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Study on the Target Animal Safety of Ketoprofen Injection on Dairy Cattle
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Abstract; To evaluate the safety of ketoprofen injection on target animal dairy cattles,20 healthy lactating dairy
cattles were randomly divided into 4 groups, including the control group ( saline injection) , the recommended
dosage (3 mg/kg + bw) group, three times of recommended dosage (9 mg/kg « bw) group and five times of
recommended dosage (15 mg/kg + bw) group. Each group was treated once a day by intramuscular injection for
nine days. During the experiment, health condition,rectal temperature ,local reaction of the udder,hematology and
serum chemistries of the dairy cattles were observed and measured. The results showed that the indicators of all
dairy cattles were within the normal range, and the indicators had no significant differences. the hematology and
serum chemistry index had no diffrences in ketoprofen injection treatment groups when compared with the control
group. Our study suggests that ketoprofen injection is safe for dairy cattles at the recommended maximum dosage.
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i 5 25 ( ketoprofen ) J& T 77 B A R 28 {4 2%
YL R 25§ (non - steroids anti — inflammatory drugs,
NSAIDs) , 7EAK PP, M o 3 THEE, S s T
ST TN £ Tk, B R B LB B9 PE
B FEEE L AT 2R RS T (COXs) A R AR
ol R AL (LOXs) FRTEPE , DT 410 1) 350 58 1 9 S
FIFIAR 2R (PGs) A =4 (LTs) KK ZE (TXs) Y
A=W 6 B, G2 R R IR D T & P R A
Pige BRI REIVET . BFSE R B, BRIE SR IR |
LR R ik ACVE T 5 BT ) DGR 28 AT e
ko8 WA IY R M4 00 5 R S5 259, bt R VE
LU BRI D ARSR 150 4%, SRR F LU IS R IR 58 4 1,
FEVEOUCNTE R I 1720, HAS BN 5 4 3% 25 M
P HARRN ) WSS T 1967 AE KA R, A
2550 F 1973 Ak E LT, H b 2 A
)32 00, 0 v 3R 2 B 4 W) AR PR 15% T
V& S5 TE S (7 5 4 : Danidol/Ederal ) 2| i K i
B2 &) A2 72 10 10% 16 385 25 1 3 W (7 o 44
Anafen®) ' JAYT A4 P IRGHE Y FLAR R L FLARIK
i S MR AR 2R A AIE PN B INLAE | OG5 R RILIA
BEAMIAE 5 K 0 K be P TN AT A5 A OC P
I ] A 19 T TR 230 S 0k 8 Bl ) ) A <2 Ak
PIFRDCHIFSE . A0 356 FH {0 3L 05 2 20 4 7 il %
SR SR R Bl 2 A R DU S I R 24
PRALRL AR
1 # #

1.1 R & B IFES, A% 100mL: 15g;
b5 :20160503 , H #1117 A v AR 7 O i 25 4 R
N FERE

1.2 (&% A& 4 A s Wi g o B L.
XFA6130 B b 508 B B FH R s AT BR A Al 42 A 8
AR BS300 , GV Hii 4= 40 B 7 i F A AT
BRLS D 5 4= W K 40 B 1+ 4504 . MINIS700 %Y, Jb 5 bR
IREMERHEABRA A,

1.3 REzh4y 20 SWFUN AR A4 (i
W2 ~3 1) MR N 400 ~450 kg, H1 =R AR
WA SRR . FeW A S B 3% | 16 3 [R] 47
AN R A A AT R 25 A SR R 5

2 K&

2.1 REAURLE 20 SFERE Y4B
4 R S Sk BT AEHERER B (3 mg/kg - bw) |
3G HESE T (9 mg/kg - bw) 5 15 HEAF 7 &
(15 mg/kg « bw)3 AW (53 545 M1 A
3 AHA 5 AL ) DA Kezs oo R (3 AR 3R
K)o BEBALATES, B H 1R, ES4259 d, iR
RS EARWA G 15 K, R WA 4% 1 E 3
PR S T B B A TR ARUE E R
oK,

2.2 REIFMfEE SICVICH B4
PEWF I 48 T R A A 1 0 $0 sh ) 2 ik R e 5
JEIN) (AE SR 2 AR ) 7 0 DA PR 2 500 A0 fedt R B
L I B IV 2 A DU | I 35 A A 2 e A5 T
FIRge, FlE a5 4

2.2.1 EARME WRMERS YRS A 52
PR OGRS BRNE, A0AT R S RGPS | RF
DRI S ZE PR A 5 S5 AR AR L

2.2.2 g Am T EZEIS 0 RAARK
Y1 R T K 15 KA [H — i) 2 # ik
KA 3 ~5 mL, A EDTA - 2K, i £&-Hise i
B N e N ey G s S AN ) B
(RBC) . Il 2T % 1 ( HGB) . £ 4 Jiid 57 4 & 1
(MCV) P25 H & & (MCH) | 4 g 31 %2
(WBC) ifi/Miit4k(PLT) %4545 .

2.2.3 diFALFEER ST AT 0 KA
KRBLIEH 1 K T K H 15 KAYFE— 6 2
FRIICREEIMI 5 ~ 6 mL, Hil A& AEHUEE ML, 43 B I
HEAT I AR A8 AR I A2 , K A S8R - N AR 2 Sk
MG (ALT) (R & AR 2 A4 1 (AST) Bk
PEREIR A (ALP) S H (TP) \HEH (ALB) JBRE
M (GLB) FLER K 8 (LDH) JULEF (CREA) JR &
(Urea) . [A] $% fH 2T 2 ( DBIL) . A BH [ B ( TC ) %5
EEg s

2.2.4 WFESRILTARmIK ST AR
0 RAKKLLG IR 1 K 5T K 15 KREit
WA e R AEWIRE 20 ~ 30 mL FEATFL IR 40
2 @Rl
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2.2.5 EMEBE HITHEAHIE 0 KMARR S
EME 1 R BT K UH 15 K, HBFERIR TR
W54 H i EE
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Xof B30 475 2 FH 25 i1 1 I PR AR, 1 SR 451U
2P A 1 I E B A AR R T8 AR BOME,
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3.1 EARERE N AR AR AT A R R

bR O A1 TP e N < S WL s TR
LA ARE SRS B IR B I R ROK I
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3.2 iAW AR TAZEES 0 RAAKRIKG
G 1R BT R 15 KA R — i ) e kR 4
PUEEIML , PEA7I0UH R, 45 R UL 1 - R 4, B
WR S ARPRTEL 25 01 18] 5 25 25 A L 25 7 A8 0 3
(P>0.05) , Y76 SCHk 8 /936 BBl e 18 B i
BT SR UHEE R (3 mg/kg « bw) & 5 f5HE#E
FHE (15 mg/kg + bw ) W FH T 95 4= 0 JH 1l 5 48 45 TG
TS

®1 TAXMNBARHHE O XMKRRAHBEE L X E7 X E 15 ROMETE (x =5)
Tab 1 The hematology of the control group on day 0,1,7,15 after dosing(; +5)

KrlEbs A

ZAXMBA 0 d(n=5) FAXMEA1d(n=5) FAMBA 7 d(n=5) FSEHMEA 15d(n=5) EFSHMH

RBC 10"2/L 6.35+0.53 6.10 £0.49
HGB g/L 107.67 £5.82 100.33 +4.89
MCV fL. 48.28 +4.71 47.20 £4.12
MCH pg 17.07 £1.88 16.57 +1.85
WBC 10°/L 9.13 £2.28 8.73+£2.13
PLT 10°/L 322.67 +73.06 297.33 +131.89
HCT L/L 30.50 £1.52 28.63 £1.00
LYM?* 10°/L 4.17 £1.49 3.70 £0.93

6.33 +£0.38 6.51 £0.25 5-9
99.50 +6.47 102.83 £6.49 80 - 150
46.58 +1.84 45.88 +1.37 40 - 60
15.72 £0.45 15.80 £0.43 11 -21
10.98 +1.86 8.90 £0.76 4-13
287.80 +130.42 239.25 +31.33 100 - 800
29.45 +1.73 29.87 +£2.00 24 -46
4.37+1.20 4.27+1.33 2.5-7.5

ZLAMMI(RBC) ; MEZLEEH (HGB) ;s FHLLAM AT (MCV) s 2140 HI-F- 2 i 212 (A 7 B (MCH) 5 FH 40}l (WBC) ; Ifi /MR £ (PLT) 5 2140/l

JEBLCHCT) s ik A4 (LYym*) . FIR

F2 1EAAHNEOXRMRRAHEE L X E7 R E 15 REMEMER (x £5)
Tab 2 The hematology of the recommended dosage group on day 0,1,7,15 after dosing( x +s)

Krlfgbs A L5 0 d(n=5) L5 1 d(n=5) L5417 d(n=5) 1541 15 d(n=5) BB
RBC 10"2/L 6.30 +£0.52 6.29 +0.29 6.57 +£0.25 6.41 +£0.40 5-
HGB /L 103.50 +5.43 98.50 +4.28 100.50 +4.23 101.33 +7.34 80 - 150
MCV fL 47.45 +£5.16 45.13 £2.03 44.45 +1.16 46.37 +1.88 40 -60
MCH pg 16.58 +2.09 15.70 £0.82 15.28 +0.52 15.83 +£0.50 11 -21
WBC 10°/L 9.28 £0.29 10.55 +£3.08 9.38+£1.01 9.45+1.47 4-13
PLT 10°/L 329.00 +44.20 310.33 +£22.67 343.80 +77.82 302.67 +194. 66 100 - 800
HCT /L 29.65 +1.15 28.37 £1.22 29.20 1. 11 29.67 £1.85 24 -46
LYM# 10°/L 3.98 £0.63 3.75 £0.60 4.58 £0.80 4.02+0.83 2.5-7.5
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R3 3IBEALEIE 0 RFAKRRK

BHEE1RET R E 15 REUMERE (x +5)

Tab 3 The hematology of three times of recommended dosage group on day 0,1,7,15 after dosing(; +s)

Ak (A 3540 d(n=5) 341 d(n=5) 3ME4H 7 d(n=5) 3454115 d(n=5) EWE%M
RBC 10"2/L 6.44 +0.47 6.65 +£0.55 6.60 +0.62 6.46 +0.41 5-9
HGB /L 105.00 +4.82 104.50 +9.73 107.50 +8.62 103.67 +8.87 80 - 150
MCV fL 47.17 +4.45 45.72 +2.45 47.05 +1.47 46.80 +1.81 40 -60
MCH pg 16.42 +1.79 15.73 £1.17 16.32 +0.78 16.03 +0.69 11 -21
WBC 10°/L 8.74 £0.75 9.34 +2.08 9.92 +1.47 9.37+1.22 4-13
PLT 10°/L 346.33 £194.25 322.83 +173.64 279.50 +63.40 331.67 £189.17 100 - 800
HCT L/L 30.22 £1.06 30.37 £3.10 31.05 £3.12 30.23 £2.09 24 -46
LYM# 10°/L 4.23+0.71 4.90 £0.90 4.86 +1.39 4.32+1.15 2.5-17.5

®4 5 EABABUWE O RMKRRED

BE1X E£7R 515 FMMERBN (x £5)

Tab 4 The hematology of five times of recommended dosage group on day 0,1,7,15 after dosing(; +s)

LioRIE ey . ¥ IvA 54540 0d(n=5) 5454 1d(n=5) 5154 7d(n=5) 5454 15d(n=5) EWBEM
RBC 102/1, 6.41 £0.34 5.8720.15 6.05 +0.58 6.21 £0.45 5-9
HGB o/L 108.67 +7.71 97.17 +5.34 97.67 +7.71 98.67 +8.12 80 — 150
MCV fLL 48.67 £2.08 48.12 £2.64 48.03 +1.86 47.08 £2.08 40 - 60
MCH pg 16.95 +0.70 16.53 0. 83 16.20 +0. 84 15.88 +0.58 11-21
WBC 10°/LL 9.37+1.85 8.73£1.16 10.67 +2.12 9.87 +1.43 4-13
PLT 10°/L 375.50 +87.87 324.00 +50.38 395.33 £197.04 369.75 +170. 68 100 - 800
HCT L/L 31.23 +£2.48 28.27 +1.96 28.97 +1.82 29.20 +2.09 24 -46
LYM# 10°/L 4.03+1.82 4.28 £1.55 3.34+£0.49 4.35+0.97 2.5-7.5

3.3 MEA AR E T AAHTE 0 KA
KRG 1 K T K B 15 K [R— e #
@238 <K 2571 (1N o= 011 o i 1 87 R R =R L
BRI 5 - 8 BRI AR EAN TC
WETERIR G LG5 1 KA 15 REEFEIRT A
HIZKF-(P<0.05) ;3 £ 54149 UREA ¥k BE7E R IR
BEEE 15 REERTH 01K (P<0.05);

5 fERI R ALP MREETEARIEG 25 J5 56 15 R

K5 ZTAXBALHAHIE 0 RFKRKLEH

(I TA 2K (P<0. 05 ) 5 oAk & HEbRAE 2 25300
mﬁ%%mmm%ﬁmﬁzuwwnﬂoi%
R L 0 BB AR 4 25 5 4 2T O
ﬁ%m%f&%%%%m@%ﬁﬁwﬁwﬁiﬁ
SR TE R A PRI O L LA 5 R TR 0 25 T
SHERLUERE R (3 mg/kg » bw) % 5 A2 it
(15 me/kg + bw) BEF T4 e F 100 375 26 AL 45 45 6
]

BE1RETRE15 RHMBENLIERR (x +5)

Tab 5 The blood chemistry of the control group on day 0,1,7,15 after dosmg(x +s)

Kt AL YR 0 d(n=5) XHBAL 1 d(n=5) XL 7 d(n=5) XFIRAL 15 d(n=5) IEHS%1E
Urea mmol/L 4.12+0.90 5.01 £1.63 4.80 £1.32 3.87 £0.80 1.8-8.9
TP o/L 82.35 £6.51 77.98 +6.98 79.85 +5.08 79.67 £8.45 65 -90
ALB o/L 32.77 +4.62 32.08 +4.07 34.65 £2.04 32.25+4.08 25 -38
GLB o/L 49.58 £9.55 45.90 £8.34 45.20 £5.41 47.42 £11.38 33 -65
ALT U/L 27.83 +5.27 26.67 +5.16 27.33 +4.93 26.50 £6.41 6.9 -38
AST U/L 78.50 +15.02 76.00 =11.31 77.83 +10. 61 71.67 +13.74 23 - 165
ALP U/L 56.00 = 16. 80 46.83 £10.50 48.17 +£11.30 48.17 £11.48 18 —153
LDH U/L 1239.17 £362.62 1200. 83 +£249.25 1332.50 £233. 14 1187.50 +264.17 477 - 1450
IBIL pmol /L 1.50 £0.99 1.60 +1.22 1.55+1.33 1.23+1.10 0-5
CREA pmol/L 66.00 £3.63 71.33 £9.09 80.67 £12.94 74.17 £8. 11 40 - 120
TC mmol/L 4.39 +0.76 4.01 +£0.56 4.22 +0.49 3.92 +0.51 1.6 -6.6

JRZ (UREA) ; B
M &G (LDH) ; [l #ERHZT % ( DBIL) ; LT (CREA)

FEH(TP) ; HEH (ALB) ;3REH (GLB) ; N AR A I AEBE (ALT) ; KA TR L 2B (AST) ; B BERR A (ALP) s ZLAR
s MHEEE(TC) . TR
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Tab 6 The blood chemistry of the recommended group on day 0,1,7,15 after dosing( x +s)

LSRR 7 X 15410 d(n=5) 1541 d(n=5) LA 7 d(n=5) 14540 15 d(n=5) 1EHBHEAH
Urea mmol/L, 4.77 £0.96 4.52 £1.06 4.28 £0.86 3.82+0.11 1.8-8.9
TP /L 76.22 £4.32 80.57 £7.73 82.02 £8.09 81.98 +5.23 65 -90
ALB /L 33.37 £4.03 32.17 £2.59 32.77 £1.89 33.18 £1.17 25 -38
GLB /L 42.85 +3.06 48.40 +6.09 49.25 £7.02 48.80 +5.90 33 -65
ALT U/L 28.33 £2.34 29.50 £5.13 29.83 £1.60 31.00 £1.67 6.9 -38
AST U/L 90.50 £10.80 92.00 £15.18 86.00 +£10.49 80.83 +13.70 23 - 165
ALP U/L 64.00 £16.98 56.50 £5.61 59.50 £4.64 64.67 £4.72 18 =153
LDH U/L 1223.67 +187.33 1199.17 £73.44 1241.00 £113.04 1220.00 +156.33 477 - 1450
IBIL pmol/L 1.30 +0.83 1.28 +0.48 1.03 +0.52 1.13 +0.44 0-5

CREA pmol/L 76.33 £12. 14 67.50 £10.89 83.00 £5.33 76.00 £3.22 40 - 120
TC mmol/L 4.53 £0.28 3.94 £0.26 * 4.05 +0.29 4.03 £0.36 * 1.6 -6.6

* FREFLFH(P<0.05), = = FRESW L FH (P<0.01)

£7 3EABHHEORNMKRALESE L R E7 R E 15 RNUMBELIER(x +5)

Tab 7 The blood chemistry of three times of recommended dosage group on day 0,1,7,15 after dosing(; +5)

LRl BT T X A 34544 0 d(n=5) 341 d(n=5) 3547 d(n=35) 3454 15 d(n=5) EHS%H
Urea mmol/L 4.42 £0.73 4.41 £0.39 4.12+0.17 3.3220.45" 1.8-8.9
TP o/L 77.73 £3.19 77.02 £1.25 80.48 +4.40 79.55 £4.59 65 -90
ALB o/L 35.27 £1.30 33.33 £1.70 33.92 £1.95 33.97 £1.15 25-38
GLB o/L 42.47 £4.23 43.68 +2.42 46.57 £5.89 45.58 +5.55 33 -65
ALT U/L 29.17 £5.34 29.50 £2.59 25.17 £3.92 26.83 £2.99 6.9 -38
AST U/L 91.50 £13.19 95.33 £16.67 85.33 £6.25 82.33 +12.61 23 - 165
ALP U/L 55.67 =11.84 60.50 +29.87 65.83 £35.20 67.50 £25.63 18 =153
LDH U/L 1153.00 +256. 82 1142.50 +96.06 1191.00 +106. 10 1095. 83 +126. 63 477 - 1450
IBIL pmol/L 1.70 1. 14 1.20 £0.53 1.03 £0.70 1.53 £0.35 0-5
CREA  pmol/L 67.50 £10.46 60.80 =10.76 71.50 £2.95 64.83 £5.19 40 - 120
TC mmol/L 5.48 £1.01 5.50 £0.86 5.51 £0.58 5.44 0. 68 1.6-6.6

* FRRZEFDE(P<0.05), * * F/RZEFMEE(P<0.01)

R8 SIERALHIEOXMFKRALEEL R ET7 X E 15 RIOMBEELIEHR(x £5)

Tab 8 The blood chemistry of five times of recommended dosage group on day 0,1,7,15 after dosing(; +s)

iRl Eiey A X 1A 545410 d(n=5) 5fE4 1 d(n=5) 54547 d(n =5) 545415 d(n =5) EHS%A
Urea mmol/L 4.45 +£0.30 4.87+£0.71 4.52 +1.18 3.74 +0.59 1.8-8.9
TP /L 80.98 +4.82 79.50 £3.04 84.42 £4.07 83.72 +8.84 65 -90
ALB /L 33.55+£4.09 32.65+3.71 33.37 £6. 14 31.88 £5.55 25 -38
GLB /L 47.43 +6.71 46.85 +6.28 45.25 £4.94 42.78 +4.03 33 -65
ALT U/L 26.17 £5.42 30.17 £6.15 26.83 £12.32 25.50 £8.36 6.9 -38
AST U/L 87.83 +24.81 92.00 £17.62 79.83 £7.36 72.67 £12.66 23 - 165
ALP U/L 59.25 £4.50 46.50 +2.88 48.83 +11.27 44.83 £5.31 = 18 — 153
LDH U/L 1067.00 +85.75 1139.17 £61.43 1141.83 £125.36 1053.33 +191.98 477 - 1450
IBIL pmol/L 1.28 +0.78 1.33 £0.46 1.68 +1.33 1.58 +1.27 0-5
CREA pmol/L 67.83 £13.24 71.00 £23.84 82.33 +£13.97 76.83 £12.67 40 - 120
TC mmol/ L. 4.06 £1.20 4.38 +0.72 4.31 £0.55 4.01 £0.55 1.6 -6.6

#« FRFEFEE(P<0.05), = = FREFWEE(P<0.01)
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3.4 WEERIATEABKSEIT BT AR
B0 RAMARRGLERH 1 K BT K H 15 KE
AR I REYIRE 20 ~ 30 mL #EATFLITHA

JaZ WA W FL R A MR /N T 20 U7, 412
e G R I R R N R T =
(P>0.05) , 7R Bl 25 T8 58O 0 FLI 05 4 19 7

HMOECR I, 45 R L 9 Fnk 10, KAl Z kW4 7e WIPEREICHE N,
R IE H PR T 25 5 (P >0.05) , 45 25Tif
=9 AAENBETFEFEESITE
Tab 9 Milk production of dairy cattles before and after dosing kg/d
s i FEXMA(n =5) L f5FIH (n=5) 3FERIEA (n =5) 5fERIEA(n =5)
R PN 27.76 £5.19 26.99 +4.65 29.32+5.23 28.53 £4.72
ERICESIEE BIPN 27.27 +5.26 27.87 £5.41 28.38 +5.33 28.24 £5.69
RIRGIEH T K 27.95 +5.51 26.42 +4.73 29.79 £3.88 28.73 +4.65
ERVEESIEE A RIPN 28.25 +5.29 27.68 +5.81 29.35+5.35 29.94 +4.03
10 SB[AMBENHFIATEABESITE
Tab 10 SCC of dairy cattles before and after dosing 10000/ mL
s [ A HEX A (n=5) 1R EH (n=5) 3R (n=5) 5 R (n=5)
R AUPS 17.53 £1.63 14.45 £3.11 15.78 +1.38 15.25 +1.83
PRICESISE PN 15.27 £2.88 13.43 £1.14 14.57 =1.41 15.15+1.36
KRGHRHET R 14.98 +2.60 17.03 +1.38 16.38 +1.88 13.82+1.33
KRG 15 K 14.27 £3.83 15.03 +3.80 14.67 £2.61 13.47 £2.26

3.5 HMBERE ITAZRIE 0 KMARSZ
JEIEE 1 R 587 R 515 K, i AR #
TR EHpIEE . TR IEERIRAE37.5 C ~39.5 C

ZERI R 1, A K H g R E T B % R
(P>0.05) , ¥7E1E H {E I [, 2 W] 3 25 T 44
WO IS FLI A O AR TS I 2

ZIE R ARG v A7 K A 2F i L TR G A
k11 KHUNEPFEMERESRITR
Tab 11 The rectal temperature of dairy cattles before and after treatment C
S| 2SR R (n=5) L A5 (n=5) 3FERIEA (n =5) 5fERIEA (n =5)
R AUPN 38.65 +0.21 38.72 0. 18 38.67 +0.22 38.62 +0.23
PRICESISE PN 38.57 +0.20 38.60 +0. 14 38.58 +0.22 38.63 £0.15
KRGHRHET K 38.58 +0.19 38.68 +0.25 38.62 +0.21 38.55+0.16
KRGS 15 K 38.62 0. 15 38.63 £0. 14 38.55+0. 14 38.58 £0.16

4 IN %

FE B2 A M e R R 1 24 i R 56 F 5 1Y
HENE, FEM TR Z Y TEIRYT I FIE0A
Y73 BB LA b 5 A A A BT ARV AE AN R R
Mg AR g 4k SR A W TR 3 25 T T L 4 A 5
i (3 mg/kg - bw) 2 5 FHHEFERIE (15 mg/kg - bw)

BT W5 Rz 4 i, ST H A A i G B 9% 2
CESHRAE Y AT 22 VRIS, IR AR 36
A% 25 T B A G 2 e PR P B i AR I T R 2
WA
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