @ ooz H&sx @ke7 BBk FAUZ Bavh 5ol o
24 AYS A HE F9=9 ok §Zoz MFL AA HY) GEd 2L
wago] Ae MA ROE 22ITE AN AF ¥l YAME B £EHYH
AME 2% AAHRoY AMELSHS AW SFAME 111%7) BolE AF
NPE Re vgen], dd ARAR ANE FHeFFAME 2743, F
SEFE 3447 WA AWMELEFE 43X E Y LA ARANZ
Roz ZAHAT AW AFRADC] BoldsE HFAF] Aol Ford
1= AL 9= HIANE & veht Utk Seegers 502 FFH Zgxe| o
gzoz g sHgd M@lH EZFxst FITu EEgo] A e e
SYrdE QAY 7152 A8 2AE AHSE 71, F okelN FFE Al
to] 217] GEolatz ATk Leaverst Wells 575 SARHcIA BujE Aol
o Agdol AN ASEE ojBHd sl HYZe] WAl Tt 34
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o,

T 5% ol ANNE FLEPol B LEHHT Qe P2 A3
2 9o} BEe BFo] AFEA ¢ + 2= o] 2AHAYE Wy, AwE &
4% FHEEFIAL 29X BA0. WAL 4o @ oz WHGE
Argel Lol Utk R Ps) B oo olef@ AolE FYS VAol JFL
Wl 7oz Azt Bradey %3—:-3- dag b vhgel 7 MgE @
HZ XA AFRo] FH UAs Aol BL Ao vdied FAHoE 3
ohe} Azto] HIFHO) 9= WF Y st YBUHE YoAN AY
So F A AYPL Holw AZHM AN ALY YW S o))
4un stk £5F LMl ol NWESEFNE BE GTAL ALE
S3 glo] B8 et AU olAX A fEvhd wFANRY WA s +
Aok wHEE, e ARFT YoM FLEFIAE UEE ARAL Hu
o] £E upgto] Azely] wEol TFIV WNL ALY £ g Aoz
Aztet}. Baggott®t Russell'€ wWgo] sz wa
02 &% B4, WN4HA 87, YA L Byd PFEoz @ Wy AY
G AHG v YT ALH PAFT] YIME FLEFIME 45207 A5
DY WY EHEERTY AUE SEPelME 22207 AAET AU ol
B AR AN AFEE AlZte] Be4D Yo WAL Fr o
of #@HE Holet ARAL. LEFY 2ety) Ao FAZo] BAHE o]
e Aoz AZEEY, SEFHYEE Folrt ¢ AL FLEHE HuHoz W

& w07 WEo| s YA} 5P TH/NE YAGAS Holn FULEY
MELFHE WA F7) @B Ho|T e 4T 2ol o B
Aoz Hza

AgHoz B d7zAolA SEFUR FF L 27 g2 ohdstdlch
zo) 250 UolN BLHLEY € BLEHAAE 8552 Y Bol T
JHE SEFINE $92 7% B FAStL AYAL BE Bxx go] Fof
S 97} WES ol Aoz HAZY WG] WekNE @
. 5FARS £F g6, 2o, T4 IAPEE B
stdth. mALES B, £, R4E LERUHD] 2 Hols}t gyon, o
A ApoldA FABT Folrtol FLIFAM 4 o Bo] FiHn Yoo
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FFA FAE FLEFol o B TolM AAST AU old Az 2
F254E /IR e BPFEo] ¢ 94U Ve mstn Yon wowo
Mills} Ward®e H:9] S5 B4 EREY MY, $AE 2 Ao A9
dHE @A Ann stk Liversey9t Fleming®s F 7je] 7oz Uiol
AGF-RAR Fo|& & ZH RS FolE o FL MW AP ANS-mAR
ABFOIE & BAME 68% AAGH AAAY] SASHAT, RS AR Dol
g @ TAME ©A 8% AAYT AAAYe] BAHAYGT }UTh. Bazeleyst
Pinsent’s 5L 713 F2d] Aoty SFEANEE FAGAY Be Zalm:
FHALE B &2 Fojstd MG Bao] Bom s,

B ZAIA SF39 dge F2 shAd €@ Aol koo, 2428 o
A L YUt AAE LFHEE Aol Qo] FULEAHE Tul o]y
Q55697 AAST Utk FYEEANAN AArt BE o] § uptho) Hiuto]
23 A7) AE] WFol AdFoR BE & Ut o] WAHS YA & B
FA7F 4717 GEolth. Fuje] FUHLFHol EUE RE $A HAE A= s
ol Erte FHYBOIY BULEFNAN A Ha= Ao BFo] ooty
A A71HA WEFARYS} o)FoIXA Yt T, Yoz FUHLITHME Lz
o gAol 718 Rog WU AWNE LEFo|U FLIFIA A B
EFe dojthd w wieto] wFo| whol HFAIF BA AT, 258 AWE &
TN A Ras) BFL YT Po} AARYY} uige] Ao 2& A 5o
Ve AZ AU @ S2E BFAW LYol WaF TEEoj B 24
HEEFANE & RE HA® Ro] AN, WIFn] Ue BHET o) olan
Eolq B4Y BAR Alzd.

2 ATzl AREE 93 AR ALY v A g I
A BAge] Aol wHsA RyPom, AP EZ B o) ANELEYT B
TR FLFZ wa o4 o Bol BAHE Aoz 2AHAG. Wells 57
& Minnesota® Wisconsin A€l $-Zo|q staze] wae AdEz um a9
D wh gEstel wlEE $AMRelN AFEE Azto] ML AZoNE 137%, EUA
FAHO A AFEE Azto] Be Bol: 167%2 UEhA T AAzie] E=als 3}
°ol7} AL Ysthn FPem, 2 ojfe @ 169N BAH EAo]7
HEY Rolat AT B ATZANARE T o|FE Hol7t x| 2o Ao
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Amdg  a2yY B HuedMiE Add wa ARAR, £5% 2 Aol W
2 Ad geze) wAFgel dzA veidtm SR,
7129 w3l olad Haze) dAzk BALE Ao wel, AT wet
tt2 A Uebgt}. Russell 528 18219l A ZAMSHAW v A Fol whel 1.8%0l A
118%= thrstAl dehgtin stgoh. Well 7% 9|2 Minnesota 39
Wisconsin 39| AzF #9439 2Ago] 3-30%2 chFstA Uehdgm sdch
Greenough®} Weaver' ' & o]s}zto] @AlE 108) o442 A& o7t A7le A
e XY, JE, ARYUSE BAE AT An5AUE, A2 BN L EAGH
Aozt getd AlE oY 4 Q] WEC BALL LY P FoE 729
of @thx stgith WA LEAVe WAL AYuT FAARHE $7 B
2 ol gi= Fojatel o8] ZA} olfArIRTHE ERU wHEse] 93] o|HAm
zae] delo] QAE disf Bzt & olFAE B ALY 5 Yy HEolHm
BnE A Wells 579 el ost® %37 Azt RAnch 250 T4
o] mgtttn sttt B QATZAE APl o3 2AEE HAE Aoy =Rl
Bawste £ Ao Aedch

2 Q7as Add 22age] Yus ARG v, A A 2ol 2
geln Ugich olshge ol FUEEF Egow s BolAm

= 3o
2 gzgc. o vl oweln e wEAgeR: AARY, ARG, AAA
o}, S4TRY ABRAFoIN o AP FoldWe| thsts LWL WAL

@9tk e Eddysh Scott®= Aol @eh wEAWwA el 2, AMAY
& 2udA 5U7A, WA AL Fheol, WA B3 AA AL HeH ALl
chstaTn St oo 2o HolWe TAAe J1%, AW, 24 T4
deadle] 42 27 42 Reldn Asgt  FRERAALAMY A% ¥
532 zAsad o TG AFAAL o7te Aolst Aot BEFAY @
gele 2A Gee WA @A AR Dash wFA] oy Mael W
3, wesiea) AAlM dzaddolsed FAW WHE 22 & UATH Hoey 5
£ 54 gge molk Bash ART Rael VAFGAH FAolH HolHe RE
4 QYT sel 2 AT Anst FYHA.

olsh ol Fuje] M HYZL Fz AAFBRAo] I TAE] JE
HAE oz AREY A& FLEANN FUEER, AMELEFoR A4
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& AMdste HAlM HFFe BAgel 9B TAE ROE YAk HAol
= At 284 BASA GAAD, A2 FReEE £Uo2 BHPAs
2AHn Jen, ANESLEFE vieto] gusiel oslel WFol UF ol wol
2470 91 Atk webd Flold Bael AAHE PN AL HYFe
pagAe 5 wEne, A MY L FF dF A%H w4
Fu7h $MHoz AHHoior & Aoz ARUD,

A 3443

Zyle R Y3 B Ae AR A BVE MAG(FYE, dF-o
A, 89 2 3F) F AFE DL HAAs ST AR, AEEA " &
F g, ¥y 2gn 71&d AR Ae HYF AT s ZASA
9 v g3 2 A#E AU '

22 gl FLE5RS /P EFo] 632%2 dithFE AT JUAL, FF
o] B4 BWE 5045 olxn, HEHFL 239 FE/YolAeH, HFFFE 2-44%
7} 744 gtk gRR AFSFAL B AL TS oF2 UNeH
Gz B9 254E 37 184F 3, 37 ZHEL 474 AsHHerE B
= 2ol AFAE AU YU, 714%2 FFo] ol & AR FUI, F
Zo] Z& BWF 1722 cm, LF 29 Hole HF 147 cm, T2 HF 311 cmAU L
o A 157 AF M5 9FL HE 116x170 cmA T FYTFE AR 20t 7L
231 5o, AFAN 2R A9 MAXH YA Fgkoh AFAE] ¥ig 2
Zagesg =Hol YE Fo] A2 WREo|UeH LAMdAME dAHoR AR
At £5Fe WL HF 98L7Ho|ULH, dFE FFHoAUT. HxE
254 39, £, 49, FAE2Z Holn UULH, HEE FFAEE SEA
290 FFAIREE H§719 143 kg Holi ARow, 149 273 F4stn A
. ZAERE ARE 3le Assn Yded, AelHAe FER O S5TR
134kg/5/9 2 Holx AATh WFAAE 347%7F AA T ANes, d 0732
F2 FolAtel 93] A7t o]FAL AU

Ao we gz 24 48] WHIE FXY F YU

N e FyFe wAPol A 2R oty

AZe Rac BFAY ol Bael W, FAHRRA Al FAY T

R
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Ao JhE e MAE A ZASNAYY vF F2 FLAG%) T 38 Z(27%) A
Hl & 2j&o] Edttn H AT
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A 148 A4
1. ¢35 348 & {3 £A

NFAGo] B fT WE EAlA 24l A RFAH o B Mo =
Bt 272 ¢/dayolA HFAFe olfE Fole 202 ¢/dayE o 26% 7A23dY
o AEEE P FEAA7 BUY AW AAALGeR 765%7 BAsg e,
I ggel ARAFHoz 50% AU AISFFIE b 2L 2-4AHd A e
A P 322 L/daydl A WHE WA 229 L/dayR oF 29% I o] A
stnth FEERe ddo] 587%, AAALGl 424%, AADFo] 21%2 B
FHLAE YA 53 o)4e BAoME wBFAW o|FAMe HTF 333 ¢
/dayoll Al AY o|BF HF 256 £/dayE oF 23% T FFo| Bishe. APy

o AAAFe] 53.0%2 M Be F42E YERNUTHE 1).

F AAFS 103F] Wi AA HEHFS AFAY 2HA 309 L/dayelA
WHEE 229 0/dayE2 F 26% A AHAE YA

FEARTATH AAATT BAE dolmy] A8 ZABAY w, oA
= BT o 14kgd] FFAIEE F9dtes AR YEintoen, AU F$ 309 Lo
Ba s GEAAIL, EF o] olgd Aol 229 LY BT RFEFS YU
U 2FARFF wa FFAE FIFL 22 GUcHE 1),

¢

o

2. 25 2@ BE FAY A

g Age wWE FA WM zANA 2AQ S RFAF o} A
= HT 37%°lA LFAF] ol Fole 38%E A WIE Holx Pt
AR ool W/ ey FARSHA vebsth 2-44F 2 54F oj4e] &
oAM= EHA g4 FTF 37%, 36% A LHF F2 PF 37%, 36%2 W}
e g ¢ & A AdEazE Add wat gzte] 3L AYoY FA
o HIAHE 2). '
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3. ¥ A8 e Iy Al

DEAFe) B FAge A3 ZAGIAN XA S L3 AE] JBHIA
o= HF 32%c1A HFAG olgd Folt 32%2 st A A AR
Mazs ofte Z7L Aoy FAEA vegtth 2-44F R 5 ol e
NE wud ztzd H§#F 32%, 31%4 A dHF 2 BT 32%, 3.0%2 A9 ¥ s}
7 9lee ¢ 4 Ayt AgdEEx A mEt e FHLS U KA
B ATHE 3).

4. BFAY) & AMESF ZA

rF A dE AT AS TAbM 24 B4 FAg ojFH A
o= HFI34THo A FF175H 2 o 306%7F FUEHAT. FEdEE AAZY
3 zzrHE o] 22t 700%, 900% F7HE F4S YEtded, B AHoME B
= 2719 $AS Yerlth 2-43k9olME A FF1930elA L F B
2ot 2 150%7F 2718 $4e dehiilen, Agdae AP Aol 100%,
AAGHo] 564%2 71 Bol F7HE FAL UEhAAT 54 ol dfelAE L
A YT 1409 LHE 177TOE 264% FUHE FFE JdEhen, A
2= AnPAdol 638%2 71 ®ol FrtHAeH, B AHAMAE BEF FUtd
FX & YetdRATHE 4).



E 1 22d8 08 §3 2 sFARIIF 24
TF AB(0)
A4 2 wgaAy 54 AR
k) A % =78(%)
AZHEAd 4 130 240 12,0 -50.0
A A A 1 140 19.4 146 247
ARARY 5 136 30.7 215 -10.4
2 4 ex9g®d 1 150 28.7 26.7 69
(23%) A T a) & 10 147 28.0 21.6 -22.8
A A 7 % 1 120 340 80 765
A 1 130 13.0 135 38
W # 140 272 20.2 257
AzZoEAd 10 153 296 18.1 -389
ARG 4 145 318 26.0 -182
eq¥Rg 2 130 372 325 126
A A 5 140 285 16.5 -42.1
AANF 9 133 30.4 175 424
(2(;:;}) AXqEE 5 128 2713 22.1 -19.0
) A o 2 150 28.3 11.7 -58.7
A7 2 135 383 280 -269
Ad 4 138 359 306 -148
AFo@ 17 143 3B7 278 221
g & 140 322 229 -289
ABHYY 4 145 29.9 223 -25.4
2| Zhs] B o 2 15.0 314 25.4 -19.1
g 5 152 30.2 247 182
Sako] 4}
o ATE 707 352 283 196
PEED: 1 150 413 19.4 -530
AR 1 150 450 3738 -16.0
3 7 140 333 256 ~23.1
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£ 2. 2@l GE FAFRA
P 22y 54 FAECO
A 5 FE&(%)

AnHEd 1 3.4 3.7 8.8

A A 24 1 40 43 75

2 a AFeld 10 38 3.8 0
(18%) A A 7 % 1 36 3.8 56
2 2k R E 5 36 3.7 2.8

g 37 38 2.7
ARRP 2 40 47 175
x| 7+a) H o 3 39 37 -5.1
oxgvRd 2 37 35 54

A A A % 5 36 36 0

AT 3 37 40 8.1
(241'14; A A R 2 35 3.2 -86
A 4 38 40 53

ARG 2 35 36 29
SRS 1 3.4 39 147
AT 17 3.7 36 -27

B 37 37 0

L 5 37 37 0

A ) 7 35 35 0
A A A % 1 3.4 40 176

Siteld ArsEy 3 35 36 29

(20%)

EC 3 40 3.9 25

=) b v B¢ 1 35 37 57

g # 36 36 0
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3 2FAS IE FEYZAL
F2 (%)
P wgdy w4
A 5 28 (%)
PECEE Py 1 35 36 2.9
AR Z 1 36 36 0
2 2 A 7ol g 10 31 30 -3.2
18+ A A ¥ 1 26 26 0
AR 5 35 36 2.9
I o 32 32 .0
2} 7+ 8 A 2 34 36 5.9
Ao g -3 35 37 5.7
ARG Ea R 2 31 31 0
AR AE 5 31 3.2 3.2
94 ARG Z 3 29 29 0
(385) AR 2 29 29 0
Ad e 3 3.0 29 -33
W 1 34 35 2.9
A o] 2 17 3.2 32 0
g 7 32 3.2 0
Aol 7 32 3.1 -31
A A A% 1 33 32 -30
2 7v 8 A 3 29 2.8 -34
Stbeld ST X 3 30 32 6.7
(19%)
Aok 1 33 3.1 -6.0
A 4 29 29 0
3z 31 30 -3.2
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¥4 g A g 2 AAMESFRA

A A (1)

2z EeEk: T4
A = F3&(%)
A 228 A 1 0.0 ' 7.0 700.0
R A 1 1.0 10.0 900.0
= 2 A 0] @ 10 16.9 20.9 237
(18%) : 2 A A F 1 24.0 36.0 50.0
A zb R 5 96 106 104
3 # 13.4 17.5 306
A zhet a4 2 240 480 100.0
SEGoE X 3 25.0 30.0 20.0
+49 54 2 24.0 26.5 10.4
2 A A % 5 17.8 19.4 89
A A % 3 26.0 407 56.5
(2;: A A R 2 575 320 443
Add 4 125 - 12.8 24
2| ZH5 3 2. 17.0 145 -14.7
Ay 1 16 21 313
A 77 2 17 14.1 16.8 19.1
3 7 ' 19.3 22.2 15.0
A 5 206 26.0 26.2
2| 50 g 7 12.3 144 17.0
A 2 i 8 1 5
Sgoi‘lj AP 3 13.0- 21.3 63.8
X ZhE e 3 140 15.0 71
Ao R4 1 2 3 50.0
g & 20 14.0 17.7 26.4
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o] Z7tg AFUFE 3492 LFRYP PYF 267 LA LFBAF YT
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2-4%0FelMe e F M F¥F F7HE AFdye 2-3YEE S vEAd
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Afdye 7T-IEE TS d HdE 232 LA #E#EF #3T 308 L2
328% F7h3tdoh. 2 &2 6-7HEA F§ 251%, 2-370€A B+ 17.3% F7Hd
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P g e
A 1-2 2-3 3-4 4-5 5-6 6-7 7-8 1-2 2-3 3-4 45 56 6-7 7-8
1 332 312 264 239 203 187 150 365 347 403 253 251 214 196
2 301 29.1 289 274 267 223 174 321 331 301 264 272 213 168
3 266 242 251 223 228 228 209 366 364 351 343 321 302 281
4 %61 252 244 228 233 231 213 311 305 371 281 287 256 244
5 351 238 252 261 275 241 240 352 327 404 340 308 293 229
6 214 222 290 228 220 212 200 254 276 282 280 300 262 292
7 190 268 264 250 186 202 212 370 324 348 234 280 276 30.0
8 220 246 280 254 290 276 250 242 356 380 332 352 332 352
g 267 25.9 267 245 23.8 225 206 32.3 329 355 29.1 296 269 2538
Z38(%) 2097 27.0 33.0 18.8 24.4 196 252




F 6. 2-429-oll M A7) EE e A,

Feo) g@um(0)

aw wEee eF e E
7R A 1-2 2-3 3-4 45 56 67 78 1-2 2-3 3-4 45 56 6-7 7-8
1 355 330 302 320 303 323 291 368 37.3 340 367 325 323 303
2 276 397 294 277 261 250 247 284 433 295 315 297 281 27.8
3 206 270 242 240 229 237 205 369 437 339 320 259 297 199
4 221 227 197 167 141 116 60 347 328 332 31.3 295 258 181
5 223 21.1 187 175 168 150 134 243 289 31.3 219 200 162 190
6 319 386 341 322 317 277 306 43.1 441 408 360 353 322 300
7 312 284 282 267 237 203 17.3 409 390 312 37.1 404 356 32.3
8 227 285 206 249 247 143 218 398 468 420 358 307 420 184
9 241 309 247 238 229 218 210 412 396 385 442 331 288 201
10 305 337 295 262 252 246 252 517 506 462 434 40.8 356 342
11 301 321 305 301 250 257 239 308 27.8 259 264 243 223 210
12 207 244 260 223 202 17.3 135 410 448 407 337 347 273 297
13 328 389 369 350 362 347 335 519 521 455 43.1 461 437 320
14 402 315 295 286 214 212 219 338 458 417 347 282 298 269
15 276 240 282 200 216 196 146 226 304 326 320 280 262 316
16 446 400 342 382 37.8 310 210 412 510 422 454 430 456 374
17 352 276 400 152 294 280 222 464 484 448 390 376 346 344
18 408 366 382 322 388 316 342 440 400 240 356 264 288 21.8
19 370 324 304 304 308 328 292 254 420 364 37.2 330 284 272
20 150 368 263 248 21.2 210 190 436 456 400 40.2 446 354 330
21 380 240 312 234 184 182 164 488 438 338 278 212 204 170
22 242 218 204 196 220 180 152 280 360 392 302 236 232 156
23 202 208 258 240 240 282 194 296 290 298 316 240 302 218
24 300 216 240 248 228 312 252 324 340 316 296 320 312 312
25 188 354 330 304 294 300 284 404 462 400 344 292 290 222
B  30.0 300 286 260 255 242 219 375 41.0 36.4 348 31.8 305 26.1
Z38(%) 25.0 36.7 27.3 33.8 24.7 26.0 19.2
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E 7. 542 o]AolA Ay g @el A, Fo FFeIn(e)
. e EEEE

AR 1-2 9-3 3-4 4-5 56 6-7 7-8 1-2 2-3 3-4 4-5 5-6 67 7-8
1 302 280 287 254 251 266 242 346 286 254 243 254 241 255
2 500 456 426 368 366 312 262 479 470 398 387 383 388 37.0
3 342 329 240 217 248 207 199 426 292 283 287 244 223 213
4 974 956 278 302 27.2 220 226 384 500 464 506 432 402 39.2
B# 355 33.0 30.8 285 284 251 23.2 409 38.7 35.0 35.6 32.8 31.4 30.8
Z38(%) 152 17.3 136 249 155 25.1 32.8
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6. 47 wFwe A, T /A% ML 24}
37 SFBYE e BFolA TEFWA W F KAWL vwedd v, 2

_'Q'_
L 2-44% 9 5ol S E¥OM 2EVE @ the BUF 35950 ooy

o B
w
o0

%olN LEBET WF 28%E 263%7 pasdon, ge AdAdE 7
a8t= 242 Uyshgoy g WBHHE 8). 2-44%odE wEAAE A
AgA5old Ao Wt UAATHE 9). 5A$ ol AINE 2EFBAF A 35
solH dBARE WSHE JENATHE 10),

® 8 2ASNA Ay wFwd A, T KA H2(%)

o el eEeYF

HAN 2 1-2 2-3 3-4 4-5 5-6 6-7 7-8 1-2 2-3 3-4 45 56 6-7 7-8
1 40 52 55 51 49 53 50 28 38 47 57 48 51 50
2 34 35 37 37 39 37 36 37 38 38 47 38 41 39
3 40 46 48 43 50 50 41 34 32 34 35 35 45 47
4 37 36 37 36 39 39 42 41 28 39 39 41 43 42
5 19 22 23 20 22 27 26 58 19 25 18 17 23 28
6 44 40 32 37 34 38 37 39 24 37 35 35 35 36
7 33 36 37 42 47 38 44 39 26 29 31 28 28 32
8 42 39 39 37 34 37 32 45 21 21 22 29 27 38

] 36 38 39 38 39 39 39 40 28 34 36 34 37 39

T3&(%) 111 -263 -128 -53 -128 -51 0
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¥ 9 2-4290A A7 dFuE A, Fo FAHH L)
a9 TEagd TEuF

NAH 1-2 2-3 3-4 4-5 5-6 6-7 7-8 1-2 2-3 3-4 4-5 56 6-7 78
1 27 32 35 36 42 42 40 26 39 36 38 38 37 36
2 29 40 41 45 45 46 45 37 37 47 44 46 45 43
3 42 37 45 42 46 48 46 39 42 42 45 40 45 49
4 32 21 42 48 42 46 51 41 26 31 42 42 43 45
5 95 42 47 44 43 46 44 35 38 41 37 42 44 49
6 41 37 37 34 36 36 36 36 34 35 38 37 34 33
7 40 33 39 34 35 35 40 34 37 39 37 39 38 40
8 35 31 34 33 33 44 36 34 27 29 31 27 32 40
9 37 37 41 37 39 42 49 36 36 38 38 41 45 34
10 36 34 42 42 40 41 40 45 32 39 38 38 42 40
11 36 33 32 40 29 30 30 31 33 33 35 35 34 32
12 37 38 40 41 44 47 53 23 40 38 40 40 40 42
13 36 32 36 31 33 33 35 31 30 34 34 32 34 33
14 21 34 30 33 39 41 37 44 34 33 35 26 39 36
15 38 28 29 37 34 34 44 40 24 36 37 32 32 25
16 35 30 30 36 34 40 37 37 25 34 27 25 28 31
17 52 44 59 35 50 50 39 42 30 40 39 39 32 47
18 40 32 33 31 39 39 40 33 42 32 29 35 39 35
19 33 32 36 36 36 35 42 54 38 26 39 39 39 40
20 43 38 41 33 43 43 37 42 46 45 43 42 42 44
21 46 37 36 34 41 41 39 32 35 26 41 38 43 39
22 33 38 30 35 34 35 36 38 45 36 26 34 33 27
23 36 32 32 26 41 41 34 38 25 32 44 32 33 29
24 36 42 34 37 36 36 36 32 35 39 33 34 36 40
25 36 42 32 38 38 41 34 40 27 32 32 41 37 33
i 36 35 37 37 39 40 40 37 34 36 37 37 38 38

F3&(%) 27 -29 -27 0 -58 -5.0 -5.0
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E 10. 54F o]l A7 dFdg A, Fo FAEH (%)

aw ggea dge

AL 1-2 2-3 3-4 4-5 56 6-7 7-8 1-2 2-3 34 45 56 6-7 7-8
1 43 39 42 39 41 41 45 47 40 42 44 41 40 40
2 35 26 26 26 37 25 29 34 25 28 30 26 42 30
3 33 40 42 35 46 47 47 43 44 43 46 43 43 42
4 34 42 30 31 30 30 36 38 28 27 26 35 23 34

a3 36 37 35 33 39 36 39 41 34 35 365 36 37 37

TH#HE&E(%) 139 -81 0 121 -77 28 -51
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E 11 249CAM A7) 28 A, Fo K6 A(%)

AAAT 1-2 2-3 3-4 4556 6-778 1-2 2-3 34 45 56 6-7 7-8

29 31 29 31 40 42 39 24 28 40 38 41 39 36
33 31 32 34 35 31 30 35 36 35 33 37 39 35
26 34 37 35 37 37 33 33 39 39 36 34 35 32

25 33 34 32 33 33 34 29 - 29 3.2 36 34 3.8 3.4
26 23 27 34 34 32 34 26 26 26 31 31 34 34

35 32 26 38 36 37 36 34 33 33 33 33 35 32
32 33 30 33 32 37 38 36 31 32 30 32 31 31
35 30 32 37 34 34 36 38 33 33 34 35 33 34

00 N O U W N

g4 30 31 31 34 35 35 35 32 32 34 34 35 36 34

T4 &%) . . 67 32 97 -29 0 29 -29




E 12, 2-4438lA A7) 2733y d, Fo FEHd (%)

2 Elag = | dgadF _
% 1-2 2-3 3-4 4-5 5-6 6-7 7-8 1-2 2-3 3-4 45 56 6-7 7-8
1 22 30 30 31 34 34 31 26 30 32 31 35 35 33
2 28 28 27 30 38 39 37 29 32 37 36 40 38 35
3 25 31 28 30 37 38 36 36 31 33 32 33 40 39
4 31 32 33 30 29 40 43 30 31 32 31 34 39 38
5 35-32 29 30 38 39 38 29 30 32 35 35 38 39
6 28 24 25 33 35 33 32 35 31 35 34 32 34 35
7 24 27 31 30 30 30 33 30 31 35 34 30 31 30
8 28 24 26 26 26 25 27 26 28 26 25 26 32 30
9 28 33 32 32 33 33 31 30 30 32 34 32 27 30
10 24 28 35 38 35 35 35 37 30 35 34 33 32 32
11 19 23 28 29 28 27 27 31 28 31 30 29 28 29
12 29 31 32 31 25 30 35 15 34 30 26 30 28 30
13 23 30 32 30 29 29 31 30 29 30 30 28 29 30
14 31 26 27 28 27 26 23 31 32 26 25 30 34 32
15 27 27 27 31 27 27 33 35 31 33 39 33 36 33
16 31 30 30 31 31 31 36 40 32 31 31 29 31 31
17 30 29 34 29 39 39 37 30 30 37 32 34 32 36
18 26 22 27 31 31 31 33 28 35 28 30 28 31 31
19 30 28 36 36 34 33 33 31 30 29 32 32 33 33
20 26 26 35 28 41 41 32 32 30 31 35 35 36 35
21 24 27 34 26 40 40 33 30 33 31 36 35 36 35
22 28 25 31 29 29 29 33 29 39 29 30 32 33 32
23 29 24 33 29 39 39 32 38 31 33 40 32 34 33
24 28 29 32 31 38 38 33 31 35 37 30 32 32 35
25 30 28 28 37 37 32 32 32 29 32 31 30 32 30
R 27 28 30 31 33 34 33 31 31 32 32 32 33 33
F4&(%) 148 107 67 32 -30 -29 O
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E 13 545 ol FolA A7 Eg e A, 9 Fau (%)

a i S ) Llas Ry sct s

AN 1-2 2-3 3-4 4-5 56 6-7 7-8 1-2 2-3 3-4 45 56 6-7 7-8

1 25 33 35 32 33 34 35 36 34 38 37 34 34 32
2 26 44 25 25 31 26 25 30 26 31 29 26 27 27
3 27 28 26 25 30 37 38 36 35 33 37 34 32 32
4 24 30 27 27 34 34 31 36 25 26 27 28 28 31

AT 26 34 28 27 32 33 32 35 30 32 33 31 30 31

+3-&(%) 346 -11.8 143 222 -31 -91 -31

A 23 31F

Aro) HFTAHL FAZS FUstn, 22 A ARPLE YoIE PEHQ
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FYZ olBe o 10%

dA I H3yF A 3830005 X 10%= 38,300F

FYPFoz g Y Y T FF U

38,300+ X 4,480%91/day/5 = 171,584,000 /day

4 o8 FU FF &4 0 171,584,0009 /day X 30day = 5,147,520,0009/9Q =
o 519)/9

olspzto] WFAe] olBHW Fri¥os BYZo2 L0y FAENZ Ad
AT o 51949 £aE ui HE= Aol

$7be) YFAME o 0TS 7195 Zgojgu

305 X ZAE 9F 10% = 3F 24
3% X 44809/9 X 309/9 = 4032009/ &S wA sHE Holch
geid Bao FPFO2 oY FBEUE MAE A UL AZeE Aw
o 498 ads A ¥ & ok o

Agds #2372 AES ZAGYE v, A" AAAGS NEH BE
4 2EAToR A HY3Y o FFPA FHHOE AA dehwch A
2 Aol YAl W okzre] Aole URAT ol EEFIL HolM A= o
2} AzZtdt}h. Greenough®t Weaver' & #}8Z 02 3t §29o ZtAE mgZo
AE, 24 LEAZ D vl ge Folst JAkm MYtk @ oS e
FPzoz Ag At 1 NEA W $42 FEHA Ty Wi §e 2
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YA AEoT HRE BIE A9 ARen, o858 g5 WEe ez
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e 29S¢ EF meldtd o4uy AAE 2080 § BE Hoz Amd
o.
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AATE oz P W ByAe PEAFo] AAHZ 309 L/dayRm, Azt
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= Ho 27240 /dayolA &g A Sko] ojfE Fol= 202¢/dayE & 26% FAEA
o bR AASES7E Be 2-44el e B A EF 3220 /dayol A wE %
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Zo| mae FS Pme 2w A, FTHolM FHYA A B FAo] o
Zoz s]12old U= 718 HASZ, ofE trEd FaHE dFL o= v
o &AA Y=rte BEIHA o= e Aol dxA & & AT

Bazeley® Pinsent'= #8Z& %3t AQd(laminitis) & T8¢ Ay 29
oz TASEHS 7HA Rad FTHE FEABE FAIAY B ZARFFA
SHSE T W sty AY ASdE AUdH AT JosrE @da
STl £3 FEAIEE B Fdstd A SR ol HHAER
A P E70E dol A s Livesey$t Fleming''t Friesian 2
2old W& 276l ANSA/TABANRE FASHL Ao nHFIANERE F
s9e Ao vlatd AAdH AA ARl ¥ YS9 wAlo] EA UERTD
s nuMAAES e Fedsd FPA, F4 ADE, AL FARA,
AA A 5o FYZo) YAFol AsA BAGHH
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o glojA FgFo] ghtalE vhols dWtH oz HolNA S R Aun A
& Al fste Alvlolgtm A UPPSOBB Eddyel Scott’e Ao myze
Hlf7lo] thgsig ARlolE @A BAsY £49 FHEe Fz yo] He A
2ol A BREAG T SFRIT Scott™L heiferdl A AAN 2US T0E AN AFS %

olAE 2t A Al7lel thEdn 13MLHANMNE EAY A 2ol duigm
sttt AzolA Ye Fwdte iR LAY wF xr)d chEsiy R
e dAAC] gets Aol dn = dolrt FotEt wWet sgEs 2t
of HA TEFEH AA AL dolrt Sl mal ety BgAE Fdata A
Mol 2L ol Fae] AT, Ao WYPFL AHFR ol mujA
Zlt FEjAZI7E ZARA FHEA s ntE WA E YHI Be] Yot
Scott?e ANl BF B8 FZ Azhe] sFo] AN BHPLAE B
o stded AN s eotdAe] wWE JFaTe FIh thAE 2E# 2
A% FANLT F7h, HFe Bz ¥ o o4 skl did A
HAE T8 Adddel &olztA H7 g
71l el A wet AgHolE Wt 3

X
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9
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S
=

BhES dovle e oiAg AW 2 AL AWAe Ydelye g™, A3
=3

shul R FHAYOR st Wysht WREL BTN FUs Al BAS

Sge dosle WEAYE TURY ol BAAYOE Zr3Ae s A
22 459 B¢ 1042 ¢ 5ui7t FHERUPE FHANE HZ 20 Aol
o 397k Frheled 207%el WASE Holm Had BYW FTHsIY I, n
Heol lAM 57%9) frEPALE B Be 48 F1 9o

TFAEe o Aol BYYoz BUN WASE Ay Ao
2 HAs AW, AA Ao, 34 2 2del F8 Adolnl, A Aoz

hu
o
>

s g
A7), Al e A%H s, wEW SRR, $87 9%, 94, 494 58

E 4 Jon EFYEZHQ AR FolE $l9lo] grpeRB0 |
Hael AYFTLE zdste ABo2E Y ARIAPANME 2AY, AA AL,
AA B, AA QF Fol F2 BN AR BRANE B4 HAY AR
3 FZAZ A "ol BHAU®? g 94 F9 SomersetA WA= mpa=g
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922%= WEAwoln =2 WXMH pricked sole, A, AA AL, AH T &
oz BAHYD A wEl B FAe dFon, AT B I, WA
9k HAH, pricked sole, AA F4, AA HAYF w22, gFAA FUd
e AA A% AN B4 pricked sole, FAW, WA 5% WA A4 £o=2 B
A5 90, Scott®e Aol A ALSE FATE vt LE AN ALSE HAd
o T 2EAAM AA 2L S9e AX ALY B Bel BTz A
o}, E3 1990 Boosmane SWAFE B oA HAFASt AA e
A sle] 9P ﬁ?&ﬁ}:ﬂ_ stk 19623 Greenough? 1968'd Feszl2 gAleo]l A
o] Euto] 779w wFel| &Fol N m Fol AXA AFAold WIE
ze)ste] Taio] Yolttt: .ot 1970 Prenticer: Al 2717 M =
QAT AaoAE B2 BAE dosA gevn 339 Rowlands §7& 947t
2 Ed7 Yo BaoA gy BA&o] ¥ Ao Ad A
Friesian =29 3 AolA Bl{x76d AYFA/RARANEE FAGAES wj o)
68%2° AMALT 64%9 AA HAFo] LAHUNL Y high fiberAtEE FA}HES o
o= 8%e AT 8%e AA A¥2AL Bt =& noaWAANEE Fo5
W slei=o] olAZAol Bt ASA BRYn FAAE BHoh AsA #EHUR, A
G AARE Fostn AAS AN diAE HF 10F Feo HPg HAou
agNAAlEE Fostn AAE AAEA B "iAE FE 42F F¢ AP
o Bgrcl Grass silages® FAsd o e FFAEE FAstd Bl 3T
RE 2774 BPe RAT
AroA gL RE A FaA=H AA AFold AFE & doTl=
o v &7 Abatel WG BH] QX Enevoldsen 5% heel erosion, A3t
DR X7k =4 WAL u§7) 194 438%, 45%, 0.9%E, vlF7] 2004 971
= 69.19%, 7.6%, 59% & B Q21 heel erosione et BIf A7t BAR@EFE
Wwpes Zrlsgm, Az PREAFH AA AGY A= Fristn PHEE ANA
b sdch

oA T8 Z=(lameness)E do7E YA A AV doy AFFHA F
zo golM ¢HTE 2F ¢Fe Z4F FW H 7|8 Hl“é%*—i‘ﬂ Heljo] HPo=
23t Fo] YRES RSt} ol 49 WFL AFTY ¥ Folu A ¥t

g3 G4 Rotlyl WEe) 2% PAZolY R Fol °¥rtze Bl o4 Aol

!
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TEHE FHoit ojg@ 2Fe o A P oJAAF L 27 ANHoZ MF
& AW M A F A He2H o|xAHY o AAMFNE FusiA @),
B AdFdAE 5% HE aA NHE 5%, ey 2 %%%—%QE
ol BEe Y v FESI, BT E Hole Fio tIME vz A
E3tdot. »
AR dTE SFHLoA doielel FSols o 2 (BiFIE, metacarpus)
ot FL7H=($8F, phalanges of forepaw)¥-9l, Sittale] A% 23 2 (HaiF,
metatarsus)¢t R'E 71 (itF, phalanges of hindpaw)R ¢ & €3ld 27 =83

Addl, TF, B R ABTE & §% #F, PAAASH B L AvAY B
& ot FAAJA &9 A vamdF shgch

Rzl ol BE AAH 48 F2 At Y2 $BAIE BEIY
Wated MR GEIolME ool We AU ARYH] B BE x
olm gout FuelME wFAWe A © dutz ABo i Y
A AT YeolE BTeR oS Aol et dstHel zAleh W Feoty
Ql Reo] o]Foixxm YA R&H: Y& AFolt

et 2 AFgME FelM 7 EAN 31 e 2FAWel ge 9
ZAbeh wge] S¥ey W, He ety Aue oo BTAYe] B A
& Fste] ool U@ elg} ABtHo] J)2AY HEE AT }Arh

to

,.
J
to
N
o
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H 2 & Mz o g
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19979 %8 1999745 35 Raol YoM FBF L YorE B
& dstzalsl Weletn dAE fsted BFAW GRsE 24 2L g
AT Ha B ASFHE FLEY SVLEY, fageesgon
o ZARSHY YA Aae DAt TFAR HY3S dore vz
Role Rzo chelddst BN 2 YLZA B8 v mEASA

Bgsize Ay AT datod: solele) YrialFolga olgZel orrhy
oN, FEBY otAZY Rkals 5 ALAAT TP olBY 29 Hray
ATE dstde BFWol il W We W B yuA= 8 0o
Jde uhe Asstdn
 HYFEY telk 252 EYAA Asve 2y 3
= 45U i, Ao Wes2YT A QD
& U istE e olgstel FUsATh WRAL Sme 50% M 5%, T
109%, £20H3 5% 2 2 30%°) M&2 AZY AL ALt

A0 BT WIKANGIFEA/AGENE o835t FBImE slzow
(transverse section)2.2 #ehRjm 2zt 2@ A3 (sagittal section)©. 2 }E}
ol #aatgic. |

£ BZTFZE (superficial digital structure)® 5%9 (dorsal view), W&H
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(media view), 9|5 % (lateral view) ¥ =39 (palmar & plantar view)o 2 L}
ol #asgth. d¥E YA d9e oo wge 22 TxE pRAPL)

Add A dittels 22 s NWsARge] YR B
Bl AMASe] d9i%oz MRE AAY g 2%, IS, Ade Fxe ¥@ P A
B ZEZHE SAVANT REE A48 Yo g AL AAEHY
o}, |

BeElda AT E Mt 4 FYFoz Aste THHE B Aol £57
M SAHoz AFAPAAE Holte A AAE X-rays wjERY Ruja
Y H SNEGE HASA 2] 24, ARz &7‘, AE gde ¥, g
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T AWES #FIIAY. HIAZAGE HAAE Yo w= 2o
A B¥ez SHVE AHisle SAdHoz FAAsPYm Wdo] 9= zAe
10% 54 ¥=2doz 1A SEAL 10% T4 X272 : 10% 7Hu)a

2 9E g3gdoz A og Haw Toge A
A 4 FAZ U3 @52 F hematoxylin & eosing A& A A5l s}
v Astol A AARAT. Aol BN SEAUE Aot

(formic acid)2 1:1 ¥]&
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X 3 =z &dn 2 nE

AlA FPFL Bol: Aie TGEjAA} FPo A% =
A Az

Ra B AFBAL FLEF BUELFY, TIELFFos FEad o
AxAsl EEFS BAFAY v FLEFNA A45E da: Auyes Y
Aele] thelziAet HFEGE FAFT AFATAHA 1, 2) FokE ZAACE 1A 2
Fe I YAHAIA 6A) FHLezE HETH AL vET Aoy
(A7 6B) 2¥g A2 AAFA ¥ FPAAME ANAFE, $4HFI] 2
el BYZE Bole A7t AU 7). EAUELFFIA AsE Aa
M E WFol UF gol ATR 2 dEARAdE F&FE WAL ANT
(A 6CD). B eSAAN ASE FHas FGAsE Este] oo wE o
A7 skl BEAWol SusE Y4 GEURT BFol TAXND AT}
shebo] AEHYD AT xA BFE L AATHA TAB). BiREe 5y

zg Bolz FaE $Zoz dstd Hukst Yo FuA: AW HFol
2% BEoz A ol FIBIBL AW BATo FHEL oFL UA B
G0 98 ¥ F UATHAIR D). HAAS FHRE FeFol molx ), @
= wgol dmoz Hol A Soirke Ful, wFel 2ALAY Bl ),
wae We, Aed gter W, ez AA A dewd He I, WA
A ot del So g duE BFY + AAHAL BA - 10D).

A2Ad AZRLY FPFT LS Hole Air Wy AT
4 A A
A gae B HRNA P2 e 2oHAH 3A - 5D
29 GYFOZ SoleE FUL AA FEWAIEH, 2FFW, FFFW, o
R oHzaasd 92ZP Y0 Bostn JAATHARR 4A - 4D).
£He 9ZRPEUM FAE Fdo] FEsTo A BAHAM B2 o
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Hol E5 2 ARFESHR/IFE Y] Ho| g LrE FdAE ARG
zmzzwsidsd A4 2 ASRSZYLSENRS Wol o] EXH, =oh
2 AR gEmaols YA s ole WATEETH wrtetE o] HYust A
R &2 wrlgtg ol Hol EX3ATHAN 4A,B)

= s HzEuo] aFFWE A HoE AL s B2 ZANAXE W
37k Ape] FREeg (ZeiiTh AAZFulgZLriets oz o]Fo] uAY 3
Bated Aol FPAHAM AATETHL/ISTEHS dFSHT o] Fol FHu
z wrlgsdon zZetx ztzt Euigwe Szt 82 FULE WEE uel st
o gurslalFe 99 BAHAM FegHuigdEUTyd F2PddugEATE 34
staom, gmmAto]THo A feHle RS ASEZFUAM FAT 2 FHA
A gruwrslElZe] EEg mat ddsivisl dzte ehdutgE Aol FFFATHAR
4AB). _ ‘

ZeghtugtEu s EA-dAugZ gL dsHs i _"é%%l"%_}“}‘?f%"“%‘
dME ExFIEuigzwsigEAe Yol % % WHiFHIfutaHResta e
Z+z} B XS THARI 4A,B). ' '

Ao gEFoA TAHE AU aIFZIRHYYo|ty A ITHIARPRL HWAF
zyRYun AAEY ol LFHoz AAIETZWISANoR AdH Ut
go FHUoZRYH YIS WolEel, wgtEe] FEugEUsiAgUe MATE
sl Zusigyguo s AR ol FFAYWR olojFon, WdFHuig i
e A Ad=e a@FPHoez oojHrHArR 4CD).

A9 ohtFo BEXFE AAFL FEHUS .&3"‘73«] Qe 7}x] (superficial br.)7}
FARSS WS EXstn SEAFHELE HIA 1739} hdF7tx7t Xt &5
7tgrel SZuEZF A Jehs, ngE&Hde HFNATH WA BEsHEd,
HZANZAEL DSEDBHYBAA 4719 A2 ZEA AATIAE WSt =g

zzZo BXIch 2709 FZEAF0] e} wrtehatelgtez SVt Bt
go] 22y RXaAT WUAZAE AF/HA7E Hol HFANA e shiutet&It o
o} 9j&wyletel W&o R EEHIJTHALR 4B).
o YUFoR S0 FUL YZXHITFUN EAFUYol AU

szhe gEAZE W SEHAWIHAFT R Ho Yt ALIHAZ A
Y% AHAA BESAL WL W SHAC JYe P2 oo FENAE

ol
flo .lBi

g
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z

zusigoz sgstach

wEwe AY e HFe B T, WP, AP $& FATEG via ¥

@ o ched 2k

@ ¢2Z(AFA 11A - 12B, 15A - 16B, 19A - 20B, 23A - 24B)

Ko

7 SZ9 (dorsal view)olAdE AATESEL/IESGEAFH U4 (dorsal
common digital I a, v., n)ol A vhek Al <} AR ZEsZafdrsgdas A%
(axial dorsal proper digital M&NV a, v, n)&2 7te Fx X e B3 2
o7t Yh FEEF ASW (ateral view)lHE UM FFueriE S (palmar

H2
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common digital Va.)ollA A vt &5 2 v 7tel 52 (abaxial proper palmar
digital IV a)2 7I& o E£X&He da¥wgo]l 7tz =2 FsdAw uAgyd
grFel BSol dodME otAWFeoR Jte F@To] FAHUT AEE vidS
@ (palmar view)ol A= AAFZuteZ A7t #3 417 (palmar common digital
M a, v, n)olA vt At AAZSZuGZ a1t 2718887 A7 (axial palmar
proper digital M&IV a, v, n)oZ 7t FFo A= AT Zol7t gl
2E WEY (median view)dlA e ERFTERHEL/ISE AT A7 (palmar
common digital I a, v, n)olA U AR FHEZ5EpudZ i 2718d A5
A7 (abaxial proper dorsal & palmar digital Il a., v., n) 22 7}= F o YA
43 Aol7b AU

J

HE

rlr

@ RurE(AlR 13A - 14B, 17A - 18B, 21A - 22B. 25A - 26B, 27A - 30B)
g 529U (dorsal view)dA= AAFEFTEL/EI AN A7 (dorsal

common digital I a., v., n)olA Yot AR} UASSFHAFL/egdBH 473
(axial dorsal proper digital M&IV a., v, n)22 7t F+X

o7} glth T F 9= (median view)olA = VAT ESEHL7Igddn AA
(dorsal common digital IV a., v., n)olA W&t WANYZEFTZHI ngdFH {371
g8 23 217 (abaxial proper dorsal & palmar digital IV a, v, n)o2 7l +%
ol dAME AL zeolrt gk Ry vi=EF A (plantar view)ol A& AAF
Sujgtzasieryd @9t A7 (plantar common digital M a., v., n.)olA e} A=A e}
Ul Z2ugZ2agesets s A7 (axial plantar proper digital M&NV a., v.,
n)o 2 7be Fx ddAME BT zol7t gt HHE WEH (lateral view)
NAHE ERFTFuiedriar AWM (plantar common digital O v.)olA] Axjdtd &=
J2Guiehtr et AW (abaxial proper plantar digital Il v)2 7= 2o 92 ¥3lo
B2 HE ¥x9 FeHdo] BFAHo AN o]l HAUTH

A3 A RAFL Bolx Rae wFd o WHF A
A3
22 BN FYzez Astd EHHE Ras £5FoH SHoz AF
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Table 1. Incidence of hoof diseases of dairy cattle showing lameness in

Korea
Hoof disease Incidence rate(%)

dermatitis verrucosa($-"3 3 %) 77(26.1)
dermatitis interdigitalis(=} ks 5 <) 62(21.0)
pododermatitis circumscripta(sole ulcer, A # %) 31(10.5)
pododermatitis septica traumatica(punctured sole, A A 2}3}) 20(6.8)
hyperplasia interdigitalis(X] 3+5A4) 18(6.1)
neoplasia(X1 A &) 17(5.8)
erosia ungluae(heel horn erosion, A|7-1| ) 14(4.8)
osteomyelitis(F 44 ) ' 13(4.4)
osteophytosis(Z %2 F) 12(4.0)
pododermatitis aseptica diffusa(laminitis, <9 g) 12(4.0)
fracture(Z4) : 7(2.4)
phlegmona interdigitalis(foul-in-foot, 2| Z++-A) 5(1.7)
dermatitis digitalis(A 3 F) 3(1.0)
white line disease( ) 2(0.7)
trauma of corium(AH&F ) 2(0.7)

Total 295(100)

AiolM P2 Lot BFTIWE §U2A, X-ray 272 2 WY=L
spoz wudE BAFUY 5 ATAle] TYel FRFLTAME o4
zag Bl Ankd EFoz E8 FIAEY Hud T, TERYE LY &+
24 W8E Swsts §3AEZ0Z (acanthosis) FPHMEZ) F4A FH2}
Z(parakeratosis) % ZAMEZ FAQ 223 % (hyperkeratosis) T3 T

= AEEE TEUA, I B 2 AL E Fials dFTALY J& 5

ul

)

Exzel zAsH A7L Bolx AT H d(dermatitis verrucosa, A3 31AB,
32A,B, 34AD, 36AB, 37A,B, 48AE)? X33 % @ (dermatitis interdigitalis, AL
38AB, 46AF)e] Aol 7701(261%)% 62(21.09%)2 7H Wol BEHAT FT7
Aol M}t AF AAR AA B vPFY FEoz As ZHHoz B
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Ag AN AnAN A2 TAZZ Y gFdg Hol: AAnY £ AAAY
(pododermatitis circumscripta =& sole ulcer, AF 49A)A 7L 3141(10.5%)0 A
BEHAG. grobd AA Ao Rolu HAL F9 o]EH 93t AL AFRe
of &40z Astd AA A NG T FoAHLE AYFH IS DA
‘;ﬂE otz FAE FHsld HARFALAE Tt A A A (pododermatitis
septica traumatica ¥ punctured sole, A} 42A B)S 204(6.8%), 33|} Bk
@ Adol sted Azke) 45 Er TIPSl FFUALAMEY 34 58 #
SAESTHSH FH4EFoz2 Add A Hied £ Fxe APAE A
9l x]7+Z Al (hyperplasia interdigitalis, At 39AB)& 18¢)(6.1%)2 H¢th 2
5 xE FazAdA AAY FAE oA HYF A 9o YHE £F
(papilloma), 4% (fibroma, A} 40A,B) E+& ’S-?r,%-'r:—%(fibropapilloma) 9 A
A £ (neoplasia)2 1741(58%)7F &&= At dWrx oz uRg, 3522 =3
Aogdd Sol ot A3t AFFAe zZtFo] EFAsA A Frgoz
o2l & olF AT LFoRE ATE HEHY FAAEY ¥, A &
23 34 FAERET VAL SolzAel FAE BolE ATl erosio
ungulae 3=+ heel horn erosion, A}Z 35A,B, 36A,B, 37A, 45A, 47A, 49A)& 144
(47%)8 Bt B85S 7432 Y= AF(long pasten bone), #Z(short pasten
bone), A& (pedal bone) T FHZRAANA 2 FFREEo] F7x HFsto 3%
AES A& W& =5 Y (osteomyelitis, A+ 48BF, 49EF)& B Z47zdo] 134
(44%)7F ZAHAY. oJE FTxA 9 F99 AxFo] Aoy Fxzoz WY
o] FAdE ZF4 %—(6ste0phytosis, Atz 45C-H, 46C,D,G,H, 47C-H, 48C,D,GH,
49CD)AATY F2 AR nutydoz HAZMEY JEHE Holm AP AL
AAHol EHX Wao] Wolxn ZAFEA o] FFo| T WHMHFY
o AAZH 8= FdslE A H(laminitis) E 1241(4.1%)7F R H U}t 74
(24%)e T2, AZ, FF F AIZdA GFE Fee FdsAfracture, A
43AB, 4AB)E uehdth AR Atz £FFZ FAY AL Fo| B
ZE Ay i-T'—V\}'_’:‘.ZJ‘_E EubslE A7k A (phlegmona  interdigitalis £
foul-in-foot)= 5e(1.7%)7} R Ath ABFHY AFo] FAFez FFAE
&3 FAte] 1t WS HE ] FRGe U Al Y (dermatitis digitalis)
2 39(1.0), kA WA std FAHA GAol At AFF AAH FFAA E

Lo

Cl
=

2 o
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AR At Aol dF L Yold WM (white line disease, Fig. )T 2@
(corium)¥-$lel Fago] o) FHzHe] 8, HAs IF2AL Holx Auy 3
“d(trauma of corium)e] 2z} 24(0.7%)7F #R A},

Aol sye Holx dio WFAMS R o Ao A BAHE o}
wokth g 29 ATV SATRGAIA 364, 37A), AB B9 A= A
BR el Fade] o njPaA L AR FE(AA 45A-H), AT RGD 3y
A6A-H), ATFH @  FZIAZAE 7A-H), $AVRETH 2EAZARA
A8A-H), ATRIRE AN R BHAMR HA-F)SE S + Aok

A 43 %

19974 2B 19999 7kA] e Aa EelM HAHoz vag Fu Ut 33y
3¢ Hol: RAAE AKBA W tARAY BEFYH, HSH HA 2 we
ot AAE Bete FYstn wEAWU ERE AN

Ax e A48AE L5, BULEY, 2AYELFY W ot
Y48 VFEIS BIAAY v FLEFUN %Y Ha: Ay telx
Ast FETRFE FASACOY FULEYH TAYELFPNA AR RAE H
B4HA A I Pl LIFEFS mouM HYZTL FUsAT.
FUe SRl A Axe) WFe wA @] dBol F3A A4 EAHE A
oz vehgter, It 243 Ewol N2 97 B wdd 2AdE FAL
GJEIE AT BT FHESTIM AP 22T due R W ¥od 2
A Rate A97h Ak, ol& oln AL BFEI Wy A5sA U7
WEol. FUEEFol Tl 2Md AL $AF BWA2E A55A YolE @
Ot AAHEIXNT BFL AuFez oA vHol Utk AWME £FFL
FUesHTNE Wuz wFol UT Bol @ ol EAJ U Aoz A=
. 2Fol YT B Ho ATEAZ A 94 1 AARAL AHoE ¢
olA AA Aol WA F Yt 4ol WolATGR AL Ed A= £F
4 Aol Buo] wgtoz F4HA @1 2z 4o UAA Hel o we @
FAWE fwste Aoz Aru

BFAYel JBHY £3o| A71A Hol theAAlel WsE dolud  FAA
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e FFA FoAH 1 o= FFe] £3Fo] UL Wole B9 T HF= Er o
% 3, F Y3Pgow oFs o &F tEel 2o UL wels T2o] ¢
£ g AdsE 274¢ gEd 232 $717] Yo 8XE FAET Yyzo
74 €2 A UA 89”2 dTdME o9 2& ¥4 gAME Hetx
A |

BFe fFists 2FAEE AR 299 gstd BHHEY FE Yo
2x 94 2 $AuagE, A, 343 gdoln Bi A YdosE )
FA71, Aol A ALY, FAY, TIN SRR HEo] BFYHA AT
o, HgA e} APA, NS S & § Yup2eBus0

Ra 239 $47 $Autg Peie LI By AeN2HE WS B
dol Qe 53 FUXE, Blo|d2E, 98 250 o FAYe] BT o
2dn sden® RHPY $AFHE BFAYe JAZALS o Ay =3
s2lE] $AA P71 AASE Has Ado] FAM EAESE Ao, Singh
P8 99g Fae S|y EAAIZ heiferd] WFONA A AFo| A
AAF Tl T3] Hdxm sz, 19859  Toussant Ravenidt 1989w
Colam-Ainsworth £ =g SAlubgolA F717 4 9 RAME AI
ge ggdyol chgdsd o2ig AL ABo] TLHOZ ATo] JHAM Al
Zto] ¥ A 4&wFo] ¢Po| AN VRHHE oA AHEY 5o
£U2Y ALEE Hold AZstd WMy, AMALG 5 2agn Ao
Scott®e Zage FAtvkgo A A} 5@ heifers PFE &5 FoA ALSE heifer
of Blale] 2 JEuFeM AP YL AL YT} Seegers SHe AT
Zgrox g Fol 27 holstein® TEl &L HELEYY v} PFo] Latro] uj
st ®A BAREW ole TF2AME PANCINE 28BS AR FTA A
%32 MG 7 Fol o] xAE M 7ol Ay WEolgm QT

2 A7 Ao YAME FLFHAA AHSE RBauT FeSgoy 2ag
ELTANM ASE Aae) #F4 BFAe YA 84 == ATEYS) ot

of MFol AN v APHoZ Ao MY WHS 2l BYPZL 5
ate] Arlel A7} AANHALSS & 4 AU

YHo R BYPE e Fuse Aie) HFAPL 15 SHAAsE daet 9
A BaodA thasle Aol e oE FAEL fwo| A wat AL

fu

~ 130 -



ole]l W7 YoluM sFo] Auyos x| jZuFol Bo| Byl HEole
39 o}, Manson¥} _Leaverlsé high protein/\};ﬁ% gopatA Fodstd FyZel 1
o A3 FFAE AstA BRETG D QL low proteinAlEE2 WA S 7
AE AASE FYF 270 FASA ZA¥UD STk Bradey T2 AAE
Az A Fow £U4Y Aol uddn rusigdch Y4 BF
2ol AL AT FEUFE 15-26%2 B2 /SR 94 BE AHS 25
Fol A AARHE RaE ZAFo] HPYH oz FaAM pRI} Golstd F4E 4
A e £ o o oA g A ME o|EAF}  Fusobacerium  spp.,
Baceroides spp., Corynebacerium spp, 59 Az@ddez &%, A R 952
Eutsls HFAWo| WYL

B APANE grBe 2y Ra sAAME FFEARY AtFdd e o
Ngezs dgAe wago] & Aol AX, BW 5 AU Ny @¥e
CESERA AMSE Bt NBHRPolY SANRPe] thdste] grlel Bms
sAsT R & F 9th '

wEgel B Mae LI B Tz, YW, 4AF
) oe o 2t

g sj=wsel UATEGLASERAN AANASZZnFui g
2 7t o EXSE ¥y wake] stz THHoE Fake Ao Bl
U o= 88 ASoAE oldlgoz shE ddo] BEEHUCH ol WY
Fzo] e YRAEY HLe RAZTI Ardn”

G2F SZUe AMITEWNGYRL ANIFSEEZUNSEYR AFE st
g 292 Auste AUsAs BFHADE PLF A5WY HFAFS FEu
gausgAF o olojRe Rojd EXHo LFe uetEsx BEshe A7
o] BAIUG. FLF NEHe) 2FFUe EATENGRLGERLZ o]0
= oel e SUREs BRHUG. LT WEA BATEvhLsiA Aol
A ARG EEDsuidutdgoz sl Ro 2 Fake] EAHE WEY
e WAool BAHo] AT Aolg HPou FTFEe Wikl B Wolz 4
Ztg oo, |

WA BB Y TR PR YW 2 AR 2AG A, AdY T2
wals Y. o SE Zaold 2Ee eyt FATE e wsE Rl

29

Tz} H@

olf!
o
oy
r o)

L.
=

- 131 -



fr

ST ol= @Foluh wol bl WS FRou), el FE YW W 4
A 8 9%e FAL Y2 2 T2t Be BAB Wols) AnNe Wolh
R BN BYFo2 A% EHFE B9 SEF N Se¥oz Wiy
HAAE Holt e & 17459 BFL UHO2 SAA7 Xeray AA 2wy
ZA%H PALE AA st £ 20549 FFAo] R
TE 493 Y(26.1%), ] 23 B <4 (21.0%), A A 7 %(10.5%), A A 2 36.8%), A
TFH(61%) 50 FFAYD oYl E UHE, FTEH LL UAE(G8%) I
H4%), FH Q4= B F A |
Ao A4S PlN FY3¢ Swsts wFUPe o, AW, AFve, A}
S8 R LGN Sol wal G Fygo) ofegiennn -

9T ARAGAN A5E BrANE FYFe] BARE 0% Gae Tz 5w

% 10900 £4 2AHRAD ARG, ANAY, AAAR, ANLDY So| BaHYy
AR Ad BFAE B AAY ARG FFAS Y Bl ugn® g
SomersetX ol e MUY, AAAY, AREY, AQAY 202 WygD ue
71 chEstgion] Adel wer wFAWE BAYAE 93041 F905 Russell

$Ue AR, AME, AAAY, AARYD 3G, ATHG 202 Tz £

YA F RN Bt F9. Rowlands »%-m% T3 Fe] oA u§

Z71e1% g A7), A, Aol we} ozt Unkn em wWazoks AUt
dol7t Zrhghel mal HAMES} £31 BFAS od Uole) FaoM ghursl
ARRFE Yolgt Aol HAUGT Hch Enevoldsen S )44l o}

of me WFAW TAFLL w7 1AME ARYEG, AT s

o2, Bf7) 2004 OANAME ATOIY, ANNEG, NPEAY oz wal

FRom 53 ATIFE A} W f7) N7 FARES SN} 200 5

St Bradley %29} Greenough®} Vermunt®s Ao}x] A FA7]e] wet wF Ay

SAFLE tggon xroE AAEHol Astym AlZto] S AA A Y W

4o wAel FAARGL S |
B A7 $4RY, ALWRd, AAAYE AT o2 wAnYoy

719 AFAAE UG, ARRA, A2, AGD, AAAYL, AAGR So]

TASAGD wadtel YAFAol e FFE RAT olddE AR, B4,

234%, T4 S5 2% Tush M3 S wIAwe Aol A

o

£

A

2

-

ox
>



2 e AL ¢ 5 YA ol A Tue DA AIVA, AL, A}
23 P, APHA 0] U s G wolo] o@hm AL H o

Ao dgdge Bl lojA JdAA 8903 He Byl Yttt
Liversey$t Fleming"'® Friesian 249 ¥4 %7|o| low fiberhigh starchQl A}
28 FASUE Aol 68% AAYH 64%2) AAAILAL Aoy high fiber
AR E F93tAtiY 8% AdEH 8% AMAAYS Bt 3191, Bazeley9}
Pinsent'¢} Manso-ni’—} Leaver®= high proteinAl2& Fostge A9 tmyo} &=
A7l Be silage® FAHAE A T4 AGDol BAHAGT A3Th 10684
Urmassh 1972 Chew AMEE A3 8 w9ido] 23574 oluh AR ol
47t PAAEHC RS &4E FEEHN “Q—E"é%% dozittm st Bazeley
¢} Pinsent's oW AALR S Foo wat A1YelM FEYolr} FxatA M
of el oz uabHel wjAEiEd FRUol YHTAAM diurnal
fluctuationsol] ]3] Ito] £AAE Wol by ds A xm, YFds R AYG

9e SEdcn s

B a7NME S ZHaid oM FL& SAHCA AEF sFAIEE FA95
224 Al AFo) A4 AlNG, BEE} fEY A WAo] L YL
NEe] nawMANE £ dRUolrl HESA WAL silageo] o3 wFAw o

BA7l Ao e dTrRme AL %+ AT

datgoz Fue Rat FL SANM HESA YYALHT BHEA WE
o BHA} AN o]ToAA G BAW AKBAN RAYY 27, I
SFAE Felo] % JERA, AMHA 22 Sol st BTYWe wANE
7b Eol BT Foyel Mol e A S4o] gy Aot

dekd B AFelME FUA 7hg BAA B3 2 2FAgel g A5y
9 zAbsh ol Wel Wuetd NS sl TAHel YT WAL 7

olo] g g AmoAe NxH A2E ABsn Yok

As54d4de

19973 5B 1999 7hA] 3d &5t R oA AYF g dode dFgAdo B

- 133 -



@ ASzALS YeiEH AAE st wEAYC GeHE B2 2P Bas
EEFlM EdsE Rael UL RUHYL o e B FEL I

L 33435e Bole A9 tatMeg LFPoMe AIS@7A0 ma thz )
FFHATY. FLFFNM ALSE a9 dEAde Avdozs A4 g
AAe} EFEFE FAEL e W BAYES T %—‘#%%%fﬂl/ﬂ A€
Hae vAGHA AAd TFRIFS HAL 5L Fusldo FHe oA
AbSE i BFdMe e g AgAs BRHAD

2. AR PYS RHole 349 W Ui vusisty sh02E IR
YT FEe T AEIE A2 2 Wt wE ddn AAH Wolrl BFHA

oo aed uRY B PN BFe Fas Y@ % A7E wI 2AY A,
A FEHY Wshe YAT o FAH Bl BFe Fesl A4BRE o
g W3tE Holrlt AW, e T8 Y ¥ Aol T JPL FAE Y%

ov T e FXE9 WHelst ANE Wolrt,

3 Waze molt mMas] wd U@ Helsy AHoz: 1T4T WEelA
29501e] wFAWol BAAHAUG. YETAPEE VS MY SAYRA(261%), A
IR E(21.0%), AAAF105%), AARA6.8%), ALFA(6.1%), AAE(5.8%),
Ao A (4.8%), BT HL4%), F5245(4.0%), AAF4.0%), SH(24%), A2 A
(1.7%), A3 F(1.0%), WAH0.7%)3 ABRE FAH0.7%) &o=2 TEHJD, A
BFAPo] YA BAHE FLE 4T AYT

o)de] AR Fule A EFNAM ASHI UE HAaE $AMG ) o

G mole BFWWe LA Aot Yom HFH VAYEEL HUSS
F AN

- 134 -



1R Q) chelaA 2 FALFe ARty a4

gae] A
AR 1L Rae] BAEA tAA. griele) Agad
A 2. Aae AN g goEe F3ad.
ARl 3A. Rl A ehrel Agww.

AA 3B RAe A4 $EY A4TE AREAE
APR 4A. R A e wiE.

A7l 4B, Bl A Lo ww HREAE

AR AC. sl AN 2eel WEE,
AR 4D, A9 A gue WER AREAE

A 5A. Rl A W5 wulge X-ray £7.
AR SB. ALA 5A SR EAE,

A7 BC. Rael A el 992 X-ray 27,

AR 5D, AbR 5CS) MR EAE,

He
i3
S

- Salulchel] W o] MAAAHQ thel Al

A 6A. FHEEANN ALY Ba FA9 M FFaR,
117 249 4 e AA,

AHR 6B. AFR 6AS] EHAA. AR wFuicte] YA M Wy

A 6C. NRE £S5 AASE A TR chEAa Fdaz
U= heel 2917} PtR(SHAE)Y B

A4 6D. A 6CSl AE LA,
vl 2% heel HH (54 R).

AR TA. B 5N A 2a FAY g £ 24
wZol E2A 3 heel ¥97F $AblgEA HEHUR
v 297t X2 B

AR 7B, AHA TAS] E%a,

- 135 -

A



Ul ot BV WELR Z2d8 &7,
AR 7C. $EEFLE AT Fad MAFHL AA.
oz Qe BREFELD Astel e YA FAL ASEHAE) 22,
AR 7D, REEER A Aael NARHU AAL
e GBSO Aste] WYL Fuod Fy FTwIe

—_

ET ¥

o
Ay
o

Ab7 8A. B deEel HFAd] A7 R4 B AAA AR AEFTAA.
S oF $= AA7t Aoz FE BAAY ARAL

27 8B. AHR 8ASl A&, _
FRAe] @ #AE WA/} Aoz FF AP o} a) z} Al

AFR 8C. FHg- RErEel HFA o s BAae MALH FXAAY AFFLT
s o A v SHES.

A2 8D. AR 8Cel FFaA.
Sgae] e A FH we wAEs) XAP BF.

o)
o

¢

code Pl HFA 22
AL 9A. g

Atz 9B. &% L&l otzmo z HEstA AAstd md 27,
A}zl 9C. ¥ZE o) 2HE 2.
AR 9D. %% wEel Eojd &
AR 10A. AEAHA WA 27,
AHA 10B. Y& wFol AEsA HELZ 4T 27, RAE AJ8E
AbAl 10C. WFo] Aoz FHEdHA QAste] mQl A7

AR 10D, FZ 2Eo] WA A=Y 4FE @ 22

N

culgAEQ Rgel AR, ¢ 2 HHRATH &3, |

AR 11A. A% BHEAEAE), ATHARFE) 2 23HOS)E BelE g ol
Wi YHREE &7, | |

A}Z 11B. AR 11A9 Sif =4 %,

AR 12A. AR 11A9] X-ray a7,

- 136 -



@

2% Al 2, 37 B AA Y TREAEAR)oZ A XA
M, A2A 2o A3A Bl $Y =g
12B. A1 12A9] SR =, A
A 13A. AR 11A9 9= dAE ¥} Ao Z3HOS)d wa 2944,
13B. AF2l 13A9] S|REAE.
14A. A1RA 13A9 X-ray A2 7.
A 220 o8 BEFHY BAATY X-ray HEFHo] Zrte Ban
AR A2AEH AT BRAD AA(HAE)
14B. AH3 14A 9] ST =4 E,
15A. HYAE Holt BF el WALE 47

=L
=

2 15B. AHZl 15A9] SR EAE,

16A. AR 15A9] X-ray 4274, .
A (L R), HE52] 4&5HY X-ray HIEFHA o] ZA(x), =39 A
2223 A3AE AARH B7HE et AdE F4EEE A,

16B. Al 16A°] HRENE,

17A. A 15A9 2]&9¥ e @R Y 27,

17B. Akl 17A9] sH =A%,

18A AR 17A9 X-ray £ 7.
A2A 23 A3AF ZAARALY AYF F4(4F)F A A} AR
qIEXT

18B. AH 18A9] SR =4 s

19A. A& BFES FUE $27 AN LTE Ho|= 2F Hlj & 2]
BT 424,

19B. A7) 19A9) SIREA T,

20A. At 19A9] X-ray 7.
AT FFHOME T9e 32 AR ZF ST (34 E).

20B. AFX 20A9] SR EE,

21A. 213 19A9] &5 H FAEY 24,

21B. A 21A9] SRR,

22A. ALA 21A9 X-ray A 7A.

-= 137 -



ZFGOM)E Fitg 34 g7 (34 R) &4,

22B. At 22A9] HAREAE

23A. $&A A2 FH A3 F AT FAS Hole Iw widHe HAE
¥ 274

23B. Abx 23A¢] HBEAE

24A. AHR 23A9] X-ray &7,
&2 A2AFH A3X T FAAR HFxI AME FAGEHERE) E
&2 A= 141%‘.’19] okt AT FA(RL FAH).

24B. AL 24A9] HEEA %,

25A. AHR 23A9] 9&H FAEYE 44,

25B. A}zl 25A9 SREAE,

ol

X 26A. AtR 25A 9 X-ray A4,

$27 AT AIANE BEAR) AT FHGEADF FARH )
X-ray B 534 o] EH (%)

26B. A1d 26A9] ARE

27A. A4 11A9) FOw 47,
FgA() L BES VAT ZHGAE)OR

27B. AR 27A9] HEEA =

28A. A4 15A9] Fdd A A,
BT AR AT WYEE

28B. AbR 27A9] SR EAE

20A. AFA 199] o A,
A3 el BT AN A2 EH A3ABe] BAA(HLE),

29B. AbAl 20A9] HEEAE.

0A. A4 23A9) EuE &
A3 B BaANTH AE ZA(SHAE),

30B. 17 30AS] HEEAE.

1A, N7HRo] e T4 Ui BEY AU A7,

31B. A14 31A9] @ElAH &7,

| mne Z2UPAYAL F FITALY =@ S8 wlo. HE, x40,

g A3ANE vIFEF.

r_

rﬁ

- 138 -



AR A BAe FeEgol fuAMel AlARE wod AN $AURY &

A}A 32B. AbR 32A9] WRIAH 27
A2 22U0PAAHE F FIFAXY S @& down growth of rete
peg(p)? A2 (@)} BAZ(DY FHAEY FED S4% AAAX
o ¥ WA A4, 2% L AFALL FY IFHAE P& HE, X
40.

AR 33A. ABRel FFl il S AT FARe ASHez FHeE
52 YAL7.

AFA 33B. AHR 33A9) @mAR 27
Ao FaEYe F2 2572 7AH4E FX(A) HE X 100.

AR 3A AT FAAT FAAe AR AQ TR T4 $YA
% 92 A &7,

AR 34B. AHR 34Ae] @R AA 27
HE 22ARANAL F $IAEY FOFA% FTEHC BE £F
4 wste] W ¥|%. HE, X100,

A7l 3BA. ATFE S 2AAES HolE AT FHEH FEHA HAA 24,

Abl 35B. A7l 35A9] ARAH A7
238 2y ZaUALNAEY 9T L ASAE A& 5 FUE
A v &

AR 36A. ArRe FAY B
A7,

g 2N SAARIDOH ATF-o v FHE)

41

i
B
e
i
of
ol
)

A7 36B. A7 BT A Ee] WA, Fike] we vt B sts
AMA HEetA 448 K0tEA(GT) 2. HE, X40.

AR 37A. AlFRe] 2AAES Hole AFPIFHE)F ATFAZA HFd
24T 2Y (D) 7.

A7l 37B. Wie) 2EAPAIAL F AAATY FEF T2 AT AAaF
(HK) &7A. HE, X100.

A 38A. BT vEel BWelE oE, AW BFAY vwy F44 ANFA &
A

.

- 139 -



> >
-

o

)

38B. Abl 38A9) dmAH 27,
Y HFAEY T4 BE FIALZIUEAC), BUAE2 T 224
EF9 ¥A, Il g 2 gzaqx IS HE, ><4O
PA. AR PR ARI} FohEm AezEUoz Sed QE M
o g BFol WA Y= 27,
39B. AH3l 39A9) HulBH 47, |
FIAZ Aote F4T FEANL SVY 554 WE)e] me &
T4 2. HE, X100.
40A. A|xt5-o] ARG Ayt Zrlgm yegzyom FHRA HHE 27,
40B. 4 RHAEZ 22548 455 42 HE, x100, |
AA. ABR Pl BE YT 2YH 922 THY AW 2NEy add
41B. A@Re) AR AP YT FZAE & 27, HE, x100,
2A. AARAY Byl @ FBY zHEY 27
42B. I AHAEL WA, B4, B, GSAE Y& 2 Solzy 2AGD
A7, HE, x40.
BA. AT UTH e Dua AN BHEAR 220 a2,

o 2 HE Y, ARFAN TKEAX zHwa.

45A. A BT GFo] BE &Y E)T By 9 st Hol= Ay n)
HE)FS AR Fdo] 9§ Soran,

45B. ALX 45A9 F9d 47,

45C. AL 45A9] Hl& X-ray A7,
$2 AA BN AN 2 Atole] Z+A R X-ray ®|EaA el = (3ta
H). AbX 45D. AFR 45C9) X-ray A7,
A SHARY X-ray HIERA 9] Z2AZ(3AE)

- 140 -



AFR 45E. AFA 45A9) BB A A7,
AR Hiel 29, 29, FFUBYNAL] WA, A4 2F L 93,
HE, X 100. |
47l 45F. AFRL 45A] WEIAA A7,
28AEe W4, AAS Sue AU HE, x200.
AV 45G. AFR 45CS] WU1AE 27,
22A(GT)Y Hoh34 2 THBS)Z) 4. HE, x100.
AR 45H. AV 45D9) ®RAA 47,

FotA X (5 R)e Fo e FF2AF. HE, x100.

ALZ 46A. BF FEAA ] #R, 28 T A dds Hole nuAH FAA A
H2g BE)d 549 FYA4Z4E Bole FHAA.

AFR 46B. ARl 46A9] FEH 47,
HRe fYAF FA BRI} FFTAF

AR 46C. AHR 46A9] wiE X-ray A 7.
Fe-E2le] A F7te] FHARI} A e X-ray BIFERAE Y E2F
2]

AR 46D. AR 46B9] X-ray &7,
A2 2 A3 T FHARAM AN BEIF 2F54F

A}R 46E. AHR 46A9] AR H &7,
29, AYATZD ZANT S FAAT B4, P4, 22 L AR
2 GZAE ALY ST FYZAHPL Hole HFIAMESTE
(AC). HE, x40.

AR 46F. AHR 46A°] WA A 27, |
W% ZA5e Fod 4 Hole HZsZF(HK). HE, x100.

AL 46G. AR 46A°] WA A7,
Stz RG] FY4FT dF ARLIAAZ AN, 2F R 4F
AX F&. HE, X40.

AR 46H. AHAl 46A9 @AW 7AF 27,
2gzx ZH3 Aol BE BolAEY FITALE Fud TEH(BS)
¥ 4. HE, X100.

lN

- 141 -



47A. ABR AR 2H ] AEE Hol: ABE nE) 27,

47B. AR 47A9] F9E 27, .
A3x 29 wetH(SFAE wel)o] BFAA RHol: me.

47C. AFR 47A9) X-ray A&7,
AN E 2AAR B AP TZ(HAE)D #9229 thop
d FZAZ(w).

47D. A7 47B9) X-ray A7,
A2 Z FHARY) X-ray HIEGY 227 =2 (%),

47E. AHZ 47A9 @EvlF ] 4+ 4.
ALZ(C) LT AFxHe FAH} Ao we nyLs 2zz
(BS). HE, x100.

47F. A3 47A9) @R AH 27,
g AgzAe 43 o] e IFopHLE Fukg TZA(BS).
HE, X200.

47G. At 47A9) @w A 27,
AYZ(C) F99 FTHME F&(32FE). HE, x200.

47H. A3 4749 @uA Y 22,
A2(CT) A we =2 (BS) ¥4. HE, x100.

48A. &R o) APRAN ABF HAH AniF e o] JE2HAgs Sy
(D).

48B. At 48Ae) Fwd A7,
AHzHoz BN }E2(AE o),

48C. A}zl 48A9 w|Z X-ray 274,
H2A A2 A2 F IAARY ERAG TZA(HFAHE),

48D. AlZ B9 X-ray A4,
H&2x AT UL BRg T2 (SAE).

48E. AbR 48A9 dw A A 47,
AR AR FHME, FIATY FATN TERHL TN 524
M3} HE, x40

48F. AFZ 48A9] AW AH 27

- 142 -



i 28, AFALL, 5372 FAHE $%ab). HE, X 100.
48G. Ab%] 48A9) @u|AH A7,
Z4 9 A=A Fsts = 4. HE, x100.
48H. A}7 48A9) AMAA 47, .
AP @ Az FH4FH == 4. HE, x100.
49A. $EA ATR ZAAEL Hol: ATFUHE)H AARY FFI 3
B 22 A+&E Hole AAWF(SE).
49B. A} 49AS] FOE A7,
293 Q22AL Ho] AAY BEUH FUAL Rolx T4 FHY
(FAE o)z g8 2 FEAX). '
49C. AR 49A9] X-ray A 7.
2z Y F5Y
49D. A}R 49Be] X-ray &
$2A9 Wy BHPe 9
49E. AFR 49A°] @¥|7
&l 52 7(P)Y A&, HE, X100,
49F. AL 49A9] &dwv7AH A4,
oo Aarg 24, AZYY 2 £FF2 FAY Ss(@b). HE X
100.

- 143 -



SBEIWNEYP2

- 144 -

gaguoiumea

Jiojc)y




EN3EE
Suzietad

—— ARG 5%
St EY

TP Y e

MM E G S
‘.’:".,’JMQ‘-"I

e ke MR - AREE DR
Shatrtatam
A\

A\
= &N B 2o 3-LaniH]
obu bt S

o B
woterge

e EATL

hird ke o]

>

; -4} QIQ&H‘%NA_'!\
ufst@ W ety of

-- ubol) 85 85 V1 A B 0
P31 AR

—

U rnny,
7 g pr
/

¥

- 145 -



- 146 -



- 147 -



- 148 -



- 149 -



- 150 -



- 151 -



‘ilmz.!E

oo

ety

—4NBBE

eeiesy

ey

A5y - YWEZR

- 152 -

128

—HEX

oy

ZhopC|

Zsgoe sty
 H2-3%B 88



13B 14 B

SN BUER
B7IEAN

B AZHAALF
MR WL Y

am@el sl MKEH
H3xB 2 BEY

- 153 -



=X

NS EEZ
satviersioy

H-4UnERAR
eIt oy

. REE B2x& 3 Rsxlig
AR ERas dEF
iy :

- 154 -



18B -
W@@#————~——%gma§
) —2uExg

ST
wrrers
[ \suzsuss
¥ woheyE

P T RP LR
S megwtRE

HYAZHAYDR
ANE LIS T N

Haxl @3 MAKE ZARHN
paz 54

- 155 ~



198

| smz2E%
erwrery e

—AR - UESRDH
ety ey

- 156 -



218

s 2B E
wyetsie

ST ESHAR DR
BrEtS g7ty

,-157—



AABBES
L

n-YRERDF
- Rty

- 158 -



WIBUISE
wWiietyy

Rojois

Suntcs

- 159 -



=
=

§ 1

HEWWIET
Feguizua

v
B ...._«.I..x...m_

¥ ;i
Burreereitt

- 160 -



saoion

28t / —
<::?i///

“LEANUEIET

- 161 -



- 162 -



- 163 -



- 164 -



- 165 -



- 166 -



D e g g g
alt s R

s, ey

o

- 167 -



~ 168 -



- 169 -



- 170 -

ALY S

T

RS

L e Sty e




- 171 -



- 172 -



~ 173 -



~ 174 -



S

&
3
H

- 175 -



%

Iy
ey
e T

~ 176 -



- 177 -



&
E‘E )

FEr

LA
2%

P

- 178 -



1k
Mo
e

i

H 43

1. Bazeley K, Pinsent PJN. Preliminary observations on a series of outbreaks of

acute laminitis in dairy cattle. Veterinary Record. 1984. 115. 619-622.

2. Bradley HK, Shannon D, Neilson DR. Subclinical laminitis in dairy heifers.
Veterinary Record. 1989. 125. 177-179.

3. Cobo-Abreu R, martin SW, Willoughby RA, Stone JB. The association
between disease, production and culling in a university dairy herd. Ca. vet. ].

1979. 20. 191-195.

4. Dyce KM, Sack WO, Wensing CJG. Textbook of Veterinary Anatomy. W. B.
Saunders, 1987. 697-728.

5. Eddy RG, Scott CP. Some observations on the incidence of lameness in dairy

cattle in Somerset. Veterinary Record. 1980. 106. 140~144.
6. Enevoldsen C, Grohn YT, Thysen 1. Heel erosion and other interdigital
disorders in dairy cows : Association with season, cow characteristics, disease

and production. J Dairv Sci. 1991. 74. 1299-1309.

7. Esslemont RJ, Peeler EJ. The scope for raising margins in dairy herds by

improving fertility and health. Br. vet. J. 1993. 149. 537-547.

8. Getty R. Sisson and Grossman’s the anatomy of the domestic animals, Sth

ed., W. B. Saunders, 1975.

- 179 -



9. Greenough PR, Vermunt JJ. Evaluation of subclinical laminitis in a dairy herd
and observations on associated nutritional and management factors. Veterinary

Record. 1991. 128. 11-17.

10. Greenough PR, Weaver, AD. Lameness in cattle, 3rd ed, W. B. Saunders,
1997.

11. Livesey CT, Fleming FL. Nutritional influences on laminitis, sole ulcer and

bruised sole in Freiesian cows, Veterinary Record. 1984. 114. 510-512.

12. Lucey S, Rowlands GJ, Rusell AM, Foster SR, Wicks BT, Parsons STA,
Stimpson PM. Use of COSREEL, a computerised recording system, For herd
health management of two dairy herds. Veterinary Record. 1983. 113. 294-298.

13. Lucey S, Rowlands GJ, Russell AM. The association between lameness and

fertility in dairy cows. Veterinary Record. 1986. 118. 628-631.

14. Lucey S, Rowlands GJ. The association between clinical mastitis and milk

yield in dairy cows. Anim. Prod. 1984. 39. 165-175.

15. Manson FJ, Leaver JD. The influence of concentrate amount on locomotion

and clinical lameness in dairy cattle. Anim. Prod. 1988a. 47. 185-190.

16. Manson FJ, Leaver JD. The influence of dietary protein intake and of hoof

trimming on lameness in dairy cattle. Anim. Prod. 1988h. 47. 191-199.

17. Nickel R, Schummer A, Seiferle E. The anatomy of the doméstjc animals.
Volume 1. The locomotor system of the domestic mammals. Verlag Paul Parey,

1986. 67-70, 94-96.

- 180 -



18. Nickel R, Schummer A, Seiferle E' : The anatomy of the domestic animals.
Volume 3. The circulatory system, the skin, and the cutaneous organs of the the

domestic mammals. Verlag Paul Parey, 1981. 524-536.

19. Prentice DE, Neal PA. Some observations on the incidence of lameness in-

dairy cattle in West Cheshire. Veterinary Record. 1972. 91. 1-7.

20. Rowlands GJ, Rusell AM, Williams LA. Effects of stage of lactation, month,
age, origin and heart girth on lameness in dairy cattle. Veterinary Record. 1985.

117. 576-580.

21. Rusell AM, Rowlands GJ, Shaw SR, Weaver AD. Survey of lameness in
British dairy cattle. Veterinary Record. 1982. 111. 155-160.

22. Scott GB. Lameness and pregnancy in friesian dairy cows. Br. vet. J. 1988.
144. 273-281.

23. Scott PR. Lameness in dairy cattle. Br. vet. J. 1996. 152. 11-12.

24. Seegers H, Beaudeau F, Fourichon C, Bareille N. Reasons for culling in

French Holstein cows. Prevented Vetefinary Medicine. 1998. 36. 257-271.

25. Singh SS, Ward WR, Lautenbach K, Hughes JW, Murray RD. Behaviour of
first lactation and adult dairy cows while housed and at pasture and its

relationship with sole lesions. Veterinary Record. 1993. 133. 469-474.

26. Wells SJ, Marsh WE, Robinson RA. Prevalence and severity of lameness in
lactating dairy cows in a sample of Minnesota and Wisconsin herds. JAVMA.

1993. 202. 78-82.

- 181 -



27. Whitaker DA, Kelly JM, Smith E]J. Incidence of lameness in dairy cows.
Veterinary Record. 1983. 113. 60-62.

28. A5 5. FsFg, &4, 1994

29. A&, 2oA BAstE A BH, AHEA R AF5AL. QIS5 A AL
1994. 30:518-535.

30. AeS. 29 sAF(EF A, AFAvkn]). JEF2AS] AL 1995, 31:632-642.

- 182 -



H 3 MR, B2 S mckd 2 x| 2ol 25t

M1 AME

arsgze dA oy WEy, Av, ARW Bl S, ABHA &

A4 A4 52 B & Yod oF e FAHYFE Yok FH 2o

agHe A2E 7] YsME 4 RFHES A FEzTe] dIyPHojor &
th AR E RandEe doyis BEy olfe dUdsd diF HAEF XE
2 EBAHL 5H7] YA E oSl BH Weyel o) Was aER 2
AR AE Bz /WG @ oo ZE AARHA ARE 7MA s
b de AAF &4 A7 HAste] FulelAM 2T s Rany
2]

ol
0%
Ay

N
=

12

ol\

rtr

Jfa

APl PAsE 27 2 PAASH LP 2AY WEg s

o] gieh,

- 183 -



Al 2 F A=

Ha
0%
IE

Al1AdAIH
AdEAY 4 F7E dd9] FYF A 2423 gEstel gyl 7|

¥, 29 3w AN 2 PAH 2D WA A,

a 43sH AAPAE
YARHA 24¢ By A AAPIAV2E ADe T4 BA5F 2 9w

225 7ISSAR Fle2 WP 43, 24 28 FIHA, BAH4}, A
H

A

o

Al 3 A WAL GY
AL #9%%e 9l Folg X-ray 71 F(MD-100P Shimadzu, Japan)2 H%
E2A 2 AFZAE T3t WA AR S 85stn A3 E EwS71HAL A3

AEEd, AE FFY, AAG #HRE, 9923 FART, 55, 42 ¢ A

A 43 AANHAY
A dF Q2HALFTEE ASHAEA 7] (VetTest 8008, IDEXX, USA)
2 23890

- 184 -



H 3 ZEz 2 oz

A1A Ra: RPse] g L FAdLy AdsF
LAFHAN Aotz FAAVIE
9 % RARYZ YHHH L WAAEE 8o Fo] Bkl Table

10} amsrﬁqjmmlog $ATRG 2en ANEA T LTHAN Ravy
FAAE SR 498 BuLHoR 242 Wdko] AT AN T vl
P4 2HE WLAAE BHAD Aol st £d AAAF Wast A
22 AFH} 1e WME B, HWAAL AALYE BT L P4 ALE F3
o AFH AAAGoE Astel Agel TAY + A= AN FoIEA AL Fof
g2e %A% 5+ AN |
AAANLGE A 25 FYSF M~NVE derion] gue 22 A7 o
Aol AR, FAA A2 FFLAC) EASHAT WSPAbN IS

2 Rt B 4 $342F WA ARF2ES AU BAdSY
oM ARz F3 R FAYHol Uehkon] AINE FuEslel FA 9
A3 B Fa B4A 22 Yo Usn A2 2 $AUIGLe @
WY ALE AQT SANRAA FYAAC]l AFHE Yy
o AR Fe HANA BN AeAA FH2AT AL B EEEA, WA
A bl A3NE BH 5 278 HIG AREHER, 97, TUAA 2
BAANA 27 | FA 27 JEplth ARRTA 4, F%, 2YUA, B
AL rBEA 5o G4Nee nilen gAe FHE Yehio

o
Lo

l

O

= (]
72 FEA2AE

oft

c

p
2

- 185 -



Table 1. Differential diagnosis of bovine lameness originated at claw through clinical' and

radiographic findings

Claw disorders

linical . hic- : is
Clinical and radiographic Pododermatitis  Hyperplasia Dermatitis Unopened fracture  Phlegmona

parameters circumscripta __interdigitalis verrucosa of 3rd phalanx interdigitalis
Adspection : ) '
Lameness degree m~ o~ o~V v S v~m
Defect of hor No abnormal lesions Swelling of
_ and dermis in Hyperplasia of  Between heels . limbend
Lesion view ’ junction soft tissue wart-like ° o
. . claw homn and soft necrosis of
between sole interdigit mass .
tissue interdigital area
and heel
Palpation
Heating + +/~ +/- +/- +
Swelling + +/- +/- +/- +
Pain reaction” '
Flextion test - - +/~ +/- +
Extension t. - - - +/- +
Rotation t. - - - - -
Hoof t. + - - + -
Percussion )
Dull sound +/- - - - -
Pain + - - + -,
Probe + - - - +/-
Radiographic findings ’
Necrosis of tf of 3rd P. +/- - - - -
Fracture of 3rd P. - - - + -
Phalanx osteomyelitis +/- - - - i -
Widenning of ipj - - - + -
Swelling of soft tissue + - - +/~- +
Fistulation + - = - +
Defects of horn and dermis + - - - -

t test, tf: tuberculum flexorium, P: Phalanx, ipj: interphalangeal joint
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Table 20) vFEbd wle} gol ARAFAY RARYZF, NEFEA Fadds 2
F44 Rangrs WaFye g Aue $ie puaLsA.
24 AEAAch$E Nde) AARA B T AUZoz ¥ 228 24
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2 AT BIaAS YEbIY FEAAEY v E Ad 204 P Hog A

2 olgElARe NS Fura HEZY £ F£F, £5He2 telE FE

¢

Table 2. Differential diagnosis of cattle lameness originated at nerve disorder,

feed poisoning and congenital heredity

Lameness caused by Lameness due to feed . ) )
. . . Congenital hereditary
nerve disorders poisoning

Unilateral tibial nerve

Clinical parameters

. Ergot poisoning Hindleg spastic paresis
paralysis
Degree of lameness 11 I~ 1~
Unilateral or bilateral
. Dry gangrene of hyperextension of hock and
Hock joint is overflexed : ype o .
metatarsus of both stifle joints, Continuous

Findings of lesion and fetlock is partially
flexed

hindleg, Indented line at contracture of gastrocnemius
fetlock joint muscle, Hock and stifle can
be flexed manually

Aoz W4T ToiAsste ABAL FHAI Astel FeAaUel oY
4 gEe pHAoz wgdst ¥ AW 29Y FIS BIshe Y
QrHAAEEE BFAAY HPSS AW @A FolM ZHsholE AIH(Table

) AAAY, ATEA L $AURGL AW i ¥ P FPasedast 3

4o 9xsE P aesrdiree Bxd $EL Ul ols WMoz
A FWZ BALAL FoARUe ux §F R 2o FIHe FRE A
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Table 3. Concentrations of blood glucose urea nitrogen in lamed cattle due to

pododermatitis circumscripta, hyperplasia interdigitalis and dermatitis verrucosa

(Mean*SD)
Causes of lameness Concentration of blood glucose(mg/dl) Concentration of urea nitrogen(mg/dl)
Pododermatitis circumscripta(n=27) 539111546 1354250
Hyperplasia interdigitalis(n=14) 51.48+14.15 ) 11.23+1.50
Dermatitis verrucosa(n=19) 49,10+ 16.48 12.43+2.28
Normal range 45~75 10~30
A 24d 0@

FHelA F2 BT Je LGP Fe dAAH L FHE}Y] Ysled B o
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