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[ ZE] 2t hnFimkERLEN UPLC-MS/MS %l 7, mEHLRZEEFBTEEE,
k&, £ Waters ACQUITY UPLC ® HSS T3 3645, DA B2 .10 mM Z0BR 4 %% o 8 0 W 0 41,
# 0.3 mL/min; #3850 C; #HE .10 wL, ZFWHAT RN E B TIR(ES) , EETHE S K
BLY I (MRM) , ZE T FMEHTTE EREEREE RERMHBETER, 2RET, WXEF
& B 1 7 1 min 24, A 7R 1 ~ 100 ng/mL R JE TG B A 2 RAFE &M% R MK R 8 r=0.999, %
TR (LOD) #1 2 B R (LOQ) 4+ A 4 0.5 ng/mL #7 1 ng/mL, 3 MK (1.50 #1100 ng/mL) B % & i1 %
T R e b v i ] SF 34 1E 0k R 4 A 85.23% ~95.63% F1 87.73% ~93.97% 2 [A] | # 3t AR 1R £
(RSD) 451 7E1.402% ~13.92% #12.903% ~8.680% = 8] , #EFflE HE BMEM R HEBET kY
HALEMBERINOARER, AFETHTHENLE P kB RO RENE R AR N FHE,
[XBiF] WRER;HEBURAMEEE - BRAE;F 0¥
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Abstract: To establish a UPLC — MS/MS method for the determination of gamithromycin in bovine plasma, the
protein in the plasma samples was precipitated by methanol, and the gamithromycin concentration was quantified
by external standard method. Using methanol; 10 mM ammonium acetate buffer as mobile phase, and the
quantitative analysis is carried out by triple quadrupole mass spectrometer with positive electrospray ionization

(ESI) mode with multiple reaction monitoring ( MRM) mode. The linear range, accuracy and precision, stability
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and dilution reliability of the method were investigated. The results show that the linear relationship in the

concentration range of 1 ~100 ng/mL was illustrious, correlation coefficient (r) was greater than 0.999, and the

LOD and LOQ was 0.5 ng/mL and 1 ng/mL, respectively. At the added concentration of 1 ng/ml., 50 ng/ml.,

and 100 ng/mL, the within — run and between — run mean recovery rate of gamithromycin were ranged from
85.23% 10 95.63% and 87.73% to 93.97% , respectively, and the relative standard deviation ( RSD) were
ranged from 1.402% to 13.92% and 2.903% to 8.680% , respectively. The accuracy, precision, stability, and

dilution reliability all meet the relevant requirements of biological sample analysis. The method is simple,

sensitive, rapid, and accurate, which is appropriate for determine the concentration of gamithromycin in bovine

plasma and use in pharmacokinetics study.
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KR Z s B+ ToT R 5 MO N
RRPUA R, JB T R IR A R 2R 1 A 2% P TR (Azalide)
W HZEE W R 4R R S A Y
BRI 508 MEIEY) 23S REMEALS & | U A= M
FUBU S A2 2], X — s RPN BRI A R
(LR IR R 3R S e T AR A P T 24
R T ACKRANEE Y A A N R A
(2 sh2g M2 Hiesre e D) e A iR 2835 14+
TCRINBERDUA R B E 10, [ 2H 2 rh 25 W vk
R R S R A R BT A A R
PR R FM I, IR R B RIS ACR,
LGP 22 B R PR TR 4 AR e T T
TE 78 B FRIHAE ) LS Bl PREAT ) I B o FH 5t
V5 A S A R FL T R A 1 41 (ZACTRAN®
Merial ) , 7£3% [, ZACTRAN® L] TAY T 4RI T3,
W54 5 1ML = FCHT B ( Mannheimia haemolytica ) |
Z RXVEE AT ( Pasteurella multocida ) | WHEHR & 21
U ( Histophilus somni ) F1 4+ 3Z Ji A& ( Mycoplasma
bovis ) 5 |2 /- W S8 %5 (BRD) ™), 763K B i
KT R T S WA T T T3 97 28 RS % I I 3 R
-0 R A (4 3 N A, IR RS 8 W] TR
7 AR G LA RS 1) 2 J o AN B A 70 xR
PRARZETTA: 3%, [T RH 2 I Ly 22 b BE SR i
AL FRAFRRE AR | ORI I ARARE & ] 5 R 7 RER L
B 5t , AR T 2o A R R AR ST, 2 4REh
FTFE . PRI ASHIESE B e S A uE— M R
g DI RE A R ANOR B2 3 & 5Ly UPLC — MS/MS

R 7k oK 8 R AE A W 25480 1 2% (PK) S5
FEARME T 3
1 #R5H*
1.1 &AM A AUAF: Waters ACQUITY UPLC
M AT A% AB SCIEX 5500 = # DU AT 5t
HEAY s Waters ACQUITY UPLC ® HSS T3 4,3 4
(1.8 wm,2. 1 mm x 100 mm) ; QUINTIX124 - 1CN
HL T 43 75 Genius2 3010, ABN2ZA A < & 1E #%;
Organomation Nitrogen Evaporator &Y ; Eppendorf
Centrifuge 5810R 15 A R 5.0

I AR = A 98. 2% KB 2R
X R (1520110315 ) 5 Hidzg M oR 2= SR AR P37 i A4
Gty rh AT AR 25 (0 AR R e A /) A=
PR TSI R ; R B R BT T A BR A A
GIBTE i UKIRIRRI B 2SR A R A
1.2 % i g B
1.2.1 #she ESEHCH] 10 mM LFRECA TR, HERIFR
W8 0.7708 ¢ T 1000 mL 7 f i, 4l ki
fift ERIHRA S G , VKBS pH 2 3.6, %
BT 10 mM ZFREZZE M L 70 30 AL
G RIATSIA, FREIAHZE 0.45 wm JEASSIE  AEE L,
1.2.2 WEMEEZRE IR HEEREMKER
XFER G 10 mg BT 25 mL &8, B A i 0 2
7%, BIHC B MR 2 R 400w/l K B 25 b o % 45
W, /MR E 20 C T RAFEH, AR 6 A~
H o HERR G 50 oK 25 28 b A 25 W] T 3 AR
Fiis TR B 2R B b o T A, PR R,
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1.3 Jrik

1.3.1 H&HawaE T 10 mL BHO0EFIMA 0.5
mL BT BRI 3%, A 4.0 mL P iR TiE 5
min, #7555 min 5 10000 r/min &3 2.0 12 min, 2
B R E S — 10 mL 208, FISIWZ 40 CA
WETSFH 1.0 mL i SIAHEE iR 5 min JFHR
%2 mLEOEH, 13000 o/min # 5 #EE L 6 min
J&,480.22 wm A HUHUE R 8 S W T
R

1.3.2 UPLC &% Waters ACQUITY UPLC® HSS

T3(1.8 pm,2.1 mm x 100 mm) @E3EA:; WEIAH K
HEL : 10 mM S REESE WP (V: V =70: 30, pH =
3.6) ;Wi ;0.3 mL/min; FE .50 °C 5 FF 5 2 L
4 C ;iR 10 pl,

1.3.3 MS &4 B FHEHEBIEE T (ES ;
4 7 AR HIE & 7 34 R H 2 0
(MRM) ; fsfi HJHR R (TQ ) DU AT A6 2% 5 15 5L iR
JE4 550.0 °C 5 HLME 55 FEL R Ol 5500. 0 V5 5L
101.94 U/V; S5 SR J1°8 20. 0 Psi; Al 48 %
J14 8 Psi, iR BRARESFELE L,

®1 BHEBTRIESH

Tab 1 Mass spectrometry detection parameters of characteristic ion

o 47y FEMER TR (m/z) IR LGENAVAY ERE TR (m/z) Tl 38 2 2 H L/ V WAHE/V
ik 777.7 >619. 4 41.68 777.7 >619.4
HR 777.7 >158.2 48.16 12.0 10.0
2 HER5HWH P B SR I rp A 2 B 58 4 S, i

2.1 BEATH A HMIKE RO ks
FORS IR RS LR 0 oK 20 Rt A g 1

TTE DL 1, ks B e S Y (AR A%

WEETES 1L LR G 2% Jo e 410 , 3 8N [E] 7E 1 min
Zed , BT ST ) (i A5k R i 30 2 3 b ok
B W E RO

W e T 5816 AT b e § () S BEOT T W TS B

B

C

A s AR R TR I 1R B AR B X I (50 ng/mL) BB TR RG] C 2SR NANKR SR (50 ng/mlL) B8 TR G5H
1 BEFREILE

Fig1 Total ion flow chromatogram
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2.2 AEMARAMERE  ZSHMIKPINMAGR
R T AR W il e 5 R 100,75 .,50,25.,10.,5.2. 5
F 1 ng/mL IR EE 225 PR IR INFR &, 4 1.3 30
JITIR 7 1 AL B T RS 006 o it £k LA
P TR B R RRAIE B 0 T R R DA AR e | 3 AL A
XoF ARV R B BN R T A 3 IR, AR
N KT ZIEHRE 1 ~ 100 ng/mlL 5 1 B 42k P
KR AR REIIR T 0.9990, L3 2,

K2 MAERREMLTE

Tab 2 Standard curve equation of gamithromycin

i (iﬁfﬁ , R :
1 1 ~100 y=7.552¢*x +2.316¢* 0.9994
2 1 ~100 y=6.958¢*x +2.454¢* 0.9997
3 1 ~100 y=7.970e*x +2.532¢* 0.9993

et #510*, R,

2.3 RAMRAEER FFEEARMETAEBRINAZ
23 F L3R ) RS [R] o JBE A AR A | MR B S

AT, 4% 1.3 IR T R AT AR AL B R ES A
D KRR (LOD) FRARMELE (S/N) =3 B, it R
(LOQ) M1 S/N=10 B, 25BN, MK EE Z Xt
WA E M 0.5 ng/mL F S/N =3, HAHXS 5
T FERT G BEOR 5 INOK B 20T BT U WOV B 1
ng/mL B} S/N =10, H yEmf EE FDRS 2 Bl 2 % 150
MrEsR, I, 2 77 8 19 LOD A1 LOQ 4351k 0. 5
ng/mLA1 1 ng/mL,

2.4 EMEREEE  MKIERIBCRE LU
I FIAE ] AR X bR 7 O 22 (RSD) B 5K B, 70
SIC I BE 4 100 .50 F1 1 ng/mL BIIIKE R 25 H
IR IMBE &, 4% 1. 3 T 7 3 2% b B 5 R AR
I, 0 S SRR BEATRR o il 2T S, A
WIS APAT R EA 3 b, 455 o ARk
JET BAIOR 2 R AL [ AE 85.23% ~95. 63%
2 [a), Al ESCR T 87. 73% ~93.97% Z ], it
FIHEIE] RSD ¥/ 14% (£ 3) .

®3 MBEHMKEBRRMEKERRENIRERE

Tab 3 Recovery rate and RSD of gamithromycin in plasma

. SEMHEE/ (ng - mL~1) H#N/% i/ %
WA (ng/mL)
2 3 4 5 ENe RSD ElE RSD
0.964 0.954 0.700 0.946 1.036 92.00 13.92
1 0.866 0.895 0.884 0.916 0.940 90.02 3.187 92.07 8.680
0.889 0.865 0.988 0.953 1.014 94.18 6.749
49.46 46.52 47.90 48.60 45.83 95.32 3.117
50 49.08 46.56 49.15 48.41 45.87 95.63 3.154 93.97 4.033
48.53 45.52 45.40 44.75 43.20 90.96 4.264
92.48 88.36 89.90 90.62 90.03 90.28 1.648
90.31 86. 18 86.26 88.67 87.04 87.69 2.022
100 87.73 2.903
87.21 85.38 84.77 84.70 84.10 85.23 1.402

[0 S S5 247 S B ST e B2 BT

2.5 BREEFR

2.5.1 ARk &ikegAae e IR Sh ARG B
B A A5 TR el MR B R 50 ng/mL, 4% 1.3 T F (44%
SIS IR S 0 B A &5 5 . bR 5

MIREAF SR - 20 €, 43 51 T4 30 K90 K180
FECHY HC A B2 g 50 ng/m (947 M T T P T
K, R4 0L 4, 45 5 om | AN IR il & st )
P vég 1 BT O B b B R 22 ¥ /N T 5% , RSD
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(n=10)3/NT 5% , RBIINK R R bn i ff 2 T
-20 CTE 6 A IRIFIAE
x4 HEEERREMXRBRER
Tab 4 Stability of stock solution test results

AR 2 R PSR (2 RSD

/(ng - mL™") Hif ] (&) /% /%
0 i 77.9 £2.36 - -
1A 73.2 £2.08 1.07 2.84

50
31H 75.3 +2.01 1.14 2.80
6 ™A 76.6 £2.93 0.01 3.31

P22 T 0 RS e mBUTAY

2.5.2 hEHBRILAREHBETE FE=1
Ve BE Y A5 I KA MR AL 43 Rk 1,50 A
100 ng/mL, =ANEES 5 AT, #5213 TR )y
DAL PR ARSI, A5 B VR O YR 45 5 8 4 A
F I AR T - 20 C FAEEAT 24 h JFHL
th VRAFRE S O R AT SRR ORTIE AR 3 0, T IR K il
(] B A B 2220 5 h 3 AN RAMIE A5 4 1. 3 TR
A FRRE ARSI A 45 HAR A AT B o 2R3
AR E IR AE R WA 5, 45 R B, 0 YOF 3
YRGB J5 - X S S5 AR R (8 LU B e 22/ T
15% ,RSD(n =5)/NF 10% , Ut FHZ 3 MG R4 Al
(+22 °C/ =20 C)Ja 4 M IEFE R By ok & 2= A4S
AR FRRRE o
5 MEEIREFMEHREEREER

Tab 5 Freeze — thaw plasma stability test results

RRLE WIREE RS w2 RSD
BRE /(ng-mL™") /(ng-mL™') /% /%
1 0.93+0.05  7.00 5.38

0% 50 46.7+1.73  6.62 3.71
100 86.1+0.91  13.9 1.06

1 0.90£0.04  10.0 4.44

3 50 46.4+0.74  7.22 1.60

100 86.4 +1.58 13.6 1.83

P 22 TP RS LS AR R (B

2.5.3 hRAREAEEGATE HE S Uk

FE B 25 LIRS IR &, 2331 1,50 100 ng/mL,
SARIESS S APAT, HE 13 TR ik A B
B S 11 I e e SV U S Al b sl = N1
WINIEESRAFE( =20 C) 1 B 1 A5 Bk
SO XF A VR R (1 1 A ot R AT ARG, A 25 SRARA
BEATRRIE Tt S Sk i . X 45 R L3 6, 2%
TR N [RIIETAF B [a] P-4 S0 e B2 55 47 7 (Al 2
YI/NF 15% ,RSD(n =5) $/NF 10% , WA 1 3%k
an IR 8 3R DAL TR A A R IR IR AR E
™A,

Fo6 MEHMUFHEMNRERKEER
Tab 6 Stability of plasma samples during

storage test results

WIAREE  PHSRE (w2 RSD

A /(ng-mL™') (ng-mL™!) /% /%
1 0.93+0.05  6.80 5.15

0 I} 50 46.7 £1.73 6.62 3.71
100 86.1+0.91 13.9 1.05

1 0.92+0.04  8.20 4.14

1A 50 46.8£0.38  6.36 0.82
100 86.4+1.02  13.6 1.18

1 0.93+0.02  7.20 1.83

11 H 50 47.0+0.91  6.00 1.93

100 87.3%2.17  12.7  2.48
fi 225 T - S I SRR

2.6 MBS MEGHUCER ET G A LF n kB
330 pg/mL K EER TAEMR 1 mL 59 mL 4
25 I3 7S 4 R A, i Mk B2 A 3000 ng/mlL,
W bR 2SI SRS AR T A — 2 Y A
P I 3R Hh R AT R 4300 i B B 100,50 F1 20
£ 1 % B HE EE A 150 .60 A1 30 ng/mlL Y 75 K BE
i, AR & 6 AT AT, i 1.3 WUT IRy
T Kb FEA A RGN 25 SR 5 A 1 I R A
HE LA o IR S A R T M G 5 R L SR
7,3 AN R A S I 0 TR RSD (no= 11) /N
T5%,
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Tab 7 Dilution reliability test results

B = e i ST AR (e0)
WRERE  me R T RSD/%
/(ng - mL™") 1 2 3 4 5 6
fintr 5.295 5.542 5.448 5.696 5.542
30 100 3.459
ik 5.620 5.704 5.613 5.588 5.703 6.078
Jinkg 9.867 9.518 9.944 9.852 9.152
60 50 4.099
ikt 9.907 9.962 9.215 9.450 10.20 10.45
kg 17.91 18.66 18.53 19.46 18.99
150 20 2.952
Gtk 17.80 18.67 19.53 19.13 18.76 19.05
3 Wit54%i ng/mL) VA G, A ¥ LOQ (1 ng/mL) A, [R] i
3.1 mEFEEwAE IPMKPIKRER & & H s A AR, 1006 5 2R 48 b R A TR) e A A 35,

ARSI 7 32 [ P A0 44 =E & I 4G, Huang 455 LU
TKEEE - d5 HNAR,0. IM BERR — 2080 2% it
TEEHIG, £ 0asis®MCX 96 fL SPE Hai4tik , 1% 75 1%
EHF Ik & R e 4F 20 JEmt i 23500 K
Y F IS AR N, B4 S L iE
A, 240 CRART,0. 1% RN -0. 1% H
PRV (V/V =1:4) ZH, HTINKEREMZ
TS, AL T EARAEOL | 8 T TIE A R0
297 T AL B B[R] RUSAS , AR SR B R B
AR G AT LA R 4R BN IS R
PR TRZE 2t T PR B 2 o R Ak 3
IR A TORE R, g 2 5 58 T M R I
ROR  EER PR PR R BB s T 2, H Il
WeRT R, [l X T AL L R E T 2R i )E &
BN ASRIBOR A e 2% f5 A 5 min BT R
VS I R e O 1 R TR e TR

3.2 mEAHEyEE GShAHAZE N WK EE A pH (E
XFRANERA G W G5 B B XCEE, HEE
MG IEAE N UPLC i 8l A 5 UL 00 P b A B
), A R (0. 1% ) 5 B2 #% (10 ~20 mM ) 3 &
VEA TS A A bR R g6 B v i
O — BER AR 28 MO S iat A (H 43 B RCR AN
fE, HIgE 5, WIRZFA AT, S 2emiE B . 10
mM L% (V/V =70:30,pH =3.6) KA, 5
LG 10 mM ZR%: (V/V =50:50,pH =3.6) K
Wish A B HPLC — MS/MS J5 ¥ (LOQ N 2

3.3 LMSEEOFHE MK PIDREZ BRIk E
1 T 100 ng/mL B, (35 B s i 2k, 305 i
HAEALRS N E RS 5 Y, Rl i3 78 0 vk
KF 100 ng/mL Ji5 0 1 RS vk B TR PE G &R
M AEAR T L LA € 4 1 ~ 100 ng/mL, il
KA ZUWEE R T 100 ng/mL B MLEAE S SRR .

A ST B AT BT S5 F T oK g 3R 0
W RAF REE S, SRR RIZI 1.0 min, 12K
IKFRTE 1.0 ~100 ng/ml. 75 -5 K6 0 25 0 17
MM R 4 (r=0.999) ,LOD 4 0.5 ng/mL, LOQ
M 1.0 ng/mL, P9 FIE 8] - 2 8] i R ok T
85% ,RSD ¥J/NTF 15% , A g0 37 7 ik T 48
I IR g 3R B I R B oK B R AR
EE2TEmIE =2 S

SE
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