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Study on the bioavailability and pharmacokinetics of gamithomycin injection

Wang Hong-xiao and Deng Fei
(North China Pharmaceutical Group Animal Health Products Co., Ltd., Shijiazhuang 050041)

Abstract Objective To understand the pharmacokinetics and bioavailability of gamithromycin injection in
single dose muscle infusion of swine. To guide rational drug use and reduce drug resistance. Methods Using single
dose parallel test, 24 healthy binary hybrid-pigs were divided into 3 groups randomly. Blood samples of 4mL were
collected from anterior vena cava each time before treatment, and 5, 8, 10, 15, 30, 45min, and 1, 2, 4, 6, 8, 12, 24, 36, 48,
72, 96, 120, 144 and 168h after injection, and placed in heparin sodium blood collection tubes. The plasma samples collected
at different time points were tested by UPLC-MS/MS. The data of the plasma concentration versus time were analyzed by
WinNonlin 5.2 software for pharmacokinetic parameters and for biological availability. Results ~ After intravenous injection
) Was (31.6+5.8)h, the apparent distribution

volume (V) was (41221.2+10335.5)mL/kg, and the average clearance rate (C/) was (917.4 £216.2)mL/(h*kg). After the
m,) Was (20.4+5.4)h, the peak time (7' )
and peak concentration (C ) were (0.119+0.031)h and (1748.7+554.2)ng/mL, and the apparent distribution volume (V)
was (30521.6+8531.6)mL/kg. Compared to intravenous administration, the absolute bioavailability of gamithromycin
muscle injection was 89.00%. Compared to the injection of muscle with Zactran, the relative bioavailability of
gamithromycin muscle injection was 112.17%. Conclusion When gamithromycin administrated into the body, it was
widely distributed, removed slowly, the half-life period was long, and the muscle injection was well absorbed.
Key words Gamithromycin; Porcine; Pharmacokinetic; Bioavailability
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f@ie. A AL DA, & 52 NMTRTE.
Wt 5 A 1 % A UL ) 250 DL S 25 S T Rz 0 AR
ZHAERTE TWARE, UET MK %
G A) e 23 BEOA A B A AR R A R AL, K B R
(gamithromycin), 7072~ C, H,N,0,,, J&Z A N
KhER (E 1), ZHiEE Merial A 7 HFZ 1 50HT5)
Yt FERIR N RS a it AR R W VRN EE AR
WEERSTERIE S —, HAAHFEIE . fil
B TESE . ST RE . RGiaE . AEYA
S IR 2em@E s, EESNEHEHE T
TRETANGTT AW AL R R G 1. 2008
4, EMEA (The European Agency for the Evaluation of
Medicinal Products) #lE 7 MK EE =LA G0 HAES
"B U ) B Kk B PR B (MRL); 2014 4F, EMEA 3
MK ERAAENA L B+ 507 FFIE. B JE
H1f¥) MRL: 2016 4F, EMEA U0 T K8 R AR
AL T A R4S Rl HEE. BT
HIMRL. HHIC A 754N Zactran FITESHR (A
150mg/mL) 75 BRI B Stk b g 5. HAE N —Fh
WA DME R B S AR, fEE & RmEE T h R
A AR R AN TS

B heKERS S
Fig. 1 Structural formula of gamithromycin

KB R AN TR NBERAY), HA
AN R FAESE AR N 2580 5 Je AR W RI H BE Bk
S U W W SR 2 E AR N B 25 B R, AR
B SL T IK H K B F UPLC-MS/MS Wl & 7772,
RE i R I FEoR . R e RS R S, IR g
JB T A it 0 TG R
1 AR5 FE
L1 %553 A

MR R S8 = 99%, WHMEK TRC
AF], CAS: 145435-72-9. NIKFEE -D5 i M: &
= 94%, WENE K TRC A7, CAS: 145435-72-9,

12 NBE%%&

WA B - RIS A HL R 5 B T U,
Waters A 7;  HLF 40 B K F: BS-2108 &, bt 3%
Z AR FAERAR: KRR AEE 0L 3K30 2,
5 5 Sigma A A; AR &1 WH-3 Y, |
WP PTG s BRI DC12H &Y, bl
BB A RA A AT AMER AR : 20~200uL.
100~1000pL ¥i#%, 1% [E Eppendorf A& . #E/RUKF:
BCD-237F &, /R G RIRAF .

1.3 HEE &S5 RA

KAWL, SERURA A R B OEH,
WR21JE, LL4000r/min &5 0> 10min, B _EJE WAL T —
THEOEST, &, -20CLL N RAFFEM
14 JWEFSRWD
141 A& ET A

B 200pL M3, IIAAAR (NIKE R -D5) bt T
YEWR 50uL, %30 20s, I 800uL Z.JE, 3 2min, 4°C
N LA 5000r/min 250> 10min, H{_E¥E, &R s00uL 2
AR 1R, A IR IRIEIOE T 40 CEART . H
1mL 0.1% F R 21 -0.1% H IRVE TR (1:4, V/V) i iR,
w3 2min, 1T 0.22pum JEMEE, ft UPLC-MS/MS fill o
1.42 M EEANE

3% #: Acquity UPLC BEH C, Column
(50mmx2.1mm, 1.7um} izt A: 0.1% FER LN, B
0.1% W, BREEVEMFEF WK 1 JiE: 0.35mL/
min; BEFEE: suL; fER: 30C.

1.43 g &M

BFUE: FEBEE S IR (BSD; Hir R IEE
TH# ESH); Ay X 2 RN EN (MRM); H
B R 3.0kV: B FIRIREE: 150°C; AL
350°C; HEFLARIE: s0L/Mh; FALSIME: 700L/Mh; &
PE. B BTN AHEFL HR S f e L3 2.

1.5 REHMHE. pHRFERRE

oKk &R ES W, & &: 150mg/mL;  # A%
somL/ ;b5 : GMMO03-1-GMM2; HRM: 2 4,
EH A b ) 245 48 B h P DR A it B PR 574 A w4t #E
TR RIS, 6mg/kg B-W.

FORIE K AT IRIE BT 5 Sl B o sE B L
SINWA, BARIARE, RIGHT 12h K425 4h 25
£, Hr i 3 k% emg/kg B-W 75 B UL VR S0
KERIFES, B 2 k1% emg/kg B-W 75 B/ ik
TR IR RIS W 20 T 45 2571 (oh) FI45 2 )5
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<1 UPLC LB UEM L7

Tab. 1 Gradient elution program of UPLC
t/min  E /(mL/min) A0.1% FER 2 , %)B (0.1% FERIEW , %)

0 0.35 10 90

1.0 0.35 10 90

2.0 0.35 90 10

3.0 0.35 90 10

3.2 0.35 10 90
4.0 0.35 10 90

R IARERMNKEZR -D5 AARIENE. 288 T &
HESL AR LS RE L
Tab.2 Ganamycin and gammomycin-D5 internal standard
qualitative, quantitative ion pair and cone voltage, collision energy

HEFLHR RlEE AR
E/V & /eV

2 EMER X mz EEE TN mz

k= 777.249>158.094  777.249>619.221 50 44
777.249>619.221 34
kB R -D5 782.196 >158.157  782.196>624.225 50 50

782.196>624.225 32

5. 104 154 30 A145min, BLR 1. 1.5. 2. 3. 4.
6+ 8+ 121 15. 24. 30. 36+ 48. 60. 72. 84. 96.
108+ 120+ 132, 144 1 168h Fi i & Bk R I, 4K £
4mL, B THRARMOES. REMFEZL 4000r/min
B0 10min, W EZ MK TRHABE S, fnidkE,
ZE L WG, 20 CHRAERR .

IE AR R AT RIS Wi 24 SR —u i
BEML N 3 4, R4 8 sk, AZRIARE, WKAT 12h
K52 J5 ah 25, —H 1% omg/kg B-W 7l & H X L

P ST INKR B RIS, —213% omg/kg B-W 7l &
DR IKE S IR B R S, 5 — 2H4% 6mg/kg' B-W
FIE BRI VE S Zactran VESHR. 2> 9 T4 245 BT A0
o5 24 Ji 4% LR IR A] R I AN ) 2 0 2, IR 2 0 2
RWEES, tridks, %H, B, 20 CHRAAEN.
XoF SR A AN [F] B[] PR I 2R A R F UPLC-MS/MS
D E TR BEAT RN, JF X A5 3 1 L 259 B - I [R) 500
£ WinNonlin 5.2 BT 28228000, THEAE
YRR
2 RIWLER

A 38 I A S BV R S S T R B R
T UL S LR S5 568 B 2540 (Zactron VES R ) J5, %
B[] SIS P 24 3 2 S 800 LR 3, 2 it 28 0L 1A
24,

3 LEigANTie

AR F AL 1 ISR K E Z ) UPLC-MS/MS
WsE J5E, JNERBUER S, EIERLF, REU8H
R E R B,

IR 85 2R SRR B AR KR S, T
TR (T,,) N (3Lex5.8)h, Ptz T
Il (AUC, ) N (6578.442049.4)h'ng/mL, ~F 3 ¥if
B I 1) (MRT, ) 9 (23.4£5.5)h, % W 5 fi 25 8 (V)
N (41221.2410335.5)mL/kg, T 34 & & B & (CDH N
(917.44216.2)mL/(h.kg).

DK B RS ENRES G, Pk
PIEWI(T,,,) N (204540, TEUERTE] (T ) S5 UIEMEHK
J¥ (C. ) 47 5124 (0.119£0.031)h Fil (1748.74554.2)ng/mL,

®3 AR R L 2577 NN 280 25 (omg/kg B.W. n=8)

Tab. 3 Pharmacokinetic parameters of different dosage forms and modes of administration( 6mg/kg B.W. n=8)

M IM (Zactran) VA

ZH BpL — NN IR

FHIME FrifEZE SFEME PRt 22 “PHIE PRtk ZE
Az 1/h 0.036 0.011 0.029 0.007 0.023 0.005
T,z h 20.4 5.4 24.7 49 316 5.8
Ty h 0.119 0.031 0.325 0.347 -
Ciny ng/mL 1748.7 554.2 1064.5 160.8 .
AUC, -, h-ng/mL 5854.7 2169.7 5219.6 1858.7 6578.4 2049.4
AUC, -.. h-ng/mL 6067.4 2162.3 5449.9 1866.9 6953.6 2057.6
AUC._%Extrap_obs % 3.85 2.02 4.88 234 5.72 220
Vv mL/kg 30521.6 8531.6 44475.8 17829.9 41221.2 10335.5
Cl mL/h/kg 1078.5 295.9 1365.0 969.2 917.4 216.2
MRT, ., h 17.1 25 17.9 3.1 23.4 5.5
MRT,_,., h 20.8 3.2 23.1 2.7 31.4 8.3
F % 89.00 - -

H 7 RoRTOHERE
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Fig. 3 pig muscle injection of ganamycin injection time-plasma
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Fig. 4 Time-serum concentration profile after intramuscular

Concentration/(ng/mL)

S 253 25 1) il 26 R TH AR (AUC, ) 4 (5854.7+2162.3)hng/
mL, P35 RIS (8] (MRT, ) 9 (17.1£2.5)h, R0
(V) N (30521.6+8531.6)mL/kg, “T-HI143E % (CI)
N (1078.5+295.9)mL/(h kg). EMEA/2014 R i& M, 02k
FHRIEHHR L, emg/kg B-W SR NIAES G, IKE
A, HoT,, RV 435 250 A 38L/kg,
HARSRIE R AR — S

Zactran {1 ST E VAR S, HAPIWHERE
HH(T,,,) N (47+49)h, TEVERS ] (T, ) 5 I (E K BE

(C_) % %l 9 (0.325+0.347)h F1 (1064.5+160.8)ng/mL,
P2 2 R (AUC, ) 4 (5219.6+1858.7)hng/mL,
~F- 357 it B I IR) (MRT,,) 9 (17.943.0)h, R M 73 A1 25 71
(V) A (44475.8+17829.9)mlL/kg, 1 #51 1K iE Bk 2 (C) AN
(1365.04£969.2)mL/(hkg), 5 EMEA/2014 $RIEFA—F.

W0 oK B 2= UL PR A 4 2 S 2 R
Z N W (AUC, ) 5 # Bk T 5 5 25 i il 2%
& om BAauc, ) B, & & 3 F =(Dose,/
Dose, )x(AUC, ,/AUC, ), 53 Bk %R
PRIVE S5 B0 4 00 A 0 R L BE DN 89.00%; K oK 85 3R %
SHROVL AT 5 45 24 )5 2 il 26 AR (AuC,_,) 5
Zactran 71 S VLA 5 5 25 I 46 F AR (AUC
S LEEL & XF =(Dose,  /Dose, )*(AUC,
WAUC o, THERAS I OK B 2R LD 5 AR X
VR EERN 112.17%. Tt B INK R 2 VLA
SR LHAEAR N A0 A0 )32, ) A T I 23 A TR FE A
MRS, FREIEK, IR R

EMEA/2008 i ®, oK % 2 FAT #0056 A% R
MUEAEF, oK% 20 5] 2 BRD B I 2 i 1
W 2R RAT R MEARRE 2 25 1 SR AR 3 B e
(minimal inhibitory concentration, MIC, ) 7354 0.5+ 1
N 1pg/mL, AHLEK MBC,, 43 4l 4 1. 2 J 2ug/mL.
Wyns $RIE O, JIKERE 0] 51 A8 IR 3 5 9 11 3 iR
A (I 8K ) FOAE GeE IR ST 26 (ATCC27090 Z % #k ) 1
MIC 1843 519 0.25 F1 2pg/mL. fEAIRIGH, 2404
DS IR B RIES, 7258 oh J5 P35 259K FE H
6T 0.25pg/mL, W HAN A IIK 87 26 1L 24 34 FE IR
ToO IS R ST 00T R 22 Rt 3X F R BN K
NN R 25 (e R A VLA R R e 1, MR
ZUREE W E = T 125K, Benchaoui ki 1, 5%
B T S BRVL VR S 45 T AR B 2, W45 i U 4
23/ I3 25 WU BE LU AE 24.9:1~181:1 22 [W]; Huang i
M, AA-LL emg/kgBW B EFA LUK E R,
DA () il J 2L 21/ 1 2 245 10K B2 U AE 247:1~410:1 2
o MKFERFEIHMRIANERAY—F, BERK
MIBTEE fa OB, XA — D SR T IR R A 1R
UFPUBTE Y. U EZ R A 0 23R B /N T & Fh
i BT (1) MIC, R ATH SR LS BT B PR T AL 45 1
Frid, oK 8% 2 SO0 PF I R 48 BRD I 5 B4
IR RORE, R S A AEE R, RAHBT
Hf e I A B IR IR A 255 % -

RKIR A B BT AE 35 2 P 24 B 110 3 HH B A 2 —
RN AR N BRI A R IR Z 3] 7 KR
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