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Abstract: This study was aimed to explore the metabolism and elimination of gentamicin in sheep. Gentamicin

were injected twice a day with a quantity of 4 mg per kilogram body weight (BW). The continuous injection was
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lasted for 2.5 days for metabolism study, and for 3 days for elimination study. The samples of muscle, liver,
kidney, fat, blood, urine and stool were collected according to the requirement of animal experiment. The residues
of gentamicin in different tissues were detected using UPLC—MS/MS. The results showed that the concentration of
gentamicin in blood reached peak after one hour of injection. Approximately eighty percent of totally injected
gentamacin was excreted via urine, and less than 0.1 percent was excreted via stools. More than 90% of gentamicin
existed as prototype form in liver, kidney and urine, when comparing with the totally injected amount, exhibiting
that gentamicin was not metabolized in sheep, and the drug was excreted as its original form via urine. Kidney is the
highest with gentamicin residual concentration, and with longest elimination time, exhibiting that kidney is the
target organ for gentamicin residue analysis in sheep. Our work can give further evidence for rational usage of
gentamicin in sheep, and also provide basic data for establishing MRLs in sheep tissues.
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Tab 1 Linear equations and recoveries of gentamicin in sheep tissues, excreta, and blood

B LY LRSI A FR L [l iy
Samples Linear equations Linear range R? Recovery/ %
JFE Y=388.04X-2498.3 10~1000 pg/kg 0.9992 94.55
e Y=14157X-344299 10~1000 pg/kg 0.9998 88.98
LA Y=7335.3X-12576 10~500 pg/kg 0.9992 90.03
Jig 1y Y=8507.4X+11553 10~200 pg/kg 0.9993 90.62
B Y = 3596.6X-23529 10~500 pg/kg 0.9990 86.86
PR Y = 9968.9X-283501 50~1000 pg/L 0.9997 91.63
JIIIR7;3 Y = 9712.2X-66726 10~500 pe/L 0.9999 96.81
x10 3
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x10 3
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x10 4
I
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Counts vs. Acquisition Time (min)

1 25 ng/mL ¥R GRiR K & i E
Fig 1 Chromatogram of 25 ng/mL standard solution
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Fig 2 Chromatogram of sheep kidney with a spiked concentration of 50 ng/mL
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Tab 2 The variation in concentration of residue gentamicin in sheep blood

FH s i) e Concentration/ (g + L")
Day Time I 1 Il v ws

08:50 ND ND ND ND ND
10.00 11448.45 10164.73 1448.27 14284.46 9336.48+5533.32
12:00 2045.73 1691.93 578.23 2798.87 1778.69+923.89

1 15.00 362.84 324.09 129.10 551.45 341.87+173.16
16.00 10444.16 9834.73 1448.91 14131.24 8964.76+5358.05
18:00 2238.47 2009.39 685.17 4051.53 2246.14+1384.70
21.00 459.31 382.06 141.43 606.06 397.22+194.19
08:50 100.89 70.90 ND 76.88 62.17+£43.42
10.00 12464.75 9919.80 1289.96 10818.41 8623.23+5001.13
12:00 2893.61 2791.84 596.04 3660.01 2485.38+1317.82

2 15.00 967.02 364.52 102.73 790.11 556.10+394.07
16.00 12579.79 9533.45 1137.40 13009.03 9064.92+5506.83
18:00 3183.54 2267.48 606.87 3679.80 2434.42+1351.54
21.00 579.99 323.73 145.38 718.83 441.98+256.68
0850 94.73 69.37 36.76 88.92 72.45+26.15
10:00 13323.10 9877.37 1376.90 12826.72 9351.02+5529.36
12.00 2814.65 2237.29 526.97 2989.16 2142.02+£1123.2

3 15.00 543.78 518.57 131.26 673.45 466.77+233.74
16:00 533.56 524.45 91.33 388.50 384.46+206.37
18.00 299.60 476.79 59.11 588.00 355.88+230.75
21.00 273.03 97.51 41.65 124.94 134.28+98.78

4 09.00 123.98 162.32 61.84 187.39 133.88+54.65

H 9:00.15:00 2525 2 W, %11 2.5 d, ND: K4 H (Not Detected )

administrated at 9:00 am, 15:00 pm, respectively, for 2.5 days
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Tab 3 Residual concentration and excretion of gentamicin in urine and feces of sheep

B F e MR He B
L R RE I ) 5, Residual Concentration Volume and Weight Excretion
Animal Ro- Py Time 7 m’fﬁ_] y 2 mfi_] ) R/ L Hffi/ kg R/ mg F(f/mg

9:00-15:00 101.33 0.008 0.599 0.325 60.70 0.003

1 15:00-21:00 70.81 0.124 0.375 0.106 26.55 0.013

21:00-9:00 25.91 0.043 0.526 0.335 13.63 0.015
9:00-15:00 237.90 0.065 0.265 0.245 63.04 0.016
2 15:00-21:00 239.47 0.087 0.245 0.226 58.67 0.020
! 21:00-9:00 64.58 0.057 0.409 0.384 26.41 0.022
9:00-15:00 503.52 0.632 0.115 0.233 57.90 0.147
3 15:00-21:00 81.87 0.062 0.240 0.186 19.65 0.012
21:00-9:00 13.31 0.718 0.405 0.235 5.39 0.169
Hidt 3+ Total amount of excretion (mg) 331.95 0.415

9:00-15:00 123.86 0.037 0.280 0.086 34.68 0.003
1 15:00-21:00 1061.89 0.654 0.050 0.099 53.09 0.065
21:00-9:00 74.75 0.267 0.390 0.360 29.15 0.096
9:00-15:00 377.11 0.065 0.147 0.179 55.44 0.012
2 15:00-21:00 689.78 0.157 0.101 0.172 69.67 0.027

I 21:00-9:00 60.30 0.119 0.242 0.375 14.59 0.045
9:00-15:00 525.99 0.082 0.095 0.196 49.97 0.016
3 15:00-21:00 190.18 0.477 0.027 0.145 5.13 0.069
21:00-9:00 46.61 0.262 0.120 0.200 5.59 0.052

Hid 5 Total amount of excretion e (mg) 317.32 0.385

9:00-15:00 ND ND ND 0.022 ND ND

1 15:00-21:00 1325.57 ND 0.060 0.041 79.53 ND
21:00-9:00 126.23 0.044 0.310 0.135 39.13 0.006
9:00-15:00 170.71 0.019 0.319 0.090 54.46 0.002
2 15:00-21:00 177.27 0.067 0.275 0.132 48.75 0.009
i 21:00-9:00 105.66 0.024 0.390 0.150 41.21 0.004
9:00-15:00 195.95 0.015 0.238 0.087 46.64 0.001
3 15:00-21:00 100.83 0.016 0.139 0.126 14.02 0.002
21:00-9:00 19.72 0.015 0.400 0.245 7.89 0.004
HEM 24 Total amount of excretion(mg) 331.62 0.027
9:00-1500 114.38 0.025 0.870 0.173 99.51 0.004
1 15:00-21:00 198.72 0.264 0.330 0.174 65.58 0.046

21:00-9:00 14.72 0.093 0.420 0.572 6.18 0.053
9:00-15:00 218.25 0.075 0.358 0.371 78.13 0.028
2 15.00-21:00 212.48 0.168 0.372 0.333 79.04 0.056

N 21:00-9:00 42.89 0.121 0.405 0.621 17.37 0.075
9:00-15:00 288.67 0.096 0.230 0.453 66.39 0.043
3 15:00-21:00 442.80 0.316 0.022 0.275 9.74 0.087

21:00-9:00 16.36 0.088 0.588 0.736 9.62 0.065
HEM S Total amount of excretion(mg) 431.57 0.458

A H 9.00.15.00 4525 2 {k,ﬁ},ﬁﬁ 2.5d, ND. ﬂi*ﬁ;‘ﬂ(Not Detected )
administrated at 9:00 am, 15:00 pm, respectively, for 2.5 days
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®4 FAHLAPRKREZNEBKE (pg/ke)

Tab 4 Residual concentration of gentamicin in sheep tissues ( pg/kg)

L FRE T Residual Concentration
Animal No. JFAE Liver VT Kidney JILP Muscle J& 7 Fat
| 1151.33 77633.52 21.45 125.53
I 1408.76 TATT3.57 21.07 12.29
m 1279.77 96947.47 57.56 30.07
I\ 859.87 104120.07 25.32 104.46
e 1174.93+234.87 88368.66+ 14396.44 31.35+17.58 68.09+55.32
LR 4 R, Al —F 2 IR G2, 152 SRR PRK B R AE AR A DR R 24 1

24 h &[] (A  S2 R AR B IFIE B DL, JESKREDRIBHE  FESh il b, BTN | P
W, 2R AL B @ i UPLC-MS/MS il 4521 2. 24 SUBRE IS PR (36 5) , T A1 IR 36
IRIRR B R AL B P AR e de v, HOUGRIT (3R 3) Wk se dfid s, DU IR R 8 3R Y
U, JULPA) RS 7 5 AR A 2y A B R L]

®S5 FE.BEPKABHENREKEES(mg)

Tab 5 The prototype residue of Gentamicin (mg) in liver and Kidney

FR BRI [y JR BRI B i i
EAZE g Residual Concentration/ (g + kg™") Weight/g Prototype residue/mg
Animal No.
JFIE 5 JiE JHF e 5 i JHFE e
I 1151.33 77633.52 311.75 67.41 0.36 5.23
I 1408.76 74773.57 418.89 84.27 0.59 6.30
1 1279.77 96947.47 432.88 75.54 0.55 7.32
v 859.87 104120.07 350.30 80.79 0.30 8.41
PES) 1174.93+234.87 88368.66+14396.44  378.46+57.27 77.00+7.33 0.45+0.14 6.82+1.36
xo 'SR AR REHEREAE S EHERILE (%)
Tab 6 The proportion of kidney, liver, urine prototype drugs accounted injection volume
EIEE Rz (L2 HE JHIE mg EE mg PR mg CFFIE + B+ PRV )
Animal No. Body Weight/kg Injection Volume/mg  /(94.55%) /(88.98%) /(91.63%) /TES X 100%
I 21.00 420.00 0.38 5.88 362.27 87.7%
I 19.80 396.00 0.62 7.08 346.31 89.4%
I 20.60 412.00 0.59 8.23 369.91 90.0%
v 25.50 510.00 0.32 9.44 470.99 94.3%
xks 21.73+£2.57 434.50+51.31 0.48+0.15 7.66+1.53 387.37+56.61 (90.00£3) %

B RWIR KRG ZAF NN NG FEEMm KT 0.5 mg, fZMEATE, o136 15, FFIE ¥
WP R AL Z R A G T GRS R Rt IR PRI Y SR B 24 R A 2 S 25 R Ry
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RT RREZIHAYH

TR B ek B0 I LA AR A, R R — 23l T~ 1Y
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THERINZ LI 3,

REFHAMKERE (pg/ke)

Tab 7 Gentamicin residue concentrations ( pg/kg) in sheep tissues after intramuscular administration

I
thdmﬁﬁiﬁe (day) ;f:l;fjrﬁ; JERE/ (pg « kg™) BE/ (g - kg™) WA/ (ug « kg™) NEW/ (ug « kg™')
1-1 6009.70 160717.99 98.08 442.65
1-2 3777.19 130699.68 96.85 396.18
! 1-3 4572.86 85265.07 128.33 334.39
4786.58+1131.49 125560.91+37988.04 107.75+17.83 391.07+161.79
3-1 3034.69 90666.49 60.01 136.58
3-2 3536.88 135811.90 90.73 144.32
’ 3-3 3722.76 63659.41 110.02 141.51
3431.44+355.95 96712.60+36454.24 86.92+25.22 140.80+42.38
5-1 2642.45 55252.46 77.12 66.49
5-2 2608.80 46745.32 60.97 126.65
: 5-3 2769.34 21306.43 66.46 56.20
2673.53+84.66 41101.40+17662.77 68.18+8.22 83.11+£32.22
7-1 2315.98 21866.73 73.75 85.80
7-2 1732.54 18671.20 43.12 82.83
! 7-3 1139.49 17964.14 64.71 45.41
1729.34+£588.26 19500.69+2079.33 60.53+15.74 71.35+23.44
10-1 1484.21 8791.39 50.66 34.21
10-2 1369.36 6678.59 38.46 26.57
10 10-3 1803.88 8464.35 36.86 23.30
1552.48+225.16 7978.11+£1137.24 41.99+7.55 28.03+13.20
20-1 825.91 8080.14 36.33 25.92
20 20-2 734.76 4283.64 39.17 ND
780.33+64.45 6181.89+2684.53 37.75+£2.01
30-1 833.70 3748.62 45.65 24.55
30-2 496.34 3707.85 28.71 ND
% 30-3 644.37 3383.93 28.23 ND
658.14+169.10 3613.47+£199.83 34.20+9.92

ND. FAiH (Not Detected)
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Fig 3 The residual elimination curve of gentamicin in sheep tissues
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Tab 8 Residual elimination parameters

of gentamicin in sheep tissues

940 THBR T THERAEEL TR

HH Lo

T ) Elimination Elimination Rate Elimination
1ssues Equation Constant/d_] Half Life/d
JFRE C=3641.8e70-00% 0.065 10.66
B C=71496¢ 011 0.115 5.97
WA C=84.48¢ 7003 0.036 19.25
il C=255.31e7 017 0.172 4.03

SR LR RS, KRB R AE AR 1 h AT 5
124 06 e 5 DROBCHE T ke, S8 A 2 IR 45 2Y
J5 0.3.6 h PRI, K60 & B PR BHE I B o v G
SRR 80% L b FEFSME R R 0.1% ;452 24 h
Ji , R85 22 A% B v ke B e 2 e oy, PR T A
JULPR IR 7 5 AR D 3 RN 24 45 B JR) EMEA
Xt R K B R AE A IR AR A 40 A i TS — 3
AIREDR N 4 R AE R B 2 sh W, — AR AR A
L. 2% PR % R A A 5 W 7k 8 A AR A9 4
TS R R E PR A AR I R
AR 38 3 7 v DRI 1 IR KRR A+
JHFIE BRI | DRV D A 24 g o 3 A AR B 90% LA
T BRI AR KRB RN SR £
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BN WGE F B B T2 BN BRI ISOE iURUR
BEPRICAE LRSI  FEE AR AR, 5 R AR RR
FERAEN S8 RN A E — 2L,

32 RABZEFERANAERTHWHE 5KRHE
Br7R PR 25 1E S R A AQ I TR BR 5% B 0 M A
Mai g Z e RAEEME X, EELGHE
PR (FDA) BL7E 5% B bRon W12 FR A 4R A1 21 5
B F AT BR LA AT —RE AR CHE, A &
AR ORI B9 A 510, B RT RE S S22 ) L T g
SR P — R SR A S
FE PR R B B 4 (CAC) MR KB B M AR
(5% B b s P A ST 4R Y R OR 3R I 4 B A
W) AR Z5Y) (parent drug) , tHEEE HEAIZE )
I R AR 25 R CAC i — 3k, Bt #F
FURAE IR B IR I 0 ROR B RAEFAR N Y
3t ivas 7/

33 RABRAFAENARIAHBRAE XM
PRI B JUFE R0 107 e DR K % 2% 100k 7 T B o
SOHBRIEEEAT TAESE . LA 8 mg/kgx M4 8 1) 57
HESEE2G 3 d JE Fi 2R BURE RIS R TR 7
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