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The effects of acoustic pulse therapy( APT) on performance
and mastitis in dairy cows
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Abstract ; [ Objectives ]| Cow mastitis is a common disease in the process of dairy farming. This study aimed to investigate the
effectiveness of acoustic pulse therapy( APT)in treating cow mastitis. [ Methods]Based on the results of pathogen and milk somatic
cell detection, 100 cows with clinical mastitis and subclinical mastitis from a farm in Jiangsu Province were selected. Among them,
there were 60 cows with clinical mastitis,including 20 in the APT treatment group,20 in the antibiotic treatment group,and 20 in the
combined APT and antibiotic treatment group. Twenty cows with subclinical mastitis(latent mastitis ) were treated with APT. Twenty
healthy cows were used as the negative control group. The effectiveness of APT in treating cow mastitis was explored through
comparative experiments. [ Results] After cows suffered from mastitis, productive performance indicators such as somatic cell count
significantly increased( P<0.05) ,and daily milk production significantly decreased ( P<0.05). The number of white blood cells in the
blood significantly increased ( P<0.05) ,with a significant increase in lymphocyte count and neutrophil count( P<0.01). The content

of inflammatory factors IL-1B significantly increased( P<0.05) ,while the content of inflammatory factors IL-6 and IL-8 significantly
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increased( P<0.01) , and the content of glucocorticoids significantly increased ( P<0.05). After APT treatment, the somatic cell
counts significantly decreased (P<0.05) , and daily milk production significantly increased (P<0.05). There were no significant
changes in milk fat, milk protein,lactose ,non-fat solids, total solids,and urea nitrogen( P>0.05). The number of white blood cells,
neutrophils, and lymphocytes significantly decreased( P<0.05) , while the other health blood physiological indicators did not change
significantly (P> 0.05). In the subclinical group, the inflammatory factor IL-1B significantly decreased ( P <0.05), and the
inflammatory factors IL-6 and IL-8 significantly decreased (P<0.05),while glucocorticoids in the subclinical group significantly
decreased ( P<0.05). [ Conclusions] APT as a new kind of dairy cow mastitis treatment technology, can effectively cure the cow
mastitis with no loss of production.

Keywords : cow ; mastitis ;acoustic pulse therapy (APT) ;milk production
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Fig.1 Statistics results of cows with mastitis of a pasture in 2021
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Fig.2 Acoustic pulse therapy( APT) device
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A. APT handheld devices,based on the technology of acoustic pulse( The skeleton of the equipment) ; B.The control unit( The digital display of

the information needed to provide treatment management, can be treated in this setting the pulse number required ) ; C. The dynamic system of
compressed air tank ( The whole equipment,6 L gasholder inflatable every time after the completion of 18—20 cows can be treated) ;D. Application

module ( The brain of the equipment. The pillar of the normal operation of equipment,converts compressed air to the shock wave treatment) .
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3 APT &yt
Fig. 3 APT treatment process
A JHTFFF APT-X X HERIR T BRI FLISABA7 ; B. ey LR AR D AR ko FLSHEATIRNT s C. R TR 28007 IS

A. Point the hand-held APT-X at the area of the breast where the gel is applied ; B. The device generate low-power accoustic pulses to

treat the breast;C. Cel specific for the treatment of mastitis.
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Fig.4 Changes in somatic cell count( SCC) of milk and daily milk production
in different treatment cows(n=20)
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and 20 cows with clinical mastitis treated with APT and antibiotic combination, respectively. Untreated representatives used data from cows

before clinical ,subclinical , combination ,and antibiotic treatment. * P<0.05, ** P<0.01. The same as follows.
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Fig. 5 Other milk performance content changes in different treatment cows
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Fig. 6 Changes in white blood cell count( A) ,lymphocyte count(B)and neutrophil count( C)
of blood in different treatment cows
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The health group represents 20 health cows that served as negative control. The same as follows.
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SD: brifEZE Standard deviation ; CV. A5 5 25X Coefficient of variation.
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1B FrRER AR ZE(P>0.05) 16975 15,45 F1 75 d B, IL-1B & it b 4K (P<0.05) ,75 d B FRE T
27.65 pg-mL ™ A G AIEIFINAH L TL-18 & 125 R B3 (P>0.05) .

WA B EL ARG RIE - IL-6 & il i T 5 (P<0.01) s APT 3RYT R S ARIGT A LL , IR IRZH 0 d B
IL-6 SEEFABE(P>0.05),15.45 F1 75 d B, IL-6 & &34 B E A% (P<0.05),75 d BEREL T 7.4
pg-mL ™" IGRA 0 d B 1L-6 &8 25 %A B (P>0.05) ,15.45 F1 75 d B, 1L-6 & 5 1 B F A% (P<
0.05),75 d AR T 6.21 pg-mL ™" BEAHL 0 d B IL-6 2% F AR .3 (P>0.05) ,15 d B IL-6 &8 3%
FAIC(P<0.01) AR T 13.37 pg-mL™" 45 F1 75 d B}, 1L-6 &5 &8 1 | F L (P<0.05) ,75 d &R T 5.74
pg-mL_1 5

PRI R G, RIE R T 1L-8 Sl i E T+ 5 (P<0.01) s SARIGIFHIEL , APT 67 5 I R 2L A I
FRZH 0.15.45 175 d i IL-8 &3 2% R (P<0.05) ,75 d I35 FF& T 10.77 F16.78 pg-mL™" ;15 .45
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175 d i T0-8 S d4) i 25 R (P<0.05) ,75 d I R 1710.38 pg-mL ™",

WA= BFLPE R T B R BURCR & i B3 THE (P<0.05) 5 S5 ARIGIFAHIL , APT I097 I i R 400 B B R
SRR R HEF AL E(P>0.05)  WIKKALE 0.15.45 A1 75 d B B MR S B BE FFE
(P<0.05),75 d IF FFET 0.96 pg-mL ™" ;IEE2H 0,15 F175 d B4 Rz B 25 & 1 22 SR 1835 (P>0.05) |
45 d BPBE R MR SR B N (P<0.05) , FF& T 0.77 pg-mL™"
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Fig.8 The content changes of the relevant indicators of inflammation in different treatment cows

2.4 BUREWRNEE RS

H13R 1 A] R RN T 5 B A= 0B 23 w8 /IG5 A 3L o 8 B0 T G I X7 & AGH i = Tk, APT 3
75 W52 SCUA R SR G R DLW S A2 Ak, IV I PR ZEL FITR 5 20 46 o €5 3 2 K T L JC L B R T SL s B BR T 58 42
T2, RIFF IR | e 75 A D R A 2 R T ] sl

x1 FRELBAFFERERDFE

Table 1 Pathogenic bacteria and its infection number of cows in different treatments

I PR (60 %) IR (20 2k ) £ (20 %)
WiH Clinical groups(60 cows) Subclinical group(20 cows) Combined treatment group(20 cows)
Project FIBTF EIT R/ d FIBTF JRITI AL/ d P i RITHTREL/d
No treatment ) |5 45 75 Notreatment 15 45 75 Notreatment § 15 45 75
25 SRR Mycoplasma bovis 0 0O 0 0 o 0 o 0 0 o0 0 o 0 0 O
Y IFAKJE Mycoplasma 10 20 20 20 20 20 20 20 20 20 20 20 20 20 20
GO HEERT Staphylococcus aureus 0 0O 0 0 O 4 o 0 0 O 20 o o0 0 O
KBFTF & Escherichia coli 20 20 0 0 O 20 12 0 5 4 20 20 0 10 10
T A ICHE Klebsiella spp. 20 10 10 20 10 12 g 8 15 12 20 15 0 20 0
TeFLEEBRTE Streptococcus agalactiae 20 0O 0 0 O 8 0O 0 0 o0 20 o o0 0 O
HHIBREE Staphylococeus spp. 20 20 10 0 O 20 16 20 5 4 20 20 20 10 O
FLEBEERTE Streptococcus mammasii 20 10 0 0 O 8 0 4 0 O 0 10 10 10 O

3 it

3.1 APT BITRMEF~IHERET
M4 BA ARG, ARG ET &, F= e B R FLSor R A AR SE | AR W g 3R oy & e S
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A AR F 2 BRI, LI NS & /NI R R AR R ZE ) APT R 4RYT R, AR 05 b i A 4 i A
E TR, Hr- W 2 L, SIESHUERIGIT A G, (R0 B EIom 0 2% T B, Uil APT HR W] LU 80R YT
WAL & i FLE FLBE FLAE A PR BR SR A & s AR IR T G 0 W AR A, BT APT 3R 7 X 4 05 rh
(R BEFE BR GRS 25 A A 05 5 I, 7 3005 (P A R Y, JOR S 8uan m m= A 2 v L 45 1
APT JRITIT RIS FLkE S T AR 72167 T b A ok B AR S B HLIAR AE FEREE fa D) ) APT RO
i AR S BRI FH S8 32 Bk
3.2 APT BT RS Mk £ EBISHRTL

AR AR T 245 SR R W, A AE R FL D 9805, SRR AL AR L, Iy m A 1 448 0 bk B8 2 Pt 5, v Pk
AT 2 W TR FEZR S APT YRYTIS , W 2R M0 38 % 11 4 AR 96k CE0 200 1 b e s 200 6 56 8 P 44 L
WE TR, R APT 3697 AT IR SR MR SORERE IR . 76 APT Y897 RIS W34 10 A 2140 i T35 21 40 M R
PR Y21 0 LA B RSP 2 21 20 AR RR o3 A v B 34 S5 (R 4H T Wl 3 25 55, R W APT YR 97 XT3 4 2L 4 iU TG
BH S5 0T 8 P T YA T A0 60 0 21 8 1 T Y 20 40 o 0 v R A S R R A T 3 22 5, U APT
IRIT AN AR 13 D e A 5, AN 3 R I A5 I RSE AR 5 /IR THE8 it/ R P340/l A
FURIL /AR RS0 6 B SR TC 8 3% 22 5%, Ui APT JR9r A& s iR B A4S D e ek s, 73 4h, I
PRELFNEE A ALAH L 25 55 R 835 2 156 APT 897 FIER BRI 80 24, JF BLA FRIEIEC A 41 APT F
R T PiAE IR T R I B —— AR TR T 250k . BB B BUA: Rk B R R TG, Rk 2 A AT LA
HAPT BURAR SRRy T hi A &R X IR AT 77 23— 2D B9 i (Rl R
3.3 APT BT RS RAEHKIEIRTL

A SRR G e 25 SRR AR R FLB RS IL-18 . 1L-6. 1L-8 (& & B & Thim . 78 APT (7R,
EXT R L, I R ARG 41 TL-18 i o b A8 4k (2 R P RERaH, WK IL-18 & it
EREAR, TL-6 7 B 0 35 T % 1L-8 & 8 3 T 1%, Ui APT JAY7 v LA SCIE WL B B e 68 ), 1 R
FORTE , AT A8 A A0 B R 08 0 b, e A L SRR o WA R AE L RS SRR AR L AL
IRPRE R M R i R E T . 7F APT RIS, SXT IRAIAH LE , R A I PREDRE i i = 7 i o 25 R,
Il PRZD IR & LBE Bz TR 2R % i 2 PRSI A B, nT RE SR PR I PRZE AT & A1 7L o S S IR ™ o,
APT BT S IR A i T M 2 SR R BT RAE Y A i R IR
34 APT BITEMHABRBFHEWL

ARICFL R AT AR FA M APT 3877 /T LABGE W54 A B0 g ie 1, 1 BREUR 1/, 35 2R T s
G A FLE R BVBCR . APT 67 38 b 4 i ofi 0 4% 5 458 40 DX, R0 38/ 3 Jok 44 R 5 2 /N 3 ik 9 A=
oo BAE R AE AT LS S AR A I I B i, AR ARE RN AR BT A B AR R B
YLLK TRED ™ RN T 3058 i S B A7 A0 I SRR IR B M AR 5 R B 2L s 4%, 167 5O O AN EiAR
TEfEHIPTA R APT BEAIRYTa , WICHE S8 2 TH R o PO figf DR it 3 2 108 5 T8 A < PR, WP JEk e 1Y
9 2 A I 2ok 9 2 ) B BT R DN TSR 38 iy Ay 7 i 5
4 Zig

AT L5 R YIABIFEE F APT 3697, AR W5 4= 00 7= W P RE | A BRAE bR | A AH SCHE A |
L5 98 B0 o S 7 AR AR T 0, R APT 3897 1T DAAE IOk W A e i i Sk L (2 i 2L s o 26 1l 48 1R T

B, A B2 L B DI REV S 14 [ I 88 e 7= W PR B , FEARRAIL A P S 4 S A 9 IR 7K, il b W5 A 2L B R
T Rk . PR, APT /T TIRIT AR 3L0 4
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