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Table 1 The claw lengths of two group cows at the beginning of the test (em)
JEHIA AEATAN AR RS AW AR KRN AR
Left Left Right  Right Right Right Left Left

45 , ) , , it .
fore fore fore fore hind hind hind hind +sp
Cow number Total
medial lateral medial lateral medial lateral medial lateral
claw claw claw claw claw claw claw claw

91091 9.8 8.8 10. 3 8.9 9.9 9.0 9.3 9.2 75.2 9.47%0.54
AL 1454 7.9 7.3 7.4 6.4 7.0 1.5 8.7 7.9 60.1 7.5%0.57
Test 95194 8.0 7.4 8.5 7.2 7.3 7.7 7.5 7.5 61.1 7.6%0.43
group 95010 7.5 7.2 7.5 6.4 8.2 7.2 8.0 7.2 59.2 7.4%0.55
93003 8.5 8.1 9.2 8.0 7.7 7.4 8.0 8.0 64.9 8.1%0.54
1256 8.8 7.8 8.8 7.5 8.4 7.6 8.5 7.8  65.2 8.2%0.53

92020 9.0 8.2 8.9 7.8 7.8 8.1 8.1 7.9 65.8 8.2X0.47
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i Aenrsh AN AarAh AW AR AW A kEsh
gt Left Left  Right Right Right Right Left Left o
’ fore fore fore fore hind hind hind hind N +sp
Cow number T otal
medial lateral medial lateral medial lateral medial lateral
claw claw claw claw claw claw claw claw
91014 8.2 7.4 9.0 7.6 8.1 7.5 7.7 7.4 62.9 7.9%0.55
il Total  67.7 62.2 69.6 59.8 64.4 62.0 65.8 62.8 514.4
X +8.46 *7.78 *8.70 *7.48 £8.05 *7.75 *8.23 *7.84 £8.04
£sD 0.73  0.55 0.93 0.83 0.88 0.35 0.68 0.33 0.41
1677 10.8 9.2 10. 4 8.8 9.0 8.9 9.0 9.3 75.4 9.47%0.74
X LA 94057 8.0 7.1 g0 82 7.6 7.3 80 7.5 61.7 7.7%0.34
Control 95021 8.5 7.5 8.7 8.0 7.5 7.0 7.7 7.0 61.9 7.7%0.64
group 95002 7.6 7.1 7.8 7.0 8.0 7.6 7.5 7.2 59.8 7.5%0.35
94053 8.3 8.6 8.3 8.9 9.0 8.7 9.2 8.9 69.9 8.7%0.33
i Total  43.2 39.2 43.2 40.9 41.1 39.5 4.4 39.9 388.7
X 8.64 7.84 8.64 818 822 7.90 828 7.98 8.21
+sp +1.26 *+0.95 *1.04 *0.76 *0.74 *0.85 *0.77 *1.04 £0.30
F2 BEREANFHEIEKENEER
Table 2 The claw lengths of two group cows at slaughter (em)
i Aenrsh AN AarAh AW AR AW A kEsh
gt Left Left  Right Right Right Right Left Left o
’ fore fore fore fore hind hind hind hind N X £sD
Cow number Total
medial lateral medial lateral medial lateral medial lateral
claw claw claw claw claw claw claw claw
91091 10.5 9.3 10. 8 9.5 10. 3 9.7 9.5 9.7 79.3 9.9 %0.55
Sz B2 1454 85 7.3 1.9 7.1 8.0 7.5 7.9 7.8 62.0 7.8%0.43
Test 95194 88 7.9 9.0 7.7 82 81 82 82 66.1 83%0.31
group 95010 7.9 7.0 7.6 7.0 7.5 7.8 8.3 7.7 60.8 7.6X0.44
93003 8.2 9.5 8.6 9.5 8.1 8.4 7.4 8.4 68.1 8.5%0.71
1256 9.3 8.5 9.5 8.0 9.2 8.7 9.6 9.8 72.6 9.1%0.62
92020 9.3 8.4 9.4 8.7 7.9 7.9 8.8 8.5 68.9 8.6X0.56
91014 9.0 7.8 9.0 8.2 8.2 8.4 8.0 8.2 67.8 8.5X0.47
#it Total  71.5  65.7 71.8 65.7 67.4 66.5 67.7 69.3 545.6
X 8.94 821 898 821 843 8.31 8.46 8.6 8.5
=) )] +0.81 *0.88 *0.99 *0.97 *0.90 0.68 *0.79 *1.04 *0.31
95002 8.0 6.8 7.6 7.0 7.8 7.0 6.9 6.8 58.2 7.3%0.47
papiisa] 94057 6.4 7.5 7.7 7.4 7.8 8.0 8.0 7.0 59.4 7.4%0.55
Control 95021 8.0 7.5 8.3 7.3 7.3 6.5 7.0 6.2 58.1 7.3%0.66
group 1677 9.8 84 100 85 84 88 83 84 70.6 8.8%0.68
94053 8.1 8.1 8.4 8.2 8.8 8.5 8.2 7.9 66.2 8.3%0.28
& Total  40.3  38.3 42,3 38.4 40.1 38.8 38.4 36.3 312.5
X 8.06 7.66 846 7.68 8.02 7.76 7.68 7.26 7.8l
=)} +1.26 +0.95 *1.04 *0.76 *0.74 +0.85 *0.77 *1.04 +0.30
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3 FADFEED KEEREE MR Student K ¢ 151)
Table 3 The differences of claw length between two group cows( Student’ s t test)

n Lo, 05 Lo. 01 Lo, 001 t P

14 ni= n,= 64 2.365 3. 499 5. 405 7.230" " < 0.001

24 n= ny= 40 2.571 4.032 6. 895 4.027°° < 0.01
R n= 64

3 2.201 3. 106 4.437 0. 675 > 0.05
na= 40
n = 64

4% 2.201 3. 106 4,437 2.369 < 0.05
n,= 40

P10 SRS E T AR 1 S £ MOA L . Differences of claw length between test beginning and ending in
test group . 2°. A WL S 0G IF 515 S 06 25 UM LE 4% . Differences of claw length betw een test beginning and end-
ing in control group. 3. 2% JT 4 i 5z 5% 4 R0 B4 HTLE B . Differences of claw length between the two
groups at test beginning . 4°. S &Y U SIS ATRIN I ALHI LL 82 . Differences of claw length between the two

groups at the end of test .
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®4 RADFR I HEYHSERTENESER

Table 4 The average height and width of laminae in two groups ( Hm)
A HLAL Control group  (n= 42) SIBEH Test group  (n= 64)
Hir o a2 Sl kI S
Axial side Abaxial side Axial side Abaxial side
X £sD X £sp X =£sD X=£sp
/NI 8 FE
Height of laminae 1166 £170 1607 £321 1570 £230 1735 265
Fi /g
Width of epidermal laminae 74 121 98 £19 5818 67 £28
TC /g
Width of dermal laminae 173 £42 190 £52 125 £31 134 £47

P 1 S s (R B AR HE200 x B3 A AT B IR R HE100 x

Fig. 1 Septa at the distal part Fig. 3 Some blood vessels contained
of epidermal laminae( Control cow) old thrombi

[ 2 BLHE AT £, ShkEEL I HE100 %
Fig.2 The number of blood vessels
increased and aterial sclerosis

was signilicant

DAL 45 SRR, 742 BURES R, e ity /s i s i g, b0 fep I IR AT . AN R RO iE
AT, LR/ (1 98 SEAR KL Do h /Nt B8 LR 2 A o P AF B R /N 1 i B A D
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M IR A A o Souf FRALAR L, SR AL 7 /N i34 i B #0847 e e, i 98 B2 A7 B B, (H
gt SRR ZE R AEE, P> 0.05.

3 it
3.1 XTFH5(RL) KERTEL X B4 RS0 A1 W25 70 S50 1 AG W, B i B A< 1 - e A7 i g %

FE( P> 0.05), {EBEAT I ] (FHERS, S50 2 99 /1= B i B 10 1 5 3% i 149 o, rfﬂXJ HEZH 138 W ik D,
33 d Ja(JESE) , SRR ALY /A= A BE A RE W K XY AL P< 0.05) o FE SRR, JoAE A& A i
HE R RIS JOX % F i, ARS8 — R I AT R T B3 o AR SR S AR A= IEAT 1), N34/
IAE 0 °CAita, iz 3h 37 A5 Wi 8 iy w45 0K, i1 10K, B9 7 Rp 5% 18] 1) 7K e 1 1 38 31 8 24
T AN 2 B R T PRI % 42 o ik, S504S8 0 # J 1°) BB AR, Jr LA BEZH 909 2 B 2T eh
SLE A4 K PR AR T S 56 2L 9 A4 T B AR R S D R R A SRR T S A
HER R R RS, B KRR AN /N T A, AR e 1 A o A R B, BT DAAE 5230 45 SR,
S T R A R AN A ARG, B T S A 2

PLEHETR, 9 A S0 2H 23005 312 oW B2 2 ) &5 SR BTk 52 55 00 BEATAH L, 5256 20 95 21 i 41
SUR A SR, ANV 2 il 0] s 2 s ) B A, 0 Rz /N b A /s o AR G ORE J2 R R A4
JZ40 gD, RN B a4k .

t LR 5 2 RN ARG S, d W Ak £ AR A RO 4 () AR AR, BT 047 B
FREREE o BLARAS S50 I (W) 45 T, AF /K Sz 06 74 B B L LB B W) Y R Bl 6, Ty LK 22 08 i) Bl e
WA EAC, 3K BB L 4 1 i - R AR EAH ) &

3.2 XTRRSWHMARQREWITS B ALZU ds R w2 Bl D0 Rz il 0 B BE A7 4R /)
e R .

8 LATE SCHR R, 2 0L 2% Ay /8 38 it 47 B (9 16RO ®1 ) SUA Maaclean 5% 3251 47 /N 1A 11 £
RS, A0 R R L AWETTEE R, 7R N IO T, A2 R Z, ARECREbR £,
PORR FEAR, A2 40 W BOR AR, A5 (0 0% A0k I 21 B (1) AL, JFUa 7 Bc i ff e B HE B, 5 B0
A7 40 M0 18 73 FR B A7 8 10 2 B O, 0 A T T 1P A B 1 o T SR A M B o s A, X
FESEAF G /N f Ak B ) 5 e e, 4N Mo ¥ 2400 % . kB L, BRI A7 7E, R AL M1k
FE BB, TEMALTERE CBO B A /e 8, B i AT 2%, B AR 12 £ A0 AR BEAR w1 3
FURBIIMAE A . S EERE /N DA LG, LSk D £ 40388 B ABL T B0 fe (Al e )2 ik 22, il e, A6
TR AR

AN FRE B JEC, A A B IR 3 0D I PN 280K Wil AR, 5 Nilsson!”! B2 Maclean! ! 45 0 52 1) 45

5.
3.3 XTFTEEHREBPEGL EIFEBERR L, M5/ v 4E A 5Ty SO kb, NI
B G 73 18 2%, BOMARZ B AR BE AR e ) #f B A, ﬁﬁ”ﬂi‘%)ﬂtﬁ’]ﬁﬂkﬁf&iﬁ'w, RO A
o RIS N it i FEE AR O, W /Nt A e B A A B I AR 1 AR A /N AR %, wl g by /i S [
( Bl R R el 6 ¥48) ) 45 4 41 2R 19 74 s 3 /s i B BB AN B ffg N 2 (] B A BRAT G . Maaclean
RO AR ) ST /NI A G T A /N AT 52 8 R T A A T BT S R R ) 4 S Y A
IR AR %

SLRZ I 784k 5 Nilsson Fl M aclean 7F 218 P4 B - 28 I iy W 22 11 45 40— 8. 24N



3 FrAC AR B R AL ST e ) A 500 AR 5 B2 I T 247

2 PR BT R, UGS B FEC AT B IR ) B B2 IR 2 P, L PN A7 Ao LA, X 1 A iy Ak B B AR TR,
DR AL LIRS, R R M B 2040 0 260K 2 Bt A W) Ak T ILAC B Be, nds oy B AT
B R 140 1, A 5 4, A A0, I A AL TR RER . /KRR 2, R REAR A+ 0 IE
J5E, I ARAE, AT (N B IKRE K A 43, I /N Bl Ik 6 B A R 405 A 1, 55 Maclean! ™! & An-
dersson' "V (R SEAH 50, 51 B 7 0 40 5T AT fit o 414 AN P9 i L O RER I, i
FEA i F 0] DL T, 5 AR, 1 2 2R M nT LLE ik AR 2 e, TR) 4 | kD O ) 4R
f‘;i;il .

S, AT I AL EE B 1R N T Sk 1 T B R, R B A AL B, TL R/ A kAR AL, AR IH A il
e, AR VE A 2R AL I K R AN B IR A, SR TR R AR e A8 B R 4l
SUE TR B 2R AR, BT 25 33 d AR IB M gE, Lk AR vl fE i Ak R ok .

4 N5
ASHIFSE B AR T A7 B A /N ek g AT A A PR A U T 5 | 43 24 i - R
WAL .

2 % X M

I Takahashi K, Young B A. Effects of grain over-feeding and histamine injection on physiological responses related
to acute bovine laminitis. Japanese Journal of Veterinary Science, 1981, 43: 375~ 385

2 Takahashi K, Young B A. Effects of histamine injections on physiological responses to laminitis in cattle exposed
to warm and cold tempretures. Japanese Journal of Veterinary Science, 1981, 43: 261~ 265

3 Singh S S, et al. Gross and histopathological study of endotoxirr induced hoof lesions in cattle. Journal of Compar-
ative Pathology, 1994, 2: 103~ 115

4  Boosman R, et al. Bovine laminitis: Histopathologic and arteriographic aspects and its relation to endotoxaemia.
Veterinary Quarterly, 1991, 3: 155~ 162

5 BREEL R . b B G P RGE, 1986, 12(10) : 44~ 46

6 Greenough P R, et al. Laminitis like changes in the claws of feedlot cattle. Canadian Veterinary Journal, 1990,
31:202~ 208

7 Nilsson S A. Clinical, morphological and experimental studies of laminitis in cattle. Acta Veterinaria Scandinavica
(Suppl), 1963, 4: 9

8 Boosman R, et al. Bovine laminitis: clinical aspects, pathology and pathogenesis with reference to acute equine
laminitis. T he Veterinary Quarterly, 1991, 13(3): 163~ 169

9 Maclean C W. The histopathology of laminitis in dairy cows. ] Comp Pathol, 1971, 81: 563~ 570

10 Andersson H, et al. Pathology of bovine laminitis especially as regards vascular lesions. Acta Vet Scand, 1980,

21: 559~ 566
11 RIS, PRECEE, SR 4. 50 Ah L. Ak IR, 1992, 540~ 543



248 BOMmoW OB ¥ R 31 %

EXPERIMENTAL STUDIES ON HISTAMINE DIPHOSPHATE
INDUCED LAMINITIC PATHOLOGICAL CHANGES IN DAIRY COWS

Q1 Changming, Wang Qinglan, Zhong Yougang, Han Bing, Chai Wenjun
( College of Veterinary Medicine, China
Agricultural University, Beijing 100094 )

Abstract

The animal experiment (8 cows in the test group, 5 cows in the control group) was underta
ken to deterimine the effects of histamine diphosthate injection ( 150 Hg/kgbw) on physiological
responses related to laminitis. The results indicated that the growth rate of hoof horn was greater
in experimant animals than that in control dairy cows, at slaughter, the difference of length at an-
terior wall of the claw between two groups were significanlt ( P< 0. 05).

Studies on histopathology of corium and epidermis of the foot indicated that cornification de-
gree of epidermal laminae in normal animal was moderate. There were some septa within distalone
third of epidermal laminae which were not completely cornificated. The septa consisted of ony-
chogenic substance and cells originated from stratum spinosum and stratum granulosum. Neither
epidermal laminae nor dermal laminae had secondary laminae. No hyperplasia of blood vessels and
thrombosis were observed though cellular infiltration could be seen occasionally. In the experimen-
tal group, however, most septa in the epidermal laminae which showed hyperkeratinization disa-
peared, some separations had occurred between epidermal laminae and dermal laminae. The most
distinet and identical pathological process was dominated by vascular changes. Dilation of capillar
ies and venules was very prominent. Recanalisation of antecedent thrombosis was common and
many new capillaries were present in the area of reticular layer and at the base of dermal laminae,
some blood vessels contained old thrombi. The number of vessels of arterioles increased and the
walls of them were thickened apparently that was the evidence of arterio sclerosis. M ononuclear
cell filtration was present at the base of the dermal laminae and around the vascular plexuses. New
connective tissue and granulation tissue were present throughout the corium, T hose pathogelogical
changes were identical to the charactristics of chronic laminitis.

Key words Histamine diphosphate, Dairy cow, Laminitis



