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ZE : Cephem# FAEAe] 712 722 7-aminocephalosporanic acid (7-ACA)2} C, 91x]] thiol”| & =)3t1
C, 91% aminothiazole”] & A7 At 3E-E(YH-487)0) thet a5 &, AUlEe 183 oo Fofd
ok BH ) FTE 5] Jol Bale] HUE & A}, YH-4872 Ao mel =& Fated 20 mg/kgS 2 F

A EE HuFE 5 AWEHs Al 3Md B-lactam 7]

eFE-¢] cefotaxime 53 FAFS ARE R Fr| 23

o 29] o|3A] & Ao 7 o] o]afgo] A Egkm uiAL A ujA glQloll o vidE <22 AUl Ak
9|3t WalE wkx) ohgte}, wdt YH-487¢ tider 2o i3 X g a3 cefotaximed] 3¥M, cefotiam®| &F

20 M= =sith 38 YH-4879) Folo) &3 39 2l FE9) ¥l Euferobacterst Bacteroides®
Gram &4 A& Fol & F57 2A A 330} Lactobacillus, Bifidobacterium™ Staphylococcusss

ol ol

Gram ¥4 Al GaS ibx] oghr) T3 YH-4872 <4 5oi3t & 2elgl 3o oy Foide o3
o} ol 7k glo] WAlwel 28 7eAdol Bobth(1996W 89 19 A4, 19974 24 156 Fg))
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Penicillino] AH&-%7] Al2HeE 1940 ] 0] % u| A& oA}
Ao Aozl kgt AL vy Eat oF
FEEol 25 ATHEEY A5l AHgE
YA 7} G AR EHA TR deE
Aol gk Fol 19803t FWHEE:= Staphyloco-
ccus aureus(MRSA) 9} 473t (Enterococcus?s) 18] =
& (Pseudomonas=) 7@ o] @A3] 718t Zefoll=
Al WA HH-7#2 penicillin resistant Streptococcus
pneumoniae(PRSP)9} multi antibiotic resistants(MAR)¢]
MRSA Z218]3 vancomycin resistant Enterococcus(VRE)
of o3k A FH7E 2 BAR giFEH A

ol gk W3l wigt ofe] TR FAEE ALF A
ol ExistE AEee] e g ozn M
etdAdo] 71 =2 B-lactam FAYAE A&3lE Fabrt
7V eoig Bt oldel B4} of gt thket o $ R
Eol AlaE 1 3 FAAF 7 F HFE ARSI
o}, B-Lactam?| 3484 6-aminopenicillanic acid (6-
APA)E SUEAE slo] WA= penicillind2} 7-am-
inocephalosporanic acid (7-ACA)Y} cephamycing S9¢=
A 2 3} cephalosporind & ZLA U 4= 9l

0| % cephalosporin AA= 28 spectrum® 2343} &
=91 B-lactamasell th3l e A ol wlet 140, 240H, 34
Y2 FEH T HIZole Gram AT Gram 247 2
3 84S 71A]= cefpirome (Hoechst/Roussel Uclaf),
cefepime (Bristol Myers Sguibb), cefclidin (Eisai) %<
4A|tY cephalosproin AA|E0] 7o} AMEH 3 e},
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AT A0 B Fl ARG AFRE 183
S 522 Institute of Cancer Research (ICR)A &4 v}
(454, AF 21~25g)9t Sprague-Dawley(SD)Al &
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Nishino 5”9} 9ol weh @ A74de] e F #5
E. coli No. 299} Staphylococcus aureus Smiths 5% mu-
cineo] TFE wHo R xAste] ICRA A H-2(HF
22~25g, n=10)° 2~25x%10° CFUY 7ZdAZl & A3

zki=vt @ B-lactam, pharmacokinetics, PD50, intestinal microflora, urinary excretion

*Present address : Insu Environmental Science Co., 436-7, Yeokbuk-dong, Yongin-shi, Kyungki-do, Korea
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B3 X5 &7E Fig. 13 2o] A3 ojwf k2o
Fo= 249 2% F 285 wEEE mAWE B3l
@3] FARsIE o, HHEELS isolator(Model A-110N,
Scientifiques and Industrialis, France)ol| 4] 22~24°C, 4di
F5E 30~70%2 2T& AR oM 2 1247 F7]
o) HAtAE FAL AfEo] Fo|, F58 HAEAh
PD;, (Protective dose 50)= RSTRIP programell <]3t
Litchfield & Wilcoxon™V 2.2 #4213}

L

USSHEH 5N

260+10gel 7173 &4 SDAl FAE *}%OP‘}ioﬁl Al
HAI 2L 18AIF A FE H28th AP F5ES etherZ 7}
HA oA AdElel A polyethylene tube(PE-SO, Clay
Adams, N)E Az ool AYste] Aadsta &
HAREoR FEE wuo] ztzbe) gial Alo|X]e Yof u}
A7t Aol thd Alg & HAEAL?

YH-487€ 10, 20 mg/kg &2 22 KA d5ol L33}
o} 37 BAANE Tt B3t FEFA £ 0,5, 15,
30, 60 28] 12 12070l HEHoRHE AF3H T AGA
vt} heparinized saline£-94(20 units/m/)& R53]
ok AEs g vk Y42 (10,000 rpm, 138)3ke] &
% EAS hicassayH O Z F AEFREE AU
AUC, Cmax, T, 59 A<= Probit 22 AXFslgh 2
I oFE T oL 20mg/kg EHOZ -JH 73‘ -

B3l Foi3 & 5, 30, 12080 3H ) 7 2328 HF,
J]-al] 3}o] bicassayR Yo g FEELE %736}911:}.

FUAL, £ SDA HAZ A4300) 20 mg/kg D
o= ﬂal Jellol] FAlate] LA kol ¥ 2 4, 6,
8 T3l 24X HH R = 0}01 bicassayH .2 =
Aok, dEde] Ay ‘1? % 154, 30, 1, 2
3, 6AIZF Ao FHE & bloassay‘i’.jm“gi o
43k ch

_YE
o

7 &0l olx= 2
24 SDA #HE AL85te] 30 mg/kgEHoE 3 &
oF2 13], d& FoFe 19 134 543 BAFA}e}baL

Test strain
Precultivation (Mueller Hinton broth and agar)
Dilution (10'~10° CFU/mlI) — Challenge of dose test
Addition of mucin(5%)
Infection (0.5 //mouse/i.p.)
Administration (0.2 //mouse/i.v.)
Breeding (j1~7 days)

Checking the survived mouse

Calculation of the EDy,
Fig. 1. Chemotherapeutic test against infected ICR mouse

BB & 1, 3,5 281 799 di&Fet A XA
o} Mitsuoka 599 o2 FUd+E S A &
Y@z i3 A= 2 TSA, MacConkey, EF agar,
S-110 agar, BL agar, BBE agar, VS agar, CCMA agar,
BS agar, NN agar, SDA 5& AMHE3la @714 Al
Bok2 Forma 1025 anaerobxc chamberdlAl CO, 5%, H.
10%, N, 85%2] E37tx 02 48417 59 A8
T} okE ﬂ\’/] T ANEEY g5 ¥skeE S4357] 9
3 MIC A 8e MHAS GAM®|A|E o]&3te] NCCLSe
agar dilution ﬁ—i—‘ﬂc}‘?} o w} A3
g % T

Heixlg&n

YH-48791 w3+ Y X3 adE HEIJuA Sta-
phylococcus aureus®t Escherichia colis B74S F3to] A
Alol] 7+ 7)o ) 252 cefotiam, cefotaxime®} |
YH-487¢ =¥ 2 Fo)3to} 50% protective dose#k < &
A&ted Bl g A= Table 13 24Tt

Table 10 ebd ule} o] gt (Staphylococcus au-
reus Smith) 7+go] 3 N2 &3S 2W YH-4872 in
vitro 414 ¢] MIC7} cefotaxime Ut 288 T EQkch, 1
HuU ARl e EaaE of 20% AL WA YER
o}, 28y A (E. coli No. 29) 7ol didk X 5E 79
7% YH-4875 MICZe] cefotaximeol] B]3le] w-go:
PDs, & 0.078 mg/kgZX] cefotaxime®] 3¢ 19| £
dto] 3MAE =2 XFEEAE YERARN LY cefotiamol]
Blwatd e 200 =& X5 a8 Bt

webd 9 Axte Bul, YH-4872 in vitro MIC A8
Aol A Gram %A Aol ofdk dFEAe] @1, Gram
&4 Aol dizk drdAde] A vEhd 33 2ol in
vivol 1= Gram 54 Mol AZol = A2EH7) ¢
3 9l Gram %A Aol Sl tid A5 a9 = DV\
w2 547 e

e S LS

SDA IAE A1gdte] Foliriel e ¥F Aus s
8% 24 Wby 123 FHGAHE AES A% Fig
29} Table 29} Z9tth.

Table. 1. Protective efficacy(PDs;) of YH-487,
cefotiam against infected ICR male mice

cefotaxime and

Tester  Challenge dose MIC  PDs
strain (CFU/mouse) 8 (ng/ml) (mg/kg)

YH-487 0.780 1.651 1.339~2.214
Cefotiam 0.390 1.269 0.541~3.224
Cefotaxime 1.560 1.400 1.000~2.000
E. coli YH-487 0.025 0.078 0.054~0.108

No. 29 2.0x10° Cefotiam 0.100 1.620 0.970~2.990
Cefotaxime 0.012 0.230 0.140~0.370

Range*

S. aureus
Smith 2.50x10°

*95% confidential limit (n=10)



A Z-& B-LactamAl SAER YH-4872 in vivo T

1004
~
—

g 80~
~
W
z L ]
a i
g 60
e
-
@
t
£ 40
=
0 Ce
¢ \e
Q 20+
Q o \

\O 0\
\o ./
0 R P
0 50 100 150 200 250

Time(min)

Fig. 2. Blood levels of YH-487 after single dose of 20 mg/kg(@—@)
and 10 mg/kg(CO—0O) intravenously in rat.

Table. 2. Pharmacokinetic properties of YH-487 against rat

: Dose (mg/kg, i.v.)
Parameter

10 20
Cmax (ug/m)®™ 37.421* 74.243*
T1/2 (min)® 12.655 15.769
AUC (ug/min./mD® 683.200% 1,688.900*

*(P<0.01) A, Peak concentration; B, Half life; C, Area under curve.

Table 201 WERd vlel 7Ho] YH-487S #F ol 10 mg/kg
% 20 mg/kgSE AWFAN FF HuwEE 27 37.42
ug/mi¥} 74.24 ug/mi=A oA e = 7
kS 13 o (P<0.01), o] ke cefpiromeo|t) FK-037 &
= cefotaxime®} of¢- FrARSE AHPH T AWML A5
EAHE AT 5 Qe FAEER 2 HEo|rh

w3 YH-4872 €% A4 wkkr]= Fig. 200144 o)
128 WA 158024 cefpirome %+ cefotaximed= H]
225} F2Wolg) o ceftazidimeol BI13HH 80%, FK-037<]
50% A=A

A7lel dFsn AR A

(<]

= K1
&8 &

x

o o] WA YH-

=
487% 20 mg/kgo 2 MAAUL B3 @i Folg g,
Az A% 5 gle] 2% EAT otEe vES &
e A3 Fig. 33 2ich Fig. 30041 £ < gl5o] A=)
o] 7} 7] 2AFe| YHA4870] /HY wol o|@sle £
AT dFolem H, A, L&, AT, i Sl A%

2] 10% =7} ol = AT

ol Klesel 70 B33 v} Sl cefpiromec]vt
cefotaxime®] Z2#e} FTUe 2 EE Zgoluh T8t
Hofj= A olaqE A ote Ao Jeht) thE f-lactam
A G2 vl ix 2 A AF(BBB)S Tt o
$ AFEYL BAP?

YH-487% 37 9] ma]A =l 20 mg/kg 5 & 2477
Fote] w39 J4ge AlZERE 243 Zide Fig

oX
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Fig. 3. Concentration of YH-487 in plasma and tissues of rat after
single injection of 20 mg/kg. N—Y, 5 min; B—M, 30 min; N—,
120 min.
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Fig. 4. Urinary excretion of YH-487 in rat after single dose of 20 mg/
kg/iv. &1, excretion rate; O—O, cumulative rate.

49} 7tk 2 Fig. 49 Yehd wke} Zo] 3o Fojg
YH-487 Fol% 24X F 83.1%7F viddE 252
2 35H90m Fo 3 247k olulo] oF 40%7F w5 3
20%= Fo] 217kl A 4A1ZF Abelol] )3 YA 20%
4NV A 244 7F Alolell B = STt

ojAL WiHRE FEho] 90% olde] widEE cefa-
zolin®| 1} cefaclor =¥ cephalexin 5ol H]3}A Tha w2
wldgolxgt a3 wjd-go] 60~70%%! cefotiam o]t
cefotaxime BUH= B Fo|™ cephaloridine, cepfirome
= & ajAgolt vt wWE s e] Y FE
o] Act.®

shH YH-487¢] 5o mjAdEe 4& S5
o} $)e] 9% wiA AFeMe} 2ol 20 mg/kgl = HF ol
Eol & A7k HEE 55 4% 47 Fo 240
djol| A} Fagke] YH-4875t0] AEH 1 AR FoAZe] 1%
Zzute] o ojdiyE AYRERAT) o) A Fo
2ko] 0.3%7 9Eo ©]33 cefpiromed} HlWE uwf 2
z}ol7}t Q= A1e Atgl ov wheb] YH-487-2 cefalex-
ino|v}t cefazolin, cefotiam W3 cefoperazone™ ¥ Zo] &

ot —
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Table. 3. Changes of intestinal microflora of rat after intravenous ad-
ministration of YH-487 and cefotaxime

28  AHER

Clail oo

Table. 4. Changes of intestinal microflora of rat after administration
of YH-487 in continuously

. . Con- Days after treatment ) ) Days after drug administration
Drug  Microorganism trol Microorganism Control
1 3 5 7 3 5 7

YH-487 Total No. 1056 957 1023 11.06 10.76 Total No. 10.56 9.13 9.24 9.79 9.39

Lactobacillus sp. 894 8.01 8.06 826 8.85 Lactobacillus sp. 8.94 7.03 7.23 7.79 8.48

Staphylococcus sp. 694 6.60 701 770 7.23 Staphylococcus sp. 6.94 5.76 5.85 6.36 741

Enterobacter sp. 578 3.70 399 623 613 Enterobacter sp. 5.78 3.94 5.93 6.17 6.43

Bifidobacterium sp.  9.72  9.01 916 926 959 Bifidobacterium sp. 9.72 8.85 8.80 9.38 9.54

CL* difficille 995 899 923 915 943 CL* difficille 9.95 8.42 8.67 8.93 9.01

Cl. perfringens 760 78 7.74 760 7.76 Cl. perfringens 7.60 6.01 6.93 7.63 7.38

Bacteroides sp. 894 6.81 694 860 901 Bacteroides sp. 8.94 5.43 6.04 6.38 7.54

Veillonella sp. 39 401 393 38 410 Veillonella sp. 3.96 2.85 3.08 341 348

Yeast and molds 7.60  7.00 742 659 7.30 Yeast and molds 7.60 6.46 6.67 6.57 6.93
cefo-  Total No. 1056  9.83 993 997 1023 *Genus Clostridium; Drug dosage, 30 mg/kg, intravenously; Cell
taxime Lactobacillus sp. 894 773 78 828 845 number, Log scale (CFU/g).

Staphylococcus sp. 694 6.26 697 790 7.67

Enterobacter sp. 578 4.04 423 623 625

Bifidobacterium sp. 972 869 853 867 899 3 Azt

Cl. perfringens 995 876 828 7.67 883 w3l cefotaxime?] FoJ 9IS Table 3042} o] &

CL* difficille 760 608 723 785 7.9 > o olr- = 0 &

Esaive sp. 894 626 685 794 867 el A3 VH-4879 04—'_2}— o 9z T ?;} . 7

Veillonella sp. 396 308 360 367 3.99 T @] A&H 0w 54 o) Fef BYez )

Yeast and molds 760 370 599 656 743 B =3 71el Bifidobacteriums3} Staphylococcuss 3

*Genus Clostridium; Drug dosage, 30 mg/kg, intravenously; Cell
number, Log scale(CFU/g).
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YH-487¢] Foi7t 83 2] W dFFol X e
HE 317|913t YH-4877 cefotaximeS 30 mg/kg® &
3] AT & T AHAAR FeHstE g d3e
Table 33} Z3ktt,

Table 3ol Uehd uvte} Zo] YH-487& 7% 29
A FATE Fol 1950 9 90% A= TFaEA
ol JET o5t A8 F7ske] U Tl A
2 3EF}t. YH-4879] Fog2 7P %2 °§5§—% Lls
T2 Gram 24 JWNMTS Enterobacters T
o] 19 F oF 99%7t HAdtal Fo 54 Foof 73%}/3’5“&
32 Aok AN FEAFQ  Lactobacillus$t  Bi-
fidobacterium% 752 7% Lactobacillus®; TF7} 53
2% okt A s ‘i'f Z Gl gl Staphylococcus
29} Clostridium=:, Bacteroides® 18|31 &5 5
o] FY #FEE ‘*‘5}7} 7o} giodct.

o213 A= Iwata T4P0) X3 cefotiami}
cefotaxime L= ceftazidime®] 5o Z3lel FUJ Aol
ov, Clostridiumi2] 7% Kato 579 213 teico-
planin®] FoAA] @9] avt A GERGE R Aol

EEE

Enterobacters; 5 -2 A dEe #4E YH-4879 &
oJoll A9} FALRE 7ol A Th”

3 YH-487% 547 9% T ¥ F9 W3E 22
} A7} Table 49} 2o] YH-487S & Fo% 3F <
EareE A719 @3] FoA 2o o 60% Bt ¢
A AR B 7Y oo A8EE B

a8l @3] Foaldls F4e] Wl 2 JFS WA
$¥r Lactobacillus, Staphylococcus, Bzfzdobactermm—-‘,— a
1 AR 5% 108 A= 75 v Aot 22y
01% #AFE B 5olF 59 £ O olFol= tiA] A

2 3B A4S B9 o2 YH-4879 Fod 3%
5"&4 QS Watabe $®0] H13t vl 1= temaflox-
acin®]} spafloxacin®] Fo] &3} A9} o] & tﬂ§}7} 8l
= Aoz AAHL)

YH—4874 Folof of % %HH AFEQ] FE A4 tﬂ
3o} AR 7HeA 55 BEey] flste] YHA487S
& T3 33 ¢ 7*’8’%5114 HAANN 77 EF ;‘Hﬂ
AFso] tdt Hag8Aqx) =g v)ast 27 Table 59
71—%}‘4’ 26,27)

Table 5914 & 4= Q1= nle} o] A AAZE 5 A
7 83 @39 Lactobacillus, Bifidobacterium®-< W)
F35}o Enterobacter, Pseudomonas, Clostridium, “1¥]1L
Bacteroides®s 52 @2 A4 Fold o3 dwdde ¥
§}7P ey YH-487-4 HE 93 WA =7} 8l

& Bk 18y Staphylococcuss 2l 73-F- YH-4872] &
°1 %iﬂr =o] o] BaFe] MICogte W37l addxw
MIC7He 3.13 pg/micl A 25.0 pg/mio 2 27 37} o
24 dEFS0) o3 YT 28 /5ol 22 R
At
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Table. 5. Antimicrobial activity against intestinal microflora of rat

161

(Unit : g/ml)

Normal microflora

YH-487 administrated microflora

Microorganisms

Range MICs, MICq Range MICs, MICq,
Aerobes
Staphylococcus sp. (n=22) 1.56~6.25 3.13 3.13 1.56~25.0 3.13 25.0
Lactobacillus sp. (n=18) 3.13~125 6.25 125 3.13~25.0 6.25 12.5
Enterobacter sp. (n=21) 0.10~0.39 0.20 0.20 0.10~0.39 0.20 0.20
Pseudomonas sp. (n=16) 0.78~50.0 6.25 25.0 0.78~50.0 6.25 25.0
Anaerobes
Bifidobacterium sp. (n=15) 0.05~25.0 6.25 125 1.56~25.0 6.25 125
Cl. difficille (n=12) 0.78~25.0 12.5 25.0 1.56~25.0 12.5 25.0
Cl. perfringens (n=16) 12.5~50.0 25.0 25.0 6.25~50.0 25.0 25.0
Bacteroides sp. (n=24) 1.56~50.0 6.25 25.0 1.56~50.0 6.25 25.0
Veillonella sp. (n=10) 0.10~1.56 0.39 0.78 0.10~3.13 0.39 1.56
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In vivo Evaluation of a Novel B-Lactam Antibiotics, YH-487

Yu-Jung® Won, Heui-ll Kang, Jong-Wook Lee and Dong-Hyo Chung'(Laboratory of Biotechnology, Yuhan
Research Center, Kunpo-shi, 435-030 Korea; 'Department of Food Technology, Chungang Universisty, Ansung,
456-756 Korea)

Abstract : A novel compound, named YH-487, was synthesized by attaching the thiol and aminothiazole resi-
due to C, and C, position of 7-aminocephalosporanic acid (7-ACA). The therapeutic efficacy on infected an-
imals, pharmacokinetics i vivo and the effect on intestinal microflora of YH-487 were examined. The phar-
macokinetics of YH-487 were similar to that of cefotaxime, a third generation B-lactam antibiotics, in rat.
Upon in vivo administration, YH-487 was predominantly delivered to kidney, and mostly excreted through
kidney without making any metabolites. The therapeutic efficacy of YH-487 to animal infected with E. colt
was three times and twenty times higher than that of cefotaxime and cefotiam, respectively. In vivo ad-
ministration of YH-487 to Sprague-Dawley rats significantly decreased the population of intestinal gram ne-
gative species such as Enterobacteria and Bacteroides. However, no significant changes were obseved in gram
positive species such as Lactobacillus, Bifidobacteria and Staphylococcus. In addition, continuous administration
of YH-487 did not increase the possibility to induce resistant strains in intestinal microflora.

Key words : B-lactam, pharmacokinetics, PD50, intestinal microflora, urinary excretion
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