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Study on Relative Bioavailability of Doxycycline Hyclate
and Doxycycline-L-methylenelysine

Young Wook Choi, Chang Hoon Lee, Jeong Ho Kim, and Johng Kap Kim

The present study was undertaken to evaluate the relative bioavailability of
doxycycline hyclate and doxycycline-L-methylenelysine, a new synthetic deriva-
tive of doxycycline. Single doses, equivalent to 100mg of doxycycline hyclate,
were administered orally to 10 healthy male volunteers.

Serum concentrations were determined periodically over 12 hrs. by microbiol-
ogical assay. Peak serum concentrations were reached within 4 hrs. Doxycycline
hyclate (1.38meg.m/™%) gave 1.66 times higher concentration than doxycycline-L-
methylenelysine (0.83mcg. mi/~!). And the areas under the serum concentration-
time curves 0 to 12 hrs were 8.38mcg.hr.m/™! (doxycycline hyclate) and 5.56mg
hr.mi™* (doxycycline). ’

Doxycycline2 &2 wiwlAg5Dg 7}
o BAZ FANAE B4Rt e BFFEA AP, FEHelN0 el A
A Fre Al $2EE0F BaAsBEA A olgge] Azsth oY @
AL ¥93lr] 48] doxycycline acetamidoacetate® = doxycycline monosodium polyph-
osphate complex™ ¢ ®|7+ mx ZFFoAAEe] AU on, 22l ol2g doxyey-

cline$-5 A48 o= o0 24 doxyeycline-L-methylenelysined] FAe]® g izt el

w2
ofy

ol ZalAl a9l tetracycline-L-methylenelysine®of 2 5= v, EA-F2uU ¢ monocamino
monocarboxylic-L-amino acid® ¢} £4¥L Ed nct A&sly HFEAezm FHgind

Aoz Jei=ls gk,
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£ o= doxycycline hyclates} doxycycline-L-methylenelysineg 7748 Aol ¥A 5
Ao g st ATF T AN Aoz dFFEE S50 2 AAW ol&EE ¥
237 fel AAsgl o, MmRE g7l wastaat gt

S ® B F E

A Ma—A% 2 e z:s doxyeycline hyclate(3AEA AA7F F4E, Pfizer
Pharm. Co., Korea), doxycycline-L-methylenelysine(gA5A AA7& F4%F, 8.S.
Pharm. Co., Korea), dibasic potassium phosphate(Ishizu Pharm. Co. Japan), monobasic
potassium phosphate(Ishiza Pharm. Co., Japan), peptone(Kyokuto Pharm. Co., Japan),
yveast extract, beef extract ¥ agar(WAKQ Pure Chemical Ind., Co., Japan)%-& 4}

239 .2 nf, microhematocrit centrifuge(Xensco model KO340, USA),mcubator(SamWha.
model 1B121, Korea), pH meter(Fisher model 325, USA)E ¢ 7171& A&slgdchi®,

HE tHi—od® 24~434, AF 52~73kgs] 7474 A A 10789 AYAE ez
Hct(Table 1), =& A Az £4E Asled A~J2 eblled, 49 §E 4

+ A 3 49 7Y BadnAe $55E AT 2% 2459 A3 4 alcohold] A
HAE AYsigied, 49 Fd WES FEF 30%Ad] ko] EAES $F2 o
3 28 Adde A 3dATE FAA Y £&& A At

Table T -—Physical Conditions of 10 Healthy Male Volunteers

Subject Age(yr.) Body Weight(Kg)
A 34 61
B 30 62
C 43 52
D 29 65
E 39 58
F 32 68
G 24 55
H 30 72
1 34 ~ 73
J 31 , 65

oFE Fo{—10 ¢ AQAFE A~ES 596)Al& doxycycline hyclate(o]s DH=z ok3l) 1
ZHA (100mg)E, F~Jo 59olAl:  doxycycline-L methylenelysine(o]st DMLz ¢kdl)
1744 (135mg, DH= A 100mgw-3)& 100~200mle] £33} 7 A TFof fPepi®,

MM MM Fo AA W T F 0.5, 1.0, 2.0, 4.0, 6.0, 12,0428 2%

o 2 heparinized microhematocrit capillary tube (75mm longx12mm in dia.)= A

finger tip punctureE A A15le] A dcl. A3 M-S microhematocrit centrifuges-
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ol&-3to] 10000~12000rpmo.2 oF 1037k QA¥el & YE4sstel s 2astgor] A7
Wl AFe AAHY

X apH 0~ ArretS-o] ulul2 o 2 Bacillus cereus var. mycoides(ATCC 11778) 5%

o

o] &3}e}, agar diffusion methodo] wa} large plate microbiological assayE A48} 3ich.

107 2] AdAE djate Z ste] & dFFr e 7 el ds8l 43] FAEAEZA vebll e
D

:
H » DMLSl @3558 599 A94F Aol slmatgish

Table T —Serum Concentrations after Single Oral Dose of Doxycycline Hyclate 100mg.

. Time(hr.)
Subject
0 0.5 1.0 2.0 4.0 6.0 12.0
A 0 0.23» 0.41 0.81 1.28 0.83 0.17
B 0 0.40 0.71 0.99 1.33 0.54 0.24
C 0 0.03 0.27 1.47 1.55 0.95 0.40
D 0 0.45 1.17 1.42 1.27 0.48 0.05
E 0 0.34 0.62 1.44 1.47 0.49 0.04
Mean=+SE 0 0.294£0.07 0.6540.15 1.224-0.13 1.38+0.05 0.65+0.09 0.184-0.06

a) unit, mecg-mi!

Table TollA & 4 SlE whst zbel, DHe dF5xs 498 AQA A 4XZE Fol
7b EA vehged, 19 247 S0 b 2R3 447 Felle 4] AaFAE Y
BEALE Bol 4247 73} Fof Ax FFFEE ellend, 2 F 2X7 oldel &

7} 4 ojatE Zasch 642 Follis A3 Fhashe] 10417 Felle 0.3meg0ml~!

=
°lst2 Zha3hgle}.

¢

t}.
5

Table I[— Serum Concentrations after Single Oral Dose of Doxycycline-L-methylenelysine

135mg
Time(hr.)
Subject
0 0.5 1.0 2.0 4.0 6.0 12.0
F 0 0.12% 0.47 0.54 0.97 0.53 0.25
G 0 0.08 0.29 0.47 0.72 0.48 0.11
H 0 0.09 0.17 0.93 0.90 0.75 0.29
I 0 0.24 0.51 0.41 0.68 0.37 0.13
J 0 0.27 0.50 0.61 0.88 0.47 0.17
Mean+SE 0 0.164+0.030 0.3840.06 0.59--0.09 0.834-0.05 0.522-0.06 0.19+0.03

a) unit, mcg-m/~!
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Table Well4 & 4 30t =i} o], DMLY #FFse 479 AYQA A 4A7E Fof
744 A Vel e, 19E 247E Foll HAanFEo] 2eto] 4A701A 71«1 e FEE R
Astgct. FEder nol DH} slarlAl g 447k 73 Fol Hx €5555 Jehlov
DHel wldtel A3 wjAdsle] o258 o 47k Fol 5% }439_5 ZAasdct. =,
ol 447k F¢ DHe 3 4552+ 2L 4 «1 4 Hx dFFERr 1.66v0 =
A vebten], T4 242 FoAx 2.06W9 & =& veEpAAc ey, Fo 6
A7k Folle 1252 A 47t 28 4Fe5E I%EBR_.D%, 12417k Fojli= 0.94v 24 2.9
2] DML &% %553t %A Ve, ol4olA, DMLE DHej uldted F4- 2 wjdde] %
Al o]FoiAL & 4 glon, EAdAAY tetracycline-L-methylenelysineo] tetracyclineo]
¥lE] e F984 Vehlle das HRKEE e 14T

4, 0~2, 0~4, 4~12, X 0~1247k0) w2 5557 FA 3 A& trapezoidal
rule®o)| ¢|sto] 75} 3ck(Table ).
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Figure 1—Symmetrical comparison of the areas under the serum concentration-time .
curves between doxycycline hyclate(above) and doxycycline-L-methylenelysine
(below) Key:—, individual area; [__]. mean area, I, standard error.

DH:= DMLxt} 1.8741e] AUC(0~2) ¥ 1.84w8} AUC(0~4)E vehi=z A FaIA
3 wAo] Ad ZolE el F wby, AUC(4~12)E 1.39] 24 sjAFALsL dAedMe v
2A 2 zME nol Fgich. 1714 nE uiel o], DHE F4 o wjado] wa] olFo]
A v], DML DHol wls] <Fzte] A4d &7t do& FAs A4 viamdAx & & 3L

*
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o}2t¢] DHe} DMLY #F5x o FAs w47ty 4A23AE 24s ¥wd(Table V)
DHE AUC(0~4) $ AUC(0~2)¢] i~} 0.3181 ubsi, DML-E 0.31224 DHel ®]s} &
7t A olFdA e ARt aohA] & Aelst glgg o glovw, AUC(0~12) ¥
AUC(0~4)8) M7t 22k 0.457 % 0.3742 4] & = Ao 2 Rol 2~4X7 Aol

A F FER] = F4 AolE & 4 e,

lﬂ
o
2,
i
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Table V—Correlations among the Areas under the Serum Concentration-Time Curves and
between Serum Concentrations and Areas from 0 to 12hrs

Correlation Coefficient
Parameter
Doxycycline hyclate Doxycycline-L-methylenelysine
AUCo2 yg, AUCo 0.318 0.312
AUCot yg, AUCe 12 0.457 0.374
ATUC+ 12 yg, AUCo12 0.543 0.626
Peak Serum Conc.vs. AUCo 12 0.164 0.149
Zhrs.Serum Conc.vs. AUCO™12 0.145 0.106
= DHE: AUC(0~12) % AUC(4~12)8) H7t 0.5439ld] whs) DMLL 0.6262.54 DH
o vl wiido] FA o|FoARZ % ALHQE o & vk s AUC~12)o] ¥t DH
o} DML} H3 IFFEH7t 27 0.164 9 0.149010, 2412 ¥ AFFEHIT 47 0.145
1 0.1069] 7o ® ¥ol A3 DHs} DMLRE 1.1~1.349 o ¥& dFFEE HellldS
F 4 glek

E i

1. 3 AFEEE o] 447} Fo Yelyter], DHE 1.38mcgem/~* & DML-2 0.83mcg-
~m/~*o] gl

2. AUC(0~4)% DHE 3.83meg-hre-mi~! % DML-2 2.08mcg-hr-m/~*e]3ich.

3. AUC(4~12)% DHE 4.55mcg-hrem/~! 3 DML 3.48mcg-hr-ml-'e[g}r}.

AZA oz, DH= DMLur} ol & dF55 2 Jehllen], F4AAY tetracycline-
L-methylenelysineo] tetracyclineitt ¥ F47+ & H& A Ay F4& 1 F
et
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