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Abstract : To determine the effects of B-carotene on the control of mastitis in dairy cows during the dry
period, 38 dairy cows (18 mastitic cows and 20 healthy cows) were administered with 5 m/ of B-carotene
(30 mg/m/) intramuscularly twice (4 week intervals). Blood samples were taken from the cows before
the injection and two weeks after the second injection, respectively, and were measured for the proportion
of lymphocyte subpopulations and lymphocyte proliferation responses. With B-carotene injection, the
proportion of cells expressing BoCD2, BoCD4 and B and N cells increased in healthy cows. In the presence
of mitogens, lymphocytes from healthy cows showed significantly higher proliferation responses after -
carotene injection than before (p < 0.05). The somatic cell counts in B-carotene injected group decreased
from 1,001,00 cells/m/ at dry off to 647,000 cell/m/ and 447 cells/m/ at the stage of first and second weeks
after calving, respectively (p<0.05). This study indicated that B-carotene as a nonspecific immunos-
timulator could have a definite role for the prevention of intramammary infections in dairy cows at dry
period.
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Table 1. A panel of monoclonal antibodies specifically react
to bovine leukocyte differentiation antigens used
in this study

MAb
gnation””

*

Specificity” desi Cell type™

MHC Class I  HS58A All nucleated cell

MHC Class I  H42A (DP) antigen presenting cell
BoCD2 BAQ95A T cell

BoCD4 CACTI38A T helper/inducer cell
BoCD8 CACTS80C T cytotoxic/suppressor cell
Surface IgM  PIG45A B cell

NonT/NonB CACT61A  Non T/B cell

" Bovine leukocyte differentiation molecules.

" Monoclonal antibodies which specifically react with leu-
kocyte differentiation antigen.

™ Cells expressing molecules.

28k & 74 welle] 100 mA A7181AT o] 2 thA] 4°C
o A 308&7F ZHAAIZ] ThE, 4°C2] secondary washing
buffer(first washing buffer 2 %-% horse serum%t #| 71 &t
ZHE 33 A4 AHEAY. oe 2% PBS-for-
malin(38% formalin 20 m/, PBS 980 m/) £<4-& 200 m//
well 57| 7ksto] IHAZ § o] it HEELS §
M w7pA] B Wk @Oy Rttt dMo] ¢
5¥ AEE flow cytometry(Becton Dickinson, USA)E
Z 200070 o]de] MEE HApsle] FAWHS HE 4
5 Z4skch
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microtiter platel] #7-3F Th A4 F%Z2] Con A(10 m//
m/; Sigma, UAS), PHA(50 m//m/; Sigma, USA), & PWM
(10 m//m/; Sigma, USA) 32| mitogens 100 m/% 7}3}
of AEA ol X REG-AIZITE 48A17F F *H-thymidine
(ICN Radio Chemicals, USA)S well @ 1uCi® H7}&}
of ThA] 18A17F vl F, cell harvesteroll £J3) glass fiber
paper (Fisher, USA)l £23A1A d2ofla] HzAz o
< scintillation tubeol] filer discZ 2o 4 m/] scintillation
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Table 2. Comparison of total counts and differential cell counts of blood leukocytes before and after injection of -
carotene to healthy and mastitic cows at dry period

| Healthy cows (n =20)" Mastitic cows (n = 18)
tems
before after” before after”
Total WBC(x10%/ u/) 8.07+2.0 772+ 1.8 206+53 8.55+3.0
Neutrophil (%) 499+ 12.1 40.7+98 523+13.3 50.7+8.9
-band cells 1.5+£0.2 23+£04 6.0+3.1 4.0+43
-segment cells 484+ 13.2 384+142 463 5.1 46.7+£7.0
Lymphocyte (%)™ 37.3+83 43.6+12.3 38.3+8.2 31.5+52
Eosinophil (%) 129+2.8 14.8+3.2 925+29 17.7+3.8
Basophil (%) 0.03 £0.01 0.13+0.03 0.08 £ 0.02 0.01 £0.01

* Data were expressed as mean £ SD.

** Two weeks after secondary injection of [B-carotene.

**+% Included lymphocytes and monocytes.

*#k% Difference of groups and after of B-carotene injection were not significant.

Table 3. Proportion of blood lymphocyte subpopulations before and after injection of B-carotene to healthy and mastitic
cows at dry period

Proportion of lymphocyte subpopulations (%)"

Specificity of lymphocyte

subpopulation Healthy cows (n = 20) Mastitic cows (n=18)""
before after”™" before after™™
MHC class | 82.6+7.7" 85.5+5.9" 90.9+3.7" 92.1+29"
MHC class I 32.6+12.9 348+ 64 31.6+7.1 305498
BoCD2 413+13.7" 476+7.1" 26.1 £3.4* 39.5+84"
BoCD4 203+63" 244+54" 149+53" 195+ 63"
BoCD8 258+93" 20.1+69" 13.0+3.0" 215+75"
SigM (B) 324+90 468+ 7.4 21.8+5.7 75+25
NonT/NonB 37.0=£10.9 36.3+£62 10.6+3.3 215+76

* Data were expressed as mean + SD.

“ p <0.05.

™ Cows with more than 2x10° cell/m/ somatic cell counts in milks from more than one mammary gland and bacteria culture positive.
""" Two weeks after secondary injection of B-carotene.

cocktail (Fisher, USA)Z B3| A AL BE 2Ho] &5 4 1}
¥ ¥ B-liquid scintillation counter(Model 1,600 TCR;
Packard, USA)Z WAls E45¢ SH8er & B-carotene FAL M o LxEl uWHT 4A
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Table 4. Mitogen stimulated lymphoproliferative responses of peripheral blood lymphocytes before and after injection
of B-carotene to healthy cows at dry period

] Before (n = 6) After (n=6)
Mitogen . .
cpm N cpm SI
Control 15,166 + 4,821 19.215 + 3,364
Con A 17,085 + 4,808" 1.12 39,494 + 8 495" 2.05
PHA 9,575.2,578" 0.63 16,679+ 5331" 0.86
PWM 5,515+2,768" 0.36 24,855+ 7,350"" 1.29

" Data were expressed as mean counts per minute (cpm) = SD.
* p<0.05.
™" Stimulation index (SI)= average cpm in experimental cultures/average cpm in control cultures.

Table 5. Mitogen stimulated lymphoproliferative responses of peripheral blood lymphocyte before and after injection of
[-carotene to Mastitic cows at dry period

) Before (n=6) After (n=06)
Mitogen P o P ok
cpm SI cpm SI
Control 12,431 + 4,634 20,612 + 5,815
Con A 8,799 + 3,272 0.70 10,963 + 3,668 0.53
PHA 6,024 +2,636" 0.48 3373+ 1,501 0.16
PWM 2,394+ 1,195 0.19 2,473 +1,368" 0.11

* Data were expressed as mean counts per minute (cpm) = SD.
" p<0.05,

ESTS

Stimulation index (SI) = average cpm in experimental cultures/average cpm in control cultures.
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Table 6. Comparison of plasma [3-carotene concentrations
in mastitic dairy cows at dry period before and
after the second intramuscular injection of -
carotene

A - Fold - kg -

=

No. of test b-carotene concentration (ug/m/)’

Groups
P (n=40) before after”™”
Injected 20 0.62+023"  1.26x047"
Control 20 0.77+£0.39 0.73+£0.27

" Data were expressed as mean % SD.
*ok
p <0.05.
™ Two weeks after secondary injection of B-carotene.

PHA 215l thah 34)ukge] AH5A57k 4k o] vl
a3k FAL Foofl ABHE Y Thp < 0.05).

B-carotene FAl M Fo| HE Carotenod Sk
#Hst ¥ fUY¥ So
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Table 7. Effect of B-carotene injection on mastitis control
in dairy cows at dry period

No. of infected quarter (%)’

Groups quaﬁers before 1 Weeks. .aﬂer 2 weeks after
(dry-off) parturition  parturition
[njected 58  29(50.0) 18 (31.0) 16 (27.6)
Control 63  32(50.8) 25(39.7) 28 (44.4)

* Milk samples of a cow were collected from each quarter
before and after injection of B-carotene at the first and second
week after parturition.

™ Difference of groups were not significant.

UM = Bolgh S HolX| ¥t o W] AAE
5 H| w3k A3} Table 8ol A9} o] FAAXME F
o A "B AAESL7E 1,001x10° celvmoI 0o H, Fof
T 129 25l 2kt 647x10° cell/iml, 447x10° cell/
m/z AAhgo g ERZET 22 AME 5 A4S
< HtHp <0.05).

n  #

2 dpddAMe A2 59 Als Foi9) FolA] %
of ut AglA HalZ Qste] 5 B-carotene FE7}
78] ka"vhE AR [, 17, 22, 26000 7|28t 7t
7] R b oA e subeA Ao AR

Aok EEZ &3 mitogen F54 S-S vlws A
3, AAH R {2 o] ot Fo Foj
Holnkge] 2d3 BZ0 dolA g

Fo8 98 s
helper 4 %] 1] W ohlel A7) TAEL BAE
B el el R ek ol

e AAsRe e

Table 8. Effect of B-carotene injection on somatic cell counts of quarter milks in mastitic dairy cows at dry period

Somatic cell counts (mean + SDx10*/m/)”

Gro No. of tested Mean
ups (n=31) Parturition before Twks a.tf.ier 2wks a}ﬁer
(dry-off ) parturition parturition
Injected 15 2.1 1,001 £3327 647 + 264" 447 +166™
Control 16 2.0 1,102 £311 793 £275 867 £ 296

* Milk samples of a cow were collected from each quarter before and after injection of B-carotene injection at the first and second

week after parturition.
¥ p<0.05.
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