
  
  周産期の乳牛に対する活性卵白製剤と宮入菌製剤混合添加

物が末梢血白血球ポピュレーションに及ぼす影響

  誌名 The journal of veterinary medical science
ISSN 09167250
著者名 小比類巻,正幸

大塚,浩通
田波,絵里香
北川,まどか
増井,真知子
安藤,貴朗
川村,清市

発行元 Japanese Society of Veterinary Science
巻/号 70巻3号
掲載ページ p. 321-323
発行年月 2008年3月

    
農林水産省 農林水産技術会議事務局筑波産学連携支援センター
Tsukuba Business-Academia Cooperation Support Center, Agriculture, Forestry and Fisheries Research Council
Secretariat

Powered by TCPDF (www.tcpdf.org)



NOTE Internal Medicine 
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ABSTRAα. The leukocyte populations of periparturient dairy cows were analyzed after administration of active egg white/Clostridium 
butyricum Miyairi additive. Sixty-eight Holst巴inmilking cows were divided into 3 groups. Group A was administered active egg white 
product (AEWP)/Clostridium bu砂ricumMiyairi 588 (Miyairi 588) additive (n=23). Group B was administ巴redMiyairi 588 only (n=23)， 
and Group C was the control group (n=22). The challeng巴dgroups w巴readministered 100 g of AEWP + Miyairi 588， or Miyairi 588 
a1one， daily for 60 days from 1 month before until l month after paturition. Blood sarnples were collected from all groups three times 
(1 month before， 1 week after and 1 month after parturition) for analysis of the peripheral 1巴ukocyt巴 population.The results show巴d
significantly higher numbers of CD4+ cells in Group A compared with Group C 1 week after paturition. AEWP/Miyairi 588 additive 
may enhance the number of CD4+ T cells in peripa口urientdairy cows. 
KEY WORDS: AEWP， CD4+ T cell， Dairy cow 

Inflammatory diseases， such as mastitis and puerperal 
metritis， develop frequently in periparturient dairy cows， 
and the consequ巴nteconomic damage is substantial. In 

dairy cows， undemutrition from出edry period makes it eas-

ier for them to contract periparturient diseases. Inflamma-

tory diseas巴s，decreased cellular immunity and significantly 

low peripheral blood CD4+ T cell numbers have all been 

reported following parturition [6]. In recent years， various 

additives have been used to maintain and improve the 

immunological function of cows， but their efficacies and the 
changes induced in immunological functions are mostly 

unknown. Oral adrninistration of active egg white product 

(AEWP) improves macrophage functions in rnice [1] and 

promotes activation of neutrophilic functions in calves [3]. 

Sato et al. [9] observed enhancement of the NBT (nitroblue 
tetrazolium) reducibility of peripheral blood neutrophils and 

Iymphocyte blastogenesis following oral adrninistration of 
AEWP in healthy dairy cows， suggesting that AEWP has an 

immunostimulatory effect. Clostridium butyricum Mり，airi
588 (Miyairi 588) has been reported to inhibit proliferation 

of enterohemorrhagic Escherichia coli 0157:H7 and the 
production of Shiga-like toxin in infected rnice [11]. Oral 
administration of Miyairi 588 has been reported to inhibit 

Helicobacter pylori， the causal agent of human gastric 

ulc巴rs，from colonizing the mucous m巴mbranein rnice [12]. 

Addition of Miyairi 588 to Peyer's patch cell culture tends 

to improve the production of IgA， IgM and IgG， and oral 
administration of恥1.iyairi588 improves immunological 

functions locally at the intestinal mucous membrane [2]. 

These findings suggest that administration of AEWP/ 

Miyairi 588 additive may effectively prevent reduction of 

* CORRESPONDENCE TO: KOH1RU1MAKi. M. Kohiruimaki Animal Med-
ical Service， 63-3 Ohdaira， Tohoku， Aomori 039-2683， Japan. 
e-mail: kopi@kopi-kopi.com 

J. Vet. Med. Sci. 70(3): 321-323，2008 

immunological functions in periparturient daily cows. 
The objective ofthis study was to investigate the effect of 

oral administration of AEWP/Miyairi 588 additive or 

恥1.iyairi588 alone to th巴peripheralleukocyt巴populationsof 

dairy cows during the parturitient period. 
Sixty-eight Holstein milking cows raised at 6 dairy farms 

wer巴usedas the subjects of this study. They were divided 

into three groups. Group A (mean age of 4.46 :t 0.40 years 

old， n=23) was administered AEWPlMiyairi 588 additive， 
Rich-On-Rich， (Odajima Shoji Co.， Inc.， Iwate， Japan); 

Group B (mean ag巴 of4.06 :t 0.35 years old， n=23) was 
adrninist巴redMiyairi 588 alone， Miya Rich， (Od司JimaShoji 

Co.， Inc.); and Group C (mean age of 4.06 :t 0.26 years old， 
n=22) was the control group. Rich-On-Rich contains 0.5 g/ 
100 g of active egg white product and 20 g/lOO g of 1.0 x 

108 CFU/g Miyairi 588 live bacterial preparation. Miya 

Rich contains 20 g/100 g of 1.0 x 108 CFU/g Miyairi 588 
Iiv巴 bact巴rialpreparation. Groups A and B were adrninis-

tered 100 g/day of Rich-On-Rich and Miya Rich， respec-

tively， for 60 days， starting 30 days before and ending 30 

days after parturition. The control group was arranged such 
that there ware no differences among the groups with 
respect to the numbers of calves and cows. This research 

was conducted during summer. Blood samples were col-

lected 1 month before， 1 week after and 1 month after partu-

rition. The subpopulation of peripheral blood white blood 

cells (WBCs) and lymphocyte blastogenesis were exam-

ined. Flow cytometric analysis was performed on leuko-

cytes incubated with lineage-specific monoclonal 

antibodies: VMRD (Pullman， WA， U.S.A.)， CACTl83A 
(bovine CD4-specific monoclonal antibody)， BAT82A 
(bovine CD8-specific monoclonal antibody)， TH14B 
(bovine MHC c¥ass II-specific monoc¥onal antibody) and 
MY  -4 (bovine CD 14-sp巴cificmonoc¥onal antibody; Coulter 
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Immunology， Hialeah， FL， U.S.A.). CelI surface markers 

were visualized with goat anti-mouse IgG-fluorescein 

isothiocyanate (Cappel， Durham， NC， U.S.A.) using a stain-

ing procedure described previously [5]. The samples wer巴

analyzed using a FACScan flow cytometer and Lysis 11 

software (BD Biosciences Immunocytometry Systems， San 
Jose， CA， U.S.A.). 

Lymphocyte blastogenesis was evaluated using the MTT 

assay. Briefly， 106 of peripheral blood mononuclear cells in 
a total volume of 1 mL of 10% FCS-RPMI were added to a 

96-well plate and stimulated with phytohemagglutinin 

(PHA Chemical， St. Louis， MO， U.S.A.; 5 j1g/mL) for 72 hr 
at 370C. After incubation， cell numbers were d巴terminedby 

colorimetric assay using 2，2，5-diphenylte汀azoliumbromide 

(島1TT).The incidences of p巴riparturientdiseases and treat-

ment times around paturition were also investigated. 

Mean values and standard deviations associated with the 

clinical and laboratory data were calculated. The data were 

evaluated by ANOV A for variance. Values of p<0.05 were 

regarded as significant. 
The incidences of metabo¥ic diseases， including postpar-

turient hypocalcemia， retention of the placenta and displace-
ment of出eabomasums， were 21.7%，30.4% and 31.8% for 

groups A， B and C， respectively， and the incidences of 
inflammatory disease， including mastitis and pneumonia， 
were 0.0%， 13.0%， and 4.5%， resp巴ctively;treatment was 

given on average 2.4 times， 3.2 tim巴sand 3.0 times in 

groups A， B and C， r巴spectively(Table 1). Group A had 

lower incidences of metabo¥ic diseases and inflammatory 

disease and was administered fewer treatments compared 

with the other groups. No differences were observed 

amongst the groups with respect to types of diseases. 

In regard to the subpopulation of peripheral blood WBCs， 
the number of CD4+ cells were significantly higher in Group 

A compared with those in Group C at 1 week after paturition 

(Table 2). AdditionalIy， there was no difference in the num-
bers ofMHC class 11+ CDI4-cells and CDI4+ cells amongst 

the groups. The results for the number of CD4+ cells sug-

gest that the number of CD4+ T cells was higher in Group A 

(only at 1 week after parturition， Table 2). The PHA lym-

phocyte blastogenesis test revealed that Group A had higher 

values 1 week after parturition compared with those on 

groups B and C， but no significant differences w巴re

observed (Table 2). 

Cellular immun巴functionsare ¥ike¥y to decrease in perト

parturient dairy cows， and the number of T cells of the dairy 

cows that develop postparturient mastitis and/or puerperal 

fever is prone to decrease from the day of parturition untiJ 1 

week after [4]. In this study， administration of the AEWP/ 

恥1iyairi588 additive resulted in a significant increase in the 

number of CD4+ cell at 1 week after paturition. The CD4+ T 

cell expresses the helper T celI， and it assumes an important 

role in出ecellular immune function. Therefore， we suggest 

administration of AEWP/Miyairi 588 additive before and 

after parturition in order to prevent infectious diseases that 

dairy cows are susceptive to. No differences were obs巴rved

Table 1. Rates of occurrence of metabolic and inflammatory disease in出ecalving cows of 
each group 

Group A (n=23) Group B (n=23) Group C (n=22) 

peripaturient disease (%) 
inflammatory disease (%) 

treatment (time) 
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The rates are the mean rates of occurrence of peripaturient disease in calving cows that required 
veterinary treatment during出eperipaturient period. 

Table 2. Leukocyte populations and PHA Iymphocyte blastogen巴sisfor each group 

Group A (n=23) Group B (n=23) Group C (n=22) 

CD4+ Tcells 一1month 731.5:t 385.3 834.3 :t 691.5 747.2 :t 568.1 
(celllμり 1 week 676.3 :t 328.5* 629.7士363.4 531.0士207.3

1 month 617.6:t 286.1 697.0 :t 304.6 672.5 :t 332.4 
CD8+Tcells 1 month 337.1土127.6 307.1土118.6 412.9土225.3

(celllμ1) 1 week 306.8:t 176.9 276.3 :t 137.1 385.9 :t 376.1 
1 month 271.1土144.6 300.3士123.5 338.3士133.9

MHCclass W 一1month 1331 :t 645.8 1291土758.3 1258 :t 597.4 
CDI4・cells(celV，μj 1 week 959:t 402.0 1089 :t 770.9 1043 :t 505.2 

1 month 1075:t 715.0 1061 :t 502.1 1148 :t 827.7 
CDI4+ -1 month 480:t 226.1 531 :t 486.1 592 :t 254.8 
(celllμ1) 1 week 740:t 536.0 787 :t 446.7 888 :t 641.1 

1 month 613:t 327.4 602 :t 196.6 642:t 240.4 
PHA 1 month 328:t 114.7 306士160.3 351士154.3
(SI) 1 week 344:t 169.9 301土155.6 289士 139.0

1 month 316士93.5 410 :t 160.9 359:t 136.9 

Values are expressed as means:t SD 
*: Significantly di仔erentfrom Groupe C (P<0.05). 
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in th巴 numbersof MHC class 11+ CD14-cells or CD14+ 

cells. 1t is report巴dthat activities of neutrophils and lym-

phocytes are depressed in periparturient dairy cows， though 
administration of AEWP encourages PHA lymphocyte blas-

togenesis， indicating白紙 administrationof AEWP prevents 

suppression of the immune function [9]. Group C had lower 
CD4+ cell numbers and PHA lymphocyte blastogenesis lev 

els compared wi出 GroupsA and B at 1 week after parturi-

tion. This suggestes that administration of AEWPfMiyairi 
588 additive or Miyairi 588 alone prevent the decrease of 
CD4+ T cell numbers and maintained PHA lymphocyte 

blastogenesis lev巴lsduring the periparturient period. How-

ever， the mechanism through which AEWP acted on th巴
immune system was not clarified in this study. 

Sato et al. [10] demonstrated enhancement of T and B 

lymphocyte activity in healthy dairy cows administered an 

oral Bacillus subtilis product and suggested that it be used 
for long-term prevention of infectious diseases such as mas-

titis. Similar probiotics， such as Bifidobacterium thermo-
philum and Lactobacillus casei and their components， are 
known to enhance resistanc巴againstexperimental bact巴rial

infection and tumor cells in mice [7，8， 13]. However， CD4+ 

cell numbers w巴renot significantly different Group B cows， 

indicating that the effect of Miyairi 588 alone on the immu-

nological system of parturi巴ntdairy cows was not very 
strong. Further studies on Miyairi 588 dosage levels and 

administration methods may be necessary in relation to 

dairy cows. 

Since nutrition and immunological functions are closely 

corr巴latedin periparturient dairy cows， continuous use of 

products that improve immunological functions and probi-

otics is considered effective， if given in addition to appropri-

ate nutrition management. Considering the importance of 
safe livestock production using the minimum amount of 

antibiotic agents， the efficacies of probiotic additives known 

to improve immunological functions need further investiga-

tlOn. 
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