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Validation of Core Drugs for the Treatment of Mastitis in Dairy Cows
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Abstract: This study aimed to analyze the medication law of the core medication for the treatment of
dairy cow mastitis prescription. This study used Excel and GraphPad Prism software to analyze the
basic information of the prescription for the treatment of dairy cow mastitis. IBM Spss Statistics

26.0, IBM Spss Modeler, and Cytoscape software were used for analyzing the performance and
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association of Chinese herbal medicines in the prescription. Data mining was conducted using
association rules with IBM SPSS Statistics 26, IBM SPSS Modeler, and Cytoscape software to
identify the core drugs. The clinical efficacy of the core drug dandelion was also validated. The results
showed that a total of 239 prescriptions were included in the analysis, involving 185 different
traditional Chinese medicines. The total frequency of drug use was 2 317. The core drugs identified
were dandelion, angelica, licorice, honeysuckle and forsythia, with a frequency of =100 times.
These drugs have different properties, including cold, warm, bitter, sweet, and pungent, and mainly
belong to the liver, stomach, and lung meridians. The combination of dandelion-Zingiber officinale,
honeysuckle drug pair had the highest confidence. Cluster analysis categorized the core drug into 7
groups, with dandelion being the most central drug in its use. Clinical efficacy tests demonstrated that
the core drug, dandelion, significantly reduced the number of somatic cells in the milk of cows with
subclinical mastitis and showed a good therapeutic effect on subclinical mastitis in dairy cows. In this
study, dandelion was identified as the core drug for the treatment of dairy cow mastitis. This provides
a reference for scientifically guiding the rational use of medication in the clinical treatment of dairy cow

mastitis, as well as offering data support for the development of Chinese veterinary medicine for the

prevention and treatment of dairy cow mastitis.
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F1 PAFRIFESH (ERAH=30%)

Table 1 Frequency distribution of traditional Chinese medicine (Frequency of use —>30 times)

B Wi/ s i e
) e S I e wg R
Traditional Chinese Frequency Traditional Chinese Frequency
No. . Frequency No. . Frequency
medicine rate medicine rate
1 Bl A2 157 65.69 13 B 50 20.92
Dandelion Citrus reticulata
2 B 137 57.32 14 | 48 20.08
Angelicae Bupleurum
3 Hw 122 51.05 15 e 44 18.41
Glycyrrhizae Paeoniae Radix Rubra
4 AL 117 48.95 16 W 44 18.41
Honeysuckle Commiphora myrrha
5 pics o) 111 46. 44 17 KAEH 40 16.74
Forsythia Trichosanthis Radix
6 JR#E 79 33.05 18 s 1z 39 16.32
Trichosanthis Citri reticulatae
7 Ey:e 75 31.38 19 SR 39 16. 32
Astragalus Tetrapanax papyrifer
8 EAREAT 66 27.62 20 I 38 15.9
Vaccaria segetalis Pangolin
9 Jil & 61 25.52 21 A 38 15.9
Ligusticum chuanxiong Scutellaria baicalensis
10 AT 59 24.69 22 L 36 15.06
Viola yedoensis Makino Angelica dahurica
11 LeyEpl 58 24. 27 23 AR 35 14. 64
Gleditsia sinensis Carthamus tinctorius
12 A& 54 22.59 24 FAR 33 13.81
Boswellia carterii Atractylodes macrocephala

A YLD RALTT W s B WiARFL 57 9 4b T TR T s . W 2R3 5 R AL 7 A 28 0 B

A. The nature of prescriptions the treatment of dairy cow mastitis; B. The flavors of prescriptions the treatment of dairy cow
mastitis; C. The channel tropismof prescriptions the treatment of dairy cow mastitis

B1 29FETHMFAERPALFTAYERIAZ ST

Fig. 1 Statistics on the properties. flavours and Meridian tropism of 239 Chinese herbal prescriptions the treatment of

dairy cow mastitis
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F2 29EHBTUHIABERPAELAHYXRBENN (ZFE=0.15, BFEE=>0.85)

Table 2 Association rules for the drug combinations in 239 prescriptions the treatment of dairy cow mastitis (support =

0. 15; confidence—0. 85)

Jrs J 1t iy L7/ SREA /% BAREHES/% M5
No. Latter Former Frequency Support percentage Confidence percentage Gain
1 N ST EmAE 38 15.90 100. 00 1.52
Dandelion Viola yedoensis Makino,
Honeysuckle
2 LA B2k 44 18.41 97.73 4.33
Boswellia Commiphora myrrha
carterii
3 S5 I ESANT PN 37 15.48 97.30 1.71
Angelicae Ligusticum chuanxiong,
Dandelion
4 T B ST B 37 15.48 97.30 1.48
Dandelion Viola yedoensis Makino,
Forsythia
5 A N H 5 36 15.06 97.22 1.71
Angelicae Ligusticum chuanxiong,
Glycyrrhizae
6 EYE| k= 61 25.52 93.44 1.64
Angelicae Ligusticum chuanxiong
7 i AT BT 58 24.27 93.10 1.42
Dandelion Viola yedoensis Makino
8 T 2 e AT H A 37 15.48 91.89 1.40
Dandelion Viola yedoensis Makino,
Glycyrrhizae
9 H (7953 39 16. 32 89. 74 1.76
Glycyrrhizae Citri reticulatae
10 T 2 e AL YA 65 27.20 89.23 1.36
Dandelion Honeysuckle, Angelicae
11 AR JNEE % 42 17.57 85.71 1.75
Honeysuckle  Trichosanthis, Forsythia
12 B SR 117 48.95 85.47 1.30
Dandelion Honeysuckle
13 i AT ERE TS| 61 25.52 85. 25 1.30
Dandelion Forsythia, Angelicae
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It 5 MC 41 L 22 5 4 5 3 (P<<0. 01) , v il i 51
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Fig. 2 Network visualisation layout of core drug association rules for the treatment of mastitis in dairy cows
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Fig. 3 The cluster analysis tree of high frequency (Frequency =>20) traditional Chinese medicines for the treatment of

mastitis in dairy cows
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A. Changes of milk somatic cells in dairy cows before and after treatment; B. Somatic cell count of cows milk in various groups
on day D7; C. Somatic cell count of cows milk in various groups on day D15; D . Somatic cell count of cows milk in various
groups on day D15; NC. Blank control group; MC. Mastitis group; DL. Low-dose group (daily 20 g per head) ; DM. Medium-
dose group (daily 40 g per head) ; DH. High-dose group (daily 60 g per head). Values are presented as T =+ s; (n=7) ; 555, P<
0. 001 (versus blank control group) ; **. P<C0. 01, ***P<C0. 001 (versus mastitis group)

B4 HEARE AR P4 RETLE X EL T B A B

Fig. 4 The effect of FDE pulvis on somatic cell count in the milk of dairy subclinical mastitis
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TSI A S e A AR YRR L AR WK 3, 4 WL ERW, ESA 2 15d )G, A BT R
25 15d )5, m R R AL T e m TAniKk Bl v R g 86 % A il R AR RS AR 1A
FoHZESANEE . AR T 14 dE, &P LR Jie (WBC) £L 41 i (RBC) | IfiL 2T 3 14 % % (HGB) |
HMNC AT H = i/ T MC 4, 45 = IR /N B (PLT) Fi sk B 480 B F 43 bk (Lymph) 8 45 5
Rl A 40 H = K E # s B x| NCAM 2 58 3 MC 2009 I8 2R S bR 22 5
YLK, TJ0 3 Mk 2 5 o 10 &5 S U0 I 9 e BIAB 2 (P>0.05) , % 32 38 0% 4 19 1fn % A 22 48 A
R AWRE RS2 NEN, H2ERA AN

T 2.9 HAXRERIENWHENDEREIERIE
2.8 BHAXRERIENYMNFIATHIBESERM g &S
93 4 1t E A AR B = 0 T 2N BB 4R IO X A B R FL DT R BT R

ADoK RS MC 4l L) R EGE R UL R 5, 7 A2 )n Tl T AR L)
K NCHAMHL W FE 4, R EH S NCHRFLITAIE S oot R B DL e MC 85 R ok
BERHAREFE(P>0.05), 45 5 72 W7 2 S 5 47.06% .23.53% .12.50% . 11. 11% , A %k & 43 7
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®3 HANFENFSRERER (xLs:)

Table 3 The results of cows daily milk in various groups (x=s:) kged !
o 2/ ZHAXMBANC) FARRHAMC) IR 41 (DL) HFE 4 (DM) 4 (DH)
;:drministration time Blank control Mastitis group Low-dose group Medium-dose High-dose group

) group (NC) (MC) (DL) group (DM) (DH)
0 29.58+3.58 29.48+2.50 28.83+2.80 27.93+2.28 27.64+2.77
7 29.3943.77 27.0642.76 29.6443.20 28.6343. 38 29.0643. 26
15 30.89+3.52 25.94+2.67 28.81+3.52 32.00+1.95 30.14+2.72
21 31.714+3.83 26.67+3.11 29.04+3.31 30.62+2.84 32.19+3.09
28 32.0143.86 25.9242.47 29.6943.73 31.4442.63 30.0843. 00

R AT 2 B b 7 B R 257 R .3 (P>0.05), T A

Numbers in the same row without letters are not significant difference (P>>0. 05), the same as following

x4 BADFRIAHPIABESE(xLs)

Table 4 Butterfat content of cows milk in various groups (x=s;) %

ZEMBANC)  FRRAMC)  AGHEADL)  PRELADM) ElE 4 (DH)

“A 25t a] /d

Administration time

Blank control group

Mastitis group

Low-dose group

Medium-dose

High-dose group

(NC) (MC) (DL) group (DM) (DH)
0 3.46+0.43 3.43+0.14 3.53+0.30 3.05+0.25 3.09+0. 31
7 3.10+0. 59 3.10£0. 30 3.66+0.25 3.18+0.23 3.69+0.27
15 3.114+0.21 3.2040.50 3.66+0.21 3.39+£0. 30 3.65+0.15
21 3.64+0.22 3.50+0. 20 3.35+0.18 3.35+0. 36 3.81£0.16
28 3.9240. 56 3.80-0. 30 3.740. 30 3.81+0.23 3.7540.08
x5 HERBEANAYER
Table 5 The efficacy results of each experimental groups
‘ RIFFALXE REALXE AMELXE RRELIXE . i
a0 éﬁgjﬁ'ﬂ'lbﬂ /'d Nu}mber of Number of Numbér of Numbelj of 2, %/
Group Admlfllstratlon diseased cured effective ineffective Cure  Effective
time mammary mammary mammary mammary it rate
regions regions regions regions
FLIR R H(MC) 7 18 2 3 15 11. 11 16. 67
Mastitis group (MC) 15 18 2 3 15 1111 16.67
21 18 2 4 14 11. 11 22.22
28 18 3 4 14 16. 67 22.22
I #2410 (DL) 7 16 2 4 12 12.50  25.00
Low-dose group (DL) 15 16 6 8 8 37.50  50.00
21 16 5 7 9 31.25 43.75
28 16 4 6 10 25.00 37.50
& 41 (DM) 7 17 4 10 7 23.53  58.82
Medium-dose group (DM) 15 17 11 13 4 64.71  76.47
21 17 9 12 6 52.94 70. 59
28 17 6 9 8 35.29 52.94
Al 4 (DH) 7 17 8 9 8 47.06 52.94
High-dose group (DH) 15 17 10 12 5 58.82  70.59
21 17 8 10 7 47.06 58.82
28 17 7 10 7 41.18 58.82
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9 25.00% .58.82% .52.94% . 16.67% ; 4 25 15 d
J5 L T 2 A AR IO b IR 2 A ROR A B
70.59% .76.47% .50. 00 % ;4525 7 d, i 2\ DL & 5 4
By o R A R A Bl S 7T 78% .
58.82% , 1525 14 d Jg & 1 i A 7 8 40 A R0R
43 ) 58.82% ,52. 94 % , T 4> B 5 42 B Hh 5
& A 'EIG T A R R I B TR R X
I

31
3.1 BFM4IA BT RAFRRIERIAZ

WAL 5 A v B R RO FLIE , 2 9 R A B R
B AR LKA L B 0 N R R S L
25 FLEK S BB . X AR T 239 R
S WAL B R 25 AR J7 4248 e M, 1 S 185 Rk 2
PO S 15 10 625 0 3 e 3 A 9% YT H 8
WAL ER NE TN EAT IS R AEH T o
OB IR BAT T AR B A M) DR ik B Zh Ak
Flr B R I7 FLIR R Z 22y, U CRr g A 7)) v
At T A A S A L R 24 ) i A
fiff 75 25 il > 08 R RAE B R T ) T I
W (EARBRAT ) WG HR 28 RN ) F k47
6 PO I A HEMe R R T AR R AT S 5 R
FL5 RIS A9 50 o AR <2 S (AR BEIE 5% )
Bl RFUW 5L B B 2 B w713k BB AT 22
B, L 2 BF R RE TR IR, DL S I o ZE O
e, SCA DEAB AT I, JEF At g 5 i el e ml L, L D
R 2 PR 20 B Z B8 EARAR 2 (il 28 45 BHLJE |
AUMLE AT 2R H R T BRI 2 2 A, W
R BRI 2 o B A T W LR R TR
R BRI S5 07 SO Y AR FLIR 48 R 913
Z Ry LR TR AR S B R 2B O
Wt 2 e VA VH PRIk O S8 9 H 1Y 7 44
2RV BRINEE , BOAS T I o XS Ak D7 4245 A 1 IR
PEATGEIT o BT, R 2 1 LA FEVE S O TR
YWHLUNS B4 W, 0akhF 52k
R RYE ) QiL B SN S /AN o1 ST S S IR BN
Ha 5043 RENAITARE S 235 .
3.2 BIFMHABRETARGWE KB KRR E
S

Xk J7 4 RG24 W) HE AT IR AL G o, A 4R AL T
25 My 2 R 2 18] B A AR S SR I A O M A R &

P o Horp SRR R R 2 Fh 245 W IR B 00 A R B
15 B m — Fh 259 1 B0 B2 T 00 4 — Fh 25 9
A AR R R =015 B {5 =0. 85,
G 13 A2 e, AT AN N - T AR
7 M- NE AT AT - T 5
S QTR 245 Wy D R ECATL U B i A R T B
I A58 245 T B A DL RD 25 DS TE B LR OE R AR
A 45 25 L s R BRI P 45 ROk A AR R IT A L
i 9% B Ak T v i 2 B R A R A DG IR A IR I g, T
INYA TR WAL E TS0 2 25 A0 R
P A LI R X 5 R PRI I G I W R R R R
T LRGSR B AT BRI E R
SPW AR L0 RIAZ D259 IR YT W AR 3L R
Hh 24 kb 5 2RI i A 2 R AT SR AT, T LR
KM A TIBEMIE AL EW A ST
HRD JREE LM T I s UTE AR T I £ 5
N E TS AL A ST
TOGER WAL O IS EARAT RE KK
Hu T 3 RIRIT WY AR FL B R RO 25, KR i 5 4R 3L
Dr RO ALEE, 25 0 G B, 32 B LAV A U
RGEZE THM R F LRI O AR R A
W5 2 B A P 3k 380 2l 28 SF- A F T S B R 5 A 3L D R
B3R . i BT L& B (I 2 kv B i
M2 5 5 T 2 ELAT IE s i s, A T2 LA O
i HERE A TR B IV 2858 V R AT M A N R
g, o5 VI RO (9 5 55 VI 28 B AT & 1T A 1k
S P, B AR IR Tk, R R EE R R IR AR AL
G & b, LTS SR 3% i Ak 5 Sk 35 F 24
3.3 HAESRENWEBTNFREILERHR
I R T8 7 3 30 XoF A2 0> 245 900 4 2 B 0 AT 56 E 45
TR A G B R 6F I 5 2 Rtk 3L s e 8
AR BIRITRCR ROk P Z E R C KU
FLT v (5 A 40 L B30 S L 3L B A B 0 BT AN B
T A WF 22 B H O 38 003 2 0% 1 3 10 T M VR
1 GSH-Px #1 SOD, &Ik 1T MDA % it 4 A6 A O 4
P B B2 S A 3 Ao B R 5 A I Y T e R Ak Al
P T R 5 A ALK B4 o T8 1R 38E N G g K
PSR e RN s B WIS S < ]
AR W% 2R I MR A0 i B S s e IR 2 S B
(P<<0.01), %5 25 5 J8 O W 2 ZL v i A 40 e 40
BT T 35 AR (P<<0. 01) , 45 253R 9745 28 K, i v
7 2 AR % A LT R A A B (e B 4 A L
ZHAWE(P>0.05), BALF 5077 -mL ", BB Xf
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SR S 57 %

SR WA 45 259697 15 d )R, R4 I S 0) & AR,
L5 1Y I [R] SR A8 5 L R A0 0, 2% 9] o 2H X0 W5 A B
PEFL D RIT RO T30 R ABAR T SOk IE 2
WA DT IR T AR HE DU AT R O Y B FL
P R4 JE T AR &, FL R W R R 28 35
R TRy h 25 B Tl A st A K
RIS ZEOR A G N PR 5 R A B R R R, R
SR TR E A M A RN TR A, B R AR AR
i 58 A T A B 0 4% 0 rh 24 b T n e R I3
B A 3207 S AR L AT AR S SR h W AR 1 H R R
fdt, B2 = e e 7 B Btk L s R 25, AT AR R 1
REATR 7 4= 3L 5 4% 1) 7 48 AR, 5 A A Y A U 1% 7 7
LA .

L5 RAEWS A 3L 5 K AR I RAE | T A T & 2
By ELAT B0 W e R AE L, A3 360 i 7 32 A8 B 1k L
P 9 W5 A5 B A 1 B4 B IR WO A VR T T IS A 4
% A % 1 A= B A AR S BR A0 i (WBC) 1 4 g
(RBC) M1 3K A & & (HGB) /M i (PLT) Fl ik
EL 40 7 43 L (Lymph) #8455 28 (O IR AL 2L R
X B2 W AL AH LG B R 22 S (P>>0.05) , & il 5
a7 W LR R AR b A WM 22
(P=0.05) ,3X 5 Z 1 8 A s 4R By K2 4
[ERSSAE L7 DOR LR S IR E RNV A N IR E R 2 AL
AN B — B R 2 i N R RO HL
XoF 22 3 W% A 1 0 Y A B S bR B FL T R B
S I PR 56 YA A 3R UE B g 0 T BRI A
AR B 14 W PR 97 4850, 6F 05 4 19 3 A 1 L AT GE it &
B A O FL 5 28 4, T 4 B B B IO X B R FL
KA T = IR, &R A RS S Ik F
70.59% .76. 47 % o AW 5T IS 0T 4 g e 4R O
15 dJa , fE H AR S 28 A 200 i KR 22 30 0E o KR
It Ho bR 20 W AR T L B R R b
i 1P =E - o N VW /N TR 7/ DO U
4Btk 7L b R BA R A AR ITROR B2 5 A @
A EAT R, AT 68T K B I e ]

4 4

25 LRI T O A2 B R IR YT W A 2
AR AT B85, R L HAZ O 25 A g Y
P CH B AR, H R A SR A Ry B
25,0l i 2 2 AR R IT Wi AR FLIR R o IR
T RO B3 0 5 L e B il N o L AR ) R
Bt 2L P 9 88 2 20 v 1A 40 M 4, L WS n 9 2 o fe

ity 2 O A 22 X FLAG R 97 i DL KL LA A
EERTE i AP LG AR P EY/RoR R
PEFL B3 R BAT KA 1R 7 ROR B A 2 4
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I Ji 25 B3 i 05 A L D e 1 rp 88 25 1 R R (M A
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